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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa mo XxumMuM Ha ypOBHE CpeAHEro oodmero odpa3oBaHus pa3padboTaHa Ha ocHoBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoanmu B Poccuiickoit @enepanum», TpeOoBaHUN K pe3yiabTaTam
ocBOcHHUS (emepanbHOl 00pa3oBaTesNbHOW MpOrpaMMbl  cpegHero oobmero obpasoBanusa (POIT  COO),
npeacTaBieHHbIX B DepepalbHOM roCyJapcTBEHHOM oOpasoBaTensHoM cranmapte COO, ¢ yuérom Konnenmun
TIpenoiaBanmsi y4eOHOro MpeaMera «XHMES» B 00pa30BaTeNbHBIX OpraHm3anusax Poccuiickoit ®enepanun,
peaIM3yIONINX OCHOBHBIE O0pa3zoBaTelbHBIE TPOTPAMMBI, M OCHOBHBIX TMOJIOKeHUH «CTpaTeruu pa3BUTHS
Bocnutanus B Poccuiickoil ®enepanuu Ha nepuon no 2025 roga» (Pacnopspkenue [IpasurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJXO0JIOB K pa3paboTKe MpOrpaMMBbl MO XHMHH, K OIpeleNieHno oluiel crparernn oOydeHws,
BOCIIUTAHUS M Pa3BUTHUS 00YyYaAIOIIMXCA CpeAcTBaMH yueOHoro npeaMeta «Xumus» aist 10—11 knaccoB Ha 6a30BoM
ypoBHE cocTaBwiIn KoHIenTyanbHele nosoxkenus ®PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LIENEH, Colep KaHus,
pe3yabpTaToB 00y4YeHUs U TPEOOBAaHUN K YPOBHIO IIOATOTOBKH BBIITY CKHUKOB.

Xumudeckoe oOpa3oBaHHe, MOJTy4aeMOe BBITyCKHHKaMHU 0O0IIe00pa3oBaTelIbHON OpraHU3alluy, SBISETCS
HEOTHEMJIEMOW 4acThl0 HX oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpIUAIOIIMM JTAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYLIMX LEJIOCTHOH CHCTEME XMMHYECKOTO
o0pa3oBaHns. DTH HNEHHOCTH KacalOTCS ITO3HAHUS 3aKOHOB MPHUPOABI, (POPMHUPOBAHUS MHPOBO33PEHUS U OOIIeH
KYJbTYpBI UEJIOBEKa, a TAK)XKe IKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MIPUPOJIHON cpeJie.
Peanmzyercss xummuueckoe oOpa3zoBaHue OOydalOMIMXCS Ha YPOBHE CPEAHEro oOmero odpa3oBaHHs CpeICTBaMHU
y4eOHOTr0 npeaMeTa « XuMHS», COJepKaHue H TOCTPOEHHE KOTOPOTO ONpeeNieHb! B IpOrpaMMe M0 XUMHUH C YIETOM
ceunprK HayKd XMMUH, €€ 3Ha4CHUS B MO3HAHWU NPUPOJABI U B MaTepPHaJIbHOW >KU3HU OOIIECTBA, a TaKXkKe C
yu€ToM OOIMX HLeNel W MPHUHIUIIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obpasoBanus B Poccuiickoit Deaepanun.

XuUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK WTpaeT 0coOyI0 pOJb B COBPEMEHHOW IHMBHIIN3AINH, B
CO3JJaHMH HOBOW 0a3pl MaTepualbHON KynbTypbl. OHa BHOCHUT CBOW BKJIaA B (POPMHUPOBAHHE PAlMOHATIBHOTO
HAY4YHOTO MBILUICHHS], B CO3/IaHHUE LIEIOCTHOTO IPEACTaBICHHUS 00 OKPY’KaroIeM MUPE KaK O €JUHCTBE MPUPOIBI U
YeloBeKa, KoTopoe (hopMUpyeTCsl B XMMHY Ha OCHOBE TIOHMMAaHHS BEUIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpa,
OCO3HaHUS B3aMOCBSI3M MEX/y CTPOSHHEM BEILECTB, MX CBOHCTBAMH U BO3MOKHBIMHU 00JIACTSMH ITPUMEHEHUSI.

TecHO B3aMMOJENCTBYS ¢ APYTUMH €CTECTBEHHBIMU HAYKaMH, XMMHUsI CTajla HEOThEMJIEMOH 4acThbIO MUPOBOH
KYJBTYPbl, HEOOXOIUMBIM YCIIOBHEM YCIIEIIHOTO TPYAA U >KU3HHU KXIO0ro wieHa obmectBa. CoBpeMEHHasi XUMUS
KaK HayKa CO3WAaTellbHasl, KaK HayKa BBICOKMX TEXHOJIOTHH HampaBlieHa Ha pelleHHEe TI00albHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHsI YEIOBEUECTBA — CHIPbEBOM, YHEPreTHUECKOH, MUIIEBOM, SKOJOTHYECKON 0E30IacHOCTH H
OXpaHBbI 300POBbSL.

B cooTBercTBHYM ¢ 00IIUME LENAMU U MPUHIMIIAMA CPEIHEro o01ero o0pa3oBaHus coAep KaHne MmpeaMeTa
«Xumus» (10-11 xnaccel, 0a30BbINM YPOBEHb M3YUYCHHS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYIbTYPHYIO
MOJTOTOBKY OOyYaroImuxcsi, HEOOXOOUMYI0 UM Uil BBIPAOOTKM MHPOBO33PEHUYECKHUX OPHEHTHPOB, YCIICIIHOTO
BKIIOYEHUSI B OKU3Hb COLIMyMa, TPOJOIDKEHHS 0O0pa3oBaHMS B Pa3lIMYHBIX OO0JIACTSAX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMHUEH.

CocraBnsouMy peaMera « XUMHsD» SBISIIOTCST 0a30Bble Kypehl — «Opranuueckas Xumus» 1 «OOmas u
HEOpraHuyecKass XHMHA», OCHOBHBIM KOMIIOHEHTOM COJIEpPXaHUSA KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOil HayKH:
CUCTEeMa 3HAHHWH M0 HEOPTaHWYECKOW XMMHUU (C BKIIOUEHHEM 3HAHWW M3 O0IIel XUMHUHN) U OPraHNIECKON XUMHUH.
dopMupoBaHrEe JAaHHOW CHCTEMbl 3HAHMH NPH W3YyYCHHHU NpeaMeTa oOecreyrBaeT BO3MOXKHOCTh PAacCMOTPEHHS
BCEr0 MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XMMHUU.

Crpyktypa comepxanus KypcoB — «Oprammueckas xumusi» U «OOmas W HeEOpraHWdYecKas XUMUS»
chopMHpOBaHa B TMpOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO MOJAXOAa K M3YUYCHHIO Y4eOHOro Marepuana U
00yciIoBJIeHa HCTOPHYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAaHUM Ha ONpPEeNEHHBIX TEOPETHYECKUX YPOBH:X. Tak, B
Kypce OpraHMYecKOH XHMHH BEIIeCTBA pACcCCMaTPHUBAIOTCS Ha YPOBHE KIACCHYECKOW TEOPUH CTPOCHHS
OpraHWYEeCKUX COEJMHEHHH, a TaK’Ke Ha YPOBHE CTEPEOXUMHUECKUX U IJIEKTPOHHBIX NMPEACTABICHUN O CTPOSHHUU
BemecTB. CBeeHNsI 00 M3ydYaeMbIX B Kypce BEIECTBAaxX HAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JI0 CIIOKHBIX
OMOJIOTMUECKHN aKTHUBHBIX COeIMHEHUH. B Kypce opraHndeckoil XMMUH MOIY4aloT pa3BUTHE CPOPMUPOBAHHBIEC HA
YpPOBHE OCHOBHOTO 00mero o0pa3oBaHHs II€pBOHAYANbHBIE TPEACTABICHUS O XWUMHYECKOH  CBS3W,
KJIaCCU(HUKAIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BEIECTB OT MX CTPOCHUS, O XUMHUYECKOU
peaxuuu.

Ilox HOBBIM yIJIOM 3peHUs B IIpeaMere « XUMHUs» 6a30BOT0 ypOBHS PacCMaTPUBAETCSA U3yUCHHBIH Ha ypPOBHE
OCHOBHOro 00I1Iero 0o0pa3oBaHUs TEOPETUYECKUH MaTepuan u (DaKTOJOTMYECKHE CBEJCHHS O BEIIECTBAX H
XUMUYeCKOW peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XHMHUSD» OOydalomInuMCs
NPEAOCTABISIETCS. BO3MOKHOCTh OCO3HATh 3HAuY€HHE NEPHUOAMYECKOI0 3aKOHAa C OOILETCOPEeTHYECKHX H
METO/IOJIOTHUECKHX MTO3UIUH, TIy0Ke MOHATh UCTOPUYECKOe H3MEeHeHHe PYHKIHIA 3TOr0 3aKOHa — 0T 0000IIatonIen
110 OOBACHSIOWIEH U TPOTHOZUPYIOIIEH.



Enunas cucrema 3HaHUN O BaXHEMINMX BEIIECTBaX, UX COCTAaBE, CTPOEHUM, CBOWCTBAX M MPHUMEHEHHUH, a
TaKXKE O XMMHUYECKUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTEKaHMs IomnonHsercsa B Kypcax 10 u 11
KJIACCOB 3JI€MEHTAMHU COICP)KAHMsI, MMEIOIUMH KyJIbTYpPOJIOTMYECKUH M NPHUKIAAHOW XapakTep. OTH 3HAHUSA
CIOCOOCTBYIOT TIOHMMAaHHIO B3aUMOCBSI3U XHMHUH C IPYTUMH HayKaMH, pacKphIBalOT €€ poiib B IMO3HABATENFHON U
MIPAKTUIECKOU JeATEIbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHHUS K MIPOLIECCY TBOPUECTBA B 001aCTH
TEOPUM W NPAKTHUECKUX HNPWIOKEHUH XMMHH, IIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBAThCA B OOIIECTBEHHO H
JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBSI3aHHBIX C XUMHEH, KPUTHYIECKH OCMBICINBATh MH(POPMALINIO U IPUMEHATH €€
JUTS TIONIOJTHEHUSI 3HAHUM, peIIeHUs HHTEIIEKTYalbHbBIX M SKCIIEpUMEHTATIBHBIX UCCIEA0BaTENbCKUX 3aa4. B rienom
coJiep>kaHhe y4yeOHOro mpenmera «XUMHs» AAHHOTO YPOBHS W3yY€HHS OPHEHTHPOBAHO Ha (OPMHPOBAHHE Y
00y4YaroIMXCcsl MHPOBO33PEHYECKOW OCHOBBI JUIS MMOHUMAaHUs (UIOCOPCKHX HJICH, TaKMX KakK: MaTepUalbHOE
€MHCTBO HEOPTaHWYECKOIO0 M OpPTraHW4eCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHHEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUH IIyTEM 3KCIIEPUMEHTA U PEIIEHUS IPOTUBOPEUNH MEXK Ty HOBBIMU
(akTaMy U TEOPETUYECKUMH HPEANOCHUIKAMH, OCO3HAHUE POJM XMMHUHM B PELICHUU JKOJOTHMUYECKHX IIPOoOJeM, a
TaKke mpodieM cOepekeHUs SHEPTETHUECKIX PECYPCOB, CHIPhS, CO3/JaHNsI HOBBIX TEXHOJIOTHIA U MaTepHaJIOB.

B mane pemenus 3agad BOCIUTAHUS, Pa3BUTUS M COLNUAIN3ALNH 00yUarouXcsl IPUHITHIE IPOrpaMMoi TI0
XVMUHU TIOIXOAbI K OIPEIENCHHUIO COICP)KaHMs M IOCTPOCHMS IpeAMeTa IPeayCcMaTpuBalOT (HOPMHUPOBAHUE
YHHUBEPCANbHBIX y4eOHBIX AEHCTBUIN, IMEIOMNX 0a30BOE 3HAUCHHE IS PA3INIHBIX BUJOB AEATEIFHOCTH: PEIICHUS
mpobJeM, MoUcKa, aHanu3a U 00paboTKH WHPOPMAITH, HEOOXOTUMBIX IS IPUOOPETEHHS ONbITA MPAKTUICCKON
HCCIIE0BATEIbCKON AESITEIbHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B [IO3HAHUU XUMUH.

B mpaktuke mpenogaBaHus XMMHAM Kak Ha ypOBHE OCHOBHOTO o0miero o0pa3oBaHMs, TaK M Ha ypPOBHE
cpeaHero oduiero oopa3zoBaHus, TIPU ONPENEICHUH COACPKATENFHON XapaKTepUCTUKH LieJIed n3ydeHHs peaMeTa
HanpaBJIeHHEM IIePBOCTENIEHHON 3HAYMMOCTH TPaJUIMOHHO NPU3HAETCSA GOPMUPOBAHHE OCHOB XUMHUYECKON HAYKH
Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON JeSITEIbHOCTH YEI0BeKa M KaK OTHOT'0 U3 KOMIIOHEHTOB
MHPOBO# KyJIbTyphel. C METOAMYECKOW TOYKH 3PEHHS TAaKOH MOAXOM K ONPEAETCHHIO IIefiell M3ydeHHUs MpeaMeTa
SIBJIIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo naHHOW TOYKE 3PEHNUS TTIABHBIMU IETSIMHU H3YUeHHS TIpeaMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —
11 x71.) IBIAFOTCA:

e (opmupoBaHHEe CHUCTEMBI XMMHUYECKHX 3HAHUN KaK BaKHEWIIIEH COCTaBIAIONMICH €CTECTBEHHO-HAYYHOM
KapTHHBI MUPA, B OCHOBE KOTOPOH JIeXKaT KIIIOUYEBBIE IOHSTHUS, PyHAaMEHTAIbHbIC 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE A3bIKA HAYKH, YCBOCHUE M TOHUMAHUE CYITHOCTH AOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIICHHE ¢ ICTOPHUEH MX Pa3BUTHS U CTAHOBJICHUS;

e (QopMupoBaHHE M Pa3BUTHE NPEACTaBICHHH O HAy4HBIX METOAAX ITO3HAHUS BELIECTB M XHMHYECKHX
peakuuii, HeOOXOAUMBIX JUIS IPHOOPETEHHUSI YMEHUH OPHEHTHPOBATHCS B MHPE BELICCTB U XUMHUUYECKUX
SIBIICHUH, UMEIOIINX MECTO B IPUPOJE, B MPAKTUIECKON 1 TOBCEIHEBHON KHU3HHU;

e pa3BUTHE YMEHHH U CIIOCOOOB AEATEIFHOCTH, CBSI3aHHBIX C HAOIIOAEHHEM U O0BSICHEHHEM XMMHUYECKOTO
9KCIEPUMEHTa, COOIIOACHUEM IPAaBUII OE€30IIaCHOTO OOPAIEHHS C BEILIECTBAMH.

Hapsiny ¢ atum, comepxarenbHas XapaKTepHCTUKA IeNed M 3a/1ad W3YYeHHs IpeaMeTa B IporpamMme Io
XUMHM YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMM IPHOPUTETAMH B CHCTEME CpEIHEro OOIIero
obpazoBanus. CerofHs B NPENOJaBaHWU XUMHMU B OONbLICH CTENEHH OTHAETCA NPEeNNOYTeHHE NPAaKTHUECKOH
KOMITOHEHTE COJep)KaHUsl OOy4YeHHs, OPHEHTHPOBAHHOW Ha TOATOTOBKY BBIIYCKHHKA O0OIIe00pa3oBaTeNbHON
OpraHu3alyy, BIaJelolero He HabOpoM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh cloco0amMu U
YMEHMSAMH aKTUBHOTO TIOJTY4YEHHs 3HAHUI U IPUMEHEHNS UX B pEaJIbHOM XKU3HU U1 pEeLIEHN MPaKTUYECKUX 3a4a4.

B cBsi3u ¢ 3TUM npu U3y4YeHHUHU IpeaMeTa « XUMUs» JOMHHUPYIOIIEe 3HaueHHE MPHOOPETAI0T TaKKe LEH U
3a/1a4uy, KaK:

ajanTauusi OOy4aloLIMXCSl K  yCJOBUSIM JMHAMHYHO  DPa3BHBAloOLIerocss Mupa, (GopMupoBaHue
HUHTEJUICKTYAIbHO Pa3BUTOM JMYHOCTH, T'OTOBOM K €aMOOOPa30BaHMIO, COTPYAHUYECTBY, CaMOCTOSATEILHOMY
MIPUHATHIO TPAMOTHBIX pEIIeHWH B KOHKPETHBIX JKU3HEHHBIX CHTYalWsX, CBS3aHHBIX C BEIIECTBAMH W WX
[IPUMEHEHHUEM;

(dopmupoBaHHe y 00y4aIOMINXCs KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIINH ), IMEIOIINX YHUBEPCATIbHOE
3HAYEHHE /IS Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHHs IpobeM, TIONCKa, aHainn3a U 00paboTku nHpopMaIu,
HEOOXOUMBIX U PUOOPETCHHUS ONBITA ACATEIFHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B TIOZHAHMU XUMHH, a
TaKkKe Ul OLEHKH C MO3MLIMH SKOJIOTMYECKOH Oe30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOJHYIO CpENY;

pa3BHUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEUIEKTyalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH O0ydarommxcs:
CIOCOOHOCTH CaMOCTOSITENIbHO NpUOOpETaTh HOBBIE 3HAHMS 10 XUMHH B COOTBETCTBHH C >KW3HEHHBIMU
MOTPeOHOCTSAMH, MCIIOJIb30BaTh COBPEMEHHbBIE MH(POPMALIMOHHBIE TEXHOJIOTHH Ul IIOMCKAa M aHaJIM3a Y4eOHOH U
HaY4YHO-TIOINYJIIPHOM MH(MOPMALIMM XUMUYECKOTO COACPIKAHMS;



(dopMupoBaHHE ¥ pa3BUTHE Yy OOYYAIONUXCS AaCCOLUMATUBHOIO W  JIOTHYECKOTO  MBIILICHUS,
HaOIOATeTFHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpblE OCOOCHHO HEOOXOMUMBI, B YaCTHOCTH, IIPH
IJIJAHUPOBAHWUH U IPOBEIECHUN XUMHYECKOTO 3KCIIEPUMEHTA;

BOCHHTaHUE Y 00yUYAIONIMXCs YOKKIEHHOCTH B TYMaHUCTHUYSCKOM HAIPABICHHOCTH XUMHUH, € BAKHOU POIH
B PEIICHHUH TI00ATBHBIX MPOOIIEM PaIllHOHAIEHOTO TIPUPOIOTIOIB30BaHuSs, TTOTIOTHEHUS! SHEPIETHYECKUX PECypCOB
Y COXpaHEHUs MMPUPOJTHOTO PaBHOBECHS], OCO3HAHHUA HEOOXOIUMOCTH OEpeXHOTO OTHONICHHUS K IPUPOIE U CBOEMY
3JI0POBBIO, & TAKXKE IPUOOPETEHUS OIBITA NCTIOIB30BAHUS TIOTYYCHHBIX 3HAHUH JIJISI IPUHATHUS TPAMOTHBIX PEIICHIH
B CUTYyAIUSX, CBSI3aHHBIX C XMMUUYECCKUMHU SIBJICHUSIMHU.

B y4yeOHOM mmaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHSI BXOJHUT B COCTaB
npeaMeTHon 06macTi « EcTecTBeHHO-HAYYHBIC TTPEAMETED.

OO011iee YMCII0 YacoB, OTBEAEHHBIX JUIS M3yUYSHMsI XUMUH, Ha 0a30BOM yPOBHE CPEIHET0 00IIero o0pa3oBaHus,
cocrapisger 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hegenmo), B 11 kiracce — 34 gaca (1 yac B Heneio).

BocmurarepHBIH KOMIIOHEHT YPOUHOH ACSITEIIBHOCTH padbodeit mporpamMmbl Bocriutanuss MAOY COII Ne9
OTpaXX€H B KaJCHIAPHO — TEMATHIECKOM IUTAHUPOBAHHUHM B MyHKTE «Tema ypokay.

EnunCTBO YpOUuHOU U BHEYPOUHOU EATENBHOCTU PealU3yeTcs Yepes:

* mpuBJedcHUe BHUMaHUA oOydarommxcss MAQOY COIIl Ne9 k 11eHHOCTHOMY acTeKTy H3yJaeMbIX Ha YpOKax
(akToB,

* KCIIOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJepXaHHUS Y4eOHOro IpeaMeTa uepe3 moa0op
COOTBETCTBYIOIINX TEKCTOB JJIsl YTSHUS, 3a/1a4 JUIsl PEIIEHUs, POOIIEMHBIX CUTYAIHMH JUIa 00CYK/ICHHS B KJIacCe,

* MPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (DOPM pabOTHI yUaIIHXCSI;

* HCTIOJIh30BAHNE MHTEIIEKTYANBHBIX UTP, CTUMYJIHUPYIONINX MO3HABATEIHHYI0 MOTHUBALIUIO YICHUKOB; T1IE
MOJTyYeHHbIE Ha ypOKE 3HAHHSA IAr0T YYallMMCS BO3MOXXHOCTH MPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTIO
JUanora; TPyNmoBod paboThl win paboThl B Tapax, KOTOpbIE y4yaT IIKOJHHUKOB YYacTHIO B KOMaHAE W
B3aMMOJICHCTBUIO C APYTHUMH JETbMH;

* MHULIMUPOBAHUE U TOJJEPKKA UCCIIEI0BATEIBCKOM NeATETFHOCTH IMKOIFHUKOB B paAMKaX peau3aiii UMU
WHAWBUIYATHHBIX W TPYMNIOBBIX HCCIENOBATEIHCKUX IMPOEKTOB, YTO JAET MM BO3MOXKHOCTBH MPHOOpPETaTh HABBIK
CaMOCTOSATEIFHOTO PEIICHHS TEOPETHUSCKON MPOOIIEMBI, ONBIT IyOJMYHOTO BEICTYIUICHHUS TIEpel ayIUTOpHEH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOYKM 3peHus; (koHpepeHius «[lepBrie marny, «1llar B Oyaymiee» u ap.)

* IPOBEJICHUE IIKOJIBHBIX MPEAMETHBIX TEMAaTUUECKUX THEH, Aekan, peanusauus npoekta «K HAVKODECT»
KOTJa BCE YUMTENIS 110 OJHOU TeME MPOBOAAT MEPONPUSITHS, B TOM YHCIIE HHTETPUPOBAHHBIEC, HA METAPEAMETHOM
cogepxxanun Matepuana ([dens IT texnonoruit (4 nexadps), Jens Hayku (8 ¢eBpans), Jdenbp kocMoHaBTUKH (12
anpenst) u Jlens [loGensr (9 mas) u ap.).



COAEP/KAHUE OBYUEHUA
10 KJIACC
OPI'AHMYECKAS XUMUS

TeopeTuyeckue 0CHOBbI OPraHNYeCKOl XMMHUHU

[Ipenmer opranmdeckoil XMMUHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUEHHE B IOJyYEHHWH HOBBIX BEIIECTB H
MatepuanoB. Teopus cTpoeHHs opraHnyeckux coequHeHuil A. M. byTtiepoBa, e€ ocHOBHbIE mosiokeHusl. CTpyKTYpHbIE
(hopMyIlbl OpraHMYecKHX BemecTB. | omonorus, u3oMepus. XHMHUYECKas CBA3b B OPraHUYECKUX COCTUHEHHUAX —
OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBinenne o KiIaccUPUKANUU OpPraHUYECKUX BellecTB. HOMEHKIarypa OpraHMYecKUX COeJIWHEHUH
(cucremaTruecKkasl) ¥ TPUBHAIbHBIC HA3BAHUS BAXKHEHIIINX MPEICTABUTENICH KIIaCCOB OPTaHUYECKHUX BEIIECTB.

DKCcIepriMeHTaTbHbIE METOIBI M3yUeHS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMIICHHE C 00pa3IlaMHi OpTraHHIECKUX
BEIIECTB M MaTepuajaMH Ha WX OCHOBE, MOJIEIMPOBAHME MOJIEKYJ OPTaHMYECKUX BEIIECTB, HAOJIOJEHUE U OMHCAHHE
JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHMYECKUX BELIECTB MPU HarpeBaHuu (IUiaBiieHHe, 0OyriIMBaHHE H
TOpeHHe).

YriaeBogopoasbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHH pAna. MeTaH M 3TaH — NIpoCTelIIre MpefCTaBUTENH aJIKaHOB:
(m3nyeckue W XMMHUYECKHE CBOWMCTBA (pEakUWW 3aMeIleHUs W TOPEHHUs), HaXOXJICHHUE B MPHUPOJE, IMONYYCHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI pAll. DTHIIEH U MPONIIEH — MPOCTEHIINE MPEICTABUTENH AIKEHOB!
¢usnueckue W XUMHYECKHE CBOWCTBA (peakuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATALMH, OKHCICHUS U
MTOJIMMEPU3AIINN ), TTOTyYEeHUE U TPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u metwiOyramueH-1,3: cTpoeHme, BaXHEHIINE XHMHUYECKHE CBOMCTBA (peakius
nonumepusanun). [loydeHne CHHTETHUECKOT0 KaydyKa U Pe3UHBI.

AJNKHHBL: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKHU pAA. ALETHICH — NPOCTEHIIMH NpencTaBUTENb
ANKWMHOB: COCTaB, CTPOCHWE, (PU3MYECKHe W XWMHUYECKHe CBOWCTBa (peakuuu TUIAPUPOBaHUS, TaJIOT€HHPOBaHUS,
TUpaTalyy, TOpeHus), NoJyUYeHHe U IpUMEHEHHE.

Apensl. benson: cocta, cTpoeHue, (HU3MUECKHE U XHMUYECKHE CBOWCTBA (peakUuy TaJOT€HHPOBAaHHUS U
HUTPOBAHUS), TOJyYCHUE W MIPUMEHEHHue. T01yon: cocmas, cmpoeHue, usuyeckue u Xumuieckue ceoucmsea (peakyuu
2aN102eHUPOBAHUA U HUMPOBAHUA), NOJY4eHue U npumeHeHue. TOKCHYHOCTh apeHOB. | eHeTWuecKkas CBSA3b MEXKAY
YTIIEBOOPOIaMH, MTPUHAUICKAIUMH K Pa3TUYHbIM KJIacCaM.

[IpupoaHble HWCTOYHHMKH yrieBOnoponoB. Ilpupomubliii ra3 u mnomyTHele HedTsHble Ta3bl. Hedts u eé
npoucxoxaeHne. CrocoOsl TepepadoTku He(TH: TEpPEeroHKa, KPEeKWHT (TePMUYECKHH, KaTAIUTUYECKHii), MMHPOJIH3.
[poxyxTsl mepepaboTkn He)TH, UX TMPUMECHEHHE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBIN Yroib W MPOAYKTHI €TO
nepepabdoTKH.

OKCIepiMeHTaIbHBIE METOBI M3YUSHHs BEIIECTB M WX IMPEBpAIeHUH: 03HAaKOMJIGHHE C 00pasliaMH IIacTMacc,
KaydykoB ® pe3uHbl, Komeknuun «HedTs» wu  «Yromep», MoJenupoBaHHE MOJEKYJ YIJIEBOJOPOAOB U
raJoreHONPON3BOIHBIX, IPOBEACHNE IPAKTHYECKON paboThl: MOTy4YeHUE STUIICHA U U3yUCHHE €r0 CBONCTB.

Pacuérhrie 3anaun.

Broluncnenuss mo ypaBHEHMIO XHMHYECKOH peakuuu (Macchl, 00béMa, KOJMYECTBA HCXOJHOTO BELIECTBA WU
MPOAYKTa PeakLuy M0 U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WIH MPOIYKTOB PEAKIIHN).

Kucnopoaconep:xauue oprannyeckie coeJuHeHust

[IpenenpHBIE OTHOATOMHBIE CHUPTHL. MeTaHOJ ¥ 3TAHOI: CTPOCHKE, (PU3MUECKUE U XUMHUECKHE CBOMCTBA (pEaKIiuu
C aKTUBHBIMH MeTaJUIaMM, TaJIOT€HOBOAOPOJaMH, TOpeHHE), NMpuMeHeHHe. BomopoaHble CBSI3M MEXIy MOJEKyJaMH
cnupToB. JleiicTBUE METaHOMA U STaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHBIE CHHPTHL. ODTWJICHINIMKOIh M TIUIEPHUH: CTpOCHHE, (H3WYecCKHe M XHMUYECKHe CBOWCTBA
(B3auMo/IeiicTBHE CO IMIETOYHBIMU METAJUTAMHU, Ka4eCTBEHHAs peaKilis Ha MHOT0aTOMHBIE CITUPTHI). JlelicTBrE Ha OpraHn3M
yenoBeka. [I[ppuMeHeHne riauneputa 1 3TUICHTIIMKOJI.

®DeHoI: CTpOeHNE MOJICKYJITBI, (PH3UYEeCKUE M XUMUYIeCKre CBOMCTBA. TokcmuHOCTE eHomna. [Ilpumenenne penoma.

Anbaerusibl u kemonvl. DopMainbieruy, aleTanbIeru: CTpoeHne, PU3NYecKre U XUMUYECKUE CBOCTBA (peaKkiun
OKHCJIEHUS] 1 BOCCTaHOBJIEHUS, KAUECTBEHHBIE PEAKIIMN), TOJyUYEeHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TIpeieNbHBIE KapOOHOBEIE KUCIOTH. MypaBbUHas U YKCYCHAs! KHCJIOTBI: CTPOCHUE, (U3NUECKHE U
XUMUYECKHE CBOWCTBA (CBOMCTBA, OOIIME IS Kacca KHCIIOT, PEaKIus dTepUHUKAINK), TMOIYUYCHHUE W TPUMEHEHUE.
CreaprHOBasi M OJICMHOBAs KHCIIOTHI KaK IPEJCTaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mpba Kak COJM BBICIIMX
KapOOHOBBIX KHCIIOT, X MOIOIIEE JIEHCTBHE.

Crnosxable d(hUPBI KaK TIPOU3BOTHBIC KAPOOHOBBIX KUCIIOT. | MapOsIi3 cloKHEIX 3upoB. XKupsl. ['uaponn3 Kupos.
IIpuMeHneHue xupoB. bruonorudeckas posb KUPOB.




YreBoasl: cocTaB, KiacCH(pHUKAIMs YIIIEBOAOB (MOHO-, JHW- W TIOJHcCaxapuinl). [roko3a — mpocTermmmii
MOHOCaxapHl: 0COOEHHOCTH CTPOCHHUS MOJIEKYJIbI, pU3HYECKHe U XUMUYECKUE CBOMCTBA (B3aUMOACHCTBHE C THIPOKCHIOM
menu(ll), okucienne ammMuadHbIM pacTBOpoM okcupa cepedpa(l), BoccraHoBieHUE, OPOXKEHHE TITFOKO3bI), HAXOXK/ICHUE B
MIpUpoIie, MPUMEHEHNE, Ononorndeckas poib. PorocunaTe3. PpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxmar u nemirosno3a Kak npupoaHbIe mouMepsl. CTpoeHue KpaxMaia U HEeJUTo03bl. OH3ndecKne 1 XUMUYeCKHe
CBOMCTBa KpaxMaia (THAPOJIN3, KaYeCTBEHHAsI PEAKIUS C HOAOM).

OKCIepUMeHTaIbHBIE METOABI M3yUYeHHs BEIIEeCTB U WX IPEBPAIICHUN: NMPOBEACHHUE, HAOMIOJACHNE W OINHCaHUE
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CITUPTOB, KAUYECTBEHHBIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKHCIIEHHE 3TaHOJa
okcugoM Meau(Il)), MHOroaTroMHBIX CHHPTOB (B3auMOAEWCTBHE rinuepuHa c ruapokcuaom Menu(ll)), ampmernos
(okucnenne aMmMHuadHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumom meau(ll), B3aumonericTBUe KpaxMaia ¢ UOJIOM),
MIPOBEICHHE MMPAKTUUECKON pabOTHI: CBOHCTBA PacTBOpPa YKCYCHON KHUCIIOTEHI.

Pacuérneie 3anaun.

Boruncnenust mo ypaBHEHHIO XUMHYECKOH peaknuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIISCTBA WU
MIPOJYKTa PEaKIMH MO U3BECTHBIM Macce, 00BEMY, KOTMIECTBY OAHOTO M3 MCXOIHBIX BEIIECTB MIIH IPOTYKTOB PEAKIIHH).

AzoTcojiepxKalie opraHuuecKie COCAHHEHHS.

AMHUHOKHUCIIOTHI KaKk aM(OTEepHbIe OpraHnyeckue coeTnHeHns. Gu3nyeckre 1 XUMUIECKUE CBOWCTBA aMHHOKHUCIIOT
(Ha mpumMepe rmnuHa). bronornyeckoe 3HaYeHUE aMUHOKUACIIOT. [lenTuab.

benku kak MpHpOIHBIE BBHICOKOMOJEKYISpHBIE coeAWHEHUs. llepBuuHas, BTOpMYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKUE CBONCTBA OEJIKOB: THAPOJIN3, ICHATYPAIlKs, KAYeCTBEHHBIC PEaKIIMK Ha OCIIKH.

OKCIIepUMEHTaNbHBIE METOAbl HM3Y4YeHHS BEUIECTB M WX [pEBpalleHWi: HAONIOJEeHHEe W  OIMCaHUe
JIEMOHCTPAITMOHHBIX OIBITOB: ACHATypaIis OeNIKOB IPH HarpEeBaHUH, [BETHBIE PEAKIINN OEITKOB.

BbicokomoJieKyIsIpHbIE COeTMHEHUST

OCHOBHBIE OHATHSI XUMHUH BBICOKOMOJIEKYJIAPHBIX COETMHEHUIT: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
MTOJIMMEPU3AIIAN, CPEIHSA MOJEKyJsipHas macca. OCHOBHBIE METOIBl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUH —
MOJIMMEPH3ALUS M TIOJTHKOHICHCAITHSL.

OKclepuMeHTANIbHBIE METOIBI H3YUYEHHS BEIECTB U UX MPEeBpaIlleHUd: 03HAKOMIIEHHE ¢ 00pa3liaMu IPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayIyKOB.

MesKnpeMeTHBIE CBS3H.

Peanusanus MeXnpenMeTHBIX CBA3eH NMPH U3ydYeHUH opraHndeckod xumuu B 10 Kimacce ocyllecTBISETCS depe3
HCTONb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MMOHATHH, SBISIFOIIUXCS CUCTEMHBIMU [UIs1 OTAEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmnie ecrecTBEHHO-HAyUYHbIE TOHSATHS: SIBJICHHE, HAYYHBIN (DaKkT, TUIOTE3a, 3aKOH, TEOpHs, aHAM3, CHHTE3,
KJIaccu(pUKanys, MepuoIuIHOCTh, HAOII0IeHHEe, H3MEPECHUE, SIKCIIEPUMEHT, MOJICITMPOBaHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aToM, DIIEKTPOH, MOJIEKYJIa, SHEPTETHYECKHI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSHHE BEIIECTBA, (U3MUECKIE BEIMIUHBI U SIMHUIIBI KX H3MEPEHUSI.

Buonorus: knerka, opranusM, ouocdepa, OOMEH BEIIeCTB B OopraHusMme, (POTOCHHTE3, OMOJOTHUYSCKU aKTHBHBIC
BeecTBa (OenKu, yriaeBoIbl, KUPHL, PEePMEHTHI).

I'eorpadus: MuUHEpAITBL, TOPHBIE TOPOBI, TTOJIE3HBIE HCKOTIAEMEBIE, TOTLTUBO, PECYPCHI.

TexHONOTHs: THIIEBBIE MPOJYKTHI, OCHOBBI PAaIlMOHAJIBHOTO IMUTAHUWS, MOIOIIHE CPEICTBA, JEKAPCTBEHHBIC U
KOCMETHYECKHE Ipenaparbl, MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pPe3ysbTaTaM OCBOSHHS OOYUaIOLIMMUCS MIPOrPaMM CpPEeIHEro OOIIEero
o0pa3zoBaHusl (JMYHOCTHBIM, METalpeIMETHBIM M HpeAMeTHbIM). HayuHo-meTonuueckod OCHOBOH Iuis pa3paboTKu
TUTAHUPYEMBIX PE3YyJbTaTOB OCBOSHHS MPOTPAMM CPEIHEro o0Imiero o0pa3oBaHUs SBISETCA CHCTEMHO-IEATEITbHOCTHBII
MOJIXOL.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpPE JHYHOCTHBIX DPE3YyJbTaTOB OCBOEHUS
npeaMeTa «XHUMUs» Ha yPOBHE CpelHero o011ero o0pa3oBaHusl BBIAEIEHBI CIIEAYIOIINE COCTaBIAOLINE:

OCO3HaHHE OOYYaIOUIUMHCS POCCHMCKONW TIpaKIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIIPEEIICHHUIO;

HaJIMYMe MOTUBALMY K 00Y4EHHIO;

HeJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX yOSKICHNH JINYHOCTH HA OCHOBE KITFOUEBBIX IIGHHOCTEH M HCTOPUIECKUX
Tpaguuuii 6a30BOi HAYKH XMMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOY4aIOIIMXCS PYKOBOACTBOBATHCS B CBOCH NESTEIBHOCTU LIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMHU, IIPUCYLIUMU LIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHuUs;



HaJIM41e IPaBOCO3HAHMS SKOJIOTMYECKOH KyJIbTYphl M CHOCOOHOCTH CTaBUTh LIEIH M CTPOUTH JKU3HCHHBIE IUIAHBI.

JIMYHOCTHBIE pe3ybTAaThl OCBOCHHS MpenMera «XHMHUs» TOCTUTaloTcsd B €AWHCTBE Y4eOHOH M BOCIUTATENBHON
JESATENBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMHU M
nAealaMy POCCHUHCKOIO TPaKIAHCKOrO O0OIliecTBa, NPUHATBIMH B OOINECTBE HOpPMAaMHM U IPaBUJIaMH IIOBEACHUS,
CIOCOOCTBYIOIIMMU TpOIleccaM CaMOIMO3HAHMSA, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00YYaIOIUXCS.

JIMYHOCTHBIE PE3yJILTaThl OCBOCHHS MpeAMeTa « XUMUS» OTPaKaroT CHOPMHUPOBAHHOCTD OIBITA IO3HABATEIBHON U
MIPAKTUUECKON AEATEILHOCTH 00yUaroImuUXCs 110 peai3alyi NPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpa’aancKoro BOCHUTAHMA:

0CO3HaHUs 00YUYaAIOIINMICS CBOMX KOHCTHTYLIMOHHBIX NIPaB M 0053aHHOCTEH, YBa)XCHUS K 3aKOHY U IPaBOIOPSIKY;

MIPEJICTABJIEHUS O COLMATIBHBIX HOPMaX M MPaBUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOI TBOPYECKOH AEATEIBHOCTH NPH CO3JaHUU y4eOHBIX IPOEKTOB, PEIICHUU YyYEOHBIX U
[T03HABATENbHBIX 33/1a4, BHITIOJHEHUN XUMUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apIyMEHTHI APYTHX MPH aHAJIU3€ PA3THYHBIX
BUJIOB Y4€OHOH NIesTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIIEHUS K HICTOPUYECKOMY M HAyYHOMY HAcCJEINI0 OT€YECTBEHHON XUMUH;

YBaKEHHMS K IIPOLIECCY TBOPUECTBA B 0OJIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHHUS] XUMHH, OCO3HAHUS TOTO, YTO
JNOCTHXKCHHS HAyKH €CTh pe3yJjbTaT [UIMTEIbHBIX HAONIOACHUM, KpPONMOTIMBBIX 3KCIIEPUMEHTANBHBIX IOUCKOB,
[IOCTOSTHHOTO TPy/1a YYEHBIX U IPAKTUKOB;

HWHTEpeCca U ITO03HABATEIbHBIX MOTHBOB B MOJYYEHHMH M IOCIEIYIOUIEM aHauu3e HH(OpManmuu O MepedoBBIX
JOCTYKEHHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPaBCTBEHHOTO CO3HAHUS, STHUYECKOTO MOBEACHHUS;

CIIOCOOHOCTHU OLIEHMBATh CUTYalluH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, M IPUHUMATh OCO3HAHHBIE PELICHUS,
OpPHEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE TOBEJEHHE M MOCTYIKH CBOMX TOBapHIIEH ¢ MO3UIMHA HPaBCTBEHHBIX M MPABOBBIX
HOPM U OCO3HAHHE TOCIEICTBUI 3TUX MOCTYNKOB;

4) popMupPOBaHUSA KYJIbTYPbl 310POBbSI:

MOHWMaHUs LEHHOCTEH 30poBOro u 0e30macHoro oopasa »KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 340POBbIO;

coOMIoAeHNsT MpaBuil 0€30IacCHOr0 OOpaIleHUs] ¢ BELIECTBAMH B ObITy, IOBCEAHEBHON >XKU3HH U B TPYIOBOI
TEeSITETEHOCTH;

MOHUMAaHUsl LEHHOCTH NPAaBWJI MHIMBHIYATbHOTO M KOJJICKTHMBHOTO O€30MAacHOTO TOBEIEHHS B CHTYaIUX,
YTPOKAIOIINX 3A0POBBIO U )KU3HHM JIOACH;

OCO3HAHUS MMOCIEJCTBUH U HEPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS alIKOTOJIsI, HAPKOTUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B Y4YE€OHO-HCCIEAOBATEIbCKON AEATENBHOCTH, OOIIECTBEHHO IIOJIE3HOH,
TBOPYECKON U IPYTHX BUAAX AEATEIBHOCTH;

YCTaHOBKHM Ha aKTHBHOE yYaCTHE B PEIIEHUH NMPAKTHUECKUX 3a/1a4 COIMaIFHON HAIPaBICHHOCTH (B paMKaxX CBOETO
KJacca, IIKOJIbI);

HHTEpeca K IMPAaKTUYECKOMY M3Y4EHHUIO Npodeccuil pa3iMyHOro pojaa, B TOM YHUCIE HAa OCHOBE NMPHUMEHEHUS
MIpeIMETHBIX 3HAHUH 110 XHUMUH;

YBa)XEHUS K TPYAY, JIOJSAM TpyJia U pe3yibTaTaM TPyAOBOM JesSTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOM TpaeKTOpuH oOpa3zoBaHusi, Oynymieid mpodeccun u
peanu3anry COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
notpedHocTel 00IecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEJIECO00Pa3HOro OTHOLICHUS K IPUPOJE, KAK UICTOUHHUKY CYIIECTBOBAHHS KHU3HU Ha 3eMIIE;

MTOHAMaHUS TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIieM, BIUSHIS SKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE
IIPUPOAHON U COLMAIIBHOM CpeJbl;

OCO3HAaHUSI HEOOXOAWMOCTH HCIIOJIb30BAHUS JOCTM)KEHHH XHMHHM MJIS1 PELICHHS BOIIPOCOB PALMOHATIBHOTO
MIPUPOJONOIb30BAHNS;

AKTUBHOI'O HENPHUATHS ACUCTBUM, NPUHOCALIMX BpPEJl OKPYKAIOIIEH NPUPOIHOM Cpele, yMEHUsl NIPOrHO3UPOBATh
HeOIaronpusTHbIE SKOJIOTHUECKHIE MOCIEACTBUS PEANPUHIMAEMBIX JEUCTBUI U MPEIOTBPALIATh HX;

HaJIM4YUs Pa3BUTOTO SKOJIOTHYECKOTO MBIIUIEHHUS, 3KOJIOTHYECKOM KyIbTYpPBI, OIBITA JEATEIBHOCTH YKOJIOTHIECKON
HaNpPaBICHHOCTH, YMEHHsI PyKOBOJCTBOBAThCS MMH B IMO3HABaTENbHOW, KOMMYHHUKATHBHOM M COIMAIBHOW TNpaKTHKE,
CHOCOOHOCTH M YMEHUS aKTUBHO POTUBOCTOATH HJICOJIOTUU XeMO(poOuH;

7) LEeHHOCTH HAYYHOI'0 NO3HAHUSL:



c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH |
0OIIIECTBEHHOM MTPAKTHKH;

MMOHMMaHUs CTeNM(UKA XUMUU KaK HayKd, OCO3HaHUS €€ poid B (pOPMHPOBAHHWU PAIMOHATBHOTO HAYYHOTO
MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO TIPEICTABICHUA 00 OKPYXKAloIleM MHpPE KaKk O €JUHCTBE MPHPOIBI M YEIIOBEKa, B
MMO3HAHUHU TIPUPOTHBIX 3aKOHOMEPHOCTEH U pEIICHUH MPOOIEM COXPAHCHHSI IIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUJISI COBPEMCHHON IMBWIM3ANMU: B €€ T'yMaHHUCTHUYCCKOH
HaNpaBJIEHHOCTH W Ba)KHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUANBHOUN KYJNBTYpHI, PEHICHUH TIIO0ATBHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHs YEIIOBEUSCTBA — CHIPHEBOM, DHEPTreTHUYCCKOW, MHUINEBOM M JKOJIOTHMYECKONH O€30MacHOCTH, B
Pa3BUTUU MEMIIMHBI, OOCCIICYCHUN YCJIOBUI YCIICITHOTO TPYJa U JKOJIOTUYSCKH KOM(POPTHOHN KU3HM Ka)XIOTO YiIeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTU: OHUMAaHUs CYLUIHOCTH METOJIOB MO3HAHUSI, UCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCITOJIh30BaTh MOJyIaeMble 3HAHUSI /IS aHAIN3a U OOBSICHCHHSI SIBICHUN OKPYXKAIOMIETO MUpa U
MIPOUCXOSIINX B HEM U3MEHEHHI, yMEHHS JIeIaTh 000CHOBAHHBIE 3aKIFOUCHHUSI HA OCHOBE HAyUHBIX (DaKTOB U HUMEIOIIHXCS
JAHHBIX C 1IEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIHLHO UCIIOIH30BAThH XUMUYECKHAE 3HAHUS JIsI PEIICHIS MPOOJIEM B peabHBIX JKU3HEHHBIX
CUTYyalUsIX;

HHTEpeca K O3HAHUIO U UCCIIEI0OBATENbCKOM NEATEIbHOCTH;

TOTOBHOCTH Y CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY ITOTyYEHHIO HOBBIX
3HAHUH 110 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpPy/ia B Pa3IUYHBIX cepax mpoPecCHOHATLHON AeITeTbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTo npeaMera « XUMHUsh» Ha yPOBHE CpeJHEro o01mero o0pa3oBaHus
BKJIFOYAIOT:

3HaYUMble I (OPMHUPOBAHUS MHPOBO33PEHHS OOYYaIOMMXCAd MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHBIE)
oOlIeHay4YHbIe TOHATHS, OTPaKarollUde IEJIOCTHOCTh HAYYHOW KAapTHHBI MHUpPa W CIHEHU(PHUKY METOAOB IO3HAHHMSA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPIHs, SIBJICHHE, MPOLECC, CHCTeMa, Hay4HBIH (akxT,
IIPUHLNII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, HCCIeI0BaHUE, HAOMIOICHUE, U3MEPEHHUE, IKCIIEPUMEHT U IpyTHe);

YHHUBEpCalbHbIC Y4eOHbIC ACHCTBHs (MTO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJSTHBHBIC), 00eCIEeUHNBAIOIINE
¢dopmupoBanue (yHKINOHAIBHONW TPAMOTHOCTH M COLMATIBHON KOMIIETEHIMU 00YYalOIINXCS;

CIOCOOHOCTh OOYYarOIIUXCSl HCIIONBb30BATh OCBOCHHBIE MEKAWCLUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA U
YHHUBepCalbHbIe yaeOHbIe IeHCTBUS B IIO3HABATENBHOM U COIMAIBHOMN MPAKTHKE.

MertanpeaMeTHble  pe3yNbTaThl  OTPAKAIOT OBJAJeHHE YHHUBEPCAIBHBIMH y4eOHBIMH TI03HABATEIbHBIMH,
KOMMYHHMKAaTHBHBIMU U PETYJISTUBHBIMU JIEHCTBUAMM.

OBnajeHue yHUBePCAJIbHBIMHU Y4eOHBIMH MO3HABATEILHBIMH 1eHCTBUAMM:

1) 6a3oBble JIorMYeCKUe el CTBUA:

CaMOCTOSTEIBHO (POPMYITHPOBATE U aKTYaIU3UPOBATh MPOOIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAENATh LEIN IEATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUU UX IOCTHIKEHUS, COOTHOCHTH DPE3YJbTAThI
JESTETFHOCTH C MIOCTABJICHHBIMH IIETISIMHU;

UCIOJIb30BaTh MPHU OCBOCHUM 3HAHUN NPUEMBI JIOTHYECKOIO MBILIUIEHUS — BBIJICNATH XapaKTEpHbIE NMPHU3HAKU
HNOHATHH W YCTaHABJIMBAaTh MX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHSTUS A OOBSCHEHUS OTAEIBHBIX
(hakTOB U ABIEHMUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH LTI KJIacCU(PHUKAINN BEIIECTB M XUMUYECKUX PEaKIuii;

YCTaHABIUBAaTh IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUAMH;

CTPOUTH JIOTMYECKHE pacCykKAeHUs (MHIYKTUBHBIC, AEAYKTUBHbBIC, 110 aHAJIOTUH), BBIBIATH 3aKOHOMEPHOCTH H
NPOTHUBOPEYHS B pACCMAaTPUBAEMBIX SBJICHUSX, (POPMYJINPOBATH BHIBOJBI U 3aKITIOUCHHUS;

NPUMEHATH B TIPOLIECCEe MO3HAHUS, UCTIOJIb3YEeMbIE B XHMUHU CUMBOJINYECKUE (3HAKOBBIE) MOJIENIN, IPE0OPa30BBIBATD
MOJENbHBIC MPEACTABICHUSI — XUMHUYECKUI 3HAK (CHMBOJI) 3JE€MEHTa, XUMHYEcKas (QopMylia, ypaBHEHHE XMMHUYECKOH
peaky — TpH pPEUIeHHH Y4YeOHBIX ITO3HABATENbHBIX M TPAKTHYECKUX 3afad, MPUMEHATH Ha3BaHHBIE MOJEIHHBIC
MIPECTABIICHUS TS BBISBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMHUYECKHUX pPEaKLnil.

2) 6a30BbIe HCCIEI0BATEIbLCKUE JeiiCTBUA:

BIa€Th OCHOBAMH METOJOB HAyYHOTO [TO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHL;

dopMmynupoBarb 1€ W 3aJaud  WCCIEAOBAHUS, HCIOJNB30BaTh IOCTAaBJICHHBIE M  CaMOCTOSTEIbHO
chopMyIHpOBaHHBIE BONPOCH B KAYECTBE HHCTPYMEHTA MTO3HAHUS M OCHOBBI AJIs1 JOPMUPOBAHHUS THIIOTE3HI 10 TPOBEPKE
MIPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BIaJeTh HAaBBIKAMHU CaMOCTOSITEIBHOTO IUTAHHPOBAaHUS W TPOBEACHUS YUYEHHUECKHX 3KCIIEPUMEHTOB,
COBEpILIEHCTBOBAThH yMEHHsI HaOMI0OAaTh 3a XOAOM IHpOLEecca, CaMOCTOSTEIbHO NPOTHO3UPOBATh €ro pe3yibTarT,
¢dopmynupoBarb 0000IIEHUS] W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCICIOBAaHUS, COCTaBIATh
000CHOBAHHBIN OTYET O MPOAETIAHHON padoTe;



IpUOOpEeTaTh OMBIT YYEHHMUECKON HCCIIEN0BATEILCKOW M IMPOEKTHOW IEATENBbHOCTH, IPOSIBIATH CIOCOOHOCTh U
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY ITOMCKY METO/OB pEIIEeHUs MPaKTHYECKUX 3a/ad, MPUMEHEHHIO Pa3IMYHbIX METOJI0B
MO3HAHUSL.

3) paGorta c nunpopmanueii:

OPHCHTHPOBATECSI B PA3IMYHBIX HCTOYHUKAX HHGMopManuu (HaydHO-NIOMYJSIpHAs JIATEpaTypa XUMHYECKOTO
coJiep KaHUsl, CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHAIU3UPOBaTh MHPOPMALMIO Pa3lIUYHBIX BUAOB U (popMm
MIPEICTABICHUS, KPUTUIECKU OLICHUBATH €€ TOCTOBEPHOCTH U HEIPOTHBOPEUYNBOCTE;

(hopMyITupOBATH 3aMIPOCH] ¥ IPUMEHSITH PA3IMYHEBIE METO/IBI IPU MIOUCKE U 0TOOpe nH(OpMAIH, He0OXO0IUMOM TSt
BBINTOJTHEHUS YUEOHBIX 33/1a4 ONPEIeNEHHOr0 TUIIA,

nproOpeTaTh ONBIT MCIOIL30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U Pa3lUYHBIX MOMCKOBBIX
cHCTeM;

CaMOCTOSITEIBHO BBIOMpATh ONTUMANIbHYIO (pOpMy TpelcTaBlIeHuss HHPOPMAIUK (CXeMBbI, TpPapUKH, TUATPAMMBI,
TaOIUIIBI, PUCYHKH U APYTHUE);

HCIOJIb30BaTh HAay4YHBIH $3bIK B KauyecTBE CPEACTBA IIpH paboTe ¢ XUMUYECKOM HH(OpManued: NpUMEHATh
MEXIpeaMeTHbIe (PU3NUECKUE U MaTEMAaTHIECKUE) 3HAKU U CHMBOJIBL, ()OPMYJIbI, a00pEeBHATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BATh U MPe0Opa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTIATHOCTH.

OgJiajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM AeiCTBHAMU:

3aJaBaTh BONPOCHI IO CYLIECTBY OOCYKIaeMOW TeMbl B XOJ€ AMANOra W/WIM IUCKYCCHH, BBICKAa3bIBaTh HICH,
(hopMyIHPOBaThH CBOU MPEAJTIOKEHHUSI OTHOCHTEEHO BBIITOIHEHUS MPEIIOKEHHOH 3a/1a4u;

BBICTYIIaTh C MpEe3EHTalel pe3yNbTaToB MO3HABATEIBHOW AEATENbHOCTH, MOJMYYEHHBIX CAMOCTOSITENBHO MU
COBMECTHO CO CBEPCTHHKAMH P BBIIOJIHEHUN XUMHYECKOTO SKCIEPUMEHTa, IPAKTUYECKON padOThI 110 UCCIIEA0BAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, PEATH3AINH YI€OHOTO MPOeKTa M (OPMYIHPOBATH BBIBOJIBI IT0 PE3yIbTAaTaM MPOBENEHHBIX
UCCTIeIOBaHUH MTyTEM COTIaCOBAaHUS MO3UIMI B X0e 00CYKIeHHs 1 OOMEeHa MHEHHSMHU.

OBJiajieHUe YHHBEPCAJIBLHBIMU PeryJsiTHBHBIMM AeCTBHAMU:

CaMOCTOSITETIFHO TUIAHHPOBATh M OCYHIECTBIISITH CBOIO TIO3HABATENBHYIO NEATENBHOCTH, OINMpENeNss e€ Lenu U
3aJaud, KOHTPOJIUPOBATH W IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH IpelJiaraeMblii alfOpUTM JACHCTBHH MpH
BBIITOJTHEHUH YUEOHBIX M MCCIIEOBAaTeNbCKUX 3a/a4, BBIOUpaTh Hanboee 3¢ (EKTUBHBIN CIIOCO0 MX PEHICHUs ¢ Y4ETOM
IIOJTyYEHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKLMIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH NesSTENbHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XMMHsD» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOH COCTABIISIIOIIEH €CTEeCTBEHHO-HAYYHOW KapTHHBI MUpPa, POIU
XMMUU B TO3HAHWU SIBJICHWH NpPUPOABI, B (OPMHUPOBAHMH MBIIUICHUS W KYJBTYPBl JHYHOCTH, €€ (DyHKIHOHATBHOW
rPaMOTHOCTH, HEOOXOIUMOH ISl PEIICHNs] MPAKTUIESCKUX 3a7a4 U SKOJIOTHYECKH 00OCHOBAaHHOTO OTHOIIECHHUS K CBOEMY
310POBBIO U IPUPOJHOH CpeLIE;

BJIaJICHUE CHCTEMOM XWMHYECKHX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHSA (XHUMHUYECKHHA
3JIEMEHT, aToOM, JJIEKTPOHHAS 000JI0UKa aToMa, MOJIEKYJa, BAJIGHTHOCTb, 3JEKTPOOTPHLATENLHOCTD, XUMHUIECKas CBSI3b,
CTpyKTypHas (opmyna (pa3BépHyTasi U COKpalIEHHAs), MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, YTIIEpOTHBIN CKEIET,
(hyHKIIMOHANBHAS TPYIINA, PauKail, H30MEpHs, N30MepPbl, TOMOJIOTHYECKUH Psi, TOMOJIOTH, YTIEBOAOPOIBI, KICIOPO H
a30TCOEpKAIUEe COSTUHEHNS, MOHOMED, IMTOJIMMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPHH U
3aKOHBI (TeopHs CTpoeHHsl opranuueckux BemectB A. M. ByTnepoBa, 3akoH coxpaHeHHsT MacChbl BELICCTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM $A3BIK XHWMHH; MHUPOBO33PEHUECKHE 3HAHMS, JIeXKalllue B OCHOBE IOHMMAaHUS
NPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX SIBICHHN, ()aKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTaBe, MOIYYCHUH U
0€3011acHOM HCTIOJIb30BAHNH BKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKON IESTEILHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCT, YMEHHI BBISBISATh XapaKTEpHbIE NPWU3HAKH IOHSTHH, YCTaHABIWBATh WX B3aWMOCBSI3b,
WCTIOJIH30BATh COOTBETCTBYIOIINE MTOHSTHS IIPH OITMCAHUH COCTaBa, CTPOSHUS U IIPEBpAIICHUI OPTaHNIECKIX COeTNHEHHIT;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS MOJICKYJSIPHBIX |
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (OpMyNl OpraHMYECKHWX BEIIECTB W YPAaBHEHWH XMMHUYECKUX pPEaKInH,
W3rOTaBIMBATh MOJEIU MOJIEKYJl OPraHMYECKUX BEIIECTB IS WJUIFOCTPALMHA MX XUMUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHS;

c(OPMHUPOBAHHOCTb YMEHUI YCTaHABINBAThH MPUHAIC)KHOCTh U3YYEHHBIX OPraHMYECKHUX BEILECTB [0 UX COCTaBY
Y CTPOCHHIO K OpeAeI€HHOMY KJlacCy/TpyIIie COeIMHeHHH (YTIeBOI0POIbI, KHCIOPO ] U a30TCOAepIKaIlie COeAMHEHUS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUsS), JAaBaTh MM Ha3BaHus 1o cucremarmdeckoit Homenkinarype (IUPAC), a taxxke
MIPUBOAUTH TPUBUAIBHbBIE HA3BAHUSA OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITHJIECH, MIPOMMWIEH, alleTHIEH, STUJICHTJIUKOJIb,
rmnepuH, ¢(eHon, (Gopmanmbaerua, areTanbAerda, MypaBbHHAas KHUCIIOTA, YKCYCHAas KHCJIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapruHOBas KHCIIOTA, TITF0K03a, (PPyKTO3a, KpaxMall, [eJUII0I03a, TIHIIHH);



c(hOpMUPOBAHHOCTH YMEHUS OMPEIENATh BUABI XUMHUYECKOH CBSI3M B OPTaHMYECKUX COCNWHEHHSX (OAMHAPHBIE H
KpaTHbIE);

c(hOpMUPOBAHHOCTh YMEHUSI MTPUMEHSTH MOJIOKEHUST TEOPHH CTPOCHHUS OpraHuveckux BemectB A. M. Byrieposa
Ut OOBSICHEHHSI 3aBICHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHHS MAacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTePU30BaTh COCTAB, CTPOCHHE, (PU3NICCKUEC U XMMHUYCCKUE CBOUCTBA THITMYHBIX
MIPEIICTABUTEIICH Pa3IMUHBIX KJIaCCOB OPTaHUYECKHUX BEIISCTB (METaH, 3TaH, 3TUJICH, IPOTIHICH, alleTHIIeH, OyTaaueH-1,3,
MeTWIOyTaauen-1,3, OeH30]I, METaHOJN, 3TaHOI, JTWICHIJIMKOJIb, TJWIEPHH, (EHOJ, aleTalbJeTui, MypaBbHHAS U
YKCyCHasi KHCIIOTHI, TIIFOK03a, KpaxMaJ, IIeJUTI0NI03a, aMHHOYKCYCHAsl KHCJIOTa), WIUTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXJly HUIMHU YPaBHEHHUSIMH COOTBETCTBYIONIUX XMMHUYCCKUX PEAKIIMI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHUKH YTIEBOJIOPOIHOTO CHIpbsi (HE(Th, MPHUPOJHBINA Tras3,
YTOJIb), CITOCOOBI HX TIEPEPaA0OTKH U MPAKTUUIECKOE TIPUMEHEHHE TTPOTYKTOB IIEpepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHI TIPOBOUTH BBIUMCIICHHUS 110 XUMHUECKUM YPaBHEHUSM (MacChl, 00bEMa, KOJIMYECTBA
HCXOHOTO BEUIECTBA MM MPOJYKTa PEaKIUU M0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOTO M3 HCXOJIHBIX BEIIECTB
WJIH TIPOJYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BaICTh CUCTEMOM 3HAHHUH 00 OCHOBHBIX METO/IaX HAYYHOI'O [TO3HAHMUS, UCIIOIb3yEMbIX
B XMMUU MPH M3YyYCHUH BEIIECTB U XUMHUYCCKUX SIBJICHHI (HAOIIOJICHUE, U3MEPEHHE, SKCIICPUMEHT, MOJICIHUPOBAHHE),
HCIIONb30BaTh CUCTEMHBbIE XMMHUYECKHE 3HAHMA MAJIs TNPUHATUSA PEUICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIOAAaTh TNpaBHUia IOJIb30BAHUS XHUMHUYECKOH TMOCYIOH W J1aOOpaTOpHBIM
o0opynoBaHHEM, a TAaK)Ke MpaBHia OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSAMH I10 BBITOIHEHUIO
1a00paTOPHBIX XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUH TNIAHUPOBATh M BBIIOJIHATH XUMHUUYECKUN SKCIICPUMEHT (MIPEBPAIICHUS OPraHMYECKUX
BEIIECTB MPU HATPEBAHUU, TIONyUYCHUE ITHIICHA U U3YUEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTAaHMYECKIX BEIICCTB,
JeHaTypalusi OelKOB P HarPEeBaHWH, [IBETHBIE PEAKIINN OEIKOB) B COOTBETCTBUH C MPaBUJIAMH TEXHHUKH 0€30MaCHOCTH
npu OOpalleHnyd ¢ BelmecTBaMH W JabopaTOpHBIM O0OPYIOBaHWEM, MPEACTABIATH PE3YJIbTAaThl XUMHYECKOTO
JKCIIEpUMEHTa B (pOpME 3amucu YpaBHEHHU COOTBETCTBYIOIIMX pPEakuui ¥ (OpMyIHpPOBaTh BHIBOJBI Ha OCHOBE ITHX
pe3yabTaToB;

c(hOpMUPOBAHHOCTh YMEHUI KPUTHYECKH aHATU3WPOBATh XUMHUYECKYI0 MHPOPMAIHIO, TOTYyYaeMyl U3 Pa3HBIX
HCTOYHHUKOB (cpencTBa MaccoBoi nHpopmanuu, UHTepHET 1 ApYyTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIaTh MPaBUIIA YKOJIOTUIECKH [IEIeCO00Pa3HOTO OBECHUS B OBITY M TPYIOBOM
JeATENbHOCTH B LENAX COXPAaHEHUS CBOETO 3J0POBbS M OKPY’KAIOLIEH NPUPOIHON Cpeabl, O0CO3HABaTh OINACHOCTh
BO3J/ICMCTBHUSI HA KMBbIE OPraHU3MBbI ONIPE/ICTIEHHBIX OPraHUYECKUX BEIeCTB, MOHUMAas cMbIci nokasarens [TJIK, noscHATh
Ha TIPUMEpax CIoCcOObl YMEHBIIICHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OpraHU3M YEJIOBEKa;

JUIs 00yYaroNIMXCs C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METO/IaX TO3HAHUS BEIICCTB M XUMUUIECKUX SIBIICHMUIM;

IUISL CIETIBIX ¥ cIabOBHISAIINX 00YUYaAIOMINXCs: YMEHUE HCIIONb30BaTh Pelbe(PHO-TOUCUHYIO CHCTeMy 0003HaYeHU
JI. Bpaiins asis 3anucy XUMHYECKuX GopMyi.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/n HaumeHnoBaHme pa3aesioB M TeM KoanuecrBo
B NPOrpaMMbl 4acoB
Pa3nen 1. TeopeTHyeckue 0CHOBbI OPraHNYecKONH XMMMH
IIpenmer oprannueckoi xuMuu. Teopus
1.1 CTPOEHHS OpPraHUYECKUX coeTuHeHUH A. M. 3
Bytneposa
Uroro no pazneny 3
Pa3nen 2. YriaeBogopoasl
2.1 [IpenenbHbIE yIIEBOIOPOIBI — ANKAHbI 2
HenpenenbHbie yrieBOOOPOAbI: aIKECHBI
2.2 pea Y AOPOA ’ 5+1n/p
AJIKaJMEHBI, AJIKUHbBI
2.3 ApoMaTudeckue yrieBoJopo bl 2

Hudposbie
o0pa3oBaTeJibHbIE pecypchl

AJIA YUUTEIsA

OcHoBHBIE BH/AbI N€ATCJIbHOCTH

PackpbIBaTh cMBICIT N3y4aeMbIX MTOHATUM
(BBISBIISITH MX XapaKTePHBIC IPU3HAKH),
YCTaHABIMBATh UX B3aUMOCBS3b.

[IpuMeHSATH OIOKESHISI TEOPUH CTPOCHHUS
opranudeckux Bemects A. M. Bytneposa s
0O0BSICHEHUSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonp30BaTh XMMHYECKYIO CHMBOJIUKY IS
COCTAaBJICHUS MOJCKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH1, COKpaImEHHON) hopMyT
OpPTraHUYECKUX BEIIECTB.

OnpenensiTe BUIBI XUMUYECKOU CBSI3U (OIUHAPHBIE,
KpaTHbBIE) B OPTaHHUYECKUX COCTUHEHHSIX.
PackpbiBaTh posib OpraHUYECKON XUMHUU B
MIPUPOJIE, XapaKTEPU30BaTh €€ 3HAUCHUE B KUZHU
YeJ0BeKa, WIUTIOCTPUPOBATh CBA3h C IPYTUMU
HayKaMH.

HaGnronats 1 onmuchIBaTh IEMOHCTPAIIIOHHEIE
OTIBITHI; TIPOBOJIUTH U ONUCKHIBATH Ja00paTOPHBIC
OTIBITHI ¥ TIPAKTHYECKHE PAOOTHI

bubmmorteka
IOK https://myschool.edu.ru/

PackprIBaTh CMBICI N3y4aeMBbIX TTOHITHI bubmmoreka
(BBISIBIISITH MX XapaKTEPHbIC MPU3HAKH), LOK https://myschool.edu.ru/
YCTaHABIUBATh UX B3aUMOCBSI3b, UCIOIB30BaTh bubnuoreka
COOTBETCTBYIOIINC TTOHATHS TP OTTHUCAHIH IIOK https://myschool.edu.ru/
cOCTaBa, CTPOCHHS U MPEBPAIICHUH OPTaHMYECKIX Bubmuoreka

COCIMHCHUH. LIOK https://myschool.edu.ru/
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[IpupoaHbIe HICTOYHHUKH YTIIEBOIOPOJOB M UX
nepepaboTka

2+1x/p

HUcnonp3oBaTh XUMUYCCKYIO CUMBOJIMKY JJId
COCTaBJICHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYyTOH, COKpaImEHHON) hopMyT
OpPraHn4YeCKUX BCUICCTB.

YcTaHaBmIuBaTh MPUHAICIKHOCTD BEIIECTB K
OTIPEIICICHHOMY KJIAcCy

YTIIEBOIOPOJIOB MO COCTABY M CTPOCHUIO, HA3bIBATh
HX [0 CUCTEMAaTHYECKOW HOMEHKJIATYPE;
MPUBOIUTH TPUBHAITLHBIC HA3BAHUS OT/ICIbHBIX
npejicTaBuTeNel YriIeBOJOPOIOB.

OHpe}:[eJ'ISITB BH/IbI XUMHUUYECKOU CBSI3H B MOJICKYJIax
YTICBOJIOPOJIOB; XapaKTePU30BATh 3aBUCUMOCTh
PEaKIMOHHOW CIIOCOOHOCTH YTIICBOJAOPOIOB OT
KpaTHOCTHU KOBAJICHTHOU CBSI3U.

XapakTepru3oBaTh COCTaB, CTPOCHUE, TIPUMEHEHHE,
(u3NYUECKUEe U XUMHUYECKHE CBOMCTBA, BAXKHEHIITHE
CIOCOOBI MOJYYSHHST THITAYHBIX MPEJCTABUTEICH
Pa3NIMYHBIX KJIACCOB YTIIEBOJOPOAOB (METaHa,
9TaHa, dTHJICHA, alleTHiIeHa, OyTaaueHa -1,3,
OcH30J1a, TOTYOJIa).

Briasiare TCHETUYCCKYIO CBA3b MCKIAY
YIIJIEBOJIOPOIAMH M IOATBEPKAATH €€ HAIMUHE
YPaBHEHUSMHU COOTBETCTBYIONIMX XUMHUYCCKHUX
peaKinii ¢ UCTIOJIL30BAHUEM CTPYKTYPHBIX
¢dopmy.

XapakTepru30BaTh HCTOYHUKHU YTIIEBOAOPOHOTO
CHIpbs (HedTh, IPUPOIHBIHN T'a3, YTOJh), CIIOCOOBI
WX TepepaboTKH U MPaKTHIECKOe MPIMEHEHNE
MOJIy4aceMbIX IPOAYKTOB.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUI — IPOBEJICHNE, HAOIOICHNE H OTIMCAHNE
XHMHUYECKOTO dKCTIepUMEHTa (JlabopaTopHbIe
OTIBITHI U IPAKTHYECKUE PaOOTHI).

CrnenoBath mpaBmiiaM 0e30TacHON pabOTHI B
J1a00PaTOPUH MPHU UCTIOIb30BAHUU XUMUIECKOH
MOCYIbI U 000PYMOBAHUS, & TAKIKE MTPABHUIAM

bubmmoreka
IIOK https://myschool.edu.ru/
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Hroro no pazneny 13
Paznea 3. Kuciopoacoaep:kaunue opraHudecKue coeJMHeHust

3.1 Cruptel. ®eHon 3

39 Ampaerunsl. KapOoHOBBIE KHCITOTHI. 6+ 1 /p
CroxxHbie 3QupbI

33 VYrieBonsl 2+ 1x/p

oOpalieHus ¢ BeecTBaMHt B COOTBETCTBHU C
WHCTPYKUUSIMH BBIITOJTHEHUS T1a00paTOPHBIX
OIIBITOB U MPAKTHYECKUX PadOT IO MOIyYEHHIO U
M3YYEHUIO OPraHUYEeCKUX BEIIECTB.

[IpencraBnare pe3yabTaThl SKCIIEPUMEHTA B opMe
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKLUH 1
JieTIaTh BBIBOJBI HA UX OCHOBE.

[IpoBoANTE BEIYUCIIEHUS TS ONIPEEIEeHUS
MOJIEKYJISIPHON (POPMYJIIBI OPTaHMYECKOTO
BEIIIECTBA, 110 YPABHEHHIO XMMUYIECKOH peaKLuy.
CaMOCTOSTEeNBHO IIAHUPOBATh U OCYIIECTBIISATh
CBOIO NTO3HABATENIbHYIO I€ATEIbHOCTD; IPUHUMATh
aKTHBHOE y4acTUE B IPYIIOBOI yueOHOH
JeSITeTbHOCTH

PackppiBaTh CMBICIT N3y4aeMbIX TIOHSATHI
(BBISIBIIAITH MIX XapaKTepHBIE MPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCII0JIB30BATh
COOTBETCTBYIOIIHE MOHATUS TIPU OTIUCAHUHU
COCTaBa, CTPOEHUS U MPEBPAIICHNH OPTaHUIECKUX
COEMHEHUN.

Hcnonp30BaTh XUMUUECKYHO CHMBOJIHKY JIJIs
COCTaBJICHHUS MOJIEKYJIAPHBIX H CTPYKTYPHBIX
(pa3BEpHyTOi1, COKpamEHHON) hopMyT
OpPraHUYECKHX BEIICCTB.

YcTaHaBnuBaTh MPUHAJIC)KHOCTD BEIIECTB K
OTIpe/IeJICHHOMY KJIAacCy TI0 COCTaBy M CTPOEHHIO,
Ha3bIBaTh UX M0 CUCTEMATUYECKO HOMEHKIIATYPE;
MIPUBOIUTH TPUBHAILHBIC HA3BAHUS

OTJIENBbHBIX TPeACTaBUTENCH
KHUCJIOPOJCOJIEPKALNUX COSUHEHUI.
XapakTepru3oBaTh COCTaB, CTPOCHHE, TIPUMEHEHHE,
(u3nYecKue U XUMHYECKUE CBONCTBA, BAYKHEHIIINE
CHOCOOBI ITOTyYeHHUS THITHYHBIX IIPeICTaBUTeNeH
Pa3IMYHBIX KJIIACCOB KHUCIIOPOJICOICPIKAIINX

Bbubnnoreka
IIOK https://myschool.edu.ru/

bubmmorteka
IIOK https://myschool.edu.ru/

bubnmoreka
IIOK https://myschool.edu.ru/
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COeIMHEHUH (MeTaHoa, 3TaHoJa, TIUIepHHa,
¢denona, popmanpaernia, aneTanbaeruaa,
YKCYCHOM KHCIIOTHI, TJIFOKO3BI, CaXapO3bl,
KpaxmaJa, [eJIJTI0I03bI); BBIBIISITh TeHETHYECKYIO
CBSI3b MEXJly HUMU U MOATBEP)KJIaTh €€ HaIN4Ke
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX
peaxIuii ¢ NCIIOIB30BAaHUEM CTPYKTYPHBIX
dhopmy.

OnuceIBaTh COCTaB, XUMHUYECKOE CTPOSHHE U
MIPUMEHEHHUE KUPOB, XapaKTePU30BaTh UX
3HaYeHHE IS KU3HEIEeATENbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTb BO3CHCTBUSA Ha JKUBBIC
OPTaHU3MEI OTIPEIEIEHHBIX OPraHUIECKUX
BEIIECTB, MOSACHATH Ha IPHUMeEpax CIoCOObI
YMEHBIIEHHS U MPEJOTBPAIIEHUS UX BPEIHOTO
BO3JICMCTBHS HA OPTaHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOTBI
MMO3HAHMS — MPOBeIeHUE, HAOIIOICHHE U ONMCaHUe
XHUMHYECKOTO dKCIIEpUMEHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUIECKUE PAOOTHI).

CrnenoBath npaBuiaM 6e3omacHol paboThI B
nabopaTopuy MpH UCTIONB30BAHUU XUMUYECKOI
MOCYBI ¥ 000PYAOBaHUs, a TAKXKE MTPABHIIAM
oOpaIlieHus ¢ BEIIeCTBaMU B COOTBETCTBUH C
WHCTPYKUUSIMH BBIITOJTHEHUS 1a00paTOPHBIX
OTIBITOB U MPAKTUYECKUX Pa0OT 10 MOTYYCHHIO U
M3YYEHUIO0 OPTraHWYECKUX BEIIECTB.
[IpencraBiars pe3yabTaThl KCIIEPUMEHTA B (hOopMe
3alMCH YPaBHEHUI COOTBETCTBYIOIUX PEAKIIUN U
JIeNaTh BBIBOABI HA UX OCHOBE.

[IpoBoaANTE BEIMUCIIEHUS TS ONIPEIEIECHUS
MOJIEKYJISIPHOH (OPMYIIBI OPTaHHYECKOTO
BEIIECTBA, 10 YPAaBHEHUIO XUMUYECKOHN peakiuu.
CaMoCTOSTEeNbHO TIAHUPOBAThH M OCYIIECTBIIATH
CBOIO MTO3HABATENIbHYIO I€ATEIbHOCTD; IPUHUMATh
aKTUBHOE



Uroro no pazpeny

Paznea 4. A3oTcoaep:kaiiue opraHnyecKue coeJMHeHus

4.1 AMUHBL. AMUHOKHCIOTEI. belkn

Hroro no pazaery
Paszpnen S. BeicokoMoJIeKy IsIpHbIE COCANHEHUS

13

y9acTHE B TPYIIIOBOH Y4eOHON AeSITEIHEHOCTH

PackpbiBaTh cMbICT H3y4aeMbIX TOHATUN
(BBIIBIIATH MX XapaKTepHbIC IPU3HAKH),
yCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOLLUE NOHATHS IPU OMUCAHUHI
COCTaBa, CTPOCHHUS U MPEBPAILECHUN OpraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XMMHUUECKYIO CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOi1, COKpaIEHHON) hopMyT
OpPraHWYECKHX BEIIECTB.

OnpenensiTe NPUHAIICKHOCTb BELIECTB K
OTIpe/IeJICHHOMY KJIacCy TI0 COCTaBy M CTPOCHHIO,
Ha3bIBaTh UX 110 CUCTEMAaTHYECKON HOMEHKIIATYpE;
MPUBOAUTH TPUBUAIBHBIE HA3BAHUS OTJCIbHBIX
MpeJICTaBUTENEH.

XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(u3nYecKue U XUMUYECKUE CBONCTBA, BAYKHEHIIINE
CHOCOOBI ITOTyYeHUST THITHYHBIX TTpeICTaBUTeNeH
a30TCo/IepKAITNX COeTUHEHNH (METHIIaMHHA,
TJIMIUHA, OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OETKOB; MOSACHATH HAa IPUMEpax
3HaUYeHHUe OENKOB Ul OpraHU3Ma YeIoBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MMO3HAHMS — HaOIIOIaTh U OTIMCHIBATh
JI€MOHCTPAITMOHHBIA IKCIIEPUMEHT.
CaMOCTOSTENbHO IUIAHUPOBATh U OCYIIECTBIIATh
CBOIO ITO3HABATEIIBHYIO AESITEIBHOCTh; IPUHUMATH
aKTUBHOE y4acTHE B TPYNIOBOH yueOHOMH
JeSITETbHOCTH

bubmmorteka
IOK https://myschool.edu.ru/
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5.1 [Tnactmaccel. Kayuyku. BoiokHa

Hroro no pazaery

OBLIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME

INOYPOYHOE IIVTAHUPOBAHMUE

10 KJIACC
Hdara
Ne HU3y4YeHUsl
/i Tema ypoka
04.09- [IpenmeT oprannyeckoil XuMmuu, eé
08.09 BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHHE

(omuowienue K XuMuu KaxK K 6adxiCHOU
cocmasnsoujeti Kyibmypul, 20p0oCcmb 3a
6KNIA0 POCCULICKUX U COBEMCKUX YUEHBIX 8
passumue MUpo8ol XumMuieckou HayKu,)

BrageTs n3y4aeMpIMU XUMHUYIECKUMU TTOHSITHSIMHU:
PacKpBIBaTh CMBICT U3y4aeMbIX OHATUN U
MIPUMEHSATE ITH IMOHSATHS TIPH OMMMCAHUN COCTaBa U
CTPOEHUS BEICOKOMOJICKYIISIPHBIX OPTaHUIECKUX
BEIICCTB, 1)1 OOBSICHEHUS OT/ICIBHBIX ()aKTOB H
SIBIICHHH.

Hcronp30BaTh XMMHYECKYIO CHMBOJIAKY JUIS

bubimoreka
IIOK https://myschool.edu.ru/

2 COCTaBIICHUSI CTPYKTYPHBIX ()OPMYJT BEILIECTB U
YpaBHEHUH peakluii MoIMMepHU3aliy 1
MTOJTMKOH/ICHCAITHH.

OnuceIBaTh COCTaB, CTPOCHHEC, OCHOBHEIC CBOMCTBaA
Kay4yKOB, Han0O0JIee PaclpoCTPAaHEHHBIX BUIOB
TJIaCTMACC, BOJIOKOH; IPUMEHEHUE B Pa3IIUIHBIX
oTpacisix. Micrnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUS — HA0JII0JIaTh U OIHUCHIBATH
J€MOHCTPAITMOHHBIA SKCIIEPUMEHT
2
32+2m/p
+ 2 x/p
KosnyectBo = @opmupoBanue GQyHKIUOHAIBHON TPAMOTHOCTH
4acoB

HaxomuTs 1 n3BIeKaTh HHPOPMAITHIO;

WHTETPUPOBATh U HHTEPIPETHPOBATH COOOIEHUS TEKCTA;

OCMBICJICHUC 1 ONCHUBAHUC COACPIKAHUA U (I)OpMBI TCKCTA, BBIABJIATH U

XapaKTEepru30BaTh CYMICCTBCHHBIC IPU3HAKH XUMUYCCKUX 00BEKTOB

(s1BIIEHUIN)
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11.09-
15.09

18.09-
22.09

25.09-
29.09

02.10-
06.10

09.10-
13.10

16.10-
20.10

23.10-
27.10

Teopust cTpoeHHs OpraHUYECKUX
coequHeHuit A. M. BytiepoBa, € oCHOBHbIE
TIOJIOKEHUS (OMHOUEHUE K XUMUU KAK K
BADICHOU coCmassouell Kyibmypol,
20p00Cmb 3a BKAAO POCCUTICKUX U COBETNCKUX
VUEHBIX 8 pA3GUMUE MUPOBOU XUMUYLECKOU
HayKu)

[IpencraBnenue o knaccupuKauu
OpraHMYecKuX BemecTs. HoMenknarypa
(cucremaTHueckas) U TpUBHAIbHbBIE
Ha3BaHUS OPTaHUYECKHUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PsilT

Meran 1 3TaH — mpocTeime
MIPEICTABUTENN ANKAHOB (pA3sumue Hay4Hou
10003HAMeENbHOCMIL)

AJIKEHBI: COCTaB U CTpOCHHC, CBOMCTBa

OTUIIEeH U IPOTIHIICH — MPOCTEHIITHE
MPEICTaBUTEIH AIKEHOB (OMHOWEHUEe K
XUMUU KAK K 8AXHCHOU COCMABIAIOUel
KYIbMYPbl, 20pOOCHb 3a 8KIAO POCCULCKUX U
COBEMCKUX YHEHBIX 8 pA38UMUE MUPOBOU
XUMUYECKOU HAYKL)

[IpaxTtrueckas pabora Ne 1. «Ilomyuenue
STHUJICHA M U3yUYEHHE €TO CBOUCTBY
(cobniooenue mexnuxku 6e30nacHocmu)

Haxoaute u u3Biekath nHHOPMAITUIO;

WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHSI TEKCTA;

OCMBICJICHUE M OIICHUBAHUE COJCPKAHUS U ()OPMBI TEKCTA; BBIABIIATH U
XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKN XUMHUECKUX 0OBEKTOB
(IBJICHMIN)

Haxonuth u u3BiexaTh HHGOPMALUIO;

WHTETPUPOBATh U HHTEPIPETHPOBATH COOOIEHUS TEKCTA;

OCMBICJICHUE U OLIEHUBAaHUE COACPKaHUSI U (POPMBI TEKCTA; BBISIBISATD U
XapaKTepH30BaTh CyLIECTBEHHbIE IPU3HAKN XUMHUYECKHX 0OBEKTOB
(s1BIIEHUIN)

[owck u n3BnedeHne HHPpOpPMAaIHN.

WuTepmnperarius nHGpOpMaLINL.

OcMpICTIeHHE U OLICHUBAHUE COCPKaHUs U (POPMBI TEKCTa.
Hcnonps3oBanne nHpOpMaI U3 TEKCTa

HaxomuTh 1 u3BIeKaTh HHPOPMAITUIO;

WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHS TEKCTA;

OCMBICJICHUE M OIICHUBAaHUE COJCPKAHUS U ()OPMBI TEKCTA; BBIABIATH U
XapaKTepHU30BaTh CYNIECTBEHHBIC MPU3HAKA XUMHUECKUX OOBEKTOB
(sBIICHMIN)

HaxomuTh 1 u3BIeKaTh HHPOPMAITUIO;

HHTETPUPOBATh U UHTEPIPETUPOBATH COOOIECHHUS TEKCTa;

OCMBICJICHUE W OIICHUBAHUE COJICPKAHUS U ()OPMBI TEKCTA; BBISBISATH H
XapaKTepU30BaTh CYNIECTBEHHBIC MPU3HAKA XUMHUECKHX OOBEKTOB
(sTBIICHMIN)

Haxoaute u u3Bjiekath nH(HOPMAITUIO;

HWHTETPUPOBATH ¥ HHTEPNPETUPOBATH COOOIICHHS TEKCTA;

OCMBICJICHUE M OIICHUBAHUE COJCPKAHUS U ()OPMBI TEKCTA; BBIABIATH U
XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKN XUMHUECKUX 0OBEKTOB
(IBJICHMIN)

Pemenue HCCJICA0BATCIIbCKUX U KOMMYHUKATUBHBIX 3a/1a4 MMOCPEACTBOM
XUMHUYCCKOI'O SKCIICPUMCHTA, (I)OpMI/IpOBaHI/IC YMCHHUA 0e30IMacHOCTH
KHU3HEACATCIBbHOCTH



10

11

12

13

14

15

16

17

06.11-
10.11

13.11-
17.11

20.11-
24.11

27.11-
01.12

04.12-
08.12

11.12-
15.12

18.12-
22.12

25.12-
29.12
08.01-
12.01

Anxanuensl. byraguen-1,3 u
MeTtuiaOyTaaueH-1,3. [lonyyenne
CHHTETUYECKOTO KaydyKa U
PE3HHBI(pazeumue HayyHou
JM0603HamMenbHOCm)

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS,
TOMOJIOTHYECKUH PsIT. ATIETUICH —
MPOCTEUIITNI TIPEICTABUTEIh AIKIHOB

Brruncnenust o ypaBHEHHIO XUMHAYECKOMN
peakuuu

ApeHbl: 0eH307 U TOTyoJI. TOKCHIHOCTh
apeHoB

I'eneTnyeckas CBS3b YTieBoaAo0poOa0B,
MPpUHAMJICIKAIINX K PAa3JIMIHBIM KJIaCCaM

[TpupoaHbIe NICTOYHHUKH YTIIEBOIOPOIOB:
MIPUPOAHBIN T'a3 U MOMyTHBIC HEPTAHBIC
ra3pl, HeQTh U IPOAYKTHI €€ mepepadoTKU
(opuenmayus Ha NPUMEHeHUe XUMUYECKUX
SHAHUL NPU peulenul 3a0ay 6 odracmu
OKpyHCcarouell cpeovt)

[TpupoaHbIe HICTOYHHUKH YTIIEBOIOPOIOB!
MIPUPOIHBIN Ta3 U MOMYTHBIE HE(PTAHBIE
ra3bl, He)Th U MPOJYKTHI €€ epepaboTKH
(opuenmayus Ha NPUMEHEHUe XUMUYECKUX
SHAHUL Npu pewieHuu 3a0ay 8 oonacmu
OKpYdIcaroweli cpedst)

KoHnTtponsHas paboTa 1o pasaery
«YTIIeBOJIOPOIBI»

[IpenenpHble 0IHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJ. BogopoaHas cBs3b

[owck u n3BnedeHne nHPpOpPMAaIHN.

WuTepmnperarus nHGpOpMaLnL.

OcMpbICTIeHHE U OLICHUBAHUE COACPKaHUs U (OPMBI TEKCTA.
Hcnonrs3oBanue nHboOpMaIuy U3 TeKCTa

INouck u u3BncUeHUE HHPOPMALIUH.

WuTepnperarus nadopmamnuy.

OCMEICIICHHE U OTICHUBAHUE COMEPKaHMsI H POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIIUH U3 TEKCTA

VYMeno BEICKa3bIBaTh XOpouIo 000CHOBaHHBIC MATEMAaTHYECKHE CYKACHUA

HayuHnoe oOBsicHeHHE SBJICHUH.
[Nonumanue 0COOEHHOCTEH €CTeCTBEHHO-HAYYHOTO UCCIICIOBAHUSL.
HHTepnpeTaiyst JaHHBIX U1 TOIy4€HHsI BEIBOAOB

HayuHoe o0OBsicHEeHHE SIBJICHH.
[Tornmanue 0coOCHHOCTEH €CTECTBEHHO-HAYIHOTO HCCIICIOBAHMS.
WuTeprniperarus 1aHHBIX JUIS TOJTy4YE€HHUS BBIBOJOB

HayuHnoe oOBsicHeHHE SBJICHUH.
[MonumaHue 0COOEHHOCTEH €CTEeCTBEHHO-HAYYHOTO UCCIICIOBAHUSL.
WHTepnperayst JaHHBIX U1 TIOTYy4€HHS BEIBOAOB

Hayunoe oObsicHeHHE SIBIICHHI.
ITonumanue 0COOEHHOCTEH €CTECTBEHHO-HAYYHOTO UCCIICIOBAHUSL.
WHTepnperanys JaHHBIX JJIS TOJIy4YEHHS BBIBOJOB

PaCCY)K)IaTB, BBICKA3bIBaTh COOCTBEHHOE MHEHUE B OTHOIIICHUH AKTYyaJIbHBIX
Hay4HbIX B3IJI410B



18

19

20

21

22

23

24

25

26

27

15.01-
19.01

22.01-
26.01

29.01-
02.02

05.02-
09.02

12.02-
16.02

19.02-
23.02

26.02-
01.03

04.03-
08.03

11.03-
15.03

18.03-
22.03

MHOr0aToOMHBIE CITUPTHI: STHICHTITUKOIb 1
TIIAILIEPUH (pazsumie HaAYUHOlL
M0603HamenbHoCmu)

DeHoI: cTpOeHHE MOJIEKYJIBI, (PU3UYECKHE U
XMMUYECKUE CBOMCTBA, IPUMCHEHHUE

Anbperuabl: GopManbIeTua U
arerajgbpaerun. AueTod

OMHOOCHOBHBIE TIpEICIbHBbIC KAPOOHOBEIC
KHCJIOTHI: MypaBbHUHAS M YKCYCHAS

[Ipaxtrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBD» (cobniooenue
mexHuKu be3onacuocmu)

CreapuHOBas M OJICMHOBASI KHUCIIOTHI, KaK
MPEJCTABUTEIH BBICIIMX KAPOOHOBBIX
KUCIIOT (paszsumue Hay4Hou
JM0b603HamenbHoCmu)

Mpiia KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE NCHCTBHC

CrnosxHBIE 2QUPHI KaK MPONU3BOIHBIC
Kap6OHOBLIX KHCIIOT. FI/II[pOJII/I?: CJIOKHBIX

3¢upoB

Kupsl: ruaponus, NpUMeHEHHE,
Ouosornueckas pojib KHPOB

VYraeBoabl: cocTas, KiaccuuKamus.
Baxnelmue npencTaBUTENN: TIIOK034,
¢dpykTO3a, caxaposa

INouck u u3BncUeHUEe HHPOPMALIUY.

WuTepnperanus naGopMamuy.

OCMEICIICHHE U OTICHUBAHUE COMEP KaHMsI B POPMBI TEKCTA.
Ucnonp3oBanue nHGOPMAIINH U3 TEKCTA

Hay4unoe oOBsicHEeHHE SBICHUI.
[Tornmanue 0ocoOeHHOCTEH €CTECTBEHHO-HAYIHOT'O UCCIICIOBAHMS.
WuTepriperarus 1aHHBIX TSI TOJTyYEeHUS] BBIBOJOB

[Nowuck u n3BneveHue HHGOpPMAIIUY.

Wutepnperariyist ”HPOPMAIHH.

OcMBbICICHHE U OLICHUBAHKUE COMCPIKAHUSA U (POPMBI TEKCTA.
Hcnonws3oBanue nHhOpMaIUK U3 TEKCTa

INouck u u3BncUeHUEe HHPOPMALIUH.

WuTepnperanus nHGopMauy.

OCMEICIICHHE U OTICHUBAHUE COMEPKaHMsI B POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIINH U3 TEKCTA

Pemenne uccnenoBaTeIbCKUX 1 KOMMYHUKATHBHBIX 3a/1a4 IIOCPEICTBOM
XMMHUYECKOTO KCIIEPUMEHTA; (POPMHPOBAHKE YMEHHsI O€30MaCHOCTH
KHU3HEICSATEITbHOCTH

[Nowuck u n3BneveHne HHGOpPMAIIUY.

Wutepnperariyis ”HGOPMAIHH.

OcMBbICICHHE U OLICHUBAHKUE COJICPKAHUSA U (POPMBI TEKCTA.
Hcnonws3oBanue nHGOpMAIUK U3 TEKCTA

INouck u u3BIcUeHUE HHPOPMALIUY.

WuTepnperanus naGopMauy.

OCMEICIICHHE U OTICHUBAHUE CONEPKaHMsI B POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIINH U3 TEKCTA

Hay4unoe oOBsicHEeHHE SIBICHUI.
[Tornmanue 0ocoOeHHOCTEH €CTECTBEHHO-HAYIHOT'O UCCIICIOBAHMS.
WuTepriperarus 1aHHBIX TSI TOJTyYEeHUS! BBIBOJOB

Hayunoe o0bsicHeHHE SIBIICHH.
ITonumanue 0COOEHHOCTEH €CTECTBEHHO-HAYYHOTO UCCIICIOBAHUSL.
WHTepnperanys JaHHBIX AJIS TOJIYy4YECHHS BBIBOJOB

Iowck u n3BnedeHne HHPpOpPMAIHN.
WuTepmnperarus nHGpOpMaLIUY.
OcMpICTIeHHe 1 OLICHUBAHUE COICPKaHUs U (GOPMBI TEKCTa.
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32

33

34

01.04-
05.04

08.04-
12.04

15.04-
19.04

22.04-
26.04

29.04-
03.05
06.05-
10.05

13.05-
17.05

KanMa.H 1 [EJUII0JI03a KaK PpUPOAHBIC
MMOJIMMCPBI

KonTtponsHas paboTa 1o pasaery
«Kucnoponconepxaniue opraHuuecKre
COCITUHCHUSD

AMUHBI: METHJIAMUH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPTaHMYECKHE COEAUHECHHUS, UX
Ouonoruueckoe 3HaueHue. [lentuast

benku kak npupoaHbie
BBICOKOMOJICKYJIAPHBIC COCTUHCHUSA

OCHOBHBIEC HOHATHS XUMUHU
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHCHI/Iﬁ

OCHOBHBIE METOJIBI CHHTE32
BBICOKOMOJIEKYJIIPHBIX COCIUHCHHUM,
[TmacTMaccel, kKayuyyKH, BOJIOKHA
(opuenmayusi Ha NPUMEHEHUE XUMUYECKUX
SHAHUU NpU peuteruu 3a0ay 8 0o1acmu
OKpYIcaroweti cpedst)

Wcnonp3oBanue nHGOPMAIINK U3 TEKCTA

[Mowuck u n3BneyeHne HHGHOPMAIIUH.

WuTtepnperanus HHPOPMALHH.

OcMbICIeHHE U OLIEHUBaHKUE COMIEePKaHus 1 (POPMBI TeKCTa.
Hcnonps3oBanne nHpOpMaI U3 TEKCTa

[Nowuck u n3BneveHue HHGOpPMAIIUY.

WuTepmnperanus napopMamnuy.

OCMEICIICHHE U OTICHUBAHUE COMEPKaHMsI i POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIIUH U3 TEKCTA

[Mowuck u n3BneyeHne HHGHOPMAIIUH.

WuTtepnperanus HHPOPMALHH.

OcMbIcIeHHE U OLIEHUBaHKE COMIePKaHus 1 (POPMBI TeKCTa.
Hcnonps3oBanne nHbOpMAIH U3 TEKCTa

Kputnueckoe paccMoTpeHHe TOKAIBHBIX, TII00ATBHBIX TTPOOIIEM.
[Tornmanue U OlIEHKA Pa3TUIHBIX B3TJISIIOB U MUPOBO33PCHHIA.

Iowck u n3Bnedenne nHPpOpPMAaIHN.

WuTtepnperanus HHPOPMALHH.

OcMbIcIeHHE U OLIEHUBaHKE COIEePKaHus 1 (POPMBI TEKCTa.
Hcnonps3oBanne nHbOpMAIH U3 TEKCTa

KpI/ITI/IIICCKOG pPacCMOTPCHUC JIOKAJIbHBIX, r100aIbHBIX HpO6J’I€M.
[lornmanue u OIICHKA pa3JIMYHbIX B3TJIAA0B U MHpOBO33pCHHﬁ.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBbI

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yibTaTa

IIpoBepsieMble NpeaMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI NMPOrPaMMBbl CpeIHero 0011ero oopa3oBanus

1

TeOpeTI/I‘ICCKI/IG OCHOBBI OpI‘aHH‘lCCKOﬁ XUMHNH

1.1

CdopMHpOBaHHOCTE TIPEJCTABICHUH O XUMHYECKOW COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XMMHUHU B MO3HAHWH SIBJICHHUN
MIPUPOBI, B (POPMHUPOBAHUH MBIIUIEHUS W KYJIbTYpPhl JHYHOCTH, €€ (YHKIHOHAIFHOW TPAMOTHOCTH, HEOOXOIMMOMN ISl PEIIeHHUs MPAKTHIECKUX
3aJ1a4 M IKOJIOTHYECKH 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Ccpesie

1.2

Brnanenue cucreMoil XMMUYECKUX 3HAHHM, KOTOPas BKJIIOYAeT: OCHOBOIIOJIAraloIue MOHATHS (MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTD,
CTEIICHb OKHCIICHUS, XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBII 00bEM, YIJIEpOAHBINA CKeleT, (yHKUMOHAIbHAs TPYIIa, paluKall,
HN30MEpHs, U30MEPhI, TOMOJIOTHYECKUN Psi/l, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEPIKAILUE COCAMHEHMS, OMOJIOINYECKH AKTUBHBIC
BellecTBa (yrieBOIbl, KHUPHI, OEIKN), MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEANHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMUYECKOT0 CTPOSHHSI OPraHMYeCKHX BellecTB A.M. ByTneposa), 3aKOHOMEPHOCTH, CAMBOJINYECKUH A3bIK XUMHH, (DaKTOJIOTHYECKHUE CBEICHUS O
CBOICTBAax, COCTaBe, MOJIyYCHUN U 0€30IIaCHOM HCIIONB30BaHUU BAXKHEHIINX HEOPraHUYECKUX M OPIaHUYECKUX BEIIECTB B OBITY U MPaKTHUYECKOM
JESITEILHOCTH YEI0BEKa

1.3

C(bOpMPIpOBaHHOCTL yMGHI/Iﬁ BBIABJIATH XAapPaKTCPHBIC NMPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATL UX B3aUMOCBA3b, UCIIOJIL30BATH COOTBETCTBYIOIIUC
TIOHATHS IPHU OIIMCAHHUU COCTAaBa, CTPOCHHUA N npeBpaLueHHﬁ OPraHUYCCKUX COGILI/IHGHI/Iﬁ

1.4

cOPMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIS COCTAaBJICHHS MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH,
COKpaIEHHOM) (hopMys1 OpraHNUECKUX BELIECTB U YPABHEHUN XUMUYECKUX PEaKIii, U3TOTaBINBAaTh MOAEIIH MOJIEKYJI OPTaHUIECKUX BEIECTB TS
WJUTIOCTPALIMU MX XMMHYECKOTO U IPOCTPAHCTBEHHOI'0 CTPOEHUS

1.5

CdopmMHupOBaHHOCTh YMEHUHN YCTaHABIMBAThH MPUHAJICKHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB 10 X COCTaBY U CTPOCHUIO K ONPEACIEHHOMY
knaccy (rpymme) coeauHeHud (YrIIeBOJOPObI, KUCIOPOJ U a30TCOJACPIKAIINE COCIMHEHUS, BHICOKOMOJICKYJISPHBIC COCIUHCHHS), NaBaTh MM
Ha3BaHUs 1o cucreMarniaeckoit Homernkiarype (IUPAC)

1.5

ChopMHPOBAHHOCTh YMEHUS ONPEACISTH BHJIBI XUMUYECKOW CBSI3H B OPraHUYECKUX COSAMHEHUSIX (OJMHAPHBIC M KPaTHBIC)

1.6

CthopMUpOBaHHOCTh YMEHHS PUMEHSTH: TTOJIOKEHHUS TEOPHUH CTPOSHHSI OpraHnveckuX Bemects A.M. ByTieposa 1t 00bsICHEHHS 3aBHCUMOCTH
CBOMCTB BEHIECTB OT UX COCTABA U CTPOEHHUS; 3aKOH COXPAaHEHHsI MacChl BEIIECTB

YFJ'ICBOI[OPOJILI. KchopoL[coz[epmamI/Ie 1 a30TCOACPIKANUC OPraHNYCCKHUE COCANHCHUSI. BBICOKOMOHGKYJISIDHLIC COCIMHCHUA

2.1

CchopMUpOBaHHOCTh YMEHUH IPUBOIUTH TPUBUAIBHBIEC HA3BaHUS OTIEIbHBIX OPIaHUYECKUX BEIIECTB (ITHIICH, IPOMMJIICH, alleTHIICH, STHIICHIJIN-
KOJIb, TJIMIEPHH, (EeHOI, GOPMAabIETHI, aleTalbIeru1, MypaBbHHAs KUCIIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAasi KUCIIOTA, CTEAPUHOBAsT KHUCIIOTA,
[III0K03a, HPYKTO3a, KpaxMaJ, eJUII0I03a, TIHIIH)




Kon

NPoOBEPSIEMOT0 IIpoBepsieMble NpeaMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbl CpeIHero 0011ero oopa3oBanus
pe3yJjbTaTa
CthopMHUpOBaHHOCTh YMEHHI XapaKTEpU30BaTh COCTAB, CTPOCHHUE, (PH3MUYECKHE W XUMHUECKHE CBOHCTBA TUIIMYHBIX MPEACTABUTENCH Pa3TUuIHBIX
2.2 KIJIACCOB OPTaHMYECKUX BEIIeCTB (MeTaH, 3TaH, ITWJICH, MPOIWIEH, alleTuieH, OyranueH-1,3, metnnOyramuen-1,3, O€H301, METaHOJ, 3TaHOI,
STHIJICHTIIUKOIIb, TIHIEPHH, (DeHOJI, alleTaIbIeTH]], MypaBbHHAs M YKCYCHAs KHCIIOTHI, TJIFOK03a, KpaxMaJl, IeJUTF0JI03a, AMUHOYKCYCHAsI KHCIIOTA)
23 CdopMHupOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXIY THIMYHBIMA MPEICTABUTEISIMU Pa3IMIHBIX KIACCOB OPTaHMYECKUX
' BEIIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUHI C UCTIOIL30BAHUEM CTPYKTYPHBIX POpMYIT
24 ChopMUpOBaHHOCTh YMEHUS XapaKTepHU30BaTh HCTOYHUKH YTIIEBOJOPOAHOTO CHIPhs (He(Th, MPUPOAHBIN Ta3, YroJb), CIOCOOBI HX mepepaboTKu u
MIPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepaboTKu
3 Xumusl 4 xKu3Hb. Pacuéthl
CdopmupoBaHHOCTh YMEHUIl BIaIETh CUCTEMON 3HaHWH 00 OCHOBHBIX METOAAaX HAyYHOTO MO3HAHWSA, WCIIONB3YEMBIX B XUMHUH MPH H3yUCHHUH
3.1 BEIIIECTB U XMMHYECKUX SABIEHUI (HaOM0IeHe, N3MEPEHHE, IKCIIEPUMEHT, MOAETHUPOBAHNE), HCIIOIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS IS
NIPUHSTHS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHHEM
39 CdopmupoBaHHOCT YMEHUH COOIOIATH MPaBUIIA TIOJIB30BAHMS XUMHUECKOW MOCYA0H 1 TabopaTopHbIM 000pyIOBaHHEM, a TaK)Ke IpaBuiIa oopa-
' IIEHHS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMI 10 BBITIOJTHEHHUIO TAOOPAaTOPHBIX XUMHUIECKHUX OMBITOB
CdopmupoBaHHOCTh YMEHHUI TUIAHWPOBATH W BBIMIOJHATH XUMHUECKUN SKCIIEPUMEHT (IIPEeBpAIIeHUs] OpPTaHMYECKUX BEIIECTB MPH HarpeBaHUH,
MOJTy4YCHUE ITWICHA U W3yYEHHE €T0 CBOICTB, KAUECTBCHHBIC PEaKIMi OPraHWYeCKUX BEIECTB, JeHATypanus OSKOB MPU HATPEBaHUH, IIBETHBIC
33 peakium OeJIKOB) B COOTBETCTBHH C MPaBHIIAMU TEXHUKH 0€30I1aCHOCTHU NpH 00paIlleH!H ¢ BEMECTBAMH U J1a00paTOpHBIM 000pyI0BaHUEM; TIPE/I-
CTaBIIATH PE3YJIbTATHl XUMHUIECKOTO SKCIIEPUMEHTa B (JOpMeE 3aIMCH YpaBHEHUI COOTBETCTBYIONINX PEaKINi U (POPMYIIHPOBATH BBIBOIBI HA OCHOBE
3THX Pe3yJIbTaTOB
34 CdopMHupoBaHHOCTh YMEHHI MPOBOAWUTH BBIUMCIEHHUS 10 XMMHUYECKHM YPaBHEHHSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIH
' MIPOAYKTa PeakLuy M0 U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 UCXOIHBIX BEIIESCTB WIH MPOIYKTOB PEAaKIIHH)
35 CdopMupoBaHHOCTh YMEHHI KPUTHUECKH aHATM3UPOBATh XUMUYECKYI0 HH(OPMAITHIO, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpPEICTBAa MACCOBOM

nH(popMaiun, cetb HTEepHET U Ipyrue)




Kon
NPoOBEPSIEMOT0 IIpoBepsieMble NpeaMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbl CpeIHero 0011ero oopa3oBanus
pe3yJjbTaTa

ChopMUpoOBaHHOCTH YMEHUH cOOTIONATH MIPAaBUIIa HKOJIOTHYECKU LIeNIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM AEATEIBHOCTH B LIEJISX COXpa-
HEHUS CBOETO 37I0POBbSI M OKPY>KaIOIIEH IPHUPOJHOMN Cpe/ibl, 0CO3HABATH OMACHOCTh BO3EMCTBHA HA )KUBbIE OPTaHU3MBI ONIpeIeIEHHBIX OpraHHyec-
KHX BEIIECTB, MOHMMasi cMbIci nokasatens [1J1K (mpeaenbHo Z0MyCTUMOM KOHIEHTPALUH), TOSICHATH Ha IPUMEPaxX CIocoObl yMEHBIIECHHS 1 IPea-
OTBpAILIEHUS UX BPEIHOTO BO3JCHCTBYS HA OPraHNU3M YeOBEKa

3.6

MNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 371eMeHT coAepKaHUSA
1 TeopeTndyecknue OCHOBBI OPraHMYECKONH XUMUU

Hpe;[MeT opraHqucxoﬁ XUMHH: € BO3HMKHOBCHHUEC, Pa3BUTUC U 3HAYCHHC B IOJYUCHHUU HOBBIX BCIICCTB U MATCPUAIOB. TCOpI/IH CTpOCHHA OPraHU4YCCKUX

1.1 5 N
coequHeHnid A.M. byTinepoBa, €€ OCHOBHBIE IOJIOXKECHHUSI

CrtpykTypHBIE (hOpMYIIBI OpraHHYECKUX BemlecTB. [ oMomnorus, nzomepus. XUMHYECKas CBSI3b B OPraHUYECKUX COSAMHEHUIX — OJIMHAPHBIE U KPATHBIE CBS3H.

1.2 [Ipencrasienue o knaccuuKaIMd OPraHMYECKUX BELICCTB
1.3 HomeHkiiaTypa opraHMuecKrux coelMHEHHH (CUcTeMaTn4ecKas) M TpHBHATbHbIE HA3BaHUS BAYKHEHIIINX MPEACTaBUTENEH KJIACCOB OPTaHNYECKHX BEIIECTB
2 YTaeBog0poasl
21 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psAl. MeTaH U 9TaH — MPOCTeHIINEe PEACTABUTENN AIKaHOB: (PU3NYeCKHe U XMMUYECKUE CBOMCTBa (peakuu
) 3aMeIleHNs] U TOPCHHUS), HAXOK/ICHUE B IPUPOJIE, OIYICHUE U IPUMEHEHHE
29 AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUN PAl. OTWIEH U MPONMWICH — MPOCTEHIINE IPEACTABUTENN AIKEHOB: (PU3NYEeCKHe M XMMUYECKUE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHNSA, TAJIOTCHUPOBAHUA, T'HMApaTallui, OKUCJICHUA 1 HOHI/IMepI/I3aHI/II/I), TTIOJIYYCHUC U TPUMCHCHUC
23 Ankanuensl: OyTagueH-1,3 u metunOyTtanuen-1,3: ctpoeHne, BayXKHEHIINE XUMUYECKUE CBOWCTBA (peakuus nmonuMmepusannu). [lomyueHne cHHTETHYECKOro
KaydyKa U pE3UHbI
24 AJNKHMHBL: COCTaB ¥ OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH Psil. ALETHICH — IPOCTEHIINH MPEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, GU3HUUECKUE U

XHUMHYECKHE CBONCTBA (peaKIiy THIPHUPOBAHMSI, TAIOTEHUPOBAHMSI, THAPATAIINH, TOPEHHUS ), TOTYIESHHE 1 IPUMEHEHNE

Apensl. benson: cocras, cTpoeHue, (PU3UMUECKIE U XUMUIECKUE CBOMNCTBA (PEakIliy raIOreHUPOBAHUS ¥ HUTPOBAHUSA), IOIyUCHUE U TpUMeHeHue. Tomyor:
2.5 COCTaB, CTpOCHHE, (PU3MUECKUE U XUMHUYCCKHUE CBOMCTBA (PEaKIUU raJIOTEHUPOBAHMSI U HUTPOBAHUS), MOJIyYCHUE U MPUMEHEHUE. TOKCUYHOCTh apeHOB.
I'eHeTruecKas CBsI3b MEKY YIVIEBOJOPOAAMH, MPUHALICKAIIMMHY K Pa3JIMYHbIM KJIaccaM




Kon

IIpoBepsieMblii 3JIEMEHT cOIePKAHMS

2.6

[IpupoaHble UCTOUHHMKH yTrieBoaoponoB. llpuponHsiii ra3 u nmomytHele HedTsHble ra3el. Hedts u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IIEPeroHKa, KPEKUHI (TepMUYECKHUH, KaTaTUTHUECKHi1), mupoiu3. IIponykTel nepepaboTku HE(TH, NX IPUMEHEHUE B IPOMBIIIICHHOCTH U B ObITy. KaMeHHBbIH
yroJib M IPOJIYKTHI €ro rnepepaboTKu

KI/ICJ'IOpOI[COZ[ep)KaI_LII/Ie OPraHn4eCKUC COCAUHCHUA

3.1

[IpenenpHbIC OMHOATOMHBIC CIUPTHL. METaHON ¥ 3TAHON: CTPOCHHUE, (PU3MYSCKUE W XMMUYECKHE CBOWCTBA (pEakiMM C AaKTUBHBIMH METaJUIaMH,
raJIoTeHOBOIOPOIAMH, TOPEHUE), IpUMEHeHre. BOIopoHbIe CBA3M MEXIy MOJIEKYJIaMu CIIPTOB. JleificTBre MeTaHOIa M 3TaHOJIa HAa OPTraHU3M YeJIOBeKa.
MHOTOaTOMHBIC CHUPTHL. DTHJICHIJIMKONIb U TIUIEPHUH: CTPOCHHE, (GU3MUECKHEe W XMMHYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO IICIOYHBIMA METAJIAMU,
KaueCTBEHHAsI pEaKIlMsi HA MHOTOaTOMHBIC CIUPTHI). JlelicTBHE Ha opraHu3M desoBeka. [IpuMeHeHue raunepruHa U STUICHT TUKOJIS

3.2

DeHoII: cTpoeHNE MOJISKYIIBI, GH3HYecKre  XUMIIecKue cBorcTBa. TokcnuHocTh dheHomna. [IpuMmenenue geromna

3.3

Anpnerunbl U KeToHbL. DopMmanbaerui, amneTanblerd]: CTpOeHue, (M3MYECKHe W XUMHUYECKHE CBOWCTBA (PEakIMM OKWCICHWS W BOCCTAHOBIICHUS,
KadeCTBEHHBIE PEaKITiH), TOTyUeHHE U IPUMEHEHHE

34

OnHOOCHOBHBIE TpeJIeNIbHBIE KapOOHOBEIE KHCIOTEL. MypaBbHHAs M YKCYCHAst KUCIOTBI: CTpOeHHE, PU3NUECKIE U XUMHUECKHE CBOMCTBA (CBOWCTBA, o0LIHe
IUISL KJacca KUCHOT, peakiusi dSTepuduKanum), noiydyenne u npumeneHne. CTeapiHOBast U OJEWHOBAsI KUCIOTHI KaK MPEACTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MplIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE NeHCTBHE

3.5

CrnoxHble 3(hUpBI KaK MPOU3BOHBIE KApOOHOBBIX KHCIOT. | mponm3 cinoxHbIX 3¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. bromorngeckas poib
JKUPOB

3.6

VYTraeBoabl: coCTaB, Kiaccu(UKaIMs YTIeBOJA0B (MOHO-, TU- U MOJHcaxapusl). [J10Kko3a — mpocTelmii MOHOCaxapHl: 0COOEHHOCTH CTPOCHHUSI MOJICKYJIbI,
(hm3nyeckue 1 XMMUYECKHe CBOICTBa (B3anmMoelicTBue ¢ ruapokcuaom mean(ll), okucnenne aMMuadHbIM pacTBopoM okcuzaa cepedpa(l), BoccraHoBieHue,
Opo’keHHe TIIIOKO3b1), HaXOXKIeHHE B TIPUPOe, IpuMeHeHne, Onomorndeckas poib. @otocuHTe3. PpyKTo3a KaK M30Mep TIOKO3bl. Kpaxman u mesmrono3a
KaK IpUpoHbIe moguMepbl. CTpoeHHe Kpaxmalia 1 1eJUTi01036l. PU3NYecKre M XUMUYEeCKIe CBOWCTBA KpaxMaa (THAPOJIN3, KaueCTBEHHAs peaKlys C HOJ0M)

A3oTCcojepxaliue OpraHn4eckue COeTMHEeHNS

4.1

AMWHOKHCIIOTBI KaK aM(I)OTepHLIC OpPraHn4eCKUC COCIUHCHUSA. du3znueckue U XUMUYECKHUE CBONCTBAa aMUHOKHUCIIOT (Ha nmpumMepe I‘J'II/I]_[I/IHa). Buonorunueckoe
3HAYCHHUEC aMHWHOKHMCJIOT. HeHTI/I,I[BI

4.2

benkn kak mpHpoOIHBIE BHICOKOMOIIEKYJIApHBIE COeNWHEHMs. llepBudHas, BTOpUYHAS W TPETHYHAS CTPYKTypa OelkoB. XMUMHUYECKHE CBOICTBAa OEIKOB:
THPOJIN3, IEHATYypalnsl, KAUeCTBEHHBIE PeaKIiK Ha OeNKH

BBICOKOMOJIEKYJIISIPHBIE COCIMHEHNUS

5.1

OCHOBHBIE ITOHITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHCHUI: MOHOMCEP, NOJUMEP, CTPYKTYPHOC 3B€CHO, CTCTICHb NMMOJIMMCPU3ALIUHN, CPEAHAA MOJICKYJIApHAA
macca. OCHOBHBIC MCTO/Ibl CHHTC3a BBICOKOMOJICKYJISIPHBIX Coe,I[I/IHeHI/Iﬁ — [MOJIMMCPU3ALN U ITOJIMKOHACHCA UL
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SKCHepI/IMCHTaHBHHe METOJbl N3YUCHUA BCUICCTB U UX npeBpameHHﬁ: O3HAKOMJICHHEC C 06p8.3HaMI/I MIPUPOJHBIX U MCKYCCTBECHHBIX BOJIOKOH, IIaCTMacc,
Kay4yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KayuyKa U PC3UHBI
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