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INOACHUTEJIbHAS 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHIEMIUU MPENoIaBaHusl Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIMUECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaroImUXCsi, OMpeaessieT BO3ZMOXKHOCTH MPEAMETa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMUMHMH 00ECIEeYMBAIOTCS CHEIM(UKON coaepx aHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMUCs CUCTEMBI NEPBOHAYATIBHBIX MOHATHI XMMHUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepaHHe CKJIQAbIBACTCS U3 CHUCTEMbI MOHSITUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUH H3 paHee W3YyYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKlnid, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpaleHus C BeI[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUEHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIUMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



INJNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOT'PAMMBLI 110 XUMUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTATHl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00mIEro 00pa3oBaHHs
JOCTUT'aKOTCA B XO€ O6y‘-IeHI/ISI XHUMHHU B €JUHCTBC y‘-Ie6HOI71 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKUMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMU, MPUHATHIMA B OOIIECTBE MpaBHJIAMH M HOPMAaMU TOBCICHHS H
CIOCOOCTBYIOT MIPOLIECCAM CAMOITO3HAHMS, CAMOPA3BUTHS M COLMATU3AINH 00YYAFOIIIXCS.

JIngHocTHBIE PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH O6y‘IaIOH_[I/IXC$I PYKOBOJACTBOBATHCA
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PACIIUPEHHE OIbITA ACATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

LIEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIeMI0, TOHMMAaHKs 3HAYCHHS XHMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJCTh JIOCTOBEPHOW MH(OpPMALUCH O MEePeIOBbIX JOCTHKECHHUSAX M OTKPBITHUAX
MHUPOBOM M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJICTABICHUS O COLHAIBHBIX HOPMAax M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B 06IHeCTBeHHO HOHC3HOﬁ,
y4eOHOMCCIICIOBATEILCKON, TBOPYECKONH W JPYrWX BHIAX JESTEIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOI AEATEIBHOCTH TPH BBIMOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIIIOJIHCHUH XMUMHYECKHX OKCIEPHMEHTOB, CO3JaHHU YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIX B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIbHOCTH, TOTOBHOCTHU
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOHUX TOBapHHleﬁ C IMO3WIHMKU HPABCTBCHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHPOBO33PEHYECKHE  MPEJACTABICHHS O  BEIMIECTBE W  XHMHYECKOM  peaKiuw,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTaBJIAIOINHWEC OCHOBY JJIA
NOHUMAHHUsI ~ CYINIHOCTH  HAyYHOW KapTHHBI ~MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3AUMOCBS3SIX YEIOBEKAa C MPHUPOIHOI cpeoil, o poiu
XUMHHU B ITIO3BHAHUHU O3TUX SaKOHOMepHOCTeﬁ;

IMO3HAaBAaTCJIbHBIC MOTUBBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HaHUHA 10 XUMHU,
HEOOXOMMMbIC Ui OOBSCHEHHs HaOIIOJAaeMbIX MPOILECCOB U SIBJICHHM, [MO3HABATEIBHOM,
UH(GOPMAIIMOHHON U YATATEILCKOW KYJIbTYPhI, B TOM YKCJI€ HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOM JUTEPaTypOH, NOCTYHNHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHIO U MO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
€aM000pa30BaHUI0, POSKTHOW U HCCIEIO0BATENBCKOM ACATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHS B JajbHEHIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUC NCHHOCTU JKU3HU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3J0pPOBLIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHWE TMOCIEACTBHI U HEMPHUAITHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOCHUS
npaBuJl 0€30MaCHOCTH TP OOpAleHHH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHON
KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQecCHii U TpyAa pa3iIuyHOro pojia, yBaKEHHUE K
TPyy U pe3yjbTaraM TPYIAOBOM MAESATEIBHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUS
NpEJAMETHBIX 3HAHUA TIO0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAJILHOW TpPaeKTOPUU
NPOJODKEHUsST 00pa3oBaHUs C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B TIPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0e30macHOro odpasa >KU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30ITacHOTO TOBEACHUS MpHU paboTe C BEIECTBAMH,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPHU H3yYECHUU XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PEIIecHUS
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOrO MBIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKAaTUBHOW U COLIMAIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpenMeTHBIX pe3yabTAaTOB BBIICISIOT 3HAYUMBIE UIA (POopMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIUI, TUNOTe3a, (aKT, CUCTeMa,
MPOILIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
IIEJIOCTHOM HAay4YHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE yueOHBbIC NEeUCTBUS (TO3HABaTEIbHEIE,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble jornueckue n1elcTBUS:

YMEHHsI HCHOJb30BaTh MPHEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOSCHUU 3HAHUMU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIWBATh B3aUMOCBSI3b C JPYTUMHU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBICHUMW, BHIOMPATh OCHOBAaHUS W KPUTEPUH IJIs1 Kiaccuukanuu
XUMHUYECKHUX BEIIECTB M XMMHUECKUX PEaKIUi, YCTaHABIUBATh MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTHUECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEyKTUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS TMOHATHS (MIPEAMETHBIE U METaINpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opMmylia W ypaBHCHHE XHUMHYECKON peakmuu — TpU PEIIeHHH Yy4eOHO-
MO3HABATENbHBIX 3a/a4d, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U



XUMHYECKHX PEaKLUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
POTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBble ncciiegoBaTe/bcKue eiiCTBUS:

YMEHHUE HCHOJb30BATh MOCTABIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadyecTBE OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPTaHM3allU U TPOBEICHHUIO YYCHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/I0M IPOLIECCa, CAMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yiabTar, (GopMyIMpOBaTh OOOOLIEHHS M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOIO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX UCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE IPUMEHSTh pa3IMuHble METObl U 3aIPOCHl IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAaHHBIX, HEOOXOAMMBIX JJIs1 BBIITOJHEHHs yY€OHBIX U 03HABATENIbHBIX 3a/1a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHMS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpPMYy IperCTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHAIUSAMU;

YMEHHE HCIONIb30BaTh W aHAIM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHbIE YHHBepPCaJIbHbIe Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISATH MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAUI0 PEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3ULUN (0OCYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBH, ONpeeNIeHNe KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTUBHBbIE yHHBepcaJbHbIe y4eOHbIE AeiicTBHA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTUPOBAaTh NPEJIOKEHHBIH alropuT™M AECHCTBUM IpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATHE COOTBCTCTBHUEC IMOJIYYCHHOI'O pe3yjibTara 3asIBIICHHOM e,
YMCHUC UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IPCJIaracMbIC B YCJIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0S3aTENBHOIO COJEpIKAHUS,

YCTaHOBJIEHHOIO JaHHON (QenepanbHOil paboueid mpOrpaMMoi, BBIIEISIOT: OCBOEHHbBIE
0o0yJaromyMuUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMA, crenupuyeckue Uis
OpeaMETHOW 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSATHI: aToM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECh (OHOPOIHAS U HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJIsIpHasi Macca, KOJMYECTBO BEILECTBA,
MOJIb, MOJISIPHAsE Macca, MaccoBas MO XHMHYECKOTrO 3JIEMEHTa B COEIWHEHHH,
MOJISIpHBI  00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPUIATEIHHOCTD,
CTETIEHb OKHUCIICHHS, XUMHUYECKas peakuus, KiIacCU()UKAUUs pEaKIui: peaKuu
COCIMHEHUS, PEaKlUU PA3IOKEHHsI, PEaKIUU 3aMEIICHHUs, PeaKIHu OOMEHa, 3K30- U
SHAOTEPMHUECKHUE PEAKLUHU, TEIUIOBOM A(PQEKT peakiuu, SApO aroMa, JIEKTPOHHBIN
CIIOM aroma, aTOMHas OpOUTallb, PagUyC aroMa, XUMHUYECKas CBs3b, IOJSpHAs H
HENoJIsipHasi KOBAJIEHTHAs CBsI3b, NOHHASI CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBast
J10J151 BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHYECKHMX IOHATHMM M TNPUMEHATH ITH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCMOJIb30BaTh XHWMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIEHUS (OPMYJIT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTpeNieNiATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHMSX, CTENEHb
OKHMCIICHHsI 3JIEMEHTOB B OHMHApHBIX COEIUMHEHUSX, IPHUHAIJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy CO€QMHEHUH 1o ¢dopMmynaM, BUA XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cMbich [lepuoamueckoro 3akona JI. M. MeHneneeBa: neMOHCTPUPOBATH
NOHMMAHHE TEPUOJNYECKON 3aBHUCHMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT HUX
nosoxkeHnss B llepuoauueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS, 3aKOHAa ABOTaIpo;

ONKCHIBaTh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHX JJIEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHas mnoxarpynma (A-rpynma)» u
«mobounast moarpynmna (b-rpymnma)», wmamele W OONBIIHE TMEPHOIBI, COOTHOCHUTH
0003Ha4yeHusi, KOTopble MMelTcsl B Tabnuue «llepuoauueckas cucrtemMa XMUMHYECKUX
aneMeHToB J[. M. MeHnzaeneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHMSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOlee YHUCIO DBJIEKTPOHOB H
pacrnpeziesieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHEe BEIIeCTBa, XUMHUYECKHE
peakiuu (IO YHMCAYy M COCTaBy YYacTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEMJIOBOMY

sbdexry);



XapakTepu30BaTh (OMHUCHIBATh) OOIME XMMHYECKHE CBOMCTBA BEIIECTB Ppa3IMYHBIX
KJIaCCOB,  NOJTBEpXKJas  ONHUCAaHUWE  MPUMEpPaMU  MOJICKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKHX pEaKIWi; TMPOTHO3UPOBATh CBOWCTBA BEIISCTB B
3aBUCHUMOCTH OT WX KAaYECTBEHHOI'O COCTaBa, BO3MOXHOCTH TMPOTCKAHHUS XHUMHUYECKUX
MIPEBpAICHH B Pa3JIMYHbIX YCIOBHSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (popmyse COeIuHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

MPUMEHSTh OCHOBHBIC OINEPALMUA MBICIUTEIHHONU NEATEIHPHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, O0OOIIEHHE, CHUCTEeMaTHU3alNIo, KIacCU(UKAINIO, BBISIBICHUE MNPUYMHHO-
CJIEACTBEHHBIX CBSI3€M — Il M3YYEHHsS] CBOMCTB BELIECTB U XMMHYECKHUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbI TIO3HAHUS — HAOJIIOICHUE, U3MEPEHUE, MOJICITUPOBAHKE,
9KCIIEPUMEHT (peabHbIi U MBICICHHBIN);

cleoBaTh IMpaBUiiaM  TOJNB30BaHUS XUMHUYECKOH Tocyaod U  1a00paTOpHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiIaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMHU TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO IMOTYYCHHIO H
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJAa H KHCIOPOJAd), MPUTOTOBICHHUIO
pPacTBOPOB C OMpeneNEHHON MacCOBOM JoJieil pacTBOPEHHOIO BEIIECTBA, TUIAHUPOBATH U
MPOBOAUTh XUMHYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IEIOYEH H
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K konny oOydeHus B 9 kiacce NpeIMETHBIE pe3ylbTaThl HA 0A30BOM YpPOBHE JOJIKHBI

oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHSTHHA: XMMHYECKMH DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTb,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XMMHMUYECKas peakUus, XUMHUYECKas
CBS3b, TEIUIOBOM 3((eKT peakiuu, MoJib, MOJSIPHBI 00BEM, pacTBOp, IIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJEKTPOJIUTHUECKas JAMCCOLMAlMsl, pPEeaKU HOHHOro oOMeHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMblE peakiuH,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKHCIEHHUE
U BOCCTaHOBJIEHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XMMHUYECKass CBs3b (KOBaJIeHTHas,
MOHHAsl, METaJUIMYecKas), KpUCTalsInyeckas pemiérka, KOppo3usi METaJjoB, CIUIABBHI,
CKOPOCTh XMMMUYECKOM peakuuu, MpenenbHo jgonyctumas KoHueHtpamus [IJIK
BELIECTBA,

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHYECKHX MOHSATHM M NPUMEHSTH ITH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJMKY JJIsi COCTaBlieHHUs (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTIpEeeNATh BAJIEGHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B COETMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHA/IEKHOCTh BEILIECTB K OIMpeleIEHHOMY KJIAcCy COeTUHEHUN
no GopmynaMm, BUJ XUMHUYECKOW CBS3M (KOBaJeHTHAs, HWOHHAs, METajUIMYecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps]l MOHA M0 XMMHUYECKOH (GopMmysie, XapaKkTep Cpelsl
B BOJHBIX PAacTBOPAaxX HEOPraHUYECKUX COCIMHEHHUM, TUIl KPUCTAJUIMYECKOW pPEIIETKU
KOHKPETHOI'O BELIECTBA;



packpsiBaTh cMbici [leprnoandeckoro 3akona /JI. 1. MenaeneeBa u 1eMOHCTpUPOBATH €I0
NMOHMMAaHUE: ONHMCHIBaTh W XapakTepu3oBaTh TaOnuuHyio ¢opmy Illepuonnueckoit
CHUCTEMbl XHMMHMYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJlaBHas mnoarpynna (A-
rpymmna)y u «mobounas mnoarpynna (b-rpymma)», maneie W OOJbIIME TEPHOIHI,
COOTHOCUTH 0003HAYEHUsI, KOTOPbIE UMEIOTCS B MEPUOINYECKOM TabIuUIlE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sapa,
o0I1ee 4uCiIo MEKTPOHOB U PACHpPECNCHHE UX IO 3JIEKTPOHHBIM CJ0SIM), OOBSCHSITDH
o0111e 32aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B Ipeaesiax
MaJIbIX IEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIIeCTBa, XUMHUYECKHE
peakiuu (IO YHMCIYy M COCTaBy YYAacTBYIOIIMX B PEaKIMHU BEHIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENIEHEH OKUCTICHHS XUMHUYECKHIX JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOImMME U CHEMU(UICCKUE XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOXHBIX BELIECTB, MOATBEPXK/IAsi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX H
MOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPaBHEHUS 3JICKTPOJUTHYECKON IHCCOLMALMU KUCIOT, IEI0YEH U COJEH,
IIOJIHBIE U COKpAIllEHHbIE YpPAaBHEHUs peakLUUi MOHHOIO OOMEHa, ypaBHEHUS PEaKIHil,
MOJATBEPXKJAIOIIUX  CYIIECTBOBAHME TEHETHYECKOW CBSI3M MEXIy BelIeCTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi HOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX PEBPAILIEHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMEeHTa Mo (GopMyiie COeTUHEHUs], MaCCOBYIO OO BEIIEeCTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

coOnrofarh MpaBWia TIOJb30BaHUS XMMHUYECKOW TocyAoM U J1a00paTOpHBIM
o0opy/noBaHUEM, a TaKkKe IMpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C
WHCTPYKIMSMHU IO BBITIOJHEHHIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH pEaKLUH, MOATBEP)KIAIOIINE KaueCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM NTyTEM XJIOpPHA-, OpOMHUA-, WMOAWUI-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cyib(har-, THUIPOKCHUI-UOHBI, KATHOHHI aMMOHHS W WOHBl HW3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB.



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTEeMEe HaykK. Tema u
BeniecrBa. dusnueckne CBOWCTBAa BeELECTB. ArperarHoe cocrosiHue BeniecTB. llonsAtme o
METO/ax Mo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ieneHus: cMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTeie U Ccil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XMMHMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoOCBA3b KOJIMYECTBA, MAaccChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no GpopmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHYECKHE SIBJICHUS. XHUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MmpaBuwiiaMu padboOThl B J1AOOpPaTOpUH U MpUEMaMU
oOpareHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAO0JeHne GU3NUECKUX (IIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALUs BOJIbI) 1 XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABJICHU, Habto1eHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuH, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau menu (), m3ydenue crnoco6oB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XpomaTorpadusi, IpoBeIeHUE OYNCTKU ITOBAPEHHON COJIH.

Baskneiiiue npeacraBuTe I HEOPraHUYECKUX BeleCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OPOMBIIIIEHHOCTH. O30H — alIoTponHasi MOAU(UKAIUSA KUCIOPOa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHIO0TEPMUYECKUE peaKIIMU. TOMINBO: YTOlb U METaH.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJAE,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI oaydeHus. KUCIoThl U comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE PacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0js BellecTBa B
pacTtBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Poibp pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Knaccuduxaus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcH0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.
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OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XUMHUYECKUE CBOWCTBA OCHOBaHWMU. [lomyudenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XumMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEe/eNIeHUE COIEpKaHMsl KHCIOpoJa B BO3/yXe, OJIydYeHHue, cooupanue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOAa, HAONIOAECHHE B3aUMOJAEUCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3liaMud OKCHIOB M ONUCAHHE HMX CBOMCTB, MOJYy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom meau (1)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBHE BOJBI C METAJUIaMU (HATpUEM M KaJbIIME€M), HCCIEI0BaHHE OO0pa3loB
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB, HAOJIOIEHNE U3MEHEHUS OKPACKU MHIUKATOPOB
B pacTBOpax KHUCIOT W IIeNoYeild, n3ydenue B3aumojeictBus okcuga menu (1) ¢ pactBopom
CEpPHOM KHUCIOTHI, KUCIOT C METAJJIAaMHU, PEaKLMi HEUTpanu3aluu, NoJy4eHUe HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOrO0 MeTajyla JpPYrdM U3 pacTBopa COJM, pElIeHHe
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BakHeime Ki1acchl HEOPraHUYECKUX COSTMHEHUIN.

Ilepuoauyecknii 3axoH u Ilepuognyeckass cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJHBIX 3JIEMEHTOB (I1I€JIOYHBIC U IeJI0YHO3EMENIbHBIE METaJIIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl).

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snaep. HM3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMsl
. W. MeHnneneeBa. XapakTepHCTHKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenne [lepuogmueckoro 3akoHa u Ileprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MloHHAas CBS3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:
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n3ydeHue oO0pa3IoB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHUE, PEAaKLIUU PA3JIOKEHHS, COCTUHEHNS).

Meoscnpeomemmnuwie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHH B 8 KJIACCE OCYLIECTBIISIETCA
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIsl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHSA: HAay4YHBIA (akT, TUIOTe3a, TEOpHUs, 3aKOH,
aHajus3, CHHTE3, kiaccudukanus, MEPUOJUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJI0, O0bEM, arperaTHoe
COCTOSIHME BEINeCTBa, ra3, (U3MYCCKHUE BEIMYHMHBI, CAMHHUIIBI W3MEPEHHs, KOCMOC, TUIAHETHI,
383151, ComHiie.

buonorust: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIC IOPOJBI, ITOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHYeCKas peaKkuusi

[lepuonuueckuii 3akoH. Ilepumoamdeckas cucrteMa XuMuueckux osnemeHtoB JI. U.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB XHMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOJAOB, Kalus, KalblUs WU WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbBl XUMHUYECKON CBsA3M. THIBI KPUCTAUIMUYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
cBs3u. Kraccudukanus 1 HOMEHKIATypa HEOPTaHUYECKHUX BEIIECTB. XHWMUUYECKHE CBOMCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKHX COCIMHEHHM, TeHEeTHYeCKas
CBs3b HEOpraHMuyecKux BemecTB. Kiaccudukanuss XUMHUECKUX pPEaKIui MO0 pa3InyHbIM
npu3HakaM (TI0 YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3 (deKTy,
M0 MU3MEHEHUIO CTETICHEW OKHMCIICHUS] XUMHUYECKUX DJIEMEHTOB, MO OOpaTHUMOCTH, MO Y4aCTHUIO
KaTajan3aTopa). OK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKHUE YPaBHEHUSI.

[TonsiTie o ckopocTH XxuMudeckoil peakiuu. [lonarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHUX peakiusax. OakTopsl, BIUAIONINE HA CKOPOCTh XUMUYECKON PEaKlUK U MOJIOKEHUE
XUMHYECKOTO paBHOBECHs. OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIE PEAKITUH, SJICKTPOHHBINA OaTlaHC
OKHCJIMTEIbHO-BOCCTAHOBUTENLHOM  peakuuu. (COCTaBJIIEHHME YpPAaBHEHUW  OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHHEM MeEToJla JJIEeKTpoHHoro Oamanca. Teopus
ANEKTPOJUTUYECKON JUCCOLUMALNU. ODJIEKTPOJUTHl M HEIIEKTPONUTHl. KaTHOHBI, aHHUOHBI.
MexaHu3M JHUCCOIMAIIMM BEIIECTB C Pa3UYHBIMH BHUJAMH XHUMHYECKOW CBsi3u. CTemneHb
nuccormanui. CunpHble W cja0ble AJIEKTPOJUTH. Peakimn WOHHOrO oOMeHa. Y CIIOBUA
MPOTEKAHUs PEaKIMii HOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHBIE HOHHBIC YPaBHEHUS pEaKIni.
CBolicTBa KHUCJIOT, OCHOBaHHMW M COJIEH B CBETE€ NPEICTABICHUNU OO0 DSIEKTPOTUTHUECKOMN
nuccormaiy. KauecTBeHHbIEC peakiin Ha WOHBL. [IoHsATHE 0 THIpON3e Coei.

Xumuueckuii Ixcnepumenm:

03HAKOMIJIEHHE C MOJEIAMHM KPUCTALTMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB —
METAJUIOB M HeMeTauioB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
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UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW PEAaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE AIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoOIlecca AMCCOLMAIIUN
KHCJIOT, INeNo4Yed M coneld (BO3MOXKHO HCIIOJIb30BAHUE BHICO MAaTEPUANIOB), INPOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK NPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUii (TOpEeHHe, peaKkiuH pa3jokKeHUs, COCIHUHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTU CTPOEHUs aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHue W (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEHCTBHE € MeTaulaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHne. J{efcTBre XJiopa 1 XJI0pPOBOIOPO/Ia Ha OPraHU3M YesloBeKa. BakHee Xiaopus1
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIIHBIE MOIAM(PHUKAINK KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHUYECKHEe CBOMCTBA. OKCHUIBI CEphbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MNPOMBIIIICHHOTO croco0a IoiydeHusl cepHoi KucioThl. [IpumeHenue
cepHoll kucnoTel. Conu cepHOM KUCIOThI, KAUECTBEHHAs peaklus Ha Cylb(aT-HOH.

OOmas xapaktepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B MpUpoie, (HU3UYECKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gu3n4eckue U XHMUYECKHe
CBOWCTBA, MOJIy4eHue 1 npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢u3nueckne M XUMHUYECKHME CBoOicTBa (0OIIMe Kak TNpeACTaBUTeNs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeTIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, anaoTporHble MOIUPUKALIH
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢u3ndeckne W XUMHUYECKHE CBOWCTBa, moirydeHue. lcmomp3oBanue (ocdaroB B KadecTBe
MUHEPATBHBIX YIOOPEHHI.

OO6mas xapakrepuctuka s1eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHHsS. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMHUIeCKrue cBoicTBa. AncopOrus. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, ux (GU3NYecKue W XMMUYECKHE CBOWCTBA, JICHCTBAE HA KUBBIE OPTaHU3MEI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE W TpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcrmomp3oBanune  kapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.
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[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEUIECTBAX KaK O COCAMHEHMSIX YIiiepoja
(MetaH, 3TaH, YTUIEH, alleTUJICH, 3TAHOJ, TJIUIEPHUH, YKCYCHAsl KICIIOTA).

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M NPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. I[Ipobrembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0paslioB HEOPraHUUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu ceppl W €€ COeIMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOJEHHE Tpolecca OOyriauBaHUS — caxapa TOJ  JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KAaueCTBEHHOW peakluHu Ha cynb(aT-uoH W HaONoJIeHuEe MpH3HaKa eé
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCPOPHBIX yrnoOpeHuUH,
MOJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3yYeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdar-uOH U U3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB), M3YYCHHE MOJENeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojdydeHue, COOMpaHue, pacro3HaBaHUE
U U3yYeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHWE C TPOIYKIIUEH
CHUJIMKATHOW TMPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenmme
HEMETaJUIbl U UX COCUHEHUSD.

MeTtajibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe XumMuyeckux anemMeHToB 1. 1. Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauMueckas CBs3b M METAJUIMYecKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHUH MeTamioB. Pu3MUecKue UM XUMHUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl moydeHus: MeTayuioB. [[oHATHE O KOPPO3UH METaJlIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTalIbl: TIOJIOkKEHUE B [leproanueckoit cucreMe XMMUYECKUX 31eMeHToB J1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJeHUE B mpupoje. Puzndeckue M XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaywmsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucremMe xuMuueckux anemeHToB [[. WM. MeHneneeBa, CTpOEHHME UX aTOMOB, HaXxOXKICHUE B
npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxHenmme coeauHEHUs
KabIust (OKCU, TUAPOKCU, CONN). JKECTKOCTH BOIBI U CITOCOOBI €€ YCTpaHEHHUSI.
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AnmoMunuii: nonoxkeHue B Ilepumogmueckoil cucreme Xxumuueckux snemeHToB [[. U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyueckne U XMMHUUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX dnemeHTtoB J[. U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckue U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MEeTalIoB M CIUIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
W3y4YEHUE PE3YJIbTAaTOB KOPPO3UM METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUsl U HATPHUS C BOAOU (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHHs Keje3a B
Kucioposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJb30BAaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia aIFOMUHUS U TUIPOKCHU/IA [IMHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
Teme «BakHeuIme MeTalljibl U UX COCIMHEHUS.

XuMus M OKpyxKaoLas cpeia

BemiectBa 1 mMaTepuanbl B MOBCETHEBHOM JKU3HM 4YejoBeKa. be3omacHoe MCIolib30BaHUe
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpepl (MpeaenbHas J0MyCcTHMas KOHIIEHTPAIUs
BerniecTs, ganee — [1/IK). Pons XxuMuu B penieHun 3K0I0THYECKUX MPOOIIEeM.

Xumuueckuii IKCnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MTOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpH MU3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPHUAITHI.

®dusnka: Marepus, aToMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJEKTPUYECKHH 3apsij, TMPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHITE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpAJIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMFbIe, TOTUTHBO, BOJHBIC pEeCypCHI.
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KosuvecTBo 4acoB
@ = DJIEKTPOHHBIE
Ne o 2
o/ HaumeHnoBaHue pa3aesioB = 5 (uudposbie)
)
I U TeM NPOrpamMMbl 5 il o0pa3oBaTe/ibHbIE
o =
- = = 2 S pecypchl
g =8 S s
Q S = = =7
==} =z = o
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTHYECKOM https://m.edsoo.ru/7f41837c
JeSTEIIbHOCTH YEJIOBEKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
' peakiun https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20

Pa3znen 2. BaxHeiiliue mpeacTaBUTEIM HEOPraHUYECKUX BellleCTB

21 Boznyx. Kucnopon. 6 bu6nmoreka [IOK

' ITousaTre 06 oKcHmax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bubmuorexa [HOK

' KHUCJIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6nuoreka [IOK

' 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 I?Sfﬁriiiﬁ?iaﬁi“ 111 1 bubmorexa LIOK

' 9 https://m.edsoo.ru/7f41837c

coeIMHEHNH
Hroro no paszneny 30

Paznen 3. [lepuoguuecknii 3axon u Ilepuonnyeckasi cucrema xumudeckux djaementon /1. U.
MenpeneeBa. CTpoenne aToM0B. XUMHYecKasi CBSi3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIMHU

[Iepuoanueckuii 3aK0H U
31 [Iepnonnueckas cucrema 7 bu6mmoreka [JOK
' XUMHUYECKHUX DJIEMEHTOB /], https://m.edsoo.ru/7f41837¢
. Menneneena.
XuMHYECKas CBA3b.
392 OkucauTenbHO- 8 1 bubmorexa [JOK
' BOCCTaHOBUTEJIHHBIE https://m.edsoo.ru/7f41837c¢
peakiumn
bu6nuoreka [IOK
Hroro no pasery 15 https://m.edso0.ru/7f41837c
PeszepBHoOe Bpemst 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68 4 5
1O ITPOI'PAMME
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9 KUIACC

KoanuecTBo 4acoB

Ne
o/ HaumeHoBaHue pa3iesioB - O _ DJIeKTpOHHbIE (HU(POBHIE)
I H TeM MPOrpaMmbl o = f.-; g » E s o0pa3oBaTejibHbIE PeCypChl
g 33¢ 23
R EEa BEre
Pasznes 1. BemecTBo 1 XUMHYECKHE PeaKIUK
11 ot oonom pomenes | 5| 1 Bumiorera LIOK
' pasit https:/m.edso0.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHUYECKUX PeaKIMi https://m.edsoo.ru/7f41a636
13 DIIEeKTPOTUTHIECKAS 8 1 1 bubnuorexa [JOK
' JINCCOLAALMSL. https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU S
OO0m1as XxapakTepuCcTUKa Bubnmorexa [JOK
2.1 XUMHYECKHX DJIEMEHTOB 4 1 .
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
29 OO01mas xapakTepucTHKa 6 bubnmnoreka [HOK
' XUMHYECKHX d1eMeHTOB VIA https://m.edsoo.ru/7f41a636
23 OO01mas xapakTepucTHKa 7 1 bubnmnoreka [JOK
' XUMHYECKHX JJIEMEHTOB VA https://m.edso0.ru/7f41a636
OO61as xapakTepucTUKa
54  XMMHYECKHX DJIEMEHTOB IVA- 1 2 bu6nuoreka [IOK
' rpymmnbl. YTIepo U KpeMHHIA https://m.edsoo.ru/7f41a636
U UX COCOUHCHHUS
Wroro mo pazneny 25
Pa3nen 3. MeTauabl 4 X COeAMHEHUS
. bubmuorexa [JOK
3.1 | Obmwme croiicTsa meTanos 4 https://m.edso00.ru/7f41a636
Baxneiiie MeTamibl U UX 16 1 2 but6mmoreka [IOK
COETMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpyxamonias cpeaa
41 BemecrBa u maTepuansl B 3 bu6nuoreka [IOK
' JKU3HH YeI0BEKA https://m.edso0.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmmorexa TIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB 68 4 7
I1O ITPOI'PAMME
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CIIOCOBHI OLIEHKU TOCTUKEHUM

Kputepuu onieHuBaHusl y4eHUYECKUX JEHCTBUI

B coorBercTBUM C TpeOOBaHMSAMHM CTaHAApPTa IO XMMHUM M BBIOPaHHBIX M3 (enepaabHOro
CIHCKAa YYEOHUKOB YYHMTEIb XUMHHM BO BpEeMsl HMPOBEPKH U KOHTPOJS 3HAHUHM NO MpPEIMETy
MOXKET OPUEHTUPOBATHCS Ha CIEAYIOLIUE YPOBHH.

IlepBbIii YpOBEHBb - PENpPOAYKTHUBHBINA. BBINOIHEHHE ydalUMUCA 3aJaHUM ITOTO YPOBHS
OIMPAETCS B OCHOBHOM HA MaMAThb. JJOCTH>KEHHME ITOT0 YPOBHSIPEAINIONIAraeT y y4aluxcs:

3HaHUE Ha3BaHUM OTJEIbHBIX XUMUYECKUX JIEMEHTOB, BEILIECTB U PEaKLIUM;

- YMEHHE YCTHO WJIM MUCHBMEHHO OIHUCHIBATh XMMHUYECKUE (DAKTHI, MOHATHUS WIH SBICHUS
(peakuun);

- [NOHUMAaHUE POJIM, 3HAYECHHS] WM NPUMEHEHHS OTACJIbHBIX XUMUYECKHUX BEIIECTB WIIU
peaKuuii;

- MIPUMEHEHHE XUMHUYECKON CUMBOJIUKHU - XUMUYECKUX 3HAKOB, (DOPMYI U ypaBHEHUH;

- 3HaHUE HEKOTOPBIX HCIIOJIb3YEMbIX B XUMHUH MPUOOPOB, YMEHHE COOMPATh MPOCTEHIIIE
13 HUX U UCIOJIb30BATh TP BBIIOJHEHUN XUMUYECKOIO SKCIIEPUMEHTA.

Jns mpoBepKM 3HAHMM W YMEHHUM, COOTBETCTBYIOIIMX IEPBOMY YPOBHIO, HCIIOJIb3yETCS
PENpPONYKTUBHBIA BUJ 3aJaHUM, MPEANOJaraloluii BOCIPOU3BEICHUE YYAIIUMHUCS OTAEIIbHBIX
3HaHUil W yMmeHuid. lIpoBepka TEpBOTO YPOBHS 3HAHUH JIETKO OCYIIECTBIISIETCS (GopMaMu
ABTOMAaTU3HPOBAHHOIO YYETA.

Bropoii ypoBeHb - NpOAYKTUBHBIN. JJOCTHKEHUE 3TOIO YPOBHS MPEIIIONAraeT y y4aluxcs:

- MOHUMaHue (HOPMYIUPOBOK BAXKHEUIINX XUMHYECKHX MOHSTUN, 3aKOHOB, TEOpUH U
IIPUMEHEHHE UX B aHAJIOTUYHBIX CUTYaLMIX;

- YMEHUE YCTAHABJIMBATh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOMCTBaMU
XUMHUYECKUX BELIECTB;

- yYMEHHE MPOBOUTH PACUEThl IO XMMUYECKUM (hOpMYJIaM U YPaBHEHUSIM;

- YMEHHE CaMOCTOSITEJNIBHO MPOBOJWTh XHWMHUYECKHM 3KCIEPUMEHT 110 HHCTPYKLHH
y4eOHUKa WM TI0 YKA3aHUIO YYUTENS U (PUKCUPOBATh €r0 PE3yJIbTaThl.

JUig mpoBEepKM YMEHUsl NPUMEHATh 3TU 3HAaHUS B Y4eOHOH NpaKTUKE UCHOJB3YIOTCS 3aJaHMUS,
BBIIIOJIHEHUE KOTOPBIX BO3MOKHO HE TOJIBKO Ha OCHOBE ITAMSATH, HO U Ha OCHOBE OCMBICIICHHUS.
[TosTOMy Hapsiay ¢ ICHXOJIOTMYECKOW OIepanyedl BOCHPOU3BEACHUS IIMPOKO HCIOIb3YHOTCS
y3HaBaHWE W sBJIEHME IepeHoca. Jlins BBHINOJHEHUS TakuX 3ajJaHuil TpeOyercs Oosee
HaIlpsDKEHHAsT MBICIIATENIbHAA JEATEIbHOCTh YYAIMXCSA, Y€M IIPU BBINOJIHEHUM 33JaHUN Ha
[IEPBOM ypPOBHE.

Tpetuii ypoBeHb - TBOpUYECKUH. [|OCTHHKEHHE 3TOTO YPOBHS MPEANOJIATaeT Y yUaAIINXC:

YMCHHUEC IMMPOTrHO3UPOBATH CBOMCTBAa XUMHUYECKUX B€IICCTB Ha OCHOBEC 3HaHUA 00 ux cocTtaBe U
CTPOCHUU U, HaOGOpOT, npeanojaarate CTpOCHHUE BEIICCTB HAOCHOBC UX CBOﬁCTB;

MOHUMaHHE (PAKTOPOB, MO3BOJSIOMIUX YHPABIATh XUMHUYECKUMHU PEAKIHUSIMU (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJIOM MPOAYKTA);

YMCEHHUEC TPOCKTHPOBATH, OCYHICCTBJIIATH XHUMHYSCKHI OKCIICPUMCHT, a TAKXE (1)I/IKCI/IpOBaTB n
AHAJIIM3UPOBATL €TI0 PC3YJIbTATHI,

YMEHHE OpPUEHTHPOBATHCS B MOTOKE XHUMHUYECKOW HH(POPMAIUK, OMNPEAETSATh HCTOYHHKH
HEeoOXoauMoN WHGOpPMAaINK, MMOIy4YaTh €€, aHAIM3WPOBaTh, JEJAaTh BBIBOJBI HAa €€ OCHOBE M
MPEACTABIISITH B COOTBETCTBYIONIEH (hopme;

yMEHHEe OCO3HaBaTh BKJIAJ XUMUU B ()OPMHUPOBAHUE IETOCTHON €CTECTBEHHO-HAYYHOM KapTUHBI
MHpA.

JUid mpoBEpKH 3HAHUM, COOTBETCTBYIOIIUX TPETbEMY YPOBHIO, U YMEHMS NPHUMEHATH HUX B
y4eOHOM TpaKTHKE HWCHOJIb3YyeTCsl peQUIeKTUBHBIA BUJ 3alaHUM, BBIIOJHEHHE KOTOPBIX
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ONUpAeTCsl Ha PENPOAYKTUBHBIC 3HAHHSA, HO TpeOyeT TIyOOKOTO OCMBICICHUS, BIIAICHUS
JOTUYECKUMH  TIpUeMaMH  YMCTBEHHOW JeATeIbHOCTH (aHalW3, CHUHTE3, 0000IIeHue,
KOHKPETH3allus, CpaBHEHUE, a0CTparupoBaHue, KJIacCuOUKaIys)

Otmetka "'5" craBuTCH B ciyyae:

1. 3Hanus, mNOHUMaHMs, TIYOMHBI YCBOEHHUS OOydYarolIMMCS BCEro o00beMa MPOrpaMMHOIO
MaTepHarna.

2. YMeHUS BBIICIATH TJIABHBIC TOJIOKEHUS B HM3yYEHHOM MaTepualie, Ha OCHOBaHHH (DAaKTOB M
MIPUMEPOB 0000111aTh, J1eNaTh BBIBOJIbI, YCTAaHABINBATH MEKIIPEAMETHbIE U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPYECKHU MIPUMEHSIET MOJIyY€HHbIE 3HAHHS B HE3HAKOMOW CUTYaIUH.

3. OTcyTcTBUE OUIMOOK M HEIOYETOB MPU BOCIPOU3BEACHUH W3YYEHHOI'O MaTepuaa, Mpu yCTHBIX
OTBETaX YCTPaHEHHUE OT/AEIbHBIX HETOYHOCTEH CITIOMOIIBIO TOTIOJIHUTEIBHBIX BOIIPOCOB YUUTEII,
coOJII0ICHHE KYJIbTYpbl MUCbMEHHOM U YCTHOU pedH, MpaBuil 0(popMIIeHUSI MUCbMEHHBIX PadoT.
Otmertka "'4"":

. 3HaHUE BCETO N3yUYEHHOTO MPOTrPaMMHOT0 MaTepHara.

2. YMeHU#l BBIACNATH TJaBHBIE IOJOKEHUS B M3YYEHHOM Marepuaie, Ha OCHOBaHMHM (PAKTOB
MPUMEPOB 0000MIaTh, JIENAaTh BBIBOJABI, YCTAHABIMBATH BHYTPUIIPEAMETHBIC CBSI3H, MPUMEHSTH
MOJIyYCHHBIC 3HAHUS HA IPAKTHKE.

3. He3nauutensHpie (HerpyOble) OMMOKHM ¥ HEOOUYSThl MPU BOCHPOM3BEICHUH H3Y4YEHHOTO
MaTtepuasna, cOONIOJICHHEe OCHOBHBIX MPAaBWJI KYJIbTYpbl MUCBbMEHHOH M YCTHOW pPEYH, MPaBUI
odopMIIeHUS MUCbMEHHBIX PaboT.

OtMmertka "'3" (ypoBeHb MpeACTaBICHUH, COUETAIONINXCA C AJIEMEHTaMU HaYyYHBIX MOHSATHI):

1. 3HaHue ¥ YCBOCHHE MaTepraia Ha ypOBHE MUHUMATBHBIX TPEOOBAHUI TIPOTrpaMMBbl, 3aTPYTHCHUE
P CaMOCTOSITEIbHOM  BOCHPOHU3BEIEHUH, HEOOXOAUMOCTh HE3HAYUTEIbHOM MOMOIIH
MIpero1aBaTeds.

2. YMenue paboTaTh Ha YPOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHHS IIPU OTBETaX HAa BUJOU3MEHCHHbIE
BOTIPOCHI.

3. Hammuue rpy0oii OmMMOKHA, HECKOJBKHX HETPYOBIX TMPU BOCHPOU3BEICHUH H3yYCHHOTO
MaTepHala, He3HAYUTEIIbHOE HECOOII0ICHNE OCHOBHBIX MPABWIIKYIBTYPhI ITMCEMEHHON M YCTHOM
peuu, mpaBuil 0popMIIEHUSI TUCbMEHHBIX padoT.

OtmeTtka "'2"":

1. 3HaHMe W YCBOCHHME MaTepualia Ha YpPOBHE HIDKE MHUHHUMAIBHBIX TPEOOBaHHWM IMPOrPaMMBI,
OTJIENbHBIE MPEACTABICHUS 00 M3YUEHHOM MaTepHale.

2. OTcyTcTBHME YMEHHMI paboTaTh Ha ypPOBHE BOCIIPOM3BEICHUS, 3aTPYIHCHHS TPU OTBETAaX Ha
CTaHJIapTHBIE BOIIPOCHI.

[EEN

3. Hanmuune HECKONbKUX TpyOBIX OMIMOOK, OOJBIIOr0 YHcia HErpyObIX HpU BOCIPOU3BEICHUU
M3YYEHHOTO MaTrepuana, 3HAayUTeIbHOE HECOONIOJEHHE OCHOBHBIX HPaBWI  KYJIbTYpPbI
MUCHbMEHHOW U YCTHOM pedu, npaBuil opopMIIeHHsI TUCbMEHHBIX padoT

Kpumepuu ouenuganus ycmnozo omeema.
Otmerka "'5" cTaBUTCS, €CITM YUEHUK:

1) [Moka3piBaeT IyOOKOE W TMOJHOE 3HAaHHE M TOHMMaHHE BCEro O0BEMa MPOrPaMMHOIO
Marepuana; IOJIHOE IIOHUMAaHWE CYIIHOCTH pacCMaTpUBAEMBIX [OHATHM, SBICHUHA U
3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBS3€EH;

2) YMeeT coOCTaBUTD TOJIHBIN ¥ PABUIIBHBII OTBET HA OCHOBE H3YYEHHOTO MaTepHasa; BhIACISITh
IJIaBHBIE TOJI0KEHUS, CAMOCTOSITENbHO MOATBEPKIATh
OTBET KOHKPETHBIMU IpHMepaMH, (akTaMH; CaMOCTOSATENILHO M apryMEHTHPOBAaHO JejlaTh
aHanmu3, O0O0OOIIeHUs, BBIBOABI. YCTAaHABIMBATh MEXKIpPEJAMETHbIE (HA OCHOBE paHee
MPUOOPETEHHBIX 3HAHWI) W BHYTPHUIIPEIMETHBIC CBSI3M, TBOPUECKH NPUMEHSTH ITOJy4YEeHHBIE
3HaHUS B HE3HAKOMOM CHUTYaIIH.

[TocnenoBarensHO, YETKO, CBA3HO, 0OOCHOBAHHO U 0€30MMO0YHO M3NIaraTh YIEOHBI MaTEpHAT,
JlaBaTh OTBET B JIOTHYECKOM MOCIEI0BATEIBHOCTH C UCIIOIb30BAaHUEM MPUHSATONW TEPMUHOIOTHH;
JenaTh COOCTBEHHBIE BBIBOJBI;, (OPMYIMPOBATH TOYHOE OMNPENENCHHE M HCTOJIKOBAaHHUE
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OCHOBHBIX HNOHSTHH, 3aKOHOB, TEOPUI; IPU OTBETE HE MOBTOPSTH JOCIOBHO TEKCT Y4EOHHKA;
u3jaraTh MaTepuaj JIMTEPAaTypHBIM S3BIKOM; NPAaBWIBHO U OOCTOATENBHO OTBEYATh Ha
JONOJHUTEIbHBIE BONPOCHl  yuuTens. (CaMOCTOSTENbHO U PALMOHAIBHO  HCIIOJIb30BaTh
HarjsiIHbIe  MOCOOWs, CIpaBOYHBIC MaTepuaibl, Y4YeOHHK, JONOJIHUTENIBHYIO JUTEparypy,
IIEPBOMCTOYHUKHN; IPUMEHITh CHUCTEMY YCIOBHBIX OOO3HAYeHMH @IpU BEACHUU 3aIMCEH,
COIIPOBOKAAIONIMX OTBET; WCIOJB30BAHME MJIsi JOKA3aTelIbCTBA BBIBOJOB U3 HAOIIOACHUH U
OIIBITOB;

3) CaMoCTOSATEIILHO, YBEPECHHO W O€30LIMOOYHO NPUMEHSET MOJIYYCHHbIC 3HAHUS B PELICHUH
po0bjeM Ha TBOPYECKOM YpPOBHE; AOIYCKaeT He Oojiee OJHOI0 HeA04eTa, KOTOPbIM JIEerko
UCHPABISIET MO TPEOOBAHHUIO YUUTENs; MMEET HEeOOXOIMMbIE HABBIKM Pa0OTHI ¢ MpuOOpamw,
yepTekaMH, CXeMaMu U TpauKamM, COIYTCTBYIOIIMMHU OTBETY; 3allMCH, COIPOBOXKIAIOIIUE
OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otmetka "'4"" cTaBUTCSI, €CITH YUCHUK:

1) [Toka3bIBaeT 3HAHMUS BCErO M3YYEHHOT'O MPOrPaMMHOr0 MaTepraia. JJaéT NoNHbINA U IPaBUIIbHBIN
OTBET Ha OCHOBE M3Y4YEHHBIX TEOpUH; HE3HAUUTENbHbIE OIIMOKM W HEJOYCTHl IpH
BOCIIPOU3BE/ICHUM M3YyYEHHOT0 MaTepHaja, ONpeJesieHHs] OHATHH /ai HeroJiHble, HeOOoblIe
HETOYHOCTH HPU HCIOJIBb30BAaHUM HAy4YHBIX TEPMUHOB WJIM B BBIBOJAX M OOOOLICHUAX W3
HaOJII0ACHUH M OIIBITOB; MaTepUaJl U3JIaraeT B ONPEEeICHHOMN JIOTHYECKO 10C/IeI0BaTeIbHOCTH,
IIPU 9TOM JIONyCKAaeT OAHY HerpyOyro omuOKy wiM He Oosiee JBYX HEIOYETOB U MOXKET HX
UCIPAaBUTh CAMOCTOSITEIBHO IPU TPEeOOBAHUM MJIM MPH HEOOJIBIIOW MOMOIIM IpenojaBaTess; B
OCHOBHOM YCBOMJI Yy4eOHBbI MaTepuall; IMOJITBEPXKIAET OTBET KOHKPETHBIMHM IPUMEpPaMH;
IIPaBUJILHO OTBEYAET Ha JONOJHUTEIbHbIE BOIPOCH YUUTEIIS.

2) YMeeT caMOCTOSITENbHO BBIICISTD TJIaBHBIC MTOJIOKEHUS B U3YYCHHOM MaTepuale; Ha OCHOBaHHU
(akTOB M TpHUMEpOB 0000mIaTh, N1€NaTh BHIBOJBI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBS3H.
[IpuMeHATh MONyYeHHBbIE 3HAHMS HAa IPAKTUKE B BHMJOM3MEHCHHOM CHUTYyallUuH, COOJIIOJaTh
OCHOBHBIE IpaBWia KyJIbTYpbl YCTHOW pEYM U CONPOBOXKIAIOIIEH NMHCbMEHHOM, MCIIOIb30BaTh
Hay4HbIE TEPMUHBI,

3) He oOmamaer m0oCTaTOYHBIM HABBIKOM pabOThI CO CIPABOYHOM JIMUTEPATypOH, YYEOHHKOM,
MEPBOUCTOYHUKAMH (TIPaBUIIBHO OPUEHTUPYETCS, HO paboTaeTMenaeHHo). JlomyckaeT HerpyObie
HapyLIeHUs TpaBui 0HOpMIIEHUS TUCbMEHHBIX padoT.

Ortmetka "'3" cTaBUTCS, €CITM YUCHUK:

1. YCBOWJI OCHOBHOE COJIepXKaHMe Yy4yeOHOro Mmarepuana, UMeeT MNpoOesabl B YCBOEHHH
MaTepuasa, He IpensaTCTBYIOUINE JalbHENIIEMYy YCBOCHHIO POrPaMMHOI0 MaTepuraa;

2. MaTepual ~ M3jaraeéT = HECHCTEeMAaTU3MpPOBaHHO,  (parMeHTapHO, HE  Bcerjaa
IIOCJIEZIOBATEIIBHO;

3. MTOKa3bIBAaET HEJOCTATOUYHYIO C(HOPMHPOBAHHOCTD OT/IEIbHBIX 3HAHUI M YMEHUM; BHIBOJIbI
1 000011IEeHHs ApTYyMEHTHPYET Cl1abo, TOMYCKaeT B HUX OLIMOKH.

4. JONMYCTHJI OHMOKM M HETOYHOCTH B HCIHOJb30BAHUM HAyyHOH TEPMMHOJIOTHUH,
orpezieNieHus] HOHATUHN a1 HEIOCTATOYHO YETKHE;

S. HE HCIMOJb30Ba] B KayecTBE JOKAa3aTeJIbCTBA BBIBOJBI M OOOOIIEHUS W3 HAOIIOJCHUH,
(aKTOB, ONBITOB HJIU JIOMYCTUIJI OIIMOKH MPH UX U3JIOKEHUH;

6. UCIBITBIBACT 3aTPYAHEHUS] B NMPUMEHEHUM 3HAHUI, HEOOXOAMMBIX Ul pEIIeHUs 3a/1ad

Pa3IUYHBIX TUIIOB, MPU OOBSICHEHWH KOHKPETHBIX SBJICHUN HAa OCHOBE TEOPUH U 3aKOHOB, UJIH B
MIOATBEPKIEHUN KOHKPETHBIX IPUMEPOB NMPAKTUYECKOTO IPUMEHEHMSI TEOPUIL;

7. OTBEYAET HEMOJHO Ha BOMPOCHl yuyuTens (yImyckas M OCHOBHOE), WJIM BOCHPOU3BOJIUT
coJiepKaHue TeKcTa yueOHUKa, HO HEJOCTaTOYHO MOHUMAET OT/JENIbHBIE MOJI0KEHUs, UMEIOIIHe
BAYKHOE 3HAUEHUE B 3TOM TEKCTE;

8) oOHapyXMBaeT HEJOCTAaTOUYHOE NMOHMMAHUE OTAENbHBIX MOJIO)KEHUH IPU BOCIHPOU3BEIECHUU
TeKCTa yuyeOHHUKa (3amuceil, NepBOMCTOUHUKOB) MJIM OTBEYAET HEMOJHO Ha BOIMPOCHl YUHUTEJS,
JIOMyCKas OJIHY-/BE IpyOble OIIUOKH.

OtmMmetka "2" cTaBHUTCS, €CIIN YUYECHHUK:

1. HE YCBOWJI U HE PACKPbLUI OCHOBHOE COZIEpKaHUE MaTepHala;

2. HE JIeJIaeT BBIBOJIOB U 00OO0IICHHUH.

3. HE 3HACT U HE NOHMMAET 3HAYUTENBbHYIO NI OCHOBHYIO YacTh IPOrPAMMHOIO MaTepHasia



B IIpeJieax MOCTaBIECHHBIX BOIIPOCOB;

4. WM UMeEeT c1abo cOPMUPOBAHHBIC U HEIOJIHbIC 3HAHUS M HE YMEET MPUMEHSTh UX K
PEILIeHNI0 KOHKPETHBIX BOIIPOCOB U 3ajayd Mo 00pasily;

S) unu mipu oTBeTe (HA OJMH BOMPOC) AOIMYyCKaeT Oosee ABYX IpyObIX OMIMOOK, KOTOpPHIE HE
MOJKET UCTIPABHUTh JAKE MPH MOMOIIU YIUTEIIS.

Kpurepun oueHuBaHMsI MUCbMEHHBIX Pa00T (MPaKTUHYECKHUE U JIa00OpaTOPHbIE Pad0ThI)

1. OneHka SKCIEPUMEHTAIIBHBIX YMEHHUI

OreHka CTaBUTCSI HA OCHOBAaHUHW HAOIIOICHUS 32 YIAIIUMUCS U TUICHbMEHHOTO OTYETa 3a padoTy.
OT1merka «5»:

® pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO H IIPABUJIBHO, CJACJIAHbI ITPABUJIBHBLIC Ha6J'II-O,Z[CHI/I$I n
BBIBOJBI,
® OKCIIEPUMCHT OCYHICCTBJICH IIO IINIAaHY C YY€TOM TEXHHUKH 0e30IacHOCTH U IMpaBUI

paboThI ¢ BelecTBaMU U 000pyI0BaHUEM;

. MPOSIBJICHBI OPTraHU3AIMOHHO-TPYJIOBbIC YMEHUS (TOAJECPKUBAIOTCS YHUCTOTa padboyero
MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HCIIOJIb3YIOTCS PEaKTUBBI).

OtmeTKka «4»:

. paboTa BBIMOJHEHA MPABHIIBHO, CJIeJaHbl ITPaBUJIbHBIC HAOJIOJACHHUS W BBIBOJIbI, HO TIPH
3TOM SKCHEPUMEHT IPOBEIEH HE IMOJHOCTHIO WU JOMYIICHbl HECYIIECTBEHHbIC OIIMOKH B
paboTe ¢ BemecTBaMu 1 000pyI0BaHHEM

Otmerka «3»:

. paboTa BBINOJIHEHA TPABUIIBHO HE MEHEE YeM HAIMOJIOBHUHY HIIU JOIYIIEeHA CYIeCTBEHHAS
omuOKa B X0/1€ IKCIIEPUMEHTA, B O0BSICHEHUH, B OPOPMIICHHH PaOOTHI, B COOIIOICHUN TPABUII
TEXHHUKHU 0€30MacCHOCTH MPH paboTe C BEIIeCTBAMU U 000PYIOBAaHUEM, KOTOPAs UCIIPABIISIETCSA T10
TpeOOBAHUIO YUUTEIS.

OtmeTKa «2»:

. JIOTyILIEeHBI ABe (M O0see) CylIeCTBeHHbIE OIUOKU B XO/€ IKCIIEPUMEHTa, B OObSICHEHUH,
B odopMIeHHH paboThl, B COONIOJICHUM TMpPaBWJI TEXHUKH OE30MacHOCTH Mpu paboTe ¢
BEIIECTBAMH B 000PYIOBaHUEM, KOTOPBIC YUIAITUHCS HE MOXKET HCIPABUTH JaKe IO TPEOOBAHUIO
YUUTES.

Ounenka yMeHH# peliaTh IKCIEPUMEHTABHBIE 32/1a41

OTMeTKa «5»:

. TJIaH PEIICHUs COCTABIIEH MPAaBUIILHO;

. MPaBIJIBHO OCYILECTBIICH MOAOOP XMMHUECKUX PEAKTUBOB U 00OPYIOBAHUS;

. ITAHO IIOJIHOE OOBACHEHNE U CIEJIaHbI BEIBOJIBL.

Otmerka «4»:

. TJIaH PEIICHUs COCTABIIEH MPAaBUIIBHO;

. MPABWJIBHO OCYIIECTBIICH TOJI00P XUMHUYECKHX PEAKTHBOM M OOOpPYIOBAHHS, TIPH ITOM

JIOTYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUOOK B 0OBSICHEHUHU U BHIBOJAX.

Otmerka «3»:

. TIJIaH PEIICHUs COCTABJIEH MTPABUIIBHO;

. MPAaBWIBHO OCYIIECTBICH TOA00P XHMHUYECKUX PEaKTUBOB U OOOpYyIOBaHUS, HO
JIOTyIIIeHA CYIIECTBEHHAs OIIMOKa B OOBbSICHEHNUHU U BBIBOJAX.

OTMeTKa «2»:

. JIOTYIIIeHKI iBe (1 OoJiee) OMMOKY B MJIaHE PEIISHUs, B MOA00pe XMMHUYECKUX PEaKTUBOB
1 000pyIOBaHUs, B OOBSICHEHUH U BBIBOJAX.

OuneHka ymMmeHuUil peliaTh pacyeTHbIE 32124

OTtmeTKka «5»:

. B JIOTHYECKOM PACCYXKICHHHM W PEUICHHH HET OMMOOK, 3a/Jaya pelieHa palnroHaIbHBIM
cImocooomM.

Otmerka «4»:

. B JIOTUYECKOM PACCYXKICHUH M PEUICHUH HET CYIIECTBEHHBIX OMMOOK, HO 3a/1aya perieHa
HepaImoHaIBHBIM CITOCOOOM MJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMIMOOK.
Otmerka «3»:
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*B JIOTHYECKOM pACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa CYIIECTBEHHAs
OIMOKa B MAaTEMAaTUYECKUX pacueTax.

OTmeTka «2»:

. HUMEIOTCS CYIIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKIACHUH U B PEILICHUU.

OneHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT

KonTposibHbIe pPadoTHI U3 MOCOOHMS OIEHUBAIOTCH COTJIACHO MNPeII0KEHHOH aBTOPOM
LIKAJIbI OLIEeHKH WJIH

OT1meTka «5»:

. OTBET IOJIHBIIM U MPABUIbHBIM, BO3MOKHA HECYIIIECTBEHHAs! OIIHOKa.

OTmeTka «4»:

. OTBET HEMOJHBIA WK JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIHNOOK.

OTmerka «3»:

. paboTa BBIMIOJIHEHA HE MEHEE YeM HAIlOJIOBUHY, JOIYIEHA OJHA CYIIECTBEHHAs OIIMOKa
Y TIPU 9TOM JBE-TPHU HECYIIIECTBCHHEIE.

OTmeTka «2»:

. paboTa BBIMIOJIHEHA MEHBIIE YeM HAMOJIOBUHY WU COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.

OtmeTtka «1»:

. paboTa He BBIIOJTHEHA.

[Ipy omeHKE BBHIMIOJHEHHUS TUCHBMEHHOW KOHTPOJBHOM pPabOThHl HEOOXOIUMO YYUTHIBATH
TpeboBaHus equHoro opdorpaduueckoro pexkruma. OTMETKaA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET MNPEIIIECTBYIOUINE MPU BBICTABICHHUH OTMETKH 32 YETBEPTb, IMOJIYroAue, TOJ.
OreHKa TECTOBBIX paboT.

Tectbl, cocTosiue W3 MATH BOMPOCOB MOXHO HCIIOJNB30BAaTh IOCIE H3YYCHHS] Ka)XIOTO
Matepuana (ypoka). Tect u3 10—15 BOIpoCOB UCIONIB3YeTCS Ui MEPUOAUYECKOTO KOHTPOJISL.
Tect n3 20—30 BopocoB HEOOXOAUMO UCIIOIB30BATh JJIsi UTOTOBOI'O KOHTPOJIA.

[Ipu oreHMBaHUM UCTIONB3YETCS CIEAYIOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB

. HET OIIMOOK — OTMETKa «5»;

. oJiHa OIINOKA - OTMETKA «4»;
. JIBE OIINOKH — OTMETKA «3»
. TPH OIMIMOKH — OTMETKA «2»

22



OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOJUYECKOI'O
OBECIIEYEHUSA
1. HMuTepakTHBHBIC HATTISAHbBIE TOCOOUSI.
Konnexnuu pa3gatoynbie 1 JeMOHCTPAIIMOHHBIE.
3. Kommnakt-nuck MHTEpakTHBHBIE TUIAKATHI.
4. Kowmmuiekt ['MA-naboparopuu 1o XuMuu.
5. Komruiekt as 1eMOHCTPAllMOHHBIX OMBITOB IO XMMUU YHUBEPCAJIbHBIM.
6. Komriekt mabopaTopHON OCY/IBI.
7. Komruiekt Tabnui 1o HEOpraHUYeCKOH XUMUH.
8. Kowmruiekt Tabnui cipaBOYHO-MHCTPYKTUBHBIX.
9. KoMIuIeKT XUMHUYECKUX PEaKTHBOB.
10. KommieKT Mozeneil KpUCTauInNYeCKUX PEeIIeTOK.
11. JTabopaTopHbIil KOMILIEKC /Ul y4€OHOM, TPOEKTHOM U MPAKTUYECKON JAESITEIbHOCTH 110
XHMUH.
12. ITpuGop nist u3MEepeHus MPO3PavyHOCTH BOJIBI.
13. ITpubop 1t MILTIOCTPALIMM 3aKOHA COXPAHEHUS! MAaCChl BEIIECTB.
14. ITpuGop U1t WILTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKLUU OT YCIOBHH.
15. ITpuGop 11t OKUCIIEHHsI CHUPTA HAJl MEHBIM KaTaJu3aTOpPOM.
16. [Ipubop i1 onpeneseH s cocTaBa Bo3ayXa.
17. KoMIieKkT cripaBO4HbIX TaOJIHULI.
18. TabyuIbl 1EMOHCTPAITMOHHBIC.
19. Habop ans riccinenoBanust TOYBEHHOTO IMTOKPOBA.
20. Habop 11 OTICHKH pacTBOPEHHOTO KHUCIIOPOJia B BOJIE.
21. Hudpossle 1ab0paTopuu MO XUMHUH.
22. VInTepakTUBHAs MaHEeb.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Xumus. 8 knace: yaueOnuk / O. C. I'adpuensn, U.I'. Octpoymos, C.A. CnaakoB. — 4-e u3n., cTep. —
Mockga: [Ipocsemienne, 2022. -175.

Xumus. 9 knacc: yueOnuk / O. C. I'abpuensu, M.I'. OctpoymoB, C.A. Cnankos. — 4-e u3f., cTep. —
Mockga: [Ipocsemnienune, 2022, -223.

METOAUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

O.C. I'abpuensn, U.I'. Octpoymos. Hactonbhas kaura ams yaurtens. M.: poda, 2012

O.C. T'abpuensH, N.I'. OctpoymoB. MeTtonuueckoe mocodue s yuurtens. Xumusa-10. M.: [Ipoda,
2012

COopHUK 3a7a4 ¥ YIPaKHEHUH 10 XUMHH Tt cpennen mkoubl. / M.I'. Xomuenko: — M.: HoBas
BoiHa, 2012

Tectsl, Borpocs! U oTBeTH 10 XuMuH 8-11 kmaccest / I'.U. Iltpemmiep.- M.:IIpocsemienune, 2000

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
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http://www.alleng.ru/ - DnekrporHast OnOIMOTEKa YIeOHOM TUTEPaTyPhI
http://chemistry-chemists.com/Libraries. — snekTpoHHass OHOIHMOTEKAa IO XHMHUH,
busuke.

http://windows.edu/ru - «ExmHOEe OKHO JOCTynma K 0Opa3oBaTelIbHBIM pecypcam»
(6ecrutaTHast AEKTPOHHAS OMOIHOTEKA)

http://www.chem.msu.su/rus/elibrary/ - DJIGKTPOHHass OWOIMOTEKa YYCOHBIX
MaTepHasoB M0 XUMHUHU
«EnuHas xoiueknms TUQPOBBIX 00pa3oBaTelbHBIX pecypcoB» - http://school-

collektion.edu/ru

«DeaepanbHbIi HHCTUTYT MEIarOrMUeCKUX H3MepeHuin» - http://www.fipi.ru
«®DenepanpHBld  IEHTp HMH(POPMAIMOHHBIX  00pa30BaTEIbHBIX  PECYpCOB» -
http://fcior.edu.ru

chem.msu.su - Ha caiite "XuMmuyeckas Hayka W oOpa3zoBanue B Poccun":

"DnexkTpoHHas OubaroTeKa mo xumuu" - chem.msu.su
hemi.nsu.ru  "OcHoBbl xuMHUH" - DIEKTPOHHBIN eonuk. Internet-uzmanue,
nemi.nsu.ru p y4

ucrpasiaeHHoe u qonoiaHeHHoe. HoBocnOupcek: HI'Y, 2001-2006.
chem.msu.su - "DkcnepuMeHTaNbHBIN YYeOHUK XHUMHUU i 8-T0 ¥ 9-TO KiIaccoB"

XKykos C.T. u ero nmpogomkeHre chem.msu.su
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TOCYIAPCTBEHHOE BFOJDKETHOE OBIIEOBPAZOBATEJIbHOE VUPEXJIEHUE
«JJOKYYAEBCKAS IIKOJIA Ne 5 TOPOJCKOI'O OKPYT'A JIOKYYAEBCK>»
JIOHELIKOM HAPOJTHOU PECITYBJIUKU

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIAIO
Ha saccaanuu [1IMO 3am. gupexTopa no YP Hupextop I'BOY
ITpotoxon ot « L8 » P§ £4r. AT ~ élélli?y&
Ne 1 2N E.C:XH)KHHK

Pyxogogurens HIMO

_jz‘;;i H.W.Posymuas

KAJIEHAAPHO-TEMATHUYECKOE IINTIAHUPOBAHUE
XUMUS. BA3OBBI YPOBEHD.
OcHoBHOE 00111ee 00pa30BaHUE.

g 8-9 kiacca

Pa3zpaboTaHo yuurenem:

Posymnou H. U.

2024-2025 y4ueOHbIi roj
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
ATA
" . TEMA YPOKA e
IUIAH | ®AKT HACOB
Pa3nean 1. [lepBoHavaibHble XuMudeckue nousitus (20 u)
1 04.09 [Ipenmer xumuu. Posib XumMuu B )KU3HU YenoBeka. Tena 1
1 BEIECTBA
2 06.09 [ToHsiTHE O METO/IaX TIO3HAHUS B XUMUHU 1
11.09 IpakTnueckas padora Ne 1 «IIpaBuia padotsl B 1
3 Ja0opaTopuu M NPUEMBI 00palIeHus ¢
J1adopaTOPHBIM 000PYA0BAHHEM»
4 13.09 qI/ICTI{e BemiecTBa 1 cMecu. CriocoObl pa3aeneHus 1
cMmeceit
5 18.09 IIpakTHyeckas padora Ne 2 «Pa3nenenune cmeceii (Ha 1
npuMepe OYHCTKH MOBAPEHHOM COJIH)»
6 20.09 ATOMBI U MOJICKYJIBI 1
7 25.09 XUMUYECKHUE STIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUYECKUX 1
3JICMCHTOB
8 27.09 [IpocTeie 1 CIIOXKHBIC BENIECTBA 1
9 02.10 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1
04.10 3aK0H IMOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1
10 ¢dbopmyna. BaqeHTHOCTh aTOMOB XUMUYECKUX
3JIEMEHTOB
11 09.10 OtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS 1
MOJIEKYJIsIpHAsl Macca
12 11.10 MaccoBast 101 XUMHYECKOTO DJIEMEHTA B COEQNHEHNHU 1
13 16.10 KonnuectBo BentectBa. Monb. MosnsipHas macca 1
14 18.10 KonTtpoabHnas pa6ora Nel no teme «BemecrBa n 1
XHMHYeCKHe PeaKkiuu
15 23.10 dOu3nuecKkue U XUMUYCCKHE SBICHUS. X UMUYCCKas 1
peaxus
16 25.10 [Ipu3HaKy ¥ yCIOBUS MMPOTEKAHUS XUMHUYECKUX PEAKITUN 1
17 06.11 3aK0H COXpaHEHHS MACCHI BEIIEeCTB. XUMUYCCKHE 1
ypaBHEHUs
18 08.11 Boranciienns komndecTBa, MacChl BEILECTBA 110 1
YpaBHEHUSM XUMHUYECKUX peaKInui
19 13.11 Krnaccudukanus XuMHYeCKUX peakiuii (COeTUHEHMS, 1
paslioKeHusl, 3aMeIeHUsI, 0OMeHa)
15.11 M. B. JIoOMOHOCOB — y4€HBIN-IHIUKIIONEANCT. 1
20 O06o01IeHre U cucTeMaTr3alisl 3HaHHH
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Paznen 2. Baxkneiilmme npeacraButesin Heopranuyeckux Bemects (30 )

21 20.11 Bozngyx — cmech rasos. Cocras Bo3ayxa. Kuciaopog — 1
3JIEMEHT U mpocToe BemecTBo. O30H
29 22.11 dusnyeckrue 1 XUMHIECKUE CBOMCTBA KHCIOPOIa 1
(peakuuu oxucienus, ropeane). [lonstue o0 okcumax
23 27.11 CriocoObI TOTy4eHHsT KHCIIOpoa B JIa0OpaTOpuu U 1
IPOMBILIEHHOCTH. [IpuMeHeHne Kuciopoaa
29.11 TenoBoii 3¢ ekt XUMUIECKOH peakiuu, MOHATHE O 1
24 TEPMOXHUMHYECKOM YpaBHEHUH, SK30- U
SHAOTEPMHUYECKUX PEAKIIUIX
o5 04.12 TormBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE 1
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPALIICHHS
26 06.12 IIpakTuyeckas padora Ne 3 nmo reme «Ilosydenune n 1
co0MpaHue KUCJI0POa, H3yYeHHe ero CBOiCTBY
27 11.12 Bonopo — 35eMeHT U IPOCTOe BELIECTBO. 1
Haxoxnaenue B mpupose
28 13.12 dusnyeckre 1 XUMHUECKHE CBOMCTBA BOJIOPO/IA. 1
[IpumeHeHne Bogopoaa
29 18.12 [ToHsITHE O KUCIOTAaX U COJSAX 1
30 20.12 CrniocoOsl motydeHus: BOAOPOa B 1abopaTopuu 1
31 25.12 IIpakTuyeckas padora Ne 4 no reme «Ilosydenne n 1
co0upaHue BOI0PO/a, H3yYeHHe ero CBOHCTBY
32 27.12 KonTtpoabnas padora Ne 2 no reme «Kucsopon. 1
Boxopox»
33 08.01 MossipHblif 00bEM ra3oB. 3akoH ABOTaJpo 1
34 10.01 Brrunciaenus o0b€Ma, KOJIMYECTBA BEIIECTBA rasa I1o 1
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA UITU O0BEMY
35 15.01 Brruncnenus 005EMOB ra30B MO YPaBHEHUIO PEaKIIUU Ha 1
OCHOBE 3aKOHa 00BEMHBIX OTHOILIEHUI ra30B
36 17.01 Dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOIBI 1
37 22.01 CocraB ocHoBanuil. [ToHsiTHe 00 HHAMKATOpPaX 1
24.01 Bona xak pactBoputens. HacwimeHnnsie u 1
38 HEHACBIIIIEHHBIE PaCTBOPHI. MaccoBasi 10JIsI BelleCcTBa B
pacTBope
29.01 IIpakTuyeckasi padora Ne 5 mo teme 1
39 «IIpuroroBieHue pacTBOPOB € ONpeaAeTéHHOM
MAacCOBO#i 10J1eil pacCTBOPEHHOI0 BEelIECTBA»
40 31.01 Oxcunsl: coctaB, KiaccupuKalus, HOMEHKIIATypa
a1 05.02 [lonydyeHne u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
42 07.02 OcHoBaHusI: cOCTaB, Ki1accu(UKalysl, HOMEHKIAaTypa 1
43 12.02 [TonydyeHue U XUMHUYECKHE CBOWCTBA OCHOBaHUM 1
44 14.02 Kwucnotsr: cocraB, kmaccudukarms, HOMEHKIaTypa 1
45 19.02 [TosryueHne U XUMHUYECKUE CBOMCTBA KUCIIOT 1
46 21.02 Comnu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHUS, 1
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XUMHUYECKUE CBOUCTBA

26.02 IIpakTnueckas padora Ne 6. Pemenne 1
47 IKCIMEPUMEHTAJIBHBIX 32124 10 TeMe «OCHOBHbBIE
KJIACCHI HEOPraHUYEeCKHUX COeINHEeHMIN»
48 28.02 FeHeanecxuasI CBSI3b MEXKY KJIacCaMHM HEOPTraHMYECKHUX 1
COEMHEHUN
49 05.03 O06o01IeHne U cucTeMaTU3aIus 3HaHUK 1
50 07.03 KonTtpoabsnas padora Ne3 no teme ""OcHOBHBIE 1

KJIAcChl HEOPTAaHNYECKUX COeTUHEeHuit"

Pasznea 3. Ilepuoaudeckuii 3axon u [lepuoauyeckas cucreMa xumMmudeckux iementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE

peakuum ( 18 1)

51 12.03 [TepBbie MOMBITKH KJIaCCU(PUKAITUTN XUMHYIECCKUX 1
aeMeHTOB. [IoHsATHE O TPyMITax CXOAHBIX AJIEMEHTOB
52 14.03 [lepuoanueckuii 3axoH u Ilepuoanueckas cucrtema 1
xumuueckux sneMeHToB /. . Menaeneesa
53 19.03 [Tepropl, TPYMIIbI, MOATPYIIIBI 1
54 21.03 Crpoenne atomoB. CocTtaB aTOMHBIX siziep. M30Tombl 1
55 02.04 CtpoeHue AIIEKTPOHHBIX 000JIOYEK aTOMOB JICMEHTOB 1
Ilepuonuueckoi cucremsl /1. 1. Menaeneena
04.04 XapakTepucTiKa XUMHYECKOTO 3JIEMEHTA I10 €0 1
56 nonoxeHuro B Ilepuonnyeckon cucreme /1. 1.
Menneneesa
09.04 3nauenue [lepuonuyeckoro 3aKoHa Juisl pa3BUTUS HAYKH 1
S7 u npaktuku. J[. 1. MenaeneeB — y4€HbI, Ie1aror u
TpaxIaHuH
58 11.04 ONEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX 1
anemeHToB/ Beepoccuiickas mpoepouHasi pabota
59 16.04 HNonHas xumuyeckas CBs3b 1
60 18.04 KoBaneHTHas nossipHasi XUMHUYECKasi CBSI3b 1
61 23.04 KoBaneHTHas HenousspHas XUMUYeCKasi CBSI3b 1
62 25.04 CreneHb OKUCIEHUS 1
63 30.04 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1
64 02.05 OKuCIUTENN U BOCCTAHOBUTEIHN 1
65 07.05 KonTtpoabnas padora Ne 4 no reme «Ctpoenne 1
atoma. XUMHYECKas CBSI3b)
66 14.05 Pe3ep]iHBII71 ypok. O0001IeHIE U CHCTEMATH3AIUS 1
3HAHUU
67 16.05 PesevaHLIﬁ ypok. O0001IeHre U CHCTeMaTH3aIUs 1
3HAHUU
68 21.05 Pe3ep]iHBII71 ypok. O0001IeHIE U CHCTEMATH3AIUS 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68
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9 KJIACC

Ne KOJI-
w/n TEMA YPOKA BO
IJIAH ®AKT YACOB
Pa3zgea 1. BemmecTBo u xummnueckue peakuuu (17 4)
1 04.09 [Tepunoanueckuii 3akoH. [lepuonnueckas cucrema 1
xumuueckux ayemeHToB /1. . Menaeneena
5 06.09 3aKOHOMEPHOCTH B U3MEHEHHUU CBOHCTB XUMHUYECKUX 1
3JIEMEHTOB TEPBBIX TPEX MEPHOIOB
3 11.09 Kiaccudukanms 1 HOMEHKJIaTypa HEOPTaHHYECKUX 1
BEIIIECTB
4 13.09 Buibl XuMu4ecko CBA3UM U TUIIBI KPUCTAITIMYECKUX 1
peméToK
18.09 KontpoabsHas padora Nel no teme «IloBTopenue u 1
5 yriy0JieHne 3HaHUI OCHOBHBIX pa3jeJioB Kypca 8
KJ1accay
5 20.09 Knaccudukanus XuMHUYeCKUX PeaKkiuii o Pa3InIHbIM 1
pU3HAKaM
7 25.09 [TonsATHE O CKOPOCTH XMMHUYECKOU peakiuu. [loHsTre 0 1
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKIIUIX
27.09 [lonsTHe 0 XxuMHUYecKoM paBHOBECHH. DaKTOPHI, 1
8 BJIMSIONINE Ha CKOPOCTh XUMHYECKOH Peakuu U
MOJIOKEHHE XMMUYECKOTO PaBHOBECHS
9 02.10 OKHUCINTENEHO-BOCCTAHOBUTENIEHBIE PEAKIIUU 1
10 04.10 Teopus anexrTponuTnueckoit nucconrannu. CuiabHbIE U 1
cy1abble AIIEKTPOJIUTHI
11 09.10 WonHble ypaBHEHUS peaklMii 1
12 11.10 XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBaHUI B CBETE 1
MPEJCTaBICHUN 00 IEKTPOJTUTHUECKON JUCCOLUAIIIH
13 16.10 XHUMHUYECKHE CBOICTBA COJIEH B CBETE MPEACTaBICHUI 1
00 DJIEKTPOIIMTHUECKON JUCCOIHAAITUH
14 18.10 [TonsiTre o rugponuse conen 1
30.10 KounrtpoJabHas padora Ne2 mo teme 1
15 «JIEKTPOJMTHYECKAs AUccouanus. XUMHYECKHUe
PeaKkuuHu B paCTBOPax»
16 01.11 [Ipaktuyeckas padora Ne 1. «Pemenue 1
IKCIIEPUMEHTATBHBIX 33129
17 06.11 O0o0meHne U cucTeMaTu3aIus 3HaHUH 1
Pasznes 2. Hemerasuibl U MX coequHenus (25 4)
18 08.11 O6IHa${ XapaKTEPUCTHKA TAIOTEHOB. XUMUYECKHE 1
CBOWCTBA Ha IpUMepe XJIopa
19 13.11 XnovaBozlopo,u. CoungHas KMCII0Ta, XUMUUYECKUE 1
CBOMCTBA, MTOJIy4eHHUE, TPUMEHEHNE
20 15.11 [Ipaktuyeckas padora Ne 2 o teme «Ilomyuenue 1

COJISTHOM KHCJIOTBI, U3yYEHHE €€ CBOMCTB
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20.11

Brruncrnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIUM,

21 €CJIM OJIMH U3 PEareHToB JaH B H30BITKE
22 22.11 O6mas xapakrepucTtuka 371eMeHToB VIA-rpynmsl
27.11 AnnorponHbie MoauuUKaIuu cepbl. HaxoxaeHnue cepbl
23 1 e€ COeIMHEHUH B pHpoJIe. XUMUYECKUE CBOHCTBA
cepbl
24 29.11 Cepf)BOILOPOII, cTpoeHue, GU3NYecKre U XUMHUIECKUE
CBOICTBa
o5 04.12 OKcubl cephl. Cpraﬂ KHCJIOTa, PU3HUECKHE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE
06.12 XUMHYECKHUE PEAKIUH, JICKAIME B OCHOBE
26 MPOMBIIUIEHHOTO CIIOC00a MOTyYeHHS CEPHOI KHUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COEIMHEHUSIMH CEePBI
97 11.12 Brruncnenme MaccoBoii 10711 BbIXO/a MTPOIYKTA
peakuuu
13.12 OO01as xapakTepucTUKa 371eMeHTOB VA-rpynibl. A30T,
28 pacrpocTpaHeHue B IpUpojie, GU3NIeCKue 1
XUMHUYECKHE CBOMCTBA
29 18.12 AMMHaK, ero (U3NYECKUe U XMMUYECKHUE CBONCTBA,
MOJTyYeHHE U IPUMEHEHUE
30 20.12 [IpakTuueckas padbora Ne 3 1o Teme «Ilonyuenune
aMMHaKa, U3y4eHHUE €ro CBOMCTBY
31 25.12 A3ovTHa51 KUCIIOTa, €€ (hu3nYecKre U XUMHUYECKUe
CBOHCTBa
27.12 Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaueCTBE
32 MUHEpAIbHBIX YA00peHH. XUMHUECKOe 3arpsi3HeHNe
OKpY’KaloIIel Cpeibl COeTMHEHHMSIMH a30Ta
33 08.01 dochop. Oxcun dpocdopa (V) u pochopHas kucnora,
¢u3nyecKkre 1 XUMHYECKHE CBOMCTBA, MOJIyuyeHHe
10.01 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX
34 yaoOpeHui. 3arpsi3HeHHE PUPOTHON CPEJIbI
dbochatamu
35 15.01 VYrnepon, PacTpOCTPaHEHNE B IPUPOJLE, ¢buznueckue u
XHUMHUYECKHE CBOWCTBA
17.01 Oxcunpl yriaepoaa, ux pusnueckue 1 XuMHU4ecKue
36 CBOMCTBA. DKOJOTHUYECKUE MTPOOIIEMBI, CBSI3aHHBIE C
okcuzoMm yriepona (1V)
37 22.01 VYronpHas KUCJIOTa U €€ COIU
24.01 [Ipaktuyeckas padora Ne 4 o teme "Ilonyuenue
38 yTJIIEKHCIIOoTo Ta3a. KauecTBeHHas peakius Ha
KapOoHat-uon"
39 29.01 IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKHX
BEIIECTBAX KaK O COSNMHEHHSX YTIepoia
40 31.01 KpemHuii u ero coenuHeHus
41 05.02 [Ipaktuyeckas pabora Ne 5. Pemenue
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SKCIIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHenmme
HEMETAJIIbl X UX COCTUHECHUA»

42 07.02 KonrtpoabHas padora Ne3 mo teme «Baskneiimme 1
HEMETAJLJIbI M UX COeINHEHUs»
Pa3nen 3. Merasibl U ux coenunenus (20 1)
12.02 OO01mas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — 1
43 MeTaJuIoB. MeTayumnyeckast CBA3b U METaJUINYECKast
KpHUCTaJuIn4eckas pemérka. Ou3nueckue cBoicTBa
METaJUIOB
44 14.02 XuMuyeckue CBS)P'ICTBa METaJJIOB. DJIEKTPOXUMUYECKUI 1
PSI HATIPSDKCHUH METaJIOB
19.02 OO6mue crmocoOs! morydeHus: MeTauioB. CIuIaBhl. 1
45 Beruncnenus o ypaBHEHUSIM XUMHYECKUX PEAKIIAH,
€CIIU OJIMH U3 PEareHTOB COJICPIKUT MPUMECH
46 21.02 [ToHsATHE O KOPPO3UH METAJIIOB 1
47 26.02 [lemoyHbIC METAILIbI 1
48 28.02 OKCHUIbI M TUAPOKCUIBI HATPUS U KAJIUS 1
49 05.03 [{emo4uHO3eMEIIbHBIC METAJUIBI — KaJIbIIUH U MarHHI 1
50 07.03 Bakneiimme coeTMHEHUST KaTbIUs 1
51 12.03 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
52 14.03 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 19.03 HpaKTI/IIIGCIiail pabora N9”6 no Teme "YKEcTKOCTh BOJIBI 1
Y METOJIbI €€ YCTpaHEeHUS
54 21.03 AtoMUHUI 1
55 02.04 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 1
56 04.04 Kenezo 1
o7 09.04 Oxcuppl, rugpokcu sl u conu xxenesa (11) u xenesa (111) 1
58 11.04 O000111eHE U CUCTEMATH3AIIUs 3HAHUI 1
16.04 [Tpaktrueckas padota Ne 7. Perenue 1
59 IKCIIEPUMEHTANBHBIX 3a7au 1o TeMe «Baxueiime
METAJITBI U UX COCTMHCHUS
Pa3nes 4. Xumus n okpy:xawmas cpeaa (6 1)
18.04 Boruncnenus no ypaBHEHUsIM XUMHUECKUX PEAKLINM, 1
60 €CJIM OJIMH U3 PEarcHTOB JIaH B H30BITKE WJIH COICPIKHAT
npuMecH. BeraucneHus MaccoBoil 10JIM BBIXOAA
MPOAYKTA PEaKIHH
61 23.04 O0001IeHE U cCUCTEMATH3aIs 3HAHNUH 1
62 25.04 KountpoJabsHas padora Ned no teme «BaxxHeiimme 1
MeTAJLIbl M UX COeTMHEHH S
63 30.04 BemectBa 1 Matepuanbl B HOBCEAHEBHOM KU3HU 1
9eJI0BeKa
64 07.05 XUMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl 1
65 14.05 Posib XMMUH B pellICHUH YKOJIOTHUECKUX MPOoOIIeM 1
66 16.05 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS 1

3HaHUU
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67 21.05 PesepBqulﬁ ypok. O6001IeHre 1 cucTeMaTHu3aus 1
3HAHUH

68 23.05 Pe3epliHLH71 ypok. O0001IeHHE U CHCTeMAaTH3aIIUs 1
3HAHUH

OBIHIEE KOJIMYECTBO YACOB 1O 68

ITPOI'PAMME
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