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MNOACHUTEJIbBHASA 3AIIUCKA

[IporpamMma 1o xuMuM Ha YpOBHE CpEIHETO 00IIero oo0pa3oBaHus pa3padborana Ha ocHoBe DeepanbHOro 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOEHUS (PeaepaibHOM
oOpazoBaTeibHON mporpamMmbl  cpeanero oOmiero o6pazoBanus (POII COO), npencraBieHHbix B DenepaibHOM
rocyJaapcTBeHHOM oOpa3oBartenbHOM ctanaapte COO, ¢ yuérom KoHueniuu npenoaaBanusi yaeOHOTO peameTa « XUMUs»
B 00pa3oBaTeNbHbIX opranuzaiusax Poccuiickoit deaeparuu, peann3yomyux OCHOBHbIE 00pa30oBaTeIbHbIE TPOrpaMMBbI, U
OCHOBHBIX MoJioxkeHni «Ctpareruu pa3Butus BocnutaHusd B Poccuiickoin ®depepauun Ha nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MTOAX0I0B K pa3paboTKe MporpaMMBbl 10 XUMHUH, K ONIPEISTICHUIO 00IIel cTpaTeruu 00y4ueHusi, BOCITUTAHUS U
pa3BUTHsA OOy4YarOIIUXCS CpeAcTBaMH ydeOHoro mpeamera «Xumus» s 10 kmacca Ha 0a30BOM ypOBHE COCTAaBWIIH
koHuentyainbHble mojoxeHuss I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COAEpKaHUS, PE3yJbTaTOB OOy4YEHUS H
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TMOJIy4aeMO€ BBIMYCKHHUKAaMU OO0IIeo0pa30BaTEIbHON  OpraHU3allud, SIBISETCS
HEOTHEMJIEMOI YacThiO UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIINM STAllOM PeaU3allii Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KJIIOUYEBBIX IIEHHOCTEW, MPHUCYIIUX IIEJIOCTHOM CHCTEeME XHMHUYECKOro 00pa3oBaHUs. DTHU IEHHOCTHU
KacaloTCsl TMO3HAHUS 3aKOHOB MPHUPOAbI, (OPMHUPOBAHUS MHUPOBO33PEHHS U OOIIEH KyJIbTYypbl YElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W TPHUPOAHON cpene. Peanmmsyercss xummueckoe
oOpa3oBaHHEe OOYyYAIOIIMXCS HAa YpPOBHE CpeaHero oOmero oOpa3oBaHHUsS CPEACTBAMH Y4eOHOTO MpeaMeTa «XHUMUs,
collepKaHHe W TMOCTPOCHHE KOTOPOTO OMpEAENICHbl B MPOrpaMMe MO XUMHHU C YYETOM CHenu(UKUA HAyKH XUMHH, €€
3HAUEHUs B MO3HAHUH MPHUPOILI M B MAaTEPUAIBHON JKU3HU OOINECTBa, a TAKKe C YYETOM OOIIMX IEJIe U MPUHITUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeIHero od1iero oopazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK MTPAeT 0COOYIO POJIb B COBPEMEHHOMW ITUBUIIM3AIIUU, B CO3TaHUU
HOBOM 0a3bl MaTepHaNbHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3aHMe IEJTOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOJIBI U YETIOBEKA, KOTOPOe GOpMHUPYyETCS
B XMMUU Ha OCHOBE TOHMMAHHUSI BEIIECTBEHHOI0 COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3U MEXKAY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMH M BO3MOKHBIMHU 00JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOAEHCTBYS C APYIMMH €CTECTBEHHBIMUM HayKaMM, XHMHS CTajla HEOTBEMIIEMOM YacTbl0 MUPOBOU
KYJbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIICIIHOTO TPY/Ia M )KM3HU KaX10T0 uieHa oomectBa. CoBpeMEeHHasi XMMUS KaK HayKa
co3yjaTesibHasA, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelIeHHE INI00aNbHbIX MPOOJIEM YCTONUYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOH, IKOJIOTMYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBS.

B cootBeTcTBUM ¢ OOUIMMU LENSIMU U PUHLIUIIAMU CPEAHETO 00LIEro o0pa3oBaHus COJEpKaHUE MpeaMeTa « XUMHUSI»
(10 xmacc, 06a30BbIi YpOBEHb H3YUYEHHS) OPHUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TOATOTOBKY
oOy4aromuxcs, HeOOXOIUMYIO UM JUJISi BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOUYEHHUS B KU3HBb
COLIMYMa, MTPOJOJKEHUSI 00pa30BaHMsl B pa3IMUHbIX 00JIaCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBasiomuMu  npeAMeTa «XUMHs» ABISIIOTCA  0a3oBble Kypcebl — «Opranuyeckass xumus» u «OOmas u
HeopraHu4eckasi XUMHsI», OCHOBHBIM KOMITOHEHTOM COJI€pKaHUS KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HayKu: cCUCTEMa
3HAHHUM 10 HEOPraHMYECKOW XMMUU (C BKIIOYCHUEM 3HAHUU W3 OO0IIeH XMMUU) U OopraHndeckoil xumun. GopMupoBaHue
JAHHOM CUCTEMBbl 3HaHUM MpU U3YYEHHUH MpeaMeTa 00eCrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa conepxkanusi KypcoB — «Opranndeckas xumusi» U «OO01as u Heopranuueckas XuMus» chopMHUpOBaHa B
IporpaMMe M0 XMMHUHU Ha OCHOBE CHUCTEMHOTO MOJXO0Jla K M3yYEHHIO yueOHOTO MaTepualia U 00YyCJIOBIIEHa UCTOPHUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OIpPEACIIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUUYECKUX COCIMHEHUM, a TAKXKE HAa YPOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuu BemecTB. CBeeHus 00 M3ydaeMbIX B Kypce BEIeCTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB IO CIIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COeAMHEHHI. B Kypce opranuueckoi
XMMUH TIOJIYy4yaloT pa3BUTHE CQHOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsS I€pBOHAYAJIbHBIC
NPEJCTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(UKALMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT MX
CTPOCHMS, O XUMHUYECKON PEAKIIHNH.

[lon HOBBIM YIJIOM 3peHHS B ImpeaMere «XuMHus» 0a30BOro YpOBHS paccMaTpUBAETCS HM3YUYCHHBI Ha YpOBHE
OCHOBHOT'O 00IIIEro 00pa30BaHUs TEOPETUUYECKUI MaTepuan M (AaKTOJIOTMUECKHE CBEJICHUS O BEIIECTBAX M XMMHUYECKOMN
peakunu. Tak, B 4acTHOCTH, B Kypce «O011ast 1 HeopraHmdeckasi XuMus» 00y4aroluMcs MPeI0CTaBIsETCs BO3MOKHOCTh
OCO3HATh 3HAYEHHE MEPUOJUYECKOrO 3aKOHA C OOIIETEOPETHUYECKHMX M METOAOJOTHYECKHX MO3HMIMNA, TIy0Xe MOHITH
HUCTOPUYECKOE U3MEHEHHE (PYHKIIUM 3TOr0 3aKOHA — OT 00001Ia0IIeH 10 00BSICHSAIOMIEH U MPOrHO3UPYIOLIEH.



Ennnasa cucrema 3HaHUM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U MNPUMEHECHUU, & TAKXKE O
XUMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs NOMOJHSAETCA B Kypcax 10 kjacc sneMeHTamu
COJICpKaHMsI, UMEIOIUMHU KYJIbTYpOJIOTUUECKUH W TPUKIAIHONW XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHHM C JIPYTUMU HayKaMU, PacKphIBAIOT €€ poJib B IMO3HABATEIBHOM W MPAKTHUYECKON AESTEILHOCTU
YeJI0BEeKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHUM
XUMUHU, TIOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3AHHBIX C
XUMUEH, KpUTUYECKH OCMBICIIMBATh HH(DOPMAITUIO U IPUMEHSTH €€ JIJIs MOMOJTHEHUS 3HAHUH, PEIICHHS MHTEJUICKTYaIbHBIX
U DKCIIEPUMEHTAJIBHBIX MCCIIEIOBATENIbCKUX 3a7a4. B 1enom conepxanne yueOHOTro mpeamMeTa « XUMHs» JTaHHOTO YPOBHSI
U3Y4YEHUs OPUEHTUPOBAHO HAa (POPMUPOBAHUE Yy O0YUAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI J1J1sl TOHUMAaHUS PUI0COPCKUX
ujeH, TaKMX Kak: MaTepruaJbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOro MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTb IPUPOJIHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEIISHUS TPOTUBOPEUUN MEXKTY
HOBBIMHU (DaKTaMH M TEOPETUUYECKUMU TMPENOCHUIKAMH, OCO3HAHUE POJIM XUMUM B PEIICHUU HKOJOTUYECKUX MpolseM, a
TaKKe Mpo0sieM cOepexeHust FHEPTETUIECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTePHAJIOB.

B nane perenus 3aja4 BOCOUTaHUS, PA3BUTHS U COIMANIM3AIMU O0YUYAIOIIUXCS TPUHATHIE TPOrPaMMON MO XUMHUHU
MNOJIXOJbI K OMPENEICHUIO0 COAEpX aHUS U IMOCTPOEHUs MpeAMeTa MpeaycMaTpuBaioT (HOPMHUPOBAHUE YHUBEPCAIBHBIX
y4eOHBIX NEHUCTBUI, UMEIONIUX 0a30BO€ 3HAYEHUE ISl Pa3jIWYHBIX BHUJIOB JIEATEIHLHOCTH: PEIICHUs MpoOiieM, MOUcCKa,
aHanu3za M o0paboTKu HWHGPOPMAIMU, HEOOXOAUMBIX JUIS TPHOOPETEHHUS OIbITa MPAKTHUYECKONW W HCCIIeI0BaTEIbCKOM
JESTEIHHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TTO3HAHUU XHUMHUH.

B npakTuke npenogaBaHusi XMMUU Kak Ha ypOBHE OCHOBHOT'O O0IIET0 00pa30BaHMsl, TaK U Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHusA, TpPH OMNPEIEICHUU COJACPKATETHLHON XapaKkTEPUCTHKUA IENed W3y4YeHUs MpeIMeTa HaIpaBICHHEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJUIUOHHO TpU3HAETCS (OPMHUPOBAHUE OCHOB XHUMHUYECKOM HAyKHM Kak o0yactu
COBPEMEHHOI'O0 E€CTECTBO3HAHUS, MPAKTUYECKOW AEATETbHOCTHM YEJIOBEKA W KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM
KyJbTypbl. C METOOUYECKOW TOYKU 3PEHUS TAKOM MOAXOJ K ONPENEICHUIO LeNel M3yUeHHUs IpeaAMeTa SBISIETCS BIOJHE
ONpaBAaHHBIM.

CornacHO JTaHHOW TOYKE 3PEHUS TJIABHBIMU LESIMH M3YYCHHS TpeaMeTa «XuMus» Ha 6azoBom yposae (10 —11 )
SBJISIIOTCSL:



e (dopMuUpOBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEUIIEH COCTaBISIONICH €CTeCTBEHHO-HAYYHOU KapTHUHBI
MHpa, B OCHOBE KOTOPOH JIekKaT KIFOUEBbIC MOHATHUS, (PYyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA
HAyKH, YCBOCHUE U OHUMaHUE CYITHOCTH JIOCTYTHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HaKOMJICHUE
C UCTOPUEN UX Pa3BUTUA U CTAHOBJIICHUS,

e (¢dopMupOBaHUE W pa3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U XMUMHUYECKUX DPEaKIIHil,
HEOOXOAUMBIX ISl MPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBIICHUM, UMEIOITUX
MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEITHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOJIIOJIEHMEM U OOBSICHEHHWEM XHWMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOIEHUEM MTpaBuil 0€301acHOT0 OOpAIlleHUs C BEIIECTBAMH.

Hapsny c¢ stum, conepskarenbHas XapaKTE€pUCTUKA LEJed W 3aad U3y4YeHHUs MpeIMeTa B MpOorpaMMe MO XUMHUHU
yTOUYHEHAa M CKOPPEKTHUPOBaHA B COOTBETCTBUHM C HOBBIMH IMPUOPHUTETAMU B CHUCTEME CpEIHEro o0Iiero oopa3oBaHUS.
Ceroaus B TIpenoaBaHUM XUMHUH B OOJIBIIEH CTETICHH OTAAETCS MPEANOYTCHUE MPAKTUYECKON KOMIIOHEHTE COJICPKaHMs
oOy4deHMsl, OpUEHTUPOBAHHOM Ha MOJrOTOBKY BBIITYCKHHKA 00I1e00pa30BaTEIbHOM OpraHUu3allii, BIaICIOIIero He HabopoM
3HaHMM, a QYHKIMOHATHFHOU TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHUS MU aKTUBHOTO MOJIYYSHUS 3HAHU I U IPUMEHEHU S
UX B PEaJIbHOM JKU3HU IS PELICHUS ITPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu M3ydYeHHH MpeaMeTa «XUMUs» JTOMUHUPYIOIIEee 3HaUeHUE TPUOOPETAIOT TaKhe LeTu U 3a/1auH,
KaK:

afganTanus OOydYaloIMXCAd K YCJIOBHSM JIWHAMUYHO DPa3BUBAIOLIETOCS MHUpPA, (OPMUPOBAHHE HHTEIICKTYaJIbHO
Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY IPUHATHIO TPAMOTHBIX PEIICHUN
B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM,;

dopMupoBanue y OOydYarOIMMXCA KIIOUEBBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), WMEIOIIMX YHUBEPCATIHHOE
3HAUEHWE I DPA3THYHBIX BUJIOB JEATEIBHOCTH: pEHICHUs MpoOJieM, TOWCKa, aHaiu3a U o0paboTku WHOOpMaIuy,
HEO0OXOIUMBIX JUIsl MPUOOPETEHUS OIbITA AEATEILHOCTH, KOTOpasi 3aHMMaeT BaXKHOE MECTO B TO3HAHUU XUMUU, & TAKXKE TS
OLICHKH C MO3ULIHUMA 3KOJIOTUYECKON 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPraHU3M
YeJI0BeKa U PUPOLHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH OO0Yy4aromuxcsi:
CIIOCOOHOCTH CaMOCTOSITEILHO MTPUOOpPETaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMU,



UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJIOTUHU IS MOWCKAa M aHaiu3a y4yeOHOW M HAy4YHO-TIOMYJISPHOU
MH(pOpMAIIMN XUMUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE W Pa3BUTHE Y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS, HaOII01aTeIbHOCTH,
COOpaHHOCTU, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHUU U TPOBEICHUU
XUMHUYECKOTO KCIIEPUMEHTA;

BOCIIUTAHHE Yy OOydaromMXcs yOEKIEHHOCTH B T'YMaHMCTHYECKOW HAIPABICHHOCTH XUMHUH, €€ BaXHOU PO B
pelieHny TJI00aIbHBIX MPOOJIEM PAIMOHAIIBHOTO MPUPOAONOIb30BAHUS, TOMOIHEHUS DYHEPreTUYECKUX PECYpPCOB H
COXpaHEHMsI MPUPOTHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHHUS K PUPOJIE U CBOEMY 3710POBBIO,
a TakKe MPUOOPETEHHS ONbITAa MCIOJb30BAHUS TTOYUYEHHBIX 3HAHUW JJI MPUHSATUS TPAMOTHBIX PEIICHUN B CUTYyaIUAX,
CBSI3aHHBIX C XUMHUYCCKUMHU SIBICHUSIMU.

B ydeOHOM miiane cpenHero ooiiero 00pa3oBaHus MpeaMeT « XuMuUs» 0a30BOr0 YpOBHS BXOJAUT B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HayUYHbIE IPEIMETHI.

OO6miee yuciIO YacoB, OTBEAEHHBIX JIi MU3YyYEHHUs XUMHUHU, HAa 0a30BOM ypOBHE CpeaHero ooOiiero oOpa3oBaHWs,
coctaniser 34 gaca: B 10 kiracce — 34 yaca (1 gac B Henernto).

COJEPXAHUE OBYUYEHUA
10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTruyeckne 0OCHOBbI OPraHUYECKON XUMHH

[IpenmeT oOpraHMyeckOM XWMMHUHU: €€ BO3HHKHOBEHWE, PAa3BUTHE WU 3HAYECHUE B IIOJYYEHUH HOBBIX BELIECTB M
MarepuanoB. Teopusi CTpoeHHsI Oprannueckux coeauHennit A. M. bytiepoBa, e€ ocHOBHbIe MoyiokeHUS. CTPYKTYpHBIE
(dbopMyIBI OpraHYecKuX BemiecTB. [ omonorus, nzoMmepusi. XuMH4ecKasi CBs3b B OpPraHUYECKUX COSTUHEHUSX — OJJUHAPHBIC
Y KpaTHBIE CBS3H.



[IpenacraBnenne o kiaccupuUKAlMM OpraHMueckux BemiecTB. HoOMeHknIaTypa OpraHM4eCKUX COCAMHEHUM
(cuctematvueckasi) ¥ TPUBUAJIbHbIC Ha3BaHUSI BAKHEUIIINX MPEJCTABUTENICH KIACCOB OPraHUUYECKUX BEIIECTB.

DOKCIepUMEHTAIbHBIE METObl U3YUYEHHUS BEIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHHE C 00pa3liaMu OpPraHHUYEeCKUX
BEILIECTB M MaTepuajiaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIECTB, HAOJIOJACHUE U ONUCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHuM (IUIaBJICHUE, OOYIIMBAaHUE U
ropeHue).

Yriaesoxopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psia. MeTaH U dTaH — MPOCTEUINNE MPEJCTABUTENIN aJTKaHOB:
bu3nUecKkue W XMMHYECKHME CBOMCTBA (peakiMu 3aMelIeHUs W TOPEHHUs), HaXOXKACHUE B MPUPOJE, TOIyYEeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUUECKUHN PsAJl. DTUICH W MPOMUJIEH — MPOCTEHUIINE MPEJACTABUTEIN aJKCHOB:
bu3uveckue W XUMHUYECKHE CBOWCTBAa (peakiu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUApATAIlUU, OKHUCJICHUS U
NOJIMMEPHU3aLIUN ), TOJIYYeHHE U IPUMEHEHUE.

Ankanuensl: Oyrtamuen-1,3 u wmetunOyrtagaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOWCTBA (peakiius
nosuMepuzanun). [lonydeHrne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: cOCTaB M 0COOCHHOCTH CTPOCHMUSI, TOMOJIOTHYECKUH Psill. ALIETUIIEH — IPOCTEHIITNI MPEACTaBUTENb AJTKUHOB:
COCTaB, CTpOEHHE, (DU3MYECKHEe U XUMHYECKHE CBOMCTBA (peakiMu TUIPUPOBAHMS, TaJIOTCHUPOBAHUS, THApATAIUH,
TOPEHHUS] ), IOJTYYEHUE U IPUMEHEHHUE.

Apenbl. beHn3on: coctas, cTpoeHue, PU3NYECKUe U XUMUYECKHUE CBONCTBA (PEaKIMK raJIOreHUPOBAHUS U HUTPOBAHU ),
MOJIYYCHHE U TIpuMeHeHue. 1o1yon. cocmas, cmpoeHue, uzuueckue u Xumuyeckue ceoucmea (peaxyuu 2aio2eHupo8aHus
U HUmMpo8anus), nonyyenue u npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIJI€BOAOPOIAMHU,
MPUHAJJIEKAIIMMU K Pa3IMYHbIM KJIaccaM.

[TpupoaHbie UCTOYHUKY YTIIeBOIOPOA0B. [Iprpoanblii ra3 u nmomyTHbie HeTsIHBIC Ta3bl. HepTh 1 €€ mpoucxoxaeHune.
Crioco0b1 iepepaboTky HEPTH: MTePEroHKa, KPEKUHT (TEPMUYECKUH, KaTATUTUYECKU ), muposn3. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIIIICHHOCTH U B ObITY. KaMEeHHBIN yroyib U MPOIYKTHI €ro mepepadoTKH.



OKCIEpUMEHTAJIbHBIE METOJIbl M3YYECHUSl BEIECTB U WX MpPEeBpallleHUuN: O3HAKOMJIEHHWE ¢ oOpasllaMu IIacTMace,
Kay4yKOB U pe3uHbl, Koyuiekuu «HedTb» 1 «YT0sby, MOASTHUPOBAHUE MOJIEKYJT YTIIEBOIOPO/IOB U rajJOr€HOMPOU3BOAHBIX,
MPOBEJICHNE MPAKTUYCCKON PA0OThI: MOJYYCHUE ITUIICHA U U3YUEHUE €TO CBOMCTB.

PacuétHnle 3agaun.

Brluncnenus no ypaBHEHHUIO XUMUUECKOHN peakiuu (Macchl, 00béMa, KOJIMYeCTBA UCXOAHOTO BEIIECTBA WX MPOIYKTa
peaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEaKIun).

Kucaopoaconep:kaniue opranudeckKue coeJHHEHU

[IpenenpHbIe OTHOATOMHBIE CIUPTHL. METaHOI U ATAHOJ: CTPOSHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (PEaKIINU C
AKTUBHBIMU METaJlyIaMU, TAJIOT€HOBOAOPOAaMU, TOPEHUE), TpUMEHEeHHe. BomopoiHbIe CBS3H MEX Iy MOJIEKYJIaMU CITUPTOB.
JleficTBrEe METaHOJIA M DTAHOJIA HA OPTaHU3M YEJIOBEKaA.

MHOTroaTOMHBIC CIHUPTHL. OTUJICHIJIIMKOJIb W TIMICPUH: CTPOCHHME, (PU3MUECKHEe U XUMHYECKHE CBONCTBA
(B3amMOICMCTBUE CO IICJIOYHBIMU METAJUIAMH, KAYECTBEHHAS PeaKIlisl HA MHOTOATOMHBIC CIIUPTHI). J[eicTBUE HA OpraHu3M
yenoBeka. [I[puMeHenue rniepruHa U STUIEHTJIUKOIIS.

®deHo: CTpoeHNEe MOJIEKYJIbI, PU3NYECKHE U XUMUYecKue cBoiicTBa. TokcuuHocTh (henona. [Ipumenenue denona.

Anbaerunsl U kemownsl. DopManbaeTu], aleTalbIeTU: CTPOeHHE, (PU3NUECKHEe U XUMUYECKHUE CBOWCTBA (peaKiuu
OKHUCJICHHS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKIINN), MOJyYEeHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAA U YKCYCHAsi KUCJIOTHI: CTpOCHHUE, (DU3UUECKUE U
XUMHYECKUE CBOMCTBa (CBOMCTBa, OOIIME JJIsi Kjacca KUCJIOT, peakius dTepuduKainuu), MOJydeHHEe U MPUMEHEHUE.
CreapuHoBasi W OJICMHOBas KHUCIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJHM BBICHINX
KapOOHOBBIX KUCIIOT, UX MOIOIIee JCHCTBUE.

Crnosxxnble 3(hUpBl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cinoxHbIX 3pupos. XKupsl. ['uaponus xupos.
[Ipumenenue xupoB. buonornueckas posb KUPOB.

VYrneBossl: cocTaB, KiaccupUKaIys yriaeBoa0B (MOHO-, IU- ¥ TIOJUcaxapuibl). [ Tr0K03a — MpOoCTeHIIHii MOHOCAaXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (DM3MYECKHE W XUMHYECKHE CBOMCTBa (B3auMojckcTBue ¢ ruapokcumom menu(ll),
OKHCJIEHHE aMMHUA4YHBbIM pacTBOpoM okcuiaa cepedpa(l), BocctaHOBIeHUE, OPOKEHHE TIIIOKO3bI), HAXO0XKACHUE B MPUPOJIE,
MpUMEHEeHHe, Onosoruueckas posib. @orocunre3. GpykTo3a Kak U30MEP TITFOKO3BI.



Kpaxman u nemitono3a kak npupoiable nojiuMmepbl. CTpoeHHe KpaxMala U 1eiuTioio3bl. Ousnyeckue U XUMUYECKHUE
CBOMCTBa Kpaxmasa (TUIpOoJin3, KaueCTBEHHAs PEaKIIHsI C HOJIOM).

OKCIepUMEHTAJIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U WX MPEBpalleHUN: MPOBEJCHUE, HAOIIOJCHUE U OIHCAHHE
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIMM OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJIA
okcugoM meau(ll)), MHOroaroMHbIX CHHUPTOB (B3auMOJACHCTBUE ThulepuHa c ruapokcugom Mmenu(ll)), ampaerumon
(okucieHue aMMHaYHBIM pacTBopoM okcuzaa cepedpa(l) u ruapokcuaom meau(ll), B3aumoericTBue Kpaxmasia ¢ HOJAOM),
POBEICHUE MTPAKTUUYECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Brruncnenus mo ypaBHEHHUIO XUMUUECKOHN peakiuu (Macchl, 00bEéMa, KOJIMYECTBAa UCXOAHOTO BEIIECTBA UK TTPOIYKTa
peaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MPOYKTOB PEaKITnn).

A3zoTcoaepxaiire OpraHuuecKiue CoeIMHEHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnueckue coequHeHus. OU3NUeCKne U XUMUUECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe TauIMHA). bruonoruueckoe 3HaueHHEe aMUHOKHUCIIOT. [lenTuabl.

benku xak nmpupoiHbIe BEICOKOMOJIEKYIISIpHBIE coeAnHeHus . [IlepBruuHas, BTOpUYHAs U TPETUYHASI CTPYKTypa OCIIKOB.
XUMHUYECKHE CBOMCTBA OETKOB: THAPOIIN3, ACHATYpAIls, KAYECTBEHHbIE pEeaKIMKU Ha OEIIKH.

DKCHepUMEHTANIbHBIE METO/IbI U3yUEHHUs BEIIECTB U UX MPEeBpaIeHUI: HAOII0IeHNEe U ONTMCaHUE IEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYpaIlis OCJIKOB MMPU HATPEBAHUH, [IBETHBIC PEaKIIUU OEIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MTOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIIECHb
MOJIMMEPU3ALINM, CPEHsAs MOJeKysipHas Mmacca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHECHCAIIHS.

OKCHEepUMEHTAIIbHBIE METOJbl M3YUYCHUS BEIIECTB M WX MPEBPAICHUN: O3HAKOMJICHUE ¢ 00pa3liaMu TMPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€M NPU U3YYEHHM OpraHndeckod xuMuu B 10 Kiacce OCYIIECTBIAETCS YEpPE3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK U MOHATUM, SBISIOMIMXCA CUCTEMHBIMU JJISI OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO [[UKJIA.



OOmue ecTecTBEHHO-HAyYHbIC TOHATH: SIBICHHWE, HAYYHBIH (DaKkT, TrUmoresa, 3aKOH, TEOpHWs, aHAIU3, CHHTE3,
KJIacCU(pUKAIUs, TePUOIUIHOCTh, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwusuka: MaTepusi, SJHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTeTUUECKUN YPOBEHb, BEUIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, (U3NUECKUE BETMUUHBI U €AMHUIIBI KX NU3MEPECHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BeEIIECTB B OpraHuszme, (OTOCHHTE3, OWOJIOTMYECKH aKTUBHBIC
BeniecTBa (OeIKU, YTaeBOAbl, JKUPbI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOBI, TIOJE3HBIE NCKOMAeMbIe, TOTUTHBO, PECYPCHI.

TexHonmorusi: THIEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO MHUTAHHS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC H
KOCMETHYECKHE Tpernaparhbl, MaTepHalibl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEI 110 XMMHNUN HA BA3OBOM YPOBHE CPE/IHEI'O
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPOTPAMM CPEAHEro OOIIEro
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U TpeIMeTHbIM). HaydHo-MeToandeckoil OCHOBOW g pa3paboTKu
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CpEIHEro oOiiero oOpa3oBaHUs SIBISETCS CHUCTEMHO-IEATEIbHOCTHBIM
OAXO/.

B cooTBETCTBHU C CUCTEMHO-NIESITEIILHOCTHBIM MOJIX0/IOM B CTPYKTYpPE€ JUYHOCTHBIX PE3YJILTATOB OCBOCHUS MpPEIMETa
«XUMHUS» HA YPOBHE CPEHETO 0011ero 00pa30BaHUs BBIICICHBI CISAYIOMNUE COCTABISIONIUE:

OCO3HaHHWE OOYYaIOIIMMHCS POCCUUCKON TIpa¥JaHCKOW HUACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBALIMU K 00YUYEHHUIO;

I[eJICHANPaBICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHUN TUYHOCTA HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaaulii 0a30BOM HAYKU XUMHM;



TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCSA PYKOBOJACTBOBATHCS B CBOEH JAESATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMU LIEIOCTHON CUCTEME XMMHYECKOT0 00pa30BaHMUs;

HaJM4Yue MPaBOCO3HAHUS HKOJIOTUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KUSHEHHBIC TUIAHBI.

JIM4HOCTHBIC PE3YJbTAaThl OCBOCHUSI MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCIIUTATEIbHOM
NEATENBHOCTA B COOTBETCTBHUM C T'YMAaHUCTHUYECKHMH, COLIMOKYJIBTYPHBIMH, AYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHU U
ujealaMyd POCCUUCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHATHIMM B OOIIECTBE HOPMAMU W TMpaBWIaMH TOBEICHUS,
CIOCOOCTBYIONTMMH MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHHS JIMUHOCTH 00 yJarOITUXCSI.

JIM4HOCTHBIC PE3yJIbTaThl OCBOCHUS MpeIMeTa «XUMHUs» OTPAKAIOT CPOPMHUPOBAHHOCTH ONBITA MO3HABATEILHOU U
IPAKTUYECKOU JEeATEILHOCTH 00YUYAIOIINXCS IO peau3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpa’KaaHCKOro BOCIIMTAHUS .

OCO3HAHUS O0YYAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABJICHUS O COLIMAIBHBIX HOPMaX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUM B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOUW NESITEIBPHOCTH TMPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX H
IT03HABATEJILHBIX 3a/1a4, BHIIOJTHEHUA XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTOTHKY M apTyMEHTBI IPYTUX MPU aHAJIU3€ Pa3TUIHBIX
BUJIOB YUCOHOM JIeSITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS .

LEHHOCTHOTO OTHOIICHUS K HICTOPUUYECKOMY U HAYYHOMY HACJICIUIO0 OTCYECTBECHHOW XUMUH;

YBaXEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JTOCTH)KCHUS HAYKH €CTh PE3YJIbTaT JUTMTEIIHBHBIX HAOII0IEHUH, KPOITOTIMBBIX SKCIICPUMEHTAIBHBIX TIOMCKOB, IIOCTOSTHHOTO
TPyZa YYEHBIX U IIPAKTUKOB;

WHTEpeca M II03HABAaTEIbHBIX MOTHBOB B IOJYYCHHUH M TIOCICAYIOIIEM aHaIM3e HWHOOPMAMH O TEPEIOBBIX
TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTU OIICHMBATh CUTYAIMHU, CBA3AHHBIC C XMMUYECKUMU SIBJICHUSIMHM, U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



TOTOBHOCTH OILIEHHWBATh CBOE TIOBEICHUE M TIOCTYNKH CBOUX TOBAPHINEH C MO3UINI HPAaBCTBEHHBIX U MPABOBBIX HOPM
¥ OCO3HAHUE MOCIECTBUI 3TUX MMOCTYIIKOB;

4) popmMupOBaHHS KYJbTYPBbI 310POBbA:

MOHUMaHUS IIEHHOCTEH 30pOBOr0 M 0e30macHOro odpasa >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

COONTFO/ICHUsT TIpaBWJI OE30MacHOTO OOpaIleHHuss C BEIIeCTBaMH B OBITY, MOBCEIHEBHOW JXM3HM U B TPYIOBOM
JeSITeNbHOCTH;

MOHMMAaHHUsl IIEHHOCTH TMPAaBWJI HMHIWBUAYaJbHOTO M KOJUICKTHBHOT'O O€30MacHOTO TOBEJACHHUS B CHUTYaIUsX,
YTPOKAIOMINX 37]0POBBIO U JKU3HHU JTIOZCH;

OCO3HAHUS TIOCTICICTBUN U HETIPUSATHUS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KYPCHHS);

5) Tpya0BOro BOCIMTAHMS

KOMMYHUKATHBHONH KOMIIETCHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKONW JIEATEIHHOCTH, OOIIECTBEHHO IOJIC3HOM,
TBOPUYECKOU U APYTUX BUJIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacCTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIMATbHON HAMpPaBICHHOCTH (B paMKax CBOETO
KJj1acca, MKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3YYEHHUIO MPOQPECCUl pPa3IMYHOTO pPOJa, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
NPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXKECHUS K TPYY, JIOJAM TPYy/la U pe3yJibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBUIYATLHON TpaeKTOpUH 00pa3oBaHusl, Oyayiei npodeccuu U pearn3anuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTpeOHOCTEN
00111eCTBa;

6) 3K0,10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOILIEHHUS K MPUPO/IE, KaK MCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;

MOHMMaHUs TJI00ATLHOTO XapaKTepa dKOJIOTHYECKUX MPOoOsieM, BIUSHUS SKOHOMUYECKHX MPOILIECCOB HA COCTOSTHHUE
MPUPOAHON U COLMAIBHOM CPEJIBL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIb30BAHMS JOCTIDKEHUH XUMHHM JJI PEHIeHHs BOMPOCOB PAIMOHATIBHOTO
MPUPOIOTIONH30BAHMS;



AKTUBHOI'O HEINPUATUA NEUCTBUM, NPUHOCAIIMX BpPEI OKPYKAIOLIEW NPUPOIHOU Cpeae, YMEHUs MPOTrHO3UPOBATH
HEOIaronpUsTHBIE HKOJIOTMUECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX AEUCTBUI U MPEJOTBPAILATh UX;

HaJM4Usl Pa3BUTOIO HKOJOTHYECKOTO MBIIIEHUS, YKOJIOTMYECKON KYJIbTYpbI, ONbITA JAEATENBHOCTH YKOJOTHUYECKON
HAIlpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLMAJIbHOM IPAKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOATH UJEOJIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKH M OOLIECTBEHHOMN
NPaKTUKU;

MOHUMaHUs cHnenupUKU XUMUU KaK HayKd, OCO3HaHUA €€ pojaud B (POPMUPOBAHUHU PALMOHATBHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUM IEJIOCTHOTO TPEJCTABICHHUS 00 OKpYXKaloIeM MHUpE KaK O €AMHCTBE NMPUPOJLI M YEIOBEKa, B
MO3HAHUU TIPUPOJAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUS! TPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTM XHMUU JUISI COBPEMEHHOM UMBMIM3AIMU: B €€ T'yMaHUCTUYECKOH
HaNpaBJIeHHOCTH M Ba)XKHOH pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOM KYJBTYpbI, PEIIEHUH IJI00aJIbHBIX MPOOIeM
YCTONUMBOIO pa3BUTHS YEIOBEUECTBA — CBIPHEBOM, SHEPTeTUUECKOH, MUIIEBON U KOJIOTMUECKON O0€30MacCHOCTH, B Pa3BUTHH
MEIMILIMHBI, 00€CTIEYeHUH YCIOBUI YCHEIIHOTIO TPYAA U HKOJIOTHYECKH KOM(POPTHOMN KU3HU KaX10T0 YjeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METONOB IIO3HAHMWs, HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAIW3a U OOBSICHEHUS SIBICHUN OKpYXKAIOLIEro MHpa U
NPOUCXOASIINX B HEM U3MEHEHHH, YMEHUS J1eJIaTh 000CHOBAHHBIE 3aKIIOUYEHHSI HA OCHOBE Hay4HbIX (DaKTOB M UMEIOLIUXCSI
JAHHBIX C LIEJIBIO ITOJIYYEHHUs] JOCTOBEPHBIX BBIBOOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO HCIIONIb30BaTh XUMUUECKHE 3HAHUS JUIsl pEIIeHUs MPOoOJIeM B peasibHBIX JKU3HEHHBIX
CUTyalusX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K aKTUBHOMY MOJYYE€HHUIO HOBBIX
3HaHUH M0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IndYHbIX cepax nmpodeccrnoHanIbHON NeATENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI



MertanpenMeTHble pe3yabTaThl OCBOCHUS YUEOHOT0 mpeameTa «XUMUsS» Ha YPOBHE CpPeAHEro o0IIero oopa3oBaHuUs
BKJTIOYAIOT:

3HaUMMBbIe Ui (POPMHUpPOBaHMSI MHPOBO33PEHUS OOYYAIOIMXCS MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC)
oOllleHay4YHbIE TIOHSTHSA, OTpaKalolUe IIEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa W CHelu(pUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SBIICHHE, MPOIECC, CUCTEMAa, HAYYHBIA (DAKT,
IPUHITUIT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeI0BaHUE, HAOIIOIEHHUE, U3MEPEHUE, IKCTIEPUMEHT U JPYTHE);

yHUBEpCaJbHbIe y4eOHbIe IeWCTBHS (TMO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYJSITUBHBIC), OOCCICUMBAIOIINE
dbopmupoBanue HYHKIIMOHATBEHON I'PAMOTHOCTH M COIIMAIBHON KOMIIETEHIIMU 00YyYaroInXCs;

CIIOCOOHOCTh OOYYAIOIIUXCSl HCIOJIB30BaTh OCBOSHHBIC MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHUS U
YHUBEpCaJbHbIEC YUCOHBIC ICUCTBUS B MIO3HABATEIILHON M COIIMAILHOM MPAKTHUKE.

MeranpeaMeTHbIe  pPe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE YHHUBEPCAJIbHBIMH  yY4YEOHBIMH  IMO3HABAaTEIIbHBIMH,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUAMMU.

OBianeHne yHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU AeHCTBUSIMH

1) 6a30Bble JJOrHYecKHe AeCTBHS:

CaMOCTOSATEIHLHO (OPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LN NEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX IJOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
NEATENbHOCTHU C MOCTABICHHBIMU LEJSIMU;

UCIIOJIB30BATh MPU OCBOCHUH 3HAHUM MPUEMBI JJIOTUUECKOT0 MBIILICHHS — BBIIECIATh XapaKTepHbIEC TPU3HAKU TOHATUI
M yCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIINE TOHATUSA JJIs OOBSCHEHHUS OTACIBbHBIX (AKTOB U
SIBIICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIST KIIACCU(DUKAITUHN BEIIECTB U XUMHUECKUX PEAKIIHIA;

YCTaHABIIUBATh IPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJICHHS (MHAYKTUBHBIC, NEAYKTHUBHBIC, MO AHAJOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH BHIBOIBI U 3aKIIFOUCHHS,

MIPUMEHSTH B IPOLIECCE MO3HAHUSA, UCIIOIb3yeMbI€ B XUMHUHU CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, MPEOOPa30BhIBATh
MOJICNIbHBIE TIPEICTABICHUS — XMUMHYECKHH 3HAK (CHMBOJ) dJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHWE XUMHYECKOM



peakiMu — MpU PElICHUH Y4YeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSITh HAa3BaHHBICE MOJCIIbHBIC
MIPECTABICHUS JIJIs1 BHISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIU.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOT'O TTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMyTHUpOBATH LETU U 3a1a41 UCCIICIOBAHUSI, UCTIOIB30BaTh MOCTABICHHBIE U CAMOCTOSITEILHO C(OPMYJIUPOBAHHbBIEC
BOIIPOCHl B KA4YECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI JUIsi (DOPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIHBHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HAaBBIKAMHU  CAMOCTOSITEJILHOTO  IUIAHUPOBAHWS W TMPOBEJACHUS]  YUYCHHUECKUX  DIKCIEPUMEHTOB,
COBEpPIICHCTBOBATh yMEHHUSA HAOMIOAaTh 3a XOJOM TIpoliecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3yJibTar,
dbopmynupoBaTh O0OOIICHUS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB MCCIEAOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIEOBATEIbCKONM M TMPOSKTHOW JEATETbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOATEIbHOMY IMOWCKY METOJOB PEIICHHS MPAKTUYECKUX 3a/1ad, MPUMEHEHHUIO Pa3IMYHBIX METOOB
MO3HAHUSI.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWHGOpMaMu (HAYYHO-TIOMYJSpHAs JIMUTEpaTypa XUMHUYECKOTO
collep KaHMsl, CIpaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), aHAMM3UPOBATh MHPOPMALIUIO PA3TUYHBIX BUAOB U (Popm
NpEe/ICTaBIICHUS, KPUTUYECKU OILICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHNBOCTD;

dbopMyTHpPOBATH 3aMPOCH U IPUMEHSATH PA3TMYHBIC METOIBI IIPH MOUCKE B 0TOOpe MHpOPMAIIUU, HEOOXOAUMOM st
BBHITIOJTHEHUS YYEOHBIX 33729 ONPEIeTIEHHOTO THIIA;

MPUOOPETAaTh OMBIT MCHOJIB30BAHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA W PA3TUYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMANBHYIO (QopMy mpeacTaBieHHs WHPOpMANuH (CXeMbl, TpaQuKU, TUATPAMMEI,
TaOJIUIIbl, PUCYHKH U JIPyTHE);

MCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA TpH paboTe C XUMHUYECKOW WH(pOpManuen: MPUMEHSITh
MEKIpeaMeTHbIE ((PU3NYECKUE U MaTEeMaTUYECKHE) 3HAKH U CUMBOJIbI, (POpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKHUE CPE/ICTBA HATIISITHOCTH.



OBiaieHre YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH ACHCTBUSIMH:

3a/laBaTh BOMNPOCHI MO CYLIECTBY OOCYXIAaeMOMl TeMbl B XOJ€ Juajiora W/WiH JUCKYCCHH, BBICKA3bIBATh HJIEH,
(GopMyIHpOBaTH CBOU MPEATIOKEHNUSI OTHOCUTENILHO BBIMOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C MPE3CHTALMEN pPE3yJIbTATOB IO3HABATEIBHOW JEATEIBHOCTH, ITOJIYYEHHBIX CaMOCTOSITENBHO WIIH
COBMECTHO CO CBEPCTHHUKAMH IMPH BBIMOJHEHUH XUMUYECKOIO 3KCIEPUMEHTA, IPAKTUYECKON pabOThl MO HCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BELIECTB, peaju3aluid y4eOHOro mpoekTa u GopMyIHpoOBaTh BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCJIeIOBaHUN MyTEM COIIACOBAHMSI MO3UIIUHN B X0€ 00CYXKJIeHUS U 0OMEHa MHEHUSIMHU.

OBiaseHne yHMBEPCAJIbHBIMH PeryJsTUBHBIMHU ACHCTBUSIMH:

CaMOCTOSITEIBHO MJIAHUPOBATh U OCYLIECTBIIATH CBOIO MIO3HABATENBHYIO JIEATEIIBHOCTD, ONPEAEIIA €€ Len U 3aa4H,
KOHTPOJUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpPEAJIaraeMblii aJrOpuTM JEUCTBHM TMPHU BBINOJTHEHUU
y4eOHBIX U UCCIIEIOBATENbCKUX 3a/1a4, BHIOMpaTh Harbosee 3 (HEKTUBHBIN CIIOCOO WX PEIICHUS C y4ETOM MOJTyYeHHSI HOBBIX
3HAaHUM O BEUIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH Ha OCHOBE CaMOaHajIM3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KIJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckass XUMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHUpa, POJIHU
XUMHUHU B TIO3HAHWUU SBJICHUM TPUPONBI, B (DOPMUPOBAHUM MBIIUICHUS W KYJIBTYpPHl JIMYHOCTH, €€ (YyHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOM MJIsi pEHICHUS MPAKTUYECKUX 3a7a4d M IKOJIOTHUYECKH 00OCHOBAaHHOTO OTHOIICHHS K CBOEMY
30POBBIO U IPUPOIHOU CpeELE;

BIIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpas BKIIFOYAET: OCHOBOIOJIATralolIMe MOHITUS (XUMUUYECKUN 2IIEMEHT,
aToM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJIGHTHOCTb, AJIEKTPOOTPULIATENIbBHOCTh, XUMHUUECKas CBSI3b, CTPYKTYpHAas
dbopmyna (pa3BEpHyTast ¥ COKpAIIEHHAS ), MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, YTIEPOAHBIN CKENET, (yHKITHOHATIbHAS
rpyImna, pajJuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHIN PsJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U a30TCOAEPKALIUE



COCIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUHM U 3aKOHBI (Teopus
CTpoeHMsI opraHuyeckux BemecTB A. M. byrinepoBa, 3akOH COXpaHEHHSI MacChl BEHIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH; MUPOBO33PEHUYECKHUE 3HAHUS, JIeXkKAIUE B OCHOBE TOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTHU
XUMUYECKUX SIBIICHUM, (HDaKTOJIOrMYECKUE CBEIICHHMS O CBOMCTBAX, COCTaBe, MOJYyYCHHH W 0€30MacHOM HCMOJb30BaHUU
BOKHEUIIINX OPTraHMYECKUX BEIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHbIE NPU3HAKW TMOHATHH, YyCTaHaBIWBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS TIPU ONMUCAHUHU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OpraHUYECKUX COCTMHCHUH;

c(hOpMUPOBAHHOCTh YMEHHMH UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTABJICHUS MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHOW) (OpMysn OpraHMYECKUX BEIIECTB M ypaBHEHUNW XUMHYECKUX PEaKIIUi,
U3rOTaBIMBATh MOJIEIA MOJICKYJ OPraHWYECKUX BEIICCTB IS WIUTIOCTPAIIMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBAThH MPUHAIC)KHOCTh U3YUCHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY H
CTPOEHUIO K OIpEAeNIEHHOMY KJIAacCy/TpYINe COeAMHEHUI (yriIeBOAOPOAbI, KUCIOPOA M a30TCOAEpKAIIUE COCTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUs), aBaTh UM Ha3BaHus 1o cuctematudyeckoil Homenkinarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH, alleTUJICH, STUIICHTIIUKOIb,
TIIALIepuH, ¢eHols, GopManbIerua, ameTalblIerul, MypaBbUHas KHUCJIOTa, YKCYCHas KHCJIOTAa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJUTI0103a, TIUIWH);

c(hOpPMHPOBAHHOCTh YMEHHS ONPEACNSITh BUABl XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUSAX (OJWHApHBIC U
KpaTHbIE);

c(hOpMHPOBAHHOCTh YMEHHUSI IIPUMEHSTH MMOJIOKEHUS TEOPUH CTPOCHHS OpraHndeckux Bemects A. M. bytneposa nis
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAaHEHUS MAacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PUBNUYECKHE M XMMUYECKHUE CBOWCTBA THITUYHBIX
MPEICTaBUTENCH PAa3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ITHJICH, MPONWICH, alleTHIeH, OyTaaneH-1,3,
MeTuinoyTaaueH-1,3, 6eH3051, METaHO, TAaHOJ, STUJICHTIIMKOIb, TTUIEPHH, (DEHOI, alleTaNbICTHI, MypaBbUHAS U YKCYCHAs
KHCJIOTHI, TJIFOKO3a, Kpaxmal, eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEKIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITNI C HCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;



c(hOpMHPOBAHHOCTh YMEHMS XapaKTepU30BaTh UICTOYHUKHU YIIIEBOJOPOAHOTO ChIphs (HE(Th, MPUPOIHBIIA ra3, yrojs),
CHoco0BI UX NepepadOTKU U MPAKTUYECKOE MPUMEHEHHUE NMPOTYKTOB MEepepadOTKU;

c(OpMHPOBAHHOCTh YMEHMI NMPOBOJAUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSM (Macchl, 00b€Ma, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKLMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOJIHBIX BEUIECTB
WM POAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMSI, UCTIOJIb3yEeMbIX
B XMMHUH TPU WM3YYEHUHU BELIECTB U XMUMHUYECKUX SIBICHHUH (HaOIIOJeHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHMS JIJIS] IPUHSATHS PEIICHUI B KOHKPETHBIX dKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUW COOMIOAATH TMpaBWia IMOJIb30BAHUS XHMHMUYECKOW TOCyAoH | J1abopaTOpHBIM
o0opyZoBaHMEM, a TaKKe MpaBuia OOpalleHUs C BEUIECTBAMU B COOTBETCTBHUU C HMHCTPYKIUMSMU IO BBIMOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH MJIAHUPOBATH U BBIIOJHATH XUMUYECKUIN HKCIEPUMEHT (TIPEBPALLEHUS OPraHUYECKUX
BELIECTB IIPY HATPEBAaHMH, ITOIYUYEHUE ITUIICHA U U3YYECHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPraHUYECKHUX BELIECTB,
JeHaTypalus OEeJIKOB IPU HarpeBaHWM, [[BETHbIE pEeaKLUU OEJIKOB) B COOTBETCTBUU C IMpaBHJIAaMU TEXHUKU O€30M1aCHOCTH
py 00palEHUH C BELIECTBAMU U JIaOOpAaTOPHBIM 000pPYI0BaHUEM, IPECTABIATH PE3YJIbTATHl XUMUYECKOTO IKCIIEPUMEHTA
B (hopMe 3aIlncCu YpaBHEHUM COOTBETCTBYIOUIUX peakuil U pOpMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpMAIUIO, IMOJYyYaeMyl U3 Ppa3HbIX
HCTOYHMKOB (CpeicTBa MaccoBOM MHpopManuu, MHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTh YMEHHUI COOIIOIaTh MpaBUiIa SKOJIOTHUYECKH LI€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOIi
NEATENBHOCTH B LENSAX COXPAHEHUS CBOErO 3J0POBbS M OKPYKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTaHU3MBbI ONPEAEIIEHHBIX OPIrAaHMYECKUX BEIIECTB, MOHUMAs cMbIci nokaszatess 11/IK, noscHATh
Ha IPUMEPAX CIIOCOOBI YMEHBIIEHUS U IPEIOTBPAILECHHS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKa,;

Uil OOy4arolUMXCsl C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSI: YMEHUE NPHUMEHATh 3HAHHUS 00 OCHOBHBIX
JOCTYIIHBIX METO/IaX NO3HAHUS BEIECTB U XUMHYECKUX SIBICHMUI;

JUIS CTIETBIX U cIA00BUAAIINX 00YyYaOIUXCs: YMEHNE UCTIOIB30BaTh pelbe(HO-TOUCUHYIO CUCTEMY 0003HaueHuit J1.
Bpaitns qis 3anucu XumMu4deckux (popmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COeTMHEHUN A. 3 0 0 https://infourok.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHBI 2 0 0 https://infourok.ru/
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 6 0 1 httos://resh.edu.ru/
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2 0 0 https://resh.edu.ru/
24 T1pHPOZHbIE HCTOMHHKIL YIIEBOA0POAOB I 3 1 0 https://resh.edu.ru/
HX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3 0 0 https://infourok.ru/
An . Kap6 . .
3.2 PACTHIBL. RAPDOHOBBIC KHCTOTRT 7 0 1 https://infourok.ru/
CrnosxHbie 3(upsl
3.3 VraeBoanl 3 1 0 https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

Uroro mo paznmeny 13
Pasnen 4. A3oTcoaep:kamme opranudeckne coeIMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 0 0 https://infourok.ru/
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS
5.1 [Tmactmaccel. Kayaykn. Bonokna 2 1 0 https://infourok.ru/
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34 3 5
I[MPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 «A» KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka KonrTpoabubie | IlpakTuuyeckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [IpenmeT opranndeckoi XUMUH, € 1 0 httos://infourok.ru/
BO3HUKHOBCHHE, PA3BUTHE M 3HAUCHUE 04.09.2023
Teopus cTpoeHHsI OpraHUYeCKUX
2 coenuHenuit A. M. byrneposa, eé 1 0 11.09.2023 https://infourok.ru/
OCHOBHBIE TTOJIOKECHHUS
[IpencraBienue o Kiaccuukauu
3 OpPraHUYECKUX BELIECTB. 1 0 18.09.2023 https://resh.edu.ru/
Homenknartypa (cucremaruyeckas) u



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/

TPUBHUAJIIBHBIC HA3BAHWA OPraHUYCCKUX
BCIICCTB

AJKaHBI: COCTaB U CTPOEHUE,

4 https://infourok.ru/
TOMOJIOTHUECKUHN Psifl 25.09.2023 :

Meran u 3TaH — OpocTeunIre

5 https://myschool.edu.ru/
MPEACTaBUTEIHN AJIKAHOB 02.10.2023 D Y

6 An : I https://infourok.ru/

KEHBI: COCTaB M CTPOCHHE, CBOWCTBA 09.10 2023 p
DOTUJICH U IPOITUJICH — MPOCTEHIIIe

7 https://resh.edu.ru/
MIPEACTABUTENHN AIKEHOB 16.10.2023 D
[IpakTnueckas padora Ne 1. Hcnonws3oBanue

11

8 « ounyquHe ATUJICHA W U3yUEHHUE ero 93.10.2023 SGOpynOBaHHe':'
CBOMCTBY Touku pocra
Ankaauensl. byraguen-1,3 u

9 MetunoyraaueH-1,3. [lomydenne 13.11.2023 https://infourok.ru/
CHHTETUYECKOTO KaydyKa ¥ PE3UHBI
AIIKMHBI: COCTaB ¥ 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTHYECKHI PSI. .

10 https://infourok.ru/
AlleTHIeH — MPOCTEHIINIA 20.11.2023 D
MPEACTaBUTEb ATKUHOB
Boruncnenus o ypaBHEHUIO

11 https://resh.edu.ru/
XUMHUYCCKON peaKIiuu 27.11.2023 D
ApeHbl: 6EH3011 ¥ TOTYOIL. .

12 https://infourok.ru/
TOKCHUYHOCTh apEHOB 04.12.2023 :
I'enetnueckas CBs3b YTIE€BOAOPOIOB,

13 MIPUHAUISKALUX K PA3TUYHBIM 11.12.2023 https://myschool.edu.ru/

Ki1accaM



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

IIpupoHbIe HCTOYHUKHU
YIIIEBOJIOPOJIOB: IPUPOIAHBIN I'a3 U

14 https://infourok.ru/
MOTIYTHBIE HEeQTSIHBIE ra3bl, HePTh U 18.12.2023 pS.INTol .
MPOIYKTHI €€ mepepaboTKH
[IpuponHbIE HCTOYHHUKHU
YTIIEBOJIOPOJIOB: IPUPOIHBIN a3 U .

15 https://infourok.ru/
MONYyTHBIE HE(TAHBIE ra3bl, HePTh U 25.12.2023 .

MIPOJIYKTHI €€ nepepadoTKH
KontponsHas pabota no pasaeny .

16 https://infourok.ru/
«YTIeBOIOPOIABDY 15.01.2024 .

https://infourok.ru/

17 [IpenenpHBIC 0THOATOMHBIC CITUPTHI: Hcnonp3oBanne
METaHOJ U 3TaHo. BogopoaHas cBs3b 22.01.2024 | obGopymoBaHme

"Touku pocta"
MHOroaTroMHbI€ CIIUPTHI: .

18 https://infourok.ru/
STUJICHTJIUKOJIb U TJIUIEPUH 29.01.2024 .

@DEeHO: CTPOEHUE MOJIEKYJIbI,

19 (br3uYecCKre 1 XUMUYECKHUE CBOMCTBA, 05.02.2024 https://infourok.ru/
MIPUMEHEHHE
Anbnerunsl: hopMaabaerua U .

20 https://infourok.ru/
anerajgblIerua. AeTox 12.02.2024 D

https://infourok.ru/
OAHOOCHOBHBIE TpeiebHbIC
21 KapOOHOBBIE KHCIOTHI: MypaBbHHAS U Henonesosarne
P $MOP 19.02.2024 | oBopynoBanue
YKCyCHas "ok "
pocra
nu
IIpaktuyeckas padora Ne 2. «CBoiicTBa CHOILIOBAMIC

22 . obopynoBaHue

pacTBOpa YKCYCHOM KHCIIOTBD) 26.02.2024

"Touku pocra"
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23

CreapuHoBasi U 0JICMHOBAsI KUCIIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

04.03.2024

https://myschool.edu.ru/

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

11.03.2024

https://myschool.edu.ru/

25

CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ 'uaposns
CIIOXHBIX 3(UpoB

18.03.2024

https://infourok.ru/

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

01.04.2024

https://myschool.edu.ru/

27

VYrneBogpl: cocTaB, KilaccupUKaIius.
Baxneiimme npeactaBuTenu: TIIOKO3a,
¢bpykTo3a, caxaposa

08.04.2024

https://infourok.ru/

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

08.04.2024

https://myschool.edu.ru/

29

KonTtponbHas padoTa mo pasaery
«Kucnopoaconepxaiiye opraHn4ecKue
COCIIMHEHUS

15.04.2024

https://infourok.ru/

30

AMWHBI: METHJIAMHUH U aHWJIMH

22.04.2024

https://resh.edu.ru/

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHHYeCcKUe COeIMHEHUS, UX
ouonorudeckoe 3Hayenue. [lentuabt

22.04.2024

https://infourok.ru/

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

06.05.2024

https://myschool.edu.ru/

33

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUH
OcHoBHBIC MCTO/JbI CHHTC3a

13.05.2024

https://myschool.edu.ru/
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BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.
IIJIACTMACCHI, KAy4yKH, BOJIOKHA.

Hrorosas koHTpoJIbHAs paboTa 3a Kypc

4 1 1 https://infourok.
3 OpraHUYeCKON XUMHUHU 0 20.05.2024 Mps:/Anfourok.ru
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
I[TPOTPAMME
IMOYPOYHOE INIVIAHUPOBAHUE
10 «b» KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero U3yYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Tlpeaver opramieckoit Xumu, €€ 1 0 0 https://infourok.ru/
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 04.09.2023
Teopus cTpoeHust OpraHU4eCcKUX
2 coenuaeHuit A. M. byrneposa, eé 1 0 0 11.09.2023 https://infourok.ru/
OCHOBHBIE OJIOKEHUS
[IpencraBienue o Kiaccuuxauu
OpraHUYECKUX BEIIECTB.
3 Homenknartypa (cucremaruyeckas) u 1 0 0 18.09.2023 https://resh.edu.ru/
TPUBHUAIIbHBIC HA3BaHUS OPraHUYECKUX
BEIIECTB
AJKaHBI: COCTaB ¥ CTPOCHUE .
4 ’ 1 0 0 https://infourok.ru/
TOMOJIOTUYECKHUM AT 25.09.2023 s
MeraH u 3TaH — npocTenlne
5 1 0 0 https:// hool.edu.ru/
MPEACTABUTENM AJIKAHOB 02.10.2023 RS-/ TYSCROO%. 8L
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AJNKeHBI: COCTaB U CTPOEHUE, CBOMCTBA

09.10.2023

https://infourok.ru/

OTUieH U NPONUIEH — MpocTeiine
MIPEACTABUTENM AIIKEHOB

16.10.2023

https://resh.edu.ru/

[Ipaktuyeckas padora Ne 1.
«[TonydeHue 3TUIICHA U U3yYCHHE €TO0
CBOMCTB»

23.10.2023

Ucnonb3zoBanue
000pyI0BaHME
"Touku pocra"

Anxanuensl. byraguen-1,3 u
MetuinOyraauen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa W PE3HHBI

13.11.2023

https://infourok.ru/

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTUYECKHUH PSI.
ALleTHIIEH — MPOCTEUIIHIT
MPEeACTaBUTEb ATKUHOB

20.11.2023

https://infourok.ru/

11

Boruncnenus no ypaBHEHHUIO
XUMHUYECKOHN peaKiuu

27.11.2023

https://resh.edu.ru/

12

Apenbl: 6€H30J1 U TOJIYOJI.
ToKCHYHOCTH apeHOB

04.12.2023

https://infourok.ru/

13

I'enetnueckas cBI3b Yrii€eBO40poJa0B,
IIpHUHaJJIC)KaIUX K Pa3IMYHbIM
KJj1accaM

11.12.2023

https://myschool.edu.ru/

14

[IpupoaHbie HCTOYHUKHI
yIIEBOJIOPOIOB: IPUPOIAHBIN ra3 u
MOMyTHBIE He(TAHBIE ra3bl, HEYTh U
MIPOIYKTHI €€ mepepadoTKu

18.12.2023

https://infourok.ru/

15

[IpupoaHble ICTOYHUKN
YIJI€BOIOPOJOB: IPUPOAHBIN Ia3

25.12.2023

https://infourok.ru/
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MOTTYTHBIE He(TIHBIE Ta3bl, HEPTh U
MPOIYKTHI €€ mepepadoTKu

16

KoHnTponsHas padoTta 1o pasaeny

https://infourok.ru/

«YTI1€BOOPOIBI» 15.01.2024
https.//infourok.ru/
17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: Hcmonb3oBanue
METaHOJ U 3TaHo1. BogopoaHas cBs3b 22.01.2024 | oOopynoBaHue
"Touku pocra"
MHoroaTOMHBIE CTUPTHI: .
18 P https://infourok.ru/
STUJICHTJIUKOJIb Y TJIUIIEPUH 29.01.2024
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
19 W3UYECKUE 1 XUMHUYECKHUE CBOMCTBA, https://infourok.ru/
¢ 05.02.2024 P
MIPUMCHCHHE
Anpaerunsl: hopManbpaerug 1 .
20 ACTHABL: GOp AICTHA https://infourok.ru/
anerajgbIerua. AeToH 12.02.2024
https://infourok.ru/
OIHOOCHOBHBIE TIPE/ICTbHBIC
21 KapOOHOBBIE KUCIOTEI: MypaBbUHAS U Henossopatie
P P 19.02.2024 | oOopynoBaHue
cycHast
yrey "Touku pocra"
Hcnons3oBanue
[Ipaktruueckas pabota Ne 2. «CBoiicTBa
22 . 000pyI0BaHKE
pacTBOpa yKCYCHOM KHUCIIOTBD» 26.02.2024 | |
Touku pocra
CrteapuHOBas M OJICMHOBAsK KHCIIOTHI,
23 KaK MPEACTABUTENN BBICIINX https://myschool.edu.ru/
pe 04.03.2024 | Y
KapOOHOBBIX KHUCIOT
Mr1a KaK COJIM BBICHINX KapOOHOBEIX
24 . P https://myschool.edu.ru/
KHCJIOT, NX MOIOIIEE JICHCTBIE 11.03.2024
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25

CrnosxHbie 3(pUpBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. I maponu3
CIIO’KHBIX 3(hUPOB

18.03.2024

https://infourok.ru/

26

XKupsl: ruApoN3, IPUMEHEHHUE,
OMOJIOTHYECKasT POJIb KHUPOB

01.04.2024

https://myschool.edu.ru/

27

VYTrneBobl: cocTaB, Kiaccu(uKarus.
Baxneiimme npeacraBuTenu: TIIIOK03a,
¢bpykTo3a, caxaposa

08.04.2024

https://infourok.ru/

28

Kpaxman u nentonosa Kak IpupoHbie
MOJIUMEPHI

08.04.2024

https://myschool.edu.ru/

29

KonTtponpHas padoTa mo pasaery
«Kucnopoaconepxkaiiye opraHndecKue
COCIUHCHUS

15.04.2024

https://infourok.ru/

30

AMWHEBI: METHJIAMHUH U aHWJINH

22.04.2024

https://resh.edu.ru/

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe
OpraHUYecKUe COeTMHEHUS, UX
ouonoruueckoe 3Hauenue. [lentuabt

22.04.2024

https://infourok.ru/

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS

06.05.2024

https://myschool.edu.ru/

33

OCHOBHBIC TTIOHATHS XUMHH
BBICOKOMOJICKYIISAPHBIX CO@I[I/IHCHI/Iﬁ
OCHOBHBIC MCTOJbI CUHTC3a
BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ.
IJ1aCTMaccChl, Kay4yKH, BOJIOKHA.

13.05.2024

https://myschool.edu.ru/

34

Htoropas KOHTPOJIbHasA pa60Ta 34 KypC
OpraHquCKOﬁ XHUMHHU

20.05.2024

https://infourok.ru/
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34










