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HOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma 1o XMMHUHM Ha YpOBHE CpPEAHETO 00IIEro oopa3oBaHus pa3paboTaHa Ha
ocHoBe DexpepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO0 oOpa3zoBaHuu B
Poccuiickoit ®@enepauuun», TpeOOBaHMM K pe3yibTaTaM OCBOEHHUSA (eaepaibHOU
oOpa3oBaTelbHOM TporpamMMmel  cpeaHero obmero o6pazoBanus (DPOII  COO),
npeAcTaBiIeHHBIX B DeiepalibHOM rocyaapcTBeHHOM oOpasoBaTenbHoM cTangapte COO,
¢ yuérom Konnenmuu npenogaBaHusi yaeOHOTO peaMera « XuMus» B 00pa3oBaTeIbHbIX
opranm3anusix Poccuiickoit ®denepaiy, peanus3yromUX OCHOBHBIE 00pa3oBaTelIbHBIC
IPOrpaMMBbI, U OCHOBHBIX MoJIOkeHUH «CTpateruu pa3Butus BocnuTanus B Poccuiickoi
Oenepanuu Ha niepuoa 10 2025 roma» (Pacmopsikenue [IpaButensctBa PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MporpaMMbl IO XUMHHU, K OMPEIEICHUIO 00IIen
CTpaTeruy OO0y4YeHUs, BOCIHTAHUS U PA3BUTHUS OOY4AIOUIUXCS CPEACTBAMH Y4eOHOTO
npenmera «Xumus» 115 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIENTYaIbHbIC
wioxkeHuss ®I'OC COO o B3anMO0OYCIOBICHHOCTH LIEJIeH, COlepKaHUsl, PE3yIbTaTOB
oOyueHus W TpeOOBaHUH K YPOBHIO TOATOTOBKH BBIMYCKHUKOB. XHMHUYECKOE
oOpa3oBaHue, TMOJIy4aeMOe BBITYCKHHUKAMHU O0IIe00pa30BaTeNbHON  OpraHu3alluu,
ABJIAETCA HEOThEMJIEMOM dYacTbhio HMX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEepLIAIOIINM
ATAlOM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEM,
MPUCYUIUX LIEJIOCTHOW CHCTEME XMMHUYECKOTO 00pa3oBaHHsA. DTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHMSI MHUPOBO33PEHMS] U OOIIEH KyJIbTYpbl
YeJIOBEKa, a TaKK€ AKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3J0POBBIO U
NpUpoAHON cpere. Peanusyercss xumuueckoe oOpa3zoBaHUE O0YyYarolUXCsl Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus CpeACTBAMH y4eOHOTO ImpeaMeTa « XUMHs», COJepKaHue
U TIOCTPOEHHE KOTOPOTO OINpe/eeHbl B MpOorpaMMe MO XUMHHM C YYETOM CrHeuu(uku
HAyKU XUMHH, €€ 3HaUCHUs B IO3HAHUU MTPUPOBI U B MATEPUATILHOM KM3HU OOIIECTBA, a
TaKkKe ¢ y4€ToM OOIMX NeNeld M TNPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeiHero obmiero oobpazoBanus B Poccuiickoit deneparuu.

XuMHUsT KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT Oco0yl posib B
COBPEMEHHOIN IUBUJIM3AlMM, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KyibTypbl. OHa
BHOCHUT CBOI BKJIaJ] B (JOPMUPOBAHHE PALIMOHAIIBHOIO HAYYHOT'O MBIIIUIEHHUS, B CO3/IaHUE
LEJIOCTHOTO TMPEACTABICHUS OO0 OKpYXKAloIleM MHUpEe KaK O €IWHCTBE NPUPOIbl U
YelioBeKa, KOTopoe (OpMHpyeTCsi B XMMHUU Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KaIOIIEro MUpa, OCO3HAHUS B3aMMOCBSI3U MEXKAY CTPOEHUEM BEUIECTB, UX
CBOICTBaMU M BO3MOKHBIMH 00JIACTIMH MPUMEHEHUSI.

TecHo B3auMOACHCTBYST € JpPYrUMH €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacTbI0O MUPOBOH KyJIbTYPhl, HEOOXOIMMBIM YCIOBHEM YCIIEITHOTO TPYAa
Y KU3HU KKJI0r0 1ieHa obmectBa. CoBpeMeHHas XUMUS KaK HayKa CO3HJIaTebHAs, KaK



HayKa BBICOKMX TEXHOJOTMI HalpaBleHa Ha peleHue TrI00albHBIX MpoliIeM
YCTOMUMBOIO pa3BUTHUSI UEJIOBEYECTBA - CBHIPbEBOI, OSHEPre€TUUYECKOM, NHUIIEBOMH,
AKOJIOTHYECKON O€30MacHOCTH U OXPAHBI 3/I0POBBA.

B coorBercTBUM ¢ O0OmMKMMHU IENSIMH W TNPUHLUNAMUA CPEIHEro OOIIero
obOpaszoBanusi coaepxkanue npeamera «Xumus» (10-11 xmaccel, 0a30BBIM ypOBEHB
U3YYCHUS) OPUEHTHUPOBAHO TPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJITOTOBKY
oOy4aromuxcsi, He0OXOUMYIO UM JJisi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS] B KU3Hb COLMyMa, MPOJOKEHHUS O0pa3oBaHUS B Pa3IUYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsromumMu npeaMera «XUMHs SBISIFOTCS 0a30Bble Kypchl - «Oprannyeckas
xumus» U «OO1as 1 HeopraHuuecKasi XMMHA», OCHOBHBIM KOMIIOHEHTOM COJIEP>KAHHUS
KOTOpBIX SIBJIIIOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HaHUI IO HEOpraHM4eCcKOu
XUMUU (C BKJIIOUYCHHEM 3HAHUM U3 OOled XUMHH) W OpPraHWYECKOW XHUMHH.
dopMupoBaHUE MAHHOW CHCTEMbl 3HAHUN TPU M3YyYEHUU TMpeaMeTa obecreuynBaeT
BO3MOHOCTb PaCCMOTPEHHUS BCETO MHOT'000pa3usl BEIIECTB Ha OCHOBE OOIIUX MOHSTHIA,
3aKOHOB M TEOPUN XUMHUH.

CtpykTrypa coaepxaHusi KypcoB - «Opranumdeckas xumus» u «OOmas #u
HeopraHudeckasi XuMus» chopMHpOBaHa B IPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOT'O
MoAXo/la K U3Y4YeHHIO ydyeOHOro wmarepuaia W OOYCIIOBJIEHa HMCTOPUYECKH
000OCHOBAHHBIM PA3BUTHEM 3HAHUM Ha ONpPENEIEHHBIX TEOPETUUYECKUX YpPOBHIX. Tak, B
Kypce OpraHM4ecKOod XHMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOU
TEOPUHU CTPOCHUSI OPTaHUYECKUX COECTMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKHUX U
ANIEKTPOHHBIX IMPEACTABIECHUN O CTpOoeHUHU BellecTB. CBeAeHMsI 00 M3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B Pa3BUTHUU - OT YIJIEBOJOPOAOB JIO CJIOKHBIX OHOJOTHYECKH
aKTUBHBIX COEIMHEHUH. B Kypce opraHmyeckod XHMMHUHU T[IOJy4YarT pa3BUTHE
chhopMupoBaHHBIE Ha YPOBHE OCHOBHOTO OOINETo 00pa3oBaHMS IEPBOHAYAIHHBIC
NPEICTABICHUSI O XUMHUYECKOM CBs3M, KIacCU(UKALMOHHBIX IPU3HAKAX BEIIECTB,
3aBHMCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHMSI, 0 XUMHUUYECKOHN pEaKI1HU.

[lon HOBBIM yrioM 3peHHs B T1peaMere «XuMus» 0a30BOro  ypOBHS
paccMarpuBaeTCs HM3yYeHHBIH HAa  ypOBHE OCHOBHOTO  00mero o0pa3oBaHUs
TEOPETHUECKUI MaTepual U (PaKTOJIOTHUECKHUE CBEJCHHUS O BELIECTBAX M XUMHUYECKOI
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHuyeckas XuMus» o0ydaromumMes
MIPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPUOJUYECKOr0 3aKoHa ¢
OOLIETEOPETUUECKUX U METOAOJOTUYECKUX MMO3ULUN, TIy0Xke MOHATh HCTOPHUYECKOe
u3MeHeHne QyHKIUM JTOro 3akoHa - OT o0oOmarmeil 10 OOBACHSIOMEH W
MPOTHO3UPYIOLIEH.

Enaunast cucrema 3HaHUMN O BaKHEMIIMX BelIleCTBaX, MX COCTaBe, CTPOCHUH,
CBOICTBaX M MNPUMEHEHUH, a TaKkKe O XHMMHMUECKMX pEakUusAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHMs AomoyHgeTcd B Kypcax 10 m 11 kmaccoB aneMeHTaMu



COJIEpXaHUs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUI U MPUKIATHON XapakTep. DTU 3HAHUs
CHOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XMMHUU C JIPYTUMHU HayKaMH, paCKpBIBAIOT €&
pOJib B TIO3HABATENBHONM U TPAKTHUUECKOW JAESITENHHOCTH 4YeJIOBEeKa, CIOCOOCTBYIOT
BOCIUTAHHUIO YBaXXEHUS K IMPOIECCY TBOPYECTBA B OOJACTHM TEOPUHM U MPAKTHUECKHUX
NPUJIOKEHU XWUMHUHU, TMOMOTalOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHUEH, KPUTHUYECKH OCMBICIHUBATH
UHGOPMALIMIO ¥ IPUMEHSTH €€ JIJIsl TOTIOJTHEHUS 3HAHUM, PEIlIeHUs UHTEIJUICKTYalbHBIX U
AKCIIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a1ad. B 1menoMm cojaepkanue y4eOHOTO
npeameTa «XUMHUs JTAaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTUPOBAHO Ha (POPMHUPOBAHHE Y
00y4Jaromuxcsi MUPOBO33PEHYECKON OCHOBHI JIJIsl MOHUMAaHUS PriiocoCcKux uaeH, Takux
KaKk: MaTepuajlbHOE  E€IMHCTBO  HEOPraHMYEeCKOr0 UM  OPraHMYeckoro  MHpa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOCHHUEM, I103HABAEMOCTh
MPUPOJIHBIX SIBICHUN MYTEM DKCIIEPUMEHTA M PEIICHHS MPOTHUBOPEUUN MEXIY HOBBIMU
(dakTaMu ¥ TEOPETUYECKUMHU TMPEANOCHUIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUU
HKOJIOTHUECKHX TpoOJieM, a TakkKe MpoOsieM cOepeKeHUs: IHEPreTHUYECKHX PECYPCOB,
CBIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTE€pPUAJIOB.

B mutane pemienus 3ajad4 BOCIUTAHUS, Pa3BUTHUA U COIUMAIM3AIMN 00YyYarOIINXCS
MPUHSATHIE IPOTPAMMON 10 XMMHH MOJIXO/bI K ONPEIETICHUIO CONEPKAHUS U TOCTPOCHHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JACHCTBHIA,
MMEIOMINX 0a30BO€ 3HAYCHHE JJISl PA3IUYHBIX BUIOB ACATEIBHOCTH: PEIICHUS MPOOIieM,
MOUCKa, aHaiMu3a U 00paboTKu MHGOPMAITUU, HEOOXOIUMBIX ISl TPHOOPETEHUS OIbITa
MPAKTUYECKOM U HUCCIEAOBATEIBCKON ACSITEIHHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MMO3HAHUH XUMHH.

B nmpaktuke mnpenogaBaHusT XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U Ha YPOBHE CpeIHEro o0OIIero 0Opa3oBaHUs, MPH OMpPEACICHUU
COZIEpXKATEIbHOM  XapaKTepUCTUKU 1eJIe HW3y4yeHus IMpeaMeTa HalpaBieHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAJAMIIMOHHO TpPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOW HAayKH KaK OOJacTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEeSATEIbHOCTH 4YEJIOBEKa M KaK OJIHOrO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOW TOUYKHU 3PEHUS TAKOW MOJIXO0J K ONMPEACICHUIO LIEJEH U3YYEHHS TPEeIMETa
SIBJISIETCS BIIOJIHE OTIPaBJIAHHBIM.

CornacHo TaHHOW TOYKE 3PEHHUsI TJIABHBIMH IETISIMUA U3YUEHUS MpeaMeTa « XUMUsDH)
Ha 6a3oBoM ypoBHe (10 -11 ki1.) sBHsItOTCSA:

* (dopmHEpoBaHUE CUCTEMbI XUMHUYECKIX 3HAHUIA KaK BaKHEHIIIEH eCTeCTBEHHO-
Hay4YHOM KapTHHBI MHPA, B OCHOBE KOTOPOM JIe)KAT KIIFOUEBBIC MIOHSTHS,
(dbyHIaMEHTaIbHbBIE 3aKOHBI U TEOPUH XUMUHU, OCBOCHUE S3bIKa HAYKH, YCBOCHUE U
MMOHUMAHHE CYITHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOI0 XapaKTepa,
03HAKOMJICHHE C UCTOPUEH WX Pa3BUTUS M CTAHOBJICHHS;

* (opMupoBaHu€e U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX TTO3HAHMS



BEIIECTB U XUMUYECKHX PEeaKINi, HEOOXOAUMBIX ISl IPUOOPETeHUsT yMEHU I
OpPUEHTUPOBATHCA B MUPE BEUIECTB M XUMUYECKUX SIBJICHHUM, UMEIOIINX MECTO B
IpUpOJIe, B IPAKTUUECKON U MTOBCEAHEBHOM KU3HH;

* pa3BUTHE YMEHUH U CMOCOOOB MEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEpPUMEHTa, COOJI0OJEHUEM TpaBUil OE30MacHOTO
oOpallleHUs ¢ BEIEeCTBAMHU.

Hapsiny ¢ stuMm, comepxaTelibHas XapakTEepUCTHKA Ieled M 3aJad H3y4deHUs
npeaMeTa B MPOrpaMMe MO XMMHH yTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero ooOpaszoBanusa. CerojgHs B
MPETOIaBaHuM XUMHUHM B OOJbBIIEH CTEMEHH OTHAETCS TMPEANOYTEeHUE MPaKTHUECKOM
KOMIIOHEHTE COJAEp)KaHus OOydYeHHs, OPUEHTHPOBAHHON Ha IMOATOTOBKY BBITyCKHHKA
0011e00pa3oBaTeIbHON  OpraHM3aluy, BIAJCIONIET0 HE HAa0OpoM 3HAHUW, a
(GYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO
MOJIYYEeHUS 3HAHUN U TMPUMEHEHHs] MX B PEajbHOM JKU3HU /IS PEIICHUS MPAKTHUECKUX
3a/ay.

B cBs3u ¢ 9TUM mpu U3y4YeHUU MpeaMeTa «XUMHs» JOMUHUPYIOIIEee 3HAYCHHE
MPUOOPETAIOT TaKKE 1NN U 33724, KaK:

ajgantanusg OO0yJarouuxcs K YCJIOBHSIM JMHAMUYHO Pa3BUBAIOLIETOCS MHPA,
(dbopMUpoBaHUE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K caMOOOpa3oBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSITETLHOMY TPUHSTHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CB3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHUE y 00y4YalOIIUXCs KIIOUYEBbIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
MMEIONINX YHUBEPCAIbHOE 3HAYCHHE ISl PAa3IMYHBIX BUIOB JCATEIHHOCTH: PCIICHHS
npoOieM, TMOUCKa, aHaluM3a M 00paboTkM HMHGOPMALUHU, HEOOXOAUMBIX IS
MPUOOPETEHUS OMBITa NEATEIBHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B IMO3HAHUH
XMMHH, a TaKKe JJs OLEHKH C TMO3ULUN SKOJIOTMYecKOW Oe30MacHOCTH XapakTepa
BJIIMSIHMSI BEIIECTB M XUMHUYECKUX IPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOTHYIO
cpeny;

pa3BUTHE TMO3HABATEIbHBIX HWHTEPECOB, HMHTEUIEKTYaJbHBIX H TBOPUYECKUX
CHOoCcOOHOCTEH OO0ydYaroIUXCsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAaHUS 1O XUMHUH B COOTBETCTBMU C >KU3HEHHBIMU TMOTPEOHOCTSMH, HCHOIH30BaTh
COBpEMEHHbIE WH()OPMAIMOHHBIE TEXHOJOTHM JJs TIOMCKAa M aHaiu3a YYeOHOH W
HAYYHO-TIONYJIIPHON MHPOPMAIIMA XUMHYECKOTO COJICPIKaHUS;

dbopMHUpOBaHHE W pa3BUTHE Y OOYYAIOIIUXCS aCCONMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOIOJATEILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TpU TIUIAHUPOBAHMM W TPOBEICHUH XHUMHYECKOTO
IKCIICPUMEHTA,

BOCIIMTaHUE y O0y4aIONINXCs yOSKIEHHOCTH B TYMAHUCTUYECKON HANPaBICHHOCTH
XUMHM, €€ BaXHOM pONM B pEIIEHUH TIIOOATBHBIX NPOOJIEM palMOHAIBHOTO



MPUPOIOIIONIB30BAHNS, TIONMOJHEHUS JHEPIeTUYECKUX PECYpPCOB M COXpPaHEHUs
NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OCEpeKHOr0 OTHOIICHHS K
NpUpOJICc W CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHS] OIbITa WCIOIb30BAHUS
MOJTYYCHHBIX 3HAHUH ISl MPUHSITHS TPAMOTHBIX PEUICHHN B CHUTYAIUSIX, CBSI3aHHBIX C
XUMHYCCKUMHU SIBIICHUSMHU.

B ydeOHOM T1utaHe cpemHero o0imiero oOpa3oBaHUS MPEIMET «XUMUS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MpeAMETHOM 001acT «ECTECTBEHHO-HAYYHBIE TIPEIMETHI».

OO0miee 4uCIIO 4YacoB, OTBEAEHHBIX MJI M3Y4YCHUS XUMUM, HAa 0a30BOM YpOBHE
cpeaHero ooiiero odopasoBaHus, coctabisieT 68 vacos: B 10 kiacce - 34 ydaca (1 yac B

Henento), B 11 kmacce - 34 gaca (1 gac B Hemeno).
COJEPXAHUE OBYYEHUA

10 KUIACC
OPTTAHUYECKAS XUMUA

TeopeTudyeckne 0CHOBBI OPraHUYECKON XUMUH

[IpenmeT opraHM4eckor XUMHUH: €€ BO3HMKHOBEHWE, PAa3BUTHE W 3HAYCHHUE B
MOJYYEHUM HOBBIX BEIIECTB W MaTepualioB. Teopust CTPOEHUS OpPraHHMYECKHX
coenunenuit A. M. bytiepoBa, e€ ocHoBHbIe moJokeHUs. CTpyKTypHbIE (DOPMYIBI
OpraHMYeCKHX BellecTB. I' omonorusi, uzoMmepus. XUMUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUSX - OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccuukanuu OpraHMYecKkux BemiecTB. HomeHkiaTypa
OpraHMYECKUX COEJAMHEHUHN (CHUCTEeMaTUYecKas) U TPUBUAJbHbIE Ha3BaHUS Ba)KHEUIINX
MPEICTaBUTEIIEH KIIACCOB OPraHUUYECKUX BEILIECTB.

OKCNEPUMEHTAIBHBIE  METOJbl W3yYE€HHUS BEHIECTB M UX IPEBpAIICHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMy OpraHWYECKHX BEIECTB U MarepuajaMyd Ha MX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OpPraHWYeCKHX BEIIECTB, HAOMIOJACHUE U  OIMHCaHUE
JEMOHCTPAIMOHHBIX OTMBITOB IO MPEBPAICHUIO OPTraHUYECKUX BEIIECTB IMPU HATPEBAHUU
(nnaBneHue, 00yriIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM psAl. MeTaH U 3TaH - nmpocTenme
MIPEICTAaBUTENN AJIKAaHOB: (PHU3MYECKUE M XUMUYECKUE CBOMCTBA (pEaklMy 3aMeIeHUsI U
TOPEHUs ), HaXO0XKJICHUE B IPUPOJIE, MOTYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUU psiiA. ODTUIEH W MNPONWIEH -
MPOCTEHIIINE TIPEICTABUTEIN aJIKEHOB: (PU3NYECKUE M XMMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TalOTCHUPOBAHUS, THUAPATALMH, OKUCICHUS U MOJHUMEpPU3aIUN),
MOJy4YECHUE U IPUMEHEHHUE.

Ankanuensl: Oytaamen-1,3 wu wmeTwnOyrtagueH-1,3: cTpoeHHe, BakKHEHIITHE



XUMHYECKHe cBoWcTBa (peakiusi mnoiaumepuszanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3uHBI.

AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKUN psAld. ALETUIIEH -
MPOCTEHIINI NPEACTaBUTEND AJIKMHOB: COCTaB, CTPOEHHUE, (U3MUECKHE U XUMUYECKUE
CBOMCTBA (peakuM TUIPUPOBAHUS, TaOTEHUPOBAHMS, THUIApaTalluu, TOPEHUs),
MOJIyY€HHUE U TPUMEHEHHE.

Apensbl. benson: coctaB, ctpoeHue, GU3NUECKUE U XUMUYECKHE CBOICTBA (peakiuu
TaJIOTEHUPOBAaHUSI W HUTPOBAHHMA), IOJIYYEHHE M TNpUMEHEHHE. Toayon: cocmas,
cmpoeHue, Quauueckue U Xumuyeckue Cceoucmea (peakyuu 2an02eHUpo8aHus U
HUMPOBAHUs), NoyyeHue u npumeHeHue. TOKCUYHOCTh apeHOB. ['eHeTHyecKas CBs3b
MEXY YIJIE€BOJOPOAAMH, MIPUHAIICKAIIUMHU K Pa3IMYHBIM KJIACCaM.

[IpupoaHble UCTOUYHUKH YTIIEBOAOPOAOB. [IpupoaHblii ra3 U MomyTHbIE HEPTSIHBIC
ra3el. HedTh 1 e€ npoucxoxaenue. CriocoObl epepaboTku HeTH: TeperoHKa, KPEKUHT
(TepMuyeckuil, KaTanuTU4yeckuit), nuponu3. I[IpomykTel mnepepaboTku HedTH, UX
MPUMEHEHHE B MPOMBIIIJICHHOCTH W B ObITy. KameHHBIN yroib W MPOAYKTHI €r0
nepepadoTKH.

OKCHEepUMEHTAIbHbIE METOABbl HW3Y4YEHHS BEHIECTB U HUX IPEBPAICHUN:
O3HAaKOMJICHHE ¢ 00pasllaMM IJJacTMacc, KaydyyKoB M pe3uHbl, Koyekuuu «HedTe» u
«Yronib», MOJETUPOBAHUE MOJEKYJI YIJIEBOJOPOJOB M  TalOr€HONPOU3BOJIHBIX,
MPOBEJICHNE IPAKTUYECKON PAaOOTHI: MOTYyYEHUE STUIIEHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnrlie 3agaumn.

Bbruncienus no ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXO/JHOTO BeIIeCTBAa WIM NPOAYKTAa peakUuu [0 H3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIM IPOJYKTOB PEAKLIUH).

Kuciaopoacoaep:xauue opranu4eckKue coeJUHEHUs

IIpenenbHbIE OQHOATOMHBIE CIIUPTHL. METaHOJI U ITAHOI: CTPOEHHE,
¢uznueckue W XUMUYECKHME CBOWCTBAa (peakuMM C aKTHMBHBIMM METaJlJlaMH,
raJloreHOBOIOPOJIaMH, TOpeHNne), IpuMeHeHne. BoopoaHbie cBsI3u MEXly MOJIEKYyJIaMU
cnupToB. JlelicTBHME METaHOIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€ CIUPThI. DTUIEHTIIUKOJb U IIULEPHH: CTPOCHHE,
¢u3nueckue W XMMHYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO LICJIOYHBIMU MeETalljlaMH,
KauecTBEHHAsl peakliis Ha MHOTOATOMHBIE CHHUPTHI). [[eficTBME HAa OpraHu3M ueoBeKa.
IIpuMeHeHue TImMuepruHa U STUIICHIJIMKOJIS.

@deHos:  CTPOSHHE MOJIEKYIbI, (PU3NUECKre U XUMHUYECKHUE CBOMCTRA.
Tokcnunocts penona. [Ipumenenue denona.

Anbaerunpl u kemonwvl. DopManbIeru, aueTanbIeTua: CTPOCHHE,
¢usnyeckne W XMMHUYECKHE CBOWCTBA (pEaKkUWU OKHUCIEHUS W BOCCTAaHOBJICHHMS,
KaueCTBEHHBIE PEAKIINH), TIOJyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs M YyKCycHas
KHUCIIOTBI: CTPOEHHUE, GU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IIMe AJIs Kilacca



KUCJIOT, peakuus dSTepuduKaluuu), TmojlyueHue u mnpuMeHeHue. CreapuHoBas U
OJIEMHOBAsI KMCIIOTHI KaK MPEICTAaBUTEIN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak cOlH
BBICIIUX KAPOOHOBBIX KHUCIIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxnbie 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOSIH3 CIIOMKHBIX
a¢upos. XKupsl. ['uaponus xxupos. [Ipumenenune xxupoB. buonoruueckas posib )KUPOB.

YrneBosr: coCTaB, Kiaccuukaius yrieBoaoB (MOHO-, IU- U
nosnucaxapuel). [7roko3a - mnpocTeduii MOHOcaxapHJ: OCOOEHHOCTH CTPOEHUs
MOJIEKYJIbl, (PU3NYECKHE M XMMHUYECKHE CBOICTBa (B3aMMOJEHCTBUE C THUIPOKCHIIOM
menu(11), okuclieHHMe aMMHa4YHBIM PacTBOpPOM oOKcuja cepebpa(l), BoccTaHOBIEHHUE,
OpO’KEHHE TIIIOKO3bI), HaXOXJACHHE B MPHUPOJAE, MPUMEHEHHE, OUOJOTUYEeCKas pPOJb.
®ortocunTe3. DpyKTO3a KaK U30MEp TIIFOKO3bI.

Kpaxman u nemmono3a kak mOpupofHble nojauMepbl. CTpoeHHE Kpaxmana H
1esuoa03bl. OU3NYECKUe U XUMUYECKUE CBOMCTBA Kpaxmalia (TUAPOIN3, KaueCTBEHHAs
peaKius ¢ HOJIOM).

OKCHEepUMEHTAIbHbIE METOABbl HW3Y4YEHHsS BEIIECTB U HUX IPEBPAICHUN:
MpoBeJIeHNE, HAOII0JEHUE U ONUCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KAueCTBEHHbIE pEaKUUU OJIHOATOMHBIX CIUPTOB (OKHCIEHHE JTaHOJa OKCHAOM
Menu(11)), MHOTOAaTOMHBIX CHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C THAPOKCUIIOM
Meau(11)), anpaerugoB (OKUCIEHHME aMMHUA4YHBIM pPacTBOPOM okcuzaa cepebpa(l) u
ruapokcuaoM wmeau(1l1), B3aumoneicTBME Kpaxmalia C  HOJOM), IIPOBEACHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHON KUCIOTHI.

Pacuérnrlie 3agaun.

Boruncnienus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/JHOTO BEIECTBA WIM NPOAYKTAa pEaKUUu [0 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIINH).

A3oTcozepKaliye OpraHu4ecKue COeJMHEHUS.

AMUHOKUCTOTBI Kak aM(OTepHble OpraHMuYecKHe coequHeHus. Puznyeckue u
XUMHYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe MIHMIHMHA). bruonoruueckoe 3HaueHue
aMUHOKHUCIOT. [lenTuns.

benku kak mpupoOAHBIE BBICOKOMOJIEKYJApHbIE coenuHeHus. llepBuunas,
BTOpUYHAsl U TPETHYHAs CTPYKTypa OeskoB. XMMHUYECKHE CBOMCTBA OENKOB: TMIPOIIH3,
JieHaTypalus, KaYeCTBEHHbIE PeaKuu Ha OeIKu.

OKCHEpUMEHTAIIbHbIE METOAbl HW3Y4YEHHs BEHIECTB U HUX IPEBPAILCHUN:
HAOJIFOJICHUE W ONMHUCAaHUE JIEMOHCTPAIMOHHBIX OMNBITOB: JCHATYpalus OEIKOB MpHU
HarpeBaHUU, IBETHbIE PEAKIIMU OEIIKOB.

BricokomoJieKyIsipHbIe COeINHEHU S

OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIUWHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEpHU3alliu, CPEAHSsE MOJIEKYJIsipHasl Macca.
OcCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHHM - MOoJIMMepu3alus u
MOJINKOHIEHCAIHSI.



OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHUS BEIIECTB W MX IPEBPALICHUM:
O3HAKOMJIEHME C O00pa3llaMHd NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJJaCTMAcC,
Kay4yKOB.

MexnpeameTHbIE CBA3H.

Peanu3anus MeXNpeaMETHBIX CBSA3€M NPHU U3YYCHHM OpraHU4ecKod XxuMuu B 10
KJIACCE OCYIIECTBIIAETCA 4Yepe3 MCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHOHAYYHBIX
MOHATHM, TaK WM TOHATHUM, SIBISIFOIIMXCA CHUCTEMHBIMU ISl OTAEJBHBIX IMPEIMETOB
€CTECTBEHHO-HAY4YHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAYYHbIE IOHSTHA: SBJICHHE, Hay4YHbIH (aKkT, THUIOTE3a,
3aKOH, TEOpHs, aHallu3, CHHTEe3, KiIaccupuKauus, MNepUOAUYHOCTh, HAOIIOJCHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka:  MaTepus, JHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa,
SHEpPreTUYeCKUil ypOBEHb, BELIECTBO, TeNIO, 00BbEM, arperaTHoe COCTOSHHE BEIIECTBA,
¢bu3nyecKke BEeIUUMUHBI U €IMHULBI UX U3MEPEHHUSL.

buonorusi: knerka, opranuzMm, Ouochepa, 0OMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTNYECKN aKTUBHbIE BellecTBa (O€IKH, YIIIEBOIbI, KUPbI, PEPMEHTHI).

['eorpacdusi: MuHepanbl, TOpHbIE MOPOJIbI, IOJE3HbIE MCKOMAEMbIE, TOIUIMBO,
PECYPCBHL.

TexHonorus:  MUIIEBBIE MPOIYKThL, OCHOBBI PALIMOHAIBHOTO MUTAHUS,

MOIOIINE CpEACTBa, JEKAPCTBEHHbIE M KOCMETHUYECKHE IIpenaparbl, MaTephalbl U3
HCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC OBIIASA U HEOPTAHUYECKASA
XUMMUS Teopernyeckue 0CHOBbI XUMHUH

XUMUYEeCKUN 3yieMeHT. AToM. Slipo atoma, M30TOMNBL. DJIEKTPOHHAs 00OJOYKA.
DHEpPreTUYeCcKUe YPOBHHU, MOAYPOBHU. ATOMHBIE oOpOWTanu, §-, p-, €- DIEMEHTHI.
OcoOeHHOCTH pachpeieleH s 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIPEX NEPUOJOB. DIEKTPOHHAS KOH(PUTYpaUsi aTOMOB.

[Tepuonuueckuit 3akoH u Ilepuoguueckas cucrema XuMUYeCKUX 3iemMeHToB [[. U.
MenpeneeBa. CBsi3b NEPUOAMYECKOIO 3aKoHa U Ileproguueckoil cuCTeMbl XUMHUECKHUX
anemeHToB J[. WM. MeHneneeBa ¢ COBPEMEHHOM TEOpPHUEN CTPOCHUS aTOMOB.
3aKOHOMEpPHOCTU HM3MEHEHMsI CBOICTB XHMHUYECKHMX 3JIEMEHTOB M 00Opa3yeMbIX HMH
IIPOCTBIX M CJIOKHBIX BEUIECTB IO IpyNnaM M NeprojaM. 3Hau€HUE MEPUOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

Crtpoenue BeuiecTBa. XUMHUECKasi CBsI3b. BUbl XUMUUECKOU CBSA3M (KOBaJIEHTHAs
HEemoJiApHasT W TOJsApHas, WOHHAs, MeTauindeckas). MexaHu3Mbl 0O0pa3oBaHUs
KOBAJICHTHOW XMMHUYECKOM CBA3M (OOMEHHBIM M JOHOPHO- aKIeNnTopHbIi). Bogopoanas
CBA3b. BaleHTHOCTB. DNEeKTpoOTpuIaTENbHOCTh. CTeneHb okucaeHus. IOHbI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IOCTOSIHCTBA



COCTaBa BelllecTBa. THUIIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIAa KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o pucnepcHeIX cucreMax. VICTHHHBIE W KOJUIOMIOHBIE PAaCTBOPHI.
MaccoBast 10715 BelecTBa B pacTBOPE.

Krnaccugukanus HeopraHmdyeckux coenvHeHHid. HoMeHKiaTypa HEOpraHMYeCcKHX
BEIIECTB. ['eHeTHuecKkas CBA3b HEOPIaHMYECKUMX BEIIECTB, IPHUHAISKANMUX K
Pa3JINYHBIM KJIACCaM.

Xumnueckas peakius. Knaccupukanus XUMHUUECKUX peakUuid B HEOPraHMYECKOU
U OpPraHMYECKON XMMHH. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS H
IIPEBPAIICHUS SHEPTUH IPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIuyHbIX (akTopoB. ObOpaTuMbie
peakuuu. XuMHUEeCKoe paBHOBecHe. DaKTOPhI, BIUSIOIINE HA COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

OnekTponuTnieckas auccornuanus. CuibHble U ciadbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHAas, IICIOYHAS.

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.

OKCNEpUMEHTAIBHBIE  METOJIbl HM3Y4YEHUS BEIIECTB W HMX IPEBPAILICHUM:
neMoHcTparusi Tabnun «llepuonuueckass cuctema xumuueckux osiementoB . N.
MenpeneeBa», U3ydeHHE MOJENIEN KPUCTAINIMYECKUX PEIETOK, HAOII0JEHUE U ONMCaHUE
JEMOHCTPAIMOHHBIX M J1a00paTOPHBIX OMBITOB (pa3iiokKeHHe NEPOKCHIAa BOJAOPOAA B
MPUCYTCTBUU KaTajau3aTopa, OMNPEAENICHUE Cpeabl pPacTBOPOB BEIIECTB C IOMOILIBIO
YHUBEPCAIBFHOTO MHAMKATOPA, PEaKIMH MOHHOTO OOMEHA), MPOBEJCHUE MPAKTHUECKON
paboTel «BrusiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON peaKIumy.

Pacuérnbie 3amaun.

Pacu€Tpl Mo ypaBHEHMSIM XMMHYECKHX PEAKLHM, B TOM YUCIE TEPMOXUMHUUYECKUE
pacu€Thl, paCYETHI C UCIOJIb30BAHUEM IOHITUS «MACCOBAsl 10JI BELIECTBAY.

Heoprannueckasi Xumust

Hemerannel. Ilonoxenne HemetaimioB B llepmonnueckoil cucteMe XHMHUYECKUX
anemeHnToB J[. 1. MennieneeBa u 0COOEHHOCTH CTpOeHUs: aTOMOB. Du3nueckue cBOMCTBa
HEMETAJJIOB. AIIJIOTPOIMS HEMETAJIOB (HAa TMpuMepe Kuciaopoaa, cepbl, (ocdopa u
yIIIepoa).

XUMHYECKHE CBOWCTBA BaXXHEUIIMX HEMETaUIOB (TajJoreHoOB, Cephbl, a30Ta,
dochopa, yrmeposa u KpeMHHSI) U UX COCIUHEHHMH (OKCHAOB, KHCIOPOICOIACPIKAIIUX
KHCJIOT, BOAOPOJIHBIX COETMHEHUN).

[IprumeHeHne BaKHEMIIMX HEMETAIUIOB U UX COEIMHEHHUM.

Meramnsl.  Ilonoxenne MeramwioB B llepuonnueckoi cuCTeME XHMHYECKHUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS HNEKTPOHHBIX 000JI0YEK aTOMOB
MetawioB.  OOmme  ¢usmueckue  cBoictBa  MeTayuioB.  CrutaBel  METaJUIOB.
DIEKTPOXUMUYECKHUN s/l HATIPSYKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPUM, KaJIUH, KaJbIIUH, MarHuu,



ATFIOMUHHM, [IUHK, XPOM, KEJIe30, ME/Ib) U UX COCAMHEHUH.

O6mmue ciocoObl mody4eHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHKE.

DKCHEepUMEHTANIbHBIE METO/bl U3YUYEHHUs BEIIECTB M UX MPEBpaIlCHUN: U3yUueHUE
KOJIICKIIUU «MeTtaibl u CILIaBBI», 00pa3ioB HEMETAJLJIOB, pelieHue
AKCIIEPUMEHTANBHBIX 3a7a4, HaOMIOJeHHE U ONUCAaHUWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCUIA AIFOMUHUS C PACTBOPAMU KHUCIIOT
Y IeJI0YeH, KaueCTBEHHBIE PEaKI[MU Ha KATHOHBI METAJIIOB).

PacuéTtHbie 3agaum.

Pacuéter maccel BemecTBa WiM 00BEMa Ta30B 10 HM3BECTHOMY KOJHUYECTBY
BEII[ECTBA, Macce WK 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, PACUETHI
Macchl (00béMa, KONMMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMU, €CIU OJHO W3 BEIIECTB
UMEET MPUMECH.

XuMHA ¥ )KU3Hb

Ponpr xmmum B oOecreuyeHHH SKOJOTHYECKOH, JHEPreTHUeCKOM M MHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE 0 HAYYHBIX METO/aX MO3HAHUS BEIECTB
Y XUMHYECKHUX PEAKIIHI.

[IpencraBnenus 00 OOMMX HAyYHBIX NPUHIUIIAX MPOMBIIUICHHOTO MOTyYEeHUS
BOKHENUIIINX BEIECTB.

UenoBek B MUpPE BEIIECTB U MAaTEPUATIOB: BAXKHEUIIINE CTPOUTEIbHBIE MaTEpPUAIIbI,
KOHCTPYKLIIMOHHBIE =~ MAaT€pUaibl, KpAaCKH, CTEKJIO, KEepamMuKa, MaTepuaibl s
3JICKTPOHUKH, HAHOMAaTepHaJIbl, OPraHMYECCKHUE U MUHEPAJIbHBIC YI0OPECHHUS.

XuMHUSg W 3I0pOBbE YEJOBEKAa: IIpaBWjia HCIOJb30BAaHHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBujia OE30MACHOTO HCIOJIB30BaHUS TPEMapaToB OBITOBOM XHMHH B
MMOBCEHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXmnpeaMETHBIX CBsI3ed MpPU U3YYEHUH OOIIeH W HEOpPraHWYeCKOn
xumMun B 11 Kiacce OCyIIECTBISIETCA uYepe3 HMCMOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAY4YHBIX TIOHSATUM, TaK W TOHSITUH, SBJISIONIMXCS CHCTEMHBIMHU ISl OTAEIIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT' 0 IIUKJIA.

OO6mue ecTecTBEHHO-HAYUHbIE TIOHITHS: HAy4YHbIA (aKT, TUTIOTE3a, 3aKOH, TEOpUs,
aHaJ W3, CHUHTE3, KIacCUPUKAIKSA, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJICTTUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

dusznka: Marepusi, SHEpPrus, Macca, aTOM, BJIEKTPOH, MPOTOH, HEWTPOH, HOH,
W30TON, PAJUOAKTUBHOCTb, MOJIEKYJId, JHEPre€TUUYECKUN YpPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (U3MUYECKUE BEIUYMHBI M CIUHUIBI WX
W3MEPEHHS, CKOPOCTb.

buonorus: kneTka, opranusm, 3kocucreMa, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadus: MuHEpasipl, TOpPHBIE TMOPOJBI, TMOJE3HBIE HCKOMaeMble, TOIUIMBO,

pECypCHI.



TexHonorus:: XMMHYECKas HPOMBIIUIEHHOCTb, METAJULYPIUs, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MaTepHalIOB,  CEJIBCKOXO3SAMCTBEHHOE  IPOM3BOACTBO,  IMILEBAS
IIPOMBIIIJIEHHOCTD, (dapmaneBTHUECKas IIPOMBIILJIEHHOCTD, MIPOU3BOJICTBO
KOCMETMYECKUX  IPENapaTroB, MPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHAJIOB,
JJIEKTPOHHAS IIPOMBIIIJIEHHOCTS, HAaHOTEXHOJIOTHH.
[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOIPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OO0Yy4YaIOIIMMUCS
IpoTpamMM cperHero oomero 0opa3zoBaHus (TMYHOCTHBIM, METANIPEIMETHBIM U TIPEAMETHBIM).
HayuyHo-MeToauueckoit OCHOBOW [uid pa3paOOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
porpamMM CpeiHero o0Iiero o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUU C CHUCTEMHO-/IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHS IpeaMeTa «XUMHs» Ha YpPOBHE CpeaHero oOmiero ooOpa3zoBaHMs
BBIJICJICHBI CIIEIYIOIINE COCTaBIISIIOIINE:

0CO3HaHHE 00YYaIOIMMUCS POCCUNCKON Ipa’kJaHCKON UIEHTUYHOCTH - TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOTIPEICTICHHUIO; HAJTMINE MOTHUBAINH K
00y4eHut1o;

IeJIEHATPAaBICHHOE Pa3BUTHE BHYTPCHHUX YOEXKICHUH JTMIYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAJAULINNA 0a30BOI HAYKH XUMUU;

TOTOBHOCTB M CITOCOOHOCTH O0YYarOIINUXCSI PyKOBOACTBOBATHCS B CBOCH ACSITEITHHOCTH
[ICHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAaMH, MPUCYIIMMH IEJIOCTHOH CHCTEME XUMHYECKOTO
00pa3zoBaHUs;

HAJIMYHME MPaBOCO3HAHUS HKOJOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIH H
CTPOMTD KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSA NpeAMeTa «XUMHs» JIOCTUraloTCsl B €JIUHCTBE
yu4eOHONM ¥ BOCIUTATEIILHOM JIEATEJIbBHOCTM B COOTBETCTBUU C T'YMaHMCTUYECKHMH,
COLIMOKYJBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU M HJA€aTaMHU POCCHHCKOTO
TpaXXIaHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBWIAMHU TTOBEACHHUSA,
CHOCOOCTBYIOIIMMHU ~ TPOIIECCAaM  CaMOIIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHHUS JJUYHOCTHU OO YUYaIOIIUXCSI.

JImuyHOCTHBIC pe3yIbTaThl OCBOCHHSI npeaMera «XUMUD) OTpaKaroT
c(hOPMHUPOBAHHOCTH OTIBITA MO3HABATEIBLHONW M MPAKTUYECKOW NEATEITHHOCTH O0YyYarOIIMXCS
10 peaTu3aIy MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHcKOro BOCHUTAHHS:

0CO3HAHUS 00YYAIOMIMMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBaKCHHS
K 3aKOHY U TPaBOMOPSAKY;

NPEJCTABICHUS] O COLMAIBHBIX HOPMax W IMpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHUU B



KOJIJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOH JEATENbHOCTH IPH CO3JaHUM Y4EOHBIX
IPOEKTOB, pEIIEHWH YYEeOHBIX U I[I03HABaTENbHBIX 3a]a4, BBIIOJHEHUM XHMHUYECKHX
HKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M IPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTUKY U apryMEHTHI
JPYTUX MPH aHAIH3€ PA3IMYHBIX BUIOB yUEOHOU e TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUA '

[IEHHOCTHOTO OTHOIICHHS K HWCTOPUYECKOMY M HAYYHOMY HACIIETUIO OTCYECTBEHHOMN
XUMHH;

YB@KEHUS K IMPOIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XHUMHH, OCO3HAHUS TOTO, YTO TOCTHKCHHS HAYKH €CTh PE3YybTaT IIUTEIbHBIX HAOIIOICHUIA,
KPOIOTIIUBBIX 3KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTHKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHBOB B IIOJIy4YEHUH U TOCJIEAYIOIIEM aHaIu3e
UH(POPMALIMU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOI 0TeUeCTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBECHMS;

CHOCOOHOCTH OLIEHUBATh CHUTYyallUM, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSAMHU, U
NPUHAMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE IMOBEACHWE M TOCTYNKH CBOWX TOBAPHIICH C TMO3WIUI
HpPaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIEICTBUH ITUX IMOCTYIIKOB;

4) (¢opMupoBaHUSs KYJIbTYPbI 310POBbSI:

NOHMMAaHMsI LEHHOCTEH 310pOBOro M 0Oe30MacHOro obpasza KU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBBIO;

COOJTIOICHHS MPABIJI OE30IACHOTO OOpaIleHUsI C BellecTBaMU B OBITY, TTOBCEIHEBHOU
KHU3HU U B TPYAOBOM JEATENBHOCTH;

NOHMMAHUS I[IEHHOCTH IMpaBWJI WHAWBHUIYAJbHOTO W KOJJICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYALIUsAX, YTPOXKAIOIIMX 370POBBIO U XKHU3HU JIIOJICH;

OCO3HAHUS TMOCIEACTBUNA U HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJs,
HapKOTHUKOB, KypeHus);

5) TPYAOBOT0 BOCTIMTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEIOBATEIbCKONW JIEATEIBHOCTH,
0O0IIECTBEHHO TMOJIE3HOH, TBOPUYECKON U IPYTHX BUAAX IEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUW TPAKTUYCCKUX 3a7ad COIUAIBHOM
HaMpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3yUYCHHIO MPpOoQeccuil pa3indHoOro pojaa, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMUWU;

YBaKEHUS K TPYLY, JIOISAM TpyZa U pe3yabTaTaM TPYIOBOW JASITEIbHOCTH; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MHIMBUIYaIbHON TPaeKTOpUHU 00pa3oBaHus, Oymymieit nmpodeccun u



peanu3any COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JTUYHOCTHBIX HHTEPECOB,
CrocoOHOCTeN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IKOJIOTHYECKOT0 BOCITUTAHUSA:

AKOJIOTUYECKH IIeJIECO00Pa3HOTO OTHOIICHHS K IPUPOJIC, KAK UCTOUHHUKY
CYIIECTBOBAHUS )KU3HU Ha 3eMJIe;

MOHUMAaHUS TI100aJLHOTO XapakTepa HKOJIOTUUECKUX MPOOIIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATBHOU CPEJIbL;

OCO3HAHUS HEOOXOJIMMOCTH UCTIONB30BaHUs JOCTHKEHUN XUMUU JJIsSI PELICHUS
BOIIPOCOB PAIMOHAIBHOIO MPUPOJOOIB30BAHHUS;

AKTUBHOTO HENPUATHUS JEUCTBHI, TPUHOCAIINX BPEL OKPYKAIOIIEH MPUPOIHON Cpene,
YMEHUS MIPOTHO3UPOBATH HeOIaronpusTHbIE JKOJIOTUYECKUE MOCJIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBpAIIaTh UX;

HaJIMYWsl Pa3BUTOTO 3KOJIOTUYECKOTO MBINUIECHUS, IKOJOTHYECKOW KYIbTYpPBhI, OIBITA
JEATEIBHOCTA JKOJOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA HMH B
MMO3HABATEIPHOM, KOMMYHHUKATUBHOH W COLMAIBHOW IPAKTHUKE, CIOCOOHOCTH W YMEHUS
AKTHBHO MPOTHUBOCTOSATH UICOJIOTHH XeMO(pOOHH;

7) HEHHOCTU HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKU;

MOHUMAHUS CIEUU(PUKN XUMUU KaK HAayKH, OCO3HaHMs €€ poiau B (HOpMUpPOBAHUU
pallMOHAJIBFHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU IEJOCTHOTO TMpEeJCTaBlIeHUs 00
OKpPYXKaIOIIEM MHpPE Kak O €JIUHCTBE NPUPOABI M YEJOBEKa, B TMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHuU MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAUYMMOCTH XHMHUH JUJISi COBPEMEHHOHN IUBUIIM3ALMU: B €€
T'YMaHUCTUYECKOM HANpaBICHHOCTH M BXKHOW POJM B CO3JaHMHM HOBOU 0a3bl MaTepuaibHOM
KYyJIbTYpBl, PEHICHUH TJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YeJIOBEYECTBA -
CBIPBEBOM, DHEPTETHUYECKOW, NHUIIEBOH M DKOJOTHYECKOW O€30macHOCTH, B Pa3BUTHH
MEIUINHBI, 00E€CTIEYEHUN YCIOBUHM YCIEIIHOTO TPYyJa U AKOJIOTHYECKH KOMGMOPTHON >KU3HU
Ka)KJI0ro 4JIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: MMOHUMAaHUS CYIIIHOCTH METOJI0B
MO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTHU MCIIOIb30BaTh MOJy4aeMbIe
3HaHUS AJI aHaIu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa W MPOUCXOMSAIINX B HEM
W3MEHEHUN, YMEHHUS JellaTb OOOCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIUXCS TAHHBIX C €0 MOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJILbHO KCIOJIb30BaTh XUMUUYECKHE 3HAHHS I PelIeHUs
po0JIeM B pEaTbHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEA0BATEIBbCKON JEATENBHOCTH; TOTOBHOCTH U
CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO 1 caMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYCHUIO HOBBIX 3HAHU 110 XUMHH B COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSMU;



UHTEpeca K OCOOCHHOCTAM Tpylda B paslu4HbIX cdepax MpodeccuoHaIbHOM
NESITEIbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpenMeTHble pe3yabTaThl OCBOEHHUSI y4eOHOro mpeamera «XUMHs» Ha YpOBHE
CpeaHero oo1ero o6pa3oBaHus BKIIOYAIOT:

3HA4YUMBIC 1A q)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6y‘—IaIOI]_[I/IXC$[ MCKINCIUILIMHAPHBIC
(MeXIpeAMETHbIE) OOILIEHAyYHbIE MOHSTHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa " CHC]_[I/Iq)I/IKy MCTOOOB IMO3HAHUS, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKax (MaTepI/IH,
BEILIECTBO, DHEPTrus, SBJICHHE, MPOLIECC, CUCTEMa, HAy4dHbId (aKT, TPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEN0BaHUE, HAOIIOJCHHE, U3MEPEHUE, DKCIIEPUMEHT U
Ipyrue);

YHHUBEpCaJbHble  yueOHble  JeiicTBus  (IO3HABaTelIbHbIE,  KOMMYHHKATHBHBIE,
peryisTuBHbIE), oOecneunBaroniye ¢GopMuUpoBaHUEe (YHKIMOHAIBHON TIpaMOTHOCTH U
COLIMAIBHOIN KOMITETEHIIMH 00Y4JaroLXCs;

CHOCOOHOCTh  OOYYalOIIMXCSl  UCHOJBb30BaTh OCBOEHHBIE  MEKIUCLHMILIMHAPHBIE,
MHUPOBO33pPEHUECKUE 3HAHUS U YHHBEpCalbHbIE y4yeOHble AEUCTBUS B IO3HABAaTENbHON U
COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXXKAalOT OBJAJECHUE YHUBEPCAIbHBIMU YYEOHBIMU
IMO3HABATCIIbHBIMU, KOMMYHHKATUBHBIMU U PCryJISATUBHBIMHA I[CﬁCTBPI)IMH.

OgiageHne yHUBEpPCAJbHBIMH YU4eOHBIMH N03HABATEIbHBIMU /1€ CTBUAIMMU:

1) 6a3oBble JIOTHYECKHE TeHCTBHS:

CaMOCTOATENbHO (POPMYIMPOBATh M AKTYyaJIM3UPOBATH MpOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

OoHpeaAcIATh OCIHN ACATCIbHOCTH, 3adaBasd IIapaMCTpbl U KPUTCPHUU HX AOOCTHIXCHHA,
COOTHOCHUTD PE3YIbTAThI ACATCIbHOCTHU C IIOCTABJICHHBIMHU LCIIAIMU,

HCIIOJIb30BAaTh IIPpHU OCBOCHHUHU 3HAHUU HpI/IéMBI JJOT'MYCCKOT'0 MBIIIJICHUA - BBIACIATH
XApaKTCPHBIC IIPHU3HAKHU MOHIATUN U YCTaHABJIMBATh HX B3aMMOCBA3b, MHCIIOJIbB30BATh
COOTBCTCTBYIOINUC ITOHATHA TJIA 00BsACHEHUS OTACIBbHBIX (I)aKTOB n HBJIGHI/Iﬁ;

BBI6I/IpaTI:- OCHOBAHUA W KpUTCPpUHU TJIA Knaccn(bm(aunn BCIICCTB N XHWMHYCCKHX
peakuuii;

YCTaHaBJIWBATDh MPUYIHUHHO-CJIICACTBCHHELIC CBA3U MCKAY U3YIACMbBIMU ABJICHUSIMU,

CTPOUThH JIOTHYECKHE pACCYXIECHUS (MHIYKTUBHBIC, NEAyKTHUBHBIC, IO aHAJIOTHH),
BBISIBJIATD 3aKOHOMCPHOCTH u IMPOTUBOPCUHA B pacCMaTpruBaCMbIX SIBJICHUAX,
GbopMyIHUPOBATh BHIBOJIBI M 3aKIIFOUCHHS;

IMPUMCHSATH B IIPOLCCCE MO3HAHUSA, UCTIOJIB3YEMBIC B XUMHU CUMBOJIMYCCKUC (3HaKOBI>I€)
MOJIETT, TPeoOpa3OBBIBATH MOJIEIBbHBIE MPEACTABICHUS - XWMHUYECKUW 3HAK (CHMBOIN)
JJIeMEeHTa, XUMHUYecKas (opMylia, ypaBHEHHE XUMHUECKOM peakluy - MPU PEUICHUN YI4eOHBIX
MO3HABATCIIbHBIX U MPAKTUYCCKUX 3a1a4, IPUMCHATH Ha3BAaHHBIC MOJICJIbHBIC ITPCACTABIICHUA



JUISI BBISIBIIGHUSI XapaKTePHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBble ncc/ie10BaTeIbCKHe elCTBUA:

BJIa/IETh OCHOBAMH METOJI0OB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUI;

dbopMynupoBaTh LEIM U 3a7a4d HCCIEIOBAHHS, HCIOJb30BATh IOCTABIECHHBIE U
CaMOCTOSITEIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTa MO3HAHUS U
OCHOBBI i1 ()OPMHUPOBAHUS THUIIOTE3bl IO TIPOBEPKE TPABMIHBHOCTH BBICKA3BIBAEMBIX
CY)KJICHHH;

BJIQJICTh HABBIKAMU CAMOCTOSITEIIPHOTO TUTAHWPOBAHUS M TPOBEICHUS YYCHHUYECCKUX
SKCIIEPUMEHTOB,  COBEpPUICHCTBOBaTh yMEHMsS  HaOMoOJaTh 3a XOAOM  Ipollecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €0 Pe3ysbTar, (POopMyIupoBaTh OOOOILIEHHS U BBIBOIBI
OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHMs, COCTABIATH OOOCHOBaHHBIN
OTUYéT O TPOJIETaHHOMN paboTe;

npUOOpETaTh OMBIT YYEHHUYECKOW HCCIIEIOBATENbCKOM W TPOEKTHOW NeATeTbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIICHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS.

3) padora ¢ undopmaueii:

OpUEHTUPOBATHCS B PA3UYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHOTOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE TocoOus, pecypcel MHTepHeTa),
aHAM3UPOBATh WHGOPMANMIO PA3JIMYHBIX BHIOB W (OPM MPEICTABICHUS, KPUTHUYECKU
OIICHUBATH €€ IOCTOBEPHOCTHh M HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampOChl U MPHUMEHSATH Pa3IUYHbIE METOABI MPH TOHCKE U OTOOpE
uHpopManuu, He0OXOIUMOM ISl BBITIOTHEHUS YUYE€OHBIX 3a/1a4 ONPEACIEHHOTO THIIA;

PHOOPETaTh OMBIT MCTOIL30BaHUs WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHMA
Y Pa3JINYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIHHO BBIOMPATh ONTHUMANbHYIO (GOpMYy TpeACTaBiIeHHUs HHPOpMaIUU
(cxeMbl, rpaduKu, TUArpaMMbl, TAOIUIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAauecTBE CPEICTBAa MPHU paboTe € XUMHYECKOU
uH(poOpMalUel: MPUMEHSATh MEXKMpeaMeTHbIe ((U3MYecKre M MaTeMaTU4YecKue) 3HAKU U
CUMBOJIBI, POPMYIIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIH30BaTh U MPE0OPa30BLIBATH 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISATHOCTH.

OgyajieHNe YHUBEPCAJbHBIMH KOMMYHUKATHUBHBIMH JeHCTBHAMM:

3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXXJaeMOW TeMbl B XOJe Juajora u/Wiu
JUCKYCCUM, BBICKA3bIBaTh HJEeHU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHCHUS TIPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3CHTAIIUEH pe3yJbTaTOB MMO3HABATEIHLHOUN JEATEIbHOCTH, TIOJTYYEHHBIX
CaMOCTOSITEIPHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOMCTB HM3y4aeMBIX BEIECTB,
peasin3anyy y4eOHOTO TPOEKTa M (POPMYIUPOBATH BBIBOJBI MO PE3YNIbTaTaM MPOBEIEHHBIX
UCCJICIOBAHUHN MyTEM COTIIACOBAHUS TMO3UIINI B X0/1€ 00CYXKICHUS 1 0OMEHA MHCHUSIMH.



OnJaajieHne YHHBEPCAJILHBIMYU PETyJIATHBHBIMH J€HCTBUSIMH:

CaMOCTOSTEIBHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO JCSATCIHHOCTD,
orpenesss e€ ey U 3a7a4i, KOHTPOJIMPOBATh U 10 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/yIaraeMblil aITOPUTM JICHCTBHIA MIPH BBITOJHEHUH YISOHBIX U UCCIIEIOBATEICKUX 3a7ad,
BBIOMpATh Hanbosiee 3pHEeKTUBHBIN CITOCOO UX PEIICHHsI C YIETOM MOJTYUYCHHS HOBBIX 3HAHHM
0 BEIIIECTBAX M XUMUYCCKUX PEAKIIHSIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI 10

KJIACC

[IpenmeTHBIE pe3ynbTaTbl OCBOCHHS Kypca «OpraHmyeckas XUMHS» OTPAKAKOT:
c(hOpMUPOBAaHHOCTH TPEACTABICHUN O XMMHUUYECKOM COCTaBIAIONIEH E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIM XUMHUHU B TTO3HAHUU SBJICHUHN NMPUPOABI, B HYOPMUPOBAHUN MBIIIJICHUS U
KYJIbTYpbl JHYHOCTH, €€ (PYHKIMOHAIHLHON TPaMOTHOCTH, HEOOXOAMMOW I pelIeHUs
NPAKTUYECKUX 337a4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/10POBbIO U
MPUPOAHOM CpeAE;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIOYACT: OCHOBOIOJIATAOIIHE
MNOHITHS (XUMHUYECKHUN DIEMEHT, aToM, »JJIEKTPOHHAas o00o0Jiouka aroma, MOJEKyIa,
BaJICHTHOCTh, DJEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna
(pa3BépHyTass W COKpaII€HHAs), MOJIb, MOJSIpHAs Macca, MOJSIPHBIA OOBEM, YTIIEPOIHBIN
ckeneT, (yHKIMOHANbHAS TpyMNa, pajuKall, W30MepHus, H30MEpbl, TOMOJOTHUYECKHA P,
TOMOJIOTH, YTJIE€BOJOPOABL, KHUCIOPO U a30TCOJAEPIKAIINE COCAUHEHUS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHbIE COEJUHEHHUS); TEOPUU M 3aKOHBI (Teopusd
CTpoeHusi opraHudeckux BemectB A. M. ByTnepoBa, 3aK0H cOXpaHEHHs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHH; MUPOBO33PECHUECKUE 3HAHHUS, JICKAIIHUE B
OCHOBE MOHUMAaHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMUUYECKHUX SIBICHUHU, (PAKTOIOTHYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YeHUU U O€30MaCHOM HCIOJb30BAHUM Ba)KHEUIIUX
OpPraHWYECKHUX BEIIECTB B OBITY U MPAKTUUECKOU eI TEIIBHOCTH YEJI0OBEKa,

chOpMUPOBAHHOCTP ~ YMEHHUM  BBISBIATH  XapaKTEpPHbIE  NPHU3HAKH  TOHSATHUI,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONHCAHUU
COCTaBa, CTPOCHUS U MPEBPALLEHUN OPraHUYECKUX COCIMHEHN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOH30BATh XUMUYECKYIO CHMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (GOpMYyNl OpPraHMYECKHX
BEIIECTB W YPaBHECHUW XUMHYECKMX PEAKUWW, HW3rOTaBIMBAaTh MOJEIU MOJEKYI
OpPraHMYECKUX BEIIECTB [JI WUIIOCTPAUMH HMX XHUMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTpPOEHUS,

chOpMUPOBAaHHOCT, ~ YMEHHMM  yCTaHABIWBATh  NPHUHAMJICKHOCTh  H3YYCHHBIX



OpPraHMYeCKHX BEIIECTB MO HMX COCTaBYy M CTPOEHUIO K OIpeIeNEHHOMY Kiaccy/TpyIie
COEIMHEHUI (yryieBonopoibl, KHCIIOPOJ " a30TCoJIeprKaIUE COCIMHEHN,
BBICOKOMOJIEKYJISIDHbIE ~ COCIMHEHUs), JaBaThb KM Ha3BaHUS 10 CHUCTEMaTHYECKOH
HomeHknarype (IHPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HAa3BaHWS OTACIIBHBIX
OpPraHWYECKHX BEIIECTB (3THJIEH, NMPOIWIEH, alleTUIEH, 3TUICHIVIUKONIb, TIUIEepuH, (eHou,
dopManbpaeruy, auerajibAeruil, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJEUHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, NII0K03a, (PYKTO3a, KpaxMmal, HeJII0J103a, TIULUH);

c(OpMHUPOBAHHOCTh YMEHHS OIPEACIATh BUJBI XUMUYECKOM CBSI3U B OPraHUYECKHX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHMS PUMEHSATH MOJIOKEHUS TEOPUH CTPOEHHUS OPraHMYECKHX
BeuiecTB A. M. BytnepoBa A 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PHUIUUYECKHE U
XMMHMYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENICH pPa3IUYHbIX KJIaCCOB OPraHMYECKHX
BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONWJEH, aneTuieH, OyraaueH-1,3, metunbyraauen-1,3,
O€H30J1, METaHOJI, ATAHOJI, STUJIICHIJIMKOJIb, [NIULIEPHUH, (EHOJ, aleTallbJeru, MypaBbuHas U
YKCyCHasi ~ KHCJOTBI, [JIIOKO3a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCYCHas  KHCIIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIYy HHUMHM YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKUuil ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BAaTh HCTOYHUKH YIJIEBOJOPOJHOIO ChIPhS
(HedTb, MPUPOIHBIN ra3, yrojib), cocoObl UX MepepaboTKU U MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NepepaboTKu;

c(OpMHUPOBAHHOCTh YMEHHUH NPOBOAMTH BBIYUCIEHUS MO XUMUYECKUM YpaBHEHUSM
(mMaccel, 00bE€Ma, KOJMYECTBA MCXOJHOTIO BEIIECTBA WMJIM MPOAYKTAa PEAKLUHU 10 U3BECTHBIM
macce, 00bEMY, KOJTMYECTBY OJHOTO M3 HCXOIHBIX BEIECTB HJIM MPOJAYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHUW BIAJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOJ/aX
HAyYyHOIO IIO3HAHUS, HCIIOJIB3YEMBIX B XMMHUM IPU HM3YYEHHU BEIIECTB M XHMHUYECKHX
sBieHUM (HaOmIOZeHHe, U3MEpEeHHe, OHKCHEPUMEHT, MOJEIHPOBAHKE), HCIIOIb30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAaHHA JUISl TNPUHATHUS PEUICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYallUsX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTH YMEHUN COOTIOAATh MTpaBUiia MOJIH30BAHUSI XUMHUYECKON TTOCYI0N U
nabopatopHbIM 000pYJOBaHMEM, a TakkKe IMpaBuia oOpalleHuss C BeUleCTBaMU B
COOTBETCTBUHU C MHCTPYKLHUSIMH IO BHIMOJIHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IJIAHUPOBATH M BBIMOIHATH XMMHUYECKHH SKCHEPUMEHT
(mpeBpalieHusi OpraHUuYECKUX BEIIECTB MPU HArPEBAHUHU, MTOJIyUEHUE 3TUIICHA U U3YUYEHHUE €ro
CBOMCTB, Ka4eCTBEHHBIC PEAKIIMM OPraHUYECKUX BELIECTB, JACHATypalusi OEIKOB IpHU
HarpeBaHWM, I[BETHBIE pEaKUUu OETKOB) B COOTBETCTBHH C MPAaBHJIAMH TEXHUKHU
0e30macHOCTH MpH OOpalleHuH C BEIIeCTBAMU U JIA0OpaTOPHBIM  OOOPYIOBAHUEM,
NPEJCTABIATh PE3yNbTAaThl XMMHUYECKOTO OJKCIEpHMeHTa B (opMe 3amucu ypaBHEHUU



COOTBCTCTBYIOIIUX peaKHI/II‘/'I u q)OpMYJ'II/IpOBaTL BBIBOJIbI HA OCHOBC 9THX PC3YJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYCCKHU aHAIU3UPOBATh XUMUUYECKYH0 HH(POpPMAIIHIO,
MOJIy4aeMyI0 W3 pa3HbIX HMCTOYHHMKOB (CpelcTBa MaccoBoW wuHGopmaruu, HWMHTEpHET H
JPYTUX);

c(hOpMUPOBAaHHOCT, yYMEHHUH COOJIONATh TMpaBHJia AKOJOTUYECKH IIeJIeCO00pa3HOTO
IIOBCACHHUSA B 6HTy u prI[OBOﬁ ACATCIIBHOCTH B HCIIAX COXPAHCHHA CBOCTO 3O0POBbBSA U
OKpYKaroIIel MPUPOJHON CPElibl, 0OCO3HABATH OMMACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI
OHpeI[eJIéHHLIX OpTraHMYCCKHUX BCHICCTB, NMOHMWMAsA CMBICI ITOKAa3aTCIA HI[K, IIOJACHATHL Ha
npuMepax CcrnocoObl YMEHBUIEHHS] M NpPENOTBpAIlEHUs HUX BpPEJHOTO BO3JEHUCTBUS Ha
OpraHru3M YCJIOBCKA,

JUTSA 06yqa10m14xc;1 C OIrpaHUYCHHBIMHU BO3MOKHOCTAMHU 300POBbsA: YMCHUC IIPUMCHATH
3HAHUSA 00 OCHOBHBIX JAOCTYIIHBIX METOAAX ITO3HAHHWA BCIICCTB U XUMHUYCCKHUX ﬂBJ’IGHHfI;

JJIs1 CJICIIBIX U Cﬂa60BI/I,Z[HIJ_[I/IX O6yanOH1HXCHS YMCHHUC UCIIOJIb30BATh
penbedHO-TOUEeUHYI0 chucTeMy o0o3HaueHui JI. bpaiins as 3anucu xuMudeckux (Gpopmyir.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas M HEOpraHWYecKas XUMUS»
OTpakaroT:

c(hopMUPOBAHHOCTH MIPEACTABICHUN: 0 XUMUYECKOW COCTaBIIAIOIIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHWUU SIBICHUW TPHUPOIBI, B
(GbOpMUPOBAaHUHM MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH,
HEOOXOUMOM ISl  pelIeHUs] TMPAKTHUYECKHX 3aJady M HIKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOMN CPEIE;

BJIQJICHUE CHUCTEMON XMMHUYECKMX 3HAHWI, KOTOpas BKIIOYAET: OCHOBOIMOJIArarollne
MOHSTHS (XMMHYECKHI 3JIEMEHT, aTOM, U30TOM, §-, p-, &- INEKTPOHHBIE OpOUTAIH ATOMOB,
HOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM, BaJIGHTHOCTh, JIEKTPOOTPHUIIATEIIHHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKasi CBs3b (KOBaJEHTHAas, HOHHAs, MeTaJUIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKass pEem€TKa, THUIbl XUMHUYECKHX pPEaKUIUid, pPacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOIUTHYECCKAS TUCCOIUAIINSI, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  pEeaKklMHh, XHUMHYECKOE pABHOBECHE); TEOpPHUHM U  3aKOHBI  (TeOpus
ANEKTPOJUTUYECKOM auccounanuu, nepuoanueckuid 3akoH [[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUSI SHEPTUU NPU XUMUYECKHUX
peaKkiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalne B OCHOBE NOHUMAHUSA TMPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
dakrosoruueckue CBEACHHWS O CBOWCTBAaX, COCTaBe, IMOJYYeHHHM U  O€30MacHOM
UCTIOJIb30BAHUM  BXXHEUIIMX HEOPTaHWYECKUX BEIMIECTB B OBITY W TMPaKTHYECKOU
NeSATeIbHOCTU YEJIOBEKA;

chOpMUPOBAHHOCT, ~ YMEHHMM  BBISBIATH  XapakTEepHbIE  MPU3HAKKA  TOHATHH,



YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHSA IIPU ONMHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX IIPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHM MCIOIB30BaTh XMMHUYECKYIO CUMBOJIUKY JUIsl COCTABIICHMUS
(GopMya BEIIECTB M YPaBHEHUN XMMHUYECKMX pPEaKLUUH, CHCTEMaTHYECKYyI0 HOMEHKJIATypy
(1LIPAC) u TpuBHMagbHBIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHUX BeUIeCTB (yrapHblil ras,
YIJIEKUCBIA Ta3, aMMHUaK, TaméHas U3BeCTh, Herau€Has U3BECTh, IUThEBAs COJA, MUPUT U
ApyTHe);

c()OpMHUPOBAHHOCTb YMEHHMH OINpEAENATh BAJICHTHOCTh U CTENEHb OKHUCIIECHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSAX pPa3JIU4YHOIO COCTaBa, BUJ XHMHUYECKOW CBS3H
(KOBaJIGHTHAsl, NIOHHAs, METAJNINYECKas, BOJOPOIHAS) B COEIMHEHUAX, TUIl KPUCTATNINYECKON
pPEMIETKM KOHKPETHOTO BellecTBa (ATOMHAsl, MOJIEKYJspHas, WOHHAs, METaJIM4ecKas),
XapakTep Cpellbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COECIUHEHU;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBAaTh MPUHAMICKHOCTh HEOPTraHMYECKUX
BEIIIECTB 10 UX COCTABY K OIpeNeIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (IIPOCThIe BEIIeCTBa -
METaJUIbl U HEMETAJUIbl, OKCUIbl, OCHOBAHMS, KUCIOThI, aM(pOTEPHbBIE THAPOKCHUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH THepuoguueckoro 3akona JI. U.
MenneneeBa M JIEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO U
IPOrHOCTUYECKYIO (D yHKLINU;

c(OpMHUPOBAHHOCTh YMEHHUI XapakTepuU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX JIEMEHTOB |-4 nmepuonoB [leprnoanyeckoli CUCTEMBI XUMUYECKHUX 3JIEMEHTOB J1.
W. MenaeneeBa, UCMONb3YysI MOHATHUS «§-, pP-, €-IIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HUX
COEIMHEHUH 0 mepuoAaM u rpynnam l[lepruoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB /l.
H. Menneneena;

c(OpMHUPOBAHHOCTh YMEHHMHM XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XHMHUYECKHE
CBOICTBAa HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE
FEHETUYECKON CBS3M MEKJYy HEOPraHMYECKUMHU BEIIECTBAMM C IIOMOLIBI0 YpPaBHEHMU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XMMHUECKUE PEAKIMU IO PA3TUYHBIM
npu3HaKaM (YMCIy M COCTaBy pEarupyrolldx BELIECTB, TEMJIoBOMY 3(dexTy peaxuuwu,
U3MEHEHHUIO CTENEeHEeW OKUCJIEHMS D3JEMEHTOB, OOpaTUMOCTH  pEaklUH, Yy4YacTHUIO
KaTaanzaTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTaBIIATh YpPAaBHEHHUS PEAKIHUN pa3INYHbIX THIIOB,
MOJIHbIE W COKpalI€HHbIE YpaBHEHUS peakiMil MOHHOro OoOMEHa, YYUTHIBAsl YCIIOBUS, MPHU
KOTOPBIX 3TH pEaKlMU UIYT IO KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJAUTH PEAKIUH, MOATBEP)KIAIOIINE KayeCTBEHHBIH
COCTaB pa3jIMYHbIX HEOPraHMYECKUX BELIECTB, pACHO3HABAaTh OIBITHBIM NYTEM HOHBI,
IPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTH YMEHUN PACKPHIBATh CYITHOCTh OKUCIUTEIHLHOBOCCTAHOBUTEIBHBIX



peakuuii MOCPeICTBOM COCTaBICHUS AJIEKTPOHHOTO OanaHca 3TUX PeaKIIMii;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiuu
OT pa3INyYHbIX (PAaKTOPOB; XapakTep CMEIIECHUSI XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeNIHero Bo3necTBus (mpunuun Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XWMHUYECKHE MPOLIECCHI, JIeKallue B
OCHOBE  IPOMBIIUIEHHOTO  MOJYy4Y€HUsT  CEpPHOM  KUCJIOThI, aMMHMaKa, a  TakKke
c(OpMHUPOBAHHOCTh MNPEACTaBICHUM 00 OOIIMX HAyYHBIX MNPUHIUIAX M 3KOJIOTHMYECKHX
npobiieMax XMMHYECKOro MPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHMH NPOBOAMTH BBIYUCIEHUS C MCHOJIb30BAHUEM IOHATHUS
«MaccoBas J0Ji1 BEIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peaxkuusax, Macchl BEUIECTBA WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO U3 YYACTBYIOUIMX B PEaKIMH BEIIECTB, TEIIOBOro 3 dexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BEILIECTB, IPEBPALLIECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOII0aTh MPaBHIIa MOJIb30BAHMS XUMUUYECKON TTOCYI0H U
nabopatopHbIM  000pYJOBaHUEM, a TakKe TMpaBuja oOOpalleHHus C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIUSIMH I10 BHIMOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBIMOIHATH XMUMHUYECKHH SKCIEPUMEHT
(paznokeHHe MepOKCHUJa BOJOpPOJAa B MPUCYTCTBHM KaTajlu3aTopa, OMNpPENEJICHHE Cpebl
pacTBOPOB BELIECTB C IOMOIIbI0 YHHUBEpPCAJIbHOTO WMHIMKATOPA, BIUSHUE PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XMMHMYECKOM pPEAKIUHU, peaKklUd HMOHHOrO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHAT- W XJIOPUA- AHUOHBI, HA KATHUOH AMMOHMs, pelIeHHUE
AKCIEPUMEHTANIBHBIX 3a7ad 1o temaMm «Metamsy u «HemeTtanne»y) B COOTBETCTBHM C
NpaBWIaMH TEXHUKU O€30MacCHOCTH MpH OOpallleHWHd C BellecTBaMH U J1ab0OpaTOPHBIM
0o0opyIOBaHMEM, MPEJCTABIATh PE3yJIbTaThl XUMUYECKOrO0 JKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHUI COOTBETCTBYIOUIMX peakuuii ¥ (OpMyIHpoBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHMHA KPUTUYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH()OPMALHIO,
NOJIy4a€MYI0 M3 pa3HbIX HMCTOYHMKOB (CpEICTBa MAacCOBOM KOMMYHHUKalMM, VHTEpHET n
ApYTHX);

c(OpMHUPOBAHHOCTh YMEHHMI COOMIOIaTh MpaBHJIa SKOJOTUYECKU ILeIecoo0pa3Horo
NOBE/JCHUSI B OBITY WM TPYIAOBOW JESATENBHOCTU B LEISAX COXPAHEHUS CBOETO 3J0POBbS U
OKpYXarouieil IpupoHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3MBbI
OnpeAeiEHHbIX BEUIECTB, MOHMMAas cMblica mnokaszarens I[I/IK, moscHaTh Ha mnpumepax
CrocoObl yYMEHBIICHHUS] M TMPEAOTBpAIlCHHUs] HMX BPEIHOIO BO3JIEHCTBUS Ha OpraHU3M
YEJIOBEKa;

Ui OO0y4aromMXCsi € OrpaHMYEHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI:  YMEHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XMMHUYECKUX
SIBIICHUI;TIS1 CIIETBIX U CITa0OBHIAIIMX O0yYarOMINXCSI: YMEHHE UCIIO0Ib30BaTh
penbegHO-ToUeUHYI0 cucTeMy o0o3HaueHuit JI. bpaitns a1 3anucu xumMuueckux Gopmyt.



TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

KosmmuecTBo yacos
Kont DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM poan | Ilpakru | (unpposbie)
n/n MPOrpamMmbl Bcero | HbIe yecKune oOpa3oBareJibHbIE
pabo | padoTbI pecypcebl
ThI
Pasnen 1. TeopeTrudeckne 0CHOBbI OPraHN4YeCKON XUMHH
[Ipenme 5 .
pEAMET OPTaHMYECKONW XUMUHU BuGmorexa LIOK
11 Teopust CTpOEHMS OPraHU4ECKUX 3
N https://myschool.edu.ru/
coenquHeHuit A. M. Bytiieposa
Wroro no pazgeny 3
Paznea 2. YuieBoaopoabl
[IpenenbHble YIIEeBOAOPOABI — bubmuoreka LIOK
2.1 2
QJIKAHBI https://myschool.edu.ru/
99 HenpenenbHbie yrieBoaopoabl: 6 1 bu6mmoreka IIOK
' aJIKEHBI, aJIKaINEHBI, AJIKUHEI https://myschool.edu.ru/
2.3 ApomarnyecKkue yriaeBoI0POIbI 2 bubmmorexa LIOK
' P YHISBOAOPOX https://myschool.edu.ru/
IIpupoaHble HCTOUHUKHU bubmuoreka LIOK
2.4 3 1
YIJICBOIOPOJIOB U MX MepepadoTKa https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 3. Kuciiopoaconepxanue oprannieckue coeJuHEHUs
bubmmoteka IHIOK
3.1 C . D
HIHpTRL SoeHON 3 https://myschool.edu.ru/
Anbaeruasl. KapOoHoBbIe bubnuorexka HOK
3.2 7 1
KuCIoThl. CIIOXKHBIC 3QUPHI https://myschool.edu.ru/
bu6mmoreka [IOK
3.3 Vi
PICBOMBE 3 ! https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st
bub OK
4.1 AMuHBL. AMHHOKHCITOTBI. benkn 3 momHotexa Il
https://myschool.edu.ru/
Wroro no pazneny 3

Pasnen S. BeicokoMoJieKy/IpHbIE COeIMHEHHU S



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'’PAMME 34 2
11 KJIACC
KosnvecTBo yacoB
Kontp Ipak | OJEKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB U TeM OJILHBI THYEC (undposbie)
n/n nporpaMmmbl Bcero e KHue 06pa30BaTeJ'leI)I
paodor pador | € pecypchl
bl bl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHMH
Crtpoenue aromoB. [lepuoanaeckuii BuGmorexa [IOK
11 3akoH U [lepuonuueckas cucrema 3 https://myschool.e
XUMHYECKHX 37eMeHTOB [[. 1. du.ru/
Meneneena
Crpoenue BemectBa. MHOroo6pasue bubmmorexa LIOK
1.2 4 https://myschool.e
BEIIIECTB du.ru/
bu6mmoreka [IOK
1.3 XUMHUECKUE PEeaKIIuu 6 1 1 https://myschool.e
du.ru/
bubmmoteka IIOK
HWTtoro no pazneny 13 https://myschool.e
du.ru/
Pa3nen 2. Heoprannueckasi XuMus
bu6mmoreka [IOK
2.1 Mertasmibl 6 1 https://myschool.e
du.ru/
bu6mmoreka [IOK
2.2 Hemeramnmsr 9 1 1 https://myschool.e
du.ru/
53 CBsI3p HEOPTAHUYECKUX M OPTaHUIECKUX 5 bubmuoreka [IOK
BEIIIECTB https://myschool.e



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

du.ru/

bu6mmoreka IIOK

Hroro mo pazueny 17 https://myschool.e
du.ru/

Paznen 3. Xumus u )Ku3Hb
bu6moreka [IOK

3.1 XuUMHS U KU3Hb 4 https://myschool.e

du.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

INHOYPOYHOE IIVIAHUPOBAHUE 10 KJTACC

N KosauvectBo 3
° JIEKTPOHHBIE U (POBbIE
Tema ypoka JacoB P i pp
n/n oOpa3oBare/ibHbIE pecypchl
Bcero
[Ipenmer opraHuyeckor XUMHH, €€
bu6moreka [IOK
1 BO3HUKHOBEHUE, PA3BUTHE U 1
https://myschool.edu.ru/
3HaYCHUE
Teopus cTpoeHus: OpraHMYECKUX
2 coeqnuenuii A. M. Bytieposa, eé 1 Enbrmorexa LOK
- V- DYDICpOsa, https://myschool.edu.ru/
OCHOBHBIE MOJO0KEHUS
[IpencraBnenue o kiaccupukauu
OpPraHMYECKHX BEIIECTB.
bubmmoreka [IOK
3 Homenknarypa (cucremarudeckasi) 1
https://myschool.edu.ru/
U TPUBHAJILHBIC Ha3BaHUS
OpraHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuorexa [IOK
TOMOJIOTHYECKHM psif https://myschool.edu.ru/
5 MertaH 1 3TaH — MpoCTeMIIme 1 bubnuorexa [IOK
MPEJCTaBUTENN aJTKaHOB https://myschool.edu.ru/
AJIKEHBI: COCTaB U CTPOCHHE, bu6muotexa [JOK
6 . 1
CBOMCTBA https://myschool.edu.ru/
OTUJICH U TIPOIUIEH —
7 MPOCTEHIINE MPEICTABUTENH 1 Bu6mmorexa LIOK
P P https://myschool.edu.ru/
aJIKEHOB
[Tpaktuueckas padora Ne 1.
8 «[Tony4yeHue FTHUICHA U U3yYCHHE 1 Bu6mmorexa LIOK
yqv e https://myschool.edu.ru/
€ro CBOMCTB»
Ankanunensl. byraguen-1,3 u
9 METHIIO a;me?l 3. [lonyuenue 1 bubmmorexa LIOK
T T i https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U 0COOCHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PSALL. 1 bubnuorexa [IOK
AlleTHIIEH — MPOCTEHIINI https://myschool.edu.ru/
MPEICTAaBUTENb aJTKUHOB
1 Brrunciienns mo ypaBHEHHIO 1 bubmuorexa [JOK
XUMUYECKOM peakuuu https://myschool.edu.ru/
12 ApeHbl: 6€H3011 U TOTYOII. 1 bubnuoreka [OK
TOKCUYHOCTH apEHOB https://myschool.edu.ru/
13 I'eHeTHueckas cBI3b 1 bubmuoreka [IOK
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YIJIEBOJOPOIOB, TPUHAIICIKAIITUX K
Pa3IMYHBIM KJlaccam

https://myschool.edu.ru/

[TpuponHbie HCTOYHUKHT
YIJIEBOJIOPOIOB: IPUPOIHBII ra3 U

bubanoreka [IOK

14
MONyTHBIE HE(PTAHBIE Ta3bl, HEPTH https://myschool.edu.ru/
U TIPONYKTHI €€ mepepadoTKu
[TpupoaHbIe HCTOYHUKHT
15 YIJIEBOJOPO/IOB: IPUPOJHBIN ra3 u bu6moreka [JOK
MONyTHBIE HE(TAHBIE Ta3bl, HEPTH https://myschool.edu.ru/
U TIPONYKTHI €€ mepepadoTKu
16 KontponpsHas pabora no pazueny bu6moreka [JOK
«YT1IeBo10pOIbI» https://myschool.edu.ru/
[IpenenpHbIE OTHOATOMHBIE
bub6muoreka [IOK
17 CIIUPTBI: METAHOJI U OTAHOJL.
https://myschool.edu.ru/
BonoponHnas cBsi3b
18 MHOroaToMHbI€ CIUPTHI: bu6muotexa [JOK
TUJICHIJIMKOJIb U DNINLEPUH https://myschool.edu.ru/
®DeHOoI: CTPOCHHE MOJICKYJIBL,
bubmuoreka [IOK
19 (bU3HYECKHUE U XUMUYCCKHE
N https://myschool.edu.ru/
CBOWCTBA, IPUMCHCHHUE
20 Anpaeruapl: GopMalibIeru | bubmoreka [IOK
areTaabaerua. AneTod https://myschool.edu.ru/
OnHOOCHOBHBIE MpPEEIbHBIC
21 KapOOHOBBIE KHCIIOThI: MypaBbHUHAS bubmmorexa [TOK
P $MYP https://myschool.edu.ru/
U YKCyCHas
[TpaxkTrueckas padora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM bubmmorexa [TOK
P pa yrey https://myschool.edu.ru/
KHUCTIOTBD)
CreapuHOBas U OJICMHOBAS
bu6muoreka [IOK
23 KHCJIOTHI, KaK MPEeJICTaBUTENH
https://myschool.edu.ru/
BBICIIINX KQPOOHOBBIX KHCJIOT
MpbI1a Kak COJTM BBICIITUX
24 KapOOHOBBIX KHCJIOT, UX MOIOIIIEE Bu6mmorexa LIOK
Iz ’ m https://myschool.edu.ru/
JeiCcTBHE
CrnoxHbie 2UPHI KaK MTPOU3BOIHBIE
$up P bubmuoreka [IOK
25 KapOOHOBBIX KUCTOT. ['maponus
https://myschool.edu.ru/
CJIOXKHBIX 3(UPOB
26 Kupsl: runponuns, npuMeHeHHe, bubnuoreka [OK
Ouosiornyeckas poJib )KUPOB https://myschool.edu.ru/
bubnmuorexa [{OK
27 VI1eBoabl: COCTaB, 1

https://myschool.edu.ru/
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knaccudukanus. Baxueimue
MPEICTAaBUTEIIN: TVIFOKO03a,
dpykTo3a, caxaposa

08 Kpaxman u nemntonosa kak 1 bu6moteka [JOK
MIPUPOJIHBIC MOTUMEPHI https://myschool.edu.ru/
KonTposabHas padoTa 1o pasaen

29 «Kncio 0JICO, pe R ’ ’ 1 bubmorexa [IOK

POACOACPatn https://myschool.edu.ru/
OpPTraHUYECKHUE COCTUHEHUS
bubanoreka [IOK
30 AMUHBI: METHJIAMUH U aHWJIHH 1 nosmorexa 11
https://myschool.edu.ru/
AMHMHOKHUCIIOTHI KaKk aM(oTepHbIe

31 OpraHUYECKHE COCUHEHUS, UX 1 bu6moteka [JOK
OHOJIOTHYECKOE 3HAYCHUE. https://myschool.edu.ru/
IlenTuasl

39 benku xak nmpupoaHele 1 bubmuotexa [IOK
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS https://myschool.edu.ru/

33 OCHOBHBIC TTOHSATHS XUMUHU 1 bubmuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX CO€UHEHUN https://myschool.edu.ru/
OCHOBHBIC METO/IBI CHHTE3a
BBICOKOMOJICKYIISIPHBIX bu6muotexa [IOK

34 . 1
coequHeHui. I1macTmaccel, https://myschool.edu.ru/
Kay4qyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJJACC

Koun
4yecTB
Ne 0 DJIeKTpPOHHLIe HU(POBLIE
Tema ypoxa P op
n/n YacoB | oOpa3oBaTe/bHbIC PeCypPChl
Bcer
0

1 XUMWYCCKUH 3JIEMEHT. ATOM. 1 bu6mmoreka IIOK
DneKTpoHHas KOHPUTypamus aTOMOB https://myschool.edu.ru/
Ilepunonuyeckuii 3akoH u [lepuonnueckas

9 cHUcTeMa XMMHUYECKUX anemMeHToB /1. U. 1 bubmuoreka [IOK
MeneneeBa, UX CBA3b ¢ COBPEMEHHOU https://myschool.edu.ru/
TEOPHEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUUYECKHUX JIEMEHTOB U UX COEIMHEHUN

3 0 rpyNnaM U nepuoaaM. 3Ha4eHue 1 bubnuoreka [IOK
MEPUOANYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumMuueckux anementoB .M. Menaeneera
B Pa3BUTUU HAYKU
Crpoenue BemiecTBa. XUMHUUYECKasi CBS3b,

N bu6mmoreka [JOK
4 e€ BU/Ibl; MEXaHU3MbI 00pa30BaHus 1
. https://myschool.edu.ru/
KOBaJICHTHOU cBsi3U. BomoponHas cBs3b
BanenTHOCTB. DNEKTPOOTPULIATEIBLHOCTD.

5 Crenenb okuciieHus. BemecTsa 1 bu6mmoreka [IOK
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTpOEHUs
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

bu6mmoreka [IOK
6 VcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. 1
https://myschool.edu.ru/
MaccoBas 107151 BelllecTBa B pacTBOpe
Knaccugukamus 1 HoMeHKIaTypa

7 HEOPraHMYECKUX COECTUHEHUH. 1 bubnuoreka [IOK
I'eHeTnueckas CBA3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIECTB, PA3JIUYHbBIX KJIACCOB
Knaccugukanus XuMHUUecKuX peakiuii B
HEOPraHWYECKON U OPraHN4eCKOW XUMUHU.

bu6nmmoreka [IOK
8 3aKOH COXpaHEHHS MAacChl BEILIECTB; 3aKOH 1
https://myschool.edu.ru/
COXPAHEHUs U MPEBpAIleHUs SHEPTUH NTPU
XUMHYECKUX PEaKIUIX
9 Cxopoctb peakuuu. OOpaTuMble peaKIH. 1 bubnuoreka [JOK

XUMHUYECKOE PaBHOBECHE

https://myschool.edu.ru/
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[TpakTtrueckas padora Ne 1. «Brnusiaue

bu6mmoreka [JOK

10 a3JINYHBIX (DAKTOPOB HA CKOPOCTh
p U(l) p p https://myschool.edu.ru/
XUMHUYECKON peaKium»
DIEeKTPOIUTHYECKAS TUCCOLIUAIIHSL.
[Toustre 0 BomopoaHoM mokasarene (PH)
bu6mmoreka [IOK
11 pacTBopa. Peakiiuu nonHoro oomMeHa.
https://myschool.edu.ru/
I'maponus opraHuYecKux U
HEOPraHMYECKHUX BEIICCTB
OKHCIUTEbHO-BOCCTAaHOBUTEIbHBIE
bu6mmoreka [IOK
12 peakuuu. [lonsaTre 06 3aeKTpoIn3e
. https://myschool.edu.ru/
pacIuiaBoB M pacTBOPOB COJIEH
13 KonTpomnpHas padoTa mo pasaeny bubmuoreka [IOK
«TeopeTnueckne OCHOBBI XUMHUN https://myschool.edu.ru/
MeTauiel, UX MOJIOKEHUE B
[Tepuoguyeckoit cHCTEME XUMHYECKUX
bu6mmoreka [JOK
14 snementoB J[. . MeHnaeneesa u
https://myschool.edu.ru/
0COOCGHHOCTH CTpOCHHS aToMOoB. O0IIHe
(U3UYECKHEe CBOHCTBAa METAIIJIOB
15 CniaBbl METAJUIOB. DNEKTPOXUMUYECKUN bubmuoteka LIOK
PAIl HANPSDKEHUH METAIIJIOB https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIITNX
. . . bubnuorexa LIOK
16 METaJUIOB (HATPHA, KA, KaJbIUH,
. g . https://myschool.edu.ru/
MarHWW, AJTFOMAHHN) U KX COCTUHCHHMA
17 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX bubmmotexa [IOK
COEeTMHEHUN https://myschool.edu.ru/
18 XUMHUYECKHE CBOMCTBA IMHKA, Keje3a U bubmuoreka [IOK
UX COeOUHEHUU https://myschool.edu.ru/
[Tpaktuueckas padora Ne 2. "Perienue
bu6mmoreka [JOK
19 HKCIEPUMEHTATBHBIX 33714 [0 TEMe
| https://myschool.edu.ru/
«Metanb
Hemeramisl, X monokeHue B
20 Ilepuonuyeckoil cuCTEME XUMUUECKUX bubmuoteka LIOK
anemeHToB /1. 1. MeHaeneeBa u https://myschool.edu.ru/
O0COOCHHOCTH CTPOEHUS aTOMOB
dusnyeckre CBOMCTBa HEMETAIIIOB.
bubmoreka [IOK
21 ATIOTponusl HEeMETaUIoB (Ha IpuUMepe
https://myschool.edu.ru/
KHCTIopofa, cepsl, pocdopa u yriepoaa)
29 XUMHUYECKHE CBOMCTBA rajOr€HOB, CEPhl U bubnmorexa [IOK
HUX COeOUHEHUN https://myschool.edu.ru/
23 XuMHYecKre CBOMCTBa a30Ta, (pocodpa u bubmuoreka [IOK

UX COSINHEHUH

https://myschool.edu.ru/
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24 XHUMHUYECKHE CBOMCTBA yIIIepo/a, 1 bubnmoreka [IOK
KpPEMHUS U UX COCTMHCHUHN https://myschool.edu.ru/

o5 [IpumMeHeHre BaKHEHUITUX HEMETAIIOB U 1 bubmmoreka [IOK
UX COCTUHECHUI https://myschool.edu.ru/
O0o01IeHre U cCUCTeMaTU3alus 3HaHUH 110

26 teme «Hemeramnbr». Berauciaenus mo 1 bubmuoreka [IOK
YpaBHEHUSM XUMHUYECKUX pPEakiuil U https://myschool.edu.ru/
TEPMOXUMUUYECKHE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue

Bbu6mmoreka IIOK

27 OKCIIEPUMEHTAIBHBIX 33124 10 TeMe 1

" | https://myschool.edu.ru/
Hemerams"y»

28 KonTponpHas pabora mo temam 1 bubnuoreka [IOK
«Metamnbi» 1 «HemeTamib» https://myschool.edu.ru/
Heoprannueckue u opraHu4ecKue

29 kuciotel. Heoprannueckue u 1 bubmorexa [IOK

' P https://myschool.edu.ru/
OpPTaHWYECKHE OCHOBAHHUSI
AMdoTepHbIE HCOPTaHUYECKUE U

30 OpraHuYecKHe coequHeHus. | eHeTneckas 1 bubmuoreka [IOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BCIICCTB
Poib xumMuu B obecrnieueHun

31 9KOJIOTHYECKOM, YHEPTETUICCKON U 1 bubmuotexa [IOK
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHU https://myschool.edu.ru/
MEIUITAHBI
[IpencraBienust 00 00X HAYYIHBIX

32 1| pI/IHI_II/IHaX 1| OMLIHIJ'IeHHOFO}lf'IqOJI EHUS 1 bubmorexa [IOK

p N p Y1 https://myschool.edu.ru/
BOKHEUIITNX BEIICCTB
YenoBek B MUpPE BEIIECTB U MaTepraioB
33 ITpomex O‘Hfaﬂ arTecTalusg I/ITIf)FOBa;I 1 bubmmorexa [OK
P vt ' https://myschool.edu.ru/
KOHTpOIIbHAs paboTa
bu6mmoreka [JOK
34 XuUMUS U 30pOBbE YEJIOBEKA
HOP 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJILHOT'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUI VUEHUKA

Xumus, 10 knace/ T'abpuensa O.C., OctpoymoB U.T'., Craakos C.A., AkunonepHoe
obmectBo «M3narensctBo «IIpocsemienue»,2021 r Xumus, 11 knacc/ ['abpuensia O.C.,
OctpoymoB WN.T'., CnaakoB C.A., AkumonepHoe o01miectBo «M31aTeabcTBoO
«IIpocBemenne»,2021r.

METOANYECKUE MATEPUAJIBI JIJT YUUTEJIA

Beemute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroaudeckoe mocodre — 6a30BbIi ypOBEHBY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMusl B TeCTax, 3ajavax, ynpaxHeHusx. 11 kmacey —
M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIE U TPOBEPOUHBIE
paboThl Kk yueOoHuky». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensu, ['.I'.JIeicoBa, A.I'.BBenenckas «Xumwus 11 kmacc: HactonmbHas kHura s
yuutensi». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.CTlaopuensn, I['.I'.JIsicoBa, A.I'.BBemenckas «Xumusa 11 kmacc: HacronmpHas kHura s
yuutensi». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemero, U.I'.OctpoymoBa «3agaun Mo XMMUU U CIOCOOBI UX PEIICHUS» -
M.: «/Ipodar, 2021rox.

7. B.I. JenncoBa «Xumust 11 kiacc moypounble 1wiansl 1o ydeOHuky O.C.I'abGpuensia,
I".I".JIpicoBoit» - Bonrorpan» Yuurtens 2018ro.

8. M.A.Ps6oBa, V.FO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 ximacey, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensix, N.I'.octpoymoB «XuMudeckuit skcriepuMeHT B 1ikoie 11 kimace»; - M.: lpoda.
—2019 rog.

HDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beenute = Bpemutemanusiehttp://www.chemnet.ru I'azera «Xumust» u caiit aus yaurens «5 uay Ha
YPOK XUMHUUY

http://him.1september.ru Eaunas komnekius LIOP: TIpeameTHas KOMICKIUS « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKCIIEPUMEHTBHI: XHUMHUSI.
Komnekius Poccuiickoro o0meo0pa3oBaTebHOrO mopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickast onumMIinana nNkoJI5HUKOB 110 XUMUHU

http://chem.rusolymp.ru Opranndeckast XuMus: JIEKTPOHHBIN YI€OHHK ISl CPETHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBINH y4eOHUK

http://www hemi.nsu.ru OTKpbITHII KOJIEK: XUMHUSI

http://www.chemistry.ru JluctanuuoHHass OJMMIIHAZa IO XHMHH: TEJICKOMMYHHUKAIIMOHHBIH
o0pa3oBaTeNIbHbIN TPOEKT






