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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no npeamety «Xumust» 1uist 10 kiacca cocTaBieHa Ha OCHOBE:

- OeepalibHOM 00pa30BaTEIBLHON POTPaMMBbI CpeHero o0mero oopaszoBanus ot 18.05.2023 Ne371

- DenepaIbHOrO TOCy1apCTBEHHOT0 00Pa30BaTENILHOTO CTaHAPTa CpeHEero obuero oopasoBanus (yTB. mpukazoM MuHucTepcTBa o0pazoBaHus 1 Hayku PO
ot 17 mas 2012 r. N 413) c usmenenusamu Ha 12 aBrycra 2022 r.

- Ilpuka3 Munnpocsenienust Poccun ot 09.10.2024 N 704 "O BHeceHHMH M3MEHEHUI B HEKOTOphIe MpuKa3bl MuHHcTepcTBa mpocBenieHust Poccuiickoit
Oenepanyu, kacaromuecs ¢penepaibHbIX 00pa30BaTeIbHBIX NMPOrpaMM HadadbHOTO 00IIero oOpa3oBaHMs, OCHOBHOTO 0OIIEero oOpa3oBaHUs U CPEIHETO
o0mero obpazoBanus" (3apeructpupoBano B Munrocte Poccun 11.02.2025 N 81220)

- OcHOBHO# 00111€00pa3oBaTeILHON IPOTrpaMMbl cpeHero odiero oopasoanus MAOY Uepsuresckoii COL

- Yuebnoro miana MAOY Yepauesckoit COLLI, yrepkaenHoro npukazom aupektopa XKusakosoit H.A. o1 29.08.2025 roga Ne 298-O/1 u corniacoBaHHOTO
29.08.2025 rona Ha 3acenannu Yupasistomiero coeta MAOY Yepsumesckoit COLL mpoTokon Nel2

- [Iporpammel Bocnutanust MAQOY UYepsumesckoit COLI

[TporpaMMa 1o XMMHM Ha YpOBHE CpeAHero o0uiero ooOpazoBaHus paspadoraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoii @enepannn», TpebOBaHUI K pe3ybTaTaM OCBOCHUS (hefiepalibHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO
obmero obpazoBanus (POIl COO), mpencraBieHHbix B DenepaibHOM TOCYyAapCcTBEHHOM oOpasoBarenbHoM cranaapte COO, ¢ yuérom
Konuenmuu npenojgaBaHus y4eOHOro mnpenMeTra «XuMHs» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepanuu, peanu3yromumx
OCHOBHbIE 00pa3oBaTebHbIE IPOrPaMMBbl, U1 OCHOBHBIX MOJ0XeHUH «CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoii @enepanuu Ha nepuoj
1o 2025 rona» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3padOTKe NpOTpaMMbl 10 XUMHH, K ONpPENEICHUI0 OOIIel CcTpaTerud OOydYeHUs, BOCIHTAHUS W Pa3BUTHS
oOyyaromuxcst cpeacTBaMu yueOHoro mpeamera «Xumusi» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIETITyalbHbIE MOJOKEHUS
OI'OC COO o B3aM0O00YCIIOBIECHHOCTH 1I€JIEH, COAepKaHUs, Pe3yIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHME, MOJy4yaeMOe BBITYCKHHUKaMH 00Ie0o0pa30BaTeIbHOW OpraHM3alliu, SBISIETCS HEOThEMJIEMOM YacThI0 MX
oOpazoBaHHOCTU. OHO CIIY’)KUT 3aBEpIIAIOIIMM ATAlOM pealu3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX ILIEHHOCTEW,
OPUCYIIMX LEJIOCTHOM CHCTeME XHMHMYECKOro o0pa3oBaHMsA. OTH ILIEHHOCTH KacaroTcsl IO3HAaHUS 3aKOHOB NPUPOABI, (OPMHUPOBAHUS
MHUPOBO33pEHUS U 00LIEH KyIbTYphl YEIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAaHHOI'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U NMPUPOIHON Cpese.
Peanusyercsa xumuueckoe o0pa3oBaHue 00yJarOIUXCsS HA YPOBHE CpeAHEro o0Iiero o0pa3oBaHus CpeACTBaMU yuyeOHOTro npeaMeTa « XUMHUsD»,
COJIepKaHNe W MOCTPOSHHE KOTOPOTO OMpEeNieHbl B MPOrpaMMe 0 XUMHH C YYETOM CIeMU(BUKNA HAYKH XUMHH, €€ 3HaYCHUs B TIO3HAHUH
IPUPOIBI U B MaTepUaIbHOM KU3HU OOLIECTBA, a TAKKe C YUETOM OOIIMX IesIel U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHCTEMBI cpesiHero oo1miero oopazoBanus B Poccuiickoit deaepannm.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UIpaeT ocoOyi0 poJib B COBPEMEHHON LMBWIIM3ALIMU, B CO3JJaHUU HOBOW 0azbl
MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOM BKJIaJ B (OPMHUpPOBAHUE PAIMOHAJIBHOIO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHUE IIETOCTHOTO



NpEICTaBICHNUs 00 OKpYXAloIEeM MHUpE KaKk O €IMHCTBE IPUPOIbI U YEIOBEKa, KOTOpoe (OpMHUpYETCs B XMMHMHM Ha OCHOBE NOHHUMAaHMS
BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOYKHBIMHU 00JIaCTIMH
IIPUMECHEHHS.

TecHO B3auMOJIEHCTBYSI ¢ JPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHMsI CTajla HEOThEMJIEMON YacThl0 MUPOBOW KYJbTYphl, HEOOXOAUMBIM
YCIOBHEM YCIIEUIHOTO TPyZJa M JKU3HU KaXJ0ro ujeHa obmectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3UJaTelIbHAas, KaKk HayKa BBICOKHX
TEXHOJIOTUI HaIpaBJieHAa Ha pPEIIeHUE III00aJbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBOM,
9KOJIOTUYECKOI 0€30MacCHOCTH U OXPaHBI 3I0POBbS.

B cooTBercTBUUM ¢ 0OUIMMH LENSAMU U MPUHIKIIAME CpeIHEro obuiero odpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccsr,
0a30BbIil YPOBEHb HM3YYEHUS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYIbTYpHYIO MOATOTOBKY OOYy4aroIIuMXcs, HEOOXOAUMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOUSHHS B )KU3Hb COLMYMA, MPOJODKEHUS 00pa3oBaHMs B pa3IMYHBIX 00JIacTsX,
HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHEM.

CocraBisitoliuMu  IipeiMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypehl — «Opranuueckas xumus» U «OOmas 1 HeopraHuueckas XUMHS»,
OCHOBHBIM KOMIIOHEHTOM CO/I€p’KaHHsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAayKH: CHCTEMa 3HAaHUM 110 HEOPraHUYECKON XUMUH (C BKIIIOUCHHEM
3HaHUM K3 OOILIel XMMHUHU) M OpraHu4eckod xumuu. POpMUPOBAHUE JAHHOM CHCTEMbl 3HAHMM IMPU HU3YyYEHUM IpeaMeTa oOecredyuBacT
BO3MOXKHOCTh PACCMOTPEHHSI BCEI0 MHOT000pa3us BEIIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa conepxanus KypcoB — «Opranudeckas XuMusi» u «O01as 1 HeopraHudecKkasi XuMush» copMupoBaHa B IpOrpaMMe 1Mo XUMUHU
Ha OCHOBE CHUCTEMHOIO MOJAXO0Ja K M3Y4YEHHUIO y4eOHOro marepuaiga M OOYCIIOBJIIEHAa MCTOPUYECKM OOOCHOBAHHBIM Pa3BUTHEM 3HAaHUI Ha
OnpeeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoi XMMHU BELIECTBA pacCMAaTPUBAIOTCA HA YPOBHE KJIACCUUYECKON TEOpHUH
CTPOEHHS OPraHNYECKUX COEUHEHMM, @ TAK)KE HAa YPOBHE CTEPEOXUMHUYECKHX U AIEKTPOHHBIX NIPEACTABICHUI O CTpOeHUN BelecTB. CBeneHUs
00 M3y4yaeMbIX B Kypce BellecTBaX JAIOTCA B Pa3BUTHUU — OT YIJIEBOAOPOJOB JO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coequHeHHil. B kypce
OpPraHMYeCcKO XMMHH MOJIy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHus MEpBOHAYATIBHBIE MPEICTABIECHUS O
XUMHUUYECKOHN CBSI3H, KJIACCU(PUKAIIMOHHBIX TPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pPEaKIInu.

[Ton HOBBIM YrJOM 3peHHs B INpenMeTe «XuMus» 0a30BOro YpOBHS paccMaTpHBAETCs M3YUYECHHBIH Ha ypOBHE OCHOBHOTO OOLIETo
00pa3oBaHMs TEOPETUUECKUI MaTeprall U (aKTOJIOTHYECKUE CBEACHHMS O BEIIECTBAaX U XMMHUECKOH peakiuu. Tak, B yacTHOCTH, B Kypce «O01mas
Y HEOpraHW4ecKas XUMUS» 00yJaroIUMCsl TPEJ0CTaBISIETCs BO3MOKHOCTh OCO3HATh 3HAUE€HHE NEPUOIMUYECKOT0 3aKOHA € 00IEeTEOPETHIECKUX
U METOJI0JIOTMYECKUX MO3MUIMH, IIy0’kKe MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OoT 00oOmiaromen 10 oObsICHSIOUIEH U
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUI 0 BaKHEHIIINX BEIIECTBAX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX U MPUMEHEHHNH, a TAKKE O XMMHUECKUX PeaKIUsIX,
X CYIIHOCTM M 3aKOHOMEPHOCTSAX IPOTEKaHUs pomnoyHsercs B Kypcax 10 m 11 kmaccoB snemMeHTaMM cOAep KaHMs, HMMEIOINUMU
KYJIbTYPOJIOTHUECKUIA 1 MPUKIIATHOM XapaKTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBS3H XUMHHU C APYTUMU HayKaMu, PaCKpbIBAIOT
e€ poJIb B [MO3HABATEILHOM U MPAKTHUECKON IeATEIIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBRKEHUS K IIPOIIECCY TBOPUECTBA B 00JIaCTH
TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMMHUH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIIECTBEHHO U JINYHOCTHO 3HAUYMMBIX ITpodiieMax,
CBSI3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh MH(OPMAIMIO ¥ TMPUMEHSTh €€ Ul MOMOJIHEHUS 3HAHUM, pelleHUs] MHTEIJICKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIEAOBATEIbCKUX 3a1ad. B menom coxaepxkaHue ydeOHOTo mpenMera «XHMHs» JAHHOTO YPOBHS HM3y4eHUs
OPUEHTHPOBAHO Ha (HOPMHUPOBAHME y OOYYAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI Ul TMOHMMaHUS (MIOCO(CKUX HJIEeH, TaKUX Kak:



MaTepHaIbHOE €IUHCTBO HEOPraHWYECKOIO M OPraHMYECKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTABOM M CTPOCHHUEM,
MI03HABAEMOCTh TMPHUPOAHBIX SBICHUH MyTEM SKCIEPUMEHTa W PEIICHUS NPOTUBOPEUYM MEXAy HOBBIMH (PAKTaMHU M TEOPETUUYECKHMHU
IPEANOChIIKAMH, OCO3HAaHUE POJIM XUMUHU B PELICHUU SKOJIOTMYECKUX MpoOJIeM, a TakkKe MpobiieM cOepekeHHs SHEPreTHUECKHX PecypcoB,
CBIpBS, CO3/1aHUsI HOBBIX TEXHOJOTUH U MaTE€pHAJIOB.

B nuane pemieHus 3agad BOCIUTAHMSA, PAa3BUTUA U COLHUAIM3ALMM OOYYAIOLIMXCS MPHUHATHIE NMPOrpaMMOM IO XMMHUHU HOJXOIbI K
OTIPENICJICHUIO COZEPIKaHUSI M TOCTPOCHHS NpEAMETa IMPeayCMaTpUBalOT (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX JEHCTBUN, MMEIOIIMX
0a30Boe 3HAUEHHE JJIs PA3JIMUYHBIX BUIOB JIEATEIbHOCTH: PEIIEHUs Ipo0ieM, MOUCKa, aHaJIn3a U 00paboTku MH(pOpMauK, HEOOXOAUMBIX VIS
IPUOOPETEHUS OIbITA IPAKTUUECKON U UCCIEA0BATEIbCKOM 1EATENbHOCTH, 3aHUMAIOIIIEN BaXKHOE MECTO B IO3HAHUU XUMUH.

B npakTuke npenosaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOI'O 00111ero 00pa30BaHus, TaK ¥ Ha YPOBHE CPEeHEro 00I11ero oopa3oBaHus, IpH
OIPECIICHUN COJEPKATEIIbHON XapaKTEPUCTUKU LEJIeH M3ydeHHUsl NpEeIMETa HaIlpaBJICHUEM IEPBOCTENEHHOW 3HAYUMOCTU TPAJULUOHHO
npu3HaéTcst pOpMUPOBAHUE OCHOB XMMHUUYECKON HayKU Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKON JAEATEIbHOCTH YeJIOBEeKa U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJbTypbl. C METOIMYECKON TOUKU 3pEHMS TAaKOM MOJIXO0J] K ONpEAENECHHUIO LieJell n3y4eHUs IpeameTa
ABJIIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIaBHBIMU LIEISIMU U3yUEHUs peaMeTa « XumMus» Ha 6a3oBoM yposHe (10 —11 ki1.) sBistiroTcst:

e (QopmHupoBaHUE CUCTEMBI XUMUUECKHUX 3HAHUH KaK Ba)KHEHIIEH COCTaBIAIOLIEH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM
JeKaT KIH0YEBbIe MOHATUSA, (PyHIaMEHTaIbHbIC 3aKOHBI M TEOPUHM XUMHUH, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U MOHUMAHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX pa3BUTHS U CTAHOBIICHUS;

e (opMupOBaHME U pa3BUTHE MPEICTABICHUH O HAYUHBIX METO/JaX IO3HAHUS BEIIECTB M XMMHUYECKUX peaKIHil, HeOOXOAUMBIX AJIs
IpUOOpPETEHUsI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBJICHHUH, UMEIOLIMX MECTO B IPUPOJIE, B IPAKTHUUECKON U
IIOBCEIHEBHOM JKN3HY;

e pa3BUTHE YMEHM U CIOCOOOB JEATENILHOCTH, CBA3aHHBIX C HA0JI0IEHHEM U 00BSICHEHMEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0ACHUEM
npaBui 6€30MacHOro OOpaIeHNUs C BEIECTBAMHU.

Hapsiny ¢ aTum, copepxarenpHasi XapaKTepUCTHKA LeNed M 3a7ad M3ydyeHus IpeiMeTa B IMpOorpaMMe IO XUMHHM YTOYHEHa U
CKOPPEKTHPOBaHA B COOTBETCTBUHU C HOBBHIMM IPUOPUTETAMHU B CUCTEME cpeiHero oouiero oopasosanus. CeroHs B MpenolaBaHUM XMMUU B
OobIIel CTeNeHN OTAAETCS MPEANOYTEHNE NPAKTUYECKOM KOMIIOHEHTE CO/Iep KaHNs 00yUeHUs, OPUEHTUPOBAHHOM Ha MOJITOTOBKY BBIITYCKHHMKA
00111e00pa30BaTeIbHOM OpraHU3alny, BIAACIONIEro He HAOOPOM 3HaHUH, a (YHKLIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU
AKTHBHOTI'O TIOJyYEHUs 3HAHUI U IPUMEHEHMSI UX B pealbHOM KM3HU JIJIS1 pELIEHMs] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM NpH M3ydYeHUU NpeaMeTa « XUMHUS» JOMUHUPYIOIee 3HaUeHHE MPUOOPETAIOT TaKHe 1NN U 3a/1a4H, KakK:

ajanTtanys oO0y4aromMXcs K YCJIOBUSM JMHAMUYHO Pa3BHUBAIOIIETOCS MHUPA, (POPMHUPOBAHUE WHTEIIEKTYyaJbHO PAa3BUTON JIMYHOCTH,
TrOTOBOHM K CaMO00Opa30BaHMIO, COTPYIHHUUECTBY, CAMOCTOATEILHOMY MIPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

¢dopmupoBaHne y 00yUYarOIIMXCs KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIMH), MIMEIOLINX YHUBEPCAIbHOE 3HAUCHHE /IS Pa3InYHbIX
BU/JIOB JCSITEILHOCTU: PELICHUS TPO0IIeM, TOUCKa, aHAIN3a U 00paboTKH HHPOpMAIH, HEOOXOJUMBIX I MPUOOPETEHHUSI OTIbITA ACSITEILHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B MO3HAHMM XMUMHH, a TAKXKe JJIS OLEHKHU C MO3UIHUI 3KOJOrMYecKor O€30MacHOCTH XapakTepa BIMSHHUS
BEIIECTB U XMMHUYECKHX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPELY;



pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00YYaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTEIbHO
npruoOpeTaTh HOBbIE 3HAHUS 10 XMMHUH B COOTBETCTBHM C XKM3HEHHBIMH MOTPEOHOCTSIMH, MCIOJIb30BAaTh COBPEMEHHBIE MH(POPMALMOHHBIC
TEXHOJIOTHH /IS IOMCKA U aHaJIn3a yueOHOU U HayYHO-TOMYJISIPHOM HMHPOpMAIIMK XUMHUYECKOT'0 CO/IeP KAHMUS;

dopmupoBaHHE ¥ pa3BUTHE Y OOYYAIOUIMXCS AacCCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS, HaOII0aTeNbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MIPH INIAHUPOBAHUU U IIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy 00yJaromuxcs yOex1EHHOCTH B TYMAHUCTHUECKOW HAINPAaBICHHOCTH XUMHHM, €€ BaKHOW POJM B PEUICHUU TTIOOAIBHBIX
npo0JieM palMoOHAILHOTO MPUPOIONOIL30BaHUS, TOTOJHEHHS YHEPIreTUUECKUX PECYPCOB M COXPAHEHUSI IPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE M CBOEMY 3/I0POBBIO, a TAK)KE PUOOPETEHUS OIBITAa UCTIOIH30BAHUS MOTYYCHHBIX 3HAHUH
JUISl IPUHATHUS TPAMOTHBIX PEIICHUM B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B ydebHOM maHe cpenHero o0mero oOpazoBaHHs TNpeaMeT «XUMHs» 0a30BOr0 YpOBHS BXOAWUT B COCTaB NPEAMETHOH obOiacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

OO11ee yrco 9acoB, OTBENEHHBIX [T U3YUEHHSI XUMHH, Ha 0a30BOM YPOBHE CpeIHETO 001Iero oopa3oBaHus, cocTaBisieT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henenio).

B y4eOHOM m1aHe cpeiHero ooero 00pa3oBaHus IpeaMeT « X UMUs» 6a30BOT0 YPOBHS BXOJHT B COCTAB MPEIMETHOMN 001acTh «ECTeCTBeHHO-HAYYHbIC
npenMeTsl». Urcno 9acoB, OTBEAEHHBIX ISl M3yYeHHs] XUMUW Ha 6a3oBoM ypoBHe 10 kiacca cpemgHero obmero oopazoBaHusi, coctaBisieT 34 gaca (1 gac B
HEJISIIO).

JesiTeJIbHOCTh YYHMTEJIS ¢ Y4eTOM POrpaMMbl BOCIIHTAHHSA

I'parknanckoe BOoCIMTaHME (hopMHPOBaTh POCCHHCKYIO TPAKAAHCKYIO MIEHTUYHOCTD, IPUHAJICKHOCTh K OOITHOCTH TpaxaaH Poccuiickoi
®denepanyu, Kk Haponay Poccun kak MCTOYHHKY BiacTH B PoccuiickoMm rocymapcTBe M CyOBEKTY ThICSUENETHEH
POCCHICKOI roCcyJapCTBEHHOCTH, H3yUCHUE U YBaXKCHHUE NPaB, CBOOOA U 00s13aHHOCTEH rpaxkaannHa Poccun;
MaTPUOTHYECKOE BOCIIUTAHUE BOCIIUTHIBaTh JI000Bb K POXHOMY Kpawo, Poaune, cBoeMy Hapony, yBakeHHE K ApyrmM HapoaaMm Poccuwm;
UCTOPHYECKOE NPOCBEIICHUE, (OPMUPOBAHME POCCHHCKOrO HAIMOHAIBHOTO HCTOPUYECKOTO CO3HAHM,
POCCUICKOH KYJIBTYPHOH UIEHTUYHOCTH;

JIYXOBHO-HPaBCTBEHHOE BOCIIUTAHUE | BOCIIUTHIBATH Ha OCHOBE JYXOBHO-HPaBCTBEHHOH KyJIBTYpBI HApO0B Poccnu, TpagUIIMOHHBIX PENUTUi HApOIOB
Poccun, popmupoBanue TpaiuIHMOHHBIX POCCHICKUX CEMEWHBIX LIEHHOCTEH; BOCIUTaHUE YECTHOCTH, JOOPOTHL,
MUIIOCEPINS, COTIEPEKUBAHMS, CIIPABENIMBOCTH, KOJUIEKTHBH3MA, JIPYKEITIO0HS M B3aUMOIIOMOIIH, YBAXKEHUS K
CTapUINM, K MAMSATH NPEIKOB, UX BEPE U KYJIBTYPHBIM TPAIHIIHIM;

JCTETHUYECKOE BOCITUTAHUE (hopMHpOBaTH ICTETHUYECKYIO KYJIBTYpPY Ha OCHOBE POCCHHCKHX TPAIWIIMOHHBIX JYXOBHBIX II€HHOCTEH,
MPHOOIATH K JIYYIITIM 00pa3iiaM 0T€4eCTBEHHOTO W MHPOBOTO HCKYCCTBA;
(pm3nyecKoe BOCTIMTaHUE (hopMHpOBaTh KYJIBTYPY 37I0pPOBOTO 00pa3a KH3HU U SMOIIMOHAILHOTO OJIAromony4Ynsi — Pa3BHBaTh PU3MUECKHE

CHOCOOHOCTH C Y4ETOM BO3MOXKHOCTEH M COCTOSHUS 3/I0POBbSI, HABBIKOB 0€30I1aCHOTO MOBEJACHUS B IPUPOIHON U
COLIMATIBHOM Cpefie, YpE3BbIUaHBIX CUTYALHSX;

TPYZIOBOE BOCIIUTAHUE BOCHHTHIBATh YBAXXEHHE K TPYAY, TPYIAIINMCA, pe3ylbTaTaM Tpyaa (CBOETo W IPYTHX JIt0/ei), OpHEeHTAaIUs Ha
TPYIOBYIO JEATEILHOCT, MOyYeHrne MPo(eccHr, TMYHOCTHOE CAMOBBIPOKEHHE B TIPOLyKTHBHOM, HPABCTBEHHO
JOCTOHHOM TPYZAE B POCCHHCKOM OOIECTBE, Ha JOCTMIKEHHUE BBIIAIOMINXCSA PE3yJIbTaTOB B MPOQeCcCHOHANBHON
JesTeIbHOCTH;




9KOJIOTHYECKOE BOCITUTAHHE (hopMHPOBATH SKOIOTHUYECKYIO KyIbTYPY, OTBETCTBEHHOE, O€peKHOE OTHOIIEHHE K MPUPOJIE, OKPYIKAIOIIEH cperie
Ha OCHOBE POCCHUHCKUX TPAAUIIMOHHBIX JAYXOBHBIX IEHHOCTEH, HABBLIKOB OXPAaHBI, 3alllUThI, BOCCTAHOBICHUS
MNPUPOJBL, OKPYKAIOLIEH Cpeibl;

BOCIIHTAaHWE I[IEHHOCTEH HAYYHOTO | BOCIIMTHIBATH CTPEMIICHHE K MMO3HAHHIO CeOsl M APYTUX JOAeH, MpUpOAbl W OOIIecTBa, K MOMYyYSHHUIO 3HAHUMH,
MO3HAHUSA KaueCTBEHHOT'O 00pa30BaHUs C YIETOM JTMYHOCTHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

COJEPXAHUE OBYYEHUSA

Teopernyeckne 0OCHOBbI OPraHU4YeCKOH XUMHHU

[Tpenmer OpPraHUYECKON XUMUH: eé BO3HHUKHOBEHHUE, pa3BUTHE u 3HAYCHHE
B IIOJIy4YEHUU HOBBIX BEIIECTB M MarepuanoB. Teopus CTpOECHMs OpraHudeckux coeauHeHnid A. M. byrnepoBa, €€ OCHOBHBIE IOJIOKECHMUS.
CrpykTypHble GOpPMYIIBI OpraHMYeCKHX BellecTB. ['omomorus, nzomepusi. XuMHUYECKasi CBsI3b B OPraHMUYECKUX COEIMHEHUSX — OJAMHAPHbIE U
KpaTHBIE CBS3H.

[IpencraBiaenne o kiaccu(ukauMu OpraHWYeckux BemiecTB. HoMeHkiaTypa OpraHM4YecKMX COEIUHEHHMH (cucTeMaThyecKas) H
TPUBHAIIbHBIE HA3BAHUS BAKHEHIIUX NIPEACTABUTEIECH KIACCOB OPraHUYECKHUX BEIECTB.

OKcliepUMEHTAIbHbIE METO/bl M3YYEHHs BEUIECTB W HUX MPEBPAIEHUI: O3HAKOMIIEHHWE C 00pa3laMu OpraHMYeCKUX BEIIECTB U
MaTepuajiaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJEHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB I10
IPEBPALLECHUIO OPraHUYECKUX BEILECTB IPU HarpeBaHUH (IJ1aBjIeHue, 0OyIIIMBaHUE U FTOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOIMYECKHH psia. MeTaH M 3TaH — INpocTelIne MPeJCTaBUTENN aTKaHOB: (pU3HUECKUEe U XUMUYECKUE
CBOICTBa (peaKkIuy 3aMEIIEeHNs U TOPEHUs ), HAXOKIEHUE B PUPO/JIE, TOIYUEHHUE U IPUMEHEHUE.

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psiA. DTUIEH M NPONMJIEH — MpPOCTEHIIne MPEeJCTaBUTENN aJKEHOB: (HU3UYECKUEe U
XUMHUYECKHE CBOMCTBA (peaKuu THPUPOBAHMS, FTAIOTEHUPOBAHUS, THIpaTalliy, OKHCIIEHUS U MOJIMMEPU3allin ), IOJIyYeHHE U IPUMEHEHHUE.

Anxanuensl: Oyragauen-1,3 u metunOyraauen-1,3: cTpoeHue, BakHeHIne XMMUYecKre CBOMCTBa (peakuus nonuMepusanun). [lonydyenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKHH Psill. ALIETHIIEH — NPOCTEHIINI NpeACTaBUTENb AIKHHOB: COCTaB, CTPOEHHE,
¢uznyecKkre 1 XuMHUYEeCKHe CBOMCTBA (peakluy THIPUPOBAHUS, FaJlOr€HUPOBAHUSL, THApaTallui, TOPEHUS), TIOJTyUEHHE U TPUMEHEHUE.

Apensbl. benzon: cocras, crpoeHue, pU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakiMM TajJOreHUpOBaHMs W HUTPOBAHUSA), MOTYUYEHUE U
npuMeHeHue. Tonyon: cocmag, cmpoenue, Qusuueckue u Xumudeckue C8oucmea (peakyuu 2ano2eHuposanus U HUMpOBAHUs), NOJYUeHue U
npumenenue. TOKCUYHOCTb apeHOB. I eHeTHuYecKas CBsA3b MEXAY YII€BOAOPOAAMHU, IIPUHAICKAIIUMHU K PAa3JIMYHBIM KJIACCaM.

[TpuponHble MCTOYHMKHU YriIeBOAOpoJoB. llpuponueiii ra3 u momytHele HeTsHble ra3pl. Hedts u e€ npoucxoxaenue. CrocoObl
nepepadoTKU HePTU: MEeperoHKa, KPEeKUHr (TepMHUUYECKHH, KaTanruTuueckuil), mupoaus. [IpoaykTel nepepaboTku HePTH, UX NMPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepaboTKH.




OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB U WX MPEBPALllEHUI: O3HAKOMIIEHHE ¢ 00pa3llaMH IUIacCTMAacC, KaydyKOB M PE3UHBI,
kouteknuu «HedTb» u «YTomb», MOIEIHpPOBAHUE MOJICKYJ YTIEBOIOPOAOB U TaJOrCHOMPOU3BOIHBIX, MPOBEICHUE IPAKTHYESCKONH PAOOTHI:
MOJIyYEHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1auu.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa pPEaKUuu IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIESCTB WIH MTPOYKTOB PEAKIUN).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METAHOJN W 3TAHON: CTPOCHHE, (PU3NYECKHE U XMMHYECKHE CBOWCTBA (PEAKIMU C aKTUBHBIMHU
MeTaJlJIaMH, rajloreHOBOAOPOIaMH, TOpEeHUE), MpUuMeHeHue. BonopoaHbie CBA3H MEXIy MOJIEKYJIaMU CIUPTOB. [leficTBUE MeTaHOMa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHoroaromMHbie CIUPTHL. DTUIICHTIIUKOb U TNIMLEPHUH: CTPOeHHE, GU3NYECKUE U XUMUYECKUE CBOICTBA (B3aUMOICHCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peaKIs Ha MHOTOATOMHBIEC CITUPTHI). JlelicTBUe Ha opranu3M denoBeka. [I[puMeHenne rimiepruna u dTHICHTITUKOJIS.

@DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUEe U XUMHUecKue cBoiicTBa. TokcuuHocTh ¢peHona. [Ipumenenue denomna.

Anpaeruipl U kemownsi. DopManpIaerui, aneTaibIerul; CTpOoeHHE, (PU3MYECKUe W XUMHUYECKHME CBONCTBA (peaklMM OKHUCICHUS U
BOCCTAHOBJICHHMSI, KAUECTBEHHBIC PEAKIINH ), TOTyYEHUE U IPUMEHEHHE.

OIHOOCHOBHEIE TIpE/ICIIbHBIC KapOOHOBBIE KUCIOTHI. MypaBbrHAs U YKCYCHAsI KHCIIOTHI: CTPOCHHE, (DM3HUSCKHUE U XMMHUYECKUE CBOMCTBA
(cBoiicTBa, O0ImIME Ui Kilacca KUCIIOT, peakuus »TepuduKaiuu), moiyuyeHue u npumeHeHne. CTeaprHHOBas U OJIEMHOBAs KHUCIOTHI Kak
MIPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MbliIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEEe ACHCTBHUE.

CrnosxHble 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 ciaoxHbix 3¢upoB. XKupsel. ['uaponus xupos. [IpumeHenne ;xupos.
buonornyeckas posb JKUPOB.

YrneBoabl: cocTaB, KiacCUpUKalUs YrIeBOJAOB (MOHO-, IW- W Moducaxapusl). [Noko3a — mpocTeinmii MOHOCaxapua: 0COOEHHOCTH
CTPOCHUSI MOJIEKYJIbI, (PU3UUECKHe U XUMHYECKUE CBOMCTBA (B3auMoeicTBue ¢ ruapokcunom meau(ll), okucienne aMMuaqHbIM pPacTBOPOM
okcuma cepebpa(l), BocctaHOBIEeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOAE, MpUMEHeHHe, Ouonorumueckas posb. DoTocuHTEs.
®pyKTO3a KaK U30MeP IITFOKO3BI.

Kpaxman u uemnonosa kak npupoanbie noaumepsl. CTpoeHue Kkpaxmania U Hemiono3sl. Gusndyeckue u XMUMUYECKHE CBOMCTBA KpaxMaia
(Tuaponu3, KaueCTBEHHAs! PEAKIUS C UOJ0M).

OKCIepUMEHTAIbHBIE METOJbI M3YYEHHUsl BEIIeCTB M WX MPEBpAICHUN: MpOBEACHHE, HAOMIOJACHHE M OMHUCAaHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHHE CITUPTOB, KAYECTBEHHBIE PEAKITUU OJHOATOMHBIX CIIUPTOB (OKHCIeHUE dTaHona okcuaoM mean(Il)), MEHOroaTOMHBIX CITUPTOB
(B3aumojielicTBue rmiepuHa ¢ ruapokcuaom mean(ll)), anprerunnoB (OKMCICHHE aMMHAYHBIM pacTBOpoM okcuna cepedpa(l) u rumpoxkcuiom
meau(Il), B3ammoericTBrEe Kpaxmalia ¢ H0JI0M), POBEICHNE MTPAKTUUECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHCIIOTHI.

PacuérHble 3a1aun.

Brruncnenns mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIAHOTO BEIIECTBA WIIM TPOAYKTa PEAKIUH TIO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB M MPOAYKTOB PEAKIUN).

A30TcoaepKaIe OpraHnIecKue COeTMHEHUS.




AMHMHOKHUCIOTBI Kak amMOTEepHbIE OpraHuyYeckue coeanHeHus. DU3MYecKkne W XUMUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha TpHMEpe
rauirHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTuab.

benku kak mpUpOAHBIE BHICOKOMOJIEKYISIPHBIC coenuHeHUs. llepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OEiIKOB. XUMHUYECKHUE
CBOICTBA OEJIKOB: TUIPOIIH3, IEHATYPAIIHSI, KAUECTBEHHBIC PEAKITMHN HA OCIIKH.

OKCIIepUMEHTAIbHbIC METOJIbl M3YYEHHUs BEIIECTB M WX MPEBPALICHUN: HAOMIOJACHHUE W OIKMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypanus OSJIKOB IMPU HArPEBAHUH, [IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMosiekyasipHbIe COeIMHEHU S

OCHOBHbIE TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3ALINH,
cpenHsst MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCAMHEHUM — MOJTMMEPU3aLUs U TTOJIMKOHICHCALIHS.

OKCIepUMEHTAIBHBIE METOJIbI M3YYCHHUsl BEIIECTB M WX TPEBPAIICHUN: O3HAKOMIIEHHE C 00pasllaMy MPUPOJTHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MeXIpeaAMETHBIC CBSI3H.

Peanuzamus MexnpeIMETHBIX CBS3EH MPU U3YUEHUH OpTaHndeckoil XuMuu B 10 Ki1acce OCyIIeCTBISETCS Yepe3 UCIONb30BaHHE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MOHATUN, TAK U MTOHATHM, SIBJISIOIIUXCS CUCTEMHBIMU JISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO I[TUKJIA.

OO0mue ecTeCTBEHHO-HAay4YHble TOHATHSA: SBJICHHE, HAy4YHbIH (DaKkT, TUIIOTe3a, 3aKOH, TEOpHUs, aHalIW3, CUHTE3, KiIaccHUpUKaLusi,
MEePUOIUYHOCTh, HAOJIOIEHHUE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHUE.

®duszrka: MaTepus, SHEPTUs, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YpOBEHbB, BELIECTBO, T€N0, 00BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BEIIMUYMHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTMYECKH aKTHUBHBIC BemiecTBa (OEnkw,
YTJIEBOJIbI, )KUPbI, PEPMEHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHOonorus: NUILEBbIE NPOTYKThI, OCHOBBI PAlHOHAIBHOTO MUTAHUS, MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPEMapaThl,
MaTepUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHNHN HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHMS 00YYarOLMMHUCS NPOrpaMM CpeAHEero oouiero oopazoBaHus (JTMYHOCTHBIM,
MeTanpeIMETHbIM U NpeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM [uisi pa3palbOTKH IUIAHMPYEMBIX PE3yJIbTAaTOB OCBOEHHUS MPOTrpamMm
CpeaHero o0I1ero o0pa3oBaHus SIBIAETCS CUCTEMHO-ESTEILHOCTHBIHN MOIXO/.

B cooTBeTcTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IMpenMera «XHUMHUsS» Ha
YPOBHE CpeHEro 0011ero 00pa30BaHus BBIACICHBI CIEIYIOIIME COCTABISAIOINE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCUHCKON TpakJIaHCKOH HAEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEIENCHHUIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;



1eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIIUNA 06a30BOM
HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaronIuxcsi pPYKOBOJCTBOBAaTHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMHU,
MPHUCYIIUMH [[ETOCTHOU CUCTEME XUMUIECKOTO 00pa30BaHUs;

HaJM4HE MPABOCO3HAHMS SKOJIOTHYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH 11€JU M CTPOUTH )KU3HECHHBIE TUTAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XWMHEs TOCTHTAIOTCS B €AMHCTBE Y4EOHON W BOCIUTATEIIBHON ACSITENLHOCTH B
COOTBETCTBUHU C TYMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJACAJIaMHU POCCHUCKOTO TPaKIaHCKOTO
oOmiecTBa, MPUHSATBIMA B OOIIECTBE HOPMaMU U TMPABWJIAMH MOBEACHHUS, CIOCOOCTBYIONIMMH TPOIECCaM CaMOTO3HAHMS, CAMOPA3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YJaIOIIHUXCSI.

JIndHOCTHBIE PE3yabTaThl OCBOCHUS MpEAMETa «XUMUS» OTPAKAIT CHOPMUPOBAHHOCTH OIBITA MMO3HABATEILHOW M MPAKTUYCCKOU
JESTEIIbHOCTH 00YJarOIIMUXCs IO Peau3alui IPUHATHIX B 00LIECTBE LIEGHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHHUA 00y4YaIOIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKECHHS K 3aKOHY U IIPABOMOPSIIKY;

MPEJICTABICHUS O COITUATBHBIX HOPMAaX M MPABUIIAX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHRE;

TOTOBHOCTU K COBMECTHOU TBOPUECKOM JIEATEIHHOCTH MPH CO3AaHUU YUEOHBIX MPOEKTOB, PEUICHUH y4eOHBIX U MMO3HABATENbHBIX 3a]1a4,
BBITIOJTHCHUH XUMHUYECKHUX YKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY M apryMEHTBHI JAPYTUX MPH aHadu3e pa3udyHbIX BHUJIOB Y4eOHOI
JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIHTAHUS:

[IEHHOCTHOTO OTHOMIECHUS K UCTOPHYESCKOMY U HAYYHOMY HACIIEANIO OTEYCCTBCHHON XUMHUU;

YBa)KEHHSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPHH U MPAKTHUECKOTO MPUMEHEHUS! XUMHUHU, OCO3HAHHS TOTO, YTO JOCTHKCHHS HAYKU
€CTh Pe3yJIbTAT JJIUTEIBHBIX HAOFOICHUH, KPOTTOTIUBBIX IKCIIEPUMEHTATBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca U M03HABaTEeNbHBIX MOTUBOB B MOJIYUEHUU U TIOCTEAYIOIIEM aHaIu3e WH(OPMAIIUU O TIEPEAOBBIX JOCTIKEHUIX COBPEMEHHOM
OTECUYCCTBCHHOM XUMUH,;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBE/ICHHS,

CIIOCOOHOCTHU OIIEHUBATh CUTYyaIluH, CBSI3aHHBIE c XAMUYECKUMU SIBJICHUSMH,
¥ TIPUHAMAThH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICHh Ha MOPAIBbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TOBEJEHUE M TMOCTYNKH CBOUX TOBAapHINEW C MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE
MOCJIEACTBUM 3TUX MOCTYIKOB;

4) opMHpPOBaAHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 370pOBOTO M 0€30macHOro o0pasa >KW3HH, HEOOXOJWMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBCHHOMY
(bU3NYECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOJTI0IeHMST TIPABIIT 0€3011aCHOTO OOpAIEHUs C BENIECTBAMHU B OBITY, TOBCETHEBHON KU3HH U B TPYIOBOM JACATEIHHOCTH;



MMOHUMAaHUS [IEHHOCTU MPaBWJI WHIWBHIYAIBHOTO M KOJUICKTUBHOTO O€30IMaCHOTO MOBEICHUS B CUTYAIMSIX, YIPOXKAIOIIUX 3I0POBBIO U
JKU3HHU JTIOACH;

OCO3HAHUS MOCJICICTBUI U HETIPUATHS BPEIHBIX MMPUBBIYEK (YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHHS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATUBHON KOMIIETCHTHOCTH B y4€OHO-HCCIICIOBATEIBCKOMN IEITEIBHOCTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U APYTHX BUIAX
JIeSTCIIEHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECCKUX 3a7a4 COIMAIbLHON HAPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
WHTEpeca K MPaKTUIECKOMY U3YUCHHIO POPECCHI pa3TUIHOTO POa, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHA 110 XUMUH;
YBaXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYaJbHOM TpPAaeKTOpUU 0Opa3zoBaHus, Oyaymied mpodeccuu u peanusanui cOOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEel 00I1IecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 11e71eco00pa3HOro OTHOILIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3emiie;

IIOHUMAaHUS FJIO6aJII)HOFO XapaKkTepa ISKOJOTMYCCKUX HpO6JIeM, BJIMAHUSA SKOHOMHMYCCKHUX IIPOLHECCOB HAa COCTOSAHUC HpHpOI[HOﬁ nu
COITMAIBHOU CPEJIbL;

OCO3HAaHUuA HCO6XOI[I/IMOCTI/I HCIIOJIB30BAHUS ZIOCTI/I)KeHI/Iﬁ XUMHU U PEIICHUA BOIIPOCOB PAllMOHAIBHOI'O ITPUPOAOITIOJIb30BaAHMA;

AKTUBHOTO HEMPUATHS NEHCTBUM, MPUHOCAIINX BpPEI OKpYKAIOIIEH NMPUPOIHON cpele, YMEHUS MPOTHO3MPOBATh HEOJAronpHUsITHBIC
HKOJIOTUYECKHE MOCIIEACTBUS IPEAIIPUHUMAEMBIX IEUCTBUM U IPEIOTBPAILAT HUX;

HAJIMYUS PAa3BUTOTO SKOJIOTMUYECKOTO MBIIUICHHUS, YKOJIOTUYECKON KYIbTYpPBI, OIMbITA EATEIHbHOCTH 3KOJIOTUYECKOW HAIMpPaBIEHHOCTH,
YMCHUA PYKOBOACTBOBATHCA HWMH B HO3H3B&T€J’IBHO§I, KOMMYHHKaTHBHOﬁ 158 COIII/IaJ'II)HOI\/JI IIPAaKTUKE, CHOCO6HOCTI/I H YMCHUA AKTHUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

IIOHUMAaHUS CHCHI/I(l)I/IKI/I XUMHHU KaK HAayKH, OCO3HaHUA eé pojin B (1)OpMI/IpOBaHI/II/I pallMOHAJIBHOI'O HAYYHOI'O MBLIIJICHWA, CO3JaHHU
[[EJIOCTHOTO TMPEACTaBICHUS 00 OKpYKaloIleM MHUpPE KaK O €QUHCTBE MPHUPOJAbI W YEIOBEKa, B MO3HAHUU MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM ITUBUIIM3AINH: B €€ TYMaHHUCTUYECKON HaMpaBIEHHOCTH U BaXXHOU POIU
B CO3JJaHUM HOBOW 0a3bl MaTEpHAIBHOW KYJIBTYpbI, PEIICHUU TI00ATBHBIX MPOOJIEM yCTOWYMBOTO PA3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIIEBON M SKOJIOTHUECKON 0€30aCHOCTH, B PA3BUTUU METUIIMHBI, 00ECTICUEHUH YCIIOBUHN YCIIEIIHOTO TPY/Ia U SKOJIOTHUECKU
KOM(OPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAaHUs CYIIIHOCTH METOJIOB IMO3HAHUS, MCIOIh3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
MCIIOJIb30BaTh MOJyYyaeMble 3HAHUS JUIsl aHaJIN3a U OOBSICHEHUS SBJIEHUN OKPY)KAOIIEro MUpPa U MPOUCXOJAUINX B HEM M3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCSI TAHHBIX C LETbI0 TOTYYEHHS TOCTOBEPHBIX BHIBOJOB;

CHOCO6HOCTI/I CaMOCTOATCIIbHO UCIIOJIB30BATh XUMHNYCCKNEC 3HAHUA IJId PCIICHUA np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUuAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESITENIbHOCTH;



TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY ITOJTYYEHUIO HOBBIX 3HAHUH MO XMMUU B
COOTBETCTBUH C KU3HCHHbBIMU HOTp€6HOCT$IMI/I;

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHbIX chepax npodhecCHoHATbHON AeATEILHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI
MeranpeaMeTHbIC PE3yIbTaThl OCBOCHUS yU€OHOTO IIPEeIMETa « XMMHUsI» Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIFOYAIOT:

3HaUUMBIC Ui (DOPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUTUIMHAPHBIC (MEXKIPEAMETHBIC) OOIICHAYYHBIC TOHSTHUS,
OTpaXKaIOIIHUE EJTOCTHOCTh HAYYHOH KapTHHBI MHpPA W CHENU(UKY METOIOB IMO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIICCTBO, DHEPTHs, SBICHHUE, MPOLECC, CUCTEMA, HAYYHBIH (DaKT, MPUHIWI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJII0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE y4yeOHbIe JeicTBUs (TIO3HABaTEeNbHbIC, KOMMYHHMKATHUBHBIC, DETYIATHBHBIC), oOecredynBaronme Q(opMHUpPOBAHUE
(GyHKIIMOHAIBHOW IPaMOTHOCTH U COIIMAIEHOM KOMITETEHIIUN 00YYaroIINXCs;

CIIOCOOHOCTH O0YUYaOIIMXCS UCIOJIb30BATh OCBOCHHBIE MEXKIMCIUILTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JIEHCTBHSI B TIO3HABATEILHON M COLIMAILHOMN MPAKTHKE.

MeTaHpe[{MeTHBIC PE3YJIbTAaThl OTPAXKAIOT OBJIAACHUC YHHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I MMO3HaBaTCJIbHBIMH, KOMMYHHKATHUBHBIMH U
PEryIATUBHBIMU JIEHCTBUSMHU.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTpeAeNATh IeNId JeATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH UX JOCTHKEHHS, COOTHOCUTH PEe3YNbTaThl JESATEIbHOCTH C
IIOCTABJICHHBIMU IICIISIMU,

UCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUIEHUS — BBIAEIATh XapaKTepHbIE MPU3HAKU MOHATUM U YCTAHABIIMBATh
HX B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIIUC IMOHATUA JJIA O6”I7${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u 5[BJ'I€HPII7[;

BBIOMpATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHiA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SAABJICHUSMU,

CTPOUTH JIOTUYECKHE pPACCYXIEHUs (MHIYKTUBHBIE, NEAYKTUBHBIC, MO AHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTUBOPEUUs B
pacCMaTpUBACMBIX SIBJICHUAX, q)OpMYJII/IpOBaTB BBIBOJIbI U 3aKJIIOUYCHUSI,

NPUMEHSTh B TPOIECCe MO3HAHUS, HCIONb3yeMble B XMMHHM CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEoOpa3oBBIBATH MOJIEIbHbBIE
MPEJICTABICHUS] — XUMUYECKHUM 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYEeCcKasi GopMyJia, ypaBHEHHE XMMHUUECKON peaklUy — MPpU PElIeHUH y4eOHbIX
MO3HABATENIbHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSTh HA3BaHHbIE MOJIETbHBIE MPEACTABICHUS AJI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHYCCKUX peaKum‘/'I.

2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBUS:

BJIaACTb OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHNA BEUIECTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh LENH M 3a/Ja4dl HCCIEIOBaHWs, UCIOIb30BaTh IMOCTAaBICHHBIE UM CAMOCTOSTENHHO C(HOPMYIHpPOBAHHBICE BOMPOCHI B
Ka4uCCTBC MHCTPYMCHTA MMO3HAHWUA U OCHOBBI JJIs1 (bOpMI/IpOBaHI/ISI TUIIOTESBI IO MPOBEPKE MMPABUIIBHOCTHU BBICKA3bIBACMBIX CY)K)IGHHP'I;



BJIaZICTh HABBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYCHHYECKHX OSKCIECPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJI0aTh 32 XOJOM IIPOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €r0 pe3yibTar, (POpPMYIUPOBaTh 00OOIIEHHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB UCCIIEIOBAHHS, COCTABISITh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHHUYECKOW HCCIICAOBATENBCKOM M MPOEKTHOM JEATENbHOCTH, MPOSBIATH CIIOCOOHOCTH M T'OTOBHOCTH K
CaMOCTOSATEIFHOMY TIOMCKY METOJIOB PEIICHHS NPAaKTHYECKUX 3a/]a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB ITO3HAHUSL.

3) padorta ¢ nngopMmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MHPOpMAIMK (Hay4HO-TIOMYJISIpHAS JINTEpaTypa XMMHUYECKOTO CO/EpKaHMUs, CIIPABOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBAaTh WH(GOPMAIMIO PA3IMYHBIX BUAOB U (OPM TNPEACTABICHUS, KPUTUYECKU OIICHUBATH €&
JIOCTOBEPHOCTh U HEPOTUBOPEYHBOCTB;

(bopMyIHpOBaTh 3aMPOCHI U IPUMEHSTH PA3IMYHBIE METOII TP TIOMCKE U 0TOOpe HH(pOpMaIK, HEOOXOAMMOH /1JIs BBITOJIHEHHS YIeOHBIX
3a/1a4 ONpPeeNIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY NpeacTaBieHus HHGOpMaLuK (CXeMbl, TpaduKu, AUarpaMmbl, TaOIHUIbL, PUCYHKU U
Jpyrue);

UCIIOJIb30BATh HAYYHBIN SA3bIK B KAUECTBE CPEJICTBA P PadOTe ¢ XUMUYECKOH NH(pOpManneil: MPUMEHATh MEXIIpeIMETHbIC ((PU3MUECKHe
¥ MaTeMaTUYeCKHE) 3HAKU ¥ CUMBOJIBI, POPMYJIIbI, a00peBHaTyphl, HOMEHKIIATYPY;

UCIIONIb30BaTh U PEOOPa30BHIBATH 3HAKOBO-CUMBOIMUYECKHE CPEJICTBA HATJISHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOIIPOCHI o CYIIECTBY o0cyxaaeMon TEMBI B xoze JManora
W/WIIN TACKYCCUH, BBICKA3bIBATh WU, OPMYIMPOBATH CBOM MPEJIOKEHNSI OTHOCUTEIILHO BBIIOJIHEHUS MPEIOKESHHON 331a4H;

BBICTYTIATh C IPe3eHTalUeN pe3yIbTaTOB M03HABATEIbHOMN €SI TEIbHOCTH, OTYYEHHBIX CAMOCTOSATENIBHO I COBMECTHO CO CBEPCTHUKAMU
NIPY BBIITOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, IPAKTUIECKOH pabOoThI IO HCCIIEIOBAHNIO CBOMCTB U3YUaeMbIX BEIIECTB, Pea3alii yIeOHOTO
pOeKTa U ¢bopmynupoBaTh BBIBO/IbI
10 pe3yJbTaTaM MPOBEAECHHBIX HCCIEIOBAHNMN ITyTEM COTJIACOBAHMUS TIO3UIIMH B X0JI€ 0OCYKICHHUS U 0OMEHA MHEHHSIMU.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENILHO IIJIAHUPOBATh U OCYLIECTBIATH CBOIO [TO3HABATENIBHYIO AEATEIBHOCTD, ONpeIess €€ Leln U 3a7a4l, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh MpeAjaracMblii alfOPUTM JEHCTBUN NpH BBHIMOJHEHUHM YYEOHBIX M HCCIEIOBATENILCKUX 33734,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CITOCOO UX PElIeHUs C YIETOM MOIYYSHHS] HOBBIX 3HAHUN O BEIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATbBI
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaxaroT:



C(OPMHPOBAHHOCTb NPEACTABICHUN O XMMUYECKOH COCTaBJISIOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA, POJU XUMHUH B MO3HAHUU
SBJICHUW TPUPOABI, B (POPMUPOBAHMH MBIIUICHHUS U KYJIbTYpPBI JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOM AJIsi peIieHUs
IPAaKTUYECKUX 3a/1a4 U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO U IPUPOJHOI cpelie;

BJIa/ICHNE CUCTEMON XMMHUYECKUX 3HAHUN, KOTOpask BKJIIOUAET: OCHOBOIOJIAraloUe OHATHS (XUMUUECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI0OuKa aTroma, MOJIEKYJla, BAJEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, XUMHUECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas H
COKpaIéHHasi), MOJIb, MOJISIpHasi Macca, MOJISIpHBIA 00BEM, YriepoJaHblii cKeneT, (GyHKIHMOHAJIbHAS TPYIa, PaJuKall, U30MEpHUs, U30MEpHI,
TOMOJIOTHYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJ M a30TCOAEpXKALIUE COECIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOEHUs OpraHndeckux Beuiects A. M. bytiepoBa, 3aKkoH cOXpaHEHHS MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJHMYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHMMAHUS NMPUUYUHHOCTH U
CHUCTEMHOCTH XMMUYECKUX SIBJICHUH, ()aKTOJIOTHUECKIE CBEJICHHSI O CBOMCTBAX, COCTABE, MOJIyYeHHH 1 0€30aCHOM MCIIOJIb30BaHIH BayKHEHIIINX
OpPraHUYECKUX BEILIECTB B OBITY M MIPAKTHUUYECKON JEATEIIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHH BBIABIATH XapakTepHbIC TPU3HAKK IOHATHH, YyCTAaHABIMBAaTh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME [TOHITHS IIPU OIMCAHUU COCTaBa, CTPOEHUS U MPEBPAILEHUI OpraHuYeCKUX COeINHEHHI;

c(OpMUPOBAHHOCTh YMEHUN HCII0JIb30BATh XMMHUECKYI0 CUMBOJIUKY JUISl COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIlEHHON) GOpMyJT OPraHNYECKUX BELIECTB U YPaBHEHUN XUMHUYECKUX PEaKIMii, U3rOTaBIMBaTh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH NPUHAAJIECKHOCTh M3YYCHHBIX OPraHMYECKHUX BELIECTB MO HUX COCTaBYy M CTPOCHHIO K
oTIpeieIEHHOMY KJIacCy/Tpymie COeAMHEHUH (YTI€BOI0POIbI, KUCIOPOA M a30TCOAEPKAIINE COCTUHEHNUSI, BRICOKOMOJIEKYIISIPHBIC COSTUHEHMS ),
JlaBaTh UM Ha3BaHMA o cuctematnueckoil HomeHnknatype (IUPAC), a Takxke NpUBOAUTH TPUBUAIbHBIE HA3BaHUS OT/AEIbHBIX OPraHUYECKUX
BEIIECTB (ITUJIEH, MPOIUJIEH, alleTUJICH, STHIICHTJINKOIb, TIMIEPUH, PEeHOI, popMalIbIerul, aleTaabAerul, MypaBbiuHas KUCIO0Ta, YKCYCHas
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAask KUCIIOTa, TIII0K03a, (PPYyKTO3a, KpaxMal, HeJI0103a, IIUIIH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEIEISATh BUIBI XUMUIECKOH CBS3H B OPTAaHUYECKUX COSTMHEHHSX (OIMHAPHBIC M KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHsI MPUMEHSATHh MOJOXKEHHUS TEOPUU CTPOEHHUs opraHuyeckux BemecTB A. M. ByrnepoBa st oObsicHEeHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUN XapakTepU30BaTh COCTaB, CTPOCHUE, (PU3UYECKUE U XMMUYECKHE CBOMCTBAa TUMHMYHBIX INpeiCTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMWICH, alleTUJIeH, Oyraauen-1,3, metunoyraauen-1,3, 6eH301, METaHOJI,
3TAHOJI, STUJICHTJIUKOJIb, ININLEPUH, (PEHOJI, alleTalIbJeTH1, MypaBbUHAs U YKCYCHAs! KUCJIOTHI, III0OK03a, Kpaxmall, [IeJUII0J103a, aMUHOYKCY CHast
KHCJIO0TA), WUTIOCTPUPOBATh M€HETUYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIMH C MUCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTEepHU30BaThb HWCTOYHUKH YIJIEBOJOPOJHOIO ChIpbsl (HE(PTh, MPUPOJHBIM ra3, yrojib), CIOCOOBI HX
nepepadoTKU U MPaKTHUECKOE MPUMEHEHUE MPOIYKTOB MepepaboTKy;

c(OpMHUPOBAHHOCTh YMEHUI1 TPOBOJUTH BBIUMCICHHS [0 XUMHUUYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BELIECTBA
WIN IPOAYKTa peakuuu o U3BECTHBIM macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM MIPOJYKTOB PEAKIUN);



Cc(OPMHPOBAHHOCTh YMEHUI BIaJeTh CHCTEMON 3HAHUH OO0 OCHOBHBIX METOJaX HAy4YHOIO IMO3HAHMs, UCIOJIb3YyEeMBIX B XMUMHHU IIPU
U3yYCHHUH BEIIECTB U XUMHUYECKUX SIBJICHUH (HaOM0IeHIEe, U3MEPEHHE, SKCIIEPUMEHT, MOICTTMPOBAHNUE), HCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKNE
3HAHUS JUISL IPUHATHUS PEILIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpaBUiIa TOJIH30BAHUS XUMHUYECKOW TOCYJOW M J1a0OpaTOpHbIM OOOPYJOBAaHUEM, a TaKXKe
npaBuia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMH I10 BBIIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBATh W BBINOIHATH XMUMHUYECKHH AKCHEPUMEHT (MPEBpAIlEHUS] OPraHMYECKHX BEIIECTB IPH
HarpeBaHuy, IOJy4YeHHE STUJICHA M U3y4eHHE €ro CBOMCTB, KaueCTBEHHbIE PEAaKIMM OPraHMYECKUX BEIIECTB, JEHATypalus OelKOB INpH
HarpeBaHuH, [[BETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBHH C MIPABUIIAMU TEXHUKH O€30MAaCHOCTH MPHU OOPAIICHUH C BEIIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM, MPEICTABIATh PE3YJIbTAThl XMMHMUYECKOI'O JKCIEPUMEHTa B (OpME 3allMCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUi M
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUIN KPUTHYECKU aHAJIM3UPOBATh XMMUYECKYI0 MH(POPMALUIO, MOIY4aeMYI0 U3 Pa3HbIX MCTOYHUKOB (CpelCcTBa
MaccoBoii nHpopmanuu, IHTEpHET U APYTrHX);

c(OpMHPOBAHHOCTb YMEHHM COOJII01aTh IPAaBUJIA SKOJIOTMUECKH 11€71€C000pa3HOro NOBEACHUS B OBITY U TPYAOBOH A€ATEIBHOCTU B LIENAX
COXpaHEHHUsI CBOETO 3/I0POBbS U OKPY’KAIOLIEH MPUPOAHOIN Cpelibl, 0CO3HABATh ONACHOCTh BO3/EUCTBUS HA KUBBIE OPraHU3MBbI ONpPEAEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMas cMblch nokazatens [1/IK, noscHATh Ha nmpuMepax criocoObl YMEHBUICHUS U MPEAOTBPAIEHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

JUId 00yYaroluxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pOBbSI: YMEHHE NPUMEHATh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUI;

JUISL CJIETIBIX M C1a00BUIAIINX 00YYaAIOLIMXCS: YMEHHE UCIIO0Ib30BaTh pelbehHO-ToUeUHYI0 cucTeMy o0o3HaueHuii JI. bpaitns ans 3anucu
XUMUYECKUX (HOPMYII.



TEMATHYECKOE IINIAHUPOBAHMUE

Ne HavMeHOBaHMe pa3/ieioB ¥ TEM MPOrpaMMbl KosinuecTBO yacoB JieKTpoHHbIE (LIUPPOBbIE)
n/m Bcero| KoHTpoJsbHBIE [pakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThl
Pasaen 1. TeopeTnyecKkue OCHOBBI OPraHU4eCKOM XUMUHU
1.1 |IlpegmeT opraHuyeckoil xuMuu. Teopusi CTpoeHUst 3 https://hij.ru/

OopraHuYecKux coeuHeHuu A. M. ByT/iepoBa http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

HToro no pasgeny 3

Paszpges 2. YriieBoaopoabl

2.1 |llpeaenbHbIE YTA€BOAOPOAbI — aJKAHbI 2 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.2 |HenpepenbHble yIeBOAOPO/Ibl: aJKEHBI, aJKaJUEHBI, 6 1 https://hij.ru/

AJIKMHBI http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.3 |ApomMaTuyeckue yrjieBoLopojbl

2.4 |l[lpupojHble HCTOYHUKHU YTJIEBOLOPOJOB U UX 1 https://hij.ru/

nepepaboTKa http://cbooks.narod.ru/

https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pasgeny 13

Paszpgen 3. Kuciopoacoaep:xxamue opranmyecKue coeJUHeHUs

3.1 |Cnuptbl. ®eHon 3 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.2 |Anbaerunbl. Kap6oHoBbIe KUCIOTHI. C102KHBIE 3UPBI 7 1



https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.3 |¥YriieBojhl 3

HToro no pasgeny 13

Paszpges 4. A3oTcoaepxalye opraHnyecKye coeJuHeHus

4.1 |AMHUHBL AMUHOKUCIOTHL Besku 3 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

HToro no pasgeny 3

Pa3zpe1 5. BbicOokoMoOJIeKyJ/IIpHbIe COeJUHEHUS

5.1 |[lnactmaccel. Kayuyku. BosiokHa 2 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

HToro no pasgeny 2
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https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

MHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KosinyecTBo 4acoB Jata JJIeKTPOHHBIE
n/n Bcero| Koutposbhble | [pakTuyeckue | U3Y1EHHUA uudposbie
paboTHI pa6oThI o6pa3oBaTesIbHbIE
pecypchl
1 |IIpegMeT opraHnyecKou XMMHUH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYEHUE
2 |Teopus cTpoeHUs OPraHUYeCKUX coeuHeHUn A. M. 1
ByTnepoBa, eé OCHOBHbIE N10JIOKEHUS
3 |llpeacraBJsieHue 0 KjaacCHPUKAILUK OPraHUYECKUX 1
BellecTB. HoMeHk/1aTypa (cucTeMaTuyeckas) u
TPHUBUAJIbHbIE HA3BaHUA OPTraHUYeCKUX BeleCTB
4 | AsKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH PAL, 1
5 |MeTaH 4 3TaH — npocTelire NpeCTABUTENU aJIKAaHOB 1
6 |AJIKeHbI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1
7 |3TUJIEH U IPOIUJIEH — NPOCTEMIINE NIPENCTABUTENA 1
aJIKEHOB
8 [|lIpaktuueckas paborta Ne 1. «[losyueHue aTUIE€HA U 1 1
M3y4eHUe ero CBOUCTB»
9 |Ankapuensnl BytagueHn-1,3 u meTunbytagues-1,3. 1
[loslydeHMe CHHTeTUYEeCKOTO KaydyKa U pe3nHbI
10 |ANKHHBI: COCTaB U 0COGEHHOCTHU CTPOEHHS, 1
rOMOJIOTUYECKHUM Psll. ALleTH/IeH — MPOCTEUIIUHA
npeACTaBUTEJb aJIKUHOB
11 |BbpryuciieHUd 110 YypaBHEHUIO XUMHUYECKOW peaK iU
12 |ApeHbl: 6€H30J1 U TOIYO0JI. TOKCUYHOCTb apeHOB
13 |I'eHeTnyeckas cBA3b yraeBOJL0PO/0B, IPUHAJIEXKAIIUX K

pa3/IM9YHbIM KJlaCCaM




Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

JlaTa
H3y4YeHUs

JJIeKTPOHHbIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl

14

[TpupoaHble HCTOYHUKH YTJI€BOIOPOAOB: MPUPO/HBIN ra3
Y MOy THbIe HePTsIHbIE Ta3bl, HEPTh U MPOJYKThI €€
nepepaboTKH

15

[Ipupo/iHble HCTOYHUKH YTJE€BOJOPO/IOB: IPUPOAHbIM ra3
Y NONyTHbIe HePTSAHbIE ra3bl, HePTh U MPOAYKTHI €é
nepepaboTKHU

16

KoHTpoJibHas1 paboTa 1o paszeny «YraeBo 0poIbl»

17

[IpenenbHbIe OJHOATOMHBIE CIIUPThI: METAHOJI U 3TAHOJI.
BomopoaHast cBs3b

18

MHoroaToMHbIe CIIUPThI: 3TUJIEHTJIMKOJIb U T'VIMLEPHUH

19

deHoJI: CTpOEeHUE MOJIEKYJIbI, PU3UYECKHEe U XUMUYECKH e
CBOMCTBa, NIPUMEHEHNE

20

Anbaeruanl: popManbaeruj v aleTajabJeru. AleToH

21

OZHOOCHOBHbBIE Npeie/ibHble KAp6OHOBbIE KUCIOThI:
MypaBbUHAs U YKCYCHas

22

[IpakTuyeckas paborta N2 2. «CBoiicTBa pacTBopa
YKCYCHOM KMCJIOTBI»

23

CTeapI/IHOBaH H OJIEMHOBAA KHUCJ/IOTHI, KaK IPeACTAaBUTENHN
BBICIIHX Kap6OHOBbIX KHCJIOT

24

MbL1a KaK COJIM BbICHIUX KapOOHOBBIX KUCJIOT, UX
Moolee JeMcTBUe

25

CioxkHble 3GUPbI KaK MPOU3BOAHbIE KAPOOHOBBIX KUC/IOT.
['uposin3 caoxHbIX 3QUPOB

26

Kupsl: ruapoins, npruMeHeHUe, 6U0JI0TUYEeCKast POJib
KUPOB

27

YrieBo/ibl: COCTaB, KJaccupukalus. BaxxHen e
npeACTaBUTEJIM: TJII0K03a, PPYyKTO3a, caxapo3a




Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

JlaTa
H3y4YeHUs

JJIeKTPOHHbIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl

28

KanMaJ] U [EeJIJIK0JI03d KaK IPUPOAHbIE ITOJIMMEPDI

29

KoHTpoJibHas paboTa no paszeny
«Kucnopoacoaepxkaiiyie opraHudeckrie CoeIMHEHUSI» /
Bcepoccutickas nposepoyHas paboma.

30

O6111as XapaKTepUCTHKa a30TCOeprKalliiX OpraHUYeCKHUX
coequHeHUH / Bcepoccuiickasi npoBepoyHasi paboTa

31

AMUHBI: METUJIAMHUH U aHUJIUH

32

AMUHOKHUCJIOTHI Kak aMPpOTepHbIE OPTaHUYECKHE
coelMHEHMUs], UX OMoJIornyeckoe 3HauyeHue. [lenTupl.
BeJsiku Kak NpUpOHbIE BBICOKOMOJIEKYJISIPHbBIE
coelMHeHUs

33

OcHOBHbIE NOHATHUS XMMHHU BbICOKOMOJIEKYJISIPHbBIX
CoeJIMHEHUH

34

OcHOBHBbIE METO/J bl CHHTE3a BbICOKOMOJIEKYJIAPHDbIX
COG,Z[I/IHEHI/II;'I. [LnacTmaccsl, Kay4yKH, BOJIOKHA
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MPOBEPSAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI

s IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero
NPOBEPIEMOTO o0pa3zoBaHus
pe3yJbTara
1 TeopeTnueckue OCHOBBI OPIraHUYECKON XUMUHI

CdopMupoBaHHOCTH TPEACTABICHAN 0 XHMUYECKON COCTABJIAIONICH eCTECTBEHHOHAYYHOW KAPTHHBI MUPA, PO XHMHUH B TIO3HAHUH SIBIICHUH

11 MPUPOABL, B (POPMUPOBAHNH MBIIUICHHUS U KYJIbTYPHI JINYHOCTH, € (PYHKIMOHATBHONW TPAMOTHOCTH, HEOOXOAMMOM JJIS peIIeHHs TIPaKTHIeC-
KHX 337249 M 9KOJOTHIECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3IIOPOBEIO M MIPUPOIHON cpere
Brnanenne cucteMoi XUMUYECKUX 3HAHHH, KOTOPasi BKIIOYAET: OCHOBOIIONIATAIOIINE ITOHATHS (MOJIEKYIIa, BaJICHTHOCTD, 3JICKTPOOTPHIIATETb-
HOCTh, CTENICHb OKUCIICHHS, XMMUIECKas CBSA3b, MOJIb, MOJISIPHAS. Macca, MOJLIPHBIH 00BEM, YIIIEpOAHBINA CKeJleT, (yHKIHOHAIBHAS TPYIIIA,
paaMKan, u30Mepus, U30MEPbl, TOMOJIOTHYECKUH PSi, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO- U a30TCOAEPKAIINE COSAUHEHUS, OMOJIOTHUECKU

1.2 aKTUBHBIC BellecTBa (YIJIEBOMBI, KUPBI, OCTIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COCTUHEHUS); TEOPHUH H
3aKOHBI (TE€OpUSl XMMHUYECKOTO CTPOCHHs opraHuueckux BemecTB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIHYECKUH S3BIK XHMHHU,
(hakTONMIOTHYECKHE CBEJIEHNS O CBOMCTBAX, COCTAaBE, IIOJIY4YCHUH U 0€30ITaCHOM UCTIOIb30BAHNHU BaKHEUITNX HEOPTaHUYECKUX U OPTaHUUECKUX
BEMICCTB B OBITY U MPAKTHIECCKOH NEeSTEIEHOCTH YeJIOBEKA

13 CdhopMHEpOBaHHOCTH YMEHUH BBISIBISITH XapaKTEPHBIC npn3f1a1<n MTOHSTHH, yCTaHaBJ'II/IBa;TL UX B3aUMOCBSI3b, UCIIONB30BATH COOTBETCTBYIOIINE
MOHSATHS IPY ONHCAHIH COCTaBa, CTPOCHUS U IPEBPAICHUH OpPraHUIECKIX COCTUHEHIH
C(OPMUPOBAHHOCTh YMEHHH HCIIONB30BATh XMMHYECKYI0 CHMBOIHUKY ISl COCTaBICHHS MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,

1.4 COKpamEHHON) (POPMYIT OPraHMIECKHUX BEMICCTB U YpaBHEHUN XUMUIECKUX PEAKIU, N3TOTaBIMBATH MOAEIH MOJICKYJI OPTaHUIESCKUX BEIIECTB
JUTSL TULTIOCTPAIMU MX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS
CdhopMHpOBaHHOCTE YMEHHH YCTaHABIUBATH IMPUHAUICKHOCTh U3YUCHHBIX OPTaHUYECKUX BEIIECTB MO MX COCTAaBY M CTPOCHHUIO K Ompere-

1.5 NEHHOMY Kiaccy (TPYIIe) COSAWHEHUH (YTIIEBOIOPOIBI, KHCIOPOI U a30TCOACPIKAIIIE COCAMHEHHS, BEICOKOMOJICKYISIPHBIC COSTUHECHNU),
JlaBaTh UM Ha3BaHUsI 10 cucteMarnieckoit Homenkinatype (IUPAC)

1.5 ChopMHEPOBaHHOCTH YMEHHS OMPEACISITh BUIBI XUMHYECKOH CBSA3U B OPTaHUIECKIX COCTUHEHISX (OTMHAPHBIEC ¥ KPaTHBIC)
ChopMHUpPOBAaHHOCTE yMEHHS TPHMEHSATH: ITOJIOXKCHUS TEOPUU CTPOCHUS OpraHmdeckmx BemecTB A.M. ByrmepoBa mis oOBsCHEHUS

16 3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB

2 VYraesonoponsl. Kucnopoaconepskaiiye u a30TcojepKaliie OpraHmueckue coeIlnHeHns. BbICOKOMONEKYISIpHbIE COSMHEHUS

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MPpUBOAWUTH TPUBUAJIBHBIC HA3BaHWA OTACJIBHBIX OPraHUYCCKHUX BCIIECCTB (BTHHCH, MpPOMUJICH, AallCTUJICH,

2.1 STUIICHTIIMKOINb, TJIMIEPUH, (EeHoN, (QopManbAerull, ameTalblIeru, MypaBbUHas KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIOTa,

CTCApHUHOBAs KUCJIO0TA, INTFOKO34, (1)pyKT03a, KpaxmaJi, OCJIIr0J1034a, FJII/ILII/IH)




Kon

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMBbI CpeIHEro 001ero

NpoBePsSIEMOro
o0pa3zoBaHus
pe3yJbTara

ChopMHpOBaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PM3MUECKHE M XUMHUYECKHE CBOWCTBA THIIMYHBIX MpEICTAaBUTENCH

9 Pa3IHYHBIX KJIACCOB OPraHMYECKWX BEUIECTB (MEeTaH, 3TaH, JTWIEH, NPONWIEH, aleTWwIeH, OyTraanes-1,3, metmnOyraauen-1,3, Genson,
METaHOJI, 3TAHOJ, 3THJICHITIMKOIb, TINIEPHUH, (EHOIN, aleTaabIeTH ], MypaBbHHasd M YKCYCHas KHCIOTHI, TJIFOK03a, KpaxMall, IeJUTioo3a,
AMUHOYKCYCHasl KHCIIOTa)
ChopMHpOBaHHOCTh YMEHHUS HWIUTIOCTPHPOBATh T'€HETHYECKYIO CBSI3b MEXKAY THIMYHBIMH MPEACTABUTEINAMH pPa3IMYHBIX KJIACCOB

23 OpPTaHMYECKHX BEIIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM C UCIIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT

24 ChopMHPOBaHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHUKU YTJIEBOJOPOJHOTO ChHIpbs (HE(Th, MIPUPOAHBIN ra3, yrojib), CIOCOOB! UX Iepepa-
OOTKH U IPAKTUYECKOE IPUMEHEHHE IPOIYKTOB epepaboTKU

3 Xumus 1 KU3Hb. Pacd€rel

ChopMUpOBaHHOCTH YMEHHUH BIIAIETh CHCTEMO 3HAHMI 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS, HCIOJIB3yEeMbIX B XHMHH TIPH H3YUCHUH

3.1 BEIECTB ¥ XUMUYECKHX SABJICHNI (HaOII0eHUe, H3MEPEeHNE, SKCIIEPUMEHT, MOJISTHPOBAHNE ), HCTIOIH30BaTh CHCTEMHBIE XUMIUECKHE 3HAHUS
JUISL IPUHSTHS] PELICHUI B KOHKPETHBIX XKH3HEHHBIX CUTYAIMSIX, CB3aHHBIX C BEIIECTBAMH U MX NPUMEHEHHUEM

32 CchopMHUPOBAaHHOCTh YMEHHH COOMIOATh MIPAaBUIIA MOIb30BAaHU XMMUYECKOH MTOCY 10N U 1a00paTOPHBIM 000pyJOBaHUEM, a TAKXKE MpaBUiIa
00pallleHHsl ¢ BEHIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMU TI0 BBITIOJIHCHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB
ChopMHPOBaHHOCTH YMEHUH IJIAHUPOBATh U BBITIOIHATE XUMUUECKHH SKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUUECKHIX BEIIECTB IPH HArPEBaHUH,
MOJy4eHHE JTUJICHA M M3yYeHHE €ro CBOMCTB, KaUECTBEHHBIC PEAKIMM OPTaHMYECKUX BEIIECTB, JCHATYypaIys OCIKOB NpHU HarpeBaHWH,

3.3 [[BETHBIC PEAKIMH OEJIKOB) B COOTBETCTBHM C IpaBHIAMHU TEXHHMKH O€30MACHOCTH NpPU OOpAICHMU C BEIIECTBAMHM U JIaOOpaTOPHBIM
000pyIOBaHHEM; TPEICTABIATh PE3YIbTAThl XUMHUYECKOTO SKCHEpHUMEHTa B (hOpMe 3amicH ypaBHEHHH COOTBETCTBYIOLINX PEaKIMH U
(hopMyITHpOBaTh BEIBOJBI HA OCHOBE 9THX PE3yIbTaTOB

34 CchopMHUPOBaHHOCTH YMEHHUI MPOBOANUTE BBIYMCIICHHS 0 XUMUYECKUM YPAaBHEHUSAM (Macchl, 00bEMa, KONUYIECTBA HCXOIHOTO BEIECTBA HIIH
MIPOIYKTA PEaKIuH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OZHOTO M3 MICXOIHBIX BEIIECTB WM IPOAYKTOB PEAKIINH)

35 CchopMHPOBaHHOCTh YMEHHH KPUTHYCCKH aHATU3HUPOBATH XUMHUYCCKYI0 HH(POPMAIHIO, MOIYYaeMyl0 W3 PasHbIX HCTOYHHKOB (CPEACTBa

MaccoBoit nHpopMarum, cetb UHTEpHET U ApyTHe)




Kon

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMBbI CpeIHEro 001ero

NpoBepPsieMoOro
o0pa3zoBaHus
pe3yjabTara
CcopMupoBaHHOCTE YMEHHUI cOOMOAaTh MpaBuUila HKOJIOTMUECKU LIE€IeCO00pa3HOro MOBEAEHHsS B OBITY U TPYAOBON AEATEIBHOCTU B LEISAX
36 COXPaHEHMsI CBOETO 3I0POBbsl U OKPYKaIOLIeH IPUPOJHOHI Cpelbl, 0CO3HABATh OIIACHOCTD BO3AECUCTBUS Ha )KUBBIE OPIraHU3MBI OIPEACIEHHBIX
' OpPTaHMYECKHUX BEIIECTB, MOHMMasi cMbIcH mokaszaress [1/IK (mpemenbHO NOMyCTHMOW KOHIICHTpAINH), MOSCHATH HAa MpHUMEpax CIIOCOOBI
YMEHBILLIEHUS U IPEJOTBPAILEHHs UX BPEIHOIO BO3IEHCTBYSI HA OPraHU3M YeJIOBEKa
MNPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Teopernyeckrie OCHOBBI OPraHUYECKON XUMHUU
11 IIpenmer opranndeckoil XUMUHU: €€ BOSHUKHOBEHHE, Pa3BUTHE 1 3HAUCHHUE B IOJIyY€HUH HOBBIX BEILIECTB U MaTepuasioB. Teopus CTpOEHUs OPraHUYECKUX
' coemnaeHnii A.M. bytieposa, €€ OCHOBHBIE MTOJIOXKECHHSI
12 CrpykTypHBIE (DOPMYIBI OPTaHIMYECKUX BemlecTB. ['oMonorus, n3oMepus. XUMHUYECKasi CBS3b B OPTaHMUECKUX COSANHEHUSAX — OAWHAPHBIC U KPATHBIC
cBs3u. [Ipencrapnenne o kiaccuuKayu OpraHnYeCKUX BEIECTB
1.3 HomenxiiaTypa opranu4eckux CoOeMHEeHUH (cucreMaTyeckas) U TpUBUaJIbHbIE Ha3BaHUS BaXKHEHIINX NPeJICTaBUTENIEH KJIACCOB OPraHMYECKUX BEILECTB
2 YrnesBosopoasl
AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUI psii. MeTaH M 3TaH — MpOCTEHIINe NpeICTaBUTENHN AKAaHOB: (PU3MYECKHe U XMMHYECKHE CBOICTBA
21 (peaxiyy 3aMEeIIeHHUs ¥ TOPCHNS), HAXOXICHUE B IPUPOAE, MOJyICHNE U IPUMEHCHIE
AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUH Psijl. DTHIICH U TIPOIIIIEH — IPOCTEHINNE MPEACTABUTENN aJIKEHOB: (PU3MUYECKUEe U XUMUYECKHE CBOWCTBA
22 (peaxiyy THAPUPOBAHISL, TAIOTCHUPOBAHNS, THAPATAIIMH, OKHCICHHUS U TIOJIMMEPH3AINH ), TIOJTydeHNE ¥ IPUMCHEHHE
53 Anxaauensl: Oytamguen-1,3 u wmerwiOyraguen-1,3: cTpoeHue, BaKHEHIIME XHMMHUYECKHE CBOHCTBa (peakmus mnoimMmepusanuu). [lomydeHne
CHUHTETUYECKOI0 KaydyKa U pE3HHBI
54 AJIKWHBI: COCTaB U 0COOCHHOCTH CTPOSHUS, TOMOJIOTHYECKUH PsiJl. ATIETHIICH — TPOCTEHIITNI MTPEICTABUTEN b aJIKHHOB: COCTaB, CTPOCHHE, PU3NICCKUE U

XUMHYECKHE CBOMCTBA (pCaKLII/II/I TUAPHUPOBAHUA, TAJIOTCHUPOBAHWA, THAPATAllNH, FOpeHI/ISI), MOJYYCHHUEC U IPUMCHCHUC




Kon

2.5

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

Apensl. benzon: cocraB, cTpoeHue, (pu3NUYecKHe W XMMHUYECKHE CBOWCTBA (pEakmWH TaJOTCHUPOBAHUS W HUTPOBAHUS), MOTyYEHHE M IPUMCHEHHE.
Tomyomn: coctaB, cTpoeHHe, (U3NIECKUE U XUMUIECKHE CBOMCTBA (peaKkIny TaIOTeHUPOBAHNS M HUTPOBAHMS ), IOIydCHNE U IPUMEHEHHE. TOKCHIHOCTh
apeHoB. ['eHeTnueckas CBA3b MEXy YIIIEBOAOPOAAMH, IPUHAAIEKAIIMMY K Pa3JIMYHBIM KJlaccaM

2.6

[IpupoHbIe HCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHblii Ta3 U monyTHBIE HedTsHbIE ra3el. Hedth 1 e€ npoucxoxnenne. CriocoObl iepepadoTK HePTH:
MIEPErOHKA, KPEeKUHT (TepMHUUYCCKHH, KaTamuTudeckuii), muponus. [IpoxykTer mepepaboTku HepTH, NX HNPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMeHHBIH yroJb U IPOIYKTHI €r0 nepepadoTKu

Kucnopozacomepskamiiue opraHMyecKue CoeTuHEeHUS

3.1

[IpenenpHbIe OMHOATOMHEBIE CIHPTHL. METaHON M STaHON: CTPOCHHE, (HU3MUECKHE W XUMHUYECKHE CBOMCTBA (peakUWH C aKTHBHBIMH MeTalIaMH,
raJIoreHOBOZOPOAaMHU, TOPEHUE), IPUMEHEHUE. BogopoaHble CBA3M MeX 1y MOJIEKyIaMH CIIUPTOB. JlelicTBUE METaHOJIa U 9TaHOJIa HA OPraHK3M YeJI0BeKa.
MHOroaToMHBIE CIIUPTHL. JTHIICHIIIHKONIE U TIUIEPUH: CTPOCHHUE, (GU3NUECKIEe U XUMHUCCKIE CBOUCTBA (B3aMMOACHCTBHE CO IIEIOYHBIMI METaJUIAMH,
KayeCTBEHHAs peaklysi HA MHOTOaTOMHbIe cIUpThI). JleiicTBHe Ha opraHu3M yenoBeka. [IpuMeHeHne riunepruHa v ATUICHIIIMKOJIIS

3.2

DeHom: cTpOeHNE MOJIEKYIBI, (PU3UIECKIE U XUMUYecKue cBoicTBa. TokcmaHoCTh (enomna. [Ipumenenne dpenona

3.3

Anbaerunsl U keToHbl. DopManbaerul, alnetanbIeruy: CTpoeHue, (pU3NYecKne U XUMUYECKHE CBOMCTBA (peaklMy OKUCIIEHHS W BOCCTAaHOBJICHU,
KadeCTBCHHBIC PEaKIINH ), TOITyICHHE H TPUMEHEHHUE

3.4

OIHOOCHOBHEIE TIpeleNbHbIe KapOOHOBEIE KHCIOTEL. MypaBbHAs W YKCyCHasl KHCIOTHL: CTpOCHHE, (pU3nvecKiue U XMMUYEeCKHEe CBOWMCTBA (CBOWCTBA,
o0mue Iyl Ki1acca KHCIOT, peaklus dTepruHKalnui), NoIydeHre W npuMeHeHne. CTeaprHOBas W OJEWHOBAS KUCIOTHI KaK MPEICTABUTENIN BBICIIHX
KapOOHOBBIX KHCIOT. MBLIa KaK COITM BBEICHIMX KapOOHOBEBIX KUCIIOT, UX MOIOIIIEe NICHCTBUE

3.5

CrnoxxHbIe 2UpEI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['mapomnm3 cinokHbIX 2gupoB. XKupsl. ['unponns xxupos. Ilpumenenne xupos. bruomornaeckas
POJIb JKUPOB

3.6

YraeBoabl: cocTaB, KiacCH(UKAIWS YIIEBOAOB (MOHO-, OW- W TONHcaxapunabl). [Troko3a — MpocTeWImmii MOHOCAXapHIl: OCOOCHHOCTH CTPOCHHS
MOJICKYIIBI, PH3UYEeCKHe U XUMHICCKHAE CBOWCTBA (B3amMojercTBre ¢ Tuapokcuaom Menu(ll), okucnenne aMmMuadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIIOKO3BI), HAXOXKAECHHE B MPUPOJE, IPUMEHEeHne, Oronoruueckast poib. PoTocunTe3. OpyKTo3a KaKk H30MEp IIIOKO3BL
Kpaxman u 1niemnono3a kak NpHpOoAHbIe HoauMepsl. CTpoeHHe KpaxMana U LeIron03bl. Pu3nyeckne U XUMHUECKHE CBOMCTBA KpaxMana (THIPOIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM)

A3zoTconepKaIe OpraHnIecKUe COCIMHEHHS

4.1

AMUHOKHCIIOTEI KakK aM(l)OTepHBIe OpPraHM4€CKHUC COCOAMHCHUS. ®duzryecKkue M XHUMHUYECKHE CBOMCTBA aAMHHOKHUCIOT (Ha npumMepe FJ'H/ILII/IHa).
buonornyeckoe 3HaueHre aMUHOKHUCIIOT. IlenTu bl

4.2

Benkn xak mpHpoAHBIE BEICOKOMOJIEKYIISIPHbIE coequHeHus. [lepBrudHas, BTOpUYHas M TPETUYHAS CTPYKTypa OekoB. XMMHUYECKHE CBOHCTBA OEITKOB!
THIPOJIN3, JCHATYPAIVs], KAUeCTBEHHBIE PEAKIINH Ha OCIIKU

BI)ICOKOMOJ'ICKYJ'IFII)HBIC COCIMHCHUA

5.1

OCHOBHBIC TIOHSATHS XUMHH BbICOKOMOJICKYJIAPHBIX COCJIMHEHHUI: MOHOMCp, MNOJHUMEP, CTPYKTYPHOC 3BCHO, CTCICHBb MNOJMMEpHU3alH, CPCIAHSA
MOJICKYJISIpHAs Macca. OcHOBHBIC MCTO/JIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COEIMHEHUM — MOJIMMCPU3aAlM WU IMOJMKOHACHCAIIUs




Kon

5.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

OKCIIepUMEHTATBHBIE METOIBI H3YIEHIS BEIIECTB U UX NMPEBPAIICHIIi: 03HAKOMIICHHE C 00pa3aMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIaCTMACC,
KayuykoB. [losryueHre CHHTETHYECKOT0 KaydyKa U pe3HHBI

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

Xumus. 10 kinace/ O. C. I'abpuensn, U. T'. Octpoymos, C. A. Cnankos. M3aarensctBo «Jpoday.

METOJNYECKUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumus. 10 knacc. Yueonuk (asropst O. C. 'abpuenss, U. I'. Octpoymos, C. A. Cnagkos).

2. Metoamndaeckoe nocobue. 10 xmace (aBTopst O. C. I'abpuemnsn, U. I'. Octpoymos, 1. B. Akcénona).

3. [Iporpamma kypca xumuun st 8—11 kinaccoB o01eo0pazoBarenbHbIX yupexacauii (aBTopsl O. C. ['abpuensn, C. A. Cragkos).

4. Pabouas Terpanp. 10 xmacc (aBropsl O. C. I'abpuensH, C. A. Cnaakos).

5. Opranuueckasi XUMHUs B TECTax, 3afadax 1 ynpaxkHenusx. 10 kmacc (aBropst O. C. 'abpuensn, Y. I'. OctpoymoB).

7. DnexTpoHHas GpopMa yueOHHKA.







