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IMosicuuTeIBLHAS 3aIMCKA

Jannas pabodvasi mporpamMma SIBISIETCS YacThl0 OCHOBHOW 00pa30BaTeIbHON MPOTpaMMBbI
cpenHero oomero oopasoBanusi MyHHIMITATEHOTO 00IIE00pa30BaTeILHOTO yupekaeHus nuiei Nel
TyTaeBCKOro MYyHHUIMIAIBHOIO paloHa, YTBEPKIAEHHOW mpukazoMm aupektopa ot 06.04.2018r.
Ne100/01-09 «O6 yTBepkIeHHH OCHOBHOH 00pa30BaTENbHOM MPOTPaMMBl CPEIHEro OOILIeTo
00pa3oBaHHs.

Pabouas mporpamma ydeOHOro mnpeamera «Xumus» (0a30BbIi ypOBEHb) COCTaBICHAa Ha
YPOBEHB cpenHero oomiero oopaszosanus (10-11 kimacc), paccunrana Ha 68 yacos (1 yac B Heem0) —
34 gaca B 10 kiacce u 34 yaca B 11 kiacce.

HcxoqapiMy JOKYMEHTaMH ISl COCTaBJICHHS pabodeid MporpaMMEbl SIBUTHCH:

1. ®epepanbHbli TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM  CTaHIAPT CpeAHEro  OOIIero
oOpazoBanus (yrBepxn€H mnpukazoM MuHoOpHayku Poccum Ne 413 ot 17 mas 2012 roma) c
M3MEHEHUSIMH U JTonoTHeHHSIME: Nel1645 ot 29 nekadbpst 2014 1., Ne1578 ot 31 nexadps 2015 1., Ne613
oT 29 HIOHS 2017 T. [D51eKTpOHHBIN pecypc] - Pexum JIOCTyMa:
https://docs.edu.gov.ru/document/bfOceabdc94110049a583890956abbfa/;

2. Tlpumepnas ocHOBHas oOpa3oBarelbHasi MporpaMma CpeaHero oomiero obpa3zoBaHUS.
Opobpena pemenueMm  (enepaibHOr0  yueOHO-METOJIUYECKOr0 OOBEIUHEHHs] [0  00lemMy
obpazoBanuio (mpotokos ot 28 utons 2016 r. Ne 2/16-3) [DnekrponHslii pecype] — Pexum gocrymna:
http://fgosreestr.ru/registry/primernaya-osnovnaya-obrazovatelnaya-programma-srednego-obshhego-
obrazovaniyal/;

3. Ilpuka3z MunucrepctBa npocBemieHus: Poccuiickoit ®eneparuun ot 20.05.2020 Ne 254
"O6 yrBepkAcHUH (eACPATHHOIO TEPEYHsS YYCOHWKOB, AOIMYIIEHHBIX K HCIOJB30BAHUIO TIPU
pean3any UMEIOIINX TOCYJapCTBEHHYIO aKKpEAUTalKi0 00pa3oBaTeNbHBIX MPOrpaMM Ha4allbHOTO
00111ero, OCHOBHOTO OOIIET0, CPEAHEro 00Imero 0Opa3oBaHus OPraHU3AUSIMHE, OCYIIECTBIISIONTIMH
o0pa3oBaTeNbHYIO JeATeNbHOCTD" [DneKTpOHHbIN pecypc] - Pexum JOCTyMaA:
https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/;

4. Ilpuka3z MunucrepctBa npocseiienus: Poccuiickoit @eneparuu ot 23.12.2020 Ne 766 «O
BHECEHUU M3MEHEHUH B (pelepalbHbIi MepeyeHb Y4eOHUKOB, JOMYIICHHBIX K UCHOJIb30BAHUIO MPH
pealn3anui UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTEIIbHBIX MPOTPaAaMM HAYalIbHOTO
00111er0, OCHOBHOT'O 001IIero, CpeHero oomiero o0pa3oBaHusl OpraHU3alMsIMH, OCYIECTBISIOIINMU
00pa3oBaTeNbHYIO JICSATEILHOCTD, YTBEPKIACHHBIH TpPHKa30oM MUHHCTEPCTBA  TPOCBEIICHHUS
Poccuiickoit @enepanuu ot 20 mass 2020 r. Ne 254 [DnexTpoHHBIH pecypc] — Pexxum nocryna:
https://fpu.edu.ru/uploads/files/a2174f94875ee5f20b2e3b39caf5bel5. pdf;

5. TlocranoBnenue ['7aBHOrO TrOCYJapCTBEHHOTO CaHMTApHOrOo Bpada Poccuiickoit
Oeneparmr ot 28.09.2020 Ne 28 «O06 yrBepxknenuu canutapHbeix npaBun CIT 2.4.3648-20
«CaHUTapHO-AMUAEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3aIMsAM BOCIIUTAHUS M OOy4YEHHS, OTAbIXa
U O3JI0pPOBJICHUS JIeTed W MOJOIekKW» [DnexkTpoHHbd pecypc] — Pexum gocryma:
http://publication.pravo.gov.ru/Document/View/0001202012210122;

6. OcHoBHas  oOpa3oBaTellbHas  MporpaMMa  cpemHero  obmero  oOpa3oBaHHS
MyHunumnagpHOro 001eo0pa3oBarensHOro yupexkaenus aumeid Nel TyTaeBCKOro MyHHMIIMITATBHOTO
paiiona (yrBepxaeHa npukazoM gupexropa Nel100/01-09 ot 06.04.2018 roxga);

7. Astopckas nporpamma (Paboune nporpammel k YMK O.C. I'abpuensna. Xumus. §-11
kiaccsl/ aBT.-cocT. [.M1. Macnakosa, H.B. Cadponos. — Bonrorpaa: « YUHUTEJIby», 2016);

8. VYuebOnsiit tutan MOV nureit Nel na 2022-2023 yueOHbIl 1O,

9. Kanennapusiii yueOub1i Tpadux MOV mumeit Nel wa 2022-2023 yaeOHsbIii ro1.

Pabouas nporpamma opreHTHpOBaHa Ha UCIIOJb30BaHueE cieayronero Y MK:

o Tabpuenst O.C. Xumus 10 xmacc. ba3oBelii  ypoBeHb. YueOHHMK Ui
obmeoOpa3zoBatenbHbIX yupexkaenuid. — M.: OO0 «/Ipoday, 2019

e Tabpuemnsn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 11 knacc. ba3zoBelii ypoBeHb.

VYuebuuk ans oOmieobpa3oBarenbHbIX yupexaeHuil. — M.: AO «M3parensctBo «IIpocsemenue»,
2019
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https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/

IlnanupyemMblie pe3yabTaThl OCBOCHUSA Y4eOHOT0 NpeaMeTa « XuMHs»
(6a30BBIit ypoBeHD)

JInyHOCTHBIE pe3yJIbTaThI:

JIu4HOCTHBIE pe3yabTaTbl B cdepe OTHOIIEHUI oOydalomuxcssi K cede, K CBOeMY
310POBbI0, K IO3HAHMIO celsi:
— OpHeHTalMsl OOyJaroIIMXCsl Ha JOCTH)KEHUE JIMYHOIO CYacThsl, peaM3alliio MO3UTHBHBIX
KU3HEHHBIX IE€PCIIEKTUB, WHUIMATUBHOCTb, KPEATUBHOCTb, T'OTOBHOCTb M CIOCOOHOCTh K
JMYHOCTHOMY CaMOOTIPEAETICHNUIO, CIOCOOHOCTh CTaBUTh 1IN U CTPOUTH KU3HEHHBIC IIJIaHBI,
— TOTOBHOCTb M CHOCOOHOCTh OOecneuuTh cebe M CBOMM OJNM3KHUM JOCTOHHYIO JKM3Hb B
IIPOLIECCE CAMOCTOATEIbHON, TBOPYECKOU U OTBETCTBEHHOM IEATEIBHOCTH;
— TOTOBHOCTb M CHOCOOHOCTh OOYdYarOmIMXCS K OTCTAaMBaHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CIIOCOOHOCTH BBIpA0ATHIBATH AHTHUKOPPYIIIMOHHOE
MHUPOBO33PEHUE, COOCTBEHHYIO MO3ULMIO 10 OTHOIIEHUIO K OOLIECTBEHHO-TIOJIMTHYECKUM COOBITHIM
IIPOLUIOTO U HACTOSIIEr0 HAa OCHOBE OCO3HAHMSI U OCMBICIEHHSI UCTOPHM, TYXOBHBIX LIEHHOCTEW U
JNOCTH)KCHHM HAllIEH CTPaHbl,
— TOTOBHOCTh M CIIOCOOHOCTh OOyYaroIMXcCsd K CaMOpPa3BUTHUIO M CaMOBOCIHMTAaHHUIO B
COOTBETCTBHHM C OOIIEYETOBEYECKMMHU IICHHOCTAMH M HWJeajJaMH TPaKJAaHCKOTO OOIIEeCTBa,
noTpeOHOCTh B (PM3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTHBHO-030POBUTEIHHOM
JESATEIBHOCTBIO;
— MIPUHATHE U peaju3alysl [EHHOCTEW 3JI0pOBOr0 U 0e30macHOro oopasa >KW3HH, OepexHOe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (PM3MYECKOMY U MICHUXOJIOTUIECKOMY
3I10pOBBIO;
— HENPUSITUE BPEAHBIX IPUBBIYEK: KYPEHHUsI, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yJbTaThl B cepe oTHOLIeHUH o0ydaromuxcs K Poccun kak k Pogune
(OreuectBYy):
— poccHiicKasi WICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO POCCHHMCKON HWICHTUYHOCTH B
NOJUKYJIbTYPHOM  COLMYME, YYBCTBO IPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOW  OOLIHOCTH
poccuiickoro Hapojaa u cynp0e Poccuu, maTpuoTu3M, TOTOBHOCTh K cCiyKeHHto OTedecTBy, €ro
3alluTe;
— YBa)XEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTHU Nepe] PonnHOM, roprocT 3a cBOi
Kpail, cBO0 PoJMHY, MpONuIOe M HACTOAIIEE MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuu, yBakeHue K
rocy/1apCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);
— ¢dbopMHUpOBaHHE YBaXEHHUS K PYCCKOMY SI3BIKY KakK IOCYIapCTBEHHOMY s3bIKy Poccuiickoii
@denepanyy, SBISIONIEMYCS OCHOBOM POCCUMCKOW MJIEHTUYHOCTH U TIJIaBHBIM  (DakTOpoM
HAIlMOHAJILHOTO CaMOOIIPE/IETICHHUS;
— BOCIIUTAHHE YB@KEHUS K KyJIbType, s3blKaM, TpaJulUsaM M O0bl4asiM HapoJIOB,
npoxuBaromux B Poccuiickont denepanun.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00yYAIOIINXCH K 3aKOHY, TOCYAapCTBY U
K IPa’KIAHCKOMY 00IIIeCTBY:
— IpaX/JIaHCTBEHHOCTb, TIpa)XJaHCKas T[O3MIMS AaKTUBHOIO M OTBETCTBEHHOIO WIEHA
poccuiickoro o0I1ecTBa, 0CO3HAIOIIET0 CBOU KOHCTUTYIIMOHHBIE IIPaBa M 003aHHOCTH, YBa)KaIOLIETO
3aKOH M IPaBOINOPSIOK, OCO3HAHHO IPUHUMAIOIIETO TPAaJULUOHHBIE HAIMOHAJIbHBIE H
oO1ieyenoBeyecKne T'yMaHUCTUYECKHE M JIEMOKpPaTUYeCKHWEe LEHHOCTH, TOTOBOIO K Y4YacTHIO B
00I1IeCTBEHHOM JKH3HH,
— MPU3HAHUE HEOTUYXKJAAEMOCTH OCHOBHBIX IPaB M CBOOOJ] Y€IOBEKa, KOTOPbIE MPUHAIJIEKAT
K&KIOMY OT pOXKJEHHUS, TOTOBHOCTh K OCYLIECTBIIEHHIO COOCTBEHHBIX NpaB M cBoOoxa 0e3
HapyleHus: IpaB U cBOOOJ JAPYrHX JIHUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE IpaBa U CBOOOIBI
YeJI0BeKa W TPaKIaHWHA COTJIACHO OOIIENpPU3HAHHBIM NPUHIUIAM U HOPMaM MEXIYHapOJHOTO
npaBa U B coorBercTBUM ¢ KoHcturynmein Poccmiickont ®denepanuu, npaBoBas U MOJIMTHYECKAsS
IPaMOTHOCTB;



— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHSl HaykKu U
OOIIECTBEHHON TMPaKTUKH, OCHOBAaHHOE Ha JUAlOre KyJIbTyp, a TakkKe pa3nyHbiXx (opm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B MOJIUKYJILTYPHOM MHPE;
— UHTEpUOpU3AIMS [IEHHOCTeH JEeMOKpPaTUM U COLMAIBHOM CONMIAPHOCTH, TOTOBHOCTbH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHUI B IPYIINE UM COLUAIBHON OpraHu3alliy;
— TOTOBHOCTh OOyYamIIUXCd K KOHCTPYKTHBHOMY YyYacTUIO B TPHHITHU pEIICHUH,
3aTparuBalIIUX HUX IpaBa U HUHTEPEChl, B TOM YHUCJIE B Pa3IUYHbIX (opMax OOIIECTBEHHOM
camMoOpraHu3alyu, CaMOYIpaBJIeHHsI, OOIIECTBEHHO 3HAUUMOM e TEIbHOCTH;
— MPUBEP)KEHHOCTh HUAEAM HWHTEpHAIIMOHATN3MA, JPYXKObI, paBEHCTBA, B3aWMOIIOMOLIH
HapoJI0B; BOCIMTAHHUE YBAXXUTEJIBHOIO OTHOIICHHS K HAllMOHAJBLHOMY JOCTOMHCTBY JIIOJEH, HX
YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;
— TOTOBHOCTb OOYYalOIIUXCS TMPOTUBOCTOSNTh HACOJOTHH HKCTPEMHU3Ma, HalMOHAIN3MA,
KceHo(poOMM;  KOppYyNUWH; JUCKPUMHUHALIMKM 1O  COLHAIBHBIM, DPEJIMTHO3HBIM,  PAacCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKaM U JIPYTUM HETaTUBHBIM COLIMAILHBIM SIBJICHUSIM.

JInuHoCcTHBIE pe3yabTaThl B cdepe OTHOMIEHHH O00y4YalIIMXCS C OKPY/KAOMMMH
JIIOIbMU:
— HPaBCTBEHHOE CO3HAHME U MOBEJEHUE HA OCHOBE YCBOEHMSI OOIIEUETOBEUECKUX LIEHHOCTEM,
TOJIEPAaHTHOTO CO3HAHMS M MOBEJICHHS B MOJIHUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
UAJIOT C JAPYTUMHU JIIOJbMH, JOCTUTaTh B HEM B3aWMOINOHHMMAHHUSA, HAXOAWTH OOIIUE LEeNU |
COTPYIHUYATH IS UX JTOCTUKEHUS;
— MPUHATHE T'YMaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U JOOpOXkKeNIaTeabHOoe
OTHOIICHUE K JPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;
— CIOCOOHOCTh K COMEPEKMBAHUIO U (POPMHPOBAHUE TO3UTHUBHOTO OTHOLICHHS K JIIOISM, B
TOM YHUCJIE€ K JIMIAM C OIPAaHMYEHHBIMH BO3MOXKHOCTSMHM 3/10pOBbsl U HHBalIMJaM; OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PU3UYECKOMY U TCHUXOJIOTHYECKOMY 3/I0POBBIO
JPYTUX JIIOJIEN, YMEHUE OKa3bIBaTh [IEPBYIO IOMOIILb;
— ¢dbopMHupoBaHHE BBIPAKCHHOW B TMOBEICHHM HPABCTBEHHOW TO3MIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATeIbHOMY BHIOOpPY J00pa, HPAaBCTBEHHOTO CO3HAHMS M MOBEJIEHUS Ha OCHOBE
YCBOEHHUsI OOIIEUETIOBEYECKUX LIEHHOCTEW M HPaBCTBEHHBIX YYBCTB (UECTH, JIOJTa, CIIPABENINBOCTH,
MUJIOCEPUS U APYKETI00Us);
— pa3BUTHE KOMIIETEHIMI COTPYJHHYECTBA CO CBEPCTHHKAMH, JE€TbMHU MIAJAILIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOU, Y4eOHO-UCCIEI0BATEIbCKOM, TPOSKTHOM
U APYTUX BUJAX JI€ATEIbHOCTH.

JInuHOCTHBIE pe3yJbTaThl B c(hepe OTHOLICHUH 00Yy4YAIOIIMXCH K OKPY’KAKOIeMy MHUPY,
’KMBOI IPUPoOJE, XYA0KECTBEHHOM KYyJIbTYype:
— MHUPOBO33PEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTUs HayKH, 3HAUUMOCTU
HayKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BJaJIeHUE JOCTOBEPHOM MH(pOpManuen o
MEPEIOBBIX JOCTUKEHHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUSX 00 YCTpoHcTBE MHpa U OOLIEeCTBa;
— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CamMoOOpa3oBaHWIO, Ha
MPOTSKEHUH BCEW KM3HHU; CO3HATEIbHOE OTHOILIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCIEIIHOM MpodecCHOHaTbHON U 00IECTBEHHOM AEATEIbHOCTH;
— HKOJIOTHYECKasl KyJIbTypa, Oepe’KHOE OTHOLIEHUS K POJHOM 3eMiie, MPUPOAHBIM OOraTcTBam
Poccun u Mupa; moOHUMaHWE BIHSHUS COIMAIBHO-DKOHOMHYECKHX IIPOILECCOB Ha COCTOSHUE
IIPUPOJHON U COLMAIBHOMN CpPENbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOAHBIX PECYPCOB; YMEHUS U
HAaBBIKM Pa3yMHOTO NPUPOJOINOIb30BaHUS, HETEPIMMOE OTHOIIEHUE K AEUCTBHUAM, HMPHUHOCALINM
BpEJ1 SKOJIOTHH; TPUOOPETEHHE OTbITa 3KOJIOT0-HAMIPABIEHHON 1€ TENbHOCTH;
— ACTETUYECKOE OTHOLIEHHS K MHpY, TOTOBHOCTb K OSCTETHYECKOMY OOYCTpOWCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTaThl B c(pepe OTHOLIEHUI 00y4aKIIUXCH K ceMbe U POAUTEIAM, B
TOM YHCJEe MOATOTOBKA K CEMEHHOM KU3HU:



— OTBETCTBEHHOE OTHOILIIEHHWE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHUS
IICHHOCTEH CEMEHHOM KH3HU,
- MOJIOKUTETBbHBIN 00pa3 CeMbH, POAUTENIBCTBA (OTIIOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3AIIHIS
TPaJULIMOHHBIX CEMEUHBIX IEHHOCTEH.
JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHHsI 00y4YalOImUXcsi K TPyay, B cepe COMUAIBHO-
3KOHOMMYECKHMX OTHOLICHUM:
— yBa)kKeHHE KO BCceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOEH COOCTBEHHOCTH,
— OCO3HaHHBIN BbIOOp Oyaymiel mpodecchu Kak MyTh M CHOCOO peanu3alid COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;
— TOTOBHOCTh OOY4YaloIIUXCS K TPYAOBOM MNpoQecCHOHANbHON AESITeIbHOCTH KaK K
BO3MOXHOCTH ydacCTuda B peICHUN JIMYHBbIX, 06H.[CCTB€HHBIX, roCcyaapCTBCHHLIX,
OO0IIEeHAIIMOHANIBHBIX MTPO0OJIEM;
— MOTPEOHOCTh TPYIUTHCS, YBAXKEHHE K TPYAY U JIOAIM Tpy[a, TPYIOBBIM JOCTHXKEHHUSAM,
NO0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLIEHHWE K Pa3HbIM BHJAAM TPYIOBOM
ACATCIIbHOCTH,
— TOTOBHOCTh K CaMOOOCTYXHBaHUIO, BKJIIOYas OOydYeHHE M BBINOJIHEHHE JIOMAIIHHX
00513aHHOCTEH.

JInyHocTHBIE pe3yibTarhl B cepe Ppu3nueckoro, NCUX0I0ru4ecKoro, COUAILHOIO U
aKaJIeMHYeCKOro 0J1aronoay4usi 00y4arommxcs:
— ¢buznveckoe, IMOIHMOHAITBHO-TICUXOJIOTHIECKOE, COIMaIbHOE Oaromnonydne o0ydJaronmxcs B
KHU3HU 00pa30oBaTEeNbHOM OpraHu3allid, OIIYIIEHUE AETbMU O€30MacHOCTH U TCHXOJIOTMYECKOTO
KoMdpopTa, THPOPMALTUOHHOW OE30MTACHOCTH.

MertanpeamMeTHble pe3yJibTaThI:

MeranpeameTHbie pe3yinbTaThl MPEACTABICHBI TPEMs TPYIIIaMU YHUBEPCAIbHBIX YYEOHBIX
neiictuii (YVY ).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS

BbInycKHHUK HAy4IHTCS:
— CaMOCTOATENIHO OMPEENATh 1EHU, 33/1aBaTh MapaMeTPhl U KPUTEPHUH, 10 KOTOPHIM MOXHO
ONPENIEIUTh, YTO 1EJb IOCTUTHYTA;
— OIICHMBATh BO3MOJKHBIE TIOCIEJCTBUS JTOCTHKCHHUSI TMOCTaBJICHHOW 1€ B JIEATEIHLHOCTH,
COOCTBEHHOM JKM3HU U JKU3HU OKPYXKAIOIIMUX JIFOJIEH, OCHOBBIBASICh HA COOOPAXKECHHUSX ITHKU U
MOpaJly;
- CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATENbHOW IEATEILHOCTH U
KU3HEHHBIX CUTYaIIUsIX;
— OLIECHMBAaTh pPECYpChl, B TOM 4YHUCJIE BpeMs U JIpyru€ HeMaTepUalibHbIE pEeCypChl,
HEOOXOUMBIE JIJISl JOCTHXKEHHUS IMOCTABICHHOM 11eJIH;
— BBIOMpATh MYTh JOCTIKEHMS II€JIM, IUTAHUPOBATh pEIICHHE TIMOCTaBJIEHHBIX 3ajad,
ONTUMU3HPYS MaTepUATIbHbIE U HEMATEepHAIIbHbIE 3aTPAThI;
— OpraHu3oBbIBaTh A(G(EKTUBHBI TMOUCK PECYPCOB, HEOOXOAMMBIX JUISI  JOCTHIKCHHS
IMOCTaBJICHHOM IICIIH;
— COIMOCTABIIATH MOJYYEHHBIN pe3yJbTaT AESATENbHOCTH C MOCTABIEHHOM 3apaHee 1ENbIO.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

BBITTyCKHUK HAy4UTCS:
— WCKaTh W HAXOJUTh OOOOIICHHBIE CIIOCOOBI pelieHus 3ahad, B TOM YHUCIe, OCYIIECTBISATh
pa3BepHYTHI WH(POPMAIMOHHBI TIOMCK ¥ CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABATENbHbBIEC) 33/1a4H;
— KPUTHUYECKH OIICHWBATh W HWHTEPIPETUPOBATH HMHQPOPMAIMIO C PA3HBIX TO3HIINH,
pacrno3HaBaTh U GUKCHPOBATH MPOTHBOPEUHS B UHPOPMAITMOHHBIX UCTOYHHKAX;
— WCIIONBb30BaTh pa3iuyHble MOJEIbHO-CXEMAaTUYECKUE CpeACTBa M  MPEACTABICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHUM, a TaKXKe MPOTUBOPEUYUH, BBISIBICHHBIX B WH(OPMAIIMOHHBIX
HMCTOYHHKAX;



— HaXOJUTb W IPUBOJUTH KPUTHUYECKHE APTYMEHTHl B OTHOIUCHUM [EHUCTBUH U CYXICHUU
IPYTroro; CHOKOMHO M pa3yMHO OTHOCHUTBCA K KPHUTHYECKMM 3aMECYaHUSM B OTHOUICHUH
COOCTBEHHOTO CYX/ICHUS, pACCMaTPUBATh X KaK PeCypc COOCTBEHHOTO pa3BUTHS;
— BBIXOJUTh 32 PAMKHM Y4E€OHOro IpeAMeTa U OCYLIECTBIATh IL€JCHAIPABICHHBIA IOMCK
BO3MOKHOCTEH IS IMPOKOT'0 MEPEHOCA CPEACTB U CIIOCOOO0B AeHCTBUS;
— BBICTPAaUBATh WUHIMBHUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAaHHUEHHS CO
CTOPOHBI IPYIMX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS;
— MEHSATh U YACPKUBATh Pa3HbIE MIO3UIMH B TIO3HABATEIBHON AEATEIbHOCTH.

KoMMmyHukaTnBHBIC YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

BhInycKHUMK Hay4YuTCA:
- OCYILECTBIIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK U CO B3pPOCIBIMU (KaK
BHYTpH 0Opa30BaTEeNIbHOW OpraHU3allMM, TaK W 3a e IMpelesiaMH), MOAOUpaTh MapTHEPOB UL
JIeJIOBOM KOMMYHHUKAIlMM HMCXOJ U3 COOOpaXeHMH pe3yJabTaTUBHOCTU B3aMMOJEHCTBMS, a HE
JIMYHBIX CUMIIATHU;
— IIPU OCYIIECTBICHUH TPYIOBOM PabOThI OBITH KaK PYKOBOIHMTEIEM, TaK U YIEHOM KOMaH/IbI
B Pa3HbIX POJISIX (FeHepaTop UaeH, KPUTHK, UCIIOJHUTENb, BEICTYIAOIIMM, SKCIIEPT U T.1.);
— KOOpJAMHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBUSAX pPEATbHOrO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;
— pa3BEpHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM aJI€KBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;
— pacro3HaBaTh KOH(PJIMKTOTEHHBIE CUTYallMd M MPEAOTBPALIaTh KOHMDIUKTHI 10 X aKTHBHON
¢da3pl, BBICTpaUBaTh JIENIOBYIO U OOpa30BaTeNbHYHO KOMMYHHUKAIMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CY>KJICHHM.

IIpenmeTHble pe3yJibTaThI:

B pesyabTare nzyuenus yueOHoro npeamera «Xumus» Ha yposae COO:

BoinyckHuk Ha 6230BOM YPOBHE HAYUMTCS:

—  packpbIBaTb Ha MPUMEPAX pojb XMMUU B (DOPMUPOBAHMU COBPEMEHHON HAy4YHOW KapTUHBI
MHUpa U B IPaKTUUYECKON JESITEIbHOCTH YEJIOBEKA;

—  JEMOHCTPHUpOBAaTh HAa NPUMEPAX B3aMMOCBA3b MEXKIY XUMHUEH U IPYTHMHU €CTECTBEHHBIMU
HayKaMu;

—  PacKpbIBaTh Ha IPUMEPAX IOJIOKEHUSA TEOPUH XUMHUecKoro ctpoeHust A.M. bytieposa;

— noHMMath usnueckuil cmpica Ilepuoanueckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTb CBONCTB XHUMHUECKHX JJIEMEHTOB M OOpa30BaHHBIX MMM BELIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

—  OOBACHATH NPUYMHBI MHOr00Opa3usl BEIIECTB HAa OCHOBE OOIIMX MpEACTaBICHMHA 00 HuX
COCTaBE€ U CTPOCHUH;

— IpPUMEHATH IpPaBHJA CUCTEMATHYECKOM MEXIYHApOJHONM HOMEHKIATYpbl KaK CpEJICTBa
pa3nuyeHus U UACHTU(UKALIUY BELIECTB 110 UX COCTaBY U CTPOCHUIO;

—  COCTaBISATh MOJIEKYJISpHBbIE U CTPYKTypHble (HDOpPMYJbl OpPraHMYECKHX BEIECTB Kak
HocuTenell HHQOpMalMu O CTPOEHUMM BEIECTBA, €ro CBOMCTBAX UM MPUHAMIECKHOCTH K
OIIpEAEIIEHHOMY KJIacCy COCUHEHMI;

—  XapakTepu3oBaTb OpPraHMYECKHE BEUIeCTBa [0 COCTaBY, CTPOCHHUIO U CBOWCTBaM,
YCTaHAaBJIMBATh NPUUMHHO-CIIEICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

—  TOPUBOJIUTH MpPHUMEpPhl XHMHUYECKUX pEaKIHMi, pacKphIBAIOIIMX XapaKTepHble CBONCTBA
TUIWYHBIX TPEICTaBUTENCH KJIACCOB OPraHUYECKHX BEIIECTB C IENbI0 WX HASHTH()UKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

—  IPOrHO3MPOBATh BO3MOXHOCTb INPOTEKAaHUS XUMHYECKMX pEaKIMH Ha OCHOBE 3HAHUU O
TUIAX XUMUYECKON CBSA3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

—  HCIOJB30BaTh 3HAHHUA O COCTaBe, CTPOEHUM M XHMMHUYECKHMX CBOWCTBAax BEIIECTB JUISA
0€301MacHOT0 MPUMEHEHUS B IPAKTHUUECKOH 1eATeIbHOCTH;

—  TPUBOJIUTH NPUMEPHl MPAKTUUYECKOTO HCIOJIb30BAaHUS IMPOAYKTOB mepepaboTku HedTu u
MPUPOJHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COETUHEHHH (IOJIMATHIIEHA, CUHTETUYECKOTO Kayuyka,
alleTaTHOT'O BOJIOKHA);



— TPOBOAMTH OMNBITHI MO PACMO3HABAHUIO OPTaHMYECKUX BEILIECTB: TJIHMIEPUHA, YKCYCHOMN
KHCIIOTHI, HETIPEACTbHBIX )KHPOB, TITFOKO3bI, Kpaxmala, 0eJIKOB — B COCTaBE MUIIEBLIX MPOAYKTOB U
KOCMETHYECKHUX CPECTB;

— BIAJETh NIpPaBWIAMU M MpUEMaMH O€30MacHOW pabdOThl ¢ XWMHYECKUMHU BEIICCTBAMH U
J1a00paTOPHBIM 000PYIOBAHUEM;

—  yCTaHaBIWBAaTh 3aBHCUMOCTh CKOPOCTH XHMHUYECKON pPEaKIHH W CMEIICHUS XUMHYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (DAKTOPOB C IIENIbIO OMPEEIICHUs ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX TIPOIECCOB;

—  IPUBOJIUTH MPUMEPHI THUIPOIH3A COJICH B MOBCEAHEBHON KU3HU YEJIOBEKA;

— TOpUBOIUTH  HPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX  pEakIUil B  MpHPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEIEATEIIBHOCTH OPraHU3MOB;

—  IPUBOJIUTH IPUMEPHl XUMUYECKHX pPEaKLUi, PacKpbIBAIONINX O0IIMEe XMMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

—  IPOBOAMTH PAacyeThl Ha HAXOXKJICHHE MOJEKYJIAPHOUN (HOpMyIIbI YIIeBOJOPOAA MO MPOAYKTaAM
CTOpaHHS U TIO0 €r0 OTHOCHTEIHHOW IJIOTHOCTH W MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOISIIUX B €T0
COCTaB;

— BIAJETh MpaBUJIaMH OC30MACHOTO OOpalieHus C EIKUMH, TOPIOYUMH U TOKCHUYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

—  OCYIICCTBIISITh TIOWCK XWMUYECKOW WH(pOpMamuu 10 Ha3BaHUSAM, HICHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMYyJiaM BEIIECTB;

—  KPUTHYECKH OIICHUBATH M MHTEPIPETHUPOBATH XUMHUUCCKYIO HHPOPMAIUIO, COACPKAIIYIOCS B
COOOIIEHUAX CPEACTB MaccoBoi nHpopmanuu, pecypcax MHTepHETa, HAYUYHO-TIONYISPHBIX CTATHAX
C TOYKH 3PCHHSI €CTECTBCHHO-HAYYHONH KOPPEKTHOCTH B IEJISX BBISBICHHS OMIUOOYHBIX CYXICHHHA U
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

—  TPEICTaBJSITh IMYTH PEHICHHUS TIOOATBHBIX MPOOJIEM, CTOSIIMX TMEpell YeIOBEUYSCTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, CBIPhEBBIX, U POJIb XUMUHU B PEIICHUU 3TUX MPOOIEM.
BbinycKkHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHThCS:

—  WLIIOCMPUpO8ams HA NPUMEPAX CMAHOGIeHUe U IGONIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3IU4HbIX UCTIOPUYECKUX dMANAxX ee pa3eumusl;

—  UCNONb306aMb  MemoObl HAYYHO20 NO3HAHUSA NPU  BbINOJIHEHUU NPOEKMOo8 U YUeOHO-
UCC1e008amenbCKux 3a0ay no  U3YYeHuro CeoUcms, cnocob6oe noNyYyeHuss U Ppacno3HABAHUsL
Op2aHU4eCcKUx geujecmas;

—  00BACHAMb NPUPOOY U CNOCOOLL 0OPA3VBAHUSL XUMUUECKOU C85A3U. KOBALEHMHOU (NOJIAPHOL,
HEenoJIsIPHOL), UOHHOU, MemalIuieckol, B000OPOOHOU — C UYelblo ONpeoeleHUss XUMUYecKou
AKMUBHOCMU 8eU4eCme,

—  YCMAaHasIueamsv 2eHemudeckyio Cesa3b Medco0y KIACCAMU Op2aHUYecKUx eewecms O
000CHOB8AHUSA NPUHYUNUATLHOU BO3MONCHOCMU NOJYYEHUs OpP2AHUYECKUX COeOUHEHUll 3A0aHHO20
cocmasa u cmpoeHus;

Conepskanue nporpaMmmbl
OPI'TAHUYECKAA X1MUS. 10 KITACC (1 9 B Hexemto, Bcero 34 u)

Beenenue (1 u)

Mertoapl Hay4yHOro mno3HaHusd. HalOmioneHue, mpeamnosoxeHue, rumnoresa. MopaeaupoBaHue
XUMHUYECKHX ITPOLIECCOB U SIBJICHUM, XMMUYECKUIM aHAJIU3 U CUHTE3 KaK METO/bl HAYYHOI'O MO3HAHUS.
Wctounuku xumuueckoil nHpopmanuu. [louck uHpOpManuu 1no Ha3BaHUSAM, HUIECHTH(PUKATOpaM,
CTpYKTYpHBIM (popmyinam. [Touck 3akonomepHocTel. Hayunslii sxcniepumenT. BeiBo.

Jemoncrpauuu. Buneodparmentsl, cnaiinel ¢ u300paxeHUSAMHU XUMHUYECKOH jabopaTopuu,
MIPOBEACHUSA XMMUYECKOTO YKCIIEPUMEHTA.

Tema 1. Teopusi cTpoeHUsI OPraHu4ecKux coeanHenui (3 )



IIpenmer oprannyeckoil xumuu. CpaBHEHHE OPraHUYECKUX COECAMHEHUN C HEOPraHUYECKUMHU.
IIpuponaHble, HCKYCCTBEHHBIE U CUHTETUYECKUE COEAMHEHHUS.

MecTto M 3HAUYEHHE OpPraHUYECKOM XHMMHHM B CHUCTEME €CTECTBEHHBIX HayK. BajJeHTHOCTb.
XHUMHUYECKOE CTPOCHHUE KAaK MOPSAJOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH.
OCHOBHBIE TOJIOXKEHUS TEOPUM XUMHUYECKOI'O CTPOEHUS] OpraHuyecKkux coenuHeHui. Ilonsatue o
TOMOJIOTHH M TOMOJIOTax, M30MEPUHU M H30Mepax. XuMU4Yeckue (popMylibl U MOJETH MOJIEKYT B
OPraHU4eCKOM XUMHH.

VYriepoaHblid CKeNeT OpraHndecKor MoJieKyibl. KpaTHOCTh XMMHUUYECKOW CBSI3U. 3aBUCHUMOCTD
CBOMCTB BEILIECTB OT XHWMHYECKOro CTpoeHuss Mosekyil. W3omepus u wusomepsl. [lonsatue o
¢byHkunoHanpbHOM  rpymme.  [IpuHmmMnbel  kimaccuUKAMKM  OPraHMYECKHX — COEIMHEHH.
Cuctematnueckass MEXIyHapoAHAas HOMEHKIATypa W NPUHIUIB O0pa3oBaHUS Ha3BaHWUU
OpPraHUYECKUX COCIUHEHUM.

JdemoHcTpanuu. Mojenu MOJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

Tema 2. YrieBoaopoabl H HX MPUPOIHBIE HCTOYHUKH (9 u)

IIpuponnsiii ra3. Ankassl. [IpupoaHbIi ra3 Kak TOIUNIMBO. ['OMOJIOrMYECKUN pPsilt, U30MEPHS
Y HOMEHKJIaTypa aJKaHOB. XMMHUYECKUE CBOWCTBA AJIKaHOB (Ha IpUMepe METaHa U 3TaHa): TOpeHHeE,
3aMellleHue, pa3oXKeHUe U JIeTUPUPOBAaHUE KaK CIOCOObI MOJTYYEHHUs! BaXHEHUIIMX COCIUHEHUH B
OpraHMYeCKOM CHHTe3€. l'OpeHue MeTaHa Kak OJHMH U3 OCHOBHBIX MCTOYHHUKOB TeIUla B
IIPOMBIIIJIEHHOCTH W ObITy. HaxoxneHue B mnpuposne U TNpUMEHEHHE aikaHoB. [lonamue o
YUKTOANKAHAX.

A 1 k e H bl. ['omonoruueckuii pan ankeHoB. HomeHkiatypa. M3omepus yriiepogHoro ckenera
U TIOJIOKEHMsI KPAaTHOW CBA3M B Mouiekyne. Cmpoenue monekynvl smuieHa. XUMUYECKUE CBONCTBA
(Ha mpuMepe 3TUJIEHA): peaKUHMH MPUCOEANHEHUs (TaloreHHpOoBaHUe, THAPUPOBAaHUE, THApaTaIys,
T'MJIPOTaJIOT€HUPOBAaHUE) KaK CIOCO0 MOMydeHUs (PYHKIIMOHAIBHBIX MPOU3BOIHBIX YIIJIEBOJIOPOJIOB,
ropenusd. Ilonumepusanus >TUIEHA KaK OCHOBHOE HaIlpaBJICHHUE €ro UCnoiab3oBaHus. [lomusTuieH
KaK KpyITHOTOHHKHBIN IPOAYKT XMMHUYECKOT0 IPOU3BOACTBA. [I[puMeHeHne 3TUIIeHA.

Anxaaguens U KayduykH [lonirue 06 ankagueHax Kak yrieBOJOpOAax C ABYMs

JBOWHBIMU CBSA3SIMH. XMMHUYECKHE CBOMCTBa OyTanueHa-1,3 u u3omnpeHa: odbecrseynBaHue OPOMHOI
Bozbl. llomumepusauus nuBuHMiIa (OyTranueHa-1,3) kak crmoco0 MOJy4yeHHs] CHHTETHYECKOTO
Kayuyyka. HaTypanpHbIil 1 CHHTETHYECKUHN Kaydyku. Bynkanuzanus kaydyka. Pe3una. IIlpumenenue
Kay4yyKa U pE3UHBI.

A 1 kK ¥ H bl. AuetuieH (cmpoenue MoneKyavl), €ro TONydeHHWEe MHPOIM30M METaHa |

KapOuIHBIM criocoboM. ['omonoruueckuii psii, HOMEHKIATypa. M3oMepus yriiepoaHOro CKejera u
MOJIOKEHHUS KpaTHOM CBSI3W B MoJekyje. XHMHUYECKHE CBOWCTBAa alleTW/IEHA: TOpEHHue,
oOeciBeyrBaHle OpOMHON BOJbI, NMPUCOECTUHEHHE XJOPOBOJIOPOAAa M Tujparauus. [IpumeHeHue

alleTUJICHA Ha OCHOBE €ro CBOMCTB.



A p e H bl. beH3011 Kak IpeacTaBUTENIb apOMaTHUECKUX YIII€BOA0poAoB. Cmpoenue monexyivl
Oen3ona. XMMUYECKUE CBOMCTBA: PEaKIMU 3aMEUIeHHUs (TaJOreHHpOBaHUE) KaK CIOCO0 MOIY4YEeHUs
XUMHUYECKUX CPEACTB 3alIUThl PACTCHM, MPUCOECTUHEHUS (TUIPUPOBAHHE) KaK JI0Ka3aTeIbCTBO
HempeenbHOro Xxapakrepa 0enzona. Peakuus ropenus. [Ipumenenue Oenzona.

He ¢ 1 5. CocraB u mepepaborka neptu. Hedrenpomykrsl. [Ipuponusiii U MOMyTHBIN
HeTSIHON ra3pl, UX COCTaB M MCIOJb30BaHHE. beH3uH u moHsTHE 00 OKTaHOBOM umcie. OxpaHa
OKpyXarmlued cpeapl mnpu  HedrenepepaboTke W TPaHCIOPTHPOBKE  HE(TEMPOTyKTOB.
AJbTepHAaTUBHBIE HCTOUHUKU SHEPTUH.

JemoncTpanumu. ['openue aneruieHa. OTHOIIEHHE 3TUJICHA, alleTHIIeHa U O€H30J1a K pacTBOPY
nepmanraHata kanus. [lomydyeHue »STuieHa peakuued JAerujapaTalMd 3TAaHONA, alleTUJIeHa
KapOuaHbIM criocoOoM. Pasnoskenue kaydyka Ipu HarpeBaHUH, HCIBITAHUE TPOAYKTOB Pa3IOKCHUS
Ha HenpeaenbHOoCcTh. Kosekuust 06pasioB HedTH U HeDTEPOYKTOB.

JlaGopaTopuble onbIThl. 1. OmnpenenaeHne 3IEMEHTHOTO COCTaBa OPTaHUYECKUX COSTUHEHUH.
2.M3roToBiieHnEe MOJIEEN MOJIEKYJT YIiIeBo10poaAoB. 3. OOHapyKeHue HeNpeAesIbHbIX COeAMHEHNUH B
xunkux Hedrenpoaykrax. 4. [lomyyenue m cBoiicTBa amerwieHa. 5. O3HAKOMIICHHE C KOJUICKIHEH
«HedTh 1 IpOIyKTHI €€ mepepadoTKM.

Konmponvnaa paboma Nel no meme: «Y2neeo0opoowr»

Tema 3. Kuciopojaconep:kamue opranudeckue coeIMHEHUsI H UX NPUPOAHbIe HCTOYHUKH (7 u)
EnnHCTBO XMMUYECKON OpraHr3aliy )KUBBIX OPraHU3MOB. XUMUYECKUI COCTaB KUBBIX OPraHU3MOB.

C nu p 1 bl [loHsITHE O IPEAETHLHBIX MHOTOATOMHBIX CIHpTaX. [ THIIEpUH KaK MpelICcTaBUTENb
MHOTOaTOMHBIX cnupToB. KadecTBeHHas peaklus Ha MHOIOAaTOMHbIe cHUpThl. [IpumeneHue
[IIMLEpUHA.

Cnuptel. Knaccudukanusi, HOMEHKJIAaTypa, HW30MEpHsl CIHUPTOB. MeTaHON U 3TaHON Kak
MPEJCTaBUTENIN NPEJETbHBIX OHOATOMHBIX CIUPTOB. X MMHUECKHE CBOMCTBA (Ha MpUMeEpe MeTaHoIa
U 9TaHOJAa): B3aUMOJEWCTBUE C HATPUEM KaK CIOCOO YCTAaHOBJIEHMS HATUYUs THUIAPOKCOTPYIIIHI,
peaxuus ¢ raJoreHoBoA0poJaMH Kak Criocod MOIydeHHs] pacTBOPUTENEH, AeruapaTaus Kak crnocoo
MOJIy4eHUsl 3TUieHa. Peakiusi ropeHus: cupThl Kak TOIUIMBO. [IpuMeHeHne MeTaHoja M 3TaHoJa.
DU3NOIOTUYECKOE JIEHCTBUE METAHONA M JTAaHOJA HA OPraHM3M YEJIOBEKa. OTHWIEHIVIUKONb U
ININLEPUH KaK IPEICTaBUTENN IPEAEIbHBIX MHOTOAaTOMHBIX cUpTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHBIE CITUPTHI U €€ IPUMEHEHHE JIJIsl pacliO3HaBaHUS [VIMLEPHHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTrueckoe NMpUMEHEHHE STHIICHIJIMKOS U MIHLEpHHA.

® e H 0 1. [lomydenue (eHONIAa KOKCOBAHUEM KAMEHHOTO YIJISl. B3aumHnoe 6nuaHue amomos 8
Monekyne ¢enona: B3aUMOJEHCTBUE C TUAPOKCUIOM HATpUs M a30THOM Kuciotol. IIpumenenue
(eHos1a Ha OCHOBE €r0 CBOICTB.

Anbaeruasl. Merananps (popmanbaerua) u 3TaHaib (aleTanbleru) Kak MpeicTaBuTeNn

NpEACIIbHBIX  AJIBJACTUIOB. KauecTBeHHEIC pCaknuu Ha Kap6OHI/IJILHy'IO rpyniny (peaKumI



«cepeOpsHOrO 3epkanay, B3aumojeicTBue ¢ ruapokcugom memu (II) m ux npumeneHue i
OoOHapyKeHHsI TpEACNbHBIX aJbJCTHUJAOB B MPOMBIIIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpnerusioB. [Ipumenenue Gpopmanbaeruaa u aleraibIeruia.

Kap OOHOBBI € KM CJOTBL HonyquI/Ie Kap6OHOBBIX KHCJIOT OKHCJIICHHUEM aJIbJACTHAO0B.

XUMHYECKHUE CBOMCTBA YKCYCHOM KHCJIOTBI: PEaKLUU C MeETaulaMH, OCHOBHBIMM OKCHJIAMH,
OCHOBaHUSIMU UM COJIIMU KaK IOJATBEP)KJIEHUE CXOJCTBA C HEOPraHWYECKMMHU KucioTamu. Peakuus
TepUPHUKAIMUA KaK CIOCOO MONYy4YeHHS CIOXKHBIX 3¢upoB. [IpuMeHeHHe yKCYCHOW KHCIOTHI Ha
OCHOBE €€ CBOMCTB. BrIcIue xupHbIE KUCIOTHI HA IPUMEPE MAIIbMUTUHOBON U CTEAPUHOBOM.

Cnoxusie dpupsn u xup bl [lorydenue cnoxxubix 3(UpoB peakuuen TepuduKaimm.

Crnoxuble 3¢Uphl B IpUpPOJIE, X 3HadYeHue. [IpuMeHenne cnoHbIX 3(UPOB HA OCHOBE UX CBOMCTB.
XKupbl kak cioxHble 3(UpPHl TIMIEPHHA W BBICHIMX KapOOHOBBIX KHUCIOT. PacTuTenbHBIE H
KUBOTHBIE JKUPBL, HMX cocTaB. Pacrno3HaBaHHWE pPACTUTENIbHBIX JKMPOB HAa OCHOBAHUM HX
HEMpeeIbHOr0 XapakTepa. XUMUYECKHE CBOMCTBA KUPOB: TUAPOIHN3 (OMBUICHUE) U THIPUPOBAHHE
KUAKUX kUpoB. [IpuMeHeHne KupoB Ha OCHOBE MX CBOMCTB. MbIIA KaK COJIM BBICIIUX KapOOHOBBIX

KHUCJIOT. MOroIIMe CBOMCTBA MbLIA.

Y ruaesoasl. Kiaccupukanus yrnesonos. HaxoxaeHnue yriaeBojos B mpupoje. I'mrokosza
Kak anbaerugocnupt. bpoxxenue rimokossl. Caxaposa. [ uoponus caxaposwvl. Kpaxman u neiironosa
Kak Ouooruueckue mnoauMmepbl. XHUMHUECKHE CBOMCTBA KpaxMmaia M LEJUII0J03bl (THIpOJIH3,
KauecTBEHHasl peakuus C HOJOM Ha Kpaxmajl U €€ NMPUMEHEHHE JJi1 OOHapyKEHHs Kpaxmaja B
npoaykTax nutanus). [lpumenenue u 6uonoruueckas poib yriaeBoJoB. [ToHsTre 00 HCKYyCCTBEHHBIX
BOJIOKHAX Ha IPUMEPE alleTaTHOT'O BOJIOKHA.

Jemonctpanun. OkuciaeHue cnupTa B ajbjaerua. KauecTBeHHas peakiusi HA MHOTOAQTOMHBIE
cupthl. Komnexus «KameHHBbIN yroyib 1 MPOAYKTHI €ro nepepaboTku». KauecTBeHHbIE peakliuy Ha
¢denon. Peakuus «cepeOpsHOro 3epkanga» aibJeruaoB U TIOKO3bl. OKHCIEHUE albAETHI0B U
TJIFOKO3bI B KUCJIOTHI ¢ momotibio ruppokcuaa meau (II). Ilomydyenue ykcycHO-3THIIOBOTO 3dupa.
KauecTBeHHas peakuus Ha Kpaxmai.

JlabopaTopuble omnbIThbl. 6. CBoiicTBa »THIIOBOTO crnupta. 7. CBoiicTBa riuiepuHa. 8.
CaoiictBa popmanpaeruna. 9. CpoiictBa ykcycHoi kucinotsl. 10. CpoiictBa xupoB. 11. CpaBHeHHE
CBOMCTB DPACTBOPOB MblIa M CTHpanbHOro mnopomka. 12. CpoiictBa rmoko3bl. 13. CsoiicTBa
Kpaxmaia.

Tema 4. A3orcoaep:kaiiue coeTMHEHUs] U HX HAXOK/IEHHe B sKUBOI mpupose (8 u)

A M u H bl [lonarue o6 amunax. IlomydeHue apomaTHyeckoro amuHa - aHWIMHA - U3
HUTpOOEH3071a. AHMJIMH KaK OpraHM4Yeckoe OCHOBaHHe. B3amMHOe BIHMSHHME aTOMOB B MOJIEKYJE
aHWINHA: OcCa0JIeHHe OCHOBHBIX CBOMICTB M B3auMojeiicTBue ¢ OpomHON Bojoi. [lpumeHnenue

AHMJIMHA Ha OCHOBE CBOWCTB.



AMHUHOKHUCI OTBL HOJIY‘IGHI/IG AMHUHOKHUCJIIOT H3 Kap6OHOBBIX KHUCJIOT U TUAPOJIN30M

OEeJIKOB.

XUMUYECKHE CBOMCTBA AaMHUHOKUCIOT Kak amM(pOTEpPHBIX OPraHUYECKUX COCAMHEHMIA:
B3aMMOJICIICTBIE CO IIEeI0YaMH, KHCIOTaMH M JpYr C JpyroMm (peakuus MHOJUKOHACHCAIUN).
IlentunHas cBsa3b U nonunenTuAbl. [IpumMeHeHne aMUHOKHCIIOT HA OCHOBE UX CBOMCTB.

b e 1 k u. Ilonydenune OeNKOB peakmuei NOJUKOHACHCAMM aMHHOKUCIOT. [lepBuyHas,
BTOPUYHAS ¥ TPETHYHASI CTPYKTYPHI OeKOB. XMMUYECKHE CBOMCTBA OEIIKOB: TOpEHHE, JCHATYpaIHs,
TUIPOJIU3 U IIBETHBIE peakinu. buoxumuueckue GyHKIUN OEIKOB.

'enernyeckasi CcBsI3b MEXIy KiaccaMH OpraHHuYeckux coeauHeHud. Maentuduxanms
OPraHUYECKUX COCAVHEHUHU. TUIbl XMMHUYECKMX peaklMil B OpraHndyeckord xumuu. HykienHoBble
KUCHAOThl. CHHTE3 HYKICHMHOBBIX KHUCIOT B KJIETKE W3 HYKI€OoTHIOB. OOMMN IUTaH CTPOCHUS
Hykineotuaa. CpaBHenue crpoeHus u ¢ynkuumii PHK u JIHK. Ponp HyKIEMHOBBIX KHCIOT B
XpaHEHUU W Tepenadye HacieAcTBeHHOW wuH(opmanuu. [loHsTHE O OHOTEXHOJIOTMH WM TEHHOM
VH)KECHEPUHU.

JdemMoHcTpanuu. B3aumojnelicTBue aMMHMaka M aHUJIMHA C COJIIHOM KHCIOTOW. Peaknms
aHwiMHa ¢ OpoMmHON Bomoil. JlokazarenbcTBO Hanmuuusi (YHKIMOHATIBHBIX TPYII B pacTBOpax
aMUHOKHCIIOT. PacTBopeHue u ocaxaeHue 6enkoB. L[BeTHbIe peakiuy 0eIKoB: KCAHTOIIPOTEUHOBAS U
oumyperoBas. ['opeHne nruybero nepa u mepctsHoi Hutn. Moxens monekynbl JTHK. Tlepexomsr:
3TaHOJ —> 3TUJIEH ATWIECHIVIUKOIb —> 3TUieHruKonaT meau (I1); atanon —3taHans — 3TaHOBas
KHCJIOTA.

JlaGopaTopHsle onbIThI. 14. CBolicTBa OENKOB.

IIpakTnueckas padora Nel. MnenTudukanus opraHu4eckKix COeMHEHHH.

K.p. Ne2 «Kucnopoocoodepicauwue u azomcooeprcawiue opeanuydecKue cOeOuHeHusn)

Tema 5. Buosoruyecku aKTUBHbIE OPraHUYeCcKHEe COeTUHEHHsT W moJuMepsl (6 u)

® e pMEHT HL q)epMeHTH Kak OHOJIOTHYECKHE KaTaJIN3aTOPbI OeIKOBOM IMpupoabl.

OcobeHHocTH (YyHKIMOHUPOBaHUS (epMEeHTOB. Poib (epMEHTOB B JKM3HEAEATENBHOCTU HKHUBBIX
OpPraHU3MOB M HAPOJAHOM XO3SMCTBE.

B uTawmwu H b llonstue o BurtammHax. HapymieHwus, cBsi3aHHbIE C BUTaMHUHAMM:

ABUTAMHWHO3bI, THUIIOBUTAMUHO3blI W THICPBUTAMUHOILL. Butamua C kak MMpEaACTaBUTCIIb
BOAOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A xak IpEACTAaBUTECIIb JKUPOPACTBOPUMBIX BUTAMHUHOB.

I'o P M O H HI ITonsatue o TOpPMOHAaxX KaK T'yMOpaJbHBIX PETYIIATOpax XU3HCACATCIbBHOCTU

KUBBIX OpraHu3MoB. VHCYNMH M aJgpeHaquH Kak TMpeacTaBUTend TopMoHOB. [Ipoduiaktuka
caxapHoro quabeta. PanmonanpHoe nutanue. [Iumesbie 106aBku. OCHOBBI MUIIEBON XUMUH.

JexapcTBa. .HeKapCTBCHHaH XUMHA: OT HATPOXUMHU OO XHUMUOTCpAINU. ACHI/IpI/IH.

AnTtHOMOTHKHN M qucOakTepro3. Hapkotnueckue BemecTBa. Hapkomanus, 6opb6a 1 npoduiakTHKa.



JemoHcTpanuu. PasnokeHne nepokcuaa BOAOpOAa KarTajga3oil ChIpOro Msca M ChIPOTo
kaptogensa, CMC, coxepxaumx sH3uMBL HMcnbeitanue cpeasl pactBopa CMC HMHAMKATOPHOM
Oymaroil. 3HAaKOMCTBO C OOpa3laMu IIpernapaTroB JIOMAIIHEH, J1abopaTOpHON M aBTOMOOWJIBHOU
anTeuKH.

Uck YCCTBCHHBC MOIJHUMCECDP BL HonyquI/Ie HCKYCCTBCHHBIX IMOJIMMEPOB, KaK

MPOAYKTOB XUMHUECKOW MOIU(PUKAIIMH TPHUPOTHOTO OTMMEPHOTO CBHIPhs. VICKycCTBEHHBIE BOJIOKHA
(amreraTHBIN LIEJIK, BUCKO3a), X CBOICTBA U IPUMEHEHHUE.

CHHTETHUYECKHNEC NOJTHUMEDPBHL HOJ'Iy‘-ICHI/Ie CUHTCTUYCCKUX IOJIUMEPOB PCAKIIUAMU

MOJIUMEpHU3alii U MOJMKOHIeHcannu. CTpyKTypa TIOJIMMEPOB JIMHEHHAs, pa3BETBICHHAs W
IMPOCTPAHCTBCHHAA. HpeI[CTaBI/ITCJII/I CUHTCTHYCCKHUX IIJIaCTMACC. IMOJUITUIICH HU3KOI'O U BBICOKOI'O
AAaBJICHUA, NOJUIIPOINUIICH W ITOJUBUHHIIXJIOPUI. CHHTETHYECKHE BOJIOKHA: JIJaBCaH, HHUTPOH H
KaIlpoH.

Jemoncrpamuu. Komiekius miactMace ¥ u3ieiuid U3 HUX. KOJUIEKIIUM MCKYCCTBEHHBIX U
CHUHTCTHUYCCKHN BOJIOKOH U I/I3I[CJII/Iﬁ U3 HUX.

JlaGopaTopHble onbIThl. 15. O3HakoMIIeHHE ¢ 00pa3IlaMu IIaCTMAcC, BOJIOKOH U Kay4yKOB.

IMpakTnyeckas padora Ne2. PacriosHaBaHue MjacTMacC U BOJIOKOH.

OBILIAA X1MUSA. 11 KITACC (1 9 B Hexemto, Bcero 34 u)
Tema 1. Ilepuoanyeckuii 3aKoH u cTpoeHne atoma (2 4)

OtkpeiTHe neproandeckoro 3akoHa JI.M. MeHnaeneeBbIM. BakHelIne NOHITHS XUMHU: aToM,

OTHOCHUTCIIbHAA aTOMHAasl U MOJICKYJISIpHAsA MaCChI. OTKpHTI/Ie I[ H. MenaeneeBbIM Hepnonnqecxoro

3akoHa. [lepuoauyeckuii 3akoH B hopmynuposke J1. M. Menneneena.

ITepuonnueckas cucrema JI. U. Menneneesa. [lepuonuueckas cucrema J[. 1. MenaeneeBa kak
rpapuyeckoe OTOOpakeHHE TMEePHOAMUYECKOr0o 3aKoHAa. Pa3nuuHble BapHaHThl NEPUOIUYECKOM
cucremsl. Ileproaer u rpynmnel. @usnyeckuii cmbica Ilepuonnueckoro 3akona .M. MeHnneneesa.

HpI/ILII/IHBI N 3aKOHOMCPHOCTU HU3MCHCHUA CBOMCTB 3JIEMEHTOB M HX COCJII/IHGHI/Iﬁ o nepuoaamM Hn
rpymniam. 3HadeHue NEpUoaANYCCKOro 3aKOHa 1 HepHOﬂquCKOﬁ CHUCTCMBI.

CrpoeHue atomMa. ATOM — CJIOKHas yacTuia. Spo aToMa: IpOTOHBI U HEUTPOHBL. M30TOMEI.

DIEeKTPOHBI. DJEKTPOHHAS 000I04Ka. DHEpreTHYeckuit ypoBeHb. Opourtanu: S u p. d-Opbumanu.
Pacnipenienienrie  3NMEKTPOHOB 1O OJHEPreTUYECKHMM YPOBHSAM U OpOHUTanmsiM. DIEKTPOHHBIE
KOH(UTYpalii aTOMOB XHWMHYECKHUX JJIEMEHTOB. BajeHTHbIE BO3MOXHOCTH aTOMOB XMMHYECKUX
AIIEMEHTOB.

[lepronuyeckuii 3aKOH M CTpoeHWe aToma. COBPEMEHHOE MOHSATHE XWMHYECKOIO 3JIEMEHTA.

COBpeMCHHaSI (I)OpMy.]'IPIpOBKa NepUOaANYCCKOro 3aKOHA. HpI/I‘-II/IHa NEpUOANYHOCTU B HU3MCHCHUH
CBOMCTB XMMHYECKUX dJIeMeHTOB. (OCOOCHHOCTH 3alOJIHCHUS SHCPTCTUUCCKHX ypOBHeI\/'I B

OJICKTPOHHBIX 000JI0YKaX aTOMOB NEPEXOAHBIX 2JICMCHTOB. SHGKTpOHHBIe CeMeICTBA DJIIEMEHTOB: S U



p-anemenTsl; d- u f-amemMeHTHI.
JemoncTpanuu. Pazmmunsie popmsl [leproanyeckoil CHCTEMBI.
Tema 2. Ctpoenne Bemectna (10 q)

KoBajieHTHas XMMHYSCKas CBA3b. IIoHATHE O KOBaJCHTHOM CBS3H. O6H_[a$I OJICKTPOHHAsA I1apa.

KpaTHOCTh KOBaJIEHTHOM CBS3U. DJIEKTPOOTpULATENbHOCTh. KOBalleHTHAs NOJIsIpHAsl U KOBAJIEHTHAs
HenoJsipHas XuMudeckue cBsa3u. OOMEHHBI M JOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBsI3U. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Honnasg xumudeckas cBsa3b. Katnonsl 1 annonbl. MloHHAs CBA3b U ee cBoMcTBa. MloHHAs CBA3b

KaK KpallHU{ cily4ail KOBAJICHTHOM IIOJIAPHOM CBS3HU.

Mertannndeckast xumudeckas cBs3b. O0mue ¢puzndeckue cBoiictsa MeTayioB. CIuiaBbl.

ArperatHple cocTOsSIHUS BemecTBa. I'a3pl. 3akoH ABora):[po JJI Ta30B. MOJ'IHpHBIﬁ 00BeM

ra3o00pa3HbIX BemecTB (mpu H. y.). XKuakoctu.

Bonopoanas xumuueckas cBsi3b. BogopoaHas cBsi3b, Kak 0COOBIN CiIyyail MEXXMOJEKYISIPHOTO

B3auMOJICHCTBUA. MexaHu3m ee 00pa3oBaHUs U BIUSHUE HA CBOMCTBA BEIIECTB (HA IPUMEPE BOJIBI).

Tunel KpUCTAIUYSCKUX PEIICTOK. KpI/ICTaJ'IJ'II/I‘leCKaH PCLICTKA. I/IOHHBIC, MCTATIIMYCCKHUC,

ATOMHBIC U MOJICKYJIAPHBIC KPUCTAJITIMUCCKUE PCIICTKH. AJ'IJ'IOTpOHI/ISI. AMOp(bHBIC BCIICCTBA.

Ywucteie BCIIECTBA U CMECH. CMecH B XUMHYECKHE COCAMHCHUS. T'omorennbIe B TreTCPOrCcHHLIC

cmecu. MaccoBast 1 00bEMHasi JOJM KOMIIOHEHTOB B cMecd. MaccoBas noiis npumeceil. Pemenue
3aJ]a4 Ha MacCOBYIO JIOJIIO IIPUMECEH.

HucnepcHble cucteMbl. [loHsaTHE ,Z[I/ICHepCHOﬁ CUCTCMBI. ﬂI/ICHepCHa}I (1)333. U JUCIICPCUOHHAA

cpena. Knaccuduxanus maucnepcHbix cuctem. llowsamue o koanoudax (3o0au, eeau). Mcmurnnvle
pacmeopul

JemMoncTpanun. Mojenb KpUCTANTMYECKONW pemeTKy xjaopuaa HaTpus. OOpa3isl MUHEPAIoB
C MOHHOW KPUCTAIIMUECKON PpEIIeTKOW: KalubIuTa, ranuTa. MoJeiau KpPUCTAIUYECKHX pPEUIETOK
«Ccyxoro Jpaa» (Wi uoja), anmasa, rpadura (Uiau kBapia). Mojaens MoJsspHOTO 00beMa ra3oB. Tpu
arperaTHbIX COCTOSTHUS BOJIBI.

JlabopaTopubie onbIThbl. 1. OmpeneneHue CBOWCTB HEKOTOPHIX BEIIECTB HAa OCHOBE THIA
KpUCTAITUYECKON pemeTku. 2. O3HaKOMJIeHHE ¢ KOJUIEKIIMeH MOTUMEPOB, MIIACTMACC U BOJOKOH U
maenud w3 Hux. 3. JKécTkocTe BOAbl. YcTpaHeHHe KECTKOCTH BOAbl. 4. O3HaKOMIIEHHE C
MUHEPATBLHBIME BOJaMH. 5. O3HAKOMIICHUE C JTUCTICPCHBIMHA CHCTEMaMH.

IIpakTuueckoe 3ansaTue Ne 1. [TonyyeHue u pacrno3HaBaHHE Ta30B.

Tema 3. Daexrposaurnyeckas aucconnanus (9 4)

PactBopbl. PacTBOphl Kak TOMOTEHHBIE CHCTEMBI, COCTOSIIUE W3 YaCTHI[ PACTBOPUTEII,
PacTBOPEHHOTO BEMIECTBA M MPOIYKTOB WX B3aWMOJICHCTBHUS. THITBI pacTBOPOB.

Teopusi _snexmpoaumuyeckoti duccouuauuu. 3J'ICKTpOJ'II/ITLI U  HEOJICKTPOJHUTHI. CremncHb




NEKTPOIUTUYECKON  auccoumanuu. CuwiibHble M chnabble  AIEKTPONUTHL. Y paBHEHUS
ANEKTPOIUTUYECKON JTUCCOLIUAIIH.

Kucnorel B cBeTe TEOpHUHM O3JEKTPOIMTHYECKOM nuccoumanuu. OOmume cBoiicTBa
HEOPraHUYECKNX U OPraHUYECKUX KHUCJIOT. YCJIOBHUS TEUEHUS PEAKUUA MEXAY JIEKTPOJIUTAMHU A0
KOHIIA.

OcHOBaHMsI B CBETE TEOPUHU HIICKTPOIUTHUECKON TUCCOIMALNY, X KIacCU(UKAIMSA U 00mIHe
CBOMCTBA.

Conu B cBeTe TEOPUHU DIIEKTPOJUTHYECKON AMCCOLMAINM, HUX Kiaccuukamus u oblue
CBOMCTBA. OJIEKTPOXUMHUYECKUWA psAJ HANPSHKEHUHA METalIOB U €ro  HCIOJIb30BAHME IS
XapaKTEPUCTUKU BOCCTAHOBUTENIBHBIX CBOICTB METAJLJIOB.

I'upponus. Ciydau ruaponusa coneil. Peakuus cpensl (pH) B pacTBopax ruaposm3yronmxcs
coneil. 3HaueHue TUIPOIN3a B OMOIOTHUECKUX OOMEHHBIX MpOIleccax

JdemoncTpanuun. VcnbiTaHue pacTBOPOB 3JEKTPOJIUTOB U HESJEKTPOJIUTOB HA MPEAMET
JUcCOLUalu. 3aBUCUMOCTD XJIOPU/JIA U alleTaTa aMMOHHUSL.

JlaGopaTopHble onbIThI. 6. O3HaKOMJICHHE ¢ KOJUIeKIuen kuciot. 7. [lomyuenue u cBoiicTBa
HEpPacCTBOPUMBIX OCHOBaHUM. 8. O3HAKOMIIEHHE C KOJUIEKIMEH OcCHOBaHWMl. 9. O3HakoMjeHHE C
KOJUIEKIMEW MHUHEpPANoB, cojaepxamux conu. 10. McnelTaHue pacTBOpPOB KHUCIOT, OCHOBAHUW H
coneil unaukaropamu. 11. Pasnuunble ciydau ruaponnsa conedd. 12. 'maponu3 XJIOpuaoB U
alleTaTOB IIEJIOYHBIX METAJIJIOB.

IIpakTnueckas padora Ne2. PerieHue 5KCHEpUMEHTANbHBIX 3a7ad Ha HJIEHTU(DUKALIUIO
HEOPraHWYECKUX U OPraHUYECKUX COCTUHEHUM.

JleMOHCTpalUM: CTENEHU BJIEKTPOIMTUYECKOM JTUCCOLMALUU YKCYCHOW KHCIOTBI OT
pas0aBiienust pactBopa. [Ipumepsl peaknuii HOHHOTO 0OMeHa, HAYIIUX C 00pa30BaHUEM OCaJIKa, raza
ni BOAbl. XMMHMYECKHE CBOMCTBA KHCIOT: B3aUMOJEHCTBUE C MeETalllaMH, OCHOBHBIMH U
aM(QOTEpHBIMU OKCUJAMHU, OCHOBAaHHMSAMM (IL[EIOYaMH U HEPACTBOPUMBIMU B BOJIE), XMUMHUYECKHE
CBOMCTBA LIEJIOUEH: peakus HeTpanu3aluu, B3auMOJCHCTBIE ¢ KUCIOTHBIMU OKCUJIAMH, COJISIMH.
PasnoxkeHne HepacTBOPHMBIX B BOJI€ OCHOBAHMI IpU HAarpeBaHWM. XHMMHYECKHE CBOWCTBA COJIEH:
B3aMMOJICHCTBHE C METa/llaMH, KUCIOTaMH, IIEI0YaMHu, C JPYTUMH coisiMH. ['maponu3 kapoOuma
kanbius. M3yuenne pH pacTBOpoB rupoiaM3yOLINXCS colel: KapOOHATOB LIETOYHBIX METALIOB,

Tema 4. Xumuueckue peakuuu (13 u)

Knaccudukanusa xumuueckux peaxkiuil. Kimaccudukamus no 4yuciy M cocTaBy pearupyronmx
BEIIECTB U MPOJAYKTOB peakiuu. Peakuuu pas3iokeHHs, COSAWHEHMs, 3aMelleHHs M OOMeHa B
HEOPraHUYECKON XUMUHU.

TennoBod  2pGhEKT XUMUYECKHUX peakmui. IK30- U DHIAOTEPMHYECKHE  PEaKIIHH.

TepMOXI/IMI/I'-IeCKHe YpaBHCHHA. Pacuert xoamdecTBa TEIUIOTHI 11O TEPMOXUMHUYCCKHUM YPABHCHUSIM.

CkopocTh XMMHYECKHX peakiuid. IToHsaTue o CKOPOCTH XUMHNYCCKUX peaKL{HfI, AHAJTTUTHUYCCKOC




BBIpaKEHHUE. 3aBUCUMOCTb CKOPOCTH PEAKIMK OT KOHLIEHTPALUH, JaBJICHUs, TEMIIEPATyphl, TPUPOIbI
pearupyomux BeIecTB, VIO X CONPUKOCHOBEHHUS. 3aKOH JEHCTBYIOIINX MACC.

Karanu3.  Karamusatopsl.  Karanus.  IIpuMepsl  KaTaauTHMYECKHX  IPOLECCOB B
IIPOMBIIIICHHOCTH, TEXHUKE, ObITy. DEepMEHThl U MX OTIMYUSA OT HEOPraHMYECKUX KaTaau3aTopoB.
[TpumeHeHne KaTanau3aTopoB U EPMEHTOB.

Xumuueckoe paBHoBecue. OOpaTumMble H HEOOpATHUMbIE PEaKIIUUA. XUMHUYECKOe PABHOBECHE U

CHOCOOBI €T0 CMEIIeHUS (Ha TpUMepe TOTYyUCHHS] aMMHAKa).

OKMCIINTEIFHO-BOCCTAHOBUTEIBHEIC TIponiecchl. OKHCIMTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu.

OxuciuTellb W BoccTaHOBHTEHb. OKuclIeHHWe H BoccTaHoBJecHUE. (CocTaBlICHHE ypaBHeHI/Iﬁ
OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOT'O Oaanca.

OO01me cBoiicTBA MeTawIoB. XMMHUYECKUE CBOMCTBA METAUIOB KAK BOCCTAHOBUTEJNIEH.

B3aumoneiicTBe MeTalJIOB € HEMeTallaMHM, BOJOH, KHCIOTaMH UM PacTBOpaMH  COJIEH.
Mertamnorepmus. Koppo3usi MeTanaoB Kak OKHCIMTEIbHO-BOCCTAaHOBUTENBHBIN mporecc. CrocoObl
3alUThl METAJIJIOB OT KOPPO3HH.

OOmme CBOMCTBA HEMETAJUIOB. XMWMHUYECKHE CBOWCTBA HEMETAUIOB KaK OKHUCIHUTEINIEH.

B3aumoneiicTBue ¢ mMeTajmsiaMH, BOJOPOJOM U ApyrUMHU Hemeraiiamu. CBoMcTBa HEMETaNIOB Kak
BOCCcTaHOBUTENEH. B3aumopaelcTBIe ¢ IPOCTBIMU U CIIOKHBIMHU BEILIECTBAMU -OKHCIUTEISIMH.

ONEeKTPoAu3. DJEKTPOIU3 PacTBOPOB M PACIJIABOB AJIEKTPOJIIUTOB Ha IPUMEpPE XJIOpHIA
HaTpUsl. DIEKTPOIUTHIECKOE NOTydeHNE amoMuHus. [IpakTrdeckoe 3HaueHNe AIEKTPOIIH3a.

3akmoyenue. IlepcnekTUBBl pa3BUTUS XMMHUYECKOH HAyKH M XMMHUYECKOI'O IPOM3BOJICTBA.
MuHnepanbHble U opraHndeckue ynoopenus. CpeactBa 3amuThl pacTeHuid. [logbop onTHUMaIbHBIX
CTPOUTENBHBIX MAaTepUAIOB B TNPAKTHUECKOW NEATEILHOCTH YeloBeka. beroH, meMeHT. XuMHs |
npoOjieMa OXpaHbl OKpYXKarolleh cpenbl. XUMUUYECKOe 3arpsi3HEHHE OKpYXKArollehd Cpelbl U ero
nocnenctsus. Oxpana ruapocdepsl, MOuBbl, arMocdepsl, (Guopsl u ¢GayHbl OT XUMHUYECKOTO
3arps3HEHusl.

JleMoHcTpanuu. DK30TEPMUYECKHE M JHIAOTEPMUYECKHE XHMHUYECKHE peakiuu. TerioBble
SBJICHHUSI TIPH PACTBOPEHHH CEPHOW KHUCIOTHI M aMMHAYHOW CENUTPHL. 3aBUCUMOCTh CKOPOCTH
peakiMu OT HPUPOABI BEIIECTB Ha NpPUMEpe B3aMMOJAEUCTBHUS PACTBOPOB Pa3IMUYHBIX KHUCIOT
OJIMHAKOBOI KOHIIEHTPALMU C OJMHAKOBBIMM KyCOUKaMu (IpaHyjaMH) LHMHKa M OJUHAKOBBIX
KYCOUKOB pa3HbIX METaJJIOB (MarHusi, IMHKA, JK€Je3a) C pacTBOPOM COJISIHOW KHCIIOTBHI.
B3aumopeiicTBue pacTBOPOB CEpHOM KHCIOTHI C pacTBOpaMU THOCYJb(ara HaTpus pa3iIHuHOM
KOHIIGHTPAaLlMU M TeMIepaTypsl. Mojens Kumsiero ciosi. PaznoxkeHue mepokcuaa BoJOpoJa C
noMonipo Heoprannmueckux katanmzaropoB (FeCly, Kl) m mpupoaHpix 00BEKTOB, COIEpKaIIMX
Katanazy (celpoe Mmsico, kaprodens). [Ipocreiimme OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIU:
B3aUMOJICHCTBHE IIMHKA C COJSHOM KHCIOTOM u kene3a c¢ cyibparom meau (I1). Mogensb

QJICKTPOJIMU3CPA.



JlabopaTopuble onbIThl. 13. [lonydyeHue kuciopoaa pasjaoKEHHUEM MEPOKCUAA BOJOPOJA C
MOMOIIBI0 JMOKCHJA MapraHila ¥ KaTalasbl ceiporo kaprodens. 14. Peakuus 3aMmenieHus Meau
xKene3oM B pactBope cyibdara menu (II). 15. ITo mydenue Bogopoaa B3auMOACHCTBUEM KHCIIOTHI C
17. O3HakOMJICHHE C KOJUIEKLUEN

MUHKOM. 16. O3HakomJIeHHE C KOJUIEKIIMEW METAJUIOB.

HEMCTAJJIOB.

TemaTn4eckoe IJIAHUPOBAHHE

10 xknacc
Tema KonTpoabHas IIpakTnyeckas JlaGoparopHbie
paborta pabora OIBITHI
Beenenue (1 u)
Teopust CTpoOEHU OPraHUYECKUX
coeTMHEHUH (3 )
YrneBoaopoasl U HUX HOPUPOIHBIE K.p.Nel
ucrouHuk (9 1) «YTI1€BOAOPOIBI» Nel - Ne5
Kucnoponconepsxamue
OPraHUYEeCKHE COCAUHEHHUS MU UX No6 - Nel3
HPUPOHBIC UCTOUYHUKH (7 u)
A3oTcoaepKale COCIUHEHUS | K.p.Ne2
MX HaxXOXJEeHHE B *KuBOU mpupoae | «Kucmopoacouep [Ip.p.Nel
8 u) Karue u «Mnentudukaius
Nel4
az0TcoJeprKalne OpPTraHUYECKUX
OpraHUYEeCKUe COETMHEHUIT»
COETMHEHUS»
bronornueckn akTHBHBIE ITp.p.Ne2
OpTaHWYECKUE COCANHEHUS U «PacroznaBanue
Ne 15

nosumepsr (6 u) MJIaCTMAcC U

BOJIOKOH»
Hroro: 34 yaca 2 2 15




TeMaTnuyeckoe IIAHMPOBaHUE

11 xknace
Ne Ha3Banue teMbl Komnu | KoHTposbHbIE [IpakTueckue OnpIThI
€CTBO paboThl paboThl
4acoB
1. [lepuonnueckuit  3akoH W | 2 - -
CTPOEHHE aToMa
2. Ctpoenue BelecTBa 10 K.p.Nel [Ip.p.Nel 1. OnpeneneHne CBOWCTB HEKOTOPBIX BEIIECTB Ha
«CtpoeHue «lTonyuenue, OCHOBE THIa KPUCTAININYECKON PELLIETKH.
BEILIECTBA» cobupanue u 2. O3HakOMJIEHWE C KOJUIEKIMEH MOJUMEpOB,
pacro3HaBaHHe IJIACTMACC U BOJIOKOH U U3JEJIHUN U3 HUX.
ra3oB» 3. XKeécTtkocTb BO/bI. YCTpaHEHUE KECTKOCTU BOJIBI.
4. O3HaKOMJIEHHE C MUHEPATbHBIMHU BOJIAMHU
5. O3HaKOMJIEHHE C JUCIEPCHBIMU CUCTEMaMH.
3. DNeKTpOIUTHYECKAs 9 K.p.Ne2 IIp.p.Ne2. 6. O3HaKOMJICHHE C KOJUICKIIEH KUCIOT
M CCOLMAIUS «DQneKTposu- «Pemmenue 7. llomyueHume W  CBOIcTBa  HEPACTBOPUMBIX
TUYecKast SKCIIEPUMEHTAJIbH | OCHOBAaHMM.
JTCCOLIMALIUS BIX 3aJ1a4 Ha 8. O3HaKOMJIEHHE C KOJUICKI[MEeH OCHOBaHUH.
UACHTU(DUKAIHIO 9. Os3HakOoMJIEHME C KOJUIEKIIMEH MHUHEpaioB,
HEOPraHUYECKUX U | COAEpIKAIUX COJH.
OpraHUYECKHUX 10. UcnpiTanue pacTBOPOB KHUCIOT, OCHOBAHUH H
COEZMHEHUI» CoJIEN MHINKATOpaMHU
11. Pa3znuunblie cirydan TUIpoJid3a CoJei.
12. I'mpponus XJIOpPUAOB M aleTaTOB IIEJIOYHBIX
METaJIJIOB.
4. XHUMHUUYECKUE pEeaKun 13 K.p.Ne3 13. [lonydyeHne Kuciaopoja pasaoKEHUEM NIEPOKCHUIA
«XUMHYECKHue BOZOpPOJA C TMOMOILIBIO JMOKCHJIAa MapraHua Hu
peakum» Karayasbl ChIpOro KapToges.
14. Peakuus 3aMEIICHUS] MEAU KEJIE30M B PacTBOPE
cynbdara menu (II).
15.ITonnyyenre Bogopoaa B3auMOJIEHCTBUEM KHUCIOThI
C IIMHKOM.
16. O3HakoMIIEHHE C KOJUIEKIIHMEN METAJIJIOB.
17. O3HaKOMJIEHHE C KOJJIEKIIMEN HEMETAJIOB.
HToro: 34 3 2 17




Kanennapno-temaTndeckoe nianuposanue. 10 kiace

Ne Tema Komuue | Conepxanue Bun nesarensHOCTH Jom. Hara
CTBO 3a/1aHue
4acoB

BBEJEHUE 1
1 MeTtoap! 1 HaGmonenue, mnpenmnonoxeHue, rumnoresa. | Mcmonp3oBarh OoCHOBHbIE | OTIOpHBIHN
HAy4HOTO ITouck 3aKOHOMEPHOCTEM. HayuHbIil | HHTEIIEKTya IbHbIE onepauuy | KOHCIIEKT
IIO3HAHUS 9KCIIEPUMEHT. BeiBoa. Hemonctpauuu. | (popmynupoBaTh TUIIOTE3Y,
Buneogparmentsl, cinaiiipl ¢ U300paKEHUSIMU | IPOBOJUTh ~ aHAM3 U CHHTE3,
XUMHUYECKOM  J1abopaTtopuu,  NpoOBeAeHMs | 0000IIEHNEe, BBIABIATh I[PUUYUHHO-
XUMHUYECKOI0 IKcIepuMeHTa. VHCTpyKTaX IO | CIEACTBEHHbIE  CBA3M), MPOBOJIUTH
TeXHUKE O€30I1aCHOCTH. 9KCHEPUMEHT M (UKCUPOBATh €ro
pe3ysbTaThl C IOMOIIBIO POAHOIO
SI3bIKA U A3bIKA XUMUU
TEMA 1. |3
TEOPUA
CTPOEHMUA
OPI'AHHUYECK
nx
COEJUMHEHUN
/1
2. [Ipeamer 1 [Ipenmer opranudeckoit xumuu. CranoBnenue | Paznuuats npeamerst oprannueckoit u | I1.1 ctp.13
OpraHUYeCKON OpraHUYEeCKON XMMHUU KaK HayKu. BUTamusMm U | HEOpraHM4eCcKou xumud, | Ne5
XUMHH ero kpax. JlemoHcTtpauuu. Kosnekuusi | MUHEpalbHbIE U OpraHUYecKue
IIPUPOJHBIX, HCKYCCTBEHHBIX U CHHTETUYECKHUX | BEILIECTBA. Knaccudunuponatsb
OpraHMYECKHUX COEAMHEHUH, MaTepuajoB U | OpraHMYECKHe  BeIlecTBa IO  UX
et u3 Hux. OnpeneneHue 3JIEMEHTHOTO | IPOUCXOXKACHUID Ha  NPUPOJHBIE,
cocraBa OpraHMYECKUX COEIMHEHMI. | HICKYCCTBEHHbIE M  CHHTETHUYECKHUE.
[InaBnenune,  oOyrnuBanue u  ropenue | [IpoBoauTh u HabI0aTh
OpraHMYecKMX  BemlecTB  (Ha  IpUMepe | XUMHUYECKUH SKCIIEPUMEHT
caxapo3el). JlaGopaTtopHble omnbITHI. 1.
Omnpenenenne AJIIEMEHTHOTO cocraBa
OpPraHUYECKUX COEANHEHUN
3-4. | Teopust cTpoeHus | 2 OcHOBHbIE TOJOXEHUS Teopuu cTpoeHHus A. | OObSICHATH NPUUMHBI MHOrooOpasus | I1.2,
OpPraHUYEeCKUX M. bytiepoBa. BaneHTHOCTb. DJIEMEHTHI C | OPraHUYECKHX BEILECTB u | cTp.22Ne2,
COEIMHEHU I MOCTOSSHHOM W TEPEeMEHHON BaJIEHTHOCTBHIO. | 0COOEHHOCTH CTPOCHUSA aroma | 8




CrtpykrypHble (OpMYNbl HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB. THIMBI YIJIEpOAHBIX
LEMOYEeK: JUHENHas, pa3BETBJICHHAA,
3amMKHyTas. KpaTHOCTb XMMHYECKOM CBS3H.
N3omepusa. Bunbl wuzomepuun. Ilonstue o
B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJax
opraHvyeckux  BemniectB. JlaboparopHble
onbIThL. 2. M3roroBieHue mojenaeii MoOJEKys
OpraHUYECKUX COCIMHEHUN

yriaepoja. Paznuuars MTOHATUSA
«BAJICHTHOCTbY u «CTENEHb
OKHCJICHUSI»,  ONEpUpOBaThb  HUMH.
OtpaxaTb cOocTaB U CTPOEHHUE
OpraHUYECKUX COEIMHEHUU c
MOMOIIBI0 CTPYKTYPHBIX (QOopMynT U
MOJIENIUPOBATh 170:¢ MOJIEKYJIBI.
Paznmuuate mnoOHATHA ~ «U30MEP» U
«romoiiory. HaspiBaTh  HU3yuyeHHBIE
MOJIO)KEHUS ~ TEOPUM  XUMHYECKOIO
ctpoenust A. M. bytneposa

TEMA 2.
YIJIEBOAOPO
Abl WU  UX
HNPUPO/HBIE
NCTOYHUKU
IIpuponnei  ras [Ipupoanbiii Ta3, €ro cocTaB M HaNpaBjIeHUsA | XapaKTEepU30BaTh COCTaB U OCHOBHbIC | I13
Kak HWCTOYHHUK WCIIONB30BaHUSI B  KauecTBE TOIUIMBA W | HampaBiieHuss — ucnosib3oBanuss  u | Ctp.32
YIJI€BOJOPOIOB XUMHUYECKOro Chipbsi. KoHBepcusi MeTaHa. | mepepabOTku  mpupojaHoro  rasza. | Ne7,8
CunHTe3ra3 W €ro HCIOJb30BaHHUE [UJIS | YCTaHaBIMBATh 3aBUCUMOCTh MEXIY
MOJIyYEeHUsI ~ CHHTETHUYECKOro OeH3WHa U | 00beMaMu JOOBIYM MPUPOJHOTO ra3a B
MeETaHoJIa. JeMoHcTpanumu. Komrexnus | PO u OIOIKETOM. Haxogutb
BEIIECTB M MAaTepHaloB, IMOJYYAa€MbIX Ha | B3aUMOCBA3b  MEXAY  HU3y4acMbIM
OCHOBE MPUPOAHOTO ra3za MaTepHaIoM " Oymymieit
npo(hecCHOHATBPHON  JeSITeNbHOCTHIO.
[IpaBuna 3KOJOTMYECKH TPaMOTHOIO
HoBeJIeHHs U 0e30macHOro oOpaleHus
C TPUPOJIHBIM Ta3oM B OBITY W Ha
MIPOU3BOJCTBE
[Ipenenvubie 3HaueHWe MNpPUPOAHOTO Traza W WHBIX | Onpenenarb  npuHamIexHOCTh  Be | I1.5
YTJIEBOJIOPOBL. MpEeAeNbHBIX  YIJIEBOJOPOJOB B  KayecTBE | MIECTB K pa3iauuHbiM Tumnam (mpe- | Ctp.33
AnkaHbl TOIUIMBA M XHUMHYECKOTO CbIpbsi. MeTaH U | IeNbHBIM WM HemnpeaenbHbiM) U | Nel2

Apyrue  ajkaHbl, Kak COCTaBHas  4acThb
MPUPOJHOTO Ta3a. XHMHYECKHE CBOMCTBA
MeTaHa, O0yCJIaBIMBAIOLIME €ro IMpPHUMEHEHHE
(ropenue, MIAPOJIN3, raJIoOreHUPOBAHUE).
I'omosoru Merana, U30MepHsi 1 HOMEHKJIATYpA.

KJlaccaM yrieBoaoponoB. Ha3sbiBath
X o MEXIYHAPOIHOU
HOMEHKJIATYypE, XapaKTepu30BaTh
CTPOCHHUE U CBOWMCTBA BAXKHEUIIIHNX
NpeacTaBuTe- Jied, Habmoaate U




HerunpupoBaHue ATaHa. Kpexunr u
n30Mepu3anus AJIKAHOB. AJIKUIIbHBIE
panukaibpl. MexaHu3M CBOOOTHOPAIUKATBHOTO
TaJIOTEHUPOBAHUS QJIKAaHOB. JleMOHCTpaIUH.
[HlapocrepkHeBble W OOBEMHBIC  MOJIEIHU
MOJICKYJT TEpBbIX MpEACTaBUTENEH Kiacca
ankaHoB. du3nueckre CBOMCTBA Ta3000pa3HbIX
(mpoman-OyraHoOBass CMeCh B  3QKUTAJKE),
Kuakux (OeH3WH) W TBepAbIX (mapaduH)
aJIKaHOB: arperaTHoe COCTOSIHUE,
pacTBOpUMOCTh B Bojie. lopeHHe MporaH-
OyraHoBoW cmecu (3axuranka). OTHOIICHUE
QJIKAHOB K PACTBOPY IE€pPMaHTaHaTa KaJlusi W
OpOMHOU BOJIC

ONKCHIBATh  JIe- MOHCTPAITMOHHBIN
OKCIIEPUMEHT C TOMOIIBI0 POJHOTO
sS3bIKa W sa3blka xumud. O000mars
3HaHUA W JeJaTb  BBIBOALL O
3aKOHOMEPHOCTSIX U3MCHEHHS CBOHCTB
YIJIIEBOJIOPOIOB B  TOMOJIOTHUECKUX
psanax. PazjauuaTh MOHATHS «U30MEpP»
H «TOMOJIOD»

OTUIICHOBBIE
YTJIEBOJIOPOIBI
WA aJKEHBI

OTuieH  Kak  MpeACTaBUTENb  alKEHOB.
[TosrydeHne HSTWieHA B MPOMBIIUICHHOCTH
(merugpupoBaHWe 3TaHa) W B JabopaTopuu
(mermaparanus 3tanona). CBoiicTBa (TopeHue,
OpOoMHUpOBaHUE, TUApATALUS, MOJMMEPH3AIIHS,

OKHCIICHUE pacTBOpoM KMnO#4) 51
MIPUMEHEHHE STUJICHA. [HonusTHien.
[Iponunen. CtepeoperyasipHOCTh MOJUMEDA.
OcHOBHbIE MOHATHUSA XUMHH

BBICOKOMOJIEKYJISIDHBIX COE€IMHEHUW. Peakuuun
nonuMepu3aiuu. [lonudtunen u obnactu ero
MPUMEHEHHS. [Tonyuenune MMOJIMATHIICHA
MOJMMEPU3ALUEN DITUJIEHA, IIOJHUIIPOIUIICHA
nonumepusanuen npomnwieHa. [Ipasmwio B. B.
MapkoBHMKOBa Ha MpUMEPE MPOIMUIICHA.
KavecTBeHHBIE peakiuu Ha HENpeIeIbHbIE
COCMHEHUS: O00EeCIIBEUMBAHUE OPOMHON BOBI

" pactBopa nepMaHraHara KaJIvsl.
I'omosnoruueckuit psn ATUIICHOBBIX
VIJI€BOJAOPOAOB,  W30Mepusi  (YrJIEpOJHOTO

CKCJI€Ta W  IOJIOXKCHHUA KpaTHOﬁ CB}ISI/I),
HOMCHKIJIaTypa. HOJ'IyquI/Ie OTUJICHA
ACT H,Z[paTaL[Heﬁ OTAHOJIa U JCTUIAPHUPOBAHUCM

Ha3piBaTh 10 MeEXIyHapOOHOH HO-
MEHKJIATYpE aJKEHBl C IOMOIIBIO
POJHOTO SI3bIKa U SI3bIKa XMMHUU. Xa-
paKTepu30BaTh CTPOEHUE, CBOMCTBA,
CrocoObl  MOMy4YeHHs U 00JIacTu
npuMeHeHust dtuieHa. HaOmronats,
CaMOCTOATENIbHO MPOBOJUTH M OIHU-
ChIBaTh XMMHYECKUH DKCIIEPUMEHT.
VYcraHaBnuBaTh 3aBUCUMOCTb MEXKIY
TUTIOM CTPOCHHS YTIEBOJOPOaA U €ro
XHUMHYECKHUMU CBOMCTBaMM Ha
puMepe JIOTHYECKHUX CBA3EH:
NpeaeNbHbI — PEAKLIUU 3aMelIeHus,
HENpeIeIbHbIN — peakuun
MIPUCOETMHEHUS

1.4
Crp.41
Neq




staHa. [lemonctpanuu. IllapocrepxHeBas u
o0ObeMHasi  MOJENIM  MOJIEKYJbl  ATHUJICHA.
I'openue stunena. Komneknus «lloausytunen n
u3zenus u3 Hero». JlaboparopHslie onbITHI. 3.
OO6napy>keHue HeNpeAeNbHbIX COCAUHEHHI B
KHUJIKUX He(QTEIPOTyKTax

JlueHoBbie Kayuyk u ero cBoiictBa. Bynkanuzamus | Ha3siBaTh o MexayHapoanou | I15
YIIIE€BOJLOPO/BL. kayuyyka. Pesumna. HM3ompeH kak MOHOMEp | HOMEHKIAType nuensl. | Ctp.46
Kayuyku NPUPOAHOTO Kaydyka. CHHTETHUYECKUM KaydyK. | XapaKTepu30BaTh cTpoeHue, | Ned

1,3-0yTamueH Kak MOHOMEp AMBHHUIIOBOTO W | CBOWCTBA, CHOCOOBI TMOJIyUYEHHUS H

OyTaJUEHOBOIO CHHTETHYECKUX KayyyKoB. | o0nacTi npumeHenus 1,3-OyranueHa.

Wuple  xumuueckue  cBoiicTBa  jaueHOB: | Habmonate u OIIUCHIBATH

raJIor€HUPOBAHUE, TMIPOTaJIOT€HUPOBAHME, | JIEMOHCTPALIMOHHBIN XUMHUYECKUN

ruapupoBanue. 1,2- u 1,4-npucoenuHeHue. | SKCIEPUMEHT

[Tonyuenune JTMEHOBBIX YIJIEBOJOPOIOB

metonoMm C. B. Jlebenesa u neruapupoBaHueM

aJIKaHOB. ['OMOJIOrMYecKuil psii CONMPSKEHHBIX

JUEHOBBIX  YIJIEBOJOPOJIOB, HOMEHKIJIATYypa.

JemoHcTpauuu. Mojenu (11apocTep>kHeBble U

o0beMHast) Mosiekyn 1,3-OyragueHa u 2-MeTHI-

1,3-6yranuena  (u3ompeHa).  Pa3znoxeHue

Kaydyka IIpM  HarpeBaHWM,  HCIbITaHUE

IIPOJYKTOB PAa3JIOKEHHUs Ha HENPENEIbHOCTb.

Komnexkunn «Kayuykn», «Pe3uHa n usgenus us

HEeey
ALIETHIIEHOBBIE BricokoTeMniepaTypHoe 1utams aneTwieHa kak | HaszpiBath 1o MexayHapoaHou | I1.6
YTJI€BOIOPOIbI ofHa W3 obysacTel ero  NpUMEHEHMs. | HOMEHKJIaType alkuHbl ¢ mnomoibto | Ctp.51
WJIM AJIKAHBI [lonydyeHnue arerusieHa MUPOJIM30M METaHA U | POJHOTO fA3bIKA U A3bIKA XUMHHU. | Ned

KapOuaHbIM criocoboM. [lomyuenue kapbOuma
KaJIbIIsl. XUMHUYECKHE CBOWCTBA AaIleTHJICHA!
raJloreHuPOBaHUE, THJIPOTATIOT€HUPOBAHHE
(XJOPBUHWJI W TIOJIMBHHHJIXJIOPUJ,  €T0
npuMeHenue), rugaparanus (peakmus M. T
KyuepoBa), tpumepuzanus (peakuus H. ]I
3eIMHCKOTO). I'omomorunueckuii psn,
HU30Mepus, HOMEHKJIaTypa QJIIKUHOB.
JlemoncTpanuu. Monenu (mapocTepkHeBas U

XapakTepu3oBaTh CTpOCHHUE,
CBOICTBa, CMOCOOBI TMOJYYEHHUS U
o0lacTH  NPUMEHEHUs  aleTHIICHA.

HaoOmronats, CaMOCTOSITEIIHHO
MIPOBOJNTH U OMHUCHIBATH XUMUYECKUI
3KCIIEPUMEHT. Paznuuate
0COOEHHOCTH peakuui

OpUCOCIUHCHHA Yy alCTUJICHA OT
peaKI_II/Iﬁ MMPUCOCAUHCHUS STUIICHA




o0beMHas) MOJIEKYJIbl areTuieHa. [ opeHue
anerusieHa. JlaGoparopHble onbIThbL. 4.
[lonyuyenue u CBOMCTBA alleTUIICHA

10.

Apomaruyeckue
YII1€BOAOPOAbI
WU apeHbl

OTtkpbiTHE O€H305Ia, €r0 CBOWMCTBA M IEPBBIC
obyacTu PUMEHCHUSI. YcraHoBiieHUE
XUMHUYECKOrO CcTpoeHus OeHzona. Popmyna
Kekyne. CoBpeMmeHHbIE TPEACTaBICHHUS O
cTpoeHuu OeH307la. XHMHYECKHE CBOWCTBA
OCH30/1a:  TaJIOTCHHUPOBAHUE,  HHUTPOBAHHE.
[Tonyyenune Oensona. ['omomor Oenzoma —
tonyos. Jlemoncrpauuu. OObeMHas MOJEb
Monekynasl  Oenszonma. ['openme  OGensodna.
OtHomenne OeH3ona K OpoOMHOHM (MOJHOI)
BOJIE M pacTBOPY IE€pMaHTraHaTa Kaimus (Ha
npuMepe TEXHUYECKHX pacTBOpuUTEIICH,
COJIEprKalNX apeHbl)

XapakTepu3oBaTh 0COOEHHOCTHU
CTPOCHHMsI, CBOHMCTBA W  00JacTH
NpUMEHEHHsT OeH30Jla C TOMOIUIBIO
POMHOTO s3bIKA M S3bIKA XHUMHH.
Hab6mronarts, u OIIMCHIBATH
JIEMOHCTPAIIMOHHBII XUMHUYECKUN
SKCHEPUMEHT

I1.7
Ctp.55
Ne4

11.

Hedth 1 ciocoOmr
ee mepepadoTKu

Hedts, ee cocrtaB, ¢usnueckue CBOMCTBA U
MIPOUCXOXKACHHUE. Jko- JOTHYECKHE
MOCIEACTBHUS paznuBa HEPTH U CHOCOOBI
60psObl ¢ HuMmu. Ilpomeccol mnepepaboTku
HeTH: peKTHU(PUKALNS, KPEKUHT, PUPOPMHUHT.
[Mponyktel  mepepaboTkun HehTH U HUX
ucrnoib3oBanue. Ilonarue o006 OKTaHOBOM
YHUCIIe. JlemoHCTpanuu. O6pa3zoBanue
He(PTSIHON TIUIEHKM Ha MOBEPXHOCTU BOJBI.
OO6HapyxeHue HenmpeaeNbHbIX COSAMHEHUN B
KUIKUX HedTenpoaykrax. JlabopaTopHble
onbIThbl. 5. O3HakoMJIeHHME C KOJUIEKIHEN
«HedTb 1 IpOAYKTHI €€ nepepaboTKI»

XapakTepHu30BaTh COCTaB U OCHOBHbBIE
HAlpaBJICHUS ~ WCHOJB30BAHUSA |
nepepaboTku HepTH. YcTaHABIMBATH
3aBHCUMOCTh ~ MEXIy  OObeMaMu
no0wrun HedTH B Poccun u 6roxeTom
rocynapcrsa. HaxonuTs B3aMMOCBSI3b
MEXIy HU3y4aeMbIM MaTepuajIoM H
Oymymei npo¢ecCuoHAIBHOM
JeSITeIbHOCTBIO. [TpaBuna
9KOJIOTUYECKH TPaMOTHOTO MTOBEICHUS
u  OeszomacHoro  oOpamieHust C
HedTenpoaykTaMu B OBITY M Ha
MIPOU3BOJICTBE

I18

12.

O0600mmenue u
CHCTEeMaTH3aIus

3HAaHUH TI0 TeMme
«YTIeBOAOPOABI»

Knaccugukanus yrieBogopoJoB MO CTPOSHUIO
YIJIEPOJHOTO CKEJIeTa W HAIUYMIO KpPAaTHBIX
CBA3€d. B3aumMocBiA3p MEXIQy  COCTaBOM,
CTPOEHHMEM M CBOWCTBAMHU YIJIEBOJOPOIOB.
'enernueckass  CBSI3b  MEXAYy  KjlaccaMu
YTJIEBOJOPOIOB

KnaccupunupoBars  yrieBogopo bl
10 CTPOCHUIO YIJIEPOJHOTO CKelleTa U
HaJIn4nuro KpaTHBIX CBSI3EH.
YcraHaBnIMBaTh B3aUMOCBS3b MEXKIY
COCTaBOM, CTPOCHHEM M CBONCTBaMHU
yriaeBo1opoaoB. OnucsBaTh

TeHETUYECKUE CBSI3U MEX]y KJlaccaMu
YIII€BOJOPOAOB € MOMOIIBI POJHOIO

TloBT
n.1m2-8




A3bIKA U SA3bIKa XUMUU

13. | KonTponpHas [TpoBomuTh pediaekcuio COOCTBEHHBIX
padora Ne 1 mo NOCTIOKEHHMM B IIO3HAHUU XUMHUHU
TeEME YIJ1€BOJIOPO/IOB. AHanu3upoBarb
«YTneBoaopoab» pe3yNbTaThl KOHTPOJIBHON paboThl U

BBICTpauBaTh  MYTH  JIOCTHIKCHUS
JKEJIaeMOro YpOBHs YCIEITHOCTH

TEMA 3.

KHNCJIO0POACO

JAEPKALIUE

OPT'TAHUYECK

HUE

COEJIUHEHUA

n Hnux

HNPUPO/JHBIE

NCTOYHUKU

14. | Couptsl OTUNOBBIN crupT U ero cBoiictBa. Okucienue | Ha3piBaTh o MexayHapoasnou | I1.9 ctp.74
sTaHona ((epMEHTATUBHOE, OKCHJOM MEIU | HOMCHKJIATYpe crupthl. | Nell
(I)).  Xumudyeckue  CBOWCTBA  3TaHOjA: | XapaKTepU30BaTh CTpOCHHUE,
Neruaparanus, B3aMMOJIEHCTBHE C HaTpPHUEM, | CBOMCTBA, CHOCOObI TOJNyYeHUS U
roperue. [lomyueHue »TaHONa THApaTanuel | 0OIACTH TPUMEHEHHs JSTaHola U
ATHJIEHA, IEJTIOYHBIM TUJIPOJIU30M | TJIMLEPUHA C TOMOILIBIO  POJIHOTO
raJIoreHITaHa, OpokeHHueM caxapoB. | sI3bIKa u SI3bIKa XUMHUH.
I'omonornueckuii psiz; OHOATOMHBIX cUpTOB, | KilaccupuuupoBarh coupThl Mo HX
MU30Mepus, HOMEHKIaTypa. MHOroaToOMHbIE€ | aTOMHOCTH. Habmonats,
CIUPTBHIL: ATUJICHTJIMKOJb, [JIMLEPHUH. | CAMOCTOSITEIbBHO NP0 BOAUTH U
KauecTBeHHass peakuusi Ha MHOTOATOMHBIE | ONMUCHIBATH XUMUYECKUM SKCIIEPUMEHT
CIIUPTBI. JleMoHCTpanuy. Mopnemn
(mapocTepkHEBbIE W OOBEMHBIE) MOJEKYI
CIUPTOB: METAHOJA, 3TAaHOJIA, STUJIEHIJIMKOJIS
" [JIMLIEPUHA. l'openue JTaHoJA.
BsanMogmelictBue  dTaHolla  C HaTpUEM.
[lonyuyenue ATUJIEHA u3 ATaHoJIA.
JlabopaTopuble onbiThl. 6. CBoiicTBa
3THJI0BOI0 cnupTa. 7. CBoiicTBa IIHIePHHA
15. | KameHHbIH yroyb KaMeHHBIiI yrosb W €ro HCMHOJb30BAHWE. | XapakTepuzoBaTh npoucxoxaeHue u | [1.10

KokcoBanne KaMEHHOTO yrijs, BaKHEHIIIHE

OCHOBHBIC HaIlTpaBJICHU




MPOJIYKTHl KOKCOXHMHUYECKOTO IMPOU3BOJICTBA.
Hemonctpaunu.  Koymekiusa — «KameHHblit
YTOJIbY. Komnnekuus MIPOJYKTOB
KOKCOXHMHUYECKOTO MPOU3BOJICTBA

UCIOJBb30BAHUA U NepepabOTKH
KaMEHHOr0  yrjs. Y CTaHaBJIUBATh
3aBUCUMOCTh  MEXAy  oObeMaMu
I00BIYM KaMeHHOro yrigs B PO wu
OromxeroM. HaxoauTb B3auMOCBSI3b
MEXIy H3y4aeMbIM MaTe€pUaIoOM H

Oymyiein npodeCcCuOHATBHOM
NEeITEIbHOCTBIO. [IpaBuna
9KOJIOTHYECKH rPaMOTHOTO
MOBEJICHUS u 0e301acHOro
oOpailleHuss ¢ KaMEHHbIM yIJieM U
MPOJIYKTaMHU KOKCOXUMHYECKOTO
IPOU3BOJICTBA B OBITY u
MPOMBITIIUICHHOCTH
16. | ®enon Ctpoenre MosieKyibl U (PU3UYECKHe CBOWMCTBA | XapaKTepus3oBaTh ocobennoctu | I1.10
¢denona. BzaumMHOE BIHMSHHE aTOMOB B | CTpoeHUsT W cBoicTBa (enosa Ha | Ctp.79
MOJIEKYJIaX  OpPraHUYECKHUX  BEIIECTB Ha | OCHOBE B3aMMHOIO BJIMSHHUSA aTOMOB B | Ned
npuMmepe (Qeronma. XUMHUYECKHE CBOWCTBA | MOJIGKYJe, a  Takke  CIOCOOBI
¢benorna, MOJITBEP K IAIOIIUE B3aMMHOE | MOJy4YeHUs] U 00JacTh NPUMEHEHHS
BIMSHHE AaTOMOB: KHCJIOTHBIE CBOWCTBA, | JeHOJIA C TIOMOIIBIO POAHOTO SI3bIKA U
peaKiuyM  TalOTeHUPOBaHWs, HUTPOBaHUSA. | si3blka  XuMuW.  HaOmomate, U
[Tonyyenue ¢eHoma w©3 KaMEHHOYTOJIBHOM | OMHCHIBATH JIEMOHCTPALIMOHHBIN
CMOJIBI W M3 TPOMU3BOAHBIX  OEH307a. | XUMHYECKH SKCIIEPUMEHT.
Hemonctpanun. O0beMHass MoJenb MoJIeKybl | CoOM01aTh MpaBUiia 3KOJIOTHYECKU
¢denona. PactBopuMocTh ¢eHONa B BOJE MPH | IPaMOTHOTO u 0€e30MmacHOTO
KOMHATHOW TeMIepaTrype U NpHU HarpeBaHUU. | oOpalieHus c TOPIOYUMH u
BzaumopeiictBue  ¢eHoma ¢ pacTBOPOM | TOKCHYHBIMHU BEIIECTBAMHU B OBITY U
menoyn U OpomMHOUM Bojoil. KauecTBeHHast | OKpyxkarolei cpene
peakius Ha genon ¢ xmopuaom xkenesa (I11)
17. | Anbnerunabl [IpousBoacTeo " HCIIOJBb30BaHNE | XapaKTepHU30BaTh ocobennoctu | I111
CTPOUTENBHBIX U OTACJIIOYHBIX MATEpUAJIOB HA | CBOWCTB dbopmanbaeruaa u | Crp.84
OCHOBE MOJIMMEPOB W3 | alleTalIbIETH/Ia HAa OCHOBE cTpoeHus | Neb

dbeHomopopManbIETUAHBIX  CMOT U UX
aHasioroB. dopmanpaerun, ero CTpoeHUE H

¢buznyeckue CBOMCTBA. dopMainuH.
XUMHYECKHE  CBOMCTBA  (popMasbIerHaa:
TUAPUPOBAHUE, OKUCJICHHE. Peaknuu

MOJIEKYJ, CHOCOOBI MOMYYEHHS U HUX
00JlacTH TPUMEHEHUS C TOMOIIBIO
pPOIHOTO SI3bIKA W S3bIKA XUMUH.
Ha0irro1aTh, ONMCHIBaTh U IPOBOIUTH
XUMHYECKHI HKCIIEPUMEHT.




MOJUKOHJACHCAIUU.  ['OMOJIOTMUECKUA  psif
aJb/ICTU/IOB, U30MepHus, HOMEHKJIaTypa.
KauectBeHHast peakuuss Ha aJdbACTUIHYIO
rpynmy. Ilomyuenue  dopmanpaeruga
aretanpaeruaa u3 COOTBETCTBYIOIINX
cnupToB. [loHsiTHe 0 KeTOHAaX. AJBJIETHABI U
KEeTOHBI B mpupoje. Jlemonctpauuu. Monenu
(mapoctepkHeBbIe M OOBEMHBIE) MOJIEKYI
MeTaHaigs U dTaHand.  O3HaKOMIIGHHE C
KOJUIEKUMEN IUIACTMACC W H3IEIUN U3 HUX.
JlabopaTopubie onbiThl. 8. CBoiicTBa
dopmanbaernga

CobmoiaTe TMpaBuiIa 3KOJIOTUYECKU
IpaMOTHOTO u 6e30macHoTo
oOpareHus C  TOPIYHMH u
TOKCHYHBIMU BELIECTBAMHU B OBITY U
OKpYy>Karollen cpene

18. | KapboHoBbIe KapOoHoBBIE KHCIOTHI B MPHUPOAE U B OBITY. | XapakTepus3oBaTh ocobennoctu | I1.12
KHMCJIOTBI XUMUYeCcKHe CBOMCTBa KapOOHOBBIX KHUCJIOT B | CBOMCTB KapOOHOBBIX kucioTr Ha | Ctp.91

CPAaBHEHMM CO CBOMCTBAMM COJISTHOM KHUCIIOTHI | OCHOBE CTPOEHHUS HX MOJeKya, a | Ne6
(B3auMozielicTBUE C METajUlaMH, OCHOBHBIMU | TAaKXKE€  CHOCOOBI  IOJy4YeHUs U
OKCHJaMH, OCHOBAaHUSIMH, COJIAIMHU). YKCYCHas | 00JacTH NMPUMEHEHUS MypaBbUHOW U
KHCJIOTa KakK CJaOblil AJIEKTPOJIUT, HOHHBIE | YKCYCHOM  KHMCIOT C  IIOMOIIBIO
ypaBHEHMs peaklUuil ¢ ee ydyacTueM. Peakiusi | pogHOro si3plka M S3bIKA XUMHH.
sTepudUKaIIU. I"'omonornyeckuit psan | Pasnuuate oOmiee, ocoOeHHOE W
NpEJeNbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX | €AMHUYHOE B CTPOEHUHM U CBOWCTBaX
KHMCJIOT, U30MepHsi, HOMEHKNaTypa. [lonydeHne | opraHndeckux (MypaBbUHOMN U
MYpPaBbHHON U YKCYCHOW KUCJHOT. OTHENBHBIE | YKCYCHOM KMCIIOT) U HEOPTaHUYECKUX
MPEJICTaBUTENIN  KUCJIOT HWHOrO CTpoeHus: | kucioT. HabmiogaTh, omMchiBaTh U
OJIENHOBAs, JMHOJIEBas, JMHOJIEHOBAsA, | IPOBOAUTH XUMHYECKHH
aKpuioBas, 1aBeJsieBas, OeHsoifHas. | sxcnepuMeHT. CoOmogaTh mpaBuia
JemoHcTpaunu. Monenu (IapocTep>KHEBBIE U | SKOJIOTHYECKU IPaMOTHOIO "
00BbEMHBIE) MOJIEKYJT MYPaBBUHOW U YKCYCHOW | 0€30IacHOro 00palleHus ¢ TOPIOUYUMH
KucaoT. OOpaslbl HEKOTOPHIX KapOOHOBBIX | U TOKCHYHBIMHU BEIIECTBAMH B OBITY U
KHCJIOT: MYpPaBbUHOM, YKCYCHOM, OJIEMHOBOH, | OKpYXaroLIeH cpene
CTE€apUHOBOM, II1aBEJIEBOM, OCH30MHOM,
JIMMOHHOM. OTtHo1IeHNE Pa3IM4YHBIX
KapOOHOBBIX KHCIOT K Boje. Ilomyuenue
CIOXHOTO d(dupa peakmuel >TepupUKaIHI.
JlabopaTopubie omnbiTel. 9. CBoiicTBa
YKCYCHOM KHMCJIOTbI

19. | CioxHsble N3yuenne coCTaBa JKUPOB. XKups! | Xapakrepu3oBaTb ocobennoctu | I1.13




3¢upsl. XKupbl PacCTUTEIHFHOTO M )KMBOTHOTO MIPOUCXOXKICHHUS, | CBOUCTB KHUPOB Ha ocHOBe cTtpoeHus | Ctp.
pa3nuuus B MX cocTtaBe. [ MApoOIu3 )KUPOB U UX | UIX MOJEKYyN, a Takke kiaccuduka- | 100 Nell
oMmbuieHHe. Mpuia. CHHTETHYECKHE MOIOIIME | MU KUPOB IO UX COCTaBy U MPOMC-
cpeactBa (CMC). DOkonoruueckue acmnekThl | XOXKACHUIO U IIPOU3BOJCTBO TBEPIBIX
npumeHenusi CMC. T[mapupoBaHue >KUIKUX | KUPOB HA OCHOBE PACTUTEIBHBIX
xupoB. IIpom3BoACTBO TBEpIBIX JKUPOB Ha | Macen. Ha ~ ocHoBe — peakuuu
OCHOBE pacTUTeNnbHbIX Maced. I[lonstue o | sTepuduxanuu XapaKTepu30BaTh
cnoxHblX  3¢pupax.  Cmoxsble  3dupsl | coctaB, CcBoiicTBA W o0mactu
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT U | IPUMEHEHUS  CIOXKHBIX  3(UPOB.
OJHOATOMHBIX  crnuptoB.  W3omepuss  u | HabGnromate, onmuchIBaTh U MPOBOANUTH
HOMEHKJIaTypa CJIOXHBIX 3¢upoB. Peakuus | XumMuueckuii AKCIIEPUMEHT.
srepuukanym. Crnoxusie 3¢upsl B npupoae. | CoOmoaare TpaBHia SKOJIOTHYCCKH
XKupsl kak ciaoxkHble 3PUPHI TIUIEPUHA H | TPAMOTHOIO u 0e301MacHOTo
BBICIIMX KapOOHOBBIX KHUCJIOT. 3aME€Ha JKUPOB | OOpalleHus c TOPIOYHNMH "
B TEXHHUKE HEMUIIEBBIM CBIPBEM. | TOKCUYHBIMU BEIIECTBAMU B OBITY H
HemoHcTpanmu. Kosekius NUIIEeBbIX KUPOB | OKPYKArOIIEH cpelie
u  macen. PacTtBopuMOCTh  KHPOB B
OpTraHUYECKUX U HEOPraHMYECKUX
pPacTBOPUTEISX. WzroroBnenue MBLIA.
Komnekmust 0o0pa3lioB MPUPOIHBIX MaXy4dnx
3¢upHbIx Macen. Kosulekuus KUIKHX |
TBEpIBIX MoOIOmMX cpenctB. CpaBHEHHE
MOIOIIMX  CBOWCTB  pacTBOPOB MbUIa U
CTHpaJILHOTO TopomIKka JIabopaTopHbIE OIBITHI.
10. CpoiicrBa xupos. 11. CpaBHeHue
CBOWCTB PacTBOPOB MbLIA M CTHPAJIBLHOIO
MOPOIIKA

20. | YrneBoabl CocraB yriaeBo/ioB, UX HaXOXJCHHUE M POJb B | XapakTepus3oBarb cocTaB yriaeBojaoB | 114,15

npupoje. 3HaYeHHE YIJIEBOJIOB B TEXHUKE, | U WX Kiaccudukanuio Ha ocHose | Ctp.
OBITY, MIPOU3BOJICTBE. Knaccudukamus | ciocooHOCTH K runpommsy. | 109
YIJI€BOAOB: MOHO-, JAM- W Tmosucaxapuisl. | ONUCHIBaTh CBOMCTBA IIIOKO3BI Kak | Ne9
Crpoenue MOJIEKYJIBI TIIOKO3BL. | BE IEeCTBA c JIBOMCTBEHHOM
JIBOMCTBEHHOCTh  (DYHKIIMM  OPraHUYEcKoro | GyHKiuen (anmpmeruocnupra).
BellecTBa Ha npuMepe TIIIOKO3BI | Y CTaHaBIMBATh MEXITPEIMETHBIE

(ampmeruocnupt). XUMHUYECKHE  CBOMCTBa
TJIIOKO3BI, JOKAa3bIBAIOIINE JBOMCTBEHHOCTh €€
(GYHKIMU: TUAPUPOBAHHME, B3aUMOJCHCTBUE C

CBSI3M XUMHU U OMOJOIrMM HAa OCHOBE
pPacKpBITUSI OWOJIOTUYECKOW pPOJU |
XUMHUYECKUX CBOWCTB Ba)KHEUIINX




THAPOKCHIOM Meau (1D, OKHUCJICHUE
(pepmeHnTaTHBHOE, pEAKIHS  «CEPEOPSHOTO
3epkanay). bpoxenue rioko3pl. POTOCHUHTES.
®pyKkTO3a Kak u3oMep riaoko3sl. Caxaposa Kak
Mpe/IcTaBuTeNb Jaucaxapuaos. [IpousBoncTBo
caxapa. [lomucaxapuipl: Kpaxmal, [EeUII0I03a.
CpaBHeHME HMX CTPOEHHUSI UM  CBOMCTB.
KauectBennass  peakuusi  Ha  Kpaxmal.
JleMoHcTpanum. Komnexius
KpaxMalloCOJepKaIIUX MPOJAYKTOB MUTAHUS U
MIPOJYKTOB Ha OCHOBE caxapo3sbl.
B3anmopeiicTBiEe TIIOKO3bI M Caxapo3bl C
ruapokcuaoM wmeau  (II).  JlabopaTopHbie
onbiThl. 12. CaoiicTBa 1/I0K03bI. 13,
CaoiicTBa KpaxmaJjia

NpeICTaBUTEe JIed MOHO-, OU- |
MOJINCAXaPHUIOB. HaGmonats,
OTHMCBIBATh U MPOBOJAUTH XUMUYCCKUN
SKCIEPUMEHT.

TEMA 4,
A30TCOJIEPK
AIIIUE
OPI'AHUYECK
UE
COEJIUHEHHA
S " nX
HAXOXJIEHHN
E B JKHBOM
IPUPOJIE

21.

AMUHBI. AHUJIUH

[IpuponHble KpacuTenn Kak IPOU3BOJHBIE
aHwinHa. OTKpBITHE M CTPYKTypa aHUJIMHA.
AmuHorpynmna. OCHOBHbIE CBOICTBa aHMJIMHA.
bpomupoBanne  aHumnMHa ~ (KayeCTBEHHAs
peakuus Ha aHWIMH). B3auMHOe BIusHUE
aTOMOB B MOJIEKYJaX  OpPTraHUYECKUX
COECIMHEHU I Ha npumepe AQHWJIMHA.
[Tonyuyenue anunuua. Peakuus H. H. 3ununa.
JemoHncTpanuu. Moaenu (1mapoctep:KHEBbIE U
00bEMHBIE) MOJIEKYJI METUJIIaMUHA U aHWINHA.
@u3nYecKrue CBOWCTBA aHWIIMHA: arperatHoe
COCTOSIHME, 1IBET, 3allax, OTHOLICHHE K BOJE.

XapakTepus3oBaTh 0COOEHHOCTH
CTPOEHHSI M CBOICTBA aHWUJIMHA Ha
OCHOBE B3aMMHOT'O BJIMSIHUS aTOMOB B
MOJIEKYJe, a  Takke  CIOCOOBI
MOJIy4eHUsI U O0JIaCTH NPUMEHEHUS
AQHWJIMHA C MOMOIIBIO POJIHOTO SI3bIKa
U sa3bIka XuMuW. HaOmomate, u

OIHCHIBATH JIeMOHCTPaIlMOHHBII
XUMHYECKUH OKCIICPUMCHT.
Cobnronate mpaBuiia HKOJOTHUECKU
IPaMOTHOTO u 6€e301MacHOro

oOpalieHuss € TOPIOYMUMH U

I1.16
Crp.
121 Ne5




BsauMogelicTBe aHMIMHA C KHCJIOTaMHU.
B3aumoneiicTBre razoo0pa3HbIX MeETHJIAMHUHA
u xjopoBoaopona. OTHOIIEHHUE aHWUJIWMHA K
OpomHoi  (mommHoi)  Bome.  Kommekuus
AQHWJIMHOBBIX KpacuTelIed M IpenapaToB Ha
OCHOBE aHWJINHA

TOKCUYHBIMHU BEILIECTBAMHU B OBITY U
OKpY>Karollen cpejie

22. | AMHUHOKHCIIOTEI AmuHokanpoHoBass kucnora. llonmmamunseie | OnuceiBaTh cBOMCTBa amMuHOKHCHIOT, | I1.17

BOJIOKHA, KalpoH. Peakiys NoJIMKOHAEHCAUH. | KaK O yHKIIMOHATBHBIX
Ilonatne 00 ammaax KapOOHOBBIX KHCIOT. | aM(pOTEPHBIX COCIMHEHUM.
[Tonatue 00 aMUHOKUCIOTaX. AMHUHOKHUCIIOTHI | Y CTaHABIMBATh MEXIPEIMETHBIE
KaK OudyHKIIMOHAJIbHBIE am(oOTepHbIe | CBA3U XUMHM M OMOJIOTMM HAa OCHOBE
COCAUHEHHS. duznyeckue CBOWCTBA | pacKpbITHsI OWOJIOTHYECKOW pONU H
aMMHOKUCIIOT. (OCOOEHHOCTH JMCCOLMALUM | XMMUYECKMX CBOWCTB aMMHOKHCIIOT.
aMUHOKHMCIIOT B BOAHBIX  pacTBopax. | HabmonaTth u OIHCHIBATh
bunonspusie  wnonbl.  Knaccudukauus ¥ | JeMOHCTpallMOHHBIN XUMHUYECKHUN
HOMEHKJIATypa aMUHOKHUCJIOT. JlUmenTuibl. | SKCIIEPUMEHT
Ilentugnast cBsi3b.  CrnocoObl  MOJTyYeHHS
AMUHOKHCIIOT. AMUHOKHUCIIOTBHI B IIPUPOJIE, UX
Ouosiornyeckas poJIb. HezameHumele
aMUHOKHCIIOTBL. J[eMOHCTpanuu. ANTeuHble
IpenapaTsl, COJIEp)KallUe aMHHOKHCIOTBHI.
YnakoBKM  OT TOPOAYKTOB,  COJAEpKalIUX
AMUHOKHMCIIOTBI M HMX COJU  (NIPOIYKTHI
MUTaHUs, COJEpIKaIlMe BElIeCTBA C KOAaMH
E620 — rmyramuHoBas kuciora, E621 —
rIlyTaMMHAT —~ HaTpus, E622—525  —
[IIyTaMMHATBL JIpyrux weramwios, E640 —
mmmnuH, E641 — neitiun). [{okaszatenbcTBa
aM(OTEepHOCTH AMUHOKHUCIIOT

23. | benkn benku xak Ouonomumepsl, ux crpoeHue | OnuceiBaTh CTPYKTypbl U cBoiictBa | [1.17
(mepBuuHas, BTOPMYHAs W  TpeTUYHas | OEJIKOB, KaK O6uononumepos. | ctp.134
CTPYKTYpBHI), XUMHUYECKHE CBOMCTBa | YCTaHaBIIMBaTh Mexmpeametasie | NelQ
(neHarypamusi,  THUAPOJM3,  KAUYECTBEHHbIE | CBS3M XMMHM M OMOJIOTUM HAa OCHOBE
peakuuun — OouyperoBas U | pacKpbITUs OHMOJIOTMYECKOH poJId U
KCAaHTOIPOTEUHOBAs). buonoruueckne | XUMMUECKHUX CBOICTB O€JIKOB.
GbyHKIIIHI OeNKOB: ctpoutenbHad, | [IpoBoauTtk, HAOMIOAATH U OMHUCHIBATH

q)CpMeHTaTI/IBHaSI, 3alllUTHAsA, TPAHCIIOPTHAs,

XUMHYECKHI OKCIICPUMCHT




CUTHaJIbHAs u Ip. JleMOoHCTpaluu.
Jlenatypauus pacTBopa KypUHOro Oenka Ioj
NeCTBHEM TeMIIepaTypbl, PacTBOPOB COJeEH
TSKEJIBIX METAJUIOB M 3TaHoja. ['opeHue
NTUYBETO Mepa, IIEPCTSIHOW HUTH M KyCOuKa

HaTypaJlbHOM  KOH. llBeTHble  peakuuu
oenkoB.  JlabopaTtopuble  onbIiThl. 14,
CBoilicTBa 0eJIKOB
24. | HykienHOBBIE JIHK u PHK kak 6uononumepsl. O61mast cxema | OnuceiBaTh  CTPYKTYypy U coctaB | [118
KHUCJIOTBI CTpOEHUS HYKJICOTH Ja. CpaBHEHUE CTPOCHHUS, | HYKJIECHHOBBIX KHUCJIOT, KakK
Haxoxaenue B kietke W ¢yukuui JIHK u | monunykneotunoB.  YcTaHaBIMBaTh
PHK. Buner PHK u ux ¢yakiuu. [ToHsTHE 0 | MeXNpPEIMETHBIC CBS3U XHUMHH H
OMOTEXHOJIOTHH U €€ HCTob3oBanue. [lonsTre | OMOJOTUM Ha OCHOBE PACKPBITUS
0 TE€HHOHN UHXEHEPHUH. ['eHHO- | OMOJIOTMYECKONW POJIU ATUX KHUCIOT B
Moau(UIIMpOBaHHBIE MPOJAYKTHI. | mepenaye u XpaHEeHUHU
Hemoncrpauuu. Mopens wmonekynsl JIHK. | HacneacTBenHoM nHGOpManuu
OOpasupl  MPOAYKTOB,  MOJYYCHHBIX U3
TPaHCTEHHBIX (OPM pacTeHUH M >KUBOTHBIX.
JlexapcTBEHHbIE CpEeACTBA U  MpENaparthl,
W3rOTOBJIICHHBIE  C  TOMOIIBKD  TE€HHOM
VHXEHEPUU
25. T'enetnyeckas Ilonstue 0 T€HETHIECKOU CBS3U 1 | YcTaHaBIMBaTh B3aMMOCBSI3b MEXKIY
CBSI3b MEKY TE€HETUYECKOM psane Ha MpUMEpPE | COCTABOM, CTPOEHUEM M CBOWCTBAMH
KJ1accaMu B3aUMOIEPEXOJIOB MEXKY KJIaCCaMH | MPEACTAaBUTENIEH KJIACCOB YIJIEBOJO-
OpraHUYEeCKUX YTJIEBOJIOPOAOB u KUCJIOpOA- U | pOaoOB u KHUCIIOpOA- u
COEMHEHHI a30TcoJiepKaMX coeAuHeHn. Mmroctpanus | a3oTcoaepkammx COEIMHECHUM.
TE€HETUYECKOMN CBSI3U Ha npuMepe | OnuceiBaTh  T€HETHYECKUE  CBS3U
OpraHUYECKUX COEMHEHMI Pa3IMYHBIX | MEXAY KJIacCaMH YIJIEBOLOPOJOB C
KJIAaCCOB, COJEpP’KAIMX JBa aroMa Yrjepoja. | IOMOUIbI0 POJHOIO SI3bIKAa W S3bIKa
Hemonctpanmu. Ilepexon: 3TaHON 3TWIEH | XUMHUH
STUJICHTJIMKOIIb
26. | [IpakTudeckas Pemenne skcnepuMmeHTaNBHBIX 3amad 1o | [IpoBoauTh, HAOMIOMATH U OMUCHIBATH
pabora Ne 1 UICHTH(PUKAIIUN OPTaHUIECKUX COeTMHEHUN XUMUYECKUM  HKCIIEPUMEHT  AJid
«Unentudukanm TIOATBEPKJICHUSI CTPOCHHS M CBOWCTB
s OpraHUYeCKHX Pa3IUYHBIX OpraHUYECKUX
COEIMHECHUIN» COEMHECHUH, a TaKxe 170'¢

I/I,Z[CHTI/I(I)I/IKaI_II/II/I C IIOMOIIBIO




Ka4ECTBEHHBIX PEAKIIUI

27. | O6oOmenne  u Knaccudpukanus KHCIIOPO/I- u | KmaccudunupoBarp  Kuciopoa- u
CUCTEeMaTU3alUs a30TCOJepXKAIIUX OPraHUYECKUX COCAUMHEHHH | a30TcOoAepIKallue OpraHN4YecKHe
3HaHUN 1O TeMme Mo HWWMYMK  (QYHKIMOHAIBHBIX  TPYMI. | COCAUHEHUS [0 HATUYHIO (QYHKIIH-
«Kucnopoacoznep CocraBienue GopMya U Ha3BaHUU KUCIOPOA- | OHaNbHBIX rpynn. CocTaBisaTs ¢Gop
Karue u u a30TCOJIEPIKAIIUX OpPraHUYeCKUX | MYJbl M J1aBaThb Ha3BaHUS KUCIOPOJI-
a3zoTcojepKalne COCMHEHHUI, KX TOMOJOrOB M M30MEPOB. | U Aa30TCOAEPKAIIUM OPraHUYECKUM
OpraHu4YeCcKue CaoiicTBa MpeCTaBUTENEH BOKHEUIIUX | coeMHEHUs M. OnuchIBaTh CBONCTBA
COETUHEHUS» KJIACCOB ATHX COEIUHEHHH, UX MOJydeHUE U | MpeACTaBUTENIEeH BaXKHEHUIIUX KIAcCOB

npuMeHeHue. ['eHeTmdeckass CBsI3b MEXKIY | 9THX COCIUHEHUH, MX MOJyYeHHE WU
pa3IMYHBIMM  KJIaCCAaMU  KHUCJIOPOA- U | IPUMEHEHHE C TOMOIIBIO POJHOTO
a30TCOJIEPKAIIUX OPTaHWMYECKHX COCIMHEHUH | sS3bIKa u SI3BIKA XUMUH.
u YIJI€BOIOPOIOB. [ToaroroBka K | YcTaHaBIMBaTh T€HETUYECKYIO CBSI3b
KOHTpPOJIbHOM pabotre. PemieHue pacdeTHBIX | MEXIy Pa3IMYHBIMH KIIaCCaMU

3aza4

28. | KonTtponbHas [IpoBomuTh peduercuo cOOCTBEHHBIX
pabora Ne 2 mo JOCTHKEHUI B TIO3HAHUH XHUMHH
Teme YTJIEBOJOPO/IOB, @ TAKKE KHCIOPOA- U
«Kucnopoaconep a30TCOJEPIKAIINX OpPraHUYECKUX
Kare u BEIIECTB. AHAJTH3UPOBATH PE3YIIBTATHI
azoTcoeprKalue KOHTPOJIbHON palbOThl U BBICTpauBaTh
OpraHNYecKue MyTH JOCTIKEHUS )KETAeMOTO YPOBHS
COEIMHEHUS» YCIIEIIHOCTH
TEMA 5.

BUOJIOI'MYE
CKHN
AKTUBHBIE
OPITAHHUYECK
HUE
COEJUHEHUN
A n
IMOJIMMEPBI
29. | ®epMeHTHI Ilonatue o ¢epmenTax kak Ouonorndyeckux | Ha ocHoBe MexmpenMeTHbIX cBsizeit ¢ | I1.19

KaTajm3aropax OenKoBOI TIPUPO/IBL.
OcobenHoctu CTPOCHHS u CBOICTB
(CeneKTUBHOCTh u 3¢ (HEeKTUBHOCTD,

3aBUCHMOCTB JIEHCTBUS OT Temneparypsl u pH

OwosorMel ycTaHaBIMBaTH oOOIIEe,
0ocoOeHHOE W eOUHHYHOE A
(dbepMeHTOB, Kak  OHOJOTHYECKHUX
KaTaan3aTopoB. PackpbIBaTh MX pOJIb




cpenbl pacTBopa) PEepMEHTOB IO CPABHEHUIO C
HEOPraHUYECKUMH KaTaldu3aTopamMu. 3JHAUCHHUE
(bepMEeHTOB aJisl >KU3HENEATEIbHOCTH >KHUBBIX
opranm3moB. [Ipumenenune (epMEeHTOB B
MIPOMBIIIJICHHOCTH. JlemoHCcTpanuu.
JlekapCTBEHHbIE  CpPEICTBA,  COJEpIKallHe
dbepmentsl: «Ilercun», «Me3um», «Dectam» u
ap. CrupanbHble MOPOLIKM  (YIaKOBKH),
conepkamue ¢epmeHThl. [leiicTBre ceiporo u
BapeHOro KapTodens WM Msica Ha PacTBOP
MepPOKCHJIa BOJIOPOAA

B OpraHM3allMy >KU3HU Ha 3emiie, a
TaK)K€E B NOUIIEBOM U MEIUIMHCKOU
MIPOMBIIIICHHOCTH

30.

ButamMuHbI.
T'opMoHBI

[Tonsatue o BuramuHax. Hopmbl moTpebneHus
BUTaMUHOB U uX QyHkiuu. I[lonarue 06
aBUTaMHUHO3aX, TMIIOBUTAMUHO3aX,
TMIIEPBUTAMUHO3aX. Knaccudukanus
BUTaMuHOB. Butamun C kak npeacTtaBUTEb
BOZOPAcCTBOPUMBIX BUTAMHHOB M BUTaMHUH A
KaK IIpe/ICTaBUTENb KUPOPACTBOPUMBIX
BUTaMUHOB. JlemoHCcTpanuu. O06pa3ib
BUTaMUHHBIX TpenaparoB, B TOM YHUCIE
NOJUBUTaMUHBL. PoTorpaduu KHUBOTHBIX U
80 (S)71 c pa3IMYHBIMU dhopmamu
aBUTaMUHO30B. McnelTaHue cpeasl pacTBopa
acKopOMHOBOM KHCIOTHI. [loHATHE O TOpMOHAX
Kak OHOJOTMYECKM AaKTHUBHBIX BEILECTBaX,
BBIMIOJHSIONIMX  SHJIOKPUHHYIO  PEryJSLHUIO
KHU3HEIEATEIIbHOCTH OpraHu3MoB. BaxkHelinme

CBOICTBA TOPMOHOB: BBICOKas
¢busnonornueckas AKTUBHOCTb,
IUCTAHIIHOHHOE nelicTBue, oBICTpOE
paspylieHue B TKaHSX. OTenbHbIE
MPEJICTABUTEIM  TOPMOHOB:  HHCYJIMH H
aJIpeHAIMH. [Mpodunaktuka caxapHOro

nuabera. [loHsTHE O CTEPOUAHBIX TOPMOHAX HA
IIpUMEpE MOJIOBBIX TOPMOHOB. J[eMOHCTpaIuy.
HcnpiTanue anTe4yHoOro mnpernapara HHCYJIMHA
Ha  Oemok. Komjmeknusi ~ ropMOHaJIBHBIX

Ha ocHoBe MexnpeaMeTHbIX CBsI3ell ¢
Ouosorueit pacKpbIBaTh
OMOJIOTMYECKYI0 DPOJIb BUTAMHHOB U
UX  3HAUYE€HUE NI COXpPaHEHUus
310poBba  4denoBeka. Ha  ocHoBe
MEXIIPEIMETHBIX CBsA3EH ¢ Onosoruei
pacKpblBaTh XMMHMUECKYIO0 MPUPOILY
TOPMOHOB ¥ HX pOJIb B OpPraHU3ALMH
T'yMOpPaJIbHOMN peryJsnuu
JEATEIBHOCTH OpPraHu3Ma 4eI0BeKa

I1.20




MperapaToB

31. | JlexapcrtBa JlexapcTBeHHass XuUMUA: OT SATPOXUMUU U | PackpeiBaTh  poib  JIEKapCcTB  OT
(bapmakoTepanuu hi (o) XUMHOTEpanuu. | (hapMakoTepanuy A0 XUMHOTEpPAIHH.
AHTHOMOTHKH U nucOakTepro3. | OcBauBaTh HOPMBI SKOJOTHYECKOTO U
Hapkornueckue  BemiectBa.  Hapkomanus, | 6e3o0macHoro oOparieHus C
6oppba ¢ He W TPOPHUIAKTHKA. | JIEKAPCTBEHHBIMU npenaparamu.
Hemonctpauuu. Jlomamnss, nabopatopHas u | @opmupoBarthb BHYTpEHHEE
ABTOMOOWIIbHAS Al TEYKU yOeXJICHHE O HEMPUEMIIEMOCTH JaXKe

OJTHOKPaTHOT'O IIPUMEHEHMSI
HAapKOTUYECKUX BEILIECTB
32. | IlmactmMaccel [Tomumepu3zanust W MOJUKOHJACHCALUS KakK | XapakTepu30BaTh peakuuu | 11.21-22

BOJIOKHA CTIOCOOBI MOJIy4EHUS CUHTETHUYECKUX | MOJIMMEPHU3ALNN U TOJIUKOHIECH AU
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUH. | Kak CIOCcO0bI HOJy4YEeHUs
[Tonyuenune UCKYCCTBEHHBIX | CHHTETHUECKUX
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUH | BHICOKOMOJIEKYJISIPHBIX ~COEJIMHEHUH.
XUMHAYECKOH  MonmuduKanueir  mpupoaHbix | OMUCHIBATH OTJENBHBIX
noaumepoB. CTpoeHHe MMOJUMEPOB: JIMHEHHOE, | MpeCTaBUTeNeH I1acTMace u
IIPOCTPAHCTBEHHOE, ceryaToe. [loHsATHE O | BOJIOKOH, ux CTpOCHHE u
I1acTMaccax. TepmorutacTuuHble U | KJIacCU(PUKALHIO c HIOMOILBIO
TEPMOpEaKTHUBHBIE MMOMUMEphl.  OTAENbHBIE | POJHOTO S3bIKA U S3bIKA XUMHU
NIPEJCTaBUTENN CHUHTETHYECKUX u
MCKYCCTBEHHBIX MOJIUMEPOB:
¢benonopopmMabIeTUAHbIE CMOJIBI,
MOJINBUHUIIXJIOPUA,  Te(QJOH,  LEJUIYJIOuI.
ITonsatue 0 XUMHYECKHX BOJIOKHAX.
Harypanbhsle, CHHTETHYECKHE "
HCKYCCTBEHHbIE BOJIOKHA. Kiaccudukanms u
OTHCNbHBIE  TPEICTABUTENH  XUMHYECKUX
BOJIOKOH: alleTaTHOE (TPUALETaTHBINA ILENK) U
BHUCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE
(xyopuH), MTOJIMHUTPUIIbHBIE (HUTPOH),
MTOJIMAMU/THBIE (xampoH, HaMJIOH),
nonudupHble  (7maBcaH).  JleMoHCTparuu.

KOJ’IJ’IGKHI/IH CHHTCTUYCCKUX U MCKYCCTBCHHBIX
MMOJIMMEPOB, IUIACTMACC H H3HCHHﬁ U3 HUX.
KOJ’IJ’IGKHI/IH CHUHTCTUYCCKUX U MCKYCCTBCHHBIX
BOJIOKOH H I/I3,[ICJII/II>'I u3 Hux. Pacmo3HaBaHue




HaTypaJIbHBIX BOJIOKOH (XJIOMTYaTOOyMaskKHOTO
U JIBHSHOTO, IIEJIKOBOTO U IIEPCTSHOIO0) M
HCKYCCTBEHHBIX BOJIOKOH (aueratHoro,
BHCKO3HOT'0) TI0O OTHOIIEHHUIO K HArPEBAHUIO H
XUMHYECKUM peakTuBam
(KOHIICHTPUPOBAHHBIM KHCIIOTAM U IIEJI0YaM).
JlaGoparopHble onbIThbl. 15. 3HAKOMCTBO ¢

odpasmamMu  IJacTMacc, BOJOKOH U
KAY4YyKOB
33. | [IpakTuueckas [IpoBoauth, HaOmomaTh W onuckiBath | [IpoBOAUTH, HAOIOIATH M OMUCHIBATH
pabota Ne 2 XUMHYECKUN SKCIIEPUMEHT Ui (MOMUATUIICHA, | XUMHUYECKHM  JKCHEpUMEHT  JUId
«Pacno3naBanue MOJTUBUHIIXJIOPH I, UICHTH(QUKAITNN TIacTMace U
IacTMacc u benondopmanbaeruIHoON) u BOJIOKOH | BOJIOKOH C IMOMOIIBI0 Ka4€CTBEHHBIX
BOJIOKOH) (XJ10M4aTOOyMaXKHOT O, BHCKO3HOTO, | pEakiui
alleTaTHOTO, KampoOHOBOTO, W3 HATypajIbHOU
HIEPCTH M HaTypaJIbHOIO HIEJIKA)
34. | Pemenune 3amau [ToBTOpenue u 06001IeHNe MaTeprana 3a Kypc | PaccMaTpuBath XMMHUYECKUE PEaKIMU

[0 OPraHUYECKOU
XUMUU

OpraHu4yeckod xumuu. Pemenue 3amad Ha
BbIBOJ] (hOPMYJIbl OPraHMUECKOr0 BEIIECTBA I10
MIPOAYKTaM CrOpaHusi M MAacCOBBIM JOJISIM
3JIEMEHTOB

KAUYECTBEHHO M KOJIMYECTBEHHO C
IIOMOILBIO pacyeToB. Pemars 3amauu
Ha BBIBOJA (HOPMYJIBI OPraHUYECKOIO
BEIIECTBA 110 NPOAYKTAM CTOPAaHUS U
MacCOBBIM JOJISIM DJIEMEHTOB.




Ka.nem]apno-TeMaTn'{eclcoe IJIAHUPOBAHHUE. 11 kaace

Tema. Ilnanupyemblie pe3yabTaThl
Ne JlemoncTpanus OcHoBHOE coJep:KaHue
n/ | dara ONBITOB. oKa AP JlnunocTHbIe
I Hcnoan3zoBanue yp HpeﬂMeTHMe MeTanpeHMeTHMe
Ho°P
TEMA 1. HEPI/IOIII/I‘{ECKI/IPI 3AKOH U CTPOEHME ATOMA
1 OTKpBITHE [Ipeanockuiku OTKpBITUA | Xapakmepuzoeams 3IE€MEHTHI | PeryjsiTHBHBIE:
H. . MenneneeBbiM | I[lepuoanueckoro 3aKOHA. | MalbIX  TmepuomoB 1o  ux | 1. CraButh y4eOHble 3aJadd Ha OCHOBE
ITepuoauueckoro Ilepsuie nonvimKy | MOJIOKEHUIO B llepHogU4YEeCcCKON | COOTHECEHHUS TOTO, YTO YK€ U3BECTHO U YCBOEHO
3aKOHa. knaccugpuxayuu  xumuueckux | cucreme . 1. Menneneena. y4aluuMcs, U TOro, 4TO €I1€ HEU3BECTHO.
Ilepuonnueckas 271eMEeHMO8. Cospemennvie | /lasams onpenenenus Baxaedmux | 2. CaMOCTOSITETHHO 00HapyXHUBaTh u
cucrema npeocmasieHus 0 8aXCHeuux | XUMHYECKUX MTOHITHM: (hopMyITHUpOBaTH yIeOHYIO mpooiemMy,
J.1. NOHAMUSIX Xumuu. | BEIIECTBO, XMMUYCCKHM SJIEMEHT, | ONPEICNIATh IIe)Ib yYeOHOM e TEIIbHOCTH.
Menpneneena. OMHOCUMENbHAS amomHas | aToM, OTHOCHUTENIbHAs AaTOMHasd
JdemoHcTpanuu. Mmaccea, amom, MoJieKkyaa. | Macca, U30TOIBI. Ilo3HaBaTeJILHBIE:
Paznuuneie [Mepuonuueckuii  3akoH B | Jasams onpeneneHue BUIOB | 1. CaMOCTOSATENBHO BBIACTITH H (HOPMYIHPOBATH
(dhopMbI dhopMyIIHpPOBKE . W. | kimaccuduKaiumu: €CTECTBEHHOU | MO3HABATEIbHYIO 1emn.2. AHamM3upOBaTh,
Ilepuoanueckoit MengeneeBa. I[lepuoguunocts | B ucKyccTBeHHOHW. (Co3maHue | CpaBHHMBATh, KiaccHpHUIMpoBaTh W 0000mIaTh
CHUCTEMBI B W3MEHEHUU CBOWCTB | MojieneH c BBIZICJICHUEM | (DaKThl U SIBJIICHUS.
XUMHUYECKUX XAMHUYECKAX 3JIEMEHTOB U HX | CYNIECTBEHHBIX XapakTepucTUK | KOMMYHHKATHBHBIC: CaMoCTOSTENBLHO
3JICMCHTOB J_I COCIMHECHHH. o0beKTa U HX OpeaACTaBJIICHUCM OpTraHU30BEIBATH yqe6H()e B3aI/IMOI[eI\/’ICTBI/Ie B
W. Menneneena. Ilepuonuueckas cucrtema | B _TIPOCTPAHCTBEHHO- | rpymire (ompeiensTh o0mIme eI,
XUMHUYECKHX DJIEMEHTOB Kak | rpapuueckoii WM  3HaKOBO- paCIIpeeNsTh POJIH, JOTOBAPHBATECS APYT C
rpaduyeckoe OTOOpaKEHUE | CUMBOJIMYECKON dopMe. JPYTOM H T.11.).
Ilepuonuueckoro 3akoHa. | IIpoenosuposamo CBOIicTBa TIMMHOCTHELE:
CTpyKTypa NOEpUOTUUECKON | XUMUYECKUX DJJIEMEHTOB M UX T —— -
N .DopMHpOBaTh OTBETCTBEHHOE OTHOIICHHE K
TaOIUIBI KOPOTKOTO | COEAUHEHUHN Ha OCHOBE
N YYEHUI0.2. ®opmupoBaHue yae6HO-
BapuaHTa. Ilepunons! | Ilepunoauueckoii cucremsl . U. 6
(Gombmme  w  mamete) m | Memzeneesa. NO3HABATENILHOTO HHTEPECA K HOBOMY y4eOHOMY
MaTepuaity M CrocobaM pemieHus HOBOW YacTHOM
TpyHbI (rmaBHBIE u | KoncrpyupoBanue IIT C sanaun
MoOOYHBIE). KUCMOJIb30BAHUEM KapPTOUYEK. '
[Ipornoctuyeckas cuia U
3HaueHue Ilepuoanueckoro
3akoHa U Ilepuonuueckoit
CUCTEMBI. 3HaueHue




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHOE coaep:Kanue
n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
norp
Ilepuoanyeckoro 3akoHa U
Ilepuonuueckoit CHUCTEMBI
XUMHUYECKUX DdJIEMEHTOB [I.
n. MenneneeBa JUIs
pa3BuTHUs HAyKHA u
NOHUMAHUA XUMHUYECKOU
KapTUHBI MUpA.
2 Ctpoenue AToM — cnoxHas yactuna. | /lpeocmaesnameo ciiokHoe | PeryasiTuBHbIE
aTroma. Hcemopus omKpuimusi | CTpoeHue aroma, cocrtosmero | 1.KoppekrupoBaTh AeSTeNbHOCTD: BHOCHUTH
Ilepuonnueckuii oNleMeHmMAapHulX — yacmuy U | U3 sAApa W DJEKTPOHHOHW | M3MEHEHHA B IMPOIECC C YYETOM BO3HHKIIHX
3aKOH W CTPOCHHUE | CMPOEHUs  amoma. Slnpo | obomoukm. TPYIHOCTEH U OIMNOOK.
aroMma. aToma: MIPOTOHBI u | Haxooumo B3aumMocBsizu Mexay | 2. CocTaBiATh IJIaH OTBETa; pabOTaTh C TEKCTOM
HEUTPOHEL. M3oTombl. | ooXKeHuem SJIEMEHTAa B | maparpad)a ¥ ero KOMIOHCHTAMH;
Hzomonwi 600opooa. | Ilepnonmueckoit cucreme /. U. | 3. @opmynupoBaTs yueOHyIO 3a7ady Ha OCHOBE
DJIEKTPOHBI, MenaeneeBa U CTPOCGHHUEM €r0 | COOTHECEHHs TOTO, YTO YK€ M3BECTHO yUalllUMCS,
KOPIYyCKYJISIPHO-BOJTHOBOM aToMma. Cocmagnams | ¥ TOTO, UTO €IIe HE U3BECTHO.
JIyau3M. CtpoeHue | 2IEKTPOHHBIE U BJIEKTPOHHO- | Ilo3HABaTedbHbIE
AIIEKTPOHHOM obonouku. | rpadpuueckue Gopmynbl aToMoB | 1. VYMeTh CaMOCTOSATEIBHO IUIAHUPOBATH
aﬂeKTpOHHI)IfI YPOBEHb. | S-, p- U d-onemenmos. MIyTH JOCTHIKEHUSI He_]‘[ef/j, B TOM 4YHCIIE
Banentasie 3JICKTPOHBIL. | [Ipedcmasisimeb Pa3BUTHE | aypTepHATHBHEIE, OBIIAJIEHUE YMEHHEM
Opo6uranu: S- u p-. | HAYYHBIX TEOPHH IO CHMPANHU | omoeran o ar KCIIepHMEHTAIIbHbIE -

Pacnipenenenue 31IeKTPOHOB
10 PHEPreTUYECKHUM YPOBHSIM
u op- outansam. d-Dremenmeoi.
DJIeKTpOHHAsl KOH(UTrypamus
aroMa

XuMuueckuii snemeHT. Tpu
(hopMyITUpOBKHU
ITepuonuueckoro 3akona: /I
. Mennaeneena,
COBpEMEHHAass W MPHUYUHHO-
CJIEICTBEHHAs, CBA3BIBAIOIIAS
MIEPHUOTUIHBIE W3MEHEHUS
CBOMWCTB 2JIEMEHTOB c

Ha OCHOBE Tpex (OpMYJIHPOBOK
ITepunoauyueckoro 3akoHa.
Onucvleams CTPOEHHE aToOMa M

CBOMCTBa XUMHYECKUX
3JIEMEHTOB M UX COCIMHEHHUU Ha
OCHOBE ITepuonuueckoii

cuctemsl . 1. Menpgeneena.
Omuocums Xumuseckue 21emMeHmbl
K MoMy Ul UHOMY IAeKMPOHHOMY
cemeticmay. Packpvisamo
0CODEHHOCMU  CMPOeHUs. amomMos
d-onemenmos u f-onemenmos.

TEOPETHYECKUE 3HAHUA C OOBEKTHUBHBIMHU
peanvsiMU KU3HU.

2.  Hcnonp3oBarhb  TWpueMBl  pabOTBI  C
uHpopMmaimeit (MOMCK W O0TOOp HCTOYHHMKOB
HeoOX0auMOH  HMHGOpPMAIMK, CHCTEMaTH3ALlMs
UHPOPMALIH).

KoMMYHHKATHBHBIE

1. Bragers MOHOJOTMYECKOH M IHAJIOTHUYECKOMH
¢bopMaMu pedr B COOTBETCTBHH C HOPMaMH
POIHOTO SI3bIKA; BBIpAXaTh CBOM MBICIH C
JOCTaTOYHOM MOJTHOTOM M TOYHOCTBIO;

2. ®opmupoBaHHEe yMeHHs paboTaTh B Iapax,
OTBEYaTh HA BONPOCHl  YYUTENs, YyMEHHUE




Tema.

l'[.ﬂa}mpyeMbIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHoe coaep:Kanue
n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble

HoP
MIEPUOTUIHOCTHIO B WCIONB30BaTh ~ XAMWYECKHHA  SI3BIK,  YMEHHE
U3MEHEHUU BHEIIHUX paboTaTh ¢ XUMUYECKON TIOCYTOM.

AJICKTPOHHBIX CTPYKTYp WX 3. ®opmupoBaHHE YMEHHS CIIyIIATh YYHUTEN,
aTOMOB. BECTH JHAJIOT C yYATENeM H©  JIPYTHMH
dusnueckuu CMBICJI YYaIIUMHUCS.
MOPSIZIKOBOTO HOMepa JINYHOCTHBIE
aJIEMEHTa, HOMepa nepruoaa u 1. IlposBISATH OTBETCTBEHHOE OTHOIICHHWE K
HOMepa TPYMIIBL. 00y4eHWI0,  yBaXHUTENbHOE  OTHOIICHHE K
[leproAUYHOCTh HU3MEHCHUSI CTapUIMM W MJIAJUIMM TOBapHILaM; OCO3HABaTh
CBOWCTB XUMHYECKUX IIEHHOCTh 37I0POBOTO M 0Oe30macHOro obpasa
DIIEMEHTOB,  OOpa30BaHHBIX JKU3HU.
UMH TIPOCTBIX U CIOXHBIX
BELIeCTB B MHepuoaax U
rpymnrmax. DIeKTpOHHBIE
ceMelicTBa. Ocobennocmu
cmpoenus amomos
d-snemenmos. Cemeticmeo f-
AJIEMEHTOB.
TEMA 2. CTPOEHUE BEIIECTBA

3 KoBanentnas Bnaroponmnsbie razsl, npuunHa | OOBICHATH MHEPTHBIE CBOWCTBA | Pery/issTMBHBIE:

XAMHAYECKasi  CBS3b. | UX CYIIIECTBOBaHUS B | OIaropoaHBIX razoB | 1. IlmanupoBanue y4eOHOrO COTPYAHHYECTBA C

JdemMoHcTpanum. aToOMapHOM COCTOSIHHU. | OCOOCHHOCTSIMH CTPOCHUSI WX | YUHTEJIEM U CBEPCTHHUKAMH — ONpe/IeIeHUe 1elH,

Komnekmust BemectB | KoBajmenTHass  CBsI3p  Kak | aToma. Xapaktepu3oBarh | QyHKIIHA YYaCTHHUKOB, CIT0CO00B

c KOBaJICHTHBIM | CBSI3b, BO3HUKAIOIIAS 3a CYET | KOBAJICHTHYIO CBSI3b KaK CBS3b, | B3AUMOJIEHCTBHSL.

THUIIOM  XHWMHWYECKOH | 00pa3oBaHUs 00muMx | BO3HUKAIONIYIO 3a cuer | Ilo3HaBaTeabHbIE:

CBSI3H. SJIEKTPOHHBIX TIAp nymem | 00Opa3oBaHUS obmux | 1. OBmageHne OCHOBAMH  XHUMHYECKOMH
nepekpeleanus  INEeKMPOHHbIX | SJICKTPOHHBIX 1ap | TpaMOTHOCTH: CITOCOOHOCTBIO aHATM3UPOBATh
opbumarneu. KpaTtHocTh | nymemnepexpwisanus U OOBEKTMBHO OIIEHHBATH  IKM3HEHHBIE
KOBaneHTHvoﬁ CBSI3U. | DJIeKMPOHHbIX opbumaneii. CHTyallMH, CBS3aHHBIE ¢ XHMHEH, HaBBIKAMH
OGmeHHbIH _ A4 JAonopHo- Knaceuguumposars Oe3omacHoro oOpaileHusi ¢ BelIeCTBaMH,
aKIEeNTOPHBI  MEXaHU3MbI | KOBAJCHTHBIE CBS3H IO Pa3HBIM N
o0pa3oBaHWs KOBAJEHTHOW | OCHOBAaHHWSIM. Y CTaHABIMBATH HCTIONB3YCMBIMIU B IIOBCCHCBHOM HUSHHU.
CBSA3H. 3aBUCUMOCTh  MEXKIY THIIOM KommyHHKATHBHbIE:
OJEeKTPOOTPULIATEIBHOCTD XAMHYECKOW  CBSA3HM, THUIIOM 1. YuacTBoBaTh B KOJUICKTHBHOM 00CYX/ICHHH




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHoe coaep:Kanue
n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
(20). Kiaccudukarms | KpUCTAIUTMIECKON PEITETKH mpo0JieM, HHTETPUPOBATHCS B TpymIry
KOBAJICHTHBIX CBsizel: Mo DO | u  (UBNYECKUMH CBOWCTBAMHU | CBEPCTHUKOB M CTPOUTH  IPOAYKTUBHOE
(ToysipHasT W HEMOJISIpHAs). | BEIIECTB. B3aMMOJEHCTBUE U COTPYAHUYECTBO  CO
Jwumonu. 3aKOH MOCTOSTHCTBA CBEPCTHHKAMH M B3POCIIBIMH.
cocraBa TS BEIIIECTB JInyHOCTHBIE:
MOJIEKYJIAPHOI'O CTPOEHUS. 1. YuuteiBaTh pa3Hbie MHEHUS M HHTEPECHl U
000CHOBEIBATH
COOCTBEHHYIO MTO3HUIIHIO.
4 Honnas xumuueckas | MoHbl 1 ux xiaccudukamnus: | Xapaxmepuzosamo HOHHYIO | PeryasiTuBHbIE:
CBA3b. mo 3apsay  (aHHMOHBI U | CBSI3b Kak CBs3b, | 1. CaMOCTOSATENBHO aHATM3UPOBATH YCIOBUS
JleMoHCTpanum. KaTHUOHBHI), o COCTaBY | BOBHHMKAIOIIYID IIyTEM OTIAa4M | JAOCTHXKCHHUS IIEJIM HA OCHOBE Y4ETa BBIJCICHHBIX
O6pa3npl MUHEPaJOB U | (IPOCThIE u CIJIOKHBIE). | WU nmpueMa 3JICKTPOHOB. | YYUTEJIIEM OpPUEHTUPOB JEUCTBUS B HOBOM
BellecTB ¢ HOHHBIM | Cxema oOpa3zoBaHHs MOHHOU | Kraccuguyuposams WOHBI MO | yueOHOM MaTepHuale.
THIIOM CBSI3U: OKCHJA | CBS3H. @opMynvbHas eOuHuyd. | pa3HbIM ocHoBaHusAM. | Ilo3HaBaTeJibHbIE:
KaJbIUs, Pa3JIUYHBIX | OmHOoCUMENbHOCHb Yemanasnusams  3aBucumMocth | 1. Co3naBath W npeoOpa3oBBIBATH MOJEIU U
coJei, TBEPJIBIX | Klaccuuxayuyu XumMuyeckux | MEXJIy THIIOM  XUMHYECKOW | CXEMBI JUIS PElIeHUs 3a/1ad.
mesiouei, rajiiTa, | ces3ell  HA  UOHHbIE U | CBSA3H, TUIIOM KpHCTaIM4yeckod | 2. O000mare TOHATHS —  OCYIIECTBIATH
KaJbIUTAa. KOBAIEHMHbIE NOSIPHbIE. peumieTku W (U3HMYSCKUMU | JIOTHYCCKYIO OMEpalyio Tepexoga OT BHIOBBIX
CBOMCTBaMHu BCIIIECTB. IIPU3HAKOB K pPOaOBOMY IIOHATHIO.
KoMMyHHKATHBHBIE:

1. AznekBaTHO HCIIOJIB30BaTh PEUYEBBIE CPEICTBA
JUISL PEIICHUs] Ppa3iIMYHbIX KOMMYHHKaTHUBHBIX
3a/1a4; BJIAJETh YCTHOM M IMCBMEHHOU pPEUbIo;
CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE.

JINYHOCTHBIE:

1. ®opMmupoBaTh 3KOJOTHYECKOE MBIIIJICHHE:
YMEHUE OLEHHMBAThb CBOK  JEATEIbHOCTb U
MIOCTYIIKM JIPYyTrUX JIIOAEH ¢ TOYKM 3pEHUs
COXpaHEHUsl OKPYKAIOLIEH Cpeibl.




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHoe coaep:Kanue
n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
5 Metamnel u croiaBel. | OOmine (pmzuaeckne | Xapaxmepuzosamso PeryiasiTHBHBIE:
Merannudeckast CBOMCTBa METAJUIOB: | METAJUTMYECKYI0O  CBsA3b  Kak | 1. CaMOCTOSTEIbHO aHATU3UPOBATh YCIOBUS
XUMHYECKasT  CBA3b. | AJIEKTPONPOBOIHOCTb, CBSI3b MEXKJY aTOM-WOHA- MM B | JIOCTHDKEHHS IEJIM Ha OCHOBE Y4YETa BBIJICIICHHBIX
JemMoHcTpanumu. MIPOYHOCTH, MeTautax u CIUTaBaxX | yYUTEJIeM OpPUCHTUPOB JICHCTBUST B  HOBOM
Komnekuuss  MetanoB. | TEIJIONMPOBOAHOCTb, MOCPEeACTBOM yueOHOM MaTepHare.
Komnekuus cruaBos. METaJITTNYeCKUH OJieck, | 00OOIIECTBICHHBIX BaJICHTHBIX | Ilo3HABATE/ILHBIE:
TUTACTUYHOCTb. Cnnaevl | DIEKTPOHOB. Obwsacuame | 1. Co3naBaTh W TpeoOpPa3OBBIBATH MOJCITH H
yepnvle u ygemuvle. Cmanv, | SAUHYI0 TPUPOAY XUMHYCSCKUX | CXEMBbI JJIs PEIICHUS 3a7ad.
YyeyH. Jlamynp, Oponu3sa, | CBSI3EH. 2. O0o00mare TMOHATHS — OCYIIECTBJIAThH
MEnbXuop. Mertannuueckas | Yemanasiueams 3aBUCHMOCTD | JIOTHUECKYIO OIEPAIUIO MEPEX0ja OT BUJIOBBIX
CBSI3b. 3asucumocms | MEXIYy  THIOM  XUMHYECKOH | MPU3HAKOB K POJOBOMY MOHSTHIO.
9AEKMPONPOBOOHOCTU CBSI3U, THIIOM KpHcCTauIindeckor | KoMMYHUKATHBHBIE:
Memannios om memnepamypboi. peueTKH u ¢usmuecknumu | 1. AJEKBaTHO HUCIOJB30BAaTh PEUEBBIC CPEICTBA
CBOMCTBAaMU BEIECTB. JUIS  PeIICHHs] PA3IUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BIAJETh YCTHOM W IMCBMEHHOUW pPEUbIo;
CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE,
JINYHOCTHBIE:
1. ®opMHpOBaTH HSKOJOTHYECKOE MBIILICHHE:
YMEHHE OLIEHWBATh CBOIO JIEATEIBHOCTh U
MOCTYMKHA JPYTUX JIIOJEH C TOYKU 3PCHHUS
COXpaHEeHUs OKPYKAIOLICH CPEJIbL.
6 ArperaTHbie ArperaTHbie cocTosiHHS | XapaKTepru3oBaTh OCOOCHHOCTHU | Pery/siTUBHbIE:

COCTOSTHUSI BEIIIECTBA.
Bonoponnas cBs3b.
JdemMoHcTpanuu.
Bo3sronka nona.
Monens MOJISIpHOTO
obbpema
ra3000pa3HbBIX
BemecTB. [lonyuenue
U paclio3HaBaHUE
ra3oB: YTJIEKUCIIOTO
rasa, BOJIopoJa,

BEIIECTBA HAa NPUMEPE BOJEI.
3akoH ABoranpo. Ilepexonst

BEIIECTBA u3 OJIHOT'O
arperaTHOTO COCTOSIHHUS B
Jpyroe.

Banoepsaanvcoso
83aumodeticmaue.
MesxmoneKyJsipHas
BOJAOPOHAS CBSI3b.

Mexann3Mm ee 00pa3oBaHUS
Ha IpUMEPE BOJBI UCHUPMOS.

arperaTHoro COCTOSIHUSI
BEIIECTB

Ha OCHOBE MOJICKYJISIPHO-
KUHETUYECKUX MPEJICTABICHUMN.
YcraHaBiauBaTh
MEXKIPEIMETHBIC CBSI3H C
¢u3mMkoii Ha DITOH OCHOBE.
YcraHaBiauBaTh
MEXIpeJIMETHEIE CBSI3U C
ouosorueun Ha OCHOBE
paccMOTpeHHUs TIPUPOJIBI

1. Bxocure HeoOXoAWMBIE KOPPEKTHBBI B
JICHCTBHE TOCIIE €ro 3aBEpLICHMs] HAa OCHOBE €ro
OIICHKH M y4eTa XapakTepa CAeNaHHBIX OMINOOK.
2. Ocy1iecTBIsATh KOHCTATHUPYIOLIHH u
MPEIBOCXUIIAIOMNN KOHTPOJIb TI0 PE3yJbTaTy H
Mo c1oco0y AEHCTBUS;, aKTyalbHbBIII KOHTPOJb Ha
YPOBHE IIPOU3BOJIBHOTO.

3. BromBurate BepcuM pelieHHs TPOOJIEeMBI,
0CO3HAaBaTh KOHEYHBIH pe3yJbTaT, BHIOMpaTh W3
MPEJIOKEHHBIX W HMCKAaThb  CaMOCTOSITENbHO
CpEJICTBA TOCTHKEHUS LIETIH.




Tema.

l'[.ﬂa}mpyeMbIe pe3yJbTaThbl

Ne AemoncTpauus OcHoBHoe coaep:Kanue
n/ | Jlara ONBITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
KHcIopoaa, aMmmuaka, | CBoiicTBa BEIIECTB C STHUM | BOJOPOJHOW CBsI3M U ee ponu B | Ilo3HaBaTe/bHbIE:
IMUNEHA, AyemuieHda. THIIOM CBSI3U. AHOMAJIBHBIC | OPTaHU3alUH )KUBOH MaTepuH. 1. dopMupoBaTh  YCTOMYMBBIA  y4eOHO-
CBOMCTBa BOJIBI, MO3HABATENIFHOTO HMHTEPEC K HOBBIM OOLIMM
00yCIIOBIIEHHBIE croco6aM pemeHus 3a1ad.
MEXKMOJIEKYJIIPHOU 2. ®opMmupoBaTh YMEHHs YCTaHABJIWBATh CBSI3U
BOJIOPOAHOM CBSA3bIO. MEXJy pealibHO HaOIIOAaeMbIMH XHMHUYCCKHUMH
Hcnonvzosanue 600wvt 6 Obimy SBIICHUSIMH W TIPOLIECCAMH, MPOUCXOISIIUMH B
U HA NPOU3BOOCMEe. MHUKPOMHPE, OOBICHITh MPUIHMHBI MHOTOOOPAa3H
BryTpumouexysapHas BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U
BOJIOPOTHAS CBSI3b. Ee CTPOEHHS, a TaKKe 3aBUCUMOCTh MPHUMEHEHUS
3HayeHue 8  OpeaHUu3aAyUU BEIIECTB OT UX CBOWCTB.
CMPYKMYPbl HCUSHEHHO BANCHBIX KomMmyHukaTuBHbI€:
Op2aHU4ecKUx 8eujecms. 1. AprymMeHTHpOBaTh CBOI  TMO3HLHUIO H
7 Twurmer [Tonsitue o xpucrtamnuueckux | Knaccuguyupoeams  TBeplble | KOOPAUHUPOBATH €€ C
KPUCTAILTHYECKUX pererkax. Tumbl | BelmecTBa Ha KPUCTAIMYECKHE | NO3UIMAMH IIAPTHEPOB B COTPYJHHYECTBE IPU
peuIeTOoK. KPUCTALIMYECKUX PEUIETOK: | U aMop(HbI€. | BBIpaOOTKE OOIIET0 pemeHus] B  COBMECTHOM
JeMoHcTpanuu. HOHHAs, MOJIeKyJspHas, | Ycmanagmeams 3aBUCUMOCTD | JEATENBHOCTH. 2.
Monenu aToMHasl, MeTaJlJIndecKas. | MEXJy THIIOM XHMHUYECKOW | AJEKBaTHO HCIOJIB30BATh PEYEBHIE CPEICTBA IS
KPUCTAUTMIECKUX XapakTepHble  (pU3HYSCKUE | CBSI3U, TUIIOM KPUCTAJUIMYSCKOM | PEIIECHUS Pa3iIWYHBIX KOMMYHHUKATHBHBIX 3a7ad;
pEUIETOK pa3IMYHBIX | CBOMCTBA BEIIECTB, | PEIIETKH u (bu3HYEeCKUMH | BIaJleTh YCTHOW M IHCbMEHHOH peublo; CTPOUTh
THIIOB. IIpumepst | 00ycOBICHHBIE TUTIOM | CBOMCTBaMH BEIIECTB. | MOHOJIOTHYECKOE KOHTEKCTHOE BBICKAa3bIBAaHHE
BEIIECTB C HWOHHOW, | KpUCTAJUIMYECKOU pemeTku. | Ob6viacHamy siBiicHue | JINUHOCTHBIE:
aTOMHOM, IIporuo3upoBanue CBOMCTB | atoTponuu. Hantocmpuposams | 1. YMeTh OLlEHUBaTh NPaBUIBHOCTb BBIIIOJIHEHUS
MOJIEKYJIISIPHOM ¥ | BEIISCTB o THIY | 3TO  sBJICHWE  Ppa3JIW4YHbIMH | y4eOHOH 3a1aun, COOCTBEHHBIE BO3MOMKHOCTU €€
METaJUTUYEeCKOMN KPUCTAUIMYECKON PEIIETKH U | IPUMEpPaMU. peLeHHS.
KPUCTAITUYECCKIUMU oOparHas 3aJ1ava. 2.AHan3MpOBaTh SMOIIMOHAILHBIE  COCTOSHUS,
peureTkaMu. Annorpomnwus, MOJy4YEeHHBIE OT  YCHEIIHOHW  (HEeYCIEUIHOI)
JlabopaTopHbie 00ycIoBJIEHHAs TUTIOM JeSITeIbHOCTH, OLIEHUBATh UX BIIMSTHHC Ha
OMBITHI. 1. | KpUCTAIUTNYECKOU PEIIETKH. HACTPOEHHE YEITOBEKA.
Ompenenenue CBOUCTB | XapakmepHvie 81Ol
HCKOTOPbIX BCUICCTB | KpucmaiiudecKkux pewemok
Ha  OCHOBE  THIIA | MEeMAli08.
KPUCTAIITUYECKOU AMopdHBIE  BelIecTBa,  ux

pELIETKH. 2.

omau4uUmesnbHvle CeoUCMEd.




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHOE coaep:Kanue

n/ | Jara OILITOB. a p JInynocTHbIE

n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
O3HakomiieHHE c
KOJIJIEKLIUEHN
MOJIUMEPOB:
TIaCTMACC u
BOJIOKOH, W W3ICIHUMI
W3 HUX.

8 Yucrtele Bemecrsa u | OTnunune cMmecen oT | Haxooums otimmuust cMeceil or | PervjisTUBHbIE:
CMecH. XUMHYECKUX  COCIMHEHHH. | XHMHUYESCKUX coenuHeHui. | 1. IlmanupoBaTh CBOM NEHCTBUSA B COOTBETCTBHUH C
JdemoHcTpanum. I'omoreHnnsie u | Ompasxcams cOCTaB CMEcCeil C | MOCTaBIEHHON
OO6pa3ipl MHHEPAJIOB M | T€TEePOTCHHbBIC CMECH. | TOMOIIBIO MOHATHS 3aja4yell U YCIOBUSMU €€ peaiu3aluu.
TOPHBIX nopon. | MaccoBass u oObeMHast JOJIM | «A0JIs1» MaccoBass U oObeMHas. | [lo3HaBaTeJbHbIE:
OOpa3npl OYMILIEHHOW | KOMIIOHEHTa B CMECH. Ilpouszsooumo pacueTsl ¢ | 1. OcymecTBisATh BBIOOp Hanbomee 3PPEKTUBHBIX
caxapo3bl u | [lpumecu. Bnusinue | ucnonb3oBaHuEM 9TOTrO | CIOCOOOB pEHIeHUS 3aJad B 3aBUCHMOCTH OT
HepaUHUPOBAHHOTO | IpUMEcCe  Ha  CBOMCTBA | MIOHSTHA. KOHKPETHBIX yCIIOBHH.
KPUCTAILTUYECKOTO BEIIIECTB. MaccoBas u | Yemanasaueams 3aBUCUMOCTH | 2. CTpoWTh JOKa3aTeNbCTBA B  OTHOIICHHH
caxapa, coJiep)Kailero | oObemMHasi JIOAW NPUMECEH. | MEXITy pazIuuusIMu B | BBIIBUHYTBIX THUNOTE3 U (OPMYJIHPOBaHHE
MIPUMECH. Knaccugpuxkayua xumuueckux | GU3NIECKUX CBOWCTBax | BBIBOJIOB.
Jucmunnayus 80001 | gewecms no cmenenu | KOMIIOHEHTOB cMmecen n | KoMMyHHUKaTHBHBIE:
KaK Ccnocoo oyucmiu | Yucmomeol. crocobaMu Ux pas3eyiCHUsI. 1. CoBeprieHcTBOBaTH YMEHHE
om npumeceti. JIOTOBapUBaTbC M MPHUXOAUTH K  oOmeMy
JlaGopaTopHble PELIEHUIO B COBMECTHON AEATEIBHOCTH.
onbIThl. 3. JKecTkoCTh JINYHOCTHBIE:
BO/JIBI. Ycrpanenue 1. ®opmupoBaTh BBIPAXKEHHYI) YCTOWYUBYIO
JKECTKOCTH BOJIBI. 4. y4e0HO-TI03HABATEIHHYIO MOTHBAIIUIO YUSHHUSI.
O3HakoMmiIeHuE c
MUHEPAITbHBIMHA

BOIAMU.




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne AemoncTpauus OcHoBHoe coaep:Kanue
n/ | Jlara ONBITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
no°P
9 Jucniepcasie [lonsitTne o0  IUCHEPCHBIX Xapaxmepuzosamsb  pazIUyHbIE PeryasiTuBHbIe:
CHCTEMBI. cucreMax. JlucnepcHas ¢aza | TUNBI JUCIEPCHBIX CHUCTEM Ha 1. BHocUTh HEOOXOIWUMBIE KOPPEKTUBBHI B
JdemoHcTpanum. W JAWCHEpCHOHHAas  cpeja. OCHOBE arperaTHOro COCTOSIHHS | JIeHCTBHE TOCIIE €ro 3aBeplleHHsI HA OCHOBE €ro
OO0pa3Isl pa3sTUIHBIX Knaccudukars TIACTICPCHOM bazbl u OIICHKH W y4eTa XapaKTepa CAeNaHHBIX OMIIOOK.
JHUCIIEPCHBIX CUCTEM: JUCIIEPCHBIX CHCTEM B JIACIIEPCUOHHOMN Cpensbl. 2. OcyuiecTBiaTh  KOHCTATHPYIOIIMHA |
OMYJbCUH, CYCIICH3HH, 3aBUCUMOCTH OT arperaTtHoro | Packpuvigams poONb Pa3IMYHBIX | MPEIBOCXUINAIOIINN KOHTPOJb TI0 PE3YJIbTaTy U
a’3pOo30JIH, TeIH U COCTOSTHUS JMCTIEPCHOW | THITOB JMCIEPCHBIX CHCTEM 1o cnocol0y JAeHCTBUS; aKTyalbHBI KOHTPOIJb
3ommu. [lomy4yenue da3pl W AMCIIEPCHOHHOM B JKU3HH TIPHPOIBI U 0OIIECTBa. Ha ypOBHE IPOU3BOJIBHOTO.
KOJUIOU- HOTO Cpensl. I'omorennsle u 3. BwlaBurath BEpcHM PEUICHUS TMPOOJIEMBI,
pacTBOpa U3 XJI0opuaa TeTepOreHHbIE  JUCIIEPCHBIC OCO3HABaTh KOHEYHBIH pe3yJIbTaT, BRIOMPATh U3
xenesa (111). cuctemsl. [ pybomucriepcHbie MPEIJIOKEHABIX W HCKAaThb CaMOCTOSITENIEHO
Koarynsmus CHUCTEMBI: AMYJIBCHH, CpeICTBa TOCTHXKECHUSI LIEJH.
MOJTYYEHHOTO CYCHEH3HH, a’pOo30JIH; HX Ilo3naBaTteJbHbIE:
pacTtBopa. DpdexT MPEJICTABUTENIN U 3HAYEHUE. 1. ®opmupoBaTh yCTOWYHMBBIH  y4eOHO-
TI/IH,Z[aII}I. TOHKO)II/ICHepCHI)Ie CHCTCMBI. IMMO3HABATCJIBHOI'O HHTEPEC K HOBBIM O6IIII/IM
JlabopaTopHbie renu u 30714; ux croco0am perieHus 3a1ad.
ONBITHI. 5. NPEICTaBUTEIN W 3HAUYCHUE. 2. ®opMHUpOBaTh YMEHHUS YCTAHABIMBATH CBSI3H
O3HaKOMJICHUE ¢ | Konnounuele cucremsl, ux MEX/Iy pealbHO HAOII01aeMbIMU XUMHYECKUMH
I[I/ICHepCHLIMI/I OTIINYHUA oT HCTHHHBIX SABJICHUAMHA W IIponecCaMu, NPOUCXOoAAIIUMHA B
CHCTEMAMIL pacTBOPOB. MHKpPOMHUDE, OOBSICHAIT IIPUYUHBI
Oddexkr Tunpans. [emu: MHOT000pa3usi  BEIIECTB, 3aBHCHUMOCTh HX
MUIIEBbIE, KOCMETHYECKHE, CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKKe
MCOHUITMHCKHC, 3aBUCUMOCTb INPHUMCEHCHHUA BCHICCTB OT UX
OnonornyecKue " CBOWCTB.
MHUHEpaJIbHBIC; ux KomMmyHuKaTHBHbBIE:
IIPEICTABUTENN Y 3HAYCHHUE. 1. AprymeHTHpOBaTh CBOIO TMO3UIHI0 H
10 IIpakTryeckas IMonyuenne, cobupanme wu | [IpoBoautrs, HaOIOIATH KOOPJMHHUPOBATE €€ C
pabora Nel. pacno3HaBaHHE ra3oB: | ONMCHIBATH XAMHWYECKUN | MO3UIMAMH MapTHEPOB B COTPYIHUYECTBE HPU
«[lomyuenue u BOJIOpPO/IA, KHCIIOPOJa, | OKCIIEPUMEHT II0 ITOJIyYEHHIO, | BBIpaOOTKe OOINEro peleHuss B COBMECTHOM
pacrio3HaBaHUe YIJIEKHCIIOTO Ta3a, aMMHUaKa, | COOMpPaHHWIO W PAcCIlO3HABAHUIO | JEATEIBHOCTH.
rasoB» S9MUNEHA, AYemuiena. ra3os. 2. AnlekBaTHO MCIOJIb30BaTh PEUEBBIE CPEICTBA
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n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
11 IToBTOpEHUE N O06006111aTh MOHSITHS «S-OpPOUTATBY, «P-0pOUTAIBY, «d-opbumaney, | IS pEIICHUS Pa3THYHBIX KOMMYHHKATHBHBIX
000011eHNEe TeM «KOBAJICHTHAsl HEMOJISIpHAs CBs3b», «KOBAJCHTHAsi MOJISIpHAS | 3a7ady; BIaAeTh YCTHOM M NMUCHbMEHHOW peUblo;
«CtpoeHne aTomMa» CBSI3bY», KMOHHAS CBSI3b», «BOJOPOJHAS CBS3b», KMETAJUIMYECKast | CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE
n «CTtpoeHue CBSI3b», «HWOHHAs KPHUCTAIUIMYECKash pEIIeTKa», «aTOMHas | BBHICKa3bIBaHHE
BEIIECTBaY, KPUCTALITMYECKAsI PEIIETKa», «MOJICKYJIsIpHasl KpUCTaUTndecKast | JIMYHOCTHbIE:
MOJTOTOBKA K pelIeTka», «MeTalIhdecKas KpHUCTaJUIM4ecKas pemieTka». | 1. Ymers OLICHUBAThH MPaBUIBHOCTh
KOHTpOJbHOU padore | OrpaHu4nBaTH TOHSITHS «XUMHUYECKas CBSI3bY», | BHIMOJNIHEHHS YUYeOHOW 3amaud, COOCTBEHHBIC
«KPUCTAILTHYECKAS] PEIICTKAY. BO3MOXHOCTHU eé pelIcHHS.
2.AHanM3MpOBATh SMOLIMOHAIBHBIE COCTOSHHUS,
MONlydeHHbIE OT YCIHENIHON (HEeyCIeITHOH)
JIESITeTIbHOCTH, OIICHUBATh UX  BIHSHAE  HA
HACTPOEHHE YEIOBEKa.
12 KonTpoanHas OnucelBaTh M XapaKTEpU30BaTh CTPYKTYpPY  TaOIHIIbI
padora Ne 1 o «Ilepuonnueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
TemaMm «CTpoeHue d. HW. MengeneeBa» (xopotkas ¢opma) [IpoBoauThb
aToMa» u pediekcruio COOCTBEHHBIX TOCTHXCHUM B MO3HAHUU CTPOCHUSI
«CTpocHue aToMa W CTPOCHHS BEIIECTBA. AHAIU3UPOBATH PE3YJIHTATHI
BEIIECTBAY. KOHTPOJIBHON pabOTBl W BBICTpauWBaTh NYTH JIOCTHIKCHUS
JKeJIaeMOT0 YPOBHS YCIIEIIHOCTH.
TEMA 3. DJIEKTPOJIMTUYECKASA IUCCOLINALINA
13 PactBOpBI. PacTtBOpBI Kak romoreHHbie | Onpedensmo MTOHSITHS PeryisiTHBHBIE:
JdeMoHcTpanum. CHCTeMBbl. Pacmeopenue Kkax | «pacTBOPBD» U 1. [InanupoBaTh CBOM JICHCTBUSI B COOTBETCTBUU C
Paznuunas ¢uzuro- XUMUyecKkutl | «pacTBOPUMOCTBY. MOCTaBJICHHON
pPacTBOPUMOCTH npoyecc. Pomp Boawl B | Knaccuguyuposams  BelmiecTBa | 3afadeil M YCIOBUAMHU €€ pPealn3allim.
BEIIECTB B BOJIE H | mpolecce pacTBopeHHus | MO0 MNpU3HAKY pacTBOpUMOCTH. | Ilo3HABATEIbHBIE:

HWHBIX pPacTBOPUTCIIAX.
HN3meneHue OKp CKH
BCIICCTBA 1Ipu

Ompasicams cOCTaB pacTBOpa C
MOMOIIBIO TOHITHH «MaccoBas
JIOJISI BEIIECTBA B PACTBOPE» M

BeulecTB. PacTBopuMOCTh U
Ki1accupHuKalus BEIIeCTB 10
STOMY MPU3HAKY:

1. OcymuiecTBIsATh CpaBHEHHE, KIACCH(QHKAIIHIO,
CaMOCTOSITETIbHO BBIOMPAst OCHOBAHUS U KPUTEPHUU
JUIsl YKA3aHHBIX JIOTHYECKHUX ONIEpaLHH.




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne JlemoHCTpanHs OcHoBHOE coJep:KaHue
n/ | dara ONBITOB. Aep JlnnocTHbIE
n Hcnoan3oBanue ypoxa Hpeamernbie MertanpenmeTHble
no°P
Iepexoe U3 TBEPJOTO | paCTBOPHUMEIE, «MONAPHAZ Konyenmpayus | 2. CTpouTh  JIOTHYECKOE  pacCyXICHHE,
COCTOSIHHS B paCTBOpP | MajJopacTBOPHUMBIE U | seugecmaar. BKJTIOYatoIice yCTaHOBJICHUE MPUYHHHO-
(Ha npuMepe | HepacTBoOpuMble. MaccoBas CJIEJICTBEHHBIX CBS3€H.
cynbara meau (II), | momst BemecTBa B pacTBOpe. KoMMyHMKATHBHBIE:
xjopuaa KobGanbTa | MonspHas konyenmpayus euye- 1. PazBuBaTh yMeHHE MPOAYKTHBHO pa3peuiaTh
(1m). cmea. Omauuue  ceoticme KOH()JIMKTHI Ha OCHOBE Yyd4eTa HWHTEPECOB U
pacmeo- pa  om  CBOUCME MO3UIMI BCEX €0 YYaCTHUKOB.
yucmoz2o0 pacmeo- pumensi U JIMYHOCTHBIE:
pacmeopenno2o0  eeuje- Cmeq. 1. dopmupoBaTh BBIPRKEHHYI0 YCTOHYHBYIO
Munepanvhoie 8000l Kax y4e0HO-TT03HABATEIFHYI0 MOTUBALIUIO YICHUSI.
NpUpOOHble pacmeopbl.
14 DJIEKTPONUTHI U [TonsiTne 006 PMEKTPOIUTAX U Onpeodenamb MTOHSITHS PeryasiTuBHbIE:
HEDJIEKTPOIUTHI. HeanekTpoanTax. OCHOBHBIE «DIJIEKTPOJIUTHDY, 1. BpiaBuraTh BepCcHU peIieHHS HPOOIEMBI,
JdeMoHcTpanuu. MOJIOKEHUS TEOPUH «HEDJIEKTPOJIUTHILY, OCO3HABaTh KOHEYHBIH pe3yibTar, BHIOMpATh H3
OOpa31sl BEmecTB- AIIEKTPOIUTHIECKON «INEKTPOIUTHIECKAS NPEJIOKEHHBIX M HUCKAaTh  CaMOCTOSATEIBHO
AIIEKTPOJIUTOB U JIUCCOTHAIUY. Mexanuzm | TUCCOTHALIAS . Cpe/ICTBa IOCTYKEHHUS LIEITH.
HEDJICKTPOJIUTOB. ouccoyuayuu sewecms. Dopmynuposams  OCHOBHBIE 2. BHocuTh HEOOXOOMMBIE KOPPEKTHUBBI B
UccnenoBanne Dnekmpoaumuieckas TTOJIO>KEHUSI TEOpUH | JIeiiCTBHE IOCJIe €ro 3aBEepIICHMST HA OCHOBE €ro
AIIEKTPUIECKOM ouccoyuayusi Kax pezyabmam | dJIEKTPOITUTHIECKON OLICHKH M y4eTa XapaKTepa CJIeIaHHBIX OIIHOOK.
MPOBOJANMOCTH uopamayuy  1eKmpoauma. JIMCCOIUALINH. Ilo3naBaTeJbHbIE:
pacTBOpOB Cmynenuamas  Ouccoyuayuss | Xapaxmepuzosamo 1. YMerp ompenensiTh BO3MOXKHBIE HCTOYHHKU
3JIEKTPOJIUTOB U NEKMPOIUMOS. CreneHb | CIIOCOOHOCTH JJICKTPOJIMTAa K | HEOOXOJMMBIX CBEICHHH, HPOMU3BOIUTH ITOUCK
HERJIEKTPOJIUTOB. AJIEKTPOIUTUIECKON JIUCCOLIMAIIMM  HAa  OCHOBE uHQOpPMaIK, aHAJTU3UPOBATH W OILICHUBATH €&
3aBUCHMOCTH JICCOLIMAITIH. CTENEeHU DJJIEKTPOJIUTHYECKOH | IOCTOBEPHOCTH.
CTETICHU CunpHbIe u cinalbple | qUCCOLMALIUH. 2.0000mare MOHATHS — OCYILECTBISTDH
AIIEKTPOIUTHIECKOU AJICKTPOIUTHL. Y PaBHCHUS 3anucvieamo YpaBHEHUsI | JOTHYECKYIO  OIEpamuio  Mepexoja  OT
aucconuanuu oT 3HeKTp0J’IHTH‘-IeCKOﬁ SHCKTpOHHTquCKOﬁ BUJOBBIX IMPU3HAKOB K POAOBOMY ITOHATHIO,
KOHLIEHTpaIuU nuccounaunu. IloHsiTHE O | AUCCOLMALINM, 8 MOM UUCTe OT TIOHSTHS C MEHBLINM
BEIIIECTBA B cpene pacTBOpoOB (pH U Cmynen4amotl. 00BEMOM K TTOHSATHIO € OOIBITUM 00BEMOM.
pacTtBope cpeowl). Habnwooams u onucvieams KoMMyHHUKATHBHbBIE:
JIEMOHCTPaLlMOHHBIN 1.0pranu3oBBIBaThH U INIAHUPOBATH yueOHOE
XMMHUYECKHI IKCIIEPUMEHT. COTPYAHUYECTBO C YYHTEIEM M CBEPCTHUKAMH,
15 Kwucnorsr B cBete Omnpenenenne  kucinor B | Xapakmepuzoeams KUCIOTHI B | ONPENENATh ILeMd U (QYHKIUM Y4aCTHHKOB,

TEOpHUH

cBeTe TEOpHUH

cBere TEOpUH

CITOCOOBI BBaHMOHCﬁCTBHH; IIJIaHUPOBATH 06IJ_II/IC




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHOE coaep:Kanue

n/ | Jara OILITOB. a P JInynocTHbIE

n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
BJIEKTPOJIUTUYECKOMN DJIEKTPOJIUTUYECKOHN DJICKTPOJIUTUYECKOM CITOCOOBI paOOTHI.
JUCCOLMAIIH. JIUCCOLIMALIAH. Oxpacka | IMCCOLHALHU. 2. Berynate B muanor, a Takke y4acTBOBaThb B
JdemoncTpanum. WHAUKATOPOB B pacTBopax | Paziuuams obduiee, 0COOCHHOE | KOJUIEKTUBHOM 00CYXICHUN npo0iem,
Pazbasnenue kucior. O0e XUMHYECKUEe | U CIMHUYHOE B CBOWMCTBAx | y4acTBOBAaTh B JUCKYCCHH M apryMEHTHPOBATh
KOHIICHTPUPOBAHHOM CBOMCTBa HEOPTAHUYCCKHUX U | A30MHOU, KOHYEHMPUPOBAHHOU | CBOIO TIO3UIHIO.
CEPHON KHCIIOTHI. OpPraHHYECKHUX  KHUCIOT B | CEPHOU U MYPABLUHOU KUCIOT. JInuHocTHBIE:
Obyenusanue caxapa u | CBeT€  MOJIEKYISIDHBIX W | [Iposooums,  Habarooams u | 1. DopMUpOBaTH SKOJOTHYECKOE MBIILUICHHUE:
Yenn0n03bl, MOHHBIX MPEJCTABJIICHUI: | onucwvleams XAMUYECKUN | yMEHHE OIICHWBATh CBOIO JICATENBHOCTH U
KOHYEHMPUPOBAHHOLL B3aMMO/ICHCTBHE C | DKCIIEpUMEHT C  TIOMOIIBIO | MOCTYNKH JAPYIHX JIOJeH ¢ TOYKM 3peHHs
CepHOll KUCTOMOL. METajlJlaMH, OKCHJAaMH U | POJHOIO SI3bIKa U SI3bIKA XUMHUH. | COXPAHEHUS OKPYXKAIOIICH CPEJIbL.
Bzaumoodeticmsue THJIPOKCHIAMH  METAJIJIOB, 2. ®opMUpOBaTh OTBETCTBEHHOE OTHOIICHHS
KOHYEHMPUPOBAHHOU U | COJISIMH. Ycnosus K YYEeHHIO, TOTOBHOCTH U CIOCOOHOCTH,
pazbasnennol BO3MOXXHOCTH  IIPOTCKaHUS 06yarOmIXCsE K CAMOPA3BUTHIO "
A30MHOU KUCTOMbL C peakiuii MEXIY CaM006Pa30BAHHIO.
meovro. Konnexkuust AJICKTPOIUTAMU.
MPUPOTHBIX Cneyugpuueckue  ceoticmesa
OPraHUYECKUX a30mHo1l,
KHUCJIOT. KOHYEeHMPUPOBAHHOU  CEpHOU
JlabopaTopHbie U MYypPa8bUHOU KUCIOM.
OMBITHI. 6.
O3HakoMIIeHHE C
KOJUIEKIIMEN KUCJIIOT.

16 OcHoBaHHs B CBETE OmnpeneneHue OCHOBaHUI B XapakTepu3oBaTh OCHOBaHUS PeryasiTuBHbie:

TEOpUH
AIIEKTPOTUTUUYECKOU
JYCCOIMAaIH.
JdemoHcTpanuu.
Kommekmus menoueit
u
CBEKEIIOIyICHHBIX
HEpPaCTBOPHUMBIX
TUAPOKCUIOB
pa3IUIHBIX
MeTaioB. Peakims

cBeTe TEOpHUU
AIIEKTPOITUTHYCCKOHN
JTUCCOITUAITHH. Oxkpacka

WHJUKATOPOB B pacTBOpax
menoueit. Knaccuduxamus
OCHOBAaHUU MO MNpPHU3HAKAM
pacTBOPHUMOCTH B  BOJIE,
HAIUYUsl 8 COCmage amomog
Kuciopooa. Oomue
XUMUYECKUE CBOICcTBa
HIeJ04eld, HepacTBOPUMBIX

B cBeTe
AIIEKTPOITUTHIECCKOMN
JIUCCOLIMAIINH.

Paznunuarte o011ee, ocoOeHHOEe
U EeIUHUYHOE B CBOMCTBax
TUIPOKCHUJIOB u
OECKHUCIIOPOIHBIX OCHOBAHUN.
IlpoBomuth, HaOMIODATHF U
ONHCHIBATH XUMUYCCKUMN
SKCHEPUMEHT C  I[OMOIIBIO
pO}IHOI‘O sSI3bIKA nu SI3BIKA

TEOpUHu

1. CamocTOATENTEHO OCO3HABATH MIPUYHMHBI CBOETO
ycrexa WM HEycliexa W HaXOIUTh CIIOCOOBI
BBIXO/JIa U3 CUTYyaI[MH HEeyCIlexa.

2. YYuTbCSI CaMOCTOSITENIBHO CTaBUTh HOBEIE
y4eOHble eI W 3a/a4yd, CTPOUTH >KU3HCHHBIC
IJIAaHBI BO BPEMEHHOM MepCIEKTUBE.
ITo3HaBaTeJbHbIE:

1. Crpouth IJIOTHYECKOE  pacCCYXICHHE,
BKJIIOYAIONIEE  YCTAHOBJIEHUE  MPUYUHHO-
CJIEICTBEHHBIX CBA3EHl. 2.
Ocyl1ecTBIATh pacUIMpPEHHBII MIOUCK




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHOE coaep:Kanue

n/ | Jara OILITOB. a p JInynocTHbIE

n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
HEUTpaIn3aIiiu. OCHOBaHMH: XUMUU. nH(MOPMAIMK C HCIIOIB30BAaHHEM PECYPCOB
IMonyuenue B3aHUMOJICHCTBHUE c oubanoTek u MHTEpHETA
HEPacTBOPUMOTO KHUCJIOTaMU,  KHCJIOTHBIMU KoMMyHHKATHBHBIE:
OCHOBaHHUS U OKCHIaMHU, COJISIMH. 1. ®opmymupoBaTh COOCTBEHHOE MHEHHE W
pacTBOpeHHUE ero Pasnoxxenune MO3UIIMI0, apTyMEHTUPOBaTh U KOOPAUHUPOBATH
B KHCJIOTE. HEPaCTBOPUMBIX e€ ¢ mo3MIUsAMU TApTHEPOB B COTPYTHUYCCTBE
Tonyuenue ammuara OCHOBaHU. IIpH BHIPA0OTKE OOIIETrO pemeHus] B COBMECTHOU
u e2o Bszaumooeticmesue wenoueti NESITEILHOCTH.
83aumodeticmeue ¢ c Op2aHu4ecKUMu JInyHOCTHBIE:
X710p08000pPOOOM CcOeOUHeHUAMU (gperonom, 1. BricTpamBaTh  COOCTBEHHOE  IICIIOCTHOE
(«Ovim De3 ozmHsy). KapOOHOBLIMU — KUCLOMAMU). MHpPOBO33pEHHE: OCO3HAaBaTh IMOTPEOHOCTh W
JlabopaTopHble Cesolicmea  6ecKUCI0pOOHbIX TFOTOBHOCTh K CaM000pa30BaHHUI0, B TOM YHCJIC U B
onbIThL. 7. [Tonyuenue OCHOBAHULL. ammuaka — u paMKax CaMOCTOSITCJIbHOW JIEATSIIBHOCTA BHE
U CBOMCTBa AMUHO8 8 CPABHEHU. ITKOJTBL.
HEPaCTBOPHUMBIX
OCHOBaHHII.
8. O3HakomJeHHUE
C KOJUIEKLIUEN
OCHOBAHMM.

17 Comu B ceere | Ompenenenue coneut B ceere | Xapaxmepuzoseams  conu B | PeryJasiTHBHBIE:
Teopuu TEOPUH DIIEKTPOIUTUUECKONU | CBETE Teopun | 1. BwigBurath Bepcum pemieHUss TPOOIEMBI,
5JIEKTPONUTHYECKO | AMCCOLHAIIM. AIIEKTPOITUTHIECKOH OCO3HaBaTh KOHEUYHBIA DPE3yNbTaT, BHIOMpATh W3
$ AMCCOIMATIIL. Knaccudukarust cfoneﬁ: JIUCCOIIHAIINH, NPEUIOKCHHBIX W HUCKaTh  CaMOCTOSTEIBHO
JleMOHCTPAIMH. cpeaHue, KUCIble, OCHOBHble. | Paziuuams 06u1ee: 0COOEHHOE | CpelCcTBa JIOCTHKEHUS [IEIIH. §
Kostekumst coueit O6uvme XUMUYECKHE | 1 SAMHIMHOE B CBOHCTBAX ) 2. llpu mnnaHWpOBaHWM JOCTWXKCHUS LeJeH

- CBOMCTBA COJIeH: | CPEHMX M KHCIBIX COJICH. | CAMOCTOSATEIIBHO, MOJIHO M aJIcKBaTHO YYHUTHIBAThH

PasiMIHON OKPACKH. B3aIMOJIECTBUE ¢ | Ilposooums, mabaiodams u | yCIOBUS W CPEICTBA WX JOCTIIKEHUS, BBIICIIATH
Konnexmust KHCJIOTaMU, [IeJI0YaMU, | ONUCHIBAND XUMHUYECKUN | albTePHATHUBHBIE CHOCOOBI TOCTKCHHS IETH U
OHOJIOTHICCKHUX MeTaJlJlaMu u COJSIMHU. | DKCIIEPUMEHT C  TIOMOIIBIO | BeIOMpaTh Hanbosee 3hheKTUBHBII criocol.
MaTepUaIoB, DICKTPOXUMHUYCCKUI P | pOIHOTO S3bIKA U A3bIKAa XUMUH. | Ilo3HaBaTeabHbIE:
coaepIKamux HAIIPSKEHUI METaJlJIOB U €ro 1. dopmupoBarh yMEHUS BOCHPHUHUMATh,

kapOoHat u ¢docdar
kanpius. Komnexkums
KOHAUTCPCKUX

HCIIOJIB30BaHHC
XapaKTECpUCTUKU
BOCCTAaHOBUTCIIbBHBIX

s

riepepabaThiBaTh MPEIbIBIATE HHGOPMAIUIO B
CJIOBECHOM, 00pasHoH, CUMBOJIMYECKOU
(dopMax, aHanM3UpOBaTh M TepepadaTHIBATH




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne AemoncTpauus OcHoBHOE coaep:Kanue

n/ | Jara ONBITOB. oK P JlmynocTHBIC

n Hcnoan3oBanue yp Hpeamernbie MertanpenmeTHble
no°P
pBIXJINTENIEH TecTa, | CBOMCTB METAaJIJIOB. MOJYYCHHYI0 MH()OPMAIHIO B COOTBETCTBUU C
00BsSICHECHHE Ceoticmea xkucavix co.etl. MOCTaBJICHHBIMHU 33/1a4aMHU.
IPUHIIATIA nx | IIpeacraBurenu coneil u ux 2. CrpouTb  IJIOTHYECKOE  pacCyXAcHHE,
NeiCTBHS U | 3HavYeHue: KapOoHaT BKITIOYAIOIICe yCTaHoBIIeHHE MPUIHHHO-
JEMOHCTpALHS KabIIusl, oprodocdar CJICJICTBCHHBIX CBS3CH.

. KaJIbIIUs. KomMmyHukaTuBHbI€:
PasphIXJIMTCIEHON Kauecmeennvie peaxyuu na 1. Crpoutrh  NOHATHBIE s TmapTHepa
peaxy p it PTHEP

CI10COOHOCTH. X10puo-, cynvham- u BBICKA3bIBAHHS, YYUTHIBAIOIIUE, YTO MapTHEP
lamenne COMBL | wap6onam-anu- omnwi, xKamuon 3HAeT U BUIUT, a YTO HET.
YKCYCOM. AMMOHUSL, KAMUOHbL  dicenesd 2. AJICKBaTHO HMCIIOJIb30BaTh PEUCBBIC CPEICTBA
KauecTBeHnnbie (1) u orcenesa (11). JUIL  PEUICHUs] Pa3IMYHBIX KOMMYHHKATHBHBIX
pe€aKkuyy Ha KaTHUOHBI 3a7a4, CTPOUTH CJIOKHBIE MOHOJIOTMYECKHE
u AHUOHBI. BBICKa3bIBaHMUSI.
BeirecHenue  menu JIMYHOCTHBIE:
KEIe30M u3 1. ®opmMupoOBaTh OTBETCTBEHHOE OTHOLIEHHUE
pacTBOpa cynb(l)aTa K YUYCHHUIO, TOTOBHOCTH H CIIOCOOHOCTh K
MeOu (11). CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO Ha
HonyquHe uoauaa OCHOBC MOTHUBAIIUHU K 06y‘I€HI/IIO U ITO3HAHHIO.
CBHUHIIA u

JIEMOHCTpAIUSl  €ro
pacTBOPUMOCTH B
3aBHCUMOCTU oT
TeMIIepaTyphl
pacTBopa (moxydeHue
«30JIOTBIX YEIIyeK»).
JlaGopaTopHbie
ONBITHI. 9.
O3HaKOMIICHHUE c
KOJJIEKIIue
MIPUPOTHBIX
MUHEPAJIOB,
coAepKaIIUX COJIN.




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemorctpatus OcHoBHOe colep:kaHue JIMYHOCTHEIE
n/ | Mdara ONbITOB. «a
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
18 I'maponus. I'mapomm3 kak oOMeHHOE Xapaxmepuzoeamv TUIPOIN3 PeryasiTuBHble:
JleMOHCTpaNMH. B3aHMMOJIEHICTBHUE BEIIECTB C KaK oOMeHHOE 1.YuuTeiBaTh TOpaBWIO B IUIAHUPOBAHHH U
PasnuuHble  Cciaydan BOJOM. 96paTI/IMI>II:/:I B3aH1\fozLeP"ICTBI/Ie BEILECTB C KOHTpOJIE crioco0a peteHusl.
rHAPONM3a coleif n | THAPOIH3 COlelt no nepsoi BOJIOM. 2. Bwibop nambonee 3(DPEKTUBHBIX CIOCOOOB
JIEMOHCTPAILHS U nocaedyrouum CTEICHSIM. 3anqu1famb YpaBHEHHUsI | pelleHHs 3aj]ad.
CpelIbl PACTBOPOE C I'maponus 1o kaTHOHY U peakiuii _ Tnaponusa Ilo3HaBaTeJIbHBIE: 5
AHHUOHY. HNounusie u pa3iauyHbIX coiel. Paznuuamo 1.Mcnons3oBath MIOUCK HE00XO0UMOH
HIOMOIIBIO MOJIEKYJISIpHBIE YpaBHEHUS TUAPONU3 1O KAaTHOHY | vH(pOpManMu  JUIsL  BBIIOJMHEHHS  y4eOHBIX
HHANKAaTOPOB Ha | ruynponusa. Cpena (pH) | anuony. IIpeockaszvieams | 3a7aHMuil.
npumepe pacTBOpOB peaxkyuio cpeovl 600nbix | 2. OCyIIECTBISITh  aHAIU3  OOBEKTOB  C
KapOOHAaTOB TUAPOJIU3YIOIIUXCS  COJIEH. PAacTBOPOB CoJIeH, BBIICJICHUEM CYIIECTBEHHBIX U
IEJIOYHBIX HeobOpatumsblii  runponns 00pa3oBaHHBIX CHUJIBHBIM HECYIIECTBEHHBIX MTPU3HAKOB/
METaJJIOB, XJIOpUJa | COJIEH. OCHOBaHHEM u cnaboit aHAJIU3UPOBATh, CPABHUBAT,
aMMoOHUsI, arerarta | Oopamumblii 2UOpoNU3 KHCJIOTOM, cl1a0bIM OCHOBaHUEM KIacCUpUIMpoBaTh W 0000mAaTe (QakTel W
AMMOHWSL. Op2aHU4ecKux coeounenul u CHUJIBHOM KHCJIOTOM. SABIICHUSI.
Ionyuenue Kax ocnosa obmena sewgecmé | Packpvieamv ponb obpatuMoro | KoMMYHMKATHBHbBIE:
ayemunena 8 JICUBLIX OP2AHUZMAX. THIPOITN3a OpPraHUYECKUX 1.YuuteiBaTh pa3Hble MHEHUS M CTPEMATCA K
0 Obopamumeiti  cudporus ATD COEIMHEHUI KaK OCHOBBLI OOMeEHA KOOPAHHALIMU Pa3IUYHBIX OO3ULIMHI B
CUCPOTUSOMN KAK OCHOB8A 2Hep2emuieckozo BEIIECTB B KUBBIX OPraHH3Max M COTPYIHUYECTBE.
Kapouda Katbyus. obmena 8 JHCUBLLX obpatumoro ruaposmza ATD kak 2. AJeKBaTHO, OCO3HAHHO W IPOU3BOJILHO
JlaGopaTopueie OpP2aAHUBMAX. OCHOBBI HEPreTHYECKOTO CTPOUTHh peuYeBble BBHICKA3bIBAHWA B YCTHOW U
ombIThI. 10. oOMEHa B JKUBBIX OpraHU3Max. NUCEMEHHOH peun.
HcnbiTanue IIposooume, Hab00amev u
pacTBOpPOB KHUCJIOT, OnUCHLIBAND xuMuueckuil | JIMYHOCTHBIE:
OCHOBAaHWH U coJieH IKCIIEPUMEHT c ITOMOIIBIO 1. VYMeTb COOTHOCHTH CBOM JE€HCTBHS C
HHIUKaTOpaMH. POZIHOTO A3bIKA U A3BIKA XUMUH. MJIaHUPYCMBIMU pe3yabTaTamu,
11. Paznuunbie OCYIIECTBIIATh KOHTPOJIb CBOEH
ciydau TUApOIn3a JIEATEJIBHOCTH B IIporecce  JOCTHKEHUS
cosei. 12. pe3ynbTara.
I'mpponus
XJIOPUIOB

" aneTaToB
IICJIOYHbBIX




Tema. ILnanupyemsble pe3yibTaThl
Ne JlemoHCTpanHs OcHoBHOe coJep:KaHue
n/ | Jara ONBITOB. Aep JIuuHOCTHDIE
n Hcnoan3oBanue ypoxa Hpeamernbie MertanpenmeTHble
HoP
METAJLIOB
19 IMpakTuyeckas [lpoBoauTh, HAONIOIATh W OMUCHIBATE XUMHUYCCKUH PeryasiTuBHBIE:
padora No 2. ADKCIIEPUMEHT UIT HWACHTH(PUKAIIMK HEOPTaHWYECKHX | 1. Pedmekcus cmocoGoB u yciaoBHN IeHCTBUHS,
Perrenme Op2aHUyecKux  coeOuHeHuti C TIOMOIIBIO  KadyeCTBEHHBIX KOHTPOJIb M OIIGHKa MpoIecca U pe3yabTaToB
SKCIIEPHMEHTAIbH peakuuii. JIEATEIIbHOCTH. OpMeHTzvuu/m Ha TIOHUMaHHE
BIX 3anaq Ha MIPUYWH ycriexa B yu4eOHOH e TeNbHOCTH.
MAEHTHDUKATIHIO Ilo3HaBaTeJIbHBIE: §
1. YVueOHO-103HABATE/IbHBI HMHTEPEC K HOBOMY
HCOpraHMHCCKnX 1 y4eOHOMY MaTepualy H crnocodaM pelieHuUs
OpraHHHCCKHX HOBOM YaCTHOM 3aJa4M.
COCAMHCHHUH. KoMMyHHKATHBHBIE:
20 [ToBTOpEHUE 5 0606wame 3HaHNS O KIacCU(PHUKALUU U CBOHCTBaX OCHOBHBIX 1.Y4UTHIBATS pasHbIe MHCHHUS u
000011EHNE TEMBI KJIACCOB HEOPraHWYECKUX U OpPraHUYECKUX COCAVHEHHM B CBETE dbopMmynupoBaTh COOCTBEHHOE MHEHHE U
«TeOpI/ISI TCOpHHU 3HeKT'p0HHTH‘IeCKOﬁ I[I/ICCOHI/IaHEH/I. MO3UILIUIO, apryMeHTUPOBaTh u
IIEKTPOTUTHYECKOH chauaeﬂueamz: BHYTPHIPE/IMETHBIE CBASH MEKLy OPraHUeckoi 1 KOODIMHUPOBATH €6 C MO3HIMAMH [apTHEPOB
JMCCOIHAIIAIY, HCOPraHN4YCCKOU XHWMHUCU B CBCTC 0611_[61"0, 0COOEHHOTO U B COTPYJHUYECTBE IIpU BBIpa60TKe 06mero
MOATOTOBKA g | CAHHITHOTO. PCIICHUL.
KOHTPOJBHOI JIMYHOCTHBIE:
paGore. 1. HpI/IMevHS{TB MONlydeHHbIE  3HAaHUS B
21 | 18.02 KonTposbHas Ilposooums  peduexcuio COOCTBEHHBIX JOCTHKCHHH B TOBCCAHCBHOM AHHH.
pa60Ta Ne 2 o teme MO3HAaHUU CBOMCTB OCHOBHBIX KJIACCOB HEOP-TAHUYECKUX U
«DIEKTPONHTHIECKA OpTaHUYECKUX COCTUHEHHUN B CBETE€ TEOPHUH DJICKTPOIUTHICCKOM
S JTUCCOIHALIAS. JIUCCOLMAINN. AHaniu3upoeams pe3ylbTaThl KOHTPOIBHOH PaOOTHI U
BEICTPaUBATh IyTH JOCTHKECHUS KEJIAEMOT'0 YPOBHSI YCICITHOCTH.
TEMA 4. XUMWYECKHWE PEAKIIMN
22 | 25.02 Knaccuduxarnus Pearxyuu, uoywue be3 | Kraccugpuyuposamo PeryasiTuBHbIE:
XUMHAUYECKUX U3MEHeHUs. cocmasa | XUMUYECKHe peakuuu mo | 1. PaGoras mo miaHy, cBEpsTh CBOM JCUCTBUS C
peaxuuii. sewgecms. Knaccudukanus | pa3TumIHBIM OCHOBAaHMSM. | IENBI0 W, NPU HEOOXOAUMOCTH, HCHPABISAThH
JleMOHCTpALHH. Mo  4YWCIAy ®  cocTaBy | Pazmuuams OC?6€HHOCTI/I OIHMOKH CaMOCTOSTEIHLHO.
DK30TEPMUEHOCTH pearupymroIumx BeIIECTB U | KiaccupuKaluu peaxumii 2.KoppekTupoBath JeSTeIbHOCTb: BHOCHTD
peaxiu cepHoii MPOIYKTOB peakuuu. | B OpraHuYeCcKOn XMMUH. | M3MCHCHHS B NPOLECC C YMETOM BOSHMKIIIX
Peaknuu pasznoxeHus, | Xapakmepuzoeamsv  TEIUIOBOW | TPYAHOCTEH M OMMOOK; HaMedaTh CIOCOOBI WX




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne AemoncTpauus OcHoBHoe coJiep:KaHue
n/ | Jlara ONBITOB. Ypoka - JIuuHOCTHDIE
eIMeTHbIe
n Hcnoan3oBanue per MertanpenmeTHble
no°P
KHUCJIOTBI C | coenuHeHus, 3aMelleHus U | 3PPEeKT XUMHUUSCKUX PeaKUi U | yCTpaHEeHus.
TUAPOKCHIOM oOMeHa B HEOpPraHMYECKOW | Ha ero OCHOBE pasnuyaTh 3k30- | Ilo3HaBaTe/ibHbIE:
HaTpUs. XUMUMU. Peaxyuu | m suporepmuyeckue peakuumu. | 1. DopMuUpoBaTh YMEHHUS YyCTaHABIMBaTh
DHIOTEPMUYHOCTD npucoeounenus, omwenienus, | Ompasicame TEmnoBo >PPEKT | cpa3y MekAy peanbHO  HaOII0AaeMBIMK
PeaKIMH JTUMOHHOR 3aMewjenus u usomepusayu 6 | XUMUIECKHX PEAKIHi Ha MHCBME | xyMpyecKUMH  SBJIGHHSAMH M TIPOLIECCAMH,
KHCIOTEL c ;pzaﬂuqecmu Xumuu. | c HOMOHVH)}(I)7 Tepgaoxuanecxnx NPOMCXOSMMAMHE B MHKPOMHpE, OGBACHATH
eakyuy noAUMepu3ayuu Kax aBHEHHUH. 06800UMb PACUETHI
TUAPOKapOOHATOM i pusay P p p IPUYUHBI MHOTOOOPAa3usl BEIIECTB.
yacmuulli  cAyYau — peakyuil | HA  OCHOBE  TEPMOXHMHUYECKHUX
HaTpUs - 2. @®opmupoBaTh YyMEHHS 0€30MMacCHOTO W
: NPUCOCOUHEHUSL. DK30- H | ypaBHEHHIA. Habniooamw u
Baaumodeticmaue . | 3pdexTuBHOrO HMCHOIB30BaHUS JIAOOPATOPHOTO
SHAOTEPMUYECKHE  PEAKLMH. | ONUCHIGAMDb JIEMOHCTPALlMOHHBIN S —
AuiOMUHUSL C CepouU. | Tepmoxumuyeckue ypasHeHus. | XMMUYECKHUN SKCIIEPUMEHT. KOMMVHHKaThBHHe'
Pasznoorcenue Pacuem rxonuuecmea mennomol -
1. IInanupoBaTh yueOHOE COTPYJHHYECTBO C
no MePMOXUMUYECKUM
fiepMdnednama P yUdTeJIeM W  CBEPCTHUKAMH;  BIAJETh
Kaausl YpAaeHEeHUAM. o o
: . MOHOJIOTHYECKOW M AWATIOTHYECKOH (popMaMu
B3zaumooeticmeaue

Hampusi U Kaabyusi ¢
80001I.
B3zaumooeticmsue
YUHKA C  COJIAHOU
KUCIOMOIL.
Bzaumooeticmeue
Jrcene3a ¢ pacmeopom
cynogpama meou (11).
Onwvimut,
unIIOCmpupyroujue
npa- seuno bepmonne,
— obpazosanue
ocaoka, 2aza  uiu
cnabozo
INEKMPOIUMA.

p€un B COOTBCTCTBUM C HOpMaMHu POJHOIO
SA3BbIKA.

JIMIHOCTHBIE:
2. Pa3BuBaTh CHOCOOHOCTH K CaMOOIIEHKE Ha
OCHOBE  KpUTEpHSl  YCHEIIHOCTH  Yy4eOHOH
JIETEIBHOCTH.




Tema.

l'[.na}mpyeMLIe pe3yJbTaThbl

N JlemoncTpamus OcHoBHOe coJiep:KaHue
n/ | Jlara ONBITOB. oKa JlnnocTHbIE
n Hcnoan3oBanue yp Hpeamernbie MertanpenmeTHble
HoP
23 | 04.03 Karanus. KaranuzaTopsr. Karamms. | Xapaxkmepuzosams PeryjsiTHBHbIE:
D P
JleMOHCTpAIUH. Tomoeennvlii u eemepoeennvlii | KaTanuzaropbl W kKatanu3 kak | 1. KoppektupoBarh paboTy MO X0y BBIIOJHEHUS
PazioskeHue Kamanus. CrIOCOOBI yIpaBiCHUS | 3aJaHus P YKa3aHUU €My Ha OIIMOKYU U3BHE.
TepoKcHua IIpuMepbl  KaTAIMTHYECKHX | CKOPOCTHIO xuMudeckoit | 2. UneHTuduIImpoBaTh COOCTBEHHBIEC TPOOIEMBI U
BOIOPOTA ¢ | mporeccon B | pCaKIIUH. Ha OCHOBE | ONpEACIATh IIaBHYIO IPOOJIeMy.
OMOILBIO MPOMBIIIUICHHOCTH, TEXHHKE, | MeKOPEAMETHBIX  cBsized ¢ | Ilo3HABaTe/bLHbIE:
Opity. ®epmeHTHI W WX | Omonoruei ycmanaeaueams | 1. Onpenendarsb IIOHSATHS, co3/1aBarThb
HCOpPraHMIeCKnX OTJINYUA OT HEOPraHUYCCKHUX 06]1_[66, oco0eHHoEe U CIOINHUYHOC 0606]_]_[@1.11/1;[, yCTaHaBJIUBAaTh aHaJIOTUH,
KaTaau3aTopoB
FeCl FI)<I KaTaJin3aTopoB. AT epmenton KaK | grnaccupuuupoBars, CaMOCTOSTEIIEHO
(FeCl2, ) U | TIpumeHeHHe KaTaanu3aToOpOB | OMOJOTHYSCKUX KATATHU3aTOPOB. BLIOMDATh OCHOBAHMA U  KDUTEpHH A
HgI/IpOI[HI)IX 1 GepMEHTOB. Packpvieams nx ponb KIACCH(HKALMH, YCTAHABIHBATD MPULHHHO-
B OpraHus3anuu >KMU3HU Ha
o 3emite apTaK)Ke I; MMUIICBON U CHCACTBCHHDIC CBAM.
CoacprKalnx Mezmu’HHCKoﬁ 2. YMeeT BBINONHATH JIOTHYECKHE EHCTBHS
KaTajlasy (crpoe aOCTparMpoBaHMs,  CPaBHCHHS,  HAXOXKICHHS
MPOMBIIUIEHHOCTHU. [Ipo6ooums, .
MsICO, KapTO(l)eHB)- 00IIMX 3aKOHOMEPHOCTEH, aHaJIN3a, CHHTE3A.
Habar0amos u ONUCLIBAMb
Hueubuposanue N 3. BHocuth HeOOXOIWUMBbIE JIOMOJIHEHHUS U
. XAMHUYECKUH  OKCIEPUMEHT C 9
83AUMOOelCMBUSL KOPPEKTHBBI B TUIaH U CIOCOO JCHCTBHS B CITydac

orcenesa ¢ CONAHOU
KUCTIOMOIU ¢ NOMOUbBIO

ypomponuna.
Konnexyus
NPOOYKMO8 NUMAaHus,
NOJYYeHHbIX c
NOMOWbIO  OH3UMOS.
JlabopaTopHble
ONbITHI. 13.
[Tonyuenue
KHUCII0poa c
MOMOILBIO  OKCHJA
mapranna (IV) wu
Kamanasvl  Cblpo2o
Kapmoders.

OoOMOIIBbKO POAHOIO A3blKa H
SA3bIKaA XUMHWH.

PaCXOXKJEHUS ATAJIOHA C PEAbHBIM JECHCTBUEM U
€ro MPOTyKTOM.

KoMMYHHMKATHBHBIE:

1. TpuHUMaTh MO3MIMIO COOECEIHUKA, TOHUMAs
MO3UIMIO JPYroro, pasiuyaTh B €ro pedu:

MHeHHe (TOYKy  3peHus), J0Ka3aTeIbCTBO
(aprymenTsl), (akThl, THIIOTE3bI, aKCHOMBI,
TEOPHH.

2. JloroBapuBaThCs O IMPABHIIAX M BOMpPOCaxX s
00CYXJICHHSI B COOTBETCTBHHM C TIOCTaBIICHHOM
nepeJ rpynmnou 3agavei.

JIMYHOCTHBIE:

1. JleMOHCTpUpOBaTh WHTEIUVIEKTYalbHbIE U
TBOPUYECKHUE CIIOCOOHOCTH, OTBETCTBEHHOE
OTHOIIGHWE K OOYYCHHIO, TO3HABATEIbHbBIC

HUHTEPECHI U MOTUBEI, HAIIPABJIICHHBIC HA U3YUCHHUE
npejiMeTa; OCO3HAIOT IIEHHOCTh 3JI0POBOTO |
Oe3omacHOro 00pa3a KU3HU.

2. ®opMHpPOBaTh _aICKBATHVIO CaMOOIICHKYV.




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHOE coaep:Kanue

n/ | Jara OILITOB. a P JInynocTHbIE

n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
no°P

24 | 11.03 OO6paTUMOCTh Oo6parumbie U HeoOpaTumele | Xapakmepuzoeams COCTOSIHUS

TecT XUMHUUYECKUX peaKiuu. XUMUYecKoe | XUMUUYECKOTO  paBHOBECHUS] U

peakuuii. paBHOBECHE M CIIOCOOBI €ro | crocoObl ero CMEIICHHUSI.
XuMH4ecKoe cMemeHuss ~ Ha  npuMmepe | [Ipedckasviéams  HanpaBIICHHE
paBHOBecHE. MOy YCHUS aMMHaKa. | CMEIICHHUS XUMHUYECKOTO
JdemoncTpanum. Cunmes ammuaxa 6 | paBHOBeCHsI TpPU H3MCHCHHUU
OOpaTuMBle  PEAKLUU | NPOMbBIULIEHHOCTIU. YCIIOBHI MIPOBEICHUS
Ha npumepe | l[louamue 00 onmumaibHbix | OOpATUMON XUMHYECKOU
MOJIyUYCHUsI POJAHUIA | YCAOBUSX npogedenus | peakuun.  Apeymenmupogamo
Kesesa n U | MexHoaI02Uu1ecKo20 npoyecca. BBIOOpP ONTHUMAJbHBIX YCIOBHUI
HaOJFOIeHHS 3a MPOBEICHUSI TEXHOJIOTHYECKOTO
CMENICHUEM nporecca.
paBHOBecus o Habnwooams u  onucvieamo
WHTEHCUBHOCTH JIEMOHCTPAIlMOHHBIN
OKpacKH MPOJTYKTa XUMUYECKHH IKCIIEPUMEHT.
peakuu pH
W3MEHEHUH
KOHIIEHTPAIINHU
peareHToB "
NPOAYKTOB. Bausnue
memnepamypbl u
oaenenust Ha
oumepuzayuro  oKcuod
asoma (1V).

25 | 18.03 OKHUCITUTENBHO- Crenenb okxucieHuss U ee | Xapaxmepuzosamo PeryasiTuBHbIE:
BOCCTaHOBHUTEIIbHBIC ornpenesnieHre 10  (Qopmylie | OKUCIHUTEIbHO- 1. OCylIecTBISATh ~ KOHCTATUPYIOIIUN |
peakiuu (OBP). | coenuneHnws. BOCCTaHOBHTEIbHBIC PEAKIIUU MPEBOCXHUIIAIONINH KOHTPOJIb 1O PE3yJbTaTy U
JdeMoHcTpanuu. OKHCHIUTENBHO- KaK MpOLEecChl, NPHU KOTOPBIX | IO Croco0y ACHCTBUS;, aKTyalbHbIH KOHTPOJIb Ha
[IpocTeiinme BOCCTaHOBHUTEIbHBIE U3MEHSFOTCS CTEIICHHU | YPOBHE NMPOU3BOJIHHOTO.
OKHUCJIUTEBHO- peakiuu.  OKUCIIUTENh W | OKHUCIICHUS aTOMOB. Ilo3HaBaTeJibHBIE:
BOCCTaHOBHUTEJIbHBIC BocctaHoBuTenb. Oxucienue | Cocmasnsims ypasHenus OBP 1. Co3nmaBatb W mnpeoOpa3oBBIBATE MOAEIH U
peakuu: u BOCCTAHOBJICHHUE. | C ITOMOIIBIO METO/a | CXEMBI AJIsl pEIICHHUS 3a/1a4.
B3auUMO/IcHiCTBHE CocraBieHnue YPaBHEHUH | DIIEKTPOHHOTO OanaHca. KoMMyHUKATHBHbBIE:
IIMHKA OKHCJIUTEIBHO- Ilposooums,  nabnodame u | 1. @opmynupoBaTb COOCTBEHHOE MHEHHE H




Tema.

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHOE coaep:Kanue

n/ | Jara OILITOB. a p JInynocTHbIE

n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
no°P
C COJIIHOM KHCJIOTOM | BOCCTAHOBHTEJIBHBIX onucel8ams XUMUUYECKUH | IO3ULUI0, apryMEHTUPOBAaTh U KOOPIUHHPOBAThH
" Kenesa c | peakuui METOAOM | SKCIIEPUMEHT €  TIOMOIIBIO | €€ ¢ MO3HLUUSAMH MapTHEPOB B COTPYIHUYECTBE
cynbparom meau (I1). | anexrponHoro Gamanca. POZHOTO A3bIKA U SI3bIKA XUMHH. | IPU BBIPAOOTKE OOIIETO pelieHHs] B COBMECTHOM
JlaGopaTopHbie ONBITHI. JEATEIIbHOCTU JIMYHOCTHBIE:
14. Peakuus 1. @opMupoOBaTh HKOJOTHUYECKOE MBIIUICHHE:
3aMelICHHS MeTu YMEHHE OLCHHBAaTh CBOI JIESATEIBHOCTh U
KEJIe30M MOCTYIIKA JPYTUX JIIOJEH C TOYKH 3PEHUs
B pacTBope cyibdara COXPaHEHUs OKPYKAIOLIEH Cpeapl.
menu (11).
15. [Tonyuenue
BOJOpOIA
B3aUMOJICICTBUEM
KHCJIOTBI C IIUHKOM.

26 | 25.03 DIEeKTPOTHU3. ONeKTpoNn3 pacTBOPOB M | XapakTepHU30BaTh JIEKTPOaU3 | PeryisiTuBHbIE:
JleMoHcTpanuu. paciiiaBoB 3JEKTPOJIMUTOB Ha | Kak okuciautenbHo- | l.IlporHo3mpoBate pe3yiabTaT B OCHOBHOM
Mopens NpUMepe XJI0- pUJa HaTpPHs. | BOCCTAHOBHUTEIBHBINH  mpolecc. | yueOHbIX (1o o0pasiy) 3aJaHuii, IUIAaHHPOBATh
3JIEKTPOJIU3EPA. DIEKTPOITUTHIECKOE [Ipeacka3piBaTh KaTOAHBIE U | lTOPUTM €0 BBIIOJIHEHHUSI.
Mounens MOJIyYeHHUE AJIFOMMHHUSL. | aHOJHbIE TIPOLIECChl U OTpakaTb | 2. COOTHOCHTH NPOMEXKYTOUHBIE M KOHEUHBIC
AIIEKTPOIN3HOM [IpakTuueckoe 3HAUYCHWE | UX HA MUCHhME JJIsl PACIJIAaBOB U | PE3YNIbTaThl CBOCH JIEATETBHOCTH C IIETbI0 MU C
BaHHBI JUTSL | DIIEKTPOJIN3a. BOJTHBIX pacTBOpPOB | 00pa3lioM, MPEAI0KEHHBIM YUUTEIIEM.
MMOJTyYSHUS Lanveanonnacmuxa U | DIEKTPOJIIUTOB. PackpriBath | [lo3HaBaTeJibHbIE:
AJFOMUHUSL. 2anb8AHOCME2Us. NPAKTHYECKOE 3HaueHue | l.Ilpumenste  meromsl  MHGOPMALMOHHOTO

AJICKTPOIIN3A. MIOWCKA, JOOBIBAET HOBBIC 3HAHHS, B TOM YHCIIE C

MTOMOILBIO0 KOMITBIOTEPHBIX CPE/ICTB.

2. BpiOupaer nanbonee >QQeKkTrBHBIE CHOCOOBI
peleHus 3a/1a4 B 3aBHCHMOCTH OT KOHKPETHBIX
YCJIOBUH.

KoMMyHHUKATHBHBIE:

1. OpraHu3oBbIBaTH W IUIAHUPOBATH y4yeOHOE
COTPYJHHYECTBO C YYWTENEM M CBEPCTHHUKAMH,
ONpeNesiATh LedM W (YHKUMH YYaCTHHKOB,
CHocoObl B3aMMOJEHCTBUS; IUIAHUPOBATH OOIIUE
croco0bI paboTHLI.

2. YuuThIBaTh pa3Hble MHEHHUSI M CTPEMHTCS K




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHoe coaep:Kanue
n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
KOOpIUHAIINA Pa3IMIHBIX TTO3UIIHHA B
COTPY/THUYCCTRE.
JIMYHOCTHBIE:
1.®opmupoBaTh CaMOYBA)KCHHE u
3MOIMOHAILHO-TIOJIOKUTEIILHOE ~ OTHOIIEHUE K
Ce6e, BUJHBI IT'OTOBHOCTb OTKPBITO BbIpaXaTb U
OTCTaWBaTh CBOI0 TMIO3WIMIO, KPUTHYHOCTh K
CBOMM TIOCTyIIKAM M YyMEHHE aJeKBaTHO WX
OlICHUBATh.
2. ®opmupoBaTh TOTOBHOCTh K IEpPEXOay K
caM000pa30BaHUIO Ha  OCHOBE yae0HO-
MMO3HABATEIILHOM MOTHUBallMMd, B TOM YHCJIC
TOTOBHOCTHU K BBIOODY HaIpPaBJICHUSA
po(hUIHFHOTO 00pa30BaHUsI.
27 OO0mue cBorictBa | Ilomoxkenune METAJIJIOB B | Obobwams 3HAHHUSI W JCTaTh
mertaioB. Kopposus | [lepuonnyeckold cucreMe H | BBIBOJBI O 3aKOHOMEPHOCTSIX
METaJIOB. OCOOCHHOCTH  CTPOGHHS WX | IIOJIOKSHUSI W WU3MEHEHHH

JdemoncTpanum.
BsaumoneiicTeue
HATpUs U CYPbMBI C
XJIOPOM. I'openue
MarHuss " allfOMHHUS
B KHCIIOPOJE.
Bzaumooeticmsue medu
c
KOHYEHMPUPOBAHHbIMU
CepHOl U A30MHOU
KUciomamu.
JeMoHcTpanuu.
PesynbTathl
KOPPO3UH METAJJIOB B
3aBUCHUMOCTH oT
yCJI0BUM ee
MIPOTEeKAHUS

aTOMOB W KPHUCTAIUIOB; OOIIHe
¢busnueckue cBoiicTBa
MeTaJuIoB (TIOBTOPEHHE).
OOmue XUMHYECKUE
CBOMCTBA  METAJLIOB  KakK
BOCCTAaHOBUTEJIEH:
B3aMMOJCHCTBHE C
HeMeTautaMu  (rajJoreHaMu,
cepoi, KHCJIOPOIOM),
B3aUMOJIEUCTBHUE IIEJIOUYHBIX
u I[ECJI0YHO3EMEIILHBIX
METaJJIOB C BOJIOM.

CBolicTBa, BBITEKAIOIIHE W3

IIOJIOKCHU A METAJ1JIOB B
DJICKTPOXUMHUYICCKOM paay
HaIps>KCHUA

(B3anmopencTeue c

CBOHCTB METAJUIOB B MEpPUOIAX
n rpynnax llepuoanueckon
cucrteMmnl.  Xapaxmepuzoeambo
o01Ie XMMHUYECKHE CBOMCTBa
METaJIJIOB KaK BOCCTAHOBUTEJEH
Ha OCHOBE CTPOEHHUSI UX aTOMOB
U TIOJOXEHHUS METaljloB B

AIIEKTPOXUMUIECKOM psny
HaIIPSIKCHUSL.

Ilposooums, Habmooams u
OnuUCbLIBaAmb XUMHYECKUNA
SKCHEPUMEHT  C TIOMOII[BIO

POAHOTO SI3bIKA U SI3bIKA XUMMUHU.
Xapaxmepuszoeamuw U
OIMCHIBATH KOPPO3UIO METAJLIOB
Kak OKUCAUMENIbHO-
80CCMAHOBUMENbHBII  npoyecc W




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne Aemoncrpanus OcHoBHoe coaep:Kanue
n/ | Jara OILITOB. a p JInynocTHbIE
n Hcnoan3oBanue ypo Hpeamernbie MertanpenmeTHble
HoP
JlaGopaTopHbie pacTBOpaMH KHUCJIOT CITIOCOOBI 3aIIUTHI METAIIIOB
OMBITHI. 16. | m coueli), METAIIOTEPMHUSA. | OT KOPPO3UH.
O3HakOMIICHHE c | Obwue cnocobvl noayuenus
KOJUIEKLIHEN Memailos. Ilonsatue e}
METaJJIOB. KOpPpO3UHU  METaJUIOB KAk
OKUCTUMENbHO-80CCMAHOBUNEN
bHOM  npoyecce. CrocoObI
3aIIUTHI OT Hee.
28 OO0mue  cBOMCTBa XUMHUYECKHUE CBOMCTBaA Xapaxkmepuzoeamo o0mmue PeryasTuBHbIe:
HEMETaJLIOB. HEMETaJJIOB KakK XUMHUYCSCKHE CBOMCTBA 1. Pa3BuBaTh yMEHUE CAMOCTOSTEILHO aJICKBATHO
JemMoHcTpanuu. OKHCITUTENEH. HEMETAJLIOB KaK OKHCIHUTEeNeH OIIEHWBATh MPABUIHLHOCTh BBIITOIHEHUS JTCUCTBUS
B3aumonelictBue B3aumoneiictBue c U BOCCTAHOBHUTEJIEH HAa OCHOBE U BHOCUTD
HATPHUS U CYPbMBI C MeTaJUlaMH, BOJOPOJIOM U CTPOCHHUST WX aTOMOB U HEOOXOJMMBIE KOPPEKTHBBI B HUCIIOJIHCHHUE Kak
Cepofii. T'openne IPYTUMH HEMETaJLUIaMHU. MOJIOKEHUSI HEMETAIUIOB B [0 XOAy €ro pealn3aldd, TaKk W B KOHIIC
cephl, YISt u CpolicTBa HEMETAJLUIOB KaK | Py JEHCTBHSL.
docdopa B | BOCCTAHOBHUTEJEH. AJIEKTPOOTPHUIIATEIIEHOCTH. Ilo3HaBaTeJibHbIE:
KHCIIOPOZE. BzanMmonelicteue c Habniooams u onucelieams Co3naBath, MPUMEHSTh U MPEOOPA3OBHIBATH
BzaumopeiicTBue OpoCTbIMU MU CJIIOKHBIMU XUMHWYECKUH OKCIICPUMCHT C 3HAaKU W CHMBOJIBI, MOAEJIU W CXEMBI IJIA
XJIODHOW BOABI C BEIIIECTBAMHU- IMOMOIIILED POJHOrO s3bIKa U pelIeHNMs y4eOHBIX H [T03HABATEIBHBIX 3a/1a4.
pacTBOpOM OpoMHJia | OKHUCIUTEIISIMH. Oowasn SI3bIKA XUMUH. KoOMMYHHKATHBHbIE:
H  HOAMAA  KaIHuA | XapaKmepucmuxa BiaseTh  QUANOrM4ecKoil  pedbio,  BBIOIHSSA
(Hatpus). 2AI02CHO8. pasMYHBIE POJM B TPYIIIE, YMEET COTPYAHUYATH
JlabopaTopHbie B COBMECTHOM pENIEHHH POOIEMBI (3a1a4M).
ONBITBI. 17. JIn4HOCTHBIE:
O3H3KOMHCEIHG ¢ [TpumeHsTH MOJTyYCHHBIE 3HAHUSA B
KOJUIEKIMEH [IOBCEIHEBHOI KU3HHU.
HEMETAJUIOB.
29 l'enetnueckass  cBs3b Ilonsatue o reHeruyeckol | Xapaxmepuzosamo PeryasiTuBHble
MEXTy KJIacCaMu CBS3M W TEHETUYECKOM pS/IE. TEHETHYECKYI0  CBS3b  MEXKIY 1.KoppeKkTupoBaTh IEATEIILHOCTD: BHOCHTH
HEOPraHMYECKUX u | [enHernyeckuii psii Meraia u KJlacCaMM  OPraHUYEeCKHUX | W3MEHEHHUS B TMPOLECC C YYETOM BO3HHUKIIUX
OpPTaHHYECKUX HeMeTalIa. OcobeHnHocTH HEOPraHWYECKUX COCIUHEHUH H TPYAHOCTEH U OMINOOK.
BEIIECTB. TE€HETHYECKOTO psana u OTpaXkaTh €€ Ha TUChME 2. CocTaBiATh IUIaH OTBETa; PabOTaTh C TEKCTOM
Lemoncmpayuu. TE€HETHYECKOM CBSI3U B C TIOMOIIIbI0 0O0OIICHHOH 3amuCH naparpada 1 ero KOMIOHEHTaMHU;
Ilpaxmuuecroe OpraHuYIECKOM XUMUH. «IETIOYKH TIEPEXO0JIOBY. 3. ®opMynnupoBaTh yueOHYIO 3aJlady Ha OCHOBE




Tema.

l'[.na}mpyeMbIe pe3yJbTaThbl

Ne AemoncTpauus OcHoBHoe coaep:Kanue
n/ | Jdara ONBITOB. oK P JInaHOCTHBIE
n Hcnoan3oBanue yp Hpeamernbie MertanpenmeTHble
no°P
ocyujecmeierue BzanMocss3n KOHermLBupoeamb TaKHe COOTHECCHUSA TOI'0, YTO YK€ U3BECTHO yJallIUMCH,
nepexodoe: HCOPraHnv4CCKux n OCIIOYKH YpaBHCHUAMU Hu TOIr'o, 4TO €IIIC HE U3BECTHO.
1. Cu - CuO - OpraHUYECKUX BEILECTB. XUMHUYECKUX peakuui. Ilo3HaBaTeJbHbIE
CuSO, — Cu- Ilposooums,  nabmodame  u | 1. YMETb CaMOCTOSATENBHO IJIAHUPOBATh IIyTU
Cu(OH);, -Cu0O Onucvl6amb XUMHMYCCKMH | JOCTWKEHWsS — Leled, B  TOM  YHCIE
2. P -P,05 -H3PO, - SKCIEPUMEHT Al aJbTEPHATUBHBIC, OBJIAJICHUE YMEHUEM
Ca3(PO,), TOATBCPHACHIA  ICHCTHYCCKON | corocTaBuaTh  OKCHEPUMEHTANBHBIE M
3. CoHsOH -C3H, - CBASH MOXKILY KJaccaMit | reopeTHueckie 3HAHHA C  OOBEKTHBHBIMU
HCOPraHnvdCCKux u
C2H4(OH),- o peanusiMU XKHU3HU.
PTaHN4YECKUX BEIICCTB.
CH3;COOH - 2. Hcnonmp3oBaTh  mpueMbl  paboThl €
C,H4Br» uHpopmanuerd (MOMCK © OTOOP HCTOYHUKOB
30 TlepcreKTHBbI MuHepaJIbHbIe - HEOOXOAMMON HWH(pOPMAIMK, CUCTEMAaTHU3aIUs
pa3BUTHUs OpraHWYecKue  yIOOpeHHs. II/ICHCI)OpMaHHH)'
XUMHYECKON CpencTBa 3aluThl pacTEHUH. 1 OEMVHHKaTHBHHe . .
. JJaAC€Th MOHOJIOTMYECKOU U AHUAJTIOTMYECKOU
HaYKI/I " H0H6Op OHNTAMATBHBIX (bOpMaMI/I peéun B COOTBETCTBHMU C HOPpMaMHU
XUMHUYECKOTO CTPOUTENLHBIX MaTEPHAJIOB B DOJHOTO  3bIKA; BBIDAKATH CBOH MBICITH C
MIPOU3BO/ICTBA MPaKTUYECKON JIeATEIbHOCTH JIOCTATOUHO MOTHOTOMN M TOYHOCTHIO;
YeJIoBeKa. beTOH, 1EeMEHT. 2. ®opMUpOBaHHE YMEHHS CIyLIaTh YUWUTEIN,
XuMus U mpobiieMa OXpaHbI BECTHM JAMAJIOr C YyYHUTEIleM U JAPYTHUMH
OKpY>KaroLen Cpenpbl. yJaIumMucs.
XHUMHYECKOE 3arpsi3HEHUEC JIMYHOCTHbIE
OKPY)KaIOHICI\/’I Cpe)lI)I U ero 1. HpOS[BJ'IfITL OTBETCTBCHHOC OTHOIICHHUEC K
MOCJIEACTBUSL. OXpaHa 06y‘{€HI/IIO, YBAXKUTCIIbHOC OTHOIICHHEC K
FI/I)IpOC(i)epBI, TIOYBHI, cCTapmiuM W MJIQAIWUM TOBapulllaM,; OCO3HaBaTb
aTMoc(ephl, (IOpH! 1 hayHbI LEHHOCTh 3/0pOBOro M Oe3omacHoro oOpasza
oT XHUMHAYECKOTO PHSHIL
3arps3HEHUSI.
31 IToBTOpEHNE u | O6obmars 3HaHMA O KJIacCUPUKAMU M 3aKOHOMEPHOCTSIX
00001IeHNEe TeMbl | IPOTEKAHUS XMMMYECKHX pEeaKkluili B OpraHU4YecKoi
«XuMHUYecKue HEOPraHWYECKOW XWUMHUH. Y CTaHaBIWBATh BHYTPHUIIPEIMETHBIC
peaKLII/II/I», CBA3U MCKAY OPraHUYCCKOU N HCOPraHUICCKOU XUMHUCU B CBCTC

0o0111er0, 0COOEHHOTO U € AMHUYHOTO.




Tema. ILnanupyemsble pe3yibTaThl
Ne Aemoncrpanus OcHoBHoe coaep:Kanue
n/ | Jara OILITOB. p JInynocTHbIE
n Hcnoan3oBanue ypoxa Hpeamernbie MertanpenmeTHble
no°P
NOATOTOBKA K
KOHTPOJBbHOU
pabore.
32 Konrtponbnass pabora [IpoBoguth pediekcuio COOCTBEHHBIX JOCTHIKEHHH B
Ne 3 mo TeMme | mO3HAaHWHM KIacCHGHUKAUK W 3aKOHOMEPHOCTEH HPOTEKAHHUS
«XUMHUYECKHE XUMHUYECKUX PEaKUUAd B OpPraHUYECKON U HEOPraHUYeCKOU
peaKIHm. XUMHHU. AHaJIW3UPOBATH PE3yJIbTaThl KOHTPOJIBHOW paldOTHl M
BBICTp-aMBaTh  IYTH  JOCTHDKEHHS  JKEJIaeMOTO  YpPOBHS
YCIIEITHOCTH.
33-34 3anura rpynmnoBbIX U HHIAUBUIYAITBLHBIX TIPOESKTOB.

Kpurepun u HOpMBI OLIeHKHU 3HAHUH 00y4YaIOIINXCH
1. Onenka ycTHOro oTBETa

Onenka "5" craBuTCs, €ciu o0y4aromuics:

1. moka3pIBaeT TIyOOKOE U MOJTHOE 3HAHKUE M IIOHUMAaHKUE BCEro 00hEMa MPOrpaMMHOT0 MaTepHraia; MOJHOE MTOHUMAaHUE CYIITHOCTH
paccMaTpUBaeMbIX IMOHATUH, BJICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBS3€EM;

2. yMeeT COCTaBUTH MOJIHBIN U IPABUIIHHBIA OTBET HA OCHOBE M3YUYEHHOT'0 MaTepuaa; BbIICISATh IJIABHBIE MMOJI0KEHUSI, CAMOCTOSITEIIbHO
MOJITBEPKJIaTh OTBET KOHKPETHBIMU MpUMepaMHu, (hakKTaMu; CaMOCTOSITEILHO M apTYMEHTHPOBAHO JIeNaTh aHAINU3, 0000IIEeHNs, BEIBO/IbI; YCTAHABIUBATD
MEXITpEeIMETHBIC (HA OCHOBE paHee MPUOOPETEHHBIX 3HAaHUI ) U BHYTPUIIPEAMETHBIC CBSI3U; TBOPUYECKU MMPUMEHSTD MOTYIECHHBIC 3HAHUS B HE3HAKOMOM
CUTYaIlMH; TIOCTIE0BATENbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO U3MaraTh Y4eOHbIM MaTepual; 1aBaTh OTBET B IOTUYECKOM
MOCJIEIOBATEILHOCTH C MCIIOIB30BAaHUEM IPUHITON TEPMUHOJIOTHH; JEJIaTh COOCTBEHHBIE BBIBOIBI; (HOPMYIUPOBATH TOYHOE ONPEICIICHHE U UCTOITKOBAHNE
OCHOBHBIX TIOHSITHIA, 3aKOHOB, TEOPUI; IPH OTBETE HE TOBTOPSATH JIOCIIOBHO TEKCT yUeOHHKA; U3JIaraTh MaTepuall JUTePaTyPHBIM SI3bIKOM; TPABUIBHO U
00CTOSATETHFHO OTBEYATh HA JOTMOJHUTEIHHBIE BOIIPOCH YUUTEIS; CAMOCTOSTEIHHO U PAIMOHAIIBHO UCITOJIH30BATh HATJISITHBIC TTOCOOHS, CITPAaBOYHbBIC
MaTepuainbl, y4eOHUK, TOTIOTHUTEIBHYIO TUTEPATyPy, IEPBOUCTOUHUKH; IPUMEHITH CHCTEMY YCIOBHBIX 0003HAYCHUI MTPH BEICHUU 3aIUCEH,
COTIPOBOXIAIOIITUX OTBET; UCIIOIB30BAHKE JIJIS JOKA3aTEIhCTBA BHIBOJIOB M3 HAOIIOJICHUH U OIIBITOB.

Ouenka "4" craBuTCS, €CIU 00YyJAFOIIHIACS:
1. moka3pIBaeT 3HAHUSI BCETO U3YYEHHOTO MPOrPAMMHOTr0 MaTepuana; Ja€T MOJHbIN U MPaBUIbHBIA OTBET HA OCHOBE M3yUYEHHBIX TEOPHIl;
HCE3HAYUTCIIBHBIC OI_HI/I6KI/I " H@)IOLIéTBI HpI/I BOCHpOI/ISBe)IeHI/II/I I/13y’~IeHHOFO MaTepI/Ia,na, onpezleneHm[ HOHS[TI/Iﬁ JaJI HCTIOJIHBIC, He60m,nme HCTOYHOCTHU HpI/I




UCTIOJIb30BaHUM HAyYHBIX TEPMUHOB MJIM B BBIBOAAX M 0000IICHUAX U3 HAOIIOACHUH U ONBITOB; MaTepHal U3JIaraeT B ONPEAEICHHON JOrMYeCKOn
II0CJIEI0BATEIBHOCTH, IIPH 3TOM JOIYCKAeT OAHY HErpyOyto omMOKy WiM He 0oJiee IBYX HEJJOUETOB M MOXKET UX MCIIPABUTH CAMOCTOSITENILHO IIPU
TpeOOBaHUU MIIH NP HEOOJIBIION ITOMOIIH MTPETIOIaBaTelsl; B OCHOBHOM YCBOWJI YU€OHBII MaTepuall; HOATBEPKIAET OTBET KOHKPETHBIMHU MPHUMEPaMHU;
[IPaBUJILHO OTBEYAET Ha JOIOIHUTEIBHBIE BOIIPOCH! YUUTEIS;

2. yMeeT CaMOCTOSITEIbHO BBIACIATH IJIaBHBIC TIOJOXKEHUS B U3yYCHHOM MaTepualie; Ha OCHOBAaHUH (DaKTOB U IPUMEPOB 0000IATh, AETaTh BHIBOJIBI,
yCTaHaBJIMBaTh BHYTPUIIPEMETHBIE CBS3U; IPUMEHATh [1OJyYEHHbIE 3HaHUS Ha NIPAKTUKE B BUJOM3MEHEHHOHN cuTyaluu, coOIto1aTh OCHOBHBIE IIPaBUIIa
KYJIBTYpPbl YCTHOM PEUU U CONPOBOXKAAKOLIEH TMCbMEHHOM, UCII0JIb30BaTh HAYYHbIE TEPMHUHBI.

Ouenka "3" craBuTCs, eciy 00y4aroIUiCs:

1. yCBOMJI OCHOBHOE COZAEp’KaHHE yuyeOHOro MaTepHaja, UMeeT MpoOeibl B YCBOCHHHM MaTepuaia He HPEMsTCTBYIOIIUE JalbHEHIIEMY YCBOCHHUIO
IPOTPaAMMHOTO MaTepuaa;

2. Marepual u3jlaraeT HeCUCTEMaTU3UPOBAHHO, ()parMEHTAPHO, HE BCET/Ia ITOCIIEI0BATEIHHO;

3. MOKa3bIBaeT HEAOCTATOUHYIO CPOPMUPOBAHHOCTH OT/ECIBHBIX 3HAHUM M YMEHHIA; BBIBOABI U 0000IIEHUsI apryMEHTUPYET cllabo, JOMyCKaeT B HUX
OIIINOKH;

4. nomycTHII OIIMOKKA M HETOYHOCTH B MCIOJIB30BAHUN HAYYHOM TEPMUHOJIOTHH, ONIPEICIICHUS MMOHITUHN /1]l HEIOCTATOYHO YETKHE;

5. He HCIOIb30BaNI B KQUECTBE JI0KA3aTEIbCTBA BBIBOJIBI M 0000IICHHS N3 HAOMIOACHUH, ()aKTOB, ONBITOB WIIH JAOIYCTHII OUTHOKY IPH UX M3JI0KCHUH;

6. MCTIIBITHIBACT 3aTPYIHEHHS B IPUMEHEHUN 3HAHUH, HEOOXOAMMBIX IS PEIICHHS 3a/1a4 Pa3IMYHBIX THIIOB, P OOBSICHEHUH KOHKPETHBIX SBIICH U
Ha OCHOBE TEOPH U 3aKOHOB, HJIH B TIOATBEPKICHUN KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO NPUMEHEHHS TEOPHH;

7. OTBEUYAeT HEMOJHO Ha BOMPOCH! yuuTeNs (YIycKas  OCHOBHOE), HJIM BOCIIPOU3BOIHT COJIEpKaHHE TeKCTa yueOHNKaA, HO HEJJOCTATOYHO TTOHHMAET
OT/IeNIbHBIE TOJ0KEHNUS, UMEIOIINE B)KHOE 3HAYCHHE B 3TOM TEKCTE;

8. oOHapyXHMBaeT HEJTOCTATOYHOE MOHWMAHHUE OT/ENBHBIX MOJOXEHUH MPU BOCIIPOM3BEICHUN TEKCTa yueOHMKa (3amuceid, IepBOMCTOYHUKOB) WIIH
OTBEYAET HETIOJIHO HA BOIPOCH! YUUTENS], JOMYCKast OJIHY-/BE rpyOble OINOKH.

Onenka "2" craBuTCS, €ciy 00yYaroIuUiCs:
1. He yCBOMII U HE pacKpblll OCHOBHOE COJIEp)KaHNE MaTepuaa;
. HE JIeJIaeT BBIBOJIOB U OOOOIIICHHIA.
. HE 3HAET U HE IOHUMAET 3HAUNUTEIHHYIO WM OCHOBHYIO YaCTh MIPOTPAMMHOTO MaTepHalia B Mpejesax MoCTaBIeHHbBIX BOIIPOCOB;
. WA UMeeT cnabo chOpMUPOBAHHBIE M HETIOJIHBIC 3HAHUS U HE YMEET MPUMEHSTh UX K PEIICHHI0 KOHKPETHBIX BOIPOCOB U 3a7a4 Mo 00pasily;
. WJTU TIpH OTBeTE (Ha OJIMH BOIIPOC) JOMYyCKaeT 0osee MBYX TpyObIX OMTMOOK, KOTOPHIE HE MOXKET UCIIPABUTH JaKe MPU MTOMOIIN YUUTETIS.
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2. OneHka IKCIepMMEHTAJbHBIX YMEHHH (IIPAKTHYECKHUX padoT)

OrneHka CTaBUTCSI HA OCHOBAaHUHU HAOJIOIEHUS 32 00yJaIOUIMMKCS ¥ MUCbMEHHOTO OTYeTa 3a padoTy.
Ouenka "S" craBuTCs, eciu 00y4aromuics:
1. mpaBUIIBHO OIPEIEIIII TIeITh OITBITA;
2. BBINOJIHWI paboTy B MOJTHOM 00beMe C cOOII0IeHneM He00XOMMOI MMocIIe10BaTeIbHOCTH TPOBEACHNUS OIBITOB U U3MEPEHUH;



3. CaMOCTOSITENIFHO ¥ PAIllMOHAILHO BBIOPAJ M MOJTOTOBUII JUIS ONBITa HEO0X0AMMOE 000PYI0BaHUE, BCE OMBITHI IPOBEJI B YCIOBUAX U PEKUMAX,
o0ecrneynBaroIuX M0Jy4eHUE PE3yJIbTaTOB U BBIBOJIOB ¢ HaHOOJIbIIEH TOYHOCTHIO;

4. Hay4HO TPaMOTHO, JJOTHYHO ONKcall HaOIr0AeHUS U c(hOPMYITHPOBAT BHIBOJIBI U3 OMbBITA. B IpeAcTaBIeHHOM OTYeTe MPABHIBHO U aKKYPaTHO
BBINOJIHUII BCE 3aIMCH, TaOIUIbl, PUCYHKH, YEPTEXKHU, TPapUKH, BEIYUCICHHS U C/I€1all BBIBOJIBI;

5. IpOsIBIISET OPraHU3allMOHHO-TPYAOBbIE YMEHUS (MOAEPKUBAET YUCTOTY pabo4ero MecTa 1 MOpsI0K Ha CTOJIE, SKOHOMHO HMCIIOJIb3YET PACXOIHbIE

MaTepHuabl).
6. SKCTIEPUMEHT OCYLIECTBIISET IO IUIAHY C YIETOM TEXHHUKH O€30MaCHOCTH U MPaBUII pabOThI ¢ MaTepuaIaMu U 000PyI0OBaHHEM.

Ouenka "4" cTaBUTCS, €Cii 00YJArOIIUKCS BBITIOTHIII TpeOOBaHMs K orieHke 5", HO:
1. OTIBIT IPOBOJIWII B YCIIOBUSX, HE 00ECIICUMBAIOIINX JIOCTATOYHON TOYHOCTH U3MEPEHHUIA,
. WIK OBLIO JOMYIICHO JIBa-TPU HEJOUYETA;
. WIK He 0oJiee 0THOW Herpy0oil OMIMOKHK 1 OJIHOTO HEeJIovYeTa,
. WJIH DKCIIEPUMEHT IIPOBEJICH HE IMOJTHOCTHIO;
. WIK B ONTUCAHUU HAOJIOJICHUIA U3 OIbITA JOMYCTHII HETOYHOCTH, BRIBOJIBI C/IEJIaJl HETIOJHBIC.
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Ouenka "3" cTaBUTCS, €CM 00yJarOIIUNCS:

1. IpaBWIIBHO OIPEIEIIII IS OTIBITa; PA0OTY BBIIIOJIHSIET IPABIIILHO HE MEHEE YeM HAIOJIOBHHY, OJJTHAKO 00BbEM BBITIOJTHEHHON YacTH TaKOB, YTO
MO3BOJIAET MOMYYUTh MPABUIIBHBIC PE3YAbTAThl M BBIBOJIBI IO OCHOBHBIM, IPUHIIUITHAILHO BaXKHBIM 33/1a4aM paboTHI,

2. unu oadop obopynoBaHus, 00BEKTOB, MATEPHAJIOB, a TaK)Ke PabOTHI IO HaYaTy OMBITA MIPOBEJ C MTOMOIIBIO YUUTENIS; UITH B X0JI€ TPOBEICHUS
OTIbITa ¥ U3MEPEHUH ObUTH JOMYIIEHBI OIIMOKH B OMUCAHUH HAOII0IeHUH, (OPMYITUPOBAHUHU BHIBOJIOB;

3. OTIBIT MPOBOJMIICS B HEPAITMOHATIBHBIX YCIIOBUSX, UTO IMPUBEIIO K MOJYUECHUIO PE3yIbTATOB C OOJIBIINCH MOTPEITHOCTHIO; FITH B OTYETE OBLITH
JIOTIYIIIEHBI B 00IIeH CI0XKHOCTH He OoJiee ABYX OMIMOOK (B 3aMUCAX €IUHUI], U3MEPEHUSIX, B BBIYUCICHUX, TpadrKax, TabIuIax, cxemax, aHaJIu3e
MOTPEIIHOCTEN U T.11.);

4. nomyckaeT rpy0yro OIMOKY B X0/Ie SKCIIepUMeHTa (B 00bSICHEHNH, B 0DOpPMIIEHUHU pabOThI, B COOIIOICHUH MPABUI TEXHUKU O€30MIaCHOCTU MIPH
pabote ¢ MaTrepuaiamMu U 000pyJAOBaHUEM ), KOTOPAsi UCIIPABJISETCS MO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" cTaBUTCS, €CIM 00y4arOIIUNCS:

1. He ompeAeHI CAMOCTOSTENFHO LEJb OIBITA; BHITOIHUII padOTy HE MOJHOCTHIO, HE IOJATOTOBMII HYKHOE 000py0BaHNE U 00BbEM BBIITOJHEHHON
gacTu pabOTHI HE MO3BOJISIET CAETATh MPABUIIHLHBIX BHIBOIOB;

2. WM OTIBITHI, U3MEPEHUS, BBIYNCIICHUS, HAOIIOICHHUS TPOU3BOIMINCH HETIPABUIIBHO;

3. Uy B XoJ1e paboThI U B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE€ HEJOCTATKH, OTMEUEHHBIE B TPeOOBaHUAX K OIeHKe "3";

4. nonyckaet 11Be (1 60see) rpyObie OMMOKHU B X0JIe SKCIIEPUMEHTA, B 00bACHEHHH, B 0)OpMIIEHUHU pabOThI, B COOMIOIEHUH MTPABUI TEXHUKH
0€30MacHOCTH TIpH PabOTe ¢ BEIeCTBAaMH U 000pyI0OBaHUEM, KOTOPBIE HE MOYKET UCTIPABUTh TaXKe MO TPEOOBAHUIO YUHUTEIIS.



3. OuneHka yMeHHi pemiaTh pacuyeTHbIE 321241

Onenka «5»:
B JIOTHYECKOM PACCY)KJICHUHU M PEIICHUN HET OMIMOOK, 3ajaua pericHa parioOHaIbHBIM CII0COO0M;
Onenka «4»:
B JIOTHYECKOM PACCY)KJICHUHU M PEIICHHS HET CYIIICCTBEHHBIX OIIMOOK, HO 3aj[aua pelieHa HepallioHaIbHBIM CIIOCOOOM, HIIH JOIYIIEHO He 0oJiee
JIBYX HECYIIECTBEHHBIX OITHOOK.
Onenka «3»:
B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMIUOOK, HO JOMYIICHA CYIECTBEHHAs OITMOKA B MATEMAaTHIECKUX pacueTax.
Onenka «2»:
1. MeeTCs CyIIeCTBeHHBIE OMMOKY B IOTHYSCKOM PACCYKJICHUU U B PEIICHHH,
2. OTCYTCTBHUE OTBETA Ha 3aJIlaHUE.

4. OneHKa KOHTPOJIbHBIX padoT

Onenka «5»:
OTBCT HOJIHBII>'I nu HpaBI/IJII)HBIf/'I, BO3MOXHa HecyHIeCTBeHHaﬂ OHII/I6Ka.
Onenka «4»:
OTBET HEMOJHBIN W JOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMUOOK.
Onenka «3»:
paboTa BBITIOJTHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OMIMOKA U TIPU STOM JIBE-TPU HECYIIECTBEHHEIE.

Ouenka «2»:
1. paboTa BBIIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY MIJIM COJEPKHUT HECKOJIBKO CYLIECTBEHHBIX OIINOOK;
2. paboTa HE BBINIOJHEHA.
ITpu o1ieHKE BBINMOIHEHHUS KOHTPOJIBHOM pabOThl YUUTHIBAIOTCS TPEOOBAHUS €IMHOT0 OpPorpaduueckoro pekuma.

Jlnst oleHMBaHUs 3HAHUNA M yMEHUI 0OydaloIIMXCsl UCHOJB3YIOTCS KOHTPOJIBbHO-U3MEPUTENbHbIE MaTepualbl, pa3paboTaHHbIEe aBTOpaMH y4eOHO-
METOAMYECKOI0 KOMILJIEKCa:

1. KoHTponbHble U npoBepouHbie paboThl. ba3oBelii yposens. 11 kiacc (aBtopsl O.C. I'abpuensH u np.). 224 c.

2. OOmrast XMMHS B TecTax, 3afadax, ynpaxaenusx. 11 xmacc (aBropst O.C. ['abpuensa, U.I'. Octpoymos, A.I'. Beenenckast). 304 c.



HNuTepHeT-pecypcnl

1. http://www.alhimik.ru ITpeacraBiensl ciaeayromue pyoOpUKH: COBEThI aOUTYPHEHTY, YYHTEII0 XHMHH, CIPABOYHHK (OYeHb OOJIbINas MOAOOpKa
TaOJIUII ¥ CIIPABOYHBIX MATEPUAIIOB), BECENIasi XMMHUsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYCCKUX CBEICHHUIA).

2. http://www.hij.ru XXypHan «XuMus 1 KHU3HBY» TOHSATHO U 3aHUMATEIBHO PacCKa3biBacT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MHUDE,
B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DaekTponHbIi KypHaT «XUMHKHA U XUMHS», B KOTOPOM IMPEICTABICHO MHOKECTBO OIBITOB 110 XHMHH,
3aHMMATeNIbHOM HH(OPMAIIMH, TO3BOJISIFOLICH YBICUYb YICHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MPSIMETA.

4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa mo XHMHH.

5. http://www.drofa-ventana.ru M3BectHOe U3aTenbCTBO y4eOHOI auTepaTypbl. HOBUHKHM Hay4HO-TIOMYJISIPHBIX U 3aHUMATEIIbHBIX KHUT 10 XUMHU.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIM TOPTAI CO CChUIKaMU Ha 00pa30BaTEe/IbHbIE CAMTHI [T0 XHMHH.

7. www.periodictable.ru Coopuuk craTeit 0 XUMHYECKHX 3JIEMEHTaX, HJUTFOCTPUPOBAHHBINA SKCIIEPHMEHTOM.



https://www.google.com/url?q=http://www.alhimik.ru&sa=D&ust=1544090197854000
https://www.google.com/url?q=http://www.hij.ru&sa=D&ust=1544090197855000
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&ust=1544090197855000
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&ust=1544090197856000
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&ust=1544090197856000
https://www.google.com/url?q=http://schoolbase.ru/articles/items/ximiya&sa=D&ust=1544090197856000
https://www.google.com/url?q=http://www.periodictable.ru&sa=D&ust=1544090197856000

		2022-08-30T13:06:03+0300
	Шинкевич Наталья Васильевна




