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MOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHUK Ha ypOBHE CpeiHero oo1ero oopasoBanus pazpadorana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUs (enepalibHOM 00pa30BaTEIIBHONW MPOTrpaMMBbl CPETHETO
obmrero ob6paszoBanusi (OOIl COO), npencraBiaeHHbix B dDemepasibHOM rocyaapcTBEHHOM oOpa3oBarenbHOM cTranaapre COO, ¢ yuérom
Konuenuuu npenogaBanus yueOGHOro npeamera «XuMus» B 00pa3oBaTelIbHbIX opranusanusax Poccuiickoit @enepannu, peaqn3yromux OCHOBHbIE
o0Opa3oBarebHbIE POrPaMMbI, U OCHOBHBIX MOJIOKeHU «CTpaTeruu pa3BuTHs BocriuTanus B Poccuiickoit denepanun Ha iepuon 1o 2025 roma»
(Pacnopsxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO/M0B K pa3paboTKe HporpaMMbl MO XHMHH, K OMNpeAeieHHuio oOmield crpareruu OoOydeHHs, BOCIIUTAHHUS W Pa3BUTHUS
00y4Jaronmxcsi cpeAcTBaMu yueOHoro npeamMera «Xumus» s 10 kraccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe monoxkenuss ®I'OC
COO o B3auM000OyCIOBICHHOCTH LIEJIEH, COIEpKAHMsI, PE3Yy/IbTaTOB 00yUeHHsI U TPEOOBAHH K YPOBHIO MOJIIOTOBKH BBIITYCKHUKOB.

Xumuyeckoe o0Opa3oBaHHe, MOTy4yaeMO€ BBIMTYCKHHKAMH 0011e00pa30oBaTebHOM OpraHu3alluu, SBIIETCS HEOThEMIIEMOM 4YacTbio HX
oOpa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM HTAllOM peajJu3alMyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX I[EHHOCTEM,
MPUCYIIUX IIEJIOCTHOM CHCTEME XHUMHUYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs TMO3HAHHS 3aKOHOB MPHUPOAbI, (hopMHupoBaHUS
MHUPOBO33pEHHS U 00IIeH KYyJIbTYyphl Y€JIOBEKa, a TAKXKe DKOJOTMUECKH OOOCHOBAHHOTO OTHOUICHHUS K CBOEMY 370POBBIO M IPUPOAHOU cpere.
Peanusyerca xummuueckoe oOpa3oBaHuEe 00YYAIOLIUXCA HA YPOBHE CPEIHEro oOLiero o0pa3oBaHMs CPeACTBAMM YUEOHOro mpeamera «XHUMHUs»,
coJiep)KaHre M TIOCTPOCHUE KOTOPOTO ONpEACNICHBl B MPOrpaMMe MO XHUMHH C YYETOM Crenu(UKA HAYyKd XMMHUHU, e€ 3HAYCHHS B IO3HAHHUU
HOPUPOABI U B MaTepUaAIbHOW JKM3HU OOIIECTBA, a TAaKXKe ¢ Y4ETOM OOIIMX IeNiell M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeHero obmiero oopasoBanus B Poccuiickoit deneparumn.

XUMHUS KaKk 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT OcoOyi0 pOJiib B COBPEMEHHOW LMBUJIHM3AIMM, B CO3JaHUU HOBOH 0a3bl
MaTepuanbHON KyJabTyphl. OHa BHOCUT CBOM BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOIO HAYYHOIO MBIIUICHUS, B CO3/IaHHUE LIEJIOCTHOTO
IpeCTaBiICHUsT 00 OKpYKalolleM MHpE Kak O €IWHCTBE MPHUPOIBI U YeNOBEKa, KOTOpoe (OpMHUpPYeTCs B XMMHH Ha OCHOBE MOHHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MO)KHBIMHU 00JIaCTSIMU
PUMEHEHUSI.

TecHo B3aUMOZAEHCTBYS C APYIrMMH €CTECTBEHHBIMHU HayKaMHd, XMMHUsS CTajla HEOThEMJIEMON YacThI0O MUPOBOM KYJBTYpPbI, HEOOXOIMMBIM
YCIOBUEM YCIIEUIHOIO TpyJa U JKU3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHs KaK HayKa cO3uJaTesbHas, KaKk HayKa BBICOKHX



TEXHOJIOTHI HallpaBjieHa Ha peuieHue riao0anbHBIX MPOOJIEM YCTOMUHMBOIO Pa3BUTHSI YEIOBEUECTBA — CBHIPHEBOM, HHEPreTHUECKOM, MUILEBOM,
HKOJIOTHUECKON OE€30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBUU C OOUIMMH LEISIMU M MPUHIMIAMH cpenHero oOiiero odpazoBaHus cojiepskanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIil YPOBEHb W3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaOIUXCs, HEOOXOMAUMYIO UM JUIsS
BbIpaOOTKH MHUPOBO33PEHUYECKMX OPHUEHTUPOB, YCIEIIHOIO BKIOUYEHUS B KHU3Hb COLIMYMA, IPOJIOJIKEHUsT 00pa30BaHMsl B pa3IMUHBIX 00JacTsAX, He
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisOIMMHU TIpeIMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckas xumusi» U «OOmas m HeopraHudeckas XUMHUS»,
OCHOBHBIM KOMITOHEHTOM COJIEP KaHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUM 110 HEOPTaHWYECKOW XUMUH (C BKIIOUEHHEM
3HaHUN u3 o0mel XUMHUHM) M OpraHndeckoil xumuu. DopMHpOBaHHE NAHHOW CHUCTEMBbl 3HAHWW TPU HM3YYEHUHU TpenMeTra oOecredrBaeT
BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XMUMHH.

CrpykTypa conepkanusi KypcoB — «Opranndeckas xumusi» u «O01as 1 Heoprauudeckasi XuMus» copMrupoBaHa B IpOrpaMme 1o XUMUHU
HAa OCHOBE CHCTEMHOIO IOAXO/Ja K HM3Yy4eHHI0 y4eOHOro marepuaiga ¥ OOyCIOBJIIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHUM Ha
OIpe/IeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOd XMMHH BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUuU
CTPOEHHUSI OPTaHUYECKUX COEIMHEHHM, a TAK)KE Ha YPOBHE CTEPEOXUMUUYECKUX U JIEKTPOHHBIX MPEJCTABICHUIN O CTpOeHHUH BellecTB. CBeaeHus
00 M3y4yaeMbIX B Kypce BEUIeCTBaX HAal0TCsl B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CJIOKHBIX OMOJOTMYECKH aKTUBHBIX coeluHeHui. B kypce
OpPraHNUYeCcKOW XUMMHM TOJy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEPBOHAUYAIbHBIEC MPEJICTABICHUS O
XUMHYECKOH CBSI3U, KJIaCCU(PUKAIIMOHHBIX TPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHMSI, O XUMUYECKOU PeaKIiu.

[Ton HOBBIM yriaoMm 3peHHs B mpenMmeTe «XuUMHUsS» 0a30BOr0o YpOBHS paccCMaTpUBAECTCs M3YUYCHHBIH Ha ypPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHMs TEOPETUUYECKUI MaTepuan 1 (paKkTOJIOTHYECKHe CBE/IEHUS O BEIIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas
U HEOpraHW4yecKas XUMHU» 00YJaIOLIMMCS TIPEIOCTABISAETCS BO3SMOXHOCTh OCO3HATh 3HAUEHUE MEPHOANYECKOr0 3aKOHA C O0IIETEOPETUYECKUX U
METOJOJIOTUYECKUX MO3UIUH, TIy0Ke MOHITh MCTOpPUYECKOEe HM3MEHeHHe (DYHKIMN 3TOro 3akoHa — OT 00oOImaromeld A0 OOBSCHSIOWEH U
MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BaXXHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XUMUUYECKUX PEAKIUSX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSIX IMpOTeKaHus JomonHsercs B Kypcax 10 m 11 kiaccoB »sjeMeHTaMu COJEp)KaHUS, HMEIOIIUMHU
KYJIbTYPOJIOTMYECKHH M TMPUKIAIHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XMMHUU C JPYTUMH HayKaMH, pacKpbIBAlOT
e€ poib B MIO3HABATEIBHONW M MPAKTUYECKON NEATEIHHOCTH YEI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MIPOLIECCY TBOPUYECTBA B 00JaCTH
TEOPUU U MPAKTUYECKUX MPHIOKEHUN XMMHUU, IOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYHMMBIX MpoliemMax,



CBS3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATh MH(OpMAIMI0O U MPUMEHATh €€ JUIsl TMOIMOJHEHUS 3HAHHM, pelIeHHUs MHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a4ad. B 1menoM cojepkanue ydeOHOro mpeamera «XUMHUS» JIaHHOTO YPOBHSA HW3Yy4YEHUS
OPUEHTHPOBaHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIMXCSd MHPOBO33PEHUECKONM OCHOBBI Ui TOHMMaHus (GUiIocOpCKUX HJeH, TaKuX Kak:
MaTepHaIbHOE €JIMHCTBO HEOPTraHWYeCKOr0 M OpPraHU4YeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB KX COCTABOM M CTPOCHHUEM,
MO3HABAaEMOCTh TPHUPOJHBIX SBICHUN MYyTEM OSKCHEPUMEHTa M pEIHICHHUS MPOTUBOPEYUN MEXIy HOBBIMU (DakTaMM U TEOPETHUYECKHUMHU
MPEANOCHUIKAMH, OCO3HAHWE POJIM XUMHH B PEIICHUH IKOJIOTMUYECKHX MpoOJieM, a Takke mpoljeM cOepexeHUs dHEPreTHYECKUX PECYpPCOB,
CBIPbs, CO3/ITaHUsI HOBBIX TEXHOJIOTMI U MaTepUasoB.

B mane pemenus 3amad BOCIUTAHUSA, PA3BUTHS W COMHAIM3AIMUA OOYYAIONIMXCS TMPHUHATHIE TPOrpaMMON IO XHUMHHU TOAXOMIBI K
OTIPEICTICHUIO COJIEPIKaHUS U MIOCTPOCHHSI TIPEeIMETa IPEyCMaTPUBAIOT (HOPMUPOBAHKHE YHUBEPCAIBHBIX YUSOHBIX ACHCTBUIA, UMEIONUX 0a30BOE
3HAQUEHHUE I PAa3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEHICHUS MpoOJieM, IMOWCKa, aHaiau3a W 00paboTku WH(opManuu, HEOOXOIUMBIX IS
NPUOOPETEHUS OTbITA TPAKTUYECKON U UCCIIEI0BATENBCKON e TEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTIO3HAHUU XUMUMU.

B npakTuke npernosaBaHusi XMMUU KaK Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHus, TaK U Ha YPOBHE CpeHEro olmiero oopa3oBaHus, Mpu
OTIPENICTICHUU COJCP)KATETLHON XapakTEPUCTUKUA IeJe H3ydeHUs MpeaIMeTa HampaBJICHHUEM I€PBOCTENEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3HaéTcss GOPMHUPOBAHUE OCHOB XMMHUYECKON HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON JEsTeNbHOCTH YelOBeKa U
KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYIbTyphl. C METOMNYECKON TOYKH 3PEHHSI TAaKOW MOJAXOJ K OINpPEACIICHUIO el M3ydeHus MpeaMera
SBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU IESIMU U3YYCHHS TIpenaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsroTCS:

¢ (opMHpOBAHNE CHCTEMbI XMMUYECKHX 3HAHMH KaK Ba)KHEHIIIEH COCTAaBIISAIONICH €CTECTBEHHO-HAYUYHOW KAPTHHBI MUPA, B OCHOBE KOTOPOI
JIeKaT KIIOUeBble MOHATHS, (QyHIaMEHTalbHbIE 3aKOHBI M TEOPHH XHUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M MOHMMAaHHE CYIIHOCTH
JOCTYITHBIX 0000IICHUI MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOPHEH X Pa3BUTHS U CTAHOBJICHHUSI;

e (opmupoBaHue ¥ pa3BUTHE NPEACTABICHHUN O HAayYHBIX METOJAX IMO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIUd, HEOOXOMUMBIX IS
MPUOOpPETEHUs] YMEHUI OpUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOAE, B NMPAKTUUECKOU U
MMOBCEIHEBHON KH3HU;

® pa3BHUTHE YMEHUH M CIIOCOOOB JEATENLHOCTH, CBA3AHHBIX C HAOMIOJCHHEM U OOBSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOIIOACHHEM
MpaBUJI OE30MaCHOT0 OOPAICHUSI C BEIIECTBAMH.

Hapsiny ¢ stum, conepkarenbHas XapaKTepUCTUKa IeJed M 3a7ad H3y4YeHUs MpeaMeTa B MpPOrpaMMe IO XUMUU YTOYHEHA U
CKOPPEKTHUPOBAHA B COOTBETCTBMU C HOBBIMU IMPUOPUTETAMH B CHUCTEME CpeaHero oodmiero oopazoBanus. CeromHs B MPENoJaBaHUN XUMHH B



OonbIeil cTeneHy OTHAéTcsl MPEANOYTeHNE IPAKTHUECKON KOMIIOHEHTE COZIepKaHusl 00y4eHHs, OpDHEHTHPOBAHHOM HA IOATOTOBKY BBITYCKHUKA
0011e00pa30BaTEIbHON OpraHU3alUy, BIAICIONIET0 He HAOOPOM 3HAHMH, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMU
aKTHBHOTO ITOJIyYCHHUs 3HAHUH M IPUMEHEHHS UX B PEUTbHOM JKU3HH JUIS PEIICHHS MPAaKTHYSCKHUX 3a1a4.

B cBsi31 ¢ 3TUM 1pu U3ydeHUH npenMeTa « XUMUsDH TOMUHUPYIOIee 3HaYeHHE TPUOOPETAIOT Takue IIeTU U 3aauH, KaK:

ajanTanys OOYYaroUIMXCS K YCIOBHUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS MHUpPA, (OpPMHUpPOBAHME HHTEJUIEKTYaJbHO Pa3BUTON JMYHOCTH,
TOTOBOM K CamM0O00pa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY HMPHUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX XH3HEHHBIX CHTYAIUSX,
CBSI3aHHBIX C BEILECTBAMU U UX IIPUMEHEHUEM;

dopmupoBaHue y 00yUYarOMIUXCS KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIMH), MMEIONNX YHUBEPCAITbHOE 3HAUCHHE ISl PA3TMIHBIX
BUJIOB JICSTEIBHOCTH: PEIICHUs MPpobiIeM, MOUCKa, aHaau3a U 00paboTKu HH(OpMAIMK, HEOOXOAUMBIX I PUOOPETEHUS ONbITa AEATEIbHOCTH,
KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWM XHMMHH, a TAaK)Ke JUIS OLEHKH C IMO3MIUI 3KOIOTHYECKON O€30MacHOCTH XapaKTepa BIIW STHHS
BEIIECTB M XMMHYECKHX IPOLIECCOB HA OPTaHMU3M YeJIOBEKA U MPUPOAHYIO CPENy;

pa3BUTHE NO3HABATEIHFHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX W TBOPYECKHX CIHOCOOHOCTEH 00YYaromIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBBIE 3HAHUS 10 XMMHH B COOTBETCTBHUHU C JKH3HEHHBIMH TOTPEOHOCTSMH, HUCIIOIB30BaTh COBPEMEHHBbIC HH(OPMAIlMOHHBIC
TEXHOJIOTUH IS TIOMCKA M aHaJIM3a y4eOHON U Hay9HO-TIONYJISIPHON MH(POPMAIH XUMUYECKOTO COJICPIKaHMS;

dopMupoBaHUE W pa3BUTHE Yy OOYYAIOIIUXCS AaCCOIMATHBHOTO M JIOTHYECKOTO MBINUICHUS, HAONIONATebHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOpble 0OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPH TNIAHUPOBAHUHU U ITPOBEIEHUH XUMHUYECKOT'0 SKCIIEPUMEHTA;

BOCHHTAHHE y OO0yJarommxcst YOSKIEHHOCTH B T'YMaHHCTUYECKOW HANpaBICHHOCTH XMMHUH, €€ BaKHOM PONM B PEMICHHH IJI00ATBHBIX
npo0JieM palMOHAIBHOTO MPHUPOIOIONB30BAHMS, TIOMOJHEHNUS YHEPTeTHUECKUX PECYpCOB M COXPAHEHUS MPHUPOTHOIO PAaBHOBECHUS, OCO3HAHUS
HEoOXO0ANMOCTH OEpEeKHOTO OTHOMICHHS K NMPHPOAE U CBOEMY 3J0pPOBBIO, a TaKXKE MPUOOPETEHHUS ONBITA MCHONB30BAHUS MOIYYCHHBIX 3HAHUH
JUISL IPUHSATHS TPAMOTHBIX PEILICHUH B CUTYaIUSX, CBSI3aHHBIX C XUMHUYECKHMU SIBJICHUSMHU.

B yueOHOM muaHe cpemHero oOmero oOpazoBaHHs TpeaMeT «XHUMHUS» 0a30BOrO YpOBHS BXOIUT B COCTaB IPEIMETHOH 00JIacTH
«EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1iee yncino 4acoB, OTBEACHHBIX ISl U3yYCHUSI XMMUH, Ha 0a30BOM ypOBHE cpeaHero olmero oopazoBaHusi, cocraBiser 68 yacos: B 10
Kiacce — 34 gaca (1 yac B Hezeio).

COAEPKXAHME OBYUYEHUSA
10 KJIACC



OPITAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBBI OPraHU4eCKOil XUMHUH

[TpenmeT opraHMYecKoil XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE M 3HAYECHHUE B IIOJYyYCHUN HOBBIX BELIECTB U MaTepuanoB. Teopus cTpoeHus
opraHuyeckux coeauHeHuid A. M. byriepoBa, €€ OCHOBHble MNoyOKeHUs. CTpyKTypHbIE (OpPMYJbl OpraHMYECKHX BellecTB. l'omonorus,
n3omMepus. XMMHUYECKasl CBSI3b B OPraHMYECKUX COEUHEHUAX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o KkiaccuuKalUd OpraHUYECKUX BemlecTB. HoMeHK/aTypa OpraHM4yecKux COEAMHEHUH (cucTeMaTHyecKas) |
TPUBUAJIbHBIE HA3BAHUS BAXKHEHUIINX [TPEICTABUTENIEH KIIACCOB OPIraHMYECKUX BEILECTB.

OKClepUMEHTAIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IMPEeBpALICHHI: O3HAaKOMJIEHHE C O0pa3llaMd OpraHMYecCKUX BEUIECTB U
MarepuajaMM Ha MX OCHOBE, MOJEIHPOBAHME MOJIEKYJl OpPraHMYECKHX BEIIECTB, HAOIIOJACHHWE M ONHCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPTraHUYECKUX BEIECTB IIPU HAarpeBaHUH (IJIaBJI€HUE, OOYTIIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOIMYECKUH psii. MeTaH M 3TaH — MpOCTeHIINe MPEJICTABUTENN ATKAHOB: (PU3NYECKHE U XHUMUYECKHE
CBOICTBA (peaKIMK 3aMELIEHUS U TOPEHUs), HAXOXKACHHUE B IPUPOJIE, IOTYUEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psA. DTWIEH M NPONUICH — HpOCTEHIIne MPEJCTaBUTENM AaJKEHOB: (hU3MYECKHE U
XUMHYECKHE CBOICTBA (peaKuu THIPUPOBAHMSI, FAJIOTEHUPOBAHUS, TUIPATALIMU, OKUCICHHUS U MOJIMMEPHU3aLliN ), TOJIyY€HUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MeTunOyTaauen-1,3: crpoeHue, BaXHEHIINEe XUMUYECKUE CBOMCTBA (peakuus noaumepusanun). [lomydenue
CHUHTETHYECKOr0 KayyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUECKHH psil. ALECTHIICH — IPOCTEHIINI NpeCTaBUTEb aIKMHOB: COCTaB, CTPOCHUE,
du3nyeckue U XMMUYECKHE CBOMCTBA (PEAKIIMY THIPUPOBAHU S, TAJIOTEHUPOBAHUS, TUAPATALlUH, TOPEHNUS), TOJy4YCHUE U IPUMEHEHUE.

Apensl. benson: cocraB, cTpoeHue, (pu3NYeCKHe M XMMUYECKHE CBOMCTBA (pEeaKkIMM TaJOr€HUPOBAHHMS M HUTPOBAHUS), MOITY4YEHHE U
npuMeHenue. Toryon: cocmae, cmpoenue, pusuuecKue u Xumuueckue CeoUcmeda (peakyuu 2aio2eHupo8aHusi U HUMpOBAHUs), NoJyYyeHue u
npumenenue. TOKCHYHOCTb apeHOB. I eHeTHYecKas CBA3b MEXKY YTIIEBOAOPOAAMH, IPUHAUICKAIMMHY K Pa3JIUYHBIM KJIACCAM.

[TpupoaHble MCTOYHHMKM YIiIeBOAOpoAoB. IIpuponaHblii ra3 u nomyrHele HedTsHble razpl. Hedts u e€ npoucxoxiaenue. CrocoObl
nepepaboTKu HePTH: MEeperoHka, KPeKUHI (TepMHYECKUN, KaTaluTU4YecKuil), nupoiu3. IIpoaykTsl mepepaOoTku HEPTH, WX NpPUMEHEHHE B
IPOMBIIUIEHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKH.



DKCIEePUMEHTAIBHBIC METOJbI M3yUYEHHUs BEUISCTB M HMX MPEBPAIICHHI: O3HAKOMJICHHE C 00paslaMH IUIaCTMAacC, KaydyKoOB M PE3UHBI,
koiekiun «HedTe» u «YToipy», MOIEIUpPOBAHUE MOJICKYJ YTIEBOMOPOJOB M TaJOr€HOMPOU3BOIHBIX, MPOBEACHUE HPAKTHYECKONH pPaOOTHI:
MOJTyYEHHE STUJICHA U U3YYEHUE €T0 CBOWCTB.

Pacuérurie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakiuu (Macchl, 00b&éMa, KOJIMYECTBA HMCXOIHOTO BELIECTBA WM TMPOAYKTa PEAKIUH I10
U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJTYKTOB PEAKLIUN).

Kucaopoaconep:xamme oprannyeckie coe{MHEeHUs

[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHON M 3TaHOJN: CTPOEHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBAa (peaklUUHU C aKTUBHBIMU
MeTaJllIaMH, TaJIOr€HOBOIOPOJaMH, TOPEHHE), TpUMEHEHNE. BoiopoiHbIe CBSA3M MEXAY MOJIEKYJIaMH CIIUPTOB. /leficTBHME MeTaHONa U 3TaHOJIa Ha
OpPT'aHM3M YEJIOBEKa.

MHoroaroMHbI€ COUPTHL. DTUJIICHIIIMKOINb U TIIMLEPUH: CTPOCHHE, (PU3NYECKUE U XMMHYECKIE CBOMCTBA (B3aUMOICHCTBUE CO LIETOUHBIMU
MeTaJJlaMH, KayeCTBEHHas peaklisi HA MHOT0OaTOMHbIE CIIUpPThI). JlelficTBue Ha opranusM yenoBeka. [IpuMeHeHne riuueprHa u TUICHTJTUKOJIS.

@DeHoM: CTpOeHUE MOJIEKYJIBI, (PU3NYECKHE U XUMHUYeCKre cBoiicTBa. TokcnuHocTh Genona. [Ipumenenue genomna.

Anpnerunpl U kemowuvi. PoOpManbAETH]l, aleTalbJIeTu]: CTpOEeHUE, (PU3MUECKHMe M XUMHUYECKHEe CBOMCTBA (peakluu OKHUCICHUS U
BOCCTAHOBJICHHU S, KAUECTBEHHBIE PEAKIINH ), TOTyYEeHUE U IPUMEHEHUE.

OaHOOCHOBHBIE MpeJeNbHbIe KapOOHOBBIE KUCIOThI. MypaBbiHAs U YKCYCHasi KUCIIOTBI: CTpOEHHUE, (PU3NUYECKHe U XUMHUYECKUE CBOICTBA
(cBoiicTBa, OOmME I Kiacca KHUCIOT, peakuus STepuuKanuu), mnoiydyeHue u npumeHeHue. CTeapuHOBas M OJCMHOBAs KHCIOTHI Kak
IPEJCTaBUTENHN BHICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3(pupbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cinoxubiXx 3¢upoB. Xupsl. ['maponus xupoB. [IpuMeHeHne XUPOB.
buonornueckas posb JKUPOB.

VYraeBoabl: cocTaB, KilacCU(UKAIMS yrJIeBOAOB (MOHO-, M- U TOIucaxapujsl). [Mroko3a — mpocTedimuii MOHOcaxapHl: OCOOEHHOCTH
CTPOCHHSI MOJEKYJIbl, QU3NYECKHEe U XMMUYECKHE CBOWCTBA (B3aumojeicTBue ¢ ruapokcuaoM menu(ll), oxucienne amMMuadyHbIM PacTBOPOM
okcuga cepedpa(l), BoccraHoBieHHe, OpOXKEHUE TIIHOKO3bl), HAXOXKAEHUE B IPUPOJIE, IPUMEHEHHe, Orosorudeckas ponb. @orocunres. Opykrosza
KaK M30Mep TITFOKO3bI.

Kpaxman u nenntono3a kak npupojHsle noaumepsl. CTpoeHHE KpaxMasla U LEeUIoa03bl. PU3ndYeckue U XMMUYECKHE CBOMCTBA Kpaxmalla
(ruaponus, KayeCTBEHHAs peaklus ¢ HOJIOM).



DKCcrepuMEHTAIbHbIE METOJbl M3YyUEHUsS BEIIECTB M HX IMPEBpPALICHUIl: MpoBeleHHE, HAOMIOJACHHE U OMHCAHHME JAEMOHCTPAI[MOHHBIX
OIBITOB: TOPEHHE CHUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHoja okcuoM meau(ll)), MHOroaTOMHBIX COIUPTOB
(B3ammoperictBue rimnepuna ¢ ruapokcuaoM meau(ll)), ampaerumaoB (OKuUCICHHE aMMHAYHBIM PacTBOpOM oOKcuaa cepedpa(l) m rumpokcuaom
meau(ll), B3anmoseicTBre KpaxMaia ¢ HOJI0OM), IPOBEICHUE TPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOU KUCIIOTHI.

Pacuérneie 3a1aumn.

Beruucnenuss mo ypaBHEHHI0O XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTcozepkalme OpraHuIecKue CoeMHEHUSI.

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIC OpraHNYecKre coeAnHeHNs. Pu3nuecKkue u XUMHYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha MPUMEpE TIIUIIHHA).
buonornyeckoe 3HaueHue aMuHOKUCIOT. [lenTuapl.

Benku kak mpUpOIHBIE BBICOKOMOJEKYJSIpHBIC coenuHeHus. [lepBuYHAas, BTOPUYHAS W TPETHUYHAS CTPYKTypa OENKoB. XHWMHUYECKUE
CBOICTBA OEJIKOB: THAPOIIN3, JCHATYpallUs, KaYeCTBEHHbIC PeaKIIUU Ha OEJIKU.

OKCIEPUMEHTAIbHBIE METOJbI W3y4YeHHUs BEHIECTB M HMX NPEBPAIllCHUM: HAOIIOJACHHE W ONUCAHUE JEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypalus OelKOB MPH HarPEBaHHH, [IBETHBIC PEAKIINH OEIKOB.

BricokomosieKyJIsipHbIE COeTMHEH U

OCHOBHBIE TIOHATHSI XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3ALINH,
cpenHsis MoJekysgpHas macca. OCHOBHbBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COSMHEHUM — MOIMMEpHU3alusl U MOJTUKOHICHCAIIHSL.

DKCTepUMEHTAIbHBIE METOJbl M3YyUEHHUsS BEIIECTB W HMX MPEBPAIICHUIN: O3HAKOMIICHHE C OO0pa3laMy TPHUPOJHBIX W HCKYCCTBEHHBIX
BOJIOKOH, IJIJaCTMAacC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzaius MeXNpeaMETHBIX CBsI3€l P U3y4eHHH OpraHndeckoil xumuu B 10 Kitacce ocyIiecTBIseTCs Yepe3 UCIOb30BaHne KaK OOIIMX
€CTECTBEHHO-HAYUHBIX MMOHSATUN, TaK U MOHSATUH, SBISIOMINXCS CUCTEMHBIMU IS OTJCIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHATHA: SBJICHHME, HAY4YHbIH (DaKkT, TUIOTe3a, 3aKOH, TEOpHUs, aHaIu3, CHUHTE3, KiIacCU(pUKALUA,
MEePUOUIHOCTD, HAOMIOIEHNE, U3MEpPEHNE, IKCIIEPUMEHT, MO/ICTTUPOBaHUE.

®dusznka: MaTepusi, YHEPTHUsl, Macca, aTOM, IJIEKTPOH, MOJIEKYIIa, SHEPTeTUYECKHI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NUCCKNE BETUINHBI U STUHUIIB UX U3MEPEHHS.



buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BeIIECTB B oOpraHusMme, (POTOCHMHTE3, OMOJOTMYECKHM AaKTHBHBIC BellecTBa (OENKH,
YTIICBOJIBL, KHUPHI, (DEPMEHTHI).

["eorpacdusi: MHHEpaITbI, TOPHBIC TIOPO/IBI, ITOJIE3HBIC UCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexXHONIOTHs: MUIIEBBIC MPOTYKTHI, OCHOBHI PallMOHAIILHOTO MUTAHUS, MOIOIINE CPEACTBA, JIEKAPCTBCHHBIE M KOCMETUYECKUE TIPETaparsl,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPaXaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHUI O XMMHMUYECKOW COCTAaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpPA, POIM XUMHH B TO3HAHHUH
ABJIGHUN NpUPOAbl, B (DOPMUPOBAHMM MBIIUIEHUS] U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBbHON IPaMOTHOCTH, HEOOXOIUMOMW IJisi pEeLIeHHS
NPAaKTUYECKUX 3a]1a4 U 3KOJIOTHYeCKH 0OOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO U MPUPOIHOMN Cpene;

BJIQ/ICHUE CUCTEMOW XMMHYECKHUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOMOJAralolue MOHATHUSA (XMMHUYECKUN JIEMEHT, aTOM, SJIEKTPOHHAs
0001104YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPHIIATEIIbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas ¢opmyiia (pa3BEpHyTas U COKpaIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YrIIepOIHBINM CKeNleT, QYHKIMOHATIbHAS TPYyIa, paauKall, U30MepHs, H30Mepbl, TOMOJIOTHYECKUH P,
TOMOJIOTH, YTJIE€BOAOPOAbI, KHUCIOPOA M a30TCOAEpIKalllUe COEAMHEHHS, MOHOMEp, INOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHbBIC
COEMHEHHS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHHS opraHMdeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHMM; MHPOBO33PEHUECKHUE 3HAHMUS, JIEKAIIHE B OCHOBE IMOHMMAHUS NPUYMHHOCTU M CHUCTEMHOCTHU
XUMHUYECKUX SBICHUH, aKTOIOrHYEeCKUEe CBEICHUSI O CBOMCTBAX, COCTABE, MOMYUYCHUU U O€30MaCHOM HCTOIb30BAHUH BAXKHEUITUX OPraHUYECKH X
BEUIECTB B OBITY U MPAKTUUECKON AESITEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMHM BBIABIATH XapaKTEpPHbIC MPU3HAKU IOHATHH, YCTaHABIMBATh MX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIME OHATHS [TPU ONUCAHUH COCTaBa, CTPOEHUS U MpPEBpaIlleHUN OPTaHUYECKUX COeTMHEHU;

c(OpMHPOBAHHOCTh YMEHUH HCIIOJIB30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTAaBIICHHMSI MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaiiéHHon) GopMysl OpraHMYECKUX BEIIECTB U YPaBHEHUN XMMHUYECKUX PEaKIIMi, U3rOTaBIMBATh MOJEIN MOJIEKYJl OpraHM4eCKUX BEIIECTB
JUIS UIUTIOCTPAIMU UX XMMHUYECKOT0 U IPOCTPAHCTBEHHOIO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MNPUHAIJICKHOCTh H3YUEHHBIX OpPraHMYECKUX BEIIECTB IO HMX COCTaBYy M CTPOCHUIO K
OIpeeIEHHOMY KJIacCy/TpyIe COeNuHeHHH (YTIeBOAOPOIbI, KHCIOPO U a30TCOIEPIKAIINE COSANHEHHSI, BHICOKOMOJIEKYIISIPHBIE COCTMHEHN),
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JaBaTh UM Ha3BaHMs 1o cuctemarndeckor HomeHkiaatype (IUPAC), a taxke mpuBOIWTH TPUBHAIbHBIE HAa3BaHUS OTACIBHBIX OPTaHHMYECKHX
BEIICCTB (ITUJICH, MPOIUJICH, AlleTUJICH, dTUJICHIINKONb, TIUIEpHH, (GeHos, (GopMallbaerus, aneTanbIerul, MypaBbUHas KHCIOTa, YKCYCHAs
KHCIIOTa, OJICMHOBAs KUCIIOTA, CTeapUHOBAs KUCIIOTA, TIIF0K03a, (PYKTO3a, KpaxMaJl, IeJUTF0I03a, TIIUIHH);

c(hOPMUPOBAHHOCTHh YMEHUS OMPEACIATh BUIBI XUMHUUYECKOU CBSI3U B OPTaHUYECKUX COCTMHEHUSX (OJMHAPHBIC U KPATHEIC);

c(OPMUPOBAHHOCTh YMEHUS MPHUMEHSATH TOJOXKEHUS TEOPUU CTPOEHUs opraHudeckux BemecTB A. M. byrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOSHUS;, 3aKOH COXPAaHEHHUS MaCChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PM3MUECKWE M XMMHYECKHE CBOWCTBA TUIUYHBIX MPEACTaBUTENCH
pPa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOMIICH, aleTuieH, Oyraauen-1,3, metunOyraauen-1,3, 6eH3051, METaHOI,
ATAHOJ, STUJICHIJIHUKOJb, TIUIEPUH, (DEHON, alleTaTbJACTHI, MypaBbUHAS U YKCYCHAsh KUCIIOTHI, TIIOKO03a, Kpaxmall, IeJITI0I03a, aMUHOYKCYCH ast
KHCIIOTA), WUTFOCTPUPOBATh TEHETHYECKYIO CBS3b MEXIY HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XUMHYECKHUX PEAKIMH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaThb HMCTOYHUKH YIJIEBOJOPOIHOTO CHIpbS (HE(PTh, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX
nepepaboTKH U MPAKTUIECKOE TPUMEHEHHE MTPOTYKTOB ITepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHMI MPOBOAUTH BHIYUCICHHS MO0 XMMHYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOHOTO BEIIECTBA
WJTU TIPOYKTa PEaKIuu 10 U3BECTHBIM Macce, 00hEMY, KOTUYECTBY OJTHOTO M3 UCXO/IHBIX BEIIECTB WIIM MPOYKTOB PEAKIINH );

c(OpPMUPOBAHHOCTh yYMEHUW BIIAJIETh CHCTEMOM 3HAaHWUW 00 OCHOBHBIX METOJAaX HAy4YHOTO MO3HAHUS, UCIOIB3YEMBIX B XUMHH MpU
M3yYCHUH BEIIECTB U XMMHYECKHX SBJICHHUMA (HAOIIOJCHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICIUPOBAHNUE), UCIIOIh30BATh CUCTEMHBIE XUMHYECKHE
3HAHUS JUISl IPUHSTHUS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAILUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

c(hOopMHPOBAHHOCTh YMEHUN COOJIIOAATH TIPaBUJjIa TOJIb30BAHMS XUMHUYECKOW TIOCYI0M U JIaOOpaTOPHBIM 00OPYIOBAHUEM, a TAKXKE TTpaBUiIa
oOparlieHusi C BEIEeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU IO BBITTOIHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCT, YMEHUH IUIAHUPOBATh W BBIMONHATH XUMHUYCCKHUU DKCIEPUMEHT (MpEeBpalleHUs] OPTaHMYECKUX BEIIECTB MPH
HarpeBaHUM, TOJY4YEHHWE OTUJICHA M HM3YyYEHHE €ro CBOMCTB, KAUE€CTBEHHBIC PEAKIMM OPTraHUYECKHX BEIIECTB, JEHATypauus OEIKOB MpH
HarpeBaHUH, IBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH C IIPABUJIAMH TEXHUKH O€30MacHOCTH MpH OOpaIleHUH ¢ BEIICCTBAMHU M J1a00paTOPHBIM
000pyIOBaHWEM, TMPEACTABIATh PE3YIbTaThl XUMHYECKOTO HSKCIEpUMEHTa B (OpMe 3aluCcH ypPaBHEHUH COOTBETCTBYIOIIMX pEAKIHH |
(bopMyTUpPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHATU3MPOBATH XUMUUYECKYI0 HH(MOPMAIHMIO, MOTYyYaeMyI0 M3 Pa3HbIX HUCTOYHUKOB (CpeacTBa
MaccoBoi nHpopmanuu, MHTEpHET U ApYyrux);
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c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MPaBHIIa SKOJIOTMUYECKU 11eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LENIX
COXpPAHEHUsSI CBOErO 3J0POBbSl U OKPYXKAIOLIEH NPUPOAHON Cpelibl, OCO3HABATh ONACHOCTHh BO3JAECHCTBUS HA >KUBBIC OPraHU3MbI ONPEAECIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHUMas cMbich nokaszarens [IJIK, moscHATh Ha mpuMepax crocoObl YMEHBIICHUS M MPEIOTBPAIICHUS] UX BPEIHOTO
BO3JICHCTBUS HA OPTaHM3M YEJIOBEKa;

Ui O0yYaloIIUXCsl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3[I0POBBSI: yYMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUA BEUIECTB U XUMUYECKHUX SIBJICHUI;

JUISL CIIETIBIX U CIa0OBHUAAIIUX OOYYAIOIIUXCS: YMEHHUE UCTIOIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3HaueHuil JI. Bpaiins ans 3anucu
XUMUYECKUX (HOpMYII.

TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KosmnuectBo yacos
HaumeHoBaHue pa3aejioB U TeM JyieKTpOHHBbIE (HU(POBBIE)
Ne n/m Koutpoasnbie | IIpakTnyeckue
NporpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
Pa3nen 1. TeopeTrnyeckne 0CHOBbI OPIaHMYECKONH XHUMHUH
" ll:lpez[MeT OpPraHU4eCKOU XUMHUH. . Bubmmorexa LIOP
. €Opusl CTPOCHMSI OpTraHNYECKHX
p pv P https://lesson.edu.ru/04/10?class=10
coequHennit A. M. byrieposa
Wroro mo paznery 3
Pa3nen 2. Yraesogopoasnl
51 [IpenenbHbIE YriieBOgOPOIBI — 5 bubnuorexa LIOP
' aJTKaHBI https://lesson.edu.ru/04/10?class=10
29 HenpenenbHbie yriieBogOpOIbI: 5 1 bubnmorexa [{OP
' aJIKEHbI, aJIKaIUEHbI, AIKUHbI https://lesson.edu.ru/04/10?class=10



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
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2.3 ApomaTHuecKue yrieBoaopOIbl 2 bubmmorexa LIOP
' P - HOPOA https://lesson.edu.ru/04/10?class=10
24 IIpuponnabie UCTOUHUKHA 3 bubnuorexa [IOP
' YIJIEBOIOPOJIOB M X IepepaboTka https://lesson.edu.ru/04/10?class=10
Wroro mo pasnmery 13
Paznen 3. Kuciiopoacoaep:xamue oprannieckue coeinHeHust
bu6mmoreka [{OP
3.1 C . @ 3
HHPTRL FECHOT https://lesson.edu.ru/04/107class=10
3.9 Anpaerunbl. KapOOHOBBIE KUCTOTHI. 7 bubnuorexa [IOP
' CrnoxHble 3GUpEI https://lesson.edu.ru/04/107class=10
bubmuoreka [{IOP
33 YTIeBO/EL 3 https://lesson.edu.ru/04/10?class=10
Wroro mo pazneny 13
Pa3znea 4. A3oTcoaepskamiue OpraHnyecKkue coenHeHus
bu6nuoreka [JOP
4.1 A LA .b
MUHBL AMIHORHEAOTHL. HEIH 3 https://lesson.edu.ru/04/107class=10
Hroro o pasneny 3
Paspnen S. BeicokomoJieKy AsipHbIe COCAUHEHUS
bu6mmoreka [{OP
51 I1 .K .B 2
FACTMACERL, RAyHyil. BojoiHa https://lesson.edu.ru/04/107class=10
Hroro no pazneny 2



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 2
IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Konn4yecTBo yacos
Ne DJIeKTpOHHbIe HudpoBbIe
W/ Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue 06pPa30BATEIBHEIE PECYPChE
padoThbI padoThbI
[Ipenmer oprann4ecko XMMHH, €€ 1 BIIOK
BO3HHMKHOBEHUE, PA3BUTHE U 3HAUCHHE https://lesson.edu.ru/04/11?class=10
Teopust cTpoeHU OPraHUYECKUX
COC,[I[)I/IHCHI/II)ﬁ A. M. I];yTnepOBa eé 1 bLIOK
’ https://lesson.edu.ru/04/11?class=10
OCHOBHBIE MTOJIOKEHHUS
[Ipencrasnenue o kinaccuduxanuu
OpraHMY€ecKuX BelecTB. HoMeHnknaTypa 1 BIIOK
(cucremaTHydeckas) U TpPUBHAIbHBIC https://lesson.edu.ru/04/11?class=10
Ha3BaHUs OPTaHUYECKUX BEIECTB
AJIKaHBI: COCTaB U CTPOECHHUE, 1 BIIOK
TOMOJIOTHYCCKHI PSIJ| https://lesson.edu.ru/04/11?class=10
MeraH n 3TaH — npocrenmue 1 BIIOK
IPE/ICTABUTEIN AJTKAHOB https://lesson.edu.ru/04/11?class=10
. BIIOK
AIKEHbI: COCTAR M CTPOCHHE, CBOHCTRA 1 htLt[ps:// lesson.edu.ru/04/11?class=10
OTujeH U NPONUJIeH — MpocTeiine 1 BIIOK



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
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OpCACTAaBUTCIIN AJIKCHOB

https://lesson.edu.ru/04/11?class=10

[Ipaktuyeckas padora Ne 1. «I[Tomyyenue

BLIOK

8
STHJICHA M U3yYEHHE €r0 CBOWCTBY https://lesson.edu.ru/04/11?class=10
An .b -1
o | menmtbyrumonLs. Monymenu LIOK
yraa - i https://lesson.edu.ru/04/11?class=10
CUHTETUYECKOr0 KayuyKa U pe3UHBI
AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, BLIOK
10 i . —
e AneruieH https://lesson.edu.ru/04/11?class=10
MPOCTEHUIINI PECTABUTENh AIKUHOB
1 Brruncnenus no ypaBHEHUIO XMMUYECKON BIIOK
peaknuu https://lesson.edu.ru/04/11?class=10
12 Apensbl: 6eH301 1 TONYyOoJ. TOKCHYHOCTD BIIOK
apeHoB https://lesson.edu.ru/04/11?class=10
I'enernueckas CBs3b YyriaeBOI0POJIOB, BIIOK
13
MPUHAUISKAIINX K PA3IHYHBIM K1accam https://lesson.edu.ru/04/11?class=10
[IpuposHbIe HCTOUHUKH YTIIEBOAOPOIOB: BLIOK
14 i
HIPHPOMHBIT Tes 1 HOHyTHH,,e HeTAHbie https://lesson.edu.ru/04/11?class=10
rasbl, HeTh U IPOYKTHI €€ mepepaboTKu
[IpupoaHbie HCTOUHUKH YTIIEBOAOPOIOB: BLIOK
15 i
HIPHPOMHBIT Tas 1 HOHYTHH,,G HegTAHbIe https://lesson.edu.ru/04/11?class=10
ra3pl, He()Th ¥ MPOIYKTHI €€ mepepaboTKu
16 KonTponbhas padora no pasueny BIIOK
«YTIIEeBOIOPOIBI» https://lesson.edu.ru/04/11?class=10
17 IIpenenbHble OHOATOMHBIE CIIUPTHI: BIIOK



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

15

METAHOJI XU OTaHOJI. BOI[OpOI[HaSI CBA3b

https://lesson.edu.ru/04/11?class=10

18 MHOroaToMHbI€ CIIMPTHI: 3TUJICHIJIUKOJIb U BIIOK
TIIHLEPUH https://lesson.edu.ru/04/11?class=10
19 @DeHoM: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe BIIOK
U XUMHUYECKHE CBOMCTBA, PUMEHEHUE https://lesson.edu.ru/04/11?class=10
20 Anpaerunbl: hopMalbIeru u BIIOK
aneTanpaerua. AneToH https://lesson.edu.ru/04/11?class=10
OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBBIC BIIOK
21
KHCJIOTBI: MypaBbUHAsI U YKCYCHAs https://lesson.edu.ru/04/11?class=10
99 [Ipaxtuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBI»
CreapuHOBasi U OJICMHOBAS KUCIOTHI, KaK
23 HpeﬂI:TaBI/ITeJ'II/I BBICITUX KapOOHOBBIX BLIOK
https://lesson.edu.ru/04/11?class=10
KHCIIOT
24 MpLta KaK COJIM BBICIITUX KapOOHOBBIX BIIOK
KHCJIOT, KX MOIOIIEE IEHCTBHE https://lesson.edu.ru/04/11?class=10
Cnoxxnble 3UpbI KaK TPOU3BOIAHBIC BLIOK
25 KapOOHOBLIX KHCIOT. THAPOIH3 CAOKHbIX https://lesson.edu.ru/04/11?class=10
a¢upoB
26 JKupsl: TuapONIN3, IPUMEHEHHE, BIIOK
Ouosoruyeckas pojb KHPOB https://lesson.edu.ru/04/11?class=10
aneBouz[H: COCTaB, KJIacCU(pHUKaIHSI. BIIOK
27 Baxkneimue npenctaBuTeNN : TIIIOKO34,

¢bpykTO3a, caxaposa

https://lesson.edu.ru/04/11?class=10



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
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28 Kpaxman u nemrono3a kak IpupoaHble 1 BIIOK
TIOJTMMEPHI https://lesson.edu.ru/04/11?class=10
Kontponbnas pabota no pazueny
29 «Kucnopoaconepxaiiye opraHu4ecKue 1 BIIOK
coeauHeHus»/ Beepoccuiickas https://lesson.edu.ru/04/11?class=10
nmpoBepoYHas pabora
OO01mas xapakTeprCcTUKa a30TCOIePKALTUX BLIOK
30 OpraHquCUKHX COCAMHEHNH / 1 https://lesson.edu.ru/04/11?class=10
Bcepoccuiickas mpoBepouHas pabora
31 AMWHBI: METHIIAMUH U aHUJIHH 1 BLIOK
https://lesson.edu.ru/04/11?class=10
AMUHOKHUCIIOTHI KaK aM(OTepHbBIE
OpraHMYECKUE COCIUHECHUS, UX
32 6510n0r1/1qec1<0e 3H§'—I€HI/IC. i’[enmnm. 1 bIIOK
https://lesson.edu.ru/04/11?class=10
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COeTMHEHUS
33 OCHOBHbIE MOHATHS XUMHH 1 BIIOK
BBICOKOMOJIEKYJIIPHBIX COECIMHEHUI https://lesson.edu.ru/04/11?class=10
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIGKyni{LpHBIX COEIMHEHMUI. 1 BLIOK
https://lesson.edu.ru/04/11?class=10
[TimacT™Maccsel, KaydykH, BOJOKHA
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

IMPOBEPSAAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA OCHOBHOM OBPA30BATEJIBHOM ITPOT' PAMMBbBI



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

10 KJIIACC
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Kon
MPOBEPAEMOro
pe3yJabTaTa

IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl CpeITHEro
o011ero oopazoBaHus

1

TCOpCTI/ILICCKI/IC OCHOBBI Opr aHUYECKON XHUMUM

1.1

ChopMupoBaHHOCTh MPEACTABICHUNA O XMMHUYECKON COCTABIIAIONICH €CTeCTBEHHOHAYYHOW KAapTHUHBI MHPA, POIH
XUMHH B NMO3HAHUU SIBJICHUM MPUPOABI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (HYHKIIMOHATHLHOU
IrPaMOTHOCTH, HEOOXOAMMOI AJisi pelleHUs MPAKTUYECKUX 3a7ad U HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K

CBOEMY 3/IOPOBBIO U IPUPOIHOM cpene

1.2

BrnageHue cucTeMoOll XMMHMYECKHMX 3HaHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATralOIIME MOHATUSA (MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb OKUCIEHMs, XUMHUYECKas CBS3b, MOJIb, MOJIIpHAas Macca,
MOJISIpHBIA 00BEM, YIIIepOJHBIN CKeNleT, (PyHKIMOHAIbHAS TPYIIa, PaJuKal, U30Mepusi, H30Mepbl, FTOMOJIOTHYECKUI
psii, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOJA- M a30TCOACPIKALINE COCTUHEHUs, OMOJIOrMYECKH AKTHBHBIE BEIIECTBA
(yrieBopibl, 5KUpbI, OCJIKH), MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOM OJIEKYJISIPHBIE COCIMHEHMS); TEOPUHU U
3aKOHBI (T€opHs XUMHYECKOIO CTpOEHHUs opraHnuuyeckux BemectB A.M. bBbyriepoBa), 3akoHOMEpPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMHHU, (DAaKTONOTHYECKHE CBEJCHHS O CBOICTBAX, COCTaBe, MOJIYYEHHUH U Oe30macHOM
WCTIOJNb30BaHUH BaKHEHIINX HEOPTaHUYECKHUX M OPTaHMYECKHX BEIIECTB B OBITY M NPAKTHYECKOW AEATEIbHOCTH

YCJIOBCKA

1.3

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIAITh XapPaKTCPHBIC IIPU3HAKU HOHﬂTHﬁ, YCTaHaBJ/IMBATb HUX B3aUMOCBA3b,
HCIIOJIb30BATb COOTBCTCTBYIOIIHUEC ITOHATUSA IIPHU OIIMCAHUU COCTaBa, CTPOCHHUA U npeBpameHm“I OpPTraHNYCCKHUX

COEIMHEHUH

1.4

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BATh XHMMHUYCCKYIO CHUMBOJIMKY I COCTABJICHUA MOJICKYJISAPHBIX U
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CTPYKTYPHBIX (pa3BEpHYTON, COKpaIIEHHON) (HOPMYJI OpPraHMYECKUX BEIIECTB M yPaBHEHUN XUMUYECKUX PEaKIUi,
M3rOTABJIMBATH MOJEIIM MOJIEKYJI OPTraHMYECKUX BELIECTB ISl WUTKOCTPALMHU UX XUMHYECKOTO U IPOCTPAHCTBEHHOI O

CTPOCHUS

1.5

CdopMHUpOBaHHOCTH YMEHUN YCTaHABIMBATH MPUHAIICKHOCTh H3YUYEHHBIX OPIraHUYECKUX BEIIECTB 110 UX COCTaBY U
CTPOCHHMIO K OIpeaenéHHOMY Kiaccy (Tpymmne) COeAMHEHHH (YrJIeBOJOPOJbl, KHUCIOPOA W a30TCOAep Kallue

COCIUHCHH, BBICOKOMOJICKYJISIPHBIC COG,I[I/IHCHI/IH), JaBaTb UM HAa3BaHUA 110 CHUCTEMATUYECKOU HOMCHKIJIATyp€
(IUPAC)

1.5

ChopMHUpOBaHHOCTh YMEHUS OMPENENSITh BHUIBI XUMHUYECKON CBSI3U B OPraHMYECKUX COCAUHEHUSAX (OIWHAPHBIE U

KpaTHBIE)

1.6

CdopMupoBaHHOCTH YMEHHUS TTPUMEHSATH: TOJIOKEHUS TEOPUU CTPOCHUsI opraHmveckux BemiectB A.M. bytiepora

JJIA O0OBSACHEHHMS 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXpaHCHHA MaCChl BCUICCTB

aneBonopouH. KI/ICJ'IOpO,Z[COI[Cp)KaH_II/IC U a30TCOACPpKAIINEC OPTaHUYCCKUC COCAUHCHUA. BBICOKOMOJ'ICKyJI}IpHBIe

COCINHCHUA

2.1

ChopMupoBaHHOCTh YMEHHI NPUBOJUTH TPUBHAIBHBIE HAa3BAHUS OTIENbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH,
MIPOTTHMJICH, aleTUJICH, DTHJICHTJIMKONb, TIHIEpHUH, (eHon, GopMambaerua, aneTaablIeru]l, MypaBbHHAs KHCIIOTA,

YKCYCHasl KHCIIOTa, OJISMHOBAsI KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMmal, [eJlTi0103a, TJIUIIHNH )

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOEHHUE, (DU3MYECKUE U XUMUYECKUE CBOMCTBA THITHYHBIX
MPEICTaBUTENICH pa3IMYHBIX KIACCOB OPraHWYECKUX BEIIeCTB (METaH, O9TaH, JTHIICH, MPOMWIIEH, AalleTUJICH,
OyraaueH-1,3, merunOyraauen-1,3, 6€H301, METaHOI, 3TAHON, STHJICHIJIMKOIb, TIUIEPUH, (EHON, aleTaibAeru,

MypaBbUHAaAd U YKCYCHAad KUCJIOTHI, I'NTFOK03a, KpaxmMall, IICJUI0JI03a, aAMUHOYKCYCHAsA KI/ICHOTa)

2.3

ChopMUpPOBaHHOCTh yMEHHUS WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXIy TUIUYHBIMU MPEICTaBUTENISIMU

PA3JIMYHBIX KJIACCOB OpPraHUYCCKHUX BCEHICCTB YpPaBHCHHUAMHU COOTBCTCTBYIOIIHMX XUMHUYCCKUX peaKuHﬁ C
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UCIOJIb30BaHUEM CTPYKTYPHBIX (OpMYI

24

ChopMHUpOBaHHOCTh YMEHHMSI XapaKTepU30BaTh HCTOYHUKU YIJIEBOJOPOAHOIO ChIpbsl (HEPTb, MPUPOAHBIN Tas,

yTOJib), CIOCOOBI UX MepepaboTKH U MPAKTUYECKOE TPUMEHEHHE MTPOYKTOB NepepaboTKU

XUMUS U KU3Hb. PacuéTel

3.1

C(l)OpMI/IpOBaHHOCTB YMCHI/II;'I BJIaACTb CHCTEMOM 3HaHHMI 00 OCHOBHBIX METOJaX HAYYHOI'O IIO3HAHUA, UCITIOJIB3YCMBIX
B XHMMHH IIpd HU3YYCHHHU BCIICCTB W XHMHUUYCCKHUX SIBJICHUH (Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, OKCIICPUMCHT,
MOI[CJ'IPIpOBaHI/Ie), HCIIOJIB30BATh CHUCTCMHBLIC XHMHUYCCKHC 3HAHUA I IIPUHATHUA peI_HeHI/Iﬁ B KOHKPCTHBIX

JKHU3HCHHLIX CUTYaAlUAX, CBA3aHHBIX C BCIICCTBAMU U UX ITIPUMCHCHUCM

3.2

ChopMupoBaHHOCT, yMEHUH COONIIOIaTh TIPAaBHUJIA TIONH30BAHUS XMMHUYECKOW TOCYAOH M J1aOOpaTOpPHBIM
000pyIOBaHUEM, a TaKXKe MpaBHUiia OOpAIIEHUsI C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKIMSIMH TIO BBITOJHEHU O

1a00paTOPHBIX XUMHUYECKUX OMBITOB

3.3

ChopMUpOBaHHOCTh YMEHUU IJIAHUPOBATh U BBIMNOIHATH XUMHUECKUN HSKCIIEPUMEHT (IIPEBpAIeHHs] OpraHU4YeCKUX
BEIIECTB MPU HATrPeBaHHUH, MOTyYEHUE STUJICHA U H3YyYEHHE €ro CBOMCTB, KaU€CTBEHHBIE PEAKIIMH OPTaHUYECKHX
BEIIECTB, JICHATypaIus OelIKOB MPU HarpeBaHUH, [[BETHbIC peakluy OENKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH
0e30MacHOCTH TpPH OOpalleHUH C BEIIECTBAMH M JIAOOpAaTOPHBIM O0OpYIOBaHUEM; MPEICTABIATH PE3YAbTAThI
XUMHUYECKOT0 IKCIEpUMEHTa B (popMme 3amicH ypaBHEHUH COOTBETCTBYIOUIMX peakiuil U (HOopMyIUpOBATh BBHIBOJbI

Ha OCHOBC OTUX PEC3YJIbTATOB

3.4

ChopMupOBaHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHHS IO XUMUYECKHUM YpaBHEHUSM (MaccChl, 00bEMa, KOITHYECTBA
WCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU 10 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOT'O M3 HCXOJHBIX

BEIIECTB WJIM IPOAYKTOB PEAKIIMH)

3.5

ChopMupoBaHHOCT, YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(GOpPMAIMIO, TOJy4yaeMyl M3 pa3HbIX

HCTOYHUKOB (CpeacTBa MaccoBoi nHpopMaluu, cetb UHTepHET U Apyrue)
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3.6

CdopmupoBaHHOCTh YMEHHUN COOJIIOIATh TPABHIIA SKOJIOTHYECKH 11€71ecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JESTENIbHOCTU B LIENISIX COXPAHEHMsI CBOETO 3/JI0POBbS M OKpPYXAlOLIEH MPUPOAHOU Cpelibl, OCO3HABATh OMACHOCTh
BO3JICUCTBHSI HA >KMBBIE OPraHWU3Mbl ONPECIEHHBIX OPraHUYECKUX BEHIECTB, MOHMMAas cmbica nokazarens [1JIK
(mpenensHO MOMYCTHMON KOHIICHTPAIMH), TIOSACHATh Ha MPUMEPAX CIOCOOBI YMEHBIICHUS W MPEIOTBPALICHUS HX

BpCAHOTO BOBI[CﬁCTBHSI Ha OpraHu3M 4CJIOBCKaA

IMPOBEPAEMBIE 2JIEMEHTBI COAEP XAHUSA

10 KVIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 TeopeTnyeckre OCHOBbI OPraHUYECKOU XUMHUHU

11 [Ipenmer opranndeckoil XuMuuU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B TIOJIYYEHHH HOBBIX BEILIECTB U MarepHuanoB. Teopus
' CTPOEHHsI OpraHn4YecKnx coenuHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOT0KEHUS

12 CrpykTypHble (HOpMYJIbl OpraHMYECKHX BelecTB. ['oMonorus, n3oMepus. XUMUYECKas CBSI3b B OPraHUYECKUX COCAUHEHHSIX —
' OJIMHApHbIE U KpaTHbIe CBsA3U. [IpeacTaBieHne o KiaccupuKaly OpraHn4eckrux BELIeCTB

13 Homenkinatypa oprannyeckux coeIuHEHUH (CUCTeMaTUyecKasi) U TPUBUAJIbHbIE HA3BAHUS BaXHEHIINX MpeICTaBUTENEN KIaccoB
' OpPraHUYECKUX BEIECTB
2 YrieBonopoasl

51 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU psili. MeTaH W dTaH — MPOCTEHIINEe MPEACTAaBUTEIN aJKaHOB: (U3UYECKUE H
' XMMHYECKHE CBOMCTBA (peaKkIuy 3aMEIIEeHUs U TOPEHUsI), HaXOKJIEHUE B MPUPOJE, MTOJyYeHHUE U PUMEHEHUE

2.2 AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUHN Psijl. DTUIIEH U MPOMUIICH — MPOCTEHIINE MPEICTABUTEIH aJIKEHOB: (PU3HUECKUE U
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XUMHUECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, TUAPATAIUN, OKUCIICHUSA U HOJII/IMepI/I3aI_[I/II/I), MOJIY4YCHUC U

IIPUMEHEHUE

2.3

Ankanuensl: Oyraaues-1,3 u MetunOyramueH-1,3: cTpoeHne, BaKHEWIINE XWMHUYECKHE CBOMCTBA (PEAKIUs MOTMMEPH3AIINN).

[TomyuyeHue CHHTETUYECKOr 0 KaydyKa U Pe3UHBI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTU CTPOCHMS, FTOMOJIOTHMUECKUH psill. ALIETUICH — NPOCTEHIINI MpeCTaBUTENb aTKHHOB: COCTaB,
CTpoeHue, GU3NUECKUue U XUMUYECKHUE CBOMCTBA (pPeaKkLMy TUAPUPOBAHNS, TaJOT€HUPOBAHMSI, THAPATAIlUU, TOPEHHs), TOJTyYeHHE

U IIPUMEHEHUE

2.5

Apensbl. benzon: cocras, cTpoeHue, pu3ndeckre 1 XUMUYECKHE CBOMCTBA (Peakuy TaJoreHUPOBaHUS U HUTPOBAHMUS ), TOTy4YeHUE
U IpuMeHeHue. Toiayon: cocTaB, CTpoeHue, (prU3nuecKkue U XMMUYECKHe CBOMCTBA (peaklMU rajoreHUpPOBAHUSI M HUTPOBAHUS),
NOJTy4YeHHEe M TpUMeHeHue. TOKCHYHOCTh apeHOB. ['eHeTmdeckas CBSA3b MEXKIYy YIIEBOJOPOJAMH, IPHHAUICKALIMMU K

Pa3IM4YHBIM KJ1acCaM

2.6

[Ipupoanbie nCTOYHUKH yriieBoaoponoB. [Ipupoanslii ra3 u nonyrHsle HedTsHbIE ra3pl. Hed1h u €€ npoucxoxaenue. CrnocoOs!
nepepabOTKUu HEPTH: MEperoHka, KPeKUHI (TepMHUECKHHM, KaTaJUTHYeCKHii), mupoiu3. IIpomykTel mepepaboTKu HEPTH, HUX

IPUMEHEHHE B TIPOMBIIIUIEHHOCTH U B ObITY. KaMEeHHBIH yroib U MpOAYKTHI €ro nepepadboTku

Kucnopoaconepsxaiiye opraHu4ecKie CoeTMHECHUS

3.1

[IpenenpHbIe OHOATOMHBIE CIUPTHL. METaHOI M 3TAHOMI: CTPOCHHE, PU3NUECKUE M XUMUUYECKHE CBOMCTBA (PEaKIINH C aKTHBHBIMH
MeTajllIaMH, TaJOor€HOBOAOPOJaMH, TOpEHME), NpUMEHEHHe. BojopoiaHble CBsI3M MEXAY MOJIEKyJaMu cnupToB. JleiicTBue
MeTaHoJla ¥ 3TaHOoJa Ha OpPraHW3M YeloBeKa. MHOTroaTOMHBIE CIUPTHI. DTHJICHTINKONb M TIHIEPHH: CTPOCHHE, (PU3NIECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOJIEHWCTBHE CO LIEJIOYHBIMH METalJIaMH, KauyeCTBEHHas PEaKlMsi Ha MHOIrOaTOMHBIE CIIMPTHI).

JlelicTBre Ha OpraHu3M 4desioBeka. [[puMeHeHre riamuepruHa U 3TUIEHTJIMKOJIS

3.2

deHoi: CTPOCHUC MOJICKYIIbI, (I)I/I3I/I‘leCKI/Ie 1 XUMHYECKHE CBOMCTBA. TOKCHUYHOCTH (I)eHOJ'Ia. HpI/IMeHCHI/IC (I)eHOJ'Ia

3.3

Anpaerunbl U KeToHbl. DOpMalIbIeTH]I, alleTAIbICTU I CTpOeHNe, (GU3NIECKNe U XUMHUYECKHE CBOMCTBA (PEaKIIMM OKHCICHHS U
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BOCCTaHOBJICHHA, KQUCCTBCHHBIC peaKHI/II/I), MOJIy4YCHUC U MPUMCHCHUC

O)IHOOCHOBHI)IG MMpEaACIbHBIC Kap6OHOBI)Ie KHUCJIOTHI. MypaBBI/IHaﬂ M YKCYCHasl KHCJIOTBI: CTPOCHHE, (1)I/ISI/I‘IGCKI/IG U XUMHWYECKHEC

3.4 CBOICTBA (CBOMCTBA, 00IITME /TSI KiIacca KUCIOT, PEaKIus dTepUuPpUKaIINN ), TTOJIydeHHE U MpuMeHeHne. CTeapruHOBas U OJIEMHOBAs
KHCIJIOTHI KaK MIPEJICTaBUTENIN BHICITUX KapOOHOBBIX KHCJIOT. Mbljia Kak COJU BBICHIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBUE
35 CrnoxHbie 2UpPHl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['uaponus cinoxHbX 3¢upos. Kupsl. ['uaponus xupos. [Ipumenenne
' KUPOB. bruonornyeckas posb KUPOB
VYrneBompl: cocTtaB, KiacCHUKAIMSA YIIEBOAOB (MOHO-, M- W TIOJUcCaxapubl). [JI0Ko3a — MPOCTEHITUH MOHOCAXapu:
0COOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (U3UYECKHE U XUMUUYECKHUE CBOMCTBA (B3ammoeicTBue ¢ ruapokcuaoM menu( 1), okucnenue
3.6 aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l), BoccTanoBieHne, OpOXKEHWE TIIFOKO3bI), HAXOXACHHE B TMPHUPOJE, MPUMEHEHHUE,
ouonoruueckas ponb. dorocuHTe3. DpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman W 1e/miosio3a Kak MPUPOIHBIC TMOJMMEPHI.
Crpoenue Kkpaxmaiia U HeuTroI03bl. @U3nUecKne U XMMUUECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJIOM)
4 A3oTcozeprkale OpraHu4ecKkue CoeAMHEHUs
41 AMMHOKHCIIOTHI KaK aM(OTepHbIE OpraHnYecKue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe
' ruiuHa). buomornueckoe 3HaueHWe aMUHOKHUCIIOT. [lenTuapt
42 Benku kak mTPUPOAHBIE BBICOKOMOJCKYJSIPHBIC CcoequHeHMs. [lepBuuHas, BTOpUYHAsT W TPETUYHAS CTPYKTypa OCIKOB.
' XUMHUYECKUE CBOMCTBA OCTTKOB: THIPOJIN3, ICHATYpaIlisl, KAYeCTBEHHBIC PEaKIIuy Ha OeIKu
5 BricokoMonekynsipHbIe COeAMHEHUS
OCHOBHBIE TIOHATHS XWMHU BBICOKOMOJICKYJSIPHBIX COCJAMHCHHI: MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO, CTEIeHb
5.1 MOJIMMEPHU3AINHN, CPEIHssl MoJeKkysipHas Macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUM —
MOJTUMEPHU3AIIHSI U TTOJTUKOHICHCAITUS
5.2 DKCTepUMEHTANIbHBIE METOJbl HM3YUEHHUs BEIIECTB M UX MPEBpAlICHHUI: O3HAKOMJIEHHE C O00pa3laMu NPUPOTHBIX U
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HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKoB. [loiydeHrne CHHTETHYECKOro KaydyyKa U PE3UHBI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

1. Xwuwmus, 10 xnace. I'.E. Pymsutuc, ®©.I'. ®enpaman. YueOHUK 1S

o0mieoOpazoBaTenbHbIX opranu3aiuid. bazoBsiit ypoBenb. M. «IIpocBemienue»
2. H.H.Tapa. H.U. I'abpyceeBa. Xumus. 3a1auHuK ¢ «1oMoImHUKOM» 10-11 kmaccsl.

METOAUYECKHUE MATEPHAJIbI IJI51 YUUTEJIA
1. IO.H. Kazannes. Xumus. «Konctpykrop» Tekymiero kontposus. 10 kinacce (mocodue s
YUUTES)

2. AM. Papeukwnii. Xumus. Junakrndaeckuii marepuain. 10-11 xmacchl.
3. H.H.Tapa. Xumus. Ypoku B 10 kiacce. (mocodue s yauTes)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

1. Asropckuii pa3zaen yuutens xumun boukapesoii A.A. https://onlinetestpad.com/ru

2. BIIOK https://lesson.edu.ru/04/77?class=77

3. XKypnan «Xumus u xu3Hb» http://www.hij.ru

4. DneKTpOoHHBIN XypHal « XUMUKHU U Xxumust» http://chemistry-chemists.com/index.html

OnepaTtop 340 000 "KomnaHus "TeHsop" ——

JIOKYMEHT MOAMWUCAH 3MEKTPOHHO NMOAMUCHIO
CN6 rBNnoy «OnuMnuiickue Hagexabl», MunaeHko Butanuii FeHHaabeBny 07.10.25 11:42 (MSK) MNpocTas nognucb



https://onlinetestpad.com/ru
https://lesson.edu.ru/04/77?class=77
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1655559061378075&usg=AOvVaw0tS8BAvzvHRKMMfdjRtfqr
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655559061378564&usg=AOvVaw0-6QY_fy3FgQAaCKWoQazl

