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c¢. Tpomkoro 2023 r.
MHOSICHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1o XMMUH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus COCTaBIEHA HA OCHOBE:

- depepanbHoli paboyell mporpaMMBbl cpetHero oduiero oopasoBanus o xumus (it 10-11 kiaccos) (6a3oBbIit ypoBeHs) 2023 1.;

- ®enepanbHOI OCHOBHOW 00pa30BaTeNbHON MpOrpaMmoii cpeanero oouero oopasosanus (IIpukas Munucrepcrsa npocerienus: Poccuiickoit denepanun ot 18.05.2023 Ne 371 «O6
yTBepkKIeHNH (enepaibHol 00pa3oBaTeIbHON IPOrpaMMBbI CpeTHEro oomero oopasoBanus» (3apeructpuposad 12.07.2023 Ne 74228);

- TpeboBanwmii k pe3ynpratam ocBoeHust OOIT COO, npencrasienusix B @I'OC COO (yrBepxaeH nprukazoM MunnpocsemeHns PO ot 31.05.2021 r. Ne287);

- Konmenmmu mnpemomaBanmst ydeOHOTo mpeaMera «XHMHS» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit ®Denepaiuy, peaqn3yoONNX OCHOBHBIE 00IIe00pa3oBaTebHBIC
nporpammsl (yTB. Pemennem Komnernn Munnpocsemenus Poccnn, mpotokon ot 03.12.2019 N I1K-4BH);

- IIporpammer Boctiutarus MBOY JIeunckas COLT No28.

Jannas nporpamma cocrasieHna Ha ocHoBe Jlunnu YMK: Xumus. I'adpuessin O. C., Ocrpoymos U. I'., Caaakos C. A. (10-11) (ba3oBblii)

Hcnonp3yemblie yueOHUKH m3naTenbeTBa «IIpocBermenne»:

- Yueonuk «Xumus» 10 kaace, l'adpuensin O. C., OcrpoymoB U. I'., Ciankos C. A. u aAp. YueOnuk 10-ro kiacca 3HAKOMUT CTapIIEKIACCHUKOB C OOraThIM MUPOM OPraHUYeCKHX
BEIIIECTB U pean3yeT UICI0 B3aUMOCBSI3U XUMHUECKOTO CTPOCHUS 3TUX BEIECTB C UX CBOMCTBAMU U NIPHUMEHCHHEM.

- Yueonuk «Xumus» 11 kiaace, 'aopueasn O. C., Ocrpoymor U. I'., CaagkoB C. A. u ap. Conepxanue yueOHuka 11-ro kimacca crnocoOCTBYeT (OPMHPOBAHHUIO SIUHOU
XUMHMYECKOH KapTHHBI MUPA Y BBITYCKHHUKOB CPEIHEH IIKOJIBI IMyTEM PACCMOTPEHUS OOLIUX JUIsI HEOPTaHMUECKOW M OpPraHUYEeCKON XUMHUM NOHATHH, 3aKOHOB U TEOPHUI.

3apepiénnas npeamerras nuHus YMK O.C. INabpuensHa mo XumMuu paspabotana B cooTBeTcTBuE ¢ TpeboBanmsmu PI'OC cpemnero obumiero obpaszoBaHus. YUCOHHUKH JTHHHU
BKJIIOYeHbI B DeiepanbHblil epeueHb U PEKOMEH/IOBaHBI K MCIOJIB30BaHUIO B 001Ie00pa3oBaTeIbHbIX oprann3anusix. Copepixkanue Kypca BBICTPOSHO JIOTUYHO U JIOCTYITHO B COOTBETCTBHH C
CHCTEMHO-/IESITETbHOCTHBIM TOAX0A0M Ha OCHOBE HMepapxuu yueOHbIX npobieM. CodeTaHue TpaAWIMOHHON KOHIENIMU B COAEPKaHWU Kypca M METOAWKH IIPpOOJIEMHOT0 00ydeHHs, rmojada
Marepuasa B JOTUKE HAyYHOTO MO3HAHMUS CIIOCOOCTBYIOT AOCTIKCHHUIO TIPEIMETHBIX M METAIPEIMETHBIX PE3YJIbTATOB OCBOCHUS Kypca XMMHUH Ha 6a30BOM ypoBHE. TeopeTHuecKre TOJIOKECHUS
Kypca IIHUPOKO MOAKPEIJICHB! IEMOHCTPAI[HIOHHBIMI XUMHUECKUMH SKCIIEPUMEHTAMH, JTA0OPAaTOPHBIMH ONBITAMH U IIpakTHYeckuMu pabotamu. [IpuBenénnslie nmocie maparpados BOIpOCH 1
3aJaHus TTO3BOJISIOT C(OPMUPOBATH AOCTATOUHBIN NEepeueHb YMEHUH 1 KomreTeHIMH. C 1enbio MOBhIMeHNsT y4eOHOH MOTHBAIMH CTapIICKIACCHUKOB B COJIEPKAHUH Kypca OCYIIECTBIISCTCS
UHTETpaIisl C IMPEeIMETaMH €CTECTBEHHO-HAYYHOTO W TyMaHHUTApHOTO LHUKJIOB, CTPYKTypHpoBaHWe 3amaHuii mo pyOpukam: "IlpoBepbre cBom 3HaHms", "IlpuMmeHnTe CBOM 3HAHHSA",
"Hcnonp3yiiTe NOMOMHUTENbHYIO MH(DOpManuio". st JOCTHKEHHsT JIMYHOCTHBIX Pe3yJbTaTOB OOy4YEeHHUsS] B y4eOHUKE PACKPBIBAETCS POJb POCCHMCKUX XMMHUKOB B CTAHOBJICHHH MHPOBOM
HayKH, OCBEIIAIOTCS] COBPEMEHHBIEC HAIPaBICHHUS Pa3BUTH HAYKH U TEXHUKH, PACKPBIBAIOTCS CBA3M U3y4aeMOI'o MaTeprana ¢ pa3iIuIHbIMA BUAAMH NMPO(ECCHOHATIBHOM e TeIbHOCTH.

OBLIAS XAPAKTEPUCTUKA YYEBHOT'O NIPEAMETA «XUMMUSI»

Xummdaeckoe 00pa3oBaHue, MOTydaeMoe BHIITYCKHUKaMHU CpeAHEH IIKOJbI, SBISETCS HEOThEMIIEMON 9acThIO MX 00pa30BaHHOCTH. OHO CITY’KHUT 3aBEPIIAIOIIMM ITAllOM peaji3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KITIOUEBBIX IEHHOCTEH, MPUCYIINX IEJOCTHOW CHCTEME XHMHUYECKOTo 00pa3oBaHUSA. OTH IIEHHOCTH KAacaloTCs NO3HAHMSA 3aKOHOB IIPHUPOIHI,
(hopMupOBaHHA MHPOBO33PEHHS U OOIIEH KyJIbTyphl YEJIOBEKA, a TAaKXKe JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOLICHHMS K CBOEMY 3/0POBBIO M MPHUPOIHOI cpene. PeammsyeTcs XxuMudeckoe
00pa3oBaHKe ydalluxcs CPEeAHEH MIKOJIBI CPeICTBAMK YUeOHOTO IpeMeTa « XUMHUs», COAEPKaHNE U MTOCTPOSHHE KOTOPOTO ONPEAEIICHb! B MPOrpaMMe ¢ Y4ETOM CIeU()UKN HAyKH XUMUH, €&
3HAYCHMS B TIO3HAHUH NPHUPOBI M B MaTEpUAIbHOM XU3HN OOIIECTBa, a TAKXKE ¢ y4ETOM OOIIUX IeJel M NPUHIUIIOB, XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPEJHET0 O0IIero
obpazoBanus B Poccuiickoit @enepannu. Tak, Harpumep, npu GOPMHUPOBAHNH COJEPIKAHUS TpeIMeTa « XUMUS» YUTSHBI CIIEAYIOIIHE TOJOKEHNUS O clienn(UKe U 3HAUSHUH HAYKH XHUMHUH:

- X¥MUs KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK HTpaeT 0co0YI0 poJib B COBPEMEHHON IMBUIIM3ALNY, B CO31aHIH HOBOW 0a3bl MaTepuaibHOW KynbTypbl. OHa BHOCHT CBOH BKJIAJL B
(hopMHpOBaHNE PalMOHAILHOTO HAYYHOT'O MBIIUICHHS, B CO3/1aHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY’KalolleM MHUpPE KaK O €JMHCTBE MIPUPOJIBI U YEJIOBEKA, KOTOpoe (hOPMHUPYETCS] B XUMUHU
Ha OCHOBE ITOHNMAaHUsI BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MUPa, OCO3HAHMS B3aMMOCBS3H MEXK]Ty CTPOCHHEM BEIIECTB, UX CBOWCTBAMH W BO3MOXHBIMHU 00JIACTAMH ITPUMEHEHHS.

- TecHO B3amMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMHM HAayKaMH, XMMHS CTajla HEOTHEMJIEMOHW YacThI0 MHUPOBOW KYJIBTYpPHI, HEOOXOTUMBIM YCIOBHEM YCIIEUTHOTO TPYAa M KHU3HH
Kaxaoro uieHa obOmecTBa. CoBpeMeHHas XMMHUS KaK HayKa CO3MIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBlieHa Ha pelIeHre TIOOaTbHBIX NMPOOJIEeM YCTOHYMBOIO Pa3BHUTHS
YeJI0BEYECTBAa — CHIPHEBOW, SJHEPTETHIECKOH, MTUIIEBOH, IKOJIOTHYECKON 0€30IIaCHOCTH M OXPAHbI 310POBbSL.

B cootBercTtBuu ¢ ob6mumu nemsimu 1 npuHnunamMu COO coxepxanue npeamera «Xumusp» (10—11 kmacesl, 6a30BBIH ypoBeHb M3y4YSHHS) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
O0IIEKyNbTYpPHYIO MTOJTOTOBKY O0yYaromuXcs, HEOOXOIUMYIO UM ISl BRIPaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIIEITHOTO BKJIIOYSHHS B )KU3Hb COLIMYMA, IIPOIOJDKEHUS 00pa30BaHUS B
Ppa3MyYHBIX 00J1aCTsAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocTaBISIIOIUMH NpeaAMeTa « XUMUS» SIBISIOTCS 0a30Bble Kypchl — «Opranndeckast XuMus» n «OO011ast 1 HeopraHu4yeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHHsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUI 110 HEOPTaHWYECKOW XUMUH (C BKIIIOUEHHEM 3HAHUH 13 0o0lIeil XMMUK) U opraHndeckoil xumun. @opMupoBaHue TaHHOW CHCTEMbI 3HaHUN
NP U3y4YSHUU MIpeMeTa 00eCIIeuuBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0O MHOT000pasysi BEIECTB Ha OCHOBE OOIINX TOHATHI, 3aKOHOB M TEOPUI XHUMHUHU.

Crpykrypa conepkanusi KypcoB — «OpraHudeckass xuMusi» u «OOmas M HeopraHuyeckas XUMHs» cpOpMHpOBaHa B MPOrpaMMe Ha OCHOBE CHCTEMHOT'O HOAXOAa K M3YYEHHIO
yueOHOro Marepuana M OOYCIOBIEHa HCTOPHYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMI Ha OMNPENCNEHHBIX TEOPETHUECKHX YPOBHSX. Tak, B Kypce OpraHMYECKOW XHMHH BEILIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KIIaCCUYECKOW TEOPUHU CTPOCHUS OPraHHUYECKUX COEIWHEHHH, a TaK)K€ HA YPOBHE CTEPEOXUMHUYECKUX M 3JIEKTPOHHBIX NPEACTABICHUN O CTPOECHHH BELIECTB.
CaeneHnsa 00 M3y4aeMbIX B Kypce BELIECTBAX MAIOTCS B Pa3BUTUH — OT YTJIIEBOJOPOAOB IO CIOKHBIX OMOJIOTMUECKHM aKTHBHBIX COCIUHEHHWH. B Kypce opraHHYecKOil XMMHHU IOIy4aroT
pa3BuTHE c(HOPMHUPOBAHHBIE B OCHOBHOM IIIKOJIE NMEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKOH CBA3M, KIAaCCH(UKANNOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOICTB BEIECTB OT MX
CTPOCHUS, 0 XUMHYECKON PEaKIUH.

ITox HOBBIM yriiOM 3peHHs B IpenMeTe «XUMHS» 0a30BOTO YPOBHS PacCMATPUBACTCS M3YYCHHBIH B OCHOBHOM IIKOJE TEOPETHUECKHH MaTepuas U (haKTOJOTHYECKHE CBEICHHS O
BEILlECTBAaX U XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mas 1 HeopraHn4eckast XUMUsD yJalluMcsl PeJOCTaBIIeTCsS BO3MOXKHOCTh OCO3HATh 3HAYCHUE ITEPUOJMYECKOTO 3aKOHA C
00IETEeOPETUUECKUX U METOJ0JIOTHYECKHUX O3, NTy0)Ke MOHATh HCTOPHUUECKOE N3MEHEHUE (DYHKIMH 3TOr0 3aKoHa — OT 0000maroniel 10 00bSCHIIONIEH 1 NPOTrHO3UPYIOIIEH.

Enunas cucremMa 3HaHMIl O BaXKHEMINUX BEIIECTBAX, UX COCTaBE, CTPOEHUU, CBOMCTBAX U NPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKLMIX, UX CYLIHOCTH M 3aKOHOMEPHOCTSX
npoTeKaHusi AonosHsercss B Kypcax 10 u 11 kiaccoB 3jeMeHTaMM COJEp)KaHHs, UMEIOUIMMH KyJIbTYypOJIOTHUECKHH W TPUKIAJIHOW XapakTep. OTH 3HaHUs CIIOCOOCTBYIOT IOHUMAaHUIO
B3aUMOCBSI3H XUMHH C IPYTHMHU HayKaMH, PACKPHIBAIOT €€ PoJib B MO3HABATEIBHON U MPAKTUUECKOI IESITENIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIUTAHHIO YBaXKEHHS K MIPOLIECCY TBOPUECTBA B
00JIaCTH TEOPHUU M MPAKTHYECKUX NPUIIOKESHUI XMMHUH, IOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIEMaX, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU
OCMBICJIUBATh MH(OPMANNIO W MPUMEHATH €€ Ul IONOTHEHHs 3HAHUH, PEIICHUs] MHTEIUIEKTYAIBHBIX M SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a/1ad. B memoM coxmepxanue ydeOHOTO
npenMeTa «XUMHS» JAaHHOTO YPOBHS M3YUCHHSI OPHEHTHPOBAHO HA (DOPMHUPOBAHKE y YUYAIMXCSI MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAaHUS (PUIIOCOPCKUX MAEH, TAKNX KaK: MAaTepHAIbHOE
€IMHCTBO HEOPTaHWIECKOTO M OPraHMYECKOTO MHpa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOEHHEM, II03HABAEMOCTb NPHUPOIHBIX SBICHUN IMyTEM 3KCIICPUMEHTA M PEIICHUS
MPOTUBOPEUHI MEKAY HOBBIMH (PAaKTaMH M TEOPETHIECKUMH MPEIIOCHUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUN SKOJIOTHYECKHUX MPOOJIEM, a TaKkKe MpobsieM cOepekeHNsT YHEPTeTHIECKIX
PECYPCOB, CBIPbS, CO31aHMsI HOBBIX TEXHOIOTMH U MaTEPUAIOB.

B maHe penieHust 3amad BOCIUTaHMs, Pa3BUTHA U COLMANIM3AMKM OOyYalOUIMXCs NPUHATHIE MPOTPAMMOM IMOJAXOAbl K OIPEAENCHUIO COACP)KaHUS M IOCTPOCHUS IpeaMera
npeaycMaTpuBaloT (GopMHUpPOBaHKE Y yUalUXCsl YHUBEPCAIBHBIX YUeOHBIX JCHCTBUIM, MMEIOIIMX 0a30BOE 3HAUEHHE JJIs PA3JINUHBIX BUJIOB JEATENILHOCTU: PElICHHs NpoOJieM, OUCKa, aHaIN3a
1 00paboTku uHGopMaLuK, HEOOXOIUMBIX JUIs TPHOOPETEHHS ONBITA TPAKTHYECKOW M UCCIIe0BATEIbCKOM ACATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XHUMHH.

OEJU N3YYEHUSA YYEBHOT'O ITIPEJIMETA «XUMMUS»

I'naBHBIMH LENSIMH U3YUYEHHS MIpeaAMeTa « XUMUS» B CPeJHEH 1IKoJie Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

- (opmupoBaHHue cHCTEMbl XMMHUYECKHX 3HAHWMH KakKk Ba)KHEWIIEH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHbI MHpA, B OCHOBE KOTOPOH JIeKaT KJIFOYEBBIC ITOHSATHS,
(yHaMeHTaIbHbIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W TIOHUMaHHE CYIIHOCTH JOCTYITHBIX 0000MIEHNI MUPOBO33pPEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUen
UX Pa3BUTHUS U CTAHOBJICHUS;

- OopMHUpOBaHKE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEUIECTB M XMMHUYECKHX PEaKIni, HEOOXOIUMBIX ISl IPHOOpPETEHNsT YMEHHH OPUEHTHPOBATHCS B MUPE
BEIIECTB ¥ XMMUYECKHX SBICHUH, HIMEIOIINX MECTO B IPUPOJE, B IPAKTHUECKON U MOBCEHEBHON KU3HH;

- pa3BUTHE yYMEHHMH W CIOCOOOB IEATENHHOCTH, CBA3aHHBIX C HAOIIOJCHHEM M OOBSICHEHHEM XHMHUYECKOTO 3KCIEPHUMEHTa, COOJIIOAEHHEM MpaBMi 0e30IacHOTO OOpamieHus ¢
BEIIECTBAMH.

Hapsny ¢ sTum cozpepxkareibHas XapakTepUCTUKA LElded U 3a7ad U3y4eHHs IpeIMeTa B IPOrpaMMe YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMHU IIPUOPUTETAMU B
cucreme obmiero cpegHero oOpasoBaHus. CerogHs B NPENOJaBaHWM XUMHM B OOJIBIIEH CTENEHH OTHAETCAd NPEANOYTeHHE MPAaKTUYEeCKOH KOMIIOHEHTE COJep:KaHHs OO0y4eHus,
OpPHEHTHPOBAHHOI Ha MOATOTOBKY BBITYCKHHMKA IIKOJBI, BIAJICIOMIEr0 He HAOOpOM 3HaHWi, a (PyHKIHOHAIFHONH TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSMH aKTHBHOTO IOJXYYEHHS
3HAaHUM U IPUMEHEHUS UX B PEAJIbHOM JKU3HU JUIsl PELICHUS IPAKTUYECKUX 3a]1a4.

B 37011 cBsI3M IIpH U3yUeHUH IpeaMeTa « XUMHS» JOMUHUPYIOIIee 3HaueHHe MPHOOPETAIOT TaKKe e U 3a1a4H, KaK:

- ajanTanusa 00yJaroIuXcs K YCIOBHSIM TUHAMUYHO Pa3BUBAIONIETOCS MDA, (HOPMUPOBAHHIE HHTEIUIEKTYalIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMO0OpPa30BaHMIO, COTPYIHUIECTRY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX dKH3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX NIPUMEHEHUEM;

- (hopmupoBaHue y 00ydaroNMXCs KITIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIMH), NMEIONIMX YHUBEPCAIbHOE 3HAUYCHNE JUIS PA3IMYHBIX BHAOB JESATEILHOCTH: PEIICHHS MPOOIIeM,
TIOMCKa, aHaJM3a U 00pabOTKH MH(POPMAIMK, HEOOXOAMMBIX ISl NPUOOPETEHHS ONbITA JeITeIbHOCTH, KOTOPasl 3aHUMAaeT BaKHOE MECTO B ITO3HAHMM XMMUH, a TAKKE JUIS OLIEHKH C ITO3UINI
9KOJIOIMYECKOH 0€30I1aCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XMMUYECKHX IPOIECCOB Ha OPTraHNW3M 4YeJIOBEKa U IIPHPOIHYIO CPEay;



- pa3BHUTHE II03HABATEIILHBIX UHTEPECOB, NHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaroIIMXCs: CHOCOOHOCTH CaMOCTOSITEILHO NPHOOpETaTh HOBBIC 3HAHUS 110 XMMHUH B
COOTBETCTBHM C JKU3HCHHBIMH IIOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC HWH(GOPMAIMOHHBIC TEXHOJIOTHMM J/JIs TOMCKAa M aHajiu3a y4eOHOM M Hay4HO-TONYJSIpHOH HH(OpMauuu
XUMHMYECKOTO COAEp KaHus;

- (hopMHpOBaHHE U Pa3BUTHE Y O0YYAIOIIUXCS aCCOLMATHBHOTO U JIOTHYECKOTO MBIIIICHHS, Ha0I01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO HEOOXOJIUMBI, B
YaCTHOCTH, NP IUTAHUPOBAHUN W IIPOBEACHUH XUMHIECKOTO SKCIICPUMEHTA;

- BOCHHTaHWEe Yy oOydarommxcs yOeKIEHHOCTH B TyMaHHCTHYECKOM HANpPaBICHHOCTH XHMHH, €€ Ba)KHOH pOJIM B pPEUICHHH TJI00ANbHBIX NPOOJIEM paIMOHAIBEHOTO
HPUPOJONIONB30BAHNUS, MOMOTHEHHS YHEPTETHIECKIX PECYPCOB M COXPAHEHHUS IPUPOTHOTO PABHOBECHS; OCO3HAHMS HEOOXOANMOCTH OEpeXHOTO OTHOIIEHHUS K IPUPOJE U CBOEMY 3/I0POBBIO, a
TaroKe MPHOOPETEHUS OIIBITa MCIIONIb30BAHUS MOTYIEHHBIX 3HAHUH AL MPUHATHS TPAMOTHBIX PELICHUH B CUTYalHAX, CBA3aHHBIX C XUMHYECKUMH SBICHUAMH.

Ienn u 3amauu U3y4YEHUs MpeaMeTa «XUMHUS) MOIYYHIN MOAPOOHYI0 METOJMYECKYI0 MHTEPIPETAIMIO B pasaeie mporpammsl «llmaHupyemble pe3ynbTaTbl OCBOSHHS MPEAMETay,
6maromapst 4eMy oOecredeHo YETKOE MPEICTABICHUE O TOM, KaKHE 3HAHMS M yMCHUS UMEIOT MPSIMOE OTHOILICHHUE K PeaN3alii KOHKPETHON IIENH.

MECTO YYEBHOI'O TIPEJMETA «XUMHUS» B YYEBHOM IIVTAHE

B cootBerctBun ¢ ®I'OC COO xuMus sSBISETCS 00s3aTEIBHBIM MPEIMETOM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

JlaHHas nporpamma npegycMmarpuBaet u3ydeHue xumuu B 10-11 kiaccax - 1 gac B Hezento, Beero - 67 yacos (34 u 33 yaca cOOTBETCTBEHHO).



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YJIbTATBI
B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM ITOJX0/IOM B CTPYKTYPE TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IpenMeTa « XUMUs» Ha yPOBHE CPEAHETO 00IIeT0 00pa30BaHMUs BBIICICHBI
CJICTYIOLINE COCTABIISIOIINE:
———O0CO3HaHNE 00yJarOIMMUCS POCCUICKOM IPaskAaHCKOI HAEHTHIHOCTH — FOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEIBHOCTH ¥ CAMOOIIPEACIICHHIO;
HalIW4ie MOTUBAIUU K 00YUEHUIO;
———IIeJIeHaINpaBJIeHHOE Pa3BUTHE BHYTPEHHNX YOEKICHUH IMYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH W HCTOPUYECKUX TPAJULUI 6a30BOH HAyKH XUMHH;
TOTOBHOCTb M CIIOCOOHOCTH O0YYaIOILINXCSI PYKOBOJICTBOBATECS B CBOCH JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, NPUCYIIUMH I[EIOCTHONH CHCTEME XMMUYECKOTO

obpazoBaHus;

HaJIM4YNC MPaBOCO3HAHUA 9KOJIOTHYECKOI KYJbTYPbI U CIIOCOOHOCTH CTaBUTh 1SN U CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIMgHOCTHBIE pe3yNabTAaTHl OCBOCHHS INpeaMeTa «XHMHS» JOCTHIAalOTCS B €AWHCTBE y4eOHOM M BOCIMTATENBHON AEATENHHOCTH IIKOJIBI B COOTBETCTBHM C I'yMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTAMH M HJCallaMH pPOCCHHMCKOr0 TPa)kKIaHCKOTO OOINecTBA, MPUHATBIMH B OOIIECTBE HOPMaMH W TPaBWJIAMH IOBEACHHS,
CIIOCOOCTBYIOIMMH TIPOIIECCAaM CaMOIIO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS IMYHOCTH OOYUJarOIIHXCSL.

JIngHOCTHBIE pe3yNbTaThl OCBOCHUS NMpeaMeTa «XHMHS» OTPakaloT C(OPMUPOBAHHOCTH OIBITA ITO3HABATEIbHOW M NPAKTHUECKOH NEATEIBHOCTH OO0YYAIOMIMXCSA IO pealu3annui
NPUHATHIX B 00LIIECTBE IEHHOCTEH, B TOM YHCJIE B YacTH:

1. I'pakaaHCcKOro BOCIMTAHUS:

———O0CO3HaHHUs 00YYAIOIMMUCS CBOUX KOHCTUTYIIHOHHBIX ITPaB M 0053aHHOCTEH, YBOKEHHUS K 3aKOHY U PABOIOPSAKY;

—IPEACTABJICHUA O COLIMAJILHBIX HOpMaAX U IMpaBujiaX MEKINIHOCTHBIX OTHOIIICHHUH B KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOM TBOp'—I@CKOﬁ JACATCIbHOCTHU IIpU CO3JJaHUUN y‘le6HLIX IMPOCKTOB, PCIICHUHN y‘l66HBIX U TIO3HABATCJIBbHBIX 3a/Ja4, BBIIIOJJHCHHH XHMHYCCKHUX
HKCIEPHUMEHTOB;

CIOCOOHOCTH MMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTHKY U apTyMEHTHI APYTHX MPHU aHAIN3E PA3TUYHBIX BUIOB YU€OHOH e TeTbHOCTH;

2. ITaTpuoTHYeCKOr0 BOCIINTAHUS:

1IEHHOCTHOT'O OTHOIIEHHS K HICTOPHIECKOMY U HAyYHOMY HacJeINI0 OTEYEeCTBEHHON XHMUM;

YBaXXCHUS K ITPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUH U MPAKTUIECKOTO MPUMEHEHHUS] XUMUH, OCO3HAHHS TOTO, YTO JOCTH)KEHHSI HAYKH €CTh PE3YJIbTAT JUINTEIbHBIX HAOII0ICHNH,
KPOTIOTIIMBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U IIPAKTHKOB;

——HHTepeca U II03HaBATENILHBIX MOTHBOB B TIOJIy4EHUH U MOCIIEAYIOIIEM aHaJ3e HH(YOPMALUK O IepeIOBEIX JOCTHXEHHUSIX COBPEMEHHOI 0T€UeCTBEHHOW XUMUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

——HpPaBCTBECHHOI'0 CO3HAHUA, STUIECKOI'O NMOBEACHUS,

CIOCOOHOCTH OLICHUBATHL CUTyalluH, CBA3AHHLBIC C XUMHWUYCCKHUMU SABJICHUAMHU, U MPUHHUMATb OCO3HAHHBLIC PCHICHHA, OPUCHTUPYICH Ha MOPAJIbHO-HPABCTBECHHBLIEC HOPMBI U

LCHHOCTH;
TOTOBHOCTH OLICHHWBAThH cBOE TMMOBEACHUEC U TOCTYIIKHM CBOUX TOBapHHICﬁ C HO3HHI/Iﬁ HPABCTBCHHBIX U MIPABOBBIX HOPM U OCO3HAHUEC HOCHC}ICTBI/Iﬁ OTHUX IMOCTYNKOB,
4. ®opMHPOBaHUS KYJILTYPhI 310POBbSI:
——MOHUMAaHHMS [[CHHOCTEH 310POBOT0 M 0€30IacHOr0 00pa3a KHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY M IICUXHUYIECKOMY 370POBBIO;
———coO0roIeHusI TPaBHI 0E30MacHOTO OOpAIIEHHS C BEIISCTBAMHY B OBITY, IIOBCEIHEBHOM JKU3HU H B TPYIOBOHN NEATEIHHOCTH,
—TMOHWMAaHHS [EHHOCTH IPaBWII WHAWBUIYAIEHOTO H KOJUICKTHBHOTO OE€30MAaCHOTO TIOBEACHUS B CUTYAIHSIX, YIPOXKAIOIINX 30POBBIO U KHU3HHU JIFOACH; OCO3HAHUS ITOCIESACTBUN 1
HETIPUATHS BPETHBIX MPUBBIUEK (YIOTPEOICHUS aJTKOTOJ, HAPKOTHKOB, KypCHHS);
5. TpyaoBOro BOCIMTAHUSA:
KOMMYHUKATHBHON KOMIICTEHTHOCTH B y4eOHO-HUCCIIEAOBATEIHCKON A TEIIEHOCTH, OOIIECTBEHHO TOJIE3HO, TBOPUECKOM U IPYTHX BUIAX ACIATEIBHOCTH;
YCTaHOBKH Ha aKTHBHOE YYacCTHE B PEIICHUU MPAKTHYCCKHUX 33734 COIMAIbHON HANIPABICHHOCTH (B PaMKaX CBOETO KJIacca, IIKOJEI);




——UWHTepeca K MPaKTUIeCKOMY H3YUCHHIO TPO(PECCHil pa3IndHOro pojia, B TOM YKCJIC HA OCHOBE IMPUMEHEHUS MPEIMETHBIX 3HAHUN TI0 XHMUWY,

YBaXECHHUSI K TPYLY, JIOJSIM TPyAa U pe3yJbTaTaM TPYJAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYAIBHOW TpacKTOpHUK 00pa3oBaHus, Oymymiei npodeccun U pealn3aui COOCTBEHHBIX JKU3HCHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMWY, HHTEPECOB U MOTPeOHOCTEH 001IecTBa;

6. DK0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIeJIECO00Pa3HOTO OTHOMICHHS K MPUPOE, KaK HCTOYHHKY CYIIECTBOBAHUS KU3HH Ha 3eMIe;

——TIOHUMAaHHA TJI00aIFHOTO XapaKTepa SKOJIOTUIECKUX MPoOIIeM, BIHSHNS IKOHOMAYECKHX MPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBHOM CPEIIBL;

——0CO3HaHHA HEOOXOIMMOCTH NCTIOIF30BaHUS TOCTIKEHNH XUMHH JJIS1 PEIICHHUS BOPOCOB PAMOHAIEHOTO PUPOAONOIF30BaHNS;

aKTUBHOTO HETIPHUATHS JCHCTBUH, NPHHOCSIINX Bpel OKpYXKalomed MpUPOOHON cpene, YMEHHsS IPOTHO3WPOBATh HEOIATONPHUATHBIE 3KOJOTHYCCKHE MOCIEICTBHA
MpeaPUHUMAEMbIX JEHCTBUI U IPENOTBPALLATH UX;

HaJM4Yds Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHUS, IKOJOTHUYECKON KYIbTYphI, OMBITa JESTEJBHOCTH JKOJOTHYECKOW HAIMpPaBJICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS MU B
MO3HABATENILHOW, KOMMYHUKATUBHON M COIMATBHOM MPAKTUKE, CIIOCOOHOCTH M YMCHHS aKTHBHO IIPOTUBOCTOSTH UICOJIOTHH XeMO(pOOUH;

7. lleHHOCTH HAY4YHOI'0 TO3HAHHUA:

——c(hOpMHUPOBAHHOCTH MUPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOU MPAKTHKHY;

—MOHUMAaHHUS CICIM(YUKE XMMUAU KaK HAYKH, OCO3HAHUSA e€ POk B OPMHUPOBAHUH PAIIMOHAIHHOIO HAYYHOTO MBIIUICHUS, CO3[aHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JJMHCTBE MPUPOBI U YEJIOBEKa, B MO3HAHUHU MPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHUH MPOOIeM COXpaHEeHHsI IPUPOJHOTO PAaBHOBECHSI,

——y0exIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUH JJIs1 COBPEMEHHON NUBWIIM3ALNH: B €€ TYMaHUCTHYSCKON HAIPABICHHOCTH M BaKHOW POJH B CO3JJaHWU HOBOI 0a3bl MaTepHaIbHOMH
KYJIBTYPHl, PEIICHUH TI00ATBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, JHEPTeTHYCCKOH, MHUIIEBOW M IKOJOTHYSCKOW OE30MacHOCTH, B Pa3BUTHU MEIHWIIMHEI,
00eCTeYeHNN YCIOBUI YCIIENTHOTO TPYa U 3KOJIOTHICCKH KOMGPOPTHOH KI3HH Ka)XIOTO YICHA OOIIECTBA;
€CTeCTBEHHO-HAyJHOH IPaMOTHOCTH: MMOHUMaHHS CYIIHOCTH METOJOB TIO3HAHMUS, HCIIONB3yEeMbIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH MCIIONIB30BATh MOIyJYaeMble 3HAHUS IS
aHaM3a ¥ OOBSICHEHIS SBICHUH OKPYKAIOIIETO MIpa ¥ IPOUCXOAAIINX B HEM N3MEHEHHI; YMEHHUS JeTaTh 000CHOBaHHBIC 3aKITFOUCHISI HA OCHOBE HAYYHBIX (DAKTOB M MMCIOIIUXCS JAHHBIX C
LENbIO TIOTYYEeHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO UCIIOIb30BaTh XUMHUCCKUE 3HAHUS [T PELICHUS POOJIeM B pEaIbHBIX )KU3HECHHBIX CUTYAIHSIX;

HWHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O W CaMOOOPa30BaHMIO, K AKTHBHOMY TOJYUYEHHUIO HOBBIX 3HAHWUW MO XUMHUU B COOTBETCTBUHU C >KM3HCHHBIMHU
MOTPEOHOCTSIMU;

HHTEepeca K 0COOCHHOCTSIM TPYAa B pa3IuuHbIX chepax mpodhecCHOHATBHON IeATSILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHBI

MertamnpeaqMeTHbIe pPe3yIbTaThl OCBOCHHSA YYEOHOTO TpeaMeTa «XHUMUS» Ha YPOBHE CPEIHEro OOIIero oO0pa3oBaHMs BKIIIOYAIOT: 3HAYMUMBIC I (DOPMHPOBAHUS MHPOBO33PEHHS
00yJaromuxcs MeXIUCIUILINHAPHBIC (MEXIIPEIMETHEIC) OOMICHAYYHbIC TOHSATHS, OTPAXAMOIIUE IIEJIOCTHOCTh HAyYHOW KaPTHHBI MHUpPA M CICHH(HUKY METOIIOB IMO3HAHHSA, UCIOIh3yEMBIX B
€CTeCTBEHHBIX HayKax (MaTepws, BEIIECTBO, PHEPIHUs, SBJICHUE, IPOIECC, CHCTeMa, HAay4dHBIH (akT, MPUHIHUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeNOBAaHUE, HAOIIOJCHHE,
U3MEpeHue, SKCIIEpUMEHT M Jp.); YHHBEpCalbHbIC y4deOHBIC IeicTBHs (IIO3HABaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJATHBHEIC), oOecrednBaromue (opMHpOBaHHE (HYHKIIHOHATBHON
TPaMOTHOCTH WM COIHAIFHONW KOMIIETCHIIMH OOYYarOIIUXCS; CIIOCOOHOCTh OOYYArOMIMUXCS HCIIOIB30BaTh OCBOCHHBIC MEKIHCIUILTHHAPHBIE, MUPOBO33PEHUYECCKHE 3HAHHUS U YHHBEpPCAIbHBIC
yueOHbIe TeHCTBUS B MO3HABATEIHHOM U COIMATBFHON IPaKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMHU Y4eOHBIMU MO3HABATEIHHBIMU, KOMMYHUKATHBHBIMU U PETYISTUBHBIMU JCHCTBUSIMH.

OByajieHNe YHMBEPCAJIbHbIMU MO3HABATEIbHBIMH J1€HCTBUSIMHU

1. Ba3oBBIMH JIOrHYEeCKUMH AEiCTBUSMM:

———CaMOCTOSITeTTbHO (DOPMYITHPOBATH M aKTYATH3UPOBAThH POOJIEMY, BCECTOPOHHE €€ paccMaTpHBAaTh;

———OIpeaensITh Ielu AeITeILHOCTH, 3a7aBas MapaMeTPbl U KPUTEPUH UX JTOCTHKEHHS, COOTHOCUTH PE3yIbTAaThl IEITEILHOCTH C TIOCTABICHHBIMHU IICIISIMU;

——HCNOJb30BaTh NPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBILUIEHUS — BBLAENATh XapaKTepHble NPU3HAKU MOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUS OTACIBHBIX (PAKTOB U SBICHHN;

BEIOUPATH OCHOBAHUS M KPUTECPHH ISl KITACCU(PUKAIIMA BEIIECTB M XMMUYECKHUX PEaKIIHIA;
YCTaHABJIMUBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXy U3y4aeMbIMU SIBJICHUSIMU;




CTPOUTH JIOTHYECKHE PACCYXKJCHUS (MHAYKTHBHBIC, NCAYKTHBHBIC, 110 aHAJIOTHH), BBIBISATH 3aKOHOMEPHOCTH M NPOTHBOPEYUS B PACCMATPUBACMBIX SIBICHHAX, (GOpMYIHpOBaTh
BBIBOIbI Y 3aKJIIOYEHUS;

—TNIPUMEHSTH B Ipoliecce MO3HAHMS MCHONIB3YEMbIe B XUMHH CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, IPEOOPa30BBIBATh MOJICNIBHBIE MPEICTABICHUS — XUMHUUYECKHI 3HAaK (CUMBOJI)
JJIEMEHTa, XUMHU4YecKast (opMyJia, ypaBHCHUE XUMHYECKOH peakIuy — IPU PELIEHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3aJ1a4, IPUMEHITh Ha3BaHHbBIE MOJICNILHBIC TPE/ICTABICHHS
JUIS BBISIBIICHHS XapaKTEPHBIX IPU3HAKOB M3YIaeMbIX BEIIECTB U XUMHUYECKHUX PEaKIHH;

2. Ba30BBIMH HCCJIE0BATEILCKHMU JAE€liCTBUAMM:

BIIaJIETh OCHOBAMH METOAOB HAyYHOTO TIO3HAHMUS BEIIECTB M XMMUIECKUX PEaKINi;

——(opMyaHpOBaTh IEIH U 33Jadd UCCIEAOBAHMS, HCIIOIB30BATh ITOCTABICHHBIE M CAMOCTOATENHHO C(HOPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUSI U OCHOBBI
Jutst pOpMHUPOBAHMS TUIIOTE3HI M0 IIPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX CYKACHHH;

BIIAJETh HABBIKAMU CaMOCTOSITEIFHOTO IUIAHUPOBAHUS W TIPOBEACHHS YUCHHYECKHMX OKCIIEPHMCHTOB, COBEPIICHCTBOBATH YMEHMS HaAOMIOJaTh 3a XOAOM IIpoIiecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €r0 pe3yNbTaT, (POPMYIUPOBaTH 00OOIIEHHS W BBHIBOABI OTHOCHTEIBFHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIIEIOBAHMS, COCTaBISITH OOOCHOBAaHHBIH OTUYET O
npoJieNIaHHOH paboTe;

——nproOperaTh ONBIT YYEHUYECKOH HCCIIEeOBAaTEIbCKOW M MPOEKTHON NEATeNIbHOCTH, MPOSIBISTE CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY INOWUCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3a]1a4, IPUMEHEHHUIO pa3IMYHBIX METOAOB IIO3HAHMUS,

3. IIpuémamu padoTsl ¢ MHpOpMaNHeii:

——OpHUEHTUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HH(poOpMauuu (HAy4HO-TIONYJISIpHAs JHMTeparypa XHMHUYECKOTO COJep)KaHHs, CIIpaBOYHbIE MocoOus, pecypchl MHTepHeta),
AQHATM3MPOBATh HH(GOPMALIMIO PA3IMIHBIX BUIOB U ()OPM IPEICTABICHIS, KPUTHUECKN OIICHUBATh €€ TOCTOBEPHOCTH M HEMPOTHBOPEYNBOCTD;

(hopMyITHPOBaTH 3aIPOCHI M IPUMEHSATH PA3IHMYHBIE METOIBI IPH MOUCKE U 0TOOpE MH(POPMAINH, HEOOXOJMMOH AT BBIITOTHEHHS yUEOHBIX 3a/1ad ONpeIeIEHHOTO THIIA;
——TproOpeTaTh ONBIT UCTIONB30BaHMA HHYOPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI M PA3JIMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BEIOMPATh ONTHMANIBHYIO (popMy IpencTaBieHus nHpopManuu (CXeMbl, TpaduKy, AUarpaMmbl, TaOIUIBI, PUCYHKH U T. I1.);

NCIIONIb30BaTh HAYYHBIH SA3BIK B KAYECTBE CPEACTBA NPH PadOTE ¢ XUMHUIECKOH NHPOPMAIHEH: MTPUMEHATh MEXIIPEAMETHBIE ((PU3UIECKHNEe 1 MAaTEMaTHIECKIE) 3HAKH U CHMBOJIBI,
(dopmyiibl, a00peBHaTypbI, HOMEHKIIATYPY;

HCIO0JIB30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATJIAJHOCTH.

OnJajieHNe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU CHCTBHAMM:

——3a/laBaTh BOIPOCHI 110 CYLIECTBY 00CYKAaeMOil TeMbI B X0JI€ AMaJIOra W/WIIM JUCKYCCUH, BBICKA3bIBaTh HJIeH, (OPMYJIMPOBATH CBOM MPEAJI0KEHHS OTHOCHTEIILHO BBIMTOJHEHUS
MpeJIOKEHHOM 3a/1a4u;

BBICTYIIATh C INPE3CHTAIlMed pe3yJbTaTOB MO3HABATEIBHOW IESTEIBHOCTH, MOITYYEHHBIX CaMOCTOATENBHO WM COBMECTHO CO CBEPCTHHKAMM IIPHU BBINOJHEHHH XMMHUYECKOTO
9KCIIEPUMEHTa, IMPAaKTHYECKOi pabOoThl MO HMCCIENOBaHMIO CBOMCTB M3y4aeMbIX BEIIECTB, pEaM3alMd Y4eOHOro mpoekTta M (opMynMpoBaTh BBIBOJIBI MO PE3yJbTaTaM IPOBEIEHHBIX
HCCIIEIOBaHMH ITyTEM COTJIaCOBAHMUS MMO3ULIUH B X0/1€ 00CYKJICHUS 1 00OMEHa MHEHHSIMHU.

OBjajenne yHMBePCAJbHBIMH PeryJISTHBHBIMH AeHCTBUAMHU:

CaMOCTOSTENILHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO ITO3HABATEIbHYIO JICATENILHOCTh, ONpenessis e€ Lead M 33jauyd, KOHTPOJIMpOBaTh M II0 Mepe HeoOXOAMMOCTH
KOPPEKTHPOBATh NpeJlaraeMbli alNropuTM JCHCTBUH NPH BBHITOJIHEHUH YY€OHBIX U MCCIIEO0BATEIbCKUX 3a]a4, BHIONpaTh Hanboiiee 3p(heKTUBHBIN cOCO0 MX PEIICHHs ¢ YU4ETOM HOIydEeHUS
HOBBIX 3HAaHHMH O BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

——OCYILECTBIIATH CAMOKOHTPOJIb CBOEH IEATEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIEC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKast XUMHUs OTPAXKAIOT:

1) cpopmuposannocms npeocmasnenuti: 0 XAMUIECKOH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, POJIM XUMHH B NO3HAHUH SIBICHHH NPHPOJIBI, B (HOPMUPOBAHHUN
MBIIUICHUS ¥ KyJIBTYPBI IHIHOCTH, €€ (HYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM sl PEIIeHUS] MPAKTUIECKHUX 3a7a4d U SKOJIOTHUECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U
HOPUPOAHOM cpene;

2) enadeHue CACTEMOW XUMHYECKUX 3HAHUH, KOTOPasi BKIIOYAET: OCHOBOIOJIATAIOIINE TIOHATHSI (XUMHYECKUI 3JIEMEHT, aToM, 3JIEKTPOHHAsi 000JI0YKa aToMa, MOJIEKYJIa, BaJIEeHTHOCTb,
3JIEKTPOOTPHULIATEIEHOCTh, XUMHUYECKas! CBsA3b, CTPYKTypHast (¢opMyina (pa3BépHyTas M COKpaméHHast), MOJb, MOJIIPHAs Macca, MOJISIPHBIA O0BEM, YrJIEpOIHBIM CKelleT, (pyHKIMOHAIbHAs
rpynmna, pajgukali, H30MEpusi, HU30MEphbl, TOMOJOTHMUYECKHH psJl, TOMOJOIH, YII€BOJAOPOJBI, KHCIOPOA- U a30TCOAEpXKAllMe COEAMHEHMS, MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHH); TEOPUH U 3aKOHBI (TEOpHsl CTPOEHHs opraHndeckux BemecTB A. M. BytiepoBa, 3aKoHCOXpaHEHHsI MAcChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHN




S3bIK XMMHUH; MHPOBO33PEHUYCCKHME 3HAHUs, JIS)KAl[Me B OCHOBE NMOHMMAaHHs NPHUYMHHOCTH M CHCTEMHOCTH XMMHYECKHMX SIBJICHHH, (DAaKTOJIOTMYECKHE CBEJICHUS O CBOWCTBAX, COCTaBe,
MOJIYYEHHUHU U 0€3011aCHOM MCIIONIb30BAaHUU BXKHEHILINX OPIraHUUECKHUX BEIIECTB B OBITY U MPAKTUUECKO AESTEILHOCTH YEJIOBEKA;

3) cpopmuposannocms ymenuti Guis6isimb XapaKTEpHblE TPHU3HAKK MOHITHH, yCTaHAaBIMBAaTh MX B3aMMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIUE MOHSATHS NPH ONUCAHUM COCTaBa,
CTPOEHHMS ¥ IPEBpAILECHUH OpPraHUYECKUX COSANHEHN;

4) copmuposannocms ymeruil UCNOab306amMb XUMHUIECKYI0 CHMBOJHUKY U COCTaBJICHHS MOJEKYISAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIIEHHOM) (GopMyr OpraHMYecKHX
BEILIECTB M yPAaBHEHUH XUMUYECKUX PEAKLINI; U320masiueams MOIEIH MOJIEKYJ OPTaHMUECKHAX BEIIECTB Al ULTIOCTPAIINY HX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

5) cpopmuposannocms ymenuti ycmanaeaueams MPUHANICKHOCTh H3YIEHHBIX OPTraHUYECKHX BEIUIECTB IO MX COCTaBYy M CTPOEHHIO K ONPEACIEHHOMY KIAcCy/TPYIIEe COSANHEHUH
(yrieBomopombl, KHCIOPOI- M a30TCOAEPKAIINE COSANHEHNUS, BRICOKOMOJIEKYIIAPHBIE COSMHEHNS); 0aéams UM Ha3BaHHUA 10 cuctemarnieckoit Homenknarype (IUPAC), a taxke mpuBOIUTH
TPUBHUAIbHBIC HA3BAHMS OTACIBHBIX OPTraHMYECKNX BEIIECTB (ITHICH, IPOIMIICH, alleTUIICH, STHIICHIVINKOIb, TIHIEPHH, (GeHOI, (OPMaNbICTi], alleTalIbACT U, MypPaBbHHAS KHCIIOTa, YKCYCHAs
KHCIIOTa, OJIEMHOBAs KHCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmal, IeJUT0I03a, TINIHH);

6) copmuposannocms ymenus onpedensims BUAbI XAMUYECKOH CBSI3M B OPraHUYECKUX COCTUHEHMAX (OANHAPHBIE M KPaTHBIE);

7) cpopmuposannocms ymenus npumensims MOJOKEHNS TEOPUH CTPOSHHUS OpraHndeckux BeuiecTB A. M. ByTinepoBa i1t 00bsICHEHNS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa M
CTPOCHHS; 3aKOH COXPAHEHUs MacChl BEIECTB;

8) cihopmuposannocme ymenuii xapaxmepuzosams COCTaB, CTpOeHUE, (PU3NUECKHE U XUMUUECKHE CBOWCTBA THITMYHBIX MPEICTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIECTB
(MetaH, 3TaH, 3TWICH, MPONWICH, alleTWICH, OyTamueH-1,3, MetunOyraaueH-1,3, OCH30/1, METaHOJ, ATAHOJ, ITUJICHIJIUKOJb, TJHICPHH, (DEHOJ, aleTalbJCTHI, MypaBbHHAS U YKCYCHas
KUCIIOTHI, TJIIOKO3a, Kpaxmall, LEJUII0JI03a, aMUHOYKCYCHAsi KHCIIOTA); WLIOCHPUpo8ams TEHETHYECKYIO0 CBS3b MEXAYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHUX peakuui c
HCIIONIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

9) cpopmuposannocme ymenus xapakmepuzo6ams UCTOYHUKU YTIIEBOJOPOIHOTO CHIPbs (HE(Th, IPUPOIHBINA T'a3, YroJb), CIOCOOBI HX MEpepabOTKU M MIPAKTHYECKOE NMPUMEHEHHUE
MPOIYKTOB IIEpepadOTKHY;

10) cpopmuposannocms ymenuil nposoOums BIYHCICHHS 110 XMMHUYECKHM YPaBHEHUSAM (Macchl, 00bEéMa, KOIMIECTBA UCXOTHOTO BEIIECTBA WM NMPOAYKTA PEaKIMU 10 U3BECTHBHIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOAHBIX BEIIECTB HIIM NPOIYKTOB PEAKIIHN);

11) cpopmuposannocme ymenui radems CUCTEMOW 3HaHMI 00 OCHOBHBIX METOJAaX HAYYHOIO MMO3HAHHSI, HCHOJIB3YEMbIX B XUMHHU NPHU M3YYE€HHU BELIECTB U XUMUYECKUX SBJICHUI
(HabnroneHue, U3MEpeHHe, DKCIIEPUMEHT, MOJICIIMPOBAHUE), UCHOIb306aNb CACTEMHbIE XUMUUECKHE 3HAHMS JUIS NMPUHSITHS PELICHHH B KOHKPETHBIX YXM3HEHHBIX CHTYAIHSX, CBS3aHHBIX C
BEILIECTBAMH ¥ UX IPUMEHEHUEM;

12) cpopmuposannocme ymenuti cobmodams npaeusia TOAH30BAHUS XUMHUYECKON MOCYMOM W J1abOpaTOpHBIM 000pYIOBaHHEM, a TAKXKe MpaBHia OOpalleHHsS C BEIICCTBAMU B
COOTBETCTBHHU C MHCTPYKIMSMH MO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

13) chopmuposannocmv ymenuil niaHUposamsb U GbINOIHAMb XUMUUECKHN SKCIEPUMEHT (MPEBPALICH!s] OPraHMYEeCKUX BELECTB MPH HAIPEBAHUH, IOJyYSHUE ITUIICHA U H3ydYeHHE
€ro CBOMCTB, KAUECTBEHHBIE PEAKI[MH OPTraHNYECKHX BEIIECTB, JICHATYpAIUs OEIKOB NP HArpeBaHWH, IIBETHHIE PEaKIMX OEJIKOB) B COOTBETCTBHH C NPaBHIAMU TEXHHKH O€30MIaCHOCTH NP
00palleHnN C BEIIeCTBaMHM M JIA0OPaTOpHBIM O0OpYIAOBaHUEM, NpedCmasisamy Pe3yNbTaThl XMMHUYECKOTO SKCIEpHMEHTa B (OpME 3allMCH YPaBHEHUH COOTBETCTBYIOIIMX PEaKIUH M
@opmynupoeams BHIBOIBI HA OCHOBE 3THX PE3yJIbTATOB;

14) cghopmuposanrocme ymenuti Kpumuyecku aHaiu3upo8ams XAMHIECKYI0 HHPOPMAIIUIO, TOTydaeMyo i3 pa3HbIX uctogHnkoB (CMU, UaTepHET 1 Ap.);

15) cpopmuposannocms ymenuii cobaooames npaguia KOJIOTUUECKH IEIECO00PAa3HOTO TOBEICHHS B OBITY M TPYHAOBOH JESTENLHOCTH B LEJAX COXPAHEHHS CBOETO 370POBHS U
OKpYXKaloIIeH MPUPOIHON CPEeIpbl; 0CO3HAB6AMb OMACHOCTh BO3JCHCTBHS HA KMBBIE OPTAHM3MBI OINPEACIEHHBIX OPraHMYECKHX BEIECTB, MOHMMAs cMblch nokasarens IIJIK, noscuame Ha
NpUMepax CrocoObl yMEHbBILICHUS U PEJOTBPAILCHHS HX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

16) nust 00y4aromuXxcsi ¢ OrpaHMYSHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE IIPUMEHSITh 3HaHUsI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMUS BELIECTB U XUMUYECKUX SIBJICHUII;

17) st cnenpix 1 ciabOBHISIIIIUX OOYUYAIONIMXCS: YMEHHE HCII0JIb30BaTh pelibepHO TOUeUHYI0 cucTeMy obo3HaueHui JI. Bpaiins asst 3amiucu XumMu4eckux Gopmy.

11 KJIACC

ITpeamMeTHbIE pe3ysbTaThl 0OCBOCHHS Kypca «O0I1ast 1 HeOpraHu4ecKasi XUMHsD OTPaKaroT:

1) cpopmuposannocms npedocmasnenuti: 0 XAMUIECKOH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KApTHHBI MHpa, POJIM XWMHUH B NO3HAHUH SIBICHHH NPHPOIBI, B (HOPMUPOBAHHUU
MBIIUIEHHUS U KYJIBTYPbI JINYHOCTH, €€ (PyHKINOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM JUIsl pEelIeHHsI IPaKTHIECKHUX 33/1a4 M 9KOJIOTHYeCKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO U
HIPUPOAHOI cpene;

2) 61a0eHue cNCTEMON XUMHYECKUX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATalONINe MOHATHS (XUMHYECKUI 3JIEMEHT, aTOM, M30TOIl, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BEM, BaJIGHTHOCTb, MIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb OKHUCIICHHS, XUMUYECKas CBS3b (KOBaJIEHTHAs!, NOHHAs, METAJUINYECKast, BOJIOPOHAS), KPUCTAIIIMIECKas
peméTka, TUIBl XMMHYECKHX DPEaKLUH, pacTBOp, JIEKTPOJMTHI, HEAJIEKTPOIUTHI, DJIEKTPOJIUTHUYECKAs JANCCOIMAINS, OKHCIHMTENb, BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOH peakIuy,



XMMHUUYECKOE PaBHOBECHE; TEOPUH M 3aKOHBI (TCOPUS SIEKTPOINTHYECKON Ucconnanuy, nepuoaundeckuii 3akon /1. M. MenzneneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPaHEHHS U
IpPEeBpallieHUs SHEPrHMU MPHU XUMHYECKHX PEaKLUsIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHUMHUH, MUPOBO33PEHUYECKHME 3HAHUS, JISKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CHCTEMHOCTH XUMHYECKUX SBJICHHUH, (paKTOJOTMYECKHE CBEICHUs O CBOMCTBAaX, COCTaBE, IOJyYCHHH WU OE30MaCHOM HCIIOJIb30BAHMM Ba)KHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JesTeIbHOCTH YeTI0BEeKa;

3) cpopmuposarnocmv ymeHull 8viA8IAMb XapaKTEPHBIC TNPHU3HAKH MOHATHH, ycmanasnueams WX B3aHMOCBI3b, UCHOb306aMb COOTBETCTBYIOMIHME MOHATHA TPH OIHCAHHUU
HEOPTraHMYECKHX BEIIECTB U MX MPEBPAIICHUH;

4) chopmuposannocms yMeHUll UCNONb3068AMb XUMIUECKYI0 CHMBOJIHKY JJISl COCTaBJICHUS (POPMYIT BEIIECTB W YpaBHEHHH XUMUYECKHX PEAaKIHN; CHCTEMATHICCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHBIC Ha3BaHUS OTJCIFHBIX HEOPTAaHUUECKUX BEIIECTB (YTapHbIHA ra3, YIIEKHUCIBIH ra3, aMMHUaK, raléHasi i3BeCTh, Herani¢Has H3BECTh, MUThEBas COAa, TIUPHT U IIp.);

5) cghopmuposarnnocms ymenutl onpedensims BAICHTHOCTh U CTETICHb OKHUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUAX PA3IMIHOTO COCTABA; BUI XUMHUECKON CBS3M (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKasi, BOJOPOIHAs) B COCHMHEHUSIX; THII KPUCTAJUIMICCKOH PEemETKH KOHKPETHOTO BEIecTBa (aTOMHAs, MOJCKYJISIpHas, HOHHAs, METaJUIMYecKas); XapakTep Cpedbl B
BOJIHBIX PacTBOpPax HEOPraHMUECKUX COEIUHEHUH;

6) copmuposannocmv ymenuil ycmanagiueams MpUHAUIC)KHOCTh HEOPraHMUECKHUX BEILECTB 110 UX COCTaBY K ONpPENeIEHHOMY KJacCy/TpyIIe COeTUHEHHH (IIPOCThIe BEIIECTBA —
METaJUIbl 1 HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHbIE THAPOKCHUIIBI, COJH);

7) copmuposannocmv ymenuil packpvléamsv CMBICT Tepuoandeckoro 3akona J[. M. MenneneeBa M JEMOHCTPHPOBATh €r0 CHCTEMAaTH3UPYIOLIYIO, OOBSCHUTENBHYIO |
MPOTHOCTUYECKYIO (DYHKIIHH;

8) cpopmuposannocms ymenuii xapaxmepuszosams SIEKTPOHHOE CTPOSHHE aTOMOB XUMHYECKUX A1eMeHTOB 1—4 nepuonos [lepuoanueckoii cucteMbl XUMHYECKUX dyieMeHToB 1. M.
MeHnneneeBa, UCIONB3YS MOHATHS «S-, pP-, d-DJICKTPOHHBIC OPOUTAIN», «IHEPTCTUYCCKHE YPOBHI»; O00BACHAMb 3aKOHOMEPHOCTH WM3MEHCHHS CBOWCTB XHMHYECKHX JJIEMCHTOB M HX
coelMHEHU no nepruoaam u rpynnam [lepuoauueckoit cuctemsl XuMudeckux nemenToB 1. . Menneneesa,

9) cpopmuposanrHocms ymenuii xapakmepuzogams (onucviéams) oOIINEe XUMHUUECKUE CBOMCTBA HEOPTAaHWYECKHUX BEIICCTB PA3IMYHBIX KIIACCOB; NOOMEepicOams CYIIECTBOBAHUEC
TEHETUIECKOU CBSA3M MEKIY HEOPTaHMYECKIMH BEIIECTBAMH C IIOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIINX XUMIYECKUX PEaKIIHii;

10) cpopmuposarnrocms ymenus Kiaccuguyuposams XAMIYECKUE PEaKIUH 110 PA3TUIHBIM MPH3HAKaM (YHCIY W COCTaBY pearupyloIIUX BEIIECTB, TEILIOBOMY 3(dekTy peakium,
M3MEHEHHIO CTEIICHEeH OKHUCIICHHS DJIEMEHTOB, OOPaTUMOCTH PeaKliy, y4acTHIO KaTajlu3aTopa);

11) cpopmuposannocms ymenuii cocmaensims ypaBHEHUS] PEaKLUUi Pa3IMYHBIX THIIOB; MOJIHBIE W COKpAIEHHBIC YpaBHEHHs PEaKIMid MOHHOTO OOMEHa, yYMTBIBasi YCJOBUS, MPH
KOTOPBIX 3TH PEaKIUH YT 10 KOHIIA;

12) cpopmuposannocme ymenuil nposooums Peaklyy, MOATBEPKIAIONINE KAaYECTBEHHBIH COCTAB Pa3IMYHBIX HEOPraHHYECKHX BELIECTB; pPACHO3HABAMb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPTaHMUECKUX BEIIIECTB;

13) cdhopmuposannocms ymenui packpviéams CyITHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKLIUIT TOCPEICTBOM COCTaBJICHHUS 3JIEKTPOHHOIO OajlaHca 3TUX Peaklni;

14) cpopmuposanrnocms ymenutl 06vacHsAMb 3aBUCHIMOCTD CKOPOCTH XUMHUYECKOW PEAKIIU OT Pa3UYHBIX (PaKTOPOB; XapaKTep CMEIICHUS XHMHICCKOTO PABHOBECHS B 3aBUCUMOCTH
ot BHemrHero Bo3zeicTeus (mpunmu Jle [atense);

15) cgopmuposannocme ymenuii xapaxmepuzosames XUMHYECKHE TPOIECCH, JIGKAIINE B OCHOBE MPOMBIIIICHHOTO TOJIYYCHUS CEPHOH KHCJIOTH, aMMHaKa, a TaKxke
c(OPMHUPOBAHHOCTH MPENCTABICHUH 00 OOIINX HAYIHBIX IPUHIMIIAX U IKOJOTHYECKHIX MPoOIeMaX XHMHUIECKOTO ITPOU3BOJICTBA;

16) cgopmuposannocme ymenuii npogoOums BBEIYUCICHHUSA C WCIIONB30BAHUEM ITOHATHS «MAcCOBas IO BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B MPH XUMHUYECKUX
peaKIMsIX, MacChl BEIIECTBA N 00bEMa Ta30B M0 M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM 00BEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEMIECTB, TEIUIOBOTO d(h(dekTa peakiun Ha
OCHOBE 3aKOHOB COXPaHEHHS MacCHhl BEIECTB, IPEBPAIICHNS 1 COXPAHEHHS SHEPTHUH;

17) cgpopmuposannocme ymenuti cobmodams npasuia TOAH30BAHUS XUMHUYECKON MOCYA0M W J1abOpaTOpHBIM 000pYIOBaHHEM, a TAKXKe MpaBHia OOpalleHHsS C BEIICCTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSAMH IO BBIITOJTHEHUIO JTaOOPAaTOPHBIX XUMHUYECKUX OIIBITOB;

18) cgpopmuposannocms ymenuli nAAHUPOBAMS U BLINOAHAMbG XUMHUYECKHH HKCHEPUMEHT (pa3jio)kKeHHe MEPOKCHIa BOJOPOJa B MPUCYTCTBHM KaTalnW3aTOpa, ONpENeIeHHE CPEIsl
PacTBOPOB BEIECTB C IMOMOIIBI0 YHHBEPCAIFHOTO WHAWKATOPA, BIMSHUE Pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON PEaKInH, peakIMi HOHHOTO OOMEHAa, Ka4eCTBEHHBIC PEaKkIMH Ha
cynbdar-, kapOOHAT- M XJIOPUA-aHWOHBI, HA KaTHOH aMMOHHS; pEIIEHHE SKCIePHUMEHTANBHBIX 3amad 1mo TemaM «Mertamnsl» U «HeMeTamisl») B COOTBETCTBHM C NPAaBWIAMU TEXHUKH
0e301acHOCTH TPH OOpAILEHUH C BEIIECTBAaMH U JIa0OPAaTOPHBIM 000pYJOBAaHHUEM, npedcmasiamy Pe3yabTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (JOpME 3aIllMCH YPaBHEHHH COOTBETCTBYIOLIMX
peaxkumii u popmyauposams BBIBOIBI HA OCHOBE 3TUX PE3YJIBTATOB;

19) cpopmuposannocms ymenuti Kpumudecky aHaIu3uposams XUMUIECKYI0 HH(POPMAIHIO, TT0JTy4aeMyIo U3 pa3HbIX ncTouHuKoB (CMU, NHTepHeT u np.);



20) cgopmuposannocms ymenutl codonooams npasua SKOIOTMYECKH LeNeco00pa3sHOro MOBEAEHUS B OBITY M TPYIOBOH JEATENbHOCTU B LIENAX COXPAHEHUS CBOETO 30POBbA U
OKpY>Kalollel NPUpPOIHOIl Cpe/ibl; 0OCO3HABAaTh OMACHOCTh BO3/ACHCTBUS HA JKUBBIC OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, MOHUMas cMbich nokaszarens 11K, noscuames Ha npuMepax crocoObl
YMEHBIICHNUS U TIPEIOTBPAILECHHS MX BPEITHOTO BO3/ICHCTBHUS Ha OPraHU3M YeJI0BEKa;

21) nnst 0Oy4aromuxcst ¢ OrpaHMYSHHBIMHE BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE PHUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BELIECTB U XUMUYECKHUX SBJICHUI;

22) U1 CIENBIX U CIIA00BUASIINX O0YUArOMIUXCS: YMEHIE UCTIONB30BaTh pelbe(hHO TOUCTHYI0 cucTeMy obo3HaueHnit JI. Bpaiins mis 3anmcn XuMudeckux GopMyIr.

COJAEPXAHHUE YYEBHOTI'O ITPEJIMETA

10 KJIACC OPTAHUYECKAS XUMUS

TeopeTuueckue 0CHOBbLI OPraHMYecKOi XUMHUHU

[Ipenmer opraHnueckod XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B MOJIYYEHHM HOBBIX BEIIECTB U MaTepuaiioB. Teopusl CTpOSHHs] OpPraHUYeCKUX coeduHeHui A. M.
Bbytnepoga, eé ocHOBHBIC most0KeHHsI. CTPYKTYpHBIC (OPMYJIbI OPTaHHUSCKUX BEHISCTB. | OMOJIOTHS, H30MEepHs. XUMHUCCKas CBS3b B OPIraHUYECKUX COCAMHCHUSIX — OJMHAPHBIC M KPAaTHBIC
CBSI3H.

[IpencraBnenue o KIacCU(pHUKAIIMA OPTaHHYSCKUX BellecTB. HOMEHKIaTypa OpraHMYeCKiX COSAUHCHHUN (CHUCTEMAaTHUECKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEHINUX MpPEICTAaBUTEICH
KJIACCOB OPTaHMYECCKUX BEIICCTB.

DKcnepumenmanbvhble Memoobl U3yUeHUs GeuieCing U UX NPespauieHuil: 03HAKOMIICHHE ¢ 00pa3llaMH OPTaHHYCCKHX BEIIECTB M MaTepHallaMH Ha WX OCHOBE;, MOJCIHPOBAHHC
MOJICKYJI OPTaHIIECKHUX BEIECTB; HAOMIOACHUE U ONMMCAHNE IEMOHCTPAITMOHHBIX OIIBITOB TI0 TIPEBPAIICHUI0 OPTaHNUECKUX BEIIESCTB IIPH HATPEBaHUU (IDIaBIICHHE, OOYTIIMBAaHIE U TOPEHHE).

Yraesogopoabl

ATKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKUH psia. MeTaH U 3TaH — MPOCTEHIINe MpeICTaBUTENN aIKaHOB: (PM3UUECKUEC M XUMUUCCKUE CBOMCTBA (PEaKIUU 3aMEIICHUS 1 TOPCHHUS),
HaXOXICHUE B TPHPO/IE, MTOTYUCHHE U TPUMEHCHHE.

AJIKCHBI: COCTaB M CTPOCHUE, TOMOJIOTHUCCKUI psii. DTUJICH U MPOIMUICH — MPOCTEHINNE MPEICTABUTENN aIKCHOB: ()U3UYCCKHUE M XMMHUYCCKHE CBOWCTBA (PEaKIUU THIPUPOBAHUS,
TaJIOTeHUPOBAHMSI, THAPATAIIMH, OKUCIICHUS U TIOJTUMEPU3AIINH ), TTOTYICHHE U TPUMEHEHUE.

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXKHEHIINE XUMHUUECKHE CBOUCTBA (peakuys nodumepusaun). [lomyueHne CHHTETUYECKOTO KaydyKa v PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJOTUYECKUI psif. AUETHUIEH — MPOCTEHIINA TPeCTaBUTENIb AIKHHOB: COCTaB, CTPOCHHE, PU3NYECKUE U XUMUYECKHUE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIINHN, TOPEHUS ), TOJyUYeHUE U TIPUMEHEHUE.

Apenbl. Bensoun: cocraB, cTpoeHue, GU3NUYECKUE M XUMHYCCKHE CBOMCTBA (PEakKi[MH TaJOrCHHUPOBAHMS W HUTPOBAHUS), MOJIYYCHHE M MPHUMEHEHHE. T0yos: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue C60UCMEA (PeaKyuu 2an0ceHUpoOsanus U HUMPOBAHUs) Noayuenue u npumeHeHue. TOKCHYHOCTH apeHOB. [ eHeTWYecKas CBS3b MEXKAY YTIICBOJOPOIAMH,
MPHUHAIICKAIIAME K Pa3INYHBIM KIIACCAM.

[IpupoaHbIe MCTOYHWKH YTIeBOMOpoaoB. IIpupomHbli ra3 u momyTHBIe HeTsHble ra3el. HedTh m e€ mpomcxoxnenue. CrocoObl mepepaOdOTKH HeTH: MeperoHka, KPEeKHHT
(TepMIYeCKUiA, KaTaTUTHYECKUI), MApon3. [IporyKTel mepepaboTKH He()TH, NX IPUMEHEHHE B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHEIH yTroib ¥ MPOAYKTHI €T0 mepepadoTKH.

DKcnepumenmanvhbvle Memoobl U3YUEHUA GewjeCmé U UX NpespaujeHuil: 03HAKOMJICHHE C oOpaslaMmu IDIacTMacc, KaydyKoB W pPe3HHBI, KoueKiuu «Heptb» m «YTommby;
MOJIETTUPOBAHUE MOJIEKYJT YTIIEBOIOPOIOB U TaJOreHONPOU3BOIHBIX; IPOBEJACHHUE MPAKTUIECKON PabOTHI: OTyUYeHUE ITUIIEHA U U3YUYEHHE €T0 CBOMCTB.

Pacuémmnuoie 3a0auu

Brraucnenust mo ypaBHEHHIO XUMHUYECKOHN peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA UCXOAHOTO BEIIECTBA WIIH MIPOYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJMIECTBY OJHOTO U3
WCXOHBIX BEIIECTB WIH MPOIYKTOB PEAKITUH ).

Kucnopoacoaepxainiue oprannyeckue coeTuHeHust

[IpenensHBIE OTHOATOMHBIC CIUPTHL. METAaHONM M ATAHOI: CTPOCHHE, PU3NISCKHUE M XMMHUYECKHE CBOMCTBa (PEakIMU ¢ aKTHBHBIMU METaJUIaMH, TaJOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHue. BonopoaHbie CBs3M MeXaAy MOJIEKYJIaMU CIUPTOB. JleficTBUE MeTaHOJa U ATaHOJIa Ha OpraHu3M YeJloBeKa.

MHOroaTOMHBIE CHHPTHL. DTHIICHIINKOIb W TIIHIEPHUH: CTPOCHHE, (U3NYCCKUAE U XHUMUYECKHAE CBOMCTBA (B3aMMOJICHCTBUE CO IICTOYHBIMU METaUIaMH, KAYSCTBEHHAs peakius Ha
MHOT'0ATOMHBIE CIAPTHI). JleficTBre Ha opraHu3M uenoBeka. [IprMeHeHHe TITUIepUHA U STUIICHTTHKOIS.

®deHoI: CTpOeHUE MOJICKYJIBI, (PU3MYECKUE U XUMUYECKUe cBolicTBa. TokcuaHocTh Genona. [Ipumenenue ¢eHona.

Anprerunsl u kemorsl. DopMaNBICTH, AllCTANBICTUA: CTPOCHHUE, (U3MYECKHEe W XMMHUYECKHE CBOMCTBA (pEakIUM OKHCICHUS W BOCCTAHOBJICHHWS, KAYECTBCHHBIC PEaKIIVH),
MOJIy4YE€HUE U IPUMEHEHHE.



Ayemon: cmpoenue, usuyeckue u Xumuieckue c8OUCMea (peakyuu OKUCIeHUs. U 60CCMAHOBIEHUS), NOTYYeHUe U NPUMEHEHUe.

O/HOOCHOBHBIE TIpeEIbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHasi M yKCYCHasl KUCIJIOTBI: CTPOCHHUE, (PU3NYECKUE M XMMHYECKHE CBOWCTBA (CBOWCTBA, 0oOIIME AJIs Kiacca KHUCIIOT,
peakuus sTepupUKannm), noiryuyeHue u npuMeneHne. CTeapruHOBasi U OJICMHOBAs! KUCJIOTHI KaK MPEJICTABUTEIH BBICIINX KapOOHOBBIX KUCIOT. MbIIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX Molouiee JeHCTBUE.

CroxHble 3¢GHPHI KaK MIPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I maponn3 cinoxHsx 3¢gupoB. XKupstl. [ maponns xupos. [Ipumenenne xxupoB. bronorudaeckas pomnb )KHUpPOB.

VYrneBogsl: cocTaB, KiIacCH(UKALUS YIIeBOJOB (MOHO-, AW- W IONWCAXapuisl). [M0Ko3a — MpocTeHIIMii MOHOCAXapHI: OCOOEHHOCTH CTPOCHHUS MOJICKYJbI, (DHU3UUECKHE U
XIMHYECKHe CBOWCTBA (B3amMoneiicTBre ¢ runpokcuaoM menu(ll), okncienne aMmMuagyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBIEeHNE, OpOsKEeHNE TIIIOKO3HI), HAXOXKICHHE B TIPUPOAE,
IpUMeHeHne, ononornieckast poib. PorocunTe3. PpyKTO3a KaK H30MEp TIFOKO3BL.

Caxaposa — npedcmasumens OUcaxapuoos, 2UOPOIU3, HAX0HCOeHUe 8 NPUPoOe U NPUMEHeHUe.

Kpaxman u nemmonos3a Kak npupoaHbie moaumMepsl. CTpoeHne Kpaxmaia U HeJTron036l. Pu3ndeckue 1 XMMHYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAs peaknus ¢ Homgom).

Dxcnepumenmansnvie Memoobl U3YUEHUA 6eUW|ECE U UX NPe6PaAujeHull: TIPOBEJICHUE, HAOIIOICHNEe U OIMCaHNE JEMOHCTPAIIOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAYECTBEHHBIC
peakuuy OJHOATOMHBIX CHHPTOB (okuciieHHe STaHosa okcuiaoM Meau(Il)), MHoroaroMHbIX crnupToB (B3amMmozelcTBue rimnepuHa ¢ ruapokcunom meau(ll)), ampaerunoB (oxucienue
aMMHUavHBIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunnom menu(Il), B3anmozaeiicTBue kpaxmania ¢ HOZI0M); IPOBEAECHHE PAaKTHYECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCJIOTEI.

Pacuémmnoie 3a0auu

BblunciieHust o ypaBHEHHIO XMMUUECKOH peakuuy (Macchl, 00bEMa, KOJIMYEeCTBAa UCXOJHOTO BEIIECTBA MITH MPOIYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3
MCXOJHBIX BEIIECTB WU MPOITYKTOB PEAKIHH).

A30Tcopepakalue OpraHuyecKne coeIHHEeHHs!

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, QuauiecKue U Xumudeckue ceolicmea (2openue, g3aumoodelicmeue ¢ 6000U U KUCI0mMamy). AMUHOKHCIOTH Kak aM(oTepHbIe
OpraHnvecKue coennHeHus. PHU3NYecKHe M XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha NpHMepe INMIWHA). bromormdyeckoe 3HaueHWe amMuHOKHCIOT. Ilentmapl. benkm kak mpupopaHbie
BBICOKOMOJICKYJISIpHbIE coeAnHeHus. [lepBuyHas, BToprYHas M TPETHYHAS CTPYKTypa OeIKOB. XMMHUYECKHE CBOWCTBA OEIKOB: THIPOJIU3, ICHATYypalsl, KAYeCTBEHHbBIC PEaKINH Ha OEJIKH.

IKcnepumenmanvrbvie Memoobl U3YUEHUA 6eU{eCING U UX RpespaujeHuil: HabIoAeHNEe U ONICAHNE IEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpALUs OCIKOB IIPH HArPEBAHUH, IBETHBIC
peakiuu OeIKOB.

BricokoMostekyasipHble coeTHHEHUsI

OCHOBHBIC TOHSTHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJMMEpP, CTPYKTypHOE 3BEHO, CTENEHb IOJHMEPU3aLMU, CPEIHss MojeKyjsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSJIMHEHNI — TOJIMMEPU3aIHs U MTOJIMKOHICHCAIIHSI.

Ilnacmmaccol (noausmunen, ROAUNPONUIEH, NOJUSUHUIXAOPUO, ROAUCTIUPOT). HamypanbHblil u cunmemuyeckue Kay4yku (0ymaoueHoswlil, X10ponpeHosbill U U30npeHosbill). Bonokna:
HamypanvHvle (XJI0N0K, Wepcmy, WEK), UCKYCCMEeHHble (ayemamuoe 80J10KHO, 8UCK03a), CuHmemuieckue (Kanpou U iaecax).

IKcnepumenmanvrble MemoObl UYUEHUS GEUleCHE U UX NPeepaujeHuil: 03HAKOMIICHIE ¢ 00pa3IiaMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC, KayqyKOB.

MexnpeamMeTHble CBA3U

Peanmzanust MeXIpeaAMETHBIX CBA3EH NMPH MU3YYEHUH OpraHW4eckoi xumuu B 10 Kiacce ocymiecTBIsSETCS depe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
HOHATUH, SBJISAIOMINXCS CUCTEMHBIMH JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO [IUKJIIA.

OOmue ecTecTBEHHO-HAay4YHbIE IOHSTHSA: SIBICHWE, HAay4HBIH (DAaKT, T'MIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHUHTE3, KiIacCU(HKaIMs, MEepHOJUYHOCTb, HAOIIOICHHE, H3MEpEHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHHE.

®dusnka: MaTepus, SHEpPIusi, Macca, aToM, DJIEKTPOH, MOJIEKYJia, JHEPreTHYECKUH YpOBEHb, BEIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSHHE BelecTBa, (U3MYECKHE BEIMYHHBI U
€/IMHUILIBI UX U3MEPEHUSI.

buonorus: kierka, opraHu3m, onocdepa, 0OMeH BelecTB B OpraHu3zMe, GOTOCHHTE3, OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBObI, )KUPBI, (HEPMEHTHI).

I'eorpadusi: MUHEpalbl, TOPHBIE TIOPOJIbI, ITOJIE3HBIE HCKOIIAEMbIE, TOILTMBO, PECYPCHI.

TexHOJIOTHS: THILEBblE NPOIYKT, OCHOBBI PAallMOHAJIBHOTO IHMTAHUS, MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE Ipernaparbl, MaTepHalbl M3 HCKYCCTBEHHBIX H
CHHTETHYECKHX BOJIOKOH.

11 KJIACC OBIIIAA U HEOPTAHUYECKA A XUMU S

TeopeTnueckne 0CHOBBI XHMHH

Xumudeckuil aneMeHT. AtoMm. SIapo aroMa, M30TONbL. DJIEKTPOHHAsh 000J0YKa. DHEPreTHYecKue YPOBHHM, MOAYPOBHHU. ATOMHBIE OpOHTaNH, S-, p-, d-d3neMeHThl. OcoOeHHOCTH
pacripeeneHus JICKTPOHOB 10 OPOHUTAIISIM B aTOMaXx 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOAOB. JINEKTPOHHAs KOH(UTypalns aTOMOB.



Ilepuoauueckuii 3akon u [lepuoanyeckast cucrema xumuueckux saemMeHToB . M. MengeneeBa. CBsizb NepuoAnYecKoro 3akona u [leproanueckoil CUCTEMbl XUMUYECKUX 2JIEMEHTOB
. U. MenneneeBa ¢ COBpEeMEHHOI TCOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHCHHSI CBOMCTB XUMHUYCCKUX IJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIIIaM U
neprogaM. 3Haue€HUE TIEPUOAMYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHIBI XMMHUYECKON CBsA3U (KOBAJCHTHAs HEMOJIAPHAS W TOJSApHAs, MOHHAS, METaJUTMYecKas). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XIUMHYECKOH CBsI3M (OOMEHHBIN U IOHOPHO-aKIENTOPHEIH). BomopoaHas cBs3b.

BanentHOCTB. DneKTpoOTpUIIaTeNHHOCTh. CTeleHs OKHUCIeHNs. VIOHBI: KaTHOHBI W aHWOHEI. BemecTBa MONEKYIIPHOTO M HEMOJEKYIISIPHOTO CTPOEHH. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIeCTBA. THITBI KPUCTAIUIMIECKUX PEIIETOK. 3aBUCIMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTALTHUECKON PEIIETKH.

[TonsATHE 0 MUCTIEPCHBIX cHcTeMax. VICTHHHBIC U KOJUIOMIHBIC PacTBOPHI. MaccoBasi 10JIs BEIIECTBA B PaCTBOPE.

Knaccugukarms HeopraHudecknx coequHeHnil. HoMeHkIaTypa HeopraHn4eckux BemecTB. | eHeTnaecKas CBA3b HEOPraHMYECKIX BEIIECTB, MIPUHAICKAIINX K PA3INIHBIM KIIacCaM.

Xumrdeckas peakmus. Kimaccupukanus XUMAYECKAX PEaKIUi B HEOPTAaHWIECKON W OPraHMYeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MAcCHl BEIIECTB; 3aKOH COXPaHEHHS U TPEBPAIICHU
SHEPIHU TPU XUMHUCCKUX PEAKIUIX.

CKOpOCTh peakiuu, e€ 3aBUCHMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTuMblc peakimu. XHMHUYECKOe paBHOBecre. DakTophl, BIUSIONIAC HA COCTOSHUEC XMMUYCCKOTO PaBHOBECHS.
ITpunnun Jle Mlatense.

OnexTponauTHdeckas auccounarys. CuiabHble U ciadble MeKTponuThl. Cpena BOAHBIX PaCTBOPOB BEILECTB: KHCTas, HEUTpaidbHas, Meno4Has. [lonamue o 6000poOHOM nokasamere
(pH) pacmeopa. Peaxiuu noHHOTO 00MeHA. [ UOpOAU3 HEOP2AHUYECKUX U OP2AHUYECKUX BeUeCTNS.

OKHUCIHUTENEHO-BOCCTAHOBUTENBHBIE PEAKIMH. [lonsimue 06 21eKmpoause pacniagos u pacmeopos coieil. Ilpumenenue snexmpoausa.

DKcnepumenmanbvHble Memoobl U3yUeHUsA eeuiecme u ux npespawjenuii: neMorcrpanus tadbmun «[lepronndeckas cuctema xummdeckux 3nemenToB [ 1. MeHneneeBay; n3y4ueHue
MoJIeNIel KPUCTAIUTMYECKIX PEMIETOK; HAOMOJCHIE U OMIICAHUE IEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioXeHHE TEPOKCHIA BOAOPOIa B IPUCYTCTBUH KaTaIH3aTopa, ONpeAeICHIE
CpeIsl pacTBOPOB BEIISCTB C IOMOIIBI0 YHHBEPCATHHOTO WHIMKATOPA, PEAKIMH HMOHHOTO OOMEHA); MPOBEICHHE INMPAKTHYECKOW paboThl «BrusHME pa3muuHBIX ()aKTOPOB HAa CKOPOCTh
XIUMHYECKOH PEaKIIIm.

Pacuémmnuie 3a0auu

PacuéTtrl mo YPaBHCHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHCJI€ TCPMOXUMUNYCCKUEC paC‘léTbI, paC‘IéTbI C HUCIIOJIb30BAHUEM IIOHATHUA «MACCOBas J0JIA BECIICCTBA).

Heoprannuyeckasi Xumust

Hemeramnsl. [Tonoxxenne HemeTamwioB B [lepuoanyeckoii cucreme xumudeckux anemenToB /1.1, MenneneeBa 1 0coOeHHOCTH CTpoeHHUsI aTOMOB. Du3nueckue cBOWCTBA HEMETAIIOB.
AstoTponusi HeMeTaJUIoB (Ha pUMepe KUCI0poaa, cepsl, hocdopa u yriepoaa). XUMHUYECKAE CBOWCTBA BaXKHEHININX HEMETAIOB (TaJIOTCHOB, Cephl, a30Ta, pocdopa, yriepoaa U KpEMHHUs) U
UX COEAMHEHUH (OKCHOB, KUCIOPOICOAEPIKAIIMX KUCIOT, BOJOPOIHBIX COeAMHEHHH). [IpuMeHeHe BaXXHEUIIINX HEMETAJUIOB U UX COSAMHEHHH.

Mertamnsl. [Tonoxxenne metannos B [lepuoandeckoit cucteme xumudeckux 35emMeHToB J1. 1. Menaeneea. OcoO€HHOCTH CTPOSHUS DJIEKTPOHHBIX 000049eK aTOMOB MeTauioB. O0riue
(usndeckue cBoiicTBa MeTauioB. CIUIaBBl METAIUIOB. DJIEKTPOXUMUYECCKUN DSl HAIPSOHKCHUH MeTauioB. XMMHUYECKHE CBOMCTBA BRXHEHIINX METAUIOB (HATPHUH, KU, KalbIMA, MarHUH,
ANMIOMUHUH, IMHK, XpOM, KeJe30, Meb) U uX coeamHeHmd. OOmue crmocoObl MOMy4YeHUsT MeTaiioB. Memannypeus. Kopposus memanios. Cnocobwl 3awumer om xkopposuu. [IlpumeHeHne
METAaJUIOB B OBITY M TEXHHUKE.

DKcnepumenmanbhble Memoobl U3yUeHUs 6eujeCne U UX npeepaujenuil: N3y9eHne KoJuteKuuu «MeTaJuTsl U CIUIaBb», 00pa3oB HEMETAIUIOB; PEIICHHE YKCIIEPHIMEHTAIBHBIX 32124,
HaOJFO/ICHUE W ONHCAHUE JEMOHCTPAIIMOHHBIX W JJA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA aFOMUHHS C PAaCTBOPAMH KHCJIOT M IIeI0Yei, KaueCTBCHHBIC PEaKIMHd Ha KaTHOHEI
METaJIJIOB).

Pacuémmnuoie 3a0auu

Pacuérel Macchl BeliecTBa Wik 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MIIM 00hEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB; PacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIHH, €CIIH OJHO U3 BEIIECTB NMEET MPHMECH.

XuMus ¥ ’Ku3Hb

Ponp xumMuu B o0ecrieyeHnn 3KOJ'IOFI/I‘JCCKOf;I, 3HepFeTH‘IeCKOﬁ u l'II/IH_IeBOI\/’1 6630HaCHOCTI/I, pa3sBUTHU MEAWUIIUHBI. ITonstue o HAY4YHBIX METOJaX IMO3HAaHHA BEHICCTB U XUMHUYCCKUX
peaxum‘/i. Hpe}lCTaBHeHI/Iﬂ 00 O6H_II/IX HAYYHBIX IIPUHIUIIAX IMIPOMBIIIJICHHOT'O ITOJTYUYCHUA BaYKHEHIIINX BCIIICCTB.

UYenoBek B MHpPE BEIISCTB M MaTEPHAJIOB: Ba)KHEHIINE CTPOUTEIBHBIC MAaTEepPHAalbl, KOHCTPYKIIMOHHBIC MaTepHajbl, KPacKH, CTEKIIO, KepaMHKa, MaTepHalbl IS AJICKTPOHUKH,
HaHOMAaTEPHaJbl, OPraHMICCKIE U MUHEPAITBHBIC yIOOPESHUS.

Xumus v 30pOBbE YEIOBEKA: IPaBUIIA HCIIOIB30BAHUS JICKAPCTBEHHBIX MPEMapaToB; MpaBiia 0€30IT1aCHOT0 UCIIOJIF30BAHUS TPEMapaToB OBITOBOI XMMHU B IIOBCETHEBHOMN JKU3HU.

MesknpeaMeTHbIE CBSA3H



Peanmuzanusi MEXIIpEAMETHBIX CBA3eH IPH M3yYeHHWH OOLIel M HeopraHndeckod Xxumuu B 11 Kilacce OCYIIECTBISIETCS Yepe3 HMCHOJIB30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHATHUMH, SBISIOLUXCS CUCTEMHBIMU IS OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [UKIIA.

OO01ye ecTeCTBEHHO-HAayYHbIC OHATHUS: HAay4HBIH (DaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KJIaCCU(UKALUS, TIEPUOJUYHOCTD, HAOJIOICHHE, SKCIIEPUMEHT, MOEINPOBaHNUE,
U3MEpEeHue, BICHHUE.

@usnka: MaTepHs, 3HEPIUsA, Macca, aTOM, 3JEKTPOH, IIPOTOH, HEHTPOH, HOH, N30TOI, PaJHOaKTHBHOCTh, MOJIEKYJIa, YHEPTETUIECKIH ypOBEHb, BEIIECTBO, TE€I0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (pr3nvecKre BEININHbI U COAMHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buronorus: kineTka, opraHusMm, 3KocucTeMa, bnochepa, MaKpo-u MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

I'eorpadus: MuHEpansl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIIAEMBIE, TOILIMBO, PECYPCHI.

TexHOMOTHA: XUMHYECKass MPOMBIIIIEHHOCTh, METAUIYPrHs, IPOWU3BOJACTBO CTPOUTEIBHBIX MAaTEPHANIOB, CEIBCKOXO3SHCTBEHHOE NPOM3BOACTBO, IHINEBAasl MTPOMBIIUICHHOCTb,
(hapmaneBTHIECKas TPOMBIIUICHHOCTD, IPOU3BOJICTBO KOCMETHYECKNX IPETIAPaTOB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, YICKTPOHHAS IIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJJMETA «XUMMHASI»
IlesieBbIe OPHEHTHPBI Pe3yJbTAaTOB BocuTaHus Ha ypoBHe COO:

HanpasJjennst BocnuTaHus IleneBbie OpHEHTHPHI
1.I'paxnaHCKO-TaTPUOTHYECKOE 1.1.3Haromumii 1 MOOAIINI CBOIO MaTyl0 pOJUHY, CBOM Kpail, nMeromuii npeacTtasaeHue o Pogune - Poccun, ee Teppuropun,
BOCIIUTAHHE PacTOI0XKEHHH;
1.2.co3Haromuii MpUHAIEKHOCTh K CBOEMY HApOy U K OOIIHOCTH TpaxaaH Poccuu, MpoSBISIONINY yBaXKEHHE K CBOEMY H JPYyTUM
Hapozam;

1.3.moHUMAarOMHNA CBOIO COMPUIACTHOCTD K MPOIIIOMY, HACTOAIIEMY U OyIymieMy poaHoro kpas, cBoeit Poguns! - Poccun,
Poccuiickoro rocynapcraa;

1.4.nmoHuMaromui 3HaYeHNne TPaKJaHCKUX CUMBOJIOB (TOCyIapcTBEHHAs CUMBOJIMKa Poccuu, cBoero pernona), mpa3gHUKOB, MECT
MOYUTAHUS TePOEB U 3aLUUTHUKOB OTeuecTBa, MPOABIAIOUINI K HUIM YBaKEHHE;

1.5.umerommuii nepBoHavaIbHbIC IPEICTABICHUS O IPaBax U OTBETCTBEHHOCTH Y€JIOBEKa B OOLIECTBE, IPAXKIAHCKUX MIPAaBax U

0053aHHOCTSX;
1.6.MpUHUMAIOIIMH Yy4acTHE B )KU3HM KJlacca, 00I1e00pa30BaTe/IbHOM OpraHU3alliy, B IOCTYITHOH 110 BO3PACTy COLMAIbHO 3HAYMMOMN
JIeSITEIEHOCTH.
2.JlyXOBHO-HpaBCTBEHHOE 2.1.yBaxarommuii JyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEH CEMBH, CBOETO HapOJia, CEMEIHbBIE IIEHHOCTH C YY€TOM HallMOHAILHOMH,
BOCIIUTAHHEC peHHFI/IO3H0ﬁ MMPUHAJICI)KHOCTH,

2.2.CO3HAIONUH IIEHHOCTh KaXKI0M YeTI0OBEUECKOM KU3HU, TPU3HAIOIINN HHANBUIYATFHOCTh M JOCTOMHCTBO KaXI0T0 YEIOBEKA,
2.3.100porKenaTenbHbIH, MPOSBISAIONINA COIePEKNBaHNE, TOTOBHOCTh OKa3bIBaTh TIOMOIIIb, BRIPAXKAIONIUI HEMTPHUATHE TIOBEICHIIS,
MPUYUHSIONIETO (PU3UUYECKUI 1 MOPATBHBIN BpE IPYTUM JIFO/ISIM, YBAXKAIOIIHHA CTapIIIHX;

2.4 . yMerOIuii OLIEHUBATH MMOCTYIKH C MO3UIINHI UX COOTBETCTBUS HPABCTBEHHBIM HOPMaM, OCO3HAIOIINI OTBETCTBEHHOCTH 332 CBOU
MOCTYIIKH.

2.5.BIaferonuii MPeCTaBICHUSIMHI O MHOTOO0Pa3UH S36IKOBOTO U KYJIETYPHOTO MTPOCTPaHCTBA Poccuu, MMEroNuii mepBoHaYalibHbIC
HAaBBIKH OOIIICHUS C JTIOJFMH Pa3HBIX HAPOJIOB, BEPOUCIIOBEIAHU.

2.6.cOo3HAIONNH HPABCTBEHHYIO M 3CTETUIECKYIO IIEHHOCTH JIUTEPATYPHI, POTHOTO S3BIKA, PYCCKOTO SI3BIKA, TIPOSBIIIONIHA HHTEPEC K
YTCHMUIO.

3. DCcTeTHYeCcKOe BOCIIUTAHUE 3.1.criocoOHBIN BOCIIPUHUMATH ¥ YyBCTBOBATh NMPEKPACHOE B OBITY, MIPHUPO/JIE, UCKYCCTBE, TBOPUYECTBE JTIOACH;

3.2.mpoSIBIAIONINI HHTEPEC U YBaXKEHHUE K OTEUECTBEHHON 1 MUPOBOH XY OKECTBEHHOMN KYIbTYPE;

3.3.1pOsBISIOMINNA CTPEMIICHHE K CAMOBBIPAYKEHHUIO B PA3HBIX BUJIaX XYAOXKECTBEHHOM E€ATeIbHOCTH, HCKYCCTBE.

4.®du3ndecKoe BOCIHTAHHUE, 4.1.0epeXHO OTHOCAIIHICA K (DU3HMUECKOMY 370POBBIO, COOIOAAIOIINEI OCHOBHBIE MPaBUIIA 3/JOPOBOTO U 0€30MaCHOTO IS ce0s 1
(hopMupOBaHUE KYIBTYPHI JIPYTUX JtoJiei 00pasa )KM3HU, B TOM YUCIie B MHPOPMAITMOHHOH cpeJie;




3JI0POBbBS 1 SMOIIMOHAIIBHOTO
Onaromnosyyust

0COOEHHOCTH C Y4Y€TOM BO3pacTa.

4.2 .BHaneronIiii OCHOBHBIMU HaBBIKAMY JTUYHOU U OOIIECTBEHHOW TMTUEHBI, 0€30IaCHOTO TMIOBEACHUS B OBITY, IPUPOJE, O0IIECTBE;
4.3.0pUCHTHPOBAHHBIN HA (PU3NUECCKOE PAa3BUTHE C YIETOM BO3MOXKHOCTEH 3/I0POBbS, 3aHATUS (U3KYIBTYPOH U CIIOPTOM;
4.4.co3HAOMUH ¥ IPHHAMAIOIINI CBOIO TIOJIOBYIO IPHHAIIE)KHOCTH, COOTBETCTBYIOITHE el ICHXO(H3NIECKHEe U TIOBEACHIECKIE

5. TpynoBoe Bocniutanue

5.1.co3Haromuii IEHHOCTh TPY/Ia B )KU3HH YEJIOBEKa, CEMbH, OOILIECTBA;
5.2.POSIBIISIONINI YBAXKCHUE K TPYY, JIOISAM Tpyaa, OepekHOE OTHOIICHUE K Pe3ysIbTaTaM TPy/ia, OTBETCTBEHHOE MOTPEOJICHNE;
5.3.IpOSBIISIOMIHNA HHTEPEC K Pa3HBIM MPOQPECCHIM;
5.4.y4acTBYIOIIUN B pa3IMYHBIX BUIAX JOCTYITHOTO IO BO3PacTy TPyJa, TPYIAOBOH NEATEIBHOCTH.

6.9K0JIOTHUECKOE BOCIIUTAHUE

JKUBBIM CYIICCTBaM;

6.3.BBIpaKaIONIMi TOTOBHOCTh B CBOEH JI€ATEIbHOCTH IPUIEPHKUBATHCS SKOJIOTHYECKUX HOPM.

6.1.MOHMMAFOIINH IICHHOCTD MPUPO]IbI, 3aBUCUMOCTD KH3HH JIFOJICH OT MPUPOJIbI, BIVSHHE JTFOICH Ha PUPOY, OKPYKAIOIIYIO CPEIY;
6.2 .TIpOSIBIISIOIINM JTI000BE M OepeKHOE OTHOIIIEHUE K TIPUPOJIE, HEMIPHUATHE TCHCTBHMA, TPHHOCSIIINX BPEI MIPUPOE, 0COOCHHO

77.11eHHOCTH Hay4YHOTO MTO3HAHUS

YBaXXCHUEC K HAYYHBIM 3HAHUAM, HAYKE;

TYMaHHTapHOH 00JIaCTSAX 3HAHUSL.

7.1 .BI)Ipa)KaIOHII/Iﬁ IMO3HABATCJIbHBIC UHTCPECChI, aKTUBHOCTD, JIF0003HATEILHOCTE U CAMOCTOSATEILHOCTE B IMO3HAHWU, UHTEPEC U

7.2.00ma1ar0K i IepBOHAYAIEHBIMHA TTPEICTABICHUSMHI O IPUPOIHBIX U CONMANBHBIX 00BEKTaX, MHOr000pa3uu 0OBEKTOB U SBICHUIA
IIPUPOBL, CBA3U )KUBOW U HEXKUBOU NMPUPOJBL, O HAYKE, HAYYHOM 3HAHUU;
7.3.AMEIOIHNi TepBOHAYATFHBIC HABBIKYM HAOOEHH, CHCTEMATHU3aIlUN H OCMBICIICHUS OIBITAa B €CTECTBEHHO-HAYYHOH U

Ne IMepeyeHsb TeM, IVIAHUPYEMBIX IJIsl 0CBOCHHS 00YYaAKIIMMHUCS KoanuectBo Hcnoan3yemble LeneBble OPHEHTHPHI
n/m aKaJeMUYeCKHX YacoB, 3JIEKTPOHHBIE YUeOHO- Pe3yJabTATOB BOCIIUTAHUSA
OTBOJAMMBIX HA OCBOEHHE | METOIHYECKHX MATEPUATBI
Ka:K10i TeMbl
10 KJIACC
1 Pa3nea 1: Teoperuueckue 0CHOBBI OPraHHYeCKOl XUMUM 3 https://lesson.edu.ru/04/10
1.1 Tema 1: I[Ipeamer opranudeckoil XuMun. TeopHus XUMUYECKOTO CTPOCHHUS 3 POIII (ypoxk 1 B 10 xi1.) 5.3,7.1
opraHnueckux coeanaennii A.M.bytneposa
2 Pa3nen 2: YrieBoaopoabl 13 https://lesson.edu.ru/04/10
2.1 Tewma 2: [IpenenbHble YIIIEBOAOPObI. AJTKAHBI 2 POUI (ypok 2 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tewma 3: HenpenenbHble YrIIeBOAOPOIbI: aTKEHBI, AIKAUEHBI, aIKHHBI 6 POUI (ypok 3 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tema 4: ApoMaTuiecKkue yriaeBoa0pOIbl 2 POUI (ypok 4 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.4 | Tema 5: IIpupoaHbIe HCTOYHUKHU YTIIEBOJIOPOIOB U HX NepepaboTka 3 POIII (ypoxk 5 B 10 k1) 5.3,6.1,6.2,7.1,7.2,7.3
3 Pa3nea 3: Kucaopoacoaep:kaiiue opraHu4ecKue coeTuHeHUs! 13 https://lesson.edu.ru/04/10
3.1 Tema 6: CriupTsl. DeHon 3 POUI (ypok 6,7 B 10 k1.) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
3.2 Tewma 7: Anpnerunbl. Kap6oHoBbie KUCIOTHI. CIOXHBIE 2PUPHI 7 POHUI (ypok 8,9 B 10 k1.) 6.1,6.2,6.3,7.1,7.2,7.3
3.2 Tema 8: YriaeBoasl 3 POHI (ypok 10,11 B 10 Kki1.) 6.1,6.2,6.3,7.1,7.2,7.3
4 Pa3nen 4: A3orcoaep:kaniue OpraHu4ecKue coeJuHeHUsI 3 https://lesson.edu.ru/04/10
4.1 Tema 9: AMuHBI. AMUHOKHCIIOTEL. benknu 3 POHUI (ypok 12 B 10 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
5 Pa3nen 5: BbICOKOMOJIEKYJISIPHBIE COeIMHEHUSI 2 https://lesson.edu.ru/04/10
5.1 Tema 10: ITnmactmaccsl. Kayuyku. Bomokna 2 POUI (ypok 14,15,16,17,18 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
B 10 xJ1.)
Hroro: 34 gaca




11 KJIACC
1 Pa3nea 1: Teoperuueckue 0CHOBbI XMMHH 13 https://lesson.edu.ru/04/11
1.1 Tema 1: Ctpoenue atomoB. Ilepuonnueckuii 3axoH u Ilepuonuueckas cuctema 3 PO (ypok 1,2 B 11 xi1.) 5.3,7.1
xumudeckux snemenToB J[.1. Menneneera
1.2 Tema 2: Ctpoenue BemecTBa. MHOroo0pasue BemecTB 4 POII (ypok 3,4 B 11 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
1.3 Tema 3: Xumuueckue peakuuu 6 POIII (ypok 5,6,7 B 11 i1.) 7.1,7.2,1.3
2 Pazgen 2: Heoprannueckasi XuMusi 16 https://lesson.edu.ru/04/11
2.1 Tema 4: MeTamnsl 6 POHI (ypok 4.1,4.2,5.3,6.1,6.2,6.3,7.1,
9,10,11,12,13,17 B 11 xi1.) 7.2,13
2.2 Tema 5: Hemeranbl 8 POHI (ypok 14,15 B 11 ki1.) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tewma 6: CBsi3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2 7.1,7.2,1.3
3 Pa3nea 3: Xumus u xu3Hb 4 https://lesson.edu.ru/04/11
3.1 Tema 7: XuMust 1 )KU3Hb 4 POUI (ypok 18 B 11 ki1.) 4.1,4.2,5.3,6.1,6.2,6.3,7.1,
7.2,1.3
Hroro: 33 yaca
MNOYPOYHOE INIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Coaep:xanue JKcnepuMeHTAIbHbIe METOAbI H3y4YeHUs BellecTB U
n/n MX IIpeBpaLlleHU I
Pasnea 1: Teopernyeckue 0CHOBBI OpraHuyeckoil xumum (3 yaca)
Tema 1: Ilpeomem opzanuueckoii xumuu. Teopusa Xxumuueckozo cmpoenus opeanuydeckux coedunenuii (3 uaca)
1 [Ipenmer opraHUYECKOl XUMUHU [Ipemmer opraHndeckoil XuMuu: € BOSHIKHOBEHHE, Pa3BUTHE U 3HAUCHHE B | - 03HAKOMJICHHE ¢ 00pa3IlaMy OPTaHMYECKUX BEIICCTB U
2 Teopus CTpOCHUS OPTaHIYECKUX MOJIyYEHUHU HOBBIX BELIECTB U MaTepuasioB. Teopus CTpOeHUs MaTepHallaMH Ha UX OCHOBE;
coemuaeHuit A. M. Bytneposa, eé opraHuyeckux coequHeHuii A. M. bBytiepoBa, €€ OCHOBHBIE [TOJIOKEHHUS. - MOJICTTHPOBAHUE MOJICKYJI OPraHHYECKIX BEIIECTB; -
OCHOBHBIC ITOJIOKEHHS CrpykTypHBIE POPMYITBI OPraHUIECKHAX BEMIeCTB. | OMOIOTHS, H30MEpHSL. HaOJIO/ICHUE W OITMCAHWE IEMOHCTPAITHOHHBIX OIIBITOB
3 Hpe,Z[CTaBJ'IeHI/Ie 0 KJ‘[aCCI/I(i)I/H(a]_[I/II/I XuMuyeckas CBs3b B OPraHNYCCKUX COCAUHCHUAX — OJUHAPHBIC U I10 IPEBPALICHUIO OPTAaHNYECKUX BEIIECTB ITIPU
OPraHMYIECKUX BEIIECTB. KpatHble cBsi3u. [IpencraBienue o KinaccuuKaluy OpraHMYecKrX BEIeCTB. | HarpeBaHuu (IUIaBieHHe, OOyrIIMBaHUE U TOPEHUE).
Homenknatypa opraHn4ecKux Homenknatypa opraHM4ecKUX COEAMHEHUH (CUCTeMaTHUeCKas) U
COeTHHEHUI TpUBHAIbHbBIE HA3BAaHNSI BAKHEHUIIINX MPEICTaBUTENEH KIaCCOB
OpPTraHUYECKUX BEIIECTB.
Paznen 2: YraeBogopoabl (13 yacoB)
Tema 2: Ilpedenvhvie yeneso00opoovt. Ankauwl (2 uaca)
4 IIpenenpHble yrIeBoOPOIsl. AJKaHB | AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUII psii. MeTaH 1 3TaH —
5 MeraH u 3Tan MPOCTEHNINNE IPECTABUTENN ATKAHOB: (PU3NUECKHe U XUMHUECKIE
CBOWCTBA (PEaKIMU 3aMEIICHHS U TOPCHHS), HAX0XKICHHE B TIPUPOJIE,
MOJIy4E€HUE U IPUMEHEHHE.
Tema 3: Henpeoenvhoie y2neso00opoovl: aikensl, aikaouensl, arkunsl (6 uacos)
6 AJIKEHBI: COCTaB U CTPOCHUE, AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psia. DTUIIEH U MPOIMUICH —
TOMOJIOTHUECKUHN PSII. MPOCTEHIIINE IPEICTABUTEIH ATKCHOB: (PH3UUCCKUEC U XUMUICCKUE
7 DTUIICH U MPOTIICH CBOWCTBA (PEeaKIUU THAPUPOBAHNS, TAIOTCHUPOBAHUS, THAPATALIUH, - OJy4YeHHE STUJIEHA U U3yYEHHUE ero CBONCTB
OKHCIICHHS U TOJIMMEPHU3AIIH ), TIOJIyYeHHE U IPUMESHEHHE.
8 AJKaJIueHbl. Anxanuensl. Byranuen-1,3 u MetunOyTaauen-1,3: crpoeHre, BaKHEHIITHE




AJKaIueHbl.

XUMHUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonyyenue
CHHTETHYECKOT0 KayuyKa U PEe3UHBIL.

10 AJIKMHBI: COCTaB U OCOOEHHOCTH AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUSI, TOMOJIOTHYECKUH PSIII.
CTPOEHUS], TOMOJIOTHUECKUH psiA. AneTunes — npocTeimuii npecTaBUTeNb AIKMHOB: COCTaB, CTPOEHHE,
11 AneruneH (usnyeckre 1 XUMHYECKUE CBOWCTBA (Peakuy THAPUPOBAHHS,
raJIOTeHUPOBAHUS, THPATAIUY, TOPEHHUS), TOJIyUYSHHE U IPUMEHECHHUE.
Tema 4: Apomamuueckue y2n1e6000poodul (2 uaca)
12 Apensl. benzon Apensl. beH3o: cocTas, cTpoeHUe, PU3HIECKUE U XUMUYECKUE CBOHCTBA
13 I'eneTHueckast cBsI3b MEXIY (peaxkumy raJoreHUPOBaHMS U HUTPOBAHUS), TOJIyIECHHE M IPUMECHEHHE.
YTJIEBOJIOPOAAMH TokcnuHOCTB apeHoB. | eHeTHUYECKas CBA3b MEX/y yIIIEBOAOPOJaMH,
MPUHAIJISKANTIMHI K PA3IHYHBIM KIACCaM.
Tema 5: IIpupoousie ucmounuku yz2nee000pooos u ux nepepadomka (3 uaca)
14 [TpupoHbIe HCTOYHUKH [IprponHbIe HCTOYHUKH YTIIIeBOA0pOoA0B. [IpupoIHbIA ra3 1 Moy THHIE - 03HAKOMJICHHE ¢ 00pa3laMHy Iu1acTMace, KaydyKoB 1
yrieBoaoposoB. IIpupoaHslii ras, Hedrsaable ra3el. Hedth 1 €€ mponcxoxaerne. Crioco0s! mepepadoTku pe3unsl; kKomieknuu «HedTs» u «Yromsy;
15 [TpupomHbIe HCTOYHUKH He(TH: meperoHka, KPEeKUHT (TepMUYECKUH, KaTATUTUYECKHH ), TUPOJIN3. - MOJICTIMPOBAaHUE MOJICKYIT YTIIEBOJIOPOJOB U
yrieBonoponos. Hedts. [IpoxyxTel HEepepabOTKH HEPTH, NX TPUMEHEHUE B TIPOMBIIIJICHHOCTH U B TaJIOTCHOTIPOU3BOTHBIX
ObITy. KaMeHHBIH yroyib ¥ NpOJIYKTHI €ro NepepadoTKH.
16 Pacuérnsle 3anaun Brruncienus 1o ypaBHEHUIO XUMHUYECKOH peakliuu
(Mmacchl, 00BEMa, KOJTHMUECTBA UCXOAHOTO BEIIECTBA UITH
MIPOAYKTa PeaKkIMU M0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIN
IIPOAYKTOB PEaKLUH).
Paznen 3: Kuciopoacoaep:kammue opranudeckue coequnenus (13 yacon)
Tema 6: Cnupmut. @enon (3 uaca)
17 IIpenenbHble OTHOATOMHBIE CITUPTHI. IIpenenbHblEe OJHOATOMHBIE CIIUPTHL. METaHOJ U 3TaHOJI: CTPOCHHUE, - IPOBEJICHUE, HAOJIIOACHHE U OTIMCAHUE
MertaHOJ ¥ 3TAHOJI: CTPOCHUE, (u3nUecKre 1 XUMHIECKNE CBOWCTBA (PEaKK C aKTUBHBIMU METaJJIaMH, JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB,
¢u3nIecKne CBOWCTBa rajoreHOBOJIOPO/IaMH, TOPEHHE), TPUMEHEHNE. Bo1opoaHbIE CBSA3N MEXK Y Ka4eCTBEHHbIE PEaKIM1 OJHOATOMHBIX CITUPTOB
18 MeTaHoJ 1 3TAaHOJI: XUMHYECKHE MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOIAa U 3TAHOJIA HA OPTaHU3M (oxucnenue sranona okcugoM meau(1l)), MEOroaToMHBIX
CBOHCTBa YelIoBeKa. CHHPTOB (B3aMMOJIEHCTBHE TIINIIEPHHA C THAPOKCHIOM
19 MHoroaTtomHble ciupThl. DeHon MHoOroaToMHbI€ CIUPTHL. DTHUIEHTIUKONb U TITULIEPHH: CTPOCHHE, meu(ID))
(u3HUecKre ¥ XUMHIECKHE CBOWCTBA (B3aMMO/ICHCTBHUE CO IIEIIOYHBIMA
MeTaJUIaMH, KaueCTBEHHAs! PEaKIysl Ha MHOTOaTOMHBIE CITUPTHI). JleiicTBre
Ha OpTraHu3M uesioBeka. [IpuMeHenne rmnepyuHa 1 3THIICHIJTHKOJIS.
DeHoJ1: CTpoeHHEe MOJIEKYITbI, (PU3MYECKUEe U XUMUYECKUE CBONCTBA.
Toxcuunocth pernona. [Ipumenenue deHona.
Tema 7: Anvoezuovt. Kapoonoswie kucnomot. Cnoscuvie 3¢puput (7 uacos)
20 Anbaeruapl. Dopmanbaerus, Anbaerupl U KeTOHbI. DOpMabAeTH I, alleTATLETH I CTPOCHHE,
areTaIbIeT U (u3nvecKre M XMMUIECKHE CBOUCTBA (PEaKIINU OKUCIICHHS 1
21 Anbaerunpl. @opmaibaeru, BOCCTAaHOBJICHHS, KAUECTBCHHBIE PEAKIINN), IOITyIECHNE U IPUMECHEHHE. - IPOBEICHNE, HAOIIOACHNE U OTIMCaHNe
areTaIbIeT U Ayemon: cmpoenue, gusuueckue u xumuyeckue ceolucmea (peaxyuu JIEMOHCTPAIIMOHHBIX OIBITOB: aJIbJIETHIO0B (OKHUCICHUE
OKUCIeHUs. U 60CCIMAHOBNIEHU), NONyHeHUe U NPUMEHEHUe. aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) n
rugpokcugom meau(1l)
22 MypaBbHHas U YKCYCHasl KUCIIOTBI OHOOCHOBHBIE ITpeIeIbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs 1 - CBOIICTBa pacTBOpa YKCYCHOU KUCIIOTHI.

YKCYCHAs KUCJIOTBI: CTPOCHHE, (1)I/I3I/I‘-I€CKI/IG M XUMUYECKUE CBOMCTBA




1 IIPUMCHCHUC.

(cBoiicTBa, 00LIME I KiIacca KUCIIOT, PeaKiys dTepUpUKaLIK), IOTyIeHHE

23 CreapuHOBast U OJIEMHOBAST KUCIIOTHI. CreaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK MPEICTABUTENH BBICIIMX
Mpiia KapOOHOBBIX KHCIOT. MBIJIa KaK COJIM BBICIIUX KaPOOHOBBIX KUCIIOT, HX
Molollee JeHCTBUE.
24 CrnoxHble 3hUpbI CrnoxHnble 3UpPHI KaK IPOU3BOIHBIC KapOOHOBBIX KHUCIOT. ['Haponu3
CJIOXKHBIX 3(UPOB.
25 Kupsr. Kupsr. I'maponus sxupos. [IpuMmenenue xupoB. buonoruyeckas poib
JKHPOB.
26 Ypok 0000IIeHHs 1 KOHTPOJIS
Tema 8: Yeneeoowt (3 uaca)
27 VYrneBobl. YTrieBoasl: COCTaB, KIacCU(UKAIHS YTICBOAOB (MOHO-, - U - IPOBEICHNE, HAOIOACHNE U OTIHCAHHe
28 I'moko3a, Kpaxmalr, IeJuTioI03a moJIrcaxapuabl). [ IIroKo3a — mpocTeHIiii MOHOCaxXapua: 0COOEHHOCTH JIEMOHCTPAIIMOHHBIX OIBITOB: B3aNMOACHCTBHE
CTPOCHUS MOJICKYIEI, (PU3NICCKHE 1 XUMUICCKHE CBOUCTBA Kpaxmaia ¢ Ho1oM)
(B3aumogpeiicteue ¢ ruapoxcuaom Mean(1l), okucnenne aMMAaTHBIM
pactBopoMm okcuna cepedpa(l), BoccTaHoBICHIE, OPOKECHHE TIFOKO3HI),
HaXOXICHUE B TIPHPOJIE, TPUMEHEHHE, OHOJIOTIYecKas poib. @OTOCHHTE3.
®pyKTO3a Kak u30Mep ItoKo3bl. Caxaposa — npedcmasumens
oucaxapudos, 2UOpoU3, HAX0NHCOeHUe 8 NPUPOOe U NPUMEHEHUE.
Kpaxman u nemironos3a kak npupoHbie noauMmepbl. CTpoeHne Kpaxmana 1
HeJUTI0N03bl. DPU3UYecKe U XUMHYECKHUe CBOMCTBA Kpaxmaia (THIPOIu3,
KaueCTBEHHAs peakius ¢ HoJ0M).

29 Pacuérnsle 3agaun Boruncienus 1o ypaBHEHUIO XUMHUYECKOH peakliuu
(Mmaccher, 00péMa, KOJTMYEeCTBa UCXOJHOTO BEIIECTBA MIIH
MIPOAYKTA PEaKIUX 0 H3BECTHEIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIICCTB FITH
MIPOAYKTOB PEaKIUN).

Pa3gen 4: A3oTconepikamne oprannieckue coennnenus (3 yaca)
Tema 9: Amunvt. Amunoxuciomot. beaku (3 uaca)
30 AMMHBI. AMMUHOKHCJIOTBI. Amunvl. Memunamun u aHuIuK: cocmas, cmpoernue, usuiecKue u
XuMuyeckue ceolcmea (coperue, 83aumooelicmeaue ¢ 000U U KUCTIOMAMLL).
AMUHOKHCIIOTHI KaK aM(OTepHBIEe OpraHHYecKie coequHeHns. Dusndeckue
Y XUMHUYECKUE CBOMCTBa aMUHOKHUCIIOT (Ha IPUMEpPE TIHIHA).
bronornueckoe 3HaueHNe aMUHOKHCIIOT.
31 benku Ilentuapl. benku kak MpUpPOAHbIE BBICOKOMOJIEKYJISIPHBIE COCIUHEHMSL.
ITepBuuHasi, BTOpUYHAs M TPETHUHAS CTPYKTypa OeIKkoB. XUMHUYECKHE
CBOMCTBa OEIKOB: TUAPOIH3, IEHATYpAIlHsl, KAUeCTBEHHbIE PEaKIuy Ha
Oenku.

32 IIpakTukym - HaOJIIOZICHHE W OTIMCAHUE JIEMOHCTPAITMOHHBIX OTIHITOB:
JieHaTyparus 0eJIKOB Py HArpEBaHUH, [IBETHHIC
peaxImu OCIKOB.

Paznen 5: BoicokomoseKyJasipHble coefnHeHus (2 yaca)
Tema 10: Ilnacmmaccor. Kayuyxku. Bonokua (2 uaca)
33 ITnactmaccel. Kayuyku. Bonokna | OCHOBHBIC OHATHS XHMUHU BRICOKOMOJICKYJISIPHBIX COCTUHCHUIH: MOHOMED, | - O3HAKOMJICHHE ¢ 00pa3liaMu IPUPOIHBIX U




MOJIMMEp, CTPYKTYPHOE 3BEHO, CTCIICHb MOJIMMEPU3AIIH, CPCIHSS
MoJieKysipHast Macca. OCHOBHBIC METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX
COCJIMHCHUI — MOJMMEepH3alus U MOTUKOHICH Caus. [liacmmacceol
(noausmunien, NOAUNPONULEH, NOTUSUHUIXIOPUO, NOTUCUPOT).
Hamypanouwiii u cunmemuuecxkue kayyyku (6ymaouenosuiii,
XZIOPONPEHOBbILL U U30NPEHOBYIL). Borokna: namypansHble (XI10NOK,
wepcmy, WENK), UCKYCCMEEHHbLE (ayemamnoe 80JIOKHO, 8UCK03ad),
cunmemuyeckue (KanPoH U 1d8cam).

HNCKYCCTBCHHBIX BOJIOKOH, ITJIACTMACC, KaAY4yKOB.

34 HroroBast KOHTponbHas paboTa

Hroro: 34 yaca

MNOYPOYHOE INTAHUPOBAHUE
11 KJIACC

Ne Tema ypoka Coaep:xanue IpakTnuyeckue padoTnl
n/n

Pa3znea 1: Teopernueckue ocHoBbl XuMuu (13 yacoB)

Tema 1: Cmpoenue amomog. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema xumuueckux nemenmos /1. H.

Menoeneesa (3 uaca)

1 Xumuueckuil anemeHT. Atom. Snpo Xumuueckuil aneMeHT. AToM. Spo aToma, H30TOIBI.
aToMa, U30TOTIbI

2 DnekTpoHHas 000JI04Ka. OnexTpoHHas 060104Ka. DHEPreTH4ecKrue YpOBHH, OYPOBHU. ATOMHBIE
DHepreTudecKue ypoBHH, MOTYPOBHU opOutanu, s-, p-, d-3nemeHTbl. OCOOEHHOCTH pacTpeiesieHUs DIEKTPOHOB

MO OPOUTANIIM B aTOMAaX 3JIEMEHTOB IIEPBBIX YCTHIPEX MMEPUOJIOB.
DeKTPOHHAs] KOH(PUTYPAIHs AaTOMOB.
3 Ilepnoauueckuii 3aKoH U Ilepuoauueckuii 3akoH u Ilepuoanueckas cucTeMa XMUMUYECKUX DJIEMEHTOB
[lepuoauueckas cucrema xumudeckux | . M. MenneneeBa. CBsi3b nepuoguueckoro 3akona u [lepuonnueckoit
anementoB . . Menzaeneena CUCTEMBI XUMHUYECKUX 35ieMeHTOB JI. . MenneneeBa ¢ COBpeMEHHOM
TEOpHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIECTB
0 TPYIIaM U TIepruoaM. 3HaYeHUE ITEPHOINICSCKOTO 3aKOHA B Pa3BUTHH
HayKH.

Tema 2: Cmpoenue sewgecmea. Mnozooopaszue geeujecme (4 uaca)

4 Crpoenue BeulectBa. Bujbl CrpoeHue BeniecTBa. XMMUU€ECKasi CBsI3b. BUIbI XUMUUECKOH CBSI3U
XUMHUYECKOHN CBSI3M: KOBaJIEHTHAS (KoBaNieHTHAsl HETIOJISIPHAS U TIOJISIPHASI, MOHHAS, METaJITHIecKas).
HEMOJISIPHAS ¥ TOJIApHAas MexaHu3MBI 00pa30BaHU KOBAICHTHON XMMHYIECKOH CBSI3M (OOMEHHBINA 1

5 Buasl xumuyeckoi CBSI3U: HOHHAS, JIOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3b.

MeTajTndecKas BanentHocTh. DnekTpooTpunaTenbHOCTh. CTeneHsb okucieHus. MoHsbr:

KaTHOHBI U aHHOHBI. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOoeHUs. 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTBA. THIThI KPUCTAIUNIMIESCKUX
peméToK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT THIIA KPUCTAIIINYECKON
PELIETKHU.

6 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. ITonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUAHBIE PACTBOPHI.
MaccoBas 101 BELLIECTBA B pacTBOPE.

7 Knaccugukarus HeopraHudaeckux Knaccudukanus Heopranmeckux coenuHennii. HomeHknarypa




coequHeHni. I'eneTnyeckas CBI3b
HEOpPraHMYECKUX BEIECTB

HCOPraHUYCCKUX BCIICCTB. T'eneTuyeckas cBsI3b HCEOPraHn4CCKUX BCIICCTB,
TMpUHAJIC)KAIUX K pa3JIMYHBIM KJIaCCaM.

Tema 3: Xumuueckue peaxyuu (6 uacoes)

8 Xumuueckasl peaxiusi. Xumuueckas peakiust. Kinaccupukaiusi XAMHISCKUX PCAKIHiA B - meMoHcTparwms tadnui «[leproandeckas cucrema
Knaccuukanus XUMHYSCKUX PEaKIid | HCOPraHMYCCKOU M OPTraHUYECKON XUMHU. 3aKOH COXPAHCHHS MacChl xumuueckux snemenToB JI.M. MenneneeBay;
BELIECTB; 3aKOH COXPAaHEHUS U MPEBPAILLEHUS SHEPTUH [IPH XUMUUYECKUX
peaKuusx. Pacuétsl o ypaBHEHUSIM XUMHUYECKUX PEaKLUi, B TOM
YHUCIIe TEPMOXUMHUYECKUE PacUETHI, pacu€Thl ¢
HCIIOJIb30BAHMEM TOHITHS «MacCOBas JOJIS BEIIECTBAY.
9 CKOpOCTh peakuuu. XUMHIeCKoe CKOpPOCTPh peaknny, e€ 3aBUCUMOCTD OT pa3IIHBIX (hakTopoB. OOpaTuMble | TPOBEICHHUE MPAKTHIECKON paboTh «BrmsHue
paBHOBeCHE. DIEKTPOIUTHICCKAs peakmmy. XuMudeckoe papHoBecre. DaKkTOpHI, BIUAIONINE Ha COCTOSTHUE pa3UIHBIX (PaKTOPOB HA CKOPOCTH XUMUIECKOH
IUCCOIHAIHS. xumuueckoro pasHosecusd. [Tpunuun Jle [llatense. peakuum».
OnexTponuTrdeckas aucconnarysi. CHIbHbBIE U cIa0ble QIEKTPOIHTHL
10 Peakuyn HOHHOTO OOMEHa. Cpena BOJHBIX PacTBOPOB BEIIECTB: KUCIAsl, HEHTpallbHAas, ETOYHAS. - I3Y4YEHHE MOJIeIeH KPUCTAITMYECKIX PEIETOK;
IHonamue o 60o0opoonom nokazamene (pH) pacmeopa. Peakunu HOHHOTO HaOJIIO/ICHUE W OITMCAHNE IEMOHCTPAITUOHHBIX H
obmeHa. [ udpoaus Heopeanuueckux u OpeaHu4ecKux euecms. 1a60PaTOPHBIX OMBITOB (Pa3oKEeHHE MEPOKCUIA
BOJZIOPOJIa B IPUCYTCTBUU KaTajau3aTopa, ONpeeieHne
Cpelbl pacTBOPOB BEIIECTB C IOMONIbIO YHUBEPCATLHOTO
WHUKATOpa, PEaKIMd HOHHOTO OOMEHA)
11 OKHCITUTENBHO-BOCCTAHOBUTEIBHBIC OKHCIUTENbHO-BOCCTAHOBUTENBHBIC peakuu. [lonsamue 06 snexmponuse
peakuuu. pacniasos u pacmeopos conell. llpumenenue snexmpoausa.
12 Ypok 000011eHuSs] U TOBTOPEHHUS
13 Ypok 00001IeHHUS ¥ KOHTPOJIS
Pasnen 2: Heopranuueckasi xumus (16 yacoB)
Tema 4: Memannwt (6 uacos)
14 Meramisl. ITonosxeHnue MeETaNI0B B Merannsl. [lonoxxenue metraioB B [lepuoanueckoii cucreMe XUMHUECKUX
[Neprommdaeckoii cucreme xumuueckux | anmemeHToB /1. . MenneneeBa. OcoOEHHOCTH CTPOCHHUS IEKTPOHHBIX
anemenTtoB J[. 1. MeHneneeBa. o0omouek atoMoB MeTauioB. O0mure pu3nIecKre CBOHCTBA METAJUIOB.
®du3nyecKkre CBOMCTBa METAIIIIOB. CriaBbl METAJUIOB. DJIEKTPOXUMUUECKUH psiJl HANPSKEHUM METaIIOB.
15 XHAMHUYECKHE CBOMCTBA Ba)KHEHTITHX XuMudeckue cBOMCTBA BaKHEHIIINX METAJUIOB (HATPHUH, KA, KaTbITHiA,
METaJUIOB M UX coequHeHui. Hatpwuii, MAarHui, aTFOMAHUH, IIHK, XPOM, JKEJIe30, MEJb) U HX COCTUHCHUI.
KaJIui, KaJdbIi, MarHAH
16 XUMHYECKHE CBOMCTBA BaXKHECHIIIMX
METAJIJIOB ¥ MX COCAUHECHUI.
ATIOMUHUH, IUHK, XPOM, JKEJIEe30,
MeJlb
17 O6urue crocoObl MOTyYeHUS O6ue crocoObl MOTYYEeHUS MeTAIOB. [IpuMeHeHne MeTaJIoB B OBITY U
MeTtauioB. [I[puMeHeHe MeTalIoB B texauke. Memannypeus. Kopposus memannos. Cnocodul 3auumol om
OBITY U TEXHUKE. KOppo3uu.
18 IIpakTukym - I3y4eHHUE KOJUIEKIINH «MeTallulbl M CIUIaBBD», 00pa3IoB

HEMCTAJIJIOB

- Ha6J'IIO,Z[€HI/IC " OImMCaHue JEMOHCTPAIUOHHBIX U
J'Ia60paT0pHLIX OIIbITOB (BBaHMOHeﬁCTBHG TUApOKCHUaa
AJIIOMHHHS C paCTBOPAMU KHUCJIOT U meﬂoqeﬁ,




Ka4YCCTBCHHBLIC PCAKIIMU Ha KATHOHBI MeTaJ’IJ’IOB).

19 Ypok 000011eHHS] U TOBTOPEHHS
Tema 5: Hememannwt (8 uacos)
20 Hewmeranmebl. [TonokeHne HEMETAIIOB Hewmerannel. [lonoxxenne Hemeramios B [lepuoauueckoit cucreme
B [lepuoauueckoii cucreme XUMHYeCcKHX 371eMenToB J[.1. MenaeneeBa u 0COOCHHOCTU CTPOCHUS
XUMHYecKuX snemenToB J[.1. aToMoB. OU3MYCCKUE CBOMCTBA HEMETAIUIOB. AJUIOTPOITUS HEMETALIOB (Ha
MenneneeBa. @U3nMUeCKre CBOKWCTBA npuMepe KUciiopona, cepbl, hocdopa u yriaepoaa). XuMuveckue CBOUCTBA
HEMETAJIJIOB. Ba)XHEHIIINX HEMETAJUIOB (TaJOTCHOB, CEPBI, a30Ta, pocdopa, yriepoaa u
21 XUMUYECKHE CBOMCTBA BaYKHEUIITUX KPEMHHS) U UX COSANHEHHH (OKCHIOB, KUCIOPOICOACPIKAIINX KHICIIOT,
HEMETAJIJIOB ¥ UX COSTUHEHUN. BOJIOPOJTHBIX COCTMHEHUIN).
I'amorensr
22 XUMHYEeCKHE CBOMCTBA BaXKHEHUIITIX
HEMETAJJIOB U UX coeuHeHui. Cepa
23 XUMHYECKHEC CBOMCTBA BaXKHEHIITHX
HEMETAJJIOB U MIX COCIMHCHMA. A30T
24 XUMHYECKHEC CBOMCTBA BaXKHEHIITHX
HEMETAJJIOB U MIX COCIMHCHMM.
Dochop
25 XUMHYECKHEC CBOMCTBA BaXKHECHIITHX
HEMETAJIJIOB U UX COCIUHCHMUI.
Yriepon ¥ KpeMHUR
26 IIpumeneHye BakHENIIUX HEMETAUIOB | [IpuMeHeHMe BaKHEHIINX HEMETAIUIOB U UX COCIUHEHUM.
W UX COCIMHCHUM.
27 Ypok 06001eHNsT U KOHTPOJIS Pacuérs! Macchl BemecTBa WM 00bEMa ra30B MO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, MacCe WU 00bEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; PACUETHI
Macchl (00pEMa, KOMMYECTBA BEMIECTBA) POITYKTOB
pEeaKkLuu, €CJIM OJJHO U3 BEILIECTB UMEET PUMECH.
Tema 6: Ceazb opzanuyieckux u Heopzanuyeckux eewjecme (2 uaca)
28 I'enernyeckas cBs3b HEOPraHUUECKUX Heoprannueckue u oprannyeckue Kuciaotel. Heoprannueckue u
1 OPraHMYECKUX BEILECTB. OpraHUYecKre OCHOBaHUSA. AM(MOTEpHbIC HEOPTAaHMUYECKHUE U
29 HroroBas KoHTpoNbHas paboTa OopraHuyeckue coelnHeHus. [ eneTruueckas cBI3b HEOPraHUUECKUX U
OpraHMYeCKHX BEIIECTB.
Pasznen 3: Xumus u xxu3ub (4 yaca)
Tema 6: Xumusn u yncusus (4 uaca)
30 Pomnp xumun B o0ecrieueHnn Ponb xumuu B 00ecTieueHUN SKOJIOTHIECKOM, YHEPTETHUECKON 1 MUTIIEBOM
9KOJIOTHYECKOH, SHEPTETUIECKON U 0€30MacHOCTH, Pa3BUTHUH MEIUIIUHBL. [IOHATHE 0 HAYYHBIX METO/IaxX
MUIIEBOH OE30MACHOCTH, PA3BUTHH MO3HAHUS BEIIECTB U XUMHUUYECKUX peakuuil. [IpencraBnenns o6 oOmux
MEIUIUHBL. HAyYHBIX IPUHLHUIIAX POMBIIICHHOTO MOJIYYeHHs BaXKHEHIINX BEIIECTB.
31 UenoBek B MUpPE BELLECTB U UenoBek B MUPE BELIECTB U MaTEPUAJIOB: BaXKHEUIIINE CTPOUTEbHbBIE

MaTepualioB

Marepuabl, KOHCTPYKIIMOHHBIE MAaT€PHAIIbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepuasl Ui SJIEKTPOHUKH, HAHOMaTepralibl, OpraHMuecKHue 1
MHHEpPAJIbHBIE yI00pEHHSI.




32

Xumus u 310POBLC YCJIOBCKA

XuMus U 30pOBBE UeIOBEKA: MpaBUila UCIIOJIb30BAHUS JIEKAPCTBEHHbIX
npenapaToB; MpaBuia 0E30MaCHOTO HCIOIb30BAHUS MPEHAPATOB OBITOBOM
XUMUH B IOBCEHEBHON KU3HHU.

33

3aKJIIOYUTENbHBIA YPOK

Hroro:

33 gyaca
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