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TlosicHuTEIBLHASA 3aIMCKA

PaGouass mporpamma ydeOHOTO TIpeaMmeTa «XuMus» s 8-9 KIacCOB SBIAETCS YacThIO
OCHOBHOH 00pa30oBaTeNbHON IMPOrpaMMbl OCHOBHOTO 0OIIero obOpa3oBaHuss MyHUIMIIAIHLHOTO
obmeobpazoBarenbHoro  yupexacHus Jmmed Nel TyraeBCKOro MyHHUIIMIIAIBLHOTO paioHa,
yTBepkAEHHON mpukazom gupektopa oT 31.08.2016 roma Nel64a/01-09 «OO6 yrBepxkaeHUU
OCHOBHOI 00pa3oBaTeiabHONW MPOrpaMMbl OCHOBHOTO 0O0Iero 0o0pa3oBaHHUS», COCTaBJIeHA Ha
ocHose «IIporpammbl OCHOBHOTO 001Iero oOpazoBaHus MO XUMuUH, 8-9 kiaccel» (aBTopsl O.C.
l'abpuensu, A.B. Kynmosa, 2018 r.) B COOTBETCTBMHM CO CIEAYIOIIMMH HOPMAaTHBHBIMH
JOKYMEHTaMHU:

1. ®enepanbHblii TOCyJapCTBEHHBI 00pa3oBaTeNbHBI CTAaHIAPT OCHOBHOTO OOIIEro
oOpazoBanus (yrBepka€H nmpukazom MunoOpHayku Poccum Ne 1897 ot 17 mekabps 2010 rona).
[DneKTpOHHBIN pecypc] Pexum JIOCTYyMa:
https://docs.edu.gov. ru/document/8f549a94f631319a9f7f5532748d09fa/

2. IlpumepHasi ocHOBHasi 0Opa3zoBaTelibHAs MPOrpaMMa OCHOBHOIO 001ero oOpa3zoBaHUS.
Opnobpena pemnieareM QeAepaTbHOTO Y4EOHO-METOAMYECKOTO OOBECIUHEHUS 110 00memMy
oOpa3zoBanuto (nmpotokou ot 08 anpenst 2015 r. u B penakuuu  nporokona Ne 1/20 ot 04.02.2020
denepaibHOTO Y4eOHO-METOANYECKOT0 O0BEAMHEHUS IO 00IIeMy 00pa30BaHuIO0) [ DIEKTPOHHBIMA
pecypc] — Pesxum nmocryma: https://fgosreestr.ru/registry/moon_ooo_06-02-2020/

3. Ilpuka3 MunuctepcTBa npocsenienns Poccuiickoit @epepannu ot 20.05.2020 Ne 254 "O6
yTBepkACHUH (eAepanbHOro MepedHs Y4YeOHUKOB, MOMYIICHHBIX K HCIONb30BAHUIO MPH
peamu3ani  MMEIONIMX TOCYAapCTBEHHYIO aKKPEOUTALWI0 00pa30BaTeNbHBIX IMPOTPaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooimero oOpa3oBaHUS OpraHHU3AIMIMH,
OCYIIECTBISIIOMUMH  00pa30BaTEIbHYIO JESITEIBHOCTD" [DIIEKTpOHHBIN pecypc] — Pexum
nocryna: https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/

4. OcHoBHasi  oOpa3oBarejbHas  MporpaMma  OCHOBHOTO  o0miero  oOpa3oBaHUS
MynununansHoro  oOmieoOpaszoBarenbHoro — yupexxaenus — juneit  Nel  TyraeBckoro
MYHUIIUIATBLHOTO paiioHa (yTBepkaeHa mpukasoM aupektopa Nel64a/01-09 ot 31.08.2016 roxa)

5. YueOnsriit mman MOY muueit Nel va 2020-2021 y4eOHbIit rox

6. Kanenmapusriii yueOonblil rpaduk MOY ymmeit Nel Ha 2020-2021 y4eOHBIH o

Pabouas mporpamma paccuntana Ha 136 yacoB: 68 yacoB B roj1 (2 yaca B HeZlen0) B 8 Kiiacce
1 68 yacoB B roj (2 yaca B HeJlen0) B 9 Kkiacce.

Pabouas mporpamMmma opueHTHpOBaHa Ha HCTOJb30BaHuE cienyromiero Y MK:

I'a6bpuensn O.C. Xumus. 8 kiacc: yuebuuk / O.C I'abpuensn. — M.: OO0 «JIpoda», 2018

INabpuensu O.C. Xumus. 9 kinace: yueOnuk / O.C INabpuensu. — M.: OO0 «Ipoday, 2018

OBLIASA XAPAKTEPUCTUKA ITPEJMETA

XuMus, Kak oOJHa M3 OCHOBOMNOJArarmoumiux o0JiacTeli eCTECTBO3HAHHUS, SBIISIETCS
HEOThEMJIEMON YacThio 00pa3oBaHHs IIKONHHUKOB. IIIKONMBHBIN Kypc XHMHUHU BKIIOYAET 00BEM
XUMUYECKUX 3HAHUH, HEOOXOMUMBIN 1711 (POPMUPOBAHUS B COZHAHUH ITKOJHPHUKOB XUMUUYECKON
KapTUHBI MHpa. XUMHUYECKoe oOpa3oBaHHE HEOOXOAMMO TakKe Ui CO3JaHUsl y IIKOJIbHUKA
OTYETJIMBBIX TPEACTABICHUHA O PO XUMHH B PEIICHUU DSKOJIOTHYECKUX, CHIPHEBBIX,
SHEPTeTHYECKHUX, MPOJOBOILCTBEHHBIX, MEAMIIMHCKHX MpobjeM denoBeuecTBa. Kpome TorO,
OTpe/IeJICHHBIN 00heM XUMUYECKUX 3HAHUH HEOOXOIUM KakK JIJIs TIOBCETHEBHOW JKU3HU, TaK U IS
JEeSTeIbHOCTH BO BCEX O0JIACTAX HAyKH, HAPOAHOTO XO3SUCTBA, B TOM YHCIE HE CBS3aHHBIX C
XHUMHEN HEMOCPEIACTBEHHO.

N3ydass xumuio, oOydaromuecss Y3HAIOT O MAaTepUAIbHOM €IWHCTBE BCEX BEIIECTB
OKpPYKAlIIero MHpa, OOYCIOBIEHHOCTH CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM,
[103HABAEMOCTH U MPEICKA3yEMOCTH XUMUYECKUX ABIEHUN. [109TOMY Ka)bIil 4EIOBEK, )KUBYILIUN
B MHpE BEIIECTB, JOHKEH MMETh OCHOBBI ()yHIaMEHTAIbHBIX 3HAHUHM MO XUMHH (XUMHYECKas
CUMBOJIMKA, XUMHUYECKHE TOHATUSA, (DAKThl, OCHOBHBIE 3aKOHBI M TEOPHUH), MO3BOJIAIOIINE


https://docs.edu.gov.ru/document/8f549a94f631319a9f7f5532748d09fa/
https://fgosreestr.ru/registry/пооп_ооо_06-02-2020/
https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/

BBIpAa0OTATh TPEACTABICHUS O COCTaBE BEIIECTB, UX CTPOCHUH, MPEBPAIICHUIX, MPAKTHYECKOM
UCTIOJIb30BaHUH, a TAKKE 00 ONTACHOCTH, KOTOPYIO OHH MOTYT TPEICTABIIATh.

N3yuenne CBOWCTB BEMIECTB W WX MPEBpAIICHUN CIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO
MBIIIICHUSI, & TpaKTU4Yeckas padoTa ¢ BeliecTBaMH (J1a0OpaTOpPHBIE OIBITHI) - TPYAOJIIOOHUIO,
aKKypaTHOCTH M coOpaHHocTU. Ha mpuMepe XumMun 0Oydaroniuecs MojaydyaroT MPEICTaBICHUS O
METOJIaX T[IO3HAHWS, XapaKTePHBIX Ui EeCTECTBCHHBIX HAyK - OKCICPUMEHTAILHOM H
TEOPETUYECKOM.

[ToaTomy B pabodeil mporpamme Mo XMMHUH HAILTH OTPaXECHHUE OCHOBHBIE COJIEPIKATEIIbHBIE
JTUHUY:

® BCIICCTBO — 3HAHUS O COCTAaBE UM CTPOCHHH BEIIECTB, UX BAKHEUIINX (DU3HUECKUX H
XUMHAYECKHX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUH,

® XUMHYECKasi peaKkiysi — 3HaHUS 00 YCIOBHSAX, B KOTOPBIX IMPOSBISIFOTCS XMUMHUYECKHE
CBOWCTB BEIIECTB, CIIOCO0AX YIPaBICHUS XUMHUECKUMH IPOIECCAMHU;

® INPUMCHEHHUE BEIICCTB — 3HAHUS U OIBIT MPAKTHYECKOW NIEATEIHHOCTH C BEIIECTBAMH,
KOTOpbIE HauOoJiee YacTo YIMOTPEOISIOTCS B MOBCEIHEBHOHN >KM3HM, NIMPOKO HCIOJIB3YIOTCS B
MIPOMBIIITICHHOCTH, CEJIbCKOM XO3sICTBE, HA TPAHCIIOPTE;

® S3BIK XMMHUU — CHCTEMa BRKHEHIIMX IMOHSATHH XWMHUA M TEPMUHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIATYypa HEOPTaHWMYECKUX BEIIECTB, T. €. WX Ha3BaHWs (B TOM YHUCIIEC U
TPUBUAIBHBIC), XUMAYECKUE (POPMYIIBI I YPAaBHEHUS, a TAKXKE MPABUIIA TIEPEBOIa HHPOPMAITUH C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUHU U 00paTHO

[TockobKy OCHOBHBIE COJIEpIKATEIbHBIC JTMHUH IIKOJIBLHOTO Kypca XMMHH TECHO Meperuie-
TEHBI, B MPOTPAMME COJCp)KaHUE IPEJICTABICHO HE MO JIMHUAM, a 1o pasnenam: «OCHOBHBIC
MOHATHUSI XUMHUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX MPEICTaBICHUH)», «[leproanyeckuii 3aKoH u
NepuoIMvecKas cucremMa xumuueckux aiemeHToB J[. M. MenneneeBa. CTpoeHHE BelIECTBay,
«MHoroo0pa3ue XUMHYECKHX peakiuiiy, «MHOrooOpasue BEIIecTB.

HEJIU U 3ATAYU KYPCA XUMUU OCHOBHOM HIKOJIbI

OcHoBHOE 0011ee 00pazoBaHUe — BTOpas CTyNeHb o0miero oopasosanus. OnHOM U3 Bax-
HeMIMX 3a7ady d3TOro JTama sBIsSETCS MOATOTOBKA OOy4aroIUXcs K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY >KH3HEHHOTO M NpodeccHoHaNbHOro myru. OOyuarouiyecs JOJKHBI
HAy4YUTHCS CAMOCTOSITENIbHO CTAaBUTh LIEJIM M ONPENENATh MyTH UX JOCTUKEHMSI, UCIOJIb30BaTh
MPUOOPETEHHBI B IIKOJE OMNBIT AESITEIbHOCTH B peajbHOW KHM3HU, 3a paMKaMU Y4eOHOTo
nporuecca. ['1aBHbIe 11e7T1 OCHOBHOTO 00111ero 00pa3oBaHUs:

1) ¢opmupoBaHuE LETOCTHOTO NPEACTABIECHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0AX AESITETbHOCTH;

2) mnpuoOpeTeHue OMbITa pa3HOOOPA3HON AESITENbHOCTH, IO3HAHUS U CAMOTIO3HAHUS;

3) MOATrOTOBKA K OCYIIECTBIEHUIO OCO3HAHHOTO BHIOOPA MHIUBUAYaIbHON 00pazoBaTeib-
HOW WK po(ecCHOHANbHOM TPaeKTOpUH.

Bosbiioit BkIag B JOCTH)KEHUE TJIABHBIX LieJIeld OCHOBHOTO 001Iero o0pa3oBaHUsl BHOCUT
U3y4yeHHe XMMHHU, KOTOPOE PU3BAHO 00ECIIEUNTh pEellIeHUE CIETYIOUUX Henell.

1) ¢opmMHpOBaHHE CUCTEMbBl XUMUYECKHX 3HAHUN KaK KOMIOHEHTA €CTeCTBEHHO-HAYUYHOM
KapTUHBI MUDA;

2) pa3BUTHE JHMYHOCTU oOOyyaroumxcs, (GOPMUPOBAHHWE Y HHUX TyMaHUCTHUYECKUX
OTHOIICHUH U SKOJIOTUYECKH 11€7IeCO00pa3HOT0 TOBEAECHUS B OBITY U TPYIOBOI 1€ TEINbHOCTH;

3) BbIpabOTKa MOHMMAHUS OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XUMHUH, a TaKkKe
¢bopMUpOBaHHE OTHOUIEHHMS K XMMHUHM Kak K BO3MOXXHOM oOnactu Oyaymiedl mnpakTHYecKoi
NeSITeNIbHOCTH;

4) ¢dopMupoBaHHE YMEHHs 0€3011acHOr0 OOpaIeHUs C BEIIEeCTBAMHU, UCIOIb3YEMbIMU B
MIOBCEHEBHOM XKHU3HHU.

OcHOBHBIE 3a0auu N3y4eHNs] XMMUU B ILKOJIE:

*  ¢opmuposams y 00y4arOMUXCsl YMEHUS BUAETh M MIOHUMATh LIEGHHOCTh 00pa30BaHuUs,

3HAYMMOCTb XMMHUYECKOI0 3HAHUS I KaKJOTO YEJIOBEKA HE3aBUCUMO OT €r0
npodecCHOHATBLHOMN 1eATeNbHOCTH;



o  gopmuposamsp TIPEACTABICHUS O XMMHUYECKON COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTUHBl MHpA; YMEHHsSI OOBSACHATH OOBEKTHI U IPOILECCH OKpYXaromeil AelcTBUTEIbHOCTH,
WCIIONIB3YSl 111 ’TOT0 XMMHYECKUE 3HAHMUS;

®  o06n1adesamsv METOJAMU HAYYHOT'O MMO3HAHUS JUIsl OOBSICHEHUS] XUMUYECKUX SIBJICHUM 1
CBOMCTB BEIIECTB, OLICHKA POJU XMMUHU B PA3BUTHUH COBPEMEHHBIX TEXHOJOTUWA W MOJYyUYECHUU
HOBBIX MaTE€pHUaJOB;

e gocnumvigams YOEKICHHOCTh B MO3UTUBHOM POJIM XUMHH B KU3HU COBPEMEHHOTO
o0111ecTBa, HEOOXOAMMOCTH I'PAMOTHOT'O OTHOILIEHUSI K CBOEMY 3JI0POBBIO U OKPYXKAIOIEH Cpesie;

®  npumeHsAmMb TIONYYEHHBIE 3HAHUU JJIi OE30MacHOrO MCIOJIb30BAHUSL BEILECTB U
MaTepUajIoB B OBITY, CEIIBCKOM XO3SMCTBE M Ha MIPOU3BOJICTBE, PEIICHUS MPAKTUICCKUX 3a7a4 B
MOBCEHEBHOM XU3HU, NMPEAYNPEXKICHUS SIBICHUM, HAHOCSIIMX Bpel 3J0POBBIO UYEJIOBEKA U
OKpYKalollleil cpee;

®  passusamv TO3HABATEIIbHbIE MHTEPECHl, MHTEJUIEKTYaIbHbIE U TBOPUYECKHE CIIOCO0-
HOCTHM y4alIuXcCsl B MPOILECCE U3YYEHUS] MU XMMHUYECKOM HAyKH U €€ BKJaJa B COBPEMEHHBIN
Hay4YHO-TEXHUYECKUI IIPOrpecc;

*  opmuposams BaxKHENIINE JOTUUECKUX OMEpaliil MbIIIUIEHUS (aHaJIU3, CHHTE3,
00001eHNe, KOHKPETU3AIlKs, CPABHCHUE U JIP.) B IIPOIIECCE MIO3HAHUS CUCTEMBI BAXKHEHIIINX
MOHATHH, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHYECKHUX BEILIECTB;

®  0s1a0e8amsb KIHOYEBBIMU KOMIIETEHIIUAMHY (y4€OHO-TT03HABATEIIbHBIMU,
MH()OPMAIIMOHHBIMH, LICHHOCTHO-CMBICIIOBEIMU, KOMMYHUKATUBHBIMH ).

Ilnanupyemblie pe3yJibTAThI OCBOCHHUS Y4eOHOI0 TpeaMera

JInuyHOCTHBIE:

1. B IeHHOCTHO-OpHUEHTAIMOHHOM cdepe:
L] BOCIIMTAHUC ‘IYBCTBa FOpIIOCTI/I 3a pOCCHﬁCKyIO XI/IMI/I‘-IGCKYIO HayKy, FyMaHI/I3Ma,
MMO3UTHUBHOI'O OTHOLIECHUS K TPYAY, LEICYCTPEMIIEHHOCTH;
° (dbopMUpOBaHHE IIEHHOCTH 3I0pPOBOTO M 0Oe30macHOro o0pa3a KH3HH; yCBOCHUE

MpaBuJI MHAUBHUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0e30macHoOro IIOBCACHHUSA B qpe3BBI‘IaI71HBIX
CUTYyalUAX, YTPOXKAIOIUX )KU3HU U 3J0POBBIO JIIOJIEH;
o (1)0pMI/IpOBaHI/I€ 9KOJOIMYCCKOro MbIIIJICHUA: YMCHUA OLICHUBATDL CBOIO ACATCIIbHOCTD
¥ TIOCTYIKU JPYTHX JIIOAEH C TOYKU 3PEHHs COXPaHEHHs OKPYKAIOLIeH Cpeabl - TapaHTa
KM3HU M OJIarorory4us JItoiei Ha 3emire.

2. B tpynoBoii cepe:

. BOCIIUTaHHE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHeiIIeld oOpazoBaTeIbHON
TPAEKTOPUH.

3 . B no3HaBaTenbHON (KOTHUTUBHOW, MHTEIJIEKTYaJIbHOM) cdepe:
. (hopMHpOBaHNE YMEHHUS YIPABISATH CBOEH MMO3HABATEIBHON JESTENbHOCTHIO;
o pa3BUTHE COOCTBEHHOTO IIEJIOCTHOIO MUPOBO33PEHUSI, TOTPEOHOCTH U TOTOBHOCTH K
€aM000pa30BaHNI0, B TOM UHCIIE U B paAMKaX CaMOCTOSATEIbHON €ATEIbHOCTH BHE LIKOJIBI;
o (hopMHpOBaHKNE OCHOB IKOJIOTUYECKOM KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY

YPOBHIO 3KOJOTHYCCKOTO MBINIJICHUA, PA3BUTUC OIIBITA 3KOJOTUYCCKU OpHGHTHpOBaHHOﬁ

pe(l)J'IeKCI/IBHO-OIIeHOLIHOI\/'I u HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU B ) KU3HCHHBIX CUTyallUAaX.
MeranpeamerHsie:

. HCIIOIb30BAHUE YMEHUH W HAaBBIKOB PA3JIMYHBIX BUAOB II03HABATEIbHOU

NesITeIbHOCTH, TPUMEHEHHE OCHOBHBIX METO/IOB MO3HAHUS (CUCTEMHO-MH()OPMAITMOHHBIN

aHIN3, MOJEIMPOBAaHUE) I M3YyYEHUS  pa3IUYHBIX CTOPOH  OKpY’Karollen

JEHCTBUTEIILHOCTH;

. UCIOJb30BAHUE OCHOBHBIX HHTEIUIEKTYaJbHBIX oOlepanuii: (opMyiIupoBaHue

TUIOTE3, aHaJu3 M CHHTE3, CpaBHEHHE, 0000IleHue, cucTeMaTh3alusi, BbISBICHUE

MMPUYIUHHO-CJICACTBCHHBIX CBﬂSGﬁ, IIOUCK aHaJIOI'OB,

L YMCHUEC TCHCPUPOBATH HIACH W ONPEACIATH CPEACTBA, HeO6XOI[I/IMBIe JIA UX
peanu3anum;
L YMCEHUCEC OIIPEACIIATE HEINU U 3a]ja4r ACATCIIBHOCTH, BBI6I/IpaTI) Cp€acTBa peajin3alun

OEJIM U IPUMCHATDb UX Ha MPAKTHKE,



o UCIOJIb30BAaHNWE  PAa3JIMYHBIX HCTOYHUKOB Ui  TMOJYYEHHS]  XUMHUYECKOU
nHpopmanuu.
IIpenmeTHbIe:
BbInyCKHUK HAY4YUTCSH:
- XapaKTeprU30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;
- OIIUCBIBATh CBOICTBA TBEPADBIX, KUAKUX, TA3000pa3HBIX BEIECTB, BBIACIASL UX CYIIECTBEHHbBIE
MIPU3HAKH;
- PacKpbIBaTh CMBICJI OCHOBHBIX XUMHYECKUX MOHATHH "aToM", "Mosekyna", "XuMuaeckuit
anemMeHT", "mpocToe BemecTBo", ""cI0KHOE BellecTBO", "BaleHTHOCTR", "XuMUYecKas peakuus'",
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;
- pacKpbIBaTh CMBICJI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHH;
- pa3nu4aTh XUMUYECKHUE U (PU3HUECKUE SIBIICHHUS,
- Ha3bIBaTh XUMHUYECKUE DIIEMEHTHI;
- OTIPE/ICTISTH COCTAB BEILECTB M0 UX (POpMyJiam;
- OIPENENSATh BaICHTHOCTh aTOMa 3JIEMEHTA B COSMHECHMUSIX;
- OIPEIENSITh TUIl XUMUUYECKUX pEaKLuii;
- Ha3bIBaTh MPHU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIU;
- BBISIBJISITH IIPU3HAKH, CBUJIETENIbCTBYIOLINE O IPOTEKAHUU XUMUYECKON peakluu npu
BBITIOJTHEHUH XUMUYECKOTO OTIBITA;
- COCTaBJIATH (DOPMYITBI OMHAPHBIX COCTUHCHHIA,
- COCTaBJIATh YPaBHEHUS XUMHUECKHUX PEaKIIHIi;
- coOro1aTh mpasuiia 0€30MacHoi padoThI IPH MIPOBEICHUH OIIBITOB;
- TIOJIB30BAThCSI TAOOPATOPHBIM 000PYIOBAaHHEM U MOCYIOM;
- BBIYMCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB;
- BBIYHCIISATH MAaCCOBYIO JIOJO XMMHUYECKOT0 3JIEMEHTA 1Mo (hopMyIie COeIMHEHUS;
- BBIYMCIIATH KOJIMYECTBO, 00BEM HJIM MAcCy BELIECTBA 110 KOJIMYECTBY, 0OBEMY, MacCe peareHToOB
WJIH MPOJIYKTOB PEaKIIUU;
- XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOIa U
BOZOPOJA;
- 110JIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOJ;
- pacro3HaBaTh OINBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;
- pacKpbIBaTh CMBICI 3aKOHa ABOTa/po;
- PacKphIBaTh CMBICI IOHATHH "TenaoBoil 3¢ ekt peakiuu", "MoIspHBINH 00beM";
- XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOWCTBA BOJIbI;
- pacKpbIBaTh CMBICI MOHATHUSA "pacTBop”;
- BBIYMCIISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;
- IPUTOTOBJIATH PACTBOPBI C OIIPEJIETIEHHON MacCOBOM J10JIEH PACTBOPEHHOI'O BELIECTBA;
- Ha3bIBaTh COEIUHEHUS U3YYEHHBIX KIaCCOB HEOPIaHUYECKUX BEILIECTB;
- XapaKTepu30BaTh (pU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;
- OIIPEIENSATh IPUHAIIEKHOCTD BEIIECTB K ONPEEIIEHHOMY KJIaCCy COEIMHEHU;
- COCTaBJIATH (DOPMYIIBI HEOPTAaHUYECKUX COETMHEHUN N3YUYEHHBIX KJIACCOB;
- IPOBOJUTH OIIBITHI, IOATBEPKAAIOIINE XMMHUUECKHUE CBOMCTBA U3yUEHHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB;
- pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KMCIIOT U LIEJIOUEN IO U3MEHEHHUIO OKPACKU
MHMKATOPa;
- XapaKTepU30BaTh B3aUMOCBS3b MEXKAY KJIaCCaMH HEOPraHUYECKUX COECIMHEHUI;
- packpbiBath cMmbici [lepuoanyeckoro 3akona JI.1. Menneneena;
- O0BSACHATH (PU3NYECKUI CMBICIT aTOMHOTO (TIOPSIKOBOI0) HOMEpa XUMHUECKOTO AJIEMEHTa,
HOMEPOB I'PYIIBI U IEpHoJIa B epuoanueckon cucreMe /1.1, Menneneesa;
- OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeeax
MaJIbIX NEPUOJIOB U IJIABHBIX MOATPYIII;



- XapaKTeprU30BaTh XUMHUECKHE JIEMEHTHI (OT BOAOPO/IA /IO KaJIbIMs) HA OCHOBE UX TOJIOKCHUS B
nepuoandeckoit cucreme .M. MenneneeBa u 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

- COCTaBJISITh CXEMBbI CTPOEHHS aTOMOB TepBbIX 20 351eMEHTOB Nepuoauyeckoit cucremsl [1.1.
Menneneena;

- PacKpbIBaTh CMBICII MOHATUI: "XUMHUUYECKas CBA3B'", "IIIEKTPOOTPUIIATEIBHOCTD

- XapaKTepHU30BaTh 3aBUCUMOCTh (PU3UYECKIX CBOMCTB BEIIESCTB OT TUIA KPUCTATUIMYECKOM
peLIETKH;

- OIIPEACIIATh BUJ XUMUUECKOU CBSI3U B HEOPTAHMUECKUX COCTUHEHUSX;

- H300pakaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMHU BUIAMU XHMHUYECKUX
CBSI3€;

- pacKpbIBaTh CMBICI MOHATUH "MoH", "KaTHoOH", "aHrOH", "3JIEeKTPONIUTHI", "HEAINEKTPOIUTHI",
"37eKTpouTUYecKas auccouuanus’, "okucauTens", "crernenb OKUCIeHus" "BOCCTAHOBUTEIND ",
"okucaeHue", "BocCTaHOBIIEHUE";

- OIIPEACIIATh CTETICHb OKUCIICHHS aTOMA 3JIEMEHTA B COCIMHCHUH;

- PacKpBIBaTh CMBICJI TEOPUH IICKTPOJUTUUECKON JUCCOIUALINY;

- COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON JTUCCOLUALIMU KUCIIOT, IEI0YEH, COJIEH;

- 00BSACHATDH CYIIHOCTD MPOLIECCa SIEKTPOIUTHUECKON AUCCOIMAIIMY U PEaKIHii HOHHOTO 0OMEHa;
- COCTaBJIISITh MOJHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHHUS PEAKIIMN OOMEHa;

- OIIPEACIIATh BO3MOXKHOCTD IMPOTEKAHUS PEAKIIM HOHHOTO OOMEHa;

- MPOBOAMUTH PEAKIIUH, TIOJITBEPKAAIONTNE KaUeCTBEHHBIA COCTaB PA3IMYHBIX BEIIECTB;

- ONPENIENATh OKUCINUTENb U BOCCTAHOBUTEIIb;

- COCTaBJISITh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIU;

- Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIUH;

- K1accu(UIUPOBATH XUMUYECKUE PEAKIIUU 10 PA3TMYHBIM TPU3HAKAM;

- XapaKTepu30BaTh B3aUMOCBSI3b MEXKY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

- IPOBOJIUTH OMBITHI 1O TOJYYSHHUIO, COOMPAHUIO 1 U3YYEHUIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIVIEKUCIIOrO ra3a, aMMHaKa;

- pacrio3HaBaTh OIMBITHBIM MyTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIBIN ra3 1 aMMHaK;

- XapaKkTepu30BaTh B3aUMOCBSI3b MEXK/y COCTABOM, CTPOEHHUEM U CBOWCTBAMH METAILIIOB;

- Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX POpPMYJIie: METaH, 3TaH, ITUJICH, METaHOJI, TaHOJI,
[JIMLEPUH, YKCYCHAs! KUCIIOTa, aMUHOYKCYCHAsl KMCIIOTa, CTEAPUHOBAS KUCIIOTA, OJIEMHOBAs
KHUCJI0Ta, 21H0K03d,

- OLICHHUBATh BIUSHUE XUMUYECKOTO 3arpsiI3HEHMS OKPYXKAIOLIEH Cpe/ibl Ha OpraHu3M YE€I0BEKa;

- TPaMOTHO 00paIaThCs ¢ BEMECTBAMH B TIOBCETHEBHOM KU3HU

- OIIPEAENIATh BO3MOKHOCTh MPOTEKAHUS PEAKIIMI HEKOTOPBIX MPEACTABUTENECH OPraHUUECKUX
BEILIECTB C KMCJIOPOJIOM, BOJIOPOJIOM, METAIJIAMU, OCHOBAaHUSIMHU, TaJIOTCHAMH.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

- 8bI0BUAMDb U NPOBEPSIMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUUECKUX CBOUCMEAX 8eujecme Ha
OCHOBe UX COCMABA U CMPOEHUS, UX CNOCOOHOCIU 8CIMYNAMb 8 XUMUYECKUe Peakyull, 0 Xxapakmepe
U NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyUll;

- Xapaxmepuzoeams 6eujecmed no CoOCmaegy, CmpoeHuio U C8OUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbLE CB53U MENCOY OAHHLIMU XAPAKMEPUCTMUKAMU 8eUecmEd;

- COCMasnsams MOAEKYIAPHbLE U NOJIHblE UOHHbLE YPABHEHUS NO COKPAWEHHbIM UOHHBIM
VPABHEHUSM;

- IPOCHO3UPOBAMb CHOCOOHOCb BeWecmB8a NPOBIAMb OKUCIUMENbHbLE WU BOCCMAHOBUMEbHbBLE
CBOUCMBA C YUemom cmenenell OKUCIEeHUSL dNeMEeHMO8, 6X00AWUX 8 €20 COCMA8;

- cOCMasisamy ypasHenus peakyuii, COOmeemcmeayiouux nocied08ameibHOCmuU npespaujeHuil
Heop2aHUuuecKux 6ewecme pa3iudHblX Kiaccos,

- 8b10BU2AMDb U NPOBEPSAMb IKCNEPUMEHMATILHO SUNOME3bL O Pe3YIbmamax 6030ecmeus
PA3UUHBIX PaKmMopos Ha UBMEHeHUe CKOPOCMU XUMUYECKOU peaKyuul,

- UCNONIL308aMb NPUOOPemeHHble 3HAHUSA 015 IKONOSULECKU 2PAMOMHO20 NOBEOeHUs 8
OKpydicaroweli cpeoe;



- UCNONIL308aMb NPUOOPEMeHHbLE KIIOYe8ble KOMNEeMEHYUU NPU 6bINOJIHEHUU NPOEKMO8 U
VUeOHO-UCCAe008aMeNbCKUX 3A0aU NO U3YYEHUIO C8OLICE, CNOCO008 NONYYeHUs U PACNO3HABAHUSL
seuecms;

- 00DEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCAX,

- Kpumu4ecku OmHOCUMbCsl K NCe800HAYUHOU UHGOpMAayUL, HeO0OPOCOBECMHOU peKiame 8
Ccpeocmaax Maccosoll uHgopmayuu;

- 0CO3HABAMDb 3HAYECHUE MEOPEeMUUeCKUX 3HAHUL N0 XUMUU OJis NPAKMUYECKOU 0esimelbHOCU
yenoeexa,

- €030a8amb MOOeU U cxembl 0Jisl peueHUs YUeOHbIX U NO3HABAMENbHbIX 3A0ay,; NOHUMAMDb
HeobXo0UuMocms coo00eHUs NPeONUCAHUl, NPeONdeaemMblX 8 UHCIMPYKYUSAX N0 UCHOTIb308AHUIO
JIeKapcme, cpedcma OblmoBol Xumuu u op.

N3MEHEHUS, BHECEHHBIE B ABTOPCKYIO ITPOI'PAMMY

B menom conepkanue maHHOM pabodell NpOrpaMMbl COOTBETCTBYET aBTOPCKOM
nporpamme. OCHOBHOE OT/IMYHE €€ OT aBTOPCKOW COCTOMT B ciexyrommeM: B nporpamme O.C.
['abpuensina mpakTH4YecKue padOThl CTPYNIUPOBAHBI B OJIOKH - XMMHUYECKHE MPAKTHKYMBI,
KOTOPBIE MTPOBOISTCS MOCIIE N3YUYCHHSI HECKOJBKHUX Pa3JIesioB, a B paboueil mporpaMMe 3TH ke
NpaKTHYECKHE pabOThl JAIOTCS MOCIE M3YYEHHs TEOPETHYECKOT0 MaTepuaa 1o JaHHOW TeMe.
3T0 N3MEHEeHHE MO3BOJISIET:

e JTydIlle 3aKPENUTh TEOPETHUECKUIT MaTeprall Ha MPAKTHKE;

e oTpaboTaTh NPAKTUYECKUE YMEHUS U HABBIKM B HEMOCPEICTBEHHOH CBA3M C TEOpUEH 110
TEME;

¢ DKOHOMHUTHL BpEMA HaA HCKIOYCHHUMW JOMOJHUTCIIBHOTO IOBTOPCHUA TCOPUU IICPCA
IIPAKTUYECKON paboTOoM.

JlaHHOE M3MEHEHHE HEe 3aTPOHYJO KOJIMYECTBO M COJEpKAHUE MPAKTHUECKUX pPadoT
aBTOPCKOM MPOTPaMMBbl, HO TIPHBEJIO K M3MEHEHHUIO YHCIIa TEM M 4aCOB, OTBOJIUMBIX HA N3yUCHUE
coOTBeTCTBYIOLIMX TeM. Kpome Toro, BkimoueHa tema «OpraHudeckue COeMHEHUs», TaK Kak
«[lepBoHavanbHbIE CBEICHUS 00 OPraHMYECKHUX BEIIECTBAX) BKIIIOYEHBI B COJCPIKAaHUE paboYmnx
porpamMM, IUIAHUpYeMble NpPEIMETHbIE pe3yiabTaThl IO XHMHUU MPUMEPHOH OCHOBHOI
o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO O0IIEr0 00pa30BaHMUsL.

Ne KonnyecTBo yacoB Ha N3yueHUE TEMBI
n/n Kiace, Tema 10 aBTOPCKOU U3MEHEeHUs o paboueit
mporpamme porpaMmMe
8 kiace 68 68
1 |BBenenue 4 + IIP-1 u3 mpak- 5
Trkyma Ne |
2 |ATOMBI XUMHUYECKUX 3JIEMEHTOB 9 9
3 [Ipoctbie BemiecTBa 6 6
4 |CoeaMHEHUsI XUMHUYECKUX JIEMEHTOB 14 + IIP-5 u3 mpak- 15
Tukyma Ne |
5 |A3MeHeHwus, MpOUCXOIAIINE C BEIIECT- 12 + [1P-4 u3 npak- 13
BaMU Tukyma Ne |
6 [[Ipaktuxkym Ne 1 «IIpocreiime onepauun 3 0
C BELIIECTBOM»
7 |PactBopenmue. PactBopnl. CBolicTBa pac- 18 + [P-4 u3 mpak- 20
TBOPOB BJIEKTPOIUTOB. TuKyma No2
8 [[Ipaktukym Ne2 «CBolcTBa pacTBOPOB 1 0
DIIEKTPOIIMTOBY
9 |Peseps 1 0
9 knace 68 68




1 Bsenmenue. OOmass XapakTepUCTHKA XH- 10 5
MUYECKUX  JJIEMCHTOB W  XUMHYECKHX
peakuuii. Ilepmoamueckuii 3axkoH u Ile-
pUOIMYEeCKass CHCTEMa XHMHYECKUX dJie-
menToB /1. 1. Menaeneera
2 |Metaisl 14 + I1P-3 u3 17
npaktukyma Ne 1
3 [[Ipaktukym 1. CBoiicTBa METaJIOB U HX| 2 0
COEAMHEHHI
4 |HemeTaibl 25 + IIP-1,2,5 w3 26
npakTukyma Ne2
5 [[Ipaktukym 2. CBoiicTBa COCIUHCHHIA 3 0
HEMETAJIJIOB
6 |Oprannyeckue COeIMHEHUS 0 12
7 |O0oOUIeHNEe 3HAHUH 110 XMMHUU 32 KypC OC- 10 8
HOBHOM IIKOJIBI
8 [Peseps 4 0

W3 aBTOpPCKOW MpOrpaMMbl HCKJIFOUEHBI HEKOTOPHIC JICMOHCTPAIIMOHHBIC OMBITHI H3-32a
HCOOCTaTKa BPCMCHHM Ha HUX BbBIINOJIHCHHUC IIPU 2 4Yacax B HEACII, YTO HE IoMeHiacT
O0OydJaroIMMCsi  BBIUTH HA  ypOBEHb TpeOOBaHWN  (eaepasbHOr0  roOCyAapCTBEHHOTO
00pa30BaTeNHLHOTO CTAHAPTAa OCHOBHOTO 00IIIero oOpa3oBaHUs.

COILEPKAHUE IMNPOI'PAMMBI 8 knacc
(2 4 B HEIENIO, BCETO 68 4.)

BBEJIEHHUE (5 gyacoB)

[lpenmer xumuu. MeToabl MO3HAHMS B XMMHUHU: HaOMIOEHHE, HKCIIEPHUMEHT,
MoJieiupoBaHue. VICTOUYHMKM XMMHUYEeCKOM uHpopMmalnuu, ee TOoJydYeHue, aHaau3 u
IIPEACTABIICHUE €T0 PE3YyJILTATOB.

[ToHsATHE O XMMHYECKOM 3JIEMEHTE M (OpMax ero CylIeCTBOBAHHs: CBOOOJHBIX aToMmax,
IIPOCTBIX U CIIOKHBIX BELICCTBAX.

[TpeBpamienus BemecTB. OTIUUYME XUMHUYECKUX peakUuil OT (u3ndeckux siBaeHuil. Poisb
XUMUU B )KU3HH YeJloBeKa. XeMohuus u xemopoOus.

Kpartkue cBeaeHuss U3 UCTOPUM BO3HUKHOBEHMS M Pa3BUTHUS XUMHUHU. POJIb OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHUU XUMUYeCcKol Hayku — paboTel M.B. JlomonocoBa, A.M. bytneposa, /I.
N. Menneneesa.

XvMHYecKasi CHMBOJIMKA. 3HAKU XUMHYECKHUX JIEMEHTOB M MPOUCXOXKICHUE UX Ha3BaHUH.
Xumunueckue Gopmyinsl. Maaekcsl 1 KodpduuneHTsl. OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJISP-
Has Maccel. [IpoBeeHre pacueToB MaCCOBOM JOJIM XUMHUUYECKOTO HJIEMEHTA B BELIECTBE HA OCHO-
B€ ero (hOpMyJIbL.

Ilepnonnueckas cucrema xuMuueckux a1eMeHToB [1. 1. MenpeneeBa, ee CTpyKTypa: Masble
1 00JIbIIIME IEPUOIBL, TPYTIIIBI M HOATpyNIbI. [leprnoaudeckas cucrema Kak CripaBoyHOE ocooue
JUISL TIOJIYYEHHUS] CBEICHUM O XUMUYECKUX JJIEMEHTAX.

lemoncTpauuu. 1. Moaenu pa3IM4HbIX NPOCTHIX U CIOKHBIX BeeCTB. 2. Kosmekius cTek-
JITHHOW XUMUYECKOM nmocybl. 3. Koekuus MaTepraioB U U31EJIMA U3 HUX HAa OCHOBE aTlOMU-
Hus. 4. BanmoelicTBre MpaMopa ¢ KUCIOTOM U IOMYTHEHHE N3BECTKOBOM BOBI.

JlaboparopHsbie onbIThbl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPHUCTAUIMYECKUX BEIIECTB U
pactBOpoB. 2. CpaBHEHME CKOPOCTH HCHApPEHHUs BObI, OJCKOJIOHA M 3TUJIOBOIO CHHUPTA C
¢buIbTpOBAIILHON Oymaru.




IpakTuyeckune padornl. 1. [IpaBuna TexHuku 6€30MaCHOCTH MPU PabOTE B XMMUYECKOM

kabunete. [lpuembl oOpamieHuss ¢ JabOpaTOpHBIM O00OPYIOBAaHMEM M HarpeBaTelbHBIMU
npudopamu.

IIpeaMeTHbIE pe3ybTaThl 00y4eHUs

OOyJaromuiics JOJKEH 3Hamb. IPEIMETHI H3yYSHHS €CTECTBEHHOHAYYHBIX TUCITUILINH, B TOM
yrcie XxuMun; xumudeckue cuMmBoasl: Al, A§ C, Ca, C1, Cu, be, H, K, N, M§, Na, O, P, S, Si,
ZN,uxX Ha3BaHUs U IIPOU3HOLICHHUE.

OOyuJaromuiics TOJHKSH yMems.:

UCIIOJIB30BaTh MPU  XApAKTEPUCTHKE BEIIECTB IMOHATHS:  «aTOM», «MOJICKYJIay,
«XUMHUYECKHH DJIEMEHT», «XUMUYECKHH 3HaK, WU CHUMBOJ», «BEIIECTBOY», «IIPOCTOE
BEILIECTBOY», «CJIOKHOE BEIIECTBO», «CBOWMCTBA BEUIECTBY, «XUMHUYECKHE SIBICHUS,
«pusnueckue SBICHUSN», «KOIPPULUEHTHI», «HUHICKCHD, «OTHOCHTEIbHAs aTOMHAas
Maccay, «OTHOCUTEJIbHAs MOJICKYJIIpHasi Maccay, «MaccoBast 10JIsl DJIEMEHTaY;
oOpamiatecsi ¢ J1a0OpaTOPHBIM OOOPYIAOBAHMEM U HarpeBaTelbHbIMU IpuOOpaMu B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30IaCHOCTH;

BBITIONHATh  MPOCTEUINME TPHEMBl paboOThl ¢ JTaO0OPATOPHBIM  OOOPYJIOBAHHEM:
71a00PaTOPHBIM IITATUBOM; CITMPTOBKOI;

KJIACCU(UIIUPOBATH BEIIECTBA MO COCTABY HA MPOCTHIE M CIIOKHBIC,

pasnuyaTh: Tea U BEIIECTBA; XMMUYECKUHN JIIEMEHT U MPOCTOE BEIIECTBO;

OTHCHIBATh: POPMBI CYIIICCTBOBAHUS XUMUUIECKUX JIEMEHTOB (CBOOOIHBIC ATOMBI, TPOCTHIC
BEILIECTBA, CJIOKHBIE BemlecTBa); Tabmuunyio Qopmy Ilepuoandeckoil CUCTEMbI
XUMHUYECKHUX DJIEMEHTOB; MOJOXKeHHe 31eMenTta B Tabmune .M, Menneneesa, ucnomib3ys
TIOHSATHSI «IIEPUOII», «TPYIIay, «TJIaBHAs MOATPYIIay, «IO000YHAs MOATPYIINa»; CBONCTBA
BEIECTB (TBEPJbIX, KUIKUX, Ta3000pa3HBIX);

OOBSICHATH CYIIHOCTb XMMHMYECKUX SIBICHUH (C TOYKHM 3pPEHHS] aTOMHO-MOJEKYJISIPHOTO
YUY€HHS) ¥ UX IPUHIUITHAIBHOE OTINYUE OT (PU3HYECKUX SIBICHUN;

XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3YYCHHs €CTECTBEHHBIX AUCIUILIMH (HaOII0IeHue,
AKCIIEPUMEHT, MOJCIIMPOBAHNE); BEIIECTBO IO €r0 XUMUYECKOH (OpMyIie COTJIACHO TUIaHy:
KaueCTBEHHBIM COCTaB, THI BEHIECTBA (MPOCTOE WJIU CJIOXKHOE), KOJTUYECTBEHHBIN COCTaB,
OTHOCUTEJIbHAs MOJIEKYJISipHasi Macca, COOTHOIIIEHUE MacC 3JIEMEHTOB B BEIIECTBE, MAacCO-
BbI€ JIOJIU DJIEMEHTOB B BEIIECTBE (JIJIs1 CIOKHBIX BEIIECTB); POJIb XUMHUU (TIOJIOKHUTEIHHYIO
U OTPUIATENIbHYI0) B JKMU3HH YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOIIEHHWE K HTOU
npobiseme;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO JIOJII0 XMMHUYE-
CKOT'O 3JIEMEHTA B COETMHEHUSX;

MIPOBOJNTH HAOIOICHUS CBOMCTB BEIIECTB U SIBJICHUI, TPOUCXOISIINX C BEIIECTBAMU;
COOJTIOAATh MpaBUiIa TEXHUKU O€30MacCHOCTH MPH MPOBEACHUN HAOIIOIeHUH 1 1abopaTop-
HBIX OTIBITOB.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!
OO0yuaromuiicst T0JKEH ymems.

OTIpeNeATh MPOOJIEMBbI, T. €. YCTAaHABIMBATh HECOOTBETCTBHE MEXKIY KEITACMbIM U
JIECTBUTEIIHLHBIM;

COCTAaBJIATh CI0XKHBIN IUIAH TEKCTA;

BJIJCTh TAKUM BUJIOM HM3JIOKEHHS TEKCTA, KaK [IOBECTBOBAHUE;

MO/ PYKOBOJICTBOM YUYHUTEJSI MPOBOAUTH HEMOCPEACTBEHHOE HAOIIOICHHUE;

MIOJ1 PYKOBOJICTBOM YUUTENSI OPOPMIISTH OTYET, BKIFOUYAIOIIHNI OMICaHNe HAOIIOICHUS, €TO
pEe3yAbTaTOB, BHIBOJIOB;

MCIOJIb30BaTh TAKOW BHJI MBICIICHHOTO (M1€aIbHOTO0) MOJEMPOBAHHUS, KaK 3HAKOBOE MO/IE-
TUpoOBaHue (Ha MpUMepe 3HAKOB XUMHUECKHUX DJIEMEHTOB, XUHMHUECKUX POpMyN);
UCIIONIb30BaTh TaKOW BHJ MaTepHUaTbHOTO (MPEAMETHOTO) MOJESIHPOBAHUS, Kak
¢busnueckoe MoAeTupoBaHue (Ha MPUMEpPE MOICTHPOBAHUS AaTOMOB M MOJIEKY);

MOJTy4aTh XUMHUYECKYIO HH()OPMAITUIO U3 PA3IMUYHBIX HCTOYHUKOB;

OTpeesaTh 0OBEKT U ACTICKT aHAIM3a U CHHTE3a;



OTIPENIeNIATh KOMIIOHEHTHI OOBEKTa B COOTBETCTBUU C aCIICKTOM aHajIM3a U CHHTE3a;
OCYIIECTBIISITH KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMITOHEHTOB 00BEKTa;
OTIPEIEIATH OTHOIIEHUS 00BEKTa C IPYTUMU 0ObEKTaMU;

OTIPEIENIATH CYIIECTBEHHBIC TPU3HAKH OOBEKTA.

TEMA 1. ATOMbBI XUMHNYECKHUX JIEMEHTOB (9 uacos)

ATOMBI KaK (popMa CyIeCTBOBAaHUS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUN
aToMoB. Jloka3arenbcTBa CIOXKHOCTH cTpoeHus atomoB. OmnbiTel Pesepdopna. Ilnanerapnas
MOJIEIb CTPOCHHS aTOMa.

CocTaB aTOMHBIX Al€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTEIbHAS aTOMHAasl Macca. B3auMocBs3b
MOHATUM «IIPOTOH», KHEUTPOH», «OTHOCUTEINIbHASL ATOMHAsl Macca.

M3MeHeHue 4yncia NpoTOHOB B sipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX 3JIEMEHTOB.
M3MeHeHue yncina HeMTPOHOB B si/jpe aToMa — o0pa3oBaHue n30TonoB. CoBpeMeHHOE
OIpECIICHUE MOHATUS «XUMUYECKUH d71eMEHT». M30TOMBI KaK pa3HOBUIHOCTH ATOMOB OJHOTIO
XUMHYECKOIO JJIEMEHTA.

OnexTpoHbl. CTpoeHUE ANEKTPOHHBIX YPOBHEM aTOMOB XMMUYECKUX 3JIEMEHTOB MaJbIX IIe-
puonoB. IloHsATHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema XxuMH4YecKux anemeHToB [[. 1. MeHneneeBa u cTpoeHUuE aTOMOB,
(du3nyecKuil CMBICH MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'PYIIbl, HOMEPa epUoa.

M3MeHeHne uucia 3JEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XUMHYECKOIO
JJIeMEHTa — 00pa30BaHUE IOJIOKUTEIbHBIX U OTPULIATEIbHBIX MOHOB. MoHBI, 00pa3oBaHHbBIE
aTOMaMH METaJuIOB U HeMeTauloB. [IpMuMHBI M3MEHEHUs METAaUIMYECKUX U HEMETANIMYECKHX
CBOMWCTB B mnepuojax u rpynnax. OOpa3oBanue OuHapHbIX coenuHeHHMH. IloHsTHE 00 MOHHOM
cBs3u. CxeMbl 00pa3oBaHMs MOHHOW CBs3U. B3anMmoneiicTBue aTOMOB 3J€MEHTOB-HEMETAJIOB
MeXy co00if — oOpa3oBaHUE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemecTB. KoBajgeHTHas Hemno-
JSIpHAst XUMHUECKasi CBsI3b. DJIEKTPOHHbIE U CTPYKTYpPHBIE ()OPMYJIbI.

B3anmoseiictBue aTOMOB HEMETAIUIOB MEXY co00i — 00pa3oBaHue OMHAPHBIX COEIMHEHHN
HEMETAJJIOB. DJIEKTPOOTpULIaTeNbHOCTh. KoBasieHTHas nossipHast cBsi3b. [loHATHE O Bal€HTHOCTH
KaK CBOWCTBE aTOMOB OOpa30BBIBATH KOBaJEHTHbIE XMMHUeckue cBsizu. CoctaBieHue (popmyn
OMHapHBIX COEIUMHEHWI Mo BajeHTHOCTH. HaxoxaeHue BajeHTHOCTH O (popmysne OMHapHOIO
COCTMHEHMUSI.

B3aumoseiicTBue aTOMOB METAJJIOB MEX1y 000 — 00pa3zoBaHUE METAJUIMUECKUX KPUCTAII-
10B. [IoHATHE O METAJUIMYECKOM CBS3H.

JemoncTpanun. Moaenn aToMoB XMMHUYECKUX AJIeMeHTOB. [lepnonnueckas cucrema xummde-
ckux annemeHToB J. V1. MenaeneeBa (pa3nudnbie (GOpMBI).

JlabopaTopubie onbiThl. 3. MonenupoBanue MpUHIUNA JEHCTBUS CKaHUPYIOLIETO
MHUKpockomna. 4. M3rotoeneHue mozeneil Mojekya OMHApHBIX coeauHeHHil. 5. M3roroBienue
MOJIEJIH, NIUTFOCTPUPYIOLIEH CBONCTBA METAJUIMUECKOH CBSI3H.

IIpenmeTHble pe3yJibTaThl 00yUeHHs

OOyuaromuiicst 10JKEeH ymems:

® JCNOJIb30BaTh IPU XaPAKTEPUCTUKE aTOMOB MOHATHUSA: «IIPOTOH», «HEUTPOH», «AJIEKTPOHY,
«XUMHYECKHM DJIEMEHT», «MacCOBOE YHCIIO», «HM30TOI», «IJIEKTPOHHBIA CIOW»,
«QHEPreTUYECKUil YPOBEHB)», «DIJIEMEHTBI-METAJUIbI», <AJIEMEHTBI-HEMETAUIB); IPHU
XapaKTEPUCTHUKE BEILECTB MOHATUS «MOHHAS CBA3bY, «MOHBI», «KOBAJIEHTHAsI HEMOJIApHAs
CBSI3b», «KOBAJIEHTHAs MOJSAPHAs CBA3bY», QJIEKTPOOTPULIATENBHOCTBY, «BAJIEHTHOCTHY,
«METAIIINYECKAs CBSI3bY;

® ONUCHIBaTh COCTAaB M CTPOEHHE aTOMOB 3JIEMEHTOB C MOPSAKOBBIMM HOMepamu 1—20 B
[Tepronnueckoit cucreme xumuueckux 3nemeHToB .M. Menneneena;

® COCTaBJISTh CXEMbI paclpeAeNeHUs] AIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOU
000JI04KE aTOMOB; CXe€Mbl OOpa30BaHMs pPa3HBIX TUIIOB XUMHYECKON CBSI3U (MOHHOM,
KOBaJICHTHOM, METAJUIMUECKOI);

® OO0BACHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMUYECKHX HJIEMEHTOB (3apsa0B sAep
aTOMOB, 4YHUCJIa DJIEKTPOHOB Ha BHEUIHEM OJJIEKTPOHHOM CIJIOE, YHCIIO 3allOJIHIEMbBIX



AJIEKTPOHHBIX CJIOE€B, PAAMYC aTOMa, JJIEKTPOOTPULATEIIBHOCTh, METAJUIMYECKHE U
HEMETAJUTMYECKHUE CBOWCTBA) B TepHojgaXx M Tpynmnax (TJIaBHBIX — IMOATPyMIax)
[Tepuonuueckoit cuctembl xumMudeckux snemMeHToB .M. MenpaeneeBa ¢ TOUKM 3pEHHs
TEOPUHU CTPOCHHUS aTOMa;

CpPaBHUBATHh CBOMCTBAa aTOMOB XMMMUYECKHX 3JIEMEHTOB, HAXO/SIIMXCA B OJHOM MEPUOIE
WM TIaBHOM mnoarpynne llepuoauyeckod CUCTEMBI XUMHUYECKHX 23iieMeHToB JI.I.
MemneneeBa

(3aps0B siAep aTOMOB, YHCJA 3JEKTPOHOB HA BHEIIHEM SJEKTPOHHOM CJIO€, YHCIIO
3arMoJIHAEMBIX  JJIEKTPOHHBIX  CJOEB, PAJUYC aTroMa, BJIEKTPOOTPHUIATEIHHOCTD,
METANINYECKHE U HEMETAJUTMIECKUE CBOMCTBA);

JlaBaTh XapaKTEPUCTUKY XMMHUUYECKUX 3JIEMEHTOB 10 WX MoJiokeHuto B [lepuoanueckoit
cucteMe xumuueckux siemeHToB .M. MenpaeneeBa (XMMHUYECKHI 3HAK, MOPSIKOBBIN
HOMEp, NIEPUO, TpyIa, MOArpyIna, OTHOCUTENIbHAs aTOMHas Macca, CTPOEHHUE aToMa —
3apsan  sAapa, YUCIO TPOTOHOB M HEUTPOHOB B siIpe, OOIINEE YHCIO DJIEKTPOHOB,
pacrpeiesieHue 3JIEKTPOHOB MO JIEKTPOHHBIM CJI0SIM);

OTIPENIETIATH TUIT XUMUYECKOH CBSI3H 10 (hopMyJie BEIIECTBa,

MPUBOAUTH PUMEPHI BEIIECTB C Pa3HBIMHU THIIAMU XUMHUYECKOH CBSI3H;

XapaKTepu30BaTh MEXAaHU3Mbl OOpa30BaHUsl KOBAJEHTHOW CBs3U (OOMEHHBIN), MOHHOU
CBSI3H, METAJNIMICCKOM CBSI3H,

yCTaHABIUBATh NMPUYMHHO-CJIC/ICTBEHHBIC CBSI3U: COCTAB BEIIECTBA — THI XMUMHYECKOU
CBSI3H,

COCTaBIISATH (POPMYJIBI OMHAPHBIX COSTMHEHUH TI0 BaJICHTHOCTH;

HAXOJHUTh BAJIGHTHOCTH AJIEMEHTOB 10 opMyIie OMHAPHOTO COEAUHEHUS.

MeTtanpeaMeTHbBIE Pe3yJabTAaThI 00yUeHHS
OOyyaromuiics TOMKEH yMemsy.:

(GopMyIMpPOBATH FMIIOTE3Y M0 PELIEHUIO IPOOIIEM;

COCTaBIISITh TJIaH BBIMOJIHEHUS yUeOHOM 3a/1auu, pelieHus: IpooiieM TBOPUYECKOTO U MTOUCKO-
BOI'O XapaKTepa, BHITOJIHEHHUS IPOEKTa COBMECTHO C YUUTEIIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIQ/IETh TAKUM BUJIOM H3JI0KEHUS TEKCTa, KaK OMMCAHUE;

MCIIOJIb30BaTh TAKOW BUJI MBICJIEHHOTO (M1€aIbHOI0) MOJICIUPOBAHMS, KaK

3HaKOBOE MOJIEIMPOBaHUE (HA IPUMEPE COCTABICHUS CXEM 00pa30BaHUs XMMHUECKOH CBSI3N);

MCIOJIF30BATh TAKOW BHJI MaTepUATBHOTO (TIPEIMETHOT0) MOJICITUPOBAHHS, KaK aHAIOTOBOE
MO/ICJINPOBAHUE;

MCIIOJIb30BaTh TAKOM BUJI MAaTEpUAIbHOIO (IPEIMETHOI0) MOJCIUPOBAHUS, KaK (PU3HUECKOe
MOIeNIMpOBaHue (Ha MpUMepe MOJIeNIe CTPOCHHS aTOMOB);

OnpeAensaTh 00bEKThl CPAaBHEHUS U ACIIEKT CPaBHEHUSI OOBEKTOB;

BBITIOJIHATH HEITOJIHOC O}lHOJ’IHHGﬁHOC CpaBHCHHC.

Tema 2. IPOCTBIE BELHLIECTBA (6 uacoB)

[TonoxxeHne MeTamioB U HEMETAJUIOB B [leprnoandeckoi cucteMe XuMuIecKux 3eMeHToB [l. 1.

MenneneeBa. Bakneiiline npocTeie BemiecTBA — MeETaLIbl (Kele30, allOMUHUMN, KaJlbLIMM,
Mar"uii, Hatpuii, xammii). O6mue Qusnyeckre cBoiicTBa MeTauIoB. BakHelIine mpocTbie Be-
IiecTBa-HEMETaJIbl, 00pa3oBaHHBIE aTOMaMHU KHCIOpOJa, BOJOpPOAa, a30Ta, cepbl, (ocdopa,
yriepoja. Moiekysbl IpOCThIX BEIIECTB-HEMETAILIOB — BOJOPO/Ia, KHCIOPOAa, a30Ta, TAJIOTEHOB.
OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca.

CnocoOHOCTh aTOMOB XUMHYECKHX JIEMEHTOB K O6pa3OBaHI/IIO HECKOJIbKHX IMPOCTBIX BCIICCTB

— ajutoTponusi. AJUTOTpOnHbIe MOAUUKAINK KUcIopoaa, ¢hocdopa, ogoBa. MeTtamummdeckue u
HEeMeTaJJINYECKUE CBOMCTBA IMPOCTBIX BEIICCTB. OTHOCUTEIBHOCTD DTOTO ITOHATHSL.

Uucno Asoranpo. KomnyectBo BemectBa. Mosbs. MomsipHast macca. MomsipHbIif 00beM razo-

O6p33HI)IX BCIICCTB. KpaTHBIe CAVMHUIBI U3MCPCHUSA KOJNYCCTBA BCIICCTBA — MUIUIMMOJIb U



KHU-JIOMOJIb, MUJUTUMOJISIpHAs] U KMJIOMOJISIPHAsE MacChl BEIIECTBA, MUJLTUMOJIIPHBIA U KUIOMOJISP-
HBII1 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacyetsl ¢ MCMONB30BaHUEM TMOHSATUH «KOJMYECTBO BEILECTBA», «MOJIIPHAS Maccay, «Mo-
JSIPHBIN 00BbEM ra3oB», «UUCIO ABOTAIpPO».

Jemoncrpauuu. [Tonyuenne ozoHa. O6pasubl 6€JI0r0 U CEporo 0J0Ba, OEIOro M KPACHOTO
docthopa. HekoTopsle MeTauIbl U HEMETAJUIBI C KOJMYECTBOM BemiecTBa 1 Moiib. MOJSpHBIT
00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHblie onbIThI. 6. O3HaKOMJIEHUE C KOJUIEKIMEN MeTauioB. 7. O3HaKOMIIEHHE C
KOJUIEKIIMEH HEMETAJLIIOB.

IIpeameTHbIE pe3yJbTaThl 00y4eHHS
OOyuaromuiicst TI0JDKEH ymems.
® JCIOJIb30BaTh IIPH XapPaKTEPUCTUKE BEIIECTB MOHATHS: «METAILIBDY, «IJTACTUYHOCTHY,
«TETUIONPOBOTHOCTBY, «IJIEKTPOITPOBOTHOCTEY, KHEMETAJUIBI», «aJIOTPOIIHS,
«aJJIOTPOTHBIC BUIOM3MEHEHUS UIM MOIU(DHUKAIIAN;
® OIHMCHIBATH MOJOKEHUE AIIEMEHTOB-METAIIJIOB M 3JIEMEHTOB-HeMeTa/lIoB B [lepronnye-
CKOM cucTeMe XuMuieckux 3aeMeHToB /1. M. Menpaeneena;
e KJIACCU(HUIIMPOBATH IPOCTHIC BEIIECTBA HA METAJIIBI U HEMETAJUIBI, SJICMCHTHI;
®  OMNpEeNeNITh NPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB
— MeTaJUIbl 1 HEMETAJIJIBI,
® JI0Ka3bIBaTh OTHOCUTEIBLHOCTH JCJICHUSI MPOCTHIX BEUIECTB HA METAJUIBI U HEMETAJLIBI;
® XapaKTepU30BaTh OOIIHE (HU3NICCKHE CBONCTBA METAJLIOB;
® YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy CTPOCHHEM aTOMa U XUMUYECKOU
CBSI3BI0 B MPOCTHIX BEIIECTBAX — METa/UIaX U HEMETaJlIax;
e OO0BICHATH MHOTOOOpA3HeE MPOCTHIX BEIIECTB TAKKUM (aKTOPOM, KaK ajIOTPOIIHS;
OITHCBLIBATH
CBOICTBA BeIIECTB (Ha MpUMEpax MPOCTHIX BEIIECTB — METAJIJIOB K HEMETAILJIOB);
e coOmroaTh NMpaBuUiia TEXHUKHA OE30IIaCHOCTH MPHU ITPOBEACHUH HAOI0ICHUH U J1abopaTop-
HBIX OIBITOB;
® WCIOJIb30BaTh TPH PEIICHUU PACUETHBIX 3aJad TOHSTHUS: «KOJMYECTBO BEIECTBAY,
«MOJIbY», «IOCTOSIHHAasi ABOTalpo», «MOJSIpHAsh Macca», «MOJIAPHBI OO0BEM Ta30B»,
«HOPMAaJIbHBIC YCIIOBHSY;
® TIPOBOJUTH PACUYETHI C UCIOIH30BAHUEM IMOHSATUN: «KOJUYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIA 00bEM Tra30By, «IIOCTOSTHHAST ABOTAIPO».

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

OOyuaromuiicst T0JKEH ymems.

®  COCTaBJIATH KOHCITEKT TEKCTA;

®  CaMOCTOSITEJIEHO MCIOJB30BATh HETIOCPEACTBEHHOE HAOIIOIEHHE;

®  CaMOCTOSTENEHO O(GOPMIISTH OTYET, BKIIOYAIONIMHA ONMUCAHWE HAOIIOICHUS, €ro Pe3yilb-
TaTOB, BEIBOJIOB;

®  BBINOJIHATH MTOJIHOE KOMITJICKCHOE CPAaBHEHHE; BBIITOJIHATH CPABHCHHE 110 AaHAJIOTHH.

TEMA 3. COEAUHEHUA XUMHNYECKHUX DJIEMEHTOB (15 uacoB)

Crenenb okucnenusi. CpaBHEHUE CTETIEHU OKUCICHUS U BaIeHTHOCTU. OnpeaeneHne CTeneHn
OKUCJICHUS AJIEMEHTOB B OMHApHBIX coeanHeHusx. CocraBieHne Gopmysn OMHAPHBIX COSAMHECHHUIA,
001IMii crioco0 MX Ha3BaHUM.

bunapHbie coeTuHEHUST METAJUIOB U HEMETAJUIOB: OKCUIBI, XJIOPUIBL, Cynbhuas! u mp. Co-
CTaBJieHHE UX (popMyI.

bunapHble coeIMHEHNS] HEMETAIIIOB: OKCUJBIL, JIETYYUE BOAOPOIHBIE COEAUHEHHUS, UX COCTAB U
Ha3BaHus. [IpencraBurenu OKCUIOB: BOJAA, YIIEKUCIBIN Ta3, HEraleHas u3Bectb. [IpeacraBurenu
JIETYYUX BOAOPOJHBIX COCIMHEHUI: XJIOPOBOAOPO U AMMHUAK.

OcHoBaHus, UX COCTaB W Ha3BaHUsA. PacTBopuMOCTh OCHOBaHMiI B Boje. lIpencraBurtenu
IIEJTOYeH: TUIPOKCUIBI HATPHs, Kanus u Kaublms. [loHAaTHEe 00 MHIMKATOpaX M Ka4yeCTBEHHBIX
peaKkuusix.



Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBurenu KucioT: cepHas,
coyisiHasi, azoTHas. [lonsTue o mkane kuciotHocTH (mkana pH). M3mMeHneHne oxpacku WHAMKA-
TOPOB.

Conm Kak Npou3BOJIHBIE KUCIOT U OCHOBAHMI, UX COCTaB U Ha3BaHUsA. PacTBOpUMOCTH coJiell B
Boze. IlpeacraButenu comeit: xjopun Hatpusi, kapOooHat u Qocdar kampuus. AMopdHble H
KPUCTAJJINYECKUE BELLIECTBA.

Me:XMOeKyIsIpHble B3aUMOJAEHUCTBUSA. THIIBI KPUCTAIUIMYECKHUX PEIIETOK. 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT TUIIOB KPUCTAININYECKUX PELLIETOK.

Yuctele BeniecTBa U cMecu. [Ipumepsl )KUIKHUX, TBEPAbIX U Ia3000pa3HbIX cMecel. CBoiicTBa
YHCTBIX BEHIECTB U cMecell. X cocTaB. MaccoBas v 00beMHas T0JIM KOMIIOHEHTA cMecH. PacueTsl,
CBSA3aHHBIE C UCIOJIb30BAHUEM TIOHATHS «IOJISI.

JdemoncTpanuu. OO6pasiibl OKCUAOB, KUCIOT, OCHOBaHUH U coJiel. Moaen KpUCTATHIECKUX
pElIeTOK XJIOpUAa HaTpus, aamasa, okcuaa yriepoaa (IV). KucnorHo-1mienounsie MHAUKATOPSI,
M3MEHEHUE MX OKPACKU B PA3JIMYHBIX Cpelax. YHUBEPCAIbHBIA HWHIMKATOP U U3MEHEHHE €ro
OKpackH B paznnuHbIx cpenax. lkamna pH.

JlaGoparopHble onbIThbl. 8. O3HAKOMJICHHE C KOJUIEKIIMEH OKCHUIOB. 9. O3HaAKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KadectBenHnas peakumsi Ha yriaekucibiii ra3. 11. Onpenenenue pH
PacTBOPOB KHUCJIOTHI, IIeJI0Yd ¥ BOJbL. 12. Onpenenenue pH JTMMOHHOTO U S0JIOYHOTO COKOB Ha
cpe3e mioaoB. 13. O3HakoMieHUE ¢ KoJulekiued coseit. 14. O3HakOMJIEHHWE C KOJUICKIUEen
BELIECTB C Pa3HbIM TUIIOM KpUCTANINYECKON pemeTku. M3roToBienue Moeneil KpucTamuindecKux
pemierok. 15. O3HakomiieHHe ¢ 00pa31ioM TOPHOM OPOJIBL.

IpakTuyeckue padorsl. 2. HaGmoneHust 3a M3MEHEHHMSIMH, MPOUCXOISAIIMMHU C TOPSIIEH
CBEYOH, M MX OMHCaHue (IoOMAIIHU SKcriepuMenT). 3. [lpuroroBienue pactBopa caxapa v pacyer
€ro MacCoBOM /1011 B PacTBOpE.

IIpeameTHbIe pe3yabTaThl 00y4eHUs

OOyuaromuiicst 10JKEH ymems.

® HCIOJB30BATh NPU XAPAKTEPUCTHKE BEIIECTB MOHSATHUS: «CTEIICHb OKUCICHUS», «BAJICHT-
HOCTB», «OKCHUIBI», «OCHOBAHUS», «IIEIOUN», «KAYECTBEHHAS PEAKIHS», «HHIUKATODPY,
«KHUCTIOTBD»,  «KHCIOPOJICOAEpXKAIMe  KHCIOThD»,  «OECKUCIOPOAHBIE  KHUCIOTBI»,
«KHUCJIOTHAsl cpelia», «ILeNOoYHasi Cpefa», «HeWTpalbHas cpenay, «mkaia pH», «comm»,
«aMop(HBIE BEIECTBA», «KPUCTAIJIMYECKUE BEIIECTBA», «KPUCTAIMUECKAs peEIIETKay,
«MOHHAs  KpUCTAZIMUECKass pelIeTKay, «aTOMHas KpUCTAUIMYecKas  peIIeTKay,
«MOJIEKYJISIpHAsi ~ KpUCTANIMYecKass peleTKa», «MeTaullndyeckas KpHUcTalndyecKas
peleTKay, «CMech»;

® KJIaCCH(HUIMPOBATH CIOKHBIE HEOPTAHUIECKHE BEIIECTBA MO0 COCTaBY Ha OKCHIBI, OCHOBA-
HUS1, KHUCJIOTHI M COJIM; OCHOBAHUSI, KUCJIOTHI M COJIM IO PAaCTBOPHMOCTH B BOJIE; KUCIIOTHI IO
OCHOBHOCTH U COZIEP>KaHUIO KUCIIOPOJIa;

® ONpeAeNATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB K OJTHOMY M3 HU3YYEHHBIX KJIACCOB
(oKcHaBI, TeTyune BOJOPOIHBIE COSTUHEHHS, OCHOBAHUS, KUCIIOTHI, COJIH) TI0 ()OPMYIIE;

® ONNCHIBAaTh CBOICTBAa OTIENBHBIX TIPEACTABUTENCH OKCHAOB (Ha TpUMEpe BOJBI,
YIJIEKHUCIIOTO ra3a, HeraleHO! N3BECTH ), JIETYUYUX BOJIOPOIHBIX COEAMHEHHH (Ha mpuMepe
XJIOPOBOZIOPOAAa M aMMMaKa), OCHOBaHUH (Ha NpUMeEpe THAPOKCHUIOB HATPHs, Kalus U
KaJIbIMs), KUCIOT (Ha MpUMepe CepHON KHUCIOTHI) U coliel (Ha mpUMepe XJIopuaa HaTpHs,
kapOoHara Kanblus, GpocdaTa KaabIys);
OTIpeNIeNIATh BAJIGHTHOCTb U CTETIEHb OKHCIIEHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBJIATH (POPMYJIBI OKCH/I0B, OCHOBAHHI, KUCIIOT U COJIEH 10 BaJICHTHOCTSIM U CTETICHSIM
OKHICTICHHS 3JIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJHUIE pACTBOPHMOCTH
KHCIIOT, OCHOBAaHHUH U COJICH;
COCTABIIATH Ha3BaHMsI OKCHJIOB, OCHOBAHHIA, KUCIIOT U COJICH;
CpaBHUBATh BAIEHTHOCTh M CTEIIEHh OKHCJICHUS; OKCH/IbI, OCHOBAHUS, KUCIOTHI H COJIU IO
COCTaBy;

®  HCIOJB30BaTh TAOJIHILYy PACTBOPUMOCTH JIJISl ONIPEIeNIEHHS] pACTBOPUMOCTH BEIIIECTB;



® YCTAaHaBIMBATh TI'€HETUYECKYIO CBSI3b MEXKIY OKCHJIOM M THJIPOKCHUAOM M Hao0OpoOT;
IIPUYMHHO-CJIEICTBEHHBIE CBSA3U MEXKAY CTPOCHHEM aToMa, XUMHUYECKOH CBA3bIO U TUIIOM
KPUCTAJUIMYECKON PENIETKH XUMUYECKUX COCTMHEHNUI;
®  XapaKkTepHU30BaThb ATOMHBIC, MOJEKYJSPHbIE, HOHHbIC METAUINYECKHE KPUCTAUIMYECKHE
PELIETKH; Cpey pacTBOpPa € MOMOIIBIO MIKaibl pH;
IIPUBOAUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU KPUCTAJUINYECKON PEIIETKY;
IMPpOBOAUTH Ha6JHOIleHI/I$I 332 CBOMCTBAMH BCUICCTB U ABJICHUAMU, IPOUCXOJAIINMHA C BCUIC-
CTBaMH;
coOIIIO/IaTh MpaBHiia TEXHUKH O€30MAaCHOCTH MPU POBEICHUH HAOIIOICHUN U OTIBITOB;
UCCJIEI0BATh CPEY pacTBOPA C IOMOIIbIO UHAUKATOPOB;
9KCHEPUMEHTAIBHO Pa3InyaTh KUCIOTHI U LIEJIOUH, TOJIb3YSICh HHIMKATOPaMU;
UCIOJIb30BaTh NPHU PEIIEHUM PACYETHBIX 3a/ad IMOHATUS «MaccoBas J0Js 3JEMEHTa B
BEIIIECTBE», «MACCOBasl 10JI1 PACTBOPEHHOIO BELIECTBA», «00BEMHas J10J1s1 ra3000pa3HOro
BEIIECTBAY;
e oOpamarbcsi C JIAOOPAaTOPHBIM OOOpPYIOBAaHMEM WU HarpeBaTeIbHBIMH NPUOOpPaMU B
COOTBETCTBHHM C IPAaBUJIAMHU TEXHUKH O€3011aCHOCTH;
® ONUCHIBaTh XMMHMYECKUN SKCIEPUMEHT C IIOMOIIbIO €CTECTBEHHOIO (PYCCKOro WU
POJIHOTO) SI3BIKA U SI3bIKA XMMUU;
ACJIaTh BBIBOALI 11O PE3yJIbTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA,
TOTOBHUTB PACTBOPBI C OIPEIEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOIO BELIECTBA;
IPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJII0O PACTBOPEHHOTO B HEM BEIIIECTBA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

OOyuaromuiicst 10JKEH ymems.

® COCTaBJISATh HA OCHOBE TEKCTa TaOJIUIIbl, B TOM 4Kciie ¢ npumeHeHuem cpeacts UKT;

® [10/1 PYKOBOJICTBOM YYHTEJISI TPOBOIUTH ONOCPEIOBAHHOE HAOIIOICHHE;

® 110/ PYKOBOJICTBOM YYUTEN OQOPMIIATH OTUET, BKIFOUYAIONINN OMHMCAaHUE SKCIIEPHMEHTA,
€ro pe3yJbTaTOB, BEIBOJIOB;

® OCYIIECTBJIATh WHIYKTHBHOE 0000IICHHWE (OT E€IMHHYHOTO JOCTOBEPHOTO K OOIIeMYy
BEPOSITHOCTHOMY), T. €. ONpEeAessATh OOIIME CYIIECTBEHHbIE NPU3HAKU JBYX U Oosee
00BEKTOB M (PUKCUPOBATH UX B (POpPME MOHATHS UIH CYKICHHUS;

® OCYIIECTBJIATh AEAYKTHBHOE 000O0IIeHHe (MOJBEIEHUE €AMHUYHOIO JOCTOBEPHOIO IO
o0111ee JOCTOBEPHOE), T. €. aKTYaJIM3UPOBATh MOHATHE WU CYXIEHUE, U OTOXKAECTBIATH C
HUM COOTBETCTBYIOIINE CYIIECTBEHHbIE MPU3HAKU OJHOTO UM Oojiee 00BEKTOB;
OTIpeNieNATh acleKT Kiaccudukanuy;
OCYIIECTBIISITh KJIACCH(PHUKAIIHIO;
3HATh M UCIIOJIH30BATh PA3IMYHBIC ()OPMBI TIPEACTABICHUS KITACCUPUKAIIHH.

TEMA 4. UBMEHEHUS, TPOUCXOJAIIUE C BEHIECTBAMM (13 yacos)

Ilonstue $IBJ'IGHI/II>1, CBA3aHHBIX C UBMCHCHUAMU, TPOUCXOJAIINMHA C BEIICCTBOM. HBJ’ICHI/ISI,
CBSI3aHHBIE C U3MEHEHHEM KPUCTATINYECKOIO CTPOSHUS BEIIECTBA IIPU ITOCTOSSHHOM €T0 COCTAaBe,
— (1)H3PI‘I€CKI/I€ aBieHus. usndeckue IBICHUI B XUMHUU: JUCTUIIIAIMA, KpUCTAJLUIN3alusd,
BBITIAPUBAHUE U BO3TOHKA BEIIECTB, (PHIIBTpOBaHNE U IEHTPUYTUPOBAHNE.

HBJ’IGHI/I?I, CBs3aHHBIC C UBSMCHCHUEM COCTaBa BEIICCTBA, — XUMHWYCCKUEC PCAKITHUU. HpI/I?,HaKI/I n
YCIIOBUSI POTEKAHUS XUMUYECKUX peakinil. BrieneHue TemioTel U CBETa — PEaKIUu TOPEeHHUS.
[TonsiTHe 06 9K30- ¥ PHAOTEPMHUUECKHUX PEAKITHIX.

3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHYECKHUE YpaBHEHMs. 3HAUYEHUE HHAEKCOB M KO-
s dunmentoB. CocTaBieHe YpaBHEHUN XUMHUECKUX PEAKIIUH.

Pacuetsl mo xumMuyeckuMm ypaBHeHUsAM. PellieHne 3a1au Ha HAXOXKJEHUE KOJUYECTBA, MacChl
WK 00beMa MPOIYKTa Peakliy MO KOJUYECTBY, Macce WM 00beMy MCXOAHOTO BellecTBa. Pac-
YeThl C UCIOJB30BAHUEM MOHITHS «IOJA», KOTJa UCXOAHOE BEUIECTBO JAaHO B BUJE pacTBOpa C
3aJJaHHOM MAacCOBOM J0JIE pPACTBOPEHHOTO BEHIECTBA WJIM COJEPKUT OINPEICICHHYIO IOJII0
MIPUMECEH.

Peakuuu pasnoxenus. [IpencraBieHne o CKOpPOCTH XMMHUYECKHX peakuuil. KaTtanmzatops.
®epmenThl. Peakunu coennuenus. Katanutuyeckue U HeKaTaTUTHUYECKUE PEaKuu, 00OpaTUMBbIe U



HeoOpaTuMble peakuuu. Peakiiuy 3amerienus. P akTHBHOCTH METAILIOB, €10 UCTIONIb30BAHUE IS
IIPOrHO3UPOBAHMSI BO3MOXHOCTH MTPOTEKAHMsl PEAKIIMI MEKIY METalJIaMH U KUCJIOTaMHU, PeaKIHii
BBITECHEHMS OJJHMX METAJUIOB U3 PACTBOPOB UX COJIel IpyrnMu MeTauiamu. Peakuuu oOMeHa.
Peakuuu HeliTpanu3auuu. Y cloBUs IPOTEKaHUs peaklMii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMHUYECKUX PEaKLMi Ha IpUMEpE CBOMCTB BObL. Peakius pa3inoKeHus: — JJIEKTPOIIN3
BozAbl. Peakuuu coenuHeHUs — B3aMMOJEICTBHE BOJbl C OKCHIAMH METAJUIOB U HEMETAJLJIOB.
VYcnoBue B3aMMOAEMCTBHSI OKCUIOB METAJUIOB U HEMETAJIOB € BOJOU. [ToHsATHE «TUIPOKCHIBI.
Peakiiuu 3amernieHuss — B3aMMOCHCTBHE BOJBI ¢ MeTaliaMu. Peakuinn oOMeHa — TUIpoiIn3 Be-
LIECTB.

Jemonctpauuu. [Ipumeps! puznyeckux sBICHUI: a) IUIaBIeHUe napaduHa; 0) BO3roHKa ioaa
WK OEH30MHOM KUCIIOTHI; B) PACTBOPEHHME OKPALIEHHBIX Colel; I') Auddy3ust AyIUCTHIX BELIECTB
C TOpsIICH J1aMIOYKKM HakaauBaHMs. [IpuMepsl XMMHUYECKUX SBJIECHUWIl: a) TOpeHUEe Marsus,
dbocdopa; 0) B3aUMOACHCTBHUE COJSHOM KHCIOTHI C MPaMOpPOM WJIM MEJIOM; B) TIOJy4YCHHE
ruspokcuaa meau (11); r) pactBopeHue NOIy4eHHOro THAPOKCHIA B KUCIOTAX; /1) B3aUMOAECHCTBHIE
okcuga meau (II) ¢ cepHOl KMCIOTON MPH HArpeBaHUU; €) pa3lIoKEHUE NepMaHTraHaTa Kalus; )K)
pasiioKeHue MepoKCuaa BOJI0poa ¢ MOMOLIbI0 TMOKCHAa MapraHiia U Karanasbl KapTodess nin
MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIEHHbIX KUCIOT C METAJIJIAMH.

JlabopaTopuble onbIThl. 16. [IpokanuBanue Meau B IJIaMEHU CHOUPTOBKHU. 17. 3amenieHue
Meau B pactBope xjopuaa Meau (1) xenezom.

IIpakTnueckune padorel. 4. AHaK3 NOYBBI U BOJIBI (JIOMaIIHUM 3KcriepuMeHT). 5. [lpusnaku
XUMHYECKUX PEAKIIUH.

IIpenMeTHbIe pe3yabTaThl 00y4YeHUs

OO0yuaromuiicst 10JKEH ymems.

® JCIOJB30BaTh NPU XAPAKTCPUCTHKE BEHICCTB IMOHATHUS: «TUCTHILISAIUN», «ICPErOHKAY,
CKPUCTAUTU3AINSY», «BBIMTAPUBAHUEY, «(DHIBTPOBAHHEY», «BO3TOHKA, WM CYOIMMAITUS,
«OTCTaWBAHHE», «IICHTPUPYTUPOBAHUEY», «XHUMHYCCKAs PEaKIHs», «XUMUYECKOE
YPaBHCHHEY», «PEAKIMH COCIUHCHUSM», «PEAKIHUU PAIOKCHHS», «PEAKIUH OOMCHAY,
«pEaKIUU 3aMCIICHUSN», «PEAKINH HEUTPATH3AIUNY», <(OK30TCPMHUCCKHE PpPEaKIIHI»,
(OHAOTEPMHUECKHUE PEAKIUU», «PEAKIUU TOPEHUSN», «KaTaau3aTopbl», «(pepMeHTH,
«oOpaTUMBbIe pEaKIUuu», «HEOOpaTUMBbIE pPEAKIUN», «KATATUTUYECKUE PEeaKInuy,
«HEKATATUTHYECKHUE PEAKIIUN», «PS AKTUBHOCTU METAIIJIOBY, «THAPOIIH3Y;

® YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3U MEXIy (PU3NYECKUMH CBONHCTBAMU
BEIIIECTB U CIIOCOOOM pa3ielIeHHs cMeceil; OOBSICHITH 3aKOH COXPAHEHHSI MAaCChI BEIIECTB C
TOYKH 3PEHUS AaTOMHO-MOJIEKYJIIPHOTO YUEHUS;

® COCTaBJSITh ypaBHEHUS XUMHUYECKHX pEaKIUii Ha OCHOBE 3aKOHA COXPAHCHHSI MacChl
BEIECTB; OMUCHIBATH PEAKITUU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIA POIHOTO) SI3bIKA
1 S13BIKa XMMHH;

e KIaccH(PHUIMPOBATH XUMUYCCKHE PEAKITUH TI0 YHCITYy U COCTABY MCXO/HBIX BEUIECTB H MPO-
JIYKTOB PEAKIMH, TEIUIOBOMY 3(DQeKTy; HaAmpaBICHUIO TMPOTCKAHUS PEaKIUU; YIaCTHIO
KaTalmn3aropa;

® HCMOJB30BaTh TAOIWIly PACTBOPUMOCTH MJIs OIpPENeTICHHs BO3MOXKHOCTH MPOTEKaHUS
peakiuii oOMeHa; DIEKTPOXUMHYECKHA P HampsDKeHUH (aKTUBHOCTH) METAJIOB st
OTIpe/IeTICHUs BO3MOXXHOCTH TPOTEKAHMSI PEaKIMi MEXIy MeTalaMd U BOJHBIMH
pacTBOpamMu KUCIIOT U COJEH;

e HalOIIOJaTh U OMHCHIBATH MPU3HAKU M YCIOBHUS TEUEHUS XUMUYECKUX PEAKIUH, Nenarh
BBIBOJIBI HA OCHOBAHUH aHAllM3a HAOIIOACHUN 32 SKCTIEPUMEHTOM; MIPOBOJIUTEH PACUETHI 110
XUMHYCCKHM YPaBHCHHUSAM Ha HaXOXXICHHE KOJMYECTBA, MAacChl MM 00BeMa IMPOJYKTa
peaKIyy MO KOJMYECTBY, Macce WM 00BhEMY HMCXOJHOTO BEIIECTBA; C MCIOIh30BAHUEM
TIOHSATHS «II0JIs1», KOT/Ia HCXOJJHOE BEIIECTBO JaHO B BUJIE PAcTBOpA C 3aJaHHON MacCOBOM
JI0JIel PaCTBOPEHHOTO BEIECTBA WIIM COICPIKHUT OIPEIEIICHHYIO JOJIO TPHUMECEH.

MeTanpeaMeTHbIe pe3yabTaThl 00y4eHHsI
OOyuaromuiicst 10JKEeH ymems:



® COCTaBJISATh HA OCHOBE TEKCTa CXEMBI, B TOM 4HcIe ¢ mpuMeHeHueM cpeacts UKT;
CaMOCTOSATEIbHO O(OPMIISATH OTYET, BKIIOYAIONIUN OTTMCAaHUE YKCIIEPUMEHTA, €T0
pe3yIbTaTOB, BHIBOJIOB;

®  HCIIOJIK30BaTh TAKOW BHJI MBICJICHHOTO (HMI€aTbHOTO) MOJICTMPOBAHHMS, KaK 3HAKOBOE
MOJIEIUPOBaHueE (Ha IpUMEpE YpaBHEHUI XUMUYECKUX PeaKuil);

e pa3nuyath 00BEM U COAEpIKaHUE MMOHITUH;
® pa3inyaTh pOJIOBOE U BUJOBOE IIOHATHS;
® OCYIIECTBJISTH POAOBUIOBOE ONpPEIEICHNE TOHATHH.

TEMA 5. PACTBOPEHUE. PACTBOPEI. CBOIICTBA PACTBOPOB
SJIEKTPOJUTOB (20 uacos)

PactBopenue kak pu3nko-xumudeckuii nporecc. [IoHsTHE 0 ruapaTax U KpUCTAUIOTHApPATaX.
PactBopuMocTh. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPHUMOCTH TBEPABIX
BEIIIECTB OT TEMIIEPATypPhl. HACHIIICHHBIC, HEHACBIIICHHBIE U MEPECHIICHHBIE PACTBOPHI. 3HAYCHHUE
PacTBOPOB JIJIsl IPUPOJIBI U CETBLCKOTO XO3SMCTBA.

[TonsiTre 00 ANEKTPOTUTHUECKOM JUCCOIMAIIMU. DIECKTPOJIUTH U HEIJIEKTPOJIUTHI. MexaHu3m
JTUCCOIMAIIMN BJICKTPOJIMTOB C PA3JIMUHBIM XapakTepoM cCBsi3h. CTeneHb 3JEKTPOTUTHYECKOM
nuccoruanuu. CUIIbHBIE U CJIa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUH DIEKTPOJIMTHYECKOW aucconuanuu. MoHHbIE ypaBHEHUS
peakuuii. Peakuuu oOmMeHa, Haymye 10 KOHIIA.

Knaccudukanust HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Jlucconuamus KUCIOT U UX CBOWCTBA B CBETE TCOPUU dJIEK-
TPOJIMTUYECKOU ucconnanni. MoieKylsipHble 1 HOHHBIE YpaBHEHUs peakiuil. Bzaumoneiictue
KHUCJIOT C METAJJIAMH. DJIEKTPOXUMUUECKUN Pl HATPSKEHU MeTauioB. B3aumoaeincTBie KUcioT
C OKCHJIaMU METaJUIOB. B3aumozieicTBUE KUCIOT C OCHOBAaHUSIMHU — pPEAKLMs HEHUTpaau3aluu.
B3aumopeiictBue KuCIOT C coiiiMH. Vcmonb3oBaHuWe TaOMUIBI PacTBOPUMOCTH I Xa-
PaKTEPUCTUKN XUMHYECKHX CBOMCTB KUCIIOT.

OcHoBanusl, ux kjaaccudukanus. Jucconuanus OCHOBaHMM M UX CBOMCTBA B CBETE TEOPUU
BJIEKTPOJIUTAYECKON aucconuanuu. B3anmoneicTBue OCHOBaHUW € cojiaMu. Mcmonb3oBaHue
TaOJIUIBI PACTBOPUMOCTH Il XapaKTEPUCTUKH XUMHUYECKHUX CBOMCTB OCHOBaHWU. B3anmo-
JNIEUCTBUE MISJIOUYEH C OKCHIAMU HEMETAJIIIOB.

Conu, ux AUCCOLMAIMS W CBOWCTBA B CBETE TEOPUU DIICKTPOIUTHUECKOW IMCCOILUAIIHH.
BzaumopeiicTBue coneii ¢ MeTanigamu, 0COOEHHOCTH ITHX peakiuii. B3aummopeiicTBue coneii ¢
consiMu. Vcnonb3oBaHue TaONIUIBI PACTBOPUMOCTHU I XapAaKTEPUCTHKH XUMHUYECKUX CBOMCTB
coJIeil.

O06o00611eHne cBeleHn 00 oKcHIax, UX Kiaaccu(UKaui U CBOUCTBAX.

['eneTnyeckue psapl MeTauia U HeMmetaia. ['eHeTndeckas CBsI3b MEXIYy KilaccaMu Heopra-
HUYECKUX BEIICCTB.

OKHMCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OrnpeziesieHne CTETIEHEW OKUCIICHUS JIJISl 2JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA Pa3HbBIX KJIACCOB.
Peaknun noHHOTO OOMEHAa M OKHCIUTEIHHO-BOCCTAHOBHUTENbHBIE peakuuu. OKUCIUTENh |
BOCCTaHOBHTEJIb, OKMCIICHHE 1 BOCCTAHOBJICHUE.

CocraBrieHUe YpaBHEHHUM OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PpEAKIIM METOJAOM DJIeK-
TPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAJJIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.

JemoHcTpanuu. VcnbiTaHue BEIIECTB M MX PAaCTBOPOB HAa 3JEKTPONPOBOJHOCTH. 3aBUCH-
MOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KHCIIOTBI OT KOHIIEHTpalMH. /[BUJKEHHE OKpallleHHBIX
HMOHOB B AJIGKTPUYECKOM MoJe. B3anmoelicTBre IMHKA C CEPOM, COJITHOM KHCIOTOM, XJIOPUAOM
menu (II). Fopenne maruus. B3anmoseiicTBie XJI0pHON U CEPOBOIOPOTHOM BOJIBI.

JlaGopaTopubie onbIThl. 18. B3ammojeicTBue pacTBOPOB XJIOpWJa HATPUS W HUTpara
cepebpa. 19. [lomyyeHne HEPACTBOPUMOTO TUIPOKCHUIA U B3aUMOJICUCTBHE €ro ¢ Kuciaoramu. 20.
BsauMoelicTBUE KMCIIOT ¢ OCHOBaHUIMU. 2 1. B3anMonelcTeie KUCIOT ¢ OKCHIAMU METAJIIIOB. 22.
BsauMomelicTBUe KHMCIOT ¢ MeTayuiaMu. 23. B3auMoaeiicTBre KUCIOT ¢ coamu. 24. Bzaumonei-



CTBHE IIEJOYEH C KUCIOTaMH. 25. B3amMomelcTBUE IHIEIOUEel ¢ OKCHIAMH HEMETaAJLIOB. 26.
B3aumoneiicteue menouen ¢ consimMu. 27. [lomydeHnne u cBOMCTBa HEPACTBOPUMBIX OCHOBAHMIA.
28. BzanmonencTBre OCHOBHBIX OKCHUIOB ¢ KHcJIOoTaMU. 29. B3auMoaeiicTBE OCHOBHBIX OKCHUIOB C
Bojoii. 30. BzaumoeiicTBre KUCIIOTHBIX OKCHIOB CO mienodamu. 31. B3anmogeiicTBre KUCIOTHBIX
OKCHUIOB ¢ BomoH. 32. BsaumopeiictBue cosieii ¢ kucioramu. 33. BzaumoneiictBue comeil ¢
mienoyamu. 34. B3aumopnelictBue coneil ¢ comsmu. 35. B3aumopeicTBue pacTBOpPOB COJIEH €
MeTaJlJIaMH.

IpakTHyeckne padoThl. 6. Penienne sxcriepuMeHTaIbHBIX 33/1a4.

IIpenmeTHbIe pe3yjbTAThI 00yUeHUs
OOyuaromuiicst TOJKEH yMemy:

UCIIOJIb30BaTh IIPU XapaKTEPUCTUKE MPEBPALLEHUI BEIIECTB IOHATUS: «PaCTBOP»,
«QIEKTPOJIUTUYECKAS JUCCOLMALUA», <OIEKTPOIUTBI», «HEIIEKTPOIUTHI», «CTEIEHb
JMCCOLMALUN», «CHJIBHBIE DJEKTPOJIUTBI», «CHa0ble AIIEKTPOIUTHI», «KATHOHBI»,
«AQHUOHBI», KKUCIIOTBI», KOCHOBAHUSY», «COJIN», KAOHHBIC PEAKIINNY», «HECOICO0pa3yIOIIHe
OKCHJIBI», «COJICO0pa3yIOIINe OKCUIB», «OCHOBHBIE OKCHJIBI», «KHUCIOTHBIE OKCHIBI»,
«CpEHUE COJIM», «KHUCIBIE COJIM», «OCHOBHBIE COJIHM», «TE€HETUYECKHH P,
«OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLHUM», «OKUCIUTEIb», «BOCCTAHOBUTEIbY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

OIMCHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMUYECKUI MpoIiecc;

WJUTFOCTPUPOBATh IPUMEPAMH OCHOBHBIE TIOJIOKEHUSI TEOPUU SJIEKTPOJIUTUUECKOU
JUCCOLMAIIMHU; TEeHETUYECKYI0 B3aMMOCBSI3b MEX]y BEIIeCTBaMHU (IPOCTOE BEIIECTBO —
OKCHUJ] — THAPOKCU]T — COJIb);

XapaKTepu30BaTh 00LIME XMMUUECKHE CBOMCTBA KMCIOTHBIX U OCHOBHBIX OKCHIOB, KUCIIOT,
OCHOBAaHMHN M COJIEd C TMO3HUIUMN TEOPHUH DIICKTPOJUTHUYECKOW AUCCOLUUALMU; CYIIHOCTh
JIEKTPOJUTUYECKON JTUCCOLMALUU BEIIECTB C KOBAJEHTHOM NOJIAPHON M HOHHOM XMMHUYE-
CKOI1 CBSI3b10; CYILIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

MIPUBOJIUTH MPUMEPHI PEAKIUI, TOATBEPKAAIOIIUX XUMUYECKUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KMCJIOT, OCHOBAaHUI M COJIEH; CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEILECTB;

KJaccu(UUUpoBaTh XMMUYECKHE pEeaKIUU [0 «HU3MEHEHHUIO CTeNeHEeW OKHCIeHUs
3JIEMEHTOB, 00pa3yIOIUX PearupyoIie BeleCTBay;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTHUECKON AMCCOLMALIMM KUCIOT, OCHOBAHUMN U COJIEH;
MOJIEKYJISIDHBIE, TIOJHBIE W COKpPALEHHBIE HMOHHBIE YPABHEHUS pEaKUUH C ydacTHEM
ANEKTPOJIUTOB; YpPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMH, HUCIOIb3Ys
METOJlT  DJEKTPOHHOIO OanaHca; YpaBHEHUS  PEaKIuii, COOTBETCTBYIOILIUX
MOCJIE0BATENBHOCTH («IIEMOYKE)») MpEBpAlllEeHUN HEOPTraHWYECKUX BELIECTB Pa3INYHBIX
KJIACCOB;

ONpeAeNATh OKHUCIUTENb M BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAaHOBJIEHHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M: KJIACC BELIECTBA — XHUMHUYECKUE
CBOWCTBa BEIECTBa; HAONIONATh M ONHUCHIBATh PEAKIUH MEXAY DSJIEKTPOJIUTAaMH C
MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WJIM POIAHOTIO0) S3bIKA U A3bIKA XUMUH;

IIPOBOAMTH OIIBITHI, MOATBEPHKAAIOIINE XMMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEUIECTB.

oOpamiarecsi ¢ JaOOpaTOPHBIM O0OPY/ZOBAaHMEM U HarpeBaTebHBIMU MpPUOOpaMu B
COOTBETCTBHH C MPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

Ha0JI0/1aTh 3a CBOMCTBAMHU BEILECTB U SBJICHUSMU, IPOUCXOASIILIUMU C BEIIECTBAMU;
ONUCHIBATh XWMUYECKUH HKCIHEPUMEHT C IOMOIIBI0O €CTECTBEHHOro (PYCCKOro WIH
POJIHOTO) SA3BIKA U S3bIKA XUMHH;

JIeN1aTh BBIBOJIBI 10 pe3yiibTaTaM MPOBEJEHHOIO SKCIIEPUMEHTA.

MertanpeaMeTHble pe3yJabTAThl 00y4eHus!
OOyuaromuiicst T0JKEH ymems.

ACJIaTh IIOMETKH, BBIITUCKHU, HUTUPOBAHUC TCKCTA,



COCTABJISITh JOKJIAT;

COCTaBJISITh HA OCHOBE TEKCTa rpaduKu, B TOM yuciie ¢ mpumenenuemM cpeacts UKT;
BJIAJIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PacCyKJICHUE;

UCIIOJIb30BaTh TAaKOM BHJ MBICIEHHOTO (MICalbHOTO) MOJAENUPOBAHUA, KaK 3HAKOBOE
MOJeJIMpOBaHNEe (HAa MpUMEpPE ypaBHEHHUH peakiuil JUCCOIMAlMU, MOHHBIX YpaBHEHUM
peaxkuui, Moiaypeaxkuil OKUCIECHUS-BOCCTaHOBIICHNU );

pas3nn4aTh KOMIIOHEHTHI JOKa3aTeIbCTBa (TE3UC, APTYMEHTHI U (OPMY JI0KA3aTeNIbCTBA);
OCYIIECTBIIATh IPSIMOE UHAYKTUBHOE JI0Ka3aTEIbCTBO;

OTpeneNaTh, HUCXOAS W3 Y4eOHOH 3amayd, HEOOXOIMMOCTh HEMOCPEIACTBEHHOTO WIIU
OTIOCPEIOBAaHHOT'O HAOIIIOICHUS;

CaMOCTOSITENILHO (POPMUPOBATH IPOrpaMMy IKCIIEPUMEHTA.

JIMYHOCTHBIE Pe3YJbTAThI
OO0yuaromuiics T0KEH:

3HAMb U NOHUMAMb: OCHOBHBIC HICTOPUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMHUH U
OO0IIeCTBa; JTOCTMKCHUS B OOJIACTH XUMHH W KYJIbTYPHBIC Tpaguluu (B YaCTHOCTH,
HAy4YHbBIC TPATUIMH) CBOCH CTpaHbI, OOIIEMUPOBBIC JOCTHXKCHHS B OOJACTH XUMHH;
OCHOBBI 3JI0pOBOTO 00Opa3a >KH3HH; MpaBUjia MOBEACHHUS B YPE3BBIYANHBIX CUTYaIUAX,
CBSI3aHHBIX C BO3JICHCTBUEM Pa3IMYHBIX BEIIECTB; COITMAIBHYIO 3HAYUMOCTh U COJICPIKaHUE
npodeccuii, CBA3aHHBIX ¢ XMMHEH; OCHOBHBIC IpaBa M O0S3aHHOCTH TpaKIaHWHA (B TOM
YHCIIe Y4Yalllerocs), CBS3aHHBIC C JIMYHOCTHBIM, NPOQECCHOHATBHBIM U >KU3HCHHBIM
CaMOOTIPE/ICIICHUEM;

UCNBIMBIBAMb: TYBCTBO TOPJOCTU 33 POCCHICKYI0 XHMHUYECKYIO HAyKy U yBOKEHHUE K
UCTOPHHU €€ Pa3BUTHS; YBKCHUE U NPUHATHE OCTHIKCHUH XMMHUHU B MHUDE; YBOXKECHUE K
OKpYyKaronmM (y4amumcsi, YIUTeIsIM, POIUTEISIM U JIp.) — YMETh CIIYIIaTh U CIBIIIATh
napTHepa, IPU3HABaTh MPABO KAXKJIOTO HA COOCTBEHHOC MHCHUE U NMPUHUMATh PEIICHUS C
Y4ETOM TIO3MIIMHA BCEX YYACTHHUKOB; CAMOYBOKEHHE M SMOIMOHAJIBHO-TIOJIOKHUTEIBHOEC
OTHOIIICHHE K ceOe;

npusHaeéamyv: 1EHHOCTh 3JI0pOBbA (CBOEro W JPYrux Irojei); HeoOXOIuMOCTh
CaMOBBIPKEHUS, CAMOPEATTU3AINH, COIUATHLHOTO MTPU3HAHMS;

0Cco3HA6ams. TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSATEIBHBIM ITOCTYIIKAM U
NCHUCTBUSM, TIPUHSATHIO OTBETCTBEHHOCTH 3a WX pE3YJIbTaThl, TOTOBHOCTH (WU
HETOTOBHOCTB) OTKPBITO BBIPAXKaTh M OTCTAUBAThH CBOIO MO3UIUIO U KPUTUIHO OTHOCHUTHCS
K CBOUM TIOCTYIIKaM;

nposieNsims. TOOPOKETATEIILHOCTD, JOBEPUE U BHUMATEIIHLHOCTD K JIFOJISIM, TOTOBHOCTB K CO-
TPYIHUYECTBY U JIpYyk)0€, OKazaHUIO MOMOIIY HYKJAIOIINMCS B HE; yCTONYMBHIN MTO3HABA-
TeJIbHBIA MHTEpPEC, WHUIMATHBY M IIOOO3HATENLHOCTh B W3YYEHHWU MHpaA BEIIECTB U
peaKiuii; 1eIeyCTpeMIEHHOCTh U HACTOMYMBOCTh B JIOCTHIKEHUU I[€Jei, TOTOBHOCTh K
MPEOJIONICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXXHOCTH TO3HAHUS TMPHUPOIBI,
HEOOXOJIMMOCTH Pa3yMHOTO HCIONIb30BaHUS JOCTH)KEHUH HAayKH M TEXHOJIOTUH IS
pa3BUTHS OOIIECTBA;

YMemb. YCTAaHABJIMBATh CBS3b MEXIY ICNIbI0O M3yUEHUS] XUMHH U TEM, JUIS Yero OHa OCy-
IIECTBIIICTCS (MOTHBAMHU); BBITIOJNHATH MPOTHOCTHYECKYIO CAMOOIICHKY, PETYIUPYIONTYIO
aAKTUBHOCTH JIMYHOCTH Ha 3TAle e¢ BKIIOUCHUS B HOBBIA BUJI JICATECILHOCTH, CBSI3AHHBIN C
HAYaJIOM U3YYCHHSI HOBOTO YYEOHOTO MpeMeTa — XHUMHUH; BBITOJHATH KOPPUTHPYIONIYIO
CaMOOIICHKY, 3aKTFOYAOIIYIOCS B KOHTPOJIC 3a MPOIECCOM HU3YYCHHUS XUMHUHU M BHECCHHH
HEOOXOJIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX I3TalaM M crioco0aM W3yYeHHUs Kypca
XUMHH; CTPOUTH JKU3HEHHBIE M TPO(ECCHOHANBHBIC IUTAHBI C YYETOM KOHKPETHBIX
COLIMATIBHO - HMCTOPUYECKUX, MOIUTUYECKHMX U SKOHOMHYECKHX YCJIOBHIA; OCO3HABATh
COOCTBEHHBIC IIEHHOCTH M HUX COOTBETCTBHE MPUHUMAEMBIM B XU3HU PEUICHHUSIM; BECTH
JUAJIOT HAa OCHOBE PAaBHONPABHBIX OTHOLICHWH W B3aMMHOTO YBAXKEHUS; BBIICTATH
HPABCTBEHHBIH ACHEKT MOBEACHHS M COOTHOCUTH MOCTYNKH (CBOM W APYTUX IOJEH) U
COOBITUS C TPHUHATBIMA OSTHYECKUMH HOPMaMH;, B TIpeleiax CBOMX BO3MOXKHOCTEH
MPOTHUBOACHCTBOBATh JCUCTBHSIM W BIUSHHUSAM, TPEJACTABISIONIAM Yyrpo3y KHU3HHU,
3I0POBBIO U OE30MACHOCTH JIMYHOCTH M OOIIIECTRA.



COJAEPKAHUE IMPOI'PAMMBI
9 kaacc (2 4 B HEIENIO0, BCero 68 1)

Tema 1. BBEAEHHUE. OBIIAS XAPAKTEPUCTUKA XUMHWYECKHUX 9JIEMEHTOB
N XUMHNYECKHUX PEAKIIUU. IEPUOJNYECKHUU 3AKOH U IIEPUOJIUYECKASA
CUCTEMA XUMHUYECKHUX JIEMEHTOB /I.U. MEHJIEJIEEBA (5 uacoB)

XapakTepucTuKa 3JIEMEHTa IO ero moyioxkeHuto B lleprognyeckoit cucteMe XUMHUYECKUX
sanemenToB [I. . MenzaeneeBa. CBOICTBAa OKCHIOB, KMUCIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
AIEKTPOJIUTUYECKON AUCCOLUALIMU U OKUCIICHUSI-BOCCTAHOBIICHUS.

[TonsiTHe O TEPEXOAHBIX deMeHTax. AMPOTepHOCTh. ['eHeTUYECKUH Psii IEPEXOqHOTO dJie-
MEHTA.

[lepuoanueckuii 3axkoH u Ilepuoanueckas cucreMa xumuueckux emeHtoB 1. M. Menpene-
eBa. XMMUYeCKasl OpraHu3alus )KUBOW U HEXUBOU NPUPOIbl. XUMHYECKUI COCTAB s1/1pa, MAaHTHH U
36MHOM KOpbl. XMMHUYECKHE AJIEMEHTBI B KIIETKaX JKMBBIX OPraHU3MOB. Makpo - U MHKpoO3Je-
MEHTHI.

O06o01ieHne cBeieHN 0 XUMUYecKNX peakiusax. Knaccubukanus XuMUYeCKUX peakiuil mo
Pa3IMYHBIM PU3HAKAM: «YUCIIO U COCTAB PEArUPYIOIINX U 00pa3yIOIIUXCS BEIIECTBY, «TEILTIOBOM
¢ dekTy», «HAPABICHUEY, KA3MEHEHUE CTCTICHEH OKHUCIICHHS 3JIEMEHTOB, 00pa3yIONINX pearupy-
IOIIUE BEIECTBaY, «(a3ay, «MCIOIb30BAHUE KATAIN3aTOPAY.

[ToHsiTHE O CKOPOCTH XUMUYECKON peakiuu. PaKkTopbl, BIUSIONINE Ha CKOPOCTh XUMHUUYECKUX
peakuuii. Katanmmzaropsl u katanu3. MTHTHOUTOpPBI. AHTHOKCHIAHTHI.

Nemoncrpanun. Pazmmunabie gopmbr Tabmumner J[. M. Menugeneea. Mojgenu atomMoB
aneMeHToB 1 —3-ro mepuojoB. Mojenb CTpOGHHsS 3eMHOro miapa (MOMepedyHbId paspes).
3aBUCUMOCTbh CKOPOCTH XMMHYECKOUN peaklMK OT PUPOJIbl pEarupyrolnX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XHWMMUYECKOW pEeaKIUu OT KOHIEHTPAlUM PpPEarupyrolliux BeLECTB. 3aBUCUMOCThb
CKOPOCTH XUMHYECKOM pPEAaKUMU OT IUIOIIAJA CONPUKOCHOBEHHUS! PEArupyrollnX BeELIECTB
(«kUmAmmMi  cnoit»). 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM peakiuu OT TeMIepaTypbl
pearupyromux BemecTB. | OMOTeHHbI U TeTeporeHHbI Karanusbl. DepMeHTaTUBHBIA KaTallus.
Wurubuposanue.

JladopaTtopHnblie onbIThl. 1. [lonydyenne ruapokcuia MUHKA U UCCIEIOBAHUE €0 CBOMCTB. 2.
MopenupoBanue noctpoenus llepuoauyeckoi cucreMbl XUMUYECKUX 3i1eMeHToB [[. . Menne-
neesa. 3. 3aMelnieHue xene3oM Meau B pactBope cyibdara menu (I1). 4. 3aBUcUMOCTb CKOpPOCTH
XUMHUYECKON PEaKIMK OT MPUPOJIBI PEAarupyroIINX BEIIECTB HA MTPUMEPE B3aUMOICUCTBUS KUCIOT
¢ MeTajuIaMu. 5. 3aBUCUMOCTh CKOPOCTH XUMUUYECKOW PEaKIIMU OT KOHIICHTPAIUU Pearupyrommnx
BEILECTB HA MPUMEPE B3aUMOICUCTBUS LIMHKA C COJITHOM KHCIIOTOM pa3IMYHON KOHUEHTpauu. 6.
3aBUCUMOCTh CKOPOCTH XMMHYECKON peakIMu OT IUIOMAAN CONPUKOCHOBEHUS PEArupyrOIIMX
BeLIECTB. 7. MOAEIUPOBAHUE «KUIISAIIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XUMHUUECKOU PeaKIuu
OT TEMIIEpaTyphbl pearupyrolux BelIecTB Ha MpuMmepe B3aumozeictBus okcuna meau () c
pPacTBOPOM CEPHOW KHMCIOTHI PAa3IMYHOM Temmneparypsl. 9. PasznoxeHue nepokcujia BOAOPOJA C
nomoriplo okcuaa mapranna (IV) um karamasel. 10. OOHapyxkeHHe KaTala3bl B HEKOTOPBIX
NUIIEeBbIX npoaykTax. 11. MHrubupoBanue B3auMoieCTBUS KUCIOT C METAJUIAMU YPOTPOITHHOM.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

OO0yuaromuiics 10JIKeH yMems:

® HCHOJIB30BATh MPU XAPAKTEPUCTUKE MPEBPAIIEHUN BEIIECTB MOHATUSA: «XUMUYECKasl peaK-
U, «PEAKIIUU COCIUHCHHS», «PEAKIIUU PA3JIOKCHUS», «PEAKIMU OOMEHa», «PeaKIuu
3aMCIICHUY, «peaAKINHN HEUTpATU3aLAN», «@K30TEepPMHUYECKHE peaKuumny,
(OHJOTEPMHUYECKHE pEaKIHu», «OOpaTUMBbIC pEaKIHU», «HEOOpaTUMbIC pEaKIUny,
«OKHUCIIUTEIIbHO- BOCCTAHOBUTEIILHBIE PEAKLIMMY, «TOMOI€HHBIE PEAKLIUHNY, «T€TEPOTrCHHbIC
peakuun», «KaTaJIUTHUYECKUE pPEaKLUN», «HEKATAIUTUYECKUE PpEaKUUU», «TEILUIOBOU
3 (HEeKT XUMHUIECKON PEeaKINI», «CKOPOCTh XUMHUYECKON PEaKIIUny, «KaTaIu3aTop»;

® XapaKTepH30BaTh XUMUYECKHE IEMEHTHI 1-3-TO epUoA0B MO UX MOoJ0XKeHuIo B [lepuoau-
YECKOM crucTemMe XuMudeckux anemeHToB .M. MenneneeBa: XMMUYECKUI 3HAK, ITOPSIKO-
BBIII HOMEp, NTEPUO/I, TPYIIIA, OArPYIIA, OTHOCUTENbHAS aTOMHAs Macca, CTPOEHHUE aToMa



(3apsiz siapa, YMco IPOTOHOB U HEMTPOHOB B Ape, 00I1Iee YUCIIO 3JIEKTPOHOB, pacipeee-
HUE 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, OopMyJia, Ha3BaHUE U THUI
BBICIIIETO OKCH/IA U TUAPOKCHUIA, JICTY4Eero BOJOPOAHOTO COSANHECHNUS (111 HEMETAIJIOB));
XapaKTepu30BaTh OOIINE XMMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCHJIOB;
MPUBOJUTH MPUMEPHI PEAKIHA, MOATBEPKIAOINUX XUMHUECKUE CBOWCTBA aM(OTEPHBIX
OKCHJIOB ¥ TUJIPOKCHUJIOB;

® J[aBaTh XapaKTEPUCTUKY XUMUUYECKUX PEAKIIMI MO YUCIY U COCTaBY MCXOJHBIX BEILECTB U
MPOAYKTOB peakiuu; TerioBoMy d((eKTy; HampaBlIeHUIO TMPOTCKAHHS PEAKIHH,
U3MEHEHHIO CTENEHEH OKUCIEHMSI D3JEMEHTOB; arperaTHoOMy COCTOSHUIO HCXOIHBIX
BELIECTB; Y4aCTHUIO KaTaJln3aTopa;

e OOBSICHATH U IPUBOJIUTH IPUMEPHI BIHUSHUS HEKOTOPBIX (PaKTOPOB (IIPUPO/Ia pearupyromux
BEIIECTB, KOHIIGHTpAIlMs BEIIECTB, JaBJICHHUE, TEMIEpaTypa, KaTaau3aTop, MOBEPXHOCTh
CONPUKOCHOBEHHUSI PEarupyrolux BEeIeCTB) Ha CKOPOCTh XUMUUYECKUX PEaKLInii;

e HalbmOgaTh M ONKCHIBATH YPAaBHEHUS pEaKUUd MeXAy BelleCTBaMH C IMOMOUIbIO
€CTECTBEHHOT'0 (PYCCKOTO UJTH POJIHOTO) SI3bIKa U A3bIKa XUMUMU;

® TPOBOJAUTH OIBITHI, MOATBEPXKIAIOLINE XUMHYECKHE CBOICTBa aM(pOTEPHBIX OKCHUIIOB U
THJIPOKCHUJIOB; 3aBHCHMOCTh CKOPOCTH XHMHYECKOH pEaKIuy OT PA3IHYHBIX (PaKTOPOB
(mpupoja pearupyrolux BEIIECTB, KOHIEHTpAlus BEIIECTB, AABJIEHUE, TEMIlepaTypa,
KaTaJau3aTop, IOBEPXHOCTh COIPUKOCHOBEHUS PEarupyroInX BELIECTB).

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHsI
Oo0yuaroiuiicsi 10J15KeH ymems:

® OIpCACIATH UECJIb y‘IG6HOfI ACATCIIBHOCTH C TIOMOIIBIO YUUTCIIA U CaMOCTOATCIIbHO, HCKATh
CpeZCTBa €€ OCYIIECTBICHHS, paboTasl MO IUIaHy, CBEPATHh CBOM JICUCTBUS C IENBI0 U IIPU
HGO6XO[[I/IMOCTI/I I/ICHpaBJUITI) OHH/I6KI/I C IIOMOIIIBIO y‘II/ITCJIﬂ H CaMOCTOSATCIIBHO,
COCTaBJIATh aHHOTAIIUIO TCKCTA,
co3gaBarb MOJICIIN C BBIACJICHUCM CYHICCTBCHHBIX XAaPaKTCPHUCTHUK O6’I)CKTa nu
MPEJICTABJICHHEM WX B IPOCTPAHCTBCHHO-TPAQUUCCKOW WM 3HAKOBO-CHMBOJIMYCCKON
opme;
ONpeACIIAThL BUJBL KJIaCCI/ICI)I/IKaLII/II/I (CCTCCTBGHHYIO )51 I/ICKy'CCTBeHHy}O);
OCYHICCTBJIATDH NMPAMOC NJCAYKTUBHOC JOKA3aTCIbCTBO.

TEMA 2. METAJLJIBI (17 yacoB)

[Tonoxenne metaios B [Iepnoandeckoii cucreMe xumudeckux anemeHToB J1. . Menneneesa.
Mertannuueckasi KpuUCTajUIMYecKash pelleTka W MeTalyIMdeckas XuMudeckas cBsizb. OOmiue
¢usnueckue cpoiicTBa MeTayuioB. CIulaBbl, UX CBOMCTBA M 3HaY€HHE. XMMHUYECKHE CBOMCTBA Me-
TaJJIOB KaK BOCCTAHOBMTEJEH, @ TaKK€ B CBETE MX IIOJIOKEHUS B JJIEKTPOXMMHUYECKOM PSAY
HanpsbkeHuit MetayuioB. Koppo3ust MeTamuioB u crocoOsl 60psObI ¢ Heil. Mertamisl B mpupo/e.
OOu11e crnocoObl UX MOTYYEHHUS.

OO0masi XapakTepucTHKA MIEJOYHBIX MeTa10B. MeTtaisl B mpupojie. O0mmue crnocoObl UX
nosnydyeHus. CtpoeHue atoMmoB. lllemouHble MeTamnel — MNpPOCTHIE BellecTBA. BakHeline
COEIMHEHUS IIETOYHbIX METAJUIOB — OKCHJIbI, THIPOKCUIBI U COJIH (XJIOPHU/IbI, KApOOHATHI, CYIIb-
(aThl, HUTPATHI), X CBOICTBA U IPUMEHEHNE B HApOAHOM Xo3siiicTBe. Kanuitnbpie ynoOpeHus.

OO0wmasi xapakTepuCcTHKA 3JIeMeHTOB ri1aBHoi noarpynnsl II rpynnel. CtpoeHne aToOMOB.
[Ileno4HO3eMENBHBIE METAUIBl — IPOCThIE BEIIECTBA. BakHeHIMEe COECOUHEHMS INEI0YHO-
3eMEeJIbHBIX METAJIJIOB — OKCH/IbI, TUAPOKCUIBI U CONU (XJIOpUIbI, KApOOHATHI, HUTPATHI, Cyb(da-
ThI, (pocdaTel), X CBOICTBA U MPUMEHEHNE B HAPOJHOM XO3HCTBE.

Amomunuii. CtpoeHue atoma, puU3MUEecKre U XMMUYECKHE CBOMCTBA NMPOCTOTO BELIECTBA.
CoenuHeHHs aTIOMHHUS — OKCHJ M THAPOKCHUJ, UX aM(OTepHbI xapakrep. Baxueiimme conun
amomuHus. [I[puMeHeHne antoMUHUA U €T0 COEIUHEHUM.

XKenezo. Ctpoenue atoma, pusnuecKkue U XMMUYECKHE CBOWCTBA MPOCTOro BemiecTBa. ['eHe-
TUYECKHUE PSI/IbI Fe’* u F*+. Baxueiimue com skee3a. 3HAUCHHE JKENe3a U ero COeMMHEHMIT s
IIPUPOJIBI U HAPOJHOTO XO3siCTBaA.



JemoncTpanun. OOpa3ibl MIEIOYHBIX U HIETIOYHO3EMENbHBIX MeTauioB. OOpa3ibl CIIIaBOB.
B3anmoneiicTBue HaTpus, JIUTUS U KaJIbLUSA ¢ BOAOW. B3anmopaeicTBre HATpUsi U MarHus ¢ KUC-
JgopoaoM. BzaumopeiictBue MeTauioB ¢ Hemetaiamu. [lomydenne ruapokcuaos xkenesa (1) u
(111).

JlabopaTopHsblie onbIThl. 12. B3anumozeiicTBie pacTBOPOB KUCIIOT U COJel ¢ MeTaamu. 13.
O3zHakoMieHHe ¢ pynaMu xkenes3a. 14. OxpalmBaHue IIaMEHH COJISIMU ILIENOYHbIX METAJUIOB. 15.
B3aumoneiictBue kanpius ¢ Bogoil. 16. Ilomyuenue runpokcuna Kajiblivsg U UCCIEAOBAHUE €TI0
cBoicTB. 17. IlonydyeHue ruapokcuja aJlOMUHHUS W HCCIEJOBaHUE ero CBOMCTB. 18. Bzaumo-
JercTBue kese3a ¢ coysHou kucinoroit. 19. Ionyuenue ruapokcunos xenesa (1) u (1) u uzy-
YEHUE UX CBOMCTB.

IIpakTnyeckne padorsl. 1. PemieHne 3KCIEpUMEHTANBHBIX 3a/lad Ha PAclIO3HABAHUE U T10-
Jy4EHHUE COCAVMHEHUN METaJIOB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHHsI
OO0yuaromuiics 10KEH ymems.

*  HCIIOJIb30BAaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COCIUHEHMU MOHATHS: «METaJLIb», «Psij
AKTUBHOCTH METAJIJIOBY, «IIEJIOUYHBIE METAILIBDY, «IIEI0YHO3EMENbHbIE METAIIbI, UCIIOJIb30-
BaTh UX IIPU XapaKTEPUCTUKE METAIJIOB,;

* JlaBaTh XapaKTEPUCTHKY XMUMHUYECKHUX DJIEMEHTOB-METAJUIOB (ILEJIOYHBIX METaJIOB, MarHus,
KaJlblusl, aIFOMUHUSA, JKeJie3a) M0 MX MoJoKeHuto B llepuonnueckoil cucteMe XUMHUUYECKUX
sanemenToB [[. M. MenneneeBa (XMMHUECKUN 3HAK, MOPSIAKOBBIA HOMEp, MEPHOJ, TpyMIa,
MOATPYIINa, OTHOCUTEIbHASI ATOMHAs Macca, CTPOCHHE aToMa (3apsi sapa, YUCI0 MPOTOHOB U
HEUTPOHOB B si/ipe, O0IIee YUCIIO IIEKTPOHOB, PaCHpeIeICHUE JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (DOpMyITa, Ha3BaHHUE W THII BBICIIETO OKCHIA M THIPOKCH-
na);

* Ha3bIBaTh COCIMHEHUS METAJIOB U COCTABISAThH X (DOPMYJIBI 0 HA3BAHHUIO;

*  XapaKTEepU30BaTh CTPOCHHUE, 00mue (pU3NIecKre M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB-
METAJLJIOB;

*  OOBACHATH 3aBUCUMOCTH CBOWMCTB (MJIM MPEACKA3bIBATh CBOWCTBA) XUMHUYCCKUX SJICMECHTOB-
METaJUIOB (paguyc, METALTUYECKUE CBOMCTBA JIEMEHTOB, OKUCIIMUTEIILHO-BOCCTAHOBUTEIbHBIE
CBOMCTBa JJIEMEHTOB) W 0OOpa3yeMbIX HMH COCAMHEHHH (KHUCIOTHO-OCHOBHBIE CBOMCTBA
BBICIIIUX OKCHJIOB M THJPOKCHJIOB, OKHCIHUTEIHHO-BOCCTAHOBUTEILHBIE CBOWCTBA) OT MOJIO-
»eHus B [lepuoanueckoit cucreme xumuyeckux 3memeHToB 1. 1. Menneneena;

* OINHUCHIBaTh OOIME XMMHYECKHE CBOMCTBA METAIJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) SI3BIKA U SI3bIKA XUMHUH,

*  COCTaBJISITh MOJIEKYJSIDHBIE YPaBHEHHUS PEaKIMil, XapaKTepU3YIOIIUX XUMHUUYECKHE CBOMCTBA
METaJUIOB U MX COEAMHEHUH, a TakKe JJIEKTPOHHBIE YPaBHEHHUs MPOLIECCOB OKHUCIEHUS-
BOCCTAHOBJIEHUSI; YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOIMALIMM; MOJICKYJISIPHBIEC, MOJHBIE U
COKpAIllCHHbIE HOHHBIE YPABHEHUS PEAKIIUN C YHACTHEM DJIEKTPOJIUTOB;

* YCTaHaBIIMBAaTh NMPUYMHHO-CJICICTBEHHBIE CBSI3M MEXK]y CTPOEHHEM aToMa, XMMHUYECKOMN CBs-
310, THIIOM KPUCTAJUIMUYECKOW PEIIETKH METAJIOB M MX COCIMHEHHUM, UX oO0mumMu (puznde-
CKHMH ¥ XUMUYECKHUMH CBOMCTBAMU;

* OIHCHIBATh XMMHYECKHE CBOMCTBA WHIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIIJIOB, a TAaKkKe
ATIOMHUHHUS U JKeJie3a U UX COCTMHEHUH C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
SI3bIKA U S13bIKa XUMHH;

*  BBINOJHATH, HAOMIOATh M OMUCHIBATH XUMHYECKHHA SKCIEPUMEHT IO PacHO3HaBaHUIO Bax-
HEUIINX KaTUOHOB METAJIOB, THIPOKCU/I-UOHOB;

*  BKCHEPUMEHTAIBHO MCCIEA0BAaTh CBOMCTBA METAJIJIOB M UX COCUHEHUMN, PeIIaTh SKCIIEPUMEH -
TaJbHBIE 3a7a4u 10 TeMe «MeTamiby;

* OMHUCHIBATh XUMHUYECKUN IKCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO)
SI3bIKA U SI3bIKA XUMHH;

*  TIPOBOJIUTH PACUETHI IO XUMHUUECKUM (HOpMYJIaM U YPAaBHEHHUSIM PEaKIIUA, TPOTEKAIOUTUX C
Y4aCTHEM METAJUIOB U UX COCUHEHU;

» oOpamaThcs ¢ J1abopaToOpHBIM 00OPYAOBAHUEM M HArpeBaTEIbLHBIMU TPUOOPAMHU B COOTBET-
CTBUHU C NPaBUJIAMU TEXHUKH 0€30MacHOCTH;



* HaOMIOAaTh 32 CBOMCTBAMH METAJIJIOB M X COSAMHEHUN U SIBJICHUSMHU, TTPOUCXOSAIIIMU C
HHUMU;

*  OMHUCHIBATh XMMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO U POJTHOTO)
SI3pIKA U SI3bIKA XUMHH;

* JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIECHHOIO SKCIIEPUMEHTA.

MeTal’lpeL[MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

OOyuaromuiicst TOJKEH yMemyp:

* paboTaTh MO COCTABICHHOMY IUIAHY, UCIOJIb3Yys HAPSAY C OCHOBHBIMU U JIONIOJTHUTEIIbHbBIC
cpencTBa (CIpaBOYHYIO JIMTEPATYPY, CIOkKHBIE pUOopsl, cpeactsa UKT);

*  C IIOMOIIBIO YUUTENSI OTOMPATH JJIsl pelIeHUs YIeOHBIX 3a]1a4 HE0OXOIUMBIE CIIOBAPH, JH-
LMKJIONEANH, CIIPABOYHUKH, AIEKTPOHHBIE TUCKU;

*  COIIOCTaBIISATh U OTOMPATh HHPOPMAITHIO, TIOTYUYSHHYIO U3 PA3IUYHBIX HCTOYHUKOB (CIIOBApPH,
SHIUKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU, CeTh IHTEepHET);

* TMPEeACTaBIATh HH(OPMALIMIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C
npumeHenuem cpencts UKT;

*  0(opMIIATH CBOM MBICIIU B YCTHOM M MUCbMEHHOM PeUr C y4ETOM CBOMX YUEOHBIX U KU3-
HEHHBIX PEYEBbIX CUTyalluii, B TOM uucie ¢ npumeHenueM cpencts UKT;

*  COCTaBJISITh PELICH3UIO HA TEKCT;

*  OCYLIECTBIATH JOKA3aTeJIbCTBO OT IIPOTUBHOIO;

*  OIpEenessaTh, UCXO0JIs U3 yUeOHOM 3aaul, HE0OXOJUMOCTh UCII0JIb30BaHuUs HAOII0IEHUS TN
3KCIIEPUMEHTA.

TEMA 3. HEMETAJLJIbI (26 4acoB)

OO0mas xapakTepucTUKa HEMETAJJIOB: NosoxkeHue B Ilepuoanueckoil cucremMe XMMHUYECKUX
anemenToB J[. M. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3JEKTPOOTpULATENIbHOCTH (D0)
KaKk Mepa «HeMeTanmmyHocTuy, pan D0. Kpucramiueckoe CTpoeHHE HEMETAIIIOB — IPOCTHIX
BemecTB. Asutorponusi. Ou3ndeckue CBOMCTBA HEMETAIOB. OTHOCHUTEIBHOCTh MOHATHM «Me-
TauD» U «HEMETAILD.

Bonopoa. Ilonoxenue Bonopona B Ilepuoguyeckoi cucreMe xuMuueckux siaemeHtos . M.
Menpeneesa. CtpoeHue aroma U MOJIEKYJbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOJA, ET0
IIOJIyYE€HUE U IPUMEHEHHE.

Bopna. Ctpoenue monekyinbsl. Bogopognas xumuudeckas cBs3b. @U3nueckre CBOMCTBA BOJBI.
AHoManuu cBOUCTB BoAbl. ['MapodmibHbie M ruipodoOHbIe BelecTBa. XUMHUYECKHE CBOMCTBA
Bozabl. KpyroBopot Boasl B pupone. BonoouncTtka. Aspaius Boasl. beitoBbie GpuibTpsl. Mune-
pasibHbIe BOJBL. JIMCTUIUIMPOBaHHAS BOJA, €€ MOJIyYeHHE U TPUMEHEHHUE.

OO0mas xapakrepucTHKa rajgoreHoB. CtpoeHue atoMoB. [IpocTeie BeliecTBa U OCHOBHBIE
COEIMHEHMS TaJoreHoB, Ux cBoiictBa. KpaTkue cBepenus o xsope, Opome, ¢prope u ione. Ilpu-
MEHEHHE TaJIOT€HOB U UX COCAMHEHUI B HAPOJIHOM XO3SMCTBE.

Cepa. CtpoeHue aToma, aJlJIOTPOIUS, CBOMCTBA U MPUMEHEHUE poMOuyeckoil cepbl. OKCUIbI
cepol (IV) u (VI), ux momydenue, cBoiicTBa u npumeHeHune. CepHas KUCIOTa U €€ COJIU, UX
IIPUMEHEHNE B HAPOJAHOM X03s1iicTBe. [IpON3BOACTBO CEPHOMN KHUCTIOTHI.

A3zor. CTpoeHHe aToMa M MOJEKYJbl, CBOMCTBA IPOCTOrO BELIECTBA. AMMHAK, CTPOEHHE,
CBOMCTBA, IOJTy4eHUE U NpUuMeHeHne. Coau aMMOHMS, UX CBOMCTBA U IpuMeHeHue. OKCHUIbI a30Ta
( 1) u (IV). A3orHast kuciora, ee CBOWCTBAa M MpUMeHeHUe. HUTpaTsl 1 HUTPUTHI, pobiieMa ux
COJIepKaHUS B CEIILCKOXO035IICTBEHHON MPOAYKIIMU. A30THBIE YJ0OpEHUsI.

®ocdop. CtpoeHne aToMa, aJJIOTPOINHUs, CBOICTBa Oenoro m kpacHoro ¢ocdopa, UX mpu-
MeHeHue. OcHOBHBIE coequHeHus: okcull gocdopa (V) u oprodochopnas kuciora, Gocdatsl.
dochopHbie yaoOpeHus.

VYraepoa. CtpoeHue aroma, aIOTpONUsA, CBOMCTBa Momaudukanmii, mpumeHeHue. OKCHIBI
yrinepona (II) m (IV), ux cBoiictBa u mpumeHeHue. KapOoHaThl: KalbIUT, COJA, MOTAIl, WX
3HAYEHHUE B MPUPOJIE U KUZHU YEJIOBEKa.



Kpemunii. CTpoeHue atoma, KpUCTANIMYECKUN KPEMHUI, €r0 CBOMCTBA U TpUMeHeHne. OKcu
kpemuus (1V), ero npupomaHbie pasHOBUAHOCTUH. CHUIMKATH. 3HAYCHUE COCTUHEHUN KPEMHUS B
YKUBOM M HEXUBOU npupoze. [loHsaTHe 0 CUIIMKAaTHON MPOMBIIUIEHHOCTH.

JemoncTpanun. O6pa3ibl raloreHoB — IMPOCTHIX BellecTB. B3aumonelicTBrue rajioreHoB c
HaTpHUEM, C AIFOMHHHEM. BBITECHEHHE XJIOpOM Opoma W Hozia U3 pacTBOPOB MX colied. Bzau-
MOJIEHCTBUE CEpbl C METajllaMu, BOJOPOAOM M KHUCIOPOAOM. B3ammoneicTBue KOHIEHT-
PUPOBAHHOM a30THOW KUCIOTHI C Mebt0. [loromenue yraeM pacTBOPEHHbIX BEMIECTB WM T'a30B.
BoccranoBnenne mean u3 ee okcuaa yriieM. OOpasnbl NPUPOTHBIX COCTUHEHUN XJIOpa, CEphI,
docdopa, yrmepoma, kpemuus. OOpasibl BaKHEHIIMX I HAPOIHOTO XO3sCTBa Cylb(aTos,
HUTPATOB, KapOOHATOB, PochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, IEMEHTA.

JlabGoparopubie onbiThl. 20. [Tonydyenue u pacnoznaBanue Bojopoja. 21. MccnenoBanue mo-
BEPXHOCTHOT'O HATsHKEHUS BOAbI. 22. PacTBopeHre nepMaHranara Kajaus Wid MeIHOTO Kyropoca B
Boje. 23. I'maparanms o6e3BokeHHoro cynbdarta meau (II). 24. M3roTtoBiaeHue rMurcoBoro oTe-
gaTka. 25. O3HaKOMJICHHE C KOJUIEKIIMEH OBITOBBIX (UIBTPOB. 26. O3HAKOMJICHHE C COCTaBOM
MHUHEpabHOM BOJbl. 27. KauecTBeHHas peakius Ha rajoreHui-vuoHsl. 28. [lonydyenue u pacno-
3HaBaHue kuciopoa. 29. ['openue cepsl Ha Bo3ayxe u B kuciopose. 30. CroiicTBa pazdaBiaeHHOM
cepHoii kucioTel. 31. M3ydenne cBoiictB ammuaka. 32. Pacnmo3naBanue coneil ammonwus. 33.
CaoiicTBa pa30aBieHHON a30THOW KUCIOTHI. 34. B3aumozeiicTBre KOHLEHTPUPOBAHHON a30THOM
KHCIIOTHI ¢ Menbto. 35. ['openue docdopa Ha Bo3ayxe u B kuciopone. 36. PacnosnaBanue oc-
¢datoB. 37. T'openne yris B kucinopone. 38. IlomyueHune yronpHON KHCIOTBI M H3Yy4EHHUE €€
croiictB. 39. [lepexon kapOoHaTOB 6 ruApokapboHartsl. 40. Pa3noxenue rugpokapOoHaTa HATPHSL.
41. IlomyyeHue KpeMHEBON KUCIOThI U U3YYEHUE €€ CBOWCTB.

IIpakTnyeckue padorhl. 2. Pemenue sxcnepuMeHTanbHbIX 3a11a4 1o Teme «lloarpymma rano-
reHoBy. 3. Pemienue sxcrepruMenTanbHbIX 3a1a4 o TeMe «[loarpynna kucinoponay. 4. [lonyuenue,
coOupaHHe U Paclio3HaBaHUE Ta30B.

IIpeameTHBbIe pe3yabTaThl 00y4eHUs

OOyuaromuiics JOKEH yMems:

® JCIOJb30BaTh IPU XaPAaKTEPUCTUKE METAIIIOB U UX COCUHEHUN MOHATHS: «HEMETAIIIBIY,
«TaJIOTeHbI», «AJUIOTPOITHBIE BUIOM3MEHEHUS, «<OKECTKOCTD BOJBI», «BPEMEHHAs
KECTKOCTb BOJBI», «IIOCTOSIHHAS )KECTKOCTh BOJIBI», «O0Iast )KECTKOCTh BOJIbI;

® J1aBaTh XapaKTEPUCTHUKY XUMUYECKHX JIEMEHTOB-HEMETANIOB (BOJOPO/1a, TaJIOre€HOB, KHC-
Jopoaa, cepsl, a3oTa, hochopa, yriaeposa, KpeMHUs) 10 UX ToJiokeHuto B [lepuoguueckoit
cuctemMe xumuueckux aneMeHToB [I. V. MenzaeneeBa (XuMu4eckuil 3HaK, HOPSAKOBBIN
HOMeEp, MepuoJI, TPyIa, IOArPyINa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHHE aToMa
(3apsn sapa, YUCIo IPOTOHOB U HEMTPOHOB B e, OOIIEE YUCIIO 3JIEKTPOHOB,
pacnpeeseHre IEKTPOHOB 0 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEILIECTBO, (popMmyIia,
Ha3BaHHUE U THII BBICLIETO OKCHJIA M THAPOKCHIA, (opMysa U XapaKTep JEeTy4ero
BOJIOPOJTHOTO COETMHEHUS);
Ha3bIBaTh COEAMHEHUS HEMETAJUIOB U COCTABIIATh UX (POPMYJIbI IO HA3BAHMIO;
XapaKTepu30BaTh CTPOEHUE, 001IMe (PU3NUECKUe U XUMUYECKHE CBOMCTBA MTPOCTHIX
BELIECTB- HEMETAIIJIOB;

® OOBACHATH 3aBUCHUMOCTb CBOMCTB (WM MpEICKa3blBaTh CBOWCTBA) XUMHUYECKHUX
JJIEMEHTOB-  HEMeTalioB  (paguyc, HEMETalIMYeCKue  CBOMCTBA  AJIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ CBOMCTBA JJIEMEHTOB) M 00pa3yemblX HUMHU
coeIMHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB M THAPOKCHUIOB, JIETYYUX
BOJIOPOJHBIX COEMHEHUHN, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MOJIOKEHUS
B [Iepnoanueckoii cucreme xuMuueckux anemeHToB J[. . Menneneesa;

® OINHKCHIBaTh OOIIME XUMHYECKHE CBOMCTBA HEMETAJUIOB C IOMOIIBI0O E€CTECTBEHHOI'O
(PYCCKOTO MM POJTHOTO) A3BIKA U SI3bIKA XMMUHU;

® COCTaBJISITb MOJIEKYJISIDHBIE YpPaBHEHHMS pEaKLUi, XapaKTEPU3YIOIIHUX XHUMHUYECKHE
CBOICTBa HEMETAJUIOB M UX COCIMHEHUH, a TAKXKE AJIEKTPOHHBIE YPABHEHMSI IIPOLIECCOB
OKHUCJIEHHSA-  BOCCTAHOBJICHHS;  YPaBHEHHS  DJIEKTPOJIMTUYECKOM  JUCCOLMALNY;
MOJIEKYJISIDHBIE, TIOJHBIE M COKPAIICHHBIE HMOHHBIE YpPAaBHEHUS pEAaKUMM C y4acTHEM
IIEKTPOJINTOB;



® YCTaHABIMBATH NMPHUYUHHO-CIICACTBCHHBIEC CBSI3HM MEXIY CTPOCHHEM aTOMa, XMMHUYECKOU
CBSI3bI0, TUTIOM KPUCTAITIMYECKOH PEIIeTKH HEMETAJUIOB U MX COEIMHEHH, UX OOIUMHU
(GU3MYECKUMHI ¥ XUMHYECKHIMHU CBOMCTBAMH;

® ONHCHIBaTh XMMHYECKHE CBOMCTBA BOAOPOJA, TaJOTCHOB, KHCIOPOJA, CEphl, a30Ta,
docdopa, rpadura, anmaza, KpeMHUS U UX COCIAUHEHUH C TOMOIINBIO €CTECTBEHHOTO
(PYCCKOTO MJIM POJIHOTO) sI3bIKA U SI3bIKA XUMHUHU;

® OINHCHIBaTh CIIOCOOBI YCTPAHEHHSI JKECTKOCTH BOJBI U BBHIMOJHITH COOTBETCTBYIOIUA MM
XUMUYECKHUM dKCIIEPUMEHT;

® BBINOJIHATH, HAOJIOJATh M ONKCHIBATH XUMHUYECKUN DKCIIEPUMEHT MO PAaCHO3HABAHHIO
HOHOB BOJOPOAAa M aMMOHUS, Cyibdar-, KapOoHaT-, cWiIMKar-, (ocdar-, xiopua-,
OpoMUI-, HOJHUI-NOHOB;

® OSKCHEPHUMEHTAJIBHO MCCIIEA0BATh CBOMCTBA METAUIOB U MX COCAMHEHHH, peIIaTh SKCIEPH-
MEHTaJIbHBIC 3a7a4H 1o TeMe «HemeTamiby,

® ONHCHIBaTh XUMHUYECKUH SKCIEPUMEHT C IOMOIIbIO ECTECTBEHHOTO (PYCCKOTO WU
POHOTO) SI3bIKA U S3bIKA XUMHH;

e oOpamarscst ¢ 7a0OpaTOpHBIM O0OpPYIOBaHHMEM W HarpeBaTelIbHBIMH NpUOOpaMH B
COOTBETCTBUHM C TIpaBWJIAMHU TEXHHKH O€30MacHOCTH; HAONIOJaTh 3a CBOWCTBAMH
HEMETAJUIOB U X COCIMHCHHI U SBJICHUSIMH, IPOUCXOJSIIIUMU C HUMH;

JIeTIaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO SKCIICPHMEHTA.
HPOBOJIUTH PACYEThI IO XUMUUECKHM (OPMYJIaM U yPaBHEHHSIM PEaKIUii, TPOTEKAIOIIUX C
y4aCTUEM HEMETAIJIOB U UX COCAUHEHHUI.

MeTtanpeaMeTHble pe3yJabTaThbl 00y4eHHs

OO0yuaromuiicst 10JKEH ymems.

e OpraHM3OBBIBaTH y4eOHOE  B3aUMOJICHCTBHE B TIpynne  (pacupeaeisTh  POJIH,
JIOTOBapHUBATKLCS JIPYT C JIPYTOM H T. I1.);

npeBUACTh (TPOrHO3UPOBATH) TOCIIEICTBHS KOJUICKTUBHBIX PEIICHHIA;

MOHUMATh IPUYMHBI CBOETO HEYCIIeXa U HAXOIUTh CIIOCOOBI BBIXO/IA 3 3TOM CUTYAIIHH;

B JMAJIOTe C YYUTENEM YUYUTHCS BhIPAOATHIBATh KPUTEPUH OLEHKU U OIMpPENETSATh CTEIEHb
YCTICLTHOCTH BBIMIOJIHEHUSI CBOEW paboThl W pabOThl BCEX, HCXOJS M3 HMMEIOIIUXCS
KpUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPUU OIIEHKU M TMOJIb30BAThCS UMU B XOJI€ OLIEHKH U
CaMOOIICHKH;

OTCTanWBaTh CBOIO TOUKY 3PCHHUS, apTyMEHTUPYS €€;

MOJITBEPKIATh apTYMEHTHI (DakTamu;

KPUTHUYHO OTHOCHTHCS K CBOEMY MHEHHUIO;

CIIYIIATh JPYTUX, MBITATECS MIPHHUMATH JPYTYIO TOYKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH
CBOIO TOYKY 3PCHUS;

COCTaBIATH pedepaT mo onpeneneHHou Gopme;

OCYIIECTBIISITh KOCBEHHOE Pa3AeNUTENbHOE 10Ka3aTeIbCTBO;

OTIpeIeNIATh, UCXOMAS U3 y4eOHOM 3ama4yu, HeOOXOIMMOCTh HCIIOJIb30BAHUS HAOIIO/ICHUS
WJIM OKCTIEPUMEHTA.

TEMA 4. OPTAHUYECKHUE COEIUHEHMUSA (12 gacos)

BemectBa opraHnueckue W HEOPraHWYECKHE, OTHOCHUTEIBHOCTH MOHSTHUS «OpraHUYECKHE
BemecTBay. IlpuunHBl MHOrOOOpasusi OpraHUYEeCKHMX COEAMHEHHH. XHUMHUYECKOe CTpPOeHUe
OpPraHMYECKUX COeTUHEHHUM. MoeKylnsapHble U CTPYKTYpHbIE (GOPMYIIbl OPraHUYECKHUX BEIIECTB.

MeraH u JTaH: CTpOe€HHME MOJIEKYNl. lopeHue MeraHa W 3TaHa. JleruapupoBaHUE 3TaHa.
[IpumeHeHne MeTaHa.

XHUMHYECKOE CTPOCHUE MOJIEKYNbl JTHIICHA. [[BOMHasA cBsA3b. B3aumMonelicTBue 3THIIEHA C
BONOM. Peakuu nmonmmMepusanuu >tuscHa. [1ogusTHIIeH U ero 3Ha4eHHue.

[lonsATHEe O mpeAcNbHBIX OJHOATOMHBIX CIHUPTaX Ha IIPUMEPAX METAaHOJIa U ITAHOJIA.
TpéxaromMHBIN CIUPT — [NIULEPHH.

[Tonsatue 00 anpaerniax Ha MpuMepe YKCYCHOTo ajibaeruaa. OKucieHue ajibJeruia B KUCIOTY.

ONHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHCIOTHI Ha IMpHUMEpe YKCYCHOM KuciorTel. EE
CBOMCTBa U npuMeHeHne. CTeapuHOBask KMCIO0Ta KaK MPEACTaBUTEIb )KUPHBIX KAPOOHOBBIX KUCIIOT.



Peakuuu stepudukanmu u moHATHE O CHOXKHBIX dpupax. JXKupbl Kak cloxkHble 3(GUpPHI
[JIMLEPUHA U )KUPHBIX KUCIIOT.

[Tonstne 00 ammHOKHCIOTaX. Peaknuu TmONMMKOHAEHCAIMU. benku, WX CTpoeHue u
Ouonorudeckas poJb.

[Tonsitue o0 yrieBonmax. Imioko3a, e€ cBoiictBa u 3Hadenuwe. Kpaxman u memmonosa (B
CpaBHEHHH), UX OHMOJIOTHYECKast POb.

JdemoncTpanun. Mozaenu MoJeKyl MeTaHa M APYTruxX YIIeBOIoponoB. BizammopeiicTBue
STHJICHA ¢ OPOMHOW BOJION M pacTBOpoM mepMaHTaHata kanws. OOpa3iibl 3TaHONIA U TIUICPUHA.
KauecTBennas peakiusi Ha MHOTOarOMHbIE CHUPTHL. [lomydeHHe yKCYCHO-3THIIOBOTO 3dupa.
Owmbutenue >xupa. B3auMoneilcTBHe TIIOKO3bI ¢ aMMHA4YHBIM pacTBOPOM OKCHaa cepedpa.
KauectBennas peakuusi Ha Kpaxmai. Jloka3arenbCTBO HalWyus (DYHKIMOHAJIBHBIX TPYNI B
pacTBopax aMMHOKUCIOT. [opeHue OenkoB (LIEpCTH WMIM NTHYBUX IepbeB). LBeTHbIE peakuuu
OETIKOB.

JlaGopaTropHbie onbIThL. 42. 3roToBreHue Mojenei MoJeKyn yrineBogopoaos. 43. CoiicTBa
runepuHa. 44. B3aumopeiictBue miroko3sl ¢ ruapokcugoM meau (II) Ge3 HarpeBaHust m mpu
HarpeBaHuu. 45. BzaumoseiicTBue kpaxmaia ¢ HoaoMm.

TEMA 5. OGOBIIIEHUE 3HAHUH 1O XUMHUH 3A KYPC OCHOBHOM
IIKOJIBI (8 yacos)

Ilepuonuueckuit 3akoH u Ilepuoauueckas cucrema xumuuyeckux snemeHTtoB [[. M. Menpe-
neeBa. GU3NUYECKUI CMBICI MOPSIKOBOIO HOMEPA AJIEMEHTAa, HOMEPOB MEeprUoAa U IpyHibl. 3aKo-
HOMEPHOCTH MU3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHHMH B MEPUOAAX U TPYIINax B CBETE
MPEACTABICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue [leproanyeckoro 3aKoHa.

Buapl XuMHUECKHX CBSI3€M M THUIIBI KPUCTAJUIMYECKHX PEIIETOK. B3aMMOCBS3b CTPOCHUS U
CBOMCTB BEIIICCTB.

Knaccudukanuss XuMUuecKuX peakiuuid Mo pa3IMuHbIM MpU3HaKaM (YUCIIO M COCTaB pearu-
PYIOIINUX ¥ 00pa3yIONUXCs BEIISCTB; HAIMYUE TPAHUIILI pa3zena ¢as; TerioBoi 3¢ (heKT; u3me-
HEHUE CTETICHEW OKUCIICHUS aTOMOB; UCIIOJIb30BAHUE KaTaIM3aTOpa; HAMIPaBICHUE MPOTEKAHMS).
CkopocTh XMMHUYECKUX peakuuil U (pakTopskl, Baustone Ha Hee. OOpaTUMOCTh XUMHUYECKHUX pe-
aKIUK ¥ cmocoObl CMEIIEHUS! XUMUYECKOTO PAaBHOBECHSI.

[IpocTele U cioxHbIe BemecTBa. MeTauibl 1 HeMeTaulbl. ['eHeTndeckue psiabl MeTasuia, HeMe-
Tajia ¥ nepexoaHoro meramia. OKCUABI U TUAPOKCUIBI (OCHOBAHMS, KHUCIOTHI, aM(pOTEpHBIE
ruapokcuabl), Conu, UX cOCTaB, Kiaccuukaius u o0e XUMUYECKHE CBOICTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON JUCCOLUALINH.

JInuyHOCTHBIE pe3yabTaThbl 00y4YeHust

OOyyaromuiics TOMKeH:

* 3Hamb U NOHUMAMb: OCHOBHBIC MCTOPUYECKHE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XUMHH H
oOuiecTBa; TOCTUKEHUSI B 00JaCTU XUMHUHU U KYJIbTYpHbIE TPAIULUHU (B YACTHOCTH, HAYYHbIE
TpPaJUIMK) CBOEH CTpaHbI; OOIMIEMHUPOBBIE TOCTHKEHHUS B 00JIACTU XUMHH; OCHOBHBIC TIPUH-
UMbl M T[paBWjIa OTHOLIEHUS K MPHUPOJAE; OCHOBBI 30pOBOro o0Opa3a JKU3HU W
3/10pOBbecOEperaIIux TEXHOJOTUN; MpaBUja MOBEIEHUS B YPE3BbIYAWHBIX CHUTYalUsX,
CBSI3aHHBIX C BOS}IGﬁCTBHeM Pa3sIMYHbBIX BCIICCTB; OCHOBHLBIC IIpaBa H 00s13aHHOCTH
rpakJaHruHa (B TOM YHCII€ YYaIlerocs), CBsI3aHHBIE C JIMYHOCTHBIM, MPOGECCHOHATHHBIM U
KU3HCHHBIM CaMOOIIPE/ICIICHUEM; COIMAIbHYI0 3HAYMMOCTh M COJCpKaHHe MpOoQeccui,
CBSI3aHHBIX C XUMHEH;

*  UCNBIMBIEAMb: TYBCTBO TOPJIOCTH 3a POCCUHCKYIO XUMHUYECKYIO HAYKY M YBaXKEHUE K HCTOPUHU
€¢ pa3BHUTHS;, YBOKCHHEC M TPUHATHE IOCTH)KCHUH XMMHUU B MHUpPE; JIFOOOBb K TPUPOJIE;
YBOKEHHE K OKPYKAIOMIUM (YYaIlMMCS, YUUTEISAM, POJAUTENSM H JIp.) — YMETh CIyIIaTh U
CIIBIIIATh MApTHEpPa, MPU3HABATh MPABO KaXJIOTO HAa COOCTBEHHOEC MHEHHE, NMPUHHMAThH pe-
IICHUA C YUETOM HOSI/IHI/Iﬁ BCE€X YYACTHUKOB; YYBCTBO IIPEKPACHOTO U 3CTETHUYCCKUX YYBCTB Ha
OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M WX IMPEBPALICHHUN; CAMOYBa)XCHHE M 3MOIHO-
HAJTLHO-TIOJIOKHUTEILHOE OTHOIIICHHE K ce0e;

*  npusHaéams: IEHHOCTH 3I0POBbs (CBOCTO W JAPYIHX JIFOJCH); HEOOXOIUMOCTh CAMOBBIpaXKe-
HUSI, CAMOpEaIM3alliH, COI[HAIBHOTO PU3HAHUS;



0C03Haéamys. TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSATENIBHBIM ITOCTYIIKAM U JACHCTBUSAM,
OTBETCTBEHHOCTb 33 MX Pe3yJbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBITO BBIpAKaTh U
OTCTauBaTh CBOIO MO3HULMIO U KPUTUYHO OTHOCUTHCSA K CBOMM IIOCTYIIKaM;

nposenAms. SKOJIOTMYECKOe CO3HAHUE; J0OPOKEIaTeIbHOCTh, JOBEPUE U BHUMATEIbHOCTh K
JIOASIM, TOTOBHOCTh K COTPYAHMYECTBY M JIPYKO€, OKa3aHUIO TIOMOIIM TE€M, KTO B HEH HYX-
naercsi; 0000CHHBIH, YCTOWYHMBBIN U N30MPATEIbHBIN TO3HABATEIBHBINA HHTEPEC, HHULIUATHBY
U JI0003HATENPHOCTh B M3YYEHHHM MHUpPA BEIIECTB M PEAKLUUH; LEICyCTPEeMIICHHOCTh W
HACTOMYMBOCTh B JIOCTHXKCHUHU II€JICH, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEH; YOEKIeH-
HOCTh B BO3MOKHOCTH TIO3HAHUS MPUPOJIBI, HEOOXOAUMOCTH Pa3yMHOT'O MCIOJIb30BAHUS J0-
CTIKCHHI HAYKU M TEXHOJIOTUH JJIs1 pa3BUTHS OOIIECTBa;

YMemb: YCTAHABIIMBATH CBS3b MEKIY LIEJIBI0O U3yYEHUS XUMHUU U TEM, Ul 4ero OHa OCy-
HIeCTBIIsIETCs (MOTHUBaMHM); BBIIOJIHITE KOPPUTHPYIOLIYI0 CaMOOLICHKY, 3aKIIIOYAIOLIyIOCs B
KOHTpOJIE 3a MPOLIECCOM HM3yYEHHUsS XMMHUU M BHECEHHMM HEOOXOAMMBIX KOPPEKTHBOB, COOT-
BETCTBYIOIIMX 3TalaM U CIOCO0aM H3ydeHHs] Kypca XMMUH; BBIIOJHATH PETPOCHEKTHBHYIO
CaMOOLICHKY, 3aKJII0YaroUIyI0cs B OLICHKE IIpoLecca U pe3yJibTaTa U3y4eHHs Kypca XUMHUH OC-
HOBHOM ILIKOJIBI, IOJBEACHUN UTOIOB HA OCHOBE COOTHECEHUS LIEJIEH U PE3yNIbTaTOB; CTPOUTH
KU3HEHHBIE W TPO(ECCHOHANBHBIC TUIAHBI C YI€TOM KOHKPETHBIX COMUAIBHO- HCTOPHYECKUX,
MOJINTUYECKMX M OSKOHOMMYECKHUX YCIIOBUHM; OCO3HaBaTh COOCTBEHHbIE IIEHHOCTU W
COOTBETCTBUE MX IPUHHMAEMBIM B JKU3HHU PELICHUAM; BECTH AMAJIOr HA OCHOBE DPAaBHO -
IIPAaBHBIX OTHOLIEHUH M B3aMHOI'O YBAJKCHHSI; BBIJCIIATh HPABCTBEHHBIN aCIIEKT IIOBEACHUS U
COOTHOCHUTB IOCTYIKH (CBOM U JIPYTHX JIFOJI€H) U COOBITHUS C IPUHATHIMU 3THUYECKUMHU HOP-
MaMH{; B IIpeAesilax CBOMX BO3MOXHOCTEW ITPOTHBOJEHCTBOBATH JEHUCTBHUSM M BIUSHUAM,
IIPEJCTABISAIOIIUM YIPO3Y KU3HH, 3JJ0POBbIO U 0€30IACHOCTHU JINYHOCTHU | OOLIECTBA.



TemaTuu

€CKoe INIaHupPOoBaHMe (8 Kjacc)

Tema Bcezo Lemoncmpayuu Jlabopamophvie onvimol IIpaxmuueckue Koumponvnoie
uacos pabomoi pabomoi
Beenenue 5 J-1. Mogenu pa3auuabiX npocThiX u[JIO-1. CpaBHCHHC CBOICTB tBepabIxX[[IP-1. IlpaBunma Tex-
CJI0’KHBIX BEIICCTB. KPHCTAIUIMYCCKUX BEIICCTB U PACTBOPOB. HUKU €30I1aCHOCTHU
J1-2. Kotekiys CTeKISTHHON J10-2. CpaBHEeHHE CKOPOCTH HCIIApEHHSA BOMIBL[IPH pPabOTE B XHMHYE-
XAMUYECKOM MOCYIbL. OJICKOJIOHA U STHJIOBOTO crmpTa cickom kaounere. Ilpu-
J-3. Kouiekuus MmatepuanoB U (UIBTPOBAIBHON OyMmaru. €MbI OOpaleHus ¢ Jia-
M3ICIUN U3 HUX Ha OCHOBE OOopaToOpHBEIM 000PYI0-
amomunud. J[-4. BzauMonencTeue BaHHEM H Harpesa-
MpamMopa ¢ KUCJIOTON U IOMYTHEHHUE TEILHBIMU MPUOOPAMH.
HU3BECTKOBOM BOJIBL.
Tema 1. ATOMBI 9 I-5. Mogenu atomoB xumudeckux |[JIO-3. MoxaenupoBaHue NpUHIMUIIA ACHCTBUS KonTponpHas
XUMHUUYECKHX DJIEMEHTOB. CKaHUPYIOMIET0 MUKPOCKOTIA. pabora Ne 1 o
NJIEMEHTOB J1-6. Ilepnomnueckas cucremMalJIO-4.  MUsrorosiieHne MojelIell  MOJIEKYII TeEME «ATOMBI
XAMUYECKHX djeMmeHToB JI. W.OMHapHBIX cOeIUMHEHHUH. XUMHYECKHUX
MenpeneeBa (pazHbie pOpMBI). J10-5 Nsrorosienue MOJENY, 3JIEMEHTOBY
WJIFOCTPUPYIONIEH CBOMCTBA METaIJIMUECKON
CBSI3H.
Tema 2. IIpocThi€e 6 J-7. Ilonyuenue o30Ha. JIO-6. O3HaKOMIJICHHE C KOJIJICKIIUEH KonTponrHas
BEIIICCTBA J1-8. O0Opa3upl Oe10ro U ceporo meTauioB. JIO-7. O3HaKoOMIIEHHE C pabdorta Ne 2 o
0JIOBa, KOJIICKI[UEH HEMETAJIOB. teme «IIpocTrie
Oeoro u xpacuoro docdopa. BEIECTBAY
J1-9. HekoTopble MeTaIIIBI U
HEMETAJIBI
¢ KOJIMYECTBOM BelecTBa 1 MOJIb.
J-10. MonsipHbIii 00beM
razo00pa3HbIX
BCIISCTB.
Tema 3. Coemu-| 15 H-11. O0pa3upl OKCHUI0B, KHCIOT, JIO-8. O3nakomieHHe ¢ KoJuteKnuen okcuaoB. | 1 1P-2. Ananu3 nouBsl] KoHTpoabHas
HCHUS  XUMHYe- OCHOBAHHMI U COJICH. JIO-9. O3HakoMJI€HHE CO CBOMCTBAMH u Boubl (momamrHui| padorta Ne 3 mo
CKHUX DJIEMEHTOB J-12. Mopenun xkpuctamumyeckux| ammuaka. JI0-10. KauecTBeHHas peakiust Ha | SKCIIEPUMEHT). teme «CoeauHe-
pELIETOK XJIOpHAA HATpHS, ajlMa3sa, YIJIEKUCIBIN ras. HUS XUMHYECKHX
okcumaa yraepoaa (IV). JIO-11. Ompenenenne pH pactBopoB kuciotsl, | IIP-3. DJIEMEHTOBY
J-13. KuciaoTHO--111e51049HEIE| IIEJI0YHU U BOJIBIL. [IpuroroBnenue
HHIUKATOPHI, H3MEHEHHE nx| JIO-12. Onpeneneare pH nuMoHHOTO 1 pacTBopa caxapa H
OKPAaCKH B pa3IMYHBIX CPELAX. SI0JIOUHOTO COKOB Ha cpese mronos. JIO-13. pacyeTr ero MaccoBou
J-14. YauBepcansHbIi nHAUKATOP H| O3HaAKOMIIEHHE C KOJIeKIHel conei. JIO-14, | 1ol B pacTBOpE.
H3MCHCHHE ero OKpacKu B| O3HaKOMIICHHE C KOJIJICKIIMCH BEIIECTB C
paznuuHbix cpepax. [lkama pH. Pa3HBIM THUIIOM KPHUCTAINYSCKON PEIICTKH.
H3roropnenue Moaeaeh KpUCTAIMISCKUX
pemetok. JIO-15. O3HakoMiieHHE ¢ 00pa3IoM
TOPHOU MOPOJBI.
Tema 4. Hsme-| 13 H-15. IIpumeps!l dusudeckux saBie-| JIO-16. [IpokanuBanue Meau B IiiamMeHu crup-| 11P-4. Hadmogenus | KonTponabHas
HCHUS, MIPOMC- HMI: a) IuIaBicHHMEe napaduHa; O) TOBKH. 3a U3MEHCHHSIMH, pabora Ne 4 mo

XOIAIINE C
[eCTBAMH

BEC-

BO3rOHKa HOJa WJIM OEH30MHON
KHUCIOTEL, B) aCTBOPEHHE
OKpallleHHBIX coJieii; T) auddy3usd
JIYIIMCTBIX BEIIECTB C TrOpsIIeH

JIO-17. 3amenienre MeIM B pacTBOPE XJIOPHUAQ)
menu (1) sxxenezom.

JJaMITIOYKH HaKaJIMBaHHA.

IIPOUCXOAIIINMU C
ropsIIed CBEUOH, U
HX OIMCAHHE
(moMaIIHui SKCIIEpHU-

MEHT).

TeMe «M3MeHeHu,
MPOUCXOISIIINE €
BEIICCTBAMM




JI-16. IIpuMepbl XUMUYECKHX SIBJIE-
HMI: a) ropeHre Maraus, ¢hocdopa; 0)
B3aNMMOCHCTBUE COJISHOM KHUCIIOTHI C
MPaMOPOM HJIM MEJIOM; B) IIOJYUCHHC

TUAPOKCHIA MEIu (ID); r)
PacTBOpEHHE MTOJTy4YE€HHOTO!
rUAPOKCHIa B KHCIIOTax; II)

B3aumojercTBue oxkcuaa meau (1) c
CEpHOMN KUCIIOTOH IIPU HAarPEBAHUH, €)
pa3IoKEeHHE ITepMaHraHaTa Kajaus; )
pa3IoKEeHHE IEPOKCHAA BOIOpPOAa C
[MOMOIILI0 JIUOKCHIA MapraHma Hu
KaTaj1a3bl KapTodeis Wi MOPKOBH; 3)
B3aHMMOJICHCTBHE pa30aBIEHHBIX
KHCJIOT ¢ METaJIJIAMH.

11P-5. [Tpusnaky]
XUMHUYECKUX PEAKIIUMN.

Tema 5. PactBo-
penne. PacTBopHIL.
CBoiicTBa pac-
TBOPOB  DJIEKTPO-
JINTOB.
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JI-17. McnpiTaHue BEMIECTB U UX pac-
TBOPOB Ha 3JICKTPOIPOBOIHOCT.
JI-18. 3aBucumMocCTh
3JIEKTPOIIPOBOJIHOCTH YKCYCHOM
KHUCIIOTHI OT KOHIICHTPALINH.

J1-19.  JIBmkeHHE  OKpAaIleHHBIX
HOHOB B 3JIeKTpuueckoMm moje. J[-20.
BzaumopeiicTBue IMHKA C Cepoid,
COJITHOM KHCJIOTOM, XJOPHUIOM MEJIH
(1. O-21. Topenne maruus. JI-22.
Bs3anmonelictBue XJIOpHOM H  ce-
POBOJIOPOIHOM BOJIBI.

JIO-18. BzaumoeiicTBUE pacTBOPOB XJIOpHIA
HaTpud U HUTpara cepedpa. JIO-19.
ITony4yenue HEPACTBOPUMOTO THAPOKCHIA U
B3auMoercTBrE ero ¢ kuciaoramu. JIO-20.
BzanMmoneiicTBrE KHUCIOT ¢ OCHOBAHUSMHU.
JIO-21. B3anMoaelcTBUE KUCIOT C OKCHIAMU
METAIUIOB.

JIO-22. B3anMoaeicTBie KUCIOT C
MmetaniaMu. JIO-23. B3zauMogeiicTBie KUCIOT
¢ coisimu. JIO-24. BzanMoeiicTBHE HIET0UEil ¢
kucioramu. JIO-25. Bzaumoaeiicteue
LIEJIOYEN C OKCUIaMHU HEMETAIJIOB.

JIO-26. B3zanMoeicTBHE LIEI0YEN C COIIMU.
JIO-27. Ilonydenue 1 cBOCTBa
HEPacTBOPHUMBIX OCHOBAaHHUH.

H£-28. BsaumoelicTBrie OCHOBHBIX OKCHIIOB C
KHUCJIOTAMH.

JIO-29. B3aumonelicTBre OCHOBHBIX OKCHIOB C|
BOJIOH.

JIO-30. B3anMoaeicTBie KUCIOTHBIX OKCUIOB
C HIEJIOYaMHU.

JIO-31. B3anMoaelcTBUE KUCIOTHBIX OKCUIOB
C BOJOMU.

JIO-32. B3aumoencTBue coJIel ¢ KUCIOTaMU.
JIO-33. B3anMmoielcTBE COIEH CO MIEIOYaMMU.
JIO-34. BzaumoneiicTBre cojiel MeXIy COOOM.
JIO-35. B3aumoneiicTBre pacTBOPOB COJIEH ¢
MeTaJUIaMH.

[1P-6. Pemenue 3kcrie-
PUMEHTAILHBIX 3a1aY
mo Tteme «CBOMCTBaA
PAacTBOPOB 3JIEKTPOJIH-
TOB»

KontponapHas
pabdota Ne 5 mo
TemMe  «PacTBo-
penne. PacTBo-
PBI. CBolicTBa
PacTBOPOB dJIEK-
TPOJIUTOB.

HUToro

68

22

35




KanenaapHo-rematudeckoe mjiaHuposanue (8 kiacc)

HeoOXoauMO MH(pOpMaIuK; Jocuueckue:: TPOU3BOIUTH TOUCK CYIIECTBEHHOU

MHpOpMAIHK (U3 MAaTEPUAIOB

Ha OCHOBC aJItO-

2 3 4 3) 6 7
Ne, | Tema (tum) ypoka | OcBoeHue YV Bugsr TBOpueckas, ®opMEbI KOH-
Jara [IPEIMETHBIX IESITeNbHOCTH  [IPOEKTHAs TPOJIS
3HaHUW (0a30BbIC eATENbHOCTD
[TOHSTH)
Bgenenue (5 yacoB)

1 IIpenmer xumun. |EctecTBo3HaHue, [[IpeamMeTHbIe yMeHHs: J-1. Mogenn AHamu3upyroT |DpoHTaIbHBIM
BemectBa. -  [Habmonenue, 00/DICHbI  3HAMb  OTIPENICNICHUST TOHSATHH: «aToOM», «MOJIEKYJa», «XUMHYCCKHUH| pa3iMYHBIX IIPO- |MIApOCTEpKHE- |OIMPOC
crpykrax mo Th  rumoresa, DIIEMEHTY, «BEIIECTBOY», IPOCTOE BEIIECTBOY, «CIOXKHOE BEIIECTBOY», «CBOMCTBA| CTHIX M CIIOKHEBIX [BBHIE MOJIEINH
(YpOoKk «omKpbl-  [PKCIIEPUMEHT,  [BEIIECTBY; BEIIIECTB. Pa3MIIHBIX
MUs» HOBBIX BBIBOJI, MOJE-|00ICHbL  yMemb OIUCHIBaTh M CPaBHUBATh IPEIMEThl U3YYeHHs eCTEeCTBEHHO-| PaccMaTpuBaloT [mpocThIX u
SHAHUTL) ITMpOBaHUeE, HAYYHBIX JHMCIUIUIAH, B TOM 4YHCJIC XHMHH, KJIaCCH(UIMPOBATh BEIICCTBA II0| IIAPOCTEPIKHE-  |[CIOKHBIX  BeE-

nmabopaTopHBIN  [cOCTaBy (MIPOCTHIC M CIIOKHBIC); XapaKTEePU30BaTh OCHOBHBIC METOJbI HM3YUCHFs| BHIC MOJCITH [ICCTB
OTIBIT, NCTOYHUKHCCTCCTBCHHOHAYYHBIX ITUCHUIUIMH, pa3indyaTh TEla M BEIIECTBA, XUMHUCCKHIA| pa3IMYHBIX MIPO-
UHQOpPMAIMK,  [PJIEMEHT M IPOCTOE BEUICCTBO; BBIMONHATH HEMOCPEIACTBECHHBIC HAOTIOMCHUS H| CTHIX U CIOMKHBIX
XUMUS, [MPOU3BOIUThH aHAJIU3 CBOMCTB BEIIECTB U SIBJICHUM, TPOUCXOSIINX C BELIECTBAMHU, C| BEIIECTB,

BEIIECTBO,  XH-|COOJIOICHUEM MPABIII TEXHUKH OE30IIaCHOCTH. KOJUIICKIIHA

MHUYeCKUll  3re-MeranpeaMeTHbIe YHUBepcalbHbIE yuyeOHbIe JAEeHCTBUSA (YY]I):| cTexyisiHHON XU-

MEHT,  TIPOCTOCHO3HAGAMENbHbIE: MHYECKOH TT0CY-
BEIICCTBO, 0Oweyuebnble - OPraHU30BaTh CBOK YYEOHYIO IEATEIBHOCTh; (OPMYIMPOBATH| JIbl, KOJICKITHH
CIIO)KHOE  BEIIe-OTBETHI HAa BOMPOCHI YUHTEIS; YUYaCTBOBATh B TPYIIIOBOH paboTe (Mayas rpymma,| MaTepHaioB U

CTBO KJIacc); MCIIOIB30BaTh IPHUEMBI paO0ThI ¢ HH)OPMALIUEH: TIONCK B OTOOP UCTOYHUKOB| U3AETHN 13 HUX
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yueOHHMKa, TBOPYECKOH TeTpaja, 10 BOCIPOU3BEICHUIO B MAMATH MPUMEPOB W3
JIMYHOTO TPAKTHYECKOTO OIBITA), IOMOJNHSIONICH M pPACHIMPSIOIEH HUMEIIHecs]
NaHHbBIC, CUHMe3 - COCTAaBILTH IEJI0e M3 4YacTel, B TOM YHCJIE CaMOCTOSTENBHO)
NOCTPanBaTh C BOCHOJHEHHUEM HEIOCTAIOIINX KOMIIOHEHTOB; OCYIIECTBIIATH BBIOOD
OCHOBaHHI1 U KPUTEPHEB LISl CPABHEHUS, HICHTH(QUKALNH 0O0bEKTOB,;
KOMMYHUKAMUGHble: TUIAHAPOBATh Y4eOHOE COTPYIHHYECTBO C YUYHUTEISIMH U
CBEPCTHUKAMHU;, BIIAJCTh MOHOJOTHYECKOM M JUAIOTHYECKOH (hopMaMu pedu B
COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKATh CBOM MBICIIH C JOCTATOYHOM]
[IOJTHOTOM U TOYHOCTHIO;

pezyisimugnple: TPUHUMATH YYeOHYIO 3aaady;, aJeKBaTHO BOCIPHHUMATH WH-
(hOpMaIHIO YUUTEIIs; NIAHUPOBAHUe - COCTABIIATH TIIaH OTBETa; paboTaTh C TEKCTOM|
naparpada 1 ero KOMIIOHEHTaMU; yelenoideaHie - BBITIONHATH TOCTaHOBKY yueOHO
337241 Ha OCHOBE COOTHECEHHS TOT0, YTO Y)KE H3BECTHO YYAIUMCS, ¥ TOTO, 4TO eIIIe
HE U3BECTHO.

JIMYHOCTHBIE YMEHMSI: caMOonpedeieHue - AEMOHCTPUPYIOT HHTEIUIEKTYalbHbIC U]
TBOPYECKHE  CIIOCOOHOCTH,  OTBETCTBEHHOE  OTHOIIEHHE K  OOydYeHHIO,
[03HABATEJbHBIE WHTEPECHl W MOTHBBI, HAIPABJICHHBIC HA HM3y4YCHHE MPEIMETa;
0CO3HAIOT [IEHHOCTh 3J0POBOTO U 6E30MacHOr0 00pasa JKH3HU.

MHHHUA

IIpeBpatenus
BemecTB. lcropus
pPa3BUTUS  XUMHH
(VPOK «OMKpbIMuUsLy,
HOBbIX 3HAHUIL)

XHUMHUYECKHE
SIBJICHUS,
MHYCSCKUE
AKIINH,
CKHE
AITX MU

XH-
pe-

(uznye-
SIBJICHHUSL,

IIpeaMeTHbIC YMEHMS:

O0JIHCHBL 3HAMb OTIPENICNICHNS] TIOHATHH «XUMUYECKHE SBICHHA», «(DU3HMUECKHe
SIBIICHUS;

00IHCHBL YMemb: OTIMYATh XWMHYECKHE SIBJICHHS OT (M3WYECKHX; OOBACHATH
CYIHOCTh XUMHWYECKHX SBJICHHUH (C TOUKH 3pCHUS aTOMHO-MOJIEKYJIAPHOTO YUEHHS)
U WX [IPUHONIHAAIBHOE OTIIMYNE OT (PM3WYECKHX; XapaKTepH30BaTh POJIb XUMHH B
PKU3HU YEJIOBEKA, POJb OCHOBOIIOJIOXKHHUKOB OTE€YECTBEHHOM XUMHM; COCTaBIIAThH
CIIOKHBIM IUIAaH TEKCTa; O(POPMIATH OTYET C ONHMCAHHEM SKCHEPHUMEHTa, €ro
[pe3yIbTATOB M BHIBOJAMH; COCTABIISATh HA OCHOBE TEKCTa TAOJMIBL, B TOM YHCIE C
npumeneHneM cpeacts MKT; momydaTs XUMHUYecKyto HHQOPMALIUIO U3 Pa3IUIHBIX
MCTOYHHUKOB; 00pamarecs ¢ J1a00paTOpHBIM 000PYIOBaHMEM M HarpeBaTeIbHBIMU
MpubopaMu B COOTBETCTBUH C IpaBWIAMH TEXHHKH O€30IaCHOCTH; MPOH3BOAUTH,
npocTeiiiie JEeHCTBUS ¢ JIaOOpaTOpPHBIM  OOOpYAOBaHMEM: JIAOOPATOPHBIM]
[ITATHBOM, CITMPTOBKOI; HAOJIONaTh 3a CBOWCTBAMH BELIECTB M SBICHUSIMH,
[TPOUCXOMAIMMH C BEIECTBAMM; OIIUCBIBATH XMMUYECKUH DKCIIEPUMEHT € TIOMOIIBIO
€CTECTBEHHOI'O (PYCCKOTI'O UM POJIHOI0) A3bIKA U A3bIKa XUMHUU; €NaTh BHIBOJbI 10
pe3yapTaTaM IpOBEIEH-

J-3. Komnexius
MaTepUanoB U
U3JIEIINN U3 HUX
Ha OCHOBE aJIIo-
MHUHUSL.

JI-4. B3aumo-
JeiicTBue Mpa-
MOpa ¢ KACIOTOM
Y TIOMyTHEHHE
M3BECTKOBOM
BOJBI.
BeImonHsroT:
JONe 1
«CpaBHeHue
CBOMCTB TBEPJBIX
KPUCTAJUIMYECKUX
BEILECTB

ITomy4daroT
XUMHUYECKYIO
HHDOPMAITUIO
W3 Pa3IMYHbBIX
HCTOYHHUKOB.
OcBawuBaroT
IIPUEMBI UC-
CJIeJIOBaTEb-
CKOH JIeATeNb-
HOCTH; TIPOU3-
BOJAT pe-
(hnexcwuro cro-
co0OB H ycJI0-
BUM ICHUCTBHS,
KOHTPOJIb U
OIICHKY ITPO-
1ecca u pe-

[ IceMeHHbBIH
OTYET O TMIPO-|
leTaHHOW  pa-|
oote




4 5 6
HOT'O SKCIICPUMEHTA. U pacTBOPOB» 3yIBTaTOB  Jie-
MeTanpeaMeTHbIe YHUBepcaibHble yueOHbIe aeiicTBus (YY/): JIO Ne 2 SITETEHOCTH
00Wenayunvle - OPraHW30BaTh CBOIO Y4YEOHYIO AEATEIBHOCTB; (OpMyIHpoBaTh «CpaBHEHHE

OTBETH HA BOIIPOCHI YUMTEN; y4acTBOBATH B TPYMIIOBOH pabore (Majias Tpymma,
KJIACC); HCITOJIb30BaTh IPUEMbI paboTHI ¢ HH(pOopMaIuel (TOUCK 1 0TOOP HCTOYHUKOB
HEoOX0AMMOM WH(pOpMAIMK, CcHCTeMaTh3anus WH(QopMaIum); (OpMyIHUpPOBAThH
npoOsieMy; OCBaMBaTh IPUEMBI HCCIIEIOBATENBCKOW eATeIbHOCTH; COOJIOATH)
MpaBHiIa MOBEACHNS U paOOTHI € Tab0paTOPHEIM 000PYJOBaHUEM B KAOMHETE XUMHH;
OCYIIECTBIATh Pe(IICKCHIO CIIOCOOOB M YCIIOBUI NIEHCTBUS, KOHTPOJb U OLEHKY)|
npolecca W Pe3yJbTAaTOB  JEATENBHOCTH; CaMOCTOSTENbHO  BBIACIATH U
(OpMyJIHPOBATH MTO3HABATENBHYIO 1IENIb; CO3/1aBaTh AITOPUTMBI JIESTEILHOCTH MPH
pelieHny TMpoOieM TBOPYECKOTO M IIOMCKOBOTO XapakTepa; JocuuecKue -
[IPOU3BOJNUTL IOMCK CYIIECTBEHHON WH(poOpMaIu (M3 MaTepUaIOB YdYeOHHKa,
TBOPYECKOW TETpaad, MO BOCIPOU3BEACHUIO B IAMSITH NPHUMEPOB U3 JIMIHOTO
MPaKTUIECKOTO OIBITA), MOMONHSIOMEH W PacIIUpSIONIel MMEIOMNeCs TaHHBIC
CaMOCTOSITEIEHO CO3/1aBaTh CIIOCOOBI pEIIeHHST ITPOOIIEM TBOPUIECKOTO U TIONCKOBOTO)
XapakTepa; YCTaHABIHBATH IIPHIMHHO- CIICACTBCHHBIC CBS3U; IPEICTABIATH
[IETIOYKH OOBEKTOB W SIBICHUH; CTPOWTH JIOTHUECKYIO IIETIOYKY pACCYKICHUH;
OCYIIECTBIISATH aHAINU3 UCTUHHOCTH YTBEPIKICHUI,

KOMMYHUKAMUGHble: TUIAHHPOBATh Yy4eOHOE COTPYIHHYECTBO C YUYHTEIISIMH W
CBEPCTHUKAMH; BJIAJETh MOHOJOTMYECKOM M AMaNOTHYecKoi (opMaMu pedu B
COOTBCTCTBUU C HOpMAaMU POJHOTO fA3bIKA, BbIpAXXaTb CBOU MBICIIHU C JIOCTaTO‘lHOﬁ
[TOJITHOTOU U TOYHOCTBIO, B3aHMO,Z[eI71CTBHe - CTPOUTH COOGHIGHI/IH B COOTBECTCTBHH C
yueOHOM 3ajadeif; WCIONB30BATh pEUEBBIC CPEACTBA JUI  JTUCKYCCHH U
ApTYMEHTAIIAN CBOCH TIO3UIIHU;

pezynsamueHnble: TPUHAMATH YIeOHYIO 3aJady; aJeKBaTHO BOCIPHHHUMATH WH-
(hopMaLuIo YUHTENs; niaHupogaHue - COCTAaBISITH IUIAH pabOTHI ¢ yIEOHHKOM;
BEIITOJTHSTE 33[JaHASI B COOTBETCTBHH C ITOCTABJICHHOHN IENBIO; CO3ABATh AITOPHUTM]
MEWCTBUI 1O OpraHuM3allid CBOETO pabodero Mecra ¢ YCTAaHOBKOM Ha
(hyHKIIMOHAEHOCTD; Yelenondazanue - OCyIIeCTBIATh IIOCTAHOBKY yIeOHOH 3amaun
Ha OCHOBE COOTHECEHHS TOT'0, YTO YK€ U3BECTHO YYal[MMCS, U TOTO, YTO elle He
WN3BECTHO; OCyujecmenenue yueonvlx 0elicmautl - BRITIOTHATE Ta00PaTOpHYIO PadoTy.
JIM4HOCTHBIE YMEHMSI: camoonpedeierue - NEMOHCTPUPYIOT HHTEIUICKTYalIbHbIC U]
TBOPYECKHE CIIOCOOHOCTH, OCO3HAIOT OTBETCTBEHHOE OTHOILICHUE K 00Y-

CKOPOCTH HCTIa-
pEeHHS BOJIHI,
OJICKOJIOHA 1
STUIIOBOTO
crimpra ¢ puib-
TPOBaJIbHOII OY-
Maru»
IInanupyror u
OpTaHU3YIOT CBOE
pabodee MecTo.
Brmonssiror
1a00paTOPHYIO
pabory.
OnuceIBarOT
XUMHYECKUN
9KCIIEPUMEHT C
MIOMOIIIBIO ecTe-
CTBEHHOTO (pyc-
CKOTO HJIH PO-
HOT'0) fA3bIKa U
SI3bIKA XUMUH.
O0600maroT u
JIENAIOT BBIBOJIBI
0 pe3ylbTaTaM
MIPOBEAECHHOTO
3KCIIEPUMEHTA.
Odopmrsiror
OTYET, BKIIOYA-
FOLI[UH OIMHCAaHNE
HAaOJIIOIEHMS, €TO
pe3yiIbTaToB,
BBIBOJIBI
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YEHHIO.
3HaKku (CUMBOJIBI) | XUMHUYECKUI IIpeanMeTHbIE yMEHMA: OrnuceIBaroT Haxomst NunuBuay-
XAUMUYIECKUX 3HAK, CHUMBOIL|00JIJICHbL YMemb Ha3bIBaTh XMMUYECKUE JIEMEHTHI, JaBaTh ONpPEACICHUS IOHATHH TaOIHIHYIO JO-TIOJTHUTENb- | aJIbHBIN U
aneMeHnToB. Tab-  [mepuompsl, «XMMHYECKUI 3HaK, WIH CHUMBOID, «KOI(QQUIMEHTE», «MHICKCHI», 3amuchiBaTh| Gopmy [lepuo- | Hyro uH(Op- | PppoHTANBHBIH
muna JI.1. MeH-  [0onbiiie W Ma-BHAKM XUMHUYECKHUX DIIEMEHTOB; OOJJICHbI 3HAMb 3HAKH TEPBHIX 20 XUMHYECKUX| TUICCKOU CH- MaIMIO 110 TEME| OIPOC
neneeBa (Yypok NSE MIEePUOIBIPIEMEHTOB. CTEMBI XUMHUUe- | «3HaKU
«OMKPLIMUAY rnaBHble W 1no-MeranpeaMeTHbIe YHUBeEpcaJIbHbIe yuyeOHbIe JaeicTBUSA (YYD):| cKux 2JIeMEHTOB | XUMHUYECKUX
HOBbIX 3HAHUL) 0OYHBIE MOJI-nO3HasamenbHble: 00UeHayyHble - OPraHU30BaTh CBOK y4eOHYI0 nestenbHOCTh;| .M. MeHaenee- | 3€MEHTOBY B

TPYIIIbI OTBEUaTh HA BOIIPOCHI YUHUTENIS; y4acTBOBATh B TPYNIOBOM paboTe (Manas rpymnma,| Ba. OnpeaensoT | Hay4Ho-

KJ1ACC); UCIIONIL30BaTh IpUEMbI paboThl ¢ nHGopManuei (TOUCK U 0TOOP HCTOYHUKOB| MOJI0KEHNE MOTMYJISAPHOI

HEoOX0AMMON WHpoOpMalMK, cHucTeMaTH3aluid WHQPOpPMAlNK); OCYIIECTBISTH dJIEMEHTa B Ta0- | TUTEparype,

peduiekcrio coco0OB M yCIOBHUU NEHCTBHSI, KOHTPOJb M OLIEHKY mporecca H juue J.J. MeH- | cnpaBo4YHHKAX,

PEe3YNbTAaTOB JACATEIBHOCTH; Jo2uyecKue - TPOW3BOAUTH IIOHWCK CYIIECTBESHHOM| JeneeBa Untepuere

nHpopMaru (M3~ MarepHajoB  yd4yeOHHWKA, TBOPYECKOH  TeTpamd, IO

BOCIIPOM3BENCHUIO B MaMATH MPUMEPOB W3 JIMYHOTO IIPAKTHYECKOTO OIIBITA),

TOTIONHSIOMIEH W PACIINPSIONIeH NMEIONINECs JaHHEIE; CUHme3 - COCTABIISITh LEN0e

M3 dYacTei, B TOM UHCIE CaMOCTOSTEIBHO JOCTPAaUBaTh C BOCIIONHCHHEM|

HEIOCTAIOIINX KOMIIOHEHTOB; BHIOMpATh OCHOBAaHWS W KPUTEPHH IS CPaBHEHHS,

Kiaccuukanuu 0ObEKTOB;

KOMMYHUKAMUGHble: TUIAHUPOBATh YUEOHOE COTPYAHHYECTBO C YUHUTENSIMU H

CBEPCTHUKAMH; BIIAJECTh MOHOJIOTMYECKOM M Auanoruueckoit (opmMaMu pedun B

COOTBCTCTBUU C HOpMAaMU POJHOTO fA3bIKA, BbIpAXXaTb CBOU MBICIIHU C JIOCTaTO‘lHOﬁ

[MOJIHOTOM M TOYHOCTEIO;

pecynamuenvle: TPUHUMATh YYEOHYIO 3aJauy; aJeKBaTHO BOCIPUHUMATH WH-

(hopMaLuIo YIUTENS; niaHuposanue - COCTaBIATh IUIaH OTBETa; paboTaTh C TEKCTOM|

nmaparpadga ¥ ero KOMIIOHCHTaMW; yerenoiacanue - (POpMyIHpPOBaTh Y4eOHYIO

3aaqy Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ H3BECTHO YUAIIUMCS, U TOTO, YTO €Il

HE U3BECTHO.

JIMYHOCTHBIE YMEHMSA: camoonpedeierie - TPOSBISIOT OTBETCTBEHHOE OTHOIICHHUE

K OOYYCHHUIO, YBOXXUTEIHHOE OTHOLICHHWE K CTapIIUM M MIAANINM TOBapHUINAM;

OCO3HAIOT IICHHOCTB 3JIOPOBOTO M 0e30MmacHoro o0pasa KU3HU.
XUMHUYECKHe Unpexc, kood- |[[IpenMeTHBIE yMEHUS ®opmynupytotr | Ocymectistor| MaauBuay-
dbopmynel. OTHO- | QUIIHEHT, OT-  [00JICHbI 3HAMb OTIPENEIICHHS OHATHH «XUMHUYECKast (hOpMyIay, «OTHOCHUTEIbHAs| OTBETHI Ha BO- MIOWCK, OTOOP U | aNTBHEIH U
CUTEJIbHBIC aTOM- | HOCUTEIIbHAsS ATOMHAsT Maccay», <«OTHOCHUTENbHAs MOJEKYISIpHAs Maccay, «MaccoBas IOJs| IPOCHl yUUTENS. | CHCTeMaTH3a- | GpOHTaIbHBIN
Hasl 1 MOJICKY- aTOMHas Macca, IIEMEHTay; OOmsicHstOT 32- | Iuro uHGOP- | ompoc. Camo-
JISpHAst MacCCHhI. OTHOCHUTENBHAS |[000/CHbI YMemb. TIOHUMATh U 3aIIChIBATh XUMAYECKUE (DOPMYITBI BEIIECTB; MUCh XUMHUYE- CTOATENbHAA
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MaccoBas gomnsa
3JIEMEHTAa B CO-
eMHEHUH (YPOK
«OMKPLIMUSLY
HOBbIX 3HAHULL)

MOJIEKYJIIpHAS]
Macca, MaccoBas
107151

OIIPEAENATh COCTaB BEIIECTBA IO XMMHYECKOH (opMyiie; BBIMHCIATH OTHOCH-
TEJIbHYI0 MOJIEKYISIPHYIH0 Maccy BEIIECTBA W MAacCCOBYK JOJIK0 XHMHYECKOTO
DJIEMEHTA B COEJUHEHUM; YCTAHABIMBATH IPUYMHHO-CIEACTBEHHbIE CBSA3U: KJIACC
BEIIECTBA - XHUMHMUYECKME CBOMCTBA BEIIECTBA; MCIOIb30BAaTh IPU PELICHUY]
pacYETHBIX 3a]a4 MOHATHA «MaccoBas JOJI JJIEMEHTA B BELIECTBE»; INPOBOIUTH
pacyeTsl ¢ UCIONBb30BaHUEM MOHATHS «MaccoBast JOJs DJIEMEHTA B BEILIECTBEY.
MeTanpeaMeTHbIe YHHBepcalbHble ydeOHbIe AeficTBus (YY/):
nosnasamenvHble: 0OWEHAYYHble - OPTaHU30BaTh CBOIO Y4EOHYIO NIEesTeIbHOCTE;
0TBEYATh HA BOIPOCH YUUTENS; yUaCTBOBATh B IPYIIOBOM paboTe (Manas rpymmna,
KJIacc); Jo2uyeckue - OCYIIEeCTBIATh MOUCK MH(OPMALNY (U3 MaTepUalloB yueOHHKa,
TBOPYECKOM TETpaau, IO BOCIPOMU3BEIEHUIO B IAMATH IIPUMEPOB M3 JIMYHOI'O
[IPAaKTHYECKOT0 OIBITA), JOMOIHAIOMIEH U PaCIIUpSIONIeH UMEIOIINeCs JaHHbIE,
KOMMYHUKAmMUGHble: TUIAHAPOBATh Y4eOHOE COTPYIHHYECTBO C YUHTENAMH U
CBEPCTHHKAMM; BIAJeTh MOHOJOTMYECKOH ¥ IHaJoTHYecKod (opmamu pedn B
COOTBETCTBUU C HOPMAaMH POJHOTO SI3bIKA; BBIPAXKATb CBOM MBICIH C JOCTATOYHOH
MIOJTHOTON M TOYHOCTHIO; 83aumoodeticmeue - CTPOUTh COOOIIEHNS B COOTBETCTBHH C
yueOHOM 3agadedd; WCIONB30BATh pEYEBBIE CpEACTBA JUIA JUCKYCCHH U
ApryMEHTAllUU CBOEH MO3UIMN;

pezynamuenvle: TPUHAMATh Y4eOHYIO 3ajady; aJE€KBaTHO BOCIPUHUMATH HH-
(hopMaLuIo YUUTENIs; niaHUpo8anue - COCTABIATh IUIaH OTBETa; paboTaTh ¢ TEKCTOM
naparpada ¥ ero KOMIIOHEHTaMHU.

JIM4HOCTHBIE YMEHMSI: camoonpedenerue - AEMOHCTPUPYIOT UHTEIUIEKTyalbHbIE 1
TBOPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOUICHHE K OOYYEHHIO; MPOSBIISIOT
[M03HABATEIbHBIM MHTEPEC; OCO3HAIOT IIEHHOCTH 3/I0POBOTO U 0€30mMacHOro oopasal
PKU3HUL.

CKO# popMyIIBI,
peIIaroT 3aJaHus
C HaXOXXICHUEM
OTHOCHUTEIBHBIX
aTOMHOM U
MOJIEKYJISIPHOU
Mmacc.
3anuceBarOT
XUMUAYECKUE
(opMmyIiel Be-
IIECTB

MaluH B COOT-
BETCTBHH C
yueOHol 3a-
Jaden

pabota 1o Teme
«3Haku
XHUMHAYECKUX
AIIEMEHTOB

IMpakTnyeckas
padora Ne 1
«IIpaBusia TEXHUKH
6€301acHOCTH IIpH
pabote B Xu-
MHYECKOM Kabu-
Hete. [Tpuemsl
oOparieHus ¢ j1a-
00paTOpPHBIM

JTaGopaTopHoe
0OopyIOBaHUE,
TeXHUKA 0e3-
OITaCHOCTH,
HpaBI/IJ'Ia TEXHUKUH]
0e30macHOCTH

IIpeaMeTHBbIC YMEHMS:

00/10ICHbL yMenb: BBITIONHATh TPOCTEHINNE ICHCTBUSA ¢ J1abOpaTOPHBIM 000pY-
JTOBaHHEM: C MEpHBIM IIWJIUHAPOM, CIIUPTOBKOH; HAONIONATh 3a CBOWCTBAMH
BCLICCTB U ABJICHUAMHU, IIPOUCXOJAIIMMHU C BEIIECTBAMU,; OITUCHIBATH OKCIICPUMEHT C
[MOMOIIIBIO €CTECTBEHHOT'O (PYCCKOTO WMJIM POJHOTO) S3bIKA U SA3bIKa XUMHH, JETIaTh
BBEIBOJIBI IO  pE3yJIbTaTaM IPOBEJCHHOTO JKcleprMeHTa. MeranpeaMeTrHbie
YHHBepcaiabHble yueOHble aeiicTBust (YY/): noznasamenvuvie: obwenayynvie -
OpraHU30BaTh CBOK YYEOHYIO JESTEIbHOCTh; OTBEYATh HA BOMPOCHI YUUTEIIS;
Y4aCTBOBATh B IPYIIOBON paboTe (Ma-

J-2. Komrekmus
CTCKJISSHHOM  XU-
MHUYECKON  Tocy-
TBL.

CoOmrozaror
MpaBHJIa TEXHUKH
0e30IMacHOCTH
npu pabote ¢
naboparop-

[ lceMeHHbBIH
OTYET O TIPO-
neraHHon pa-
oore
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00opynoBaHUEM U nas TpyIa, KJacc), coONIoaTh MpaBmiia MOBENECHUS U pabOThl C J1a0OpaTOPHBIM| HBIM 000PYI0-
HarpeBaTeIbHBIMU 0o0OopyqoOBaHHEeM B KaOWHETe XHMHH; OCBaWBaTh MHPHEMBbI HCCIEIOBATENLCKOM| BaHHEM
nipubopamm» (Ypok NESTEIILHOCTH; OCYIIECTBIATh PE(IEKCHIO CIIOCOOOB M yCIOBHH JIEHCTBUS,
pazsusaroue2o KOHTPOJIb M OIICHKY IpOLlecca M PE3yJbTaTOB JAESATENbHOCTH; HUMOCTOS-TENBHO
KOHmMpOJist) BbIZICIIATh M (HOPMYJIMPOBATh IT03HABATENBHYIO II€Jb; OCYIIECTBISATH IMOUCK H

BEICTICHHE  HEoOXomuMoW  uwHpopMmammu; pemarh pabodne 3agadud C
MCIIOJIb30BAHUEM OOMIENOCTYIHBIX HHCTpyMeHTOB WMKT ¥ HCTOYHUKOB HH-
(hopmanuy; (GOpMyTUPOBATH MPOOIEMY; CAMOCTOSATEIBHO CO3MABaTh aJrOPHTM
NESITENIBHOCTH TIPH  PEIICHHH TMPOOJeM TBOPYECKOTO M IOMCKOBOTO XapaKTepa;
oOpataThesi ¢ 1a00paTOPHBIM 00OPYIOBaHUEM M HarpeBaTelIbHBIMU MPUOOpaMu B
COOTBETCTBUU C TMPABHJIAMU TEXHHKH OC30MACHOCTH; BBIIOJIHATH MPOCTEHIINE
neiicTBUsL ¢ J1abopaTopHBIM  00OpYAOBaHHEM: JabOPATOPHBIM  IITATHBOM,
CIIIPTOBKOI; HAOMOAATh 32 CBOWCTBAMH BEUICCTB W SBICHHUSMH, TPOUCXOISIIIIE C
BEIIECTBAMH; OMICHIBATE XUMHUYECKHH IKCIIEPUMEHT C TIOMOIIBI0 €CTeCTBEHHOTO
(pPyCCKOTO WJIM POJHOTO) SI3BIKA M sI3bIKa XUMHM;AEIATh BHIBOABI IO PE3ylbTaTaMm|
MPOBEICHHOTO SKCIEPUMEHTA; Jl02u4ecKue - TPOU3BOAUTH IOMCK CYIIECTBEHHOMH
nHpopMaru (M3~ MarepHajoB  yd4yeOHHWKA, TBOPYECKOH  TeTpamd, IO
BOCIIPOM3BEICHUIO B MAMATH MPUMEPOB M3 JHYHOTO MPAKTHYECKOTO OIIBITA),
TTOTIOJTHSIIONICH M PACHIMPSIIONICH UMEIOIIUECS TaHHbIC, CAMOCTOSATEIBHO CO3/1aBaTh
CIIOCOOBI PEIICHHUS MPOOJIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa; YCTaHABIMBATH,
IIPUIUHHO-CJICACTBCHHBIC CBA3U, IMPCACTABIATH LCIIOYKH OG'])GKTOB u ﬂBHeHHﬁ;
CTPOUTH JIOTUYECKYIO IIEMOYKY PACCYXICHH;KOMMYHUKAMUGHble: TUTAHUPOBATH,
y4eOHOe COTPYIHUYECTBO C YUUTEISIMU U CBEPCTHUKAMHU; BIIAJIETh MOHOJIOTHYECKOM
U UAJOrMYecKOd (opMaMM pedd B COOTBETCTBHMHM C HOPMaMH POJIHOTO S3bIKA;
BEIPAYKATh CBOW MBICIH C TOCTATOYHOH MOJHOTONW U TOYHOCTBIO; @3aumooeticmeue -
CTPOUTH COOOIICHHSI B COOTBETCTBHH C YUeOHOH 3a/madeii; HCIOIh30BaTh PEUCBBIC
CpencTBa IS AUCKYCCHH U apTyMEHTAIHH CBOCH MO3HIINT;

pezynsimugHble: TPUHAMATH YYEOHYIO 3a1ady;, aJeKBaTHO BOCIIPHHUMATH WH-
(hopMaLuIo YIUTENS; niaHuposanue - COCTaBILATh IUIaH OTBETa; paboTaTh ¢ TEKCTOM|
maparpad)a ¥ €ro KOMIIOHCHTAMH; MIAHUPOGAHUe - COCTABIATH IUIaH PabOTHI ¢
y‘IeGHHKOM; BBITIIOJIHATH 3aJaHUA B COOTBETCTBHUHU C MOCTaBJICHHOM O CJIbIO,
Co3maBaTh AITOPUTM JCHCTBUI [0 OpraHW3allMH CBOEro pabodyero Mecra ¢
YCTAaHOBKOM Ha (DYHKIIMOHAJIBHOCTH; IUIAHHPOBATH CBOIO JESTENBHOCTH TI0[
[PYKOBOJICTBOM yYHUTEJNsI; COCTaBIIATh IJIaH W TIOCJIENOBATEIbHOCTh JCHCTBHIA;
yenenonazanue - OCyIECTBIATh IIOCTAHOBKY YUeOHOM 3a/1a4u Ha OCHO-




1 2 3 4 5 6 7
BE COOTHECEHMsI TOT0, YTO YK€ U3BECTHO y4allUMCS, U TOTO, UYTO €Ille€ HEU3BECTHO;
ocywecmenenue yuebHvix 0eticmauti - BBITIOIHATH MPAKTHYECKYI0 padoTy.
Tema 1. AToMbI XUMHYECKHX 3JIEMEHTOB (9 yacoB)

6/1 |Crpoenue aromoB.| ATOM, I[IpeanMeTHbIE yMeHUSA Brinonustor [Tonyuator [IucpMeHHBIH
30TOMBLI. HEWUTpaJIbHAS 00/DICHbI  3HAMb:  OIIPENETICHUST TIOHITUH («TIPOTOH», «HEUTPOH», «IIEKTpoH»,| IO Ne3 «Mo- XUMUYECKYI0 [OTYET O TIpO-|
(YpOoK «omKpbimusy| 9acTHLA, TUIA-  [«XIMHAYIECKUH IIEMEHTY, «MaCcCOBOE UHCIION, «U30TOID», «MOIEIH CTPOCHUS aTOMay;| AeIHUPOBAHHE UH(DOPMAIMIO |MeaHHOW  pa-
HOBbIX 3HAHUIL) HETapHas MO-  |00JIDICHbL yMemb. OTHMCHIBAaTh COCTaB aTOMOB 3eMeHToB Ne 1-20 B Tabmwme JI.W. mpuHimma aei- | M3 pa3IinIHBIX |OOTeE.

JieTib aToMa, MeHjieneeBa; COCTaBIATh HA OCHOBE TEKCTa TaOMHUIIB! , B TOM YHCIE C IPUMEHEHHEM| CTBUS CKaHUPY- | HCTOYHMKOB.
IIPOTOHBI, cpencts UKT. fomtero Mukpo- | OcBauBaroT
HEUTPOHBI, MeTanpeaMeTHbIe YHHBepcaibHble ydeOHbIe AeficTBus (YY) CKOIa» IIPUEMBI UC-
JJIEKTPOHBI, nosnasamenvhvlie: obujeyueOHble - OPraHU30BaTh CBOI yUEOHYIO AeATeNbHOCTb; [Inanupyror u ClleoBaTeNb-
MaccoBOE YHCIIO, (pOpMyIHpPOBaTh OTBETHI HAa BONPOCH YUUTEJNS; y4acTBOBAaTh B I'PYNIIOBOI paboTe| OpraHU3YIOT CBOE | CKOM esATeNb-
U30TOIIHI, (Marast rpymmna, Kjacc); OCyLIECTBIATh pedIeKCHIO CTIOCO00B U YCIIOBUI AEHCTBHUS, pabodee MECTo. | HOCTH; OCYy-
sIIEpHBIE IIPO-  [KOHTPOJIb M OLIEHKY Ipolecca U PEe3ylbTaToB HESITENbHOCTH; CaMOCTOSTENbHO| BoimonHsatoT LIECTBIISAIOT
LECCHl, XUMHU-  [BBIACTATE M (OpMYNIHpOBaTh MO3HABATEIBHYIO IENb; CO3[aBaTh alrOpUTM| JabopaTtopHylo | pediexcuio
YEeCKUI DJIEMEHT. [IeITeTbHOCTH TpPH PELICHHH IPOOJIeM TBOPUYECKOTO M IIOMCKOBOTO XapakTepa.| padory. CIIOCO0OB H
Vloeuueckue - OCyIMECTBIIATh TOUCK HH()OPMAITUH JTOTIOTHSIONIUN ¥ PACIIAPSFOIIAN YCJIOBUU OeH-
MMCIOIIECs] TaHHBIC; CaMOCTOSTEIHHO CO3/aBaTh CIIOCOOBI peIIeHHs Mpobiem CTBUS, KOH-
TBOPYECKOIO0 M MOUCKOBOTO XapaKTepa; yCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHbIE TPOJIb U OLIEHKY
CBSI3H; MIPEJICTABIIATH IIETIOYKH OOBEKTOB U SIBICHUH. rporiecca u
KOMMYHUKAmMUGHble: TUTAHHUPOBAaTh Yy4eOHOE COTPYAHMYECTBO C YUYHUTEIEM U pe3yiIbpTaToB
CBEPCTHUKAMH; BIAJECTh MOHOJIOTMYECKOM M Auanormueckoil (opmMaMu peun B JIEATENIbHOCTH

COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA; BBIPAXATh CBOM MBICIH C JOCTaTOYHOM
MOJIHOTOI ¥ TOUHOCTBIO; BECTH JHAJIOT, y4aCTBOBATh B IUCKYCCHH; 83auUMOOelicmaue)
- CTPOUTH COOOIIEHHE B COOTBETCTBUU C YueOHOI 3a/1aueii; HCIIOIb30BaTh PEUEBbIE
CpEeACTBa JUI AUCKYCCHH U apryMEHTAIMH CBOEH MO3ULIUU.

\Pezynamuensle: TIPUHUMATh y4eOHYIO 3a/ady; aJleKBaTHO BOCIPHHHMATH WH-
(opMalMIoO YUUTEINsl; AIaHUPOBaHUe - COCTABIATH IUIAH PabOTHI C Y4eOHHKOM;
BBINOJIHSTh 33JaHUsI B COOTBETCTBUHM C IIOCTABIECHHOH LEIbI0; CO3/aBATh AITOPUTM
NeMCTBUM MO  OpraHM3alMM  CBOEro pabodero MecTa C YCTAaHOBKOM Ha
(DYHKIIMOHAIBHOCTH; TFIAHMPOBATh CBOIO AEATEINEHOCTh MO/ PYKOBOJICTBOM YUHTEIIS;
yenenonazanue - CTaBUTh yUeOHYIO 3a1ady HAa OCHOBE COOTHECEHUS
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TOT0, YTO YK€ U3BECTHO y4YaIllUMCS, U TOT, YTO €ILE HE U3BECTHO; OCYUjecmeieHue
YuebHbIX Oeticmautl - BBITIOTHATH Ja00paTopHyto padoTy. JIMYHOCTHBIE YMEHHUsI:
camoonpedenenue - IEMOHCTPUPYIOT OTBETCTBEHHOE OTHOIIEHUE K 00YUIEHHIO,
[I03HaBaTEIbHbIN UHTEPEC U MOTHUBBI, HAIIPABJICHHBIE HA U3yYEHHUE TPOrPaMMBI.
7-8/ | DnexTpoHsL. [Inanerapnas  |[[IpenmMeTHbIE YMEHUSI: CocraBistoT Ocymecteusatot| UnauBuy-
2-3 | CTpoeHme 3JIeK- | MOZIENb CTPOE-  |00IdCHbL 3HAMbG MOJEIb CTPOCHUS aTOMa, COBPEMEHHBIC ONpPENeNCHHs IOHSTHH| CXeMBI paclpe- | MOHCK, 0TOOp U | allbHBIH U
TPOHHBIX 000JI0UEK| HUS aTOMA, «aTOM», «XUMHUYECKHH D3JEMEHT», «DJIEKTPOHHBIA CIOW», <«OHEPreTUUYECKUi| 1eIeHUs dIIeK- cUCTeMAaTu3a- | GpOHTAIBHBIN
aTOMOB (YpOK 3JIEKTPOHHAs YPOBEHBY; TPOHOB IO €K~ | uio uHGOp- | ompoc
«OMKPLIMUAY 000J104Ka, 0010iCHbI Y Memb HAXOOUTh 3HAYCHUE 3apsifa sapa, ONPEAesSITh YUCIO 3JIEKTPOHOB, TPOHHBIM CJIOSM B| MAIlUH B COOT-
HOBbIX 3HA- NIEKTPOHHBIH  |[MPOTOHOB, HeHTPoHOB 1o IICXD, cocTaBNATE CXEMBI CTPOCHUS aTOMOB NEPBBIX 20| 371EKTPOHHOI BETCTBUHU C
HUL/ypox ompa- | CIOH , DHEpre-  PIIEMEHTOB Mepuoaudeckoit cuctemsl J[.M1. MeHneneesa. 000J10UKe aTo- y4eOHOH 3a-
bomkuy ymeHuu 4 | THYECKUH ypo- |MeTanpeaMeTHbIe YHHBepcaJdbHbIE yuyeOHbIe AeHCTBUSA (YYI)| mos. naueid. Co-
pegrexcuu) BEHb, JJIEK- nosnaeamenvhvle: odujeyueOHvle - OPraHU30BaTh CBOIO YUEOHYIO AEATEIBHOCTB;| YUacTBYIOT B CTaBJISAIOT
TPOHHOE 00J1aKO, [(pOpMyYIIMPOBaTh OTBETHI Ha BOIMPOCHI YYUTEINS;, Y4aCTBOBATh B IPYIIOBOM paboTe IPyIIOBOM pa- | CXeMbl U Tab-
JJIEKTPOHHAs (Manast rpymma, kiacc). Jlocuweckue - OCYIIECTBIATH MOUCK WHopMmaimu 00Te, cUcTeMa- | JIMLbI IS UH-
opOuTaib. TOTIOJIHSAIOLIEH U paciuupsronieil uMeronuecs qaHuble. Cunmes - COCTaBIATH LIEI0€ TU3UPYIOT 3HAHUS | TETPaLlU I10-
M3 4YacTeil, B TOM 4HCIE CaMOCTOSTEIbHO JIOCTPauBaTh C BOCIIOJIHEHUEM| O CTPOCHUU Jy4EeHHBIX
HEIOCTAIOIINX KOMIIOHEHTOB; BHIOMpATh OCHOBAaHHS W KPUTECPHH JJIS CPaBHEHHS,| aToMa. Xapak- 3HaHMH.
KJIacCU(UKaUU OOBEKTOB; BHIOMPATh OCHOBAaHWS M KPUTCPHH UIS CPABHEHISL,| TEPU3YIOT pas-
Kiaccu(uKanuu 00bEKTOB. JINYHBIE MOIEIIU
KOMMYHUKAmMUu@Hble: TUTAHUPOBATH Y4eOHOE COTPYOHHYESCTBO C YUUTEIEM H| CTPOCHUS aTOMOB.
CBEPCTHUKAMH; BJIAJECTh MOHOJOTMYECKOM M AMANOTHYecKOM (opMaMu pedu B
COOTBCTCTBUU C HOpMAaMU POJHOTO A3bIKA, BbIpAXXaTb CBOU MBICIIU C JIOCTaTO‘lHOﬁ
[OJTHOTOI M TOUYHOCTBIO; 83aumooeticmeaue - CTPOUTh COOOIIEHHE B COOTBETCTBHUHU C
yaeOHOM 3amaueil; WCHONb30BaTh pEUYEBBIE CpEACTBa IS JUCKYCCHH U
ApTyMEHTAIMN CBOEH MO3ULIUHU
pecynamuenvle: TPUHUMATh YYEOHYIO 3aaady; aJeKBaTHO BOCIPUHUMATH WH-
(hopmanuro yaurens. [lrianuposanue - COCTaBIATh INIAH OTBETA; pab0OTaTh C TEKCTOM|
maparpada W ero KOMIIOHEHTaMH. [[enenonazanue - QOpPMyIHpPOBaTH YIEOHYIO
3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO YHalIUMCH, U TOTO, YTO eI
HE U3BECTHO.
JIn4HOCTHBIE YMEHHSI: camoonpedeneHtue - JIEMOHCTPUPYIOT HHTEIUICKTyalbHEIC U
TBOPYECKUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOILICHUE K 00YICHUIO.
9/4 | Usmenenue Usmenenue IIpeaMeTHBIE yMEHHS: CocraBistor Ocymectenstot| UnauBuay-
CBOWCTB XUMHYC- | CBOUCTB XUMH-  |0010/1CHbI 3HAMb OTPEJIEIICHUS TTOHSITHHI «3JIEMEHTBI-METAIUIBI», «3JIEMEHTHI- XapaKTCpUCTUKH | [IOUCK, aJIbHBII 1
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CKHX 2JIEMEHTOB IO[4ECKUX 3J1e-HEMETaJUIbD»; XUMHUUYECKUX oTOOD H/(pOHTATBHEIH
rpymnmam u MEHTOB TO00JICHBI YMemb: OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX| DJIEMEHTOB IIO HX [cHCTeMaTn3a-  |ompoc. PaboTa ¢
nepuojaM (ypoxk [TpynmaM W Ie-pPIEMEHTOB B IEPHOIAaX U rPpyMIax (IJIABHBIX MMOATPYIIIAX ) IEPHOINIESCKON CHCTEMBI| ITOJIOKECHUIO B [[THIO UH(OP-MHIUBHIY-
«OMKPLIMUAY puogaM, aTOMBIC TOUKU 3pEHUS TEOPUM CTPOCHMSI aTOMa; COCTaBJIATh XapaKTePUCTUKU XuMuieckux| Ilepuonuueckoil Manum B COOT-aIbHBIMM  Kap-
HOBbIX 3HAHULL) METAJIJIOB HPJIEMEHTOB 110 X nojoxenuto B [ICXD /.M. Menneneena. cucTeme BETCTBUU C[TOUKaMU-

HEMETaIIOB. MeTanpeaMeTHbIe YHUBepcaibHble yueOHbIe aeiicTBus (YY) XUMUYIECKUX yaeOHOH 3a-3aTaHUSIMH.
nosnasamenvHblie: odujeyueOHble - OPraHU30BaTh CBOK YUEOHYIO AEATENbHOCTb; aneMeHToB J[.M. |maueil.
(hopMynupoBaTH OTBETHI HAa BOIMPOCHI YUMTENsl; Y4aCTBOBAaTh B TPYIIOBOM paboTe| MeHeneena.

(Manmast Tpymma, kiacc). Jlocuweckue - OCYWIECTBIATH Touck wuHGopManuy ©opMymupyroT
TOTIOJTHSAIOUIEH U paciupsAtonei nMeronecs qanaple. Cunmes - COCTABIATD LIE0€| TE3UCHI TEKCTa
U3 dYacTeil, B TOM 4HCIE CaMOCTOSITEJIbHO JOCTpPauBaTh C BOCIOJHEHUEM
HEJIOCTAIOIINX KOMIIOHEHTOB; BHIOMPATh OCHOBAHUSA W KPUTEPHUU IJISi CpaBHEHHUS,
Kiaccu(uKanuu 00bEKTOB.

KOMMYHUKAmMUGHble: TUTAHIPOBATh Y4eOHOE COTPYOHHYECTBO C YUUTEIEM U
CBEpCTHUKAMH; BIAIETh MOHOJOTHYECKOM ¥ AHAIOTHYECKOH (hopMaMu pedn B

COOTBETCTBUU C HOPMaMH POJHOTO fA3bIKa; BBIPAXKaTh CBOU MBICJIU C 1OCTaTOYHOM

MOJTHOTOM M TOYHOCTEIO; 83aumooeticmaue - CTPOUTh COOOIIEHIE B COOTBETCTBHH C

yueOHOW 3amaveidl; WCIONB30BATh pEUEBBIC CPEACTBA UL ITUCKYCCHH U
ApTyMEHTAIK CBOEH MO3UIIH.

pecynamuenvle: TPUHUMATh YYEOHYIO 3a1auy; aJeKBaTHO BOCIPUHUMATH WH-

(hopmanuro yuurens. [lnanuposanue - COCTaBIATh INIaH OTBETA; pabOTaTh C TEKCTOM|

naparpada M ero KOMIoHeHTaMu. [[erenonacauue - GHOPMYIHPOBATH Y4EOHYIO

3a/1aqy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO y4alluMCs, U TOT, YTO eIIé

HE U3BECTHO.

JIn4HOCTHBIE YMEHHSI: IEMOHCTPUPYIOT OTBETCTBEHHOE OTHOIIIEHHE K O0YUCHHIO.

10/5 [Xumuueckas cBs3b.| Mo, vonnas  [[IpeaMeTHbIe yMeHUS: Omnpenenstot THr (COCTaBISIOT WunuBuny-
Bunbl XUMHYECKON| XMMHYECKas 00/1DICHbl 3HAMb TIOHATHUSI «HMOHHASI CBS3B», «HMOHBI», CIIOCOO OMpPEHETICHUS THIIA] XHMUIECKOU cxeMbl  00pa-| albHEIH U
CBSI3H. Honnas| cBsi3b, K03h(DU- [XUMUIECKON CBSI3H IO (POPMYJIC BEIIECTBA; CBS3H B 30BaHMS HOHHOH| (PpOHTAITBHBIN
XUMAYECKasi CBS3b| IUCHT, HHACKC. |00IJICHbL yMemb. OOBSICHATh 3aBUCHMOCTh CBOHCTB BEIIECTB OT HPUPOIBI XU-| COCOTUHEHISIX.  [CBSI3H. onpoc. Tectu-
(VPOK «OMKpbIMus» MUYECKOH CBSI3M; NPUBOJIUTH INPUMEPHI BEIIECTB C HOHHOM CBA3bI0; XapakTe-| OOBACHSIOT 3a- |Mcnonb3yroT poBaHueE 1O
HOBbIX 3HAHU) pU30BaTh MeXaHU3M O0Opa3oBaHUS MOHHOM CBS3M; YCTAaHOBUTb MNPUYUHHO- BUCUMOCTH MozenupoBa- | reme «Crtpoe-

CJIEICTBEHHbIE CBA3H: COCTAB BEIIECTBA - TUIl XUMHUECKON CBS3U. CBOICTB BEILIECTB [HHE. HUE aTOMOB.
MeTtanpeaMeTHbie YHUBepcadbHble yueOHbIe neiicTus (YY) OT IIPUPOIBI DNEKTPOHBI».

Ilo3nasamensnuie: o6weyuedbubie - OPraHU30BATh CBOIO YUCOHYIO CSITENb-

XUMHYC-
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HOCTB; (POPMYIHPOBATH OTBETHl HA BOMPOCHI YUWTENSd; y4acTBOBATH B TPYIIIOBOU|CKON CBS3U.
pabote (Mamas rpymma, Kiacc);, (HOpMyIHpOBaTh NPOOJIEMy; OCYHICCTBIATHIIpUBOMAT  MPH-
pediexcuio crmoco0OB W YCIIOBHH NEHWCTBHSI, KOHTPONb M OICHKY IIpOIecca HMEpPHI BEIIECTB C
PE3YNbTAaTOB NEATEIBHOCTH; J02UdecKue - OCYIIECTBISITh HMOWCK HH(OPMALUI,MOHHOH  CBS3BIO.
TOTIOJIHAIOLIEN M pacIIUpsoIel UMEIOIINECs JaHHbIE; CuHme3 - COCTABIIATh LenoeXapakTepU3yoT
M3 dYacTeil, B TOM YHCJIE CAaMOCTOSTEIBHO JMJOCTPaWBaTh C BOCIONHEHHEMMEXaHH3M oOpa-
HEIOCTAIOIIUX KOMIIOHEHTOB; BHIOMpATh OCHOBAaHHS W KPUTEPHH JJIsl CPABHCHHS,30BAHUS HOHHOM
Kiaccuukanuu 00bEKTOB. CBSI3U.
KOMMYHUKAmMUGHble: TUIAHUPOBATh YUeOHOE COTPYJHUYECTBO C YYHTEIEM |
CBEPCTHUKAaMU; BIIaJIeTh MOHOJIOTHUECKOW W IHAJIOTUYeCKOH (opMaMu pedd B
COOTBETCTBUU C HOPMaMH POJIHOTO S3bIKa; BHIPAXKATh CBOW MBICIU C TOCTATOYHOM
[TOJITHOTOM U TOYHOCTHIO.
pezynamueHble: TPUHAMATH YUeOHYIO 3aJady; aJeKBaTHO BOCIPHHHUMATH WH-

(hopmanuro yaurens. [lranuposanue - COCTaBIATH INIAH OTBETA; pabOTaTh C TEKCTOM|
naparpadga B ero KOMIOHeHTaMu. [[erenonacanue - (HOPMYIHPOBATH Y4eOHYIO
3a/a4y Ha OCHOBE COOTHECEHMS TOT'0, YTO YK€ U3BECTHO yHallUMCs, U TOT0, YTO eIIE
HE U3BECTHO.

JIM4HOCTHBIE YMEHHSI: camoonpedenetue - TEMOHCTPUPYIOT HHTEIUIEKTyalbHEIE U
TBOPYCCKUEC CHOCOGHOCTI/I, MPOABJIAIOT OTBETCTBCHHOC OTHOIICHHUE K o6yqu1/1Io.

11/6 |KoBanentHas KoBanentnas  |[IpeaMerHble yMeHMS: Brinonustor JIO | Ionywaror [ [ncEMEHHBIN
XIMA9IECKast XAMAIECKast 009ICHbI 3HAMb OTIPEIECIICHIE TIOHATHUS «KOBAJICHTHASI HETIOJSIPHAS CBSI3bY, Ne 4 XUMHUYECKYIO [0TY4ET O IIpo-|
CBS3b. CBSI3b, TOJISIPHAS, | XapaKTEPUCTHKY MEeXaHH3Ma 00pa30BaHMs KOBAJICHTHON CBA3M; doadicHbl ymems:  («M3rotoBneHne | nHGOpPMAIMIO |nefaHHOM — pa-|
(YpoKk «omKpeimisiy| HETIOSpHAsT OOBSICHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT MPUPOIBI XUMHUCCKOH CBS3H; MoJzeIei MOJIeKyJ| U3 Pa3IuuHbIX |DOTe.
HOGLIX 3HAHUIL) XUMHYECKas OTIPENEISATh THIT XUMHYECKOH CBS3U IO (JOPMYJIe BEIIECTBA; IPUBOAUTE MPHMEPEI |[OMHAPHBIX HCTOYHHUKOB.

CBSI3b, BEIIECTB C KOBAJIECHTHOH HEMOJSIPHOM CBA3BIO; COCTABIISATH CXEMBI O0pa30BaHUSl  |COSAMHEHUI. OcBauBarot
CTPYKTypHast KOB&JICHTHO! HETOJISIPHOM CBSA3M; COCTABJISITH HA OCHOBE TEKCTA TAONHUIIBI, B TOM  [XapakTepU3ylOT | IPHEMBI HC-
dhopmyna, yucne ¢ npumenenrem cpeacts UKT. MEXaHHU3M  00pa-| ClIeJI0BaTeIb-
olMHapHas Ko- | MeTanpeaMeTHble yHHBepcadbHble yueOHble AelicrBus (YY) 30BaHUs CKOM JesITeNb-
BaJICHTHAs CBsI3b,| [lo3HasamenvHule: 06w eyuednble - OPTaHN30BATH CBOIO YUEOHYIO JCATEIFHOCTD; (KOBAJICHTHON HOCTH; OCY-
JBOMHas, (opMyITUpPOBATH OTBETHI HA BOIPOCH! YUHUTENSI; YIaCTBOBATh B TPYIIIOBOH paboTe [CBSI3M. 3Ha0T| LECTBISAIOT
TpoOiHast XUMH- | (MaJas TpyIia, Kiace); GopMymupoBaTh MpodIeMy; OCYIIECTBISATh PEICKCHIO  |0NpeAeIeHue pediexcuio
Yyeckasi CBSI3b, CIIOCO0OB H YCIIOBHH AEHCTBHS, KOHTPOJIb U OIICHKY IpoIlecca U Pe3yabTaToB [OHATHSA CIOCO0O0B H
JUIMHA CBSI3H, NESITENbHOCTH;, I02UYeCKie - OCYIIECTBITh TOUCK HH(POPMAITHIH, TOTTOIHSIIOMEH U [(KOBAJIICHTHAS yCIIOBUH feii-
3JIEKTPOHHAs paciuupsironei UMerolecs JaHHbIe; yCTaHABIMBATh NPUUMHHO-CIIEICTBEHHbIE  [HETIOJIApHas CTBUS, KOH-
¢dopmyna. CBSI3U; CTPOUTH JIOTMYECKYIO LEMOYKY PacCy>KACHUH. cBa3b».  CocraB-| TPOJIb U OLIEH-

IAKOT CXCMBI
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KOMMYHUKamu@Hble: TUTAHIPOBATH Yy4eOHOE COTPYOHHYECTBO C YyUYUTEIEeM u| 00pa3oBaHuUs Ky Iporiecca u
CBEPCTHUKAMH; BIIQJAETh MOHOJOTHYECKOM M AHAIOTHYECKOH (hopMaMU pedd B| KOBAJICHTHON pe3yIbTaToOB
COOTBETCTBUM C HOPMaMH POJHOTO S3bIKa; BBIPAXKATh CBOM MBICTH C JOCTATOYHOM| HETIOJIIPHON JeSITeTBHOCTH.
MOJHOTOM W TOYHOCTBIO; JIEMOHCTPUPOBaTb KOMMYHHKATUBHBIE YMEHUS;| CBSI3U. Y CTaHAB-
y4acTBOBATb B AUCKYCCHUM; 83auMooeticmealie - CTPOUTh COOOIIEHUS! B COOTBETCTBUH| IUBAIOT IIPU-

Cc yueOHOM 3ajauell; UCIONB30BATH pPEUEBBIE CPEACTBA AN AUCKYCCUM H| YMHHO -
ApryMEHTAllUU CBOEH MO3UIMU; CJICICTBCHHBIE
pezynamuenvle: TPUHUMATh YUeOHYIO 3ajJady; aJE€KBaTHO BOCIPUHUMATh HH-| CBA3M: COCTaB
(opmanuto yuutens. [Inanuposanue - COCTAaBIATH IUIaH PalbOTHl C y4eOHHKOM;| BEIIECTBA - THII
BEITTONTHSTE 3a8JaHNSI B COOTBETCTBHH C TIOCTABICHHOH IENBI0; CO3ABATh aIrOPUTM| XUMUIECKON
MEMCTBUI 10 OpraHmM3allid CBOETO padodero Mecrta C YCTAaHOBKOM Ha| CBS3H.
(hyHKIIMOHAIFHOCTB; ITIAHUPOBATE CBOIO NIESTEIHHOCTH IO PYKOBOJICTBOM YUUTEIIS;

COCTABIIATH IUIAH U MTOCIIEIOBATEIHLHOCTD NEHCTBUI; yerenonaeanue - OCyIIeCTBIATH

MMOCTAHOBKY Y4eOHOW 3aJadd Ha OCHOBE COOTHECEHHsS TOTO, YTO YK€ H3BECTHO

VUaIIUMCSI, © TOTO, YTO €IIe HE H3BECTHO; ocyujecmeieHue yuebHvix Oelicmeut -

BEITIOJHATH JIA00OPATOPHYIO paboTy.

JIM4HOCTHBIE YMEHMSI: camoonpedeneHue - AEMOHCTPUPYIOT UHTEIUIEKTyalbHbIE 1

TBOPYECKHE CIIOCOOHOCTH, MPOSIBISIOT OTBETCTBEHHOE OTHOIIEHHE K OO0YYEHHIO;

BJIAICFOT KOMMYHUKATUBHBIMHU KOMIICTCHTHOCTAMU B O6I_IleHI/II/I u COTPYAHUYCCTBE

CO CBEpCTHUKAMM, YUUTEISIMU B TIpoIiecce YUeOHOM AEATEIbHOCTH.

12/7 | Dnextpoorpuna- | Dnektpootpu-  [[IpeaAMeTHbIE yMeHUS: YcranaBmmBaror | OcBamBaoT WnnnuBuny-
TENBEHOCTB. HATEeIBHOCTh,  |00/IJICHbL 3HAMb OTIPENEIICHHIE TIOHATHS «AIEKTPOOTPUIIATEIIEHOCTDY, «KOBAJICHTHAS| IPHIHMHHO- IpueMsl pabo- | anbHbII U
KoBanentnas TIOJISIPHASI CBSI3b, [IOJIIPHAS CBSI3bY, «BATCHTHOCTHY; CIICZICTBCHHBIC TBI ¢ HHGOP- | HpOHTAILHBII
XMMUYECKasi CBSA3b | BAJICHTHOCTh 00/DICHbI - YMemb:  COCTaBISITH CXEMBI O00pa30BaHMS KOBAJICHTHOW TOJSIPHOM| CBSI3U: COCTaB Manuei (IOHCK | ompoc.
(ypox «omkpui- XMMUYECKON CBSI3M; OIPEICATh TUI XUMHMYECKOH CBSI3M MO (hOpMyJie BELIECTBA;| BEIIECTBA - TNl | M OTOOD
MUsL» HOBBIX [IPUBOUTD ITPUMEPHI BEIIECTB ¢ KOBAJICHTHOH IOJIIPHOM CBS3BIO; XapaKTEPHU30BaTh| XUMUIECKON HCTOYHHKOB
3HaHUL) MEXaHHU3M 00pa30BaHUsI KOBAJICHTHOH CBS3H. cBs3u. CoctaB- | HEOOXOIUMON

MeTtanpeaMeTHbIe YHHBepcaJlbHbIe yueOHbIe AeficTBUA YYLD)| mstrot popmynsl | HHGOpMAIIHH,
noznasamenvHvle: 0OujeyueOHvle - OPTraHU30BaTh CBOIO YUEOHYIO JESITEIHHOCTh; OMHAPHBIX CO- CUCTEeMaTH3a-
OTBEYaTh Ha BOIIPOCHI YUUTEINS; Y4acTBOBATh B IPYIIIOBOH paboTe (Maast Tpyma, eIHHeHUH 10 st uHpop-
KJIacC); MIPUMEHSTH ITpHUeMbl paboTHI ¢ HHpOpMaIel: OCyIeCTBIATh MOUCK U 0TOOp| BAJIGHTHOCTH M | MAIlHH, T10-
MCTOYHNKOB HEOOXOAMMOM WH(OpMalnnK, CHUCTEMaTH3WPOBaTh HMH(POPMANHUIO; HAXOIT Ba- CTaHOBKa U
(hopMyIHpOBaTh POOIIEMY; BEITOIHATH PE(IEKCHIO CIIOCOO0B U YCIIOBHH ICHCTBYSA,| ICHTHOCTH JJie- | OpMYIHpo-
KOHTPOJIb W OLEHKY IIpollecca M pe3ylbTaToB JEATEeIbHOCTH; .Jo2uieckue - MEHTOB IO (op- |BaHHE Ipo-
OCYIIECTBIIATH IMTOUCK HH(OPMAIIH MyJse OMHapHOTO | GJIeMBbI)
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[OJTHSIONIEH U PaCIIHPSIONICH NMEIONIHECS JaHHbBIC; CUHmMe3 - COCTABIIATh 1EJI0e U3
JacTei, B TOM YKCIIe CaMOCTOSTEILHO JOCTPAuBATh C BOCIIOJHEHHEM HEIOCTAIOIINX
KOMITOHEHTOB; OCYIIECTBIATH BBIOOD OCHOBAaHWN M KPUTEPHEB LIS CPaBHEHHS,
Kiaccu(uKamuu 00bEKTOB;

KOMMYHUKAmMueHble: TUTAHUPOBATh Y4eOHOE COTPYAHHYECTBO C VUHTEIEM U
CBEPCTHUKAMH;, BJIAJETh MOHOJOTMYECKOM H AHAIOTHYECKOH (opMaMu pedn B
COOTBETCTBUU C HOPMaMH POJHOTO S3bIKA; BHIPAXKATh CBOU MBICIH C JOCTaTOYHOM
[OJHOTOM W TOYHOCTBHIO; OBJIQJICBATh OIBITOM MEKIMYHOCTHOW KOMMYHHUKAIIWH;
YMETh KOPPEKTHO BECTH IUAJIOT; YYaCTBOBaTh B JUCKYCCHH; G3aUMOOEUCMEUEe -
CTPOUTH COOOIICHHSI B COOTBETCTBUU C YUEOHOM 3aaueii; NCIOIb30BaTh PEUCBBIC
CpeCTBa IS AUCKYCCHH U apTyMEHTAIMU CBOCH MO3HITUH;

pezyisimugnble: TPUHUMATH YUeOHYIO 3a1ady;, aJeKBaTHO BOCIPHHUMATH WH-
(hopmanuro yaurens. [lanuposanue - COCTaBIATh IUIAH OTBETA; pabOTaTh C TEKCTOM|
maparpad)a ¥ €ro KOMIIOHeHTaMu; [[eirenonazanue - OCYIIECTBISATH IOCTAHOBKY|
yueOHOM 3a1a4i Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ H3BECTHO YJAIIMMCS, ¥ TOTO,
YTO ellle HE U3BECTHO;

JIMYHOCTHBIE YMEHMSI: CamMoonpedeierie - TEMOHCTPUPYIOT HHTEIUIEKTyalbHbIE 1
TBOPYECKHE CIIOCOOHOCTH, IMPOSBIISIOT OTBETCTBEHHOE OTHOIIEHHE K OO0YYEeHHIO;
BJIAACIOT KOMMyHI/IKaTI/IBHI:IMI/I KOMIICTCHTHOCTAMU B O6HI€HI/II/I 158 COprJIHI/IquTBe
CO CBEPCTHUKAMM, YUUTEISIMH B TIPOIECCe YUCOHOM ACATEIbHOCTH.

COCIUHEHHS.
Ormpenensitor
CTEIEHb OKHUC-
JICHHSI DJIEMEHTOB.
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Merammueckas
XIMA9IeCKast
CBSI3b.
O0001eHne
CHCTEMaTU3aIIHs
3HaHUA 00  9Je-
MEHTaX: METaIlIaxX U
HEeMeTaJlIax, 0
BHUIAaX XUMHYECKOM
CBSI3H.

(ypox ompabomxu
ymenui  u  pe-
nexcuu)

ATOM-HOH,
TaJIHYecKast
CBSI3b, 0000-
[[[CCTBIICHHBIC
MOHBI.

MCEC-

IIpeaMeTHBbIC YMEHMS:

009ICHbI 3HAMb OTIPEICIICHIE TIOHATHUS «METAJUTNIECKAS CBA3bY; O0MNCHbL YMEeNb.!
COCTaBJIATH CXEMBI 00pPa30BaHHS METATHYECKON XUMUIECKOU CBSI3H; OTIPEICIIITh
TUT XUMAYECKOU CBSI3M 10 (POPMYJIIE BEIECTBA; IPUBOIUTE IPUMEPHI BEIIECTB C
METaJUTHUECKOHN CBS3BIO; XapaKTepPH30BaTh MEXaHN3M 00pa30BaHHS METAIUINIECKON
CBSI3M; YCTAHABIIMBATH IPHUNHHO- CJICICTBEHHBIE CBA3M: COCTAB BEIECTBA - THII
XUMHUYECKOU CBSI3U.

MeTtanpeaMeTHbie YHUBepcaabHble YueOHbIe neiicTus (YY)
no3nasamenvhbie: 06weyuedHble - OPTaHU30BATH CBOIO YICOHYIO JICSTEIBHOCTH;
(hopMyITHpPOBATH OTBETHI HA BOIPOCH! YUUTENS]; yIaCTBOBATh B IPYNIIOBOI padoTte
(Mamas rpynma, Kiacc); UCIOJIb30BaTh PUEMbl paOboThI ¢ HH(pOopMaIuei (IOUcK U
0TOOpP UCTOYHUKOB HEOOXOMUMOH HH(POPMAIINH, CHCTEMATH3aIIUs, TOCTAHOBKA U
(bopMyITupoBaHUE MPOOIEMBI); 102UUecKue - OCYIIECTBIITH MOUCK HH(OOPMAIINH,
JONOJHAOUIEH U PacIIupsOnield UIMEIOIIUECs JaH-

Brmoausior JIO
Ne 5 «M3ro-
TOBJIEHHE MOJIE-
M, WILTIOCTPH-
pYyoLLIEeH CBOi-
CTBa METaJlIN-
YEeCKOU CBS3UY
IInanupyror u
OPraHMU3yIOT CBOE
pabouee mecTo.
Ornpenensior TUI
XUMHYCCKOH
CBSI3H II0

(bopmye

ITomy4daroT
XHUMAYIECKYTO
HH(OPMAITUIO
U3 Pa3IMIHBIX
HCTOYHUKOB.
OcCymiecTBISIOT
MOHCK U OTOOP
HUCTOYHHUKOB
HEOOXOAUMOM
uH(pOpMAaIHH,
MIOCTAHOBKY U
¢dhopmymupo-
BaHHE TIPO-

[ lceMeHHbBIH
OT4ET O TMpo-
eTaHHOW  pa-
oore.
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Onemel. Ycra-
HaBJIMBAIOT
NPUIUHHO-
CJIEICTBEHHEIE
CBSI3U: COCTaB
BEILECTBA - TUII

Hble; yCTaHABJIMBAaThb IIPUYMHHO-CICCTBEHHBIE CBSA3M; CTPOMUTH JIOrMuecKyroBewecTBa. Ilpu-
LIEIIOYKY PacCyKICHUH. BOIST  IPUMEPB]
KOMMYHUKAmMU@Hble: TUIAHNPOBATH y4eOHOE COTPYOHHYECTBO C YUUTEIEM HBEIIECTB C  Me-
CBEPCTHUKAMH; BIIQJETh MOHOJOTHYECKOM M JHAIOTHYECKOH (hOpMaMu peyH B[TaJUIMIECKOU

COOTBETCTBUU C HOPMaMH POJHOIO fA3bIKa; BBIPAXKaTh CBOU MBICIIM C JOCTaTOYHOMCBSI3bI0.  Xapak-
[IOJTHOTOM M TOYHOCTEIO; 83auMooeticmaue - CTPOUTh COOOIICHHS B COOTBETCTBHH CTEPU3YIOT — MeXa-

yaeOHOM 3ajayeil; HWCHoJb30BaTh peyYeBbIE CpeACTBAa IS JUCKYCCUHM HWHHM3M 00pa30BaHUsl| XUMHUYECKOM
ApryMeHTAllMK CBOEH MO3UILINH; METAJJIMYECKOW | CBSI3H.
\Pecynamuenvle: TpPUHUMAaTh y4ueOHYIO 3ajady; aJCKBaTHO BOCHPUHHUMATh/CBS3H. [Ipencrasnstor
pHpOpMaIMo yuuTens. /lianuposanue - COCTaBIAThH IUIAH PabOTHI C yIEOHUKOM; uHpOpMAIIHIO
BEHITIOIHATD 33/I1aHUSI B COOTBETCTBUU C MOCTABJICHHOH LIENbIO; CO3/1aBaTh alrOPUTM 0 TeMe
NEHCTBUII 1O OpraHM3allid  CBOEro paboyero Mecra ¢ YCTaHOBKOM Ha «XuMu4ecKast

CBSI3b» B BHJIE
TaOJIHII, CXEM,
OIIOPHOTO
KOHCIIEKTa, B
TOM YHCJIIE C
MPUMEHECHUEM
cpencts UKT.

(YHKIIMOHAIIBHOCT; [[enenonazanue - OCYIIECTBISATH TOCTAHOBKY y4eOHOH 3a/1a4y]
Ha OCHOBE COOTHECEHHS TOr0, 4TO yX€ W3BECTHO YYalllMMCs, U TOTO, YTO elle He
u3BectHO; Ocywecmenenue yueOHvbX Oelicmeuil - BBIMOIHATH J1a00PATOPHYIO
paboTy.

JIMYHOCTHBIE YMEHUSI: CaMOOnpedeieHue - IPOSBIIOT OTBETCTBEHHOE OTHOIICHHE
K 00YUYECHHIO; COOJTFOIAIOT MTPAaBHJIa B OOIICHUH ¥ COTPYIHUYECTBE CO CBEPCTHUKAMM,
VUUTEISIMU B TIPOIecce YueOHOU AeATSIbHOCTH.

14/9 | KonTpoabnas AToM, [IpeamMeTHbIE YMEHMSI: OO0JJCHbI YMemb: WCIONB30BaTh TPH XapakTepuctuke| KoHTpompHas paboTa B IBYyX BapHaHTaxX U3 3aJaHHH

padora Nel.no HEWUTpaJIbHAA ATOMOB IOHSTHS «IPOTOH», «HEHUTPOH», <QIEKTPOH» »XUMHYECKHI 3JIEMEHT «,| Pa3HOIO BHAA:
TeMe «ATOMBI YacTHIA, IUIa-  |«MAaCCOBOE YHCIIOY», «U30TOID», «AIIEKTPOHHBIA CIIOH», «IHEPTeTUUECKIH YPOBEHBY, C BEIOOPOM OTHOTO MPABIIEHOTO OTBETA U3 He-
XUMHYECKUX HETapHas MO-  [OJEMEHTBI-METAJUIb), «3JEMEHTbl HEMETaUIbl», IPU XapaKTEPUCTUKE BEILIECTB| CKOJBKUX MPEIUIOKEHHBIX; HA COOTBETCTBHUE;
AIIEMEHTOBY (YPOK | IeTb aToMa, MOHSATHS «HOHHAS CBS3bY», «HOHBI», «KOBAJICHTHAs HEMOJSIPHAS CBS3bY, C BEIOOPOM HECKOJIBKUX IPABHIBHBIX OTBETOB U3
passusaiouje2o MIPOTOHBI, «KOBAJICHTHAsl TMOJIAPHAsl CBS3bY», «IJIEKTPOOTPHULATENBHOCTDY», «BAJEHTHOCTbY, NPEISIOKEHHBIX BAPUAHTOB; C HAIIMCAHUEM
KOHMPOIA). HEUTPOHBI, (METaJIJINYECKasl CBSI3b»; OIUCBHIBAThL COCTaB M CTPOEHUE AaTOMOB IJIEMEHTOB C| pa3BEPHYTOr'O OTBETA; C PACUETHBIMU 3a1a4aMU.

DJIEKTPOHBI, nopsakoBeiMH HoMepamu 1-20 B TICXD JI.M. MeHneneeBa; COCTaBISTh CXEMBI

MacCOBOE YHCJIO, [pacTIpeieNICHNs] 3JICKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JEKTPOHHOI 000J04YKe

HU30TOIIBI, ATOMOB, CXEMBI O0pa30BaHMs pAa3HBIX THUIOB XHMHUYECKOW CBS3M (MOHHOH,

sJIepHBIE TIPO-
LIECCHI, XUMH-
YeCKHUH DJIEMEHT

KOBAJICHTHOW, METANTNYECKOH); OOBSCHITh 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB (3apsijl siiep aTOMOB, YHCJIO JJICKTPOHOB Ha BHEUTHEM
SJIEKTPOHHOM CJIO€, YHWCIIO 3alOJIHAEMBIX 3JIEKTPOHHBIX CJIOEB, pajlyc aToMma,
SJIEKTPOOTPULIATEIbHOCTh, METAJUIMYECKMEe W HEMEeTaJUIMYECKHEe CBOICTBa) B
nepuoaax u rpymmnax (raBHelx noarpynnax) IICXD J[.M. MenaeneeBa ¢ TOUKH
3pEHUsl CTPOCHHUS aToMa; CPaBHUBATh CBOMCTBA aTOMOB XMMHUYECKHX 3JIEMEHTOB,
HaXOISIIUXCSA B OJJHOM IIEPUOJIE UIIH B
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raBaoit moarpynmne I[ICXD JI.M. MenneneeBa (3apsa spep aToOMOB, YHCIIO
HIIEKTPOHOB HAa BHEITHEM 3JCKTPOHHOM CIIO€, YHCIIO 3alONHAEMBIX AJICKTPOHHBIX|
CIIOCB, pAaIHyC aToMa, 3JIEKTPOOTPUIATEIBHOCTh, METAJUIMUYECKHE W HEMe-
TaJUTMYECKHE CBOMCTBA); MaBaTh XapaKTEPUCTUKY XMMHUYECKUX AIIEMEHTOB IO HX
nmonoxkeHuro B [ICXD JI.M1. MenneneeBa (XMMUYECKHIA 3HAK, MTOPSIKOBBIA HOMED,
Mepuo, TpyIa, MOATPYIIa, OTHOCHTENbHAsT aTOMHas Macca, CTPOCHHE aToMa -
3apsa sAApa, YUCIO MPOTOHOB M HEHUTPOHOB B sJIpe, OOIlee YUCIO BIIEKTPOHOB,
pacrpeesieHue SIEKTPOHOB MO SJIEKTPOHHBIM CJIOSIM); OIIPEIEIIUTh THII XUMUYECKOH
cBs3M 10 (GOpMyJie BeIIeCTBa; XapaKTepU30BaTh MEXaHU3Mbl 00pa30BaHUA
KOBAJICHTHOU CBSI3U (OOMEHHBIH ), HOHHOM CBSI3H, METAJUIMYECKON CBSI3U; COCTABIIATh
bopMynbl OMHApHBIX COEAWHEHWH 10 BAJICHTHOCTH, HAaXOJUTh BaJICHTHOCTb
3JIEMEHTOB 10 (hopMysie OWHAPHOTO COeTUHEHHMS.

MeTanpeaMeTHbIe YHHUBepcaJlbHbIE yuyeOHbIe nelcTBUS 0201))
no3naeamenvhble: BIAICTh HABBIKAMH KOHTPOJS M OIEHKH CBOCH IEATEIFHOCTH;
MIPUMEHSTh 3HAHWS [IPU PEIICHUN PAaCUCTHBIX 3a/1a4; oOujeyueOHbvle - OpTaHu30BaTh
CBOI0O YYEOHYIO JESTeNbHOCTB;, Jocuyeckue - WCIONB30BaTh TaKOW BHJ
MBICIIATENIFHOTO MOJISTUPOBAHNS, KaK 3HAKOBOE MOICIMpPOBaHHE (HA IpHUMEpe
COCTaBIICHHSI CXEM O00pa3oBaHHWA XUMHYECKOW CBS3M); MPHUMCHSTH TaKOW BHJ
MaTepUaAILHOTO (TIPEAMETHOT0) MOJICIIMPOBAHNUS, KaK aHAJIOTOBOE MOJAEITUPOBAHMUCE;
MCIIONIb30BaTh TAaKOW BHJI MAaTepHaIbHOTO (MIPEIMETHOT0) MOJCTUPOBAHUS, Kak
(hrznueckoe MojienupoBaHue (Ha mpUMepe MoJieNieil CTPOSHHsI aTOMOB); OTIPEACIIATh
0OBEKTHI CPAaBHEHUS M ACTIEKT CPaBHEHUS 00BHEKTOB;

pecynamuenvle: TPUHUMATh YYEOHYIO 3aJauy; aJeKBaTHO BOCIPUHUMATH MH-
(hopMaruro yuuTens; yenenoiaeanue - BHIOIHATh TOCTAHOBKY y4eOHOH 3a1aun Ha
OCHOBE COOTHECCHHSI TOTO, YTO YK€ W3BECTHO YYALIUMCS; MIAHUPOGAHUe -
COCTABIIATH TUIAH PaOOTHI, BBHIONHATH 3aaHHUS B COOTBETCTBHH C ITOCTABJICHHOMH
[IENBI0; OCyujecmenenue yyebHuix oeticmauil - 0TBEYaTh Ha TIOCTABICHHBIE BOIIPOCHL;
JIMYHOCTHBIE YyMeHHUSI: JEMOHCTPUPYIOT MHTEIJIEKTyalbHblE M TBOPYECKHUE
CIIOCOOHOCTH, OTBETCTBCHHOC OTHOIICHHE K OOYUYCHHIO, NPOSBISIOT ITO3HABA-
TeJIbHBII HHTEPEC U MOTHUBBI, HAlIPaBJICHHbIE HA U3yYEHHUE IPOTPaMMBbI.

Tema 2. IIpocTbie BenrecTBa (6 4acoB)

15/1

[IpocTsle Bemie-
CTBa-METaJLIbL.
(Yypox «omkpul-

Mertansl, mia-
CTUYHOCTD,
TBEPAOCTD,

IIpeanMeTHBIC yMEHMSA:

QondiICHbL  3HAMb OIMPEACIICHUA TOHSTUI «METAJJIbD», «TCIUIOIPOBOAHOCTHY,

<KOQJICKTPOIIPOBOJHOCTB»;

Brimonasior JIO
Neé6.
«O3HaKOMJIEHHE

'Y cTaHABIMBAIOT
[IPUYUHHO-

[ InceMeHHBIN
OT4ET O Ipo-

JieTTaHHOM pa-
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mus» HOBbIX PIIEKTPOIPO- 00/0ICHVL  YMemb: OTHMCHIBATh TOJIOKeHHe 3neMeHToB MetawioB I[ICXD JI.M.| ¢ komnekiuei CIICICTBEHHBIE | 00TE
BHAHULL) BOIHOCTb, Me-MeHaeneeBa; KIacCH(PUIPOBATh MPOCTHIE BEIISCTBA HA METAJUIBI U HEMETAJUIBI;| METAJIOBY. CBSI3U MEXIY

TaITHYECKAN XapakTepu30BaTh o0mue (uizndyeckue cBoicTBa MeTawioB; ogopmiare oTuéT cf [Imanupyror u CTpOCHHUEM

OIIecK. OTIMCaHNEM JKCIIEPUMEHTA M €T0 PEe3YNbTaTOB M BBIBOIOB; COCTABIISITH HA OCHOBE OPTaHHM3YIOT CBOE | aTOMa M XH-
TekcTa TaONMUIBIl, B TOM uuciie ¢ npuMmeHeHuem cpenctB MKT, obOpamarbest c| pabouee MeCTO. | MHYECKOU
nmabopaTopHBIM 000pYZOBAaHHEM H HarpeBaTeIbLHBIMU IPHOOpaMH B COOTBETCTBHH €| OTIHCHIBAIOT CBSI3BIO B ITPO-
[paBUJaMH TEXHUKHA O€30MacCHOCTH; BBINOJIHATH MPOCTEHIINe JEHCTBUS C| XUMUYECKUN CTBIX Bellle-
nmabopaTopHBIM  00OpyIOBaHUEM: JAaOOPATOPHBIM  INTATHBOM, CIHPTOBKOW;| SKCIIEPHUMEHT C | CTBaX-
HAOII0aTh 32 CBOWCTBAMH BEIIECTB U SABJICHHUSIMHU, IPOUCKOISIINMHE C BEIIECTBAMM;| TIOMOIIBIO €cTe- | MeTalljIax.
OMHCHIBATh XMMHYECKUI SKCIIEPHUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJiIH| CTBEHHOTO (pyc- | CamocTos-
[POJTHOTO) fA3bIKA W S3bIKAa XMMUU; JeNaTh BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO| CKOTO WM POA- | TEJIBHO U3Y-

PKCIICPUMEHTA.
MeTanpeaMeTHbIe YHHUBepcajibHbIe yueOHbIE neiictBusi(YY/I):
nosnaeamenvhble: ooOueyueOHvle - OPTaHU30BBIBATH CBOIO YICOHYIO IEATEIBHOCTD;
(hopMyIHpOBaTh OTBETHl HA BOIMPOCHI YUUTENSd; YIaCTBOBAaTH B TPYIIIOBOH paboTe
(Masast TpyIma, KJIacc); UCIOb30BaTh MPHUEMBI pabOThl ¢ HH(pOpManuel (TOUCK H
0TOOp MCTOYHHKOB HEOOXOAMMOHN WH(pOpMAIHMW, CHCTeMaTH3alus HH(pOpMaIun);
CcOOJIFO/IaTh MpaBWiIa TOBEJACHHUS W PpabOThI C J1TaOOpaTOPHBIM OO0OPYIOBAHHUEM B
KaOWHETe XHMMHHU; OCYIIECTBIATh PEe(IEKCHIO CIIOCOOOB M YCIOBHU JEWCTBUS,
KOHTPOJIb M OIIGHKY IIpoLiecca M Pe3yJIbTaToB JESTEIbHOCTH; CaMOCTOSTENLHO
BRIICIATH W (OPMYTUPOBATH IMO3HABATEILHYIO II€Nb, CO3/1aBaTh aJTrOPHTM
NSSITENIBHOCTH TIPH  PEIICHHH MPOOJeM TBOPYECKOTO M IMOMCKOBOTO XapakTepa:
lnocuueckue CaMOCTOSITENIbHO ~ CO34aBaTh CHOCOOBI  pelieHus Mpooiem
TBOPYECKOTO U MOKMCKOBOTO XapaKTepa, yCTAHABIMBATH MPUYHHHO-CIICIACTBCHHBIC
CBSI3U; IPEICTABIIATE IIETIOYKH OOBEKTOB U SBICHHHA; CTPOUTD JIOTHICCKYIO LIETIOYKY)|
paccyXIeHHIT; IPOU3BOAUTH aHATIN3 HCTHHHOCTH YTBEPKICHIIA;
KOMMYHUKAMUGHble: TUTAHNPOBATh Y4eOHOE COTPYOHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH;, BIIAJCTh MOHOJOTHYECKOM ¥ JHUAIOTHYECKOH (hopMaMu pedu B
COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKaTh CBOM MBICIH C JOCTaTOYHOM
MOJTHOTOM U TOYHOCTHIO;

pezynamuensle: TPUHUMATH Y4eOHYIO 3aiady; aJeKBaTHO BOCIIPHHHMATh WH-
(dopMalMIO YUUTENs; MIAHUPOBAHUe - COCTABIATH IUIAH PabOThI C Y4eOHHKOM;
BBIIIOJIHATE 3aJaHUA B COOTBCTCTBHHU C MOCTaBJICHHOM HCJIbIO; CTPOUTDH AJITOPUTM
NEHCTBUII TI0 OpraHM3allid CBOEro pabdoyero Mecra ¢ YCTaHOBKOM Ha
q)yHKHI/IOHaHLHOCTL; MJIaHUPOBATH CBOIO ACATCIIBHOCTD IMOJ PYKOBOACTBOM

HOTO) SI3bIKA U
SI3BIKA XUMHH.
0O06001aT U
JENAf0T BBIBOJIBI
10 pe3ylbTaTaM
MPOBEIEHHOTO
IKCIEPHMEHTA.

YaroT CBONCTBA
METaJJIOB MPH
COOIIOIEHUH
TIPaBHUII
TEXHHUKH 0€3-
OITACHOCTH,

0 OpMIISAIOT
OTUET, BKITIO-
YAIOIUH OITH-
caHue HaOJIo-
JIEHUSI, €TO
pe3yIbTaThI,
BBEIBOJIBIL. [10-
TyYaroT XH-
MHYECKYIO
HHDOPMAITUIO
U3 Pa3InIHbBIX
HMCTOYHHUKOB.
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VIUTEIS, Yyeaenonaeanue — (OPMYITHPOBATh y4eOHYIO 3amady Ha OCHOBE CO-
OTHECEHHUS TOTO, YTO YK€ HM3BECTHO YYaIIUMCS, ¥ TOTO, YTO €Ile HE H3BECTHO;
ocywecmenenue yueOHvix Oelicmeuti — BBITIOJIHATH JabopaTopHyO padoTy.
JIM4HOCTHBIE YMEHMSI: camoonpedenerue - TEMOHCTPUPYIOT HHTEIUICKTyaIbHbIE U
TBOPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOLICHWE K OOYUYCHHIO; TIPOSBIIIOT
[M03HABATEIHHBIA HHTEPEC K U3YyUCHHUIO TIPeIMETa
16/2 |IIpocteie Beme- | HemeTamsl, [IpenMeTHBIE YMEHHS: Habmnronmarot A-7. | [lomydator [IucpMeHHBIH
CTBa - HEMETAJUIBI, | XUMHUIECKas 000iCHbI  3HAMb OTIPEHETICHNST TOHATHH «HEMETAIUIBD), «aJUIOTPONmsD), «amio-| [loxyaenue XIMAYECKYI0 |0TYET O TIIpo-|
UX CpaBHEHUE C ¢dopmya, TPOTHLIE BUAOM3MEHEHHS, WINM MOTU(PHKAIUN», cIocod ompeneneHus TmpH-| o3oHa. J1-8. nHGOPMALIMIO  |[MeJaHHOK  pa-
MeTaJIaMH. IDIOTPOITHS, HA/UICKHOCTH HEOPTraHWYECKMX BEHNIECTB K OJHOMY W3 HM3YYEHHBIX KiaccoB| OOpasubl O€I0ro | H3 pasiniHbIX [00Te
AnnoTponus. (ypox | aJNIOTPOIHBIE  |(METAJUTBI M HEMETAIUTHI); U CEepOro OJIOBa, | HCTOYHHUKOB.
COMKPBLIMUS» MOIU(DHUKAMUN  |00IJICHbI Y Memb: OINCHIBATH TMOJOKEHHE DSJIEMEHTOB- HeMeTauioB B [lepwomu-| Gemoro u CamocTos-
HOBbIX 3HAHULL) yecKkoil cuctemMe xumudeckux sneMeHToB JI. . MenzeneeBa; ycTaHaBIMBATh| KPAaCHOTO TEJIBHO U3Y-
[IPUIUHHO-CIICICTBEHHBIC CBSI3M MEXKIY CTPOCHHEM aToMa M XUMHYECKOH CBsI3bi0 B| hocdopa. YaloT CBOWCTBA
MPOCTBIX BEIIECTBAX - HEMETaIaX; OOBACHITH MHOrooOpa3ue mpocThiX BemiecTB| Bemonusror JIO | HemeTamion
TakuM (PaKTOPOM, KaK alJIOTPOIIHST; 00palaThes ¢ 1abopaTopHbIM obopyqoBanueM u| Ne 7 . IpH CO-
HarpeBaTeIbHBIMA ~ TPHOOPaMH B COOTBETCTBHU C MpaBWiIaMu TEXHUKH «O3HaKOMIJICHHUE | ONFOCHUN
0C30MaCHOCTH;  BBINOJHATH  IpocTeiime  AedcTBUS ¢ J1aOOpaTOPHBIM| C KOJUIEKIUEH IIpaBUII TEX-
000OpyIOBaHMEM: JIAOOPATOPHBIM  INTATHMBOM, CIUPTOBKOW; HAONIONATh 33| HEMETAJIIOBY. HUKH 0e3-
CBOWICTBAMH BEIIECTB M SBICHUAMH, IPOUCXOIIIINME C BEIIECTBAMH; ONHCHIBATH [LnaHUpyIOT 1 OTIaCHOCTH,
XIUMAYECKAH SKCIEPHUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)| OPraHU3YIOT CBOE| 0popMILTIOT

S3bIKa W SI3BIKA XUMHH;
SKCTIEPUMEHTA.
MeTanpeaMeTHbIe YHUBepcaJibHbIe YueOHbIe aeiictBus (YY/):
nosnaeamensvhvle: obujeyuedHvle - OpraHU30BBIBATh CBOIO YICOHYIO IEATEIHLHOCTD;
(hopMynupoBaTh OTBETHI Ha BOIPOCHI YUUTENS; yIaCTBOBAaTh B TPYIIIOBOH padoTe
(Marast TpyIIa, KJIacc); UCIOJIb30BaTh MPHUEMBI PabOTHl ¢ HH(pOpPMaIeH (TOUCK U
0TOOp HMCTOYHMKOB HEOOXOMMMOH HMH(pOpPMALMH, CHCTEMAaTH3aIMsd HHGOPMAIIN);
coOIIOaTh TIpaBHUiIa TOBEACHHUS M PabOTHl ¢ JabOpaTOPHBIM OOOPYIOBAaHHEM B
KaOWHETe XHMMHH; OCYIIECTBIIATh PEe(ICKCHIO CIIOCOOOB M YCIOBHU JCHCTBUS,
KOHTPOJIb M OLEHKY Ipolecca U Pe3ylbTaToOB JESITEIbHOCTH; CAMOCTOSATENILHO
BBIZIETATS W (OPMYIHpOBATH IIO3HABATENBHYIO IL€Nb; CO37AaBaTh aJTOPHTM
NESITENbHOCTH TPH PELICHHH IMPOOJEM TBOPYECKOTO M IIOMCKOBOTO XapakTepa:
l102uyeckie — caMOCTOATENIHHO CO3/1aBaTh CIIOCOOBI penleH s TPo0IIeM TBOPUECKOTO
M TIOMCKOBOTO XapaKTepa; YCTaHABIMBaTh IPUYMHHO-CIEACTBEHHBIE CBS3H;
MPE/ICTABIIATH LIETIOYKH 0OBEKTOB U SBJICHNH;

IO€IaTb BBIBOJBI IIO0 pE3yJbTaraM IPOBEIACHHOIO)

paboyee MecTo.
OnuchIBaIoT Xu-
MHUYECKHN dKC-
MIEPUMEHT C TI0-
MOIIIBIO €CTe-
CTBCHHOTI'O
(pycckoro wim
POIIHOTO) SI3bIKA U
S3bIKAa XUMUU.
0O06001waloT 1
JIETAFOT BBIBOJIBI
0 pe3yabTaTaM
MIPOBEICHHOTO
IKCIEPHUMEHTA

OTYET, BKITIO-
YaroIuyi ONn-
canue HalJIo-
JIEHUs, €ETO
pe3yibTaToB,
BBIBOJIBI. BhI-
TTOJTHSIIOT
CPaBHEHUS 110
aHaJIOTHH
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CTPOUTH JIOTUYECKYIO LEMOYKY PacCyKOCHHH; MPOW3BOANUTH aHAIH3 HCTHHHOCTH
YTBEPKICHUH;

KOMMYHUKAmMUGHble: TUTAHNPOBATh Y4eOHOE COTPYOHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH; BIIQJAETh MOHOJOTHYECKOM M AHAIOTHYECKOH (hopMaMu pedu B
COOTBETCTBUU C HOPMaMH POJHOTO SI3BIKA; BBIPAXKAaTh CBOM MBICIH C JOCTaTOYHOM
[MOJITHOTOM M TOYHOCTBIO;

pezyisimugnble: TPUHAMATH YYEOHYIO 3aJady;, aJeKBaTHO BOCIPHHUMATH UWH-
(bopManuIo YUHTENs; WIaHUpogaHue - COCTABISITH IUIAH pabOThI ¢ yIEOHHKOM;
BBIMOJHSTh 3aJJaHUs B COOTBETCTBUH C MOCTABICHHOW LIENBIO; CTPOUTH aJITOPHTM
NMEMCTBUIA 1O OpraHu3alMd CBOEro pabodero Mecrta ¢ YCTAaHOBKOW Ha
(b YHKIIMOHAIEHOCTB; IJITAHUPOBATH CBOIO IESITEIBHOCTH MOl PYKOBOJICTBOM YUUTEIIS;
yenenonazanue — (HOPMYITUPOBATh yueOHYIO 3a/iauy Ha OCHOBE COOTHECEHHS TOTO,
YTO Y€ HM3BECTHO YYAIIUMCS, W TOTO, -UTO €IIe HE U3BECTHO; OCYUjeCHEIeHUe
yuebHbIx Oeticmautl — BBITOHATEL J1a00paTOpHYIO padboTy. JINUHOCTHBIE YMEHHUS
camoonpedenenue - IEMOHCTPHUPYIOT HHTCIUIEKTYalbHBIE W  TBOPYECKHUE
CIIOCOOHOCTH,  OTBETCTBEHHOE  OTHOIIEHHE K  OOYYCHHIO;  MPOSBILIOT]
MI03HABATEIHHEIN' HHTEPEC K U3YUCHUIO XUMHIH

17/3

KomunuecTtBo
[1ecTBa
(VPOK «OMKpbIMuUsLy,
HOBbIX 3HAHUIL)

BCA|

Monb, KoOIHU4Ye-
CTBO BCIIECCTB,)
MOJISIpHAsI Macca

IIpeaMeTHBbIC YMEHMS:

00/DICHbl  3HAMb  OTIPEHENICHNST TIOHATHH
ITOCTOSTHHASI ABOTAZIPO», «MOJIIPHAS Maccay;
009iCHbL YMenb BEIYUCITH MOJLIPHYIO MaccCy 10 (OpMyJie COSIHMHEHHUS, MaCCy
BEIIIECTBA, PEIIaTh 3aa4YH C HCIOIb30BAaHUEM MTOHATHH «KOJIMIECTBO BELICCTBAY,
«MOJISIPHASI MacCay, «IIOCTOSTHHAS ABOTaIpO».

MeTtanpeaMeTHbie YHUBepcaJbHble yueOHbIe neiicTeus (YY/):
no3nasamenvHble: 0buyeyuedHble - OPraHU30BBIBATH CBOIO YUEOHYIO ICSITEIbHOCTE;
(hopMyTpOBATh OTBETHI HA BOIPOCH! YUUTENS]; yUaCTBOBATh B IPYNIIOBOI padoTe
(Manas rpynma, Kjacc); OCyIEeCTBIATh pedIeKCHIO CTocOO0B U YCIOBHIA ACHCTBUS,
KOHTPOJIb ¥ OIIEHKY IPOIIECCa PE3yIbTaTOB NESTEIbHOCTH; CUHME3 - COCTABIATh
IIEJIOE U3 YacTell, B TOM YHCIIE CAMOCTOSATENFHO TOCTPAuBaTh C BOCIIOTHEHUEM
HEJIOCTAIOIINX KOMIIOHEHTOB; OCYIECTBIISITH BHIOOP OCHOBaHUI M KPUTEPHEB JUTS
CpaBHEHHMs, KJIACCH(UKALNHA OOBEKTOB; KOMMYHUKAMUGHbLE: TIIIAHNPOBATh
yueOHOe COTPYAHHUYECTBO C YIUTEIIEM M CBEPCTHUKAMH; BIIaJIETh MOHOJIOTHYECKOM
1 TMAJIOTHYeCcKOl OpMaMy pedr B COOTBETCTBUH ¢ HOPMaMHU POIHOTO S3bIKa;
BBIPAKaTh CBOU MBICIIH € JOCTATOUHOM MOJTHOTON U TOYHOCTBIO;

pezynamueHple: IpUHAMATH YaeOHYIO 3a1ady;, aJleKBATHO BOCHPHHUMATD WH-

«MOJIb», «KOJHYECTBO BCIICCTBA,

Hab6mrogaror J1-9.
HexoTopeie
METaJIIbI
HEeMETaIIBI
KOJTMYSCTBOM
BerecTBa 1 MOJIb.
Pemaror 3amauu c
CIIOJBE30BaHUEM
MOHATHUU «KOJINYE-
CTBO  BEILIECTBAY,
«MOJISIpHas ~ Mac-
ca», «IOCTOSIHHAs
ABOTazipo»

H
C

Haxonsar
JIOTIOJIHUTENb-
Hy0 HHpOP-
MaLuIo B
Hay4yHO- I10-
MyJSIPHOM JIH-
Tepartype,
CIIPaBOYHHUKAX,
Nurepuete

NuauBuay-
ANTbHBIN
(pOHTATBEHBIN
ornpoc. Pemenue
3a1a4 Ha
[pUMEHEHUE,

hopmys

nu
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(hopMaruro yaures; yeienonaeanue - GOpMyIupoBaTh YIeOHYIO 3a/1a4y Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ M3BECTHO YUAIIIMCS, U TOTO, YTO €IIle He U3BECTHO.
JIM4HOCTHBIE YMEHHS: camoonpedeieHue — TIPOSBISIIOT OTBETCTBEHHOE OT-
HOIICHUE K 00YUCHHIO, T03HABATENFHEBIN HHTEPEC; 0CO3HAIOT IEHHOCTH 3/I0pPOBOTO U
Oe3omacHOro o0pasza JKHU3HHU; IEMOHCTPHPYIOT YBaKHUTEIHHOE OTHOMICHHE K
CTapIIUM W MJIaJIINM TOBAPHIIAM
18/4 | Monspuslii 06beM MoONSpHBIH [IpenMeTHBIE YMEHHA: Habnromarot Cocrasnstor | UnauBuny-
ra3000pa3HBIX 00BEM,  TOCTO-|00/1/CHbl  3HAMb OIPENCICHUS TOHATHH «MOJb», «KOIWYECTBO BemecTBay,| J1-10. MoJspHEI | KOHCIIEKT aNbHBIE Kap-
BEIIECTB (YpoK STHHAsT ABOTAJIPO,«IOCTOSHHAs ABOTagpo», «MOJSIpHAs Maccay, <«MOJSIPHBIH 00BeM Ta30By», 00BEM ra- TEKCTa TOYKH C 3a/1a-
COMKPBLIMUS» HOPMaJbHBIC «HOpMAITbHEIC YCIIOBU»; 3000pa3HBIX HUSIMH IO TEME
HOBbIX 3HAHULL) YCIIOBHS 0010iCHbI YMemb BBIYUCIIITH MOJBIPHYIO Maccy IO (opMmyie CoequHEHUs, Maccy| BemecTs. PermaroT «Kommaecto
BelIeCTBA, pPEIllaTh 3aJla4d C UCIOJIH30BAHUEM IMOHATHH «KOJIMYECTBO BEUIECTBAY,| 3aJa4YH C UCTIONb- BEIIECTBAY.
«MOJIApHAsi Macca», «IOCTOSIHHas ABOTaJpo», «MOJAPHBIA 00BEM Ta30B», 30BaHHEM MOHS- Wunusu-
«HOPMaJIbHBIE YCIIOBUS. TUH «KOJTHYIECTBO IyaJIbHBIN U
MeTanpeaMeTHble YHUBepcaJibHbIe yueOHblIe aeiictBus (YY/): BEILIECTBAY, (bpoHTaNBHBIH
nosnaeamenvhule: 0bujeyuedHvle - OPraHU30BBIBATh CBOIO YUEOHYIO 1ESTEIbHOCTD;| «MOJISIPHAs Mac- ompoc

(hopMynIupoBaTh OTBETHI Ha BOIPOCHI YUUTENS; YIaCTBOBATh B TPYIIIOBOH padoTe
(Mayasi Tpymma, KIJacc), Jocuieckue — OCYIIECTBISATh MOMCK HH(popManuu (U3
MaTepHaloB y4eOHHKA, TBOPYECKOW TETpaid, IO BOCHPOM3BEICHHIO B MaMSATH|
MPUMEPOB U3 JIMYHOTO IMPAKTHUECKOTO OIBITA), IOTIONHSIOMEH W pacIIUpsIOmIeH
UMCIOIIECs] TaHHBIC; Cumme3 — COCTaBIATh LEJNOE W3 YacTeld, B TOM YHCIC
CaMOCTOSITEIBHO JOCTPaMBaTh C BOCIIONHEHHWEM HENOCTAIOMNX KOMIIOHEHTOB;
OCYIIIECTBIIATE BBIOOP OCHOBAHWN M KPUTEPHEB ISl CPAaBHEHUS, KIAacCH(pHUKALINH]
00BEKTOB;
KOMMYHUKAMUGHble: TUTAHHUPOBAaTh Yy4eOHOE COTPYOHMUYECTBO C YUYHUTEIEM U
CBEPCTHUKAMH; BJIAJECTh MOHOJOTMYECKOM M AMaNoTHYecKoi (opMaMu pedun B
COOTBETCTBUU C HOpMaMU POJHOTO fA3bIKA, BbIpaXXaTb CBOW MBICIIHU C JIOCTaTOqHOfI
[TOJTHOTOU U TOYHOCTBIO; YMETb KOPPECKTHO BECTH AHUAJIOT, YHaCTBOBATh B ATUCKYCCHUHU;
63auMOOelicmeue - CTPOUTh COOOIICHHS B COOTBETCTBUH C YUeOHOM 3amadeii;
MCIIOJIb30BaTh PEUYEBbIE CPEACTBA ISl AUCKYCCUU U apIyMEHTAllUU CBOEH MO3ULIUH;
pezynamuensle: PUHIMATH yIeOHYIO 3a/1a9y; aIeKBaTHO BOCIPUHIMATH UH-
(hopMaLUIO YIUTEIS;, NAAHUPOBAHUE — COCTABILTH IDTaH OTBeTa. JINUHOCTHDBIE
YMeHUs: camoonpedenenue - IeMOHCTPUPYIOT OTBETCTBEHHOE OTHOIICHUE K
00yYeHUIO; MPOSBIISIOT II03HABATEIFHBIN HHTEPEC K H3YICHHIO

ca», «MOJIIPHBIN
00BEM Ta30BY,
«IOCTOSIHHAS
ABoraapo»
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peaMeTa

19/5 |Peurenue 3amau ¢ | Monsb, konuue- |[[IpeaAMeTHBIE YMEHHU: Pemarot 3amaun | CocraBnsitor | UHauBuay-
WCIIOJIb30BAHUEM | CTBO BEIIECTBA, |00JXCHbL 3HAMb OTIPEACTICHHUS IOHATUHN «MOJIbY, «KOJIMYECTBO BEILIECTBAY, C UCTIOJIb- KOHCIIEKT aJNbHBIN U
W3YYEHHBIX T10- MOJIIpHAs Mac- [(IIOCTOSIHHAsT ABOTaIpoy, «MOJIIPHAA Maccay, «MOJISIPHBIA 00bEM Ta30By, 30BaHMEMIIOHA- | TekcTa [Ipen- | dpoHTanbHBIN
HATHI. O0001Ie- | ca, MOJIIPHBIH  [(HOPMAJIBHBIC YCIIOBHSI»; «METAIIMUECKAS CBSI3bY; THN «KO- CTaBJISIIOT UH- | OTIPOC.
HHUE U CHCTEMAaTH- | 00BEM, ITOCTO-  [00/I)CHbI YMemb BEIUHACIATE MOJISIPHYIO Maccy 1o popMyJsie COSIMHEHHS, Mac- JIMYEeCTBOBE- ¢dopmanuio o | Pemenne
3aIsl 3HAHUHM 10 | SHHAIABOTaA-  |CY BEIIECTBA, PEIIaTh 3aa4ud C HCIOIB30BAaHUEM ITOHATHIA «KOJIMIECTBO BeIle- IIECTBAY, TeMe 3agad
teme «[IpocThie | po, HOpMab-  [CTBay, «KMOJISIPHAS MAccay, «IIOCTOSHHAS ABOTaipoy, «MOJIIPHBIN 00beM ra- «MouapHas Mac- | «Xumuueckas | CamocTos-

BEILECTBA»
(ypox obweme
MoooN02UYeCKOU
HanpasieHHocmu)

HBIC YCIIOBHSI.
Meramnsl, mia-
CTHYHOCTD,
TBEPIOCTh
JJIEKTPOTIPO
BOJIHOCTB, M€-
TaJTMYSCKUH
6neck. Heme
TaJlIbI, XUMHYE-
ckas GopmyIia,
AJJIOTPOITHS,
QIJIOTPOITHBIC
MO (UKALINH.
Monsb, Koau4e-
CTBO BEILIECTB,
MOJIIpHast Mac-
ca, MOJISIPHBIN
00BEM, IOCTO-
stHHassABora-
PO, HOpMalTb-
HBIC YCIIOBI/ISI

30B», KHOPMaJIbHBIE YCIOBUSA», COCTABIIATE CXEMbI 00pPa30BaHUs METaJINYe-

CKOM XHMHUECKOH CBA3U; ONPEAEIIATh TUIl XUMUYIECKOH CBsI3U 1o hopMmyrne
BELIECTBA; IPUBOAUTD IPUMEPHI BELIECTB C METAJLINYECKON CBA3bIO; XapaKTe-
PH30BaTh MEXaHU3M 00pa30BaHUS METAJUTMUECKOM CBA3H.

MeTanpeaMeTHbIe YHHBepcaldbHble ydeOHblIe AeficTBus (YY/):
nosnaeamenvhule: 0bueyuedHbvie - OPTaHU30BBIBATH CBOIO YUEOHYIO esATEIb-
HOCTH: (DOPMYIIMPOBATH OTBETHI HA BOIPOCH! YUNTENS; YIaCTBOBATH B TPYIIIIO-

BOI1 paboTe (Masas rpyIna, Kjacc); UCII0JIb30BaTh MPUEMBI paOOThI ¢ HHDOP-
MaIHei; OCYIIECTBIATE pe(IIEKCHIO CIIOCOOO0B M YCIOBUI NEHCTBHSL, KOHTPOIb

1 OLIEHKY IIPOLIECCA U PE3YIIbTATOB JAESATEIbHOCTH; 102U eCKUe - OCYLIECTBIATh
morcK nH(opManuH (13 MaTepHaIoB YIeOHNKA, TBOPUCCKON TETPaIH, IO BOC-
[IPOM3BEJECHUIO B IAMSTH IPUMEPOB U3 JINYHOT'O MPAKTUUECKOT0 onbiTa), Jo-
MOJTHSAIOIIEH U pacIlUpsIoLIeil UMeIoLecs JaHHbIe; CuHme3 - COCTaBJIATD Lie-

JI0€ U3 4acTeil, B TOM YHCJIe CAMOCTOATENbHO IOCTPAUBATh C BOCIIOJIHEHUEM
HEA0CTAIOIUX KOMIIOHEHTOB;

KOMMYHUKAmMUGHble: TUNIAHUPOBATh yIeOHOE COTPYAHUIECTBO C YIUTEIIEM U
CBEPCTHUKAMHU; BJIAJICTh MOHOJIOTHYECKOH H Jlpanorudeckoi (hopMaMu peuu B
COOTBETCTBUU C HOPMaMH POJHOTO S3bIKA; BBIPa’kaTh CBOM MBICIIU C JJOCTa-

TOYHOM MOJIHOTOM ¥ TOYHOCTBIO; BIAJIETh KOMMYHUKATHBHBIMHA YMEHUSIMU;
OBJIA/IEBATh OIBITOM MEXINYHOCTHON KOMMYHUKAINH: 63aumooelicmaue -

CTPOUTH COOOLLIEHHSI B COOTBETCTBHU C Y4eOHOH 3aj1aueil; HCIOIb30BaTh PEUEBBIE
CpelIcTBa UId AMCKYCCUM W apryMEHTalUud CBOEH IO3ULUM; pezyismugHble:
MPUHIMATh YIeOHYIO 3a/1ady; aJeKBATHO BOCHPHHHMATH WH(POPMAIUIO YUHUTEIS;
naaHuposaHue — COCTABITH IUIAH OTBETa; paboTaTh ¢ TEKCTOM mmaparpada u ero
KOMITOHEHTAMHU; leenoideanue - OCYIIeCTBIISATh IOCTAHOBKY yueOHOW 3a1aun Ha
OCHOBE COOTHECEHHs TOIO, YTO YK€ M3BECTHO Yy4alllUMCS, U TOTO, 4TO €lle He
3BECTHO.

JINYHOCTHBIE YMEHHUS: camoonpedeneHie — NEMOHCTPUPYIOT HH-

ca», «MOJIIPHBIN
00BEM Ta30BY,
«IOCTOSTHHAS
ABorazpo»
YcraHaBiauBaoT
MPUYUHHO-
CIICICTBCHHBIC
CBSI3H: COCTaB
BCITICCTBA - THII
XUMHUYECKON
cBsi3u. Pemmaror
3a7a9M C HC-
IMOJIb30BaHUEM
TMOHSITUM «KOJIHU-
YeCTBO Bellle-
CTBay», «MOJISIp-
Has Maccay,
«MOJISIpHBIN
00BEM Ta30BY,
«TIOCTOSTHHAS
ABoraapo»

CBSI3b» B BUJIE
TAOJIHIL, CXEM,
OTIOPHOTO
KOHCIIEKTA, B
TOM YHCIIE C
PUMEHEHUEM
cpencts UKT

TenbHas pado-
Ta IO TeMeE
«KonuaecTBo
BEIIIECTBAY.
NunuBuny-
aJIbHBIN U
(bpOHTATBHBIH
omnpoc
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TEJUICKTyaJdbHbIE M TBOPUYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIIECHHE K
00yUeHUIO

20/6 | KonTpoubHas Mertannsl, na- |[[IpeqMeTHBbIe YMEHHSI: 000ICHbl YMemb UCIIONb30BaTh IPHU PEIIEHUU pacueTHBIX| Konmponvhas paboma é 08yX eapuanmax us 3a-
padora Ne 2 o CTUYHOCTD, 3amad TOHATHS «MaccoBasi [OJSl DJIEMEHTa B BEIIECTBE», «MAaccoBas OIS OaHuUll pa3HO20 8uda:
teme «IIpocTble | TBEpHOCTS, [PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs TOJIS Ta3000pa3HOTO BEIIECTBAY, IPOBOJUTE| - C BEIOOPOM OFHOTO IPABIIBHOTO OTBETA U3
BEIIECTBa» (YPOK | BIIEKTPOIIPO- pacueThl C HCIOJIb30BaHMEM IIOHATHM «MaccoBas [OJIsl 3JEMEHTA B BEILECTBE), HECKOJIbKUX IIPEJI0KEHHBIX;
passusaiouje2o BOJHOCTB, ME-  |«MaccoOBasi MOl PAacTBOPEHHOTO BEIIECTBA», «OOBEMHAs HONSA Tra3000pa3HOTro| - Ha COOTBETCTBUCE;

KOHMpOs). TaJUIMYECKUA  [BELLECTBaY. - ¢ BBIOOPOM HECKOJIBKHX MPABUIBHBIX OTBETOB M3
omeck. Heme-  [MeTanpeamMeTHble yHHBepcaibHbIe YueOHbIe aeiicrBus (YY/): MPEIIOKCHHBIX BApUAHTOB;
Tajbl, XUMU-  |HO3HAGAmMeNbHble: YCTAHABIMBATH MNPUYMHHO-CICACTBEHHBIC CBSI3M; BIAJETh - C HAIMCAHUEM PAa3BEPHYTOTO OTBETA; C
yeckas popMyJia,[HaBbIKAMH KOHTPOJIS W OLEHKH CBOEH AEATeNbHOCTH; MPUMEHSTh 3HAHUS IPH| paCUCTHBIMH 3aJa4aMU
JTIOTPOIIHS, PELICHNH pacueTHBIX 3ajay;00ujeyuednble - OPraHU30BBIBATH CBOK YUYEOHYIO
QUIOTPOIIHBIE  [MESTENbHOCTH; (DOPMYJIUPOBATH OTBETHI HA BOIIPOCHI;
MOJU(DUKALUY. |[pezyiamugHple: TPUHUMATh YueOHYIO 3ajady; aJeKBaTHO BOCIPUHUMATH HH-
Morns, (hopMaLIUIO YUUTEIIS; nIaHUPOSaHUe - COCTABIATH IUIaH PaOOTHI; BBITOIHSTE 3aJaHuUs
KOJIMYECTBO B COOTBETCTBHH C IIOCTaBJICHHOH WEINBIO; ocyujecmeierue yueOHuvix Oeticmseuti -
BEILECTBA, MO-  |0TBEYaTh HA MOCTABJIEHHBIE BOIPOCHI;yenénoaazanue - OCyIeCTBISATh IOCTAHOBKY)|
nspHas Macca,  [y4eOHOI 3a1auM Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO YUAIIUMCSI, ¥ TOTO,
MOJIIPHBII YTO ellle He U3BECTHO.
00beM, mocTo-  |JIMYHOCTHBIE YMEHHS: TEMOHCTPHPYIOT OTBETCTBEHHOE OTHOIIICHHE K O0YICHHIO
SIHHAs
ABoraa-po,
HOpMaJbHbIE
YCIIOBUS
Tema 3. CoequHeHns] XMMHYECKHUX 3J1eMeHTOB (15 yacoB)

21/1 |Cremenb  okucne-BuHApHBIE co-lIpeomemmnvie ymenus: NuguBunyansHo: | Ucnons3ytor | UHnuBumy-
Hus.  HomeHkma-leiMHEHUs,  CTe-00JCHbl 3HAMb OINPENETICHUs MOHITUN «CTENEeHb OKHUCICHHS», «BAJIEHTHOCTHY,| COCTaBIISAIOT IpUeMBI pabo- | aabHBIH U
Typa OWHApPHBIX[ICHh OKUCICHUS,TIPABIJIA ONPENEIICHUS CTEICHeH OKUCICHHUS JIIEMEHTOB; OO0JJCHbl  yMmems.| popMyIbl Ou- THI ¢ HHQOP- | HpOHTATBHBIN
COCTMHEHUN (YpOKBaJIEHTHOCTD, CpaBHUBATh TOHATHA «BaJICHTHOCTH» U «CTENEHb OKUCICHHUA»; NAaBaTh HA3BAHUs] HAPHBIX COCIM- | MAIMEH: MOMCK | Ompoc.
«OMKPBLIMULY XUMHUYECKas OMHAPHBIM COCIWHECHUSM II0 HOMEHKJIATYPE; COCTAaBIATH (DOPMyIIbl OWMHAPHBIX| HEHUH IO Ba- u oTOOp
HOBbIX 3HAHU) HOMEHKJIaTypa  |[COeIMHEHHH. JIEHTHOCTU U HUCTOYHHUKOB

\Memanpeomemnovie YHU8epcanbvHble yuebHvle Oeiicmeusn (YY/):| naxonsr Ba- HEO0XO0IUMOM
nosnaeamensvhvle: odujeyuebHvle - OPraHN30BBIBATH CBOIO YICOHYIO 1ESTEIBHOCTD;| JEHTHOCTHU T10 uHpOpMaIHH,
(hopMynupoBaTh OTBETHI Ha BOIPOCHI YUMTENs; yIacTBOBATH B IPYNIOBOH pabote dopmyie Ou- cHCTEeMaTHu3a-
(Masnas TpyIma, Kjiacc); OCYIIEeCTBISTh peIIeKCHUIO CITIOCOO0B U YCIIOBHM JIEHCTBUS, HAPHOTO cOoeau- | Itust HHQOP-
KOHTPOJIb M OLIEHKY TpOLecCca U PE3yJIbTaTOB ACATEIBHOCTH; CUHMe3 - COCTABIAThH HeHus. Onpeae- | Mauuy, mo-
[1€J10€ U3 YyacTel, B TOM YHUCIIE CaMOCTOSITEIbHO /10~ JSIIOT CTENEHb CTaHOBKa U
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CTpamBaTh C BOCIIOJHEHHEM HEIOCTAIOMINX KOMIIOHEHTOB; OCYIISCTBIATH BBIOOP| OKHCIEHUS ie- | GOpMYyITHpO-
OCHOBaHHII W  KpUTEPHEB JJIsI CpaBHEHMS, KiIaccHpHUKanuyd  oOBEKTOB;| MeHTOB. Ha3pl- | BaHme mpo-
KOMMYHUKAmMUu@Hble: TUTAHNPOBATH y4eOHOE COTPYOHHYECTBO C YUYUTEIEM H| BalOT OMHAPHBIE | OJIEMEI.
CBEpPCTHUKAaMU; BIaJIeTh MOHOJOTMYECKOW M JHAOTHUECKON (opMaMu peyd B| COEAMHEHUS 1O
COOTBETCTBUU C HOPMaMH POJIHOTO fA3bIKA; BBIPAXKaTh CBOU MBICIIH C JIOCTATOYHOM| XUMHUYECKOI
[MOJTHOTOM M TOYHOCTBHIO; OBJIA/IEBATh OIBITOM MEXKIMYHOCTHOM KOMMYHHUKAIMH; HOMEHKIATYypeE,
63aumoOleticmeue - CTPOUTH COOOIIEHHWS B COOTBETCTBHHM C Y4eOHOW 3ajadeid;| 3HAKOMSATCS C
MCIIOJIb30BATh PEUEBbIC CPEACTBA IJIsl AUCKYCCUU U apTYMEHTAIlUU CBOEH MO3UINH; | HEKOTOPBIMU
pezynamuenvle: TPUHUMATh YUeOHYIO 3ajJady; aleKBaTHO BOCIPHUHHMATH WH-| TPUBUATbHBIMU
(hopMaLuIo YIUTENs; niaHuposanie - COCTaBIATH TUIAH OTBETa; paboTaTh ¢ TEKCTOM| Ha3BaHUAMHE. B
maparpada M ero KOMIIOHGHTaMU; yelenoideanue - OCYIIECTBIATh MOCTaHOBKY| mapax: Cpas-
yaeOHOM 3aJa91 Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ H3BECTHO YUALTHMCS, ¥ TOTO,| HUBAIOT IOHSTHS
YTO eIl€ He U3BECTHO. «BaJICHTHOCTH» U
VIuunocmuole ymeHusa: camoonpeodeneHue - OCO3HAIOT IEHHOCTH 3IOPOBOTO H| «CTEIICHb OKHCIIE-
0e3omacHOro 00pa3a >KU3HH; MPOSIBISIOT YBAXKUTEIEHOE OTHOIIECHHE K CTAPIINM H| HHSD».

MJIaIIIMM TOBapHILAM.

22/2 | BunapHbIe co- Oxcunsl, Boxa,lIpeomemmuvie ymenusa: Habnronmarot A-11) [Tomydatot [ TchrMEHHBIH
enuHeHns1. OKCH-  [YTTICKUCTBIA  Ta3,[0010/CHbl 3HAMb OTIPeNIeNICHUEe TOHATHS «OKCHABI», Ha3BaHUS OKCHUIOB, BakHeHmme| «O0pa3isl XUMHUYECKYIO |0TYET O IPO-
IbL. (VPOK «om-  |HeralieHas KJ1aCChbl HEOPraHMYECKUX COECAMHEHUH; OKCHIIOBY. MHPOPMAIMIO |IEeaHHOH  pa-|
Kpulmusiy HOGbIX  [A3BECTh 00/10ICHbL yMemb. OTIPENICTIATh BaJICHTHOCTH W CTENEHHM OKHCICHHS 3JIeMeHTOB B| Bemonustor JIO | U3 pa3nuyHbIX [0OTe. WNnam-
3HAHUL) OKCHUJIaX; OMKCHIBaTh (PU3MUYECKHE CBOMCTBA OTACIBHBIX MpeACTaBUTENel OKcHIoB; Ne 8 - WCTOYHUKOB.  [BUAYaJIbHBINA

COCTaBJISTh (HOPMYJIBI OKCHJOB MO BAJICHTHOCTSM M CTENeHsAM okucieHus #u «O3nakomnenue ¢ Jenarot TBop- |Omnpoc. Tect ¢
Ha3bIBATh UX. KOJUIEKITUEH YeCKyIo paboTy |[CAaMOKOHTPOJIEM
\Memanpeomemnoie YHUsepcanvHbvle yuebnwle deiicmeusn (YY/):| okcunoB» «OKcHJibI B 110 KJIIOYY.

nosnaeamensvhvie: obujeyuedHvle - OPraHU30BBIBATh CBOIO YICOHYIO IEATEIBHOCTD;
y4acTBOBAaTh B IPYMIIOBOM padoTe (Mayas rpymma, Kjacc); OCYIECTBIATh MOUCK U]
0TOOp NCTOYHNKOB HEOOXOAMMOM HH(OPMALIH, CHCTEMAaTH3UPOBATh HHPOPMALIHIO;
(hopMyIHpOBATH ITPOOIIEMY; OCBAaMBATh IIPHEMBI NCCIIEOBATENILCKOM AEATEINBHOCTH;
cOOMro/IaTh IpaBiIa TOBEINEHHS M PaboThl ¢ J1TaGOpaTOpPHBIM O0OPYJOBaHHEM B
KaOWHeTe XWMHM; OIECHHBAaTh IpolecC U pe3ydbTaThl  JIeSATENILHOCTH;
CaMOCTOSITEEHO BBIIENATE M (DOPMYIHPOBATh ITO3HABATENBHYIO II€JIb; CO3/1aBaTh)
QITOPUTM JIEATETBHOCTH TPH PEIICHHH MHpoOIeM TBOPYECKOTO M IIOMCKOBOTO)
XapakTepa; Jocuyeckue - OCYLIECTBIATH IOMCK HH(oOpMamuu (U3 MaTepHalioB
yueOHUKa, TBOPUYECKOH TETpagd, IO BOCIPOM3BEICHHUIO B IMAMSTH IIPUMEPOB U3
JIAYHOTI'O IMPAKTUYCCKOI'O OHBITa), 0~

IInanupyror u
OpTaHU3YIOT CBOC
pabouee mMecTo.
OnuceIBaOT
pe3yIbTaThI
HaOJIIOICHUIA ¢
ITOMOIITBEO
€CTECTBEHHOT'O
(pycckoro wum
POIIHOTO) SI3bIKA U
SI3bIKA XUMUH,

HAaIlICH >KU3HH
B JI000H
¢dopme, B TOM
YHUCIIE C MPH-
MEHEHHEM
UKT.




4

5

MOTHSAIONICH W PaCIIUPSIONICH NMEIONIHecs TaHHBIC; CO34aBaTh CIIOCOOBI PEUICHNS]
mpoOjeM TBOPYECKOTO M  IOWCKOBOTO  XapakTepa; YyCTaHABIMBATH  IIPHU-
YIHHO-CIICJICTBCHHBIE CBSI3M; IPEAOCTABIATh IEMOYKA OOBEKTOB U  SIBICHHIA;
CTPOUTH JIOTHYECKYIO LIETOYKY PacCyKICHHH; HaOMI0OaTh W ONMHCHIBATH CBOMCTBA
BEIIECTB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO) SI3BIKA M S3BIKA
XMMHH; JeNaTh BBIBOABI MO pE3ylbTaTaM HaONIOJICHUN. KOMMYHUKAMUGHbLE:
[UIAHUPOBATh YU4eOHOE COTPYIHUYECTBO C YUYUTEIEM U CBEPCTHUKAMH; BIIAICTh
MOHOJIOTHYECKON M JIHAaIOTHYecCKo (hopMaMu pedd B COOTBETCTBUU C HOPMaMU
POJHOTO SI3BIKA; BBIPAXKaTh CBOM MBICIH C JOCTATOYHOM MOJHOTONW U TOYHOCTHIO;
YMETb KOPPEKTHO BECTH [HMAJIOT, Y4acTBOBATb B JHUCKYCCHH; 83aumooeticmeue -
CTPOMTH COOOLIEHHS B COOTBETCTBUM C y4eOHOW 3ajadueil; NCIIOIb30BaTh PeUeBbIe
CpeCTBa IS AUCKYCCHH U apryMEHTAIMH CBOCH MO3HITUM;

pezynamueHble: TPUHAMATH YUeOHYIO 3aJady; aJeKBaTHO BOCIPHHHUMATH WH-
(bopMaIuio y4uTens; miIaHUpo8aHue - COCTABIATH IUIAH PAaOOTHI ¢ YICOHHKOM;
BEITTONHSTH 33JaHUs B COOTBETCTBHH C IOCTABJICHHOU IENBIO; CTPOUTH ANTOPHUTM|
MEMCTBUI 10 OpraHmW3allid CBOETO padodero Mecra C YCTaHOBKOM Ha
(DYHKIIMOHAIBHOCTD; yenenonazanue - HopMyIupoBaTh yIeOHYIO 3a7ady Ha OCHOBE
COOTHECEHHUS TOTO, YTO YK€ M3BECTHO YUYAIIUMCS, H TOTO, YTO el HEe M3BECTHO;
ocywecmenenue yueOHvlx Oeticmeuti - BBIIOIHATH J1a00paTOPHBIi ONBIT.
VIuunocmHble yMeHuA: BIAJACIOT KOMMYHHUKATHBHBIMH KOMIIETCHIIUSAMH B OOIIICHUN
U COTPYIHHYECTBE CO CBEPCTHHKAMH, VUYHTEIIMH B TIpollecce y4eOHOMH
IeSITEIBHOCTH.

JIEJAI0T BBIBOJBI.
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Bunapusle co-
enuHeHus. ['na-
pUBL, JeTydne
BOJIOPOJIHBIE CO-
€AMHEHUS. (VPOK
ompabomxu
yMeHul u pe-
aexcuu)

THIPUBI,

XJIOPOBOJIOPOZ,
aMMMaK, Halla-
TBIPHBIA CIIUPT

IIpeomemmnovie ymenusn:

DosicHbl 3HAMb  OTIPEICICHUS TOHATHH «THIPUIBD, BAICHTHOCTH M CTEICHU
OKHCJICHUA 3JICMCHTOB B 6I/IHapHI)IX COCOUHCHUAX

00/DICHbL YMemb. OTMCHIBATH CBOWMCTBA OTHCNBHBIX MPEACTABUTENICH THIPUIOB
(XJI0pOBOIOpOSIa W aMMHAaKa), COCTaBIAITH (GOPMYJBl M Ha3BaHUS THUIPHIOB.
\Memanpeomemmnbie YHUBepcanbHbvle yueoHble Oelicmeus (YY):
nosnaseamesnvhole: ooujeyueOHvle - OPTaHU30BBHIBATH CBOIO YICOHYIO IEATEIHHOCTD;
(hopMyIIHpOBaTh OTBETHl HA BOIPOCHI YYUTEN; YIaCTBOBATH B TPYIIIOBOH paboTe
(Marast TpyIIa, K1acc); COO0AaTh MPaBma OBEACHHS U paboThI ¢ Ta00paTOpHBIM
000pyHOBaHHEM B KAOMHETE XMMHUH; CAMOCTOSTEIIEHO BEIICITE H (POPMYITUPOBATH
[O03HABATEIbHYIO II€NIb; OOpamarbess ¢ J1adOpaTOpHBIM OOOPYIOBaHHUEM U

HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBUHU C IIpaBUjia-

ITnanupyor u
OPTaHM3yIOT CBOE
pabouee mecTo.
CocraBnstor
(bopMyITBL
THIPHUJIOB I10
BaJICHTHOCTH H
CTETICHH OKHC-
JICHUS, JAFOT UM
Ha3BaHMUIL.
Omnpenensor
BAJICHTHOCTH U

IIpoBonst
HAOIIOAEHUS
CBOMCTB Be-
IIECTB U MPO-
HCXOISAIINX C
HUMU SIBJICHUN
¢ COOII0ICHUEM|
TIPaBHUII
TEXHUKH 0€e3-
OIaCHOCTH,
0OpMIISIOT
OTYET C OIH-

[lcbMeHHBIN
OTYET O TMIPO-|
eTaHHOW  pa-
ooTe. ®dpon-
TaJIbHBIA OIPOC
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MH TEXHUKH O€30MaCHOCTH; BBHIITOJHSITH IPOCTCHUIINE NEHCTBHUS ¢ TaDOpaTOPHBIM| CTEIICHH OKHC- | CAHHUEM DKC-

o0opymoBaHMEM: Ja0OpAaTOPHBIM IITaTHBOM, CIUPTOBKOM; HAOMIOAATh  3a| JICHUS JIEMEHTOB| IEPHIMEHTa, €TO

CBOWICTBAMH BEILECTB W SBJICHUSAMH, IIPOUCXOISIIINMH C BEUICCTBAMH; OMHCHIBATH IO GOpMyIaM pe3yIbTaTOB U

XHUMAYECKUI SKCIEPUMEHT ¢ MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO FIUIM POIHOTO) THAPHUIOB. BBIBOJIAMH

SI3pIKA W SI3bIKA XWMHUHU; JENaTh BBIBOABI IO pe3yibTataMm mpoBeneHHoro| Bemomnustor JIO | [Tomywarot

DKCTIIEPUMEHTA; JIo2uyeckue - IPOU3BOANTH TIOMCK CyIlecTBeHHOH uHpopMarmu (13 Ne 9 - XHUMAYECKYTO

MaTepualIoB yueOHHMKa, TBOPUECKOH TeTpaju, MO BOCIHPOM3BENEHHIO B mNamsTH| «O3HaKoMIIeHHE | MH(POPMAIIHIO

[PUMEPOB U3 JIMYHOTO MPAKTHUUYECKOrO OIBITa), JOTONHSIONIEH U PacCIIUPAIOLIEH| CO CBOWCTBAMH | U3 Pa3IUYHbBIX

MMEIONIMecss JaHHBIE; CO3/1aBaTh CHOCOOBI PEIICHHs MpOoOJIeM TBOPYECKOTO H| aMMHUAKay. HUCTOYHHKOB

[MOMCKOBOTO XapakTepa; yCTAaHABIMBAaTh NPUYMHHO- CIEJICTBEHHblE CBs3H; OMHUCHIBAIOT

[PEOCTABIIATh LIEMOYKH O0BEKTOB U SBJICHUN; KOMMYHUKAMUGHbIE: TUTAHUPOBATH XUMUYECKUN

yaeOHOe COTPYJHHYECTBO C YUUTEIEM U CBEPCTHUKAMH; BIIaJIETh MOHOJIOTHYECKOH 1| SKCTIEPUMEHT C

manorndeckoil (opMaMu pedd B COOTBETCTBHHM C HOPMAaMH DPOXHOTO S3BIKA;| MOMOIIBIO €CTe-

BEIPAYKATh CBOH MBICIH C TOCTATOYHOH MOJTHOTOH M TOYHOCTEIO; OBJIAAEBATh ONBITOM| CTBEHHOTO (pyc-

MEKIMIHOCTHOH KOMMYHHUKAIIUH;, @3aumoolelicmeue - CTPOUTh COOOIICHUS B| CKOTO HIIHM POJ-

COOTBETCTBUU C YISOHOI 3aadeii; NCIIOIb30BaTh PEUEBLIC CPEACTRA ISl MUCKYCCHUH| HOTO) SI3bIKa U

1 apryMEHTAIlH CBOCH ITO3HIINH; SI3BIKA XUMHH.

pezynsamugHble: TPUHAMATH YUeOHYIO 3alady; aJeKBaTHO BOCIPHHAMATh WH-| O000mIaoT n

(bopMaLUIO YUHTENs; AIAHUpOGaHue - COCTABISATH IUIaH palboThl ¢ yYEOHMKOM;| AETAIOT BBHIBOJBI

BEITIONHATH 33/I1aHUSI B COOTBETCTBUH C MOCTABJICHHOH 11€JIbI0; CO3/IaBaTh aITOPUTM| TIO pe3ysbTaTam

MeMCTBUM 1O OpraHM3alMd  CBOEro pabodero MecTa ¢ YCTAaHOBKOW HAl MPOBEJCHHOTO

q)yHK]_II/IOHaHI)HOCTI); MJIaHUPOBATHL CBOIO JACATCIIBHOCTD MO PYKOBOJACTBOM YUHUTEJIA;| SOKCIIEPUMEHTA

yenenonazanue - HOpMyIUpoBaTh yueOHYIO 3ajady Ha OCHOBE COOTHECEHHsS TOTO,

UTO YK€ M3BECTHO YYalIUMCS, M TOTO, YTO €IIé He W3BECTHO;0CYUecmaieHiie

yuebnvlx Oeticmautl - BBIMOJHATL Ja0OPATOPHBINA OMBIT, paboOTaTh C TEKCTOM

naparpada ¥ ero KOMIIOHEHTaMHU.

Vluunocmuovle ymenus: camoonpedenenue - TPOSBISIOT WHTCIUICKTYalbHBIC U1

TBOPYECKHE CIIOCOOHOCTH; JEMOHCTPUPYIOT OTBETCTBEHHOE OTHOLIEHHE K

00yUICHHIO

24/4 | OcHoBanus. OcCHOBaHUS, IIpeomemnbie ymeHun: HaGmromaror [IpoBoasT [TrcbEMEHHBIN
(YpOoK «OmKpbl-  [TUAPOKCHUI- HOH,|00I4CHbI 3HAMb OTPEIECIICHAS TTOHITHH «OCHOBAaHUS», «IIenodm», «kadectBeHHas J[-11 «O0pa3ipl | HAOMIOACHUS  |0OTYET O MpO-
MUsL» HOBbIX [HPOKCO- peaKnuusy, «IMHIUKATOPY, KIACCH()UKAIIMIO OCHOBAHHI IO pACTBOPUMOCTH B BOJE; | OCHOBaHHID». CBOMCTB Be-  |IeNaHHOM  pa-
3HAHULL) [PYIIa, IIEN0YH,/00NICHbL YMEMb: COCTABIATh (POPMyYJIbl OCHOBAHMH M Ha3blBaTh UX; ompeaesirs| Bemonwustor JIO | mecTs u mpo- |Gore. OpoH-
HE pPacTBOPMMBIEIPUHAIEKHOCTh HEOPTaHUYECKUX BEIECTB K KIaCCy OCHOBAHUM 10 Ne 10 - HCXOIAIINX C  |TaJbHBIH OMPOC
coeu- «KadecTBeHHas | HIMU SIBIICHUN
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HEHWS, U3BECT- |(popMyJie; ONpeneNnaTs CTENIeHN OKHCICHUS 3JIEMEHTOB B OCHOBAHUX; OIMCHIBATH PEAKLUSA HA YT- | C COOIOJICHUEM
KOBas BOJA, CBOWICTBA OTHEIBHBIX IPEACTAaBUTENECH OCHOBAHWH; WCIONB30BATh TAOMUILY| ICKHUCIBIA Ta3». | IPaBIII
Ka4eCTBCHHBIC  |[pAaCTBOPHMOCTH JUIS OTIPEACITICHUS] pACTBOPUMOCTH OCHOBAHHUH. [Lmanupytot u TEXHUKH 0e3-
peakunu, uH-  |Memanpeomemnuie YHUsepcanbvHble yuebHble oelicmeus (YY/]):| opranusyioT cBo€ | OITaCHOCTH;
JTUKATOP noznasamenvHvle: 0OueyuedHble - OPTAHN30BBIBATH CBOIO YUEOHYIO JIEATEIBHOCTD; pabodyee MECTO. | 0(OPMIISAIOT

(hopMyIHpOBaTH OTBETHI Ha BOIPOCHI YUWTENs; yIaCTBOBATH B IPYNIOBOM padore| ONHCHBAIOT OTYET C OIH-
(Manast TpyIIa, KJ1acc); COOMI0IaTh MPAaBUIIa TIOBEICHHS U PabOThI ¢ 1a00PaTOPHBIM| XUMHUCSCKHIA CaHHEM JKC-

00OpylOBaHHEM B KaOWHETE XWUMHH, OCBaWBaTh IPHEMBI HUCCICIOBATEIBCKOM
NeATeNIbHOCTH; JI02U4ecKue - OCYILECTBIISTh TOMCK MHpOpMaluu (M3 MaTepHaioB
yueOHUKA, TBOPUYECKOH TETpaju, MO BOCIPOHM3BEICHHIO B MAMSITH MPUMEPOB U3
JTMYHOTO MPAKTUYECKOTO OIbITa), JOMOJHSIIONICH W PaCIIUPSIOIIEH HMEIOIIHecs
NaHHbBIE, CAMOCTOSITENILHO CO3/1aBaTh CHOCOOBI pelIeHUs MPOOJIeM TBOPYECKOTO W
[OMCKOBOTO  XapakTepa, YCTAaHABIMBATh NPUYHUHHO-CIICACTBEHHBIC  CBS3H;
[PEIOCTABJIATh IIENOYKA OOBEKTOB U SIBICHHUI, CTPOUTH JOTHYECKYIO IIEHOYKY)|
pacCcyXIeHHI; 00pamiaThCcs ¢ J1abopaTOpHbIM OOOPYAOBaHHUEM B COOTBETCTBUH C
paBWJIaMH TEXHHKHA 0€30MacHOCTH; HAONIOAaTh 3a CBOWCTBAMU BEIIECTB U
SIBJICHUSIMH, TPOUCXOMASAIIMMH C  BEIIECTBAMH; OIKCHIBATD  XUMHYECKUH]
9KCIIEPUMEHT C ITOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO HJIM POIHOIO) SI3bIKA H SI3bIKA)
XUMHU; O€JIaTh BbIBOJBI IO PE3YyJIbTaTaM IMPOBEACHHOI'O SKCIICPUMEHTA,
KOMMYHUKAMUGHble: TUIAHUPOBAaTh y4eOHOE COTPYJHHYECTBO C YYHTEIEeM U
CBEPCTHUKAMH; BJIAJETh MOHOJOTMYECKOM M AMaNOTHYecKoi (opMaMu pedu B
COOTBCTCTBUU C HOpMAaMU POJHOTO fA3bIKA, BbIpAXXaTb CBOU MBICIIHU C JIOCTaTO‘lHOﬁ
[MOJIHOTOH U TOYHOCTBIO; YMCEHUE KOPPCKTHO BECTH AHAJIOI W YYaCTBOBATH B
TUCKYCCHH; 83aUMOOelicmeue - CTPOUTh COOOLIEHHsS B COOTBETCTBUM C Y4eOHOH
3aja4eii; UCIOJIb30BATh PEUEBBIC CPEICTBA Ul JUCKYCCHU U apryMEHTAIH CBOCH
[03UIIHH;

pezynamugnble: TPUHUMATH Y4eOHYIO 3aiady; aJeKBaTHO BOCIPUHHMATh HWH-
(hopMaLUIo YUHUTENS; nIaHUPOGaHUe - COCTABISITH TUIAH ¢ Y4COHUKOM; BBITOJTHATH
3aaHUsl B COOTBETCTBUH C MOCTABICHHOW IIEJBI0; CTPOUTH aJITOPUTM JNEHCTBHHA 110
OpraHu3aldd CBOETO pabodyero MecTa C YCTAHOBKOW Ha (QYHKIIMOHAIBHOCTE;
[UIAHWPOBATh CBOKO JICSTENILHOCTh MOJ PYKOBOJICTBOM YUHTEIS; OCYWeCmEaeHUe,
yuebHbIx Oeticmeutl - BBITIONHATH JIA0OPaTOpHYI padoty. JIuunocmuble ymenus:
camoonpedeneHue -  JAEMOHCTPUPYIOT — HMHTEJUIEKTyalbHble U  TBOPYECKHE
CIIOCOOHOCTH; TMPOSBIISIOT OTBETCTBEHHOE OTHOIICHUE K 00YUCHUIO

9KCIIEPUMEHT C
MIOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOTO WU POJ-
HOTO) SI3bIKA U
SI3BIKA XUMHH.
0O06001aT U
JENAf0T BBIBOJIBI
10 pe3ylbTaTaM
MIPOBEICHHOTO
IKCIEPHMEHTA

NEpUMEHTa, €T
pe3yIbTaTOB U
BBIBOJIAMHU
ITomyyator
XHUMUAYIECKYIO
HH(DOPMAITHIO
U3 Pa3IMIHBIX
HCTOYHUKOB




2

3

5

6

7

25/5

OcHoBaHus (Ypok
ompabomxu
YMeHull u pe-
aexcuu)

OcHoBaHMs,
THUIPOKCH/I- HOH,
THJIPOKCO-
TPYIIa, MET0YH,
HEPaCcTBOPUMBIC
COEIMHEHUS,
H3BECTKOBAS
BOJIA,
Ka4CCTBECHHBIC
peakuuu, uH-
JTUKATOP

IIpeomemmnbie ymenusn:

00/12/CHBI 3HAMb OTIPENIEIICHAS TTOHITHH «OCHOBAHUS, «IIETIOUN», «KAUeCTBEHHAS
peaKuusy, «MHINKATOPY, KIACCH()UKAIINIO OCHOBAHHH 110 PACTBOPUMOCTH B BOJE;
00/12iCHBI yMemb. COCTABIATh (POPMYIBI OCHOBAHUH W HA3BIBATh HX; OIPEIEIIATH
[IPUHAICKHOCTE HEOPTaHMYECKUX BEIIECTB K KJIACCy OCHOBaHHU 1m0 (hopMmyre,
CTEIICHH OKHCJICHHUS JJIEMEHTOB B OCHOBAHUSX; OIMUCHIBATH CBOHCTBA OTACIBHBIX|
NpEeICTaBUTENIC OCHOBAaHMH; WCIIONB30BATh TaOJMIy PpPacTBOPHMOCTH  JUIs
OIlpeieNieHNs] PacTBOPMMOCTH OCHOBAaHWH, YCTAHABJIMBATh T'CHETHYECKYIO CBS3b
MEKTy OKCHJIOM U THIIPOKCHIOM, U HA00OPOT.
\Memanpeomemnoie YHUgBepcanvHole
nosnasamenvHsle:

061eyuebHble - OPraHU30BBIBATh CBOIO YUEOHYIO AEATENIBHOCTD; (OPMYIHPOBATH
OTBETHI Ha BOIPOCHI YUUTENS; Jlo2uyeckye - OCYIECTBILTh TOUCK HHPopMaImu (13
MaTepHAaIOB y4eOHHKA, TBOPYECKOM TETpamy, IO BOCIPOM3BENCHHUIO B IMaMSTH
MPUMEPOB U3 JIMIHOTO IMPAKTUIECKOTO OIIBITA), JOTONHSIIOMEH W PacIIUpSIOIeH
UMCIOIIeCs] JaHHBIC, CuHme3 - COCTaBIATH IIETI0€ M3 YacTeld, B TOM YHCIE
CaMOCTOSTEIFHO JOCTPAUBATh C BOCIIOIHCHHEM HEIOCTAIOIINX KOMIIOHCHTOB;
KOMMYHUKAMUGHble: TUTAHNPOBATh Y4eOHOE COTPYOHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH; BJIAJETh MOHOJOTMYECKOM M AMANOTHYecKod (opMaMu peduu B
COOTBCTCTBUU C HOpMAaMU POJHOTO fA3bIKA, BbIpAXXaTb CBOU MBICIIHU C JIOCTaTO‘lHOﬁ
[TOJTHOTOU U TOYHOCTBIO; YMCTh KOPPEKTHO BECTH ANUAJIOT, YHaCTBOBATH B JUCKYCCHUU;
63aumooeticmeue - CTPOUTh COOOLIEHHS B COOTBETCTBHHM C Y4eOHOM 3anaueii;
MCII0JIb30BATh PEUYEBBIC CPEICTBA sl AUCKYCCHH U apryMEHTALH CBOEH MO3UIHH;
pezynamuensle: TPUHAMATH Y4eOHYIO 3ajady; aJeKBaTHO BOCIIPHUHMMATh WH-
(hopMaLuIo YIUTENS; niaHuposaiue - COCTaBILATh IUIaH OTBETa; paboTaTh ¢ TEKCTOM|
nmaparpadga ¥ ero KOMIIOHCHTaMW; yerenoiacanue - (POpMyIHpOBaTh Y4eOHOIO
3aaqy Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ H3BECTHO YUAIIUMCS, ¥ TOTO, YTO SIIIE
HE U3BECTHO.

VIuunocmmnole ymenun: camoonpeoeieHue - IPOSBIIAIOT OTBETCTBEHHOE OTHOILIEHHE
K 00Yy4eHNI0; IEMOHCTPUPYIOT ITO3HABATENILHBIH HHTEPEC U MOTHBBI, HAIIPABIICHHBIC
Ha U3y4YEHHE IPOrPaMMBbI

yueonvle deiicmeusn

(YY):

Ha6mronaror JI-
13 «3menenne
OKPACKH WHJIU-
KaTOPOB B IIe-
nouax» u J1-14
«3menenne
OKpaCKH
YHHUBEPCATBHOTO
UHIIUKATOPA B
menoyax». Mc-
HOJB3YIOT Tab-
JIMILY PacTBOPH-
MOCTH ISt
orpeeICHUS
PacTBOPUMOCTH
OCHOBaHHIA.
YcranapiauBamT
TeHETHYECKYIO
CBSI3b MEXITY
OKCHJIOM U OC-
HOBAHUEM, U
Hao000poT

[TomygaroT
XIMUIECKYIO
WHGDOPMAITHIO U3
Pa3IUIHBIX
MCTOYHHIKOB.

NunuBuy-
ATTBHBINA
(pOHTATEHBIN
ornpoc. Pabora
10 KapTOUKaM

nu
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Kucnotsr
(Yypox «omkpul-
MUs» HOBBIX

KucioTa,
KHCIIOPOA0COAEP-

bKalue, oec-

IIpeomemmnvie ymenusn:
DonicHbl  3Hamb  ONIPEHETICHUS TIOHITHH «KUCIOTBD), «KHCIOPOACOICPIKAIINE

KHCJIOTBI», (<6€CKI/IC.H0p0)IHLIe KHUCJIOTBD», KKUCJIOTHasA Cpelia», «IeJIodHad

Hao6moparot -11
«O06pasibl
KHUCJIOTY.

[TonmyuaroT
XUMHYECKYIO

[ IrnceMeHHBIN
OTYET O TIPO-

WH(OPMAIHIO

JieTTaHHOM pa-
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3HaHULL) KHCJIOPOITHEBIE,  |[cpela», KHEeHTpalbHas cpeaay, «ikana pHy; Habnromaror [I- | U3 pasiauuHex | Oote.
OCHOBHOCT®, 00710ICHbL YMentb: COCTABIIATH (OPMYIIBI KUCIIOT; KIIACCH(PUIIMPOBATH KUCIOTHI 13 «/3MeHeHne | HCTOYHHUKOB.
pH-cpenst [0 OCHOBHOCTH W COJCPXKAHHUIO KHCIOPOJIA; ONPENeATh NPHHAMICKHOCTh He-| OKpacku mHmu- | [IpoBomsT wmc-

OPTaHMYCCKUX BEIIECTB K KIaccy KHCIOT TO (OpMysie; ONHCHIBATH CBOWCTBA
OTICTBHBIX MPEACTABUTENEH KHCIIOT; HCIIOIB30BaTh TAOJIUIy PaCTBOPHMOCTH IS
OTIPEIICNICHNST PACTBOPHMOCTH KUCIIOT, YCTAHABIMBATH TEHETUIECKYIO CBSI3b MEKIY|
OKCHIOM W THAPOKCHAOM, M HA000pOT; MCCIEIOBATh CPEAbl PACTBOPA C IMIOMOIIBIO)
MHINKATOPOB; O(OPMIIITE OTYET C OMUCAHHEM SKCIECPHMEHTa, €r0 pe3yIbTaToB U
BEIBOJIOB; COCTABIISITH HA OCHOBE TEKCTa TAONHWIIHI, B TOM YHCIIE C IPUMECHEHHEM
cpencts UKT.

\Memanpedmemmnoie YHUsepcanvHbvle yueonvle deiicmeusn YYA):
nosnasamenwvHle: 0OujeyyeOHble - OPTaHN30BBIBATH CBOIO YUEOHYIO IESTEIEHOCTS;
(OpMyJIMPOBAaTh OTBETHl Ha BOIPOCHI YYHTEIs; Y4aCTBOBAaTh B IPYIIIIOBOH padote
(Marast Tpymna, Kiacc); coOJIroAaTh IPaBuila MOBEACHHS U pabOTHI ¢ 1a0OpaTOpHBIM
00OpyJOBaHHEM B KaOWHETe XWMHH; OCBaWBaTh IPHUEMBI HCCIIEIOBATEIbCKOM
NMEeSITENBEHOCTH; OCYIIECTBILITh Pe(IeKCHI0 CIMOCOOOB W YCIOBHH IEHWCTBHA,
KOHTPOJIb M OIEHKY IIpoIecca M Pe3ylbTaTOB ICATEIFHOCTH; CaMOCTOSTEIHHO
BEIICNATH W (OPMYIHPOBATH TO3HABATENBHYIO II€Nb; BEIONHATE  IIOHUCK|
HEOOXOAMMOM WH(pOpMaIMK; peliath padodyWe 3aJdadyd €  HCIIOJIb30BaHHUEM
oOmenocTymueix ~ wHCTpyMeHToB  WKT ®  HCTOUYHMKOB — MH(OpMAIIHM;
CaMOCTOSITEIBHO CO3MaBaTh AalTOPUTM MHEATSIFHOCTH NPH pEIIeHHH MpodiieMm|
TBOPYECKOTO M IIOMCKOBOI'O  XapakTepa; oOpamiathcs € J1aOOpaTOpHBIM
000pyIOBaHHEM B COOTBETCTBHH C MPaBUIIAMU TEXHUKH O€30TMaCHOCTHU; HAOII0IaTh
3a CBOMCTBaMH BCLICCTB U ABJICHUAMH, IPOUCXOAAIINMHA C BEIIECTBAMU; OITUCHIBATD,
XUMHYECKUH DKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO HIJIM POJHOTO)
A3bIKa MW A3bIKa XHWMHH; [A€JaTb BbIBOJAbI IO pPE3yJIbTaTaM I[IPOBEACHHOIO|
DKCIIEPUMEHTA; Jo2UyecKue - OCYIECTBISTh MOUCK MH(pOpMaIMU (M3 MaTepuaioB
y4eOHHMKa, TBOPYECKOH TeTpajay, 10 BOCIPOM3BEJECHUIO B MaMATH NPHUMEPOB U3
JIMYHOTO TIPAKTHYECKOTO OIbITA), JOMONHSIONEH M PacHIMpPSIONIE MMeroIuecs
NaHHBIE; CAaMOCTOSTENFHO CO3/1aBaTh CHOCOOBI penIeHus Mpo0IeM TBOPYECKOTO M
MOMCKOBOTO  XapakTepa, YCTaHaBIMBaTh MNPHYUHHO-CIEACTBEHHBIE  CBSA3H,
MPEOCTABIATh IIENOYKH OOBEKTOB M SBICHHH; CTPOUTH JIOTHYECKYIO ILEHOYKY)|
paccyKaeHHI; TPOM3BOIUTE aHAIN3 NCTHHHOCTH YTBEPXKIICHUI;
KOMMYHUKAMUGHble: TUIAHUPOBAaTh yd4eOHOE COTPYJHHYECTBO C YYHTEIEM U
CBEPCTHUKAMH; BIaeTh MOHOJIOTHYECKON M JUATOTUIECKON (hopMaMH peUH B

KaTopoB B KHC-
agorax» u J-14
«3menenne
OKpacKu
YHUBEPCAITBHOTO
HWHJIUKATOpA B
KHUCJI0Tax». BeI-
nonHsroT JIO Ne
11 - onpenenstoT
pH pacTtBOpOB
KHUCJIOTBI, IIET0YH
Y BOJBL.
ILtanupyrot u
OpPTaHU3YIOT CBOE
paboyee MecTo.
OrnuchIBaroT
XAMUYECKUAN
JKCTIEPUMEHT C
MOMOIIIBIO eCTe-
CTBEHHOTO (pyc-
CKOTO WJIH POJI-
HOT'0) fA3bIKa U
SI3bIKA XUMHH.
O0600maroT u
JIETAr0T BBIBOJIBI
0 pe3yybTaTaM
MIPOBEAECHHOTO
3KCIIEPUMEHTA.
Hcnonp3yror
Tabmuiy pac-
TBOPUMOCTH JIJIS
onpeene-

CIIEZIOBaHUE
cpensl pac-
TBOpA C TI0-
MOIIBIO UHITH-
KaTopOB,
IKCIEPIMEHTAT
BHOE pa3yinde-
HHE KUCIIOTHI U
IIEJI0YH C
TIOMOIITBEO
UHIUKATOPOB
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COOTBETCTBUU C HOPMaMH POJHOTO S3bIKa; BHIPAXKATh CBOM MBICTH C JOCTATOYHOMHIS pacTBopH-
[IOJTHOTOH M TOYHOCTBIO; 83aUMO0elicmaue-CTPOUTh COOOIMICHUS B COOTBETCTBHH CMOCTH KHCIIOT.
yaeOHOW 3ajadeil; HWCIoOJb30BaTh pEUYEBBIC CpEACTBAa I JUCKYCCHM MY CTAaHABJIMBAIOT
ApTYMEHTAINN CBOCH TIO3UIIHU; TCHETHYECKYIO
pecynamueHnble: TPUHAMATH YUeOHYIO 3a/Jady; aJEeKBaTHO BOCIPHHUMATH WH-(CBS3b MEXIY|
(hopMaLnIO YUWTENS; MIaHUpO8aHue - COCTABIATH IUIAH pabOTHI ¢ y4eOHHKOM;OKCHIOM u
BBIMOJTHSTE 33/JaHUSI B COOTBETCTBHH C TIOCTABJICHHOHN IEIBIO; CO3aBaTh aITOPUTMIIUAPOKCUIOM, U
NMEMCTBUI 1O OpraHM3allid CBOErO pabodero MecTa ¢ YCTAaHOBKOW HaHA000poT
(hYHKIIMOHAIEHOCTB; IJTAHUPOBATH CBOIO JIESITEIBHOCTH MO PYKOBOJICTBOM YUUTEIIS;
ocyuecmenenue yueOHvix Oeticmeuii - BHITIONHATH J1a00paTOpHYIO padoTy.

VIuunocmuvle ymenua: camoonpeoeneque - JIEMOHCTPUPYIOT OTBETCTBEHHOE
OTHOILIEHUE K 00YUEHHUIO.

27/7 | Kucnotsl (ypox  |Kucnora, IIpeomemmnovie ymenusn: Brinonnstor JIO | Ionywarot [ [ncEMEHHBIN
ompabomiu KHACIIOPOJOCONCP [0010/CHbl  3HAMb OTIPEHENICHNsT TOHSATHH «KUCIOTEHI», «Kucimopoaconepxkamme|l Ne 12 - «Ompe- | XUMHYECKYI0 [0T4ET O IIpo-
yMeHull u pe- bKarue, 0ec-KICIOTED, «OECKUCIOPOAHBIE KHCIOTE), «KUCIOTHAS CPEeIay, «IIeouHas cpenay,| neneane pH mi- | uHpopManmio |[memaHHOW — pa-
Gaexcuu) KHCIIOPOJHBIE,  [«HEUTpalbHas cpenay, «kaira pHy, MOHHOTO ¥ S10- | U3 pa3lIUYHbIX |0OTeE. WNunm-

OCHOBHOCTS, 0010iCHbI YMemb. COCTABIATE (POPMYIBI KUCIIOT; KIACCU(UIIMPOBATh KUCIOTHI TI0| IOYHOTO COKOB Ha| HICTOYHUKOB.  [BUAYaJIbHBIA U

pH-cpensbr OCHOBHOCTH U COJCPXKAHHMIO KHCJIOPOJa; ONPEHeNATh NPHHAIICKHOCTh He-| cpese mionoB». | Mccneayrot pH |bpoHTanbHbIi
OPraHMUYECKUX BEIIECTB K KJaccy KHCIOT Mo QopMmyie, cTemeHH okxucieHus IlnanupyroT u pasIuYHBIX 0ITPOC
BJIEMECHTOB B KHCJIOTAaX; OIIMCHIBATH CBOMCTBA OTACIBHBIX Hpe}lCTaBHTCHeﬁ KHUCJIOT;| OpTraHU3yIOT CBOC | INIOJOBBIX

MCII0JIb30BaTh TaOJIUILy PACTBOPUMOCTH ISl ONPENIeNIeHNs] PACTBOPUMOCTH KHCIIOT,
YCTaHaBJIMBATh TCHETUYCCKYIO CBA3b MCKAY OKCHUIOM U TMAPOKCUIOM, U HaO60pOT;
MCCIIEZIOBAaTh CPEIbl PacTBOpPa C MOMOIIBIO HMHAMKATOPOB; OGOPMIIATH OTYET C
OTIMCAaHWEM DJKCICPUMEHTa, €ro pe3yiabTaTOB U BHIBOJOB; COCTABIATH HA OCHOBE
TEKCTa TaOJUIIBI, B TOM 4Hcie ¢ npuMeHenneM cpeacts UKT.

\Memanpeomemmnoie YHU6epcanvHbvle yueoHbvle delicmeus (YY):
no3nasamenwvHle: 0OujeyyeOHble - OPTaHN30BBIBATH CBOIO YUECOHYIO IESTEIFHOCTS;
YJacTBOBATh B TPYNIOBOW pabore (Mamnas Tpymia, Kiacc); COONIOAaTh MpaBHI
MOBEJICHNST W PabOTHI ¢ J1aOOpaTOpPHBIM 00OpYAOBaHHEM B KaOMHETE XUMUM;
CaMOCTOSITENFHO BBIACIATh ITO3HABATENBHYIO 11€Jb; (HOPMYJIHPOBaTh MPOOIEMY;
CO3/1aBaTh a&ITOPUTM JACATENBHOCTH IPH pEUIeHHH MNpoOJieM TBOPYECKOro U
MIOMCKOBOTO XapakTepa; oOpamaTrbcs ¢ JIabopaTOpHBIM OOOpYHOBaHHEM U
HarpeBaTCJIbHBIMH HpI/I60paMI/I B COOTBETCTBHUH C npaBujIaMu TEXHUKH
0e30MacHOCTH; HAOIIOIATh 32 CBOMCTBAMH BEIIIECTB M SBICHHUSIMH, TIPOUCXO-

pabouee mecTo.
OnuchIBaIOT
XUMHUYECKUAN
9KCIIEPUMEHT C
TTOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O WJIN POJI-
HOTO) sI3bIKa U
SI3bIKA XUMHH.
O060011ar0T U
JICJIA0T BBIBOJIBI
o pe3ybTaTaM
MIPOBECHHOTO
JKCIIEPUMEHTA.

COKOB.




4

MIIIAMHA C BEIIECTBAMH; OIMCHIBATD XUMHYECKHH OSKCHEPHUMEHT C ITOMOIIBIO
SCTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA XMMUH; IENIATh BEIBOIHI 110,
pe3ynbTaTaM IPOBEICHHOTO AKCIIEPUMEHTA; Jo2uyecKiue - OCYIIECTBISATH ITOHMCK
nHpopMariu (M3~ MarepHajoB  y4yeOHHWKA, TBOPYECKOH  TeTpagu, IO
BOCIIPOM3BEICHUIO B MaMATH HPUMEPOB W3 JIMYHOTO IIPAKTHIECKOTO OIIBITA),
OTIONHAIONICH W PaCIIUPSIONICH HMEIOIINeCs TaHHbIE; CAMOCTOSTEIHHO CO3aBaTh
CIIOCOOBI PEIICHUS MPOOIIEM TBOPUECKOTO U TIOMCKOBOT'O XapaKTepa; YCTAaHABIMBATH,
PUYIUHHO-CIICICTBEHHBIE CBSA3H; MPEIOCTABIATD [IETIOYKH OOBEKTOB U SBJICHUIA,

KOMMYHUKAmMu@Hble: TUTAHUPOBATh Y4eOHOE COTPYIHHYECTBO C YUYUTEIEM U
CBEPCTHUKAMH;, BJIAJeTh MOHOJOTMYECKOM M JUAIOTHYeCKON (opMaMu pedu B
COOTBETCTBUHU C HOPMaMH POJIHOTO SI3bIKA; BBIPAXKAaTh CBOM MBICIIU C JOCTATOYHOM
MOJHOTOM M TOYHOCTHIO, Y4aCTBOBATh B TUCKYCCHUU; 83AUMOOEUCMEUe - CTPOUTH,
COOOIICHNS B COOTBETCTBHUH C yIeOHOH 3aadeii; UCIIONh30BaTh PEUEBBIC CPEACTRA
UIST JUCKYCCHH M apTyMEHTAIlMH CBOCH IO3WLUU; pezyismuenvle: TPUHAMATH
yaeOHYI0 3a1a4y; aIeKBaTHO BOCIIPUHIMATD HH()OPMALIUIO YIUTEIIS; NIAHUPOBAHUE
- COCTaBIATPH IUIaH PabOTHI ¢ YIeOHWKOM; BBIONHATH 33JaHUS B COOTBETCTBHU C
[MOCTABJICHHON IEBI0; CTPOUTH AJITOPUTM JACWCTBHI MO OpPTraHW3aIlliHd CBOETO
paboyero MecTa C YCTaHOBKOW Ha (DYHKIMOHAIBGHOCTH, IUIAHHPOBATH CBOIO
NESITENIBHOCTh  TI0JT PYKOBOJCTBOM YYHTENIS; OIPEICISITh IMOCICI0BATSIBHOCT
EHCTBHIA; ocywecmenerue yueOHvix Oelicmauti - BBITIOIHATH 1a00paTOpHYIO paboTy.
VIuunocmmuole ymenun: camoonpeoeieHue - IPOsBIIAIOT OTBETCTBEHHOE OTHOLICHHE
K 00YUCHUIO; IEMOHCTPUPYIOT [TO3HABATEIIBHBIN HHTEPEC K U3YUCHUIO TIPEIMETA.

28/8

Conmu  Kak IpOU3-
BOJIHBIC KHUCIOT U
OCHOBaHMIA.

(YpoK «omKpul-
MUsL» HOBbIX
3HAHUL)

Coumn, HOMEH-
KJlaTypa  CcoJieH,
MoBapeHHast CoJb,
[pacTBOpHUMEIE,
MaJio-
[pacTBOpHUMBIE,
HEPacTBOPUMbIE
COJIN

IIpeomemmnovie ymenusn:

00/10ICHbL 3HAMb OTIPEJICTICHUE TTOHSITUS «COITNY;

00/10ICHbL YMemb: COCTABIISATh (POPMYIIBI COJIEH MO BaJIEHTHOCTSM, 3apsaaM HOHOB;
OTpeNeTATh TMPUHAUICKHOCTh HEOPraHWYECKHX BEIIECTB K KIIACCy COJed Io
(hopMyIie; OIHCHIBATH CBOWCTBA OTAEIBHBIX MPEICTABUTENEH COJICH; UCIIONB30BATh
TaOJHIy PACTBOPUMOCTH ISl OMPEACTICHUS PACTBOPUMOCTH COJCH; OPOPMIIATH
OTYET C ONHCAHUEM HKCIEPUMEHTA, €r0 PE3yJbTaTOB M BBIBOJOB; COCTABIIATH HA
OCHOBE TEeKCTa TaOJIMILIbI, B TOM 4Kcie ¢ TpuMeHeHneM cpeacts UKT.
Memanpeomemmnbte ynugepcaivhble yueonvte oeticmeus (YY/]):
nosnasamenvhule: 0oujeyueOHble - OPraHU30BbIBATH CBOIO YUEOHYIO JesTeNb-

Ha6mnronaror JI-
11 «O6pa3sisl
coJiei».
Bremonusior JIO
Ne 13 -
«O3HaKOMIIEHHE C
KOJUJICKIIUEH
coieity. Ilmanu-
PYIOT U OpraHu-
3yIOT CBOE pa-
Oouee MeCTO.

[TonyuaroT
XUMHYECKYIO
MHGOPMAIIHIO U3
Pa3IYHBIX
MCTOYHHUKOB.
Mcnonp3yroT
Tabiuiy — pac-
TBOPUMOCTH IS
OnpeaeTeHHs
PacTBOPUMOCTH
co-

[TrceMeHHBIH

OTYET O TMIPO-|
leTaHHOW  pa-|
oore. Wnau-
BUAYalbHBIA U
(pOHTANEHBIN

oIpoc.
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HOCTb; ()OPMYJIUPOBATH OTBETHI HA BOIPOCHI YUHTENsI, Y4aCTBOBATh B I'PyMIIOBOH| OMHUCHIBAIOT nent. [IpoBoasar
pabote (Mayjas Tpymnma, KIacC); OCBaWBaTh NPUEMBI  HCCIICAOBATEIILCKOM| CBOWCTBA COJIEH | HAONIOICHHMS 3a
NEeSITeNBHOCTH; COONIONAaTh MpaBWiIa IOBEACHUS M PabOTHI C J1abOpaTOPHBIM| HA IPHMeEpe CBOWCTBaMH Be-
000pyIOBaHHEM B KaOMHETE XMMHUH; CAMOCTOATEIFHO BBIICIAATh M (POPMYIHPOBATH| XJIOPHIA HATPHS, | IIECTB U MPO-
[I03HABATEIIHHYIO LIENb; CO3IaBaTh AITOPUTM IESATEIHHOCTH IIPH pemieHu: mpobieM| kapOoHaTa HCXOISIINMH C
TBOPYECKOTO M TIOMCKOBOTO  XapakTepa; oOpamiateCsi ¢  J1a00OpaTOPHBIM| KBNS, HUMH SIBJIC-
00OpYJOBAaHHEM B COOTBETCTBHH C ITPaBUIIAMU TEXHUKH 0€30IacHOCTH; HabmonaTh| GocdaTa Kaablus| HUSIMH C CO-
3a CBOMCTBAaMHU BEILECTB U SIBICHUSIMH, IIPOUCXOIAIUMH C BEIIECTBAMU; OIMCHIBATH| C TOMOILLIO OroAeHIEM
XUMHUYECKUI SKCHEPHUMEHT C IOMOIIBIO €CTECTBEHHOI'O (PYCCKOI'O WM POJHOTIO) POAHOTO S3bIKA U | IPABUII TEX-
SI3bIKA U S3bIKa XUMHUM; JEJIaTh BBIBOJBI 110 pe3yIbTaTaM HaOMIOCHUI; 1ocuuecKue -| A3bIKa XUMUH, HUKH 0€e3-
CO3/1aBaTh CIOCOOBI PEUICHHUs] MPOoOJIeM TBOPYECKOTO U IOMCKOBOI'O XapakTepa; o(OpMIISIOT pe- | OMacHOCTH.
YCTAaHABIMBATh NPUYUHHO- CJIECCTBEHHBIE CBSA3H; MIPEICTABIIATh LIEIOYKH OOBEKTOB| 3yJIbTaTHl B BUE | JlenaroT noma
U SBIICHUH; KOMMYHUKAMUGHble: TUIAHAPOBATH YYeOHOE COTPYIHHYECTBO C| TAONHIIBI, ENMAIOT| HOAOOPKY Ma-
VIUTEJIEM U CBEPCTHHKAMH; BJIAJIETh MOHOJIOTHIECKOW W JUAJIOrMIecKOi (popMamu| BEIBOJEL. TEpHAIIOB TIO
pedr B COOTBETCTBHUM C HOPMaMH POIHOTO SI3BIKA; BEIPAYKATh CBOU MBICIH C JOCTa- teme «Conu B
TOYHOH IIOJHOTOM W TOYHOCTBIO; @3aumodelicmeéue - CTPOUTH COOOIICHHUS B HAaIIIeH KI3HI)
COOTBETCTBUU C YICOHOM 3a1adeil; HCIIOIh30BaTh PeUeBhIe CPEICTBA IS JUCKYCCHH
1 apryMEHTAIlH CBOCH ITO3HIINH;
pezynamuenvle: TPUHAMATh Y4eOHYIO 3ajady; aJE€KBaTHO BOCIPUHUMATH HH-

(hopMaLuIO YUHTENs; AIaHUpO8aHue - COCTABIATH IUIaH paboThl ¢ yYeOHHMKOM;
BBINOJTHSTE 3aJaHNsI B COOTBETCTBHHM C IIOCTABJICHHOH IEIBIO; CO3/aBaTh arOPUTM
NMEHCTBUII 1O OpraHM3allii  CBOEro pabdoyero Mecra ¢ YCTaHOBKOM Ha
(hyHKIIMOHAILHOCTD; yenenonazanue - GopMyIHpoBaTh YICOHYIO 3a1ady Ha OCHOBE
COOTHCCCHUA TOT'O, YTO YK€ M3BCCTHO yYalllUMCHA, U TOrO, YTO €ILIC HC HU3BCCTHO,
ocyuecmenenue yuebnvix delicmeuti - BEIIOTHATE 1a00PaTOPHEIH OIIBIT.
Vluunocmuole ymenus: camoonpeoeielue - IEMOHCTPUPYIOT OTBETCTBEHHOE
OTHOIIICHUE K O0YYCHHUIO.

29/9 |Comu xak mupous-Coib, KUCTOTHBIHIpeOmemuvle ymenusn: [Tosyuaror xu-| [Ipencrasnsaor [OpoHTANBHBIN
BOJHBIE KHUCJIOT H|OCTATOK, CPEIHSAAO0MNHCHbL 3HAMb OTIPEAETICHUE TIOHATHS «COI»; MUYECKYIO uH-| uHopmanmio |ompoc.  Camo-
OCHOBAaHUI  (YPOKICONb, OCHOBHAS|0OINCHbL YMemb. COCTaBIATH (OPMYINBI COJEW IO BAJCHTHOCTAM M CTemeHsIM|QopMamuio U3| 10 TEME cTOATENbHAS
ompabomiu COJTb, KHCJTAsIOKHCIICHUS. DIIEMEHTOB, a TaKKe 3apsjaM HOHOB, YKa3aHHBIM B TaOnmIle pac-pasiumyHblx  wc-| «Commy» B BHIE [padoTa B mapax ¢
ymenuti  u  pe-|coiib. TBOPUMOCTH KHCJIOT, OCHOBAaHMHI M COJIEH; OIpenesaTh MPUHAMIEKHOCTh HEOP-TOUHUKOB. TaOJHII, CXeM, [B3aUMO-
prexcuu) TaHWYECKUX BEHIECTB K KIIACCy COJeH 1Mo (hopMylie; OMCHIBATH CBOHCTBA OTACIBHBIX OIIOPHOT0 [IPOBEPKOM.

[peCTaBUTENIeH COJIei; HCTIOIB30BaTh TaOJIHUILy PACTBOPHUMOCTH IS KOHCIIEKTa,
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OTIPEIICTICHAST PACTBOPUMOCTHU COJICH. B TOM 4HCJIE C
\Memanpeomemmnsie YHUsepcanbvHble yuebHble oelicmeus YYIA): MIpUMEHEHUEM
nosnaeamensvhble: ooujeyueOHvle - OPTaHU30BBIBATH CBOIO YIEOHYIO IESTEIHHOCTD; WKT.
(hopMyIIUpOBaTh OTBETHI Ha BOIPOCHI YUHTENS; MCIOIB30BAaTh MpPHUEMBI pabOTH C CocTaBUTD
nHpopMareld (MOMCK W OTOOp HMCTOYHWUKOB HE0OXomuMon wuHpopmanuy, CUHKBEWH  TIO
crcTeMaTH3ays HH)OPMALIUH); CUHmMe3 - COCTABIIATH II€TI0€ U3 YacTel, B TOM YHCIIe Teme «Comm»
CaMOCTOSITEIBHO JIOCTPaMBaTh C BOCIIOJHEHHWEM HEJOCTAIOMINX KOMIIOHEHTOB;

OCYIIECTBIIATh BBIOOP OCHOBAaHWN M KPUTEPHEB ISl CPAaBHEHUS, KiaccU(UKAIINY]
00BCKTOB;

KOMMYHUKAmMu@Hble: TUIAHUPOBATH YYEOHOE COTPYTHHYECTBO C YUYHUTENEM H CO
CBEPCTHUKAMH;, yMETh KOPPEKTHO BECTH IHANIOT, yJYacTBOBAaTh B IHCKYCCHUH;
63auMoOelicmeue - CTPOUTh COOOIICHHS B COOTBETCTBUU C YUeOHOW 3amadeii;
MCIIOJIF30BATh PEUEBBIC CPENCTBA IS JUCKYCCHH U apTyMEHTALlNHU CBOCH ITO3UIINH;

pezynamueHble: TPUHUMATH YUeOHYIO 3aaady, aJeKBaTHO BOCIIPHHHUMATH WH-
(hopMaLuIo YIUTENS; niaHUposanue - COCTaBILATD IUIaH OTBETa; paboTaTh C TEKCTOM|
naparpada ¥ ero KOMIIOHSHTaMHU.

VIuunocmuosle ymeHusa: camoonpeoeienue - IEMOHCTPUPYIOT HHTEIUICKTYaIbHEIE
TBOPYECKUE CIIOCOOHOCTH; MPOSIBITIOT OTBETCTBEHHOE OTHOIICHNE K OOYUCHHUIO.

30/10 [O6o0menne  3HA-| OKCHUIHI - \IIpeomemuovle ymenusn: O6o6marot 3Ha- | [IpeacrasisroT | @poHTANBHBIH
HU O KIacCU(U-| KUCIOTHBIE B |00//CHbL 3HAMb OTIPEICIICHNS, Ha3BaHUs U KIACCU(PHUKALNIO COSTMHCHUI: OKCUIOB,| HUS O cocTaBe, | mHpopMammio | onpoc. Tectn-
Kal[il  CJIOXKHBIX| OCHOBHBIC; OC-  [KHCJIOT, OCHOBaHHM, COJIEH; KJIaCCU(DHUKAIIUH U TIO TeME pOBaHHE 1O
BCIIICCTB HOBAHUSI - pac-  |00IJICHbL yMemb. PEIIaTh SKCIIEPUMEHTAILHBIC 3a/1a4M Ha PAcliO3HABAHKE BEIIECTB; HOMEHKIAaType | «OCHOBHBIC Teme «OCHOB-
(ypox 00weme-| TBOpUMBIE (IlIe- [KJIACCU(PHUIIUPOBATh: CIIOKHBIC HEOPTaHWMIECKUE BEIISCTBA MO COCTABY Ha OKCHIIBL,| CIIOKHBIX BE- KJIACChI HEOP- | HBIE KIIACCHI
modonocuueckoll | 104M) U Hepac- |OCHOBAHMS, KUCJIOTHI M COJIM; OCHOBAHHMS, KUCJIOTHI U COJH 110 PACTBOPHMOCTHU B IIICCTB. TAHUYIECKUX HEopraHuve-
HanpasieHHocmu) | TBOPUMBIE; BOJIC; KHCJIOTBI [0 OCHOBHOCTH U COJCPIKAHHIO KUCIIOPOJa; CPAaBHHBATh OKCHIbL| [ pymmoBas pa- | COCIUHEHUI B | CKUX COEIU-

KHCJIOTHI pac-  |KHCJOTBI, OCHOBaHHMS W COJH 10 COCTaBY, OMNPEACATh MPHUHAIICKHOCTH 00TA: COCTABISIOT| BUAC TAOUIl, | HEHHID»

TBOPUMEIE U
HEPACTBOPUMEIE;
KHCJIOTHI OJTHO-,
ABYX-,
TPEXOCHOBHBIE;
KHCIIOTHI Oec-
KHCIIOPOJTHBIC U
KHCIIOPOJICO-

HEOPTraHWYEeCKUX BEIISCTB K OOHOMY W3 HW3YYCHHBIX KIACCOB COCIMHEHHN TIO
(hopMyIte; ycTaHaBIHBATH TCHETHUYECKYIO CBS3b MEXKIY OKCHIOM U THAPOKCUIOM U
HA000pOT; TONYyYaTh XHMHYCCKYI0O HHGOPMALUIO W3 Pa3INYHBIX HCTOYHHKOB;
MPEACTaBIITh HHpOpMaui0 1Mo TeMe «OCHOBHBIE KIIACChl HEOPTaHMYECKHX|
COCIMHEHUI» B BUAE TaOJMI, CXEM, OINOPHOIO KOHCIEKTa, B TOM YHCIE C
npumenenuem UKT.

Memanpeomemnuie ynugepcanvruie yueonvie oeiicmeun (YY/):

nozunagamenvHhyle: 06weyueOHble - OPTaHU30BBIBATH CBOIO YUEOHYIO JIesITelNb-

OIOPHBIN
KOHCIIEKT T10
OOHOMY U3
KJIaCCOB COeu-
HCHHH, 3alllH-
Ial0T ero. Xa-
paKTepU3yIoT

IpeAIOKECHHBIC

CXEM, OIIOPHOI'Q
KOHCIIEKTa, B
TOM YHCIIE C
MIPUMEHEHUEM
HUKT.
TBopueckoe
JIOMallHee
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JeprKalye; co- |HOCTh; y4acTBOBATh B TPYIIIOBOI paboTe (Mayas Tpymma, Kiacc); Josuyeckiue -| BEmecTBa Mo 3amaHue: Cco-|
h1178 OCYIIECTBIIATh IOMCK HWHpOpManuu (M3 MaTepHanoB ydeOHUKA, TBOPUYECKOH| COCTaBY W pH-  |[CTABUTH CKa3KYy,

TETpany, MO BOCHPOM3BEICHUIO B MAMATH MPHUMEPOB M3 JHMYHOTO MPAKTUIECKOTO| 3MYECKUM CBOM- [3cce IO  TeMe
OTIBITA), JOTIOTHSIOMICH U PACIINPSIOIIEH UMEIOIINECs JaHHEIE; CUHMe3 - COCTABIIATE CTBaM. (0OBeKT 1o
[[eJI0e W3 YacTel, B TOM YHCIIE CAMOCTOSATENFHO NOCTPAaMBaTh C BOCHONHEHHEM BEIOOPY
HEIOCTAIOIINX KOMIOHEHTOB; 0OydJaromero-
KOMMYHUKAmMU@Hble: TUTAHUPOBATH Y4eOHOE COTPYIHHYECTBO C YUYUTEIEM U Ccs1).
CBEPCTHUKAMHU;, BIIAJETh MOHOJOTHYECKOM ¥ JUAIOTHYECKOH (opMaMu pedu B

COOTBETCTBUHU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKATh CBOM MBICIIU C JOCTATOYHOM]

[OJTHOTOM M TOYHOCTBIO; 63aUMoOeticmaue - CTPOUTh COOOIICHHSI B COOTBETCTBHH C

yueOHOW 3amaveil; HCIONB30BaTh PEUCBBIC CPEACTBA JUIA  JTUCKYCCUH U

ApTyMEHTAIIMU CBOCH TIO3UIIHU;

pezynamueHble: TPUHUMATH YUeOHYIO 3amady, aJeKBaTHO BOCIIPHHHUMATH WH-

(hopMaLuIo YIUTENS; niaHUposanue - COCTaBILATh IUIaH OTBETa; paboTaTh C TEKCTOM|

nmaparpadga ¥ ero KOMIIOHCHTaMU; yerenoiacaunue - (POPMYIHpPOBaTh Y4eOHYIO

3aJaqy Ha OCHOBE COOTHECEHHSI TOT0, UTO YK€ H3BECTHO YUAIIUMCS, ¥ TOTO, YTO €IS

HE M3BECTHO.

Vluunocmuole ymenus: camoonpeoeielue - ISMOHCTPUPYIOT OTBETCTBEHHOE

OTHOIIIEHHE K 00Y4EHHUIO.

31/11 |Amopdubie n Kpucrammmue-  |[IIpeomemnsie ymenus: Habnromaror [Tomyuator [TucEMEHHBIIH
KPHUCTAIUTHYECKUE | CKasl PEIIETKA,  |00JICHbL 3HAMb ONPENENEHHS TIOHATHH «aMOP(QHBIE BEMECTBAY, «KPUCTATNIMIECKHE JT-12. XUMHUYECKYI0  |[OTYET O TIpO-|
BEIIICCTBA. V3Bl PEHICTKY, [BEIIECTBAY, «KPHCTAIUIMYECKAsT PEIICTKA», «HOHHAS KPHCTAJUIMYECKas peIeTKa», Brmonmsior JIQ [MHPOPMAIMIO |IeTaHHOH  pa-
(ypok «omxpeimusy aMop(dHBIC Be-  [«aTOMHasi ~KPUCTAUTMYECKas  pPEIIeTKay», «MOJEKYIIpHAs KpHUCTAIUINYecKas Neo 14 - 3gaxo-  |M3 Pa3TUUHBIX [00Te (Tabmumia)
HOGLIX 3HAHUIL) [IECTBA, HOHHAS |[pEIIETKa», «METAIMYECKas KPUCTAIMYECKAs PEHICTKA»; O0MJICHbL  YMemb.| pMarcst ¢ Kojiek- [ACTOUHuKoB.  |([IpencraBieHne

pereTka, YCTaHABIMBATh NPHYNHHO-CJIEACTBEHHBIE CBS3M MEXIY CTPOCHHEM AaTOMA,| ypeii BemecTs ¢ lOMa FOTOBAT M 3allMTa W3rO-
aTOMHasl pe- XUMHUYECKOM CBSI3bI0 W TUINOM  KPUCTAIJIMYECKOW PEHIETKH XUMHYECKHX pa3sHBIM THIIOM  [[IPE3CHTALMIO  [TOBJICHHBIX
LIETKA, MOJIe- COCAMHEHHHN; XapaKTePU30BaTh aTOMHbIC, MOJICKYJIIPHBIC, HOHHBIC, METAIUTMIECKHUE| kprcTaIIIMIECKUX |10 TEME MOJEJIEN  KpH-
KyJIsipHas pe- KPUCTAIUIMYCCKHUE PCLICTKH; IPUBOAUTH IPUMEPhI BEIIECTB C PasHbIMM THIAMH| pemeTok (pabora (AMOPGHBIC  |CTAJUIMYECKUX
LIETKA, METAT-  [KPHCTAIUIMYECKUX PELIETOK; IPOBOAMTH HAOMOACHHS (B TOM YHCIIE ONIOCPENOBAHHO)| B mapax), BEIIICCTBAY. PEIICTOK.
JIn4ecKas pe- CBOICTB BEIIECTB W TPOUCXOJSANIMX C HUMHU SBJICHUU C COOJIOACHWEM TMPABWI| y3roTaBIUBAIOT
IIETKA, 3aKOH  [TEXHMKH O€30macHOCTH; O(OPMIISATL OTYET C ONMCAHHEM OSKCIIEPUMEHTA, €ro| momesn
MTOCTOSTHCTBA PE3YJIBTATOB U BBIBOOB; COCTABIIATH HA OCHOBE TEKCTA TAOJHLIbI, B TOM YHCIIE C| KpUCTAIUTHYECKHX
COCTaBa. npumeHeHueM cpeacts MKT. peleToK

\Memanpeomemmnbie YHUBepcanbHbvle yueoHble delicmeus (YY):| (rpynnosast pa-

nOoO3HAsame/ibHble: 06W€y‘{e6Hbl€ - OpraHMU30BbIBATH CBOIO yqe6Hy10 ACATCIIbHOCTD,

(I)OpMy.]'H/IpOBaTB OTBCTBI HAa BOIIPOCHI YUUTEIA; Y4aCTBOBATb B I'PYIIIO-

6ora). [Lnanu-
PYIOT U OpraHH-




4

5

BOI1 paboTe (MaJast TpyIma, Kiacc); GopMyIUpoBaTh MPOOJIEMY; OCBAMBATH TPHEMBI
MICCIIEIOBATENIECKON AEATENFHOCTH; COONOAATh IpaBHia IOBEACHUS W PaOOTH C
nmabopaTopHBIM 000pyIOBaHHEM B KaOWHETE XUMHH; CAMOCTOSTENIFHO BHIACIATH 1
(hopMyIupoBaTh TO3HABATENBHYIO II€hb; HAONIONATh 3a CBOMCTBAMH BEIIECTB U
SBIICHUSME, TPOHCXOAAIIMMH C  BEMIECTBAMH; OIHCHIBATh  XUMHYECKHUUN
DKCTIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3BIKA W SI3BIKA
XUMUH; JIEJIaTh BBIBOABI IO Pe3ysIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA; 102UYECKUE
- OCYILECTBJIATH MOMUCK HH(OpManuu (M3 MaTepuajoB Y4eOHHKA, TBOPUECKOU
TETpajy, 0 BOCIPOU3BEIECHUIO B MaMSATH MPUMEPOB U3 JIMYHOTO MPAKTUUYECKOTO
OTIBITA), JAOMOJHSIOMIEH W PAacHIMpAOUICH MMEIoUIecs TaHHbBIE; CAMOCTOSATENILHO
CO3/1aBaTh CIOCOOBI pElIeHHs MPOoOJieM TBOPYECKOTO U TMOMCKOBOTO XapaKTepa;
YCTaHABIMBATh MPUYUHHO- CJIEJICTBEHHBIE CBS3U; CTPOUTH JIOTUYECKYIO LEMOYKY|
pacCyXIEHU; KOMMYHUKaAmMUGHble: TUIAHUPOBATH ydeOHOE COTPYIOHHUYIECTBO C
VIUTEIEM U CBEPCTHHKAMH; BJIAJIETh MOHOJIOTHICCKON U AHAIOTHIecKor Gopmamu
pedr B COOTBETCTBHUM C HOPMaMH POIHOTO SI3BIKA; BEIPAYKATh CBOU MBICIH C JOCTa-
TOYHOW TIOJHOTOM W TOYHOCTBIO, 63auMooelicmsue - CTPOUTh COOOINCHUS B
COOTBETCTBUU C YISOHOU 3a1adeii; HCIOIh30BaTh PeUeBhIe CPEICTBA IS JUCKYCCHH
1 apryMEHTAIlH CBOCH MTO3HIINH;

pecynamuenvle: TPUHUMATh YYEOHYIO 3aaauy; aJeKBaTHO BOCIPUHUMATH WH-
(bopMaruro yuuTens; niIaHUpo8aHue - COCTABIATH IUIAH PAaOOTHI ¢ Y4EOHHKOM;
BBIIMIOJIHATH 3a1aHUA B COOTBETCTBUU C IIOCTaBJICHHOM LCJIbIO; CO3/1aBaTh aJITOPUTM
NEHCTBUII 1O OpraHM3allii CBOEro paboyero Mecra C YCTaHOBKOM Ha
(hYHKIIMOHAIBHOCTD; yenenonazanue - GopMymupoBaTh yueOHYIO 3a7a4y Ha OCHOBE
COOTHCCCHUSA TOT'O, YTO YK€ M3BCCTHO yUalllUMCHA, U TOr0, YTO C€IIC HC M3BCCTHO,
ocyuecmenenue yuebnvix delicmeuti - BEIIOTHATE 1a00PaTOPHEIH OIIBIT.
Vluunocmnuole ymenus: IEMOHCTPUPYIOT HHTEIICKTYadbHBIE W TBOPUYCCKHE
CIIOCOOHOCTH; TIPOSIBIIAIOT OTBETCTBECHHOE OTHOIIICHHE K OOYUCHHIO.

3YIOT CBOE pa-
Oouee MecTo.
OrnuceIBaroT
pe3ynbTatsl JIO ¢
ITOMOIITBHIO
tabmuiel. Dop-
MYJHPYIOT BBI-
BOJIBI T10 pe-
3yJbTaTaMm Mpo-
BEJICHHOTO JKC-
MIEPUMEHTA.

32/12

'YmcThle BeliecTna U
cMmecu. MaccoBas U
00BbeMHas JIOJIN
KOMIIOHCHTOB B
cMecH

(YpoK «omKpul-

Heonnoponueie
CMeEcCH, OJTHO-,
POIHBIE  CMECH,
PKUIKHE, TBEp-|
hISGH ra3o00-
pa3HBIE  CMECH,
XUMHYCCKHI

IIpeomemmnovie ymenusn:

00/10(CHbL 3HAMb OTIPENIETICHUS] TIOHATUI «CMECH», «MaccoBasi A0JsSI paCTBOPEHHOTO
BELIECTBAY», «0ObEMHAs! 1OJIS BEIIECTBA B CMECH;

00iCHbl YMemb. TIPOBOJHUTH HAOIIOACHUS CBOWCTB BEIIECTB M MPOHUCXOIAIIAX C
HIMH SIBIICHAH C COONIOICHUEM TIPAaBUIT TEXHUKH 0€30I1aCHOCTH; 0()OPMIISTH OTYET C
OIMCAaHUEM OJKCIIEPUMEHTa, €ro pe3yJbTaTOB M BBIBOJIOB; peLIaTh 3aJadd C

Bremonnasior  JIO
Ne 15 - «OsHa-
KOMJIEHHE C 00-
paslioM  TOpHOM
[IOPOJBLY. IIma-|
HUPYIOT W oOpra-

M CII0JIb30BAaHUEM TTOHATHH «MaccoBast 10J1s 2JIEMEHTA B BCHICCTBECY,

HI3YIOT CBOE

ITonyyator
XUMHYECKYIO
UHPOPMAITHIO
W3 Pa3IMYHbIX
HCTOYHHKOB.
CocTapisior
Ta0UILY

O poHTANBHBIN
oIpoc. Tecr.
[[1ceMeHHBIN
OT4ET O TMpo-
nelaHHOM 110
MallHEHd  Tpak-

THYECKOM pa-
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MUsL» HOBbIX aHanM3,  0coboMaccoBas OISl PACTBOPEHHOIO BEIIECTBA», «00BEMHas JOJs ra3000paszHoro| pabodee mecto. | «Cmecu», B ToM[0OTE.
3HAHUL) IHCTHIC BeIIle-BEIICCTBAY. OIMUCBIBAIOT qHCIIe C

CTBa. \Memanpeomemmnsie YHUsepcanbvHble yuebHble oelicmeus (YY/l):| pe3ynbTatel pa- | IpAMEHEHHEM
noznasamenvHvle: obweyyebHvle - COOMOAATh MpaBwWia MOBeACHUS U paboThl ¢| 60THI ¢ momorbio | MKT.
nmabopaTopHBIM 00OpyZOBaHWEM B KaOWHETE XHMHH; OCBAaWBaTh IPUEMBI HC-| POAHOTO S3bIKA U |BHINOIHSAIOT
CIIeIOBATEIbCKON JCSITEIBHOCTH, OCYIICCTBIATh Pe(ICKCHIO CIIOCOOOB M YCIIOBHH| SI3bIKA XMMHH, I[IP-2 «Ananms
ECTBUSI, KOHTPOIIb M OIICHKY MPOIIeCCca U Pe3yJIbTaTOB JCATEIEHOCTH, BBIIEIATh U| GOPMYIUPYIOT  [OYBBI M BOJBI»
(hopMyIIMpOBaTh MO3HABATEIBHYIO IENb; CO3[aBaTh AITOPUTM JAEATSIHLHOCTU TPH| BBIBOIBL Pelraror|(qoManrHuii 3KC-
pelieHnd TpoOJIeM TBOPYECKOTO M IMOMCKOBOTO XapakTepa; HaOMoJaTh 3al 33[a4u C HC- MEPUMEHT  TI0|
CBOVICTBAMH BEIIECTB M SBJICHUSAMH, IPOUCXOIIUME C BEIICCTBAMH; OMHUCHIBATH| MOJB30BAHUEM  |[HHCTPYKIIHH).
HAOFOJICHUSI C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIA POIHOIO) SA3bIKA U SI3bIKA| HOHATUHN «Mac-

XUMHWH; JIENaTh BBIBOIBI; JO2UYeCKUe - CO3MABaTh CIOCOOBI pEIICHHs MPoOJeM| coBas OIS dJe-
TBOPYECKOTO M ITOMCKOBOTO XapakTepa; YCTAHABIMBATH IPHYNHHO-CIICACTBCHHBIE| MCHTA B BEIIle-
CBSI3U; TIPEICTABIIATE IETIOYKH O0BEKTOB U SIBICHHUM; CTBE», «MaccoBast
KOMMYHUKAmMU@Hble: TUTAHNPOBATh y4eOHOE COTPYOHHYECTBO C YUYUTEIEM M| IO pac-
CBEPCTHUKAMH; BIIAAETh MOHOJOTHYECKOM M JHAIOTHYECKOH (hOpMaMU pedH B| TBOPEHHOTO Be-
COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKaTh CBOM MBICTH C JOCTaTOYHOMH| IIECTBaY, «00b-
MOJTHOTOM M TOYHOCTEIO; 83aumooeticmaue - CTPOUTh COOOIICHHSI B COOTBETCTBHH C| €MHAsI IOJIS Ta-
yueOHOM 3amadeii; 3000pa3HOro
pezyisamuenple: TPUHUMATH YUeOHYIO 3a1ady, aJeKBaTHO BOCIPHUHHUMATH HH-| BELICCTBAY.
(bopManuio YUUTENs; WIAHUPO8aHue - COCTABJSITh IUIAaH pabOThl C yICOHHKOM;

BBIMOJHSITh 3aJaHKsi B COOTBETCTBHU C TIOCTABJICHHOH IEINbIO; yelenoiazanue -
(hopMyupoBaTh yueOHYIO 33/a4y Ha OCHOBE COOTHECECHUS TOTO, YTO YKE U3BECTHO

y4aluMcsl, 1 TOTO, YTO €lIe HE M3BECTHO; ocyujecmeneHue yuebuvix oeucmeui -

BEIITOITHSTE JIAOOPATOPHBIN OIBIT.

VIuunocmuole ymeHusa: camoonpeoeienue - IEMOHCTPUPYIOT HHTEILICKTYaIbHEIE I

TBOPYECKHE CITOCOOHOCTH.

33/13 lIpakTuveckass  |PactBop, mac-{lIpeomemnsie ymenusn: [Mnanupyror u [omnyuaror [TrceMeHHbII
padora Ne 3 coBast IIONS  BE-|00/0ICHbl yMemb. BBHIONHATh TMPOCTEHIINE IEWCTBHA C JIAOOPATOPHBIM 000pY-| OPraHU3YIOT CBOC | XUMUYECKYI0  [0TY4ET O Mpo-
«[IpuroroBieHne [mecTBa B pac-jTOBaHWEM: C MEPHBIM IWJIMHIPOM, BECaMH; HaOJIOaTh 32 CBOWCTBAMH BELIECTB ¥ pabodee MECTO. | HHPOPMALMIO |IeIaHHOH  pa-
pacTBOpa caxapa HTBOpE SIBIICHUSIMH, TIPOUCXO/ISIIUMH C BEIIECTBAMU; OMICHIBATH SKCIIEPUMEHT C TIOMOIIEIO| BEITOMHSIOT U3 Pa3IHYHBIX [GoTe.
oTIpeIeIICHIE POIHOTO sI3bIKA W SI3bIKA XUMHH; (OPMYIHPOBATH BBIBOABI IO PE3yNIbTaTaM| MPAaKTHUECKYIO | HICTOYHHKOB.

MacCOBOH TTOJH €ro [IPOBEICHHOTO KCIIEPUMEHTA; IPUTOTABIIMBATE PACTBOP C OMpEAEIeHHON MaccoBol| padoty. denaror | Jloma roToBsT
B pacTBOpe» (VpoK oJIel pacTBOPEHHOTO BEMIECTBA; PACCUUTHIBATE MAaCCOBYIO JIONIO PACTBOPCHHOTO| PACUETHI 10 TBOPYECKYIO
passusaio- BEICCTBRA. hopmy- paboty «3Ha-
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4

5

6

we20 KOHMpOJis,).

\Memanpeomemmnsie YHUsepcanbvHble yuebHble oelicmeus YYA):
nosnaeamensvhble: ooujeyueOHvle - OPTaHU30BBIBATH CBOIO YIEOHYIO IESTEIHHOCTD;
Y9acTBOBAaTh B TPYIIOBOH pabore (Mayas Tpymma, KIacc); OCBaWBaTh MPUEMBL
MICCIIEIOBATENIECKON AEATENFHOCTH; COONIOAATh IpaBHiIa IOBEACHUS W PaOOTH C
nmabopaTopHBIM 000pyIOBaHHEM B KaOWHETE XUMHHU; CAMOCTOSTEIFHO BHIACIATH 1
(hopMyITUpOBaTh NTO3HABATEIBHYIO 11€)b; BHIIEISATh HEOOXOIUMYI0 HHPOPMAIIUIO, B
TOM 4YHCIIE pemarh pabodue 3aJadd C HCIOJh30BAaHHEM OOIIEJOCTYITHBIX
uHctpymenToB WMKT w©  ucrouyHwkoB WHGMDOpMAlUHM;, CO3AaBaTh AITOPHTM
NESITENIBHOCTH TIPH  PEIICHHH TMPOOJeM TBOPYECKOTO M IOMCKOBOTO XapaKTepa;
oOpamaTtbcsi ¢ J1abopaTOpHBIM O00OpPYIOBAHMEM B COOTBETCTBHU C MpPaBHIAMHU
TEXHUKU O€30MacHOCTH; HaONI0JaTh 3a CBOHCTBAMH BEHICCTB U SIBICHUSMH,
[IPOMCXOSAIIMME C BEIIECTBAMHI; OITICHIBATH XUMHUCSCKHI SKCIIEPUMEHT C IIOMOIIIBIO)
eCTECTBEHHOTO (PYCCKOTO MM POTHOTO) SI3BIKA U SI3BIKA XMMHUH; 1EJIaTh BHIBOJBI 110
pe3ynbTaTaM IPOBEINCHHOIO OKCIIEPUMEHTA; Jozudeckue - YCTaHABIUBATH
MIPUINHHO-CIICICTBEHHBIE CBS3HM; IPEACTABIATH IIEMOYKH OOBEKTOB M SIBICHHIA
CTPOUTH JIOTHYECKYIO LETOYKY PacCyXICHHMA, IIPOBOTUTH aHAJIH3;
KOMMYHUKAmMUGHble: TUTAHIPOBATh Y4eOHOE COTPYOHHYECTBO C VYUUTEIEM U
CBEPCTHUKAMH; BIIAJETh MOHOJOTHYECKOM ¥ AHANOTHYECKON (opMaMu pedd B
COOTBCTCTBUU C HOpMAaMU POJHOTO fA3bIKA, BbIpAXXaTb CBOU MBICJIHU C JIOCTaTO‘lHOﬁ
MOJTHOTOM U TOYHOCTHIO; YYACTBOBATh B IUCKYCCHH; 83aUMOOelCcmeue

- CTPOUTBH COOOIIEHHS B COOTBETCTBHH C Y4EOHOI 3a1a4eidi; UCIIOIh30BaTh PEUYEBbIE
CpencTBa Uil AMCKYCCHM W apryMEHTAllud CBOEH IO3MIMH; pezyiamugHble:
pUHUMAaTh Y4eOHYyI0 3a/ady; aJCKBATHO BOCHPHHHMMATh HH(OPMALUIO YIUTEIS;
NIGHUPOBAHUe - BBHITIONHATH 3aJlaHUS B COOTBETCTBHU C IIOCTaBJICHHOHN LEJIbIO;
CO3/IaBaTh AITOPUTM JEHCTBHH IO OpraHW3alUl CBOEro pabodyero Mecra ¢
YCTAaHOBKOM Ha (DYHKIMOHAILHOCTD; yenenonaeanue - (GOPMYyIHPOBATH YICOHYIO
3a1aqy Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ H3BECTHO YUAIIUMCS, ¥ TOTO, YTO Il
HE U3BECTHO; OCyujecmeierue yueOHvlx oeicmeul

- BBIIIONHATH MPAKTHYECKYIO padoTy.

Uluunocmuole ymenus: camoonpedenenue - TPOSBISIIOT WHTCIUICKTYalbHBIC U
TBOPYECKUE CIOCOOHOCTH, JACMOHCTPHUPYIOT OTBETCTBCHHOE OTHOIICHHE K
00yUeHUIO.

naM. OIHCHIBAIOT
XHUMUYECKHHN
JKCTIEPUMEHT C
TIOMOIIBIO POJI-
HOTO sI3bIKa U
SI3pIKA XUMHH.
DopMynUpYIOT
BBIBOJIBI TIO pe-
3yJbpTaTam mnpo-
BEJECHHOTO DKC-
NEepUMEHTA.

YeHHe
poB B
[IPUPOIC»

pacTBo-|
JKHBO

34/14

O00011EeHE
cUCTEMaTH3aLU
3HAHUM 110 TEME

51

MaccoBas
0ObEeMHas  J0JIH,

Hu

npoba 30-

IIpeomemmnovie ymenusn:
0osdiCHbl yMemb: PEIIaTh 3afaddl C HCIONb30BAaHWEM MOHATHH «MaccoBas IO

DJIEMEHTA B BELICCTBC», «MAaCCOBast 0JIs1 paCTBOPEHHOI'O BEIIIECTBAY, «00BeEM-

Pemraror 3amaun ¢
HCIIOJIE30BAHUEM
MMOHATUH

COCTaBIISIIOT
3aa4d 110 TEME

U peIaroT

Nunusumy-
aJTbHBIN U
(poHTANBHBIN
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«CoenuHeHus JI0Ta, KPUCTA-  |[HAas OIS Ta3000pa3HOTO BEIIECTBAY. «MaccoBasi  JI0JIs| MX ompoc. Perrenne
XUMUYECKUX nu4yeckue pe-  |Memanpeomemnusie YHUsepcanbvHble yuebHble oelicmeus (YY/):pnementa B Be- 3amad,
JIIEMEHTOBY. IIETKYU - HOHHAS, [HO3HAGamenbHble: obujeyueOHble - OPTaHU30BBIBATH CBOIO YUCOHYIO IEATCIBHOCTD;IIECTBE»,  «Mac- B3aNMOKOH-
PacueTsl, cBsi3aH- | MOJIEKYIApHAs, |[(pOpMyIHPOBAaTH OTBETHI HA BOMPOCH YUWTEIS; YyJacTBOBATH B TPYMIIOBOIM paboTelcoBas IONs pac- TPOJIb.

HBIC C TIOHATHEM | aTOMHas, (Masas rpymma, Kiacc); 0000maTh H3ydeHHBIH MaTepHal, JeJIaTh BEIBOJbI; paOOTaThTBOPEHHOTO  Be-|
«IOIISD» METaJUTHUECKAsT; | JOMOTHUTEIHHBIMA UCTOYHUKAMHU HH()OPMALMU M WUCIIONB30BATh UX JJIS IOMCKAIECTBa»,  «00D-
(vpox obueme- Y3IIBI PEIICTKH, |[HEOOXOMUMOr0 MaTepualia; MpPEACTaBIATh WM3YYECHHBIH MaTepuall, HUCHONb3ysleMHas JONs TIa-
mooonozuyeckoti | aMop(HBIE Be-  [BO3SMOXXHOCTH KOMIIBIOTEPHBIX TEXHOJOTHH; Ji02uyeckue - OCYIIECTBIATh IMOUCK3000pa3HOro
HanpaeieHHocmu) |1IECTBA, 3aKOH  [MHpopManuud (M3  MaTepuaioB  y4eOHWKA, TBOPUYECKOM  TeTpaau,  IOBELIECTBay.
MOCTOSIHCTBA BOCIIPOM3BEICHUIO B MAaMATH MPUMEPOB M3 JIMYHOTO MPAKTHYECKOTO OIBITA),
COCTaBa, HEOJI-  |IOTIOJHSIOIIECH U PaCIIHMPSIONIEi UMEIOLHeCs TaHHBIE; CUHMe3 - COCTABIATh IeJI0e
HOPOJIHBIC U M3 YacTeil, B TOM YHCJIE CAMOCTOSTEIBHO JOCTPAauBaTh C BOCIOJHEHHEM
OTHOPOIHBIE HEIOCTAIOIINX KOMIIOHEHTOB; BHIOMpATh OCHOBAaHWS W KPUTEPHH ISl CPaBHCHUS,
CMeCH; KHUIKHE, [KIaccu(pUKaIUU 0ObEKTOB;
TBEpIBIE, Ta30- |KOMMYHUKAMUGHbIE: BIaJCTh MOHOJIOTHYECKOHN U TUAJOTHIeCKOH (OpMaMu PeUH B
00pa3HBIE CMECH;[COOTBETCTBHU C HOPMAaMHU POIHOTO S3BIKA; 83auMoOelicmaue - CTPOUTH COOOIIEHUS B
XUMHUYECKHAH COOTBETCTBHH C YIeOHOM 3a/1a4eii;
aHanm3, 0c000  |pezyisamueHble: TIPUHUMATH y4eOHYIO 3amady, aJeKBaTHO BOCIPHUHUMATH HH-
YHCThIC (hopMalMIO YUUTEIIs; NIAHUPOGAHUE - COCTABIIATH IIJIaH OTBETa; paboTaTh C TEKCTOM
BEIIECTBA. naparpada ¥ ero KOMIIOHEHTaMU; yerenoiazauue - (GOpMyInpoBaTh Y4eOHYIO
3a/a4y Ha OCHOBE COOTHECEHHSI TOT'0, YTO V)K€ M3BECTHO YUaIIUMCSI, X TOTO, YTO CIIIe
HE U3BECTHO.
VIuunocmuvle ymeHusa: camoonpedeneHue - OCO3HAIOT IIEHHOCTh 3J0POBOTO H
Oe30macHOro 00pasa >KU3HM; NPOSIBIISIOT YBAXKUTENBHOE OTHOIIECHHE K CTApIINM U
MITQIIITIM TOBAPHUILAM.
35/15 | KonTpoabnas BaJICHTHOCTD \IIpeomemuvle ymenusn: Konmponvuas paboma 6 08yx gapuanmax u3z 3a-
padora Ne 3mo CTEINEHb OKHC-  |00IHCHbL 3HAMb BCE U3YUEHHBIE MOHATHS TEMBI; OaHull pazHo2o euda:
TeMe «CoeTMHEH S| JICHUS, OKCHIIBI, |00ICHbL yMenb. UCTIONB30BaTh TP PEIICHIH PACUCTHBIX 33144 MOHATHS «MAcCOBast| ¢ BBIDOPOM OIHOTO IPABHIBHOTO OTBETA U3
XHUMUYECKUX OCHOBaHWUS, OJISI DIIEMEHTa B BEINECTBEY», «MAaccoBas JOJS PACTBOPEHHOTO BEIECTBAY,| HECKONBKHUX MPEAIOKECHHBIX; HA COOTBETCTBUE;
AIIEMEHTOBY» (YPOK | KHCIIOTHI, COJIM, |[«OOBEMHAss  JONIs  Ta3000pa3HOTO0  BEIIECTBA»;, MPOBOIWTH  PACUETHl  C| C BEIOOPOM HECKONBKUX MPABUIBHBIX OTBETOB H3
paseusaroujezo Ka4yeCTBEHHAs  [MCIIOJBb30BAHMEM STHX HOHSTHH. NPEIOKCHHBIX BAPUAHTOB; C HAITHCAHHEM
KOHMPOJs) peakuusi, uHau- | Memanpeomemmwle ynugepcanvusle yueonsie oeiicmeusn (YY/): Pa3BEPHYTOTO OTBETA; C PEUICHHUEM PACUETHBIX
KaTop, KpH- nO3HAamebHble: YCTAHABIUBATH IPUYUHHO-CIICICTBEHHBIE CBSI3H; BIIAJICTh 3aad.
CTAJUIMYCCKUE U | HABBIKAMH KOHTPOJISI U OLICHKH CBOEH ACATCIIBHOCTH,; IPUMEHATH 3HAHUA IIPU
amopdHbIe peLIeHNH pacyYeTHBIX 3a1a4; 0bujeyyebHble - OPraHU30BBIBATH CBOIO YUCOHYIO

BEIIIECTBA, KpHU-

NeSITENIbHOCTR; (DOPMYIHNPOBATh OTBETHI HA BOIPOCHI;
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CTAJUTMYECKHUE  |pecyisamueHble: TPUHUMATH y4eOHYIO 3amady; aleKBaTHO BOCIPUHHMATH HH-
pemeTKH, cMecH |(POPMAITHIO YIUTENS; HIAHUPOBAHUE - COCTABIIATH IUIaH pabOThI; BBIIOIHATH 331aHISI
B COOTBETCTBHH C IIOCTaBJICHHOH WEINBIO; ocyujecmeierue yueOHvix Oelicmseuti -
OTBEYAaTh HA IIOCTABICHHBIC BOIPOCH, BEHINONHATH NPEATIOKCHHBIE 3aJaHus;
yenenonazanue - (GOpPMyTHpOBaTh yueOHyIO 3amauy. JIuunocmmusvie ymenus:
MEeMOHCTPUPYIOT ~ OTBETCTBEHHOE  OTHONICHHE K  OOYUYCHHIO;  IIPOSBIISIOT
[03HaBaTeIbHbIE MHTEPECHl U MOTHUBHI, HAIIPaBJIEHHbIE Ha N3yUYEHHUE [IPOrPaMMBbI.
Tema 4. U3MeHeHnus, npoucxoasinue ¢ pemecrsamu (13 yacon)

36/1 | ®usuueckue AB- | OusHUecKue IIpeomemmnovie ymenusn: Habnromaror I- | Ycranasmm- O poHTATBHBIH
nenwns. Paznenenue| sBneHus, T1- 00MDICHbL  3HAMb  ONPENENICHUs MOHATHH «OUCTHULILHUS, HWIM IIeperoHKay,| 15. «lIpumepsl | BarOT IPUYMH- |0ompoc
cMmeceit (ypox CTIJUISINSA, TIe- |[«KPUCTALTH3AND), «BBHIIAPHUBAHUE», «(QUIBTPOBAHUE», «BO3TOHKA, WIH Cy0-| (QPU3UIECKUX HO -

COMKPBLIMUS» PEeroHKa, KpU-  |[TUMAaLus», KOTCTAUBAHUEY, «IIEHTPUPYTHPOBAHHEY; SIBIICHUH: CIICZICTBCHHBIC
HOBbIX 3HAHULL) CTaJUTU3AINS, 0019ICHbI YMemb YCTaHABINBATH IPUUNHHO-CIICICTBEHHBIC CBI3H MEXIY (pu- a) TUTaBIICHHUE CBSI3U MEXIY

BBITIApMBAHHUE, | 3MYECKUMH CBOMCTBAMHU BEIIECTB U CIIOCOOOM pa3ziefieHHs CMeceil. napaduHa; (buznyeckumMu
¢uneTpoBanue, | Memanpeomemmvle yHugepcanvhole yueonvte oeiicmeun (YY/I): 0) BO3TOHKa 1Oma CBOMCTBAMHU
BO3TOHKA, CYO- | noznasamenvHhule: ooueyyebHvle - OPTaHU30BBIBATH CBOIO YUEOHYIO ICATENbHOCTh; MM  OEH30MHOM| BEIECTB U
JiuManus, oT- (hopMynUpoBaTh OTBETHI Ha BOMPOCH! YUUTENS; yIaCTBOBATh B IPYIIOBOM paboTe [KMCIIOTEI, crocobom
cTauBaHUe, Je- | (Malas IpyIa, Kiacc); OCyLIeCTBISITh peIeKkCHIo criocoOoB U YCIOBUIl AEHCTBYSL| B) paCTBOpEHHE | pa3leleHus
JHUTENbHASA BO- | KOHTPOJIb U OLIEHKY IPOLIECCa U PE3YNIbTATOB JIESATENbHOCTH; CUHMES - COCTABIIATh | OKPAIICHHBIX cMmeceit
pOHKa, [eJIOe U3 YacTel, B TOM YHCIIe CAMOCTOSATENFHOE NOCTPANBAHUE C BOCIIONIHCHHEM | COJIEH;
HEHTPU(YTHPOBA| HEJOCTAIOIINX KOMIIOHEHTOB; BEIOMPATh OCHOBAHMUS U KPUTEPHUH I CPaBHEHHMSA, | T) auddysus
HUE KJIaCCU(HUKAINU OOBEKTOB; KOMMYHUKAMUGHbLE: BECTU TUAJIOT, yIaCTBOBATH B JTYIIUCTHIX Be-

IIMICKYCCHUU; 83aumodeticmsue. CTPOUTh COOOIICHUS B COOTBETCTBHH C yIEOHOM IIECTB C TOPSAIICH

3aJaueii; UCTIONIF30BATh PEUCBBIE CPEACTBA I AUCKYCCHH U apTyMEHTAINH CBOCH | IaMIIOUKH

TIO3HLINY; pecyiAmueHble: TPUHIMATh yIeOHYIO 3a/1a9y; aIeKBaTHO BOCTIPDHHUMATE| HAKATUBAHUS.

MHGOPMAITIIO YIUTEIIS; HIAHUPOBAHUE - COCTABIIATH TUIaH OTBETA; pabOTaTh C Boiaensior cy-|

TEKCTOM maparpada u ero KOMIOHEHTaMH; yerenoaazanue - GopMyIupoBaTh [IIECTBEHHbIE

y4eOHyIO 3a1a1y Ha OCHOBE COOTHECCHHUS TOTO, UTO YK€ U3BECTHO yJallUMCS, U [IpU3HaKu  (pu3u-

TOTO, YTO €Ile HE U3BECTHO. YeCKUX SIBJICHUU.

VIuunocmnule ymenua: camoonpeoeiieHue — TPOSBIAIOT OTBETCTBEHHOE OT-PaccMarpuBaroT

HOIIIEHHE K OOYYeHMIO; OCO3HAIOT LIEHHOCTH 3J0pPOBOrO M 0e30IacHOro oOpasajnpuMepsl

PKU3HU (bU3MUECKIX

SIBIICHUN
37/2 | Xumnueckue s1B- | XuUMU4YecKue IIpeomemmnovie ymenusn: Hao6moparor - | Co3naror nipe- |MumuBuay-
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TeHusl. YCIIOBUS U
[IPU3HAKA po-
TCKAaHUS  XHMHUe-
CKHX PEAKIHH (YPOK
(OMKPBIMUSLY
HOBbIX 3HAHUIL)

1.02.20

SIBIICHUS,
MHYCCKUE
AKINH, pEakIuu
TOpEHUs,  DK30-
TEPMUYECKHE U
PHAOTEPMHYE-

CKHE pPeaKlun

XU-
pe-

00/0ICHbI  3HAMb  OTIPEHENICHNS TOHATHH «XUMHYECKas pEeakuusy, «PeaKkuuy
TOPEHUS», «IK30TCPMHUYECKUE PEAKLUI», «IHIOTEPMUUECKUC PEAKIHI»; OO0JIJHCHbL
yMems HAOIIONATh W ONUCHIBATH MPU3HAKK M YCIOBHUS MPOTCKAHUS XUMHYECKUX
[peaKnuii; OMUCHIBATh PEAKIIUH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MII POIHOTO)
SI36IKA WM SI3bIKa XMMHH;, KIACCH(HUIMPOBATH XUMHUYECKHE DPEAKIMH IO YUCITy U
COCTaBy WCXOIHBIX BEIIECTB M TPOAYKTOB pPEAKLIUH, TEIIOBOMY d(p¢eKTy,
HAMpPaBJICHUIO MPOTEKAHMsI PEAaKLUK, YJaCTHIO KaTalu3aTopa; COCTAaBISATh BBIBObL
Ha OCHOBAHUM aHAJIN3a HAOMIOICHUH 3a SKCIIEPUMEHTOM.

\Memanpedmemmnoie YHUsepcanvHbvle yuebnvle deiicmeusn YYA):
nosnaeamenvhvle: 0bujeyuedHvle - OpraHU30BBIBATh CBOIO YIEOHYIO IEATEIBHOCTD;
(hopMynupoBaTh OTBETHl Ha BOIIPOCHI YUUTENs; YIaCTBOBATh B IPYIIOBOH padoTe
(Manast rpymma, Kinacc); (OpMyIHpOBaTh MNPOOJIEMy; BBIIOJIHATH pPEIEKCHIO
CIIOCOOOB ¥ YCIIOBUHM NEHCTBHUS, KOHTPONb W OIEHKY IIpoIlecca M PE3yNIbTaTOB
NEeSITENBHOCTH;, Jocuyeckie - OCYIIECTBIATh MONCK MH(opManuu (M3 MaTepHajoB
yaeOHUKa, TBOPUYECKOH TETpamy, IO BOCIPOM3BENCHHIO B IMAMSITH TIPHMEPOB W3
JIITYHOTO TIPAKTUIECKOTO OITBITa), MOTONHSIOMEH W pacIINpSIONIeil MMEIoIecs
MaHHBIC; CUMMe3 - COCTABILITH IIETI0€ W3 YacTei, B TOM YHUCIE CaMOCTOSATEIHHO
TOCTpaMBaTh C BOCIIOTHEHUEM HEOCTAIOIINX KOMIIOHEHTOB; BEIOMPATh OCHOBAHHS 1
KPUTEPUU [T CPABHEHUS, KIaCCH(PUKAIIIHN OObEKTOB;

KOMMYHUKAMUGHble: TUTAHUPOBAaTh Yy4eOHOE COTPYAHMUYECTBO C YUYHUTEIEM U
CBEPCTHUKAMH; BJIAJETh MOHOJOTMYECKOM M AMaNOTHYecKoi (opMaMu pedu B
COOTBCTCTBUU C HOpMAaMU POJHOTO fA3bIKA, BbIPpAXKaTb CBOU MBICJIU C I[OCTaTO‘lHOﬁ
[MOJIHOTOU U TOYHOCTBIO, BSBHMOHCﬁCTBHC CTpPOHUTH COO6HICHI/I$[ B COOTBETCTBHUU (|
yaeOHOH 3amaueil; WCHONb30BaTh pEUYEBBIC CpEeACTBa ISl JUCKYCCHH U
ApTYMEHTAIIAN CBOCH TIO3UIIHU;

pezynsamueHnble: TPUHAMATH YIeOHYIO 3aJady; aJeKBaTHO BOCIPHHHUMATH WH-
(hopMaLuIo YIUTENs; niaHuposanue - COCTaBIATh IUIaH OTBETa; paboTaTh C TEKCTOM|
maparpada W e€ro KOMIIOHEHTAMU: yerenonazanue - (HOPMYIHPOBATH YISOHYIO
3a]a4y Ha OCHOBE COOTHECEHHsI TOT'0, UTO YK€ U3BECTHO yUalllUMCsl, U TOr0, UTO €€
HE U3BECTHO.

VIuunocmubvie ymeHusa: camoonpeoeienue - IEMOHCTPUPYIOT HHTEIICKTyaIbHbIC U
TBOPYECKHE CITIOCOOHOCTH.

15. Beigensior
CYIIIECTBEHHBIE
TPU3HAKH XU-
MUYECKUX sIBJIC-
Hui. Pazmnyaror
(usnueckue u
XUMHYECKUE
sBienus. Pac-
CMaTpUBAIOT
pUMEpbl XUMU-
YECKUX peakuui U
YCIIOBUS UX
MPOTEKAHUS

3EHTALIO  TIO
TeMe  «XHUMH-
YECKHE  peak-
LIV

AJIbHBIN U
(pOHTaNbHBII
ornpoc
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IpakTHyeckasn

XuMHUuecKast

padota Ne 5

peakuust. TUIbI

IIpeomemmnovie ymenusn:

007101CHbL YMenib: BBITIONHATH MPOCTEHINTUE SHCTBHS € TAOOPATOPHBIM 000pY-

OcymiecTBIsIOT

BruImoaasaoT

9KCIEPUMEHT.

[IricbMeHHBIN

[1P-4.

0TYeT O Ipo-
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«[Ipnznaku XAMUYECKUX oBaHMEM; HaOMIOAaTh 32 CBOMCTBAMH BEIIECTB U ABJICHUAMH, Ipoucxonsmumu c| [IpoBogst pabory|Habmonenns 3ajmenaHHoi  pa-
XAMUYIECKUX peaximit BEIIECTBAMH; OIHCHIBATH IKCIIEPUMEHT C IIOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WIIH| IO TeMe «AHANN3 M3MEHCHMSAMH, [00Te
peaxuuity (ypok [POIHOTO) S3BIKA W SI3BIKA XMMHU: JETATh BBIBOIBI IO PE3YJIETATaM IPOBEICHHOTO| TOYBHI 1 BOABI  [IPOHMC-
pazeusaroujeo DKCTIIEPUMEHTA; IPUTOTABIMBATE pPACTBOP C OMNPEACICHHOW MAacCOBOM mouie| (IOMAIIHUHI AKC- [XOISIIAMHE c
KOHMpOi51) [PACTBOPEHHOTO BEMIECTBA; IPOU3BOAUTH PAacUeT MAcCOBOH JONM PacTBOPEHHOTO| IEPUMEHT)» ropamerd  cBe-

3.02.20 BEILECTBA. O, u HX|
\Memanpeomemnsle ynusepcanvuvle yueonwvie Oeiicmeuu (YY/): nosuasa- OnUCaHue
menvHble: obweyuebHble - OPraHU30BBIBATH CBOK Y4YEOHYHO JAEATEIBHOCTS; (moManrHuit
0TBEYATh HA BOIPOCHI YUUTEIS; YUaCTBOBATh B IPYIIIOBOH paboTe (Manas rpyria, KCIICPUMEHT T10|
KJ1acC); COOI0aTh MpaBUIia MOBEACHUS U pabOTHI ¢ TaOOPaTOPHBIM 000PYIOBAHUEM WHCTPYKIUH).

B KaOWHETe XWMHH; OCBaWBaTh IIPUEMBI HCCICIOBATEIBCKON NEATCIBHOCTH;
OCYIIECTBIATh PeICKCHUIO CIIOCOOOB M YCIOBHUN JEHCTBUSA, KOHTPOJb M OIICHKY|
porecca U pe3ylbTaToB JeSTeIbHOCTH; CO3/1aBaTh aJrOPUTMBI JASSITEILHOCTH IIPH|
peureHnd TPOOJIEeM TBOPYECKOrO M IIOMCKOBOTO Xapakrepa; o0pamarscst ¢
1abopaTOPHBIM 00OPYJOBAHHUEM M HArpeBaTEILHBIMU IIPHOOPAMHU B COOTBETCTBHUH C
[paBWJIaMH TEXHHKH O€30MaCHOCTH; BBHINOJHATh MPOCTEUIINE [EUCTBUSL C
1abopaTOpHBIM  O00OPYAOBAaHHEM: JTA0OPATOPHBIM  INTATHBOM, CIIUPTOBKOM;
HaOJII01aTh 32 CBOMCTBAMU BEIIECTB U SBICHUSMH, TPOUCXOSIIIMMHE C BEIIECTBAMH;
OMUCHIBATh XUMUYCCKHIA IKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITH
pO,Z[HOFO) sA3bIKa U A3bIKAa XUMHWHU; NCJIaTh BBIBOABI IO PE3YyJIbTaTaM IMPOBCACHHOIO|
PKCIEPUMEHTA; JIo2UdecKue - OCYIIECTRIATh MOUCK WHpOpMaIWK (M3 MaTepHajioB
yueOHUKa, TBOPUYECKOI TEeTpagu, IO BOCIPOHM3BEICHHUIO B MaMSTH IPUMEPOB U3
JTMYHOTO MPAaKTUYECKOTO OIbITa), JOMOJHSIONIEH M PACHIUPSIONIEH HMEIONHecs
JaHHBIC; YCTaHABJIIMBATH NMPUYUHHO-CJICACTBCHHBIC CBA3H; MPCACTABIIATL LCIIOYKU
0OBEKTOB M SIBJIIEHUI;

KOMMYHUKAMUGHblE: TUIAHUPOBATh yd4eOHOE COTPYJHHYECTBO C YyYHTEIEM U
CBEPCTHHKAMHM; BJIaJeTh MOHOJOTMYECKON M IUajJoTHYecKoil (opmamu peun B
COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKaTh CBOM MBICIIH C JOCTATOYHOM]
MOJTHOTOM M TOYHOCTBIO; 3aUMO0elicmeue — CTPOUTH COOOIIIEHUS B COOTBETCTBUH C

yaeOHOW 3amadveidl; WCIONB30BaTh PEUCBBIC CPEACTBA JUI TUCKYCCHH U
ApTyMEHTAIMH CBOEH MO3UINH;
pezynamuenvle: TpUHUMATh ydueOHYI0 3ajgady; aJeKBaTHO BOCHPHHHMMATH

UHOOPMAIIMIO YUUTEINS; NIAHUPOBAHUE — COCTABIATH IJIaH Pa0dOTHI C yIeOHHKOM;
BBIIIOJIHATh 3aJaHUA B COOTBCTCTBHH C IMOCTaBJICHHOM LCJIbIO; CTPOUTH AJITOPUTM
NIEHCTBHIA IO OPTaHU3AIlMU CBOETO paboyvero MecTa ¢ yCTaHOBKOM
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Ha (YHKIMOHAIBHOCTB, Yelenoideanue - OCYIIECTBISTh IOCTAHOBKY YueOHOM
3a]1a4K Ha OCHOBE COOTHECEHHS TOT0, YTO Y)KE H3BECTHO YYAIUMCSI, ¥ TOTO, 4TO eIlle
HE W3BECTHO;, OCYWECMEIeHUEe VUeOHbIX Oelcmeull - BBIOJIHATh MPAKTUYECKYO
paborTy.

Uluunocmuosle ymeHus: camoonpedeienue - IEMOHCTPUPYIOT IO3HABATENbHBIN
MHTepeC U MOTHBbI, HATIPABJICHHBIC Ha U3yYCHUE TIPOrPAMMBbI

39/4

3aKOH COXpaHEHUS]
Macchl  BELIECTB.
XVMHYECKHE
ypaBHEHUS
«OMKPBLIMULY
HOBbIX 3HAHUIL)

(Ypoxk

3akoH coxpa-
HEHUS MacChl
BEILIECTB, XU-
MHUYECKHE
ypaBHEHHS,

KO3 UITHECHTBI

IIpeomemmnovie ymenusn:

00121CHbI 3HAMD OTIPENICIICHIE TIOHITHS «XIMAYIECKOE YPABHEHHEY; OOINCHbL YMEemb:
OOBSICHATH 3aKOH COXPAaHEHHS MAacChl BEHICCTB C TOYKH 3PCHUS ATOMHO -
MOJICKYIIIPHOTO YUEHHS; COCTABILITh YPAaBHEHHS XMUMHUCCKUX PEaKIMid HA OCHOBE
3aKOHA COXPAaHEHHs MacCHl BEHIECTB; KIACCH(PHUINPOBATH XUMUIESCKUE PEAKIIUH TI0
reruioBomy 3ddexTy.

\Memanpedmemmnoie YHUsepcanvHbvle yuebnvle deiicmeusn YYA):
nosnaeamensvhvie: obujeyuedHvle - OpPraHU30BBIBATh CBOIO YIEOHYIO 1EATEIBHOCTD;
BBIMOJHSITH PE(IICKCUIO CIIOCOOOB W YCIOBHU JEHCTBHUS, KOHTPOJIb U OICHKY|
npolecca W Ppe3yiabTaTOB JAEATENBHOCTH; Jo2uueckue - OCYIIECTBISTH IOUCK
uHpopMalMu (M3 MaTepualoB y4eOHMKA, TBOPYECKOH TeTpaau, II0 BOCH
MMPOU3BCACHUIO B MNaMATH IMPUMEPOB U3 JIMYHOTO MNPAKTUYCCKOIO OHI)ITa), 0~
[TOJTHSIOIIECH U pacIlUpPSIONICH HMEIOIINECS TaHHbBIE,

KOMMYHUKAMUGHble: TUTAHNPOBATh Y4eOHOE COTPYOHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH; BEIPKaTh CBOW MBICITH C JOCTaTOYHOW MOJHOTOH W TOYHOCTHIO;
63auMo0eticmeue - CTPOUTH COOOINEHUS B COOTBETCTBHM C YYeOHOW 3amauci;
aIeKBaTHO MCIIOIH30BaTh PEUEBhIC CPENCTBA IS JUCKYCCHHU U apTyMEHTALUH CBOCH
TO3UIIUH;

pezynamugHple: TPUHUMATh Y4eOHYIO 3a/ady; BOCIPHHUMATh HWH(OPMAIIHIO
YUUTENS;, NIaHUpo8anue - COCTaBIIATh IJIaH 0TBETA; padoTaTh ¢ TEKCTOM mHaparpada
1 €r0 KOMIIOHEHTAMU; yerenonazanue - GopMyIHpoBaTh yueOHYIO 3a/1auy Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ N3BECTHO YUYAIMMCSI, U TOTO, YTO €Ille HE W3BECTHO.
VIuunocmuovie ymeHusa: camoonpedeneHie - OCO3HAIOT IIEHHOCTh 30POBOTO H
Oe30macHOro 00pa3a >KU3HH; NPOSIBISIOT YBAKUTEIBHOE OTHOIICHHUE K CTapIINM U
MITQIIITIM TOBAPHUIIAM

DopMynupyoT
3aKOH COXpaHe-
HUS BEIIeCTBA Ha
OCHOBE
HAOJIFOIEHUI
XUMAYECKUX
peaxuwuii. Co-
CTaBJIAIOT ypaB-
HEHUS XUMHYe-
CKHX PEaKIuil

Paboraror
TeKCTy  y4eO-
HIKa, COCTaB-
JISIFOT BOTIPOCHI

10|

NunuBuay-
aJBHBIA OTIPOC.
Pabora ¢
WHIUBH-
JTyalTbHBIMHU
KapTOYKaMu-
3aJaHUSIMH 110
TeMe «XHUMHU-
qyeckue U ¢u-
3UYCCKHE SIB-
JICHHUS
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PacueTsl o xu-
MHUYECKUM ypaB-
HEHUSIM (VpOoK

«OMKpbL-

Anroputm pac-
YyeTa 1o XUMHU-
YECKUM ypaB-
HEHUSIM

[IIpeomemmnbie ymenusn:

00JIJHCHBL YMemb BBIMOIHATH PACUEThI 10 XUMUYECKHM YPABHEHHUSM HA HAXOXKICHHE
KOJIMYECTBA, MAaCCHl MM 00BEMa MPOMYKTa PEaKIMH MO KOJUYECTBY, Macce W
00BEMy UCXOJHOTO BEIIECTBA, PACUCTHI C HCIIOIH30BAHUEM ITOHS-

[IpoBoasT
UEThI
UEeCKUM
HUSM

pac-
M0 XUMH-
ypaBHe-

OCyIIeCTBIISIOT
MOWCK, OTOOp U
CH-CTEMATH3a-

NuauBumy-
aJIbHBIN U
(poHTANBHBIN
onpoc. Peme-
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MUsL» HOBbIX TS «0JISD», KOT/Ia HCXOIHOE BEIIECTBO JaHO B BUIE PacTBOpA C 3aTaHHON MacCOBOH uro HHGOp- | HHE 3a71a4
3HaHU) 10JIEN paCTBOPEHHOTO BEIIECTBA WM COACPIKUT OIPENEIEHHYIO JOJII0 IPUMECEH. Malliy B COOT-

\Memanpeomemmnsie YHUsepcanbvHble yuebHble oelicmeus YYIA): BETCTBHH C

nozHasamenvHvle: 0OueyuebHble - OPTAHN30BBIBATH CBOKO YUCOHYIO JCSITEIHHOCTH; y4eOHOH 3a-

(hopMyITUpOBaTH OTBETHI HAa BOIMPOCHI YUUTEIS; YIACTBOBATh B TPYIIIOBON paboTe nadeid. Pabo-

(Marast TpyTIIa, Kjace); 1ocuyeckue - OCyIIeCTBIATE BEIOOP OCHOBAHUH U KPUTEPHUEB TaIOT C YUCHH-

IUIT  CPAaBHEHUS, KIACCU(PHUKANUU OOBEKTOB; KOMMYHUKAMUGHbBIE: BIANCThH KOM TI0 BO-

MOHOJIOTHYECKON M JIHAaIOTHYecCKo (hopMaMu pedd B COOTBETCTBUU C HOPMaMU npocam

[POJHOTO SI3BIKA; BBIPAXKATh CBOU MBICIH C JOCTATOYHOW MOJHOTOW U TOYHOCTHIO;

63aumooelicmeue - CTPOUTh COOOILIEHUS B COOTBETCTBUHM C YyueOHOH 3amadeii;

MCII0JIF30BATh PEUEBBIC CPEICTBA IS UCKYCCUU U apI'yYMEHTAIMU CBOCH ITO3UIINH;

pezynamueHsle: TPUHUMATH Y4eOHYIO 3ajady; aJeKBaTHO BOCIIPHHHMATh WH-

(hopMaLuIo YIUTENs; niaHUposanue - COCTaBILATh IUIaH OTBETa; paboTaTh C TEKCTOM|

nmaparpadga ¥ ero KOMIIOHCHTaMU; yerenoiacanue - (POpPMYIHpOBaTh Y4eOHYIO

3aJaqy Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ H3BECTHO YUAIIUMCS, ¥ TOTO, YTO Il

HE M3BECTHO.

VIuunocmuole ymeHusa: camoonpeoeienue - TEMOHCTPUPYIOT UHTEIUICKTYaJIbHEIC I

TBOPYECKUE CITOCOOHOCTH

41/6 |Pacuetsl mno xu-Anroput™m  pac-[Ipeomemusie ymenusn: Paccmatpusaror | IIpoBomar no- | ManuBuny-

MHYECKIM  ypaB-deTa TI0 XHUMH-{00I)CHbI YMemsb BHITOMHITH PACUSTHI 0 XUMUYECKAM YPaBHCHUSM Ha HAXOXKIICHHE| AITOPUTM pe- UCK, OTOOp U | aJIbHBIN U
HCHUSM (YPOKYECKUM ypaB-|[KOJIMYeCTBa, MacChl MM 00beMa MPOAYKTa PeaklUH IO KOJMYECTBY, Macce HJIM| LISHHs 3a/ad [0 | CUCTeMaTH- (bpoHTaNbHBIN
06weme- HEHUSIM 00bEMY HCXOIHOTO BEIIECTBA, PACUSTHI C MCIIOIb30BAHUEM TIOHSITHUS «I0JIsD», KOT1a| XUMHUSCKHM 3all1I0 OCHOB- | ompoc. Pere-
mooono2u4eckotl MCXOJITHOE BEILIECTBO JAaHO B BHUJE pacTBOpa C 3aJaHHOM MAacCOBOHM J10JIEH| ypaBHEHUSIM. HOM U JIOTION- | HUe 3a1a4
HanpagneHHocmu) [PACTBOPEHHOTO BEIECTBA MM COACPKUT ONPEICIICHHYIO JIOMI0 IPUMeECcEH. [IpoBomsT pac- | HUTENBHOU

\Memanpedmemmnoie YHUsepcanvHbvle yuebnwle delicmeus YY):
nosnaeamensvhvie: 0dujeyuedHvle - OPraHU30BBIBATH CBOIO YUEOHYIO AEATEIBHOCTD;
(hopMyIHpoOBaTh OTBETHl HA BOMPOCHI YUUTENS; YIaCTBOBATH B TPYIIIOBOH paboTe
(Manas rpyrma, KJacc); UCTIOIb30BaTh MPHEMbl paboThl ¢ MH(POPMAIMEH: TOUCK U
0TOOp HMCTOYHHMKOB HEOOXOMMMON HWH(pOPMAlNH, CHCTEMaTH3alMs HH(OPMAINY;
OCYIIECTBIATh peIeKCHIO CIOCOO0OB M YCIOBUII NEWCTBUS, KOHTPOJb W OLEHKY)
npolecca U pe3ysbTaToB JAESATEIBHOCTH; CuHmes - COCTABIIATH IeJ0e U3 YacTei, B
TOM 4YHCJIE€ CaMOCTOSATENbHO JOCTPauBaThb C BOCHOJIHEHHEM HEJOCTAIOLIMX
KOMIIOHCHTOB, BBI6I/IpaTB OCHOBAHHA U KPUTC

YEThl 110 XUMHU-
YECKUM ypaBHe-
HUSIM

UH(pOPMAIIH B
COOTBETCTBUHU C
y4aeOHOM
3amauen. Pa-
60TarT C
Y4EOHUKOM IO
BOIpOCaM
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pUH [T CPaBHEHUS, KITaCCU(PUKAIIMHA 00HEKTOB;
KOMMYHUKAMUGHble: BHIPAKATb CBOM MBICIH C JIOCTAaTOYHONH NONHOTOH U
TOYHOCTBIO; y4aCTBOBATH B IUCKYCCHH; 83auMoOelicmaue - CTPOUTh COOOIIeHUS B
COOTBETCTBHH C YIeOHOH 3a/1aueii;
pezynamueHnble: TPUHAMATH YUeOHYIO 3ajJady; aJEeKBaTHO BOCIPHHUMATH WH-
(hopMaLuIo YIUTEIS; nIaHUposanue - COCTABIATD IUIaH OTBETa; paboTaTh C TEKCTOM|
naparpada 1 ero KOMIIOHEHTaMH.
VIuunocmuvle yMmeHusa: camoonpeoenenue TPOSBISIIOT UHTEICKTyalbHbIE U
TBOpPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIIEHUE K 00YYEHUIO
42/7 |Peakuyun pasino-| Paznoxenue, IIpeomemmnovie ymenusn: Brioemnsror oc-OcymectBistoT [HAUBUIY-
keans. [loHATHE of KATAMM3ATOPEL, |00/IJICHbL 3HAMb OTPENEICHIS TOHATHN «PEaKINH COSANHEHISD), KKATaN3aTOPhD»,[HOBHEIC Xa-TIOUCK, OTOOp HaNbHBIA OIpPOC.
CKOPOCTH XH-| (PepMEHTHI, «(hepMeHTEI; PAKTEPHCTUKH cu-cTeMaTH3a- |PemieHue 3ama4
MHUYECKONW PeaKIin| CKOPOCTh 0010iCHbI Y Memb. KIACCU(PHULINUPOBATE XUMHUYECKHUE PEAKIUN 10 YHCIY W COCTAaBY|PCAKIMA  Pa3Jio-IHI0 uH)OP-|
1 KaTaJdu3aTopax | peaKkmuu MCXOTHBIX BEIIECTB W MPOIYKTOB PEAaKIHHU; HAOMIOAATh W ONKCHIBATH NMPH3HAKA MPKEHHS, IPUBOIITMAIMA B COOT-
(ypox «omkpui- YCIIOBHUSI TEUCHUSI XUMHUUYECKUX PEaKIUW; IeJaTh BBIBOABI Ha OCHOBAHWHW aHAIH3APUMEPHI BETCTBUU C
MUsL» HOBBIX HaOTIOICHUH 32 SKCIIEPUMEHTOM; COCTaBIISITh HA OCHOBE TEKCTa CXEMBI, B TOM UHUCIIE yueOHOMI 3a-
3HaHU) c npumeHenneM cpeacts UKT. naueir.  Pabo-

\Memanpedmemmnoie YHUsepcanbvHbvle yuebnwle delicmeus YY):
nosnaeamenvhvle: 0dOujeyueOHvle - OPraHU30BBIBATH CBOIO YUEOHYIO AEATEIBHOCTD;
(hopMynIupoBaTh OTBETHI Ha BOIPOCHI YUUTENS; yIaCTBOBAaTh B TPYIIIOBOH paboTe
(Masas Tpyrma, KJiacc); IeMOHCTPUPOBATh MPHUEMbI paOboThl ¢ HHOpMaIuei (MOKCK
1 0TOOp MCTOYHUKOB HEOOXOAUMOM MH(POPMAILINHU, CHCTEMATH3AIMS HHPOPMAIINN);
(hbopMynTUpoBaTh MPOOJIEMY; OCYIIECTBIISATH PEQIICKCHIO CIOCOOOB M YCIOBHH
NEeCTBISI, KOHTPOITh M OLIEHKY IPOIIECCca U Pe3yIbTaTOB ACATEIHLHOCTH; JIOTHUCCKHE
- OCYIICCTBIIATH IMOWCK HWH(pOpManmu (W3 MaTepHalioB ydeOHHKA, TBOPUYECKOM]
TETpany, MO BOCHPOU3BEICHUIO B MAMATH MPUMEPOB M3 JMYHOTO MPAKTUIECKOTO
OITBITA), IOTIOJIHSIONIECH U PACIIMPAIONISH HMEIOLIHECs TaHHBIE; CUHIME3 - COCTABIISTH)
[leJloe M3 4YacTeil, B TOM YHCJIE CaMOCTOSTENBHO JOCTPAaHBaTh C BOCIIOJHEHHEM
HCOOCTAOIINX KOMIIOHCHTOB, BBI6I/IpaTI> OCHOBAaHUA W KPUTCPUHU JId CpaBHCHU,
Kiaccuukanuu 0ObEKTOB;

KOMMYHUKAMUGHble: TUIAHUPOBAaTh ydeOHOE COTPYJHHMYECTBO C YYHTEIeM U
CBEPCTHUKAMH; BIIAJCTh MOHOJOTMYECKOM M AMANOrHueckod (opmaMu pedd B
COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKaTh CBOM MBICIIH C JOCTATOYHOMH]
MOJHOTONH W TOYHOCTBIO; BIIAJIETh KOMMYHUKATHBHBIMUA YMCHUSMH, KOPPEKTHO
BECTH JIUAIIOT M YIaCTBOBATh B AUCKYCCHUH; 83AUMOOEICBUE -

TaloT C  y4el-
HUKOM [0 BO-|
npocam
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CTPOUTH COOOIICHHS B COOTBETCTBUU ¢ yUeOHOM 3a/1aueli; aJiekBaTHO UCIIOIh30BaTh
pedeBble CpeIcTBa ISl IUCKYCCUU M apTYMEHTAIlMU CBOEH MTO3HIINY;
pezcynamueHvle: NPUHUMATH YIEOHYIO 3a/1a4y; aJIeKBaTHO BOCIIPUHUMATD WH-
(hopMaIuro yUuTeNs; NIAHUPOBAHUe - COCTABIIATH TUIaH OTBETa; padoTaTh C TEKCTOM
naparpada ¥ ero KOMIIOHEHTaMHU;
yenenoaazanue - GoOpMyITHPOBATh YUEOHYIO 3a/1a4y HA OCHOBE COOTHECEHHSI TOTO,
YTO YK€ U3BECTHO yYalIUMCs, U TOTO, YTO €Ile HE U3BECTHO. Jluunocmuoie
yMeHnua: camoonpedenenue - IEMOHCTPUPYIOT TIO3HABATENIbHBIN HHTEPEC K MOTHBBI,
HaIlpaBJICHHbIE HA U3yYEHUE POrPaMMBbI
43/8 |Peakmun coenn-| Peakmunm co- IIpeomemnule ymenusn: Bemonasror JIO [[lomygator [ IrcpMeHHBIN
HEHUS. CIMHCHUS, He-  |00JJICHbL  3HAMb ONPEICIICHUS TIOHATHH «peakIUu COCOUHEHUs», «peakiuu| Nel6 - XUMUYECKYI0  |[0TYET O TIpO-
(ypox obueme-| KaTaATNTHIECKHE, [Pa3JIOKEHIS», «0OPATHMBIE PEAKIUN», «HEOOpAaTHMBIE PeaKInum», «kaTanuTnaeckue| «[IpokannBanne [MHQOpPMAIIO H3jNeTaHHO  pa-|
mooonoeuueckoll | HeOOpaTUMBbIC, [PEAKIMH», «HEKATATUTHICCKHIE PCaKIIHH», M€Y B TUTAMEHH [Pa3ITUIHBIX oore. DpoH-|
Hanpaenennocmu) | 0OpaTuMble 0010ICHbL YMemb. KIacCU(UITUPOBATh XUMHUYSCKUE PEaKIMH IO YUCIY W COCTaBY| CIIUPTOBKH». HCTOYHUKOB TaJLHBIA OTIPOC.
peakuuu, MCXOJIHBIX BELIECTB U IMPOIYKTOB PEAKIMH, HANPABICHUIO MPOTEKaHMs peakiuu, IlmanupyroT n Perenue 3amau
LCITOYKH YYacTHIO KaTallu3aTopa; HaOJoJaTh U ONMUCHIBATH MPU3HAKH W YCJIOBHUS TEUEHHs| OPTaHU3YIOT CBOE
MpEeBpalleHui  [XUMHYECKUX peaklui; JenaTh BHIBOJbI HA OCHOBAHWM aHalM3a HaOJIOJCHUH 3a pabodee MecTo.

SKCIIEPUMEHTOM.

\Memanpedmemmnoie YHUeepcanbvHbvle yuebnwle delicmeus YY):
nosnaeamensvhvie: obuyeyuedOHvle OPraHU30BBIBATh CBOIO YUEOHYIO AEATEIBHOCTD;
0TBEYATh HA BOIPOCH YUUTEIS; YIaCTBOBATh B IPYIIIOBOM paboTe (Majas Tpymia,
KJIaCC); OCYIIECTBJISTH IMOUCK W OTOOP MCTOYHUKOB HEOOXOIUMOW HH(pOpMAIIWH;
pemarthb pabodre 3a/1a41 ¢ HCIOIB30BaHHEM 00MMIeA0CTYTHBIX nHCTpyMeHTOB UKT 1
MCTOYHHKOB MH()OPMALINH; OCBAaUBAThH MPHEMBI HCCICAOBATEIbCKOM AEATEIFHOCTH;
CcOOJIFO/IaTh MpaBWiIa TOBEJACHHUS W pabOTHl C J1a0OpaTOPHBIM O0OPYIOBAHHEM B
KaOMHETe XUMHUH;, CAMOCTOSATEIHHO BBIACIATE M (POPMYIHPOBAThH IMO3HABATEIHHYIO
[le]Ib, OCYIIECTBJISATH IIOMCK HEOOXOIUMOW HMH(pOpMaluu; oOpamarecs ¢
1a00paTOpHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBUH C
[paBUjIaMi TEXHUKHU 6630HaCHOCTI/I; BBIITOJIHATH HpOCTCﬁmHC HCﬁCTBHH C
1abopaTopHbIM  00OpYJOBaHHWEM: JIA0OPaTOPHBIM  INTATHBOM,  CIIMPTOBKOM;
HaGHIO)IaTB 3a CBOMCTBaAMH BCHICCTB U ABJICHUAMH, ITPOUCXOAAIIIUMHU C BEHICCTBAMHU,
OITMCHIBATH XUMHYCCKHI OKCIICPUMEHT C ITIOMOIIBIO PYCCKOT'O A3bIKa U A3bIKA XUMHWU
nenaTh BBIBOABI 10 pe3yiabTaTaM IPOBEICHHOTO SKCIEPUMEHTA; J102UYecKUe -
YCTAaHABIMBATEH MPHYMHHO-CIICACTBEHHBIC CBSI3H; MPEACTABIATH IETIOYKHA O0BEKTOB
U SIBIICHUI; CTPOUTD JIOTHUECKYIO IEMOYKY PaCCYKICHUH;

OnuceIBaOT
XUMHUYECKUAN
DKCIIEPUMEHT C
IIOMOLUIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O UJIH pOJ-
HOTO) f3bIKa U
SI3bIKa XMMMU.
DopMyIUPYIOT U
JCJIa0T BbIBOIBI
o pe3ysbTaTamM
MIPOBECHHOTO
JKCIIEPUMEHTA
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KOMMYHUKAMUGHblE: TUIAHUPOBATh ydeOHOE COTPYJHHYECTBO C YyYHTEIeM U
CBEpCTHHKaMHM; BJaJeTh MOHOJIOTMYECKOH M Iuajoruueckoir (opmamu peun B
COOTBETCTBUHU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKATH CBOM MBICIH C JOCTATOYHOH
[OJIHOTON M TOYHOCTBIO; 83auModelicmaue - CTPOUTh COOOIIEHNSI B COOTBETCTBHH C
yueOHOM 3ajgaueil; WCMOJB30BaTh pEYeBble CpEICTBA JUIL JHUCKYCCHH U
ApryMEHTalluU CBOEH MO3ULINH;

pezynisimugnble: TPUHUMATH YYeOHYIO 3a/ady;, BOCIPHHAMATH WH(OPMAIIHIO
VUUTEISI, NJIAHUPOGanue - COCTABIATH IUIAH PabOTHl ¢ Y4COHUKOM; BBIMIOIHSITH
3aaHUs B COOTBETCTBUH C MOCTABJICHHOM IIEJIBIO; CTPOUThH aJTOPUTM JICHCTBUI 1O
OpraHu3alliyd CBOETO pa0dodero MecTa ¢ YCTaHOBKOW Ha (YHKIIMOHAJIBHOCTH;
yenenonazanue-popMyITUpOBaTh yueOHYIO 331a4y Ha OCHOBE COOTHECEHHUS TOT'0, YTO
y’KE€ M3BECTHO YYAILlIMCS, M TOTO, YTO €Ille He M3BECTHO; OCYIYeCmEIeHUe YYeOHbLX|
Ociicmeutl - BBITIONHATH JTa0OpaTopHYIO paboTy. Jluunocmuvle ymeHus:
camoonpedeneHue - TPOSBISIOT WHTEIUIEKTYalbHbIE M TBOPUYECKHE CIOCOOHOCTH,
OTBETCTBEHHOE OTHOIICHUE K 00YUYCHUIO

44/9

Peaxkmn
LIEHUS.
TUBHOCTH
JI0B.
(ypox
mooono2uueckou
HanpasieHHocmu)

Pan

3aMe-
aK-|
MeTall-

obweme-

Peakmnu 3ame-
HICHUS, P
AKTHBHOCTH
(HanpsHKEeHUH )
METaJIOB

IIpeomemmnobie ymenun:

0012iCHbI 3HaMb OTIPEICIICHISI TIOHATHH «PEaKINU 3aMEUICHU, KPSl aKTHBHOCTH]
METAaJIIOBY;

001iCHbl YMemb. KIACCUPHUIIUPOBATE XUMHUICCKUAE PEAKIUHU 10 YHCITY U COCTAaBY|
MCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIIIH; UCTIONB30BATh SIEKTPOXUMHUCCKHIN Py
HaNpsDKEHUH (aKTHBHOCTH) METAJUIOB JUTS ONpPEICICHIS] BO3MOKHOCTH TIPOTEKAHUS
peaknuii MexxIy MeTaUlaMi U BOAHBIMU pacTBOpaMHM KUCIIOT U COJIeH; HaOM0AaTh U
OIMMCBIBATH NPU3HAKU U YCJIOBUA TCUCHUS XUMUYCCKUX peaKL[I/Iﬁ; J€JIaTh BBIBOJbI HQ|
OCHOBAHUM aHAJIM3a HAOMIOCHUH 32 SKCIICPHIMEHTOM.

\Memanpedmemmnoie YHUsepcanvHbvle yuebnwle delicmeus YY):
nosnaeamensvhvie; 0bujeyueOHvle - OPraHU30BBIBATh CBOIO YIEOHYIO IEATEIBHOCTD;
0TBEYaTh HA BOIIPOCHI YUHUTES; Y9aCTBOBATh B TPYIIIOBON paboTe (Manas rpymma,
KJIacc); COOJIOIaTh MPaBHJIa ITOBEICHHS U PabOTHI ¢ 1a00paTOPHBIM 000PYIOBaHUEM]
B KaOWHETe XWMHH; OCBaWBaTh IIPUEMBI HCCIECIOBATEIBCKOW JAEATCIHHOCTH;
OCYIIECTBIATh pe(IEKCHIO CIOCOO0B M YCIIOBUIT NEWCTBUSA, KOHTPOIb W OIEHKY)
nporecca U pe3yabTaToB AEATEIbHOCTH: (GOPMYIHPOBATh ITO3HABATENBHYIO IIEIh;
cO3/1aBaTh aIrOPUTM JAEATENBbHOCTH IPHU pPELIEHUH Npo0IeM TBOPUYECKOTO W
MOUCKOBOIO Xapakrepa; oOpamaTtbcs ¢ J1IabOpaTOpHBIM O0OpYAOBaHHEM U
HarpeBaTCJIbHBIMH HpI/IGOpaMI/I B COOTBECTCTBHUH C MpaBuIaMHn TEXHUKH
0e30MacHOCTH; BBHITIOIHATH MIPOCTEHININE JISH-

Brimonasiror JIO
Nel7 -
«3aMelleHre Meau
B pacTBOpe
xyiopuaa meau (I1)
DKEITE30MY.
[Inanupyior u
OpraHU3YIOT CBOE
pabouee mecTo.
OmnuchIBalOT
XUMHYECKUN
DKCIIEPUMEHT C
[MOMOILIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O MJTU pOJI-
HOTO) sI3bIKa U
SI3BIKA XMMMU.
DopMyIUPYIOT
BBIBO/IBI T10 Pe-

[lomy4yaroT
XIMUIECKYIO
WHGOPMAITHIO U3
Pa3MAIHBIX
HCTOYHUKOB
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oore. 50501056
BUAYaJbHBIA U
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CTBUS C JIaOOPAaTOPHBIM 00OpYyIOBaHHEM: JTA0OPATOPHBIM INTATUBOM, CITUPTOBKOIA:
HaOJII0/1aTh 32 CBOIICTBAMU BEILIECTB U SBJICHUSMH, IPOUCXOSIIMMHE C BEIIECTBAMH;
OIUCHIBATh XUMHYECKHI 3KCIIEPHUMEHT C TIOMOIIbI0 €CTECTBEHHOTO (PYCCKOTo Wiy
POIHOTO) sA3bIKA M SI3bIKA XMMHH; JENATh BBIBOIbBI 0 Pe3ysibTaTaM HPOBEICHHOTO
DKCIIEPUMEHTA; JI02UYecKue - YCTAHABJIMBATh MPHYMHHO-CIICICTBEHHbIC CBS3H;
[PECTABIATh LIENOYKH OOBEKTOB U SIBJICHUI; KOMMYHUKAMUGHbIE: TIIIAHUPOBATH|
yueOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMI, BIIQIETh MOHOJIOTHIECKON U
MUaNoOrMYeckoil opMaMu pedd B COOTBETCTBHHM C HOPMAaMH DPOJHOTO S3BIKa;
BEIP2)KAaTh CBOW MBICIIN C JJOCTATOYHOI ITOJTHOTON M TOYHOCTBIO; 83auMoodelicmaue -
CTPOHMTH COOOLIEHHS B COOTBETCTBUH C y4eOHOW 3ajadueil; NCIIOIb30BaTh pPeUeBbIe
CpeCTBa IS AUCKYCCHH U apTyMEHTAIMK CBOCH MO3HIIUH;

pezyisimugnble: TPUHUMATH YUeOHYIO 3a1ady;, aJeKBaTHO BOCIPHHUMATH WH-
(bopMaIuio y4uTens; miaHuposaHue - COCTABIATH IUIAH PabOTHI C YYSOHHUKOM;
BBIMOJIHSATD 33[aHKsI B COOTBETCTBHH C [TOCTABJICHHOW LIEJbIO; CO3/IaBaTh allTOPUTM|
NEeWCTBUII 1[0 OpraHM3alii  CBOEro pabouero MecTa ¢ YCTAHOBKOM HA
(DYHKIIMOHAIIBHOCTH; IJIAHUPOBATh CBOIO ACATENBHOCTh MO/ PYKOBOJCTBOM YUUTEJISL;
yenenonazanue - GopMyITHpPOBaTh yIeOHYIO 3a7ady HA OCHOBE COOTHECEHHS TOTO,
YTO YK€ HM3BECTHO YYAIMMCS, ¥ TOTO, YTO eIe HE HU3BECTHO; OCYUECmEIeHUe
yueOHbIX Oelicmeutl - BBITIONHATH JIA0OpaTOpHyl padoty. JJuunocmusle ymenus:
camoonpedenenue - IEeMOHCTPUPYIOT ITO3HABATENILHBIA HHTEPEC.

3yJIbTaTam
BEICHHOTO
[epuMeHTa

po-|
IKCH
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Peaknyn oomMeHa

(Ypox «omKpuimusy

HOBbLIX 3HAHUIL)

Peaknnn oOMeHa,
peaknuu
HENUTpan3aluu

IIpeomemmnovie ymenusn:

00/I0ICHVL  3HAMb  OTIPEJIETICHUS
HENUTpaIn3alum»;

00ICHbL YMemb. KIACCU(PHUIIUPOBATE XUMHUYCCKUAE PEAKIIUU M0 YKHCIY U COCTaBY)|
MCXOJHBIX BEIIECTB U MPOAYKTOB PCAKINHU, NCIIOJIb30BATh Ta6HHHI)I PacTBOPUMOCTHU
U OTIPEJCSICHUsT BO3MOXKHOCTH IPOTEKAHUs peakinuii oOMeHa, HaOIonaTh U
ONMCHIBATh ~ TPU3HAKH M YCJIOBHSI ~ TCUCHHMS  XUMHYCCKAX  PEAKIIH.
\Memanpeomemmnbie YHUBepcanbHovle yueoHble oelicmeus (YYI):
nosnasamesnvhole: ooujeyueOHvle - OPTaHU30BBIBATH CBOIO YICOHYIO ICATEIHHOCTD;
YJacTBOBaTh B TPYHIoBoW pabore (Manas Tpymma, Kiacc); OCYIIECTBIATH
pediekcuio crmoco0OB M YCIOBHH IEHCTBHS, KOHTPOIb W OIICHKY Ipolecca u
PE3YNBTATOB ICATEIFHOCTH; J02U4ecKue - BBIMOJMHATH MOUCK WHpOpMarmu (U3
MaTepUAaIoOB ydueOHHKA, TBOPYECKOM TETpaju, MO BOCIPOHM3BEICHHUIO B MaMSTH
[IPUMEPOB U3 TUYHOTO MPAKTUIECKOTO OTBITA), TOTIOIHSIIONMICH U pac-

MOHATUH  «peaklMu OOMEHa», «peaKluu

Brigensor cy-
HHICCTBCHHBIC
[PU3HAKU pEeaK-
Uil oOMeHa.
'Y4acTBy1OT B
KOJIEKTUBHOM
Oecene: oOMe-
HUBAIOTCS MHE-
HusMu. PaboTaror
C y4eOHUKOM I10
BOIIPOCaM

Haxonsr
IOIIOJIHUTEIIb-
HYIO
eI
Hay4HO-
[OITYJIIPHOI
nuTeparype,
CIIPaBOYHMKAX

uH}ODP-

B

NHnuBuy-
aNIbHBIN 1
(hpOoHTATBEHBIN
onpoc. Pemenue
3agaq
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[INPSIOILEH UMEIOLIMecs TaHHbICe, CUHmMe3 - BRIOUpATh OCHOBAHUS U KPUTEPHHU s
CpaBHEHUS, KIIACCUPHUKAIIMH O0BEKTOB;

KOMMYHUKAMUGHblE: TUIAHUPOBAaTh ydeOHOE COTPYJHHYECTBO C YyYHTEIeM U
CBEPCTHHKAMH; BBIPAXKATh CBOM MBICIH C JOCTATOYHOH MOJHOTOH M TOYHOCTBIO;
YMETh KOPPEKTHO BECTH IHAJOr W y4aCTBOBATh B IMUCKYCCUH; 63aumooelicmeue -
CTPOUTH COOOLICHHS B COOTBETCTBUH C y4eOHOM 3a/1aueil; aeKBaTHO HUCIIOIb30BATH)
[peUeBBIC CPEICTBA TSI AUCKYCCUH U apTyMEHTAITUH CBOCH MO3UIINY;
pezyisimugnble: TPUHUMATH YYEOHYIO 3aj1ady;, aJeKBaTHO BOCIPHHUMATH WH-
(hOpMaIHIO YUUTEIIs; NIAHUPOBAHUe - COCTABIIATH TIIaH OTBETa; paboTaTh C TEKCTOM|
naparpadga M ero KOMIIOHEHTaMH; yenenoideanue - OCYLIECTBIATH IOCTAaHOBKY|
y4eOHOI 3aJa4K HA OCHOBE COOTHECEHHUS TOT0, YTO Y)KE H3BECTHO YJaIUMCSl, U TOTO,
4TO elle He U3BECTHO.

Uluunocmuble ymeHusi: camoonpeoeierue - TPOSBISIOT WHTEIUICKTYaJbHBIE H
TBOPYECKUE CITOCOOHOCTH, OTBETCTBEHHOE OTHOIIICHHE K 00YICHUIO
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THUIIBI XUMUYECKUX
peaknuii Ha
[IpUMepe CBOKCTB
Boanl. [louste o
TUAPOIIH3E (VPOK
oOweme-
mooonozuuecko
HanpaeieHHoCmu)

DIIEKTPOIIN3,
THIIPOKCHIHI,
THIIPOITU3,
TOJIH3,
CHHTE3

to-

¢oro-

IIpeomemmnobie ymenun:

00/DICHbI  3HAMB  OTIPEICITICHUS
HEUTpaTH3aluiy, «THIPOIN3Y;
0010iCHbl YMemb. KIACCUPHUIIUPOBATE XUMHUICCKUAE PEAKIUHU 10 YHCITY U COCTaBY|
MCXOTHBIX BEIIECTB M MPOIYKTOB PEAKIINH; UCIIOIB30BATh TAOIHUIIEI PACTBOPHMOCTH]
UL OTIpENEeTICHHsT BO3MOXKHOCTH MPOTEKaHMsI peakuuii oOMeHa; HaOiomaTe u
OITMChIBATh MPpU3HAKU u YyCJ10BUs TCUYCHUA XUMHYCCKHX peaKqu/'I.
\Memanpedmemmnoie YHUeepcanvHbvle yuebnwle delicmeus YY):
nosnaeamensvhvie: 0dOujeyuedHvle - OPraHU30BBIBATH CBOIO YUEOHYIO AEATEIBHOCTD;
OTBEYaTh HA BOIIPOCHI YUHUTENS; YIaCTBOBATh B TPYIIIOBON paboTe (Manas rpymma,
KJacc); GopMyIHpoBaTh MpoOIeMy; COCTaBISATh HA OCHOBE TEKCTa CXEMbI, B TOM
uucie ¢ npuMmeHeHueMm cpeactB WKT; nocuueckue - OCYIMIECTBISATH TOUCK
uHpopMarmu (M3 MaTepuajoB  y4cOHWKA, TBOPYECKOH  TEeTpagw, IO
BOCIIPOM3BEICHUIO B TAMATH HPUMEPOB W3 JIMYHOTO IIPAKTHIECKOTO OIIBITA),
TOTTONHSIONICH W PACIIUPSIONICH UMEIONIUECs JaHHBIC, CUHme3 - COCTABIISITh LEN0e
M3 dYacTeil, B TOM YHCJIE CaMOCTOSTEIBHO JOCTPaWBaTh C BOCHOJHEHHEM
HEIOCTAIOIINX KOMIIOHEHTOB;

KOMMYHUKAMUGHble: TUTAHNPOBATh Y4eOHOE COTPYTHHYECTBO C YUYUTEIEM U
CBEPCTHUKAMH; BIIAJECTh MOHOJOTMYECKOM M AHAIOTHYECKOH (hopMaMu pedyu B
COOTBETCTBUU C HOpMaMU POJHOTO A3bIKA, BbIpaXXaTb CBOW MBICIIU C JIOCTaTO‘IHOﬁ

MOHATHH  «peakmuh OOMeHa», «peaKInuu

PaccmaTtpuBaroT
TUITEl XUMHYECKHX
peaKuui Ha
[pUMEpPEe CBOMCTB
BOJIbI. YYACTBYIOT
B KOJUICKTUBHOM
Oecene, oOMe-
HHUBAKOTCA MHC-
HUSIMU

[MOJITHOTOM B TOYHOCTBIO, IPUHUMATDh Y4aCTUC B NUCKYCCUU; 83AUMO-

OCyIIecTBISIOT
[MOKWCK, OTOOp H
cucTeMaTn3a-
[0 HHpOP-
Mallid B COOT-
BETCTBHUU c
yueOHON 3a-
nayeit

NuauBuay-
aJIbHBIN 1
(hpOoHTATBEHBIN
ompoc
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Oeticmaue - CTPOUTh COOOITICHUS B COOTBETCTBHH C YUeOHOMU 3a1aueii; NCIOIb30BaTh

peuYeBBle  CpEACTBA JJIS AWCKYCCHM M apI'yMEHTAlMH CBOEH  IO3HMIIWH;

pezyiamuenple: TPUHUMATh Y4eOHYIO 3amady; BOCIPHHAMATH HH(DOPMAIIHIO

VUUTEIIST;, NIAHUPOSAHUe - COCTABIIATH IUIAH OTBETA; paboTaTh ¢ TEKCTOM maparpada

1 ero KOMIIOHEHTAMHU; yerenoiazanue - GopMyaIupoBaTh yueOHYIO 3a1ady Ha OCHOBE

COOTHECEHHS TOTO, YTO YK€ H3BECTHO YYAIIMMCS, K TOTO, YTO €I He N3BECTHO.

Uluunocmuole ymeHus: camoonpeoeiieHue - ITEMOHCTPUPYIOT IO3HABATEIbHBIN

HHTEpEC.

47/12 |O606meHNE 1 Dusnueckue IIpeomemuble ymenusn: O06001maroT 1 [Ipencrasmsror |UuauBumy-
cucTeMaTU3alysd  [ABJIEHUS, IH- 00/DICHbI  3HAMb  ONIPEHETCHUS TOHATHH  «peakuu OOMEHa», «PEeaKIHU|ICHCTEMATU3UPYIOT [MH(QOPMALNIO  |aTbHBIN I
3HAHUII 110 TEME CTHJULALINS, TIe-  |[HEHTPaTU3ainy, «THAPOIIH3Y; 3HAHWA, JeIAl0T |10 TEME (pOHTATBHBII
«3MeHenns, [pErOHKa, KpH- 00ICHbL YMemb. KIACCU(PHUIIUPOBATE XUMHYCCKUAE PEAKIIUU M0 YHCITY U COCTAaBY|[BBIBOJIBI «3menenus, |ompoc. Pabora ¢
MPOUCXOMAAIINE C  |CTAJUTU3AIINSA, HMCXOMHBIX BEUICCTB M MPOAYKTOB pPEaKUUH, [0 TemioBoMy 3ddekry, mo MPOUCXOMAIINE [KAPTOIKAMU-
BCIICCTBAMUY (VPOK[BBIIAPUBAHKUE,  |[HANPABJICHUIO MPOTCKAHUSA DPEaKIMH, M0 YJYaCTHIO KaTalu3aTopa; HCIONb30BaTh C BEILIECTBAMMY [3aaHUSMU
ooweme- (buIbTpOBaHUE, [TAOJHIy PACTBOPUMOCTH IS OIPENCICHHS BO3MOXKHOCTH MPOTEKAHHS PEaKITHi B BUJE TAOJIHNILL,
modonocuueckol  [BO3TOHKA, Cy0-  |00MEHA, JJIEKTPOXUMHUYCCKUN psll HANpsHKCHUH (AKTHBHOCTH) METAJUIOB  JUISI CXEM, OTIOPHOTO
Hanpasnennocmu) [TUMaIMs, OT- OTIPEICNICHHUST BO3MOYKHOCTH TIPOTEKAHUS PEAKIIUi MEXIy METallaMH M BOJHBIMY] KOHCIIEKTA, B

CTauBaHMUe, JIe-
TUTENbHAS BO-
POHKa,
[EHTPU(PYTHPOBa
HIE, pa3IoKeHHE,
KaTalTN3aTOPBL,
(hepMeHTHI,
CKOPOCTb
[peaKIum, peak-
(UM COCAUHCHUS,
HeKaTaIn-
THYCCKHUE, He-
oOpaTuMele,
oOpaTuMBbIe
peakuuy, 1e-
MTOYKY IpeBpa-
[CHUI, peaKuu
oOMcHa,

pacTBOpaMy KHCIOT M coOJel; HaOMoJaTh W OINMCHIBATh NMPU3HAKA M YCIOBHUS
TEYeHNWS XWUMWYECKMX PpEaKIi; JelaTh BHIBOABI Ha OCHOBAHMM aHAIN3Q
HaOJII0ICHHI 33 SKCIIEPUMEHTOM; IIPOBOANTH PACUETHI 10 XUMHIECKIM YPaBHEHHSM|
Ha HaXOK/I€HHE KOJTMIECTBa, MACChI M 00beMa IPOAYKTa PEaKIUU MO KOJINYECTBY,
Macce WM 00BEMY HMCXOIHOTO BEIECTBA, PACUETHl C HCIIONB30BAaHHWEM IMOHSTHS
«IOJIs», KOTJIa NCXOJHOE BEIIECTBO JAHO B BHJE PAacTBOpa C 33JaHHOW MacCOBOH
0JIeH paCTBOPEHHOTO BEIIECTBA MITH COJCP)KUT OTPEICIICHHYIO OO0 IPUMeECceH.
\Memanpedmemnmnsie YHUsepcanvHble yuebnwle delicmeus Yya:
nosnaeamensvhvle: obujeyuedHvle - OPraHU30BBIBATh CBOIO YIEOHYIO IEATEIHHOCTD;
0000ImaTeF W JAeNaTh BBIBOABI II0 M3YYEHHOMY Martepuany; paboTate cC
JOIIOJTHUTCIIbHBIMU HCTOYHUKaMHU I/IH(i)OpMaL[I/II/I; MpEACTaBIATH I/ISYIJCHHLIﬁ
MaTepHall, UCIIOIb3Ysl BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH; lIo2uuecKkue
OCYIIECTBIATh MOWCK HWH(pOpManmu (M3 MaTepHaloB y4eOHMKa, TBOPYECKOIl
TETpaax, MO BOCIPOM3BEACHHIO B MAMATH MPUMEPOB U3 JMYHOTO IMPAKTHYECKOTO)
OITBITA), JOTIOIHSIOIIEH M pacIIUpSIONIel NMEOIINecs TaHHBICS; CUHINe3

BEIONPATh OCHOBAHMS U KPUTEPHH JUTS CPaBHEHNS, KITAaCCU(PHUKAIIMN 00BEKTOB;

TOM YHCJE C
MpUMEHECHHUEM
cpenctB UKT




3

4

peaKum
HEeHUTpan3alni,
peaKum

KOMMYHUKAMUGHblE: TUIAHUPOBATh ydeOHOE COTPYJHHYECTBO C YyYHTEIeM U
CBEpCTHHKaMHM; BJaJeTh MOHOJIOTMYECKOH M Iuajoruueckoir (opmamu peun B
COOTBETCTBUHU C HOPMaMH POJHOTO SI3bIKA; BBIPAXKATH CBOM MBICIH C JOCTATOYHOH
[OJIHOTOM M TOYHOCTBIO; BECTH [IHAJIOT, YIaCTBOBATh B IUCKYCCHH; 63AUMOOEUCMBUE]
- CTPOUTH COOOIIEHHS B COOTBETCTBHH C YUeOHOH 3a/iaueii; NCIIOIb30BaTh PEUEBbIC
Cpe/CTBa Ui TUCKYCCHU M apI'yMEHTAIMH CBOCH MO3UIINH;

pezynisimugnble: TPUHUMATH YYEOHYIO 3aJady;, aJeKBaTHO BOCIPHHUMATH WH-
(hopMalHIO YUUTEIIs; NIaHUPOB8aHUe - COCTABIATH IIJIaH OTBETA; paboTaTh C TEKCTOM|
naparpadga M ero KOMIIOHEHTaMH; yenenoideanue - OCYIIECTBISTh IOCTaHOBKY)|
y4eOHOI 3aJa4K HA OCHOBE COOTHECEHHMS TOT0, YTO YKE H3BECTHO YJalUMCsl, U TOTO,
4TO elle He U3BECTHO.

VIuunocmmnole ymenusn: camoonpeoeierHue - TPOSBISIOT HHTEIUICKTyalbHBIE W
TBOPYECKHUE CITOCOOHOCTH, OTBETCTBEHHOE OTHOIIICHHE K O0YYCHHUIO.
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KontpoJsbHast
padora Ne 410

we2o KOHMpOJis).

Teme «M3meHeHus,

[IPOUCXOSIIIHE €
BCIIICCTBAMI)
(ypox  passusaro-

Dusndeckue
SIBJICHS, [TH-
CTHIJITALIS, TIe-
[pETOHKa, KpH-
CTaJTM3alHs,
BBINIApHBaHHE,
(brbTpOBaHUE,
BO3TOHKA, Cy0-
MLy, OT-
CTauBaHUe,
MEeHTPUPYTH-
poBaHue, pas-
To)KeHne, Karta-
TTM3aTOPEL,
CKOPOCTh peax-
[[111, peaKIn
COe/IMHEHMUS, He
KaTaJIUTHYCCKUE,
HeoOpaTuMeIe,
00paTHMBIC peak-
{11, LETTOYKH

IIpeomemnobie ymenun:

00/JICHbI  yMemb: YCTAaHABIUBATD TPHYNHHO-CIICACTBEHHBIC CBS3H MEXIy (H-
3MYECKUMU CBOHCTBaMH BEIIECTB U CIIOCOOOM pa3aesieHrs cMeceii; 00BSICHAITH 3aKOH
COXpaHEHUS MAacChl BEIISCTB C TOYKH 3PEHHS aTOMHO-MOJICKYJSIPHOTO YUCHUS;
COCTABJISITh YPABHEHUSI XMMHUUECKUX PEAKIMi Ha OCHOBE 3aKOHA COXPAHECHHUS MACChl
BEIICCTB; OMHUCHIBATH PEAKIIUU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIH POIHOTO)
sI3bIKa W sA3bIKa XHUMHH, KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKHUE PCAKIHUU TI0 YHCITY U
COCTaBy MCXOAHBIX BELIECTB M MPOAYKTOB pEAKLHUM, TEIIOBOMY 3(deKTy,
HANPaBJICHUIO TPOTEKaHMsI PEaKIMM, YYacTHIO KaTalu3aTopa; HCIOIb30BaTh
TabJIMIy PACTBOPUMOCTH JJIsI OMPEIC/ICHHUsS BO3MOXKHOCTU MPOTEKAHUS PEaKIIUil
00OMEHa; DIEKTPOXVMUYCCKUA P HanpspKeHUH (aKTUBHOCTH) METAJUIOB IS
OTIpEeIENICHHUST BO3SMOKHOCTH IIPOTEKAHUS PEaKIUi MEXIy METaUlaMH M BOJHBIMHY]
pacTBOpaMy KUCIIOT U COJEH; IPOBOANUTE PACUETHI IO XUMUYECKIM YPaBHCHUSIM Ha
HAXOXK/ICHHE KOJIMYECTBA, MACCHl MM 00BbeMa MPOIYKTa PEaKIUH MO0 KOJUYECTBY,
Macce WK 00bEMy HCXOJHOTO BEIIECTBA, PACUETHI C WCIIONB30BAHUEM ITOHSTHS
«IOJsD», KOTJIa UCXOJHOE BEIIECTBO JTAaHO B BHJAE PAacTBOpA C 33JaHHOW MacCOBOH
oJIe pacTBOPEHHOI'O BEIIECTBA FUIM COACPXKUT ONMPEACICHHYIO JOTI0 IMPHUMECEH.
\Memanpeomemmnoie YHU8epcanbvHble yuebHvle delicmeusn YY):
nosnaeamenvhvle; YCTAHABIMBATh TNPHYMHHO-CIICACTBCHHBIC CBSI3W; BIAJCTh
HaBbIKaMH KOHTPOJIA W OLCHKH CBOEH JACATCIILHOCTU; MPUMCHATH 3HAHUA IIPpU
pEIICHUH PaCUETHBIX 33]1a4; 0OueyueOHble - OpraHU30BBIBATh CBOKO YUCOHYIO

\Koumponvuas paboma u3 3a0anuii pazHo2o uoa:

C BBHIOOPOM OMHOTO MPABHJIBHOIO OTBETA U3
HECKOJIBKHX MPEIOKECHHbIX;

Ha COOTBETCTBUE;

C BBIOOPOM HECKOJIBKHUX MPABHJIBHBIX OTBETOB H3
[PE/JIOKCHHBIX BAPUAHTOB;

C HAaITUCAHUEM Pa3BEPHYTOr'O OTBETA;

C paCUCTHBIMU 33ja4aMK
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[PEBPAICHUH, |[IEATEIBHOCT; (OPMYIHPOBATH OTBETHl Ha BOINPOCHI; PETYISATHBHBIC: IPHHUMATDH
peakuny oOMeHa, [y4eOHyI0 3a/1a1y; aJeKBaTHO BOCTIPHHUMATE HH(DOPMALINIO YIUTEIIS; NIAHUPOBAHUE,
peaxkuuu - COCTaBIIATH IUIaH PaOOTHI; BBHIIONHATE 3aJaHNS B COOTBETCTBHH C HOCTaBICHHOMH
HEUTpaIN3alliy, [ENbI0; ocyuecmeaierue y4eOnslx Oeticmauti - OTBEYaTh Ha IOCTABICHHBIE BOIPOCHL;
peaxkuuu yenenonazanue - HOpMyIUpOBaTh yueOHYIO 3a7ady Ha OCHOBE COOTHECEHHS TOTO,
3aMEIICHISL, PSA [94TO YK€ U3BECTHO yUAIIHMCS, U TOTO, UTO €Ile HE H3BECTHO.

AKTHBHOCTHU VIuunocmusle ymeHua: IEMOHCTPUPYIOT TMO3HABATENbHBIA WHTEPEC U MOTHBBI,
(HampspKeHUH) — [HampaBJIeHHbIE HA U3y4YeHHE TPOTpaMMBbl
METaJJIOB

Tema 5. PactBopenue. PactBopbl. CBoiicTBa pacCTBOPOB 3J1eKTPOJIUTOB (20 YacoB)

49/1  |PactBOpenme  Kak|PacTBOp, THI- IIpeomemmnovie ymenusn: PaccmarpuBator |OcymecTBisitor MHIuBUAY-
(U3NKO -  XUMU-paThl, HACHI- 0010iCHbI 3HaMb OTIPEIEITICHUS TIOHATUH «PACTBOPY», «TUAPAT», «KPUCTAJUIOTHUAPATY,[pPACTBOPEHUE KAKIIOUCK, OTOODP M |aIbHBIN U
YeCKUH  IpoIleCC.IICHHBIN PacTBOP,[«HACKHIIIEHHBIH PACTBOP», «HEHACHIIIEHHBIA PACTBOPY, «IIEPECHIIIEHHBIA PaCTBOPY,|(PHU3UKO -cucremaTusa-  |(hpPOHTAILHBIN
PacTBOpHMOCTD.  [HEHACHIIICHHBIN |[«PaCTBOPHMOCTEY; XIMUICCKHUHA uto uHGop-  |onpoc. Pemenue
Tumnel  pacTBOPOBPACTBOP, IEpe-  [00JICHbL YMemb: ONPEAEIIATh PACTBOPUMOCTh BEIIECTB C MCHOIb30BAaHUEM KPHUBBIX/IPOLIECC. Co-mManuu B co0T- [3a71a4
(YpOK «OMKpbIMUAY|CHIILIEHHBIH [PACTBOPHMOCTH; XapaKTepH30BaTh PACTBOPEHHE C TOYKH 3pEHHS AaTOMHO -ICTAaBIISIOT BETCTBUH C
HOGLIX 3HAHUI) pacTBOp MOJIEKYJIIPHOTO YU€HHUS; UCIIOIb30BaTh TabIMIly paCTBOPHUMOCTHU AJISI OIPEAEICHUS|OOPHBIH KOH-[y4eOHOH 3a-

[PACTBOPHMOCTH BEIIECTB B BOJIE; COCTABISATh HA OCHOBE TEKCTa IpadMKH, B TOM[CIEKT ypoKa maueii. Pabo-
uucie ¢ npuMmeHenneM cpencts UKT. TaIoT ¢ y4eo-
\Memanpeomemnoie YHUsepcanvHbvle yuebnwle deiicmeus YYA): HUIKOM 10 BO-
nosnaeamenvhvle: ooOueyueOnvle — OpPTaHW3OBHIBATH CBOIO y4YEOHYIO mes- mpocam

TEIBHOCTH, (POPMYJIMPOBATh MPOOJEMY; OCYIIECTBIIATH PE(ICKCHIO CHOCOOOB |
YCIIOBHMI EUCTBUS, KOHTPOJIb U OLIEHKY HpOLecca U Pe3ysbTaToB JESTENbHOCTH;
ln02uyeckue - BHIOUPATh OCHOBAHUS M KPHUTEPUH VIS CPAaBHEHHS, KiIacCH()UKAIUK
00BEKTOB; CUHME3-COCTABISITh 1I€JI0€ M3 YacTed; CaMOCTOSTEIbHO JOCTPAUBATH)
[[eI0€ C BOCIOMHEHHEM HEJOCTAIOIMX KOMIOHEHTOB, KOMMYHUKAMUGHBbIE:|
[UIAHUPOBATh Y4eOHOE COTPYIHHYECTBO C YUYHTEIEM M CBEPCTHHKAMH; BIIAICTh
MOHOJIOTHYECKON M IMAaJoru4eckoi (hopMaMu pedd B COOTBETCTBUH C HOPMaMu
IPOAHOTIO sA3bIKa;, BbIpaXXaTb CBOW MBICIIN C HOCTaTO‘JHOﬁ IOJIHOTOH M TOYHOCTBIO,
63auMo0eticmeue-CTpOUTh COOOIICHUsI B COOTBETCTBHM C Y4eOHOM 3ajadei;
MCII0JIb30BATh PEUEBBIC CPEICTBA VIS TUCKYCCHU U apI'yMEHTAIIUU CBOCH TTO3UIINH;
pezynamugHple: TPUHUMATh Y4eOHYIO 3a/ady; BOCIPHHUMATh HWH(OPMAIIHIO
VIUTEIIS;, NIaHUpO8akue - COCTABITH IUIAH OTBETA; paboTaTh ¢ TeKCTOM mmaparpada
U ero KOMIIOHEHTAMU; yeienoideanue - GopMyIHpOBaTh yI4eOHYIO 3a1ady Ha OCHOBE
COOTHECEHUS TOTO, YTO YK€ U3BECTHO YUALIUMCS, X TOTO, UTO
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e11le He U3BECTHO.
VIuunocmuosle ymenusa: camoonpeoeierue - NEMOHCTPUPYIOT ITO3HABATEIHHBIH
MHTEpPEC U MOTUBBI, HAIIPAaBJICHHbIE HA U3YUYEHUE IIPOrPaMMBbl

50/2

DIIEKTPOJIUTH-
yeckast JIACCO-
AL

(VDOK «OmKpuImusy
HOBbIX 3HAHUIL)

DIIEKTPOIIUTHI,
HE3JICKTPOIUTEI,
DIIEKTPOITH-
THUYECKast
comuanus, — JAu-
[0Jb,  CTCIICHB,
TUCCOITUAIINH,
accoIMaLHsT

JTUC-

IIpeomemmnovie ymenusn:

00/0ICHbI  3HAMb  OTIPEAETICHUS TOHATHHA «AJIEKTPOJIUTHYECKAs IHCCOLHUALINY,
(QIIEKTPOIIUTED, «HEIIEKTPOIUTEI;

0012/CHBI YMemb COCTABIATh YPAaBHEHHUS TUCCONMAIINN OCHOBAHUH, KUCIIOT, COJICH.
\Memanpeomemmnsie YHUBepcanbHble yuebHble Oelicmeus YYI):
nosnaeamenvhble: ooujeyueOHvle - OPTaHU30BBIBATH CBOIO YICOHYIO IESTEIHHOCTD;
(hopMynupoBaTh OTBETHI HAa BOMPOCH YUUTENs; yUaCTBOBATh B TPYIIOBON paboTe
(Manasi TpyIina, Kiacc); OCyIECTBIATh MOUCK U OTOOP UCTOYHHUKOB HEOOXOAUMOM
nHbOpMAIK;, CUCTeMaTH3UpOBaTh WHGopMaIHo; (HopMymupoBaTh MpodiieMy;
lnocuueckue - COCTaBIATh LEJIOC M3 uacTed, B TOM YHCIE CaMOCTOSTEIBHO
TOCTPaNBaTh C BOCHOJIHEHHEM HEAOCTAIOIUX KOMIIOHCHTOB; KOMMYHUKAMUGHDbIE:
[IAHUPOBATh Y4eOHOE COTPYIHUYECTBO C yUUTEJeM M CBEPCTHHUKAMH; BBIPAXaTh
CBOM MBICTH C JOCTaTOYHOH MOJHOTOM M TOYHOCTHIO; NPUHUMATh y94acTHE B
TUCKYCCUU; 83aumooeticmeue - CTPOUTh COOOIICHUS B COOTBETCTBHU C y4eOHOMH
3aaueil; UCIIONBF30BAaTh PEUCBBIC CPEACTBA IUIS TUCKYCCHU M apryMEHTALUHN CBOCH
MTO3UIIUT;

pezynsamueHble: TIPUHUMATH YYEOHYIO 3a1ady; BOCIPHHAMATH WH(OPMAIIHIO
VIUTEIIS;, NIaHUpO8anue - COCTABILTH IUIAaH OTBETA; paboTaTh ¢ TEKCTOM maparpada
1 €r0 KOMIIOHEHTaMH; yelenoaazanie - OCyIIeCTBIATh TOCTAaHOBKY y4eOHOI 3a1auy
Ha OCHOBE COOTHECEHMS TOTO, YTO yXK€ M3BECTHO yYall[MCS, ¥ TOTO, YTO €Ile He
3BECTHO.

VIuunocmuvle ymenusa: camoonpedeneHue - TPOSBISIIOT WHTEUICKTYyaJbHbIE U
TBOPUYECKHE CITOCOOHOCTH, OTBETCTBEHHOE OTHOIIIEHUE K 00Y4IEHUIO

[IpencraBisroT
MHGOPMAITHIO 110
TeMe «ODNeK-
TPOTUTHYECKAS
ECCoLMAaIi B
BHIE TaOJINII,
CXeM, OTIOPHOTO
KOHCIICKTa, B TOM
YUCIIC C
[pUMeHEHNEM
cpencts UKT

Co3maroT mpe-
3EHTALNIO Ha
temy «Uto
[IPOMCXOMNT B
pactBope?»

NunuBuy-
ATbHBINA 1
(bpOHTAIBHBIH
onpoc. PaboTa
0 KapTOUKaM C
WHIUBUTY-
ATbHBIMU 3a-
TaHUSIMU
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ITonoxxeHnus: Teopun
SIIEKTPOJIU-

THYECKOH  JTUCCO-
nuanyu.  VMoHHbBIE
YpaBHEHUSL. (YpOK
ompabomku
Ymenuii  u
daexcuu)

per

oHbI, cCTEIICHD
TTHCCOLIMAIIHH,
CHJIbHBIC U ClIa-
OBIC IIEKTPOITUTHI

IIpeomemmnovie ymenus:

00JIICHbL  3HaMb  OTIPEICTICHUS] TIOHSATUH «CTENEHb JIUCCOIUAINMNY, «CUIIHHBIC
DIICKTPOJTUTBDY, «CIIa0ble BJIEKTPOJIHUTHIY), «KATHOHBD», «AHHOHBD», «KHCIOTHI,
«OCHOBAHUSD, «COINY;

00/10ICHbL yMemb.! COCTABIISITh YPaBHEHUS SJICKTPOJIIMTHIECKOM AUCCOIIMALINU KHCTIOT,
OCHOBaHM U COJICH; WILTIOCTPUPOBATH MPUMEPAMH OCHOBHBIC TIOJIOKECHHS TEOPHH
PJIEKTPOJIUTHUECKON JUCCOLMAIINH, TEHETHYECKOW B3aUMOCBSI3U MEXTY
BelecTBaMU (IIPOCTOE BEIIECTBO - OKCUJI - TUAPOKCHL - COJIb).

\Memanpedmemmusie ynugepcanvhoie yueonsie oeiicmeus (YYJ/]):

Brimonusior JIO
Ne 18 -
«B3aumopencTeue
[PacTBOPOB
XJIOpUa HATpUS U
HUTpaTa cepedpay.
JO N 19 -
«Ilonyuenue

[TomyuyaroT
XHUMUYECKYIO
WH(POPMAIIHIO 13
pa3INIHBIX
HCTOYHUKOB

[ [ucrMeHHbBII
OTYET O MPOo-
IeTTaHHOM pa-
oote




4

5

nosnaeamensvhble: ooujeyueOHvle - OPraHU30BBIBATH CBOIO YIEOHYIO IESTEIHHOCTD;
Y9acTBOBAaTh B TPYNIOBOH pabore (Mamas Tpymma, Kiacc); coOMoJaTh NpaBUIia,
MOBEEHUSI W Pa0bOTHI C JIAOOPATOPHBIM OOOPYAOBaHHEM B KaOWHETE XHUMHH;
CaMOCTOSITEIBHO BBIIENATh U (POPMYIHPOBAThH ITO3HABATENHHYIO II€IIh; BBHIIOIHATH
[MOMCK M OTOOP HCTOYHHUKOB HEOOXOJMMOW WH(OpMAIMH; CUCTEeMAaTH3UPOBAThH
nHpopMaIHo; (HOpMyTHUPOBaTh MPOOIEMy; CO37aBaTh AITOPUTMBI JCSITECIHHOCTH
MpU PEIICHUH MPOOJIEM TBOPUYECKOTO M IOMCKOBOTO XapaKTepa; OCYIIEeCTBIISATH,
pediekcuio crmocobOB M YCIOBHH JEHWCTBHS, KOHTPONb W OIGHKY Ipolecca U
pE3YNIBbTAaTOB JEATEILHOCTH; 00pamarhcsi ¢ J1abopaTOpPHBIM OO0OpPYJOBaHHEM U
HArpeBaTeIbHBIMA  IPHOOpPaMH B COOTBETCTBUH C  IPaBHIAMH  TEXHUKH
0C30MACHOCTH;,  BBINOJHATH  MpOCTEHIIHe  JEHCTBUS ¢ J1TabOpaTOpHBIM
00OpymOBaHHMEM: JIA0OPATOPHBIM  IITATHBOM, CIHPTOBKOW; HAOMOmaTh 34
CBOWICTBAMH BEIECTB W SBJICHUAMH, IPOUCXOISIIINME C BEIIECTBAMH; OIHCHIBATH,
XUMAYECKHAH SKCIEPHIMEHT ¢ TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO)
S3pIKa W S3BIKa XUMHHW; JeNaTh BBIBOABI IO pe3yibTaTaM IPOBEICHHOTO
DKCTIIEPUMEHTA; JI02UYecKue - CaMOCTOSATENFHO CO3IaBaTh CIOCOOBI PEHICHUS
mpoOjeM TBOPYECKOTO W  IIOMCKOBOTO  XapakTepa; yCTaHABIMBATH  IIPH-
YIHHO-CIICJICTBCHHBIC CBSI3M; TIPEACTABIATh LENOYKH OOBEKTOB U  SIBICHHI;
KOMMYHUKAmMUu@Hble: TUTAHUPOBATH Y4eOHOE COTPYJHMYECTBO C YUYUTEIEM U
CBEPCTHUKAMH; BJIAJECTh MOHOJOTMYECKOM M AMalorHYeckoi (opMaMu peduu B
COOTBETCTBUU C HOpMAMU POTHOTO A3bIKA, BECTU AUAJIOT, Y1aCTBOBAThH B JUCKYCCHUU;
63aumooeticmeue - CTPOUTh COOOLIEHHS B COOTBETCTBHHM C Y4eOHOM 3anaueii;
MCII0JIb30BATh PEUEBBIC CPEICTBA IS TUCKYCCHUH U apI'yMEHTAIMU CBOCH MMO3UIINY;
pezyisaimuenple: TPUHUMATH YYeOHYIO 3a/1ady, BOCIPHHUMATH HH(POPMAIIHIO
VIUTEISI, NJIaHUpOSanue - COCTABIATH IUIAH PabOTHl ¢ Y4eOHMKOM; BBIMTOJTHATH
3aaHUSA B COOTBETCTBUM C MTOCTABICHHOW LIENBIO; CTPOUThH AITOPUTM JIEUCTBHM I10
OpraHM3alid CBOETo pabodero Mecra C YCTAHOBKOW Ha (QYHKIIMOHAIHHOCTE;
yenenonazanue - HOPMyIUPOBATh y4eOHYIO 3a7ady HA OCHOBE COOTHECEHHS TOTO,
YTO YK€ HM3BECTHO YYAIIUMCS, W TOTO, YTO €IIE HE W3BECTHO; OCYUeCHGIeHUEe
yuebHbix Oeticmeuti - BHIIONHITH JabopaTtopHylo pabory. Jluunocmusie ymenusn:
camoonpedenenue - IEMOHCTPUPYIOT TIO3HABATEIbHBIA HWHTEPEC W MOTHUBBI,
HaInpaBJIEHHbIE HA U3yYEHHE IIPOrPAMMEI.

HEPaCTBOPUMOTO
THIPOKCHIA U
B3aMOEHCTBUE
€To ¢ KHUCIIOTaMI.
[[nanupyroT u
OpraHU3yIOT CBOE
pabouee MecTo.
OmnuchIBalOT
XUMHYECKUN
PKCIIEPUMEHT C
[MOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O WITN pOJ-
HOTO) SI3bIKa 1
SI3BIKA XUMHH.
DOopMyIUPYIOT
BEIBOZEI IO pe-
3yIBTaTaM Mpo-
BEJICHHOTO 9KC-
[epUMeHTa
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Kuciaorsl:
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geckas  JHCCO-

[MAIAs], XUMH-

IIpeomemmnvie ymenusn:
00JIHCHBL YMemb: COCTABIISTh XapaKTEPUCTUKH OOIIMX XUMHUYECKUX CBOMCTB KUCIIOT|
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TO

(VDOK «OmKpbImusiy,
HOBbIX 3HAHUIL)

YeCcKHe CBOMCTBA
KHCJIOT

TICKYISpHBIC, TIONHBIE M COKPAICHHBIE MOHHBIC YPaBHEHHS PEaKLUil ¢ y4acTHEM
KHCIIOT; HAONIONAaTh M ONHCHIBATH PEAKIUH C yYacTHEM KHCIOT C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO FJIM POJHOTO) SI3BIKA U SI3BIKA XFMUH; IPOBOJUTE OIIBITHI,
MIOTBEP>KAAIOIINE XUMUIECKUE CBOUCTBA KUCIIOT, C COONIOCHNEM TIPABUIT TEXHUKY]
0€30TIaCHOCTH.

\Memanpeomemmnsie YHUsepcanbvHble yuebHble oelicmeus YYIA):
nosnasamesnvhole: odoujeyueOHvle - OPraHU30BBIBATH CBOIO YICOHYIO ICATEIHHOCTD;
(hopMyIIHpOBaTh OTBETHl HA BOMPOCHI YYUTENs; YYaCTBOBATH B TPYIIOBOH paboTe
(Masnas Tpyria, Kiacc); OCYIIeCTBISTh pedIIeKCHI0 CIOCOO0B U YCIIOBHUM IEHCTBUS,
KOHTPOJIb M OICHKY Mpolecca W pPe3yJbTaTOB JACATCIBHOCTH; OOpamaThCs C
nabopaTopHBIM 000PYIOBAHUEM M HArPEeBaTEIbHBIMU IPHOOPAMU B COOTBETCTBHH C
MpaBWIaMH TEXHUKH OC30MACHOCTH; BBIMOJHITH MPOCTEHIINEe NEHCTBUSA C
1abopaTOpHBIM ~ 00OPYJOBAaHHEM: JTA0OPATOPHBIM  INTATHBOM,  CIIUPTOBKOIA;
HaOJIFOIaTh 32 CBOWCTBAMU BEIIECTB U SBICHUAMH, IPOUCXOISIIINMHE C BEIIECTBAMHU;
OTIMCHIBATh XUMHUYECKHH IKCIIEPUMEHT C ITOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH]
[POIOHOTO) S3bIKA W sI3bIKA XMMHUH; JENaTh BBIBOIBI MO PE3YNIbTaTaM IPOBEICHHOTO
DKCIIEPUMEHTA; J102U4ecKue - OCYIMIECTBILITh MOUCK WHpOpMamu (M3 MaTepHaIoB
yaeOHUKa, TBOPUYECKOH TETpany, IO BOCIPOM3BEICHHUIO B MAMSATH MPUMEPOB U3
JTMYHOTO MPAKTUYECKOTO OIbITa), JOMOJIHSIONIEH M PACHIUPSIONIEH UMEIONHECs
TaHHBIEC; BHIOMpPATh OCHOBAHMS M KPUTEPUM JUISI CPaBHEHHS, KJIacCH(UKAIMN
00BEKTOB, KOMMYHUKAMUGHble: TUIAHUPOBATh Y4eOHOE COTPYIHHYECTBO C
YIUTCIIEM U CBEPCTHUKAMU; BJIAACTh MOHOJIOTUYECKOHN U ,Z[HaﬂOFH‘IeCKOﬁ q)OpMaMI/I
p€In B COOTBECTCTBHU C HOPpMaMU POJHOTO A3bIKa; BbIpaXKaTb CBOU MBICJIIN C 1OCTa
TOYHOW TIOJHOTOW W TOYHOCTBIO; 63auMooelicmsue - CTPOUTh COOOIIEHUS B
COOTBETCTBUU C YICOHOM 3a1avueil; HCIIOIh30BaTh PeUeBhIe CPEICTBA IS JUCKYCCHY]
1 apryMEHTAIlH CBOCH MTO3HINH;

pezynsamueHnble: TPUHAMATH YUeOHYIO 3a7ady; aJeKBaTHO BOCIPHHHUMATH WH-
(hopMaLUIo YIUTENS; niaHuposakue - COCTaBIATh IUIaH OTBETa; paboTaTh ¢ TEKCTOM|
maparpada W ero KOMIIOHCHTaMHU; yerenondazanue - (HOpMYIHPOBATH YISOHYIO
3a1aqy Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ H3BECTHO YUAIIUMCS, K TOTO, YTO SIIIe
HE U3BECTHO.

VIuunocmuovie ymenusa: camoonpedeneHue - TPOSBISIIOT WHTCIUICKTYyaJbHBIC U
TBOPYECKUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHUE K 00YYICHUIO

[Pa3JINIHBIX nc-

TOYHHUKOB

«KucmoTer
ceere OBP» B
BHAE  TaOMII,
CXEeM, OIOPHOTO
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B

orpoc
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[IIpeomemmnbie ymenusn:
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CBOIICTBA B CBETETHI, DIEKTPOJU-[KACIOT C IMO3UIUA TEOPHH SJICKTPOJIUTHYCCKON JIMCCOIMAIIMN, MOJCKYJISPHBIC,MOICHCTBHIE MHGOPMAITUIO U3|ICIAaHHOW  pa-|
TO/I. TUYECKas  JWC-IOJIHBIE M COKpAICHHbIE HWOHHBIE YPAaBHEHUSA PEAKUMW C Y4YacCTHEM KHCJIOT;KHCIOT C METal- |pa3IMYHBIX ooTe. Nunn-
(Ypox  ompabomKu|COIUAIIHS, TTN-Ha0JII0JIaTh ¥ ONKCHIBATh PEAKIUU C YYaCTUEM KHCJIOT C TIOMOIIbI0 ecTecTBeHHOTOIaMmy. JIO Ne 23 -[HCcTOYHMKOB BHTyaJIbHBIN
ymenuti  u  pe-loJib, CTETEeHB|(PYCCKOTO HWJIM POJHOTO) s3bIKA W s3bIKA XHWMHH; TMPOBOJUTH OTBITH, TNOA-«B3anMoneicTBue oTIpOoC
daexcuu) TUCCOITMAIIMN,  [TBEPXKIAIOIINE XMMHUYCCKHE CBOMCTBAa KHCIIOT, C COONIOJCHHWEM NPaBUJ TEXHHKHKHUCIOT C COJSMIDY

accorpanms 0E30ITaCHOCTH. [1maHupyIoT 1

\Memanpeomemnuvle YHUgepcanvHbvle yueoHvle Oelicmeusn YYA):
noznasamenvHle: 0OujeyyeOHble - OPTaHN30BBIBATH CBOIO YUEOHYIO IESTEILHOCTS;
y4acTBOBaTh B IPYNIOBOH paboTe (Kiacc, majnas TpyIlna); COOMIOAATh MPaBUIIA
OBEeHUsT M PaboThl C J1a0OpPAaTOPHBIM OOOPYHOBaHHEM B KaOMHETE XUMUM;
0CBaMBaTh IIPHEMBI NCCIIEIOBATENILCKOM AEATENBHOCTH; (POPMYIHPOBATH TpodIIeMy;
CaMOCTOSITEIEHO CO3/1aBaTh AITOPUTM JIESITEILHOCTH NPH PELIeHHH NpodieM
TBOPYECKOTO ¥ TIOMCKOBOTO XapakTepa; oOpamarscsi ¢  J1abOpaTOPHBIM
00OpyHOBaHHEM ¥ HarpeBaTeNbHBIMH NPUOOpAMH B COOTBETCTBHH C IIPABUIIAMH]
TEXHUKH Oe30MacHOCTH; HaOMIOIaTh 3a CBOHCTBAMH BEMICCTB U SIBICHUSMI,
MIPOUCXOISAIINMHE C BEIIECTBAMI; OIIICHIBATH XUMIUECKHUH SKCIIEPUMEHT C IIOMOIIIBIO)
SCTECTBEHHOTO (PYCCKOTO MITH POTHOTO) SI3BIKA U SI3BIKA XMMHUH; 1EJIaTh BHIBOJBI 110
pe3ynbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA; Jo2cuyecKue - OCYIIECTBISTH ITOMCK
uHpopMarMu (M3~ MaTepHaJoB  yuyeOHMKA, TBOPYECKOM  TeTpag, IO
BOCIIPOU3BCACHUIO B TNaMATU MNPUMCEPOB U3 JIMYHOTO MPAKTUYCCKOI'O Ol'[I)ITa),
JTOTIONHSIIOLIEN M pacUIUpSIIONIE HMEIOIIUEcs JaHHbIe- CTPOUThH JIOTHUECKYIO
LIETIOYKY pacCyXJACHH;

KOMMYHUKAMUGHble: TUIAHUPOBAaTh y4eOHOE COTPYJHHMYECTBO C YYHTEIeM U
CBEPCTHUKAMH; BJIAJECTh MOHOJOTMYECKOM M AMANOTHYeCcKOd (opMaMu pedu B
COOTBETCTBUM C HOPMaMH POIHOTO SI3BIKA; Y9YaCTBOBAaTh B AHCKYCCHUW, G3dU-
mMoOdeticmeue - CTPOUTH COOOIIECHUS B COOTBETCTBHM C Y4YeOHOW 3amadeid; Wc-
M0JIH30BaTh PEUEBEHIC CPEACTBA IS IUCKYCCHH M apTyMEHTAIMH CBOCH MTO3HIINH;
pezynamugHple: TPUHHMATh Y4eOHYIO 3a/1ady; BOCIPHHUMATh HWH(OPMAIIHIO
VIUTEISI, NJIAHUPOSanue - COCTABIATH IUTAH PabOTHl ¢ Y4EOHHUKOM; BBIOJHATH
3a7aHus B COOTBETCTBUH C ITOCTAaBJIEHHOH IIENbI0; CTPOUTH AITOPUTM JEHCTBHIT 10
OpraHu3alyy CBOET0 pabdodero MecTa € YCTAHOBKOW Ha (YHKIIMOHAJIBHOCTH;
yenenonazanue OCYIIECTBJIATh MOCTAaHOBKY Y4eOHOH 3ajayd Ha OCHOBE
COOTHCCCHUSA TOT'O, YTO YK€ M3BCCTHO yYalllUMCHA, U TOrO, YTO €HIC HC M3BCCTHO,

OpraHu3yIOT CBOE
pabouee MecTo.
OmnuchIBalOT
XUMHYECKUN
PKCIIEPUMEHT C
[MOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O WITN pOJ-
HOTO) SI3bIKA 1
SI3BIKA XUMHH.
DOpMYIUPYIOT
BEIBOZIEI IO pe-
3yJIbTaTaMm Mpo-
BEJICHHOTO 9KC-
[eprMeHTa

ocywecmenenue yuebuvlx delicmauii - BBIIIOJIHATH 1a00paTOpHYIO paboTy.
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VIuunocmuovle ymenusa: camoonpedeneHue - TPOSBISIIOT WHTCIUICKTYaJbHBIE U
TBOpPYECKHE CLIOCOOHOCTHU, OTBETCTBEHHOE OTHOLIEHUE K 00YUEHUIO
54/6  |OcnoBaHus: OnexTposnutsl, |[[Ipedomemmusie ymenusa: Boimonustor JIO  [[Toxyuaror [[1ncEMEHHBII
KIACCU(HUKALIUSI U [HEIJIEKTPOIUTEL, |[00/I9CHbI 3HAMb OTIPEIICIICHHE TIOHITHS «OCHOBAHHSD; Ne 24 - XUMHUYECKYIO  |0TYET O IMIPO-|
CBOWICTBA B CBETE  PIIEKTPOIIH- OO0JIHICHBI  yMemb. COCTaBIITh XapaKTEePHCTHKN OOIMX XWMHYECKHX CBOWCTB/«B3anmozeiicTBue mHGOPMANUIO H3IEIaHHON  pa-
TO/I. THYeCKasi TUC-  [0OCHOBaHWH (IIeloYed W HepacTBOPHMBIX OCHOBAHWW) C TIO3WIMK TEOPHUH SIIEK-IEI0YEH C Pa3TUIHBIX oore.
(Yypox ompaboOmKu|COIMALIUS, IU-  [TPOTUTHIECKON AWCCOIMAIINH, MOJICKYJISIPHBIC, TIONMHBIE W COKPALICHHBIE MOHHBICKUCIOTaMI». JIO [MCTOYHHKOB
ymenuti  u  pe-loJib, CTETICHh  |[ypaBHEHHUS peaKIWi C ydacTHEM OCHOBaHMIA; HAOIIOJaTh M OMKCHIBATH peakiuuNe 25 -
Drexcuu) mCCONMAINY,  |OCHOBAaHHU C IOMOINBIO €CTECTBEHHOTO (PYCCKOTO HIJIM POTHOTO) SI3BIKA M s3bIKaj«B3amMomeiicTBre
accoLnans, XUMUH; TPOBOIUTH OIBITHL, TOJTBEPKAAIOINE XUMUUYECKIE CBOIICTBa OCHOBAHHUIH, ClIIIEeI0Yel ¢
XUMHUUECKUE COOJIIO/ICHUEM TIPaBUJI TEXHUKH O€30MacCHOCTH; COCTaBJATh AOKJIAN TO TeMe,0OKCUIaMH He-
CBOMCTBA OC- OTIPEICIICHHON YUUTENIeM. METaJIJIOB»
HOBaHUI \Memanpeomemnuvle ynueepcanbHble yueonvie oeiicmeun (YY/I): [[nanupytoT u

nosnasamenwvHle: 0OujeyyeOHble - OPTaHN30BBIBATH CBOIO YUEOHYIO IESTEIbHOCTS;
cOoOJII0ZIaTh TpaBHUiIa IOBENEHUS M PabOTHl ¢ 1aOOPAaTOPHBIM OOOpPYIOBAHUEM B
KaOMHEeTe XUMUH; OCBaHBATh IPUEMBI HCCIICNOBATEIBCKOM ASSTEILHOCTH; BBIICIISTH)
1 QopMyIHpOBaTH IO3HABATEIBHYIO LENb; OCYIISCTBIATh IIOMCK H  OTOOp
MCTOYHHKOB HEOOXOAMMOW HMH(OPMAIMY; CHCTEMAaTH3UPOBaTh HH(POPMALIHIO;
(hbopMynmupoBaTh MPOOJEMy; OOpamartbCs ¢ J1adOpaTOpHbIM O0OPYNOBaHHUEM H

HarpeBaTeJbHBIMM NPpUOOpaMH B COOTBETCTBMM C MpPaBWJIAMH  TEXHUKU
0C30MacCHOCTH;,  BBIIOJHATH  MpocTeimme  JedcTBUS ¢ JabopaTopHBIM
00OpynoBaHMEM: JaOOPAaTOPHBIM IITATHBOM, CHHPTOBKOM; HaOmo#aTh 34

CBOWICTBAMH BEIIECTB U SIBICHUSAMH, TPOUCXOJSIIAMH C BEUICCTBAMHU; OIKCHIBATH,
XUMUYECKUH SKCIICPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOIO HJIM POIHOTO)
S3bIKa U SI3bIKA XWUMHHU; JIeJIaTh BBIBOJABI IO pe3yjbTaTaM IIPOBEICHHOTO
PKCIEPUMEHTA; JIo2udecKue - OCYIIECTBIIATh MOUCK MHGpOpPMAIK (M3 MaTepHaIoB
yueOHUKA, TBOPUYCCKOH TETpajy, MO BOCIPOHM3BEACHHUIO B MAMSITH MPUMEPOB U3
JTUYHOTO TMPAKTHUECKOrO ONbITa), JOMOJHSIOMICH W PaCIIUPSIONed WUMEIOIInecs
TaHHBIC; CO37aBaTh CIIOCOOBI pEIICHHS MPOoOJIeM TBOPYECKOTO W IMOMCKOBOTO
XapaKTepa; yCTaHABIIMBAThH MPHYUHHO-CIICACTBEHHBIE CBS3H; IPEJCTABIIATH IIEMOYKH
00BCKTOB U SIBJIICHHIA;

KOMMYHUKQmuU6eHble: TUIAHUPOBATh YUCOHOE COTPYJHHUECTBO C YYHTEIEM |
CBEPCTHUKAMH; BIIQJeTh MOHOJIOTHMUYECKOW W JIHAJIOTHYECKOH (hopMaMH pedud B
COOTBETCTBUH C HOPMAMH POIHOTO SI3BIKA; 63AUMOOeliCmEUe - CTPOUTH COOOIICHHS B
COOTBETCTBUU C YUeOHOM 3a7a4eii; HCIIOIh30BaTh PEUCBhIC CPEACTRA IS TUCKYCCUH
1 apryMEHTAI|K CBOCH [TO3UITUH;

OpraHu3yIOT CBOE
pabouee MecTo.
OmnuceIBaoT
XUMUYECKUHN
PKCIICPIMEHT C
MTOMOIITBIO eCTe-
CTBEHHOTO (pyc-
CKOT'O WITH POJ-
HOT0) SI3bIKA U
SI3bIKA XUMHH.
O00011ar0T U
ENTAOT BBIBOJIBI
[0 pe3yabTaTaM
[IPOBEICHHOTO
PKCIICPIMEHTA
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pezynamueHble: TPUHAMATH YUeOHYIO 3a4ady; aJE€KBaTHO BOCIPHHUMATH WH-
(bopMaruio y4uuTens; miIAHUpO8aHue - COCTABIATH IUIAH PAaOOTHI ¢ YYCOHHKOM;
BEITTONHSTE 3aJaHASI B COOTBETCTBHUH C ITIOCTABICHHOM II€TIbI0; CO3aBATh ANTOPHUTM|
NEHCTBHII 10 OpraHM3allid CBOEr0 pabo4yero Mecra ¢ YCTAaHOBKOM Ha
(hyHKIIMOHAIEHOCTD; YelenoideaHie - OCYIECTBISITh TIOCTAHOBKY yIeOHOH 3a1aun
Ha OCHOBE COOTHECEHHS TOTO, YTO yXK€ M3BECTHO yJaIlHNMCS, H TOTO, UTO €IIe He
W3BECTHO; OCyUjecmeienue yueoHvlx 0elicmautl - BHITIOIHATH 1aO0PaTOpHYIO padoTy.
VIuunocmuwle ymeHusa: camoonpeoenenue - NEMOHCTPUPYIOT IO3HABATEIbHBIH
MHTEPEC ¥ MOTHBBI, HATIPABJICHHBIC HA U3yYCHUE MTPOTPAMMBI
55/7  |OcHOBaHus: Onektponuthl,  |[Ipeomemnvie ymenus: Boinonustor JIO  [[Toxydaror [ [ncEMEHHBIN
KJIACCU(UKANNSA U [HEDJICKTPOIUTEL, |00IJICHbL 3HAMb OTPEICIICHIE TIOHATHS «OCHOBAHU»; Ne 26 - «B3zan-  XHMHYECKyl0 |[0TIET O TIpO-
CBOWICTBA B CBETE  PIICKTPOIIH- 00/10ICHbI  yMemb: COCTABISITh XAPAKTEPUCTHKH OOMIMX XHMHUYECKHUX CBOMCTBMOICHUCTBHE WH(OOPMAIHIIO H3IENaHHONH  pa-|
TO/I. THYecKasi TUC-  [OCHOBaHWH (IeloYed W HepacTBOPHMBIX OCHOBAaHWMK) C TIO3HMIIMH TEOPHUH SJCK-[Ienodel ¢ co- Pa3TUIHBIX oote. Nunn-
(Yypox ompabomKu/COIMALUS, TH-  [TPOTUTHIECKON AWCCOIMAINH, MOJICKYJSIPHBIC, TIONMHBIE W COKpamIeHHBIE MOHHBICIAMIY. JIO Ne 27 -icTOYHHKOB BAAYaJIbHBIA U1
VMeHulli U  pe-[IOINb, CTETICHb  |ypaBHEHHS PEaKLUil ¢ yJyacTHeM OCHOBaHWil, HAOIMIONaTh W ONMUCHIBATH peakiuu«lloryuenne u (pOHTANEHBIN
prexcuu) mUCcCOLMAalMY,  |OCHOBAaHMH C IOMOILIBIO €CTECTBEHHOIO (PYCCKOTO MM POJHOrO) SI3bIKAa M S3bIKA|CBOMCTBA Hepac- orpoc
accolanus XUMHHU; TPOBOAUTH OIIBITHI, IOATBEPIKAAOIINC XUMUICCKUC CBOMCTBaA OCHOBaHHﬁ, C[TBOPHUMBIX OC-

COOJIFOJICHNEM MPaBHJ TEXHUKH O€30IaCHOCTH; COCTaBISTH JOKNIAJ IO TeMe,
OIpEACICHHON yUUuTEIEM.

\Memanpedmemmnoie YHUsepcanvHbvle yuebnwle delicmeus YY):
nosnaeamensvhvie: obujeyuedHvle - OPraHU30BBIBATh CBOIO YIEOHYIO IEATEIHHOCTD;
(hopMyIHpoOBaTh OTBETHl HA BOIMPOCHI YUUTENS; YIaCTBOBATH B TPYIIIOBOH pabore
(Mastast TpyIia, Kjacc); CoONIoIaTh MpaBuIia MOBEICHHS U PabOThI ¢ JTa0OPaTOPHBIM
o0opynoBaHMEM B KaOWHETe XWMHH; OCBaWBaTh IIPHEMBI HCCIIECIOBATEIBCKOMH
NEeSITENBHOCTH;, BEITIONHATE Pe(IIEKCHIO CITOCOOOB U YCIIOBHI IEHCTBUS, KOHTPOJIb U
OLICHKY TIpoIlecca U Pe3yNbTaTOB NESITENbHOCTH; CAMOCTOSTENBHO BEIIEIATH U
(OopMyIHpOBaTh  IIO3HABATENbHYIO I€Nb; OOpamarbes ¢ JabopaTopHBIM
00OpyZOBaHMEM U HarpeBaTeNbHBIMH IPUOOpaMH B COOTBETCTBHM C IPAaBHIAMU]
TEXHUKH O€30IIaCHOCTH; BBINOJHATH IPOCTEHIINE ACHCTBHA C J1abOPaTOPHBIM
000pyJOBaHMEM: J1a0OpaTOPHBIM  INTATHBOM, CIIUPTOBKOW; HaOJrOgaTh 34
CBOMCTBAMH BCHICCTB U SABJICHUAMH, MPOUCXOAAINIMMHU C BCHICCTBAMM, ONMCHIBATH
XHUMHUYECKUI SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOI'O HJIM POJIHOIO)
A3bIKa W A3bIKa XHWMHH, JA€JaTb BbBIBOJAbI II0 pE3YyJIbTaTaM MPOBEACHHOIO|
DKCIEPUMEHTA; JocuyYecKue - YCTaHABIWUBATH MPUYNHHO-CICICTBEHHBIC CBSI3U;

HOBaHUI
[Inanupyior u
OpraHU3YIOT CBOE
pabouee mecTo.
OmnuceIBaOT
XUMHYECKUN
PKCIICPIMEHT C
[TOMOIITBIO eCTe-
CTBEHHOTO (pyc-
CKOT'O MJTU pOJI-
HOT0) SI3bIKA U
SI3bIKA XHMUH.
O0001aroT U
IIeTat0T BBIBOJIBI
[0 pe3yabTaTaM
[TPOBEJICHHOTO

MMPCACTABJIATH LICTIOYKY 00BEKTOB U ﬂBHCHHfI;




4

5

CTPOMTH JIOTHYECKYIO LIETIOUKY PacCyKICHHIA;

KOMMYHUKAMUGHble: TUIAHUPOBAaTh ydeOHOE COTPYJHHYECTBO C YyYHTEIeM U
CBEpCTHHKaMHM; BJIaJeTh MOHOJOTMYECKOH M Iuajoruueckoir opmamu peun B
COOTBETCTBUHU C HOPMaMH POJHOTO SI3bIKa; BBIPAXKATH CBOM MBICIH C JOCTATOYHOH
[OJIHOTON M TOYHOCTBIO; 83auModelicmaue - CTPOUTh COOOIIEHNSI B COOTBETCTBUH C
yueOHOM 3ajgaueil; HWCMOJB30BaTh pEYEBble CpEJCTBA JUIS JHUCKYCCHH U
ApTYMCHTAIIMU CBOCH TIO3UIIHU;

pezyisimugnble: TPUHUMATH YYEOHYIO 3aj1ady;, aJeKBaTHO BOCIPHHUMATH WH-
(opMalMIO YUUTEINsl; AIAHUPOBAHUe - COCTABIATH IUIAH PabOTHI C Y4eOHHKOM;
BBIMOJHSITh 3aJlaHUs B COOTBETCTBUH C MOCTABICHHOW LIENBIO; CTPOUTH aJTOPHTM
NEeWCTBUII 10 OpraHM3alliM  CBOEro padodero MecTa C YCTaHOBKOH Ha
(hYHKIIMOHAIEHOCTB; IJTAHUPOBATH CBOIO JIESITEIBHOCTH MO PYKOBOJICTBOM YUUTEIIS;
yeinenongeanue - OCYIIECTBIATh IOCTAHOBKY y4YeOHOW 3aladyd Ha OCHOBE
COOTHECEHHUS TOTO, YTO YK€ M3BECTHO YYaIUMCs, M TOTO, YTO €Ile HE HU3BECTHO;
ocyuecmenenue yueOuvix 0eticmeuii-BeIIIOHATE JA00paTOpHYIO padoTy.
UTuunocmuble ymeHusi: camoonpeoeierue - TPOSBISIFOT HHTEIUICKTyalbHBIE U
TBOPYECKHE CITOCOOHOCTH, OTBETCTBEHHOE OTHOIIICHHE K 0OYUIECHUIO

OKCIICPUMCHTA

56/8

OcHOBaHUS:
kiaccudukanus u
CBOMCTBA B CBETE
TO/I.

(ypox ompabomxku
ymenuu  u  pe-
drexcuu)

DIIEKTPOJIUTHI,
HEDJICKTPOJIUTEI,
PIIEKTPOITH-
TUYECKas
comuanus, — JAu-
Mojib,  CTETCHb
TUCCOITUAIIHH,
ACCOITHALTHST

JTUC-

IIpeomemmubie ymenus:

00J121CHBI 3HAMDb OTIPEICTICHUE TTOHSTHSI «OCHOBAHUS;

00/JICHbI  YMemb: COCTABIITh XAPAKTEPUCTHKH OOIMX XHMHUYECKUX CBOWCTB
OCHOBaHMU (IeI0Ye W HEPACTBOPUMBIX OCHOBAHWH) C IO3HWIANA TEOPUHU IIIEK-
TPOJIUTUYECKON IHUCCOLMAIMU, MOJEKYISIpHBIC, TOJIHbIE U COKpAllEHHbIE HOHHbIE
YpaBHEHUSI peaklMii C y4yacTHeM OCHOBaHWIi; HaOMIOJaTh U OMHCHIBATh PEAKIUH
OCHOBAaHHUM C MOMOIIbIO €CTECTBEHHOTO (PYyCCKOTO HIIM POJHOTO) sI3bIKa M SA3bIKA
XUMUU; TIPOBOIUTDH OMBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA OCHOBaHMI, €
COOJIIOZICHUEM TIpaBMJ TEXHMKM O€30MacHOCTH; COCTAaBJIATh MOKNAH IO TEMeE,
OIpEACICHHON yUnuTeIeM.

\Memanpeomemmnoie YHU8epcanbvHble yuebHvle delicmeusn YY):
no3nasamenwvHle: 0OuEyyeOHble - OPTAHN30BBIBATH CBOIO YUEOHYIO IESTEIFHOCTS;
YJacTBOBaTh B TPYNIOBOW pabore (Mamas TpymIma, KIACC); Jo2udecKue -
OCYIIECTBIATh MOWUCK HWH(pOpMarmu (M3 MaTepualoB y4eOHHKA, TBOPYECKOH
TeTpaau, N0 BOCIHPOMU3BEICHUIO B MAMATH MPUMEPOB U3 JMUHOTO MPAKTUYECKOTO
OIIbITA), JONOJHSIOIIEH u pacupsoei UMeroLuecs JIaHHBIE;
KOMMYHUKAmMu6Hble: TUIAHUPOBAaTh ydeOHOE COTPYJHHYECTBO C YUHTEIEM U

[TomyuaroT

(hopmaruro
Pa3IIIHBIX
TOYHHKOB

CBEPCTHUKAMH; BIaeTh MOHOJIOTHYECKON M JHATOTUIECKON (hopMaMH peyH B

HWH-
nu3
HC-

[IpencraBigroT
HH(pOPMAIIHIO

10 TEME]
«OCHOBaHUS B
ceere OBP» B
BUIE  TaOmIHII,
CXEM, OIOPHOTO
KOHCIICKTA, B
TOM 4HCIIE C
MPUMEHEHUEM

cpencts UKT

NuauBuay-
ALHBIN U
(hpOoHTATBLHBIN
onpoc. Pemenue
3aa4
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COOTBETCTBUU C HOPMaMH POJHOTO SI3BIKA; BBIPAXKAaTh CBOM MBICIH C JOCTATOYHOM
MOJTHOTON W TOYHOCTBIO; 83aUMOOeliceue-CTPOUTh COOOIIEHNUSI B COOTBETCTBHH C
yaeOHOW 3amadeil; WCIIONB30BATH pEUEBBIC CPEACTBA JUISI  THCKYCCHH U
ApTYMEHTAINN CBOCH TIO3UIIHU;

pezynamueHnble: TPUHAMATH YUeOHYIO 3ajJady; aJEeKBaTHO BOCIPHHUMATH WH-
(hopMaLuIo YIUTETIS; nIaHUposanue - COCTABIATD IUIaH OTBETa; paboTaTh C TEKCTOM|
naparpaga W ero KOMIIOHEHTAMHU; yenenoiazavue - (HOPMYIHPOBATh YUEOHYIO
3a7jauy Ha OCHOBE COOTHECEHMS TOT0, UTO YK€ U3BECTHO yUall[UMCs, U TOTO, YTO CIIE
HE U3BECTHO.

VIuunocmuvle ymenusa: camoonpeoenenue - NEMOHCTPUPYIOT IO3HABATEIbHBIH
WHTEpEC U MOTUBBI, HATIPABJICHHBIE HA U3YYCHUE TPOTrPaMMBbI

57/9

OKCHUIBL:
cuuKanus
CBOMCTBA.

ymenu
drexcuu)

u

KJ1ac-|
H

(ypox ompabomku

per

Heconeobpasyro
(e OKCH/IbI,
coJIe00pa3yroniue
OKCH/IB,
OCHOBHBIC
OKCHIBI, KHC-
TTOTHBIC OKCHJIBI

IIpeomemnobie ymenun:

Qo/iICHbI  3HAMb  OTIPENENICHUsT TOHATHH  «HEcoJeoOpa3ylomue  OKCHIBD,
«CONIE00pa3yIoIIe OKCHIBD, «OCHOBHEIE OKCHIIBI», «KUCIOTHBIC OKCHUABD»; O0IJICHbL
yMemb:  COCTAaBIATH  XapaKTEPUCTUKKA  OOMIMX  XMUMHYECKHX  CBOMCTB
CONIE00Pa3yIOINX OKCHUAOB (KUCIOTHBIX M OCHOBHBIX) C TMO3UIHUH TEOpPHH
PIEKTPOTUTHYECKON JAUCCOLMAINKN, MOJEKYJSPHBbIC, IOJHbIE W COKPAIlleHHbIE
MOHHBIC YpaBHEHUS pEaKklUil ¢ ydyacTHEM OKCHJIOB; HAONIOJaTh W ONHCHIBATH
[PEaKIUy OKCHJOB C IOMOIIBIO €CTECTBEHHOTO (PyCCKOTO HJIM POAHOTO) f3bIKa U
SI3bIKA XUMHH, TPOBOJUTH OIBITHI, TMOATBEPKIAIOIINE XHUMHYECKHE CBOWCTBA
OKCHJIOB, C COONIOJICHNEM MPABUI TEXHUKH 0€30MIaCHOCTH; COCTABIIATE JAOKJIAMIbI I10,
TeMe, ONPEAETICHHONH CaMOCTOSTEIBHO.

\Memanpeomemmnbie YHUGepcanvHbvle yueoHble delicmeus (YY):
nosnaeamenvHhble: ooOueyueOHvle - OPTaHU30BBIBATH CBOIO YICOHYIO IESTEIHHOCTD;
(hopMyIHpOBaTh OTBETHl HA BOIMPOCHI YUUTENS; YIaCTBOBAaTH B TPYIIIOBOH paboTe
(Manast Tpymma, Kiacc); OCBaWBaTh IPHEMBI HCCIENOBATEIBCKON AEATCIHLHOCTH;
CaMOCTOSTEIBHO BEICIATE U (POPMYIUPOBATH TO3HABATEIBHYIO IIEJh; 00paIaThes ¢
nabopaTOpHBIM 00OPYJOBAaHHUEM M HArpeBaTEILHBIMU PUOOPAMU B COOTBETCTBUU C
[paBUJaMH TEXHUKH OE30MAaCHOCTU; BBIMOJHATH MPOCTEHIINE JCHCTBUS C
nmabopaTopHbIM  O00OpYZOBAaHHEM: JTA0OPATOPHBIM  IITATHBOM, CIIMPTOBKOM;
HAOITI01aTh 32 CBOWCTBAMH BEIISCTB U ABJICHHUSIMH, TIPOUCXOISAIINMU C BEIIECTBAMH;
OMHCHIBATh XUMHUYECKUI SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
[POJTHOTO) s3bIKA W S3bIKA XMMHH; JIEJIaTh BBIBOJBI MO PE3yJbTaTaM MPOBEJICHHOTO
PKCIEPUMEHTA; J02u4ecKue - CaMOCTOSTEIFHO CO3/IaBaTh CIIOCOOBI PEIICHHUs
npo0OjeM  TBOPYECKOTO W IIOWCKOBOTO  XapakTepa; yCTaHaBJIMBATh

Brimonasior JIO
Ne 28 -
«B3anmonencTeue
OCHOBHEBIX
OKCHJIOB C KHC-
nmotamuy. JIO Ne
29 -
«B3aumoneiicTBue
OCHOBHBIX
OKCHOB C BOJIOM»
[Lnanupyrot u
OpraHu3yIOT CBOE
pabouee MecTo.
OnHCBIBaIOT
XUMHYCCKUI
PKCTIEPUMEHT C
[TOMOII[LIO €CTE-
CTBEHHOTO (pyc-
CKOTO HJTH PO/I-
HOT0) SI3bIKA U
SI3BIKA XUMUH.,
DopMynupyOT
BBIBOJIBI 110 pe-

IMIPUINHHO-CJICACTBCHHBIC CBA3H,

[lomy4yaroT
XIMUIECKYIO
HHGOPMAITHIO U3
Pa3MIIHBIX
MCTOYHUKOB

[ [uceMeHHbBIH
OT4ET O TMpo-
IeTaHHOW ~ pa-
oote. ®dpon-
TaJIbHBIN OIpoC
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[PE/ICTABIATH LIETIOYKKH OOBEKTOB U SIBICHUH;

KOMMYHUKAMUGHble: TUIAHUPOBAaTh ydeOHOE COTPYJHHYECTBO C YyYHTEIeM U
CBEPCTHHKAMH; BBIPAXKATh CBOM MBICIH C JOCTATOYHOH MOJHOTOH M TOYHOCTBIO;
y4acTBOBATh B UCKYCCHU; 63AUMOOCUCHEUe - CTPOUTH COOOILEHNUS! B COOTBETCTBUY]
c y4eOHOW 3amaveil; HCIONB30BAaTh pEUYeBBIE CPEACTBA Ui JAUCKYCCUH U
ApryMEHTalluU CBOEH MO3ULINH;

pezynisimugnble: TPUHUMATH YYEOHYIO 3aJady;, aJeKBaTHO BOCIPHHUMATH WH-
(opMalMIO YUWTENS; AIaHUPO8aHue - TUIAHUPOBATh CBOIO JEATEIBHOCTH IO/
PYKOBOJCTBOM YYHTEIs; COCTAaBJIATh IUIAH M OIPEAENATH IOCIEeJOBATEILHOCTH
NEeWCTBUIL; yenenonazanue - OCYILECTBIIATh IOCTAHOBKY y4eOHOM 33714l Ha OCHOBE
COOTHECEHHUS TOTO, YTO Y)K€ U3BECTHO YYAIUMCS, U TOTO, YTO CIIe HE M3BECTHO;
ocywecmenerue yueOHvix Oeticmeuli - BHITIONHATH 1a00paTOpHYIO padoTy.
Uluunocmuble ymeHus: camoonpedeiehue — TPOSBISIIOT UHTEIUICKTyalbHbIE U
TBOPYECKUE CITOCOOHOCTH, OTBETCTBEHHOE OTHOIIICHHE K 00YICHUIO

3yJIbTaTam
BEICHHOTO
[epuMeHTa

po-|
IKCH

58/10

OKCHUIBL:
cuuKanus
CBOMCTBA.
(ypox ompabomxku
ymenui  u  pe-
daexcuu)

Kiac-|
H

DIIEKTPOIIUTHI,
HEDJICKTPOJIUTEI,
PIIEKTPOITH-
TUYECKast TUC-
coruanus, Iu-
M10JIb, CTETICHb
TUCCOITUAIIHH,
ACCOIHALTHST

IIpeomemmnobie ymenun:

00/10iICHbl  3HAMb  OTPENCIICHUS TIOHATHIA
(OCHOBHBIC COIIHI»;

00/JICHbI  yMemb: COCTABIITh XAPAKTEPUCTHKH OOIMX XWMHUYECKUX CBOWMCTB
COJICO0PA3YIONIMX OKCHIOB (KUCIIOTHBIX U

OCHOBHBIX) C TIO3WIMHA TEOPUHU SICKTPOIUTHUSCKON NUCCOIMAIMY; HAOMIOOaTh U
OMHCHIBATh PEAKIIUN OKCHJIOB C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WK POIHOTO)
A3bIKa U A3bIKa XHUMHH; IPOBOAUTH OINBITHI, MNOATBCPKAAOIMNEC XUMUYCCKUC
CBOWMCTBA OKCHIOB, C COOJIIOJICHHEM IIPaBUJI TEXHUKH OE€30MACHOCTH; COCTaBIIATH,
MOJICKYJISIDHBIC, MMOJHBIE U COKPAIICHHBIC HOHHBIC YPABHCHUA peaKL[I/Iﬁ C y4aCTuem
OKCHJIOB; COCTaBJIATh JIOKJIAJ IO TEME, ONIPECIICHHON CaMOCTOSTEIBHO.
\Memanpedmemmnoie YHUsepcanbvHbvle yuebnwle delicmeus YY):
nosnasamenvhole: ooujeyueOHvle - OPTaHU30BBIBATH CBOIO YICOHYIO ICATEIHHOCTD;
YYacTBOBATh B TPYIIOBOW paboTe (Manas TpyIIa, KJIAacc); OCBaMBaTh IPHEMBI
MCCIIEZIOBATENIbCKON JESITEIbHOCTH; OCYLIECTBIIATh MOMCK M OTOOp HCTOYHHKOB
HEOOXOMMOW WH(pOPMAINH; CHCTEMAaTU3UPOBATh MHMOPMANNIO; (HOPMYIHUPOBATH
Mpo0JIeMy; CaMOCTOSATENFHO CO3/IaBaTh alTOPUTM [ESSATENBHOCTH MpPU PEIICHUN
Mpo0JIeM TBOPYECKOTO M IIOMCKOBOIO XapakTepa; oOpamaTbCs ¢ J1abopaTOpHBIM
00OpyZOBaHMEM UM HarpeBaTelIbHBIMH NPUOOpaMH B COOTBETCTBHH C IPaBHIAMU
TCXHUKH 6630HaCHOCTI/I; BBIIIOJIHATH HpOCTeﬁIHHe

«CpEOAHHUE COJIN», «KHCIIBIC COJINY,

Brimonasior JIO
Ne 30 -
«B3anmMonelictBue
KHCJIOTHBIX
OKCHJIOB CO
[[ETTOYAMH.

JIO Ne 31 -
«B3aumoeiicTBue
KHCJIOTHBIX
OKCHJIOB C BOJOM»
[Inanupyior u
OpraHU3YIOT CBOE
pabouee MecTo.
OnuCBIBaIOT
XUMHYCCKUI
DKCTIEPUMEHT C
ITOMOIIIBIO €CTe-
CTBEHHOTO (pyc-
CKOT'O HJTU PO/I-

[lomy4yaroT
XIMUIECKYIO
WHGOPMAITHIO U3
Pa3MAIHBIX
HCTOYHUKOB

[ [uceMeHHbBIH

OT4ET O TMpo-
IeTaHHOW  pa-
oore. 50501056
BUAYaJbHBIA U
(pOHTATBEHBIN

ompoc
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NMelCTBHS ¢ J1abOpaTOpHBIM  00OpyHOBaHHEM: JabOpaTOPHBIM  IITATHBOM,
CIUPTOBKOI; HAOJIIOATh 32 CBOMCTBAMH BEILIECTB U SIBICHUSIMH, IPOUCXOASIIAMH C
BEILIECTBAMH; ONUCHIBATH XMMHUUYECKUI SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOIO
(PYCCKOTO MIJIM POAHOIO) S3bIKA M SA3bIKA XMMHM; JIENaTh BBIBOJBI [0 Pe3yJIbTaram
[POBEICHHOTO AKCIIEPUMEHTA; J02U4ecKUe - CaMOCTOATEIbHO CO3/IaBaTh CIIOCOObI]
pelieHus Mpo0iieM TBOPYECKOr0 M IIOMCKOBOIO XapakTepa;, YCTaHAaBJIMBATH
MPUYIUHHO-CIICICTBEHHBIE CBA3H; MPEICTABIITh IIETTOYKU O0BEKTOB U SIBIICHU;
KOMMYHUKAmMU@Hble: TUTAHUPOBATh Y4YeOHOE COTPYIHHYECTBO C VUYUTEIEM U
CBEPCTHUKAMH; BBIPAXaTh CBOU MBICIH C JOCTATOYHOW MOJHOTOH M TOYHOCTHIO;
BECTH IMAJIOT ¥ y4acTBOBATh B UCKYCCUH; 83auModelicmaue - CTPOUTh COOOIICHUS B
COOTBETCTBUU C YUCOHOI 3a1a4eii; HCIIOIh30BaTh PEUEBhIC CPEICTRA IS TUCKYCCUY]
U apryMEHTAI|K CBOCH MTO3HITUH;

pezynamuenble: TPUHUMATH Y4eOHYIO 3aady; aJeKBaTHO BOCIPHHHMATh HH-
(bopMaIuio y4uTens; miIAHUpOo8aHue - COCTABIATH IUIAH PAaOOTHI ¢ YICOHHKOM;
BBIMOJIHAT 33/IaHKS B COOTBETCTBHH C ITOCTaBICHHOH LIENbIO; IJIAHKPOBATh CBOO
NeSTeNbHOCTh MOl PYKOBOJCTBOM  YUHTEINS; COCTAaBISITh IUIAaH H  I1OCTe-
NOBAaTENIbHOCTh JICHCTBUM; yenenondaeanue - OCyUIECTBISITh TIOCTAHOBKY Y4eOHOH
3371241 Ha OCHOBE COOTHECEHHS TOT0, YTO Y)KE H3BECTHO YUAI[UMCS, ¥ TOTO, 4TO EIIIe
HE W3BECTHO; OCyujecmeneHue yueOHbIX Oeticmeull - BBIIONHATH J1abopaToOpHYyIO
paboty.

UTuunocmuole ymeHus: camoonpeoeiieHue - IEMOHCTPUPYIOT [MO3HABATEIbHBIHN
HHTEpeC

HOTO) SI3BIKA W
SI3BIKA XFMUH.
DopMynUpyIOT
BEIBOABI IO  pe-
BympTataM  Ipo-
BEICHHOTO  JKC-
[epuMeHTa

59/11

Comu: xiaccu-
(brKamus U CBOK-
ctBa B cBeTe TO/I.
(ypox ompabomxku
ymenui  u  pe-
aexcuu)

Coun,
COITH,
COITH,
COIn

cpenHue
KHUCIIBIE
OCHOBHEIE

IIpeomemmnobie ymenusn:

00/ICHbl  3HAMb  OTPENCIICHUS TIOHATHIA
«(OCHOBHBIC COIIH»;

0012iCHbI yMemb: COCTABIIATH XapaKTEPUCTHKH OOIINX XUMHIECKUX CBOHCTB COJIEi ¢
MO3UIMI TEOPUH 3JIEKTPOIUTHYECKOW HCCOIMAINN, MOJIEKYISIpHBIE, TOJHBIE U]
COKpAIlleHHbIE HOHHBIE YPAaBHEHUS pPEaKkIUi C ydacTHeM coueif; HaOmogate |
ONMCHIBATh PEAKIMU COJICH C MOMOIIBIO €CTECTBEHHOTO (PyCCKOTO WJIM POIHOTO)
A3bIKa M A3bIKa XHUMHH; I[POBOAUTH OIBITHI, MOATBCPKIAAONINE XUMHUYCCKUC
CBOWCTBa COJICH, C COOMIONCHMEM MpPaBMJ TEXHHKH OE30IMacCHOCTH; COCTaBIISATH
TOKJIaJl TI0 TeMe, OIIPEACICHHONH CaMOCTOSTEIBHO.

\Memanpedmemmusie YHUsepcanbvHbvle yuebHvle delicmeusn YY):
nosnaeamensvhvie: odbujeyuedHvle - OpPraHU30BBIBATh CBOIO YICOHYIO IEATECIBHOCTD;
(hOpMyIHPOBATH OTBETHI HA BOMPOCH! YUUTEJIS; yHaCTBOBATh B IPYIIIIO-

«CpEOAHHUEC COJIN», «KHCIIBIC COJIN,

BreinmonasioT

JIO Ne 32 -
«B3anmMonelicteue
cosei C
KHCIIOTAMM.

JIO Ne 33 -
«B3anmoeiicTBue
coJieit ¢
[[CTTOYAMHM.
[1nanupyiot u
OpTaHU3YIOT CBOE
pabouee mecTo.

Ormucel-

[TomyuyaroT
XIMUYIECKYIO
MHGOPMAITHIO U3
Pa3IIIHBIX
MCTOYHUKOB

[ [ncEMEHHBIN

OTYET O IIPO-|
leTaHHOW  pa-
ooTe. Wnam-
BUIyalbHBI U
(hpOoHTATBLHBIN

oIIpoC
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Boil paboTe (Mamas Tpymnma, KIacc); OCBaMBaTh MPUEMBI HCCIEIOBATEIBCKOM
MEeSITeNBHOCTH; OCYIIECTBILITh Pe(IEKCHI0 CIOCOOOB W YCIOBHH  IEHWCTBHA,
KOHTPOJb M OIEHKY IIpoIecca M PE3ylbTaTOB ACATEIFHOCTH; CaMOCTOSTEIHHO
BEIICNATh M (DOPMYIIMPOBATH IMO3HABATENBHYIO IENb; CO3/[aBaTh AITOPUTM Jie-
STENFHOCTH NpPH PpEIIeHHH NPOOJIeM TBOPUECKOTO M IOUCKOBOTO XapakTepa;
oOpamaTbcsi ¢ 1a00paTOPHBIM 000PYIOBaHHUEM M HarpeBaTeLHBIMU MPUOOpaMH B
COOTBETCTBUU C MPABHJIAMU TEXHHKH OE30MACHOCTH; BBITIONHATH MPOCTEUIINE
neiicTBUsL ¢ JabopaTopHBIM  00OpYAOBaHHEM: JTaOOPATOPHBEIM — IITATHBOM,
CIIMPTOBKOIA; HAOIOATh 32 CBOMCTBAMY BEIIECTB U SBJICHUSIMH, IIPOUCXOIAIIUMHU C
BEIICCTBAMH; OIMHCHIBATE XUMHUYCCKHN IKCIIEPUMEHT C TMOMOIINBIO €CTECTBEHHOTO
(PyCCKOTO WIJIM POJHOTO) sI3bIKA U A3bIKA XMMUH; JENaTh BBIBOJBI [0 PE3yJIbTaTaM
[IPOBEICHHOTO SKCIIEPUMEHTA; Jloeuyeckue YCTaHABIIHBATH|
[IPUINHHO-CICICTBEHHBIE CBS3HM; IPEACTABIATH IEMOYKH OOBEKTOB W SIBICHHI;
CTPOUTH JIOTUYECKYIO LENOYKY PACCYXKICHUN; KOMMYHUKAMUGHblE: TUIAHUPOBATH,
yaeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMIL, BIIAIETh MOHOJIOTHIECKON 1
MIaOTHIeCKO (hopMaMu pedrd B COOTBETCTBHH C HOPMaMH POJHOTO SI3BIKA;
BEIPA)KATh CBOH MBICIIH C TOCTATOYHON HOJTHOTOH U TOYHOCTBIO; 83aumooelicmaue -
CTPOUTH COOOIICHHSI B COOTBETCTBHH C YUeOHOH 3a/madeii; HCIOIh30BaTh PEUCBBIC
CpezCTBa IS AUCKYCCHH U apTyMEHTAIMK CBOCH MO3HITUM;

pezyismuenple: TPUHUMATH YUeOHYIO 3aaady;, aJeKBaTHO BOCIPHUHUMATH WH-
(hopMaluIo YUUTENs, MIAHUPOGAHUe - BBIMOIHATH 3aJaHHS B COOTBETCTBHH C
[TOCTABJICHHOM LIEJbI0; CTPOUTH AJITOPUTM JAEUCTBHI O OpraHU3alud CBOETO
pabouyero MecTa C yCTAHOBKOW Ha (YHKIIMOHANBHOCTH, yYelenoidzanue - OcCy-
[IICCTBIIATh MMOCTAHOBKY Y4eOHOHN 3aJauydl HA OCHOBE COOTHECEHUS TOrO, YTO YiKE
M3BECTHO YYAINMMCS, W TOTO, YTO €IIe He W3BECTHO; OCyuyjecmenenue yueOHbvlx|
Oeticmautl - BBITIOTHATH Ta00paTOPHYIO padoTy.

Vluunocmuovle ymenus: camoonpedenenue - TPOSBISIOT WHTCIUICKTYalbHBIC U1
TBOPYECKUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHUE K 00YICHUIO

BaIOT XUMUYECKHI
PKCIIEPUMEHT C
[MOMOILIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'0 MJIU pOJI-
HOTO) SI3bIKa U
SI3BIKA XMMHU.
DopMynHUpYIOT
BBIBO/IBI T10 pe-
3yJIbTaTaMm Mpo-
BEZCHHOTO 3KC-
[epruMeHTa

60/12

Comu:  Kimaccudu-
KaIl¥sl 1 CBOMCTBA B
ceere TO/. (ypox
ompabomxu
ymenui  u
daexcuu)

per

DIIEKTPOJIUTHI,
HEOJICKTPOJIUTEI,
DIIEKTPOITH-
TUYECKas
comuanys, -
[0JIb,  CTCIICHb,
TCCOIINAIINY,

JHC~

IIpeomemmnbie ymeHuA:

00/101CHbL  3HAMb  ONIPEICNICHUsT TOHSATHH «CPEIHHE COJIN», «KHUCIIbIE COJHN»,
«OCHOBHBIE COJIN»; OOJICHbL YMemb: COCTABIATh XaPaKTCPHCTUKH OOIMIHNX XH-
MHUYECKAX CBOWMCTB COJIEM C MO3WLUN TECOPUH SIIEKTPOJUTHUIECKON TUCCOIMALINH,
MOJIEKYJISIPHBIC, TTOJTHBIE U COKPAIICHHbIC HOHHBIE YPABHEHUS PEAKIMI C y9acTHEM
cojiel; HaOMIOZAaTh M OIMCHIBATh PEAKIMH COJICH C TOMOINBIO ECTECTBEHHOTO)
(pPYyCCKOT'O WJI POJTHOTO) SI3bIKA U A3bIKA XUMHUU; MPOBOAUTH OTIbI-

Brimonusior JIO
Ne 34

- «B3anmoneiictB
e coJieil ¢
cormsammy. JIO Ne
35 -
«B3anmoelicTBue

aCTBO-

[TomyuyaroT
XHUMUYECKYIO
WH(POPMAIIHIO 13
Pa3IMIHBIX
NCTOYHUKOB

[ IceMeHHbBIH
OTYET O TIPO-
nemaHHon pa-
oore. Hnnu-
BUAYaJbHBIN
ompoc
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acconuanmsa

TBI, MONTBEP)KIOAIONINE XUMHUYCCKHE CBOWCTBA CONEH, C COONIIOICHHEM IIPaBHII
TEXHUKN OE€30MaCHOCTH; COCTABIATH JOKJIAA IO TEME, OMpPEAEICHHONW CaMOCTO-
STEIBHO.

\Memanpeomemnvle ynueepcanvuvle yueduvie Oevicmeuna (YY/): nosuasa-
menbHble: 00weyueOHble - OPTaHW30BBIBATH CBOIO YYEOHYIO JeSTebHOCTE;
y4acTBOBaTh B TPYIIOBOH pabore (Mayas Tpymnma, Kiacc); coOJIoiaTh MpaBHia)
OBEIEHUsT M PaboOThl C JIA0OPAaTOPHBIM OOOPYHOBAaHHEM B KaOMHETE XHMUM;
OCBaMBaTh NPHEMBI UCCIIEI0BATEIBCKON EITeIbHOCTH; OCYLIECTBIIATE pedIeKcHio
CIIocOOOB ¥ YCIIOBHH [IeHCTBUS, KOHTPOJb M OLEHKY Ipollecca M pe3ybTaToB
NMEeSITeNNBHOCTH; CaMOCTOSITEIFHO BBIACIATE W (OPMYTHPOBATH ITO3HABATEIHHYIO
[1e)ib, oOpamathcs ¢ JabopaTOpHBIM O0OpPYIOBaHWEM U  HarpeBaTeIbHBIMH
MpuOOpaMi B COOTBETCTBHH C ITIPAaBHIIAMH TEXHUKH OC30MACHOCTH; BBIMOJHATH,
MpOCTelIe JEUCTBUS ¢ Ja0OpaTOpHBIM  00OpYIOBAaHHEM: JIAOOPATOPHBIM
[ITATHBOM, CIIMPTOBKOHM; HAOMIONATh 3a CBOMCTBAMH BEIIECTB M SIBICHUSIMH,
MIPOMCXOISAIINMHE C BEIIECTBAMI; OIIICHIBATH XUMIUECKHUH SKCIIEPAMEHT C IIOMOIIIBIO|
€CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U S3bIKA XMMHH; J€JIaTh BBIBOJIBI 110
pe3yJabTaTaM IPOBEJCHHOTO SKCIIEPUMEHTA; J02udecKue - OCYLIECTBISTH IIOHCK
uHpopMarMu (M3~ MaTepHaJoB  yuyeOHMKA, TBOPYECKOH  TeTpag, IO
BOCIIPOU3BCIACHUIO B TNaMATU MNPUMCPOB U3 JIMYHOTO MPAKTUYCCKOI'o Ol'[I)ITa),
NOMONHSAOUIEH M pacUIMpSAIONIEH HMEIOIIMecs JlaHHbIe, CO3[aBaTh CIIOCOOBI
peureHuss MpoOiieM TBOPYECKOTO M IIOMCKOBOI'O XapaKTepa; YCTaHaBJIMBATHh
MPUINHHO-CIICICTBEHHBIE CBS3HM; IPEACTABIATH IIEMIOYKH OOBEKTOB M SIBICHHIA
CTPOUTH JIOTHYECKYIO IEMOYKY PpACCY)KICHUH; KOMMYHUKAMUGHble: BIANCTH
MOHOJIOTHYECKON WM IHaIOTHIeCKOW (hOpMaMu pedd B COOTBETCTBHH C HOPMaMU
POIHOTO SI3BIKA; BEIPAKAaTh CBOM MBICIH C JOCTaTOYHOH IONHOTOW W TOYHOCTEIO;
YYaCTBOBATh B AUCKYCCHH; 63aUMOOeliCmaue - CTPOUTH COOOIIEHUS B COOTBETCTBHHU
c yucOHOW 3amadeli; WCIIONB30BATh PEUCBBIC CpPEACTBA IS IHCKYCCHH U
ApryMEHTAallMU CBOCH IO3MIHHU; pe2yisamugHble: TPUHUMATh Y4eOHYIO 3aaady;
a/ICKBaTHO BOCIPUHUMATh MHGOPMALUIO YUYUTENS; NIAHUPOGAHUE — COCTABJISATH)
[1aH PadOThl ¢ YYEOHUKOM; CTPOUTH aITOPUTM JCHCTBUH 1O OpPTaHU3AI[UH CBOETO
paboyero Mecra C YCTaHOBKOH Ha (YHKIMOHAIBHOCTH, COCTABIATh IUTaH W
[OCIIeIOBATENBHOCTh  IGUCTBUIL;,  yenenonazanue—(.OCYIIECTBISTh TOCTAHOBKY)
yueOHOIt 3aja4Kt HA OCHOBE COOTHECEHHMS TOT'0, YTO Y)KE H3BECTHO YYaIUMCSl, U TOTO,
YTO eme HE W3BECTHO;, OCyujecmeneHue yueOHvlx Oelicmeuli - BBITOIHAITH
1abopaTOPHYIO PaboTy.

3)

pOB coled c Me-
ramutamm»y  [lna-
HUPYIOT H©  Op-
FaHU3YIOT  CBOE
pabouee  MecTo.
BrinonHsa0T
1abopaToOpHYIO
paboty. OmnuceI-

BAIOT XUMHUYCCKUH
PKCIIEPUMEHT  C
[IOMOIIBIO  ecTe-
ctBeHHOTO  (pYC-
CKOro WIH poJ-
HOTO) SI3BIKA W
SI3BIKA XUMHUH.
DopMynUpYIOT
BBIBOABI IO  pe-
3yapTataM  Ipo-
BEJCHHOTO  JKC-
[epUMeHTa
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VIuunocmuovle ymenusa: camoonpeoeierue — IEMOHCTPUPYIOT MO3HABATCIHHBIN
WHTEepEC U MOTHBBI, HAIPABJICHHbIE HA U3YYEHHE IIPOTrPaMMBbl
61/13 |[['enetnueckas Nonusie ypas-  |[Ipeomemnvle ymenus: CocTaBIIsAIOT Wtoctpupytot [MHauBU Y-
CBSI3b MEXIY HCHUS Peakui, |00/10/cHbl 3Hamb ONPEACTICHUE IMOHATHS «TCHETHUCCKUU DPAIY; OO0NJNCHbI yMemb:[CXeMy TeHeTHU- TCHETHIECKYIO |aJIBHBIA 1
KJaccaMH HEOp-  [peaKIuH VILTIOCTPUPOBATH: a) IpuMepamMu OCHOBHBIE TIOJIOKEHUS TEOPHUUIECKON CBSI3H B3aMMOCBSI3b  |(PPOHTATBHEIHI
TaHUYEeCKUX Be- HEUTpaIM3alliy, [PIEKTPOIMTHYECKON mucconuanuy; O) TEHETHYECKyl0 B3aHMMOCBS3b MEKIYMEXKIY OCHOB- MEXITY ompoc. Brr-
[IeCTB TeHeTUYeCKHii  [BemecTBaMu (IIPOCTOE BEUIECTBO - OKCHJA - THUAPOKCHA - COJIb); COCTaBISTHHBIMHU KJIaCCAMH  [BELIECTBAMHU  [[TOJIHEHHE 3a-
(YpOK «OMKpuLIMusAy [P METaJIOB,  [MOJIEKYJISIpHBIE, ITOJIHBIE M COKpAIlleHHbIE HOHHbBIC YPAaBHEHUS PEAKILUil C y9acTHEM|COEAUHEHHUI. (mpoctoe aHWii 1Mo Ba-
HOGLIX 3HAHUI) TeHEeTHYeCKas  [PJICKTPOJIMTOB, YPaBHEHUS PpEakIMi, COOTBETCTBYIOUIMX IOCJIEA0BATENbHOCTHIIIOCTPUPYIOT —[BEIIECTBO - puaHTam
CBSI3b («uenoyke) npeBpaleHHi HEOPraHUYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB. [prMepaMu Oc-  |OKCHUJ -
\Memanpeomemnvle yHueepcaavHvle yuedHvle Oeiicmeuna (YY/]): no3znasea-HOBHBIE MOJIO- CUI-POKCHU] -
menvhble: o0OweyuedOHvle — (HOPMYTUPOBATH OTBETHI HA BOMPOCHl YUUTENS;PKEHUS TEOPUU COJIB)

Y9acTBOBaTh B TPYIIOBOH paboTe (Mayas Trpymma, Kiacc); OCYIMIECTBIATh pe-
(ItekcHi0 COCOOOB M yCIOBHIN ACHCTBUSI, KOHTPOJb M OLCHKY IMpoIiecca U pe-|
3yIbTATOB [JEATEIBHOCTH, 0000IIaTh H3y4YEHHBI MaTepuall, JejaTh BHIBOJIbI;
paboTaTh C AOMOIHUTENbHBIMA UCTOYHHKAMHI HHPOPMAIMH M UCTIONB30BATh HX IS
[MOMCKa HEOOXOANMOro MaTepralia; IPeICTABIIATh H3YUCHHbBIM MaTepHal, HCTIOIb3Ys]
BO3MOXKHOCTH KOMIIBIOTEPHBIX TEXHOJOTHMH; Jo2uueckue - YCTAHABIUBATH
IIPUIUHHO-CJICACTBCHHBIC CBA3U, IMPCACTABIATH LCIIOYKH OGT)CKTOB u HBHCHHﬁ;
CTPOMTB JIOTUYECKYIO LIETIOUKY PACCYKICHUIN; KOMMYHUKAMUEHbIE: BHIPAXKATh CBOY|
MBICJIN C I[OCTaTO‘IHOﬁ MOJIHOTOU U TOYHOCTBIO; BECTH AUAJIOT U Yy4aCTBOBATH B
TUCKYCCHH; 83auUMOoOelicmeue - CTPOUTh COOOLIEHHS B COOTBETCTBUHM C y4eOHOM
3a/aueii; UCIOJIL30BATh PEUCBBIE CPEACTBA IS TUCKYCCHU M apryMEHTAIUH CBOCH
[O3UIIMH; pezyiamugHble: TIPUHUMATD y4eOHYI0 3a1ady; aJleKBaTHO BOCIIPUHUMATh
MH(DOPMAIMIO YUUTEIS; NIAHUPOGAHUE - COCTABISITH IUTAH PabOThl C YICOHHKOM;
BBIMOJIHATh 33[aHUsl B COOTBETCTBUU C MOCTABICHHOW UEIbIO; yenenoniazanue -
OCYIIECTBIIAThH MOCTAHOBKY Y4eOHOU 3a1auH.

Uluunocmuole ymenus: camoonpedenenue - TPOSBISIIOT WHTCIUICKTYalbHBIC U
TBOPYECKUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHUE K 00YICHUIO.

PIEKTPOIUTHYIC-
CKOW THCcoIna-
LIUH

62/14

IpakTHyeckasn
padota Ne 6 .
Pemienue sxcne-
[PUMEHTAIHHBIX
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3ajady [0  TEMe
«CBoiicTBa pac-

TBOPOB  3JIEKTPO-
JTUTOBY

(Ypok pazeusaio-
1we20 KOHMpOJis,).

63/15 |0606menue u PactBop, run-  [[Ipeomemuvie ymenusn: [losryyaro xu-IIpencrasmsror [MHnuBuay-
CUCTeMaTu3alusl  [paThl, HACHI- 00/10iCHbI 3HAMb OTIPENIeNICHUE TOHATHS «TCHETHYCCKUN PSI»; O00MJICHbL YMemb: MIUECKYIO UH-MHPOPMAIIIO  |[aJIBHEBIH U
3HAHUI IO TEME  [[IIEHHBIH PacTBOP,[IOydaTh XUMHUYECKYI0 HH(OPMALHUIO U3 PAa3IHYHBIX MCTOYHHUKOB; IPENCTABIATH((QOpMALINIO M3 TeMe (bpoHTANBHBIN
«PacTtBOpeHue. HEHACHINICHHBIH [MHpopMarmio 10 TeMe «PactBopenme. PactBoppl. CBoiCTBa  pacTBOPOB|PA3IMUHBIX nc-«PactBopenme. |ompoc. Camo-
PactBOopbl. CBOM-  [pacTBOp, Iepe-  [PICKTPOIIMTOB» B BHUAE TaONHIl, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C[TOYHHKOB PacTBOpBHL. CcTOATENbHAS
CTBa pacTBOPOB CBILICHHBIH npuMmeHenneM cpeacts MKT; wumrocTpupoBath: a) mpUMEpaMHu OCHOBHBIE I10- CBolicTBa paboTa 1o Teme
SIIEKTPOITUTOB pacTBOp, DIIEK-  [TOXKEHHSI TEOPUHU IEKTPOIUTUIECKON TUCCOIMAIINH; 0) TEHETHUECKYIO B3aUMOCBSI3h| PacTBOPOB «PacTBOpeHue.
(ypok ompabomku [TPOJUTHI, HE- MeXKIly BelllecTBaMu (ITPOCTOE BEIECTBO - OKCHJI - TUAPOKCHUIL - COJIb); COCTABIIATh DIIEKTPOIUTOBY |PacTBOPHI.
yMmeHuil u pe- SJIEKTPOIUTHI,  [MOJIGKYJIAPHBIE, TIOJHBIE U COKPAILICHHbIE HOHHBIC YPAaBHEHUS PEaKIMid C y4acTHEM| B BUJe Tabmu, (CBOWCTBA
prexcuu) SIEKTPONUTH-  [PJIEKTPOIUTOB, YpaBHEHUS pEaKlIUl, COOTBETCTBYIOIIMX MOCIEN0OBATEIHLHOCTH CXEM, OTIOPHOTO [PACTBOPOB

yeckas TUCCO-  ((«IemoYKe») TpeBpallleHuii HEOPraHMYECKHUX BEUIeCTB pa3IMYHBIX KIJIACCOB; KOHCTIEKTa, B [PJIGKTPOJIUTOBY
L(1aLMs], JUI0JIb, [BBIIOIHATH NPAMOE HHAYKTUBHOE J0Ka3aTeNbCTBO. TOM YHCIIE C

CTEIIEHb \Memanpeomemnvie ynueepcanvuvle yueduvie Oeiicmeuna (YY/): nosuasa- [IPUMEHEHUEM

ICCOLIMAIINN,  |ImeabHble: 00ueyyebHbie - OCYIIECTBIATE HOUCK M 0TOOP HCTOYHUKOB HEOOXOTIMOIA KT

ACCOITHATTHS WH(pOpMAIVK, CUCTEMAaTH3UPOBaTh HWHGoOpMaIuoo; (HOpMyITUpOBaTh MPOOIEMY;

YJ4acTBOBAaTh B T'PYNIOBOI paboTe (Manas Tpymma, Kiacc), o0o0mark M JenaTh
BBIBOJIBI 110 N3yYCHHOMY MaTepHualy; paboTaTh ¢ TOTOTHATEIEHBIMI UCTOYHUKAMHY]
UHpOPMAIIMM W WCIONB30BaTh WX JJISI TOHCKa HEOOXOAMMOro MaTepuana;
MMPCACTABJIATH H3y‘-{€HHLII71 MaTtepuaj, HCMOJIb3YysA BO3MOXXHOCTU KOMIIBIOTCPHBIX]
TEXHOJIOTHM;

KOMMYHUKQMUGHblE: CTPOUTH IIOHATHOE MOHOJIOIMYECKOE  BBICKA3bIBAHUE,
0OMEHMBATBhCS MHEHMSMH B IIape; CIyIIaTh OJHOKJIACCHUKOB M IOHHUMATh HX|
[O3WIMIO;  HAXOAWTH  OTBETHI ~ HAa  BONPOCH,  (OPMYIHpPOBaTh  HX;

pezyjiamueHnble. IPUHNUMATh y‘-ICGHy}O 3aavyy, aACKBATHO BOCIHPHWHHUMATb WH-
(bopMaumo YUUTEIIA; COCTABJIATD IIJIaH OTBETA,; ocyujecmejieHue y‘{€6Hbl)C oeticmeutl -
COCTABJIATHL BOIIPOCHI K TCKCTY, p336I/IBaTL €ro Ha OTACJIbHBIC CMBLICIIOBBIC 4YaCTH,
ACJIaThb IOA3aroJIOBKU; yesenonaeanue - OCylCCTBIATh IOCTAHOBKY y‘[e6H0ﬁ 3a1a4Hy|
Ha OCHOBC COOTHCCCHHUA TOT'O, YTO YXKC H3BCCTHO YYAlIUMCS, U TOTO, YTO CIIC HC
M3BCCTHO.




1 2 3 4 5 6 7
VIuunocmuovle ymeHusa: IEMOHCTPHPYIOT IO3HABATEIBHBIM WHTEPEC M MOTHBEI,
HaIpaBJeHHbIE HA U3yYeHHE TIPOTPaMMBbI
64/16 |KonTposbHas PactBop, runpa  |[Ipeomemnvie ymenus: KonTtponpHas paboTa B ABYX BapHaHTax U3 3aJaHUI
padota NeS o TBI, HACBIIICHHBIH |0010/CHbL YMemb: KITacCH(PUIIPOBATh XUMUIECKUE PEAKIIUI;, COCTABISTH yPaBHEHU|PA3HOTO BUA:

teme «PacTtBope-
Hue. PacTBopbI.
CaoiicTBa pac-
TBOPOB DIIEKTPO-
TTUTOBY

(ypox pazeusaro-
we2o KOHMpOis).

[pacTBop,
HEHACBIIIEHHBIN
[pacTBop,
[epECHIEHHBINA
[pacTBOp, 3JIEK-
TPOJIUTHI, He-
PIEKTPOIUTHI
PIEKTPOIUTH-
gecKas JUCCO-
[IHALTHS, JUTIOJIb,
CTCIICHD
TTACCOIIHAIIHH,
aCCOITHAITHS

PIEKTPOIUTHYECKON JUCCOLMAINN KHUCIIOT, OCHOBAHWH W COJIEH, MOJEKYJSpHBIC,
[MOJTHBIC W COKpAIllEHHbIE HOHHBIC YPaBHCHHS PEAKIMHA C yJaCTHEM JJICKTPOJIUTOB,
VPAaBHECHUS OKUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUH, HCIONB3YS METOI
SJIEKTPOHHOTO Oajanca, ypaBHEHHUS peaxIuii, COOTBETCTBYIOIIHUX|
[OCIIENOBATENIFHOCTH  («IIETI0YKe») TMPEeBpaIlleHUul HEOpPraHMYeCKUX BEIEeCTB
Pa3IMYHBIX KIJIACCOB; ONPEACTSATh OKUCIUTENb U BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAHOBJICHHE B OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUAX; YCTaHABIMBATD
[IPUYUHHO-CIIEJCTBEHHBIE CBSI3U: KJAacC BEIECTBA - XHMHUYECKHE CBOHCTBA
Be-1IIECTBA; UCIIOIh30BATh P PEIICHUH PACYCTHBIX 33144 TIOHATHSI «MacCoBast OIS
HJIEMEHTa B BEIIECTBE», «MacCOBas IIOJISI PACTBOPEHHOIO BEIIECTBA», «0OBEMHAS
TOJIs1 Ta3000pa3HOTO BEMIECTBA»; MPOBOAMTH PACUYEThI ¢ MCITOJb30BAaHHUEM TOHATHH
«MaccoBas JOJS JJIEMEHTa B BEIIECTBE», «MaccoBas JIOJII PacTBOPEHHOTO
BEIIeCTBa», «00bEMHAS JIOJIS Ta3000pa3HOTO BEIIECCTBAY.

\Memanpeomemnsle ynueepcanvuvle yuednvie Oeiicmeuna (YY/): nosuasa-
menbHble: YCTAaHABIMBATH TPUYMHHO-CIICJICTBEHHbIC CBS3H; BIAEeTh HAaBBIKAMU
KOHTPOJIE M OICHKH CBOEH JCATCIBbHOCTH; NPUMEHSATh 3HAHUS TPH PEIICHUY
pacueTHBIX 3a]a4; 0OujeyuedHble-OpTaHN30BLIBATh CBOKO YUYEOHYIO JEeSTeIbHOCTH;
(hopMyTupOBaTH OTBETHI HA BOTPOCHI;

pecynamuenvle: TPUHUMATh YYEOHYIO 3aaady; aJeKBaTHO BOCIPUHUMATH WH-
(hopMaIuio yuuTens; niaHupo8aHue-COCTaBIITh MiIaH paboThl; BHIMOIHATE 3aJaHHS
B COOTBETCTBHHU C TIOCTAaBIICHHOW IEBIO; OCyuecmeneHue y4eOHblx Oetcmeuil -
OTBeUYaTh Ha MOCTABJICHHBIC BOIIPOCHI; yenenonaeanue - OCyIeCTBIIATh TOCTAHOBKY|
yaeOHOM 3a/1aui Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO yJaluMCs, ¥ TOTO,
UTO CIIe HE M3BECTHO.

UIuunocmnule ymeHus: TPOSBISIOT WHTEIDIEKTyallbHBIE W TBOPYECKHE CIIO-
COOHOCTH, OTBETCTBEHHOE OTHOIICHHE K 00yUCHHIO

C BRIOOPOM OJJHOTO MPaBMIIFHOTO OTBETA W3
HECKOJIBKUX IPEJI0KEHHBIX;

Ha COOTBCTCTBUC,

C BLIGOpOM HECKOJIbKUX IMPABUJIbHBIX OTBETOB M3
MIPCIJIOKCHHBIX BAPHUAHTOB,
C HAaITMCaHUEM PAa3BCPHYTOI'0O OTBETA,
C paCYCTHBIMU 3aJadYaMn

65/17

Knaccuduxanms
XUMHYECKHIX
AKITUN. Oxwucnu-
TEIBHO - BOCCTa-
HOBUTEIILHBIE

pe-

OBP, BoccTa-
HOBJICHUE,
OKHCJICHHE,
BOCCTAHOBUTCIIb,
OKHCIIN-

IIpeomemmnvie ymenusn:

00JIoICHBL  3HAMb  OTIPEJETICHUS MOHSITHH  «OKUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIE
PEaKIUN», KOKUCIUTEIbY, BOCCTAHOBUTEIDY, «OKUCICHHE, BOCCTAHOBIICHHE;
00J12ICHBL YMemb: KITACCU(PUIMPOBATH XMMHYECKUE PEAKIIUH MO MPU3HAKY «H3-

Knaccudummpyrot
YpaBHEHUS
XHUMHYECKUX
peakumii. B OBP
ornpee-

Co3garor
TBOPYECKUE
POCKTHI-
[pEe3EHTALNHU 10
TEMaM:

NuauBuay-
AILHBIN U
(pOHTANBHBIH
0IpocC




1 2 3 4 5 6 7

[peaxImn TeIb MCHEHHE CTENCHEeH OKHCICHHS DJIEMEHTOBY»; OIPENENSITh OKHCIHUTENb H BOC-JITIOT OKHCIHTEN,« TUIBl XuMu-
(YpOK «OmKpuimusy CTAHOBHTEIb B PEAKLNAX; PACIIO3HABATH IIPOIIECCHI OKUCICHUS U BOCCTAHOBJICHHUS. [BOCCTAHOBHUTENh [IECKUX PEaKIUi
HOBbIX 3HAHUIL) \Memanpeomemmnsie ynugepcanvhuvle yueonwle Oeiicmeus (YY/l): noznasa- B JKU3HU

menvhble: oOweyueOHvle - OPTAaHU30BHIBATH CBOIO YYEOHYIO JEATEIHHOCTE; YCTIOBEKAY,

OTBeYaTh Ha BOIIPOCHI YUHUTENS; YIACTBOBATh B TPYIIIOBOH paboTe (Majas rpyma, «OBP u nx

KJIacc); Jioeuyeckue - OCYIIECTBISTH IOMCK M OTOOp HCTOYHHKOB HEOOXOIUMOM 3HAUYCHUE B

UH(QOPMAIINH; CUCTEMATU3UPOBATh HH(MOPMAIUIO; CUHMe3 - COCTABIISITh LIEN0e M3 [IPUPOJIC

JacTei, B TOM YKCIIe CAMOCTOSATENHHO JIOCTPAUBATh C BOCIIOIHCHHEM HETOCTAIOIINX

KOMITOHEHTOB; BRIOMPATh OCHOBAHUS U KPUTCPHH JJIsI CPABHEHUS, KIIacCUPHKALUY]

00BCKTOB;

KOMMYHUKAmMUGHble: TUIAHUPOBAaTh Yy4eOHOE COTPYIHMYECTBO C YUUTEIEM U

CBEPCTHUKAMH;, BJIJCTh MOHOJOTMYECKOM M JMANOTHYecKod (opMaMu pedud B

COOTBETCTBUU C HOPMaMH POJHOTO SI3bIKA, BEIPAXKATh CBOM MBICIH C JOCTATOYHOMH

MOJTHOTOM W TOYHOCTEIO; 83aUMOOelicmaue - CTPOUTh COOOIIEHHS B COOTBETCTBHU C

yaeOHOM 3a1auei;

pezynamueHble: TPUHAMATH YUeOHYIO 3aJady; aJeKBaTHO BOCIPHHUMATH WH-

(hopMaLuIo YIUTENS; niaHUposanue - COCTABIATD IUIaH OTBETa; paboTaTh C TEKCTOM|

maparpada W ero KOMIIOHEHTAMU; yerenoideanue - OCYIICCTBIATh HOCTaHOBKY)|

yaeOHOH 3a1auu.

VIuunocmuvle ymeHusa: camoonpeoenerue - NEMOHCTPUPYIOT IO3HABATEIbHBIH

HHTEpeC

66/18 |CpoiictBa okcunos,OBP, BoccTa- IIpeomemmubie ymenus: [TomygaroT xu-lIpencrasnstor [MaauBumy-

OCHOBaHUI, KHCIIOT,HOBJICHHE, 00/DICHbl  3HAMb  OTIPESHENICHNST TOHATHH «OKHCIUTEIHHO-BOCCTAHOBUTEIEHBIEMITUECKYIO UH-MHPOPMAIIIO  |aITBHBIN 1
coJeii B CBETCOKHCICHHE, [PeaKInm», OKUCIUTENbY, BOCCTAHOBUTEIDY, «OKUCICHHEY, «BOCCTAHOBICHHUEY; |hopManuio M3{I1o TeMe|(QpOHTATBHBIH
OKHCIIUTEIEHO- BOCCTAHOBHTEINb, [00I)CHbl  YMemb COCTABIATH YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX|[PA3MUUHBIX  HC-«OKCHIBL,  oc-ompoc. BrI-
BOCCTaHOBH- OKHCITUTEITh peaknuuii, UCTIONB3yS METOX DJIIEKTPOHHOTO OamaHca, ONpEeAetiaTh OKUCIUTETh HTOYHHUKOB HOBaHUS, KHC-IOJIHCHHE 3a-
TEIBHBIX  PEAKI[Hi BOCCTAHOBHTEIIb, MPOIECCHI OKHCICHUS M BOCCTaHOBICHHS. Memanpeomemuole JIOTBI B CBETEIAaHHUH MO TeMe
(ypox ompabomxu yHusepcanvhole yueonvie oeiicmeun (YY/l): noznasamenvuvie: odoueyuebHvie - OBP» B Bugel«Turms
ymenuii  u  pe- OpPraHU30BBIBATH CBOIO YYEOHYIO JCATEIBHOCTH, (OPMYIMPOBATH OTBETHI HA TaOMHIl, CXCM,XUMHUYECKHX
drexcuu) BONIPOCHI YUYWTEIls; Yy4acTBOBaTh B TPYIIOBOW paboTe (Mayas Tpymma, Kiacc); OTIOPHOTO peaxiuii, OBP»

MCIIO0JIb30BATh Pa3HOOOpa3HbIe MPUEMBbI pabOThI ¢ HH(OPMAIMEH; OCYIICCTBIATH KOHCIICKTa, B

peduieKkcHio croco00B M YCIOBHH JEHCTBUS, KOHTPOJIb M OICHKY IIpoliecca U TOM YHCIIE C

PE3YIBTATOB JESATENBHOCTH; I02UYeCKlUe - COCTABILATD IIETI0€ U3 YacTel, B TOM YHCIIe [PUMCHEHUEM

CaMOCTOSITEIBHO JOCTPAUBaTh C BOC- cpencts UKT




4

[OJIHEHHEM HEJOCTAIONMX KOMIIOHEHTOB; OCYILECTBIISITh BBIOOP OCHOBaHUH U
KpUTEPHUEB ISl CPABHEHUS, KITaCCU(UKAITUN 0OBEKTOB;

KOMMYHUKAMUGHblE: TUIAHUPOBAaTh ydeOHOE COTPYJHHYECTBO C YyYHTEIeM U
CBEpCTHHKaMHM; BJaJeTh MOHOJIOTMYECKOH M Iuajoruueckoir opmamu peun B
COOTBETCTBUHU C HOPMaMH POJHOTO 53bIKA; BBIPAXKATh CBOM MBICIH C JOCTATOYHOH
[OJIHOTON M TOYHOCTHIO; KOPPEKTHO BECTH JAWAJIOI M y4aCTBOBATh B JAUCKYCCHUH;
63aumooeticmeue - CTPOUTH COOOIIEHHWS B COOTBETCTBHHM C Y4eOHOW 3amadei;
a/IeKBaTHO MCIIOJIB30BATh peYeBbIe CPECTBA VIS AUCKYCCHH U apTryMEHTalluH CBOeH
MO3UIINY;

pezynamueHple: TPUHAMATH Y4eOHYIO 3ajady; aJeKBaTHO BOCIIPHHHMATh WH-
(hOpMaIHIO YUUTEIIs; NIAHUPOBAHUe - COCTABIIATH TIIaH OTBETa; paboTaTh C TEKCTOM|
naparpaga ¥ ero KOMIIOHEHTaMU; yenenoideanue - OCYIIECTBISTh ITOCTaHOBKY)
yueOHO# 3aja4r HA OCHOBE COOTHECEHHUS TOT'0, YTO YIKEe H3BECTHO YUYAIMMCSI, U TOTO,
YTO ellle He N3BECTHO.

UTuunocmuble ymenus: camoonpeoesienue - IPOSBISIOT OTBETCTBEHHOE OTHOLICHHE
K OOYYCHHIO; OCO3HAIOT IIEHHOCTh 3I0POBOTO M 0e30MacHOro o0pa3a >KH3HH;
IEMOHCTPHUPYIOT YBOKHUTEIBHOE OTHOLICHUE K CTAPIIUM M MIIAIIIUM TOBAPHIIIAM

67/19

O0001eHne 071
criCTEMaTHU3aLIHs
3HAHMH II0 TeMme
«OKUCITUTENHHO-
BOCCTAaHO-
BUTEILHBIE
LA
(0bobwenue u
cucmemamuzayust
SHaHUiL)

peak-

OBP, BoccTa-
HOBJICHHE,
OKHCJICHHE,
BOCCTAHOBHUTEIIb,
OKHCJIUTENb

IIpeomemmnbie ymenusn:

0o/diCHbl  3HAMb  OTIPEHENICHNST TOHATHH «OKUCIHUTEIHHO-BOCCTAHOBHUTEIILHBIE
peaKIum», «OKUCIUTENbY, «BOCCTAHOBUTEIDY, «OKHCIICHUEY, KBOCCTAHOBIICHUEY;
00/JiICHbI  yMemb  COCTAaBIATh YPaBHEHHS OKHCIHTEIHFHO-BOCCTAaHOBUTEIBHBIX
peaknuii, UCTIONB3yS METOX DIIEKTPOHHOTO OamaHca, ONpEeAetiTh OKHUCIUTEIh U
BOCCTaHOBHTEJIb, IPOIIECCH OKUCIICHHUS ¥ BOCCTAaHOBJICHHUS.

\Memanpeomemmusvie ynugepcanvhsie yueonwie Oeiicmeusn (YY/l): noznasa-
menvHble: oOweyuebHuble - OPTaHU30BBIBATH CBOIO YYEOHYIO JAEATECIBHOCTE;
q)OpMyJ'H/IpOBaTI) OTBC€TbI Ha BONPOCHI YYUTCIA; OCYHCCTBIATH IMOCTAHOBKY]
MpoOsieMbl, pedICKCHI0 CIIOCOOOB M YCIOBHN JEHCTBHS, KOHTPOJb M OIICHKY
[polecca W pe3yiabTaTOB ACATCIBHOCTH; 0000mIaTh M JejaTh BBIBOABI MO H3Y-
YEeHHOMY MaTepHally; paboTaTb ¢ JTOMOJIHUTENFHBIMU HCTOYHIKAMH HHOPMAINH U]
MCIIOIB30BATh UX JUIA TIOMCKa HEOOXOIMMOT0 MaTepralla; peICTaBIATh H3yUYeHHBIH
MaTephal, HCIIONb3Ys BO3MOXHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH; cunmes -
COCTABJISATh LIENOE M3 4YacTed, B TOM YHUCIE CAMOCTOSATENIBHO JOCTPauBaTh C
BOCIIOJTHEHUEM HEJOCTAIOLINX KOMIIOHEHTOB; OCYLIECTBISITH BHIOOp OCHOBAHUU U
KPUTEPHEB [UIsl CPABHEHUS, KIIaCCU(PHUKAIINN 00bEKTOB;

[TomyuaroT
MUYECKYIO
(hopMaruro
Pa3IIIHBIX
TOYHHKOB

XHU-
HWH-

nu3
HC-

[IpencraBigroT
HH(pOPMAIIHIO
10 TEME
«OKuciu-
TEJILHO-
BOCCTAHOBH-
TEJIbHBIE pe-
AKI[1UH1>» B BUIC
TaOJIHIL, CXEM,
OTIOPHOTO
KOHCIIEKTA, B
TOM YHCIIE C
MpUMEHECHHUEM
cpenctB UKT

NuauBuay-
ALHBIN U
(pOHTATBEHBIN
ompoc. Tectu-
[pOBaHUE TIO
Teme «OKuc-
JTUTEIILHO-
BOCCTaHOBH-
TeJbHBIE pe-
KLY
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KOMMYHUKAmMUGHble: TUTAHNPOBATh Y4eOHOE COTPYOHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH; BIIAJCTh MOHOJOTHYECKOM M AHAIOTHYECKOH (hopMaMu pedu B
COOTBETCTBUU C HOPMaMH POJHOTO fA3bIKa; BBIPaKaTh CBOU MBICJIH C J1OCTaTOYHOM
MOJTHOTOM W TOYHOCTHIO; YJacCTBOBATH B IHCKYCCHH; 83aumoolelicmeue - CTPOUTH,
cOOOIICHNS B COOTBETCTBUH € yIeOHOI! 3a/1aueii; afeKBaTHO MCIIOIH30BATH PEUCBHIE
CcpelcTBa [Uld AMCKYCCUM W apryMEHTAallMUd CBOEH IO3ULUH; pezyisamugHble:
NPUHAMATh Y4eOHyI0 3a/ady; aJleKBaTHO BOCIPHHHMATh MH(OPMAIMIO y4YHTENs;
nIAHUPOBAHUe - COCTAaBILATH IUTaH OTBETa; paboTaTh C TEKCTOM maparpada u ero
KOMITIOHEHTAMU; yenenonazanue - opMyIupoBaTh yueOHYIO 3a/1ady.

VIuunocmuole ymenua: CaMOONpPENENICHHE - IPOSIBISIOT HMHTEIUIEKTYaJIbHBIC U
TBOPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOILICHHE K OOY4YECHHUIO, IO3HaBa-
TEJIbHBIE MHTEPECHI; IEMOHCTPUPYIOT YBRXKUTEIBHOE OTHOLICHUE K TOBAPHUIIIAM.

68 3amura MpoeKTOB
TemaTnueckoe miannpoBanue (9 Kiacc)
No Bcero N3 Hux
HanmeHnoBanue Tembl
n/n 4acoB [TpakTHueckue paboThl KontponpHbie paboThI
1. Tema 1. Begenne. OOmas xapakTepUCTHKA XU-
MHYECKHX DJJEMEHTOB M XUMHYECKUX pPEaKIu. 5
[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux dyementoB .. MeneneeBa
2. Tewma 2. Nel,2 TTosmyueHue u cBOMCTBa COEMHEHUM METAJIOB.
Mertannbl 17 OcymiecTBiIeHNE ENOYKH XUMHUUECKUX PEBPALCHUH, Ne 1 «Metannbi»
peleHne SKCIePUMEHTAIBHBIX 3a1ad.
3. Tema 3. Ne 3. DxcnepuMeHTaNbHBIE 33124 110 TeMme: «[loarpymnma
Hemetamnnr KUCIIOPOJa.
26 Ne 4. DkcniepuMeHTanbHble 3a1a4u 110 Teme: «lloarpynmsl Ne 2 «Hemetamnbi»
a30Ta | yriaepoaay.
Ne 5. Tlomyuenme, coOupaHue U pacro3HaBaHHUE T'a30B.
4. Tewma 4. 12
OpraHnyeckue CoeIMHEHUs
5. Tema 5. O60011IeHNE 3HAHUM 110 XUMHH 32 KYpPC OCHOBHOM 8 Ne3 Mrorosast koHTpoJbHAS paboTa
TITKOJTEI 3a KypC OCHOBHOH IIKOJIBI
6. HTtoro 68 5 3




KanenaapHo-rematudeckoe mjianuposanue (9 Kiacc)

Ne i/,
Jara

Tema ypoka

H3y4aemblie BOIPOCHI

DKCIEPUMEHT:
J. — neMmoHCTpalOHHbIN
JI. — naGopaTopHbIii

IInanupyemsble pe3ysbTarThl, IpUMeHseMble Y'Y J]

Tema 1. BBenenne. O01mas XxapakTepucTUKA XUMHYECKHX 3JIEMEHTOB M XUMH4YecKuX peakuuid. [lepuoanyecknii 3axon u [lepunoanyeckas cucrema
xuMuuecknx 3jiemMenToB J[. U. MennesieeBa (5 yacoB)

1-2 [Tepuonnueckuii | Ilepuonnueckuii  3akon  J[.U. JInuHOCTHBIE: dbopmupoBaHue OTBETCTBEHHOT'O
3aKkOH M 1nepuo- | MengeneeBa.  Ilepuoanueckas OTHOUIEHUS K YYCHUIO, CTPEMJIEHUS K CAMOPA3BUTHIO U
JYecKas CHC- | CUCTEMA XUMHUYECKHUX 3JIEMEHTOB camooOpa3zoBanuio. IIpenmernsie. 3HaTh CTPOCHHUE
tema xumnueckux | J.MI. Mengeneesa —  rpa- MEPUOINYECKON CUCTEMbI XUMHYECKUX 3JIeMeHTOB J[. U.
anementoB JI.U. | puueckoe oroOpakenue Ilepuo- MenpeneeBa. YMeTh: 1aBaTh XapaKTEPUCTUKY FIIEMEHTA
MeHngeneeBa B | AMYECKOro 3akoHA. PU3NUYECKUI [0 €ro IOJIOKEHUIO B IEPUOAMYECKON cHCTEME
CBETE YYEHHUs O | CMBICI HOMEpa DJIEMEHTA, HO- xumuueckux — anementoB  JI. WM. Menneneesa.
CTPOCHUHU aToMa. | Mepa nepuoja U HoMepa IPyIIIIbL. Meranpenmerneie: [lo3HaBaTenbHble: Bpaensoor u
Beoansriit 3aKOHOMEPHOCTHU VU3MEHEHUS bopMynUpylOT  MO3HaBaTenbHYH  1enb.  CTposT
WHCTPYKTaX IO | CBOMCTB 3JIEMEHTOB B MEPHOAAX JIOTUYECKHE LIeNU pPacCyKICHUH. BbplIBHUraror u
T/0 " rpymnmax. 3HaveHue 000CHOBBIBAIOT THUIIOTE3bI, MPEAJIaratoT CIOCOOBI UX

Ilepuoauyueckoro 3akoHa W Iie- MPOBEPKH. PerynsatuBHbIe: DopMyIUPYIOT
PHUOINYECKON CHCTEMBI XHUMHUYE- MO3HABATEIIbHYKD 1], COCTAaBISAIOT  IUIAaH H
ckux snemenroB JI.M. Menne- MOCJIEA0BATEIBHOCTh JEHUCTBUI B COOTBETCTBUU C HEM.
neeBa KommynukatuBHbie: [lnanupyroT o0mmue crnocoObl
paboTsl. Mcronb3yr0T ajeKBaTHBIE SI3BIKOBBIE CPE/ICTBA
JUTSL OTOOpaKEHUSI CBOMX MBICIIEH U MOOYXKIeHUH.
3-4 Xapakrepuctuka | CoctaB atoma. Ctpoenue snek- | JI. Ilonyuenue u usyuyenue | JInuHOCTHBIE: dbopMupoBaHue OTBETCTBEHHOI'O

9JICMCHTAa 110 €ro
TTOJIOXKCHHIO B IIC-

TPOHHBIX 0000UeK aToMa

nepBbIX 20 3JIEMEHTOB NEPHOIN-

XapaKTepHBIX CBOICTB

OCHOBHOTO MW  KHCJIOTHOI'O

OTHOLICHU K YYCHHUIO, CTPCMIICHHUA K CaMOPA3BUTHIO U

caM000pa30BaHHUIO, OCYIIECTBIISATh peduexkcuro




pUOINYECKOMN
CUCTEME XHMHYE-
CKHX DIJIEMEHTOB

yecko cucrembl JI.M. Mennae-
neeBa. XapakTep IMPOCTOro Be-
CpaBHEHHUE

IIEeCTBa; CBOHCTB

OKCHJIOB, OCHOBaHHH U Ku-
cinor Ha mpumepax MgO wu
SO,, Mg(OH)z u HySOq,.

CrocoOOB U YCJIOBHUM JEHCTBHS, KOHTPOJIb U OLICHKY
nporecca u pe3yJabTaTOB JIeSITEIbHOCTH;
CaMOCTOSITENIbHO  BBIACHATH U (OPMYIHPOBATh

J.N. IIPOCTOrO BEIIECTBA CO CBOWCT- [03HaBaTeNbHYIO Leab [IpeamerHble: 3HATh: MOHSATHE
Meneneesa. BaMHU IPOCTBHIX BELIECTB, oOpa- «aM(pOTEepHOCTH», CBOWCTBA aM(OTEPHBIX OKCHIOB H
30BaHHBIX COCEIHMMHU IO IIe- TUAPOKCUIIOB. [lonyuam 603MONCHOCMb  HAYYUMbCA
pUOLY 2JIEMEHTAaMHU; aHAJIOTUYHO CpaBHUBATh OKCHUIBI, JaBaTb UM XapaKTEPUCTHUKY,
i cocenedt no noarpymnmne. Co- [IACATh YPABHEHUSA PEAKLIUMN.
CTaB M XapakTep BBICILIETO OK-
cuja, TUAPOKCUAA, JETY4Yero Bo-
JOPOJHOTO ~ coeluHeHus (a7
HEMETAJIJIOB). I'eneTnyeckue
PpAIBI METAJIIA U HEMETAJIA.
XUMHYECKHUE KJ'IaCCI/I(bI/IKaHI/I}I XUMHYCCKUX I[ 3aBUCUMOCTh CKOpOCTH | JINYHOCTHEIE: (bopMHpo]gaHHe OTBETCTBECHHOI'O
peaKIuu. peaKiui, 0600muUTL p | XMMIMECKOH  PEakUMM  OT | yiyomienpst K yueHHI0, CTPEMICHNAS K CAMOPA3BHTHIO 1
KaranmsaTopsl u | cucTeMaTU3upOBaTh sHamms | Lo oA pearupylommx camooOpasoBanuto. [IpeamerHbie: 3HaTh: MpHU3HAKU
BEILIECTB Ha npumepe

Karajiu3

ydalouxcs O pas3JIM4YHbIX THUIIAX U

Knaccmbmcaunn XUMHNYCCKHUX
peaKHHﬁ; 3aKpCIIUTh  HAaBBIKU
HarucaHusAa ypaBHeHPIfI
XUMHUYCCKUX peaKI_II/II\/’I.

Karanuzatopel. Kartamus. Llens
ypOKa: MOBTOPHUTb, 3aKPENUTh U
MIPOBEPUTH 3HAHUS YYaLIUXCS O
BJIMSIHUM Pa3IUYHbIX (DaKTOPOB
Ha  CKOpPOCTh  XHMHYECKHX
peaxuuii; yri1yOuTh
IIPEJICTaBJICHUS O KaTalu3aTopax

M KaTaJIu3€, O BJIMAHUNA

B3aUMOJEHCTBUS KHUCIOT C
MeTaJlJIaMU.

JI. 3aBHCHMOCTb CKOPOCTH
XAMHYECKOM  pEaKUHH  OT
KOHLEHTpAaLuu
pearupyomux BeUIeCTB Ha
IIpUMepe  B3aUMOJACUCTBUSA
IIMHKA C COJITHON KHCIOTOM
Pa3INYHON KOHIEHTPALIH.
JI. 3aBHCHMOCTb CKOPOCTH
XUMHUYECKOM pEakluu OT
IUIOUIAId  CONPUKOCHOBEHUS
pearupyomux BeIEeCcTB.

KJIAaCCU(UKALUN XUMUYECKUX PEAKLUN, TUIIBI PEaKIIH.
YMeTh: onpenensaTh TUIBI PEaKIUi B HEOPraHUYECKON
xumuu. JInanoctHeie: DopMUPOBaHHE YCTONYMBOM
MOTHUBALIMM K U3YUYECHHUIO U 3aKPEIICHUIO IOJIyYEHHBIX
3HaHui. IlpenmerHsle: 3HaTh: NOHATHA «TEIJIOBOU
3pEKT peakum», MPUIUHBI MPOTEKAHUS XUMHUYECKUX
peaKuui. VYMeTh: o

IIPOBOJIUTH pacu€rnl

TEPMOXUMHUYCCKUM YpaBHCHHAM, pacCUUThIBATH

TETTOBOM P PHEKT XUMUUECKON PEaKIINH



http://192.168.0.254:8080/educ_proc/ep_marks/
http://192.168.0.254:8080/educ_proc/ep_marks/
http://192.168.0.254:8080/educ_proc/ep_marks/
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Tema 2. Metainl (17 yacoB)

1-2 [Tonoxxenune wme- | [lomoxkenne meramioB B mepuo- | JI.1.  OOpasmsl paznuuabix | JInaHocTHBIe: DOpMHUpPOBAHNE YCTOWYUBONW MOTHBAIIUU
6.7 TAJUIOB B IEPUO- | AMYECKOM CUCTEME XUMHUYECKUX | METAJIJIOB. K U3Y4YCHUI0O M 3aKpEIUICHUIO HOBBIX 3HAHUM.
(6-7) TUYECKOU cuc- | anementoB /.M. Menneneena. ) ) [Ipenmernbie:  3HaATh: CTPOCHUE  IEPUOTUUYECKOM
http://files.school-collection. ) N
TeMe XxumMuueckux | OcoOeHHOCTH CTPOEHUsI aTOMOB CHUCTEMBI;  OINpEACIICHHE  IOHATUA  («XUMHYECKHUI

edu.ru/dlrstore/0ab8f179-418 _
anemenToB .M. | metaimoB. Meraideckas Kpu- c AJEMEHT». YMEThb: J1aBaThb  XapaKTEPUCTHKY H
Menneneesa, CTa/uIMdecKas pemeETKa U Me- | — ONpENEsATh CBOWCTBA METAUIOB IO TOJIOKEHUIO B

11db-b0de-0800200c9a66/x9 .
CTpPOCHHUE WX | TANIMYECKasi XMMUYECKasi CBSI3b. 009.swf MEPUOIUYECKON CHUCTEME€ XHUMHUUYECKHX DJIEMEHTOB.
. SW o .
aToMOB W (u3u- | O0mme (¢u3nUecKkue CBOWCTBA | — Jlnunoctabie: PopMHUPOBAHKE YCTOWYUBON MOTHBAIIUU
YECKHUE CBOMCTBA. | METAJJIOB. 3HAUEHHUE METAILIOB B http://files.school-collection, | K H3YYCHMIO ¥ 3aKPCIUICHHIO ~HOBBIX  3HAHHIA.
PasBUTHH YENIOBEYECKOHW LHMBH- | ody ru/dirstore/Oab8fl7a-418 | [Ipeamernbie: 3HaTh: GU3HUECKHE CBOMCTBA METAILIOB,
JU3aLyu. 5- MOHITHE «CIUIABBI», HMX XapaKTePUCTHKY, CIOCOOBI
11db-b0de-0800200c9a66/x9 | MOTyYeHUss W OONACTH  TPUMEHEHHA. Y METh:
010.swf XapakTepu30BaTh (PU3UUYECKHE CBOWCTBA METAJLIOB,
COCTaB CIUIABOB.

3-4 XUMHUYECKUE Xumnueckue cBoiictBa Metan- | JI. BsaumonerictBue Mertan- | JInunoctHble: PopMUpOBaHUE YCTOMYMBOM MOTHUBALIUU
(8-9) CBOIMCTBa MeTall- | IOB KAk  BOCCTAaHOBUTEJCH. | JIOB C HEMETaJUIaMH. K HW3YYEHUI0O U 3aKPEIUICHUIO TOJYUYCHHBIX 3HAHUM.

JI0B. DJEKTPOXHU-

pan
HaIpsDKEHUN  Me-

MUYECKAN

TaJlJI0B.

ONEeKTPOXUMHUYECKUH psJl  Ha-
NPSOKEHUH METAJIIOB M €ro HUC-
MOJIb30BAHUE JJIsl  XapaKTepHu-
CBOMCTB

CTHUKH XUMHUYCCKHUX

KOHKPCTHBIX MCTAJIJIOB.

JI.2. B3aumonelictBue
METaJUIOB €  pacTBOpaMu
KHUCJIOT U COJIEH.

[IpeameTHbie: 3HATH: XUMHUYECKHE CBOMCTBA METAJLIOB.
YMeTh: XapakTepu3oBaTh CBOWCTBA METAJJIOB, MUCATh
YPaBHEHUS PEAKIIHM.



http://files.school-collection.edu.ru/dlrstore/0ab8f179-4185-%2011db-b0de-0800200c9a66/x9009.swf
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http://files.school-collection.edu.ru/dlrstore/0ab8f17a-4185-%2011db-b0de-0800200c9a66/x9_010.swf
http://files.school-collection.edu.ru/dlrstore/0ab8f17a-4185-%2011db-b0de-0800200c9a66/x9_010.swf

Mertauibl B Tpu-

HaXO}K,I[eHI/IC MCTAJIJIOB B IIpH-

J1. O6pa31is CIi1aBoB.

JInunoctubie: DopMHUpOBaHUE YCTOMUYMBON MOTHUBAIIUU

poxe. CnocoOsl | poge. CiocoObl TOJyUYCHHS] Me- . K M3YYCHUIO U 3aKPEIUICHUIO TOJYYECHHBIX 3HAHUH.
(10) . http://school-collection.edu.r ) ) N
nonyquH;{ MEC- | TAJIJIOB: MMUpo-, TUAPO- U IJICK- HpCI[MCTHI)Ie. 3HaTB. XUMHUYECKHUE CBOMCTBA MCTAJJIOB,
u/catalog/rubr/d05469af-69b )
tajoB. CruiaBbl. | Tpometaiuryprus. CruiaBbl, HX q CHocoObl WX TOJYYEHHUS. YMETh: XapaKTepHU30BaTh
Knaccu(ukaiys, CBOWCTBA W |~ CBOMCTBA METAIUIOB, IUCATh YPABHEHUS PEaKIIMiA.
3HAYCHUC.

6-7 lenouynsie  me- | Ctpoenue aromoB ImenoyHbx | JI. OOpasmsl menounsix Me- | JIngHocTHbie: DOpMUpOBaHKE YCTOMYMBON MOTHUBAIIUU
11 12 TaJlJIbl U HUX CO- | MCTAJIJIOB. LHCJ'IO‘IHLIG MCTAJIJIbI | TAJJIOB. BSaI/IMO,I[eI‘;ICTBI/w K I/I3y‘IeHI/IIO H 3aKpCINICHUIO HOJ'Iy‘lCHHBIX 3HaHI/II71.
( } ) CAUHCHUA. — IIPOCTBIC BCIICCTBA, UX Cl)I/I?»I/I- HaTpu:A, JIUTHA C BOHOﬁ; Ha- HpeI[MCTHBIeZ 3HaTL ITOJIOKECHHUEC LHICJTIOYHBIX MCTAJIJIOB B

YCCKHUEC U XUMHNUYCCKHC CBOﬁCTBa. TPHA C KUCIIOPOAOM. HepHOHHHCCKOﬁ CHUCTEMC, XHUMHNUYCCKHEC U (1)H31/I‘16CKI/16
Bakneiinme coeauHeHUsa Iie- CBOWCTBA METAaJIOB. BaKHENIIINE COCIMHCHUS
. Osnakomiienue ¢ oOpa3-
JJOYHBIX MCTAJIZIOB — OKCHABI, MICJIOYHBIX METAJIJIOB — OKCHBI, FI/IIIpOKCI/Il[BI " COoJIn
o oaMu HIpHUPOAHBIX COCIAUHEC-
THAPOKCUIBI U COJIM, UX CBOHU- (xmopuasl, KapOOHATHI, Cyab(aTbl, HUTPATHI), UX
HUU HATpHUA. o .
CcTBa Hu HpI/IMeHeHI/Ie B CBOHUCTBA %1 HpI/IMeHCHI/IC. yMeTI) . COCTaBJIATH
HpOMLIIJ_IJ'IeHHOCTI/I Hn CCIBCKOM JI 3 B3aHMOHeﬁCTBHC ypaBHeHI/ISI XUMHNYCCKHUX peaKuHﬁ.
XO3AUCTBC. pactBopa TUIPOKCHIA
HaTpHsd ¢ paCTBOPaMU KHUCJIOT
U coJien
http://school-collection.edu.r
u/catalog/res/0aba29f2-4185-
11db-b0de-0800200c9a66/
http://pedsovet.org/compone
nt/option,com mtree/task, vie
wlink/

8-9 [Ilenouno3se- Crpoenne aromoB 1menouHose- | JI. OOpas3usl  mieno4yHose- | JlmunoctHeie: @OpMHpPOBAHUE YCTONUNBOI MOTHBALIUU

(13 14) MCJIIBHBIC MC- | MCJIbBHBIX MCTAJ1JIOB. H_[enquo- MCJIIBHBIX MCTAJIJIOB. B3a1/1- KI/ISY‘ICHI/IIO n BaerHHeHI/IIO HOJ'IyLICHHBIX 3HaHI/II>'I.

TaJlZlIbl M1 HX CO-

3CMCJIbHBIC MCTAJJIbI — MPOCTHIC

BCIICCTBA, HX (I)I/I3I/I‘-ICCKI/IC n

MOJEHCTBHE KalbLUsSI C BO-

HpeI[MCTHBICI YMCTh HA3bIBATh COCAUHCHUA
MICI0OYHO3CMCIIbHBIX MCTAJIJIOB (OI(CI/II[BI, THAPOKCUBI,



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/res/0aba29f2-4185-11db-b0de-0800200c9a66/
http://school-collection.edu.ru/catalog/res/0aba29f2-4185-11db-b0de-0800200c9a66/
http://school-collection.edu.ru/catalog/res/0aba29f2-4185-11db-b0de-0800200c9a66/
http://pedsovet.org/component/option,com_mtree/task,viewlink/
http://pedsovet.org/component/option,com_mtree/task,viewlink/
http://pedsovet.org/component/option,com_mtree/task,viewlink/

€IUHECHUS. XUMHUYECKHE CBOMCTBA. JIOii; MarHusi C KUCIOPOJOM. | COJIN); OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
_ | LIEIOYHO3eMENBHBIX METAJIOB B IIPEJEIax rIIaBHOM
J. CpaBHeHHE  yCIIOBUH .
_ _ | MOArpYIIIbI, CXOICTBA U Pa3JIn4Ks B CTPOCHUH aTOMOB
B3aUMOJICUCTBUSL C BOJOH )
LIEJI0YHO3EMEIIBHBIX METAIIIIOB; XapaKTEPU30BaTh
MAarHys ¥ KaJbLus
LIEJI0YHO3EMEIIBHBIE METAJLIBI 110 UX IIOJIOKEHUIO B
http:/files.school-collection MEPUONYECKON CUCTEME XUMUYECKUX d1eMeHTOB 1. 1.
edu.ru/dirstore/0aba5107-41 | Menneneesa;
85- CBSI3b MEX/y COCTaBOM, CTPOEHHUEM U CBOWMCTBAMM I1I€-
lldb-b0d9-0800200C9366/X9 JJOYHO3CMCIIBHBIX MCTAJJIOB, COCTABJIATh:
141 swf YPaBHEHUS XUMUYECKUX PEAKLUI, XapaKTEePU3yIOLINe
CBOMCTBA LIEIOYHO3EMEbHBIX METAIIJIOB, X OKCUJOB U
TUIPOKCUJIOB.
10 CoenuHenus [TosryueHue u npuMEHEHHUE OK- JI. Osnakomiienue ¢ 00pa3- | KOMMyHHMKaTHBHEIE: IIaHUPOBATL y4eOHOE
KaJTbIIUAL. cHa Kanblus (HErameéHon us- LaMH TPUPOAHBIX coequHe- | COTPYAHHHUCCTBO C yHUTCAMU M CBCPCTHUKAMU,
(15) m . BJIa/IETh MOHOJIOTHYECKON U najgorudeckon opmMaMu
BecTH). Ilomysenne 1 npumene HHH KajlbIHA. peyu B COOTBETCTBUM C HOPMAMH POJHOIO SI3bIKA;
HHUC THAPOKCH A KaJIbIUA (ra- C . BbIpaKaTb CBOU MBICJIN C JIOCTATOYHOU MOJIHOTOU U
LICHOM m3BecTH). PasHOBHIHO- /. CpaBHEHHE OTHOMIEHUH K | 1ouyocThi0; B3AHMOJIEHCTRHIE - CTPOUTH COOOILEHHS B
BOJIC OKCHIOB KaJblusd U 7 M
CTH THAPOKCHIA KaTbLust (13- )i i I COOTBETCTBUU C yueOHOM 3a/1aueil; UCIIONb30BaTh
MATHHSL. peueBble CpeacTBa Al JUCKYCCUU U apTyMEHTalUH
BECTKOBAs BOJA, U3BECTKOBOE cBoeit mosnuum; [peaMeTHsle:
MOJIOKO, IyIIoHKa). CoetuHeHust | 1 4. BsaumoseiicTre | YMETh UCIIONB30BATh IPUOOPETEHHBIE 3HAHUS B MPAK-
KaJIbIIU: KaK CTPOUTEJILHBIC 1 pacTBopa THAPOKCUIA TUYECKOU JEATECIIBHOCTH U TOBCEIHEBHOM JKU3HHU IS
TMOJENOYHBIC MATCPHANBI (MM, | panprms ¢ pacTBopamu | 0€301aCHOro 0OpaIeHNUs ¢ COCANHCHUSIMH KallbIIHs
MpaMop, U3BECTHSK). KHCIIOT M COEH (ramieHas W HerauieHasi U3BECTh).
11-12 | Anromunnit u ero | CTpoeHne aToMa aTFOMHHHSL. JL.5. Tlomydenne ruapokcuaa | JINUHOCTHBIE: OpraHU30BaTh CBOIO YYEOHYIO JIESTENb-
(16-17) COCIUHEHHS. dusnueckue 1 XUMUIECKUE QIIOMUHUS M €ro B3aWMO- | HOCTb; OTBEYATh HA BOIPOCHI YYUTENSA; y4acTBOBATH B

CBOICTBA aJIFOMUHHUS - IPOCTOTO
BerecTBa. OOIaCTH MPUMEHEHHUS
amomunus. [Ipupoassle co-

eqnuenus arromuuaus. Coenune-

JIECTBUE C pacTBOpamMH KH-
CJIOT U IIe0oYeil.

. Osnakomiienue ¢ oOpas-

rpynmnoBoii  pabore  (Mmanas KJIacc);
UCIOJIb30BaTh MpUEMBbI pabOThI ¢ HHPOpManuel (MoucK
U OoTOOp HCTOYHMKOB HEoO0XoauMol uHGopMauuuy,

rpymima,

cucTeMaTu3anus uHbopMaIun); OCYILIECTBIIATh



http://files.school-collection.edu.ru/dlrstore/0aba5107-4185-%2011db-b0de-0800200c9a66/x9_141.swf
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HUS QATIOMHUHHUS - OKCUJ U THJIPO-
KCU/JI, UX aM(POTEpHBIN XapaKTep.

[IaMH TPUPOJTHBIX COCIUHE-
HUH aJTFOMUHUSL.

. CpaBHeHUE OTHOILIECHUS K
BOJIE TUAPOKCUIIOB HATPHUS U
ATIOMUHHUSL.

pedraexcuio crioco0OB U YCIOBHI JEHCTBHSI, KOHTPOJIb U
OLIEHKY Tpolecca W pe3yJabTaTOB JIECSTEIbHOCTH.
[IpenmeTHbIe .YMETh Ha3bIBATh COCIMHEHHS ATIOMUHHS
10 UX XUMUYECKUM (OopMyJTIaMm;

XapakTepu30BaTh AJIOMUHHUM 10 €ro IMOJOKEHUIO B
MEPUOJNYECKON CUCTEME XUMHUUYECKUX 3ieMeHTOB 1. M.
Menpeneena;

($U3UYECKHEe U XMMHUYECKUE CBOMCTBA ATFOMUHHS;
COCTaBJISATh  YpPaBHEHHS peakium,

XapPaKTCPU3IYIOIIUC CBOMCTBA aJTIOMHUHMA.

XUMHNYCCKHUX

13-14

(18-19)

Kemeszo u ero co-
eIUHEHYSL.

Ctpoenue atoma xeinesa. Cre-
IIEHU OKHUCJIEHH Kene3a. Dusu-
YEeCKHE U XMMHYCSCKUE CBOMCTBA
JKese3a — MPOCTOTO BEIIECTRA.
OO6nacTi MpUMEHEHHUS JKele3a.

Oxcupl ¥ THIPOKCH/IBI JKee3a.
I'eneTnyeckue psaasl Fe?" u Fe".
Baxueiimme conu xenesa.

. O3znakomiieHue ¢ obpas-
IaMU TPUPOJHBIX COEJAUHE-
HUHU Kees3a.

JL.6.
ruapokcuaoB sxeneza (1) u

ITony4yenune

(IIT) 1 u3yyeHne ux CBOMCTB.

JI.7. KauecTBEeHHbIE peaKlnU
na uonsl Fe? u Fe’".

http://files.school-collection.

edu.ru/dlrstore/0aba9f2e-418

5-

11db-b0de-0800200c9a66/x9
180.swf

http://festival.1september.ru/
articles/500103/

JlnyHOCTHBIC: TPUHUMATh YYEOHYIO 3a/1a4y; aJIeKBaTHO
BOCIIPUHUMATh HH()OPMAIMIO YUUTENS;  COCTABJISTH
IJIaH OTBeTa; paboTaTh ¢ TEKCTOM IMaparpada u ero
KOMIIOHEHTaMU; (OpMYyIUPOBaTh Y4eOHYIO 3ajadyy Ha
OCHOBE COOTHECEHHSI TOr0, 4YTO VYKE H3BECTHO
y4auuMmcesl, 1 TOro, 4To €I1e HE U3BECTHO.

[IpenmerHble. YMETh Ha3bIBATh COCMHEHUS JKEJe3a 10
dbopmynam;
O0COOCHHOCTH CTPOCHHUS aTOMa ele3a MO ero MoJIokKe-
HUIO B NEPUOJUYECKON CUCTEME XUMHUUYECKHUX DJIEMEH-
toB JI.11. MeHaeneeBa;

buznyecKrue U XMMHYECKHUEe CBOMCTBA jKele3a, OKCHJIOB
xenesa (1) u (111);

00J1acTH TPUMEHEHUS JKeJle3a; COCTaBIIATh

nux XUMHNYECKUM XapaKTCPU30BaTh

YpaBHEHMS] XMMHYCCKHX PEaKIHil, XapaKTepU3YIOIIne
CBOMCTBa jKeJie3a — MPOCTOrO BEIECTBa, OKCHUIIOB JKe-
nesa (1) u (111).



http://files.school-collection.edu.ru/dlrstore/0aba9f2e-4185-%2011db-b0de-0800200c9a66/x9_180.swf
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15 [IpakTuueckas XUMHUYECKUE CBOMCTBA JInunoctubie: DopMHUpOBaHUE YCTOMUYMBON MOTHUBAIIUU
pabora Nel. | merannos, amdoTtepHbie K U3YYCHMI0O M 3aKpEIUICHUIO HOBBIX 3HAHUM.
(20) [Tonyuenue U | coeauHEeHUs, aM()OTEepHOCTD, [Ipenmernsie: 3HaTh: OCHOBHBIE TmpaBwia Tb npu
CBOMCTBA xumuueckas peakuus, OBP, paboTe B XUMHUYECKOM KaOMHETE, MPU3HAKH U YCIOBUS
COEIMHEHUN OKHCJIUTEIb, BOCCTAHOBUTEb, MPOTEKAHUA XMMHUYECKHX  pEaKIUil, XUMHYECKUE
METAJIJIOB. TEHETUYECKUN psJl METAJIOB, CBOWMCTBA METAUIOB M UX COCAUHECHUH. YMETh
VOHHbIE, MOJIEKYJISIPHbIE XapaKTepu30BaTh XUMUYECKHE CBOMCTBA METAJUIOB U UX
ypaBHeHus pe- akuuid, OBP. COCJIMHEHUI; COCTABIISTh
YPaBHEHUs XUMUYECKHX PEAKLUUU, XapaKTEPHU3YOLIUe
CBOIICTBa METAJJIOB M UX COCUHEHHIT; 0Opariarbes
C XUMHUYECKOU Mocyaoil U jJabopaTopHbIM 000pyn0Ba-
HUEM;
UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B IPAKTUYECKON
JIeSITEJIBHOCTH U MTOBCEIHEBHOM JKU3HU IS
0e30macHOTo 0OpaIeHus ¢ BEIECTBAMH.
16 O6o06menne u | Pemrenue 3amaq u ynpaxuenuid. | http://festival.1september.ru/ | Hayuarcs 0600miaTe 3HaHUS ¥ IPEICTABIATh UX CXEM,
cHCTEeMaTH3aIns articles/571536/ TaOMHIL, PE3CHTALHIA
(21) PerynstuBHbie: BHOCAT HE00X0MMbIe KOPPEKTHUBEI B

3HaHUNI MO TEMe
«MeTtamibl.

http://www.openclass.ru/dio-

resource/55279

http://school-collection.edu.r

u/catalog/res/23e73b3f-aae9-

11db-abbd-0800200c9a66/vi

ew/

JIECTBHE TTOCJIE €T0 3aBEPIIEHUS HA OCHOBE €0 y4deTa
CAENaHHBIX OLTNOOK

[ToznaBatenbHbIe: CTPOAT PeUEBOE BHICKA3bIBAHUE B
YCTHOHW M MUCbMEHHOU opme

KommyHukaTuBHbIE: KOPPEKTUPYIOT IEHCTBHS
napTHepa

BripaxkaroT agekBaTHOE MOHUMAaHKUE MPUYHH yCrexa 1
Heycrexa y4eOHOU e TeTbHOCTH

JInynoctusle: PoOpMHUpPOBaHUE YCTOMYUBON MOTUBALUU
K W3YYCHHUI0O U 3aKpEIUICHUIO IIOJyYCHHBIX 3HAHUMU.
IIpenmeTrHble: 3HaTh: CTPOEHHE aTOMa, OCHOBHBIE
3aKOHBl XuMHM: [lepmonnueckuil 3aKOH, CTPOCHHE U
CBOMCTBA YMers:

METAJUIOB. XapaKTepu30BaTh:



http://festival.1september.ru/articles/571536/
http://festival.1september.ru/articles/571536/
http://www.openclass.ru/dig-resource/55279
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AJIEMEHTBI 10 HX TOoJoXKeHuio B llepuomndeckoit
cucreme /.M. MeHnueneeBa, OOBSCHITH 3aBUCHMOCTh
CBOWCTB XMMHYECKOT'O 3JIEMEHTa M OOpa30BaHHBIX MM
BeIIeCTB 10 moJyiokeHuio snementa B [ICXD 1.
MeneneeBa, nucaTh ypaBHEHUSI XUMUYECKUX PEAKIIUH,

peuiark 3a/1a4u.

17 Kontponbnas pa- | CTpoeHue 1 CBOMCTBa METAILIOB, Hayuarcs: npuMeHsTh oJly4eHHbIe 3HaHUS U
6ota Ne 1 o Teme | MPOBEPUTH 3HAHUS YYAIIUXCS O c(hopMHUPOBaHHbIC YMCHHUSI JUISL PEILCHHS YICOHBIX
(22) | Merams» CBOI{CTBAaX METAIIOB, CIIOCO0AaX 3anaq 5
L T mm—— PerJISITI{BHI)IeI OCYIIECTBIISIIOT MOLIATOBBIN U
. UTOTOBBIM KOHTPOJIb IO pE3yIbTaTy
B HAlMCAHHH YPABHCHUH [To3HaBaTenbHBIC: CTPOSIT pEUEBOE BHICKA3bIBAHUE B
XMMHYECKHX PeaKIHii, YCTHOM ¥ MUCbMEHHOM (hopme
XapaKTCPHBIX UL METAJIJIOB U X KoMMyHHMKaTHBHBIE: YUUTHIBAKOT PA3HbIC MHCHHS U
COCIMHEHUH, PEIICHUH 3a]1a4 CTPEMSTCS K KOOPAUMHALMYU PA3IMYHbIX O3UIUI B
COTPYAHUYECTBE
JInunoctHble: POpMHUpPOBAaHNE YCTOMYMBON MOTHBALUU
K HM3Y4YEHUI0O U 3aKpEIUICHUIO TMOJYYECHHBIX 3HAHUM.
[IpeameTHbie: 3HAaTh: OCHOBHBIE IOHATHUS TEMBI. Y METh:
MCIIOJIb30BaTh TOJIyYEHHBIE 3HAHUS MPU HAMHCAHUHU
KOHTPOJIBHON pabOTHI.
Tema 3. Hemerainl (26 yacoB)
1 O6mas xapakre- | [lojoxkeHre HEMETAIOB B Tie- M. Konneknus o6pa3ios He- Hayuatcs npunuMaTh y4eOHyI0 3a71a4y; aIeKBaTHO
23) pHUCTHKa HEMeE- PUOIMYECKON CUCTEME XUMUYe- | METAJUIOB B Pa3IUYHBIX ar- BOCITPUHUMATh HH()OPMAITUIO YIUTEIIS; COCTABIIATH

TaJlJIOB.

ckux anemenTtoB .M. Menne-
neeBa. OCOOEHHOCTH CTPOEHUS
aTOMOB HEMETAJUIOB. DJIEKTPO-
OTPULIATEIILHOCTb, PSI/1 AIEKTPO-
oTpunarenbHoctu. Kpucramm-
4EeCKOE CTPOEHUE HEMETAJUIOB —

PEraTHbIX COCTOAHUAX.

http://files.school-collection.ed

u.ru/dlrstore/23e73b3e-aae9-
11db-abbd-0800200c9a66/ch0

IJ1aH pa60TI)I C y'-Ie6HI/IKOM; BBIITOJIHATH 3a/IaHUS B
COOTBETCTBUH C ITIOCTABJICHHOM LIEIBIO; CO3ABaTh
aJITOPUTM JICHCTBHI IO OpraHU3aIy CBOETO paboyero
MecTa C YCTaHOBKOM Ha ()YHKIIMOHAIBHOCTb;
IIJIAHUPOBATh CBOKO ACATEIILHOCTD 10 PYKOBOACTBOM
yuurens. [Ipeamerneie: [loHnmMaTs XUMUYECKYIO
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IMPOCTBIX BEHICCTB. AJ'IJ'IOTpOl'II/IH.

dusnyeckue cBOMCTBA HEMETANI-
noB. CocTaB BO3TyXa.

9 15 01.swf

CHUMBOJIMKY, 3HAKH XUMUYECKHUX
3JIEMEHTOB-HEMETAJIJI0B. Y METh Ha3bIBaTh
XHUMHYECKHE 3JI€MEHThI-HEMETAJIIBI 10 UX CUMBOJIAM;
00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB
HEMETAJVIOB B IIPEAEIAX MAJIbIX IEPUOIOB U TIIABHBIX
MOATPYIIIL;, XapaKTEPU30BaTh HEMETAIIIBI MAJIBIX
MIEPUOJI0B Ha OCHOBE UX MOJIOKEHUS B IEPUOIUYECKON
cucreMe xuMmuueckux 3jemenToB .M. Menaeneena;
0COOEHHOCTH CTPOSHHUS aTOMOB HEMETAIJIOB; CBSI3b
MEX1y COCTaBOM, CTPOCHHUEM (KPHUCTANINYECKUE
PEMIETKN) U CBOMCTBAMU HEMETAJIJIOB — IIPOCTHIX Be-
IIECTB; OMPEACIIATh TUIl XUMUUYECKOHN CBSI3U B
COCIMHEHHUSIX HEMETAJIIOB.

(24)

Bogaopon, ero
¢buznueckue u
XAMUYECKHE
CBOICTBA.

JIBOMCTBEHHOE MOJI0KEHHE BO-
JI0pOJia B MEPUOAUYECKOM CHC-
TeME XUMUYECKHUX DJIEMECHTOB
.. MenneneeBa. Pusnyeckue
U XUMHUYECKHE CBOMCTBA BOJIO-
poJa, ero nojxy4yeHue, npuMeHe-
Hue. PacriozHaBaHue Bojopo/a.

[IpenmerHsbie. 3HaTh XMMUYECKUE TTOHATHS
XUMHYECKHUM 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTENb-
Hasl aTOMHAas U MOJIEKYJIIpHAsi MacChl, OKHUCIUTENb U
BOCCTaHOBHUTEJIb, OKMCIICHIE 1 BOCCTAHOBJICHUE.
YMeTh 00BACHATH JBOMCTBEHHOE MOJIOKEHUE
BOJIOPO/Ia B IEPUOAUYECKON CUCTEME XUMUYECKHUX
aneMeHToB J[.1. Menaeneesa; xapakrepu3oBaTh
¢buznyecKkre CBOCTBa BOAOPOIA; XUMUYECKUE
CBOICTBa BOJIOPO/Ia B CBETE MPECTaBICHUN 00
OKHCJIMTEIBHO ~BOCCTAHOBUTEIBHBIX PEAKIINSIX;
COCTaBIISITh YPABHEHHSI XUMUYECKUX PEAKIIHM,
XapaKTePU3YIOIIHE CBOMCTBA BOJIOPO/IA; PACIO3HABATh
ONBITHBIM ITYTEM: BOJIOPOJ CPEIH APYTUX I'a30B;
UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B TIPAK-
TUYECKOM JIEATSIHHOCTH 1 MTOBCEIHEBHOM KU3HHM JIJISI
0e30macHOro 00paIIeHus ¢ BOAOPOIOM.



http://files.school-collection.edu.ru/dlrstore/23e73b3e-aae9-%2011db-abbd-0800200c9a66/ch09_15_01.swf

(25)

OO6mras xapakre-
PHUCTHKA Tajiore-
HOB.

CrpoeHue aToOMOB rajJoreHoB U
UX cTeneHu okucienus. Ctpoe-
HUE MOJIEKYJI rajioreHoB. dusu-
YECKUE U XUMUYECKUE CBOMCTBA
rajoreHoB. [Ipumenenue rasno-
IT€HOB U UX COCIMHEHUH B Ha-
POAHOM XO35MCTBE.

J1. O6pa3ipl raJIoreHOB —
MPOCTHIX BEICCTB.

http://files.school-collection.ed

u.ru/dIrstore/bed06891-8cff-
11db-b606-0800200c9a66/ch0
9 18 06.swf

http://rusedu.ru/detail 4784.ht
ml
http://school-collection.edu.ru/

IJIAHUPOBATh YIEOHOE COTPYIHUYECTBO C YUUTEIIEM U
CBEpCTHUKAMU; BJIAJIETh MOHOJIOTUYECKON 1
JIMajJoruyecKkor (hopMamMu peur B COOTBETCTBUU C
HOpPMaMH POJHOTO SI3bIKA; BhIpAKaTh CBOM MBICIIH C
JOCTATOYHOM ITOJTHOTOM M TOYHOCTBIO;
B3aMMOJICHCTBHE - CTPOUTH COOOIICHHE B
COOTBETCTBUU C yueOHOM 3anaueii; [Ipenmernebie:
3HaTh XMMUYECKYI0 CUMBOJIMKY 3HAKH XUMHUYECKUX
AJIEMEHTOB-TAJIOT€HOB, ()OPMYJIBI IPOCTHIX BEIECTB —
raJIOTCHOB. YMETh OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB rajlor€HOB B IIpejesiax riaBHOU
MOJATPYIIIBL; XapaKTepPHU30BaTh OCOOEHHOCTH CTPOCHHUS
aTOMOB TaJIOTCHOB; (PH3UYECKHE U XUMHUCCKUC
CBOMCTBA IaJIOTCHOB: B3aUMOICHCTBUE C METaJLJIAMH,
BOJIOPOJIOM, PACTBOPAMH COJICH T'aJIOT€HOB;
OTIPENIETISATh CTENEeHb OKUCIICHUS TaJIOTEHOB B
COCIMHEHMSX ; THII XUMHYCCKOM CBSI3H B COCAUHCHUIX
raJIOT€HOB; COCTABIIATh YPABHEHUSI XUMHUUECKHUX
peakiMii, XapaKTepu3yIolllie CBOMCTBA rajlOreHOB;
UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B TIPAK-
TUYECKOH JEeITCILHOCTH U IOBCEIHEBHOM KU3HHU JIIS
0e30macHOT0 OOpaIIeHHS C XJIOPOM.

(26)

CoenuHenns ra-
JIOTEHOB.

["anoreHoBOI0pPO/IBI ¥ KX CBOM-
ctBa. ['anoreHN LI M UX CBOII-
ctBa. [IpumeHnenne coeMHEeHNI
rajoreHoB B MMPOMBIIUIEHHOCTH.
KauectBennas peakuust Ha
XJIOPUJI-UOH.

/1. Ilonydenne Xx10poBOIO-
poJia ¥ ero pacTBOPEHHUE B
Boze. OOpa3ibl IPUPOIHBIX
COEMHEHUH XJIOpa.

JI. 8. KauecTBeHHas peakuus
Ha XJIOPUA-HUOH.

IIpeameTHble 3HATH XUMUYECKYIO CUMBOJIUKY,
(opMyIIBI raloreéHOBOAOPOAOB, FAJIOT€HOBOAOPOAHBIX
KHUCJIOT. YMETh Ha3bIBAaTh COEAMHEHUS TAIOT€HOB 10
UX XUMUYECKHUX (hOpMyIliaM; XapaKTepU30BaTh
XUMHUYECKHE CBOMCTBA COJITHON KUCIIOTBI; COCTABJIATH:
XUMUYecKHue (OpMyJIbl TaloreHOBOAOPOAOB U rajiore-
HUJIOB; YPABHEHUS XUMUYECKUX PEaKIIUil,
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JI. 9. Bzaumoneiictsue
COJITHOM KHMCJIOTEI ¢ MarHUeEM,
OKCHJIOM MarHus u
KapOOHATOM MarHus

http://school-collection.edu.ru/
catalog/res/bed06895-8cff-11d
b-b606-0800200c9a66/view/

XapaKTepU3YIOIIHUe CBOMCTBA COISIHON KUCTIOTHI U
XJIOPUIOB; PACIIO3HABATH OIBITHBIM MMYTEM COJISHYIO
KHCIIOTY CpEIM PaCTBOPOB BEILIECTB APYTUX KIACCOB;
XJIOPU/I-UOH CPEAH JPYTUX HOHOB; HCIIOJIb30BATh
IPUOOPETEHHBIE 3HAHUS B IPAKTUYECKON
JeSITETbHOCTH Y TIOBCETHEBHOW KHU3HH IS
KPUTHYECKON OLIEHKH HH(OPMAIH O IPUMEHEHUH B
ObITy Hoza (CIMPTOBON PACTBOP) M MOBAPEHHOM COJIH.

(27)

Kucnopon, ero
(buznveckue u
XAMUYECKHE
CBOIICTBA.

Kucnopon B npupoze. ®usuye-
CKUE U XMMHUYECKHE CBOMCTBA
Kuciopoaa. 'openue u meyieH-
Hoe okucnenue. [lonyuenne n
IIpUMEHEHne Kuciopoaa. Pacro-
3HAaBaHUE KUCIOPOJA.

. T'opeHue ceprl u xemnes3a B
kucinopoje. Ilonyuenue ku-
CJI0pO/1a Pa30KEeHHUEM Iep-
MaHTraHaTa Kalius U MepoKCuIa
BOJIOpO/a, COOMpPAHHE U
pacro3HaBaHUE KACIOPOAA.

http://festival.1september.ru/ar
ticles/532696/

[IpenmeTHbie: 3HATH XUMUYECKHE TOHSATHS,
XUMHUYECKUN JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEb-
Hasi aTOMHAas ¥ MOJIEKYJIIpHAsi MacChl, OKUCITUTENb U
BOCCTAaHOBHUTEIIb, OKUCIICHUE H BOCCTAaHOBIICHHE.
YMeTb 00BSICHITH CTPOCHUE aTOMa KUCIOPO/a IO €T0
MIOJIOKEHHIO B IEPUOINIECKON CHCTEME XUMUIECKUX
anemeHToB J[.M1. Menneneesa; xapakTepu3oBaTh
¢du3nyeckre CBONCTBA KMCIOPOa; XUMHUECKUE
CBOMCTBA KUCIIOPOJIa: B3aUMOJIEHCTBUE C TPOCTHIMU
BellecTBaMH (MEeTaJulaMU M HEMeTaJlllaMH),
CJIO)KHBIMHU BEIIECTBAMHU; ONPEAETSATh TUII
XUMHYECKON CBSI3U B MOJIEKYJIE KUCIOPO/Ia U B OK-
CHJIaX; CTETICHb OKHCIICHHUS aTOMa KHCIIOPO/a B
COCIMHCHUAX, COCTABIIATh YPABHCHUSA XUMHUYCCKUX
peaKInii, XapaKTepHU3yIOIIIe CBOMCTBA KUCIOPOIA;
pacIiO3HaBaTh ONBITHBIM IIYTEM KUCIOPOL CPEAU
JPYTUX ra30B; UCHOJIb30BATh MPUOOPETEHHbBIE 3HAHUS
B IIPAKTUYECKOH J1eATETbHOCTH U IOBCEAHEBHOM
JKU3HU 1 0€30MacHOTO O0paIeHus C KUCIOPOAOM
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(YyCnoBUSt TOPEHUS U CITOCOOBI €T0 PEKPAIICHHS ).

6 Cepa, e€ ¢pusnue- | CtpoeHue atoma cepsl u crenienn | JI. B3aumopeiictBue cepsi ¢ [IpeameTHBIE. YMETH OOBICHATH CTPOCHHUE aTOMa
28 CKHE ¥ XUMUYe- OKHCJICHUS Ccepbl. AJIIOTPONHUS MeTaJlJIaMU U KHCIIOPOAOM. CepblI MO €€ MOJT0KEHUIO B IEPUOANYECKOI crucTeMe
(28) CKHE CBOWCTBA. cepbl. XUMHUUYECKHE CBOMCTBA OO6pa3siibl TPUPOIHBIX CO- xuMuueckux snemeHnToB J[.M. Menaeneena;
cepbl. Cepa B mpupoe. €IMHEHUI CepBI. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB (KU-
Buonorudeckoe 3HaYeHHE CEPHI, ) . CJIOpOJIa U Cephl) B MpeeiaX rIIaBHOW MOITPYIIITHL;
. http://files.school-collection.ed N .
e€ mpuMeHeHue XapaKTepu30BaTh GU3NICCKUE CBOKWCTBA CEPHI;
u.ru/dlrstore/bed068ab-8cff- . .
(memepkypu3zarusi). XUMHUYECKHE CBOMCTBA CEphI (B3aUMOJICICTBUE C Me-
11db-b606-0800200c9a66/ch0
TaJJIaMH, KAUCIIOPOJIOM, BOJIOPOZIOM) B CBETE
9 22 06.swf .
s Ipe/ICTaBIeHHM 00
http://festival.1september.ru/ar | OKMCIHTEIBHO-BOCCTAHOBUTEIBHBIX PCAKIINAX;
ticles/529926/ OTIPEIeNIATh TUIl XUMUYECKOU CBSA3H B COSAMHEHUAX
http://school-collection.edu.ru/ | cepsl; cTeneHh OKUCIIEHUS aTOMa CEPBI B
catalog/res/bed068a7-8cff-11d | coennHeHUAX; COCTABIATH YPABHEHHS XUMHUCCKUX
b-b606-0800200c9a66/view/ | peakimii, XapaKTepPHU3YIOIUE CBOWCTBA CEPHI;
) ) MCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS B TIPAK-
http://files.school-collection.ed . .
TUYECKOU JIEATSIIBHOCTH U TTOBCETHEBHOM JKU3HH TSI
u.ru/dlrstore/bed068ad-8cff-
9KOJIOTHYECKU TPAMOTHOTO TIOBEICHUS (JIJIs yIaJICHUS
11db-b606-0800200¢c9a66/ch0 .
U 00€3BpEXHUBAHUS PASTUTON PTYTH).
9_22 07.swf
7 Oxkcuabl cepsl. Oxkcunsr cepsl (1V) u (VI), ux J1. TlonyueHnue okcua cepsl [IpeameTHbie: 3HaTh XUMUYECKYIO CUMBOJIUKY,
(29) nojydenue, ceoiictea u npume- | (1V), (VI), o3Hakomienue ¢ dopmyibl okcuaa cepsl (1V) u okcuna cepsr (V).

HeHne. CepHucTas KUCIIOTa U €€
COJIN.

CBOMCTBaMHU.

http://files.school-collection.ed

u.ru/dlrstore/bed08f91-8cff-11
db-b606-0800200c9a66/ch09

LHonyuam 603M001CHOCMb HAYYUMbCS. HA3bIBATh
OKCHJIbI CepBhI 10 UX XUMUUYECKUM (HhOpMyIiaM;
XapaKTepu30BaTh GU3NYECKUE CBOWCTBA OKCHJIOB
Cepbl; XMMUYECKHE CBOMCTBA OKCUIOB Cepbl (Kak
TUIMYHBIX KHCJIOTHBIX OKCHJIOB); ONPEAETATh
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23 01.swf

http://festival.1september.ru/ar

ticles/504343/

MPUHAJIC)KHOCTh OKCUJIOB CEPBI K KUCIIOTHBIM OKCHU-
JlaM; CTEIIEHb OKUCJICHUS aTOMa CEPbI U THUIT
XMMHUYECKOH CBSI3U B OKCHUJIAX; COCTABIIATh YPAaBHEHUS
XUMUYECKUX PEAKLUN B3aUMOJECUCTBUSA OKCUIOB C
BOJOM, C OCHOBHBIMH OKCHIAMH, IIEI0YaMHU;
MCII0JIH30BaTh MPUOOPETEHHBIE 3HAHUS B MPAK-
THYECKOU JeSITECIIbHOCTH U ITIOBCESIHECBHOM KU3HU JJIS
9KOJIOTMYECKH TPAMOTHOI'O TIOBEJICHUS B
OKpYXarolien cpeie (KUCIOTHBIE JOKIHN).

(30)

CepHas kucioTa u
e€ coJu.

CBolicTBa CEpHOI KUCIIOTHI B
CBETE TEOPHUHU IEKTPOIUTHUYE-
CKOM MCCOLMALMU U OKUCITHU-
TEJIbHO-BOCCTAaHOBUTEINBHBIX pe-
akiuid. CpaBHEHHE CBOMCTB
KOHIEHTPUPOBAHHOM U pa30aBs-
JIEHHOM CepHOM KHUCIOTHI. [Ipu-
MeHeHHe cepHol KucaoThl. Comau
CepHOI KHUCIIOTHI M UX MPHMEHE-
HUE B IpoMblIlIeHHOCTH. Ka-
YEeCTBEHHAs PEAKIMs Ha CyJIb-
¢at-uoH.

J1. O6pa3iipl BAXKHEUIIUX 15

IIPOMBIINIIICHHOCTHU Cy.]'Ib(i)aTOB.

Paz0aBienue
KOHIICHTPUPOBAHHOMN CEpHOM
kucioThl. CBOiCTBa pa30as-
JICHHOM CEpPHOU KHUCIIOTHI.

JI. 10. KayecTBeHHas peakius
Ha cylb(haT-uoH.

JI. 11. B3aumopeiicTBue
pacTBOpa CEpHOM KHUCIOTHI €
MarsvueM, OKCUJ0M MarHus,
KapOOHATOM MarHust

[IpeameTHbie 3HATH XUMUYECKYIO CHUMBOJIUKY,
bopMyIy cepHOI KHCIOTHI.

YMeTh Ha3bIBaTh CEPHYIO KHCIOTY U CYJIb(AThI MO UX
XUMHUYECKUM (hopMyraMm; XapakTepru3oBaTh
(M3UYECKHEe CBOMCTBA KOHIICHTPUPOBAHHOMN CEpHOM
KHCJIOTHI,

XAMHUYECKHE CBOMCTBA CEPHOM KHUCIIOTHI B CBETE TEO-
PHH JIEKTPOJIUTHUYECKON AUCCOUALINN U OKUCIIN-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI; XO35CTBEHHOE
3HAYEHUE CEPHOM KUCIIOTHI U €€ COJIEN; ONPENEIATD:
MIPUHAJIE)KHOCTh CEPHOM KUCIIOTHI U €€ COJIEH K COOT-
BETCTBYIOILIMM KJIaCCaM HEOPTaHUYECKUX
COE€IUHEHUI;

BAJICHTHOCTH Y CTETIEHb OKUCIICHUS CEPhI B CEPHOM
KHCIIOTE U B CyJb(haTax; COCTaBIATh XUMUIECKUE
dhopmysl Cynb(haToOB; YpaBHEHUS XUMUIECKUX
peaKImii, XapaKTepu3yIolre CBOMCTBA pa30aBIeHHON
CEpPHOM KHUCJIOThI, YPAaBHEHUS XUMHUUYECKUX PEAKIUN,
XapaKkTEepU3YIOLIHE CBOMCTBA KOHLIEHTPUPOBAHHOM
CEpHOU KUCIOTHI (B3aMMOACHCTBHE C MENIBIO);
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http://festival.1september.ru/articles/504343/

pPacro3HaBaTh ONBITHBIM ITYTEM CEPHYIO KUCIIOTY
Cpei PacTBOPOB BEIIECTB JPYTUX KIACCOB;
Cynb(haT-uoH CPeIu APYTUX HOHOB; HCIIOIH30BATh
nprOOpETEHHBIC 3HAHUS B TIPAKTUICCKON
ACATCIIBHOCTU U HOBCGHHCBHOﬁ KU3HU OJIA
0e30macHOT0 0OpaIIeHus ¢ KOHIICHTPUPOBAHHOU cep-
HOM KHUCTIOTOU (pacTBOpPEHHUE).

9 [IpakTnueckas Perynarusabie: OCylecTBISIOT NOMIArOBBINA
pabota Ne3. KOHTPOJIb 110 Pe3yJIbTaTy
(31) Pemenne H03HaFaTeHLHLIeZ CTIBO}IT peueBOC BHICKAa3bIBAHUE B
SKCTIEpHMEHTAITb YCTHOM U TMCbMEHHOHU opme
KomMMmyHHKaTHBHBIC: Y YUTHIBAIOT pa3HbIe MHCHUS U
HBIX 3821 ITo CTPEMSTCS K KOOPAMHAIIMH PA3InYHBIX O3HIIUH B
TEME: COTPYIHHYECTBE
«[Toarpynma OBnazieHue HaBBIKAMH JIJISl TPAKTUYECKON
KHCJIOPOIay. JeSITeTIbHOCTH
[IpenmeTHbIe YMETh XapaKTepU30BaTh:
XHUMHUYECKHE CBOWCTBA COCTUHEHUN CEPBI;
COCTaBJIATH:
ypaBHEHHsI XUMHUYCCKHX PEaKIUil, XapaKTePU3YIOIINE
CBOICTBa COEIMHEHUN Cepbl; 00paIaThCs
C XUMHUYECKOH MOCyA0i U 1abopaTOpHBIM 000py10Ba-
HUEM;
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B MPaK-
THUYECKOH JIEITETLHOCTH U TIOBCEHEBHOM KU3HH JIJIS:
0e30macHOT0 OOpaIIeHHS C BEIIECTBAMH.
10 A3oT, ero ¢usu- | CtpoeHue aTomMa U MOJIEKYJIbI http://school-collection.edu.ru/ | IlpenmeTHbIe. 3HATH XUMUYECKUE MTOHSTHS,
(32) YECKHUE U XUMHU- azora. usnyeckrue U XUMHUYE- catalog/res/bed08f99-8cff-11d | xumuueckuii 37€MEHT, aTOM, MOJIEKYJIa, OTHOCUTEITb-

YyeCKHUe CBOMCTBA.

CKH€E CBOMCTBA a30Ta B CBETE
MIPEICTABICHHUI 00 OKUCITH-
TETHbHO-BOCCTAHOBUTEIIBHBIX pe-
akuusx. [lonyyenue u npumene-

b-b606-0800200c9a66/view/

http://school-collection.edu.ru/

catalog/res/bed08f98-8cff-11d

Hast aTOMHAsl 1 MOJICKYJISIPHAsl MacChl, OKUCIUTENb U
BOCCTAQHOBHTEIIb, OKUCIICHUE U BOCCTAHOBJICHHE.
VMeTb 00BSICHATH: CTPOCHUE aTOMa a30Ta I10 ero
MOJIOKEHHIO B TICPHOANIECKON CHCTEME XUMHYECKUX



http://school-collection.edu.ru/catalog/res/bed08f99-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08f99-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08f99-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08f98-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08f98-8cff-11db-b606-0800200c9a66/view/

HHE a30Ta. A30T B IIpupoac u €ro
OMOJIOTMYECKOE 3HAUYEHHE.

b-b606-0800200c9a66/view/

anemenToB /.M. MenaeneeBa; xapakTepu3oBaTh:
¢buznueckue cBOMCTBA a30Ta; XUMUYECKUE CBOMCTBA
a30Ta KaK IMpOCTOr0 BELIECTBA B CBETE MPEICTaBICHUN
00 OKHCITMTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX;
ONPENIETSATh: TUIl XUMUYECKOM CBSI3U B MOJIEKYJIE€ a30Ta
U B €r0 COCIMHEHUSIX; CTENIEHb OKUCIICHHS aTOMa a30Ta
B COCJIMHEHUSX; COCTABIISITh: YPABHEHHS] XUMHUECKUX
peaxiuii, XxapakTepu3yIolue CBOWCTBA a30Ta.

11 AMMMaK 1 ero CtpoeHue MOJIeKyJIbl aMMHaKa. J. IMony4yenue, cobupanue u [IpenmeTHble 3HATh XUMHUYECKYIO CUMBOJIUKY U
33 CBOMCTBA. ®PusnyecKkue 1 XUMUYECKUE pacro3sHaBaHue aMMHUAaKa. ¢dopMynly aMmMHaka. ¥YMeTh Ha3bIBaTh AMMHUAK I10 €TO0
(33) CBOIICTBa, MOJIy4YeHue, cooupa- PacTBOopeHne ammuaka B Bojie | XuMudecko ¢popmyne. XapakTepus3oBath GU3NIECKUE
HHUC U PACIIO3HABAHHWEC aMMHaKa. 158 BSaHMOHeﬁCTBHe aMMHakKka C U XUMUYECKUE CBOUCTBA aMMHUaKa,; OIIPCACIIATb THUII
XJIOPOBOAOPOIOM. XUMHYECKOM CBSI3U B MOJICKYJIC aMMHAKa,
. . BAJICHTHOCTB U CTCIICHb OKHUCJICHHUA aTOMa a30Ta B aM-
http://files.school-collection.ed ) .
MHAKE, COCTAaBIATH ypaBHeHI/Iﬂ XUMHNYCCKUX peaKHI/II/I,
u.ru/dlIrstore/bed08f9e-8cff-11 .
XapaKTepU3YIOIe CBOUCTBA aMMHaKa
db-b606-0800200c9a66/ch09 . .
(BSaI/IMOILCI/ICTBI/Ie C BOAOHU, KHCJIOTaMHU U
25 04.swf ) N
E— KHCJIOPOJIOM); paclo3HaBaTh ONBITHBIM ITYTEM,
http://files.school-collection.ed | #MMHaK CPEIH IPYTHX Ia30B, UCIOIL30OBATE
u.ru/dlrstore/bed08fof-8cff-11 | MPHOOPETEHHBIE 3HAHKSA B IPAKTUYECKON
db-b606-080020009a66/ch09 ACATCIIbHOCTHU U HOBCG,Z[HGBHOI71 KU3HU OJIA
25 05.swf KPUTUYECKON OLIEHKH MH(OPMAIH O IPUMEHEHUH
amMMHaKa B ObITY (HaIIaThIPHBIN CIIUPT).
12 COJ’II/I aAMMOHMUSL. COCTaB, MOJIy4CHHUC, (bHBI/II-IGCKI/Ie JL. 12 PacmioznaBanue comneit HpeI[MCTHBIeI 3HaTB XUMHNYCCKUC ITOHATHUS . KATUOH
(34) U XUMHUYCCKUC CBOI\/’ICTBa coneﬁ AaMMOHMHA. aMMOHUA. YMCTL Ha3bIBATHh COJIM aMMOHMHUA 110 UX

aMMOHUS: B3aUMOJIEHCTBHUE CO
1IeJI09aMH ¥ Pa3JIokKEHHUE.
IIpumeHeHne coseid aMMOHHS B

http://festival.1september.ru/ar
ticles/517478/

XUMHUYECKHM (POpMyIiaM; XapaKTepHu30BaTh
XAMHUYECKHE CBOMCTBA COJIE aMMOHUSI; ONPEAEIISITh
MPUHAJICKHOCTD COJIE aMMOHUS K ONPEICIEHHOMY



http://school-collection.edu.ru/catalog/res/bed08f98-8cff-11db-b606-0800200c9a66/view/
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http://files.school-collection.edu.ru/dlrstore/bed08f9f-8cff-11db-b606-0800200c9a66/ch09_25_05.swf
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HapOaAHOM XO03SICTBE.

KJIACCy CO€TMHEHUI; TUIl XUMHUECKOHN CBSI3U B COJISAX
aMMOHHUS; COCTABIIATh XUMHUECKHE (POPMYIIBI COei
aMMOHHUS; YPaBHEHUS XUMHUECKUX PEaKIIU,
XapakTEePU3YIOLIKUE CBOMCTBA COJIE aMMOHUS.

13

(35)

Oxcupl azora (11)
u (V).

Oxcunpl a3ota. duzndyeckue u
XUMHYECKHE CBOMCTBA OKCHOA
azorta (IV), ero nonyuenue u
MIpUMEHEHUE.

http://files.school-collection.ed

u.ru/dirstore/bed08fa5-8cff-11
db-b606-0800200c9a66/ch09
27 01.swf

[MpenmerHbie: 3HATH XUMHYECKYIO CHMBOIUKY:
dopmyibl okcuaa azora (I1) u okcuaa azora (1V).
YMeTh Ha3bIBATH OKCHJBI a30Ta I10 UX XUMHUYECCKUM
dbopMynaM; XapaKTepu30BaTh PUINICCKUE CBOWCTBA
OKCHJIOB a30Ta;

XUMHUYECKHe cBoMcTBa okcuaa azora (1V) (kak tunuy-
HOTO KHCJIIOTHOTO OKCHJIA); ONPEIEIISATh
MPUHAIIEKHOCTH OKCHJIOB a30Ta K COOTBETCTBYIO-
IIEMY KJIaCCY HEOpPraHMYECKUX COECAMHEHUI; CTeNeHb
OKHCIICHHsI aTOMa a30Ta M TUI XUMHUYECKON CBS3U B
OKCH/JIaX; COCTaBJIATh YPAaBHEHUSI XUMHUUECKUX
peakIMii, XapaKTepHu3yIolIe CBOMCTBA OKCHa a30Ta
(IV); ucrionb3oBath NpHOOPETEHHBIC 3HAHKS B ITPaK-
TUYECKOH IEATETHHOCTH 1 TIOBCEAHEBHOM KU3HH JIJIS:
HKOJIOTUYECKH TPAMOTHOT'O TIOBE/ICHUS B
OKpY’KaroIIeH cpesie (KUCIOTHBIE JOXKIN ).

14

(36)

A30THAas KUCI0Ta
U €€ CBOMCTBA.

CocTraB 1 XMMHYECKHE CBOMCTBA
A30THOM KHCIIOTBI KaK AJIEKTPO-
auta. OcoOEHHOCTH OKUCIIH-
TEJbHBIX CBOMCTB KOHIIEHTPUPO-
BAaHHOU a30THOM KHUCIIOTHI. [Ipu-
MEHEHHE a30THOU KHUCIIOTBI.

J. BzaumojieicTBue KOH-
LIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MEJIBIO.

http://files.school-collection.ed

u.ru/dirstore/bed08fa8-8cff-11
db-b606-0800200c9a66/ch09
27 04.swf

[IpeameTHsble: 3HATh XUMUYECKYIO CHUMBOJIUKY
bopMyIly a30THOM KUCIIOTHL. YMETh XapaKTepHU30BaTh
(u3UYEeCKre CBOMCTBA a30THOM KUCIOTHI; XUMHYECKHE
CBOMCTBA a30THOM KHUCIIOTBI B CBETE TEOPUU
JIEKTPOJIUTUYECKON JUCCOLMALIMN U OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH; 3HAUYCHUE
a30THOM KUCJIOTHI; ONPEAEIATh IPUHALIECKHOCTh
a30THOM KUCJIOTHI K COOTBETCTBYIOIEMY KJIacCy



http://files.school-collection.edu.ru/dlrstore/bed08fa5-8cff-11db-b606-0800200c9a66/ch09_27_01.swf
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HEOPraHWYECKUX COCAMHEHUI; BaJIECHTHOCTh U
CTEIEHb OKHUCIIEHU a30Ta B a30THOW KHCIIOTE;
COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIU,
XapaKTepU3yIOIIUe CBOMCTBA pa30aBICHHON a30THOM
KHUCJIOThI; YPaBHEHUSI XUMUYECKUX PEaKIIU,
XapaKkTEePU3YIOLIHUE CBOMCTBA KOHLIECHTPUPOBAHHOM
A30THOM KHCIIOTHI (B3aMMOJICHCTBHE C MEBIO);
pacno3HaBaTh ONBITHBIM ITYTEM a30THYIO KHCIIOTY
CpeaH pacTBOPOB BEIIECTB APYTUX KIIACCOB;
UCIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS B MIPAK-
TUYECKOU JEATEIbHOCTH U MOBCEIHEBHON XKU3HU IS
6e301macHOro oopalieHus ¢ KOHIEHTPUPOBAHHOM
A30THOM KHCIIOTOM.

15 Conu a30THOM HuTtpats! u ux coiictsa. [Ipo- J1. O6pasipl BaxKHEHIIUX [IpenMeTHbie: YMETh Ha3bIBaTh COJIM A30THOM
KHCJIOTHI. OyiemMa MOBBIIIEHHOTO COJepka- | HUTPATOB. KHCJIOTHI TI0 X XUMHUYECKUM (HOpMYyITaMm;
(37) HUSI HUTPATOB B CEIIbCKOXO0351H- XapaKTepru30BaTh XUMUYECKHE CBOWCTBA COJICH
CTBEHHOM MPOIYKIINH. a30THOW KHUCIIOTHI (pa3ioKeHUe PU HarpPEeBaHHH);

COCTaBJIATH XUMUYECKHE OPMYIIBI HUTPATOB;
YpaBHEHUS XMMHYECKHUX PEaKIINii, XapaKTepHU3yIOIIre
CBOMCTBA HUTPATOB; UCIIOJIb30BaTh MPUOOPETEHHBIE
3HaHUS B IPAKTUUECKON JAEATEIbHOCTH U
MOBCEHEBHOM JKU3HU JUIsI KPUTHYECKOW OLIEHKU
nH(pOopMaLiU 0 HUTpaTax (mpodiema ux coaep>KaHus B
CEJIbCKOXO03UCTBEHHOU MPOYKIIUH).

16 docdop, ero ¢pu- | Ctpoenue aroma docdopa. An- | JI. O6pa3iibl pUpPOIHBIX CO- [IpeameTHBIE YMETH OOBSICHSTD:

(38) 3UYECKUE U XH- norponus pochopa. Xumude- equHeHui pocdopa. [Momy- cTpoenne aroma (ochopa 1mo ero MojJ0KEHUIO B Tie-

MUYECKHUE CBOM-
CTBa.

ckue cBoiictBa pocdopa. [pu-
MEHEHHE U OMOJIOTHYECKOE 3Ha-

yeHue 6enoro dochopa u3
KpacHOTO.

PHUOIMYECKON CHCTEME XUMUYECKHX AieMeHToB J[. 1.
Menneneena;




yeHue docdopa.

http://www.openclass.ru/lesso
ns/30413

3aKOHOMEPHOCTH U3MEHECHHUSI CBOWCTB 3JICMEHTOB
(azoTa u pocdopa) B mpeaenax riaaBHON MOATPYIIIHI;
XapaKTepu30BaTh XUMUYECKUE cBOKCTBa hocdopa
(B3aMMOICHICTBHUE C METAJNIaMH, KHCJIOPOJOM) B CBETE
npeCcTaBIeHUN 00
OKHUCITUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIHSIX;
OTPENIEIISATh THIT XUMUYESCKOM CBSI3U B COCTMHCHUSX
ocopa;

CTEIeHb OKHCIICHUs aToMa (hocdopa B COCTMHECHUSX;
COCTABJIATh YPABHEHUS XUMHUYCCKUX PEAKIIHIHA,
XapaKkTepu3yoime cBoiicta docdopa.

17

(39)

Oxcun pochopa
(V).
OptodocdopHas
KHWCIIOTA U €€
COJIH.

Oxcua dpochopa (V) - THIHIHBIH
KHCJIOTHBIN okcua. OpTo-
docdopHas KUCIIOTa U TPH psiaa
e€ comneii: pocdatsr, ruapodoc-
datel u quruapodocdato.

J1. O6pa3iipl BAXKHEUIINUX IS
HApOJHOTO XO351CTBA
docdatos.

http://files.school-collection.ed

u.ru/dirstore/bed08fad-8cff-11
db-b606-0800200c9a66/ch09
28 04.swf

[IpenMeTHbIe 3HATH XUMHUYECKYIO CUMBOJIHKY,
dbopmyiel okcuna gocedopa (V) u oprodochopHoii
KUCIIOTBI. YMeTh Ha3biBaTh okcu pocdopa (V),
opTo(HOCPOPHYIO KUCIOTY U €€ COJIU 10 UX
XHUMUYECKUM (OopMyIaMm;

XapaKTepHU30BaTh: XUMUUECKHE CBOMCTBA OKCHUIA
docdopa (V), oprodhochopHOl KUCIOTHI B CBETE
TEOPUH IEKTPOIUTHYECKOH HCCOLUALINY;
HapOJHOXO035IICTBEHHOE 3HaueHue (ocdaTos;
OIIpEeIeTIATh: PUHAUICKHOCTH okcra hocdopa (V),
optodochopHOI KUCTOTHI U €€ COoJel K
COOTBETCTBYIOIIMM KJTacCaM HEOPraHUYECKUX
COE/IMHEHUH; BaJICHTHOCTh M CTETIEHb OKHCIICHUS
aroma ocdopa B okcue docdopa (V),
oprodochopHoit kKuciaore u B pocharax; COCTaBIATH
XxuMudeckue popmyisl pochaToB; ypaBHEHHS
XMMHUYECKHX PEaKINi, XapaKTepU3YIOIe CBOHCTBA
okcuna dochopa (V) Kak TUTTHYHOTO KUCTOTHOTO
OKCHJIa; yPaBHEHHS XUMHUUECKUX PEaKIIHH,
XapaKTepu3ylolre cBoicTBa opTodochopHoit



http://www.openclass.ru/lessons/30413
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KHCJIOTBI.

18 VYrnepon, ero pu- | Ctpoenue aroma yraepoaa. Amn- | JI. O6pa3ipl IpUPOIHBIX CO- [IpeameTHBIE YMETH OOBSACHATH CTPOCHHE aTOMa
40 3UYECKUE U XU- JIOTPOIHUSA: anMa3 U rpadur. eMHEHUH yTriepoa. yraepoa Mo ero MoJI0KEeHHUIO B IEPUOINYECKOM
(40) Muueckue cBo- | dusnueckne U XUMUYECKHE ) ) cucreMe XxuMuueckux aementoB [[.1. Menaeneesa;
. http://files.school-collection.ed N
CTBa. CBOICTBa yriepoaa. XapakTepu30BaTh XUMUYECKHE CBOMCTBA yTriiepo/ia
u.ru/dlrstore/bed08fb1-8cff-11 o
(B3auMoJIeHiCTBHE C METAJJIaMH, OKCUaMU METAJJIOB,
db-b606-0800200c9a66/ch09 i 06
29 0Lswf BOJIOPOJOM, KHCIIOPOJIOM) B CBETE MIPEICTABJICHU O
E— OKHCIIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIUAX;
http://school-collection.edu.ru/ | OMPEACIATE THII XUMHUYCCKON CBSA3H B COCAMHCHUAX
catalog/res/bed08fb2-8cff-11d | YI/IePOAa; CTCIICHb OKHCICHNUS aTOMa YIiieposia B
b-b606-0800200c9a66/view/ COEIMHEHUSX; COCTABIIATh YPABHEHUS XUMHUYECKHUX
peaxiui, XxapakTepu3yIolIie CBOMCTBA yriiepoia.
19 Oxkcupl yrie- Oxkcup yrnepona (Il) wmu yrap- | JI.13. [lony4uenue Perynarusnsie : [naHupyrOT CBOM ACMCTBUS B CBSI3U C
pona. HBIH ra3: MOJly4eHHE, CBOMCTBA, | YIVIEKUCIIOrO ra3a U ero TIOCTAaBIICHHOH 3a/1a49eH ¥ yCIOBUAMHM €€ PEIICHU
(41) [To3naBatenbublie : CTaBAT U GOPMYIUPYIOT IENU U

npuMmenenue. Okcup yruepoaa
(IV) wnm yriiekucislii ra3: mo-
JTy4eHHe, CBOMCTBA, IPUMEHE-
HUE.

pacrio3HaBaHUC.

http://school-collection.edu.ru/
catalog/res/bed08fbb-8cff-11d
b-b606-0800200c9a66/?

http://festival.1september.ru/ar
ticles/515602

http://files.school-collection.ed

u.ru/dlrstore/bed08fba-8cff-11
db-b606-0800200c9a66/ch09
30 01.swf

poOJIeMBI ypoKa

KommynukaTtusHble: KoHTponupyroT aeiictBus
napTHepa

[IpenmerHbie 3HATH XUMHUYECKYIO CHMBOIIUKY:
dopmyisl okecuaa yrieposa (1) u okcuna yrnepona
(V).

YMeTh Ha3bIBaTh OKCHJIBI YIIIEPOa MO UX
XUMUYECKUM (pOpMysIaM; XapaKTepru30BaTh
(hU3UYECKHEe CBOMCTBA OKCUJIOB YTIIEPOIa;
XUMHYECKHE cBOMCTBa okcua yrieposa (1V) (kak tu-
MAYHOTO KUCITIOTHOTO OKCHJIA);

Ornpenensats NPUHAJIEKHOCTh OKCHJIOB YIIepoa K
OnpeAeIEHHOMY KJIacCy COETMHEHU;
CTCIICHb OKHUCJICHUA aTOMa YrjiepoJa U TUIl XUMHNYC-
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http://school-collection.edu.ru/catalog/res/bed08fb2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08fb2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08fbb-8cff-11db-b606-0800200c9a66/
http://school-collection.edu.ru/catalog/res/bed08fbb-8cff-11db-b606-0800200c9a66/
http://school-collection.edu.ru/catalog/res/bed08fbb-8cff-11db-b606-0800200c9a66/
http://festival.1september.ru/articles/515602
http://festival.1september.ru/articles/515602
http://files.school-collection.edu.ru/dlrstore/bed08fba-8cff-11db-b606-0800200c9a66/ch09_30_01.swf
http://files.school-collection.edu.ru/dlrstore/bed08fba-8cff-11db-b606-0800200c9a66/ch09_30_01.swf
http://files.school-collection.edu.ru/dlrstore/bed08fba-8cff-11db-b606-0800200c9a66/ch09_30_01.swf
http://files.school-collection.edu.ru/dlrstore/bed08fba-8cff-11db-b606-0800200c9a66/ch09_30_01.swf

CKOM CBSI3M B OKCHJIAX; COCTABIISATh YPABHEHUS
XHUMUYECKHX PEaKIUii, XapaKTepU3yIOIIHe CBOMCTBA
okcuna yriepoaa (1V); pacrio3HaBaTh ONBITHBIM ITyTEM
YIJIEKUCTBIN Ta3 CPEH JPYTUX ra3oB; UCIOIb30BATh
IPUOOPETEHHBIE 3HAHUS B IPAKTUYECKON
JeSITeIbHOCTH U TIOBCETHEBHON YKU3HH IS
0e3onacHoro ooparieHus ¢ okcuaoM yriepoaa (11).

20

(42)

YroapHasa Ku-
CJI0Ta U €€ COJIN.

CocTaB U XUMHUYECKHE CBOICTBA
yrosibHOM KucioTel. KapOooHaTs!
U MX 3HaU€HHE B IPUPOC U
KU3HU yenoBeka. [lepexon kap-
OOHATOB B rUPOKapPOOHATHI U
oOpatHo. Pacnio3HaBanue kap-
OOoHaT-MOHA Cpeu APYTUX HO-
HOB.

J1. O6pa3iipl BAXKHEUIINUX 15
HApOJHOTO XO351CTBA
KapOOHATOB.

JI.14. KauecTBeHHas peakuus
Ha KapOOHAT-HOH.

PerynaruBhsie:

[ImanupyrOoT CBOM JEHCTBUSA B COOTBETCTBUU C
MIOCTaBJICHHOM 3a7]aueil U YCIIOBUSIMU €€ peau3alu
Ilo3naBaTenbHbIE:

BrnazgeroT o61muM nprueMom perieHus 3a1a4d
KoMMyHHKaTHBHBIE: KOHTPOJIUPYIOT AEUCTBUS
napTHepa

[IpeameTHbie: 3HaTh XUMUYECKYIO CUMBOJIUKY:
(bopMyIity YroiabHOM KHUCIOTHL. YMETh Ha3bIBaTh COJIU
YrOJIbHOW KUCIIOTHI 10 UX XUMHUECKUM (OopMyIaMm;
XapaKTepU30BaTh:

XAMHUYECKHE CBOMCTBA YTOJIbHOW KUCIIOTHI,
XO035CTBEHHOE 3HaUeHHE KapOOHATOB; ONPEAEIATH!
IIPUHAUIEKHOCTD YTOJIBHOW KUCIIOTHI M €€ COJIeH K
ONpEAEIEHHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHCHUH;

BAJICHTHOCTb U CTEIICHb OKUCIICHUS YIJIEpoa B
YTOJIbHOM KHUCIIOTE; COCTABIIATH:

XuMHueckne Gopmybl KapOOHATOB U THAPOKapOOHa-
TOB;

YpaBHEHHUS XMMHUECKHUX peaKlUii MpeBpalleH sl Kap-
OOHATOB B TUAPOKAPOOHATHI U HA0OOPOT;
pacrio3HaBaTh ONBITHBIM MTyTEM KapOOHAT-UOH Cpeln




JIPYTHX UOHOB.

21-22 Kpemnwnii u ero CtpoeHune aToma KpeMHUS, J1. O6pa31isl MPUPOIHBIX CO- PerynaruBHsie:
COEIMHEHUS. CPaBHEHHE €r0 CBOMCTB CO emuHeHnit kpemuus. O6pasipl | [ITaHUPYIOT CBOM ICHCTBHS B COOTBETCTBUH C
(43-44) CBOHCTBAMH ATOMA YTIIEPOJIA. CTEKITA, KEPAMHK, [[EMEHT. MOCTABJICHHOMW 3aj1aucii U YCIOBUSAMH €€ pPean3aiuu
KpHCTaLIHaeckif KpeMHuH: ero [To3naBaTenbHbIE: BIAICIOT OOLIUM l'.IpI/IeMOM
CBOMCTBA M MpHMeHerHe. OKCHI JI. 15. O3HakomiieHUE € TIpU- PZI;IJ;I;?; ?;la:ﬁszMyHHKaTHBHHe- KOHTPOJIUPYIOT
kpemuus (1V) u ero npupoansie DOAFLIMIL CHITHKATAMH. HHpeI[MeTHBIIZI 3}II)aTb XUMUYECKYIO CUMBOJIUKY
pasHoBUIHOCTH. KpeMHueBas J1. 16. O3HAKOMJICHHE C ¢dopmyibl okcrnaa kpemuust (1V) u kpemHueBoit ku-
KHCTIOTa U €€ coJli. 3HaYCHHE NPOAYKIEH CHITHKATHOI CJIOTHL.
COCIUMHCHUU KPEMHHUA B )KUBOH U HPOMBIILICHHOCTH. VYMeTh HA3BIBATD:
HeXUBOM npupoje. [Tonstre cu- okcua kpemuus (1V), KpeMHHEBYIO KHCIIOTY U €€ COJn
JIMKaTHOH IIPOMBIILICHHOCTH. http://files.school-collection.ed | ;o yx xumuuecknm opmynanm; xapakTepu3oBaTh:
u.ru/dlrstore/bedOb6a0-8cff- XUMHYecKue cBoiicTa okcua kpemuus (1V), kpem-
11db-b606-0800200c9266/Ch0 | yyepoii kucaOTHL B CBETE TEOPUH HIEKTPOIUTHIECKON
9_31 01.swf JICCOIMAIINH; XO35HCTBEHHOE 3HAYEHUE CUITMKATOB;
http://school-collection.edu.ry/ | OTPEACVITE HPHHAISKHOCTD OKCHAA KPEMITICT (IV),
KPEMHHEBOM KHCIIOTHI M €€ COoJIel K OTpe e IEHHBIM
catalog/res/bed0b6az-8cfi-11d | ;accay HEOPraHMYeCKUX COCTUHEHUH;
b-b606-0800200c9a66/view/ | panentHOCTS M CTENECHD OKHCICHHS ATOMA KpEMHUS B
okcuze kpemuus (1V), kxpemMHHEBON KHCTOTE U B
CHJIMKATaX; COCTABIIATh XUMUIECKHE (POPMYITBI
CHIINKATOB,
YpaBHEHHSI XUMHUYECKHIX PEaKIfil, XapaKTepU3YIOIINe
cBoiicTBa kpeMHus, okcuaa kpemuus (1V) u kpemHue-
BOU KHCITOTHI.
23 [IpakTnueckas PerynstuHbie: OcyliecTBISIOT NOMIATOBbII
pa6ora Ne 4. KOHTPOJIb 110 pe3yibTary. Paznuuaior crnocob u
(49) KCIIepUMeH- pe3yJbTaT ACUCTBUS

TaJIbHBIE 3aa49H
o teme: «Iloxa-

[To3naBatenbHbie: CTPOAT PEUEBOE BHICKA3bIBAHUE B
YCTHOW ¥ MUCHbMEHHOU opme
KoMmMmyHUKaTHBHBIE: YUUTBIBAIOT pa3Hble MHEHUS U



http://files.school-collection.edu.ru/dlrstore/bed0b6a0-8cff-%2011db-b606-0800200c9a66/ch09_31_01.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6a0-8cff-%2011db-b606-0800200c9a66/ch09_31_01.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6a0-8cff-%2011db-b606-0800200c9a66/ch09_31_01.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6a0-8cff-%2011db-b606-0800200c9a66/ch09_31_01.swf
http://school-collection.edu.ru/catalog/res/bed0b6a2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed0b6a2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed0b6a2-8cff-11db-b606-0800200c9a66/view/

IpyMIbl a30Ta U
yraepoaay.

CTPEMSTCSL K KOOPAMHAIIMY PA3IMYHbBIX MO3UIUI B
coTpynHudectse. JloroBapuBaroTcs 0 COBMECTHOM
JEeSITeILHOCTH, IPUXOAAT K O0IIEMY PEIICHHIO
OBnasieHne HaBbIKAMHU ISl IPAKTUYECKOM
JIeSITEIIbHOCTH

[To3naBaTenbHbIE:

Brnanerot o0mum npueMom perieHus 3a1au
DopMHUPYIOT YMEHHUS UCIIOJIB30BATh 3HAHUS B OBITY
[IpenMeTHbIe YMETH XapaKTEpU30BaTh:

XHUMUYECKHE CBOWCTBA BEUIECTB, 00pa30BaHHBIX dlie-
MEHTaMH TOATPYIII a30Ta U YIrIIepo/1a; COCTaBIIATh
YpaBHEHHSI XUMHUYECKUX PEaKIUi, XapaKTePU3YIOIINE
CBOWCTBA BEIIECTB, 00Pa30BaHHBIX FJIEMEHTAMH IO/~
IPYII a30Ta M yriepo/a; 00pamaThCs ¢ XUMUYECKOH
MOCYJI0H M JIa0OPaTOPHBIM 00OPYI0BAHUEM;
UCII0JIb30BaTh NPUOOPETEHHBIC 3HAHUS B IIPAK-
TUYECKOH ETETbHOCTH U TIOBCETHEBHOM KHU3HH IS
0e30macHOro OOpaleHus ¢ BEIIECTBAMH.

24

(46)

IIpaxTrueckas

pabota Ne 5 Tlo-
JTydeHue, coou-
paHue U pacrno-
3HaBaHME ra3oB.

Perynarusnsie: Paznuyator crioco0 u pe3yabrar
JEHUCTBUSA

[ToznaBatenbHbIe: BianeroT o0mmm npueMom
pemenus 3a1a4y. KoMMyHUKAaTUBHBIE:
JloroBapuBarOTCsi 0 COBMECTHOMU JESATEIHLHOCTH,
MPUXOJAT K 00IIEMY PEIICHUTO

DopMHUPYIOT YMEHHUS UCIIOJIb30BaTh 3HAHUS B OBITY
YMeTh XapakTepu30BaTh CIIOCOOBI TIOJTYYCHHE,

coOupaHus U paclo3HaBaHUs BaKHEHIINX T'a30B;
COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEaKIIMN
MOJTyYEHHUs Ta30B; 00paIaThCs: C XUMHUECKON
MOCYJI0M 1 J1aOOPaTOPHBIM 000PYAOBAHUEM;

HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS B IIPAK-
TUYECKOU NEATEIbHOCTH U ITOBCEIHEBHON KU3HU JUIS




0e30macHOro OOpaIeHHs C BEIIECTBAMHU.

25

(47)

O06001enue u
CHCTeMaTH3amus
3HAHUH I10 TEME
«Hemeramisy.

Pemienue 3anayd v ynpaxHeHHil.

[ToaroroBka K KOHTPOJIBHOM
pabore.

http://rusedu.ru/detail 6737.ht
ml

Hayvarcst 00001aTh 3HaHUS U IPEJICTABIISATh UX CXEM,
TabJIuL, Ipe3eHTauui

PerynsatuHbie: BHOCAT HE00X0MMBbIE KOPPEKTHUBEI B
JIEHCTBHE MOCIIE €ro 3aBEepIICHHsI Ha OCHOBE €0 y4yeTa
C/IETIaHHBIX OLIMOOK

[To3naBatenbubie: CTPOAT peueBOE BHICKA3bIBAHUE B
YCTHOHW M MUCBMEHHOH opme

KommyHukaTuBHble: KOppekTUpYIOT neicTBUS
napTHepa

BripaxkatoT ajiekBaTHOE MOHMMAaHKE MIPUYKH ycIiexa U
Heycrexa Y4eOHOU NesiTeIbHOCTH

26

(48)

KoHntposbnas pa-
oora Ne 2 1o reme
«Hemeramibi»

AHHOTpOHHBIG BUIOU3MCHCHUA,
MOJIEKYJISIPHBIC ¥ AaTOMHBIC
KPHUCTAJUTNIECKUE PEIIETKH,
COC/IMHCHUS TAIIOTCHOB, CEPHI,
azoTa, pocdopa, yriepona u
KPEMHUS

IIpeameTHBIE YMEHHUS: TOJDKHBI YMETh IPUMEHATH
MOJTy4YCHHBIC 3HaHUS B C(HOPMHUPOBAHHBIC YMEHUS JIJIs
peeHust yueOHbIX 3aau. [lo3HaBaTenbHbIE: TOIKHbI
YMETb CTPOUTH PEYEBOE BBICKA3BIBAHUE B YCTHOM U
MUCbMEHHON (hopMe; KOMMYHUKATUBHBIE: YUUTHIBATh
pPa3HbIE MHEHHUS U CTPEMUTBHCS K KOOpAUHALUU
Pa3IMYHBIX MTO3ULUN B COTPYJHUYECTBE;
PEryJIATUBHBIE: JOJKHBI OCYIIECTBIIATH MOIIArOBBIN U
UTOTOBBIN KOHTPOIIb 10 pe3ybTaTy; JINUHOCTHBIE
YMEHUS: NPOSIBIISIIOT OTBETCTBEHHOCTH 32 PE3YJIbTAThI

Tema 4. Opr

aHn4yeckue coequHenusn (12 yacon)

(49-50)

[Ipenmer opra-
HUYECKOU XUMUH.

BemectBa oprannueckue u He-
oprannyeckue. OcoOeHHOCTH
opraHunyeckux BeuecTs. [Tpu-
YHHBI MHOTO0Opa3usi opraHuye-
CKHMX COSJIMHEHUN. BaleHTHOCTh
U CTETIEeHb OKUCJIEHUS YTIIepo/ia B
OPTaHUYECKUX COCTMHCHHSIX.
Teopust XUMHUECKOTO CTPOCHUS

. Moaenu moiiekyn opra-
HHUYECKHUX COCIUHEHUN.

OPTraHUYECKUX COCTUHEHUIN

PerynsatuBHble: YUUTBIBAIOT MPABUIIO B IJIAHUPOBAHUH
U KOHTpoJie criocoba pemienus . [lo3naBarenbHbIe:
Hcnonb3yroT NOMcK HeoOX0IMMOM HH(OopMaIuu Juis
BBITTOJIHEHHS YUE€OHBIX 3aJJaHU C HCTIOJIH30BAHNEM
yueOHoi nmuTepatypbl . KoMMyHHKaTUBHBIE:
VYYUTBIBAIOT pa3HbIE MHEHHSI U CTPEMSTCS K
KOOPJAMHAIMU PA3JIUYHBIX MO3UIUI B COTPYAHUYECTBE
[TpenmerHbie: 3HaTh XUMUYECKUE TTOHATHS:

BEIIIECTBO, KJIacCH(PHUKAIUS BEIIECTB. Y METh:
XapaKTepu30BaTh CTPOCHHUE aTOMa YIJIepoaa;



http://rusedu.ru/detail_6737.html
http://rusedu.ru/detail_6737.html

A.M. bytnepoBa. CTpyKTypHbIE
dbopmynbl. 3HaUeHUE OpraHuye-
CKOW XUMHUHU.

CBA3b MCXKIY COCTaAaBOM U CTPOCHUEM OPIraHUYCCKUX
BCIICCTB,; OIIPCACIATE BAJICHTHOCTE U CTCIICHDb
OKHCJICHHUA YIiI€poJa B OpraHu4YCCKUX COCAUHCHUAX.

3-4 [Ipenenvubie yr- | CTpoeHHE MOJIEKYJ METaHa U . T'openune yrineBogoposioB | [IpenmeTrHbie: 3HaTh XUMHUYECKYIO CUMBOJIUKY,
neBonopoAbl (Me- | aTaHa. PU3NYECKUEe CBOWCTBA 1 oOHapyXeHHE MPOAYKTOB | (hOpMyJIbl METaHa M 3TaHA. Y METh HA3bIBaTh METAH U
(51-52) TaH, 3TaH). MeTaHa. ['openue MmeraHna u UX TOPEHUS. ATaH MO UX XUMUYECKUM (POpPMYIIaM; XapaKTepru30BaTh
sTaHa. JlerupupoBaHue TaHa. CBS3b MEXK/y COCTaBOM, CTPOCHHEM U CBOMCTBAMU Me-
[IpumeHeHnne meraHa. JLI7. HEFOTOBHGHHG TaHa U 3TaHa;
MOZICJICH MOJICKYJT METAHa ||y v ineckue cBolicTBa MeTaHa (ropeHnue), stana (rope-
JraHa. HUE U JIETHIPUPOBAHUE); ONPEIEINIATh IPUHAIEKHOCTD
http://files.school-collection. | METaHa M 9TaHa K IPEJCIBHBIM YIIICBOJOPOAM;
edu.ru/dirstore/bedob6b0-8cf | COCTABIATh YpaBHEHHs PEAKLMH, XapaKTePU3yIOLINe
f- XMMHUYECKHE CBOICTBA MeTaHa U 3TaHa (TOpeHHue,
11db-b606-0800200c9a66/ch | ACTHAPHPOBAHHE);
09 33 02.swf MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS B IPAKTHUECKOM
JIeSITEJIbHOCTH U MTOBCETHEBHOM JKU3HU JUISI
http:/files.school-collection. | 6e30macHoro obpamnieHus ¢ METaHOM (IIPUPOJHEIM I'a-
edu.ru/dIrstore/bedOb6af-8cff | 30M).
-11db-b606-0800200c9a66/x
9_029.swf
5 Henpenenbubie CTpoeHne MONEKYIbl 3THIICHA. J1. BzanmonetictBue stunieHa | [IpenmerHbie. 3HaTh XUMHUYECKYIO CUMBOJIMKY (opMyIry
YTJIEBOIOPOIBI JIBoiiHas CBsI3b. XUMHUUYECKHUE ¢ OpoMHO#1 BOJION W PacTBO- | ATWJIEHA. YMETh Ha3bIBATh ATUJICH MO €r0 XUMUYECKON
(53) (aTUTIEH). CBOICTBa 3TUJIEHA (TOpPEHHUE, POM MepMaHraHaTa Kajusl. bopMmyIie; xapakTepr30BaTh CBSI3b MEXK/Yy COCTaBOM,

B3aMMOJICHCTBHUE C BOJIOH, Opo-

MOM). Peakmus MOJIMMEpHU3allNH.

http://school-collection.edu.r
u/catalog/rubr/d05469af-69b
d-

CTPOEHHEM U CBOMCTBAMH 3TUJICHA;

XMMUYECKHE CBOWCTBA dTHIIEHA (TOpEeHUE, B3aUMO 1eH -
CTBHE C BOJOH, OPOMOM); ONIPEeNsATh MPHUHAIEKHOCTD
ATHJIEHA K HENPEJEIBbHBIM YIIIEBOAOPOaM; COCTaBIATh



http://files.school-collection.edu.ru/dlrstore/bed0b6b0-8cff-%2011db-b606-0800200c9a66/ch09_33_02.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6b0-8cff-%2011db-b606-0800200c9a66/ch09_33_02.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6b0-8cff-%2011db-b606-0800200c9a66/ch09_33_02.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6b0-8cff-%2011db-b606-0800200c9a66/ch09_33_02.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6b0-8cff-%2011db-b606-0800200c9a66/ch09_33_02.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6af-8cff-11db-b606-0800200c9a66/x9_029.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6af-8cff-11db-b606-0800200c9a66/x9_029.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6af-8cff-11db-b606-0800200c9a66/x9_029.swf
http://files.school-collection.edu.ru/dlrstore/bed0b6af-8cff-11db-b606-0800200c9a66/x9_029.swf
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-

YpaBHEHUS PEAKIINMA, XapaKTEPU3YIOITNE XUMUICCKHE
CBOMCTBA TUJICHA (TOPEHHE, B3aUMOJICHCTBHE C BOJIOH,
OpomMoMm).

6 [IpencraBnenus o | Peakius noauMepusauuu 3TH- . OOpasibl pa3auvHbIX U3- | PeryiasTuBHbIe: YUUTHIBAIOT NIPaBUIIO B INIAHUPOBAHUU
MOJMMEpax Ha nena. [lonyaTuieH u ero 3Haue- | JeIri U3 NOJIMATUIICHA. 1 KOHTpOJIe crioco0a peruenust. [loznaBatesnbHbIe:
(54) npuMepe ToJTH- Hue Hcnonp3yloT nouck HeoOX0oauMoil HHpOpMaIK IS
S TIICHA BBITIOJTHEHUS YI€OHBIX 3aJJaHHH C UCIIOJIb30BAHUEM
' yueOHoii TuTepaTypsl. KoMMyHUKaTUBHBIE:
YYuTBHIBAIOT pa3HbIE MHEHUS U CTPEMSTCS K
KOOPJAMHALIMH PA3JIMYHBIX [TO3ULIUHA B COTPYIHUYECTBE.
7 [IpupoaHsie uc- [IpupoaHbIi Ta3, €ro CocTas U . Komnexmus «Hedts u PerynaruBHbie: YUUTHIBAIOT PABWIIO B IIJIAHUPOBAHUU
- TOYHHUKH YIJIEBO- | IPAKTUYECKOE UCIIOJIb30BaHUE. MPOJYKTHI €€ mepepadoTkmy. | 1 KOHTPOJIE criocoba pemenust. [lo3HaBarenbHbIeC:
(55) noponios. Hegrs | HedyTs, MpoayKTHI €& niepepa- Hcnonb3yroT nouck Heo6xonml/101/1 uH(bOpMaLuu AJs
. BBITIOJTHEHUS YI€OHBIX 3aJJaHHH C UCITOJIb30BAHUEM
Y IPUPOJIHBIIA Ta3, | OOTKU U UX MPAKTHUECKOE N
C 5 yueOHoii TuTepaTypsl. KoMMyHUKaTUBHBIE:
UX IpUMEHEHUE. | ucnoiib3oBaHue. CrocoObl VUHTHIBAIOT Pa3HBIE MHEHHS H CTPEMSTCS K
3alIUTBI OKPYXKAOIIEH CPEIbI OT KOOPAMHALIMM PA3JIMYHBIX [O3ULIUN B COTPYIHUYECTBE.
3arpsi3HEHUsI He(PThIO U
IPOAYKTaMH €€ nepepadoTKu.
8 CrupTsbl. CnupThl — IpeACTaBUTENH KU~ J1. O6pasnpl sTanona u ru- | [lpenmerHsie: 3HaTh XUMHUECKYIO CUMBOJIUKY U
(56) CIIOPOJICOAEpIKAIIMX Opranuye- | uepuH. KauectBeHHas peak- | (hOopMyIibl METaHOJA, ITAHONA U TIUIEPUHA. Y METh

CKMX coeMHeHu. du3nuecKue
Y XMMHYECKHE CBOMCTBA CIIUP-
TOB. DU3HOIOrNYECKOe AEHCT-
BHE Ha OpraHW3M METaHoJa 1
JTaHOoJIA.

O Ha MHOT'OATOMHBIC
CIIMPTEI.

JI.18. CBoiicTBa IluLEepHHa.

http://files.school-collection.
edu.ru/dlrstore/bed0Ob6bc-8cf
f-

HA3bIBaTh CIUPTHI (METAHOJ, TAHOJ, TIUIIEPUH) 110 HX
XUMHYECKUM (HOpMYIIaM; XapaKTepru30BaTh CBS3b
MEXIy COCTAaBOM U CBOMCTBAMU CIIUPTOB; XUMUYECKHE
CBOMCTBA METAHOJIA M 3TaHOJa (TOPEHHE); ONIPEACIIATh
MPHUHAISKHOCTh METaHOJIa, TAHOJIA U TJINIEPUHA K
KJIaccy CITUPTOB;

CocTaBIATh ypaBHEHUS PEAKIINil, XapaKTePUIYIOIIHE
XMMUYECKHE CBOMCTBA METaHOJIA U ATaHOJIa (TOpEHHE);
UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS B TIPAKTHUECKOM
JeSITETTHHOCTH Y TIOBCETHEBHOW YKM3HH IS



http://files.school-collection.edu.ru/dlrstore/bed0b6bc-8cff-
http://files.school-collection.edu.ru/dlrstore/bed0b6bc-8cff-
http://files.school-collection.edu.ru/dlrstore/bed0b6bc-8cff-

KpPITH‘ICCKOfI OLCHKHU I/IH(l)OpMaI_II/II/I O METAHOJIC U 3Ta-
HOJIC.

9 KapGonoBsie ku- | YkcycHas kucioTa, e€ cBorictBa | JI. B3aumopeiictBue ykeyc- | PerynstuBHble: YUUTHIBAIOT NPABWIIO B IJITAHUPOBAHUH
CJIOTHI. U IIPUMEHEHUE. YKCyCHas Ku- HOM KMCIIOTHI C MeTa/lamMy, | YU KOHTpoIe criocoda pemenus. [losHaBaTesbHbIC:
(57) CJI0Ta — KOHCEPBAHT IHILEBBIX OKCHJIaMH METaJUIOB, OCHO- Hcrnonp3yioT mouck HeO6X°ﬂHE’[Oﬁ MH(bOpMALIIH [T
IpOMyKTOB. CreapHHOBAs KH- O — BBITIOJHEHHUS y4eOHbIX 3a/IaHUM C HCTIOIb30BAaHHEM
yueOHoOM auTeparypbl. KOMMyHUKaTHBHBIE:
CJIoTa — MPCACTABUTCIE XKUPHBIX KonTponupyror nelictBue naptaepa. [Ipenmernsie:
KapOOHOBBIX KHCIIOTB. 3HaTh XUMUYECKYIO CHMBOJIUKY U (DOPMYJIBI YKCYCHOM U
CTEapUHOBOM KHCIIOT. YMETh Ha3bIBATh YKCYCHYIO U
CTCAPUHOBYIO KUCIIOTY M0 UX XUMUYECKUM (HOpMYJIaM;
XapaKkTepU30BaTh CBSI3b MEXY COCTaBOM, CTPOCHUEM U
CBOMCTBaMHM KHCJIOT; XUMHYECKHUE CBOMCTBA YKCYCHOM
KHUCIIOTHI (0011IMe C IPYTUMH KHCIIOTaMU); OIPEAETsATh
IIPUHAUIEKHOCTh YKCYCHOW U CTEaPUHOBOM KUCIIOT K
onpeaenéHHOMY KJIaccy OPraHUYECKUX COSAMHEHUN;
WCII0JIH30BaTh MPUOOPETEHHBIE 3HAHUS B MPAKTUYECKOM
JIeATETbHOCTH U TIOBCETHEBHOM JKU3HU AJIA
6e30macHOro OOpamIeHus C YKCYCHON KUCIIOTOM.
10-11 buonoruueckn JKupsl B mpupozie 1 UX npumMe- J1. KauectBeHHas peakuus Ha | PerynstuBHble:
Ba)XHbIC Bellle- HEHUE. BCHKI/I, HUX CTPOCHHE U Kpaxmal. FopeHI/Ie OEJIKOB. Pasznauuaror crmocob u pe3yiabTart ,Z[eﬁCTBHH
(58-59) | .1pa: CHEL Gronornueckas pob. Tiokosa, | A LBeTHbIe peaki Genkos. | losnapaternbhbie:

O€JIKH, YTIIEBOIBI.

KpaxMaJ | [eJiTi0J103a (B cpaB-

HEHUM ), UX OMOJIOrHYecKas polb.

KanopuitHocTs 6€1KOB, )KUPOB U
YTJIEBOJIOB.

JI. 19. B3aumoneiictBue
KpaxMaja ¢ HoJ0M.
JI. 20. B3anmopeiictBrue

TJTFOKO3BI C THAPOKCHIOM
menu (I1) 6e3 narpeBanus u
MIpU HarpEeBaHUU

http://school-collection.edu.r
u/catalog/rubr/d05469af-69b

Brnanerot o61mum npueMom perieHus 3a1au
KommyHukaTuBHbIE: JIOrOBapuBarOTCs O COBMECTHOM
JeSITeTbHOCTH, IPUXOAST K O0IIEMY PELICHHIO
DopMHUPYIOT YMEHUS UCIIOJIb30BaTh 3HAHUS B OBITY
[IpenmeTtHbie: YMETh XapaKTEpU30BaTh HAXOXKIECHUE B

MIPUPO/IE U IPUMEHEHUE KUPOB; COCTaB, (pU3nvecKue
CBOIICTBa U MPUMEHEHHE TTIIOKO3bI, Kpaxmasa 1
LEJUTIONIO3bI; (PU3NYEecKre CBOWCTBA OEJIKOB U UX POJIb B
OpraHu3Me.



http://school-collection.edu.ru/catalog/rubr/d05469af-69b
http://school-collection.edu.ru/catalog/rubr/d05469af-69b

12 JlexapcTBEeHHBIE [TonsiTue o mekapcrBax kak Xu- | [[. OOpa31sl JekapCcTBEHHBIX | PeryisTuBHbIC:
Mpenaparsl; MUOTEPANEBTUYECKUX IIpenapa- | IpernaparosB. Paznnyaror criocob u pe3ybTar AeiCTBHs
(60) npoOsemsl, cBsi- | Tax. I'pymnmsl nekapcts. beso- IlosHaBaTeNbHELE:
3aHHBIC C UX MPHU- | MACHBIE CIIOCOOBI MPUMEHEHHS. Brazeror obupm npuemom pemmenns sanas
KoMmMmyHUKaTHBHBIE:
MCHCHHUCM. JloroBapuBarTCsi O COBMECTHOU JAEATEIBHOCTH,
MPHUXOJAT K 00IIEMY PEIICHUIO
DOopMHUPYIOT YMEHUS UCIOJIB30BaTh 3HAHUS B OBITY.
Tema 5. O0001mIeHHe 3HAHUH 10 XMMMH 32 KYPC OCHOBHOM HIKOJIbI (8 4acoB)
1 [lepuonnueckuit | Ilepuoguueckuii 3axon .. PerynaruBHbIC: YUNUTHIBAIOT NPABWIO B IJITAHUPOBAHUU
3aKOH U TIEPHO- Mengeneesa. [lepronmdeckas U KOHTpoJIe criocoba perienus . [lo3HaBarenpHbIe:
(61) JTMYecKast Cuc- CUCTEMAa XMMHYECKHX JIEMEHTOB Hcnons3yroT mouck Heo6x0111/n:/[0171 MH(OPMALIUH JUIs
Tema xumuueckux | JIH. Menieneesa — rpa- BBIIOTHEHHS y4eOHbIX 3a/IaHUM C UCTIOIb30BAaHHEM
yueOHoM auTepaTypsl. KoMMyHUKaTUBHbIE:
anemenToB J[.U. ¢uueckoe orobpakenue [lepuo- VUHTBIBAIOT PA3HbIE MHCHHUS U CTPEMSTCA K
Menneneesa B JIMYECKOTO 3aKoHa. PU3MYECKHH KOOPJAWHAIIMH PA3JIUYHBIX TO3UIUI B COTPYAHUYECTBE
CBETE YYEHHS O CMBICJI HOMEpa JIEMEHTA, HO- [IpeameTHsbie: 3HATH XUMUYECKUE TTOHSATHUSA:
CTpOCHMM aTOMa. | MEpa IICpuoJa U HOMCpa I'pyIIIibl. XUMHYECKHUH 3JIEMEHT, aTOM; OCHOBHBIE 3aKOHBI XMMUHU:
3aKOHOMEPHOCTH U3MEHEHUS [Tepuonnueckuii 3akOH. YMETh Ha3bIBATh XUMUUECKHE
CBOWCTB 3JIEMEHTOB B IIEpUOaX AJIEMEHTHI 110 UX CUMBOJIaM; OOBSICHATh PU3NYECKUI
U rpynnax. 3HauyeHue CMBICTT aTOMHOTO (MTOPSAIKOBOT0) HOMEPA XUMHUYECKOTO
[lepnonnueckoro 3akoHa u 1e- 3JIeMEeHTa, HOMEPOB TPYIIbI U EPUOIA, K KOTOPBIM
PUONYECKOI CHCTEMbI X UIMHYE- JJIEMEHT NPUHAICKUT B Iiepuoandeckoi cucreme [1.1.
ckux anemenTtoB .M. Menne- MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
JieeBa DJIEMEHTOB B IIpEEiIax MaJIBIX IIEPUOIOB IIIABHBIX
MOATPYI.
2 Crpoenue Be- Tunel xumMnuueckux cBsaszel, Tunsl | [[. Kpucrammueckue pe- [To3naBaTenbHbIe: 001IeyYeOHbIE — AHATTU3UPOBATD,
(62) LIECTB. KPUCTAJUTMYECKUX PEIIETOK. mETKYU aiMasa u rpadura. CpaBHHMBATh U 000011aTh N3yueHHBIE MOHATHS. CTPOUTH

B3aumocss3b cTpoeHus u
CBOMCTB BEIIECTB.

JIOTUYHOC pacCCYKACHUC, BKIIIOYAad YCTAHOBJICHUC
MPUYIUHHO — CJICACTBCHHBIX cBs3eil. CMBICIIOBOC YTCHHE
KaK OCMBICJIICHHUEC LCJIN YTCHHUA U BBIGOp BuJa YTCHHUA B




3aBHCHUMOCTH OT IIEJIH. JJOTUUYECKUE —
KOMMYHHUKATHUBHBIE: TUTAHUPOBATh Y4eOHOE
COTPYIHUYECTBO C YUUTEJIEM U CBEPCTHUKAMHU, BJIAJIETh
MOHOJIOTUYECKOH U JUaJIOTHYeCcKoi (hopMamMu peuu B
COOTBETCTBUHU C HOPMAMH POJIHOTO SI3bIKA; BHIPAXKATh
CBOH MBICIIH C IOCTaTOYHON MOJIHOTOM X TOYHOCTBIO,
OTCTauBaTh CBOKO TOUKY 3pECHMUS,

MPUBOJUTH apTYMEHTHI, OJTBEpKaast UX (hakTamu
pEryJIaTUBHbIC: MPUHUMATh Y4eOHYIO 33124y,
a/IeKBaTHO BOCIPUHUMATH HHPOPMAIUIO YUUTENs,
paboTaTh ¢ TEKCTOM Maparpada, COCTaBIATh IJIaH
OTBeTa, padOoTaTh IO MJIaHY, UCTIOJIb3Ys CIEHUATBHO
oI00paHHBIC CPEJICTBA. Y MEHHE OIICHUThH CTETICHb
yCIIeXa WM HEYCIeXa CBOEH AeATEIbHOCTH
JlmaHOCTHBIC yMEHUs: (HOPMHUPOBAHHE OTBETCTBCHHOTO
OTHOUIEHUS K YYCHUIO

[IpeameTHbie: 3HaTh XUMUYECKUE MTOHATHUS:

aTOM, MOJIEKYJA, HOH, XUMUYECKAs CBS3b.

YMeTh XapakTepru30BaTh CBA3b MEXKY COCTABOM,
CTPOEHUEM U CBOMCTBAMHU BELIECTB; ONPEAEIIATH TUII
XUMHYECKOM CBSI3U B COCTUHCHHSX.

(63)

Knaccudukanms
XUMUYECKHX pe-
aKITHMN.

Knaccudukamnms xumuaeckux
peakuuii o pa3audHbIM MIPU-
3HaKaMm (4HCIIO U COCTaB pearu-
PYIOLIMX M 00pa3yroLIXcs Be-
IIECTB; TEMJI0BOH 3¢ deKT; uc-
MOJIb30BaHUE KaTaau3aTopa; Ha-
IpaBJeHNe; U3MEHEHUE CTere-
HEW OKUCIICHUSI aTOMOB).

PerynaruBHsle:

VYYUTHIBAIOT MPABUIIO B ITTAHUPOBAHUH U KOHTPOJIE
crocoba perieHusl.

[To3naBatenbHble: Mcnonap3yroT mouck HeoOXoIuMo
uH(OpMAIIKK /171 BHIIOJIHEHUS Y4eOHBIX 3a/laHHM ¢
MCIIOJIb30BaHNEM y4eOHOM JIUTepaTyphl
KomMmyHHMKaTHBHBIE: YUUTHIBAIOT pa3Hble MHEHUS U
CTpEMSTCS K KOOPAMHAINH PA3INIHBIX TTO3HIINH B
COTpPYIHUYECTBE

[TpenmeTHbIe: HAy4aThCS ONPEAEIIATH THUIIBI




XHUMHUYCCKUX peaKHHﬁ; BO3MOKHOCTD ITPOTCKAHUA
peaKuHﬁ HMOHHOT'O O6MeHa; COCTAaBJIATh YPaBHCHUSA
XHUMHUYCCKUX peaKuHﬁ.

(64)

DJIEKTPOJIUTH -
qyecKas
JICCOLUAITHSI.

ONEKTPOIUTHI, HEIJIEKTPOIUTHI,
ANIEKTPOIUTUYECKAS
JIMICCOIMALIUS, TUTIONb, CTETIEHb
JMCCOLUALINY, ACCOLUAIIHS

[IpenMeTHBIE yMEHHS: TOJDKHBI 3HATh: OINPECICHUS
MMOHSTHH (OQIICKTPOJIUTHYCCKAA JUCCOLUALINA,
«QIICKTPOJIUTHI», HEIICKTPOIUTHI», HOHHBIE
YpPaBHEHUS PEaKUU: TOJKHBI YMETh COCTABIIATh
ypaBHEHUS JUCCOLMAINY OCHOBAHUH, KUCIIOT, COJICH;
HOHHBIC YPaBHCHUA peaKuHﬁ - [IOJIHBIC U KPAaTKUC
NIO3HaBaTeNIbHBIC: 00IIeYUYeOHbIC - OPraHU30BBIBATh
CBOIO YUEOHYIO JIeATEIBHOCTD; (HOPMYIHPOBATH OTBETHI
Ha BOTIPOCHI YUUTENsSl; Y9aCTBOBATh B IPYIIIOBOM
paboTe; OCyIIECTBISATH MMOMCK U OTOOP HCTOYHHKOB
HeoOxoauMol HH(OPMALIUK; CUCTEMAaTU3UPOBATh
uHpopManuio; GopMyIHpOBaTh IPOOIEMY; TOTHIECCKUE
- COCTaBJIATH II€JI0€ U3 YaCTeH, B TOM YUCIIe
CaMOCTOSATENIFHO I0CTPAanuBaTh C BOCIIOJTHEHUEM
HE/IOCTAIOUINX KOMIIOHEHTOB; PETyJITUBHBIE:
IIPUHUMAThH Y4EOHYIO 3a/1a4y; BOCIPUHUMATh
MHGOPMALIMIO YUUTEIIS; 1IeJIeToIaraHue -
OCYIIECTBJIAThH TIOCTAHOBKY y4eOHOH 3a/1auil Ha OCHOBE
COOTHECEHHsI TOT0, UTO YK€ U3BECTHO 00YyJaroLIMcs, 1
TOro, 4TO €1Ic HEC N3BECTHO. KOMMYHUKATUBHBIC!
IUTAHUPOBATh yUeOHOE COTPYJTHUYECTBO C YUUTENIEM U
CBCPCTHUKAMU,; BbBIPpAKATH CBOU MBICJIH C )IOCT&TOHHOﬁ
MOJTHOTOW M TOYHOCTBIO; MPUHUMATh Y4acTHE B
JMCKYCCHH; HCIIOJIB30BAaTh PEUYEBBIE CPENICTBA JUIS
JIUCKYCCUU U apTyMEHTAIIMU CBOEH MO3UIINY;
JIMYHOCTHBIE YMEHUS: CaMOONPEAeTICHHE — MPOSIBIISIOT
MHTEJJIEKTyaJIbHbIE U TBOPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHUE K 00YUYEHUIO

Knaccudukanms
BELIECTB.

HpOCTBIe " CJIIOKHBIC BEUICCTBA.
I'ereTmueckue pAabl METAJIIA,

PerynstuBHsbie: Paznuyarot ciocob u pe3ynbrar
IEUCTBUS
[To3naBatenbHble: Branetot o0IuM nNpueMoM perieHus




(65-66)

HemeTaia. Okcuibl (OCHOBHBIE
1 KHCIIOTHBIE), THIPOKCHUIBI (OC-
HOBAHMS U KUCIIOTHI), COJIU: CO-
CTaB, KIaccuuKamms u oomme
XUMUYECKHUE CBOWCTBA B CBETE
TEOPUH IIEKTPOIMTHYECKOU
JUCCOLMALMU U IIPEICTABICHUN
00 OKHCIHUTETHHO-BOCCTAHOBHU-
TEJIbHBIX PEaKLMIX.

3aj1a4
KommynukaTtuBHbie: JloroBapuBaioTcs 0 COBMECTHOM
JIESITEIBHOCTH 1101 PYKOBOJCTBOM YUUTEIIS
DopMHUPYIOT MOHUMaHuE 0COOEHHOCTEH KU3HU U TPyJa
B YCJIOBUSAX MH(pOpMATU3ALUU O0IIECTBA

[IpenmeTHbIe: MOHUMATH KJIACCH(HUKAIIMIO BEIIECTB,

MOHSITHUE IEKTPOJIUT U HEIIEKTPOJIUT, OKUCIUTEID U
BOCCTaHOBUTEb.

VYMeTh Ha3bIBaTh: COEAMHEHUS U3YUYEHHBIX KIIAaCCOB;
OOBSCHSTD:

CYLIHOCTb peaklii HOHHOIO0 0OMEHA; XapaKTepu30BaTh:
XMMHMUYECKHAE CBOMCTBA IIPOCTHIX BEUIECTB U OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCIUHEHU; ONIPEEIIATh
COCTaB BEIIECTB 110 UX (popmynam;

IIPUHA/IJIEKHOCTD BELLIECTB K ONPEEIEHHOMY Kiaccy
COEIMHEHUH; COCTaBIITh (POPMYJIbl HEOPTAHUYECKUX
COEIMHEHUH U3YYECHHBIX KJIACCOB.

(67)

Hrorosas
KOHTpPOJIbHAS
pabota Ne3

Hayuamcs 060061mate nHGpOpMaIuio Mo TeMe B BUJIE
CX€M, BBIIIOJHATH TECTOBYIO PabOTy

Perynarusnsie: Paznuyator crioco0 u pe3ynabrar
JIEUCTBHUS

Ilo3HaBaTenbHbIE:

OgnazeroT o0IMM IPUEMOM PELIeHUs 3a7a4
KommyHukatusHble: KOHTpOIMpYIOT NeCTBUS
napTHepa

HMeroT 1esiocTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

(68)

XHUMHUYECKOE 3a-
TPSA3HEHUE OKPY-
YKaroIIEH cpeabl U
€ro IOCJICCTBHS.

[Tpo6aemb! Oe3omacHOro uc-
MOJIb30BaHUs BELIECTB U XUMU-
YECKUX PEeaKkIfil B IOBCEIHEB-
HOM *KW3HU. TOKCHUYHBIE, TOPIO-

PerynaruBhslie:

Paznuuatot crnocob u pe3ynbraT JeiicTBUs
ITo3naBaTenbHbIE:

Brnaneror o61mum npueMom perieHus 3a1au




3aimTa NIpoeKTOB | YM€ U B3PbIBOOIIACHBIE BEllle- KommynukaTtuBHble: KOHTpoMpyroT neiicTBus

cTBa. beITOBas XuMuyeckas HapTHEpa
PAMOTHOCTS. NmeroT 11esiocTHoe MUPOBO33pEHUE, COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH

[IpeameTHBIE. YMETDH UCIIOIB30BATh MPUOOPETEHHBIE

3HAHUS B MPAKTUYECKOM JIEITEILHOCTH U MOBCEHEBHOM
YKU3HH JIJIs1 0€3011aCHOTO OOpaIlIeHHs C BEIIECTBAMU U
MaTepUaIamu;

AKOJIOTMYECKH TPAMOTHOT'O MOBEJCHUS B OKPYKAIOIIEH
cpele; OUECHKHU BIMSIHUA XUMHYECKOTO 3arpsi3HEHUI
OKPYXAaIOIIEH Cpebl HA OPraHu3M YEJIOBEKA.

Kpurepun u HOpMbI OLIEeHKH 3HAHUI 00Y4YAKOIIHXCS
1. OueHka yCcTHOro oTBeTa

Ouenka "5" craBuTCs, €cliu 00yJaronuiics:

1. moka3pIBaeT Iiay0OKO€ W IMOJIHOE 3HAaHME M IOHUMaHHE BCEro 00bEMa MPOrpaMMHOIO MaTepuania; IMOJHOE€ NOHMMaHHE CYLIHOCTH
paccMaTpuBaeMBbIX NOHITHMN, IBICHUHN U 3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBSI3EH;

2. yMeeT COCTaBUTH IMOJHBIA W NMPaBWIbHBIA OTBET Ha OCHOBE M3YYEHHOI'O MaTepHaja; BBLIEIATH IJIaBHBIE IOJIOKEHUS, CaMOCTOSTEIbHO
MOJITBEPXK/1aTh OTBET KOHKPETHBIMU NPUMEpPaMH, (paKTaMu; CaMOCTOATENBHO U apryMEHTHPOBAHO JieNaTh aHaIN3, 00001eHNs, BHIBO/IbI; YCTAHABINBATh
MeXIMpeIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBSI3U; TBOPUECKU MTPUMEHSTh [TOJIyY€HHbIE 3HAHUS B HE3HAKOMOM
CUTYyallud; TIIOCJIE0BaTEeIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30IIMOOYHO u3JIaraTh y4eOHBIH MaTepuall; JaBaTh OTBET B JIOTMUECKOU
MOCJIEZIOBATEIBHOCTH C HCIOJIb30BAHUEM MPHUHATON TEPMHHOJIOTHM; JeJaTb COOCTBEHHBbIE BBIBOJABI; (HOPMYIHPOBATh TOYHOE ONpENEIICHUE U
HCTOJIKOBAaHHUE OCHOBHBIX MOHSATHI, 3aKOHOB, TEOPHI{; NMPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT y4eOHMKA;, HM3JIaraTh MaTepuain JUTepaTypHBIM
SI3BIKOM; MPABUJIBHO U OOCTOATEIHHO OTBEYATh HA JOMOJHUTENBHbBIE BOIPOCH! YUUTENS; CAMOCTOSTEIbHO U PAllMOHAIBHO MCIOJIb30BaTh HArJsAHbIE
nocoOusi, cripaBOYHbIE MaTepHalibl, YI€OHUK, OMOJHUTENbHYIO JIUTEPATYPY, MEPBOUCTOYHUKH;, MPUMEHSATh CUCTEMY YCIOBHBIX 00O3HAUYEHUIl MpH
BEJICHUH 3aIHCe, COMPOBOXKIAAIOIINX OTBET; UCIOJIB30BaHUE JJIsl JOKA3aTEeIbCTBA BBIBOJOB U3 HAOIIOACHUI U OIBITOB;

3. CaMOCTOSITENLHO, YBEPEHHO M 0€30IIMO0YHO MPUMEHSET MOJyUYeHHbIE 3HAaHUS B PELICHUH MPOoOJIeM Ha TBOPUECKOM YPOBHE; JIOMYCKAeT He
0osee OJTHOTO HEAOYETA, KOTOPBIM JIETKO MCHPABISAET MO TPEOOBAHUIO YUUTENS; UMEET HEOOXOAMMbIE HaBBIKU pabOThI ¢ MpuOOpamu, 4epTeKaMH,
cXeMaMHM U TpaduKamMu, CONYTCTBYIOLUIMMH OTBETY; 3alIMCH, CONPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.




Ounenka "4" craBurcs, eciy 00yJaromUncs:

1. mokasbpIBaeT 3HaHMUS BCEro M3y4EHHOIO MPOrpPaMMHOI0 Marepuaia; JaéT MOJIHBIA M MpaBHIbHBIA OTBET Ha OCHOBE M3YYEHHBIX TEOPHIi;
HE3HAYUTENIbHBIC OMIMOKU M HEJAO0UETHI IPU BOCIIPOM3BEACHUN U3YUEHHOTO MaTepHaa, OrpeeIeHUs IIOHATHIA 1ajl HeNOJIHbIe, HeOObIINe HETOYHOCTH
IIPU UCIOJIb30BAHUYU HAYYHBIX TEPMUHOB WJIM B BBIBOJAX U 00OOIIEHUSAX U3 HAOMIOACHUH U ONBITOB; MaTepuall U3JlaraeT B ONpeesIEHHON JTOrHYe CKOM
MOCJIeIOBATEIBHOCTH, IPU 3TOM JOMYCKAeT OJHY HErpyOylo OmMOKY WM He 0ojee JBYX HEIO0YETOB U MOXKET MX HCIPABUTHh CAMOCTOSITENILHO IPH
TpeOOBAHUU UJIU NTPH HEOOJIBLION MTOMOLIH IIPEINoIaBaTessl; B OCHOBHOM YCBOWJI y4eOHBIH MaTepHall; MOATBEP)KIAeT OTBET KOHKPETHBIMU ITPUMEPAMH;
IIPaBWJIbHO OTBEYAET HA JOIOJIHUTENbHBIE BOIIPOCH] YUUTES;

2. yMeeT caMOCTOATENbHO BBIICIAThH INIaBHbIE MOJOXKEHUSI B U3yUYCHHOM MaTepHajie; Ha OCHOBaHUM (aKTOB M NPUMEPOB 00001IaTh, 1ei1aTh
BBIBOJIbI, YCTAHABIMBATh BHYTPHUIIPEAMETHBIC CBS3M; NMPHUMEHATH TOJTYYCHHBIC 3HAHWS Ha MPAKTUKE B BHUJOW3MEHEHHOH CHTyaluHu, COOIIOAAThH
OCHOBHBIE ITpaBUJIa KYJIbTYpPbl YCTHOM PEUH U CONPOBOKIAIOIIEH MUCbMEHHOM, UCIIOIb30BATh HAYYHbIE TEPMUHBL;

3. He o0Jy1azaeT 10CTaTOYHBIM HAaBBIKOM pabOTHI CO CIIPABOYHOM JIUTEPATYPOH, YUCOHUKOM, IEPBOMCTOUHUKAMH (IIPAaBUIIBHO OPUEHTUPYETCS, HO
palboTaeT MeUIEHHO); I0IyCKaeT Herpyoble HapylIeH!s IpaBuil 0(pOopMIIEHHsI TMCbMEHHBIX padoT.

Onenka "3" craBurcs, eciny 00yJaromuncs:

1. ycBOMJI OCHOBHOE COJiepXkKaHKe Yy4eOHOIo MaTepHaia, UMeeT po0esbl B yCBOGHUH MaTepHalia He MPEensITCTBYIOIHUE JalbHEHIIeMY YCBOCHHIO
[IPOrPaMMHOT0 MaTepHaa;

2. MaTepHai u3JjlaraeT HeCUCTEMaTU3UPOBAHHO, ()parMEeHTapHO, HE BCEr1a MOCIe0BaTENbHO;

3. OKa3bIBaeT HEAOCTATOUHYIO CHOPMUPOBAHHOCTH OT/ACIBHBIX 3HAHUI M YMEHUI; BBIBOBI U 0000IICHHUS apryMEHTHPYET Cl1abo0, TOIMYCKaeT B
HHX OIIUOKH;

4. nonycTHs1 OIIMOKH U HETOYHOCTH B UCIOJIb30BAHUN HAYYHOW TEPMUHOJIOTUH, ONIPEAEIICHUS MOHATUH /1aJl HE0CTAaTOYHO YETKUE;

5. He HCMONb30BaJl B KaYECTBE JOKA3aTElIbCTBA BBIBOJABI M 000OIIEHMS W3 HaOMIO/EHUM, (aKTOB, OMBITOB WM JONYCTUJ OMIMOKH NMPH HX
U3JI0KEHUU;

6. UCIIBITHIBAET 3aTPyJHEHUS B NMPUMEHEHUU 3HAHWUN, HEOOXOIMMBIX JUISl PEIIEHUS 3a/ad Pa3IMYHbIX TUIOB, NPU OOBSICHEHWH KOHKPETHBIX
SIBJICHUI Ha OCHOBE TEOPUI M 3aKOHOB, WJIN B MOATBEPKICHUN KOHKPETHBIX IPUMEPOB MPAKTUUYECKOTO MPUMEHEHHS TEOPHii;

7. OTBEYaeT HEMOJIHO Ha BONPOCHI yuuTens (yImyckas U OCHOBHOE), WJIM BOCIIPOM3BOJAMT COJIEpP)KaHUE TEKCTa y4eOHMKa, HO HEAOCTAaTOYHO
IIOHMMAET OTJEJIbHBIE TIOJIOKEHUS, UMEIOIINE BaXKHOE 3HAYEHHUE B 3TOM TEKCTE;

8. 0OHapy’KMBaeT HEIOCTATOYHOE MOHUMAaHHUE OT/IEIbHBIX MOJIOKEHUH IIPU BOCIIPOU3BECHUH TEKCTa y4eOHUKA (3amuceil, IepBOUCTOUYHUKOB)
WA OTBEYAET HETIOJIHO Ha BOIPOCH! YUUTEJS, JOMYCKast OJIHY-/IBE IpyOble OMNOKH.

Ouenka "2" craBuTcs, eciu 00yJaromuncs:
1. He ycBOWII U HE pacKpblll OCHOBHOE COJIEp)KaHNE MaTepUaa;
. He JeJIaeT BBIBOJOB 1 000OIIEHNIA.
. HE 3HAeT M HE MOHMMAET 3HAUUTENIbHYIO WJIM OCHOBHYIO YaCTh MIPOIPaMMHOI0 MaTepHaia B mpe/esiaX MOCTaBICHHBIX BOIIPOCOB;
. WM UMeeT cl1abo c(hopMHUpPOBAHHBIE M HETIOHbIE 3HAHUS M HE YMEET IPUMEHATh UX K PEIIeHHIO KOHKPETHBIX BOIPOCOB U 3aj1a4 Mo 00pasiy;
. WIY TIpU OTBeTe (Ha OJIMH BOIIPOC) JIOMyCKaeT Ooiee IByX IpyObIX OMHNOOK, KOTOPbIE HE MOXKET UCTIPaBUTh Ja)Ke MPH MOMOIIH YIUTEIS.
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2. OneHkKa HKCNepUMeHTATbHBIX YMeHUi (MIPpaKTHYeCKUX padoT)

OreHKa CTaBUTCS HA OCHOBAHUU HAOIIOICHUS 32 O0yUYaAIONUMUCS ¥ MUCHEMEHHOTO OTYeTa 3a padoTy.
Ouenka "5" craBuUTCS, €U 00yYAFOIIHICS:

1. mpaBUIILHO OMPEIEIIHII LIEb OTIbITA;

2. BBIMOJIHWI pabOTy B MOJTHOM 00BbeMe C COOII0/IEHHEM HEOOXO0JMMOM MOCIe0BAaTEIbHOCTH MPOBEACHUS OIIBITOB U U3MEPEHUI;

3. CaMOCTOSATEIHHO U PAIlMOHATHFHO BRIOPAJ M TIOITOTOBIII AJISI OIIBITa HEOOXOIMMOE 000PYTIOBAHUE, BCE OMBITHI IPOBEIT B YCIOBUSAX U PEKUMAX,
o0ecreurBaIIUX NOJyYeHHE PE3yIbTaTOB U BHIBOIOB C HAMOOJIBIIEH TOYHOCTHIO;

4. HAyYHO rPaMOTHO, JIOTUYHO OMNucal HabMt0AeHUs U CPOPMYIIUPOBAI BBIBOBI U3 ONbITAa. B mpencTaBieHHOM oTueTe MPaBUIIbHO M aKKYPAaTHO
BBITIOJTHIII BCE 3aIMCH, TaOIUIIBI, PUCYHKH, YEPTEKH, IpaUKH, BHIYUCICHUS U CIIEall BBIBOIBL;

5. IIPOSIBJISIET OPraHU3AIMOHHO-TPYAOBBIE YMEHUS (MTOAIEPKUBAET YUCTOTY pab0OUero MecTa 1 MOpsI0K Ha CTOJIe, SKOHOMHO HUCTIOIb3YEeT
pacxoJHbIE MaTepHAIbI).

6. DKCIIEPUMEHT OCYIIECTBIISET 10 TUTAHY ¢ YI€TOM TEXHUKH OC30ITaCHOCTH U MIPABIII PAbOTHI C MaTepHallaMd U 000PYIOBAaHUEM.

Ouenka "4" craBuTcs, eciu 00y4aromUNics BBIMOIHIII TpeOoBaHMs K oLieHke "5", HO:

1. onBIT IPOBOJIUI B YCIOBUAX, HE 00ECMEUMBAIOIINUX JOCTATOYHOU TOYHOCTH U3MEPEHHUIA;

2. uiau OBbLIO JIOMYIICHO JABa-TPH HEJI0UEeTa;

3. wim He 6oiee OTHOIM HErpyOOl OMMOKU M OJJHOTO HEJA0YETa,

4. W11 SKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO;

5. WM B ONMCAaHUM HAOIIO/IEHUH U3 OMBITa JOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIAN HETOHEIE.

Ouenka "3" craBurcs, eciny 00yJaromuncs:

1. mpaBUIIbHO OMPEIEIHII IIENIb OTBITa; Pa0OTY BBHIMOIHSET MPABIIILHO HE MEHEE YeM HAIOJOBHHY, OJJHAKO 00BHEM BBHITIOTHEHHON YacTH TaKOB,
YTO MO3BOJIAET MOTYIUTh MPABUIBHBIC PE3YIHTAThl U BHIBOJBI 10 OCHOBHBIM, TPUHITUIIHATILHO BAXKHBIM 3a/1a4aM paboThI;

2. wu moao0p 0060pyAOBaHUs, OOBEKTOB, MATEPUAIIOB, a TAKXKe PAaOOTHI M0 HAYAITY ONBITA MPOBEJI C IOMOIIBIO YUYUTEIIS; WIIHA B X0J1€ IIPOBEACHUS
OTIbITa U U3MEpPEHUI ObUIN AOMYILEHb! OIUOKHU B ONMCAHUH HAa0II01€HUH, (OPMYIUPOBAHUHU BHIBOJIOB;

3. OTIBIT MPOBOJIMIICS B HEPAIIMOHATIBHBIX YCIOBHUSX, YTO MPHUBENIO K TOMYYEHUIO PE3YIBTATOB C OONbIIEH MOTPEIIHOCTHIO; U B OTYETE OBLITU
JOTYIIIEHBI B OOIIEH CII0KHOCTH HE 00Jiee IBYX OIMTMOOK (B 3aMUCSIX €UHUIl, U3MEPEHHUSX, B BRIYUCICHUIX, rpaduKax, TaOJIMIax, CXeMax, aHaIN3e
MOTPEUIHOCTEH U T.11.);

4. nomyckaet rpyoyro omurOKy B X0/Ie SKCIIEpUMEHTa (B 00bSICHEHUH, B 0pOpMIICHUHN PabOThI, B COOTIOCHUH TIPABMIT TEXHUKH 0€30MMacHOCTH
pu paboTe ¢ MaTepragaMu U 000PYJOBaHHEM ), KOTOPasi HCTIPABIISIETCS 10 TPEOOBAHUIO YUHUTETIS.

Ouenka "2" craButcs, ecinu 00yJaromuncs:

1. HEe ompenen I CaMOCTOSTENBHO 1IeITb OTBITA; BBHIITOIHUI pabOTy HE OTHOCTHIO, HE TIOJTOTOBIII HY)KHOE 000pYyAOBaHHE U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB;

2. WM ONIBITHI, U3MEPEHUS], BEIYUCIICHNUSI, HAOIIOICHHS MPOU3BOIUINCH HETIPABUIIHHO;

3. unu B XoJie paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYEHHbIE B TpeOOBaHUAX K oLeHke "3";



4. nomyckaer aBe (1 6oyee) TpyObie OMOKH B X0/ SKCTIEPUMEHTA, B OOBbSICHEHUHU, B 0)OPMIICHUU PAOOTHI, B COOJIIOICHUY TIPABUI TEXHUKU
0€30MacHOCTH IIPU pabOTe ¢ BEIIECTBAMH U 000PYJ0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTh JaKe 110 TPEOOBAHHUIO YUUTEIIS.

3. OneHka yMeHHUii peniaTh pacueTHbIE 3a1a4H

Onenka «5»:
B JIOTHYECKOM PACCYKJECHUU M PEIICHUU HET OMIMOOK, 3a7a4a penieHa parioHaIbHBIM CII0OCOO0M;
Onenka «4»:
B JIOTHYECKOM PACCYXJICHHUH U PEIICHUS HET CYIECTBEHHBIX OMIMOOK, HO 3a/1a4a pelieHa HepaluoHaIbHBIM CIIOCOO0M, MITH JIOIYIIIEHO He OoJee
JIBYX HECYIIECTBEHHBIX OMIHMOOK.
Onenka «3»:
B JIOTHYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OLUIMOOK, HO JOIMYIIEHA CYIIECTBEHHAs OLIMOKa B MAaTEMaTHYECKUX pacueTax.
Onenka «2»:
1. uMeeTcs CylIeCTBeHHbIE OMIMOKH B IOTHYECKOM PACCYKJICHUU U B PEUICHHH,
2. OTCYTCTBHE OTBETa Ha 3a/laHUE.

4. OneHKa KOHTPOJIbHBIX PadoT

Onenka «5»:
OTBECT HOJIHI)II;'I nu HpaBHJ’ILHBIfI, BO3MOXXHa HGCYHIGCTBGHHafl OHH/I6K3.
Onenka «4»:
OTBET HEIOJIHBIN WU JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»:
paboTa BBIITOJIHEHA HE MCHEE YeM HAITOJIOBUHY, JOIYIIECHA OJTHA CYIICCTBCHHAs ONIMOKA U TIPH STOM JBE-TPU HECYIIECTBEHHBIC.
Onenka «2»:
1. pa60Ta BBIITOJTHCHA MCHBIIIC YEM HaHOJ'IOBI/IHy nIn COJIep}KI/IT HECKOJIBKO CyHICCTBeHHBIX OHII/I6OK;
2. paboTa He BBITIOJTHEHA.
[Tpu onieHKe BBIMOIHEHNUS KOHTPOJIbHON pabOThl YUUTHIBAIOTCA TPeOOBAaHUS €IUHOTO Ophorpapuueckoro pekuma.

Jist olileHMBaHMS 3HAHUHN U YMEHHH 00yUJaIOMIMXCSl HCIIONIB3YIOTCS KOHTPOIBHO-U3MEPUTENFHBIC MaTepPHaJIbl, pa3padoTaHHBIE aBTOPAMHU
y4eOHO-METOJUUECKOr0 KOMILIEKCa:

e AxmeroB M.A. Xumus. 8 kitacc. KorTponbsHbie 1 ipoBepodHbie padoThl k yueOnuky O.C. 'abpuensaa. — M.: OO0 «JIpodar, 2018.

e AxmeroB M.A. Xumus. 9 kiacc. Kontponbabie u npoepounsie padotsl k yueoHuky O.C. 'abpuensna. — M.: OO0 «/Ipoday, 2018.



