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MOSICHUTEJIbHAS 3AIITMCKA

IIporpamma mo XuMMHH Ha ypOBHE CpeaHero oOmiero oOpa3oBaHus pa3paboTana Ha ocHoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oeneparm», TpeOoBaHUN K pe3yiabTaTaM OCBOCHHA (erepalisHOW 00pa3oBaTeNpHON IporpamMMbl cpemnero obmero obpaszoBanms (©OII COO), mpencraBneHHBIX B DemepalbHOM
rocynapcTBeHHOM oOpaszoBatenbHOM cTaHmapte COO, ¢ yuérom Konmenmuu npenogaBanus yaeOHOTO mpeaMmeTa «XuMus» B 00pa30BaTeNbHBIX opraHm3anusax Poccuiickoit @enepanni,
peann3yoNIIX OCHOBHBIE 00pa3oBaTeIbHBIE IIPOTPaMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpaterun pa3BuThsa BoctuTaHus B Poccuiickoit @eneparun Ha nepuox 1o 2025 romay (Pacmopsoxenne
[IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOMIOB K pa3pa0bOTKe MPOrpaMMBI [0 XUMHH, K OIPENeIeHHI0 o0meld cTparernu oOydeHUs, BOCHHTAHUSI W Pa3BHTHSA 00ydJarOIIMXCS CPEACTBAMH Y4eOHOTO IpenMeTa
«Xumus» s 10-11 xaccoB Ha 0a30BOM ypOBHE cocTaBWiIM KoHuenTyaisHble nojoxeHus ®I'OC COO o B3aMMOOOYCIIOBIEHHOCTH IieJiel, COAEpIKaHUs, pPe3yJbTaToB OOy4YEeHUs H
TpeOOBaHU K yPOBHIO MOJATOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0pa3zoBaHMe, MMOJIy4aeMOe BHITyCKHUKaMU 0011e00pa3oBaTebHOM OpraHU3aliy, SBISETCS HEOThEMIIEMOM 4acThio UX 00pa3oBaHHOCTH. OHO CIIY’KUT 3aBEpIIAOIIUM
9TallOM peau3alyy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIIOYEBBHIX IIEHHOCTEH, NMPUCYIINX LEJIOCTHON CHCTEMe XMMHYECKOTro 0Opa3oBaHWs. DTH IIEHHOCTU KacaloTCs IO3HAHUS
3aKOHOB IPUPO/IbI, POPMUPOBAHHS MHUPOBO33PEHHUS U OOILEH KyJIbTYphI YEIOBEKa, a TAK)KE IKOJIOTMYECKH 000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U NMPHUPOIHON cpene. Peanusyercs
XMMHUUYECKOe 00pa3oBaHUE OOYYAIOIIMXCS Ha YPOBHE CpPEJHEro oO0Iero o0pa3oBaHHs CpPEACTBaMH yueOHOTo mpeaMera «XUMHS», COJEpKaHHE W IOCTPOCHHE KOTOPOTO ONpEeleieHBl B
IporpaMMe 10 XUMHHU € YIETOM CHEHU(DHKNA HAYKH XUMUH, €€ 3HAUCHUs B MO3HAHHM NPHPOABI M B MaTCPHAIBHOW KM3HM OOIIECTBA, a TakkKe ¢ Y4ETOM OOIMX LeNeH M NMpUHIUIIOB,
XapaKTepU3yIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero obmero oopaszosanus B Poccuiickoit @enepannm.

XUMHS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HUTPaeT 0coOyio poib B COBPEMEHHOHN IIMBWIIM3AINY, B CO3JaHNU HOBOI 0a3bl MaTepHaIbHOW KyIbTypbl. OHa BHOCHT CBOW BKJIaJ B
(opMHpOBaHHE PalMOHAIFHOTO HAyYHOTO MBIIUICHHS, B CO3JaHUE IIEJIOCTHOTO IPEICTABICHUS 00 OKpYKAalolleM MHUpPE KaKk O €IMHCTBE IPHPOABI M YeJIOBeKa, KOoTopoe (Gopmupyercs B
XMMHUH Ha OCHOBE TIOHNMAaHUs BEIIECTBEHHOT'O COCTAaBA OKPY’KAIOIIETO MHUpPa, OCO3HAHMS B3aHMOCBSA3H MEX/y CTPOCHHEM BEILIECTB, HX CBOHCTBAMH M BO3MOXKHBIMH 00JIACTSAMH MPUMEHCHHSI.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTala HEOTHEMJIEMOW YacThl0 MHUPOBOI KyJBTYpPHI, HEOOXOIUMBIM YCIOBHEM YCHEUIHOTO TpyJa W KU3HH
Kakgoro wieHa oOmiectBa. CoBpeMeHHass XMMUsl KaK HayKa CO3WJaTelbHAas, KaK HayKa BBICOKMX TEXHOJIOMH HaIllpaBjieHa Ha pelleHue roOalibHBIX MpOoOJieM yCTOWYHMBOTO Pa3BHTHS
YeJIOBEYECTBA — ChIPHEBOW, IHEPTETUUECKOM, MUIEBOI, SKOJIOTHUECKOI OE30ITaCHOCTH M OXPaHbI 30POBBSL.

B cooTBercTBUM ¢ OOLIMMU LENSIMH U MPUHIMIIAMH CPEHEro o0Iero oopa3oBaHus coiepkanue npeamera «Xumus» (10—11 knacchl, 6a30BbIi ypOBEHb H3YUSHHs1) OPUEHTUPOBAHO
NPEUMYLIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY OOyYalolIMXCs, HEOOXOAMMYIO UM AJsl BHIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEIIHOI'O BKJIIOYEHHS B KHM3Hb COLIMyMa,
MPOJAOJLKEHUA o6pa3013aHI/151 B pa3JIMYHbIX O6HaCT5[X, HE CBA3AaHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBnsionMu npeaMeTa « XUMHs» SBISIIOTCA 60a30BbIe Kypehl — «Oprannueckast XuMus» 1 «O0Imast 1 HeopraHudeckasi XMMUsD», OCHOBHBIM KOMITOHEHTOM COJEPXKaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHH 10 HEOPraHWMYECKOW XMUMHUH (C BKIIIOYEHHEM 3HaHMH W3 oOmmieil XuMHuM) M OpraHndeckoid XxuMuu. ®opMHpOBaHHE TAHHON CHCTEMBI
3HAHWUH NPHU U3YUEHUH IpeIMeTa 00eCIIeYnBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT'000pa3usl BEIIECTB HAa OCHOBE OOIIHMX MOHATHH, 3aKOHOB M TEOPHH XUMHHU.

Crpykrypa conepkaHus KypcoB — «Opranudeckas xumus» n «OOmas 1 HeopraHudeckas XuMus» chOpMHpOBaHA B NPOTpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXOAA K
M3y4YEeHHUIO YIeOHOTr0 MaTepuala 1 00yCIIOBIEHA HCTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHUH Ha OMpPEIeNIEHHBIX TEOPETHUECKUX YPOBHSAX. Tak, B Kypce OpraHM4ecKOd XMMHH BEIeCTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCHYECKON TEOPHU CTPOCHHSI OPraHMYECKUX COSIMHEHMH, a TAK)Ke Ha YPOBHE CTEPEOXUMHUYECKHX M AJICKTPOHHBIX MPEACTABICHUI O CTPOCHUH BEIECTB.
CBe}IeHI/IH 00 N3y4a€MbIX B KypC€ BCIICCTBAX HAIOTCA B PasBUTUM — OT YIJICBOAOPOAOB MO CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COC}IHHGHHﬁ. B Kypce OpFaHquCKOﬁ XUMHUU TOJTYYarOT
pa3ButHe chopMUpPOBaHHBIE Ha YPOBHE OCHOBHOTO O0ILIEr0 00pa30BaHMs EPBOHAYANIBHBIE MPEACTABICHHS O XUMUYECKOW CBS3H, KIACCU(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUECKON PEaKIIUU.

[Tox HOBBIM YIJoM 3peHusi B mpeamere «XuMHs» 0a30BOr0 YpOBHSI PacCMaTpUBAETCSl M3Yy4YCHHBIH Ha ypOBHE OCHOBHOTO 0OIEro oOpa3oBaHHs TEOPETUUECKHH MaTepHan M
(I)aKTOHOFPI‘[eCKI/Ie CBCICHHUA O BCUICCTBAX U XHUMHYECKOMN pCaKkuuun. TaK, B 4aCTHOCTH, B KypCe€ ((O6HIa§l 1 HCOPraHN4YECCKast XUMUI» O6y‘IaIOH_[I/IMC$I MIPEAOCTABIIACTCA BO3MOKHOCTh OCO3HATH
3HaYEHHE MEPUOANYECKOr0 3aKOHA C OOLIETEOPETHYECKUX M METOMOJOIMYECKUX IMO3MIMiL, IIyoKe MOHITh UCTOPHYECKOE M3MeHeHHe (YHKIHMil 3TOro 3akoHa — OT oboOmaroreil 10
OOBSCHSIONIEH ¥ IPOTHO3UPYIOLIEH.

Ennnast cucrema 3HaHMI O Ba)KHEWIIMX BEIECTBaX, MX COCTaBE, CTPOECHHHM, CBOMCTBaxX M NPHMEHEHHH, a TaK)Ke€ O XMMHUYECKHX PEaKIUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
NpoTeKaHus JonojHsAeTcs B Kypcax 10 m 11 KiaccoB ayeMeHTaMH cojiep KaHHs, UMEIOIUMH KyJIbTypPOJIOTHUECKUH M IMPUKIAJHOW Xapakrep. DTH 3HAHMS CIIOCOOCTBYIOT NMOHMMAaHHIO
B3aUMOCBSI3H XUMHH C IPYTHMH HayKaMH, PACKPHIBAIOT €€ POJIb B [TI03HABATEILHON U MIPAKTHYECKOH JESATEIbHOCTH YEJI0BEeKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHUS K IIPOIIECCY TBOPUECTBA
B 00JIaCTH TEOPHH M MTPAKTUYECKHUX MPUIOKEHUH XUMHH, TOMOTAIOT BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MIPOOJIEMaXx, CBS3aHHBIX C XUMHEH, KPUTHUECKH
OCMBICJIMBATh I/IH(bOpMaI_H/HO " IPUMCHATH eé JUIA TIOITIOJTHCHU A 3HaHPII>i, PEeMICHUA UHTCIUJICKTYAJIbHBIX U OKCICPUMEHTAJIBHBIX HMCCICIOBATCIBCKUX 3ajJiay. B CJIOM COACPIKAHUEC y‘{e6HOFO
npeamera «XWMHS» JAHHOTO YPOBHS HM3YYEHHS OPHEHTHPOBAHO Ha ()OPMHUPOBAHHE Yy OOYUAIOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI JJISI NMOHMMAHHS (GHIOCOMCKUX HIeH, TaKMX Kak:
MarepuaibHOe EJUHCTBO HEOPraHMYeCKOr0 M OPraHMYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, IO3HABAEMOCTh MPUPOJHBIX SBICHHH MYTEM
9KCIIEPUMEHTA U PELICHUs] MPOTUBOPEUHI MEXIY HOBBIMU (paKTaMu M TEOPETHIECKUMM TPEIIIOCHUIKAMH, OCO3HAHUE POJIM XUMHH B PEHICHHH 3KOJIOTHYECKUX MPOOIIEM, a Takxke MpodieM
cOepexeHNs SHEPTETHUECKUX PECYPCOB, CBIPBS, CO3/JaHNS HOBBIX TEXHOJIOTUI N MaTepPHAJIOB.



B mane pemenus 3aa4 BOCIHUTaHUS, PA3BUTHS U COLMAIN3AIMH O0YYarOUMXCs MPUHATHIE IPOrPaMMON IO XMMHH MTOJIXO/IbI K OTPEICNICHHUIO COJCP)KAaHNs U IOCTPOSHHMS IIPpeaAMeTa
IpenycMaTpuBaloT (OPMUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX IEHCTBHH, MMEOMMX 0a30BOE 3HAYCHHE AN PA3NUYHBIX BHIOB JESTENBHOCTH: PELICHHS NPOOJEM, MOHMCKA, aHAIH3a H
00paboTkn nHGOPMAIIK, HEOOXOAUMBIX AJIS TPUOOPETEHHS OBITA MPAKTHYECKON U HCCIIEI0BATEIbCKON AEATEIPHOCTH, 3aHIMAONIEH Ba)KHOE MECTO B ITO3HAHUH XUMHUHU.

B mpaxTnke mpemnomaBaHHMs XMMHH KaK Ha YpOBHE OCHOBHOTO 0OIeTro 0Opa3oBaHMs, TaK M Ha ypPOBHE CpeqHEro oOIero oOpa3oBaHMsS, NMPH ONPEICICHUH COAEPKATCIHHON
XapaKTEePUCTUKH IIeJIeH N3yUCHUs MPeaMEeTa HallPaBICHHEM IIEPBOCTENICHHON 3HAYMMOCTH TPAJUIHMOHHO PU3HAETCA (DOPMHUPOBAHNE OCHOB XUMHY ECKONH HaYKH KakK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHUSI, PAKTUIECKON IESTENbHOCTH YEIOBEKA M KaK OJTHOTO M3 KOMIIOHCHTOB MHPOBOH KyIbTyphl. C METOIMYECKOM TOUKH 3pEHUS TAKOH IMOIXO0/ K OTIPEICICHUIO IIENeH H3ydeHUS
IpeaMETa SIBISIETCS BIIOJIHE ONPABAAHHBIM.

CoriacHO JaHHOHM TOYKE 3PEHUS INIaBHBIMHU LIESIMHU U3Yy4YEeHUs MpeaMeTa « XuMus» Ha 6a30BoM ypoHe (10 —11 ki1.) sBIISIIOTCS:

e  (GopMHpOBaHHE CHUCTEMbl XUMHYECKHMX 3HAHMH KaK Ba)KHEWIIEH COCTaBIIIOIICH €CTeCTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKAT KIIOYEBBIC ITOHSTHS,
(yHnaMeHTaIbHbIE 3aKOHBI U TEOPUH XHUMUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH JIOCTYIHBIX 0000IIEeHI MHUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHE
C MCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e  (opMupOBaHHUE U PAa3BUTHE NPEACTABICHUH 0 HAYYHBIX METOJax IT0O3HAHUS BELIECTB M XMMUUECKHX peaKnuii, HEOOXOANMBIX ISl IPHOOPETEHNST YMEHUIH OPUEHTHPOBATHCS B MUPE
BEIIECTB ¥ XMMUYECKUX SBJICHHUH, IMEIOLINX MECTO B MIPUPOJE, B MPAKTHUECKON U MOBCETHEBHOI KU3HH;

e pa3BUTHE YMEHHH M CIIOCOOOB NESTENHLHOCTH, CBSI3aHHBIX C HAONIOJCHHEM M OOBSICHEHHEM XHMHUYECKOTO 3KCIICPUMEHTa, COOJIOJCHHMEM IpaBHiI 0E30MacHOro OOpamieHus C
BEILICCTBAMH.

Hapsimy ¢ stuM, coxepkaTenbHas XapaKTEpHCTHKA IeNed M 3afad W3ydeHus NpeaMeTa B IporpaMMe I0 XMMHHM YTOYHEHAa M CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMH
NPUOPUTETAMH B CHCTEME cpenHero oOmero odpasoBaHus. CeromHs B IPENOJaBaHWM XHMHH B OONBIIECH CTENEHHM OTHAETCA IMPEATOYTEHHE NMPAKTHYECKOM KOMIIOHEHTE COAEpPKAHUS
00y4eHHs, OPHEHTHPOBAHHON Ha MOJATOTOBKY BBIIYCKHHKA 00IIC00pa30BaTENbHON OpraHU3aliy, BIIAICIOIET0 He HAOOPOM 3HaHHH, a QyHKIHMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOcO0aMu
U YMEHMSAMHU aKTUBHOTO MOJTyYCHHS 3HAHUHM U IPUMEHEHHS UX B PeaIbHOM XKU3HH U pellICHUs NPaKTHUYECKUX 3a/au.

B cBsi3u ¢ 3THM 1pu U3y4eHUH IpenMeTa « XUMUs» JOMHUHUPYOLIee 3HaYeHUE IPUOOPETAIOT TaKKHe LIEIH U 331a4H, KaK:

ajianTanys oOyJyaronuxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MHUpa, (OPMUPOBAHHE WHTEIICKTYaJIbHO Pa3BUTOH JIMYHOCTH, TOTOBOH K CaM0OOOpa30BaHMIO, COTPYTHUYECTBY,
CaMOCTOSATEILHOMY MPUHSITHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIIMsX, CBA3aHHBIX C BEIIECTBAMH M UX IPHMEHEHUEM;

(dbopmupoBaHue y 00YyYaIOIIMXCS KITIOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETCHIIMI), IMEIONIMX YHHUBEPCAIbHOE 3HAUCHUE /IS Pa3iIMYHBIX BHUJIOB NESTENLHOCTU: PELICHHs MpolieMm,
MOMCKa, aHaIM3a 1 00paboTKu HH(OpPMAIINHU, HEOOXOAUMBIX ISl IPHOOPETEHUS ONbITA ACATEIBHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B MO3HAHUM XMMUH, a TAKXKE JJIsl OLIGHKH C MO3MIHIA
9KOJIOTMYECKOH 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHX ITPOIIECCOB HA OPTaHU3M YeJI0OBeKa U MPUPOIHYIO Cpely;

pa3BHUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX M TBOPUECKHX CIIOCOOHOCTEH OOYYaIOIMXCs: CIIOCOOHOCTH CaMOCTOSTENILHO NPHOOpETaTh HOBBIE 3HAHMS MO XMMHH B
COOTBETCTBHM C JKH3HEHHBIMH IMOTPEOHOCTSIMH, HCHOJB30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIC TEXHOJOTHWH JUIi TMOWCKA W aHanu3a Y4eOHOW M HaydHO-TIOMyJIIpHOHW HMHQopMmanuu
XMMHUYECKOTO COJIEPIKAHMS;

(opMupoBaHUE M pa3BUTHE Y 00YYaIOMINXCS aCCOLMATHBHOTO M JIOTHYECKOTO MBIIUICHNUS, HAOJII0IATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMEI, B
YaCTHOCTH, IPH IUIAHKPOBAHUHU M TIPOBEACHUH XUMHIECKOT'O SKCIICPUMEHTA;

BOCIIMTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'yYMaHHUCTHUECKOH HANpaBIEHHOCTH XHMHH, €€ Ba)KHOH pOJNM B pEHICHHH TIJIOOAJNbHBIX MpPOOJIEM pallHOHAIBHOTO
MPUPOAONOIH30BAHUS, TOTIOHEHHUS SHEPIeTUIECKUX PECYPCOB M COXPAHEHUS IPUPOTHOTO PABHOBECHSI, OCO3HAHMSA HEOOXOIUMOCTH OEpeXHOr0 OTHOUICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKke NMPUOOPETEHHS ONbITA UCIIOJIB30BAHUS MOJTYUYEHHBIX 3HAHUH JIUTS IPUHATHUS TPAMOTHBIX PELICHHI B CUTYaLlUsX, CBSI3AHHBIX C XUMUYECKHMH SIBIICHUSIMH.

B yuebHOM m1aHe cpeHero obmero oopa3oBaHus npeaMeT «XUMUs» 6a30BOT0 YpOBHS BXOJHUT B COCTaB MPeIMETHOH 001acTi « ECTeCTBEHHO-HAYUHBIE IPEAMETHI».

OO61ee urco 4acoB, OTBEAEHHBIX JJIsl U3YUCHUS XMMHH, Ha 6a30BOM YPOBHE CpeIHEro o01ero oopazoBanus, coctaBiser 68 gacos: B 10 kimacce — (2 4ac B HEZEIIO).

COJEP KAHUE OBYUEHUSI

10 KJIACC OPTAHHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHHYECKON XUMHUH

IIpenmer opranndeckoil Xumuu: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAUCHUE B IOJYYEHUM HOBBIX BEIECTB M MaTepUasoB. TeopHs CTPOEHHs OpPraHUYECKUX coequHeHud A. M.
Bytnepona, e€ ocHOBHBIE TO0kKeHUA. CTPYKTYpHBIE (OPMYIBI OPraHMYECKUX BemiecTB. ['oMosorus, n3oMepus. XUMHUYecKas CBA3b B OPTaHMYECKUX COCIMHEHUSIX — OJUHAPHBIC U KPaTHBIC
CBSA3MU.

[IpencraBnenne o KIacCUpUKAINN OPTaHUIECKUX BeliecTB. HoMeHKIaTypa opraHMdecKixX COeIMHEHNH (CHcTeMaTHdecKas) ¥ TPUBHAIbHBIE Ha3BaHUS BaKHEHIIHNX IpeICTaBUTENICH
KJIACCOB OPTaHUYECKHUX BEIECTB.

OKCHepUMEHTaNIbHBIE METOABI H3YUCHHMS BEIIECTB U MX IPEBPAILCHNI: 03HAKOMJICHHE C 00pa3aMy OPraHWYEeCKUX BEIIECTB M MAaTEpHAIaMU HAa X OCHOBE, MOAEINPOBAHUE MOJIEKYII
OPTaHWYIECKUX BEILIECTB, HAOMIOCHUE U ONMCAHNE JIEMOHCTPAIMOHHBIX OIBITOB 110 MPEBPAIIEHUI0 OPTaHNIECKUX BELIECTB IIPU HAIPEBaHHUH (IUIaBICHNE, OOYTITMBAHUE U TOPEHHE).



Yriesogopoanst

ANKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psin. MeTaH M 3TaH — NPOCTEHINNE MPEICTABUTENN ANKaHOB: (DU3NUECKHE N XUMHUECKHE CBOMCTBA (PeaKknuy 3aMEIIEeHHU U TOPEHHs),
Hax0X/CHUE B IPUPOJE, TOyYCHUE U IPUMECHEHHE.

ANKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHUIN Psii. DTHIICH W NPOIWICH — MIPOCTEHINE TPEICTAaBUTENN AJIKCHOB: (PU3NYECKHE M XMMHUYECKHE CBOICTBA (peakIMy THAPUPOBAHUS,
rajJoreHUPOBaHMS, THAPATALNH, OKUCICHUS U TIOJIMMEPH3AINHN), TIOTy4YCHNE U IIPIMEHEHHE.

Anxanuens: OyragmeH-1,3 u metunOyraaneH-1,3: cTpoeHue, BayKHEHIIIE XUMIUECKHE CBOICTBA (peakus moanMepu3anun). [lomydeHnrne CHHTETHIECKOTO KaydyKa ¥ Pe3uHEI.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUH psiA. ANETHIIEH — MPOCTEHINNI MPEeICTaBUTENb aIKWHOB: COCTaB, CTPOCHHE, (hM3WYecKre M XMMHYCCKHE CBOWCTBA
(peakiuu rupUpOBaHUs, TAJIOTEHUPOBAHUSI, THpATAllUU, TOPEHHUS ), TOTyYSHHE U IPUMEHEHHUE.

Apensl. benszon: coctaB, crpoeHue, (pU3NYECKUE W XUMUYECKHE CBOMCTBA (peaklUy TaJlOTeHUPOBAHUS W HUTPOBAHMS), MONyYCHHE W NpPUMEHeHHe. 1oayon: cocmas, cmpoenue,
Qusuyeckue u xumuueckue ceolcmed (peaxyuu 2ai02eHUpOSAHUs U HUMPOSAHUs), NOTyyeHue u npumeHnenue. TOKCHUYHOCTb apeHOB. I'eHeTHdecKas CBA3b MEXIY YIVICBOAOPOAAMHU,
MpUHAATIESKAIUME K Pa3INYHbIM KJIaccaM.

[IpuponHble MCTOYHHMKH YIIIEBOAOPOJOB. [IpupoaHblii ra3 u nomyTtHble HedTsHble ra3bl. Hedts n e€ mpoucxoxknenne. CrnocoObl nepepaboTku He(TH: NMEeperoHKa, KPEKHHT
(TepMuUeCcKHi, KaTATUTUIECKUH ), THUponn3. [IpoayKThl nepepaboTku He(pTH, MX MPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITYy. KaMeHHBIH yrons 1 IpOIYyKTHI €ro nepepadoTKH.

OKCHepUMEeHTaNbHBIE METOABl W3YUYCHHWS BEIIECTB M WX IPEBPALICHUI: O3HAKOMIICHHE ¢ O0pas3laMH IIacTMacc, KaydyKoB M pe3uHbl, Kouiekimu «Hedts» u «Yromby,
MOJICTTMPOBAHNE MOJIEKYJI YTIICBOAOPOIOB U T'aJIOTCHONPON3BOJHBIX, MPOBEACHUE IPAKTHUECKON PaOOThI: MOIy4YEHHE 3THIICHA U H3yYCHNE €r0 CBONUCTB.

PacuérHble 3amaun.

Brruncnenus mo ypaBHEHHIO XUMHUYECKOH peakiiy (Macchbl, 00bEMa, KOJMIECTBA NCXOJHOTO BEIECTBA MM NPOJYKTa PEAKIIH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO H3
HCXOIHBIX BEIIECTB MM NTPOTYKTOB PEAKIIHH).

Kuciopoaconep:kauiie opraHnyeckue coeJHHEHUSI

Hpe}le.ﬂbHLIe OAHOATOMHBIC CIHUPTHI. MertaHoa ¥ 3TaHOM: CTpOCHUEC, (bI/ISI/I‘IeCKI/Ie U XMMHYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMHU MCE€TaJlllaMH, TaJIOr€HOBOJAOpOJaMH, I‘OpeHI/Ie),
npUMeHeHue. BogopoaHsle CBA3M MeXAy MOJIEKyJIaMu cliupToB. [lelicTBHEe MeTaHOIa M 3TaHOJIa Ha OPraHU3M YeIO0BeKa.

MHoroaToMHbIE CITUPTHI. OTUIECHITIUKOIb U TJIMIEPUH: CTPOCHUE, (1)I/I3I/I‘-ICCKI/I6 U XHMHYECKHE CBOMCTBA (BSaHMOI[CfICTBI/IC CO HICJTIOYHBIMU ME€TalllaMH, Ka4CCTBCHHAA PCaKLHd Ha
MHOI'OATOMHBIC CHI/IpTLI). HeﬁCTBHe Ha OpraHrU3M YC€JIOBCKA. HpI/IMeHEHI/Ie TIMUEpUHa U 3TUJICHTJIUKOJIA.

®deHou: cTpoeHHe MOJIEKYIIbI, (PU3MUYecKHe U XUMHYecKue cBoicTBa. TokcnuHoCTh (eHona. [Ipumenenne deHomna.

Anpnerunpl U kemonsl. OopManbIeTHIl, aleTANbAETH]: CTpPOECHHE, (HU3WYECKHE W XUMHUYECKHE CBOWCTBA (PEaKIMH OKHCICHUS W BOCCTAHOBJICHHS, KauCCTBCHHBIC PEaKIUH),
MOJTyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KHUCJIOTHI. MypaBbHHAS M YKCYCHAsl KHCIIOTBI: CTpOEHHE, (PM3MUECKHe W XMMUYECKHE CBOMCTBa (CBOWCTBA, OOIIME Ul Kjlacca KUCIIOT,
peakuust sTepuduKanym), oIydYeHrue 1 npumMenenne. CreapuHoOBast M OJICMHOBAs KMCIOTHI KaK MPEJCTaBUTENN BHICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOIIee ACHCTBHE.

CroxxHbIe 3QUPHI KaK MIPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ maponu3 cnoxxHbIx 3¢upos. JKupsl. 'nxponus xxupos. [Ipumenenue sxupos. brosoruyeckas poib )XHUpPOB.

YraeBoasl: cocTaB, KilacCH(UKAIWS YIJIEBOJOB (MOHO-, JW- M TONHMCaxapuisl). 1Jroko3a — MpOCTEHIINA MOHOCaxapui: OCOOEHHOCTH CTPOEHHSI MOJEKYNbI, (QU3HYECKHEe H
XUMUYECKHe CBOMCTBA (B3aumoencTBue ¢ ruapokcuaoM menu(ll), okucnenne ammuauyHbiM pacTBopoM okcuaa cepedpa(l), BocctanoBneHne, OpoKeHUE TIIIOKO3bI), HAX0XKACHUE B MIPUPOJIE,
MpUMeHeHue, Ouonorunyeckas poib. @oTocuuTe3. DPyKTO3a KaK N30MEP TIIOKO3HI.

Kpaxman u nemmrono3a Kak npupoaHsie noauMepsl. CTpoeHne Kpaxmana | HemToio3sl. Ou3ndeckre 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KadeCTBEHHAs PEaKLUs C HOJIOM).

SKCHepI/IMeHTaHBHBIG METOABI M3YYCHUA BEHICCTB U UX npeBpameHm‘?I: IMPpOBEACHHUC, Ha6J'II~O}IeHI/Ie M OIMUCAHUC ACMOHCTPAIMOHHBLIX OIIBITOB: TOPCHUE CIHUPTOB, KAYCCTBCHHBIC
peaknmuy OJHOATOMHBIX CHUPTOB (OKuciieHHE 3TaHOoia okcumoM Meau(ll)), MHOroaToMHBIX cIUpPTOB (B3aMMOAEHCTBHE TiHuepuHa ¢ ruapokcunaoM meau(ll)), ampmernnoB (okucieHue
aMMHayvHBIM pacTBopoM okcuaa cepedpa(l) u rugpoxcnnom memu(ll), B3anmozaeiicTBue Kpaxmaia ¢ HOJ0M), IPOBEJICHNUE NTPAKTUUECKOI padOTHI: CBOWCTBA PACTBOpPA YKCYCHOW KHUCIIOTHI.

Pacuérnble 3anaun.

Brruncnenust mo ypaBHEHHIO XMMHUYECKOH peakuu (Macchbl, 00bEMa, KOJMYECTBA NCXOJHOTO BEIIECTBA MIIM MPOYKTa PEaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO M3
MCXOJHBIX BEIIECTB WIIU ITPOTYKTOB PEAKIIHHN).

A3zoTcozaeprKaliue OpraHuueCcKUe COeIUHEHNUSI.

AMMHOKHCIOTHI Kak aMm(pOTepHbIE OpraHndeckue coennHeHus. OU3nIecKre U XUMHIECKHe CBOWCTBA aMHHOKHUCIIOT (Ha MpUMepe TIHIKMHA). broiorndeckoe 3Ha4eHHe aMHUHOKHCIOT.
Tlentuas.

Benku xak HMpHUPOAHBIE BBICOKOMOJEKYJLIDHBIE COeAMHEHUs. [lepBuuHas, BTOpMYHAS M TPeTHYHAs CTPYKTypa OenKkoB. XHUMHUYECKHE CBOHCTBAa OEJIKOB: TMAPOJH3, JEHATYpAIlus,
Ka4eCTBEHHbIC PEaKIUu Ha OeNKH.

OKCHepUMEHTaIbHBIE METOBI M3YUEHHSI BELIECTB W WX IPEBPAIlCHW: HAOIIOJCHNWE W ONHMCAHME NEMOHCTPAIMOHHBIX ONBITOB: JEHATypalus OEJKOB NPH HAarpeBaHWH, IIBETHBIC
peakuu O6eIKoB.

BbicokoMoOIeKyISIPHBIE COeTHHEHUS




OcCHOBHbBIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMH, CPElHss MoyieKyisipHas macca. OCHOBHBIE
METOJIbl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUH — MOJIMMEPHU3AITUS W ITOJTMKOHICHCATIHSL.

OKcIrieprMeHTaIbHBIE METOIBI H3YyUCHHS BEIIECTB U UX MPEBPAIICHUNA: O3HAKOMIICHHE C 00pa3aMy MIPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeaMeTHbIE CBSA3H.

Peanmzanus MeXnpeaMETHBIX CBs3el MPH M3YYCHWH OpraHudecKod xumum B 10 Kitacce OCYIIECTBISIETCS Yepe3 MCIIONIb30BaHMe KaK OOIINX e€CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
TIOHATHH, SBIIOIIUXCS CHCTEMHBIMH TSI OTACIHHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO HKJIA.

OO0mume ecTecTBEHHO-HAyYHBIC MNOHSATHS: SIBIICHHWE, HAayJHBIH (DakT, THIIOTE3a, 3aKOH, TEOpWs, aHANM3, CHHTE3, KIACCH(HUKAIWs, IePHOANIHOCTh, HAOIIOJCHWE, W3MEpCHHE,
SKCIIEPUMEHT, MOJICTUPOBAHUE.

Odusnka: MaTepusi, SHEPIUs, Macca, aTOM, 3JICKTPOH, MOJICKYyJa, YHEPTETHUCCKUI YPOBCHB, BEIECCTBO, TEJNO, 00BEM, arperaTHOEe COCTOSIHHE BEINECTBA, (U3UUYCCKUE BEITUUUHBI U
€JMHUIIBI X U3MEPEHHUSI.

Buonorus: kierka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTUYECKU aKTHBHBIC BellecTBa (OCIKHU, YIIICBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJIC3HBIC HCKOIIAEMEBIE, TOIUTUBO, PECYPCHI.

TexHoNorus: MUIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOLIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE TMpenapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX W
CHHTETUYECKNX BOJIOKOH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOI'PAMMEI ITO XUMHWU HA BA3OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHNA

JINYHOCTHBIE PE3YJIbTATBI

@T'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOCHHUS OOYYArOIIMMUCS MPOTPAMM CPEIHEro o0mero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-MeToan4eckoll OCHOBOH [UIsl pa3pabOTKU IIAHUPYEMBIX PE3YJIbTATOB OCBOSHHS IIPOrPaMM CpPETHEr0 0OLIero 00pa3oBaHus SBISETCS CHCTEMHO-ESTEIbHOCTHBIN MOJIXO/I.

B cooTtBeTcTBUM C CUCTEMHO-ACATCIIBHOCTHBIM MOAXOAOM B CTPYKTYPE JHMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHA NpEAMETa «XHUMHS» Ha YPOBHE CPEAHETO O6III€FO 06pa3OBaHI/IH
BBIJICJICHBI CIICAYIOIINE COCTABIIAIOIINE!

0CO3HaHHE 00YYaIOIUMHUCS POCCHHCKON IPpakIaHCKON MICHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOITPEACIICHHIO;

HaJIMYHUC MOTHUBALIUU K O6y‘leHI/IIO;

IeJICHATIPaBJICHHOE Pa3BUTHE BHYTPEHHHX yOEKI€HUH IMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH N HCTOPUYECKUX TPAJULNI 0a30BOM HAYKN XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarolIMXCsl PYKOBOACTBOBATHCS B CBOCH JESATENBHOCTH LIEHHOCTHO-CMBICIOBBIMHM YCTAaHOBKaMH, NMPHUCYIIMMH IIEIOCTHONH CHCTEME XHMHYECKOTO
o0Opa3oBaHms;

HaJIMYKe PaBOCO3HAHMUS SKOJOTHIECKON KYIbTYPhl M CIIOCOOHOCTH CTAaBUTH 1IEJIH M CTPOUTDH )KU3HEHHBIE TUIAHBIL.

JIn4HOCTHBIE pPE3yNbTAaTHl OCBOCHUS TpeAMeTa «XHUMHS» JIOCTHTaloTCsi B €IMHCTBE Y4eOHOH W BOCIMTATENBHOM AEATEIbHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBCHHBIMH IIEHHOCTSMH M HJeaJaMH DPOCCHMCKOrO TpaKIAHCKOrO OOIEecTBA, NPHHATHIMH B OOIIECTBE HOpPMaMH M TPaBWIAMH IIOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yJarOIINXCS.

JIM4HOCTHBIE PE3YJIbTaThl OCBOEHMs MpenMmera «XHMUs» OTPaKaroT COPMHUPOBAHHOCTH ONbBITA MO3HABATENLHON W MPAKTUYECKOH AEATENHHOCTH OOy4arolIMXCs MO pea3aluu
MPUHATHIX B O6H1€CTBC HeHHOCTeﬁ, B TOM YHCJIC B HaCTHU:

1) rpa:ka1aHCcKOro BOCIIMTAHUS

0CO3HaHMS 00YYAIOIIUMHUCS CBOMX KOHCTHTYIIHOHHBIX TIPaB M 003aHHOCTEH, yBaXKCHHS K 3aKOHY H IIPABOIOPSIIIKY;

MPEACTABJICHUA O COLMAJIBHBIX HOPMAax M MpaBUIaxX MEKINYHOCTHBIX OTHOIIICHUI B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIESTEIEHOCTH TP CO3/JaHNH y4eOHBIX MPOSKTOB, PELIEHNH YYeOHBIX U TI03HABATEILHBIX 3a/1a4, BBIITOJHCHUN XMMUYECKHX SKCIIEPHUMEHTOB;

CIIOCOOHOCTH IIOHMMATh U ITPUHIMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHTBI APYTUX NPH aHAJIHM3€ PA3IMYHBIX BUAOB YUeOHOHN NIESITENIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA

LEHHOCTHOTO OTHOLIEHHS K UCTOPUIECKOMY U HAyYHOMY HACJIEUIO OT€UECTBEHHON XUMMUU;

YBaXKEHUS K IIPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO NPUMEHEHHUS] XMMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHS HAYKH €CTb Pe3yJIbTaT JUIMTEIbHBIX HAOJI0JICHNH,
KPOMOTJIMBBIX SKCIIEPUMECHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOTO TpYyaa y‘IéHBIX " IPAKTUKOB;

HMHTEPECA U MO3HABATCJIbHBIX MOTUBOB B IMOJIYYCHHUU U TTOCJICTYIOUIEM aHAJIU3C I/IH(I)OpMaHI/II/I 0 IEPEAOBBIX TOCTUKCHUAX COBpeMeHHOﬁ OTECUYCCTBCHHOMU XHUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUS:

HPaBCTBEHHOT'O CO3HAHUS, STUIECKOTO TOBEICHNS;

CIIOCOOHOCTH OLICHUBATh CUTYAINH, CBA3aHHBIC C XUMHUECKUMHU SBICHHUSIMH, U IPHHIMATh OCO3HAHHBIEC PEIICHUS, OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBECHHBIE HOPMBI 1 IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHHE M OCTYIKH CBOMX TOBAPHIIEH C TIO3UIMI HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUH 3THX MTOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPhI 310POBb:



MOHMMAaHHMs IIEHHOCTEH 310pPOBOTr0 M 6€30MacHOro 00pasza »XM3HU, HEOOXOANMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PM3MYECKOMY U IICUXHYECKOMY 3JI0POBbIO;

cOOITIOIeHHS TIPaBHIT OE30MTaCHOTO OOPAIIEHHS C BEIECTBAMH B OBITY, TOBCEAHEBHOM KHU3HHU U B TPYLOBOH AEATEIHHOCTH;

MOHVMAaHHMS [IEHHOCTHU NMPABHI HHANBHIYAJIFHOTO U KOJJIEKTUBHOTO OE€30II1aCHOTO MOBEACHHS B CUTYAIMAX, YTPOXKAIOIINX 340POBbIO M KHU3HU JIOEH;

OCO3HaHMS MOCIEICTBHUI U HEMIPUSTHS BPEIHBIX IPUBBIUECK (YTOTPEOICHNUS aJIKOT0JIs, HAPKOTHUKOB, KYPEHHS);

5) TpyAOBOr0 BOCIIMTAHUS:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKOM NEATEILHOCTH, O0IECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTUX BUIAX JESITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yJaCTHE B PELICHUH NPAaKTHIECKUX 3a/1a4 COIMAILHOM HAPaBICHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTHIEeCKOMY U3y4eHUI0 podeccuii pa3iniHOro poja, B TOM YUCIIE Ha OCHOBE MPUMEHEHHS IIPEIMETHBIX 3HAHUI 110 XUMHUHU;

YBa)KE€HUs K TPYAY, TIOASIM Tpyla U pe3yibTaTaM TPYAOBOH AEATEIbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBUIYaJIbHOW TPacKTOpUHM 00pa3oBaHMs, Oymymied mpodeccuu M peasn3alul COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIOCOOHOCTEW K XMMUH, HHTEPECOB U MOTpeOHOCTE# 00111ecTBa;

6) 3K0JI0rHY€eCKOT0 BOCITUTAHMS:

9KOJIOTMYECKH LIeJIECO00Pa3HOTO OTHOIIEHHS K NPUPOJIE, KaK HCTOYHHKY CYLIECTBOBAHMS )KU3HH Ha 3eMIIe;

MOHMMAaHHMS TII00AIFHOTO XapaKTepa SKOJIOTHIECKUX IPOOIIeM, BIMSIHAS SKOHOMUYECKHUX IIPOIIECCOB Ha COCTOSTHUE MPUPOIHOM 1 COLMANBHOM CpeIbl;

0CO3HaHHS HEOOXOAMMOCTH HCIIOIB30BAHUS JOCTHKEHIH XUMHH JUIS PEIICHHS BOIPOCOB PALMOHAIBHOTO IIPHPOAOIIONIB30BAHMS;

aKTHBHOTO HENIPHUATHS JEHCTBHUH, IPHHOCAIINX BPE] OKPY>KaIOIIEH NMPUPOAHON Cpesie, YMEHHUS IIPOrHO3UPOBATh HEOIarONpHUATHBIE KOJIOTHYECKNE TTOCIIECACTBHUS IPEIIPHHNMAEMBIX
JIEUCTBUI U NMPENOTBPALIATh UX;

HaJIM4Ms Pa3BUTOrO DSKOJOTHYECKOTO MBIIUIEHHS, JKOIOTMYECKOH KyJbTYpBbl, ONbITA JESATENBHOCTH DJKOJOTHYECKOH HANpaBIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS HMHU B
MI03HAaBATENILHOH, KOMMYHHKAaTUBHOM 1 CONMAIBHOM MPaKTHKE, CIOCOOHOCTH U YMEHUS aKTHBHO MPOTHUBOCTOSITH HICOIOTHH XeMO(hoOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHON NMPAKTUKH;

NOHUMaHHMs CIeNU(PUKN XUMHU KaK HayKH, OCO3HaHUs e€ poiu B (JOPMHPOBAHMH PAlMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU LIEJIOCTHOTO IIPECTaBICHUS 00 OKpYKarollem
MHpE KaK O eIMHCTBE MPUPOJIbI M YEIOBEKa, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHHH POOIeM COXPaHEHHUs IPUPOAHOTO PAaBHOBEC UsL;

yOexIEHHOCTH B 0cO00M 3HAYMMOCTH XHUMMHU JUI1 COBPEMEHHOM IMBMIM3aIMU: B €€ I'YMaHHCTHYECKOW HANpaBICHHOCTH M BaXXHOM POJIM B CO3JaHMM HOBOH 0a3bl MaTepHaIHHON
KyJIbTYpBl, PEHICHUN TJIO0AIBHBIX HPOOJIeM YCTOMYMBOTO pPa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOW, NMHIIEBOM M SKOJOTMYEeCKOH Oe30MacHOCTH, B Pa3BUTHH MEIMIMHEL,
obecIieueHNH YCIOBUH yCIENTHOTO TPy/ia U SKOJIOTHIeCKH KOM(POPTHOH XKHU3HU Ka)kKAOTO WICHA 0OIIecTBa;

€CTEeCTBEHHO-HAYYHOH TPaMOTHOCTH: ITOHUMAHUsI CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOIBb3YEeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTHM HCIIOIb30BaTh IOJydaeMble 3HAHMS JUIA
aHanu3a M 00BSACHEHU SABJICHUH OKPYXKAIOIIEro MUpPa M MPOUCXOIAIINX B HEM N3MEHEHHH, YMEHHS JleNlaTh 00OCHOBAHHBIC 3aKITIOUEHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JAHHBIX C
LEIBIO OTY4YEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO NCIIOIB30BATh XUMUUECKHE 3HAHUS JJIsl PELICHUs IPOOIIEM B pealIbHBIX )KU3HEHHBIX CHTYAIHAX;

MHTEpeca K II03HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHWIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAaHMH IO XUMHUU B COOTBETCTBHUHM C >KU3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3iIM4HbIX chepax nNpodhecCHOoHANBHOI JesITeNbHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MerTamnpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS YIeOHOTO npenMeTa « XUMUs» Ha YPOBHE CpeHero o0nero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC i1 (POPMHPOBAHUS MHPOBO33PCHUS OOYYAFOIIUXCS MEKIUCHUILTHHAPHBIC (MEXKIIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAaXKAIOIIUE MEIOCTHOCTh HAYYHOW KAapPTHHEI
MHUpa M CHelu(HKy METOIOB IMO3HAHHS, HCIOJB3YEeMBIX B €CTECTBCHHBIX HayKaxX (MaTepws, BEIECTBO, SHEPIHs, SBJICHHE, MPOIECC, CHCTEMa, HAYYHBIA (DaKT, MPHHIUM, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIICIOBAaHKE, HAOIIOICHHIE, U3MEPEHHE, IKCIICPIUMEHT H APYTHUE);

YVHHBEpCaJbHBIC Yy4eOHbIC NIeHCTBHs (TI03HABaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJSITHBHBIC), oOecneynBaromue (popMHpPOBaHHE (PYHKIMOHAIFHOW TPAMOTHOCTH U COIMATBHOMN
KOMIICTCHIINN o6yqa}0umxcs{;

CIIOCOOHOCTh 00YYAIOIINXCS UCIIOJIL30BaTh OCBOCHHBIC MEKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC yYIeOHBIC MCHCTBUS B MO3HABATEIILHOW M COLUATbHOM
MIPaKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMU YUEeOHBIMH [I03HABATEIbHBIMH, KOMMYHHKATHBHBIMU U PETYJISTUBHBIMU JICHCTBHUSIMHU.

OBJ1aieHNe YHUBEPCAJbHBIMH Y4eOHBIMH NM03HABATEIbHBIMH JIEHCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE AeHCTBHSA:

CaMOCTOSATEIFHO (hOPMYITHPOBATH M aKTyaJIH3HUPOBATh POOIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;



OIIPEEIIATh LIENHU JISSTENbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPHH MX JOCTHKEHHSI, COOTHOCHTB PE3yJIbTaThl AESTEILHOCTH C IIOCTABICHHBIMU LIEISIMH;

UCIIONIb30BaTh MPH OCBOCHMH 3HAHUH TPHEMBI JIOTHYECKOTO MBIIIICHUS — BBIICNATH XapaKTEpHBIC INPU3HAKM MOHSATHH M YCTAHABIMBATH HMX B3aWMOCBSI3b, HCIIOIb30BAThH
COOTBETCTBYIOIINE MOHATHS A1 OOBACHEHUSI OTACIBbHBIX (DAaKTOB M SIBICHUH;

BBIOMPATH OCHOBAHUS U KPUTEPHH VIS KJIACCH(UKALNH BEIIECTB M XUMUUECKHUX PEaAKIIHH;

yCTaHaBJIMBaTh IPUINHHO-CIICACTBEHHBIC CBSI3M MEXXIY H3y4aeMbIMHU SBICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYKACHUS (MHAYKTHBHBIC, NEIYKTHUBHBIC, 10 AHAJOTHHU), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEUHS B PAacCMaTPHBAEMBIX SBICHHAX, (HOPMYIHPOBATH
BBIBOJIBI M 3aKJTIOUCHUS;

NPUMEHSTH B Ipoliecce MO3HAHUS, UCIOJb3yeMble B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE) MOJIENH, NMPeoOpa3oBhIBATH MOJENIBHBIC MPEACTABICHUS — XHMHUYECKHH 3HAK (CHMBOJI)
JJIEMEHTa, XUMHUUecKas (popMyIa, ypaBHEHHE XUMHUYECKOI peakIMy — IpH PelleHUN y4eOHbBIX MMO3HABATENbHBIX M MPAKTUUECKHUX 33/1a4, IPUMEHATh Ha3BaHHbBIE MOJICIIbHbIE MPECTaBICHHS
JUISL BBISIBJICHUS] XapaKTEPHBIX MIPU3HAKOB M3Y4aeMbIX BELIECTB U XUMUYECKUX PEaKLuil.

2) 6a30BBIC HCCIEAOBATEIbCKHE NeliCTBUA:

BJaJ€Th OCHOBAMH METO/0B HAYYHOTO MO3HAHUS BELECTB U XUMUUYECKUX PeaKIuii;

(hopMyTHpOBaTh LETH U 3a/laud UCCIIEIOBaHHS, HUCIOIb30BaTh IOCTAaBJICHHBIE M CAMOCTOATENHLHO C(hOPMYJIMPOBAHHbBIE BOIIPOCHI B KAUe€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI IS
(hopMHpPOBaHUS THITOTE3HI 110 ITPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUI;

BJIaJICTh HAaBBIKAMH CaMOCTOSTENILHOTO IIJIAHMPOBAHMS M MPOBEICHUS YICHHUECKUX SKCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIONATh 3a XOJOM IPOIIECCa, CaMOCTOSTEIHHO
MPOTHO3MPOBATh €r0 PE3yNbTaT, (JOPMYJIHPOBATh OOOOMIEHUS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O IIPOJEIAaHHON
paborte;

NpHOOpeTaTh OMBIT YYEHHUYECKOH HCCIEIOBATEIbCKOM M NPOSKTHOW AEATEIBHOCTH, MPOSIBIATH CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSATEIILHOMY ITOMCKY METOJOB DEIICHHS
MPaKTHIECKUX 3a/1a4, TPUMEHEHHIO Pa3IMIHBIX METOI0B MTO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATLCSI B PA3IMYHBIX HCTOYHHMKAX HWH(OpMauuu (HAy4YHO-TIOMYJIIpHAs JHMTepaTypa XHMMHYECKOTO COJAEp)KaHWs, CIIpaBOo4YHble Mmocodus, pecypchl HHTepHera),
aHAIM3UPOBATh MH(POPMAIIHIO PA3IMYHBIX BUAOB U (OPM MPECTABICHHS, KPUTHYECKHU OLIEHHBATh €€ TOCTOBEPHOCTh M HEMPOTHBOPEUUBOCT;

(hopMyIHpOBaTh 3aIPOCHI M IPUMEHSTH Pa3IMYHbIC METOIbI IIPH TIOMCKE U 0TOOpEe MHPOPMAIMK, HEOOXOAUMOI JUIsl BHITIOJIHEHUS YUEOHBIX 33/1a4 O PEACIEHHOTO THIIA;

mproOpeTaTh OMBIT HCHOIH30BAHUSA HHOOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENHHO BEIOMPATh ONTHMAILHYIO (hOpMY IpecTaBlIeHNs! HHPOPMAIMK (CXeMbl, IpaKH, TUarpaMMBbl, TaOIHIBI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJCTBA IPH paboTe ¢ XMMHUYECKOH MH(pOpPMAIMel: IPUMEHITh MeKIpeaIMeTHble ((hu3nueckue U MaTeMaTHYECKNe) 3HAKH M CUMBOJIBI,
(hopmyIel, aOOpeBHATYPHI, HOMCHKIIATYPY;

HCIIOIb30BaTh U NIPEe0Opa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATIISTHOCTH.

OBJjageHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JefiCTBUAMM:

3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYKZaeMOil TeMbl B XOJ€ IWajora W/WiIM AMCKYCCHH, BBICKAa3bIBaTh HJEH, (POPMYIMPOBATH CBOM IPEAJIOKEHHS OTHOCHTEILHO BBITIOJIHEHUS
MpeJIOKEHHOM 3a1a4u;

BBICTYNaTh C IPE3CHTAlMell pe3yJIbTaTOB II03HABATEIbHON AEATEIHHOCTH, IMOJYYCHHBIX CaMOCTOSATENBFHO MM COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJIHEHHH XUMHYECKOIO
HKCHEPUMEHTa, MPAKTUYEeCKONl pabOThl MO HCCIEIOBAHMUIO CBOWCTB M3Y4aeMBIX BEIIECTB, peaqu3aliy y4eOHOro MpoekTa M (OpMYIHpPOBATH BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHBIX
HCCIIeIOBaHUH IMYTEM COTIIACOBAHMS MO3UINII B X07Ie 00CYKAeHUS 1 0OMEHa MHEHHUAMU.

OgJ1aieHNe YHUBEPCAJIBHBIMH PEryJIsiTHBHBIMHU AeiCTBUAMU:

CaMOCTOSTENIFHO TUIAHUPOBATH M OCYIIECTBIATH CBOIO MO3HABATEIFHYIO ACATENBHOCTD, ONPEACISIA €€ [eNH U 3a7ad, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Ipe/IaraeMblii aITOpUTM JEHCTBHUIN PH BHINOJHEHNH y4eOHBIX M HCCIIEIOBATENbCKUX 3a/1a4, BRIOMpaTh Hanbosee 3(pQEeKTUBHBIA CIIOCO0 MX PEIICHHUS C YUETOM MOTYIEHHS HOBBIX 3HAHHUH O
BEILIECTBAX M XUMHUYECKHX PEAKIHAIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH JeATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI
10 KJIIACC

[IpenmeTHBIE pe3yNbTaTH OCBOCHUS Kypca «OpraHuuecKast XUMID) OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUH 0 XUMIUECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHAPA, PO XMUMUH B TIO3HAHWUH SIBJICHUH PUPOIEL, B (POPMUPOBAHNH MBIIIIICHUS
U KyJbTYPBI TUNYHOCTH, €€ (PyHKIMOHAIEHOW TPAMOTHOCTH, HEOOXOIMMOI! [T pelIeHNs IPAaKTHIECKUX 3a7ad M SKOJIOTHIECKH 00OCHOBAHHOT'O O THOIICHHUS K CBOEMY 37I0POBBIO M PHPOTHON
cpere;



BJIaJICHUE CHCTEMOW XMMUYECKUX 3HaHMH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE HOHITUS (XUMHYECKUI DJIEMEHT, aTOM, DJICKTPOHHAsi 000JI0YKa aToMa, MOJIEKyJla, BaJICHTHOCTB,
3JIEKTPOOTPHULIATEIBHOCTD, XUMHUUECKasl CBA3b, CTPYKTYpHas Gopmyna (pa3BEépHyTass M COKpamEHHAsT), MOJIb, MOJISIPHAsT Macca, MOJIIPHBIN O00BEM, yrIeponHbIil CKeleT, PyHKIHOHAIbHAS
TpyImna, paukal, H30MEpHs, W30MEpPbI, TOMOJIOTHYECKUI ps, TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPOJ M a30TCOJICPIKAallfe COCAMHEHUS, MOHOMEp, IIOJIHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSANHEHU); TEOPHH U 3aKOHBI (TEOPHS CTPOCHUSI OpraHnmdeckrx BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHIN
A3BIK XMMHHU; MHPOBO33PEHUYCCKHE 3HAHMUS, JISKAIIHME B OCHOBE ITOHMMAHHUS MPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (PaKTOJNOTMYECKHE CBEACHHS O CBOMCTBAaX, COCTaBe,
MOTy4CHHUH U 0€301TaCHOM HCIIOIb30BAaHNH BaXKHEHIIINX OPraHMYECKNX BEIIECTB B OBITY M IPAKTHIECKOHN JICSTENBHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHWH BBIABIATH XapaKTCPHBIC NPH3HAKN MOHSATHH, YCTAaHABIMBAaTh MX B3aHMMOCBSA3b, HCIIOIb30BAaTh COOTBETCTBYIOINIME IOHATHS IPH OMHCAHWM COCTAaBa,
CTPOEHUS U MPEBpaLlCHUH OPraHNueCKUX COCIUHEHUH;

c(OpPMUPOBAHHOCTh YMEHHH MCIOJIb30BaTh XMMUYECKYIO CHMBOJHKY JJISI COCTAaBJICHHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaiéHHOW) (OpMyN OpraHHYECKHX
BEIIIECTB U YPaBHEHUN XUMHUECKUX PEAaKLUi, U3TOTaBIMBATh MOAEIH MOJICKYJI OPraHUYECKUX BELECTB I MILTFOCTPALMU UX XUMHUECKOT0 ¥ MMPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHMH YCTaHAaBJIMBATh NPHHAIIECKHOCTh M3YUYEHHBIX OPraHWYECKHX BEIIECTB MO MX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJAcCy/TpyNIle COeAWHEHUH
(yrieBomopoabl, KHCIOPOJ U a30TCOEPIKAIe COeJMHEHHS, BLICOKOMOJICKY ISIPHBIE COeIMHEHHs), 1aBaTh UM Ha3BaHMs 10 cucremarndeckoil HomeHkiarype (IUPAC), a Takxe npuBOANTH
TPUBHUAJbHbIC HA3BaHMS OTHEIBHBIX OPraHWYECKUX BEIIECTB (ITWIICH, NMPOIMJIEH, aleTHIICH, STHICHIJHMKONb, TIMLUEpUH, (eHos, (GopManbIeruy, auneTajbJeri]l, MypaBbHHAs KUCIIOTa,
YKCYCHasI KHCIIOTa, OJICHHOBAs KHCIO0TA, CTEAPHHOBAs KHCIOTA, TII0K03a, PPyKTO3a, KpaxMall, IeJUTI0I03a, TIIHINH);

c(OpPMHUPOBAHHOCTH YMEHUSI OTIPEEIATH BUIBI XUMHIECKON CBSI3M B OPTaHUYECKUX COCIMHEHMAX (OANHAPHBIE 1 KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSITH ITOJIOKCHUSI TEOPUH CTPOCHHMS OpraHmdeckux BemecTB A. M. ByTiepoBa 11t 0ObsSCHEHHS 3aBHCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBA U
CTPOCHMS; 3aKOH COXPaHEHHs MacChl BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOIMCTBA THITMYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB OPraHHYECKUX BEIIECTB
(meraH, 3TaH, TWJIEH, NPOIWICH, alleTWIEH, OyTagueH-1,3, meTmwiOyTagueH-1,3, 6eH3071, METaHOJ, 3TAHOJN, STHICHIJIMKONb, TIUIECPHH, (hEHOJ, alleTaNnbAerul, MypaBbHHAS U YKCyCHas
KHCJIOTHI, TJIIOK03a, KpaxMmall, LIeJUII0I03a, aMHHOYKCYCHas KHCIIOTa), WITIOCTPHPOBATh T€HETHYECKYI0 CBA3b MEXKJy HMMH YPaBHEHHSMM COOTBETCTBYIOIIMX XMMUYECKHMX peakuuil c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEePU30BaTh MCTOYHUKU YTIIEBOJAOPOJHOTO CHIPbs (HE(Th, MPUPOAHBIA Ta3, yrojib), CocoObl MX IepepaboTKU M MPaKTHYECKOe NPUMEHEHHUE
MPOAYKTOB IepepaboTKy;

c(OpPMHUPOBAHHOCTH YMEHUI1 MPOBOANTH BBHIUYUCIICHUS 110 XMMUUECKHM YpPaBHEHHUSAM (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WITM MPOIYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BEIIECTB HIIM MPOJYKTOB PEAKIINN);

c(OpPMHUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOM 3HaHMWH 00 OCHOBHBIX METOAAX HAyYHOTO ITO3HAHMS, HCIIOJIB3YEMBIX B XUMHUH P M3YYEHHH BEIIECTB M XMMHUYECKHUX SBICHHUH
(mabnronenne, U3MEpeHHe, SKCIIEPUMEHT, MOJICTUPOBAHKE), UCTIOIb30BAaTh CUCTEMHbBIE XUMHYECKNE 3HAHUS IS TIPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIMAX, CBA3AHHBIX C
BEILIECTBAMH M MX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTE YMEHHH COONIONAaTh TMpaBMWiIa IIOJb30BAHUS XUMHWYECKOW IOCyIOoH M J1abopaTOpHBIM O0OpYyIOBaHMEM, a TaKXKe IpaBHWia OOpalleHus] C BEIIeCTBaMH B
COOTBETCTBHMHM C MHCTPYKIMSAMHU IO BBITIOIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIIBITOB,;

c(OpPMHUPOBAHHOCTh YMEHUIl IUIAHMPOBATh W BBIMOJHITh XUMHYECKUI IKCIIEPUMEHT (IIPEBPAILEHUS] OPIraHUYECKUX BEIIECTB MPU HAarpeBaHUHM, IOJyYCHUE STUJICHA U M3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIE PEAKLMH OPraHMYECKHUX BELIECTB, JEHATypalMs OCJKOB IPU HArpeBaHWU, LIBETHbIC PEAKIMH OEJKOB) B COOTBETCTBHU C IPAaBUJIAMH TEXHUKH OE30MACHOCTH IPH
oOpallleHnu ¢ BellecTBaMH W J1abOpaTOpHBIM O0OPYIOBaHHEM, MPEACTABISITH PE3yJbTaThl XMMUYECKOrO JKCIEpHMEHTa B (opMe 3alicH YpaBHEHHIl COOTBETCTBYIOUIUX DPEaKIHMH H
(hopMyIHpPOBATEH BEIBOJIBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHIECKN AHAIM3HPOBATH XUMHUYECKYIO HH(POPMAIIHIO, TOTyJaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeaCTBa MaccoBoW MH(popmanuu, HTepHET U IpyTHX);

c(hOPMHUPOBAHHOCTh YMEHHH COONIONATh MpaBIiIa 3KOJIOTWYECKH IEIecO00pa3sHOro MOBEIACHHS B OBITY M TPYAOBOH MEATEIHHOCTH B ILEJISIX COXPAaHEHHUS CBOETO 3M0POBBS H
OKpY’Karollell NPUPOJHON CpeAbl, OCO3HABATh OMACHOCTh BO3AEHCTBHS Ha XKHBBIE OpraHU3MbI ONpPENENEHHBIX OPraHMYECKHUX BEIIEeCTB, MOHMMAas cMblca nokaszarens ITJK, mosicuare Ha
IpUMEpax CocoObl yMEHBIICHHUS U MPEJOTBPAILCHHS UX BPETHOTO BO3/ICHCTBYS HA OPTaHU3M YEIIOBEKa;

JUIS1 00yYaroIIMXCsl C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBS: YMEHUE IPUMEHSTH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMUS BELIECTB U XUMUYECKUX SIBJICHNUH;

JUISL CIIETIBIX M CITa00BUSIIMX O0Y4YaIOIUXCsl: YMEHHE HCIO0Ib30BaTh pelibepHO-TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins s 3amiucn XuMuaeckux popmyit.

TEMATHUYECKOE INTAHUPOBAHME 10 KJIACC

KoauuecTBo yacoB
Ne i/ HaumeHnoBaHue pa3aesoB U TeM NPOrpaMMbl DJleKTpOoHHbIe (LM (pPOBbIE)

Beero KoHnTpoabHbIe IIpakTHyeckue 06PA30BATETLHBIE PECYPChI
padoThI padoThI

Paznea 1. Teopernueckue 0CHOBbI OPraHMYeCKO XMMUH




11 [Ipenmer opranmdeckoit XuMuu. Teopust CTPOSHUS 3 0 0 bubamoreka [JOK
oprannyeckux coenuHenuii A. M. Bytieposa https://lesson.edu.ru/04/10
12 Knaccugukarms opranndeckux BemiecTs. Bumbt 3 5 05 0 BI/I6JIII/IOT6Ka 1IOK
HU30MEPHH, TOMOJIOTH. THITEI XUMHYECKAX PEaAKITHIA. https://lesson.edu.ru/04/10
Hroro nmo pazneay 8
Paznea 2. YrieBoaopoabl
21 [penensHBIC YTIEBOJOPOIB — aJTKAHBI 2 0 0 ﬁggg:%?;segngglfru 104/10
29 HemnpenenbHble yrieBogOpOAbl: aJIKEHbI, adKaIUueHbI, 9 05 1 Bbubnnorexa [JOK
ATKHHBI https://lesson.edu.ru/04/10
2.3 ApoMaTHYECKHUE YTICBOIOPOIBI 2 0 0 ﬁggglfl?;se;;ln%gfru 104/10
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJOPOIOB U UX 2 0 05 bubnunorexa [JOK
nepepaboTka https://lesson.edu.ru/04/10
25 oprariicororo Beueetss 1o Mackost 107 1 2 ) 0 Butimorexa LIOK
HPOYKTAM CrOpaHA, https://lesson.edu.ru/04/10
HTtoro mo paznenay 17
Pa3nen 3. Kucinopoaconep:kaniue opraHudecKkne coeTnHEHHs
3.1 Criupre. deron > 0 ! ESS;I:I;/T;:;;n.Légf ru/04/10
32 Ansnerunsl. KapooHOBEIE KHCHOTHI. CIIOKHBIE 9 0 1 bubarorexa [TOK
3¢upb https://lesson.edu.ru/04/10
33 YTReBOzE S ! 05 ﬁﬁ%‘f&?&%ﬁf ru/04/10
Hroro no pazageny 19
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeIMHeHus
4.1 AMWHBI. AMHHOKHCIIOTBL. benkn 9 0.5 0.5 bubmorexa HOK
https://lesson.edu.ru/04/10
HWroro mo pazueny 9
Pazgen S. BeicokoMoJIeKYISPHBIC COCMHEHUSI
51 ITnactmaccel. Kayuyku. BonokHa 10 1 0.5 ﬁgggj?;:gnggfm /04/10
Hroro no pazneay 10
Pa3nen 6. Bruosoruyeckn aKTUBHbIE OPraHUYeCcKHe BellecTBa.
6.1 BuramuHbl, ropMOHBI, JIEKAPCTBA. 5 0 0.5 ﬁggg:%?;segnggfm /04/10
Hroro 5
OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4.5 5.5
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IIOYPOYHOE IINTAHUPOBAHME 10 KJIACC

KoanuecTBo yacon

Ne o/ Tema Ka Hdara DJIeKTPOHHBIE NU(POBLIE
) eMa ypo Bcero Konrpoanmbie pakrnieckue H3ydeHus odpa3oBaTebHbIE pecypChl
padoThI padoThI
1 IIpeamer opraHnueckoi XUMuUH, €€ BOSHUKHOBEHUE, Pa3BUTHE 1 0 0 05.09.2023 B:I/I6JII/IOT6Ka HOK
¥ 3Ha4YCHUE. https://lesson.edu.ru/04/10
2 Teopus CTPOCHHS OPraHMECKHX COCMHEHHH A. M. 1 0 0 07.09.2023 13.1/16111/10Te1<a I[MOK
BytnepoBa, €€ OCHOBHBIC MOJNOKEHHS. https://lesson.edu.ru/04/10
| Doemeaneme. oo oo s | ; o oo | Dok
OMCHICIATYPA (CHCTEMATHCCKA) 1 TPHBHA ¢ Haspa e https://lesson.edu.ru/04/10
OpPTraHMYECKUX BEIIECTB.
bubamoreka [JOK
4 W3omepust opraHn4eckux BEIIeCTB. 1 0 0 14.09.2023 https://lesson.edu.ru/04/10
N . bubarorexa [JOK
5 THIBI XUMHYECKIX PEaKIiii B OPraHUIEeCKOW XUMUH. 1 0 0 19.09.2023 https://lesson.edu.ru/04/10
bubanoreka [JOK
6 Pemenne 3a1a4 Ha BEIBOX (POPMYIT OPTaHUIECKOTO BEIIECTBA. 1 0 0 21.09.2023 https://lesson.edu.ru/04/10
bubanoreka [JOK
7 Perrenue 3amayu Ha BBIBOJ] (POPMYIIBI OPraHUIECKOTO BEIIECTBA 1 0 0 26.09.2023 https:/lesson.edu.ru/04/10
8 CucreMmaTnsanys 1 00001IeHnE 3HaHE/II/I o teme Ne 1 «Teopus 1 05 0 28.09.2023 ]—):I/I6J'II/IOT6Ka HOK
CTPOEHHSI OPTAHUYECKUX COEIMHEHUI. https://lesson.edu.ru/04/10
) . Bubmmorexa [IOK
9 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHICCKAN P, 1 0 0 03.10.2023 https://lesson.edu.ru/04/10
N bubaroreka [TOK
10 MerTaH U 3TaH — TPOCTEHINE MPEICTABUTENN AIKAHOB. 1 0 0 05.10.2023 https://lesson.edu.ru/04/10
. o bubaunoreka [JOK
11 AJIKEeHBI: COCTaB U CTPOCHHE, CBOHCTRA. 1 0 0 10.10.2023 https://lesson.edu.ru/04/10
. bubnuoreka LJOK
12 OTuUIEH U MPONIeH — MPOCTEHIINe NPeICTABUTENN AJIKEHOB. 1 0 0 12.10.2023 https://lesson.edu.ru/04/10
bubaroreka [TOK
13 HomusTunen 1 0 0 17.10.2023 https://lesson.edu.ru/04/10
14 IIpakTHyeckasn pztﬁoTa Ne 1. «IlosryyeHue 3THIICHA B 1 0 1 19.10.2023 B.I/I6J'II/IOTCKa HOK
H3y4eHHe ero CBOMCTBY» https://lesson.edu.ru/04/10
15 Anxanuensl. byranuen-1,3 u metunOyraguen-1,3. [Tomyuenue 1 0 0 24.10.2023 B:I/I6III/IOT€Ka [HOK
CHHTETHYECKOTO KaydyKa W Pe3UHBI https://lesson.edu.ru/04/10
bubnuorexa [IOK
16 Kayuyxi. ! 0 0 26.10.2023 https://lesson.edu.ru/04/10
AJKHMHBI: COCTaB X 0COOEHHOCTH CTPOEHUSI, TOMOJIOTHYECKU I bubnnorexa [JOK
17 N 1 0 0 09.11.2023 .
psia. AlleTiiieH — MPOCTEUIINN TPeCTaBUTEIh aJTKUHOB. https://lesson.edu.ru/04/10
. Bubaunorexa [TOK
18 Xumuueckue cBOICTBa, MOyUYeHHE U IPUMEHEHHUE aIKHHOB. 1 0 0 14.11.2023 https://lesson.edu.ru/04/10
19 BoruncneHust Mo ypaBHEHNIO XUMUIECKON PEAKIUH. 1 0.5 0 16.11.2023 bubanoreka [JOK
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) Bubmmorexa IIOK
20 Apenbl: 6eH301 ¥ TOIY0)I. TOKCHYHOCTH apEHOB. 0 21.11.2023 https://lesson.edu.ru/04/10
21 I'eHeTnueckas CBsI3b YIICBOIOPOOB, MIPHHAIICKAIINX K 0 93.11.2023 bubnuorexa [TOK
Pa3IHYHBIM KJIACCaM. o https://lesson.edu.ru/04/10
IIpupoHbIC HCTOYHHUKH YTIIEBOAOPOIOB: MPUPOTHBIN ra3 u
N bubnuorexa [TOK
22 MOMYTHbIE He(TSAHBIE Ta3bl, HEYTH U MPOTYKTHI €€ 0 28.11.2023 https://lesson.edu.ru/04/10
nepepabOTKH.
IIpupoHbIC HCTOYHHUKH YTICBOAOPOIOB: MPUPOTHBIN ra3 u
N bubnuorexa [TOK
23 MOMYTHBIE He(TSAHBIE Ta3bl, HEPYTH U MPOTYKTHI €€ 0.5 30.11.2023 https://lesson.edu.ru/04/10
nepepabOTKH.
24 Pewenue 3anau o teme «YIieBoAOPObl U UX IPUPOIHBIE 0 05.12.2023 B:I/I6JII/IOT6Ka HOK
HCTOYHHKI) https://lesson.edu.ru/04/10
25 K 6 v 0 07.12.2023 bubamorexa [IOK
OHTPOJIbHASI padoTa Mo pa3aeiay «YIiaeBoI0poab» A2. https://lesson.edu.ru/04/10
[IpenenbHbIC OMHOATOMHBIC CITUPTHI: METAHOJ M STAHOJL. bubnunorexa [JOK
26 Bomopoanas cBs3b. 0 1212.2023 https://lesson.edu.ru/04/10
27 XuMHU4YecKkre CBOMCTBA , TOMyYeHHE U MPUMEHEHHUE CITUPTOB 0.5 14.12.2023 bubimorexa HOK
’ ' ' o https://lesson.edu.ru/04/10
) Bubmmorexa [IOK
28 MHOroaToMHBIE CIIUPTHL: STHJIEHIIMKONb U TIHLEPHH. 0.5 19.12.2023 https://lesson.edu.ru/04/10
. bubarorexa [JOK
29 KameHnHBI# yros. 0 21.12.2023 https://lesson.edu.ru/04/10
30 DeHoJI: CTpOeHHE MOJIEKYITI, (PU3UYECKUE U XUMUYECKHUE 0 26.12.2023 Bubnuorexa IIOK
CBOMCTBA, MPUMEHEHUE " https://lesson.edu.ru/04/10
31 Anpaerupl: popMabIerua ¥ aeTalbaerua. AleToH 0 28.12.2023 bubmmorexa [IOK
: ‘ o https://lesson.edu.ru/04/10
32 XUMHUYECKUE CBOMCTBA, MOJyUYEHUE U IPUMEHEHHE aJIbJAECTUAOB 0 11.01.2024 B.I/I6J'II/IOT6Ka HOK
Y KETOHOB https://lesson.edu.ru/04/10
33 OIHOOCHOBHBIC TIpEACIbHBIC KApOOHOBEIC KHCIIOTHI: 0 16.01.2024 B.I/I6J'II/IOT6Ka HOK
MYpaBbUHAS H YKCYCHAsI https://lesson.edu.ru/04/10
XuMHUecKue cBOICTBa , MOMy4YeHNE U IPUMEHEHNE Bubmmorexa [IOK
34 KapOOHOBBIX KUCIIOT 0 18.01.2024 https://lesson.edu.ru/04/10
35 HpaKTﬂ‘:eCKaﬂ padora Ne 2. «CBoiicTBa pacTBOpa 1 23.01.2024 B.I/I6III/IOT€K3. [HOK
YKCYCHOI KHCJIOTBDY https://lesson.edu.ru/04/10
CreaprHOBas U OJIEMHOBAsI KUCJIOTHI, KaK MIPEICTaBUTEIHN Bubmorexa [IOK
36 0 25.01.2024 i
BBICIIHX KapOOHOBBIX KUCIIOT https://lesson.edu.ru/04/10
37 MI:IJ'Ia KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOFOIIIEE 0 30.01.2024 B.I/I6J'II/IOT€Ka HOK
JIeiCTBHE. https://lesson.edu.ru/04/10
38 CrnoxxHble 3(pUpHI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 0 01.02.2024 bubamnorexa [[OK
I'uaponus citoKHbIX 3(PUPOB. o https://lesson.edu.ru/04/10
39 JKupbr: ruaponns, npuMeHEeHNE, OHOIOTHIECKast POJIb JKUPOB. 0 06.02.2024 bubmorexa HOK

https://lesson.edu.ru/04/10
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VYrieBopl: cocTaB, kKiaccupukanus. BaxHeimne Bbubnnorexa [IOK
40 0 0 08.02.2024 .
MPEeJICTaBUTEIIN: TIIF0K03a, (PYKTO3a, caxaposa. https://lesson.edu.ru/04/10
Bbubnnorexa [JOK
41 Kpaxman u memmton03a Kak IpUPOIHBIE TOJIMMEPHI. 0 0 13.02.2024 https://lesson.edu.ru/04/10
JlabopatopHnas paboTa.VlneHTHUKAIIS OPTraHUISCKAX Bubmmorexa IIOK
42 COCIMHCHUIA. 0 0.5 15.02.2024 https://lesson.edu.ru/04/10
43 I CHETHYECKAs CBA3b MY KIIACCAMH OPraHHIECKIX 0 0 20.02.2024 13.1/16111/10Te1<a [HOK
COCTMHCHHUIL. https://lesson.edu.ru/04/10
KonTpouabHnas padora no pazaeny «Kuciopojacoaepaxamue bubnuorexa [TOK
44 1 0 22.02.2024 .
OpraHuvecKHe CoOeTHHEHUs. https://lesson.edu.ru/04/10
) Bubmmorexa IIOK
45 AMWHBI: METHJIAMUH W aHUJIHH. 0 0 27.02.2024 https://lesson.edu.ru/04/10
bubaroreka [JOK
46 Annun 0 0 29.02.2024 https://lesson.edu.ru/04/10
47 AMMHOKHCIIOTHI KaKk aM(OTEpHBIE OpPraHMYEeCKHUE COCMHEHHS, 0 0 05.03.2024 bubnunorexa [JOK
uX OMOJIOTHYECKOE 3HaYeHHe. [IenTHIbl. e https://lesson.edu.ru/04/10
XuMHUecKue CBOICTBa, MONyUYeHHE U IPUMEHEHHUE bubnunorexa [JOK
48 AMUHOKHCIIOT. 0 0 07.03.2024 https://lesson.edu.ru/04/10
9 B 0 0 12.03.2024 bubmorexa HOK
€JIKH KaK MPHUPOIHBIC BEICOKOMOJIEKYISAPHBIC COCTUHCHNS. .03. https://lesson.edu.ru/04/10
. bubamoreka [JOK
50 XuMu4deckue CBOICTBa, MONyUCHHE U IPIMEHEHIE OCIIKOB. 0 0.5 12.03.2024 https://lesson.edu.ru/04/10
bubnnorexa [IOK
51 HyxnenHOBBIE KHCIOTHI. 0 0 14.03.2024 https://lesson.edu.ru/04/10
52 opramaccint cocmmena 1 1% maxOACHI B O 0 0 10.08.2024 Butmiorera LIOK
R https://lesson.edu.ru/04/10
PUPOICY.
53 oprammeecue cosmument 1 naxO TG 8 50T 05 0 21.03.2024 Butmmorera LIOK
: e https://lesson.edu.ru/04/10
PUPOICY.
bubaroreka [TOK
54 DepmeHTEL 0 0 04.04.2024 https://lesson.edu.ru/04/10
Bbubaunorexa [IOK
5 Brramiher 0 0 09.04.2024 https://lesson.edu.ru/04/10
Bbubnuorexa [IOK
56 TopmoHEL 0 0 11.04.2024 https://lesson.edu.ru/04/10
bubnuorexa [IOK
57 Jlexapcrsa. 0 0 16.04.2024 https://lesson.edu.ru/04/10
Bbubaunorexa [JOK
58 JlaGopaTopHas padora «O0Hapy:KeHHe BUTAMHHOBY. 0 0.5 18.04.2024 https://lesson.edu.ru/04/10
59 OcHOBHBIE TIOHSATHS XHMHH BEICOKOMONEKYIPHBIX 0 0 23.04.2024 1?1/16J'H/IOT€Ka OOK
COCIMHEHUH https://lesson.edu.ru/04/10
60 HcKyccTBEHHBIC ONUMEPBI M CHHTETHUECKHE TTOJIUMEPbI 0 0 25.04.2024 bubmmorexa ITOK
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61 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1 0 0 30.04.2024 Bbubnnorexa [IOK
COCTMHCHUIA. " https://lesson.edu.ru/04/10
bubaunoreka [JOK
62 ITonyuenue u nprUMeHEHHE UCKYCCTBEHHBIX TTOIUMEPOB. 1 0 0 02.05.2024 https://lesson.edu.ru/04/10
63 CHHTETHYECKHE MIaCTMACChl, BOJOKHA. 1 0 0.5 07.05.2024 h ttpgﬁfézgae:;u%8§4 10
64  CunteTHUCCKHC KaydyKH. 1 0 0 14.05.2024 A ttpfﬁ?ezggﬁee“;ﬁ?& o
65 KoHnrtposabHasi padoTa 1o Kypcy OpraHu4ecKoil XuMmuH. 1 1 0 16.05.2024 http?;?;ig?:gul‘}uo/gzl 10
O6o011eHre U cucTeMaTr3alys 3HaHU| 1o TeMe bubnuoreka [TOK
66 «YTJEeBOIOPOABI U UX MPUPOTHBIC UCTOYHUKIY. 1 0 0 21.05.2024 https://lesson.edu.ru/04/10
O6o011eHre U cucTeMaTr3alys 3HaHU| 10 TeMe
67 «Kucnopoaocoaepxaiue OpraHn4ecKue COeIMHEHNS U UX 1 0 0 23.05.2024 bubmmorexa [IOK

HaXOJKICHUE B KUBOU MPUPOILY.

68 Pemenue 3a1a4d 10 U3y4eHHBIM TEMaM. 1 0 0

OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68 4.5 55

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O TPOLTECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISI YHEHUKA

O. C. I'abpuensin, U. I'. Ocmpoymos, C. A. Cradkos. Xumusl.

10 xnacc. ba3oBblil ypoBeHb. YUeOHUK.

2. 0. C. I'abpuensn u op. Xumus. 10 knacc. ba3oBeii ypoBeHs. Meroauueckoe nocodue.

3. 0. C. I'abpuensn, C. A. Cradkos. Xumus. 10 kiacc. bazoblit ypoBeHb. Pabouas tetpas.
4. O. C. I'abpuenan, Y. B. Tpuzyouax. Xumust. COOpHUK 33124 U

ynpaxkHeHuid. 10 knacc. ba3oBblil ypoBeHb.

5. DnekTpoHHas popma ydeOHHKa

METOJNYECKHUE MATEPHAJIBI IJISA YYUTEJISL
OUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

Bbubnunoreka [JOK https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

bubanorexka [JOK
https://lesson.edu.ru/04/10
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