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ITosicHUTENBLHAA 3aNIHCKA

PaGouas mporpamMmMa y4eOHOTO mpeaMeTa « XuMus» sl 7 Kiiacca sSBIISETCS YacThI0 OCHOBHOM
o0pa3oBaTeNpHOM  MpOrpaMMbl  OCHOBHOrO  oOmiero  obpa3oBaHusi ~ MyHUIIMIAIBHOTO
obmeoOpa3oBarenibHoro  yupexxkaeHust Jjuneil Nel TyraeBCKOro MyHHIMIAIBHOTO —paioHa,
yTBEepKAEHHOW Tmpuka3zoMm aupektopa ot 31.08.2016 roma Nel64a/01-09 «O6 yTBep)aeHUU
OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMs», COCTaBICHA HA OCHOBE
nporpamMmel kKypca «Xumusi. BBonubiit kype» (aBtoper O.C. I'abpuensn, [.A. llumapesa, 2013 r.)
B COOTBETCTBUU CO CJIEIYIOLIMMU HOPMATUBHBIMU IOKYMEHTAMU:

1. ®enepanbHblii rocynapcTBEHHBIH 00pa3oBaTeNbHBIA  CTaHAAPT OCHOBHOIO  OOIIETO
obpazoBanus (yrBepxkacH npukazom MunoOpHayku Poccum Ne 1897 or 17 mexabps 2010 rona).
[DneKTpOHHbIN pecypc] Pexum JIOCTYyMa:
https://docs.edu.gov. ru/document/8f549a94f631319a9f7f5532748d09fa/

2. IlpumepHasi ocHOBHasi 00pa3zoBaTelbHAs MPOrpaMMa OCHOBHOIO 001iero oOpa3zoBaHUS.
OpnoOpena pemieareM  (eAepatbHOrO  y4eOHO-METOAUYECKOTO OOBCIUHEHUS 10 O00ImeMy
obpazoBanuto (rmporokoi ot 08 ampens 2015 r. u B penakiuu  nporokosa Ne 1/20 ot 04.02.2020
denepanbHOro y4eOHO-METOAMYECKOTO 00BETUHEHUS TI0 00IIeMy 00pa30BaHuUI0) [ DIEKTPOHHBIN
pecypc] — Pesxum nmocryma: https://fgosreestr.ru/registry/moon_ooo_06-02-2020/

3. Ilpuka3 Munucrepctpa npocsemenus Poccuiickoir @enepanuu ot 20.05.2020 Ne 254 "O6
VTBEpKACHUH (PeepaIbHOTO TMepeyuHsi Y4YeOHUKOB, MAOMYIIEHHBIX K HCIOJIb30BAHUIO MPHU
peamu3any  MMEIOUIMX TOCYJapCTBEHHYIO aKKpEAWTAUI0 00pa30BaTeNbHBIX MPOTPaMM
HAYaJbHOrO OOIIEro, OCHOBHOTO OOIIEro, CperHero oO0Iero oOpa3oBaHMS OpPTraHU3AIMIMH,
OCYIIECTBISIIOMUME  00pa30BaTEIbHYIO JEATEeIbHOCTE" [DNeKTpoHHBIM pecypc] — Pexum
nocryna: https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/

4. OcHoBHasi  oOpa3oBaTelbHasi  MporpaMMa  OCHOBHOTO  o0miero  oOpa3oBaHUSs
MynununansHoro  obuieobpasoBarenbHOro  yupexaeHus — guned  Nel  TyraeBckoro
MYHUIIMIIAJIBHOTO paiioHa (yTBepkaeHa npukazoM aupexkrtopa Nel64a/01-09 ot 31.08.2016 rona)

5. YueOnsriit mman MOY muneii Nel va 2020-2021 y4eOHbIii rox

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

Pabouast mporpamma paccuntana Ha 34 vaca B roj (1 4ac B Henemio).

ABTOpCKas nporpamma B3sta 0€3 U3MEHEHUH.

Pabouas mporpamMmma opueHTHpOBaHa Ha HCTOJb30BaHuE cienyromiero Y MK:

I'a6puensu O.C., Octpoymos WU.I'., Axne6bunun A.K. Xumus. BBoansliii kypc. 7 kiacc. - M.:
Hpoda, 2016.

Paboueli mporpaMMoii peaycCMOTPEHO MPOBEACHNE 2 KOHTPOJIBHBIX padoT, 6 MpakTHYEeCKUX
pab6ot, 10 mabopaTOpHBIX OMBITOB.

Less mporpammsl

®opmupoBaHue Yy 00yJarOIMXCsl LETOCTHOTO MPEACTABICHUS O MUPE M PO XHUMHU B CO3/IaHUM
COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTUHBI MUPa; YMEHUs OOBSCHATH OOBEKTHI U MPOILIECCHI OKPYKa-
FOLLEN JEUCTBUTEIBHOCTH — IPUPOJHOM, COMAIIBHOM, KYJIBTYPHOW, TEXHUYECKOM Cpebl, HCHOJb3YS
JUISL 3TOr0 XMMHYECKUE 3HAHMS; MPUOOPETeHne 00yUaroMMHCS OMbITa Pa3HOOOPA3HOM esITeNbHOCTH,
MO3HAHUS U CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), UMEIOLMX YHUBEp-
callbHOE 3Ha4YEHHE JUIS pa3IMYHBIX BUJIOB JICATEIbHOCTH: PEILICHUs POOJIeM, IPHHATHUS PEIIeHHH, ITonc-
Ka, aHanm3a 1 00paboTku MHGOpMAIMU, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHHI, COTPYAHU-
4ecTBa, 0E30MaCHOT0 OOpAIlEeHHs C BELIIECTBAMU B IIOBCETHEBHOM JKH3HHU.

3ana4m nporpamMmsl
Oo0pa3oBare/ibHbIE:


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

° (bOpMI/IpOBaHI/Ie CHUCTEMbI XUMHWYCCKUX 3HAHUM KaK KOMIIOHEHTa CCTGCTBGHHOHay‘IHOﬁ KapTHUHBL

MHpa.

Pa3zBuBaronue:

® Ppa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, UX MHTEIUIEKTyaIbHOE M HPABCTBEHHOE COBEPIIICHCTBOBA-
HHE,

e (opmupoBaHue y 00Oy4arOIMXCsl TYMAaHUCTUYECKUX OTHOIICHUH M HKOJIOTHYECKH LIETIecoo0pas-
HOT'O TIOBE/ICHHUS B OBITY U B TPYIOBOM JI€STEIHLHOCTH.

BocnuraresbHbie:

¢ (opmupoBaHue ymeHuil Oe30macHOro OOpallleHHs] C BEIIECTBAMH, HCIOJIb3YEMBbIMH B IIOBCE-
JTHEBHOM KWU3HM; BEIPAOOTKA TOHUMAaHHs OOIECTBEHHOW MOTPEOHOCTH B PAa3BUTHU XUMHUH;

e (opMHpOBaHKE OTHOUIEHUS] K XUMHUHU KaK K BO3MOXKHOM 00yiacTi Oyayiel mpakTU4ecKoil Jes-
TEIBHOCTH.

O0wmas xapakrepucTHKa yueOHOro nmpeamera

I[pemnaraemas mporpamMma o XUMUH PAacKpbIBaeT BKJIAJ] y4eOHOTO IpeMeTa B JOCTIKEHHE LieTeit
OCHOBHOTO 0011Iero 00pa30BaHus M OIIPEIeNsIeT BKHEHIIINE coep KaTelbHbIE JIMHUH TIPEIMEeTa:
BEIIIECTBO — 3HAHUSI O COCTABE U CTPOSHUH BEUIECTB, X BOKHEHUIINX (PU3MUECKIX U XUMHYECKHX CBOW-
CTBaX, OMOJIOTUYECKOM JICHCTBUH;

XUMHUYECKasl peaKLysi — 3HaHHs 00 YCIIOBHSIX, B KOTOPBIX MPOSIBIISIIOTCS XUMUYECKHE CBOWICTBA BEILIECTB,
crioco0ax yrpaBieHHs: XUMUYECKIMH TIPOLIeccaMy;

NPUMEHEHHE BEILIECTB — 3HAHUS U OMBIT MPAKTUUECKOH JESTENHHOCTH C BEIIECTBaMH, KOTOpbIe Hanbo-
JIee JacTo YMOTPEOIISIOTCS B IOBCEIHEBHOM YKU3HH, IIMPOKO UCTIONIB3YIOTCA B HPOMBIIUICHHOCTH,
CEJILCKOM XO35IICTBE, Ha TPAHCIIOPTE;

SI3BIK XMMHUH — CHCTEMa BOXHEHIIINX TIOHATHH XUMUHM M TEPMUHOB, B KOTOPBIX OHH OIMCHIBAIOTCS, HO-
MEHKJIaTypa HEOPraHWYeCKHUX BEILIECTB, T. €. UX Ha3BaHMsA (B TOM YHCIIE M TPHBUAIbHBIC), XUMUUECKUE
(bopMyITBI U ypaBHEHHS, a TakKe MpaBUIIa TIEpeBoia MH(QOPMAIIUH C €CTECTBEHHOTO sI3bIKa Ha SI3BIK XH-
MHU U 00paTHO.

[Ipu otOope conepskanusi, KOHKPETUZUPYIOIIETO MPOrpaMMy, YIUTHIBAJIOCH, UTO Tiepe]] OOIIIM 00-
pa3oBaHHEM He CTOUT 3aa4a MPo(HEeCCUOHATBHOM MOrOTOBKH 00YUAIOIIUXCS. ITO OMPEIEIHIIO TTOCTPO-
€HHE Kypca Kak OOILEeKYyTbTYpPHOT O, HAIPaBJIEHHOTO, MPEX/IE BCEro Ha (popMHUPOBAHUE U pa3BUTHE WHTE-
peca K U3y4eHHI0 XUMHUH. YYTeHa OCHOBHAsI 0COOEHHOCTD MOIPOCTKOBOIO BO3pPACcTa — HAUaJlo Mepexoa
OT JIETCTBA K B3POCIIOCTH, KOTOPBIN XapaKTepU3yeTcsl pa3BUTHEM MO3HABATENHHON C(Hephl.

Ha srane ocHoBHOro 0011170 00pa30BaHusl IPOUCXOUT BKIIFOUEHHE OOYUYaArOIINXCSl B IPOEKTHYIO U
HCCIE0BATENBCKYIO AEATEIbHOCTh, OCHOBY KOTOPOM COCTAaBISIFOT TaKHe YHUBEPCAIbHbBIC YueOHbIE JeH-
CTBUSI, KAK YMEHHE BUJIETh MPOOJIEMBI, CTABUThH BOIIPOCHI, KJIACCU(HUIIMPOBATh, HAOIIOIaTh, MPOBOIUTH
OKCIIEPUMEHT, JIeNIaTh BBIBOJBI M YMO3AKIIOUEHHUs, OOBSICHITh, TOKA3bIBaTh, 3alIUIIATH CBOU HJIEH, JIa-
BaTh omnpeseneHns NoHITrsM. Croia ®e OTHOCSATCS TPUEMBI, CXOHBIE C OMpeIeTIeHUeM TIOHSTHI: OIH-
CaHue, XapaKTepUCTUKA, pa3bsiICHEHHE, CpaBHEHUE, pa3nndyeHue. GopMUpPOBaHUE 3TUX YHUBEPCATbHBIX
YUeOHBIX JIHCTBUN HAYMHACTCS €II€ B HAYAJIbHOM IIIKOJIE, 8 B KYPCEe XMMUU OCHOBHOM TIKOJIBI TIPOMCXO-
JUT UX Pa3BUTUE U COBEPIIECHCTBOBAHUE. B CBS3U C 3TUM pe3epBHBIE Yachl TUIAHUPYETCS UCIIOIB30BATh
Ha (OpPMUPOBAHUE W PA3BUTUE YMEHHUI MPOEKTHON W UCCIICIOBATENHLCKOM eI TETPHOCTH, YMEHUE BUJIETH
MPOOJIEMBI, IENIaTh BHIBOBI M YMO3AKITFOUSHHSI.

ILnannpyemble pe3y/1bTaThl 0CBOCHHSI y4eOHOI0 IpeaMeTa

JIMYHOCTHBIE pe3y/IbTaThI
B 11eHHOCTHO-OpPUEHTALIMOHHOI cepe:
e YyBCTBO IOPJIOCTH 32 POCCHUHCKYIO XMMHUYECKYIO HayKy, T'yMaHU3M, OTHOILIEHUE K TPy, Lieje-
YCTPEMJIICHHOCTb;



¢ (hopmmpoBaHHE IIEHHOCTH 3I0POBOTO M OE30MACHOTO 00pa3a KH3HHU;

e YCBOGHHME MPABWJI WHIUBUIYALHOTO U KOJUIEKTHBHOTO 0E30MacHOTO MOBEJCHHS B UpE3BbIUAii-
HBIX CUTYalUsIX, YTPOKAIOLIMX JKH3HH U 370POBbIO JIFOZIEH;

B Tpynosoii chepe:

e TOTOBHOCTb K OCO3HAaHHOMY BbIOOPY JlajibHEMHIIIe 00pa3oBaTe/IbHON TPACKTOPUH;

e B IO3HABATENHHON (KOTHUTHBHOW, MHTEIUICKTYaJIbHON) chepe — yMEHHE yIpaBisiTh CBOCH I10-
3HABATEJILHON JIEATENBHOCTBIO;

e (hopMupOBaHHE OCHOB SKOJOTMYECKOH KYJBTYpPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOrO MBILUIEHHS, PA3BUTHE OIbITA 3KOJOTMUYECKH OPUEHTHPOBAHHON pedIIeKCHBHO-
OLICHOYHOH ¥ TIPAKTHYECKOM AESTEIbHOCTU B )KU3HEHHBIX CUTYaIHsX.

MeranpenaMeTHbie pe3yJibTAThI

e YMEHHE CaMOCTOSTENILHO OMPENENSTh LIEU CBOEro OOYy4YEeHUs, CTaBUTh U (POPMYIHUPOBATH IS
ceOs1 HOBBIC 3a/1auM B yu&€0€ U MMO3HABATEIILHOM JIESTEIBHOCTH, Pa3BUBAaTh MOTUBBI M UHTEPECHI
CBOEH ITO3HABATCIIFHOM JIeITEIILHOCTH,

e  YMEHHE CaMOCTOSITEIBHO TUIAHUPOBATh ITyTH JOCTHKECHUS 1I€JICH, B TOM YHCJIE€ ajbTepPHATUBHBIE,
OCO3HAHHO BBIOMpaTh Haubosee F3GEeKTUBHBIE CIOCOOBI PelIeHHs] YIEOHBIX U MO3HABATEIBLHBIX
3a7ad;

e YMEHHME COOTHOCUTH CBOU AEHCTBHUS C IUIAHUPYEMBIMU PE3YJbTATaMU, OCYIIECTBIISATH KOHTPOJIb
CBOEH JIeTEIBHOCTH B TPOIECCE JTOCTHXKEHUS PEe3yibTara, ONpEeAeisTh CIOCOObI IEHCTBUI B
paMKax MpeUIOKEHHBIX YCIOBUN M TpeOOBaHMUM, KOPPEKTUPOBATH CBOW JCHCTBHSA B COOTBET-
CTBUH C U3MEHSIIOIICHCS CUTYALIUEH;

e  YMEHHE OLICHHUBATh MPABUILHOCTD BBIIOIHEHUS YUeOHOH 3a1auk, COOCTBEHHbBIE BOBMOKHOCTH €&
PpellIeHNsT; BIAJICHUE OCHOBAMU CAMOKOHTPOJIS, CAMOOIICHKH, MIPUHSATHUS PELICHUH U OCYILIECTBIIC-
HUSI OCO3HAHHOTO BBIOOPA B y4eOHOM U TIO3HABATEILHOM JeATeTbHOCTH;

e YMEHHE OMNPENEeNATh  TOHSTHS, CO3/IaBaTh  OOOOIIEHHUs, YCTaHABIMBATh AHAJIOTWH, KJIACCH-
(bULMpPOBaTh, CAMOCTOSTENHFHO BHIOUPATh OCHOBAHUS U KPUTEPUH JUTs KIacCu(UKAIIMK, YCTaHAB-
JIMBATh PUYHUHHO-CJICJICTBEHHBIE CBSI3H, CTPOHTH JIOTHUECKOE PACCYXKICHHE, YMO3aKIIOUeHHUE
(MHIyKTUBHOE, ETYKTHBHOE U 110 aHAJIOTHH) U JIeTIaTh BBIBOIBL;

e YMEHHE CO3/IaBaTh, MPUMEHSTH U MPEe0OPa30BbIBATH 3HAKK U CUMBOJIBI, MOETH U CXEMBI IS Pe-
IIeHHs Y4eOHBIX U TTO3HABATEIbHBIX 33/1a4;

e YMEHHE OPraHMW30BHIBATh YYEOHOE COTPYTHHUYECTBO U COBMECTHYIO JCATEIIHHOCTD C YUUTENEM U
CBEpPCTHUKAMU: padOTaTh MHIMBUIYAJIHHO M B TPYIITE: HAXOIUTH OOIIee pelIeHne U pa3peliarh
KOH(JIMKTBI ~ Ha OCHOBE COIJIACOBAHUS MO3UIUI U YU€Ta HHTEPECOB;

e (opMynHpoBaTh, APTYMEHTHPOBATH U OTCTANBATh CBOE MHEHHUE;

e YMEHHE OCO3HAHHO MCIIOJIH30BaTh PEUYEBBIC CPEACTBA B COOTBETCTBUH C 3a/1a4eii KOMMYHUKAITUN
JUTSL BBIPQYKEHHUS] CBOUX YYBCTB, MBICIICH U MOTPEOHOCTEN; IITAHMPOBAHUS U PETYIISIMU CBOEH Jie-
SITETIBHOCTH; BJIAJICHHE YCTHOW M MHCbMEHHOW PEYb), MOHOJOIMYECKOW KOHTEKCTHOW PEYbIO;
(dbopMupoBaHHEe U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH WCIIONB30BaHUS HWH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,

e (opMHpOBaHKE U PA3BUTHE DKOJOTHUYECKOTO MBIIUICHHS, YMEHHE MPHMEHSTh €r0 B MO3HABa-
TEJIbHOW, KOMMYHHKATUBHOM, COITMATIBHOM TIPAKTHKE U MTPOPECCHOHATLHON OpUEHTAITHH.

IIpexMeTHBIE pe3y/IbTaThI
B no3naBaresnbHoil cepe:

e  J1aBaTh ONpEAEIECHHS N3YYEHHBIX MOHATUMN: «(XUMUYECKUN SJIEMEHT», «@TOM», «MOH», «MOJIEKY-
JIay, «TPOCTHIE U CIIOKHBIC BEIIIECTBAY, «BEIIECTBOY, «XUMHUYECKas (hOpMyIay, «OTHOCUTENbHAS
aTOMHasi Maccay, «OTHOCUTENIbHAsI MOJIEKYJISIpHAs Maccay, «KpUCTAJUTMUECKas PEIIeTKay, «IIepH-
OJIMYECKUI 3aKOHY, «TICPUOIIUECKas TAOIHIIAY, «XUMHUYECKAsT PEAKIH», «XMMUYECKOE ypaBHE-
HUE»;

. OonMrcaTb ACMOHCTPAIMOHHBIC 1 CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHUYCCKUC SKCIICPUMCHTDI,



° OIMCBIBATH U PA3JIN4aTh HIPOCTHIC U CJIOKHBIC BEHICCTBA,
e KJIACCU(PUIMPOBATH U3YYEHHBIC OOBEKTHI U SIBJICHUS;
. ACJIaTh BbIBOAbI U YMO3AKIIFOUYCHUA U3 Hﬁ6ﬂIOl[€HHﬁ, N3YUCHHBIX XUMHUYCCKUX SaKOHOMepHOCTef/'I,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB 10 AHAJIOTUU CO CBOMCTBAMU M3yYEHHBIX;
e  CTPYKTYpHUpPOBAaTh W3y4YEHHBIA MaTepual U XMMHYECKYI0 MH(POPMALIMIO, IOIyYEHHYIO U3 APYTHX
HCTOYHUKOB; MOJICIMPOBATH CTPOEHHE IMPOCTHIX MOJIEKYL.
B 1IeHHOCTHO — OpHEHTALIMOHHOI cepe:
e  aHANM3HMPOBATH U OLICHUBATH MOCJEICTBHS VISl OKPY>KAIOLIEH Cpesibl ObITOBOI U IPOU3BOJICTBEH-
HOH JIeATETIbHOCTH YEJIOBEKA, CBA3aHHOM C TIEPEePadOTKOM BEIIICCTB.
B Tpynosoii cdepe:
° IIPOBOAWTH XUMHUYCCKAN OKCIICPUMCHT.
B cdepe 6e30macHOCTH KU3HEAESATETbHOCTH:
° OKasbIBaThb IICPBYIO ITOMOLIb IIPHU OTPABJIICHUAX, OKOraX U APYIrUX TpaBMaX, CBA3AHHBIX C BCHIC-
CTBaMH U JIAOOPaTOPHBIM 000PYIOBAHUEM.

Conep:xanue nporpaMmsl

[TporpammMa nporneaeBTUYECKOro Kypca XUMuu «BBeieHne B XMMHIO» COCTOUT U3 YEThIPEX
TeM:

ITepBas Tema «XHMHSl B LIEHTPe €CTECTBO3HAHMS» AKTYAIN3UPYeT XUMMUYECKHE 3HAHUS
00yJaromuxcs, MoJIydeHHbIE IPYU U3YYeHUU OMOJIOTHH, Teorpadun, PU3UKH U APYTUX HAYK O TPH-
pole. OTO yMEeHbIIaeT ICUXOJOTHYECKYI0 HArpy3Ky, BOSHUKAIOILIYIO C MOSBIEHHUEM B §-M Kiacce
HOBOT'O MPEAMETA, TO3BOJISIET 3aMEHUTD CBSI3aHHBIE C STUM TPEBOXKHbBIE OKUJAHUS HA TIOJIOKUTENb-
HbI€ SMOLIMU BCTPEYM CO CTApbIM 3HAKOMBIM. llapaiienbHO MPOBOAUTCS MBICIBL 00 MHTETPUPYIO-
el pojau XMMHHM B CUCTEME €CTECTBEHHBIX HAyK, 3HAUUMOCTU 3TOTO MpEeAMETa JJIsl YCIELIHOTo
OCBOCHHS CMEXHBIX MpeaMeTOB. Takas MeXNpeaMeTHas MHTErpalusl crocoOCcTByeT (popMHpOBa-
HUIO €JUHON €CTECTBEHHOHAYYHON KapTHHBI MUpPA YK€ Ha HAYaJIIbHOM 3Talle U3y4eHUs] XUMHUH.

B cooTBeTcTBHU ¢ TpeOOBaHUAMH rOCY1apCTBEHHOIO 00pPa30BaTENIbHOIO CTaHAapTa B Kypce
MOTYEPKUBAETCS, UTO XUMHUSI — HayKa 3KCIIEpUMEHTAJIbHASA, I03TOMY pPAacCMaTPUBAIOTCS TaKUE I10-
HATHS, KaK S9KCIIEPUMEHT, HaOII0IeHNe, U3MEpEHHe, ONMCaHe, MOJIeTUPOBaHKe, THIIOTE3a, BHIBO/L.

st oTpa®OTKH MpakTUYECKUX YMEHHUI oOydaroluxcsi 0ToOpaHbl HECIOKHBIE M TICHXO0JIO-
TMUYECKH JIOCTYIIHBIE Ul CEMHMKJIACCHUKOB J1a0OpaTOPHbIE OMBITHI M NMpakTHUECKUe paboThbl, KOTO-
pbI€ 3HAKOMBI UM I10 HaYaJIbLHOMY KYpCY €CTECTBO3HAHUSI U IPYTMM €CTECTBEHHBIM JTUCIUIUIMHAM:
O3HAKOMJIEHHE C HECJOXHBIM Ja0OpaTOpHBIM 000pyrOoBaHHEM (YCTPONCTBO INTaTHBA, HAarpeBa-
TEJIbHBIX NPUOOPOB, XUMUYECKOM MOCYbl, KOTOPYIO OHU NPHUMEHSUIM paHee), MPOBEACHHUE IMpO-
CTEHIIMX omnepaiuii ¢ 06opy10BaHHEM M BellecTBaMM (TMpaBUIia HarpeBaHus, (pUKcaus pe3yibTa-
TOB HaONIOJICHUS U WX aHAIHM3 U T. 1I.). DTOU Men CrocoOCTBYeT MPEAyCMOTPEHHBIN B Kypce J10-
MAaIlHUH XUMHUYECKUH SKCIIEPUMEHT, KOTOPBIH MOJHOCTHIO COOTBETCTBYET TpeOOBaHUSAM Oe3omac-
HOCTH IIPU €r0 BBIIOJIHEHUHU U BKJIIOYAET YIIEIINE HbIHE U3 MPAKTUKU O0yUEHUs: XUMHUU MPOI0JI-
KHUTEJIbHBIE 110 BPEMEHU IKCIIEpUMEHTAIbHbIE pa0OoThI (BhIpalllMBaHUE KPUCTAIUIOB, HAOIIOICHHE 32
KOppO3uel METaJlIOB).

Bropas tema kypca «MaTremaTH4eckue pacyéTbl B XHMHM» II03BOJISIET OTpaboOTaTh pac-
YETHBIE YMEHUS, CTOJIb HEOOXOJIMMBIE MPH PEIIEHWH XMMHUYECKUX 3a/lad, B MEPBYIO Oouepe/b Ha
HaXO0XKJICHHE YaCTH 1IeJI0ro (MaccoBast 0JIs 3JIEMEHTa B CJIO’KHOM BEIIECTBE, MaccoBast U 00beMHast
JIOJTU KOMIIOHEHTOB B CMECH, B TOM 4ucie U aois npumeceii). Kak BuaHO, BHMMaHue oOpaliaeTcs
HE CTOJIBKO HAa XMMMIO, CKOJIbKO Ha MaTEMATHKY.

Tpetbsa Tema «SIBJIeHUs, IpoUCXOsilMe C BelleCTBAMIDY aKTyaJIU3UpyeT 3HaHUs 00yd4a-
IOLIUXCS 0 PU3NYECKUX U XMMUYECKHX SBJICHUSX, OJYYSHHbIE Ha YPOKax MO APYrHM MpeaMeTam,
TOTOBHT MX K U3YYEHHMIO XMMUUYECKOI0 Ipoliecca Ha CIECAYIOLIEH CTYIeHH 00yUeHHsL.

YerBepTas Tema «Paccka3bl 10 XUMHM» BKJIIOYAET MHTEPECHBIE CBEIEHUS O PYCCKUX XH-
MHKaX, 00 OT/€IbHBIX BEIIECTBAX U HEKOTOPBIX XMMUYECKUX PEaKIHUIX.



W3y4enue npeiaraeéMoro Kypca mpeaycMaTpuBacT MOBBIIICHUE YAECIbHOTO BECa CaMOCTOs-
TEJILHON pabOoThl 00YUYaAIOIIMXCSl, HAPUMED, NP MPOBEACHUH JOMAIIHEr0 XMMUYECKOT0 SKCIepH-
MEHTa ¥ 00CYX/IEHUH €ro pe3yabTaToB, MOJArOTOBKE COOOIMICHUH /Ul YIeHUYECKUX KOH(pEPEHIIHIA,
3aIlIMTe MPOEKTOB, BBIOOpE 00BEKTa AJIsl HOATOTOBKK COOOIIEHNs MK npoekTa u ap. Kypc Hanpas-
JICH Ha Pa3BUTUC TAKUX JIOTHYCCKUX onepaum‘/’l MBIIIJICHUS, KaK aHaJIN3 U CHHTC3, CPABHCHUC Ha
OCHOBE aHa/W3a M CHHTE3a, 0000IIeHNe, BBIIBIDKCHNE U MTOATBEPIKICHUE WINM ONPOBEPKEHUE T'H-
HOTE3 U T. 1.

B mporpaMme moutu He 3aTPOHYTHI TPEOOBAaHMS CTAHIAPTa XUMHUYECKOTO 00pa30BaHUs IS
OCHOBHOM IIKOJIbI, HAITPUMCP CUMBOJIBI XUMHUYCCKUX DJICMCHTOB U (I)OpMyJIBI BCIICCTB CEMUKIIACC-
HUKH y4aT TOJIBKO IO JKEJIaHHI0, HE MPEITyCMOTPEHO COCTaBIeHHE (OPMYII BELIECTB U ypaBHEHHI
XUMHAYECKHX PEaKIHii, KOTOPbIE SBISIIOTCS MAaTepUAJIOM JIsi H3y4eHHUsI B 00s13aTEILHOM Kypce XH-
MHUH.

Conep:kanue nporpaMMmsl

Tema 1. Xumus B uentpe ecrecrsozHanus (11 1)

Xumus Kak yacTb ecrectBo3HaHus. Ilpeqver xuvumu. EcrecTBo3HaHNE — KOMIUIEKC HayK O IPUpPO-
ne. Hayku o npupoze: ¢usuka, xumust, ouonorust u reorpadust. [lonoxurensHoe U OTpULIATEIbHOE BO3ICH-
CTBHE UYEJIOBEKA Ha IIPUPO/TY.

[Ipenmer xumun. Tena u Berecta. CBOICTBA BEILIECTB KaK UX UHAVMBUyalbHbIC IpU3HAKU. CBOM-
CTBA BEILIECTB KaK OCHOBA UX MPUMEHEHHSI.

Metoabl n3ydeHusi ecrecTBo3Hanusl. HabmoneHne kak OCHOBHOM METOJl ITO3HAHUsI OKpYKa-
IOLIEro MHpa. YCJoBHs MpoBeAeHUsT HaOmoaeHus. ['Mmnore3a Kak IMperonokeHue, OObsICHSIOIIEe Wil
NPEZCKa3bIBAIOLIEE MPOTEKAHUE HAOMI0JaeMoro sBieHus. DkcriepuMeHT. Jlaboparopus. DKcCIepuMEHT
naboparopHblil 1 ToMamHUA. CriocoOb! (PMKCUPOBaHUS Pe3yabTAaTOB AKcIiepuMeHTa. CTpoeHre I1aMeHu
CBEYH, CyXOI'0 TOPIOYEr0, CIIUPTOBKH.

MopesmpoBanue. Mozenu kak aOCTpakTHbIE KOITMU M3y4aeMbIX 0OBEKTOB M IpolieccoB. Mo-
nend B ¢usMke. DiIeKTpodopHas MallMHa Kak abCTpakTHas MOJeNb MOJHUU. Mojenu B OHOJIOrHH.
Buonornueckue mymspku. Mozeny B XMMUM: MaTepraiibHble (MOJIENM aTOMOB, MOJIEKYJI, KPUCTAJLIOB, arl-
[1apaToB M YCTAHOBOK) U 3HAKOBbIE (XMMHYECKUE CUMBOJIbI, XUMUYECKUE (POPMYJIIBI U ypaBHEHUS).

XumMu4yeckasi CUMBOJIMKA. XHMUYECKME CUMBOJBL. VX HamucaHue, MPOM3HOIIEHWE W HH-
(bopmars, KOTOpyro OHU HecyT. Xumudeckue ¢popmyiibl. VX HanMcaHue, Npou3HOIIEHHE U UH(pOpMa-
1Hs1, KOTOPYIO OHU HecyT. MHieKehl U KOA(PUIINEHTHI.

Xumus ¥ (pu3nKa. YHUBEPCAIBHBIA XapaKTep MONM0KEHUH MOJIEKYIIPHO-KMHETUYECKON TEOPUM.
[onsTus «atomy, «MoseKyiay, «iony. Kprcramiieckoe cocTosiHue BeiecTBa. Kpucrammueckue pemier-
KU TBep/IbIX BelecTB. /uddysus. bpoyHoBckoe nBIKEHHE.

ArperatHoe cocTosiHEE BeriecTBa. ['a3000pasHblie, KuIKUe W TBepaAble BemecTBa. Kpucrammnye-
CKHe U aMop(HBIe TBep/ble BemlecTBa. PU3nveckre 1 XUMUYECKHE SBJICHUSL.

Xumus u reorpagusi. ['eornormyeckoe CTpOoeHUE MJIAHETHI 3eMIIS: SIPO, MaHTHUs, JTUTochepa.
DJIeMEHTHBIN COCTaB T'€0JIOTUYECKNX COCTABHBIX YacTell IUIaHeTbl. MUHepaisl U TopHbIE opoibl. Mar-
MaTHYECKUE U 0CaJJOUHbIE (OpraHMYeCcKre U HEOPraHUYECKHE, B TOM YUCIIE U TOPIOYNE) TIOPOJIbI.

Xumus v 0uosnorusi. XUMHUYECKHHA COCTaB KMBOM KJIETKHU: HEOpraHHYecKue (BoAa U MHUHe-
paibHbIE COJM) U Oprannueckue (OenKu, *KUpPbI, YIIEBObl, BATAMUHBI) BelecTBa. [IpocThie u ciox-
HBIE BEILIECTBA, UX POJIb B JKU3HEIEATEIBHOCTH OpPraHu3MoB. buosormdeckas ponb BOABI B KHUBOMU
kierke. @orocuntes. Ponb xmopoduiia B mporecce hoTocunTe3a. bruomornyeckoe 3Ha4eHNUE KUPOB,
0€JKOB, 3(PUPHBIX MACeJ, YITIEBOJIOB U BUTAMUHOB ISl 5KU3HEAEATEIbHOCTH OPraHU3MOB.

KauecrBenHble peakuuu B Xumuu. [IoHSTHE O KaYeCTBEHHBIX PEAKIUAX KaK O PEaKIUsX,
BOCIIPUHUMAEMBIX OPTraHOJENTHYECKU: C TOMOIIBIO 3pEHUS, CITyXa, OOOHSIHUSA. AHATUTUYECKUI P dEKT.
OmnpenensieMoe BEIECTBO U PEAKTHB Ha HETO. BO3MOXHOCTh M3MEHEHUS MX POJIM HA MPOTHBOIOI0XK-
HYIO.

JemoncTpanun. 1. Komuteknys pa3HbIX TE W3 OJHOTO BEIISCTBA WM MaTepuaiia (Harmpumep,



nmaboparopHas mocyia u3 crekia). 2. Komnekius pa3nmuaHbiX Tell Wik GoTorpaduii Ten U3 aTrOMUHUS
JUTSL WJUTIOCTPALIK UJIEN «CBOICTBa — IMpuUMeHeHue». 3. YueOHoe 000py/noBaHHE, UCIIONIb3YeMOe MpPU
n3ydyeHUH (QU3UKH, Onoioruu, reorpadun u xumuu. 4. DnekTpodopHas MammHa B aeiicteuu. 5. ['eo-
rpadudeckue Mozaeu (riaodyc, kapra). 6. buonorundeckue Moenu (MyJsDKH OpraHOB M CHCTEM OpPraHOB
pacTeHuil, )KUBOTHBIX U 4yesioBeka).7. Ou3nueckre U XMMUYECKHE MOJICST aTOMOB, MOJICKYJT BEILIECTB
Y MX KPUCTAJUTMYECKUX perieToK. 8. OObeMHBIE U IAPOCTEPKHEBBIE MOICIIU MOJIEKYI BOJIbI, YIVICKHCIIOTO
U CEpHUCTOrO Ia3oB, MeTaHa. 9. PacnipocTpaneHue 3amaxa 0JIeKOJIOHA, JyXOB WM JIE3010paHTa Kak Ipo-
nece nuddys3un. 10. OOGpas3ibl TBEPIbIX BEIIECTB KPUCTALTMUECKOro cTpoeHus. 11. Monenu kpucrai-
JMYECKUX peleTok. 12. Tpu arperaTHbIx cocTosiHUS BoAbl. 13. [lepennBaHue yriekucioro rasa B cTa-
KaH, YpaBHOBEIICHHBIM Ha Becax. 14. Komnekiys KpucTanimyeckuX U aMOp(HBIX BEIIECTB U U3CIAN
u3 HuX. 15. Komnekius MuHepanoB (J1a3yput, KOPYHI, XaJIbKOMUPHT, (GaroopuT, rammr). 16. Komiek-
LIUs TOPHBIX MOPO/J (TPaHUT, pa3indHble (JOPMBI KaIbLUTa - MEJI, MpaMop, W3BecTHsK). 17. Komekius
TOPIOYHX MCKOMAeMbIX (He()Th, KAMEHHBIH Yrojib, CJIaHIbl, TOpd). 18. CriuproBas SKCTpakius XJI0po-
¢bwta u3 3eneHpix JUcTbeB. 19. [IpokanuBanue cyxoii 3e11eH pacTeHuid B My(elTbHOM 1edu ISl KOJIH-
YECTBEHHOTO OIPEJIEICHHSI MUHEpaIbHBIX BellecTB B HuX. 20. KauecTBeHHas peakuust Ha kuciopo. 21.
KauecTBeHnHas peakiwis Ha yrieKHUCIbIi ra3. 22. KayecTBeHHas peakiys Ha U3BECTKOBYIO BOJY.
JlaboparopHublie onbIThl. 1. Onucanue CBOWCTB KMCIOPOAA, YKCYCHOM KUCIIOTBI, alFOMUHUS.
2. CtpoeHue miaMeHu cBeud (CIUPTOBKH, CyXoro roproyero). 3. HaGmioneHre OpoyHOBCKOTO JBUKE-
HUS YaCTMYEK YEPHOM TYyIIH M0J MUKpOCKONoM. 4. M3yueHne rpaHuTa ¢ MOMOIIbIO YBETMUUTEIHHOTO
crekna. 5. OOHapyKeHHe KHpa B CEMEHaX MOJICOIHEUHHUKA U TPEIKOro opexa. 6. O6Hapyxenue rhup-
HBIX Macel B aleIbCUHOBOW Kopke. 7. OOHapyxeHHe Kpaxmaia u Oenka (KJIEHKOBUHBI) B MIIIEHUYHON
Myke. 8. OOHapy>keHHe YTTIEKHCIIOro ra3a B BbIIbIXaEMOM BO3/yXE C TIOMOIIBIO H3BECTKOBOM BOJIBI.
JomamHuii 3kcniepument. 1. Mzrorosienne mMozeneit Monekya u3 mwiactimHa. 2. uddyzus
MOHOB MepMaHranara kanus B Boje.3. M3yuenue ckopoctu auddysun aspozoneii. 4. Tuddyzus ca-
xapa B Bojie. 5. OTBITHI € IyCTON 3aKpbITON IIaCTUKOBOM OyThUIKOH. 6. KommmuecTBeHHOE onpeienieHne
coJiepykaHusl BOJIbI B CBeXell 3eneHu. 7. B3anMopelicTBre ackopOMHOBO KUCITOTHI ¢ Hoaom. 8. M3ydeHne
cocTaBa MOJIMBUTAMHMHOB U3 JJOMaIlIHel anteuky. 9. OOHapykeHHe KpaxMalla B IPOyKTax MUATAHUSL.

IIpakTnyeckas padora 1. 3HakoMcTBO ¢ JabopaTopHbIM oOopynoBanueM. [IpaBuna Ge3-
OIAaCHOCTH IpH paboTe B XUMUYECKOM KaOuHeTe (J1abopaTtopui).

IIpaxTuyeckas padora 2. HabmozaeHue 3a ropsimeid cedoil. YcrpoiictBo crimptoBku. [IpaBuna
PpaboThI ¢ HarpeBaTeIbHBIMU IPUOOPAMH.

Tema 2.

MartemaTtuyeckne pacuerbl B XuMuu (9 u)

OTHoCUTeJIbHBbIC ATOMHAsI K MOJIeKYJIsIpHast Maccbl. [ToHATHE 00 OTHOCUTENIBHBIX ATOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOIHOM eauHuUIIbl. OnpeiesieHne OTHOCUTENTbHOM aTOMHOM Mac-
Cbl XMMHYECKHUX 3JIEMEHTOB 110 epuoanueckoil tTabnune. Haxoxaenue no ¢opmyse BeuiecTBa oT-
HOCUTEJIbHON MOJIEKYJISIPHOM Macchl KaK CyMMbl OTHOCHUTENIBbHBIX ATOMHBIX MacC COCTABJISFOIIMX
BEIIECTBO XUMHUYECKUX DJIEMEHTOB.

MaccoBasi 10J151 XMMHYeCKOIr0 3JIeMEHTa B CJI0KHOM BellectBe. [[oHsATHE O MaccoBOi 101
(W) XMMIYECKOro aJeMeHTa B CIIOKHOM BEILECTBE M €€ pacueT 1o (opmyne BemecTBa. Haxoxmenue
(hopMyITBI BEIIIECTBA 110 3HAYCHUSIM MACCOBBIX JIONIEH 00Pa3yIOIIMX €ro 3JIEMEHTOB (11 2-4aCOBOTO H3Y-
YeHHs Kypca).

Yucrele BelecTBa 1 cMecH. [lonstie o unctom BerectBe U cMecu. CMecu ra3oo0pasHbie (BO3-
IyX, MIPUPOIHBINA Ta3), skuakue (HeTh) U TBEpIbIe (TOpHbIE MOPOIb], KyJIUHAPHBIE CMECH, CHHTETHYE-
CKHe Motolye cpenictBa). CMecH TOMOTeHHBIE U TeTepPOreHHBIE.

O0beMHAas 10J151 KOMIIOHEHTA ra3oBoii cmecH. [lonsaTre 06 00beMHOIT 1071€ () KOMIIOHEHTA ra-
30Bo# cMecu. CocTaB BO3TyXa W MPUPOJHOTO ra3a. Pacuer o0beMa KOMITIOHEHTA Ta30BOM CMECH TIO €T0
00BEMHOM J1071€, 1 HA00OPOT.

MaccoBas [10/151 BelllecTBa B pactBope. [Tonsitrie 0 MaccoBoii gorne (W) BeriecTBa B pacTBOpE.
PactBopuTens 1 pacTBOPEHHOE BEIIECTBO. PacyeT Macchl pacTBOPEHHOTO BEIIECTBA II0 MAacCE pacTBOPA U
MacCOBOM J0Jie paCTBOPEHHOTIO BEIIECTBA U APYTUE PACUETHI C UCTIOIH30BAHUEM 3TUX TOHSATHIA.



MaccoBasi 10Jis1 npumeceid. [ToHsTHe 0 YKCTOM BelecTBe U puMecH. MaccoBast 1o (W)
npuMecH B oOpasiie uCXoIHOro BemecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO Bellle-
CTBA II0 MAacce BEIECTBA, COAEPXAILErO ONPEACIECHHYI0 MacCOBYIO JOJIIO IIpUMECEH, U Jpyrue
pacyeThl C UCMOIb30BAHMUEM ITUX MOHATUM.

Jemoncrpanmu. 1. Munepans! kynpuT u TeHOpUT. 2. Oxenp prytu (I1). 3. Komneknuu pas-
JIMYHBIX BUJIOB MpaMopa U U3AeIuil (UM WLITIOCTpauuid usnenuii) u3 uero. 4. Cmech pe4Horo u ca-
XapHOTO Tecka u ux paszaeneHue. 5. Komreknusa «HedTs u HedTenpoaykte. 6. Komnekius ObiTo-
BBbIX cMecel (KyJuHapHbIe CMECH, CHHTEeTUUECKHE MOIOIIIE CPE/ICTBA, IIIaMITyHH, HAITUTKHU U Ap.). 7.
JmarpamMmma oObeMHOTO cOCTaBa Bo3ayxa. 8. Jlmarpamma oO0bEeMHOTO COCTaBa MPUPOJHOTO Taza. 9.
[IpuroroByienue pacTBopa ¢ 3aJlaHHBIMU MacCOM M MacCOBOM JI0Jiel pacTBOpEHHOTro BemecTBa. 10.
OO0pa3supl BEmEeCTB U MaTepUANIOB, COJAEPKAIINUX OMPENEICHHYIO JOII0 IPUMECEH.

Jomamuauii 3xcnepumeHT. 1. M3ydeHue coctaBa OBITOBBIX KYJIHMHApPHBIX U XO3S5H-
CTBEHHBIX cMecell 1o 3TukeTKaM. 2. [IpurorosieHue pactBopa cojii, pacueT MaccOBOM JJOJIU pac-
TBOPEHHOT'O BEIIECTBA U OMBITHI C MOJYYeHHBIM pacTBOpoM. 3. M3ydeHue coctaBa HEKOTOPHIX
OBITOBBIX U (papMalEBTUUYECKUX IPENapaToB, COAEPKALINX ONPECICHHYIO 00 IPUMECEH, 1Mo
UX STUKETKaM.

IpakTuyeckass padora 3. [Ipurorosnenue pacTBopa C 3aJaHHOW MacCOBOM JOJel pac-
TBOPEHHOTO BEIECTBA.

Tema 3.

SIBaenusi, npoucxoasimue ¢ Bemecrsamu (11 v)

Pasnenenue cmeceil. [lonsaTue o pasnaeneHun cMeced M OYHMCTKE BewecTB. Hexoropeie
npocTeiine crnocoObl pa3AeNeHus] CMeceil: mpocenBaHue, pa3eieHue CMeceid MarHuTOM, OTCTau-
BaHUe, JIeKaHTalus, LEHTPpU(YTUpOBaHUE, pa3/ICJIEHUE C IOMOIIbIO JEIUTEIbHON BOPOHKH.

OunbrpoBanue. GUIbTpOBaHUE B 1a00OpaTOpUH, OBITY M Ha MIPOU3BOACTBE. PUIBTpAT.

Ancop6uus. Ilonstue o0 agcopOuuu U agcopOeHTax. AKTUBUPOBAHHBIN yroyib Kak Bax-
Helmuii aacopOeHT, ero HCMoJb30BaHME B OBITY, Ha NPOU3BOJCTBE MU B BOCHHOM JIEJIE.
YeTpolcTBO MpOTUBOTa3a.

JUCTHISANMA, WM NeperoHka. J(MCTHIsanusa Kak MpOLECC BBIIEIEHUs BEIIECTBA U3
KUIKOM cMmecu. [luctwiiupoBaHHas Bojga W o0OJiacTH ee mpuMeHeHus. Ileperonka HedTH.
Hedrenponyktel. @pakiinoHHas neperoHka KUAKoro Bo3ayxa. Kpucraminszanus v BellapuBaHUE
B JabopaTopuu (KpUCTaIU3aTOPhl U (pap(opoBbIe YAIIKHU [ BEIIAPUBAHUS) U IPUPO/IE.

XumMn4yeckne peakuuu. [[oHATHE 0 XMMMYECKON peakIUMM KakK Npolecce NpeBpalie-
HUS OJJHUX BELIECTB B Apyrve. Y CJI0BUS TeUEHHUS U NMPeKpalleHusi XMMUYeCKHX peaKI .

IIpn3naky XMMHYEeCKHX peaknuii. I3MeHeHne 1BeTa, BhINAJEHUE OCaaKa, pacTBOpe-
HUE 0CaJKa, BbIJIEJICHUE ra3a.

Jemoncrpanuu. 1. [IpocenBanue cMecu MyKH M caxapHoro mnecka. 2. Pasznenenue
CMeCH IMOPOIIKOB CEphl U keie3a. 3. Paznenenue cMecu MOPOIIKOB cepsl U necka. 4. Pasnene-
HUE CMECH BOJbl U PACTUTEIHHOTO Macja ¢ MOMOIIBIO JeNUTeNbHONU BOpoHKH. 5. LlenTpudyrupo-
BaHue. 6. ®unbTpoBanue. 7. PecnupaTopHble MacKu U MapJjeBble MOBA3KHU. 8. AICOpOLMOHHbBIE
CBOWCTBA aKTHBHMPOBAaHHOIO yris. 9. CuiaMkareinb M €ro NMpUMEHEHUue B OBITY M JIETKOH Mpo-
MbinuieHHOCTH. 10. IIpoTuBoras u ero ycrpoictso. 11. [losydyenne qucTUIIMpoOBaHHON BOJBI C
OMOIIIBIO Ta0OPaTOPHON YCTAaHOBKH sl meperoHku xkuakocrteil. 12. Komneknusa «Hedts n
HeTenpoaykTel». 13. Pa3nenenue cMmecu mepMmaHraHata M JUXpoMara Kajlusl CiocoOOM KpH-
crajum3anuu. 14. BzanMmoelicTBue MOPOLIKOB Kejle3a U cepsl pu HarpeBaHuu. 15. [lomyue-
HUE YTJIEKUCJIOro rasa B3aUMOJEHCTBUEM MpaMopa ¢ KHCJIOTOH M OOHapyKeHHEe ero ¢ IMoMo-
b0 U3BECTKOBOW BoAbL. 16. KaranuTtuueckoe pasioxkeHue nepokcuaa Bojgopoaa (KaTaiusza-
TOp — AMOKCHI MapraHia). 17. @epMeHTaTHBHOE Pa30oKeHHWE MEPOKCHIa BOJIOPOaA C MO-
MOIIbIO KaTamn a3bl. 18. KHCIOTHBIN OrHETYIIUTENb, €T0 YCTPONCTBO M NMPUHIMN JeHCTBUA. 19.
Peakius HelTpanu3anuu okpameHHoro GpeHondrarenHoM pacTBopa meiaodu kuciaortoit. 20. B3a-
UMOJICHCTBUE PAacTBOPOB IE€pMaHraHaTa M JUXpoMaTa Kajus C pacTBOPOM Cyib(pUTa HATpPUS.
21. Ilomyuenune ocanka rugpokcuna meau (I1) wmm rugpokcuaa xenesa (I11I) peaknueit oome-



Ha. 22. PacTBOpeHuUE MOJYy4YEHHBIX OCAJKOB I'MJIPOKCUAOB MeTalIoB B kuciore. 23. Ilonyue-
HUE YIJIEKHCIIOr0 Ta3a B3auMOJICHCTBHEM pacTBOpa KapOoHaTa HATPHUS ¢ KUCIOTOM.

JlabopaTopHblie onbIThl. 1. M3roToBnenue ¢uiabTpa U3 GUIBTPOBAIBHON OyMaru wiu
OymaxkHoi candetku. 2. FI3yueHue ycTpoiCcTBa 3aKUTANIKU M €€ TUIAMEHH.

JlomamHuii 3xkcnepumMeHnT. 1. Paznenenue cMecu cyxoro MoJIOKa M PEYHOro Inecka. 2.
N3rotoBinenue MapiaeBoil MOBA3KU KaK CPeACTBAa MHAUBHUIYAJIbHON 3aLIUThI B IEPUO]I SITUIEMUU
rpunma. 3. OTrcranBanue B3BECH MOPOIIKA JJIsl YUCTKHU MOCYIbl B BOJIC U €€ JAekaHtaius. 4. An-
copOI1Msl aKTUBUPOBAHHBIM YIJIEM KpacsAIIMX BEIIECTB IMENCH-KOJbI. 5. AAcopOius KyKypy3-
HBIMU MAJIOYKAMU MMapoB Maxyuyux BeuiecTB. 6. M3yueHue coctaBa u MPUMEHEHUS CUHTETUYE-
CKMX MOIOLIUX CPEICTB, COJEPKALIUX SH3UMBL. 7. Pa3nokeHne cmecu NMUTHEBOM COABI U caxap-
HOH myapsl npu HarpeBaHuu. 8. PactBopenue B Boje tabnetku acnupuHa YIICA. 9. IIpuroros-
JIEHHE U3BECTKOBOM BOJABI U ONBITHI ¢ HEW. 10. B3auMoaelicTBue pacTBOpa nepMaHraHaTa KaJus
C aCKOpOMHOBOI KUCIOTOM.

IIpakTuyeckas padora 4 (HoMaIIHUI SKCIIEPUMEHT). BeIpanuBanue KpUCTALIIOB COJIH.

IIpakTu4yeckas padora S. OuncTka NOBapEHHOU COJIU.

IpakTuyeckasi padora 6. (momamHui s3xcnepumMenT). Kopposus meTanios.

Tema 4.

Paccka3pl mo xumuu (349)

Yyennyeckas kKoH(pepeHuus «Bpaaromuecs pyccKue yueHble-XUMUKWY. JKU3Hb U nes-
tenbHOCTh M.B. Jlomonocoga, /.. Menaeneesa, A.M. bytieposa.

Konkypce yyeHnuyeckux npoektoB. VccienoBanuss B 00JaCTH XMMHYECKHX PEAKIIHMN:
(boToCcUHTE3, TOPEHHE U MEAJIEHHOE OKHCIIEHUE, KOPPO3Us METAJUIOB U CIIOCOOBI 3alllUTHI OT HEe,
Ipyryue peakuuu, BBIOpaHHbIE 00yYaIOIIUMUCH.

TemaTuueckoe IJIAHUPOBAHHUE

Ne Tema KomnuectBo uacos B ToMm uucne
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1. | Xumus B IEHTpE €CTECTBOZHAHMS 11 11 2
2. | Marematndeckue pacy€Tsl B XUMHH 9 9 1 1
3. | SIBneHUs, MPOUCXOSAIINE C BEIICCTBAMU 11 11 3 1
4. | Pacckassl 10 XUMHUHU 3 3

Hroro 34 34 6 2




KaHeHI[apHO-TeMaTI/I‘lECKOC INJIAHUPOBAHUE

Ne JHara Tema ypoxka Conepxanue JleMoHCTpanuu, 1a00paTOPHBIE ONBITHI,
ypoKa JIOMalTHUE SKCIIEPUMEHTHI
Tema |. Xumus B uentpe ecrecrsoznanms (11 u)
1 XuMHus Kak 4acTh ecTe- | EcrecTBo3HaHMe — KOMIUIEKC HayK o mpupone: ¢usuku, xu- | . 1. Komiekus pa3HbIX Tel U3 OJHOTO Be-
crBo3Hanus. [Ipenmer xu- | mun, Omonorun u reorpaduu. [lomoxxurenpbHOEe M OTpULA- | IIECTBA.
MUH. TeNbHOE BO3JeWcTBUE uenoBeka Ha mpupoxdy. [Ipeamer xu- | 1. 2. Komutekius pa3nudHbIX TEN U3 aTOMU-
muu. Tena u BemiectBa. CBOMCTBA BEUIECTB KaK UX WHIUBU- | HUSL.
JyanbHble Npu3Haku. CBOMCTBA BELIECTB Kak OCHOBA MX HPHU- | JL.o. 1 Omucanue cBoiicTs Oy, YKCYCHOM KHC-
MCHCHM. JIOTHI, ATFOMHUHUSI.
2 Habmonenue u skcnepu- | Habmronenrne kak OCHOBHOM MeToA mo3HaHus okpyxatomiero | 1. 3. YueObHoe o6opynoBaHue, UCIOIb3yeMOe
MEHT KaK METOJbI U3yde- | MApa. YCJIOBUS TPOBEACHHS HaONIOJCHUs. [ umore3a Kak | Mpw U3ydeHUH (PU3UKU, XUMUHU, OUOJIOTHH,
HUSL €CTECTBO3HAHUS U | MPEANONIOKEHHE, OOBSICHAOIIEE UM IpeCKa3bIBatolee Mpo- | reorpaduu.
XUMUH. TeKaHue HabromaeMoro sBieHus. DkcrnepuMent. Jlaboparo- | JI.o. 2 CtpoeHue miaMeHn CBEUH.
pusi. DKCIepUMeHT J1abopaTopHbIi W gomaimHui. CrocoOb
(buKcupoBaHHs pe3yabTaToB dKcnepuMenta. CTpoeHHe Iia-
MEHH CBEYH, CyXOT'0 TOPIOYET0, CTUPTOBKH.
3 [Tpaktuueckas padora Nel | IIpaBuna TeXHHKH 0€30MACHOCTH MPU PabOTe B XMMHYECKOM
«3HakoMCTBO ¢ Jabopa- | kabunere. JlabopaTopHoe 00OpymOBaHHE: yCTPOWCTBO,
TOPHBIM OOOpY/ZOBaHUEM. | HA3HAUYECHHE, IPUEMBI OOpaIICHHS.
[IpaBuna TexHuku 0e3-
OIACHOCTHY
4 [TpakTiueckast padora Ne2 | Habmronenue. Y CcTpoiicTBO CIUPTOBKH U MpaBUiIa OOpaIieHHs
«Habmonenue 3a ropsiei | ¢ HarpeBaTeIbHBIMU TPHOOpaMHu.
CBEUOH. YCTpOMCTBO U pa-
060Ta CIUPTOBKM»
5 MonenupoBaHue. Mopnenn kak aOCTpakTHBIE KOMUU H3y4aeMbiX 00bekTOB U | M. 4. DnexrpodopHas MammHa B IeHCTBUH.

npoueccoB. Monenu B ¢pusuke. DnekTpodopHast MalIMHa Kak
aOcTpakTHast Mojienb MonHuM. Moaenu B 6uonoruu. buomo-
TMUYECKUe MYJISDKH. Mozenu B XMMHMU: MaTepHabHble (MOJie-
JIM aTOMOB, MOJIEKYJI, KPUCTAJUIOB, allllapaToB U YCTAHOBOK) U
3HAKOBbIE (XMMHUYECKHE CUMBOJIBI, XUMHUYECKHE (HOPMYIBI U
YPaBHEHHA).

J. 5. T'eorpaduaeckue moaenu — riao0yc,
KapTa.

J1. 6. buonornueckue MOJEIN — MYJISDKH Op-
TaHOB, CUCTEM OPTaHOB PACTCHHIA, )KUBOTHBIX,
yeJIoBeKa.

. 7. duzndeckrue 1 XUMUYECKHUE MOJIEIH
aTOMOB, MOJICKYJI BEIIECTB M MX KPUCTAIIITH-




YECKUX PELIETOK.

XuMH4yeckasg CUMBOJIHUKA.

XUMHYECKUN 3JIEMEHT, XMMHYECKUE 3HaKu (CUMBOJBI). Ux
HalmMCaHUE, IMPOMU3HOIICHHUE U I/IH(i)OpMaI_II/IH, KOTOPYIO OHH
HecyT. Xumuueckue ¢opmynsl. X HamucaHue, MpOU3HOIIE-
HUE ¥ uHPOpMaIKsI, KOTOPYK OHM HecyT. MHIeKCch u Kod(-
¢unmenTsl. IIpocTeie 1 COXKHBIE BEIIECTBA.
http://files.school-collection.edu.ru/dIrstore/bb147933-aae7-
11db-abbd-0800200c9a66/ch08 05 01.jpg
http://files.school-collection.edu.ru/dIrstore/bb147938-aae7-
11db-abbd-0800200c9a66/ch08 05 06.swf

J. 8. O06bEmMHBIE U TAPOCTEPIKHEBBIE MOACIH
H20, CO, SO,, CHa.

Jomamnuii s3xkcnepuMenT 1. M3rorosnenue
MOJIEJIEN MOJIEKYJI U3 TUIACTUIIMHA.

Xumus ¥ GU3HKa.

VYHUBEpCANBHBIM ~ XapakTEp  IOJOKEHUH  MOJIEKYJISIPHO-
KMHETH4eCKOM Tteopuu. lloHsaTue «@rom», «MomeKyay,
«non». Kpucramnmueckue cocrossHue Bemectsa. Kpucraunu-
geckne peméTku TBEPABIX BemiecTB. uddysus. bpoyHos-
CKO€ JIBUKEHHUE.
http:/files.school-collection.edu.ru/dlrstore/bb145207-aae7-
11db-abbd-0800200c9a66/ch08_01_08.swf

. 9. PacnipocTtpaHenue 3amaxa 0J€K0JIOHa,
JyXOB WJIX JI€30I0paHTa, KaK Mporecc Tud-
by3un.

1. 10. O6pa3mpl TBEPIBIX BEMIECTB, KPUCTAII-
JIMYECKOIO CTPOEHHUS.

. 11. Monenu KpUCTaUIMYECKUX PELIETOK.
Jl.o. 3 HabntoneHre 6pOyHOBCKOTO JIBUKEHUS
YacTUYEK YEPHOU TYILIN MOJI MUKPOCKOIIOM.
Jomainuit skcniepumenT 2. Auddyzus
MOHOB IIEPMAHIaHATA KaJIMs B BOJE.
Jomamnui 3xcniepuMenT 3. M3yuenue cko-
poctu nuddy3un adpo3oiei.

Jomainuii skcniepumenT 4. Auddysus caxa-
pa B BOJE.

ArperaTHble
BEIIIECTBA.

COCTOSAHHA

Ilonatue 00 arperaTHOM COCTOSIHMM BellecTBa. [ 'a3000pas-
Hble, XKuAKue W TBEpAble BemiecTBa. Kpucrammuueckue u
amopdubie TBEpAbIe BemiecTBa. PU3NYECKHE U XUMHYECKHE
SIBJICHUSL.

J. 12. Tpu arperatusix coctostuus H;O.

. 13. TlepenuBanune CO; B cTakaH, ypaBHO-
BELIMBAaHUE HA BECaX.

. 14. Komtekius KpucTalInyecKuXx n
aMOp(HBIX BEIIECTB U U3JCIUN U3 HUX.
Jomanrawnii sxcriepuMeHT S. OTBITHI ¢ TyCTOU
3aKpBITOM MJIACTUKOBOM OYTBUIKOIA.

Xumus u reorpadus.

I'eonorudeckoe cTpoeHUE TUTAHETHI 3eMJIS: PO, MAHTHSI, JIH-
tochepa. DJIIEMEHTHBIH COCTAB TE€OJOTUUYECKHX COCTABHBIX

. 15. Konnekuust MUHEpaIIOB.
J1. 16. Koyutekuysi rOpHBIX OPOJ.



http://files.school-collection.edu.ru/dlrstore/bb147933-aae7-11db-abbd-0800200c9a66/ch08_05_01.jpg
http://files.school-collection.edu.ru/dlrstore/bb147933-aae7-11db-abbd-0800200c9a66/ch08_05_01.jpg
http://files.school-collection.edu.ru/dlrstore/bb147938-aae7-11db-abbd-0800200c9a66/ch08_05_06.swf
http://files.school-collection.edu.ru/dlrstore/bb147938-aae7-11db-abbd-0800200c9a66/ch08_05_06.swf
http://files.school-collection.edu.ru/dlrstore/bb145207-aae7-11db-abbd-0800200c9a66/ch08_01_08.swf
http://files.school-collection.edu.ru/dlrstore/bb145207-aae7-11db-abbd-0800200c9a66/ch08_01_08.swf

yacTel maHeTsl. MuHepasbl 1 TOpHBIE IOpoAbI. Marmaruue-
CKHE U 0CaZl0YHbIE TIOPOJIBI.

. 17. Konnekuus roprodux UCKONaeMbIX.
JI.o. 4 3ydyeHue rpaHuTa ¢ IOMOUIIBIO YBEIHU-
YUTEJIBHOI'O CTEKJIA.

10 Xumus 1 OUOJIOTHS. XWMHYECKUH COCTAB KMBOM KJIETKU: Heopranuueckue (Boja u | J[. 18. CnimproBas skcTpakius xjiopodrinia
MUHEPAILHBIC COJIM) U OpTaHudecKue (OCNKH, )KHUPBI, YIIIEBO- | U3 3eNIEHBIX JINCTHEB.
JIbI, BUTAMUHBI) BemecTBa. [IpocTeie u cioxHbie BemiecTBa, | [. 19. IlpokannBanue cyxoi 3ejeHu pacrte-
UX POJIb B JKU3HENEATEIHbHOCTH OpraHu3MoB. buonoruueckasi | Huil B My(eIbHON TeUH JUTsl H3yYSHUS KOJU-
poJib BOJIbI B xKUBOH KileTke. Dotocunres. Ponb xiopodusuia | 4eCTBEHHOIO COCTaBa MUHEPAIbHBIX BEUIECTB.
B mpouecce (orocuHTesa. buonorndyeckoe 3HadeHue xupos, | JL.o. 5 OOHapyxeHue xupa B ceMeHax Mo/l
0enKoB, A(UPHBIX Maces, YIJIEeBOJAOB M BUTAMHHOB ISl )KHM3- | COJTHEUHUKA U TPEIKOTO Opexa.
HEJIEATEIbHOCTH OPraHu3Ma. JL.o. 6. ObHapyxeHue 3PUPHBIX Macel B KOP-
K€ areinbCHHA.
JL.o. 7. OGHapyxeHue kpaxmasa u Oenka
(KJIeMKOBHHBI) B MIIEHUYHON MYKE.
Jomaniauii skcniepumeHT 6. KonnuectBenHoe
coaepxxanue HyO B cBexkeil 3eeHu.
JomamHuii 3xkcriepumenT 7. Bzaumonerncreue
ACKOPOMHOBOM KHMCJIOTBI C HOIOM.
Jomamrnauii sxcnepumenT 8. M3ydyenue cocra-
Ba MOJIMBUTAMUHOB JJOMAIIIHEN alTeuKH.
11 KauectBennsie peakiuu B | [IoHSTHE O KAa4eCTBEHHBIX peaklUMsIX Kak o peakuusx, Boc- | JI. 20. KauecTBeHHas peakuys Ha KUCIOPOJ.
XUMUU. MIPUHUMAEMBIX OPTraHOJENTHYECKU: C IIOMONIbIO 3peHus, ciy- | [. 21. KauecTBeHHas peakiusi Ha yriIeKUCIbIN
xa, o0oHsHUA. AHanmuThyeckuit >gdext. Onpenensiemoe Be- | ras.
LIECTBO U PEAKTUB Ha HEro. Bo3aMOXHOCTh u3MeHeHus ux po- | J. 22. KauecTBeHHas peakuus Ha U3BECTKO-
JIX Ha TTPOTHUBOIIOIOKHYIO. BYIO BOZY.
JL.o. 8. O6Hapy>keHue YrIIeKUCIoro raza B
BBIJIBIXa€MOM BO3]IyX€ C MIOMOIIIBIO U3BECTKO-
BOU BOJIBL.
Jlomaniauii skcriepumenT 9. OOHapyx eHue
KpaxMajsa B IpOJyKTaxX MUTAHMUS.
Tema Il. MaremaTuyeckue pacuyérbl B Xumuu (9 4)
12 OtHocutenbHble aToMHas | OTHOcUTENbHAs aTOMHasg Macca 3jieMeHTa. OTHocuTeIbHas

" MOJICKYJISIpHAd MAcCCBhI.

MOJIEKYJIsIpHass Macca BemecTBa. OnpeneneHue OTHOCUTENb-
HOM aTOMHOH MacChbl XMMHYECKHX DJIEMEHTOB IO TaOIHIlE
JL.U. MenneneeBa. Haxoxzaenue no ¢opmyne BemiectBa oOT-




HOCHUTEJIbHON MOJIEKYJISIPHOM MacChl.
http://files.school-collection.edu.ru/dlIrstore/0ab6325f-4185-
11db-b0de-0800200c9a66/ch08 14 03.swf
http://files.school-collection.edu.ru/dlrstore/617fb4b1-8cff-
11db-b606-0800200c9a66/ch08 27 02.swf

13 MaccoBast jons xumuue- | [loHsTue 0 MaccoBOi [10Jie XUMUYECKOTO 3jieMeHTa B clox- | [I. 23. MuHepansl KynpuT, TEHOPUT.
CKHX JJIEMEHTOB B CIIOXK- | HOM BEIIECTBE M €€ pacyeT 1o (popmyie. . 24. Oxcun pryru (1)
HOM BEIIECTBE.
14 Yucteie BemectBa u cMme- | [lonstue o unctom BemectBe U cMecu. Cmecu razoodpasusie | [1. 25.Komnekius pa3nuyHbIX BUIOB MpaMopa
CH. (BO3IyX, MPUPOAHBINA Ta3), xuakue (HedTh), TBEPABIE (TOp- | U U3JCIUI U3 HETO.
HbIE€ TIOPOJAbI, KyJIMHApHbIE CMECH, CUHTeTHYeckue moroume | [. 26. Pa3nenenue cMecu peyHoro necka u
cpenctBa). CMecH TOMOTEHHBIE U TE€TEPOTCHHBIE. caxapa.
http://files.school-collection.edu.ru/dlrstore/Oab76ada-4185- I. 27. Komnekius «HedTh 1 HEdTEnpoayK-
11db-b0de-0800200c9a66/index_mht.htm TBD.
http://files.school-collection.edu.ru/dlIrstore/bb570060-aae7- J1. 28. Kosutekuust OBLITOBBIX CMECEH.
11db-abbd-0800200c9a66/ch08 23 06.jpg Jomarruuii sxcriepument 10. M3yuenue co-
http://files.school-collection.edu.ru/dlIrstore/bb570066-aae7- cTaBa OBITOBBIX KYJIMHAPHBIX, XO3SIHCTBEHHBIX
11db-abbd-0800200c9a66/ch08 23 12.swf cMecei 10 3THKETKaM.
http://files.school-collection.edu.ru/dlrstore/0ab76ad3-4185-
11db-b0de-0800200c9a66/ch08 23 08.swf
http://files.school-collection.edu.ru/dlIrstore/0ab743cc-4185-
11db-b0de-0800200c9a66/ch08 23 04.swf
http://files.school-collection.edu.ru/dlIrstore/bb570061-aae7-
11db-abbd-0800200c9a66/ch08 23 07.swf
15 O0bémHas nons rtaza B | [lonstue o0 oOBEMHON Jolie KOMIOHEHTa ra3oBoil cmecu. | JI. 29. Jluarpamma 00EMHOTO coCTaBa BO3-
CMeECH. CocraB Bo3ayxa M IPHUPOAHOTO Taza. Pacu€r o0pEma kKoMIo- | ayxa.
HEHTa ra30BOi cMecH 1Mo ero 00bEMHOM J051e, 1 HA00OpOT. M. 30. InarpamMmma 060bEMHOTO cOCTaBa MpH-
http://files.school-collection.edu.ru/dlrstore/bb14520c-aae7- POJHOTO Ta3a.
11db-abbd-0800200c9a66/ch08 01_13.swf
16 MaccoBasa ponsa BemectBa | [lonsitue o maccoBoi noiie Bemiectsa B pactBope. PactBopu- | 1. 31. [Ipurorosienune pactBopa ¢ 3alaHHOM

B PacTBODPE.

TCJIb U PACTBOPCHHOC BCUICCTBO. PacueTr Mmacchl pacTBOpUMO-
ro BCIICCTBA IIO MACCE paCTBOpa U MacCOBOM A0JI€ pacTBO-
PCHHOTI'O BCUIICCTBA.
http://files.school-collection.edu.ru/dIrstore/0ab791e0-4185-
11db-b0de-0800200c9a66/index_mht.htm

MAaCCOM U MacCOBOM JTOJIEN PACTBOPEHHOTO
BEILIECTBA.

Jomamnuii s3xcnepument 11. [Ipurorosnenune
pacTBOpa COJIM, paCYET MaCCOBOU JTOJIM COJTU
U OIIBITHI C IOJIy4EHHBIM PACTBOPOM.



http://files.school-collection.edu.ru/dlrstore/0ab6325f-4185-11db-b0de-0800200c9a66/ch08_14_03.swf
http://files.school-collection.edu.ru/dlrstore/0ab6325f-4185-11db-b0de-0800200c9a66/ch08_14_03.swf
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http://files.school-collection.edu.ru/dlrstore/0ab76ad3-4185-11db-b0de-0800200c9a66/ch08_23_08.swf
http://files.school-collection.edu.ru/dlrstore/0ab76ad3-4185-11db-b0de-0800200c9a66/ch08_23_08.swf
http://files.school-collection.edu.ru/dlrstore/0ab743cc-4185-11db-b0de-0800200c9a66/ch08_23_04.swf
http://files.school-collection.edu.ru/dlrstore/0ab743cc-4185-11db-b0de-0800200c9a66/ch08_23_04.swf
http://files.school-collection.edu.ru/dlrstore/bb570061-aae7-11db-abbd-0800200c9a66/ch08_23_07.swf
http://files.school-collection.edu.ru/dlrstore/bb570061-aae7-11db-abbd-0800200c9a66/ch08_23_07.swf
http://files.school-collection.edu.ru/dlrstore/bb14520c-aae7-11db-abbd-0800200c9a66/ch08_01_13.swf
http://files.school-collection.edu.ru/dlrstore/bb14520c-aae7-11db-abbd-0800200c9a66/ch08_01_13.swf
http://files.school-collection.edu.ru/dlrstore/0ab791e0-4185-11db-b0de-0800200c9a66/index_mht.htm
http://files.school-collection.edu.ru/dlrstore/0ab791e0-4185-11db-b0de-0800200c9a66/index_mht.htm

17 [TpakTuyeckas pabora Ne3
«IIpuroToBiieHHE pPaCTBO-
pa C 3aJlaHHON MAacCOBOM
JI0JIEH PAacTBOPEHHOTO Be-
IIECTBAY
18 Maccoas nons npumeceid. | [lonstue o yrctom BemectBe W npumecd. MaccoBas mous | J1. 32. OOpa3sipl BemecTB U MaTepuaioB co-
nmpuMecH B o0pasiie McxomaHoro BemiectBa. OCHOBHOE Bellle- | ACpPKAIIUX OMPEISICHHYIO JOJI0 IPUMECceH.
cTBO. Pacué€Tel Macchl OCHOBHOI'O BelllecTBa 1Mo macce Beule- | JlomamHuii skcniepuMenT 12. M3yuenue co-
CTBa, COJIEPIKAIIETO ONMPECICHHYI0 MAaCCOBYIO JIOJIFO MPUME- | CTaBa HEKOTOPHIX OBITOBBIX M (PapMaKOIOTH-
cel. YECKUX MPErnapaToB, COACPKAIINX OIpe/Ie-
JIEHHYIO JOJII0 MPUMECH T10 UX dTUKETKaM.
19 Pemenne 3amau u ymnpax-
HeHu# 1mo teMe «Marema-
THKa B XUMUN
20 Kontponbnas pabora Nel
nmo teme «MaremMaTHka B
XAMHUN
Tema l11. SIBjenusi, npoucxoasinue ¢ Bemecrsamu (11 1)
21 Pasznenenue cmeceii. CrnocoOsl pazaenenusi cmeceid U ourctka BemecTB. Hekoro- | JI. 33. IlpocenBanne cMecu MyKH U caXxapHO-
pble MPOCTEHIIHe CIOCcoObl Pa3eIeHHs] CMECEH: MpocenBa- | ro Mecka.
HUE, pa3JieJIeHue MarHuTOM, OTCTauBaHUe, NeKaHTauus, ueH- | [. 34. Pa3nenenue nopomikoB cepsl U XKeesa.
TpUQYrUpOBaHUE, pa3/IeJI€HUE C MOMOIIBI0 JenuTeabHoi Bo- | JI. 35. PazneneHue nopomkoB cepbl U MecKa.
POHKH. J1. 36. Paznenenne cMecu BOJbI U PACTUTENb-
HOTO MacJja JeTUTEIbHON BOPOHKOM.
. 37. UentpudyrupoaHue.
Jomamauit skcniepument 13. Pasnenenue
CMECH CYXOT'0 MOJIOKAa M PEYHOT0 MECKA.
22 OunbTpPOBAHHKE. OunpTpoBaHue B jaboparopuu, ObITYy W Ha mpousBoactse. | J. 38. dunbTpoBanue.

[Tonsatue o punpTpare.

. 39. PecniuparopHble Macku U MapJieBbIe
TIOBSI3KH.

Jl.o. 9. Usrorosnenue punbrpa u3z GpuibTpo-
BaJIbHOW OyMaru uiu OyMaxHOM cal(heTKH.
Jomaniauii akcriepumenT 14. M3rorosnenue
MapJIeBOH TMOBS3KH KaK CPEJICTBA WHIIHBH-
JyaJIbHOM 3alUTHI B IEPUOJT ATUJEMHUHU TPHII-




mna.

Jomamnuii sxcniepument 15. OrcrauBanue
B3BECH IOPOLIKA JIJIsl YUCTKU TOCYIbI B BOJIE
U e€ JeKaHTalusl.

23 AncopOrusi. [lonarue 06 ancopbumu u ancopbentax. AxkruBupoBaHHBIN | Jl. 40. AxcopOIHOHHBIE CBOMCTBA aKTUBUPO-
yrojib KaK BaXHEHIIMH aicOpOeHT, ero MCI0JIb30BaHUE B Obl- | BAHHOTO YIJISL.
Ty, Ha TIPOU3BOJICTBE M B BOCHHOM jieje. Y cTpoicTBo npotu- | J. 41. Cenukarenpb u ero npuMeHeHHE B ObITY
BOTrasa. Y JIETKOHU NPOMBIIUIEHHOCTH.
J. 42. IIpoTuBoras u ero ycTponcTso.
JlomarHumii skcnepuMenT 16. AncopOmms
KpacsIIMX BELIECTB KOKAa-KOJIbl aKTUBUPOBaH-
HBIM YTJIEM.
Jomarrauii skcriepument 17. AncopOrust Ky-
KYPY3HBIMH NAJIOYKAMM I1aPOB MaXy4uX Be-
IIECTB.
24 Juctrinsanys, Kpuctaiu- | JucTiiusanus Kak npouecc BblAeleHus Bemectsa u3 xunkon | /1. 43. [lonydyeHne AMcTHIUIMPOBAaHHON BOJBI.
3a1usi, BbIIapUBaHUE. cmecu. JuctuimpoBanHas Boja u obnactu ee npumenenus. | /1. 44. Komrekuus «HedTs u HEPTETTPOIYK-
Ileperonka Heptu. HedrenpoaykTsl. @pakiinOHHAS IEPETOH- | ThI».
Ka kuJKoro Bo3ayxa. Kpucrammsanus u BelnapuBanue B na- | JI. 45. Paznenenve nepManraHara u AMXpomMa-
60paTopuM U NPUPOJE. Ta KaJIusl CIOCOOOM KPHCTAIIIIH3AIMH.
25 [TpakTnueckast pabora Ned
«BpIpamuBanue Kpucrai-
JOB conu»  (JOMAaIIHUM
HKCIIEPUMEHT)
26 [TpakTueckas padora Ne5
«Ouncrka NIOBapEHHOMN
COJIN»
27 XUMUYECKUE PEAKIINH. [ToHsiTHE O XMMHMUYECKON peakiuu Kak mpoiiecce npespaiie- | 1. 46. BzaumonaeiicTBre NOpoOIIKOB Kene3a u

HHUA OJHUX BCIICCTB B JAPYIrHUcC. YcaoBus TeueHUs U IpeKpa-
IICHUA XUMHUYCCKUX peaKum‘/'I.

cepbl IPU HArPEBaHUH.
. 47. Ilonyuenune CO; B3auMOJEHCTBUEM
Mpamopa ¢ KHCIOTON 1 0OOHApYyKEHHUE eTo C
IMOMOIIILIO U3BECTKOBOM BOJBI.

J1. 48. Karanutuueckoe paznoxxenue H,O,
(MnQO; kaTtamu3zaTop).

N. 49. ®epmenTatuBHOE paznoxenne HyO; ¢
IMOMOILBIO KaTala3hbl.




. 50. KucnoTHbI! OrHETYIIUTENb, €T0
YCTPOMCTBO, IPUHIIUI JCHCTBUS.
Homarmnwuii sxcniepument 18. M3zyuyenue co-
CTaBa U MPUMEHEHUSI CHHTETHYECKHX MOIO-
IIUX CPEJICTB, COAEPKAILNUX SH3UMBI.

28

[Ipu3Haku  XMMHMYECKHX
peaKLHii.

[Ipusnaku xumuyeckux peaknuii. ObpasoBaHHue ocajka, pac-
TBOPCHUC OCaJiKa, BBIACIICHUC Ira3a, IMOABJIICHHUC 3allaxa, U3Mce-
HEHHEC 1IBE€TA, BBIACICHUEC WJIN ITOIIOIICHUEC TCINJIA.
http://files.school-collection.edu.ru/dIrstore/bb145208-aae7-
11db-abbd-0800200c9a66/ch08 01 09.swf
http://files.school-collection.edu.ru/dIrstore/617f8dca-8cff-
11db-b606-0800200c9a66/ch08 26 02.swf
http://files.school-collection.edu.ru/dIrstore/617f8dc9-8cff-
11db-b606-0800200c9a66/ch08 26 01.swf

. 51. Peakuust HelTpanu3aluu OKpameHHOTo
¢denondrazenHom pacTBopa mENOUN KUCIIO-
TOMH.

1. 52. BaumopeiictBue pactBopoB KMnOy u
K>Cr,07 ¢ pactBopom Na,SOs.

M. 53. Ilonyuenue ocagka Cu(OH), u
Fe(OH)3 peakiuii ooMeHa.

J1. 54. PacTBOpeHrE OMyYEHHBIX OCAKOB
THIPOKCUJIOB METAIIJIOB B KUCIIOTE.

. 55. llonyuenne CO, u3 xapOboHaTa HaTPUs
C KUCIIOTOM.

J1.0.10. 3yuenue ycTponcTBa 3aKUTAIKH U
e€ IJIaMeHU.

Jomamrnuii sxciepuMenT 19. Pasnoxenue
IIUTBEBOM COMBI M CaxapHOM IyApHI IPH
HarpeBaHuu.

Jomamauit a3xcniepument 20. PactBopenne
tabnerku acnupuHa YIICA B H20.
Jomamnuii a3xcniepuMent 2 1. [Ipurorosnenune
M3BECTKOBOM BOJIBI M ONBITHI C HEH.
Jomamnuii sxcniepumenT 22. B3aumonei-
ctBue pactBopa KMnOy4 ¢ ackopObuHOBOit
KHCJIOTOM.

29

[TpakTiueckast pabora Ne6
«Kopposus METAJIOB
(ToManHuM HKCIEPUMEHT)

30

OO6o0mieHne 3HaHUK TIO
TeMe «SIBJieHus, MPOUCXO0-
JISITIHE C BEIIECTBAMI)

31

Kontponbhast pabora Ne2
o TeMe <«CIBneHus, npo-



http://files.school-collection.edu.ru/dlrstore/bb145208-aae7-11db-abbd-0800200c9a66/ch08_01_09.swf
http://files.school-collection.edu.ru/dlrstore/bb145208-aae7-11db-abbd-0800200c9a66/ch08_01_09.swf
http://files.school-collection.edu.ru/dlrstore/617f8dca-8cff-11db-b606-0800200c9a66/ch08_26_02.swf
http://files.school-collection.edu.ru/dlrstore/617f8dca-8cff-11db-b606-0800200c9a66/ch08_26_02.swf
http://files.school-collection.edu.ru/dlrstore/617f8dc9-8cff-11db-b606-0800200c9a66/ch08_26_01.swf
http://files.school-collection.edu.ru/dlrstore/617f8dc9-8cff-11db-b606-0800200c9a66/ch08_26_01.swf

ucxoadamme C€ BCIICCTBa-
MH»

Tema IV. Paccka3bl no xumuu (34)

Kondepenmusa «Boinato- | XKuznup u gesrensHocts M. B. Jlomonocosa, /I. . Menne-
uecss pycckue ydénele- | jieeBa, A. M. byriepoga.

XUMHUKHA
33-34 3amura npoektoB «Bemie- | MccnenoBanus B 00J1aCTH XMMHYECKUX PeAKIUi: (POTOCHH-
CTBAa M XMMHUYECKHE peak- | Te3, TOPCHUE U MEIJICHHOE OKHCICHUE, KOPPO3HS METAILIIOB
LA M CIOCOOBI 3aIMTBI OT He€, Apyrue peakimuu (Mo BBIOOPY

oOyJarommxcs).

Kpurepun u HOpMbI OLIEHKH 3HAHUI 00yYAKOLIUXCS
1. Onenka ycTHOro oTBeTa

Ounenka "5" craBurcs, eciny 00y4Jaromuncs:

1. moka3piBaeT riy00KOe M MOJHOE 3HAaHUE U IOHMMaHUE BCero 00bEMa NporpaMMHOI0 MaTepualia; IoJHOe IOHUMaHUE CYLIHOCTH pacCMaTpHU-
BAEMbIX MOHATUMN, ABJIECHUN U 3aKOHOMEPHOCTEMN, TEOPHi, B3AUMOCBSI3EH;

2. yMeeT COCTAaBUTh MOJIHBINA U MPaBUWIBHBINA OTBET Ha OCHOBE M3YUYE€HHOI'0 MaTepHaa; BbACIATH INIaBHbIE MOJI0XKEHUS, CAMOCTOSITENBHO MO /1-
TBEP>KJ1aTh OTBET KOHKPETHBIMU IIpUMEpaMHU, (pakTaMH; CaMOCTOSTEIbHO U apI'yMEHTUPOBAHO JIeaTh aHalIu3, 0000IIeHNs, BEIBO/IbI; YCTaHABIMBATD
MEXITpeIMETHbIE (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHNUIN) U BHYTPUIIPEIMETHBIE CBSA3H; TBOPUYECKH TPUMEHSATH ITOJyYCHHbIE 3HAHUS B HE3HAKOMOH
CUTYallU; TIOCIIE0BATENbHO, YETKO, CBSI3HO, 000CHOBAHHO M 0€30IIM00YHO U3/1araTh y4eOHbIN MaTepual; AaBaTh OTBET B JIOTHYECKOM MOCIIeI0Ba-
TEJIBHOCTHU C UCIIOJIb30BaHUEM NMPUHATON TEPMUHOJIOTHH; 1EJIaTh COOCTBEHHBIE BBIBOJIBL; (HOPMYIMPOBATh TOUHOE OIPEeSIEHHE U HCTOJIKOBAaHHE OC-
HOBHBIX IOHSATUH, 3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT Y4eOHUKA; U3JIaraTh MaTepHrall JIUTEPaTyPHBIM SI3bIKOM; PABUIIBHO U
00CTOSITENIHO OTBEYATh Ha JIOTIOJIHUTENbHBIE BOIIPOCH! YUUTENSI; CAMOCTOSITEIBHO M PallMOHAIBHO UCTI0JIb30BaTh HATJISAHbBIE TOCOOUS, CIIpaBOYHbIE
MaTepuaibl, yueOHUK, TOMOIHUTEIbHYIO IUTEPATYPy, IEPBOUCTOUHUKH; IPUMEHATH CUCTEMY YCIOBHBIX 0003HAaUEHHM MPH BEIEHUH 3aIucel, CONpo-
BOXK/JAIOIMX OTBET; UCIIOJIBb30BaHUE [T JJOKA3aTEIbCTBA BHIBOIOB M3 HA0JIIOICHHU U OIBITOB;

3. CaMOCTOSITENTFHO, YBEPEHHO 1 0€30MIMO0YHO TIPUMEHSIET TIOTyIEeHHBIC 3HAHHSI B PEIICHUN TTPo0JIeM Ha TBOPYECKOM YPOBHE; JIOITYCKAET HE
6oJiee OJJHOrO HEOUYETA, KOTOPBIH JIETKO UCIPABIISET MO0 TPEOOBAHUIO YUUTEINS; UMEET HE0OXO0AUMbIE HAaBBIKKA PA0OTHI C MPUOOpaMH, YepTeKaMH,
cXeMaMU U TpauKaMi, COMYTCTBYIOLIUMH OTBETY; 3alHCH, COMPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBuTCs, eciiu 00yJaronuiics:

1. noka3pIBaeT 3HaHUS BCETO M3YYEHHOI'O IPOrpaMMHOI0 MaTepHasa; Ja€T MOJHbIN U IPaBUIIbHBIN OTBET HAa OCHOBE M3YUYEHHBIX TEOPUIL; He-
3HAYUTENIbHbIE OIIUOKH U HETOUETHI IPH BOCIPOU3BEIEHUH U3YYEHHOI0 MaTepHaa, orpeieleHus MOHATHI Jall HeMoJIHbIe, HeOOIbIINe HETOYHOCTH
IIPU UCIIOJIb30BAHUU HAYyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 0000IIEHUAX U3 HAOIIOACHUN U OTBITOB; MaTepHUall U3J1araeT B OMPEIeICHHOMN JIOTHYECKOM
M0CJIeI0BATEIbHOCTH, TIPH 3TOM JIONYCKAET OJHY HErpyOyro omMOKy Win He 0oJiee IBYX HEJOUYETOB M MOXKET MX MCIIPABUTh CAMOCTOSITENILHO TPH
TpeOOBAHUU WJIU NIPH HEOONBIION TOMOIIY NPENOAABATENS; B OCHOBHOM YCBOMJI Y4eOHBIN MaTepHa; MOATBEPKAAET OTBET KOHKPETHBIMU IIpUMeEpa-




MU; IPABUJIBHO OTBEYAET HA JIOIIOJHUTENIBHBIE BOIIPOCHI YUUTENS;

2. yMeeT caMOCTOSITEIbHO BBIJEIATh [NIaBHbIE IOJOXKEHUS B U3yUYCHHOM MaTepuaie; Ha OCHOBaHUM (DakTOB U MpUMEPOB 0000111aTh, J1eJ1aTh BbI-
BO/JIbl, yCTAHABIIMBATh BHYTPUIIPEAMETHBIC CBSI3U; IPUMEHSTDH MTOJyYCHHbIE 3HAHUS Ha IPAKTUKE B BUIOM3MEHEHHOW CUTYallUU, COOIOAaTh OCHOBHBIC
IIpaBUJIa KYJIBTYphl YCTHOW PEUH U CONIPOBOXKIAIOIIEH MMCbMEHHOM, NCII0Ib30BATh HAYYHbIE TEPMUHBI;

3. He o0namaeT JOCTaTOYHBIM HAaBBIKOM pabOTHI CO CIIPAaBOYHOM JIUTEPATYpOi, yueOHUKOM, IEPBOMCTOYHUKAMU (TIPAaBUILHO OPHEHTUPYETCH,
HO paboTaeT MeJICHHO); IOMyCKaeT HerpyOble HapyIIeHus MpaBuil 0(pOPMIICHHUS TUCbMEHHBIX padoT.
Onenka "3" craBurcs, eciy 00yJaromuncs:

1. ycBoui ocHOBHOE cojiepkaHue yueOHOro Marepuasia, UMeeT IpoOenbl B YCBOEHUM MaTepualla He IPensTCTBYIOLIME AaJbHEeHIIeMy yCBOe-
HUIO IPOIrPaMMHOI0 MaTepuaa;

2. MaTepHai u3JjlaraeT HeCUCTEMaTU3UPOBAHHO, (pparMeHTapHO, HE BCEra M0CIe10BaTeIbHO;

3. MOKa3bIBaeT HEJOCTATOYHYIO COPMHUPOBAHHOCTD OTJCIIbHBIX 3HAHUI M YMEHUI; BBIBOJIBI M 000OIIEHHUS apTyMEHTUPYET CJ1a00, TOITYCKaeT B
HHUX OIIHOKH;

4. nomyCTHUJI OIUMOKU M HETOUHOCTH B UCII0JIb30BAHUU HAyYHOU TEPMHUHOJIOIMH, ONPECIICHUS IOHITUN Jall HEIOCTaTOYHO YETKHUE;

5. He UCNOJIb30BaJ B KAYECTBE JI0KA3aTEIbCTBA BBIBO/IBI U 0000IIEHUS U3 HAOII0JeHUH, (PaKTOB, OIIBITOB MM JOIYCTHII OLIMOKH IIPU UX U3J10-
KCHUHU;

6. UCIIBITHIBAET 3aTPYAHEHUS B IPUMEHEHUH 3HaHUI, HEOOXOAUMBIX JUISl PELICHUS 3aJja4 Pa3IMUHbIX TUIIOB, IPU O0BSICHEHUN KOHKPETHBIX SIB-
JICHUI Ha OCHOBE TEOPUIl U 3aKOHOB, WM B MTOJATBEP)KICHUU KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO PUMEHEHUS TEOPHUIA;

7. OTBEYaeT HEMOJIHO Ha BOIPOCH! yuuTens (yrnyckas i OCHOBHOE), MJIM BOCIIPOM3BOIUT CO/IEPIKaHUE TEKCTa yUeOHHKA, HO HEIOCTaTOYHO 110-
HUMAaeT OT/EJIbHBIE MTOJI0KEHUSI, UMEIOLIIE Ba)KHOE 3HAUEHNE B ATOM TEKCTE;

8. 00HapyXMBaeT HEJOCTATOYHOE TOHUMAaHUE OT/IENIbHBIX MOJI0KEHUH NMPH BOCIIPOU3BEIEHUH TEKCTa yueOHUKa (3amucei, IepBOMCTOYHHUKOB)
WM OTBEYAET HEMOJHO Ha BOMPOCH! YUUTENS, JONyCKasi OJHY-/BE ITpyOble OMIMOKH.
Ouenka "2" craBuTCs, €ciu 00y4arOmUNCS:

1. HE YCBOMII U HE pacKpblll OCHOBHOE COJIEp)KaHNE MaTepuaa;
. He JIeJIaeT BBIBOJOB U 000O0IIEHHI;
. HE 3HAeT U HEe IOHUMAET 3HaYUTENbHYIO UJIM OCHOBHYIO YacTh IIPOrPaMMHOr0 MaTepHasa B Ipe/iesiax MOCTaBIeHHBIX BOIIPOCOB;
. WM UMeeT ci1abo chopMrUpOBaHHBIE M HENOJIHbIE 3HAHUS M HE YMEET MPUMEHATh MX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 3aj1au o o0pasiy;
. WJIM TIpU OTBETE (Ha OJIMH BONIPOC) JOIMyCKaeT Oosiee ABYX TPyOBIX OIIMOOK, KOTOPhIE HE MOKET UCIIPABUTh AK€ MPU MOMOIIM YUUTES.

[ I SN VS I )

2. OneHKa IKCIepPUMEHTATbHBIX YMEHUH (IPAKTHYECKHUX padoT)
OreHka cTaBUTCS Ha OCHOBAaHUH HAOJIOCHUS 32 00yYarOIMMUCS U MUCbMEHHOTO OTYeTa 3a paboTy.
Ouenka "5" craBurcs, ecinu 00yJaromuncs:
1. mpaBWJIBHO OIIPENENHII LIENIb OTbITA;
2. BBITIOTHIII pa0OTY B TIOJTHOM 00beMe ¢ COOITI0IEHEM HEO0X0IMMOM TTOCIIEIOBATEIEHOCTH TIPOBEICHHUS ONIBITOB U I3MEPEHUH;
3. caMOCTOSITENIFHO M pallMOHAILHO BBIOPA U MOJATOTOBMII JUIs OIbITa HEOOXO0IMMOE 000pYA0BaHHE, BCE OMBITHI IIPOBEI B YCIOBHUAX U PEXU-
Max, 00eCTIeYMBAIOIINX MOTYYECHNE Pe3yIbTaTOB U BHIBOJIOB ¢ HAMOOJBIIEH TOYHOCTHIO;



4. Hay49HO TPAMOTHO, JJOTUYHO OIKCAJT HAOIOICHUS U CPOPMYITUPOBAT BBIBOJIBI U3 OMBITA; B IPEICTABICHHOM OTYETE MPABIIIBHO M aKKYpaTHO
BBITIOJTHIII BCE 3aIIUCH, TaOIUILIBI, PUCYHKH, YEPTEKH, IpaUKH, BHIYUCICHUS U CIIEIall BbIBOIBL;

5. IPOSIBISIET OPraHU3aMOHHO-TPYAOBEIE YMEHUS (IOIeP)KUBACT YUCTOTY pabovero MecTa ¥ MopsIOK Ha CTOJIe, SKOHOMHO MCIOJIb3YeT pac-
XOJIHbIE MaTepUasbl).

6. DKCIIEPUMEHT OCYIIECTBIISET MO TUIAHY C YI€TOM TEXHUKH OC30MaCHOCTH U MPABIII PabOTHI C MaTeprallaMd U 000PYIOBaHUEM.

Ouenka "4" craBuTCS, €M 00YYAIOIIMICS BBITIOIHUI TpeOOBaHUA K olieHke "5", HO:

1.oIBIT IPOBOAMI B YCIOBHSIX, HE 00ECIIEUMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUM;

2. uiau ObUIO JIOMYIIEHO JABa-TPH HEJI0UEeTa;

3. wiu He 6osiee OTHOM HETrpyOOl OMMOKK U OJJHOTO HEAO0YeTa,

4. WU SKCIIEPUMEHT MPOBE/ICH HE TIOJTHOCTHIO;

5. WM B ONIMICAHUH HAOJIOJICHUH U3 OIBITA JOITYCTHII HETOYHOCTH, BBIBOJIBI CCIIAT HETIOJIHEIC.

Ouenka "3" craButcs, ecinu 00y4aromuncs:

1. IpaBHIIBHO OIPEIEIIII ST OTIBITa; PA0OTY BBIIOHSET MIPABMIILHO HE MEHEE YeM HAIlOJOBHHY, OJJHAKO 00BhEM BBITIOJTHEHHOW YaCcTH TaKOB,
YTO TO3BOJIIET NOMYYUTh MPABUIILHBIEC PE3YIbTATHI U BHIBOABI IO OCHOBHBIM, IPUHIIMITHAIBHO BaXKHBIM 3a7auaM padoThI;

2. wim noadop o0opyaoBaHUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PabOTHI 10 HAYaIy OIIBITA MIPOBEII C TIOMOIIBIO YUUTEIIS; WK B XO/I€ TIPOBEIe-
HUS OTIbITA U U3MEPEHU ObLIN AOMYIIEHBI OIUOKY B OMMCAHUU HAOMIOIeHUH, POpMYIHpPOBAaHUH BHIBOJOB;

3. OMIBIT MPOBOJIMIICS B HEPAIIMOHAIBHBIX YCIIOBHUSX, UTO MPUBEJIO K TIOTYYSHUIO PE3YIBTATOB C OOJIBIIEH MOTPEITHOCTHIO; HITH B OTYETE OBLITN
JIOTYILIEHBI B 00IIIEH CII0KHOCTH He 0oJiee IBYX OMIMOOK (B 3aIUCIX €UHHII, U3MEPEHUSX, B BEIUUCICHUX, TpaduKax, TabnuIax, cxemax, aHaau3e
MOTPEIIHOCTEN U T.1.);

4. nomyckaeT TpyOyro OMOKY B X0JIe IKCIIepUMeHTa (B 00bSICHEHNH, B 0DOPMIIEHUHU pabOThI, B COOTIOICHUH MPABUI TEXHUKU 0€30MacCHOCTH
pu paboTe ¢ MaTepragaMu U 000pyJ0BaHUEM ), KOTOpasi UCTIPABJISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Ouenka "2" craBuTCS, €Ciy 00y4arOIIUHCS:

1. He OmpeNeNI CAaMOCTOSTEIIBHO TIeITh OIBITA; BBIMTOJHUI pa00Ty HE TIOJTHOCTHIO, HE TIOJITOTOBIII HY)KHOE 000pYI0BaHHE U 00BEM BBITTOJIHCH-
HOM yacTH pabOThI HE TIO3BOJISIET CIeTaTh MPABUIHHBIX BHIBOJOB;

2. WM ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOTIOICHHSI POU3BOIUIINCH HETIPABUIIHHO;

3. unu B XoJie paboThI U B OTUETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEIOCTATKHU, OTMEUYEHHBIE B TpeOOBaHUAX K oeHke "3";

4. nomyckaert aBe (1 6osee) rpyObie OITMOKU B X0J1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0)OpMIIEHUU PabOThI, B COOTIOICHUN TTPABUI TEXHUKHU
0€30MacHOCTH MPH paboTe C BEIECTBAMHU M 000PYyI0BaHHEM, KOTOPbIE HE MOKET UCIPABUTH JaKe MO TPEOOBAHUIO YUUTEIIS.

3. OneHka yMeHHUi pemaTh paciyeTHbIE 321a4H
Onenka «5»:
B JIOTHYECKOM PaCCYKJICHUH U PEIIEHUH HET OMIMOOK, 3a/jaua pelieHa paloHaIbHBIM CIIOCO00M;
Ouenka «4»:
B JIOTUYECKOM PACCYKJICHUH U PEIICHUs HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pelieHa HepallMOHAIbHBIM CLIOCOOOM, MIIU JIOMYIEHO He 00-
Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
Onenka «3»:



B JIOTHYCCKOM paCCy)KI[eHI/II/I HECT CYH_IGCTBGHHBIX OH_II/I6OK, HO aonymeHa CyH_IeCTBeHHaSI OI_HI/I6Ka B MaTCMAaTHUYCCKHUX pvaeTax.
Onenka «2»:

1. mMeeTcs CyIeCTBEHHbIE OIMOKH B JIOTHYECKOM PACCYXKIEHUH U B PELICHUH;

2. OTCYTCTBHE OTBETA HA 3aJaHUE.

4. OueHKa KOHTPOJIbHBIX PadoT

Onenka «5»:

OTBET TOJIHBIN M MIPABWIbHBINA, BO3MOYKHA HECYIIECTBEHHAS OIINOKA.
Onenka «4»:

OTBET HEMOJIHBIN UK IOMYIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»:

paboTa BBITIOJIHEHA HE MEHEe YeM HAIOJIOBUHY, JOMYIIEHa OJ{Ha CYIIECTBEHHAs OIKUOKa U MPU 3TOM JIBE-TPU HECYIIIECTBEHHBIE.
Onenka «2»:

1. paboTa BBINOIHEHA MEHBIIIE YeM HAMOJIOBUHY HIIA COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OLINOOK;

2. paboTa He BBINOJIHEHA.

[Tpu orieHKe BBHIMOTHEHNUS KOHTPOIbHON pabOThI YUYUTHIBAIOTCA TPeOOBaHUS €IMHOTO ophorpaduueckoro peskuma.

Jlnst olleHuBaHUs 3HAHUI U YMEHUH 00yJaroNiXCsl UCIOIB3YIOTCSl KOHTPOJIBHO-M3MEPUTENILHBIE MAaTepPHabl, pa3padoTaHHbBIE aBTOpaMHU y4eO-
HO-METOJJMYECKOTO KOMILIeKCa:
e Tadpuensn O.C. Xumus. Meroauueckoe nocodue. 7 kiacc: yuebHoe nocodue i odmeodpasoparenbHbix opranuzanuii / O. C. I'abpuensH,
N.B. Akcénosa, N.I'. OctpoymoB. — M.: [IpocBemenue, 2017.



