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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no XMMHUHM Ha YpOBHE CPeAHEro o0uIero oopa3oBanus pazpaboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit ®denepauuny», TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS (peAepabHON
oOpazoBaTebHON TporpamMMbl cpeaHero obdmero obpaszoanus (DPOII COO),
npeacTaBiieHHbIX B DeepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuu mnpenogaBaHus y4eOHOro mnpeameTra «XHMHSI» B
oOpa3oBarenbHbIX opranuzauusix Poccuiickoii ®enepauuu, peanu3yoLUX
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pasButusi Bocnutanusi B Poccuiickoit ®@enepauun Ha nepuoa Ao 2025 ropan
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

HopmaTtnBHasi 0a3a: HOPMATHBHO-TIPaBOBBIE JIOKYMEHTBI, 00O€CIEUMBAIOIINE
OpraHu3aluio 00pa3oBaTEIbHON JEATEIBHOCTU M0 YYEOHOMY MPEIMETY «XHUMHUSI»
B 2024/2025 yuyebnom roxy Bxian yue6HOTrO npeamera « XUMHUs» B TOCTHKEHHE
[eJie OCHOBHOrO 0OIEero M CpeaHero o0mero oOpa3oBaHUs OO0YCIOBJIECH
3HAYCHUEM XUMUYECKOW HAyKH B IIO3HAHUU 3aKOHOB MPHUPOJBI, B Pa3BUTHU
POU3BOAUTEIBHBIX CHJI oOmiecTBa, TexHomoruit XXI| Bexka. OnHuMm w3
HEOOXOIMMBIX YCIIOBUM JJIsl TOCTHXKEHHMSI LIeJIeH, MOCTaBICHHBIX FOCYAapCTBOM U
COLIMYMOM  TIepell  WIKOJIOH,  SIBJISIETCS  TMOJy4YeHHWE  BBIMYCKHUKAMHU
(GyHIaMEHTaJIbHOTO €CTECTBEHHO-HAYYHOTO O0IIero o0pa3oBaHusi, B TOM YHCIE
XUMHYECKOTO 00pa30BaHUsA, a TAKXKE CO3/IaHHE BO3MOXKHOCTEH ISl BBISIBICHHS
TAJTAHTIUBOM MOJONEXKM B 00JIaCTU HAyKH, TEXHOJIOTMH U WHHOBAIUH,
dbopMHpoBaHUE YCTOWYMBONW MOTHBALMU MOJIPOCTKOB K MOJYYEHUIO HAYyYHOTO U
WH)XCHEpPHOTO  oOpa3oBaHus. OTH 3aJaud  peaNu3yloTCa B MpoIecce
COBEPIIIEHCTBOBAHUS ITKOJIBHOT'O XUMHUYECKOTO 00pa30BaHMsl, KOTOPOE HAYaI0Ch C
oOHOBIICHHS (eepalbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB M
pa3paboTku (eaepalbHBIX OCHOBHBIX 00II€00pa30BaTENIbHBIX MIPOrpaMM U
denepanbHbix pabodyMX MTPOrpaMM IO XUMHH Ha 0a30BOM H yriayOJa&HHOM
ypoBHsX. OOHOBIIEHUE COJEpKaHUS O0yUeHHUsI XUMHUU OCYIIECTBJIEHO Ha OCHOBE
HOPMAaTHBHBIX JIOKYMEHTOB, PEriIaMEHTUPYIOLUIMX OCHOBHOE 0O0Ilee M cpelHee
obmee obpazoanue: — DeaepayibHbIN 3ak0H 0T 29 nexadps 2012 r. Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoit @eneparumny; — denepanbHbIi TOCYIapCTBEHHBIN
o0Opa3oBaTelIbHBIA CTaHIAPT OCHOBHOTO 00I1ero oOpa3zoBaHHs (YTB. MPHUKA30M
Munnpocsemennsi Poccun ot 31 mast 2021 1. Ne 287) (nanee — ®I'OC O0OO0); 2 —
denepanbHBIA TOCYTAPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT CPEIHETO OOIIETO
obOpasoBanus (yTB. mpukazoM MuHoOpHayku Poccum ot 17 mas 2012 r. Ne 413)
(manee — ®I'OC COO); — mpuka3z Munnpocsenienusi Poccuu ot 12 aBrycra 2022
r. Ne 732 «O BHeceHMM WuU3MEHEHUU B (QelepaiabHblil TOCYIapCTBEHHBIN
0o0pa3oBaTeNbHBIN CTAHIAPT CpeaHEro o0IIero oOpa3oBaHUs, YTBEPKIAEHHBIN



npukazoM MuHuctepcTBa oOpasoBaHus U Hayku Poccuiickoit denepanuu ot 17
Mast 2012 1. Ne 413»); — @enepanbHas oOpa3zoBaTelibHasl TporpaMMa OCHOBHOTO
oO1ero obpazoBanus (yTB. nmpukazoM Munnpocsemienust Poccuu ot 18 mas 2023
r. Ne 370) (manee — ®OII OOO0O); — DenepanbHas oOpazoBatelibHasi MporpaMma
cpeaHero obmiero oopazosanus (yTB. mpukazoM Munnpocenienus Poccuu ot 18
Mast 2023 1. Ne 371) (manee — ®OII COO); — denepanpHas padoyasi mporpamMmma
OCHOBHOTO 00IIero o6pa3zoBaHusi ydeOHOTO mpeamera «Xumus» (0a30BbIM U
yrayonéunasiid ypoHH) (naiee — OPII O00); — GenepanbHas paboyast mporpamma
cpeaHero obmiero oOpa3oBaHusi yueOHOro Tmipeamera «Xumus» (0a30BbId U
yrayonénnsiii ypoam) (nainee — @PII COO); — npuka3z Munnpocsemenus: Poccuun
ot 21 derpans 2024 r. Ne 119 «O BHecennu nzMeHeHui B mpuinoxxkenus Ne 1 u No
2 k npukazy MunucrepctBa mnpocsemieHus Poccuiickoin ®epepanuu ot 21
ceHTs10ps 2022 1. Ne 858 «O06 yrBepxkaeHuu GeaepanbHOro nepeyHs yueOHUKOB,
JOTYIIEHHBIX K UCIIOJIb30BAHUIO TIPU pealin3allid UMEIOIINX TOCYJapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOIIETro, OCHOBHOTO
o01iero, cpemHero oOIero oO0pa3oBaHUsl OPTaHU3ANMSAMU, OCYIIECCTBIISIIOIIUMHU
0o0pa3oBaTeIbHYI0  JEATCIBHOCTb W YCTAHOBJICHUS TPEACIBHOTO  CpOKa
UCIIOJIb30BaHUSI HMCKIIOUCHHBIX YYeOHHMKOB». JIOKYMEHTBI TpeACTaBJIEHBI Ha
noprane «EmuHoe coaepxkanue oOmiero ooOpasosanus» (https://edsoo.ru/) B
pasaenax «HopmatuBubele  gokymentel» 3 (https://edsoo.ru/normativnye-
dokumenty/) u «Paboure mporpammen» (https://edsoo.ru/rabochie-programmyy/).
Peanuzanus nporpamm o yueOHOMY IpeaMeTy «XUMUs

— denepanbHbIii 3akoH «O0 006pazoBanuu B Poccutickoit denepammm
ot 29 nexabps 2012 1. Ne 273-D3;

— denepanbHBIi  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM  CTaHAAPT
OCHOBHOTO 0011ero oopazoanus (yTB. mpukazoM Munnpocsemenus Poccun ot 31
mas 2021 r. Ne 287) (manee — ®I'OC OOO0);

— @denepanbHBIi  TOCYIAPCTBEHHBI  00pa30BaTENbHBIN  CTaHAApPT
cpeaHero obmero oopasoBanus (yTB. mpukazoM MuHOOpHayku Poccun ot 17 mas
2012 1. Ne 413) (manee — ®I'OC COO0);

— ®epnepanbHas oOpa3oBaTesbHasi MporpaMMa OCHOBHOIO — OOILEro
obpazoBanus (yTB. mprkazoM Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 370)
(manee — ®OIT O00);

— OenepanbHasi o0Opa3oBarelibHas MpOrpaMma CpeaHero  oOIero
obpazoBanus (yrB. mpukazoM Munnpocsenienus Poccun ot 18 mast 2023 1. Ne 371)
(manee — ®OII COO).

JlokyMeHTBl mpencTaBieHbl Ha mnopTane «EnuHoe conmepxanue oO0uiero
oOpazoBanusi» B paznene «HopmaTuBHBIE  JTOKYMEHTB» 1O  aJpecy:
https://edsoo.ru/normativnye-dokumenty/.
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Oo6ocnoBanue Bpioopa YMK

B 2024/2025 yueOHOoM roay oOpa3oBaTeibHasi OpraHU3alus BIpPaBe
UCIIOJIb30BaTh 3aKYIUIEHHbIE paHee Yy4yeOHMKM M ydeOHble TocoOus U3
denepanbHOro nepeuHs y4eOHUKOB, YTBEPKIECHHOTO MpUKa30M MUHIIPOCBEILIEHUS
Poccun ot 21 centsopst 2022 r. Ne 858, a Takke yueOHbIEe TOCOOUS, BHIYILIEHHBIE
OpraHu3alusIMH, BXOASIIMMU MepeYeHb, YTBEPKAECHHBIA MPUKa30oM MUHOOpHAYKH
Poccun ot 9 urons 2016 roma Ne 699.

— Ilpuxaza MunucrepcrBa mnpocsemeHuss Poccuiickon ®Penepanuu 0T
04.09.2023 Neo 738 «O0 yrBepxkacHUHM (eaepalbHOTO MEpPeuHs SJIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJIB30BAHUIO NPU peanu3aluu
UMEIOIUX TOCYAApCTBEHHYIO AaKKpEIUTAlUI0 00pa3oBaTEIbHBIX MPOrpamMmm
HayajabHOI0 OOLIET0, OCHOBHOI'O OOIIET0, CPEAHETO 001IEro 00pa3oBaHMsD.

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO11iei cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYAIOIIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJEH,
collepKaHMs, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAKXKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
YPOBHE CpeTHEro 00IIero 00pa3oBaHus CPeACTBAMHU YUEOHOTO MpeaMeTa « XuMUs,
COAEPKAHUE U MOCTPOCHHE KOTOPOrO OMPEAECICHBI B IPOrPAMME IO XUMHH C
yaéToM crnenupuKkd HayKu XAMHUM, €€ 3HAYCHHs B TO3HAHWM TPUPOJBI U B
MaTepHaIbHON KU3HU OOIECTBa, a TAKXKe C YIETOM OOIIUX IIeNIed U MPUHITUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparum.

Heab u 3a1aun 00yueHUs NpeaMeTy

OcHOBHAas HeJb: XMMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UIPAET
0cOOyI0 pOJIb B COBPEMEHHOW IIMBWJIM3AIlMU, B CO3JIaHUM HOBOM 0a3bl
MarepuanbHOM KylnbTypbl. (OHa BHOCUT CBOM BKkjiag B (QopMHpOBaHUE
palMOHATIBLHOIO HAYYHOI'O MBIIUICHHS, B CO3JJaHUE 1IEJIOCTHOIO MPEICTaBICHUsI 00
OKpY’KaroleM MUPE KaK O €MHCTBE MPUPOABI U YEIOBEKA, KOTOpoe popMUpyeTcs



B XMMHUHM Ha OCHOBE IMOHHMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpA,
OCO3HAHUS B3aWUMOCBA3M MEXKAY CTPOCHHEM BEIIECTB, HMX CBOMCTBAMU U
BO3MOKHBIMH O0JIACTSAMH MPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C IPYTMMU €CTECTBEHHBIMM HAyKaMH, XUMUs CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX TPOOJEM YCTOWYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBMM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COIUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKIIOYEHUEM 3HAHHUM U3 O0IIell XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3yYEHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranudeckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOll XUMHUH BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MIPEICTaBICHUN O CTPOEHUH BemiecTB. CBeZieHus 00 M3ydyaeMbIX B Kypce BEIIeCTBaX
JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB /IO CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHUH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON peakiuu. 3aaa4du
0o0y4yeHHUs1 XMMHMHU HA YPOBHE OCHOBHOI'0 00111ero 00pa30BaHMs:

MOJI HOBBIM YIJIOM 3pEHUs B TMpeaMeTe «Xumwus» 0a30BOr0 ypOBHSA
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYeCKuii matepuan ¢ (aKTOJOTMYECKUE CBEJICHHS O BEUIECTBaX U



XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (PYHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaXXHEMILMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MIPOTEKaHUs AonoHsAeTcsA B Kypcax 10 u 11 knaccoB asemeHTamu
coJlepKaHMs, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA U TMPUKIATHON XapakTep. OTH
3HaHMS CHOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XUMHUU C APYTMMH HAayKamH,
PAcCKpBIBAIOT €€ poJib B IO3HABATEIBHON U MPAKTUYECKOW IESITEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAaIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIUBATH MH()OPMAIUIO U IPUMEHSTD €€ JJ1 OTOIHEHUs 3HAHUH,
PELICHHS] MHTEJUIEKTYaJIbHBIX U DKCIIEPUMEHTAIBLHBIX UCCIIeI0BATENbCKUX 3a/1a4. B
[IEJIOM COZIep’KaHuEe y4eOHOTOo mIpeaMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIs TOHMMaHus (QWIOCOPCKUX HAEH, TaKuX KaK: MaTepUaJbHOE €IUHCTBO
HEOPraHW4YEeCKOro ¥ OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM U CTPOEHUEM, II03HABAEMOCTb IIPUPOIHBIX SBJICHUN ITyTEM dKCIIEPUMEHTA
U pelIeHHUs NPOTHUBOPEUYUH MeEXAy HOBBIMU (PaKTaMH U TEOPETUUYECKUMHU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIIEHUHU 3KOJIOTMUECKUX MpolieM, a
TaKXke Mpo0seM cOepeKeHUs] SHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3AaHMs HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B mmaHe pemeHuMs 3anad  BOCIMTAHMS, pa3BUTHS U COLMAIN3ALMUU
O0y4aroUMxcs NPUHATHIE NMPOTPaMMOM IO XHMHUU TOAXOMABI K OINpPEACICHUIO
COJEpKaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT —(popMmHupoBaHHE
YHUBEPCATbHBIX YUEOHBIX AEHCTBUN, UMEIOUINX 0a30BO€ 3HAUCHUE I Pa3IMUHbIX
BUJIOB JICATEILHOCTH: pEHICHUs TpoOsieM, TMOUCKa, aHaidu3a Hu 00pabOTKU
uHbOpMaluy, HEOOXOAUMBIX JJii TNPUOOPETEHHS OIbITa MPAKTUUYECKOH U
HCCJIEI0BATEIbCKON JIEATEIbHOCTH, 3aHHMAIOIIEH Ba)XHOE MECTO B II03HAHHUU
XUMHMH.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LIeJed W3y4eHHs NpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOIMYECKOM TOYKHM 3pPEHHUs] TaKOi MOAXO0J K ONPENETCHUI0 Leeil H3ydeHHs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKHX 3HAHUW KaKk  BaKHEHIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHHUI
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPHUPO/IE, B MPAKTUUECKON 1 TOBCEIHEBHOM JKU3HMU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenibHas XapakTEepUCTHKA Ielel U 3a1a4 U3ydyeHus
npeaMeTa B IporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero oOpa3zoBaHus. CerogHs B
NPEToaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJEpKaHus OOydYeHHs, OPHEHTHUPOBAHHOW Ha MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWMA, a (DYHKIMOHAJIBLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSMH
AKTUBHOTO IMOJYyYE€HUS 3HAHUW U NPUMEHEHUS UX B PEATbHOM KU3HU JJI PEIICHUS
NPaKTUYECKUX 3a]1ay.

B cBs13u ¢ 3THM npu U3yyeHUH npeaMera « XuMush TOMHUHUPYIOIIEE 3HAUEHUE
MPUOOPETAIOT TaKWe 1EIH U 3a7a9d, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPUHSITUIO TPAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTHU: PEIeHUs mpo0sieM, MoucKa, aHaian3a U 00paboTku mHQOpMAaInH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKE JJIsl OLICHKU C MO3ULHUM SKOJOTHYECKOMN



0€30MacCHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJI0BeKa U MPUPOJAHYIO CpPEAy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIC TEXHOJOTHU JIJIs TIOMCKAa U aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEUICHUM TJIOO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueGHOoM mmaHe cpenHero oOmero oOpa3oBaHUS TPEAMET «XUMHUS
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHOW 001acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiero oopazoBanus, coctarisieT 68 yaco: B 10 kiacce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Heneno).

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XM
HA BA30BOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yYaroIIMMHUCS TPOrpaMM CpeIHEero oOImero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHbIM M MpeAMETHhIM). HaydHo-MeTonuuecKo OCHOBOWM st



pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO0.

B coOoTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IMOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMUS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCUHCKON TPaKJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOTIPEICIICHUIO;

HaJIU4re MOTUBALMK K 00YUYEHUIO;

I[eJICHANIPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUIN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEHW M UICTOPUUECKUX TPaJUIINI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSi PYKOBOJCTBOBATHCS B CBOEH
JEATeTbHOCTH IIEHHOCTHO-CMBICTIOBBIMU yCTAaHOBKaMU, MPUCYIIUMH IIEJIOCTHON
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIM4KMe MPABOCO3HAHMS IKOJIOTHUYECKOU KYJIbTYpPhl U CITIOCOOHOCTU CTaBUTh
IIEJIU ¥ CTPOUTH KMU3HECHHBIC TJIAHBI.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHMS TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€IUHCTBE YYEOHOW U BOCIUTATECIBHOW JICSITCIHPHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPa)kJIaHCKOTO OOIIeCTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMM ¥  TpaBWIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOlieccam
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMHUS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M MPAKTUYECKON J1eITENbHOCTH
oOy4Jaromuxcs Mo peaqu3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIBHOCTH ITPU CO3IAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATEJIbHBIX 33/1a4, BBIMOJTHEHUH XUMUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY M HAY4YHOMY HAacCJeAUI0
OTCUYSCTBCHHON XMMUH;



YBOXCHHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TMPAKTHUECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHS TOTO, YTO JTOCTMDKCHHUS HAyKH €CTh PEe3yibTaT
JUIMTETLHBIX ~ HAOJIOJACHWH, KPOIMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TIOUCKOB,
MTOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTHKOB,;

WHTEpEeca ¥ MO3HABATEIbHBIX MOTHBOB B TIOJIYYCHHH U TTOCJICTYIONIEM aHAIIN3E
nH(OPMAITH O TTEPEIOBBIX TOCTIKCHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBJICHHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
NO3UIIMH HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE TOCIEIACTBUN ITUX
MOCTYITKOB;

4) dopmMupoBaHus KyJbTYPHI 310POBbS:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBUJl OE301aCHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
MTOBCETHEBHOM JKM3HU U B TPYJAOBOH JEATEIbHOCTH,

MOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJBHOTO M  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JAPYrHX BHIAX
NEeSATeITbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUHW TNPAKTHYSCKUX 3aaad
COIMAIbHOM HAIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

MHTEpeca K MPAKTHYSCCKOMY HM3YYCHHIO MPpodecCcuii pa3audHoro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHHUS K TPYY, JIOIAM TPyAa U pe3ysibTaTaM TPYIOBOU JIeITCIIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBHUIYyIBHOW TpacKTOPHH
oOpa3zoBanus, Oyaymer mnpodeccun W peaau3alud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



HKOJIOTMYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJE, KAaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAJIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWKEHUM XUMHHM IS
pelIeHns BOPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOAHON Cpejie, YMEHHs] NPOrHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmnbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOopMHUPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeJICTaBIeHUsI 00 OKPYKAIOIIEM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBUIN3ALMN: B €€ T'YMAaHUCTHYECKON HANPABIECHHOCTHU U Ba’KHOM POJIH B CO3/IaHUU
HOBOM ©0a3pl MaTepHaIbHON KYJIbTYpPHI, PEHICHUU TJOOATBHBIX MPOOIIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIECBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCTEIIHOTO TPY/Ja ¥ KOJOTUYECKUA KOM(DOPTHOM KU3HU KAKIOTO YIeHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs1 aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUSA JeIaTh 000OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 OJIYYEHUsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO U UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;



TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIu4YHBIX cepax npodeccuoHalIbHON
NS TEeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS y4e€OHOro mpenMera «XUMHsS» Ha
YPOBHE CpeIHEero o01iero o0pa3oBaHus BKIOYAIOT:

3HauYMMble 1 (QOPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYaroHIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAyUYHbIE MOHSITHS, OTpaKalolue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIIE0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYyTHUE);

YHUBEpCAJIbHbIE y4eOHbIE JEHCTBUS (IO3HABaTEJbHbIC, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COI[MAIILHOM KOMITIETEHIIMHM 00YyYaloInXCs;

CIIOCOOHOCTD o0yuaroumxcs WCII0JIB30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHbIE
JEHCTBUSA B II03HABATEILHON U COLIMAIIBHOM IIPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OTpPa)karOT OBJIAJEHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMHU M  PETyJIATUBHBIMU
JIEHUCTBUSIMU.

OBanagenne YHHBEPCAIbHBIMH y4eOHbIMH M03HABATEeIbHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITETbHO ~ (OPMYJIHUPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsITh LEIN JeATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI AESTEIIBHOCTHU C IIOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh IPU OCBOCHHMM 3HAHMI NMPUEMBI JIOTHYECKOIO MBIIIJICHUS —
BBIICJIATh XAPAKTEPHbIE NPU3HAKU TMOHATHM W YCTAaHABIMBAaTh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA U OOBSICHEHHS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAHHUA M KPUTEPUHU [UIsI KiIacCU(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABJIMBATh MPUUUMHHO-CIEACTBEHHBIE CBA3M MEXKIYy HU3y4aeMbIMU
SABJICHUSMU;



CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSX, (POPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMudeckas opmysia, ypaBHECHUE XUMUYECKOU peakIuu
— MPU PElICHUH Y4eOHBIX MO3HABATEJBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTbH
Ha3BaHHbBIE MOJICIbHBIE MPEJACTABICHUS sl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIIUi.

2) 0a3oBbIe HccCIe0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XMUMHUYECKUX
pEaKLnii;

dbopMyTUpOBATH LEJIM U 33J1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIBLHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHKS ¥ OCHOBBI i1 (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABMILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWPOBAHHWS MW TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynibTar, (opMyJIUpOBaTH
0000ITIeHNs ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YIHTaTOB MCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYEHHUYECKOM HCCEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MIOMCKY METOJIOB PEIICHHUS TPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B
MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUCHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHGOpManuM (HAy4IHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TOCOOUS,
pecypcel MHTepHETa), aHAaTM3UpOBaTh WH(OPMAIUIO Pa3IWYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArpPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



MCITI0JIb30BaTh HAYYHBIN SA3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKOM
uH(popMalel: NPUMEHATh MEXNpeaMeTHble ((PU3MUECKUE U MaTeMaTHUYECKHE)
3HAKU ¥ CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPENCTBA
HAaTrJITHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1€iCTBUSIMH

3aJ1aBaTh BOIIPOCHI N0 CYIIECTBY OOCYKAA€MOW TEMBI B XOJ€ AUAIOra WU/HUiH
JUCKYCCUM,  BbICKAa3blBaTh  WJ€H, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEeH pe3yslbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBITOJIHEHUH
XUMHYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pean3alui yueOHOTO MPoeKTa U (GOPMYIUPOBATH BBHIBOIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENIOBAHUNM MYTEM COTJIACOBAHMS TMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHHUSIMH.

OgyajieHre YHUBEPCATBHBIMH PeryJasTHBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBJIATH CBOIO I103HABATEIbHYIO
JEsITeIbHOCTh, OMNpeaensas €€ ILelu M 3aJayd, KOHTPOJIMpOBaTb MU IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IpeUlaraéMblii aNroOpuT™M JEHCTBUH MpH
BBIIIOJIHEHUN y4Ye€OHBIX M HCCIEAOBAaTEIbCKUX 3a/1ay, BbIOUMpaTh Haumbosee
3¢ (eKTUBHBIN CcHOcOO0 MX pelIeHUus € y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HAa OCHOBE CAaMOAHAJIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM PUPOIBI,
B (OpPMHUPOBAHUU MBIIUICHUS ¥ KYJIbTYPHl JMYHOCTH, €€ (DyHKIMOHATHHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PelIeHUs] MPAKTUUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIAJIEHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralOIINe TMOHATUS (XMMUYECKUH D3JIEMEHT, aToM, JJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJIApHas



Macca, MOJISIpPHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, paauKal,
W30MEpHsl, U30MEPHI, TOMOJIOTUUECKUH Psil, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOI U
a30TCOJACPXKAIIME COCAUHEHHUS, MOHOMEpP, TMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS); TECOPUM U 3aKOHBI (TEOpHUSl CTPOCHUS
opranuueckux BemniectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3BIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUSA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEACHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUM BAXKHEUIIMX OPraHMYEeCKHUX BEHIECTB B OBITY H
IPAKTUYECKOU EeSATEIbHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHS TIPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJB30BATh XUMUUYECKYIO CHUMBOJIMKY JJISI
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB U  YPaBHEHHM XUMUYECKHX PEaKIIHi,
U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymnie COeANHEHUN (YriIeBOAOPOJbI, KHCIOPOJ M a30TCOJAEpXKaIlHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEOWHEHHMs), [aBaThb WM HA3BaHUS MO
cucremarnueckoir HoMmeHkiatype (IUPAC), a Takxke NPUBOIUTH TpUBHUAILHBIC
HA3BaHUS OTJEJIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUJIECH, AlCTHIIEH,
ATWJICHTJINKOJb, TIHIEPUH, (eHoN, (popMasbIerus, aneTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KHCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIOJIOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTePHU30BaTh COCTAB, CTPOCHUE, PU3NUIECKUE
U XUMHUYECKHE CBOMCTBA THUIHUYHBIX MPEICTABUTENICH pPa3IUYHBIX KJIacCOB
OpraHWYECKHUX BEIIeCTB (METaH, 3TaH, STHJICH, ITPOMIIICH, alleTHIICH, OyTaaneH-1,3,
MeTunOyTaaueH-1,3, 6eH307, METaHO, 3TAHOJ, dTUJICHTIUKOJIb, TIUIEPHH, (PeHOT,
aneTaabJeru, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TII0K03a, Kpaxma, [eJUIi0103a,
aMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIY HUMHU



YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKHX PEAKIUN C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpPMYJT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UICTOYHUKH YTIIE€BOAOPOIHOIO
ChIpbs (HE(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX NEPEPAOOTKU U MIPAKTUIECKOE
MpUMEHEHUE NPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHMSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIECTBA WJIM MPOAYKTA
peaklyy 0 U3BECTHBIM Macce, 00BEMY, KOIMUYECTBY OJHOTO U3 UCXOIHBIX BELIECTB
WIH NMPOJIYKTOB PEaKLUN);

c(OpMHPOBAHHOCTH YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHYECKUX SIBJICHUN (HaOII0JeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS Ui TPUHATUS pPEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CUTyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHMEM, a TaKXKe IMpaBUiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaleHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOTYUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOWMCTB, KAUYECTBEHHBIE PEAKIIUN OPraHUYECKUX BEIIECTB,
JeHaTypalus 0eJIKOB MPU HArpEeBaHUU, IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUH
C TMpaBUJaMU TEXHUKH OE30MAaCHOCTH TMpU OOpalleHHH C BEHIeCTBAMHU H
7a00paTOPHBIM ~ O0OpYAOBAaHHEM, TMPEACTABIATh PE3YIbTaThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (opMe 3alucCH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN U
(GbopMynHpOBaTH BHIBO/IBI HA OCHOBE STUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJIYy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOIi
undopmaruu, MaTepHET U ApyTHX);

chOpMHUPOBAaHHOCTh ~ YMEHHH  coOMOAaTh  IpaBWa  AKOJOTHUYCCKHU
1eJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOLIEH MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3JEHCTBHUS HA YXUBbIE OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbIch mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBUIEHUS] W TNPEJOTBPALLECHUS WX BPEIHOIO BO3JIECWCTBHS HAa OPraHu3M
YeJI0BEKa,;



JUIsl 0OOYYarOIMUXCsl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XMMHUU B IIO3HAHUU SIBIICHUU PUPOJIBI,
B (OpPMHUPOBAHUU MBIIIICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJOTHUECKU
000CHOBAHHOT'O OTHOIIIGHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BIQJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAIOIINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30Tom, S-, P-, d-
AJNIEKTPOHHBIE OpOWTANIM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUUYECKasi CBS3b
(xoBaJIeHTHAsl, MOHHASI, METAJTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIIBI  XUMUYECKUX  pEaKlui, pacTBOp, DJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJINTHYECKAsT JAUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW pEAKLNH, XUMHUYECKOE PaBHOBECHUE); TEOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHEHUs M MPEBPAICHUS SHEPTUU
OpU XMMHYECKUX PEaKLUHSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI S3bIK XUMHH,
MUPOBO33PEHUYECKHNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAHUSA MPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PAKTOIOTHMUYECKHE CBEACHHUS O CBONCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCIOJIb30BAHUH BaKHEHUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBbIC MPU3HAKU TOHATHH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil Ta3, YIIEKUCIbIM Ta3, aMMHUaK, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAS CO/lA, MUPUT U JIPYTHUE);



c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHAYECKHX 3JIEMEHTOB B COEAWHEHMSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJUIMUECKasi, BOJOPO/IHAS) B COCTUHECHUSX, TUII
KPUCTAJTUYECKOW PEMmIETKM KOHKPETHOTO BeIeCcTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K ONPEACIIEHHOMY Kiaccy/Tpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenpeneeBa 1 1€eMOHCTPUPOBAThH €r0 CUCTEMATH3UPYIOIILYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoir CUCTEMBI
XxuMudeckux djementoB JI. M. MenneneeBa, MCHOAb3ys MOHATHSA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMUUYECKHUX DJIEMEHTOB M MX COCAUWHEHUM MO MEpHOoJIaM U
rpynmam [lepuoguueckont cucteMbl XUMU4eCKuX 3eMeHToB /. 1. Menneneesa;

chOpMHUPOBAaHHOCTh YMEHHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKAY HEOPTraHWYECKHUMU
BEIIECTBAMM C MIOMOUIBIO0 YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHUYECKHE PEAKIIUH TIO
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyroliux BELIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTEIEHEHW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIiM, YUYacTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIIATh YpPAaBHEHUS pPEaKIUH Pa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO 0OMEHA, yUHUTHIBAs
YCIIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

chOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KAaYECTBCHHBIA COCTAB PAa3JIMYHbIX HEOPraHUYECKHWX BEIIECTB, pPaClO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIICCTB;

chOpMHUPOBAHHOCTh YMCHHH  pPACKPBIBATH CYINIHOCTh  OKHCIIHTEIIBHO-
BOCCTAHOBHUTEIILHBIX PEAKIIMHA MOCPEJACTBOM COCTABIICHHS JJICKTPOHHOIO OanaHca
3THUX PEaKIUH;



c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkiuu OT Pa3auYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHENIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKUE MPOIECCHI,
JIeXKaIue B OCHOBE MPOMBIIUICHHOTO IMOJIYYEHUsI CEpHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUU 00 OOUIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHU ra30B MPHU
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUN COOJTFOJATh TTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKXe NpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHCHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATH M  BBHIMOJHITH XUMHUUYECKUU
HKCIIEPUMEHT (pa3okKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpelbl pacTBOPOB BEIMIECTB € MOMOIIBK) YHUBEPCAIBHOIO
MHANKATOpA, BIUSHHUE PA3NUUYHBIX (PAKTOPOB HAa CKOPOCTh XMUMHUYECKOW peaKllvu,
peakuud MOHHOrO OOMEHa, KayeCTBEHHBIE peakiMu Ha cylbdar-, kapOoHAT- U
XJIODUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHWH C BEIIeCTBaMU U JJaOOpaTOPHBIM 000PY/I0BAaHHEM,
NPEJICTABISATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepHUMEeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIOIINX PEAKIINM U (POpMYyITHUPOBAThH BEIBOABI HA OCHOBE 3TUX
pPE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAINIO, TOJIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBWa  AKOJOTHUYECKHU
[IeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3/I0POBbSl U OKpPYXKAIOMIEH MPUPOIHONU Cpellbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpuMepax cHnocoObl YMEHBUIECHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;



JUTsl 0OYYarOIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBS: YMEHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



COIAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUM (CUCTeMaTH4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJEHHWE U ONUCAHUE
JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALIECHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHME M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKHUCIEHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUHN Psl. ATICTUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3MYECKHe U XUMHUYECKHUE CBOWCTBA
(peakuuu TraJloreHupOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TMpUMEHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIICKAIMMHA K Pa3INYHBIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaquTudyeckui), nuponus. I[IponykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTOoub», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOAOPOAOB U IaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJ: CTPOECHUE,
bu3nveckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJlJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACKHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpierui, alUeTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHHE, (U3NIECKUE W XUMUYECKHE CBOWCTBA (CBOMCTBA, OOIIMeE /IS
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnple 2(QUpHl KaK MPOW3BOJHBIE KapOOHOBBIX KuCHOT. [wmaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJIEKYIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTRA (B3aUMOICHCTBUE C TUIPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIeHUE,
OpOXKeHUe TII0KO3bI), HAX0XKJACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
neutoiao3bl.  dU3Myeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
poBeJCHUE, HAOIIOJIEHUEe U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxcugom wmenu(ll), BzaummomeicTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHS] BEUIECTB M HX NPEBpallCHUN:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEpPU3ALIUU, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCS Yepe3 MCIIOJb30BAHME KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, MepHOANYHOCTb, HAOIIOCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKH AaKTHBHBIC BemecTBa (OENMKH, YTIEBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA BIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYEeCKHe yPOBHH, MOJAYPOBHH. ATOMHBIE opOuTtamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejieiieHUs JJICKTPOHOB IO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepunonnueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M llepuogumueckodl CHUCTEMBI
xuMHa4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEepPHOIaM.
3HayeHHUE MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHJABI XHMHYECKOW CBA3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsSpHAss, WOHHAS, MeTauIndeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATENBHOCTD.
Ctenenb okucieHus. IoOHbI: KATHOHBI U1 AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM M OpPraHMYE€CKOW XHMMHUHU. 3aKOH COXPAHEHHUS MacCChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMuueckoro pasHosecus. Ipunnun Jle larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W X IPEBpAILCHUN:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONpEeeIECHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCATLHOTO HHUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
PaKTHYECKON paboThl «BrnusHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOM
peaKIum».

Pacuérnble 3agaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKUX pEakUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM TOHATHUS «MACCOBast JOJIS
BEILECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@du3nyecKkue CBONCTBAa HEMETAJUIOB. AJUIOTPONUSI HEMETAuIoB (Ha HpUMEpe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPIKAITNX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUMN P HANPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M MX MPEBPALCHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METaJIJIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMaA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX POMBIILICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUU B
[IOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHuvyeckor xuMuu B 11 Kilacce oCcymiecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHHTE3, KiIacCH(PpUKAIKA, IEePUOJIUIHOCTh, HAOIIOJICHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIeCTBa, (PMU3NUYECKHUE BEIMYMHBI U CIUHMIBI WX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYCCKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.






TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — ATKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazmeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
[Ipomexyrounas arrecTanus 1 PopMma: KOHTPONLHAR
paboTa
Hroro mo pazgeny 2
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[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMU4YECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
dopma : KOHTPO/IbHasA
[IpomexyTouHas aTTecTaus 1
paboTa
Wroro no pazgeny 4
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Ilnanupyemblie 00pa3oBaTe/bHbIC pe3yJbTaThl NpeaAcTaBJieHbl B pa3aeie «llimanupyembie pe3yjibTaTbDy

CHHOCOBbBI OHEHKHU JOCTUXKXEHUSA YYAIIUMUCA INIVIAHUPYEMBIX PE3YJIBTATOB

B cooTBeTcTBUU € JOKaTBHBIM aKTOM «CIIOCOOBI OIICHKH JTOCTHXKEeHUM yuanuxcs» ot 30 aBrycta 2023 roga
npoTOKOJ Ne2 COOTBETCTBYET MOJOKEHHUIO O KPUTEPUAX U HOPMAX OLICHUBAHUS TPEAMETHBIX PE3YJIbTATOB YUallUMUCA Ha
YpOBHE HAYaJIbHOT'0, OCHOBHOTO U CpeAHero oliero oopazoBanus B ycinoBusax peanusanuu GI'OC.

Kputepuu ounennuBanus
Xumus

Pe3ynbTaThl 00y4YCHHS XMMUU JOJDKHBI COOTBETCTBOBAThH OOIINM 3a7ja4aM IIpeIMeTa U TPEOOBAHMSIM K €TI0 YCBOCHUIO.
Pe3ynbTaThl 00yUeHHUS OIICHUBAIOTCS 110 MATHOAIEHON CUCTEME.

[Tpu OlIEHKE YYUTHIBAIOTCS CICAYIOIINE KaUeCTBCHHBIC IOKA3aTEIIM OTBETOB:

* r1yOuHA (COOTBETCTBHE M3YyUYCHHBIM TEOPETUUECKUM 000O0IIEHUSM);

* OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMbIM B IIPOTpaMMe YMEHHSIM MPUMEHSTH TOTYyYEeHHYIO0 HH()OPMAIINIO);

* [TOJIHOTA (COOTBETCTBUE 00BEMY MPOTPAMMBI U HHPOPMAITUHN YICOHHKA).

[Tpu omieHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMUOOK (CYIIIECTBCHHBIE i HECYIIIECTBEHHBIE).

CyiiecTBeHHbIC OMIMOKH CBSI3aHBI C HEIOCTATOYHON TIyOWHOW M OCO3HAHHOCTHIO OTBETa (HAmpuUMeEp, YYCHHK
HEeTPaBWIBHO YyKa3all OCHOBHBIC TPU3HAKHM TIIOHSATHUH, SIBICHWH, XapaKTEpHBIC CBOWCTBAa BEIIECTB, HEMPABIIBHO
chopMynupoBai 3aKOH, MPABHJIO U T.II. WU YYEHUK HE CMOT NMPUMEHUTH TCOPCTHYCCKHE 3HAHHS JJIsi OOBSICHEHUS U
NpeCKa3aHus SIBJICHUH, YCTAHOBJICHHS PUIMHHO-CJICJICTBEHHBIX CBSI3€H, CpaBHEHUS U KTacCU(DUKAIMK SIBICHUH U T.11.).

HecymecTBeHHble OMMOKN OMPEACISIIOTCS HEMOJHOTOW OTBeTa (HampuMmep, YIyIeHHWe W3 BHAA KaKOTO-Ir00
HEXapaKTepHOTO (pakTa MpH OMHCAHUK BEIIECTBa, porecca). K HUM MOKHO OTHECTH OTOBOPKH, OMUCKH, JTOMYIICHHBIE 110
HEBHUMATEILHOCTH (HAIpUMeEp, HA JBa M 0oJiee ypaBHEHHUS PEakiMii B TIOJHOM MOHHOM BHUJE JOIYIIEHA OJHA OIMHOKa B
0003HauEHUH 3apsiia HOHA).

PesynpTaThl 00y4deHUsT TPOBEPSIOTCS B TPOIECCE YCTHBIX W TMHUCHMEHHBIX OTBETOB YUalIUXCs, a TaKXKe MpH
BBITIOJTHEHUH UMHA XUMUYECKOTO IKCIIEPUMEHTA.

OuneHka yCTHOTO OTBeTa

OtMmetka «5»:



- J1aH IIOJIHBIM ¥ IIPAaBWIBHBINA OTBET HA OCHOBAaHUU U3YUYEHHBIX TEOPHUH;
- Marepuall U3JI0KEH B ONPEICTICHHON JTOTUUECKOU MOCIEI0BATEIbHOCTH, TUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITCIILHBIM.
OtmeTKa «4»:
- J1aH IIOJIHBIM ¥ IIPABUWIBHBINA OTBET HA OCHOBAaHUM U3YUYEHHBIX TEOPUH;
- Marepuall U3J0KEH B ONPEACICHHON MOCIEN0BATEIBHOCTH;
- JIOMYIIEHBI 2-3 HECYIIECTBEHHbIC OIIUOKHU, UCTPABICHHBIC MO TPEOOBAHUIO YUWUTENsl, WIM JaH HETOJHBIN U
HEUETKUMN OTBET.
OtMmeTka «3»:
- JlaH TIOJIHBIMA OTBET, HO TIPH ATOM JIONYIIIEHA CYIIECTBEHHAs OIMOKa UM OTBET HETOJIHBIN, TOCTPOCH HECBSIZHO.
OTMmeTka «2»:
- OTBET OOHAPY>KMBAECT HEMOHUMAHKUE OCHOBHOTO COJIEpKaHUs YIeOHOTO MaTepuia;
- JIONYIIECHBI CYIIECTBEHHBIC OIIMOKH, KOTOPHIC YYAIIMICS HE MOXKET HCIPABUTh MPU HABOIAIIUX BOIPOCAX
YUHUTEIS.
OueHka yMeHHi peliaThb 3a1a44
OtMmeTka «5»:
- BJIOTHYECKOM PACCYXKJEHUU U PEIIEHUU HET OIITHOOK;
- 3aja4a pelieHa pardoHaJIbHbIM CIIOCOOOM.
OtMmeTKa «4»:
- B JIOTHYECKOM PACCYXXJICHHHM W PEIICHUU HET CYIIECCTBEHHBIX OIMMOOK, MPH 3TOM 3ajiada pelieHa, HO He
paloHaJIbHBIM CITIOCOOO0M;
- JIONyIIeHO He Oosee ABYX HECYIIECTBEHHBIX OITHOOK.
OtMmeTka «3»:
- B JIOTHYECKOM PACCYXKIESHHUU HET CYIIECTBEHHBIX OIHUOOK;
- JIOIyCKaeTcs CyIIeCTBEHHAs OIMMOKAa B MaTEMaTHICCKUX pacueTax.
OTMmeTKa «2»:
- MMEIOTCA CYIIECTBEHHBIE OITUOKHU B IOTUYECKOM PACCYXKJICHUHU U PEIICHUH.
OueHka YJKCNePUMEHTAJbHBIX YMEHM (B MPOIIECCE BHITTOTHEHUS MPAKTUUECKUX PA0OT M0 MHCTPYKIIUH )
OlLeHKY CTaBAT TEM yYalMMCs, 32 KOTOPBIMU OBLJIO OPTaHM30BaHO HAOIIOICHUE.



Otmetka «5»:

- paboTa BBINOJHEHA MOJHOCTHIO, CACIaHbl MPABUIIbLHbIC HAOMIOACHUS U BHIBOIBI,

- OKCHEPUMEHT OCYIIECTBIEH IO IUIaHy, ¢ YYETOM TEXHUKH O0€30MaCHOCTH M MpaBUI pabOThI C BEIIECTBAMHU U
npubopamu;

- TMPOSIBJIEHBI OPraHU3alMOHHO-TPYNOBBIE YMEHHS (MOIJIEPKUBACTCS YUCTOTa pabouero Mecra MOPSIOK Ha
CTOJIE, PKOHOMHO UCIIOIb3YIOTCSI PEaKTUBBI).

OtmeTka «4»:

- paboTa BBINOJHEHA, CJEJaHbl MPaBUIbHbIC HAOMIOACHUS W BBIBOJBI: IKCIIEPUMEHT BBINOIHEH HEIMOJHO WU

HAOJIIO/IAI0TCSl HECYIIECTBEHHBIE OIMMUOKU B pab0Te C BEIIECTBAMHU U TPUOOPAMH.
OtmeTka «3»:

- OTBET HEMOJHBIN, paboTa BBINOIHEHA IMPABWJIBHO HE MEHEE YeM HAroJOBUHY, JOIYIICHA CYIIECTBEHHAS
omrbka (B Xofle dKCIIEpUMEHTa, B 00bsiCHEHUH, B oopmiieHnn padotsl, o Th mpu pabore ¢ BemecTBaMu u
mpudopaMu), KOTOPYIO YUAIIHICS UCTIPABIISIET IO TPEOOBAHUIO YUUTEIIA.

OtMmeTka «2»:
- JIONYIIEHBI JIBE WK 00Jiee CYIICCTBEHHBIC OIIMOKH B XOJI€ AKCIEPHUMEHTA, B OOBSICHEHUHU, B O0OPMIICHUU
pabotsl, o Th mpu pabote ¢ BemecTBaMu U MpUOOpPamMu, KOTOPhIC YUAITUHCS HE MOYKET UCIIPABUTD.
OueHka yMeHHNH pelaTh IKCNEePUMEHTAJIbHbIE 3a1a4 1
IIpu oreHKe 3TOr0 YMEHHs CIEIyeT YUUTHIBATh HAOIIOJACHUS YUHUTENS U IPEIbSIBISCMBIC yUallUMCS pe3yJbTaThl
BBITIOJTHEHUS! OIBITOB.
OtMmetka «5»:

- IUIaH PEIICHUs 3a]1a9i COCTABJICH MPAaBUIILHO, OCYIIECTBIIEH MOI00P XUMUYECKHUX PEAaKTUBOB U 000PYI0BaHMUS,

JAHO TIOJTHOE OOBSICHEHUE U CIIETIaHbI BHIBOJIBI.
OtMmetka «4»:

- IUIaH PEUIEHUs COCTABJIEH MPaBUIILHO;

- OCYIIECTBIIEH MOI00p XUMUYECKUX PEAKTUBOB U 000PYI0BAHUS;

- JIONyIIIEeHO He Ooiee ABYX HECYIIECTBEHHBIX OITMOOK (B OOBSICHEHUHN U BBIBOAAX).

OtMmetka «3»:
- IUIaH PEUIEHUs COCTABJIEH MPaBUIIbHO;
- OCYIIECTBIICH MOI00p XUMUIECKUX PEAKTUBOB U 000PYI0BAHUS;



- JIOMyIlleHa CYyIleCTBEHHasl olInOKa B 00BSICHEHUU U BBIBO/IAX.
OtmeTka «2»:
- JIomyUIeHbI ABe U Oosee omMOKH (B IUIaHE pelIeHus, B MOI00pe XUMUYECKUX, PEAKTUBOB U 000pyI0BaHUs, B
0OBSICHEHUH 1 BBIBOJIAX).
OueHka 32 NHCbMEHHYI0 KOHTPOJIbHYIO padoTy
[Ipu oneHWBaHMM OTBETAa Yy4allerocs HEOOXOAMMO YHUTHIBATh KAue€CTBO BBINOJIHEHUS PabOThl MO 3aJIaHUSIM.
KonTponpHas paboTa OlIEeHUBAETCS B LIETIOM.
OtmeTka «5»:
- JlaH MOJHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPUI, BO3MOXKHA HECYIIIECTBEHHAS OIIMOKa.
OtmeTka «4»:
- JIOMYCTHMMAa HEKOTOpPasi HEMOJIHOTa OTBETa, MOXET ObITh HE 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK.
Otmetka «3»:
- paboTa BBIIOJIHEHA HETIOIHO (HO HE MEHEE YeM HAIOJIOBUHY ), UMEETCsl He Oosiee 0JJHOM CyIIIeCTBEHHON OIIMOKHU
Y IIPU 3TOM 2-3 HECYILIECTBEHHBIE.
OtMmeTka «2»:
- paboTa BBINIOJHEHA MEHBIIIE YeM HAIOJIOBUHY, UMEETCSI HECKOJIBKO CYIIIECTBEHHBIX OLTHOOK.
[Ipu olileHKe BBIMOTHEHUS MUCHMEHHON KOHTPOJIBHOM paboOThl HEOOXOIMMO YUYUTHIBATH TpeOOBaHUS E€IUHOTO
opdorpaduueckoro pexuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIbHYIO PaboOTy KOPPEKTHPYET MPEAIIECTBYIOIINE IMPU BHICTABICHHH OTMETKH 3a
YETBEPTh, MTOJIYTOAHE, TO.



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBenieHne»

* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBbI
CETHU UHTEPHE
1. Enunas xonnekuus - http://collection. cross- edu.
ru/catalog/rubr/ 544 b3 b7 -f1f4-5b76-f453-552131d9 b164
2.Poccuiickuii o0meo0Opa3zoBaTeabHbIi mopTan - http://music. edu. ru/

3./leTcKue JJIEKTPOHHBIE KHUTH M npe3eHtauuu - http://viki. rdf. ru/

4 Enunas xomnekuus Hudposeix Ob6pazoBatenbHbix P
ecypcoB. — Pexxumpoctymna: http://school- collection. edu.ru

5.Poccuiickas DnektponHas Illkona

MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHWE
OBPA3OBATEJIBHOTI'O ITPOIIECCA

1.YYEBHOE OBOPY/IOBAHUE:

KnaccHas MarHuTHas D0CKa, MHTEpAKTUBHAA JOCKA, aKyCTHYECKas
cucrema, HOyTOyk, M®DVY.

2.0bOPYJOBAHUE JIA IMTPOBEAEHUA ITPAKTUYECKUX PABOT :
KnaccHas MarHuTHas DOCKa, MHTEPAKTUBHAsA TOCKA, aKyCTHYECKas CUCTEMA,

HOYTOYK, MDYV, mkad BHITSKHOMN Ta00paTOPHBINA, XUMHYECKas TIOCy/a,
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XUMHYCCKHC PCAKTHUBBI, IJIAThI [10 XUMHUH, XUMHUYCCKHUC HpI/I60pI>I, Ha60p51 JJIIs

MOJCIUPOBAHMA, ACMOHCTpPAIlIMOHHBIC Ta6J'II/II_[BI.






- Beero npommnyposaiio, nponymeposano
- ¥ ckpeneno nevarsio




