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IMosicHuTeIbHAA 3aNIHCKA

[Iporpamma mo XuMuu Ha YpPOBHE CpETHEr0 OOIIEro o0pa3oBaHus pa3padoTaHa HA OCHO-
Be DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepa-
UU», TpeOOBAaHUH K pe3yiabTaTaM OCBOSHHS (eepabHON 00pa3oBaTeIbHON MPOrpaMMBbI Cpe -
Hero obmero obpazopanust (POIT COO), npencraBieHHbIX B DefepaibHOM TOCYIaPCTBEHHOM
obpazoBatenbHoM ctanjaapre COO, ¢ yuérom KoHuenuuu npenopaBaHus ydeOHOro mpenmMera
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusx Poccuiickoit demeparuu, pealn3yronmx OCHOB-
Hble 00pa3oBaTeIbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTA-
Hus B Poccuiickoit @enepannu Ha nepuof no 2025 roma» (Pacnopsokenue IlpaBurensctBa PO
ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOIX0/I0B K pa3pa0OTKe MpOrpaMMBbl 10 XUMHUH, K OMPEIeTICHUI0 O0IIei cTpare-
Uy 00y4eHUs, BOCIIUTAHUS U PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU y4eOHOro mpeamera «XH-
must» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYyalnbHbIe TonokeHus OI'OC
COOQO o0 B3auMOO0OYCIIOBICHHOCTH II€JIed, COJepKaHus, pe3y/IbTaTOB 00y4eHUsl U TpeOOBaHUM K
YPOBHIO IOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHue, MOJydyaeMoe BBITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu-
3allMH, SIBJSIETCS HEOTHEMJIEMON 4acThi0 UX 00pa3oBaHHOCTH. OHO CIIYKMT 3aBEpIIAIONINM 3Ta-
[IOM pealn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX [[EHHOCTEH, IPUCYILIUX
LIEJIOCTHOW CHCTEME XMMUYECKOro 0oO0pa3oBaHMs. DTH LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
pUPOIBI, GOPMUPOBAHUS MUPOBO33PEHUS M OOMIEH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTHYE-
CKM 00OCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOJHON cpene. Peanuzyercs xumu-
yeckoe oOpa3oBaHue OOyyaroIIMXCs Ha YpOBHE CpelHEro oouiero oOpa3oBaHMs CpPeACTBAMHU
y4eOHOro npeaMeTa «XuMHUs», CoJepKaHne U MOCTPOSHNUE KOTOPOTO ONPeIENIeHbl B IPOrpaMMe
[0 XUMHHU C Y4ETOM CHeLM(PUKU HAYKH XUMUU, €€ 3HAUCHUS B MO3HAHUU MPHUPOJIbI U B MaTEpU-
QIIbHOM KM3HU OOIIECTBa, a TaKKe C YY4ETOM OOIIMX IeNied U MPUHIIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeHEro ooiero oopasoanus B Poccuiickoit denepanuu.

XUMHSA KaK 3J€MEHT CHCTEMbI €CTECTBEHHBIX HayK UIPAaeT 0COOYIO POJb B COBPEMEHHOM
[MBUIIN3AIlMU, B CO3/IaHUM HOBOM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOWM BKJIAJ B
(bopMHpOBaHUE PAIIMOHATIFHOI'O HAYYHOTO MBIIUICHUS, B CO3JJaHHUE I[EIOCTHOTO MPEICTaBICHUS
00 OKpy’KalollleM MHpe Kak O €JUHCTBE MPUPOJABI U YeJIOBEKa, KOTOpoe POpMHUpPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHMS BEIIECTBEHHOI'O COCTaBA OKPYXKAIOIIErO0 MHUPA, OCO3ZHAHUS B3aUMOCBSI3H
MEXy CTPOCHUEM BELIECTB, MX CBOWCTBAMU U BO3MOXKHBIMU OOJIACTSIMH IPUMEHEHHUSL.

TecHo B3auMoOnENCTBYS ¢ APYTMMHU €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMJIE-
MO YaCThI0 MUPOBOM KYJIbTYPBI, HEOOXOAMMBIM YCIOBUEM YCIEIIHOIO TPYAA U KHU3HU KaXI0T0
yiieHa obmrectBa. CoBpeMeHHasi XUMUS KaK HayKa co3uaaTelibHas, Kak HayKa BHICOKMX TEXHOJO-
T'Uil HampaBJieHa Ha pelIeHre TJI00albHbIX MPOOJIEM YCTOMUNBOIO Pa3BUTHUS YEJIOBEUECTBA — ChI-
PBEBOIA, SHEPreTUUECKOM, MHUILIEBOM, SKOJIOTMYECKOIl 0€30MIaCHOCTH U OXPaHbI 3J10POBbSL.

B cootBercTBUM ¢ OOIMMHM LENSIMU M MPUHLUIIAMH CPEIHEro o0Iero oopa3zoBaHus Co-
nepxanue npenmera «Xumus» (10—11 xmaccsl, 0a30BbIil ypOBEHb U3YU€HHS) OPHUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOY4YalOIIMXCs, HEOOXOAUMYIO MM st
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCIECIIHOIO BKIIOUEHHS B JKU3Hb COLMyMa, IpO-
JOJDKEHHSI 00pa30BaHus B pa3IMYHBIX 00IaCTAX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XMMHUEH.
CocrapngomumMu npeaMera «XUMHs SBISIFOTCST 6a30Bble Kypchbl — «OpraHudeckas XUMUS» U
«O011as 1 HeopraHu4yecKkasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HAyKHU: CUCTEMA 3HAHUN 110 HEOPTraHNYECKON XUMUH (C BKIFOUEHUEM 3HAHUN U3
o01Iell XMMUM) U opraHudeckor xumuu. @opMupoBaHUe JaHHONW CHCTEMbI 3HAHUM TMPU U3yde-
HUU TpeaMeTa 00ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHHUs BCEIO MHOrooOpas3us BELIECTB Ha
OCHOBE OOINMX MOHSATUM, 3aKOHOB U TSOPUM XUMHH.
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Crtpykrypa coaepxkanusi kypca — «Opranudeckas XuMus» cpopMUpoBaHa B IporpaMme
M0 XMMHUU Ha OCHOBE CHCTEMHOTr0 MOJXOJa K M3YYEHHUI0 YUeOHOro mMarepuana u o0yciaoBleHa
UCTOpUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN HA ONPEAEIEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce OpraHn4ecKOi XMMHHU BEIIECTBA paCCMaTPUBAIOTCS HA YPOBHE KIIACCHUECKOW TEO-
pPHUH CTPOCHHSI OPTAaHUYECKUX COCIMHEHUH, a TAaKXKe Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOH-
HBIX MPEJICTaBICHUH O CTpoeHUH BemiecTB. CBeieHus 00 U3y4aeMBbIX B Kypce BEIlecTBaxX Jat0Tcs
B Pa3BUTHU — OT YTJIEBOIOPOJIOB IO CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeTUHEHHU. B Kypce
OPraHUYECKOM XHMMHUU MOJYyYaloT pa3BUTHE C(POPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro
o0pazoBaHMs TNEpBOHAYAIbHBIE MPEJCTABICHUS O XWMHYECKOW CBS3HM, KIacCHU(UKAIIMOHHBIX
MpHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHSI, 0 XUMUYECKON PEaKIiHy.

B nutane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHUS U COLUANTM3AIMHN O0yUJaOIUXCsl MpUHS-
ThIE MPOrPAaMMON MO XMMHHU TMOAXOJBI K ONPEICTICHUIO COJICPXKAHHUS U MOCTPOSHHs MpeaMera
MpeaycMaTpuBaOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUI, MMEIOIMUX 0a3zoBoe
3HaYEHHUE JJISl Pa3IMuYHbIX BHUJIOB JESATENLHOCTU: peUIeHHs] mpobieM, oMcKa, aHaiau3a u odpa-
60TKM HH(pOpMaIK, HEOOXOAUMBIX JIsi IPUOOPETEHUS OIbITa MPAKTHUECKON U UCCIIeI0BATEN b-
CKOM JEATENIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TTO3HAHUU XUMUH.

B mpaxTuke npenogaBaHusl XUMHHM Kak Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl, TakK
U Ha ypOBHE CpeJHEro ooOuero o0pa3oBaHUs, NMPH ONPEICIEHUU COJEPKATEINbHON XapaKTepH-
CTHKH IIeJIeH M3y4eHHs IpeAMEeTa HaAIpaBICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAJAUILIMOHHO
npu3Haércst popMUpOBaHHE OCHOB XMMHUYECKOW HAyKH KaK OOJIAaCTH COBPEMEHHOI'0 €CTECTBO-
3HAHUS, TIPAKTUUYECKON JESITETbHOCTH YeI0BEeKa U KaK OJHOTO U3 KOMIOHEHTOB MHUPOBOM KYyJb-
Typbl. C METOAMYECKOM TOUKH 3pEHUS TaKOH MOAXOJ K ONMPEIEICHUIO 1IeJIed N3YUeHUS MPeM e-
Ta SIBIISICTCS BITOJTHE OTPABIaHHBIM.

CornacHO JaHHOM TOUYKE 3pEHUs TJIaBHBIMU ENSIMHU U3Yy4eHUs Ipeamera «XuMHs» Ha
6azoBoM ypoBHe (10 =11 ki1.) SBASIOTCS:

e (opMuUpOBaHHE CHCTEMbl XMMHYECKHX 3HAHUN KaK BaKHEWIIEHl cocTaBIsolIeH ecTe-
CTBEHHO-HAYyYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOW JiekaT KIIOYEeBBIC MOHATHUS, (DYH-
JTAMCHTAJIbHBIC 3aKOHBI M TEOPUU XWMHHU, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE W IIOHUMA-
HUE CYLUTHOCTU JOCTYMHBIX 0000IIEHIIT MUPOBO33PEHYECKOT 0 XapaKkTepa, 03HAKOMIICHUE
C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMUPOBAaHWE M PA3BUTHUE IMPEICTABICHUA O HAYYHBIX METOJAaX ITO3HAHHS BEIICCTB U
XUMHYECKUX peakluid, HEOOXOAUMBIX ISl MPUOOPETeHHUs] YMEHHIl OpUEHTHPOBATHCS B
MHUpE BEIIECTB M XMMHUYECKUX SBIICHUHN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUYECKON U
TTIOBCEIHECBHOM KU3HU,

® DPa3BUTUE YMEHUHN U CTIIOCOOOB JESITETHFHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U OOBSICHEHH-
€M XHMHUYECKOTO IKCIIEPUMEHTa, COONIIOICHHEM TpaBuil 0€30macHOro oOparieHus ¢ Be-
IIIECTBAMH.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTHKa IeJiel U 3a[a4 U3ydeHus NpeaMera B
MporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMHU MPUOPUTETAMH
B CHUCTEME cpeaHero obmiero odpa3zoBanus. CeroHs B MpeNogaBaHUU XUMUW B OOJIBIICH cTere-
HU OTHA&TCS MPEarouTeHHuEe MPAKTUYECKOW KOMIIOHEHTE COJECp)KaHUA OOy4YeHHS, OPHUEHTHPO-
BaHHOW Ha TMOATOTOBKY BBIMTYCKHHKA OOIIE00pa3oBaTEIbHON OpraHHW3alliy, BIIAJCIONICTO HE
Ha0OpOM 3HaHUH, a QYHKIIMOHAILHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMHU aKTH B-
HOT'O TIOJTy4YEHUs 3HAHUM U MPUMEHEHUS UX B PEabHON JKU3HH AJISl PEIICHUs MPAKTHUECKHUX 3a-
nad.

B cBsi3u ¢ 3TUM 1pU U3ydeHUHU npeaMeTa « XUMHEs JOMUHUPYIOIIee 3HaYeHHEe puodpe-
TAIOT TaKue LeNU U 331a4H, KaK:

- amanTanus O0yJaroIIMXCs K YCIOBUSM JAMHAMUYHO Pa3BHUBAIONIETOCS MHUpa, (GpopMupoBaHUE
WHTEJUICKTYaTbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUICCTBY, CaMO-
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CTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aH-
HBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

- (opMHpOBaHUE y OOYYAIOUINXCS KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMITETCHIIHI), UMEIOIIUX
YHUBEpCAJIbHOE 3HAUCHHUE VIS PA3JIMYHBIX BHOB JIESITEIBHOCTH: PEIICHHs MPOOJIeM, MOKCKa,
aHanm3a U o0paboTku MH(OpMaLUU, HEOOXOAUMBIX U MPHOOPETEHHs ONbITA AEATEIHHOCTH,
KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUU XMMUH, a TAKXKE JUISl OLIEHKHU C TIO3UIIUH SKOJIOT U-
YeCKOi 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOIIECCOB HA OPTaHU3M Ye-
JIOBEKA U MPUPOAHYIO CPELy;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00Y-
YAOIIUXCS: CTOCOOHOCTH CaMOCTOSTENBHO MPUOOpETaTh HOBBIC 3HAHMS MO0 XMMHU B COOTBET-
CTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIB30BAaTh COBpEMEHHBIE WH(OPMAIIMOHHBIE TEXHO-
JIOTHH JIJIsl TIOUCKA U aHanHM3a y4eOHOW U HayYHO-TIONYISpHON MHGPOPMAIIUU XUMHUUYECKOTO CO-
Jep KaHus;

- (opMupoBaHHE M Pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATUBHOIO U JIOTMYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHO-
CTH, TIPY TUITAHUPOBAHUU H MTPOBEACHUN XUMHUECKOT'0 IKCIIEPUMEHTA;

- BOCTIUTaHUE y 00yJaromuxcs yOexAEHHOCTH B TyMaHUCTUYECKOW HANpPaBIEHHOCTH XUMUH, €€
BKHOW POJIM B PEHICHUU TT00ATBHBIX MPOOIEM PaIllMOHATBHOIO MPUPOOIOIb30BaHUS, MTOMOJ-
HEHHsI SHEPTeTUYECKUX PECYpPCOB M COXPAHEHUS MPUPOJAHOTO PaBHOBECHS, OCO3HAHUS HEOOX O-
JMMOCTH O€peXHOIr0 OTHOILIEHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE IPUOOPETEHHUS ONbITA
WCIIONB30BAHUS TMOTYYCHHBIX 3HAHWM JUIS TMPHUHITHS TPAMOTHBIX PEIIEHUH B CUTYyaIlUsX, CBs-
3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B y4ye6HOM mmaHe cpenmHero ooimero o0pa3oBaHus MpeaMET «XUMHs» 0a30BOT0 YPOBHSI
BXOJIMT B COCTaB MpeaMeTHOI obnactu «EcTecTBeHHO-HayuHbIe TpeaAMeTh». Ha ocBoeHme kypca
XUMHUH Ha 0a30BOM YpOBHE OTBEACHO KECTKO JIMMUTHPOBaHHOE yueOHOoe Bpems. ConepikaHue
Kypca XapakTepu3yeTcsl LEIOCTHOCThIO U cUcTeMHOCThIo. IlepBast wacte kypca (10 kiacc) mo-
CBSIIICHA OPraHMYECKUM COeIMHEHUsIM, a BTopast (11 kimacc) — obmieit XuMuu.

OO11ee yKca0 4acoB, OTBEAEHHBIX I U3YYEHUS XMMHUHU, Ha 0a30BOM YpOBHE CPEHETO
o0rmrero oopazoBanusi, coctaBisieT 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimac-
ce — 34 yaca (1 yac B HeeIIO).
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Copnep:xanue o0yueHust

TeopeTnyeckue 0CHOBBI OpraHu4eckoil xumun (3 yaca)

[Ipenmer oprannyeckor XMMUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B NOJIyUCHUH
HOBBIX BEIIIECTB U MaTEpPUAJIOB. Teopus CTPOEHUSI OpraHnYecKux coennHeHuil A. M. byrtieposa,
e€ ocHOBHbIe TonokeHus. CTpyKTypHbIe (OpMYJIbI OpraHMYecKUX BemiecTB. ['oMonorus, u3o-
Mepusi. XMMUYECKast CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenune o kiraccupukauy OpraHUYECKUX BeniecTB. HoMmeHknaTypa opraHude-
CKUX COEIUHEHHH (cucTeMaruyeckas) U TpUBHAIbHbIE Ha3BaHUS BaXKHEHIIMX IpeICTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

DKCIepUMEHTAIbHBIC METO/IbI U3YUYCHHUSI BEIIECTB U UX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3amMy OpraHM4ecKHX BEUIeCTB M MaTepuaiaMd Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OPTaHUYECKUX BEIECTB, HAOMIOJCHIE U OMUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB MO MpeBpalle-
HUIO OPTAaHUYECKHUX BEIIECTB MPU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoabi (13 yacos)

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUN psiA. MeTaH U 3TaH — NMpocTeuine npei-
CTaBUTEIIM AJIKAHOB: (PM3MUYECKHME M XUMHUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS U TOPEHUs),
HAaxO0XJIEHUE B NIPUPOJIE, O YYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN Psil. DTUIIEH U TPOIUIIEH — MPOCTEHIINe
MPEJICTAaBUTENIA AIKCHOB: (DM3MUECKUE W XUMHUYECKHE CBOMCTBA (PEAKIMK THAPUPOBAHUS, TATO0-
TeHUPOBAHUS, TUApPATAIINH, OKUCICHUS U OJTUMEPU3allun), IOJIyYeHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u MetunOyranueH-1,3: cTpoeHne, BaKHEUIINE XUMUYECKHE
cBoiicTBa (peakuus nonumepusanuu). [lonydenne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJOTHYECKUNU PsiA. AUETHUIIEH — Tpo-
CTEHILINI MpeICTaBUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKUe U XMMHYECKHUe CBOMCTBa (pe-
aKLUK TUJIPUPOBAHUS, TAJIOTEHUPOBAHMUS, TUJIpaTallii, TOPEHUS ), OTYyUYEeHUE U TPUMEHEHUE.

Apenbl. beH3on: cocTtaB, cTpoeHHe, pU3NYECKHEe U XMMUYECKHE CBOMCTBA (peakiuu ra-
JIOTEHUPOBAHUS U HUTPOBAHUS), OJyYeHUE U pUMeHeHue. Tonyon: cocmas, cmpoenue, gusu-
yecKkue U Xumudeckue c8olcmsea (peakyuu eanoceHUpo8anus U HUMpPOBAaHUs), NoayyeHue u npu-
Mmenenue. TOKCHYHOCTh apeHOB. ['€HeTHYEeCKas CBS3b MEXAY YIJIE€BOJIOPOJAaMH, MPUHAIJIEKA-
LIMMU K pa3JInYHbIM KJaccam.

[IpupoaHble HCTOYHUKH YIIIeBOAOPOAOB. [IpupoHbIil ra3 U nMonyTHbIE HE(TIHBIC Ta3bl.
Hedte u e€ mpoucxoxaenne. CriocoObl mepepaboTku HEPTH: MEPETrOHKa, KPEKHHT (TepMHUYe-
CKUH, KaTanuTHueckuit), nuponus. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHUE B IPOMBIIII-
JICHHOCTH U B ObITy. KaMeHHBIN yroib U MPOIYKTHI €ro mepepaboTKy.

DKCnepUMEHTAIbHBIE METO/Ibl U3YYEHHUS BEIIECTB U WX MPEBPAILCHUI: 03HAKOMIICHUE C
oOpa3namu IjiactTMacc, KayuykoB M pe3uHbl, Komwiekuuu «HepTs» u «YTomnby, MoJaenupoBaHue
MOJIEKYJT YTJIEBOJAOPOJOB U TaJOr€HONPON3BOAHBIX, MPOBEICHUE MPAKTUYECKONW PabOThI: MONY-
YEHHE 3TUJICHA U U3YYEHUE €0 CBOMCTB.

Pacuérnrie 3amaun.

Boruncnenus mo ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOMTUYeCTBA UCXO/I-
HOTO BELIECTBA WJIM MPOJYKTa PEaKLMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJIHOTO U3
HCXOJIHBIX BEIIECTB HJIA MPOTYKTOB PEAKIINH ).

Kuciopoacoaep:xkamme oprannyeckue coennueHus (13 yacos)

[IpenenpHBIE OMHOATOMHBIE CIIHPTHL. METaHON U ATaHON: CTPOCHHE, PU3NIECKHE U XU-
MUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaJUIAMH, TAJIOT€HOBOIOPOAaMH, TOPEHHUE), TPH-
MeHeHHe. BogopoiHble CBSA3M MEXly MOJEKyIaMu cOUpTOoB. JleficTBUE MeTaHOIa M 3TaHOJIa Ha
OpraHu3M YeJOBeKa.

MHoOroaToMHbI€ CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpOeHUE, GU3UIECKIE U XUMU-
YyecKHue CBOWMCTBA (B3aMMOJCHCTBHE CO MIETOYHBIMUA METAJIJIaMH, KAUeCTBEHHAsl Peakiis Ha MHO-
roaTOMHBIE criupThl). JlelicTBue Ha opraHu3M yenoBeka. [I[puMeHeHne TinMiepruHa U STUJICHTIU-
KOJIA.
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DeHoI: CTPOCHUE MOJICKYJIbI, PU3HMUECKUE U XUMUYECKHE CBOWCTBA. TOKCMYHOCTH (PeHO-
na. [Ipumenenue denona.

Anbaerunpl u kemonwvl. DopManbpAerusl, aueTaabIerua: CTpoeHue, GU3NIecKue U XUMH-
YecKHe CBOWCTBA (peaKIMy OKHCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHbIE PEAKILIUN), TIOJTyYEHUE
Y IPUMEHEHHE.

OnHOOCHOBHBIE ITpe/iENbHbIE KAPOOHOBBIE KUCIOTH. MypaBbiHasl U YKCYCHasi KUCJIOTHI:
CTpoeHHe, (pU3nUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00LIME AJIs Kilacca KUCIIOT, PeaKLIUs
sTepuduKalmm), norydeHne u npuMmeHenue. CreapuHoBas U OJEMHOBAsI KUCIOTHI KaK MpeacTa-
BHUTEJH BBICIINX KapOOHOBBIX KHUCIOT. MbUIa Kak COMU BBICIIUX KaPOOHOBBIX KUCIIOT, UX MOIO-
h1ee ICUCTBHE.

Crnoxuble 3(Upbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOXKHBIX 3(UPOB.
XKupsl. I'naponus xupos. [Ipumenenue xupos. buosioruueckas posb 5KUpOB.

VYrneBogpl: cocTas, Kiaccuukanus yriaeBogaoB (MOHO-, IW- U moiucaxapuabl). [ moko3a
— MPOCTEHIINI MOHOCAaXapH/: 0COOEHHOCTH CTPOECHHSI MOJEKYIbI, (U3NYECKUe U XUMHUYECKUE
CBOMCTBa (B3auMoeicTBHe ¢ ruapokcuaom meau(ll), okucieHue aMMuauHbIM pacTBOPOM OKCH-
na cepebpa(l), BoccraHoBIeHHE, OPOKEHHE TIIFOKO3bI), HAXOXKICHUE B TMPUPOJIC, TPUMEHEHUE,
ouonoruueckas posib. orocuHTe3. PPyKTO3a KAK U30MEDP TITFOKO3HI.

Kpaxman u nesmnonosa kak npupogHslie noaumepsl. CTpoeHHe KpaxMasia U LEJII0II03bI.
du3nyecKre U XMMUYECKHE CBOMCTBA Kpaxmaiia (THIposIn3, KaueCTBEHHAs PeaKus ¢ HOJ0M).

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPAILCHHI: IPOBEICHHUE,
HaOII0/IEHUE U OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC peak-
UM OJHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHoda okcuaoM Mmeau(ll)), MHOroaTOMHBIX CIUPTOB
(B3auMoneiicTBue riunepuHa ¢ rugpokcugoM meau(ll)), anbaernnoB (okuciaeHHe aMMHAuYHbIM
pactBopoM okcuja cepedpa(l) u rugpokcuaom menu(ll), B3anmoaeiicTBue Kpaxmana ¢ HOJI0M),
MIPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnsie 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOINYecTBa UCXO/-
HOT'O BEIEeCTBA WM MPOAYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO M3
HCXOHBIX BELECTB WIN MIPOAYKTOB PEAKIIIH).

A30Tcoaepxalne oprannyeckue coeqnHenus (3 yaca)

AMHMHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKre coeAuHeHus. du3nueckue U XuMuie-
CKHE CBOWMCTBAa aMUHOKHUCIIOT (Ha MpuMepe IiuiuHa). bruonornueckoe 3HaueHre aMUHOKHUCIIOT.
IlenTuael.

benku kak mpupoaHbIE BBICOKOMOJIEKYIJSIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHAsl CTPYKTypa OenKoB. XMMUYECKUE CBOICTBA OEJIKOB: TWIPOJIN3, ACHATYpalLlUs, Kade-
CTBEHHbBIE PEAKIIMH Ha OEIIKU.

DKcIepUMEHTaIbHbIE METO/bl U3YYEHMs BELIECTB U MX INpEBpalleHUil: HaOM0JeHuEe U
OIKCAaHUE JIEMOHCTPAILMOHHBIX OIBITOB: JIEHATypalusl O€lIKOB IpU HarpeBaHUH, LIBETHHIE peak-
LUK OEJIKOB.

BricokomoJiekyIsipHbIe coeinHeHus (2 yaca)

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3BE€HO, CTEIIEHb MOJIMMEPU3aLluH, CPEIHSS MOJIeKysipHas Macca. OCHOBHBIE METO-
JIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUM — MOJIMMepU3alusl U MOJUKOHICHCALIMS.

OKCIIepUMEHTAIIbHBIE METO/IbI U3YYEHUS BEUIECTB M UX IPEBPAIICHUI: O3HAKOMIIEHHUE C
o0pa3namu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXNpeaAMETHBIX CBA3EH IpU M3ydEHUU opraHnyeckoid xumuu B 10 kmacce
OCYILIECTBIISIETCS] UEpPE3 UCIOJBb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK WU I10-
HATHM, SBJISIOIIUXCS CACTEMHBIMHU TSI OTJIEIbHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO01m11e ecTecTBEHHO-HAYYHbIE TIOHATHS: SIBIEHUE, HAyYHBIN (DaKT, TMIIOTE3a, 3aKOH, TE€O-
pUsl, aHAIN3, CUHTE3, KIacCu(UKAIUs, IEPHOANIHOCTD, HAOIIOACHUE, H3MEPEHNE, IKCTIEPHMEHT,

MOACHHPOBAHHUC-
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®duszuka: Matepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHHE BEIIeCcTBa, (PM3MUECKUE BETMYUHBI M €IHHUIIBI
WX U3MEpPEHUS.

buonorus: knerka, opranusm, ouocgepa, 0OMEH BEIIECTB B Opranu3me, GOoTOCUHTE3, OHO-
JIOTHYECKU aKTHBHBIE BellecTBa (OenKku, yriieBoAbl, )KUPHI, (hepMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: MUIEBbIe MPOAYKTHI, OCHOBBI PAIIMOHAIIBHOT'O MMUTAHMS, MOIOIIIME CPEJICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHUE TperapaTsl, MaTepualbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHIX
BOJIOKOH.

MeTtoabl, popMBbI U TEXHOJOTHMH OPraHU3AIUM Y4eOHOT 0 mpolecca

OCHOBHBIE METO/IbI, HCTIONb3YEMbIE B PA3IMYHBIX COUETAHUSAX !

1.00BACHUTENBHO — WIITIOCTPATUBHBIN, COUCTAIOLINI CIIOBECHBIE METO/IBI (pacckas, 00b-
sICHeHUE, paboTa ¢ JIMTEPATYPHBIMH UCTOYHHKAMH) C WLTIOCTPAIMEH Pa3IMYHBIX IO COJEpKa-
HUIO UCTOYHUKOB (CIIPaBOYHUKH, CXEMBI, IMarpaMMbl, HaTypaibHble O0BEKTHL, Ap.).

2.YacTU4HO — TOMCKOBBIM

3. UccnenoBaTenbCKuii METO/

4. Metop MpOeKTOB.

@opmbl OpraHu3annu 00pa3oBaTeIbHOIO MpoLecca: JICKIHUs, MpakTHUeckas padora,
MapHbIe ¥ TPYMIoBbIe (GOpMBI pabOTHI, 3a4€Thl, TBOPYECKHE OTYETHI, YPOKH OOIICHUS, TPOCKT-
HbIE pa0OTHI, AUAJTIOTH U OECeIbI.

Texnonozuu, ucnonab3zyeMble B 00pa30BaTeIbHOM MpoLIecce:

* Texnonoruu mudhepeHInPOBAHHOTO 00yUEHUS
* TexHoIOTHS Pa3BUTHS KPUTUICCKOT'O MBIIUICHHUS
* JIMYHOCTHO-OPHUEHTUPOBAHHBIE TEXHOIOTUU
* HHpopManmoHHO-KOMMYHHUKAIIHOHHBIC TEXHOIOTHH.
*  CuCTeMHO-IEATeIbHOCTHBIN MOIXO/I.
Buabl yueOHO# nesiTeJJbHOCTH
Buouvl desmenvrocmu co cnosechoti 0cHo801:
CamocrosTenbHas padoTa ¢ y4eOHMKOM, DJIEKTPOHHBIMU 00pa3oBareabHbIMU pecypcamu (DOP)
[TonroroBka u mpeacTaBiIeHUe MyOIUMYHOT O BBICTYILJICHUS B BUJIE PE3EHTAIIUN
[Torck nHpOpPMAIIH B 3JIEKTPOHHBIX CIPABOYHBIX U3IAHUSX: SJICKTPOHHON YHIIUKIIONEIHH,
CJIOBapsIX, B ceTH MIHTEpHET, JJIIEKTPOHHBIX 0a3axX U OaHKaX JaHHBIX.
OT060p U cCpaBHEHHUE MaTepHalia U3 HECKOJIBKUX HCTOYHUKOB (00pa3oBaTeNbHBIN PeCypc CETH
Nurepuer, DOP, TekcT yueOHUKA, TEKCT HAYYHO-TIOMYJISIPHOMN TUTEPATYPHI)
CocraBJieHHE C ITOMOIIBIO0 PA3IMYHBIX KOMIIBIOTEPHBIX CPEICTB OOYUCHMS IUIaHA, TE3UCOB, Pe-
3I0M€, aHHOTalll{, aHHOTUPOBAHHOT 0 0030pa JIUTEPaTyphl U JIp.
[ToaroroBka BHICTYIUICHUI U JOKIAJ0B C HCIIOIH30BAHUEM PA3HOOOPA3HBIX HCTOYHUKOB W H-
(dhopmarium.
Pemenue 3agau.
BreIimtonHeHne TECTOBBIX 3aJJaHUM.
[Tonck nHpOpPMAINH B CETH UHTEPHET M COCTABIICHUE CPABHUTEIHHOM TaOMUIILI (00pa3oBaTelb-
HbIH pecypc cetu UnTepuet, DOP, TekcT yueOHMKa, TEKCT HAy4YHO-TIOMYJIIPHON JTUTEpaTyphl)
Buouwl deamenvnocmu na ochose eocnpusamus obpaza:
IIpocMmoTp 1 00CYykJIeHHE YICOHBIX (PHUIBMOB, IPE3CHTAIIUN, POITUKOB
HabGmronenue 3a 1eMOHCTpalusiMU TTPETIOIaBaATENs
OObscHeHre U UHTEepIpeTalus HabI0JaeMbIX SBICHUN
Ananu3 rpaduKoB, TaOJIHII, CXEM
M3yuyeHnune ycTpoicTBa MEXaHU3MOB U IPUHIIUIIA UX JICCTBUS
AHanu3 Npou3BOJACTBEHHBIX CUTYallUl, CUTYaTUBHBIX 33734
N3yuenue nocieoBaTeIbHOCTH BBIMOIHEHUS ONepalnil
Ananu3 mpoOIeMHBIX YICOHBIX CUTYyaIIUN

yecrKol npunanﬁ'
TCCROGUWGECRUGO66GH-

Budui desmenvHocmu-c npaxmi
DaKmL

t
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[TocTaHOBKa OMBITOB IS IEMOHCTPALUH TPYIIIIE
[ToaroroBka u opopmiieHUE C MOMOIIBIO IPUKIAAHBIX TPOrpaMM OOIIIETO Ha3HAUCHUS Pe3yib-
TaTOB CAMOCTOSITEIbHON- paOOTHI B X0/1¢ y4eOHON M HAYYHO-TIO3HABATEILHOU JESATEITbHOCTH
Brimonaenue pabot npakTukyma
[IpoBeneHme nccaen0BaTENbCKOro HKCIIEPUMEHTA
MozenupoBaHue U KOHCTPYUPOBAHUE
Pemenue skcriepuMeHTAITLHBIX 337124
Y4er BOCIMTATE]HHOI0 NOTEHINAJIA YPOKOB
PaGouas mporpamma copmupoBana ¢ yuerom denepanbHoil pabodeil mporpaMMbl BOC-
MTATAHUSI.
BocnuTarenbHbll OTEHIIMAT TpeAMETa « XMMHUA» PEaTU3yeTcs Yepes:
®  UCHOJNB30BAaHHE BOCIHTATEIHLHBIX BOZMOXKHOCTEH COAEpKaHMs YU€OHBIX MPEIMETOB IS
(hopMUPOBaHUS y 00YYAIONTUXCS POCCHIUCKUX TPAIWIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLMOKYJBTYPHBIX IIEHHOCTEH, POCCUNUCKOr0 HCTOPUUECKOTO CO3HAHUSI HA OCHOBE HCTO-
PHYECKOr0 IMPOCBEIICHUs; MOJ00P COOTBETCTBYIOLIETO COAEPKAaHHUS YPOKOB, 3aJaHUH,
BCIIOMOTATEIbHBIX MaTePHAIIOB, TPOOJIEMHBIX CUTYaLUH sl 00CYXKICHUH;

® BKIIOUCHHUE YYUTEISIMU B paboune mporpamMmsl 1o y4eOHbIM MpeaMeTaM, KypcaMm, MOay-
JISIM TEJIEBBIX OPUEHTHPOB PE3yJIbTATOB BOCHHUTAHUS, UX YYET B ONPEICICHUNA BOCIUTA-
TEJBHBIX 3J1a4 YPOKOB, 3aHATHI;

e BBIOOpP METOMIOB, METOJMK, TEXHOJIOTHIA, OKa3bIBAIOIINX BOCIIUTATEIFHOE BO3ICHCTBUE HA
JUYHOCTH B COOTBETCTBHHU C BOCITUTATEIBHBIM HJIEAJIOM, IIETBI0 U 3371a4aMi BOCTTUTAHUS,
LEJIEBBIMU OPUEHTHPAMHU PE3YJIbTaTOB BOCIMTAHUS; PEAU3alNI0 IPUOPUTETA BOCIIUTA-
HUS B y4eOHOIl 1eSTENbHOCTH;

® TIPHBJICYCHHEC BHUMAHUS O0yYAIONINXCS K IIEHHOCTHOMY acCIeKTy M3ydaeMbIX Ha YpOKax
IPEIMETOB, SIBICHUI U COOBITHI, HHULIIMUPOBAHUE OOCYXKICHH, BHICKA3bIBAHUI CBOETO
MHEHHUS, BRIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHSI K U3Y4aeMbIM COOBITUSIM, SIBIICHU-
SIM, JTHIIAM;

® TpUMEHEHHE MHTEPAaKTUBHBIX (POpM yueOHOW pabOThl - WHTEIIEKTYalbHbIX, CTUMYIIH-
PYIOIIMX MO3HABATETILHYI0 MOTHUBAIIMIO, UTPOBBIX METOIMK, AMCKYCCHH, JAIONIUX BO3-
MOKHOCTH TIPHOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOT'O JHAJIOra; TPYIIIOBOH pabOTHI,
KOTOpasi YYUT CTPOUTHh OTHOIIEHHS U JEHCTBOBATh B KOMaH/JIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIIUICHHUS,

e qno0yxaeHHe oOydaromuxcs coOI0aTh HOPMBI IOBEAEHHUS, IpaBuja OOLIEHUS CO
CBEPCTHUKAMU M TEIarorH4ecKUMH pabOTHUKaMH, COOTBETCTBYIOIIUE YKIaay oOIieo0-
pa30BaTENbHON OpraHW3aIliy, YCTAaHOBICHUE U TMOMIEPKKY TOOpOXKenaTenTbHOW aTMo-
cdepsl;

® OpraHM3alHI0 HACTABHUYECTBA MOTHBHUPOBAHHBIX U 3PYAUPOBAHHBIX O0YUYaOIIUXCS HaT
HEYCIIEBAIONINMH OJJHOKJIACCHUKAMH, B TOM YHCIIE C OCOOBIMH 00pa30BaTEIbHBIMHU I10-
TpeOHOCTAMH, JAIOIIEro 00yYarolUMCsl COUUAIbHO 3HAYMMBIN OIBIT COTPYAHUYECTBA U
B3aMMHOM TTOMOIIH;

® HVHHUIMUPOBAHHUE U TIOAJIEPKKY HCCIIETOBATEIbCKON NEATEIHLHOCTH O0y4aroImuxcs, IJia-
HUPOBAHUE U BBINOJIHEHWE WHIUBUIYAIbHBIX U TPYNIOBBIX MPOEKTOB BOCHUTATEIHHON
HAIPaBIEHHOCTH.

OmauuumenvHule 0co0OeHHOCMU PadOUeil nPOZPAMMBL

Cooeporcanue padoueit npozpammsl He OTIANYAETCS OT (peaepanbHOM paboueii mporpam-
MBI cpefiHero oomiero oopa3zoBaHus «Xumus» (6a3oBbiit ypoBeHb) (i 10—11 kinaccoB obpazo-
BaTeIbHBIX OpraHU3aIni).

CornacHO KaJeHIapHOMY yuyeOHOMY TpaduKy HIKOIBl Ha U3YYCHHE XMMHHU Ha 0a30BOM
ypoBHe B 10 kimacce orBoauTcs 34 kaneHaapHbIX Heaenu, 1 yac B Henento (Bcero 34 vaca).

[11aHOBBIX KOHTPOJBHBIX PA0OT — 2, MPAKTUYECKUX padoT - 2.

Cpoxu peanusayuu paooueii yueonoii npozpammst 2024-2025 yaeOHbIi TO1.
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ILianupyemsle pe3yJbTaTbl 0CBOCHUS POrpaMMbl 110 XMMHH Ha 62a30BOM YPOBHeE cpe/i-
Hero o0uiero o0pasoBaHus
JIMYHOCTHBIE Pe3VIbTAThI
@I'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yabTaTaM OCBOCHHUS O0YYarOIIUMHUCS TIPO-
rpaMM cpejiHero oOmero oOpa3oBaHUsS (JMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
Hayuno-mMeroandeckoil oCHOBOHM Jyisi pa3paOOTKU TUIAHUPYEMBIX PE3YJIHTATOB OCBOEHUS TP O-
IpaMM CpeJIHEero oouiero o0pa3oBaHus SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.
B cooTBeTcTBUM C CUCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYpE€ JUYHOCTHBIX pe-
3yJIbTATOB OCBOEHUS INpeaMeTa « XMMHUS» Ha YPOBHE CpeiHero oOIiero oopa3oBaHus BbIIAEIECHbI
CJIEYIOIIIHE COCTABIISIOIIHE:!

. 0CO3HAHUE 00YYAIOIIUMUCS POCCUMCKON IPAKAAHCKONW MIEHTUYHOCTH — TOTOBHOCTH K Ca-
MOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEICHUIO;

. HaJTMYMe MOTUBAIUU K 00yUEHUIO;

. 1[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHM JIMYHOCTH HAa OCHOBE KITIOUYEBBIX
[EHHOCTEH M UCTOPUYECKUX TPaauLuii 0a30BOW HAYKU XUMUH;

. TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcsi PyKOBOACTBOBATHCA B CBOCH NEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, MPUCYIIMMH LEJIOCTHOM CHCTEME XHMHYECKOIO
o0pa3oBaHus;

. HaJIM4Yue MPaBOCO3HAHUS SKOJIOTMUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPO-

WUTb )KU3HEHHBIE ILJIAHBI.

JInyHOCTHEIE PE3YIbTAThI OCBOCHHA MMPEIAMCETA «XuMus JOCTHUTAKOTCA B €AMHCTBC y‘Ie6-
HOM M BOCIHUTATEIBbHOU ACATCIIBHOCTU B COOTBCTCTBHUU C I'YMAHHUCTUYCCKUMU, COLUOKYJIBTYP-
HBIMH, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU U UJEaJaMH POCCHICKOro Ipa)KJaHCKOro o0Iie-
CTBa, IPUHATBIMU B O6H.[€CTB€ HOpMaMHU U IpaBUJIaMU ITOBCJACHUA, CHOCOGCTByIOH_[I/IMI/I mnpomnec-
caMm CaMOMO3HaHMsl, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTU 00YYatOIIUXCsl.

JIN4HOCTHBIE Pe3yJabTaThl OCBOSHUS MPEAMETa «XUMHUSD» OTPAXKAIT cHOpMHPOBAHHOCTH
OIBbITA MMO3HABATEIHHON U MPAKTHUECKON AEATEIbHOCTH OOYYAIOIIMXCS MO pealn3aluy MpUH -
TBIX B OOIIIECTBE LIEHHOCTEHN, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS .

OCO3HaHUS 00YYaroIIMMUCI CBOUX KOHCTHUTYLMOHHBIX IIPaB U 00A3aHHOCTEH, yBaK€HUS K
3aKOHY U MIPaBOMOPSJIKY;

OpCACTAaBICHUA O COUMAJIBHBIX HOPMAaXx M MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUU B KOJI-
JICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMN JAEATEIbHOCTU MPU CO3JaHUM Y4eOHBIX MPOEKTOB,
peIICHUN y‘-Ie6HBIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH NOHHMMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IpYruX
IIPY aHAJIN3€ PA3JINYHBIX BUAOB YUEOHOH EATENbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS .

ONEHHOCTHOI'O OTHOIICHHA K MCTOPUYCCKOMY M HAYYHOMY HACJICOHIO OTEYECTBECHHOU XH-
MUU;

YBaXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPHH M MPAKTUUECKOTO0 MPUMEHEHUS XH-
MHU, OCO3HAHUS TOTO, YTO JTOCTHKEHUS HAYKU €CTh PE3YNbTaT ATUTEIbHBIX HAOTIOACHHM, KO-
MOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda y‘IéHI)IX " IIPaKTUKOB;

HUHTCPCCAa U MMO3HABATCIIbHBIX MOTHBOB B ITOJYUYCHUHU U MOCICAYIOIICM aHAJIN3¢C I/IH(l)OpMa-
LMY O MIEPEIOBBIX TOCTUKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUUYECKOT'0 MTOBEICHNUS;
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CIIOCOOHOCTH OLICHHMBATh CUTYAllUH, CBSI3aHHBIE ¢ XMMUYECKUMH SIBICHUSAMH, U IPUHHU-
MaTh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHE M MOCTYIKHU CBOUX TOBAapUIIEH C MO3MLMNA HpaB-
CTBEHHBIX U NPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUM 3TUX MTOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/J0pOBOro U 0€3011acHOro 00pas3a *U3HU, HEOOXOIMMOCTH OTBET-
CTBEHHOI'0 OTHOILIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10pOBbIO;

COOJIFO/ICHUST TIPaBWJI OE€30MAacCHOTO OOpAaIICHHS C BEUISCTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJOBOU JEATEIbHOCTH;

MOHMMaHUS [IEHHOCTH MPaBUJI HHIUBUIYAIBHOIO U KOJUIEKTUBHOTO O€30I1aCHOr0 MOBE/Ie-
HUS B CUTYalUAX, YTPOXKAIOUIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS MOCIEICTBUM M HENpPUATHS BPEIAHBIX NPUBBIUEK (YHNOTPEOJCHHs aIKOroJs,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B YU€OHO-HMCCIIeI0BATENbCKOM JAEATENbHOCTH, 00IIIe-
CTBEHHO I10JI€3HON, TBOPUECKON U IPYTUX BUJAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHE€ B PELICHUU MPAKTHUYECKUX 3aJad COLMAIbHON Hampas-
JIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4EHUI0 Mpodeccuil pa3IuyHoro poja, B TOM YHUCJie Ha OC-
HOBE NNPUMEHEHUS NPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXKEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAOBOH A€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOpY MHIMBUIYaJbHOW TPaeKTOpuu oOpa3oBaHus, Oyay-
niel npoecCuy U pean3aluu COOCTBEHHBIX U3HEHHBIX MJIAHOB € YUYETOM JIMYHOCTHBIX MHTE-
PEcoB, cIIocOOHOCTEH K XUMHH, HUHTEPECOB U MOTpeOHOCTE 00IIeCTBa;

6) IK0JI0THYeCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IeJIECO00Pa3HOr0 OTHOLICHHUS K MPUPOJE, KaK HCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

NOHUMAHHUSA TJIOOATBHOTO XapaKTepa YKOJOTHYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHIX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHON CpEbl;

OCO3HaHUSI HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTUKEHUN XUMUHU Ui PELICHUSI BOIIPOCOB
palMOHAIILHOT O IIPUPOIOIIOJIB30BAHMS,;

AKTUBHOTO HEMpPUATHS NEHCTBHUM, MPUHOCSAIIMX BpE OKpYXarolled HMpUpOAHON cpene,
YMEHUSI POTHO3MPOBATH HEOIArONMPHUITHBIE YKOJOTUYECKUE TOCIEICTBUS MPEAPHHUMAEMBIX
JIEMCTBUI U MPEIOTBPAIATh HX;

HaJIMYUS Pa3BUTOrO SKOJIOTMUYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYIbTYpBI, OINbITA J€s-
TEJIbHOCTH KOJIOIMYECKON HalpaBlIEHHOCTH, YMEHUS PYKOBOJCTBOBATbCS MMHU B IIO3HABATEllb-
HOW, KOMMYHUKAaTHBHON U COLMAIIBHOW MPAKTHUKE, CIIOCOOHOCTH M YMEHHsI aKTHBHO MPOTUBO-
CTOSITh UICOIOTHH XeMo(oOouH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BH-
THUSl HAYKU U OOIIECTBEHHOMN MPaKTUKH;

NOHUMAaHHUA CeUU(UKA XUMHUH KaK HayKd, OCO3HAHUS €€ poiu B (JOPMUPOBAHUU paIHO-
HaJIbHOIO HAYYHOI'O0 MBILIUIEHUS], CO3/IaHUU 1IEJIOCTHOTO MPEJCTaBICHUs 00 OKpPYKaIoIleM MHUpe
KaK O €IMHCTBE IPUPOJIbI U YEIOBEKA, B NO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEN U pEIIECHUU
po0JIeM COXpaHEHHsI IPUPOTHOI'O PABHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAUMMOCTH XUMHUH JIJIsl COBPEMEHHOW ITUBMIIN3AINN: B €€ Tyma-
HUCTHYECKOH HaNpaBIEHHOCTH M BaXHOW POJIM B CO3aHUU HOBOM 0a3bl MaTepUaibHON KyJIbTY-
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PBI, pelIeHUHN TII00aTbHBIX MPOOJIEM YCTONYMBOTO PA3BUTHS YEJIOBEUECTBA — ChIPhEBOM, IHEPTE-
TUYECKOW, MUIIEBOW M DKOJIOTMYECKOW OE30MacCHOCTH, B PA3BUTUHU MEIUIIUHBI, 00€CIIEYCHUU
YCIIOBUM YCIIEITHOT'O TPY/Aa U SKOJOTHUYECKH KOM(POPTHOM KM3HU KaXKJIOTO YJICHa 00IIeCTBa,

€CTECTBEHHO-HAYUYHON I'PaMOTHOCTU: MOHUMAHUS CYIIHOCTA METO/IOB MO3HAHUSI, UCTIONb-
3yeMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCITOJIb30BATh MO y9YaeMble 3HAHUS JIJIS aHATM3a
1 OOBSICHEHHUS SIBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOIAIINX B HEM M3MEHEHUH, YMCHHUS Jie-
JaThb 00OCHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C IENBIO
TOJIYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO HUCIONIb30BaTh XUMUYECKHE 3HAHUS UIs peUIeHus: mpodiieM
B peaJbHBIX KU3HEHHBIX CUTYaIIHIX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AESTEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpa30BaHUIO, K aK-
TUBHOMY TIOJTyYEHUIO HOBBIX 3HAHUI IO XUMHUHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSI-
MU,

MHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3IMYHBIX chepax MpodecCHOHATHHOU IeATENbHO-
CTH.

MeTanpeaMeTHbIE Pe3YIbTAThI

MertamnpeamMeTHbIe pe3ysIbTaThl OCBOGHHUS YU€OHOro mpeamera «XUMHs» Ha YPOBHE Cpe-
Hero 001ero o0pa3oBaHus BKIIOYAIOT:

- 3HauYUMbIe U1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOUIMXCS MEXIUCIMUITIMHAPHBIC
(MeXIIpeAMEeTHbIC) OOLICHAYyYHbIE MOHATHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOH KapTHHBI MUPa
U ceurn UKy METO/I0B TIO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO,
9HEprus, sSBJICHHUE, MPOLECC, CUCTeMa, Hay4HBIH (aKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIEIOBaHNE, HAOII0IeHIE, U3MEPEHNUE, SKCIICPUMEHT U JIpYTHue);

- YHUBEpCaJbHbIE y4eOHbIe JIeHCTBUS (I03HABaTENbHbIE, KOMMYHHKATHBHBIE, PETyIIsSTHB-
HBIE), oOecreunBarone GopMupoBaHue (HYHKIIMOHATBFHON IPaMOTHOCTH U COLIMATBHOM KOMIIE-
TEHLIUHU 00yYatOINXCS;

- CITOCOOHOCTH 00YJAFOIINXCST MCTIONB30BaTh OCBOCHHBIE MEX TUCIUITIIHHAPHBIE, MUPOBO3-
3peHUYECKHe 3HaHUSA U YHUBEpCaJbHbIE ydeOHbIe NEHCTBHSA B MO3HABATEIbHOM M COIMAIBHOMN
MPaKTHKE.

MertamnpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHHE YHUBEPCAIbHBIMU Y4EOHBIMU I10-
3HaBaTEIbHBIMI, KOMMYHUKAaTHBHBIMH U PETYISTUBHBIMHU JCHCTBUSIMH.

OsJajieHNe YHUBEPCAIbHBIMHM Y4eOHBIMH NMO3HABATEIbHBIMU /I CTBUSIMU:

1) 6a3oBble JJOrHYECKHUeE IeliCTBUSA:

CaMOCTOSITENTFHO (DOPMYITUPOBATh M aKTYaJIM3UPOBATH MpPOOJIEeMy, BCECTOPOHHE €€ pac-
CMaTpUBATh;

OIPENEIIATh LEIH ACATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX JOCTHIKEHHS, COOT-
HOCHUTH PE3yJIbTAThl AESITEIBHOCTH C MIOCTABJICHHBIMH LIESIMU;

WCTIONB30BaTh MPU OCBOCHUH 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHHUS] — BBIICIATH Xa-
paxkTepHble MPU3HAKU MOHATHH U YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBY-
IOIINE TTOHATHS JJ1s1 OOBSICHEHHS OTACIBHBIX (DAaKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHH IS KITACCU(PUKAIIMH BEIECTB U XUMHUECKUX PEAKIINA;

yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U MEXy H3y4aeMbIMH SBICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, JNEAYKTUBHBIC, [0 AHAJIOTHH), BBISB-
JSTh 3aKOHOMEPHOCTH U NMPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSX, ()OPMYIHPOBATH BHIBO-
TIbI ¥ 3aKITFOUYCHHUS;
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IPUMEHATh B MPOLECCe MO3HAHMS, UCIOIb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJH, IPE00Pa30BHIBATH MOJICIIBHBIEC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
xumuueckas (opMmyna, ypaBHEHHE XUMHUYECKOW peakluy — MpU pElIeHUH Y4eOHBIX MO3HaBa-
TENBHBIX ¥ MPAKTHYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPECTABICHUS ISl BHISB-
JICHHSI XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUi.

2) 6a30BbIe HCCIe0BaTeIbCKIE AeHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HAyYHOTr' O MIO3HAHUS BEIIECTB M XUMUYECKHUX PEaKIUii;

(hopMyITUpOBATh TIENIN M 33JIa4H UCCIICIOBAHMSI, UCTIOIH30BATh IMOCTABJIICHHBIC U CaMOCTO-
SATETFHO CPOPMYTUPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI AJist Pop-
MHUPOBAHUS THIOTE3bI 11O TIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIA,

BJIQ/ICTh HABBIKAMU CAMOCTOSATEIHHOIO TUIAHUPOBAHMS U MPOBEICHUS YICHHUYECKUX IKC-
MEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMI0JaTh 3a XOJAOM IPOLEcca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €0 PE3YNIbTaT, POPMYITUPOBATH 00OOIIEHUS U BBIBOJBI OTHOCHUTEIBHO JOCTO-
BEPHOCTHU PE3YJIbTaTOB UCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJIENIaHHOM pabo-
TE;

pUOOpETaTh OMBIT YYEHUYECKOW MCCIEAO0BATENbCKOW U MPOEKTHOW AEATETbHOCTH, IPO-
SIBJIATH CITOCOOHOCTH M TOTOBHOCTBH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHSI MPaKTHIe-
CKHUX 3a/1a4, MPUMEHEHHUIO PA3IIMYHBIX METOI0B MO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX UCTOUHUKAX HH(POPMAIUU (HaydHO-TIOMYNIApHAs JIUTEpa-
Typa XHMHYECKOT'0 COACPIKaHMS, CIPaBOYHBIC IMOCOOUs, pecypchl MHTEepHETa), aHATH3UPOBATH
nH(}OpMAIHIO pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, KPUTUIECKH OLICHUBATH €€ JOCTOBEP-
HOCTb U HEMPOTHUBOPEUUBOCTH;

(hopMynUpOBaTh 3aMpPOCHl U MPUMEHSATh PA3IMYHBIE METOJBI MPH MOUCKE M OTOOpE WH-
(dhopmariu, HeOOXOIUMOM TSI BBITTOJIHEHUS YU€OHBIX 3a/1a4 OMPeIeIEHHOTO THTIA;

npUOOpETaTh ONBIT MCIOIH30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEITEHO BBIOMPATH ONTHMAIBHYIO (DOpMY TIPEICTaBICHUS HHPOpMAIHH (CXEMBI,
rpad UKy, TMarpaMMsl, TaOJIUILbI, PUCYHKH U APYTHE);

UCIIOJIh30BaTh HAYUHBIA SA3BIK B KAYECTBE CPEJICTBA MPHU pabOTe ¢ XUMUIECKOW HH(pOpMa-
LMeH: IPUMEHATh MeXIpeaMeTHbIe (hu3nuecKkue U MaTeMaTUYeCcKre) 3HaKU U CUMBOJIBI, Gop-
MyJbl, a00peBUaTyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0O0Pa30BBIBATH 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATIISTHOCTH.

OBiageHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMON TeMbl B XOJ€ IUAIOra W/WIU AUCKYCCHUH,
BBICKa3bIBaTh UEU, (OPMYIUPOBATH CBOU MPEIIOKEHHUS] OTHOCUTEIHHO BBIMOIHEHUS MPEIo-
JKCHHOM 3a7a4M;

BBICTYNATh C MPE3CHTAllMeN pPe3yNbTaTOB MMO3HABATEIbHON NESATENBHOCTH, MOTYYCHHBIX
CaMOCTOSITEITFHO WJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBIMOJIHEHUH XUMHUYECKOTO JKCIICPHU-
MEHTa, MPAKTUYECKOW padOThI MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alliu
y4eOHOro mpoekTa U (HOpPMYITHPOBATh BBIBOJBI IO PE3yJIbTaTaM NPOBEAEHHBIX HCCIIEIOBAHUI
MyTEM COTJIacOBaHUS MO3UINI B X0/1e 00CYKIeHUSI 1 0OOMEHAa MHEHUSMHU.

OBiajieHHe YHUBEPCAJIbLHBIMHU PeryJsiTABHLIMY JICHCTBUSIMU:

CaMOCTOSITENILHO TUTAHUPOBATh U OCYIIECTBJIATH CBOIO IO3HABATEILHYIO JIEATEIHHOCTD,
orpenensis €€ el W 3aJaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeaaraeMblii aIrOPUTM JICHCTBUN TIPHU BHITIOTHCHUHM YU4E€OHBIX M UCCIIEIOBATEIHLCKUX 3aiad,
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BBIOMpaTh Hanboee 3 (HEKTUBHBIN CIOCOO WX pEIICHUs C YI€TOM TOTYyUYCHHS] HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHallu3a U CaMOOLICH-
KH.

IIpenMeTHbIe Pe3yJbTAThI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTPakaroT:

- cOpPMHPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOM COCTaBJISIONICH €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpA, POJIU XUMUU B MMO3HAHUU SBJICHUN NPUPObI, B HOPMUPOBAHUH MBIIII-
JICHHS] U KYJIBTYPBI JIMYHOCTH, €€ (DYHKIHMOHATBLHON IPaMOTHOCTH, HEOOXOIUMON I PeIIeHuUs
MMPAaKTUYCCKUX 3aJJa49 U SKOJIOTMYCCKH 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY 310POBBIO U IIPpHU-
POIHOI cpene;

- BJIQJICHUE CHUCTEMOI XMMHUYECKUX 3HAHUN, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOUINE [10-

HATUS (XMMAYECKUU DJIEMEHT, aToOM, JIEKTPOHHas 00O0JI0YKa aToMa, MOJIEKYJa, BaJCHTHOCTH,
3MEKTPOOTPUILIATEILHOCTh, XUMHUUYECKasl CBsI3b, CTPYKTypHas ¢opMyna (pa3BEpHyTass U COKpa-
mi€HHAs), MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, YrIEpOAHBIA CKeneT, (pyHKIMOHAIbHAs
rpynma, paaukan, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YIIIEBOJOPObI, KHC-
JIOpPOJ] U a30TCO/IepKAllUEe COeUHEHNS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOM OJIe-
KYJISIpHBIE COEAMHEHUS); TEOPUM M 3aKOHBI (T€OpHsl CTPOEHHUs OpraHuuecKkux BemecTB A. M.
BbyrtnepoBa, 3akOH COXpaHEHHUS MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XH-
MHUH; MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE NMOHMMAHUSI MPUUYUHHOCTH U CUCTEMH O-
CTH XMMHUYECKHX SIBJIEHUH, (aKTOJIOrHYeCKUue CBEICHHUS O CBOMCTBAX, COCTaBe, MOMYyUYECHUU U
0€30I1acCHOM HCIOJIb30BAHUU BAKHEHIIIMX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOHN Jes-
TEJIbHOCTH YEJIOBEKA;

- chopMHPOBAHHOCTh YMECHHI BBISBJIATH XapaKTEPHBbIC MPU3HAKH IMOHSITHH, YCTAHABIIH-
BaTh UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MIOHATHS MIPU ONUCAHUU COCTaBa, CTPO-
€HUs U NIPEBPAIICHUI OPTraHUYECKUX COCIUHEHUN;

- cOpMHPOBAaHHOCTh YMEHHI HCMOIb30BaTh XUMUYECKYI) CUMBOIUKY JUIS COCTaBJICHHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAMIEHHON) (POPMYIT OpraHUYECKUX BEIICCTB
U YpaBHEHUW XMMHMUYECKHX PEAKIUMN, U3rOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB
JUIS WJUTIOCTPAIMM UX XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

- c(OpMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAJICKHOCTh M3yYCHHBIX OpPTaHHUYe-
CKHUX BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OMpeNIeIEHHOMY KilacCy/TpyIine coequHeHul (yrie-
BOZOPOJIbI, KUCIOPOJ U a30TCOAEPIKAIIUE COETUHEHHUS, BBICOKOMOJIEKYJISPHBIE COECIUHEHUS),
JaBaTh UM Ha3BaHUA 1Mo cucreMmarndeckorr HomeHkimarype (IUPAC), a Takxe mpuUBOIUTH TPUBH-
IbHBIC HA3BaHUS OTICIBHBIX OPraHMYECKHX BEIIECTB (PTUJICH, MPOIUJIEH, AlleTHIICH, JTH-
JICHTJIMKOIb, TIIULEPHH, (GeHoN, hopMabAeTu, aleTalbAeril, MypaBbiHas KUCI0Ta, YKCYyCHAsI
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, IeuIioiI03a,
TJTMITUH);

- ¢c(hopMUPOBAHHOCTh YMEHHUS OMPENESATh BHIBI XUMHUYECKON CBSI3M B OPTaHUYECKHUX CO-
€IMHEHUAX (OMHAPHBIC U KPATHBIE);

- ¢c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHHSI TEOPUU CTPOCHHS OPTaHUYECKUX
BemectB A. M. byriepoBa st 00bsICHEHHsI 3aBHCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa W
CTPOEHHSI; 3aKOH COXPAHEHUsI MacChl BELIECTB;

- ¢()OpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHU-
YecKHe CBOICTBA TUMTMYHBIX MPEICTaBUTENICH pa3NTUYHBIX KJIACCOB OPraHMUYECKHUX BEIIECTB (Me-
TaH, 9TaH, STUJICH, IPOIWICH, alleTHiieH, OyranueH-1,3, MmetmnoOyranueH-1,3, 6EH301, METaHOI,
9TaHOJ, YTHJICHTIIUKONIb, TIUIEPUH, (PEHOJ, aleTanbAeTHA, MypaBbUHAs U YKCYCHasl KHCIIOTHI,
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[II0KO3a, KpaxMal, LIEJUII0JIO3a, aMHUHOYKCYCHasl KHCIIOTa), WJUIIOCTPUPOBATh TI'€HETUYECKYIO
CBSI3b MEXJly HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XMMHUUYECKUX PEAKIUI C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT;

- c(OPMHUPOBAHHOCTh YMEHHS XapaKT€PH30BAaTh HCTOUHUKHU YTIIEBOJIOPOJHOTO ChHIPhS
(HedTb, MPUPONHBIHA ra3, yroib), CHOCOObI X MepepaboTKU M MPAKTUYECKOe MPUMEHEHUE Tpo-
TYKTOB IepepadoTKH;

- c(OpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHHUS MO XWMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEaKIM MO U3BECTHBIM Mac-
ce, 00bEMY, KOJIMYECTBY OIHOT'O U3 UCXOAHBIX BEILECTB MU MPOAYKTOB PEAKIINHN);

- ¢OpMHPOBAHHOCTh YMEHUM BIAJCTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAy4HO-
r'0 TIO3HAHUS, UCIIOJIb3YEMbIX B XMMUHU MIPHU U3YUYEHUH BEILECTB M XUMHUECKHUX sBJICHUN (HaOII0-
JIeHHe, U3MEpEHHue, HKCIEPUMEHT, MOICIUPOBAHUE), UCIOIb30BaTh CHUCTEMHBIE XUMHYECKHE
3HAHMS JUISl IPUHATUS PELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C Belle-
CTBAMHU U UX IPUMEHEHUEM;

- cpOpMUPOBAHHOCTh YMEHUH COOIOATh MTPaBUIIA TIOIH30BAHMS XUMHUECKOH MOCYI0N U
n1abopaTOpHBIM 000PYyIOBaHHEM, a TAK)KE MpaBuiia OOPAIIEHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO JIa0OPATOPHBIX XUMHUUYECKUX OIBITOB;

- chopMHpPOBAaHHOCTH YMEHHI TMJIAHUPOBATh W BBIMOIHATh XUMHUYECKHI JKCHEPUMEHT
(npeBpallleHHs OpraHUYEeCKUX BELECTB IPU HarpeBaHUU, MOJyYEHUE HTHIIEHA U HU3Y4YEHUE €ro
CBOMCTB, KaU€CTBEHHBIC PEAKLMU OPraHUYECKUX BEIIECTB, JECHaTypauus OeJKOB MpH Harpesa-
HUU, LIBETHBIE peaKuu OEJIKOB) B COOTBETCTBUM C IPABHJIAMU TEXHUKH 0€30MacCHOCTH IPHU 00-
pallleHHH C BELIECTBAMH U J1JAOOPaTOPHBIM 000PYJOBAHUEM, NIPEJICTABIATH PE3YIbTaThl XUMUY e-
CKOro 3KCIEpUMEHTa B popMe 3aluCH YpPaBHEHHMH COOTBETCTBYIOIIMX peakuuil U (Gpopmymnupo-
BaTh BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

- ¢(hopMHUPOBAHHOCTH YMEHUN KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO HH(OpMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoil nHpopManuu, UHTEpHET U APYIrHX);

- cOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUia KOJOTHYECKH I1eJIeCO00Pa3HOro Mo-
BEJICHUS B OBITY U TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3I0POBBS M OKPYXKAFO-
LIe NPUPOAHON Cpesbl, OCO3HABATh ONACHOCTb BO3ACHCTBHS HA JKUBBIE OPTaHU3MBI ONPEICIIEH-
HBIX OpraHMYECKUX BELIECTB, MOHMUMas cMbici noka3arens [1JIK, noscusaTs Ha npuMepax croco-
Obl YMEHBIICHUS U NPEIOTBPAILECHUS UX BPEIHOT O BO3ICHCTBUS HA OpPraHU3M UYEJIOBEKa;

- 111 00y4aroIKXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XMMHUYECKHX SIBICHUH;

- JUIS CIIETIBIX M CIAa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelibedHO-
TOYEUHYIO CUCTeMy o0o3HaueHuit JI. bpaitist s 3anucu XuMu4eckux popmyit.
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Temamuueckoe nianupoeanue

Ne Paznen/Tema KosnyecTrBo ya- | HMcmoab3yemble pe- 0P
COB, 0TBOAUMOE | cypchl (0GopymoBa-
HA OCBOEHHE Te- HHe)
MBI
Paznen 1. TeopeTuueckne oCHOBBI opranuyeckoii xumum (3 yaca)
Tema 1.1. Ilpeomem opzanuueckoit xumuu. Teopusa cmpoenus opzanuieckux coeounenui A.
M. Bymaepoesa (3 uaca)
1 [Ipeamer opranndeckol XUMHUH, 1
€€ BOSHUKHOBEHHE, Pa3BUTHE U
3HAYCHHE
2 Teopus CTpOCHUS OPTAHUYECKUX 1
coequHenuit A. M. byrneposa,
€€ OCHOBHBIE MOJIOKEHUSI
3 [IpencraBnenue o kmaccuduka- 1
[[UW OPTAHUYECKUX BEIECTB.
Howmenkiarypa (cucremaruye-
CKasl) U TPUBUAIbHbBIC HA3BAHUS
OpPTraHUYEeCKUX BEUIECTB
Pa3znen 2. YriaeBoaopoasl (13 yacoB)
Tema 2.1. Ilpedenvhvie y2nes00opoovt — ankauwt (2 uaca)
4 AJIKaHBI: COCTaB M CTPOCHUE, 2
TOMOJIOTUYECKUH Pl
) Mertan u 3TaH — npocTenme 2 Hatuuk pH, cnup-
MIPEJICTABUTENIN AJIKAHOB TOBKa
Tema 2.2.Henpedenvhule y2nee000poobl: anKeHvl, A1KAOUEHbl, alKuHnbl (6 yacos)
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1
CBOMCTBaA
7 DTHJICH W TIPONTHIICH — TPO- 1 Natunk pH
CTEHIINE NPEICTAaBUTEIIH AJIKe-
HOB
8 Ilpaxmuueckas paboma Ne 1. 1
«llonyyenue smunena u usyue-
HUe e20 C80UCm8y
9 Anxanuensl. byranuen-1,3 u 1
metunoyraauen-1,3. [Tonyuenue
CUHTETHYECKOT0 KayJdyKa ! pe-
3MHBI
10 AJIKUHBI: COCTaB U OCOOCHHOCTH 1
CTPOEHMSI, TOMOJIOTMUECKUN P
AlnleTusieH — NpocTenInii
MIPEJICTABUTEIb ATKHHOB
11 Brrunciienus mo ypaBHEHHIO 1
XHUMHYECKOHN peakiuu
Tema 2.3. Apomamuueckue y2neeo0opoouvt (2 uaca)
12 Apensl: 6eH3011 U Toyos. Tok- 1
CHUYHOCTb apPEHOB
13 ['eneTndeckas cBs3b yriaeBOAO- 1
POJIOB, MPUHAAJISKAILUX K pa3-
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JIMYHBIM KJIaccaM | | |
Tema 2.4. Ilpupoonvie ucmounuku y2neeo0opooos u ux nepepadomka (3 uaca)
14 [IpupoaHbie HCTOYHUKH YTJIE- 1
BOJIOPOJIOB: IPUPOIHBIN ra3 u
MOITYTHBIE HEPTSHBIE Ta3Hl,
He(Th 1 MPOAYKTHI €€ mepepa-
00TKH
15 [IpupoaHbIE HCTOYHUKH YIIIE- 1
BOJIOPOJIOB: IPUPOJHBIN a3 U
MOMYTHBIE HE(TAHBIC T'a3bl,
He(Th U IPOIYKTHI €€ Tepepa-
00TKH
16 Konmponvnasa paboma Nel no 1
paszoeny « Yenes000poovi»
Paznen 3. Kuciiopoacoaep:xauiue opranndeckue coequHenusi (13 yacos)
Tema 3.1. Cnupmut. @enon (3 uaca)
17 1 JlaTuuku Temiepa-
TYpHI (TEpMOpE3u-
[IpenenbHBIE OJHOATOMHBIE yput ( cPMOp
CTOPHBIN U TEPMO-
CIIUPTHI: METAHOI U 3TaHoi. Bo- .
TIApHBI), OaHs
JIOPOJIHAs CBSI3b
KOMOMHHMpOBaHHAS
nabopaTopHas
18 MHoroaTroMHbI€ CIIUPTHI: ITH- 1
JICHTJIMKOJIb U TJIMIEPHUH
19 @DeHOII: CTPOCHUE MOJIEKYJIBL, 1 Hartuuk pH
¢bu3nvecKkrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHECHHUE
Tema 3.2. Anvoezuowt. Kapoonoswvie kucnomoi. Cnoscnuie 3gpupul (7 uacos)
20 1 [Tpubop ans oxuc-
JICHUS CIIMPTA HaJ
MEIHBIM KaTalln3a-
Anbrerunpl: GopmalbIerua u
TOPOM, BBICOKO-
areTanbpAeru. AleTOH .
TEMIIepaTypPHBIHA
JaTyukK (TepMorna-
pa)
21 1 JlaTuuk Temnepa-
TYpHI (TepMOpe3H-
OAHOOCHOBHBIE MTpe/ieIbHbIC ypot ( cPMOP
CTOPHBIH)
KapOOHOBBIE KUCIOTHI: MYPaBh-
Jaruuk pH, natuuk
WHas U yKCYCHast
3JIEKTPONPOBOIHO-
CTH
22 IIpakmuyeckas paboma Ne 2. 1
«Ceoticmea pacmeopa yKCyCHOU
KUCTIOMbLY
23 CreapuHOBas ¥ OJIEMHOBask KHC- 1
JIOTHI, KaK MPEJACTaBUTEITH BBIC-
X KapOOHOBBIX KHCIIOT
24 Mpbla Kak COiu BBICIIUX Kap- 1
OOHOBBIX KHCJIOT, UX MOIOIIEE
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NEUCTBUE
25 CrnoxxHble 23pHUpBI KaK MPOU3- 1
BOJIHBIC KapOOHOBBIX KHCJIOT.
['uaponus coxHBIX 2(UPOB
26 Kupsl: ruiponus, npuMeHeHHeE, 1
OHMOJIOTHYECKas POJIb JKUPOB
Tema 3.3. Yzneeoowt (3 uaca)
27 VYraeBoabl: cocTas, Kiaccupu- 1
Kauus. Baxunennme npeacraBy-
TeJH: TJII0K03a, PpyKTO3a, caxa-
po3a
28 Kpaxman u memiroiio3a kak 1
MPUPOJIHBIE MOIUMEPHI
29 Koumponvnas paboma Ne2 no 1
paszoeny «Kucropoocooeporca-
wWue opeanuyecKue coeOuHeHUs
Pa3nen 4. A3oTcoaeprkaniue opranudeckue coequHeHus (3 yaca)
Tema 4.1. AMuHbl. AMUHOKHUCI0THI. Besku (3 yaca)
30 AMUHBI: METUIIAMUH M aHUIMH 1
31 AMUHOKHUCIIOTHI KaKk amdorep- 1 Jartuuk pH, naTumnk
HbIE OpraHUYECKHUEe COCTUHEHUS, 3JIEKTPONIPOBOTHO-
UX OMOTOTUYECKOE 3HAYCHHE. CTH
Ilenrtn bl
32 benku xak mpupoaHbIE BHICOKO- 1
MOJICKYJISIDHBIC COSTMHEHUS
Pasznen 5. BoicokomosiekyisipHbIe coequHenust (2 yaca)
Tema 5.1. Ilnactmacesl. Kayuyku. BoJsiokna (2 yaca)
33 OCHOBHBIE MMOHATHUS XUMHUH BHI- 1
COKOMOJIEKYJISIPHBIX COEJIUHEe-
HUMI
34 OCHOBHBIE METO/IbI CHHTE3a BbI- 1
COKOMOJIEKYJISIPHBIX COeJTUHEe-
Hui. [limacTmaccel, Kay4yku, BO-
JIOKHA
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Onucanue MaTepuaIbLHO-TEXHUYECKOT0 U Y4eOHO-MeTOAM4eCKOro odecredeHust
Paboueii nporpamMmbl
1. TabnuUIIBI TOCTOSTHHBIC:
[Teproguueckas cucrema XuMu4deckux 3memeHToB [.M1.Menaeneesa
PacTBOprMOCTH KHCIIOT, OCHOBAaHUH, COJIEH B BOZIE U cpesa
DNEKTPOXUMHUYECKUH PsiZi HAIPSKEHUN METAJUIOB
[IpaBuna no Th npu pabore B XuMHu4yeckoM KaOuHeTe
Oxkpacka HHIMKATOPOB B Pa3IMYHBIX Cpeaax
ITopTpeTs! yueHbIx
2. Tabnuupl JEMOHCTpALlMOHHBIE:
- HEOpraH14ecKast XUuMHUSI:
XapakTepucTuka 3j1eMeHTa 1o ero nojoxenuto B [ICXO JI.M1.Menneneesa
- OpraHuy4ecKast XuMHsI:
CtpoeHnue aroma yriepojaa
Mertan (cBsI31, MOJIEITH MOJIEKYJIbI)
OtaH u OyTaH (MO MOJIEKYI)
OtuiieH (cxembl 00pa30BaHUsI CBS3EH, MOJEITH MOJIEKYI)
IIpoctpancTBeHHast n3omepus OyreHa
AnetusieH (CXeMbl 00pa30BaHMsI CBS3EH, MOICITH MOJICKY)
benson (cxembl 00pa3oBaHMS CBS3EH )
OO6pazoBaHue BOJIOPOAHBIX CBA3EH B MOJIEKYyIaX BOABI U CIIHPTA
CIUPTHI U aIbAETUIbI (MOIETN MOJIEKY)
CtpyKkTypa MOJIEKYIBI O€NKa
Bunbl rubpuau3anuu aToMoB yriepoaa
['enernueckas cBS3b KJIaCCOB OPraHUYECKUX COEAUHEHUMN
['enernyeckas cBsI3b YIiI€BOAOPOJIOB
Krnaccudukanus opraHnueckux coeJUHEHHM
HomeHxiatypa opraHMuecKkux COeqMHEHUM
[Tepepabotka HehTH/[IpON3BOACTBO CEPHON KUCITOTHI
PacnioznaBanue oprannyeckux Beuiects/ KauecTBeHHbIE peakiiuy HAa KATHOHBI U aHUOHBI
3. demoHcTpannonable Matepuanbl/ Komnekiuu:
KameHHbII yronb U MpoayKThl €ro nepepadoTKu
HedTr 1 mpoaykTsl ee mepepaboTku
Bomokna
Kayuyx
[Imactmaccel
Paznarounsiii maTepuan k reme: «BonokHa»
Pasparounslii Mmatepuan k TeMe: « BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS
Tommmso
4 MynbTUMeuitHbIE TTOCOOUS
1. Oprannueckas xumus. 10-11 knacc Xumus oOmas u Heopranudeckas. 10-11 kmacc
2. Oprannueckas xumusa. O0pazoBarenpHas komwiekiusa. 10-11 knacc bubnmmoreka xumuka
3. Bupryansnas mkona Kupunna u Medoaus. Xumus. 10-11 kmacc.
5. XuMu4ecKue peakTUBBI: - IPOCTHIE BelllecTBa Me/b (MpoBosoKa), - okcuasl (Meau (1I) oxcuna
(rpan.);- ocHOBaHus (HaTpus TUAPOKcun);- conu (xjopuabl: xeneza (III) xmopun, coenunenus
Maprasiia: KaJui MapraHiloBOKHUCIIbIHN, - ynoopenus (ammodoc, kapdbamua, myka GochopuTHas,
CeNUTpa KalbliUeBasi,  CHJIBBUHUT, cymnepdochar IBOWHON I'paHyJIMpOBaHHBIN, cynepdocdar
W3 amaTUTHOTO KOHIEHTPAaTa); KUCIOThl (MUHEpPaIbHBIE): a30THAs KHUCIIOTA, CEpHasl KHUCIIOTa; -
OpraHUYEeCKHUE BellecTBa (ankaHbl: He(Th; apeHbl: OEH30J, reKCaxJIopOeH30, CTUPOI; CIUPTHI:
OyTaHoM, MIULEPHUH, H30aMHJIOBBIN CIIUPT, WM300YTUIIOBBIM CIUPT, 3TAHOJ, STHIICHTINKOIb; (e-
HOJIBI: (JEHOIT; aNbJeTHABL: (hOpMaKH; KapOOHOBBIE KHCIOTHI M UX COJM: aMMOHHH IIaBeJIeBO-

v

KUCHBIA. alleTaT Kajlus. OeH30MHasI KUCIOTA. Kaaul
—aHCTaT KaAla;0C HUHaI KU CHOTa, KaHk

ES S A 2 SaZos s e - oian okt ol Hasd b R Db dzt 1t
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J0Ta, YKCYCHasl KHCJIOTa; YIJI€BOJABIL: IJIIOKO3a, Kpaxmali, JaKTo3a, caxapo3a; aMUHbI: aHWJIMH,
T eHIaMIH; aMUHOKUCIOTHI: aMUHOYKCYCHAsI KUCIIOTA);- MHAUKATOPBI: Oymara MHAWKATOP-
Has JJakMycoBasl HeliTpasibHasi, Oymara HHAWKAaTOpHAs YHUBepcalbHas,
6. IIpuGopsl 1 YCTAaHOBKH 11 XUMUYECKOT0 3KCIIEpUMEHTA (CTallMOHApHBIE MPUOOPHI: HarpeBa-
TeJb IS KOJI0)
7. JlJabopatopHble MPUOOPHI I yHaIuxcst (Becbl yueOHble — HAOOp TUPh HETIOIHBIH, CITUPTOBKA
nabopaTopHasi)
8. HaGopb! mocynbl ¥ NMpUHAANIEKHOCTEN cliennaibHOro HazHadyeHus ( Jepikaresb A mpoou-
POK, (1akOH-KaneabHUIIA, IITATUB ISl MPOOUPOK, IITATEb Y3KUI)
9. [locyna 11t IEeMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OIBITOB M MPAKTUYECKUX 3aHITHUN: BOPOH-
KM KOHYCOOOpa3HbI€, KOJIObI KOHMYECKUE, KOJIOBI KPYIIIOAOHHBIE, KOJIOBI MJIOCKOJIOHHBIE, KOM-
IUIEKT MEPHOM MOCyAbl (LIMIUHAPBI, MEH3YPKH), CKIISIHKH U1l XpaHEHHsI PaCTBOPOB, PEaKTHBOB,
MPOOMPKH, CTAKAaHBI XUMHUYECKUE, YAITKN KPHCTATH3AIIHOHHBIC,
10. ITprHAUIEKHOCTH IJI ONBITOB: JIOKKH, INIATENH, 3aKUM BHHTOBOM, JIOXKKA Ul CKUTAHUS
BEIIECTB, HUXPOMOBAsI METJIS C JIepKaTeIeM, UMbl TUTeIbHbIE, ATOUYKH CTEKISIHHbIE, TPYOKU
COEIMHUTEINbHBIC, PUHAIICKHOCTH U3 KepaMHUKH U (papdopa (cTynKa, THreNb, Yalia BeIIapuBa-
TebHAas);
11. HaGop mpuHaUIeKHOCTEH I XO35MCTBEHHOW AEATENBHOCTH U TEXHUKH O€30MacHOCTH B
KaOMHEeTe XMUMHUU: JJOCKA JUIS CYIIKH JIA0OPaTOPHOU TOCYABI, €PIIH ISl MBIThSI TOCY/bI, HOXKHU-
LI, IEPYATKU PE3UHOBBIE.
12. O6opynoBanue nenrpa «Touka pocra»: JlaTuuk Temneparypsl (TepMmonapHsliit), JlaTunk
anekTponpoBonHocty, Haruuk pH, Jlatunk Temmeparypsl (TepMoOpe3ucTopHslit), [Ipubop mms
OKHCJICHHS CIIHPTA HAJI MEITHBIM KaTalu3aTOpOM, BEICOKOTEMIIEPATypHBIN IaTUUK (TepMoriapa),
O0aHs koMOWMHUpOBaHHas JaboparopHas, CHUPTOBKa, JlabopaTopHble Bechl, HarpeBaTelbHas
TJTUTKA.
YYEBHO-METOJANMYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MMPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ15S1 YHEHUKA
1. Xumus. 10 wracc. ba3oBelii ypoBeHB: y4eOHUK ISl 00IICO0pa30BATEIBHBIX YUPSIKICHUN /
O.C. T'abpuensn. — M: «IIpocBemenuey, 2022
METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA
1. Xumus. 10 xnace. Meromudeckoe ocooue k yueouuky O.C. N'abpuensna «Xumus. 10 xiace.
bazossrit ypoBenn»/ O.C. I'abpuensn, C.A. CnaakoB — M.: IIpocsemenue, 2022.
2. Pabouas terpanb. 10 knacc. ba3osblil ypoBens (aBropsl O. C. 'abpuensn, A. B. fmykoa).
160 c.
3. Xumus. 10 kimacc: KOHTPOJBHBIE M MTPOBEpOoUYHbIe padboThl K yueoHuky O.C. ['abpuensna
«Xumus. 10 knace. bazoBsiit ypoenb» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Yiakosa u 1p..
— 3-e u3., crepeorurt. — M.: [Ipocsemenne, 2021. — 253 c.
4. @enepanpHas pabodas mporpamma yueOHoro mpenmera «Xumus. ba3oBblil ypoBeHb» Ams
obyuaronuxcs 10 — 11 kiaccoB
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
http://www.fipi.ru [lopran ®UIIN — OenepanbHblii HHCTUTYT NEAArornyeckux M3MepeHui
http://www.probaege.edu.ru [Toptan Eaunslii sx3ameH
http://www.uroki.net — pa3pa®oTku ypoKoB, ClieHapHH, KOHCIIEKTBI, [IOYPOYHOE IJIAHUPOBAHUE,
http://festival.1september.ru/ - ypoku u npe3enranuu;
http://infourok.org/ — pa3paboTku ypoKoB, Ipe3eHTAIIHH.
http://www.alhimik.ru/ - AnXuMHK OIUH W3 JIYYIIMX CAMTOB PYCCKOS3BIYHOTO XHMMHUYECKOTO
WHuTepHEeTa OpHEHTUPOBAHHBIN HA YYUTENS U YICHUKA, IPETIOAABATEIS U CTyIEHTa
https://edu.skysmart.ru/ - uarepakTuBHas TeTpaas SkySmart
http://www.chemnet.ru - ITopran ¢pyHramMeHTaTBHOrO0 XMMHYECKOTr0 oOpa3zoBanusi Poccun
https://m.edsoo.ru/ - bubaroreka [JOK
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