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MOSACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOro Kypca «XuUMHUS» HA YPOBEHb OCHOBHOTO
obmero obpazoBanus s oOydaronuxcs 8-9 kmaccoB MAOY «lllkoma No 115»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBaHuM
B Poccutickon ®denepanuny;

. npukaza MunnpocBemienuss ot 31.05.2021 Ne 287 «O6
YTBEPKJIECHUH (PeIepaIbHOIO TOCYAAPCTBEHHOIO0 00pa30BATEIbHOIO CTaHAapTa
OCHOBHOTI'O 00IIIEr0 00pa30BaHUsY;

. npukaza MunnpocBemienust ot 18.05.2023  Ne 370 «O6
yTBEpKJIeHUH (perepanbHOil 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs;

. npukaza MunnpocBemienuss ot 22.03.2021 Ne 115 «O6
yrBepxaeHun [lopsaka opraHu3zalnuu M OCYLIECTBJICHHUsS 00pa3oBaTEIbHON
NEeATEIbHOCTH 1O  OCHOBHBIM  00mIe00pa3oBaTeIbHBIM  IpOrpaMmaMm  —
o0pa3oBaTeIbHBIM MpOrpaMMaM Ha4yajdbHOTO OOIIEro, OCHOBHOTO OOIIEro
CpeIHero 001Iero 00pa3oBaHuUs;

. CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTUYECKUE TPEOOBAHUS K
OpraHu3alMsIM BOCHUTaHUS U OOydYeHHUs, OTAbIXa U O3JOPOBIEHUS JETeH U
MOJIOJIEKW», YTBEPAKIACHHBIX MOCTAHOBJIEHUEM TJIABHOTO CAaHUTAPHOrO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urnennveckue HOpMaTUBbI U TPEOOBAHUS K
oOecrieyeHnto 0e30MacHOCTH M (W) OEe3BpeAHOCTH ISl YesloBeKa (PaKToOpoB
Cpelbl OOWTAaHMS», YTBEPKACHHBIX IMOCTAHOBJIEHHEM TJIABHOIO CAHUTApHOIO
Bpauda ot 28.01.2021 Ne 2;

. ¢ yuérom Konuenuuu npenogaBanusi yueOHOro npeamMera « XuMus»
B oOpasoBarenbHbIX opranusamusx Poccuiickoit denepaiuu, peamu3yromux
OCHOBHBIE 00pa3oBaTe/IbHbIE MIPOrPaMMBbl, U OCHOBHBIX MOJOKEeHUH «CTpaTreruu
pa3Butua BocnuTaHus B Poccuiickonn ®denepaunn Ha nepuon ao 2025 roma»
(Pacnopsixenue IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

. y4eOHOro IJIaHa OCHOBHOTO OOHIEro 00pa3oBaHMs, YTBEPKIAECHHOTO
npukazoM MAQOY «lllkomna Ne 115» ot 31.08.2023 Ne 610 «O6 yTBepx)aeHUU
OCHOBHOI 00pa3oBaTeILHOM IIPOrpaMMBbl OCHOBHOT'O OOITIETO 00pa30BaHMM,;

. dbenepanbHOit pabodeil mporpaMMmbl y4eOHOTO Kypca «XHMHS».
PaGouass  mporpamma  OpHEHTHpOBaHAa  Ha  IICJIEBbIC  MPUOPHUTETHI,
chopmyaupoBaHHble B (eaepalibHOM pabouel mporpaMme BOCIHUTAHHUS U B
paboueit nporpamme Bocnutanusgs MAOY «lllkoma Ne 115».



[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeelieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazzenaM M TeMaM MpPOrpaMMbl 1O XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEAMETAa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaroIInXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHbIe HampaBJICHWs] B OOyYEHUHM XUMHUU OOECTICUMBAIOTCS CIECIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHCTEMBI MMEPBOHAYAIBHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 AIEKTPOJUTHYECKON JMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHWe XUMHHU NPOUCXOAUT C IPUBJIICUEHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arlolmuid MUpy,
«buonorus. 5-7 knacce» u «Puszuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHMSI TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIni, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW H y4eOHO-UCCIIeN0BATEIHCKON



JESATEeTLHOCTH, OCBOCHHHM TPaBWJ OE30MacHOTO OOpaIleHHWs C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmMupoBaHHE WHTECILICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHUS HA  CHCTEMAaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmEld (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIeHWU TPo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM EATEIbHOCTH;

— ¢opmupoBaHHEe y OOydYalOIMXCAd T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIadbHEHIIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus B 9 kinacce — 68 yacoB (2 yaca B HEZIEIO):

9 «A» - 68 yacoB

9 «b» - 68 yacos

9 «B» -68 1acos

9 «I'» -68 vacos

9 «JI» -68 yacoB

9 «E» -68 yacoB

9 «K» -68 yacos

9 «3» -68 yacoB

9 «M» - 68 yacos



[TporpamMma peanuzyeTcst MOTHOCTBIO 33 CUET COKPAIEHUS Y4eOHOTO BPEeMEHU
pe3epBHBIX YACOB, PACCUUTAHHBIX HA MMOBTOPEHUE U 0000IIEHUE TPOTPAMMHOTO
MaTepuaa; / UM CIUsSHUS OJIM3KUX MO COACPKAHUIO TEM YPOKOB.

Jlst peanu3anuu mporpaMMbl UCTIONB3YIOTCS YIEOHUKH, JOMYIIICHHBIE K
WCIIOJIB30BaHUIO MPU peaiu3allii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIUIO
o0pa3oBaTeIbHBIX MTPOTrPAMM HAYAJILHOTO 00IIEro, OCHOBHOTO OOIIETO, CPEIHETO
o01iero oOpa3oBaHusl OPraHU3alMAIMU, OCYIIECTBIISIOMMUMEU 00pa30BaTEIbHYIO
JEeSITEIbHOCTD, MpruKkazoM MuHnpocsemenus ot 21.09.2022 Ne 858:

. Xumus 9 kimace/ IN'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A.,
AxmmonepHoe obmiecTBo «M3aatenberBo «IIpocBerieHney

Xumus, 9 knace/ Kypun A.A., AkimonepHoe obmiecTBo «31aTenscTBo
«[IpocemieHue»

DNeKTpOHHBIE 00PA30BATEIIBHBIE PECYPCHI, TOMYIIEHHBIE K MCIIOIL30BaHUIO TIPU
peanu3aiyy UMEIOITUX TOCYAapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX
porpamMM Ha4aJIbHOTO 00IIIEr0, OCHOBHOTO OOIIETO, CPETHEr0 00IIIEro
obOpazoBanus npukazoMm MunnpocsenieHus ot 02.08.2022 Ne 653:

Xumus, 9 knace, PI'AOY AI1O "Akanemuss Munmnpocsemenus Poccun”

" Tomamnue 3aganus. OcHoBHOE o01Iee oOpa3oBanue. Xumus'", 8 - 9 kiacc, AO
MN3narenbcTBO "[IpocBenieHue"

Tpenaxep "O6nako 3Hanuit". Xumus. 9 kiaacc, OO0 "duzukon Jlad"

COAEPKAHUE OBYUYEHMUSA

9 KUJIACC

BemecTBO U XMMHUYECKasl peaKUMs

[Tepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKUX OJJIEMEHTOB IIEPBbIX TPEX IMEPUOJIOB, KM, KaJIbLUUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JeMEHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUIETKUA U
BUJIa XUMHYECKOM CBS3H.



Knaccudukanmss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUCCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Kinaccudukaiys XuMUYECKUX peaKIuii 10 pa3IMUYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(]dekTy, mo
W3MCHEHUIO CTETICHEH OKHUCIIECHUS XMMHYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonarue o ckopocT XuUMHUYeckor peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU WU TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUHU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBieHue YpPaBHEHUI

OKHUCJIMTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C  HCHOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKAHUS peaKuii HOHHOTO OOMeHa,
MOJHBIE W COKpAlIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U COJell B CBeTE€ MPEACTaBICHUNA OO0 DJICKTPOIUTUUYECKON
nucconnanyu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHsATHE O THIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura u anmaza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCHMOCTU CKOPOCTU XUMHUYECKON peaKinu
OT BO3JEUCTBUSL PaA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpoOllecca JIUCCOIMALIMU KHUCIOT, IIEJIOYed U  COJIel
(BOBMOXKHO  HCIOJIb30BAaHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMS]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuu pasoKeHUs, COSIUHEHMUsI), paclio3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS



OOmrast xapaktepuctuka TajoreHoB. OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHWMHUYECKHME CBOICTBA Ha TpUMeEpe XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, IHIeso4amMu). XJIIOpPOBOIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHUE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M 4YEJIOBEKAa. BaXHeWIlne XJIOpUIbl U KX
HaX0XJICHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMHUYEeCKue CBOicTBa cepbl. CepoBOaOpOa, CTpoeHHuE, (U3NUECKUe U
XUMHUYECKHe cBOMcTBa. OKCHUIIBI cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucioTta, (QuU3NYECKME M XHUMHUYECKHE CBoicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakliuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOCO0A TMOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cynabdar-uoH. HaxoxmeHune cepsl m €€ COCOUHEHHA B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIled Cpelbl COECIMHEHUSIMHU cepbl (KUCIOTHBIE 10U,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUSI.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBIC CTETICHH OKUCIECHUA. A30T, paclpoCcTpaHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, €ro
duznyeckue U XMMHUUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX (pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
CBOMCTBa (0OIIME Kak TMpEJACTaBUTENS Kllacca KHUCIOT M CcHelupUYEcKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEpaJIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKpYXKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, GuzNUecKue U XUMHYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MdIecKue U XMMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OpEHUH.

O6mast xapaktepuctuka smnemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHW  OKHUCJICHUA.  YTJIEPOJ,  a/UIOTPOITHBIE
MonuduKaMKu, pacrupoCcTpaHeHWe B TPUPOAE, (HU3MUECKHMe U XUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTHMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yriaepoaa (IV), rumoresza riao6anbHOrO TOTEIJIEHUS KIWMaTa, MapHUKOBBIN



b dexT. YronpHas KucmoTa u €€ cor, uxX GU3NIECKUe U XMMHUECKUE CBOMCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbIe HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHPOAHBIA Ta3, HEDTH),
MPOAYKTBl UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEILIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiidi B OKM3HM UeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoenuHeHHs KpeMmMHHUs B mpupone. OOmme mnpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHUIMKATBl, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BakHeline CTpouTENbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil HA XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKUE CBOMCTBa
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAaHHE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHUYECKHUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cyabdar-
WOH W HaOJIOJieHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U (HOCHOPHBIX yAOOpEHUi, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U n3ydeHue NMpu3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXKHO  HCIOJB30BAHME  BHUJEOMATEPUAIIOB), U3ydeHue  Mojelen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHe, cOOMpaHue, pacro3HaBaHUE M U3y4YCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C



MPOAYKIIMEN CUJIMKATHOM TMPOMBIIUIEHHOCTH, PEMICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1Mo TeMe «BakHenIe HeMETAIUIBI K UX COCTMHECHUS.

MeTaJuIbl M UX COeTUHEHUS

OO6m1as XxapakTepruCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKas  pemiéTka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTalioB. u3nueckue U XUMHUECKHE CBOMCTBA MeTayioB. OO01ue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U
TUJIPOKCUABl HATpuss W Kanuda. [IpuMeHeHHne WIET0YHBIX METAUIOB M HUX
COCIMHEHNM.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOX/JIeHUE B Npupoae. PU3N4YECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxkuHelue coequHEHUs KalblUs (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AunroMuHUN: TTooxkeHue B [leproandeckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxIeHHE B mpupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHUECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCuIbl, Tuapokcuabl U con xenesa (1) u xxenesa
(1), ux cocraB, CBOKMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHHUS XKeEJe3a B KUCIOPOJIE
(BOBMOXKHO  MCIIOJIL30BAHME  BHIECOMATEpPUANIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajabllMs, allOMUHUS, I[IMHKA, JKejle3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusl, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE



BUJICOMATEPHUAIIOB), UCCIIEIOBaHNEe aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHS
Y TUJIPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1ay 10 TeMe «Baxuelue
METAJUJIbI U KX COCTUHCHHUS.

XuMHSA U OKPYKAKIIAs cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
MCIIOJIBb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKarolleh cpenbl (MpeaenbHas JOomycTUMas
KOoHLIeHTpalus BeuecTs, nanee — [1JIK). Poias xumuu B perieHnn 3KoJI0rHuecKux
poOJieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 0OpaslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemnbnie ceasu

Peanmusannss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4dHBIH (DaKkT, rumoresa, 3aKoH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBICHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, C€AUHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yI00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATDBI
JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHUM B €IMHCTBE y4eOHOU U



BOCIIUTATEIbHOMN JIEATEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIMN O0yYarOIIUXCA.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAHHS 3HAYEHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMAIHUEH O
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENAOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH TMpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpollecCce€ ITOM y4eOHOU NesITEeIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MUPOBO33PEHYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKOM peaKkiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI NTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENIOW, O POJIM XUMHUHU B TIOZHAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHHIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHSA OOYy4YEHUS B
JIaJbHEHUIIIEM;



4) popmMupoBaHuA KYJIbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS ajJKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJAMMOCTA COOJIONEHUs TpaBWi OE30MacHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO Tpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXEHHUE K TPYLy M pPeE3yibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUTyaJIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpohecCuOHATBLHON ASSTENHHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JI0rMIeCcKOro0 BOCIIUTAHUSI:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAaHUS, IOHUMAHKE LIEHHOCTH 3J0pPOBOI0 U
O0e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuUJ 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIMINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeH HX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIJACISIOT 3HAUYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIEHAYYHBIE TMOHATUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAay4YHOM KapTHHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeHCTBUSI (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJITAHUPOBAHHUIO W OCYIIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBUA:



YMEHUSI HCIOJIb30BaTh MPUEMBI JOTUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHWI: PACKPBIBAaTh CMBICI XHMHUYECKHX MMOHATUHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS NIl OOBSICHEHUS OTNIEIbHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTHBHBIC, ACITYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ 3JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 33/71a4, C YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKN M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHYECCKUX PEaKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3H U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAdeCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE Ha0IomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpOJIeTITaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB M (OPM TMPEACTABICHUS, TIOJydaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs ~JHUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IU4HbIe METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWMBIX IS BBITIOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMATIBHYIO (OopMy MpecTaBiICHUS HHPOPMAIIUUA U



WUTIOCTPUPOBATh peIIaeMble 3aJa4ll HECIOXKHBIMA CXEMaMH, JuarpamMMaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIONIb30BaTh M AaHAIW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CyliecTBy  oOcyxkaaemMoil  TeMbl, (OPMYJIHPOBATb CBOU  MPEHJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJiaTh TPE3CHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JCHCTBUM, OINpEACICeHHEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEsATh IENN JESITeNIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB [0 OCBOEHHIO 005S3aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JESATENIbHOCTH TIO0  TIONYYEHWI0 HOBOTO 3HAHMS, €ro HWHTEpPIPETAIHH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 9 kjiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TMOHSITHUH: XUMHUYECKUU
AJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOpP,  AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS JTUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTanu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
konueHTpanus [1/IK Bemectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAIIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn Ilepuogmueckoro 3akona [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyo (opmy Ilepnoanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmobodyHas
noarpynna (b-rpynmna)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia sApa, OOIIee YHCIO DIEKTPOHOB U
pacnpenesieHie UX [0 DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWUYECKUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B peaKIUu



BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHECHHIO CTETICHEH OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TMPOCTHIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHCAHKE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTUYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJIEH, MOJTHBIE U COKPAIlIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHUS peakluid, MOATBEPKIAIOIIUX CYIIECTBOBAHKE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TmpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJIYYECHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — MJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PpEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

9 KIIACC
Ne = HammenoBanme KoamvecTBo yacos DJIeKTPOHHbIE
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KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiornueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 9
Kjacey : metoauyeckoe nocodue / JI. . Acanoa. — M. : [lpoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE U TpoBEpOUYHbIE padoThl K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiiakoBa u

ap. - M.: Jlpoda, 2022. nanubie



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

Beenureaannsichttp://www.chemnet.ru I'azera «Xumusi» u caiit s yauress «51
U1y Ha YPOK XUMHI»

http://nim.1september.ru Equnas komrekmust LIOP: TIpeameTHas KOUTSKIHS
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
aKcriepuMeHThI: XxuMusi. Komeknus Poccuiickoro o01eo0pa3oBaTebHOTO
nopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Beepoccuiickas oumuana nMKoJIbHAKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYSOHUK TSI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBINH y4COHUK
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