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MNOSICHUTEJIBHAS 3AIIUCKA

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

- depepanbHoli paboyell mporpaMMBbl cpeiHero oduiero oopasoBanus no xumuH (it 10-11 xiaccos) (6a30oBbIii ypoBeHb) 2023 T.;

- ®enepanbHOIT OCHOBHOW 00pa30BaTeNbHON MporpaMmoii cpeanero oouero oopasosanus (IIpukas Munucrepcrsa npocerienus: Poccuiickoit denepanun ot 18.05.2023 Ne 371 «O6
yTBepxkIeHnH (enepaipHoil 00pa3oBaTeNbHON IPOrpaMMBbI CpeTHEro oomiero oopasoBanus» (3apeructpupoBan 12.07.2023 Ne 74228);

- TpeboBanwmii k pe3yibraram ocsoerust OOIT COO, npexncrasiaenHsix B PI'OC COO (yrBepxneH nmpukazom Munnpocsemenust PO or 31.05.2021 r. Ne287);

- Konmenmmu mnpemomaBanmst ydeOHOTO mpeaMera «XHMHS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit ®exepannu, peaqn3yoONMX OCHOBHBIE 00IIe00pa3oBaTebHBIC
nporpaMmmsl (yTB. Pemennem Komnernn Munnpocsenienns Poccnn, mpotokon ot 03.12.2019 N I[1IK-4BH);

- IIporpammer Boctiutaruss MBOY JIsuackas COLT No28.

Jannas nporpamMma coctapiera Ha ocHoBe Jlmnuu YMK: Xumus. I'adpuensu O. C., Octpoymos U. I'., Cnaakos C. A. (10-11) (ba3oBblii)

Hcnonp3yemble yueOHUKH n3naTenbeTBa «IIpocBermenne»:

- Yueonuk «Xumua» 10 knace, l'adpuensin O. C., Octpoymos U. T'., Craakos C. A. u ap. Yuebnuk 10-To KI1acca 3HAKOMHUT CTapIICKIACCHUKOB C 0OTaTBIM MHPOM OPTaHHYECKHUX
BEIIIECTB U pean3yeT U0 B3aUMOCBSI3U XUMHUECKOTO CTPOCHHUS 3THX BEIECTB C UX CBOWCTBAMU U MPUMEHEHUEM.

- Yueonuk «Xumus» 11 kiaace, I'aopueasn O. C., Ocrpoymor U. I'., CaagkoB C. A. u ap. Conepxanue yueOHuka 11-ro kimacca crmocoOCTBYeT (OPMHPOBAHHUIO CIUHOU
XMMHUYECKOI KapTUHBI MUPA Y BBITYCKHUKOB CPEIHEH MIKOJIBI TyTEM pacCMOTPEHHMs OOLIMX Il HEOPTaHWYECKOW M OPraHN4ecKOW XUMUH MOHSATHH, 3aKOHOB U TEOPHH.

3apepménnas mpeamerras nuHus YMK O.C. INabpuensHa mo xumuu paspabortana B cooTBerTcTBHH ¢ TpeboBanusmu OI'OC cpennero obimiero oOpa3oBaHus. Y YeOHUKH JIMHHH
BKJIIOYeHBI B DeiepanbHblil epeueHb U PEKOMEH/IOBAaHBI K HCHOJIB30BaHUIO B 001Ie00pa3oBaTelbHbIX opranu3anusax. ConepkaHue Kypca BHICTPOSHO JIOTHYHO U JIOCTYITHO B COOTBETCTBUH C
CHCTEMHO-/ICSITEJIbHOCTHBIM TIOAX00M Ha OCHOBE HMepapXuu yueOHbIX mpoOseM. CoueraHue TpaJulMOHHON KOHLENIUH B CONEPKAHUM Kypca U METOJMKH IPOOJIEMHOTO 00yueHus, ojaadya
Marepuasa B JOTUKE HAyYHOTO MO3HAHUS CIIOCOOCTBYIOT TOCTIKEHHUIO IPEIMETHBIX i METAPEIMETHBIX PE3YJIbTATOB OCBOCHUS Kypca XMMHUH Ha 0a30BOM ypoBHE. TeopeTHuecKHe TOJIOKECHUS
Kypca IIHPOKO MOJKPEIUICHBI AEMOHCTPAIHIOHHBIMU XUMHUECKHMH 3KCIIEPUMEHTAMH, JJA00OPAaTOPHBIMH ONBITAMH U MpaKkTHYeCKUMH padotamu. [IpuBenéHHbIe mocie maparpagos BOIpock U
3aJjaHusl TIO3BOJIIIOT c(hOPMHUPOBATh JOCTATOYHBIN NEpeUeHbh YMEHUH M KomneTeHnui. C [epio TMOBBIIEHNS YIeOHOH MOTHBALMY CTAPIICKIACCHUKOB B COAEPXKAHUH Kypca OCYIIECTBIICTCS
UHTETpAIis C MpEeaIMEeTaMH €CTECTBEHHO-HAYYHOTO W TyMaHUTApHOTO LWKJIOB, CTPYKTYpHpOBaHWE 3amaHuii mo pyOpukam: "IIpoBepbre cBom 3HaHms", "IIpumeHuTe cBOM 3HaHWA",
"Hcnonp3yiiTe nomoMHUTENbHYI0 MH(DOopManuio”. s OCTHXKEHHS JIMYHOCTHBIX PE3yJbTaTOB OOydYeHHS B yUEOHHKE PAaCKPHIBACTCS POJb POCCHHCKNX XHMHKOB B CTAaHOBJICHHH MHPOBOW
HayYKH, OCBEIIAIOTCS] COBPEMEHHBIEC HAIPaBICHUS Pa3BUTH HAYKH U TEXHHUKH, PACKPBIBAIOTCS CBA3M H3y4aeMOI'o MaTepraa ¢ pa3IuIHbIMA BUAAMH NPO(HECCHOHATIHHOMN e TeTbHOCTH.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMWS»

Xummdaeckoe 00pa3oBaHue, MOTydaeMoe BBIITYCKHUKAMH CPEIHEH IMIKOIbI, SBISETCS HEOTHEMIIEMON 9acThI0 MX 00pa30BaHHOCTH. OHO CITY’KHUT 3aBEPIIAIOIIMM ITAMIOM peaji3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITIOUEBBIX IIEHHOCTEH, MPHUCYNIMX IEIOCTHOW CHCTEME XHMHUYECKOro 00pa3oBaHUSA. OTH IIEHHOCTH KAacaloTCs MO3HAHMSA 3aKOHOB IPHUPOJIHI,
(hopMupOBaHHA MHPOBO33pPEHHS M OOIIEH KyJIbTyphl YeJOBEKa, a TAaKXKe JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOLICHHMS K CBOEMY 3/J0POBBI0 M MPHUPOIHOI cpene. PeammsyeTcs XxuMudIeckoe
o0pa3oBaHKe y4yaluxcs CpeAHeH MIKOJbI CPeICTBaMK YUeOHOTro IpeaMera « XUMUs», COAEPIKaHUE U MMOCTPOCHHE KOTOPOTO ONPEEIICHbI B MPOrpaMMe ¢ y4E€TOM Crieliu(UKn HayKH XUMUH, e€
3HAYCHMS B TIO3HAHWH NPHUPOBI M B MaTEpUAIbHOM XU3HN OOIIECTBa, a TAKXKE ¢ yU4ETOM OOIMMX Iesiel N IPUHIIUIIOB, XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPEJHET0 O0IIero
obpazoBanus B Poccuiickoit @enepannu. Tak, Hanpumep, npu GOPMHUPOBAHNH COJEPIKAHUS TIpeIMeTa « XUMUS» YUTEHBI CIIEAYIOIIIE TOJIOKEHNUS O clienn(UKe U 3HAUSHUH HAYKH XHUMHUH:

- X¥MUs KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK HTpaeT 0cOO0YIO pOJib B COBPEMEHHON MBUIIM3ALNH, B CO31aHIH HOBOHN 0a3bl MaTepuaibHON KynbTypbl. OHa BHOCHT CBOH BKJIAJ B
(hopMHpOBaHNE PalMOHATIBHOTO HAYYHOT'O MBIIUICHHS, B CO3/1aHHE LIEOCTHOTO MPEACTABICHUS 00 OKpY’KafolIeM MHUpPE KaK O €JMHCTBE MIPUPOJIBI U YEJIOBEKa, KOTOpoe (hOPMHUPYETCS] B XUMUHU
Ha OCHOBE ITOHNMAaHUsI BEIIECTBEHHOT0 COCTaBa OKPY’KAIOIET0 MUPa, OCO3HAHHS B3aMMOCBS3H MEXKJIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMHU 00JIACTAMH ITPUMEHEHHS.

- TecHo B3amMoOAEHCTBYS C JIPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTajla HEOTHEMJIEMOH YacThbl0 MHUPOBOH KYJIBTYpHI, HEOOXOIMMBIM YCIIOBHEM YCHEUIHOTO TPY/Aa W >KH3HU
Kaxaoro ujeHa obOmecTBa. CoBpeMEHHas XMMHS KaK HayKa CO3MIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HampaBlieHa Ha pelIeHHe TIOOaTbHBIX NMPOOJIEeM YCTOHYMBOTO pPa3BHUTHS
YeJI0BEYEeCTBAa — CHIPHEBOW, SJHEPTETHIECKOH, IMTUIIEBOH, IKOJIOTHYECKON O€30IIaCHOCTH M OXPAHBI 3I0POBbSL.

B cootBercTtBum ¢ o6mumu nemsivu 1 npuHnunamMu COO coxepxanne npeamera «Xumms» (10—11 xmacesl, 6a30BBIH ypOBEeHb U3YyUCHHS) OPHCHTUPOBAHO MPEUMYIIECTBEHHO Ha
O0MIEKyNbTYpPHYIO MTOJTOTOBKY O0yYaromuXcs, HEOOXOIUMYIO UM ISl BRIPaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEITHOTO BKIIFOYCHHUS B KU3Hb COLIMYMA, IIPOIOJDKEHUS 00pa30BaHUS B
Pa3NUYIHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMHEH.

CocTaBIISIIOIMMH NpeaAMeTa « XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHndeckas XuMus» n «O01as 1 HeopraHuyeckasi XMMHsI», OCHOBHBIM KOMITIOHEHTOM COJIEpP>KaHMsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHMUI 110 HEOPTaHWYECKOW XUMUH (C BKIIIOUEHHEM 3HAHUH M3 00IIeil XMMUHM) U OpraHndeckod XxumMun. @opMUpOBaHHE TaHHOH CUCTEMBI 3HAHUH
IPU N3y4YSHUH MTpeMeTa 00eCIIeunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0O MHOT000pa3Hsi BEIIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPUI XHMMUH.


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124843
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!68985
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!68985

Crpykrypa cogepkanusi KypcoB — «Opranudeckass xuMusi» u «OOmas 1 HeopraHmduecKkas XUMHs» c(OpMHUpOBaHA B MPOrpaMME Ha OCHOBE CHCTEMHOTO MOAXOAa K M3YUEHHIO
yueOHOro Marepuana M OOYCIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUI HA OMNPENCIEHHBIX TEOPETHYECKMX YPOBHSX. Tak, B Kypce OpraHMYECKOW XHMHH BEILIECTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCHYECKONW TECOPHUH CTPOCHUS OPraHWYECKHX COCIMHEHHH, a TaKKe HAa yPOBHE CTEPEOXMMHUYCCKHX M 3JIEKTPOHHBIX NPEICTaBJICHUN O CTPOSHHH BEIIECTB.
CeeneHnsa 00 M3y4aeMbIX B Kypce BELIECTBAX HAIOTCS B Pa3BUTUH — OT YTJIEBOJOPOAOB IO CIIOKHBIX OHOJIOTMUECKH aKTHBHBIX COCIMHEHWH. B Kypce opraHHYecKodl XMMHH ITOTydaioT
pasButue chOpMHUPOBAHHBIE B OCHOBHOH ILIKOJIE IEPBOHAYAIBHBIC MPEACTABICHUS O XMMHUUYECKON CBSI3H, KIACCH(UKAIIMOHHBIX MMPHU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX
CTPOCHUS, 0 XUMHUYECKON pPEeaKIUH.

[Ton HOBBIM yrioM 3peHUs B IpenMere «XUMHs» 0a30BOTO YPOBHS paccMaTpUBAeTCsl M3YYEHHBIH B OCHOBHOH IIKOJIE TEOPETUUECKHH Marepuasl U (aKTOJIOTMYECKHE CBEICHHUS O
BEILlECTBAaX U XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mas 1 HeopraHn4eckast XUMUsD yJalliuMcsl PeJoCTaBIIeTCs BO3MOXXHOCTh OCO3HATh 3HAYCHUE TIEPUOJMYECKOTO 3aKOHA C
00IETeOPETUUECKUX U METOJ0JIOTHYECKHUX O3, NTy0)Ke MOHSATh HCTOPUUECKOE N3MEHEHUE (DYHKIMI 3TOr0 3aKoHa — OT 0000maronie 10 00bICHAIONIEH 1 NPOTrHO3UPYIOIIEH.

Envnas cucrema 3HaHMH O BaKHEHIIMX BELIECTBAaX, UX COCTaBE, CTPOCHHM, CBOMCTBAX M NPHMEHEHHH, a TaKXKe O XMMUYECKHUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
HpoTeKaHusl AomosHseTcss B Kypcax 10 m 11 kmaccoB aneMeHTaMM COJCp)KaHHSA, UMEIOUIMMH KyJIbTYpPOJIOTHUSCKHH W MPUKIATHOW XapakTep. JTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAHHUIO
B3aMMOCBSI3H XMMHH C JPYTHMH HayKaMH, PACKPHIBAIOT €€ POJIb B MO3HABATEIBHON U MPAKTHUECKOI ESITENbHOCTH YEI0BEKA, CIIOCOOCTBYIOT BOCIUTAHHIO YBAXKEHHS K MIPOIIECCY TBOPYECTBA B
o0J1acT! TEOpHU W MPAKTHIECKUX MPHIIOKECHUH XMMHUH, TIOMOTAIOT BHIITYCKHUKY OPHEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMAaX, CBSI3aHHBIX C XUMUCH, KPUTHUECKA
OCMBICIIUBAaTh MH(OPMANNIO W MPUMEHATH €€ Ul IMONOTHEHHs 3HAHUM, PEHICHUs] MHTEIUIEKTYAIBHBIX M 3KCIEPHMEHTAIBHBIX HCCIEIOBATENbCKUX 3a/1ad. B memoM coxepxanue ydeOHOTO
npenMeTa «XUMHS» JAaHHOTO YPOBHS M3YUCHHSI OPHEHTHPOBAHO HAa (DOPMHUPOBAHKE y YUAIMXCS MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHHS (DHIIOCOPCKUX HAEH, TAKNX KaK: MaTepHAIbHOE
€IMHCTBO HEOPTaHWYECKOTO W OPTaHMYECKOTO MHpPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOEHHEM, MIO3HABAEMOCTh NPHUPOAHBIX SIBICHUH IyTEM 3KCIEPHUMEHTA U PELICHUS
MPOTUBOPEUUI MEXKAY HOBBIMH (paKTaMH U TEOPETHYECKUMH MPEIIOCHUTKAMH, OCO3HAHUE POJIM XMMHUH B PEILICHUU HKOJIOTHUECKHUX MPOOJIEM, a TaKkKe mpobsieM cOepeKeHNs] YHEPreTHIECKIX
PecypcoB, CHIPbsI, CO3IaHMSI HOBBIX TEXHOJIOTHH U MaTepHaoB.

B maHe penieHus 3amad BOCIUTaHMS, Pa3BUTHA U COLMANM3alMKM OOYYalOUIMXCs NPUHATHIE MPOTPAMMOM IMOJAXOAbI K OIPEACNCHUIO COJACPXKaHUS M IOCTPOCHUS IpeaMeTa
npeaycMaTpuBaloT (GopMHUpOBaHKE Y yUalUXCsl YHUBEPCAIBHBIX YUeOHBIX JEHCTBUI, MMEIOIIMX 0a30BOE 3HAUEHHE JJIsl PA3JINYHBIX BUJIOB NEATEILHOCTH: PElIeHHs NpodJieM, OUCKa, aHAIN3a
1 00paboTku nHGOopMaLuK, HEOOXOIUMBIX JUIs TPUOOPETEHHMS ONBITA TPAKTUYECKOW M UCCIIe0BATEIbCKOM AEATEIBHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUU XHUMUH.

Opranuzanust 00pa30BaTENbHON JESATENFHOCTH IO YYeOHOMY IpEAMETY «XHMHA» OCYHIECTBIISICTCS C HCIOJIB30BAHHEM OOOpPYIOBAaHMS LEHTPAa ECTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOH HanpaBieHHocTeH «Touka pocTay.

HEJHU U3YYEHHUSA YYEBHOI'O IPEAMETA «XUMMSI»

I'maBHBIMH LENSIMH U3YUYEHUS MIpeaAMeTa «XUMHUS» B CpeHEH MIKoIe Ha 6a30BOM YPOBHE SIBIISIOTCS:

- (QopmupoBaHHe cHCTEMBl XHMMHUYECKHMX 3HAHWH Kak Ba)KHEWIIEH COCTaBIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B OCHOBE KOTOPOH JIeKaT KIFOYEBHIE ITOHATHS,
(yHmaMeHTaIbHbIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W TIOHMMaHHE CYIIHOCTH JOCTYITHBIX 0000MIIEHNI MUPOBO33pPEHUECKOT0 XapaKTepa, O3HAKOMJIEHHE C HCTOpUer
UX Pa3BUTHUS U CTAHOBJICHUS;

- (popMHUpOBaHKE U Pa3BUTHE TPEJCTABICHUI O HAYYHBIX METO/aX IMO3HAHUS BELIECTB U XUMHUYECKHX PeaKlnii, HEOOXOIUMBIX JJIsi IPUOOpPETEHHs] YMEHHH OPUEHTUPOBATHCS B MUDPE
BEIIIECTB ¥ XMMUYECKUX SIBJICHUH, IMEIOIINX MECTO B IPUPOJE, B MPAKTHUECKON U MOBCETHEBHOI KU3HH;

- pa3BUTHE yYMEHHMH W CIOCOOOB ESATENHHOCTH, CBS3aHHBIX C HAOJIOJEHHEM M OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM MpaBHil 0E30I1acHOTO OOpalleHus: ¢
BEIIIECTBAMH.

Hapsany ¢ aTuM comeprkaTesibHas XapaKTepUCTHKa IeNiell W 3a/ad W3ydeHHs IIpeaMeTa B IIporpaMMme yTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IIPHOPUTETAMHU B
cucrteMe ooOmero cpemgHero ooOpaszoBanus. CerofHs B IIPENOAABAaHMM XHMHUH B OONbIIeHd CTENEHW OTAAETCS NPENNOYTCHHE INPAKTHUYECKOH KOMIIOHEHTE COJEpXKaHUs OOydeHMUs,
OPHEHTHPOBAHHON Ha ITOJrOTOBKY BBIITyCKHMKA IIKOJBI, BJIA/ICIOIETO HE HAaOOpPOM 3HaHMH, a (DyHKIMOHAJIHHOW TPaMOTHOCTBIO, TO €CTh CHOCOO0AMH M YMEHUSIMH aKTHBHOTO IOJyYCHHUS
3HAHUH U IPUMEHEHUs] UX B PEAIbHOM JKU3HU JUIA PELIEHUs] MPaKTUYEeCKUX 3a/1a4.

B 37011 CBsI3UM IIpU M3yUeHNH MTpeaMeTa «XUMHUsD) JOMUHHUPYIOIIee 3HaYeHHe TPHOOPETAIOT TaKKe LIEJIN U 33/1a4H, KaK:

- ajanTanus 00yJarouMXcst K YCJIOBUSM TMHAMHYHO Pa3BUBAIONIETOCS MUPA, (POPMUPOBAHUE HHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEIbHOMY MIPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX dKH3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX MIPUMEHEHUEM;

- (hopMupoBaHHe y 00ydJaIOMMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), IMEIOMINX YHUBEPCATHFHOE 3HAUCHHE VIS PA3IMYHBIX BHIIOB JIEATEIHHOCTH: PEIICHHUS MPoOIeM,
TIOWCKa, aHanmu3a U 00paboTky MH(pOpMAIH, HEOOXOANMBIX AJIS IPHOOPETEHNS OTBITA NEATSIFHOCTH, KOTOpas 3aHUMAeT BAKHOE MECTO B TIO3HAHUM XUMHHM, a TaKXKe I OICHKH C TO3UINI
9KOJIOTHYECKOH 0e3011aCHOCTH XapaKkTepa BIUSHHS BEIIeCTB M XMMUYECKHUX ITPOIIECCOB Ha OPTaHN3M YeJIOBeKa M IPUPOIHYIO CPeny;



- pa3BUTHE II03HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAJIbHBIX H TBOPYECKHUX CIIOCOOHOCTEH 00YyYaloIMXcsi: CIOCOOHOCTH CaMOCTOSTENILHO MPHOOPETaTh HOBBIC 3HAHUS 10 XMMHH B
COOTBETCTBMU C JKU3HEHHBIMH ITOTPEOHOCTSAMHM, HCIOJIB30BAaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTMM [Vl IOMCKa M aHaiuu3a y4eOHOW M HaydHO-NOIYJSpHOH HH(opmanun
XHMHYECKOTO COAEPIKAHMS;

- (popMupoBaHHe U pazBUTHE Y OOYUAIOIIUXCS aCCOIMATUBHOTO W JIOTMYECKOTO MBIIIICHUS, HAOMIOJaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIMMEI, B
YaCTHOCTH, NIPY IUIAHUPOBAHUU M TIPOBEACHHH XUMHYECKOTO IKCIICPUMEHTA;

- BoOCHHUTaHWe Yy oOy4arommxcs YOEeKIEHHOCTH B TyMaHHCTHYECKOW HAmpaBiIEHHOCTH XHMHH, €€ Ba)XKHOH pOJIM B pPEUIEHWH TJI00aNbHBIX NPOOJeM palMOHAIBEHOIO
MPUPOIOTIONB30BaHUS, OMIOJTHEHHS YHEPreTHYECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO PABHOBECHS; OCO3HAHMSI HEOOX0IMMOCTH OEpeXXHOr0 OTHOIIEHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a
TaKoKe MPHOOPETEHNs OIIbITa HCIIOIB30BAHUS MOTYUYEHHBIX 3HAHUH ISl IPUHSATHS TPAMOTHBIX PELICHUH B CUTYalMsAX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMU.

Lenun u 3amauu U3y4eHUs MpeaMera «XUMHUs MOIYYWId MOAPOOHYI0 METOJMYECKYI0 MHTEpPIpETalio B paszaeie nporpammbl «llnaHupyemble pe3ynbTaTbl OCBOSHHS MpEaMETay,
Onarogapst ueMy oOecriedyeHo YETKOe IPeJICTaBICHUE O TOM, KaKUe 3HaHUS M YMEHHUS! IMEIOT PSIMOE OTHOLICHHUE K Pean3alii KOHKPETHOW 1IEIH.

MECTO YYEBHOI'O IPEIMETA «XUMMUSI» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO xuMus SBiIIeTCS 00s3aTeIBHBIM IIPEIMETOM Ha YPOBHE CPEeIHETO 00mero 00pa3oBaHus.

Jannas nporpaMMa npexycMarpuBaeT n3ydenue xumud B 10-11 ximaccax - 1 gac B Hezenro, Bcero - 67 acos (34 u 33 yaca COOTBETCTBEHHO).



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

[TmarupyeMble pe3yIbTaThl IO YI€OHOMY MPEAMETY «XHMUsD OIMHMPAIOTCS Ha BEAYINNE IIEIEBbIE YCTAHOBKH, OTPAKAIOIINE OCHOBHOH, CYIITHOCTHBIM BKJIaJ N3y4acMON IPOrpaMMEI B

pa3BHUTHE JINIHOCTH OOYJAIOIINXCS, UX CIIOCOOHOCTEH € MCIIOIb30BaHNEM 000pynoBaHus eHTpa «Todka pocTay.

JINYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBHM C CUCTEMHO-IEATEILHOCTHBIM MOJIX0JIOM B CTPYKTYpE TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS IpenMera « XUMUs» Ha yPOBHE CpEHEro 00Iero 00pa3oBaHus BbIJEICHBI
CJIeIyIOLINE COCTaBIIIOILNUE:

———O0CO3HaHKE 00yYarOUMMHUCS POCCUHCKOM IPaskIaHCKOI HAEHTHYHOCTH — FOTOBHOCTH K CAMOPa3BHUTHIO, CAMOCTOSITEIBHOCTH ¥ CAMOOIIPEACIICHHIO;
HaJIW41e MOTUBAIMU K 00YUEHUIO;
———IIeJIeHaINpaBJIeHHOE Pa3BUTHE BHYTPEHHNX YOCKICHUH IMYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH U HCTOPUYECKUX TPAJULIMI 0a30BOH HAyKH XUMHH;
TOTOBHOCTH M CIIOCOOHOCTH 00Y4YaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOECH JEATENLHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, TPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOTO

o0Opa3oBaHmUs;

HaJIMYUe IPaBOCO3HAHMS 3KOJIOTHUECKOH KyJIbTYpPBI 1 CHOCOOHOCTH CTaBUTH LIEIH U CTPOUTH KU3HEHHBIC TUIAHBL.

JIMgHOCTHBIE pe3yNabTAaThl OCBOCHHS INpeaMeTa «XHMHS» JTOCTHIAaloTCS B €AMHCTBE y4eOHOM M BOCHMTATENBHON AEATENHHOCTH IIKOJIBI B COOTBETCTBHM C I'yMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTAMH M HJeallaMH DPOCCHHCKOrO TPa)KIAaHCKOTO OOINecTBA, MPUHATBIMH B OOIIECTBE HOPMaMH W TPAaBHJIAMH TOBEACHHUS,
CIIOCOOCTBYIOIMMH TIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJIEHUS JWYHOCTH OOydaromuxcs. JINUHOCTHBIE pe3yabTaThl OCBOCHUS IpenMeTa « XUMHS» OTPaxatoT
Cq)OpMI/IpOBaHHOCTI) OIIBITA TT03HABATEILHON 1 HpaKTquCKOﬁ JACATCIBbHOCTHU o6yt1a101u1/1xc;1 o p€ajnM3alu NpUHATHIX B O6I_HGCTBC HGHHOCTCIZ, B TOM 4YHCJIC B HaCTH:

1. I'paxaaHCcKOro BOCIUTAHMSA:

———O0CO3HaHHUS 00YYAIOIMMUCS CBOUX KOHCTHTYIIHOHHBIX ITPaB 1 0053aHHOCTEH, YBOKEHHUS K 3aKOHY U IPABOIOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOp‘IﬁCKOﬁ JACATCIbHOCTHU TIpU CO3JaHUUN y‘le6HI:IX IMPOCKTOB, PCIICHUUN yqeGme U IO3HABATCJIBHBIX 3aJa4, BBINIOJJHCHHH XHUMHYCCKHUX
SKCIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apI'yMEHTHI IPYTHX IIPY aHAIN3€ PA3INYHbIX BHJOB y4eOHOH NeaTenbHOCTH;

2. I1aTpHOTHYECKOr0 BOCIIMTAHUA:

TIEHHOCTHOT'O OTHOIIEHHS K HICTOPHIECKOMY U HAyYHOMY HacJIeIUI0 OT€YEeCTBEHHON XHMUM;

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

——HHTepeca U II03HaBATEILHBIX MOTHBOB B TIOJIy4EHUH U MOCIEAYIOIIEM aHaJ3e HH(YOPMALUK O IepeIOBEIX JOCTHXEHHUSIX COBPEMEHHOI 0T€UeCTBEHHOW XUMUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

——HpPAaBCTBECHHOI'O0 CO3HAHUA, STUICCKOI'O MMOBEACHUS,

CIOCOOHOCTH OLICHUBATHL CUTYyalluH, CBA3AaHHLIC C XUMHUUYCCKHUMU SABJICHUAMH, WU MPUHHUMATb OCO3HAHHBLIC PCHICHHA, OPUCHTUPYICH Ha MOPAJIbHO-HPABCTBECHHBLIE HOPMBI U

LIEHHOCTH;

TOTOBHOCTHU OLICHUBATH CcBOE MOBEACHUE U TOCTYIIKHU CBOUX TOBapPIHlefI C HO3I/IIII/II‘/’I HPABCTBCHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE HOCJ'IG}Z[CTBI/II71 OTHUX IMMOCTYIKOB;
4. ®opMHUPOBAHMSA KYJbTYPbI 310POBbSI:
TIOHUMaHHS [IEHHOCTEH 3/10pOBOT0 M Oe301acHOTr0 00pasa >KU3HH; HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DPM3HMUYECKOMY M IICHXHYECKOMY 3710pOBBIO;
——co0uroIeHunst TpaBuII 6€30MaCHOT0 OOPAIEHNUS C BEIECTBAMHU B OBITY, TOBCEHEBHOM )KU3HU U B TPYJIOBOH AEATEIHHOCTH;
——IIOHMMaHUs [IEHHOCTH NPaBHJI MHAMBUAYAJIHHOTO U KOJUICKTHBHOTO O€30IaCHOTO TTOBEJCHHUS B CUTYAIUSX, YTPOKAIONIUX 310POBBIO 1 )KU3HH JIFO/IEH; OCO3HAHUS MOCIEICTBUN U
HETIPUSATHS BPEAHBIX NPUBBIYEK (YIOTpeOIEeHHS aJIKOT0JIsl, HAPKOTHKOB, KypEeHHS);
5. TpyaoBOro BOCIMTAHUSA:
KOMMyHPIKaTPIBHOﬁ KOMIICTCHTHOCTH B y‘leGHO-HCCHC}]OBaTCHBCKOﬁ JCATCIBHOCTH, OGH.[CCTBGHHO HOJ'IC3HOI\/'I, TBOp‘IeCKOﬁ " ApYyTUuX BUJAaX ACATCIBHOCTH,
———YyCTAaHOBKH Ha aKTHBHOE yJacCTHE B PEIICHUH MPAKTHYECKIX 33/1a4 COIMATLHON HAIIPABICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIBI);
——UHTepeca K MPaKTHIeCKOMY H3yUICHHIO IPoQeccuii pa3InIHOTO Poja, B TOM YHCIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN 110 XHMUH;
YBAXECHMSI K TPYLy, JIOJSIM TPYZa U pe3yabTaTaM TPYAOBOM JESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYAILHOH TpaeKTOPHH 00pa3oBaHusi, Oyaylied mpopeccun U peaan3ainui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMW, HHTEPECOB U MOTpebHOCTel 001ecTBa;




6. JK0JI0rM4ecKoro BOCIIMTAHUS

9KOJIOTUIECKH LEJIECO00PA3HOTO OTHOIIEHHS K MPUPOAE, KAK HCTOYHHKY CYIIECTBOBAHHS )KU3HHU Ha 3eMIIE;

——TIOHMMAaHUs IJI00ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOIIEM, BIMSHAS SKOHOMUYIECKUX IIPOIIECCOB HA COCTOSIHUE IIPUPOIHOI M COIIMANBHON CpEbl;

———O0CO3HaHM HE0OXOJUMOCTH UCIIOIB30BAHHS JOCTIDKEHUN XUMHUH JUIS PEIICHNS BOIPOCOB PALMOHATBHOTO IPHPOAOIOIB30BAHIS;

aKTHBHOTO HENpUATHS JEHCTBUH, NPHHOCAIIMX Bpel OKpYXKarolled NpUPOJHON cpeae, YMEHHS IPOTHO3MPOBATh HEOJAronpusATHBIE HKOJOTHYECKHE MOCIEeACTBHS
IpeANpUHUMAaEMBbIX JeHCTBUIN U MPEJOTBPALIATh UX;

HaJIW4Msg Pa3sBUTOTO 3KOJOTMYECKOTO MBIIIJICHHS, 3KOJOTMYECKONH KyNIbTYpPHI, OIBITA JEATEIBHOCTH JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHS DPYKOBOACTBOBATbCS UMM B
MO3HAaBATEJILHOM, KOMMYHUKATUBHOM 1 COIMAJILHOM MPAKTHKE, CIIOCOOHOCTH M yMEHHSI aKTUBHO IIPOTHBOCTOSATH MICOJIOIHH XeMo(oouy;

7. lleHHOCTH HAY4YHOI'0 TO3HAHHUSA:

——c(hopMHPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON NMPAKTUKH;

—TIOHMMaHUs CIIEU(UKN XUMUH KaK HaAyKH, OCO3HAHUS €€ poir B (JOPMUPOBAHUH PALMOHAIHHOTO HAYYHOTO MBIIUICHHS, CO3AaHIH [IEIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPOJIBI M YETOBEKA, B MO3HAHIH IIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPOOJIEM COXpaHEHHS IPUPOJHOTO PAaBHOBECHS;

——y0exIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUH JJIs1 COBPEMEHHOW IUBMIIM3ALNH: B €€ TYMaHUCTHYECKON HAIPaBICHHOCTH M BaKHOW POJIM B CO3JJaHWU HOBOI 0a3bl MaTepHaIbHON
KyJIbTypBl, PELICHUH TJIOOAIBHBIX NMPOOJIEM YCTOWYHBOTO Pa3sBUTHS YEIOBEUECTBA — CBHIPHEBOM, HHEPIETHUECKOH, NMHUIIEBOH M SKOJOTMYECKOH O€30MacHOCTH, B PAa3BUTHH MEAWIMHBL,
o0ecIeueHNH YCIOBHUH yCIIEITHOTO TPY/Ia U 9KOJIOTHIECKH KOM(pOPTHOH KI3HN KaXKI0TO WICHA O0IIeCTBa;
€CTECTBEHHO-HAYYHON 'PaMOTHOCTH: TIOHUMaHUS CYIIIHOCTH METOZIOB MO3HAHMS, UCTIONb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HCIIONB30BATh IOJIydaeMble 3HAHUS UL
aHalM3a U 00bsACHEHUS SBJICHUN OKPYKaromero Mmupa v npoucxogdiux B HEM I/ISMCHeHI/II‘/II; YMEHUA ACiaTh 000CHOBaHHEIC 3aKIIIOYEHHS Ha OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIIUXCA OaHHBIX C
HCJIbIO MOJYYEHUA JOCTOBCPHBIX BHIBOAOB,

CHOCO6HOCTI/I CaMOCTOATEIbHO UCIIOJIB30BATh XUMHUYCCKUC 3HAHUA IJI PECHICHUSA HpO6HeM B pCaJIbHBIX XU3HCHHBIX CUTYalUAX;

HHTepeca K MO3HAHUIO M UCCIIE0BATEILCKON AEATENbHOCTH;

TOTOBHOCTH H CHOCO6HOCTI/I K HCHIPEPLIBHOMY O6pa3OBaHI/IIO u CaMOO6pa3OBaHI/I}O, K aKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUM II0 XMMHUHM B COOTBETCTBUU C KU3HEHHBLIMU
HOTPEOHOCTSIMHY;

——HHTepeca K 0COOCHHOCTSIM TPy/a B Pa3INYHBIX cepax NMpodhecCHOHATBHON e TEIbHOCTH.

METANPEJIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHUS y4eOHOro mpeaMmera «XHMHS» Ha YpOBHE CpeIHEro oOmero oOpa3oBaHMs BKIIOYAIOT: 3HAUYMMBIE Ul (POPMHUPOBAHUS MUPOBO33PEHUS
00yJaloImuXCcsl MEKANCIUIUTHHAPHBIE (MEXIIPEAMETHbIE) OOICeHaYYHbIE TOHITHS, OTPaKaIONIUe LEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEUU(HUKY METOJIOB IO3HAHMS, MCIIOIb3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SHEPIHs, SBJICHHE, NPOIECC, CUCTEMa, HAy4HBIH (haKkT, NPUHLMI, TMIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEJ0BaHUE, HaAOIIOJCHHE,
U3MEpEeHUe, OSKCIIEPUMEHT W Jp.); YHHBEpCaJbHble YdeOHbIe IelcTBHs (TI03HABaTeJbHbIE, KOMMYHHKATHUBHbIE, DPEryJISITHBHBIE), oOecreunBaromme (opMupoBaHue (GYHKIHMOHAIBHON
rpaMOTHOCTH U COHHaHLHOﬁ KOMIICTCHIIH o6yqa}ou11/1xcsl; CIIOCOOHOCTH o6yqa101uy1xc51 HCII0JIb30BATh OCBOCHHBLIC MEXKIUCIHUIITIMHAPHBIC, MUPOBO33PCHYCCKHUC 3HAHWUA U YHUBCPCAJIbHBIC
y‘Ie6HLIe )IeﬁCTBPIH B TTIO3HABATEILHON U COHI/I&HLHOﬁ IIPpaKTUKE. MeTaHpe}IMETHLIe PE3YJIbTAThI OTPAXXAaIOT OBJIAICHUE YHUBEPCAJIbHBIMU y‘Ie6HI)IMI/I MO3HaBaTCJIbHBIMHU, KOMMYHHUKATUBHBIMHA 1
PETYIATUBHBIMU }IeﬁCTBI/IHMI/I.

OBJajieHNe YHUBEPCAJbHBIMHU II03HABATEJAbHBIMY el CTBUSIMU .

1. Ba30BBIMH JOTHYEeCKMMH /ICHCTBUAMU:

CaMOCTOSATENILHO (POPMYIIHPOBATh U aKTYaJIU3MPOBaTh Npo0IIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;
OTIPENEIISTh 1IN AEATEIbHOCTH, 33/1aBast TapaMeTPhl M KPUTEPUH UX JTOCTIKEHHUS, COOTHOCUTD PE3yJIbTATHI ISSITENbHOCTH C ITOCTABICHHBIMHY LEIISIMU;

——UCHONb30BaTh NPHU OCBOECHUM 3HAHWH NPHUEMBI JIOTMYECKOTO MBIIUIEHHS — BBIACIATh XapaKTepHbIE MPU3HAKU MOHSTUN U yCTaHaBIMBaThb UX B3aHMMOCBS3b, UCIOIb30BaTh
COOTBETCTBYIOIINE MOHATHS JJIs1 00BSICHEHUS OTJENbHBIX (PAaKTOB U SBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIACCH(DUKAILIMN BEIECTB M XUMHYECKUX PEaKIHi;

yCTaHABJIMBATh NPUYHUHHO-CIICICTBEHHBIE CBSI3M MEXIY M3Y4aeMbIMU SIBIICHUSIMH;

CTPOUTH JIOTHUUCCKUE PACCYKICHUA (I/IHleKTI/IBHI)Ie, ACOAYKTUBHBIC, 110 aHaIlOFI/II/I), BBIABJIATH 3AKOHOMEPHOCTU U IPOTUBOPECYUA B paCCMATPUBACMBIX ABJICHUMAX, Q)OpMyHI/IpOBaTB
BBIBO/JbI 1 3aKJIFOUCHU A,

—IIPUMEHATH B MPONECCCE MO3HAHUA HUCIIOJIB3YEMBIEC B XUMUHU CUMBOJINYCCKUE (3Ha1<031)1e) MOJCIIH, HpeO6pa3OBBIBaTI) MOJCJIBHBIC MPEACTABICHUA — XHMHUYECKHUH 3HAK (CI/IMBOH)
JJICMCHTA, XUMHUYCCKaA (popMyna, YPaBHCHUEC XHUMHUYECKON pCakun — Npu pEHICHUN y‘{GGHHX TMO3HABATCIIbHBIX M MPAKTUYCCKUX 3aaa4, IPUMEHATH Ha3BaHHBIC MOACJIIBHBIC MPCACTABICHUA
JUIA BBISABJICHUS XapPAKTEPHBIX IMTPU3HAKOB U3YYa€MbIX BEIIECTB 1 XUMHUYCCKHUX peakunﬁ;




2. Ba30BBIMH HCCJIEA0BATEILCKUMH AiiCTBHSIMHU:
BIIaJI€Th OCHOBAMH METOAOB HAyYHOTO TIO3HAHMUS BEIIECTB M XMMUIECKUX PEaKINi;

——(opMyaHpOBaTh IEIH U 33JaYH UCCICIOBAHMS, HCIIOIB30BATh ITOCTABICHHBIE M CAMOCTOSATENHHO C(HOPMYIUPOBAHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHHSI U OCHOBBI
Jutst OpMHUPOBAHMS TUIIOTE3HI MO IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY>KACHHH;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBENCHHS YUYCHHYECKHMX OKCIIEPHMEHTOB, COBEPLICHCTBOBATH YMEHMs HaONIOJaTh 3a XOJAOM Ipoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (POPMYIUPOBaTh 00OOIIEHHS W BBHIBOABI OTHOCHTEIHFHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIIEIOBAHMS, COCTaBISITH OOOCHOBAaHHBIH OTUYET O
npoJieNIaHHOH paboTe;

——nproOpeTarh ONBIT YYEHUYECKOH HCCIIeOBATENbCKOH M MPOEKTHON NEATeNIbHOCTH, MPOSIBISITE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY IMOWUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO pa3IMYHbIX METOAOB IO3HAHMUS;

3. IIpuémamu padoTsl ¢ MHpOpPMAaLHeli:

——OpPHEHTUPOBAThCA B PA3NMYHBIX HCTOYHHWKAX HH(poOpMannu (HAydHO-TIONMJISIpHAs JHMTEpaTypa XHMHYECKOTO COJEp)KaHWsA, CIPaBOYHbIE MocoOms, pecypcel HTepHeTa),
aHATM3MPOBATH HH(GOPMAIIMIO PA3IMIHBIX BUIOB U ()OPM IPEICTABICHHS, KPUTHIECKN OIICHUBATh €€ TOCTOBEPHOCTH M HEMPOTHBOPEYNBOCTD;

——(OopMyIHPOBATh 3aIPOCH ¥ IPUMEHSThH Pa3INYHbIE METOABI IPU TOMCKE B 0TOOpEe HHPOPMAIMU, HEOOXOANMOH JUIS BHIIOJIHEHNS YI€OHBIX 3a7a4 ONPEAeIEHHOTO TUIIA;

——TproOpeTaTh ONBIT UCTIONB30BaHIA HHYOPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI M PA3JIMYHBIX IIONCKOBBIX CHCTEM;

CaMOCTOSTENILHO BEIOMPATh ONTHMANIBHYIO (popMy IpencTaBieHus nHpopManuu (cXeMbl, TpaduKy, AUarpaMmBbl, TaOJIUIBI, PUCYHKH U T. I1.);

HCIIONIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA NPH PadOTE ¢ XUMHUIECKON HHPOPMAINEH: TPUMEHATh MEXIIPEMETHBIE ((PU3UIECKHEe U MAaTEMaTHIECKIE) 3HAKH U CHMBOJIBI,
(opmyibl, aO0peBHaTYpbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPe00pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISHOCTH.

OgiajieHNe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU ICHCTBUAMH

——3a/iaBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOil TEMBbI B XOJ€ AMAJIOra W/WIIM JUCKYCCUH, BHICKA3bIBaTh HJIeH, (OPMYJIMPOBATh CBOM MPEAJI0KEHHS OTHOCHTEIILHO BBIMOJHEHUS
MpeJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAlMeil pe3yNbTaToOB MO3HABATENBHON NESTENbHOCTH, IOJYYEHHBIX CAMOCTOSTEIBHO HIIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIMOIHEHHH XUMHYECKOTO
9KCIIEPUMEHTa, NMPAKTHYECKOH pabOoThl MO HCCIENOBAaHMIO CBOMCTB H3y4aeMbIX BEIIECTB, PEAM3alMH Y4eOHOro IMpoekTra M (opMynHpoBaTh BBIBOABI MO PE3yabTaTaM IPOBEIEHHBIX
HCCIIEIOBaHNH ITyTEM COTJIAaCOBAHMUS MO3ULIUH B X01€ 00CYKICHUS 1 00OMEHa MHEHHUSAMHU.

OBiajenne yHHBEPCATbHBIMHU PeryIATHBHBIMH AeHCTBUAME |
CaMOCTOSATENIFHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO JEATENIBHOCTh, ONpenessis e€ Lead M 33jauyd, KOHTPOJIMpOBaTh M 10 Mepe HeoOXOoAMMOCTH
KOPPEKTHPOBATh NpeJlaraeMbli alNropyuT™ JICHCTBUH NPH BHITOJIHEHNH YY€OHBIX U HCCIIE0BATEIbCKUX 3a]a4, BHIONpaTh Hanbosiee 3p(heKTUBHBIN cOCO0 MX PEIICHHs ¢ YU4ETOM HOIydEeHUS
HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUYECKUX PEAKIUIX;

——OCYILECTBIIATH CAMOKOHTPOJIb CBOEH EATEIFHOCTH Ha OCHOBE CaMOAHAJIN3a M CAaMOOLIEHKH.

HNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHuuecKast XUMUs) OTPAXKaroT:

1) cpopmuposannocms npedcmaesienuii: 0 XUMHYECKOW COCTAaBISIIONICH €CTECTBEHHO-HAYYHONW KApTHHBI MHpA, POMM XHMUHU B MO3HAHUM SIBICHHH OPHPOMBI, B (HOPMHUPOBAHUH
MBIIIIEHUS U KYJIBTYPbI JINYHOCTH, €€ (pyHKINOHAIBHOI TpaMOTHOCTH, HEOOXOIUMOM JUIsl pEeLIeHHs MPaKTHIECKUX 3a/1a4 M SKOJIOTHYEeCKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U
NPUPOTHOH cpene;

2) 1a0eHue CUCTEMOW XMMHUUYECKUX 3HAHHUHN, KOTOPAask BKITFOYAET: OCHOBOIIONATAIONINE IOHATHS (XUMUYECKUIT JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIEHOCTh, XUMHYECKas! CBS3b, CTPYKTypHas (¢opMmyna (pa3BépHyTas M COKpaméHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIA O00BEM, YrJIEpOIHBIM CKelleT, QpyHKIMOHAIbHAs
rpynmna, pagukal, H30MEpusi, HU30MEphbl, TOMOJOTHMUYECKHH psJl, TOMOJOIH, YII€BOJAOPOJBI, KHCIOPOA- U a30TCOAEpXKAllMe COEAMHEHMS, MOHOMED, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHN); TEOPUH U 3aKOHBI (TEOpHsl CTPOEHHs OpraHndeckux BemecTB A. M. ByTiepoBa, 3aKOHCOXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHN
SA3BIK XMMHH, MHPOBO33PCHUYECKHE 3HAHUS, JIEXKAI[He B OCHOBE MOHWMAHUS NPUYUHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (PaKTONIOTHYECKHE CBEIEHHS O CBOICTBaxX, COCTaBe,
MOJy9eHNH B O€30I1aCHOM HCIIOJIB30BAHNHY BAKHEHIIIX OPraHMUECKUX BEIIECTB B OBITY U IMPAKTHUECKON AEATEIHHOCTH YEIOBEKA,;

3) copmuposannocme ymenuil 6vis6715iMb XapaKTepPHbIC TPU3HAKK MOHSATHIH, YCTAHABIMBATD WX B3AHMOCBSI3b, UCNOAb3068aMb COOTBETCTBYIOIINE MOHSITHS TP OMMCAHHHM COCTAaBa,
CTPOEHHUS U MPEBPALICHUM OPTaHUUECKUX COECTUHEHU;




4) cihopmuposannocms ymenuil UCHOIL308aMb XUMUIECKYIO CHMBOJIUKY JUISI COCTaBICHUS MOJICKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAMIEHHOW) (OPMyYN OPTaHHUECKAX
BEIIIECTB M YPaBHEHUH XUMHUECKUX PEAKLINH; U320Mmasiueans MO MOJIEKYJI OPTaHNYECKUX BEIIECTB ISl HIUTIOCTPAIIIH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

5) chopmuposannocms ymenuii yemanagiusams TPUHAISKHOCTh W3YUCHHBIX OPTAHHYECKUX BEIIECTB 110 UX COCTaBY W CTPOCHHIO K OTPEIeIEHHOMY KIIacCy/TpyIINe COCANHEHHI
(yrmeBomopoasl, KHCIOPOA- U a30TCOACPIKAIIIE COSAUHEHHSI, BRICOKOMOJICKYIISIPHBIC COeINHEHHUS); daéamsb MM Ha3BaHHA N0 cucTteMatnueckoil HomeHknarype (IUPAC), a Takke mpuBOANTh
TPUBHAIBHBIC HA3BAHUS OTICIBHBIX OPTAaHMUYCCKUX BEIICCTB (ITHIICH, MPOMIMIICH, alleTUJICH, STUICHTITHUKOIb, TIUICPUH, (GeHO, (HOpMaNIBICTHI, alleTAIBICTH/I, MyPaBbHHAS KUCIIOTA, YKCYyCHAs
KHCJIOTA, OJICMHOBAsI KMCJIOTA, CTCAPHUHOBAS KHCIIOTA, IIF0K03a, PPYKTO3a, KpaxMall, IeIITHII03a, TIIUIHH);

6) cihopmuposannocmov ymenus onpedensims BUIbI XAMHUIECKOW CBSI3M B OPTAHUYECKUX COECIUHEHUAX (OJMHAPHBIE U KPATHBIE);

7) cghopmuposannocmo ymenust npumeHsims TOJIOKEHUS] TCOPUU CTPOCHUS OpraHuueckux BernecTB A. M. ByTiepoBa [uis 00bsSCHEHUs 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHHUS MACChI BEIICCTB;

8) cihopmuposannocms ymenuil xapaxmepuzoeams COCTaB, CTPOCHUE, (PU3NUECKHE U XMMUUECKHE CBOMCTBA THITUYHBIX MPEICTABUTENIEH Pa3IMYHbIX KIACCOB OPTaHUYECKUX BEIECTB
(Mertan, 5TaH, STWIEH, NPONWICH, alleTWieH, Oyramuen-1,3, mMermnOyraaneH-1,3, OEH301, METaHOIN, ATAHOJ, STWICHTIUKOING, TIUIEPHUH, (HEHOJ, aleTalbIeTHA, MypaBbHHAS W YKCyCHas
KHCJIOTHI, TIJIFOKO3a, KpaxMajl, LEJUI0JI03a, aMHHOYKCYCHAsl KHCJIOTA); WLIOCMPUpOsams TEHETHYECKYIO0 CBS3b MEXIY HUMH YpPaBHCHHUSMH COOTBETCTBYIOIINX XHMHYECKHX PEaKINid c
HCIIOJIE30BAaHUEM CTPYKTYPHBIX (OPMYIL;

9) chopmuposannocme ymenus xapakmepuszoeams UCTOYHUKH YTIEBOJOPOJHOTO ChIpbs (He(Th, MPUPOAHBIN Ta3, Yroib), CIOCOObI MX MepepabOTKH U MPAKTHIECKOE MPUMEHEHHE
MPOAYKTOB IepepadOTKH;

10) cghopmuposannocms ymenuii npogodums BHIYUCICHUS 0 XUMHIECKUM ypaBHEHHSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA MM MPOIYKTA PEAKIHH 110 U3BECTHBIM
Macce, 00bEMY, KOJTUUECTBY OJTHOT'O U3 HCXOIHBIX BEIICCTB HJIH MIPOIYKTOB PCAKIIHN);

11) cghopmuposannocmo ymenuii én1adems CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHWUS, UCTIOIb3YEMBIX B XMMHUH PH U3yYEHUH BEINECTB M XUMHUYECKUX SBICHUI
(HabiroIcHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIHUPOBAHNUE), UCHOAb306AMb CUCTEMHbBIC XUMHUCCKUE 3HAHUS JJIS MPHUHATHS PEUICHUN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBS3aHHBIX C
BCIIECTBAMH U MX MPUMCHCHUEM;

12) cpopmuposannocme ymenuti cobmodams npaeuia TOIH30BAHUSA XUMHUYCCKOH MOCYMOM W J1abOpaTOpHBIM 000pYIOBaHHEM, a TAKXKE MpaBHia OOpallleHHsS C BCIISCTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSAMH IO BHIIIOJTHEHUIO TAa00PaTOPHBIX XUMUIECKUX OIIBITOB;

13) cghopmuposannocms ymenuil nranuposams U GblNOAHAMb XUMHUUECKUN IKCIIEPUMEHT (IIPEBPAIICHHS OPTaHUYECKUX BEIIECTB MPHU HATPEBAHUH, MOMYUCHUE ITUIICHA U U3ydYCHUE
€ro CBOICTB, KaUeCTBCHHBIC PEaKINN OPTaHWIECKUX BEIICCTB, ICHATYpAIUs OCIKOB IPH HATPEBAHWM, BETHBIC PEAKIMH OCIKOB) B COOTBETCTBUU C NPABIIIAMHU TEXHUKU 0E30IaCHOCTH IIPH
oOpamieHnn C BEIIECTBAMH W JIA0OPaTOPHBIM 00OPYINOBaHUEM, npedcmagiams Pe3yibTaThl XHUMHUYECKOTO JKCIIEPHMEHTa B (OpMe 3alliCH ypaBHEHHWH COOTBETCTBYIOUIMX pPEaKIUi H
@opmynuposams BEIBOJBI HA OCHOBE STHX PE3yIbTATOB,;

14) cchopmuposannocmo ymenuil Kpumusecku AHAIU3UPOEANL XUMHUYECKYIO HHPOPMAIIUIO, MOTyYaeMyto U3 pasHbix uctounukoB (CMU, UutepHeT u ap.);

15) cihopmuposannocmo ymenuii cobniooams npasuid 3KOJOTHYECKH LIEIECOO0PA3HOTO MOBEAEHHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEISAX COXPAHEHHUS CBOErO 3I0POBBS U
OKpY’KalolIel MPUPOJHONW CPEbl; 0CO3HA6AMb OMACHOCTH BO3JCHCTBUS HA KHUBBIC OPTaHMU3MBbI ONMPEICIEHHBIX OPraHUYECKHUX BEIIECTB, MOHMMAas cMbIci mokasartens I1JIK, noscusme na
npUMepax Croco0bl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPESIHOIO BO3CHCTBHS Ha OPraHU3M YeI0BEKa;

16) mist 00y4aroIUXCsl C OrPAaHMYCHHBIMHA BO3MOXHOCTSMU 37I0POBbSI: YMEHHUE IPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHHKS BEIIECTB M XUMMUYECCKUX SBICHUIA;

17) myist cienbix U CIaOOBUASIIUNX 00YYAIONIUXCS: YMEHUE UCIIONIB30BaTh Pelibe()HO TOUCUHYIO cCUcTeMy 0003HaueHuil JI. Bpaiins s 3anucu XuMudeckux GopMyJ.

11 KJIACC IlpenmeTHbIe pe3yibTaTsl OCBOCHHUS Kypca «O0IIas 1 HeopraHndeckas XUMHUSD) OTPaXKaroT:

1) cgpopmuposannocms npedcmagienuti: © XAMUYIECKOW COCTABISIIONICH €CTECTBEHHO-HAYYHOU KAPTHUHBI MHUpA, POJIM XUMHH B IMO3HAHHWU SIBIICHHH TPHUPOJBI, B (hOpMHUPOBAHHUU
MBIIUICHUS ¥ KYJIbTYPHI IMIHOCTH, €€ QYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM IS pEIIeHUs MIPAKTUIECKUX 3a7ad U HKOJIOTHIECKA 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
MPUPOIHOM cpese;

2) enadenue CUCTEMON XUMUYECKUX 3HAHHIN, KOTOPAst BKIIIOYAET: OCHOBOIOIATAIOIINE TOHITHS (XUMUYECKHIA SIIEMEHT, aTOM, H30TOIL, S-, P-, d-3JIeKTPOHHBIE OPOUTAId ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAICHTHOCTB, JIEKTPOOTPHUIIATEIbHOCTD, CTCTICHb OKUCIICHHS, XHMUYECKas CBS3b (KOBAICHTHAS, HOHHASI, METAJUTHYECCKAs, BOJOPOIHAS ), KPHUCTALTHYCSCKAs
peméTka, TUIBl XUMHUYECKHAX PEaKIHMH, PACTBOP, AJIEKTPOJIMTHI, HEIICKTPOIUTHI, AICKTPOIUTHYECKAs IUCCOLHUAIMS, OKHCIUTEIb, BOCCTAHOBHTENb, CKOPOCTh XHMHYCCKOW pPEaKIUH,
XHMHYECKOE PABHOBECHE; TEOPHUHU M 3aKOHBI (TCOPHSI DIICKTPOJUTHUCCKON TUCCOIMANNH, Iepruoanueckuii 3akoH JI. M. MeneneeBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAaHECHUS U
NPEBPAICHHUS SHEPIHH IPH XMUMHYCCKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYCCKUN SI3bIK XHMHH, MHPOBO33PEHUYCCKHME 3HAHUS, JISKAIIMEC B OCHOBE MOHHMAHUSA MPUYHHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUHU, (DAaKTOJOTHUECKHE CBEIACHHS O CBOMCTBax, COCTAaBE, MOJIYYCHHH M OE30MaCHOM HCIIOJIb30BAHMM Ba)KHEHININX HEOPraHMYCCKHX BEHICCTB B OBITY U
MPaKTUYECKOH IeSITEIbHOCTH Y€JI0BEKa;



3) copmuposannocme ymenuil 6viAGIAMb XapaKTEPHBIC TPU3HAKK TOHATHH, YCMAHAGIU6AMb WX B3aUMOCBSI3b, UCNOb306AMb COOTBETCTBYIONINE MOHATHS TPH OIMUCAHHA
HEOPraHMYECKHUX BEIIECTB U MX MPEBPAIICHUH;

4) cihopmuposannocms ymenuil UCNOIb306amMb XUMUUECKYI0 CAMBOJIMKY JUIS COCTABJICHHS (JOPMYJI BEIIECTB M YPABHEHUH XUMUYECKUX PEAKIMil; CHCTEMATHUECKYI0 HOMCHKIIATYPY
(IUPAC) v TpuBHabHBIC Ha3BaHUS OTACIBHBIX HCOPTAHUIECKUX BEMIECTB (YTapHBIi ra3, YIIIEKUCIIBIN a3, aMMHaK, TAIEHAs H3BECTh, HeTaléHast H3BECTh, TUTHEBAS COJa, TUPHUT U IP.);

5) cghopmuposannocms ymenuii onpedensms BaICHTHOCTD U CTEIICHb OKHCIICHUS XUMHUUYECKUX 3JIEMEHTOB B COSTMHCHHUSIX PA3IMYHOrO COCTABA; BH XMMHYECKOH CBsi3H (KOBaJCHTHAs,
WOHHas, MeTa/In4yeckasi, BOJIOPOAHAsS) B COCIUHEHUSX; THI KPUCTAJUIMYECKON PEmIETKHM KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJSpHas, MOHHAs, METAJUIMUECKas); XapaKTep Cpeibl B
BOJHBIX PAaCTBOpaxX HEOPraHUYECKUX COEAMHEHUN;

6) chopmuposannocme ymenuil ycmanagiueams TPUHAIICKHOCTh HEOPTAHHYESCKUX BEIIECTB MO UX COCTABY K OMpPEACIEHHOMY KIIACCy/TpyIIe COSAUHEeHHH (POCThIC BENIECTBa —
METAaJUIbl U HEMETAIUTBI, OKCHJIbI, OCHOBAaHUS, KHCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

7) copmuposannocms ymenuil packpvléams CMBICT Tmepuomudeckoro 3akoHa J[. M. MeHjaeneeBa W IEeMOHCTPUPOBaTh €r0 CHCTEMATH3HPYIOUIYIO, OOBICHHUTEIBHYI U
MPOTHOCTUYECKYIO (PYHKITUH;

8) cghopmuposannocme ymenuil xapakmepuszoeams SICKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 31eMeHTOB 1—4 mepronoB [leproandeckoi CHCTEMBI XAMUIECKHX diieMeHToB 1. U.
MeHnpeneeBa, WCMONB3YS TMOHITHS «S-, P-, O-3JEKTPOHHBIE OPOWTAIM», «IHEPTETHUCCKHE YPOBHU»; 00BACHAMb 3aKOHOMEPHOCTH H3MEHCHHS CBOWCTB XHMHUYCCKHX JIIEMEHTOB M HX
coelMHEeHU no nepuoaam u rpynnam [lepuoauueckoit cuctemMsl XuMudeckux anemenToB 1. . Menneneesa,

9) cpopmuposannocme ymenuti xapaxmepuzosams (onucvléams) OO0IIME XUMHUYECKHE CBOMCTBA HEOPraHHMUYECKHUX BEIECTB PA3IUUYHBIX KIIACCOB; NOOMEepicOamsy CYIECTBOBAHHE
TEHETUIECKOU CBSA3M MEKIY HEOPTaHMYECKIMH BEIIECTBAMH C IIOMOIIIBIO YPaBHEHHUI COOTBETCTBYIOIINX XUMIYSCKUX PEaKIIHii;

10) cgpopmuposannocme ymenus Kraccuguyuposams XUMHUYECKHE PEAKIMU TI0 PA3IHMYHBIM MPHU3HAKAM (YHUCIY M COCTaBY PEArHPYIONIMX BEIICCTB, TEIIIOBOMY 3(h(EKTy peakiuH,
M3MEHEHHIO CTEIICHEeH OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH PeaKiiy, y4acTHIO KaTajlu3aTopa);

11) cpopmuposantnocmo ymenuii cocmaenams ypaBHEHHS PEAKIM PA3NHYHBIX THIIOB; MOJHBIC M COKpANIEHHBIC YPaBHEHHUS DPEaKIfii HOHHOTO OOMEHa, YYHTHIBAas YCIOBHS, MPH
KOTOPBIX 3TU PEAKIIUH UIYT JIO0 KOHIIA;

12) cpopmuposannocms ymenuti npoeodums pPEaKliy, MOATBEPIKAAIONINE KAYSCTBEHHBIN COCTAB Pa3IMYHBIX HEOPTAHHYCCKUX BEIIECTB; PACHO3HA6AMb OTBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOIHBIX PACTBOPaX HEOPTaHUUECKUX BEIICCTB;

13) cghopmuposannocme ymenuii packpvléams CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MTOCPEICTBOM COCTABIICHUSI AIEKTPOHHOTO 0aaHca ITUX peaKiiuii;

14) cpopmuposarnnocme ymenuii 06bICHAMb 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIMU OT Pa3iuyHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH
oT BHemrHero Bo3zeicTeus (mpunmun Jle [atense);

15) chpopmuposannocmev  ymenuii xapakmepu3o8ams XUMUYECKHE IPOLECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO MOJYYEHHs CEPHOW KHUCJIOThI, aMMHaKa, a TaKKe
c(hOPMHUPOBAHHOCTH MPENCTABICHUH 00 OOIINX HAYIHBIX MPUHIMIIAX U IKOJIOTHISCKHUX MPoOIeMaX XHMHUIECKOTO ITPOU3BOJICTBA;

16) cpopmuposannocmov ymenuii npogodums BHIYUCICHUS C HCIIOIb30BAHMEM MOHATHS «MAaccOBas JIOJIS BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHYECKHUX
peakLusix, Macchl BElleCTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM 00bEMY OIHOIO M3 YYacTBYIOLIMX B PEAaKLMH BEIIECTB, TEIUIOBOTO 3¢ deKTa peakiun Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIECTB, IPEBPAIICHUS 1 COXPAHEHHS SHEPTHUH;

17) cpopmuposannocms ymenuii cobnodams npasuid TOJAB30BAHUSA XUMHYECKOM MOCYM0W M Ja0OpaTOPHBIM O0OpYIOBaHHEM, a TAaK)Ke MpaBuUia OOpalleHHs C BENIECTBAMH B
COOTBETCTBUU C MHCTPYKIMSIMHU T10 BBIITOJIHEHUIO JTa0OPATOPHBIX XUMHUECKHUX OIBITOB;

18) cpopmuposannocme ymenuil nianuposame u GbINOAHANbG XUMHYECKUH SKCIIEPUMEHT (pa3jioKeHHe MepOKCHIa BOAOPOJAA B MPUCYTCTBUH KATAIH3aTOPa, OMpPEICICHHE CPEIbl
PacTBOPOB BEIIECTB C IMMOMOIIBI0 YHHBEPCAILHOTO WHAWKATOPA, BIUSHHUE Pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOW PEaKIHH, peaKI[Mi HOHHOTO OOMEHA, KAaUeCTBCHHBIC PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHWOHBI, HA KaTHOH aMMOHHS; pEIIeHWe JKCIePHUMEHTANBFHBIX 3amad mo TemaM «Mertammsl» U «HeMeTamiel») B COOTBETCTBHH C TpPaBWIAMH TEXHUKH
0e30MmacHOCTH TPpU OOpAIICHUH C BEIIECTBAMH H J1a0OPATOPHBIM 00OPYIOBAHUECM, NPeOCMasiams PE3yabTaThl XUMHICCKOTO IKCIIEPHUMEHTa B (DOpMe 3amucCH ypaBHEHUH COOTBETCTBYIOIIMX
peaxkumii u popmyauposams BBIBOIBI HA OCHOBE 3TUX PE3YJIBTATOB;

19) cpopmuposanrocmos ymeHull Kpumuyecku aHaIu3Upo8ams XUMHIESCKYI0 HHPOPMALHIO, MONy4aeMyto U3 pa3HbIX ncTouHuKoB (CMMU, UHTepHeT u ap.);

20) copmuposannocme ymenuil cobrodams npasuaa KOJIOTHUECKH 11€7IeCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOH JEATENHHOCTH B IENSX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY’Kalomiel MPUPOTHON Cpelbl; 0CO3HABATH OMACHOCTH BO3/ICHCTBHS HA )KMBBIE OPTaHU3MBI ONPENeNEHHBIX BEIIECTB, MOHMMasl cMbIch moka3atens 1K, noachames Ha mpumepax criocoOb
YMEHBIIICHUS U TIPEJOTBPAIICHHS UX BPETHOTO BO3JIEHCTBUS HA OPTaHNU3M YEJIOBEKa;

21) ans oOyyarouuxcs ¢ OTpaHNYEHHBIMA BO3MOKHOCTSIMU 37I0POBBS: YMEHHE IPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMHUYECKUX SBJICHUIA,

22) AJist CNETBIX U CIA0OBHIIAIINX 00YJAIOIIUXCS: YMEHHE UCTIONh30BaTh pelbeHO TOUCUHYIO0 cUCcTeMy 0003HaueHu JI. bpaiins s 3anvucu xumMmudeckux Gopmys.



COJAEPXAHHUE YYEBHOTI'O ITPEJIMETA

10 KJIACC OPTAHUYECKAS XUMUS

TeopeTnyecKkue 0CHOBbI OPraHMYecKON XMMHUHU

[Ipenmer opraHMYecKON XUMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B MOJIYYEHHM HOBBIX BEIIECTB U MaTepHaoB. Teopusl CTpPOEHHsI OPraHUYECKUX coeduHeHuid A. M.
Byrneposa, e€ ocHoBHBIE No0KeHHs. CTPyKTypHBIE (OPMYJIBI OPraHUYEeCKUX BeIIecTB. ['oMonorus, nzomepus. XUMHUECKast CBA3b B OPraHUYECKHX COSJIMHEHUSIX — OJMHAPHBIE U KpaTHbIE
CBSI3U.

[IpencraBnenne o knaccu(UKAIMN OpPraHMYECKHUX BellecTB. HoMeHKIIaTypa opraHM4ecKuX COeMHEHUH (CucTeMaTnyeckas) 1 TPUBHAIbHBIE Ha3BaHUS BXKHEHIIUX NPEJCTaBUTEINICH
KJIACCOB OPTaHUYECKUX BEILECTB.

Dkcnepumenmansnsvle Memoosl U3yUEeHU 6euleCme U UX npeepaujeHuil: 03HaKOMJICHHEe ¢ 00pa3liaMM OpraHMYeCKHX BEIeCTB M MaTepuajlaMd Ha UX OCHOBE; MOJAEIMPOBaHUE
MOJIEKYJ OPIaHUYECKHUX BEIIECTB; HAOIOAEHHE U ONIMCAHUE JJEMOHCTPALMOHHBIX OIBITOB 10 MIPEBPAIIECHUIO OPraHWYECKUX BELIECTB IPH HarpeBaHUH (IJIaBICHUE, OOYIIIMBaHIE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHIA psii. MeTaH M 3TaH — IPOCTEHIINe PeACTaBUTEIHN alIKaHOB: (PH3MUYECKIe U XMMHYECKIE CBOICTBa (peaKIuy 3aMeIIeHUs U TOPEHNU),
HaXOXXICHUE B TIPHPO/IE, MOTYUCHHE U TPUMEHCHHE.

ATKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHICCKUHN psA. DTHICH U MPOMWICH — MPOCTEHIINE MPEICTABUTEIH aNKCHOB: (pH3HYecKie W XUMHUYSCKUE CBOMCTBA (peaKIUu THAPUPOBAHNS,
TaJIOTCHUPOBAHUS, THIPATAIINH, OKACICHUS 1 MOJUMEPHU3AIINH ), TOTyICHIE 1 TPUMCHEHHE.

Ankanuensl. byramuen-1,3 u MmetunOyraguen-1,3: cTpoeHre, BAKHEHIITIEG XMMUYECKUAE CBOUCTBA (peakius moiuMepu3aiun). [lonydeHne CHHTETHYeCKOTO KayuyKa U Pe3HHBL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHMS, TOMOJIOTHYECKUH Psifl. ALIETHIEH — MPOCTEHIINN MpPEeACTaBUTENb AIKHHOB: COCTaB, CTpPOEHHE, (U3MUECKHE U XMMHUUYECKHE CBOWCTBA
(peakiuu rUIpUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH, TOPEHHS), TOTyYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, Qu3nuecKkre U XMMHUYECKHE CBOWCTBA (pEakLUH rajlOTeHHUPOBaHHMS W HUTPOBaHMA), MOJy4YE€HHE U NPUMEHEHHe. Toayon. cocmas, cmpoeHue,
Qusuueckue u Xumuueckue C60UCMEA (PeaKyuu 2anioeHUposanusi U HUMpO8aHus) noiyyenue u npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHYecKas CBS3b MEXAY YIVIEBOJOPOAAMH,
MpUHAJIC)KAIMUMU K pa3IndHbIM KJIaCcCaM.

[IpuponHble MCTOYHWKH YTIeBoMoponoB. IIpupomHbli ra3 W momyTHBIE HeTaHbIe ra3el. HedTh m e€ mpomcxoxnenme. CrocoObl mepepaOdOTKu HeTH: meperoHka, KpEeKHHT
(TepMIYeCKUiA, KaTaTUTHYECKUI), MHpon3. [IporyKTel mepepaboTKi He()TH, NX IPUMEHEHHE B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIH yTroib M MPOIYKTHI €T0 mepepadoTKH.

DKcnepumenmanbvhbvle Memoobl U3YUEHUA GewjeCmé U UX HpespaujeHuii: 03HAKOMIIGHHE C oOpaslaMu IDIacTMacc, KaydyKoB W pPe3HHBI, KouleKiun «Heptb» m «YTommby;
MOJICIIUPOBAHHIE MOJIEKYJ YTICBOJOPOIOB M FaIOTEHOMPON3BOIHBIX; TPOBEACHUE MMPAKTHYCCKON paOOTHI: TOIyUIECHHUE STHIICHA U H3YICHHE €TO CBOWCTB.

Pacuémmnuie 3a0auu

BrranciieHus o ypaBHEHUIO XHMHAYECKOH peakiun (Macchl, 00bEMa, KOIMIecTBa MCXOTHOTO BEIIECTBA FIIH MPOIYKTA PEaKIHH 110 U3BECTHBIM Macce, 00bEMY, KOJMIECTBY OHOTO U3
WCXOJHBIX BEIIECTB WIN MPOIYKTOB PEAKITUH ).

Kucsopoaconep:kaniue oprannyecKue coeiMHeHUs!

[IpenenbHBIE OTHOATOMHBIE CIUPTHL. METAaHOM M ATAHON: CTPOCHHE, PU3NIECKUE M XMMHUYECKHE CBOMCTBA (PEakIMU ¢ aKTUBHBIMH METaJUIaMU, TaJOr€HOBOJOPOJIaMHU, TOPEHUE),
nprMeHeHne. BogopoaHble CBA3M MEXIy MOJIEKyIaMu CiupToB. [lelicTBHe MeTaHOIa U 3TaHOJIa Ha OPTaHHU3M YeJIOBeKa.

MHoroaToMHBIE CITUPTHI. DTUAEHTIINKOIb U TIIMIEPUH: CTPOCHUC, cbmmqecm/le U XMMHUYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHe CO IICJIOYHBIMU METaJIlIaMU, KaYCCTBECHHAsA PCAKU A Ha
MHOT'0ATOMHBIE CTIUPTHI). [leiicTBre Ha opraHu3M udernoBeka. [IprMeHeH e TITUIepUHA U STHIICHTIINKOJIS.

®deHoI: CTpoeHUE MOJICKYJIBI, (PH3MYECKUE U XUMUUecKue cBoiicTBa. TokcuaHocTs Genomna. [Ipumenenne ¢peHomna.

Anpnerunsl u kemonwl. DopMalbierni, auneTanblIerHl CTPOSHHE, (HU3WYEeCKMe M XMMHYECKHE CBOMCTBA (pEaKkUUHM OKHCIECHHS M BOCCTAHOBJICHUS, KaueCTBEHHBIE PEaKIUH),
NOIYy4YEeHUE U IPUMEHEHUE.

AL{emDH.’ cmpoeHue, dms’ultec;cue U XumMu4eckue ceoucmea (pealmuu OKUCJIEHUA U BOCCWIGHOGJIQHME), nojy4eHue u npumeHernue.

O/HOOCHOBHBIE TIpe/eIbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHasi U yKCYCHAsl KHUCJIOTBI: CTPOCHHE, (PU3NYECKHUE M XMMHYECKHE CBOWCTBA (CBOMCTBa, OOIIME AJs Kiacca KHUCIIOT,
peakuusa 3Tep1/1(b1/11<aunn), TIOJTYUYCHHUE U IPUMEHCHUEC. CTeapI/IHOBaﬂ 1 OJICMHOBas KHCJIOTBI KaK NPEACTABUTEIIN BBICHINX Kap6OHOBHX KHCJI0T. MBlJIa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT,
UX Moloulee JeHCTBUE.

CrnoxHnble 3(UpPHI KaK MPON3BOAHBIE KapOOHOBHIX KHCIOT. [ maponn3 cnoxxHeIx 3¢upoB. XKupsl. ['maponus xxupos. [Ipumenenue xupos. bruomormaeckast poib )KHUPOB.

VYraeBoapl: COCTaB, KJaCCH(HKANWs yTIeBOAOB (MOHO-, TU- W MOJHCAaxapuabl). [Troko3a — MPOCTEHIIN MOHOCaxXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbI, (U3NUecKue M
XUMHUYECKHe CBOMCTBa (B3anMmojelictBue ¢ ruapokcuaom Mmenu(ll), okncnenne ammuadHbpiM pacTBopoM okcuaa cepedpa(l), BocctaHOBIEHHE, OpOXKEHHE TITIOKO3bI), HAX0XKICHHUE B TIPUPOJIE,
MpUMeHeHue, ouonorndeckas poib. @otocnuTe3. pyKTO3a KaK U30MEP TIIFOKO3BI.



Caxaposa — npedcmagumens oucaxapuoos, 2uOpoau3, Haxodicoenue 8 NPUpooe U npumMeHenue.

Kpaxmai u mesmtiono3a Kkak npupoansie noauMepsl. CTpoeHne KpaxMalia U HeJUTIoNo36l. Du3idecKkie 1 XHMHUUECKHe CBOMCTBa Kpaxmaia (THIPOIN3, Ka4UeCTBEHHAS PeakIus ¢ HOIoM).

DKcnepumenmanvhvle Memoosvl U3yUeHUA 6euiecing U UX npeepauienuil: IpoBeICHNe, HAOMIOCHIE W ONMICaHNe JAEMOHCTPAIIMOHHBIX OITBITOB: TOPEHHE CIIMPTOB, KaUeCTBEHHEBIC
peakuyd OJHOATOMHBIX CIUPTOB (OKHcIeHHWe sTaHoia okcumoMm wmemu(ll)), MHOTOaTOMHBIX crpTOB (B3amMoneiicTBue TiumepuHa ¢ ruapokcugoM wmenu(Il)), ampmermmor (oxucienwe
aMMHa4YHBIM pacTBopoM okcuna cepedpa(l) u ruapokcuaom memu(1l), B3aumoeiicTBUE KpaxMaa ¢ HOIOM); MPOBEACHUE MPAKTUICCKOM pabOThI: CBOICTBA PaCTBOPA YKCYCHOW KUCIIOTHI.

Pacuémmnuie 3a0auu

BrruuciieHus o ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCTBA HCXOJHOTO BEIIECTBA HIIH MPOAYKTA PEAKIHUH 0 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OJTHOTO U3
HCXOJIIHBIX BEUICCTB WM MPOTYKTOB PEAKITHH).

A3oTcoep:Kalie OpraHndecKne coeqTuHeHNs

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, uauieckue U XUMUdecKue ceolicmea (2openue, 83aumooelicmeue ¢ 000t U KUCIOMAMY). AMUHOKHCIOTH Kak am(oTepHbIe
OpraHmdeckre coenuHeHHs. DU3MUECKHe W XUMHYECKHE CBOHCTBA aMHHOKHCIOT (Ha TpHMepe TIHUIMHA). bromormueckoe 3HadeHHWE aMHUHOKHCIOT. [lenmTumel. benkwm kak mpupogHBIe
BBICOKOMOJICKYJISIpHEIC coequHeHus. [lepBryHast, BTOpHIHAs U TPETHIHAS CTPYKTYpa OekoB. XUMIUECKHE CBOMCTBA OETIKOB: THIPOIIN3, ACHATYPALNs, KAYCCTBEHHBIC PEaKIINN Ha OCIKH.

DKcnepumenmanvhvle Menmoovl U3yUeHUs 6euiecme u Ux npespaujeHuli: HabIOACHNE U OMMMCAHNE TEMOHCTPAIOHHBIX OIBITOB: NEHATYpAIs OCITKOB IPH HArpeBaHWH, [[BETHEIC
peaxmu OeIKOB.

BbicokoMos1eKy JISIpHBIE COeTHHEHHUS

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJCKYJISIPHBIX COCIUHCHHN: MOHOMEp, IOJIMMEP, CTPYKTYpHOE 3BEHO, CTCIEHb MOIMMEPH3alNH, CPEHHSI MOIEKylsapHas Mmacca. OCHOBHBIC
METOJIBI CHHTE3a BRICOKOMOJICKYJISIPHBIX COCTUHCHUH — MOJMMEPH3aIlHs U MOJIMKOHICHCAIIUS.

Ilnacmmaccol (noausmunen, ROAUNPONUIEH, NOJUSUHUIXAOPUO, nOAUCTIUpon). HamypanvHolil u cunmemuyeckue Kay4yku (0ymaoueHoswlii, X10ponpeHosbili U U30npeHosbill). Bonokna:
Hamypanvhsle (XI0N0K, Wepcmyp, WENK), UCKYCCMEEHHble (ayemammnoe 80J10KHO, 8UCK03a), cunmemuieckue (Kanpou u 1aecam).

Dxcnepumenmanvhsvle MemMoObl U3yueHUs 6eUW{eCME U UX npespaujenuii: O3HaKOMIIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

Me:knpeaMeTHbIe CBSI3H

Peanmzarus MeXnpeaMETHBIX CBS3CH MPH U3yUeHUH OpraHWYecKoil xumun B 10 Kiacce OCYyIIeCTBISETCS depe3 MCIOMb30BaHUEe KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATHH, TakK M
TIOHATHH, SBJSTFOIIUXCS CHCTEMHBIMHE JUTS OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYJYHBIH (DakT, THIOTE3a, 3aKOH, TCOPHS, aHAN3, CHHTE3, KIACCH(HKANWsA, MEePHOAMIHOCThb, HAOIIOJCHUE, HW3MEpCHHE,
SKCIIEPUMEHT, MOACTHPOBAHNUE.

Odwusnka: MaTepusi, SHEPTH, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTETHUCCKUA yPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIeCcTBa, (YM3WYCCKHUE BEIHIMHEBI U
SIMHUIIBI KX H3MEPCHHUS.

Buonorus: kietka, opranusm, ouocgepa, 0OMEH BELIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OCIIKH, YIIIeBOAbL, )KUPbI, EPMEHTBI).

I'eorpadusi: MUHEpaIbl, TOPHBIC TIOPOIBI, ITOJE3HbIE HCKOIAEMBIC, TOIUIUBO, PECYPCHI.

TexHOMOTHS: MHIEBbIE MPOJAYKThI, OCHOBBI PAI[HOHAIBLHOTO MHTAHUS, MOIOIIME CPEJICTBA, JIGKAPCTBEHHBIC M KOCMETHYCCKHE NpernapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH.

11 KJIACC OBLIASI © HEOPTAHUYECKASI XUMMUS

TeopeTuyecKkne 0CHOBbI XUMHUH

Xumudeckuit sneMeHt. Atom. Sapo aroma, M30TOMbBL. DIEKTPOHHAs 000J0YKa. DHEPreTHYeCKUe YPOBHHU, MOAYPOBHU. ATOMHbIE opOurtanu, S-, P-, d-amemeHThl. OCOOEHHOCTH
pacrpeeieHus SJIEKTPOHOB IO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YeTHIPEX TIEPUOIOB. DIEKTPOHHAS KOHPUTYpaIHs aTOMOB.

[Nepromudeckuii 3akoH u [lepuomuueckas cucreMa xuMmuiaeckux anemMeHToB J[. Y. MenneneeBa. CBs3b MEPHOANICCKOTO 3aKOHA M [IeprHOMUECKO CUCTEMbl XUMUIECKUX 3JICMEHTOB
J. . MenneneeBa ¢ COBpeMEHHOI TEOPUCH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuojaM. 3HaYeHUE MePHOANICCKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHYECKas CB3b. BHIBI XMMHYECKON CBs3U (KOBAJICHTHAs HEMOJIPHAs W TOJSApHAs, MOHHAS, METaJUTMYecKas). MeXaHn3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKOHN CBs3H (0OMEHHBIN U JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b.

BaneHTHOCTD. DICKTPOOTPUIIATEbHOCTh. CTeleHb OKHUCIeHUs. VIOHBI: KATHOHBI W aHUOHBI. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHS. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIeCTBA. THIBI KPUCTAIUIMIECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTALUTMUECKON PEIIETKH.

[ToHsTHE O TUCTIEPCHBIX cHcTeMax. VICTHHHBIC U KOJUTOMIHBIC PaCTBOPBI. MaccoBas 10JIs BEIIECTBA B PACTBOPE.

Knaccudukaruss HeOpranudeckux coequHeHnii. HoMeHkaTypa HeOpraHn4ecKux BemIecTB. | eHeTHIeCKast CBA3b HEOPraHMYCSCKUX BEIIECTB, MPUHAMICIKAIINX K PA3INIHBIM KIIacCaM.



Xumndeckast peakius. Kiaccnpukanmst XUMHUECKUX peakii B HEOPraHWIECKOW M OPraHWYeCKOW XMMHHU. 3aKOH COXPAHCHMS MACCHI BEIECTB; 3aKOH COXPAHEHUS W IPEBPAIICHUS
SHEPIHU IPU XUMHUYECKUX PEAKIUAX.

CKopocTh peaknuy, e€ 3aBUCHMOCTh OT pa3NudHbIX (axkropoB. OOpaTuMble peakiyuu. XHUMHUYEcKoe paBHOBecHe. DaKTOPHI, BIMAIONINE HA COCTOSHHE XHMHYIECKOTO PaBHOBECHS.
IIpunnun Jle HlaTense.

Dnekrponurnueckas auccoruanys. CHuibHbIe U cradble 37eKTposuThl. Cpella BOJHBIX PacTBOPOB BELIECTB: KUCIasl, HEUTpanbHasl, Welo4Has. [lonamue o 6000pooHOM nokazameine
(pH) pacmeopa. Peakiuu HOHHOTO 0OMeHa. [ u0ponu3 Heopeanuieckux u OpeaHuiecKux euecms.

OKHCIUTENILHO-BOCCTaHOBUTENbHbIE peakuu. [lonamue 06 s1ekmponuse pachiagos u pacmeopos conell. lpumenenue snexkmponusa.

DKcnepumenmansusvie Memoosl U3YHeHUsA eUeCme U ux npespaujenuii: neMoncrpanus Tadbnun «llepuonnueckas cucrema Xumudeckux ainementoB J[.J1. MenzneneeBay; nzyuenue
MoJIeJIel KPUCTAITMYECKUX PEIETOK; HaO0AeHHE U OIMCaHNE JJEMOHCTPALMOHHBIX U 1TA0OPaTOPHBIX ONBITOB (Pa3iokKeHHe NePOKCH A BOIOPO/a B IPUCYTCTBIH KaTaau3aTopa, ONpeielieHne
Cpe/bl pacTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAILHOIO WHIUKATOPA, PEaKUUH HOHHOI'0 OOMEHa); MPOBEACHHE IMPAaKTHYECKOil paboThl «BimsHue paznuyHbIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKkum».

Pacuémmnuie 3a0auu

Pac4érel o ypaBHEHUAM XUMHYECKUX PEAKLUH, B TOM YHCIIE TEPMOXUMHYECKHE PACYETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHS «MACcCOBas J0Js BELIECTBAY.

Heoprannueckasi xumms

Hemeransl. [Tonoskenne HemeTamioB B [leproamdeckoif cucreme xumudeckux anemenToB [I.M. MenneneeBa n 0coOEHHOCTH CTpOCHHUS aTOMOB. Du3nueckue CBOWCTBA HEMETAILIOB.
ANoTponys HEMETaJUIoB (Ha IIpUMepe KHCIopoaa, cepsl, Gocdopa u yriepona). XMMHUECKHE CBOHCTBA BaKHEHIINX HEMETAIUIOB (TaJIOTEHOB, CEPHI, a30Ta, Gpocdopa, yriepoaa U KpeMHUS) U
UX COEAMHEHUH (OKCHIOB, KUCIOPOICOACPIKAIIIX KUCIOT, BOJOPOIHBIX COeANHEHUH). [IpuMeHeHe BaXKHEHIIINX HEMETAJUIOB U UX COSAMHEHHH.

Merainebl. [Tonoxenne Metamnos B [lepuonuueckoil cucreme xummdeckux snnemenToB 1. M. MenneneeBa. OcoOEHHOCTH CTPOSHHMS 3JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O01mue
¢usnyeckue cpoiicTBa MeTayuioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUUESCKUN DPsJ HANPSODKEHUH MeTasIoB. XMMHUUECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUH, Kalnui, KadblUWi, MarHui,
ATIOMHUHUH, IIWHK, XpOM, JKeJie30, Mellb) U MX coeAnHeHui. OO0mue crnocoObl moiydeHus MetaiuioB. Memannypeus. Kopposus memanios. Cnocobwl 3awumer om xopposuu. Ilpumenenne
METAJUIOB B OBITY U TEXHHKE.

IKcnepumenmanvrbie MemoObl UZYUEHUA BEU{ECINE U UX NPEGPALeHUTi: N3YUCHIE KOIUICKINN «MeTaJuIbl ¥ CIUIaBbl», 00pa3oB HEMETAIIIOB; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4;
HaOJIIOZICHNE W OMHMCAaHWEe AEMOHCTPAIOHHBIX M Ja0OPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE TMAPOKCHIA ATFOMHHUS C PACTBOPAaMM KHCIIOT M IIEJI04Yeii, KAUeCTBEHHbBIC PEAKIMH Ha KaTHOHBI
METAJIJIOB).

Pacuémmnuie 3a0auu

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIECTBA, Macce WM 00BEMY OIHOTO M3 YYacTBYIOUIMX B PEaKIMH BELIECTB; PacuyEThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) ITPOILYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB UMEET MPHMECH.

XHMMHUA U KU3Hb

Ponb XMMHUHM B 00ECIIEUEHHH JKOJOTMYECKOW, JHEPreTHYECKOH U MUIIEBOIl 0€30MacCHOCTH, Pa3BUTHU MeIUUIMHBI. [IOHATHE 0 HAy4HBIX METOAAX MO3HaHHS BEIIECTB U XUMHYECKUX
peaxrmil. [IpenctaBnenust 06 00MKX HAYYHBIX IPUHIMIAX TPOMBIIIICHHOTO MOJTyYeHHS BaXKHEHIIINX BEIIECTB.

UYenoBek B MUpPE BEUIECTB U MATEPUAJIOB: BAJKHEHIIME CTPOUTENIBHBIE MATEpPHUallbl, KOHCTPYKLUOHHbIE MAaTE€pUabl, KPACKH, CTEKJIO, KEpPaMHKA, MaTEpUaibl AJIS 3JIEKTPOHUKH,
HaHOMAaTepHaJbl, OPraHUIECKHe U MUHEPaIbHbIE yIOOpEHUs.

XuMHS 1 370pPOBBE UEJIOBEKA: MPaBHiIa UCIIOJIH30BAHMUS JIEKAPCTBEHHBIX MIPENapaToB; MPpaBHUiIa 6€3011aCHOTO HCIIOIB30BAHUS IIPENapaToB OBITOBOM XMUMUH B ITIOBCETHEBHOM KU3HHU.

MexnpeamMeTHble CBA3U

Peanmzanust MEXITpEAMETHBIX CBA3eH IPH M3yYCHHWH oOmiel M HeopraHmdeckod xumum B 11 Kiacce oCymiecTBISIETCS depe3 HCHONIBb30BaHME KaK OOIMIMX €CTECTBEHHO-HAYWYHBIX
MOHATHIH, TaK U MOHATHUMH, SBISIOIUXCS CHCTEMHBIMHU IS OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mye ecTecCTBEHHO-HAayYHbIE TOHATHUS: HAay4YHBIH (DAaKT, THIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KJIaCCU(UKALUS, TIEPHOJUIHOCTD, HAOJIO/ICHHE, SKCIIEPUMEHT, MOZIEIHPOBaHNUE,
U3MEpPEHUE, SBICHHUE.

dusuka: MaTepus, HEpPIus, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, HOH, N30TOI, PaJIMOaKTHBHOCTh, MOJIEKYJIa, SHEPIeTHYECKUH ypOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PM3MUECKUE BEIMYNHBI M SAHMHUIB UX H3MEPEHHS, CKOPOCTb.

Buonorus: xireTka, opraHn3M, 3KocucTeMa, Orocdepa, Makpo-U MUKPOIIEMEHTHI, BUTAMHUHBI, OOMEH BEIIECTB B OpPTaHU3ME.

I'eorpadus: MuHEpATBI, TOPHBIE TIOPOBI, ITOJIE3HBIE HCKOIIAEMBIE, TOIUIMBO, PECYPCHI.

TexHonoruss: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJIypPIUs, IMPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SWCTBEHHOE IPOM3BOACTBO, IHINEBAs MPOMBILUIEHHOCTD,
(hapmarieBTHYECKAsI TPOMBIIIEHHOCTD, IPOU3BOACTBO KOCMETHYECKHUX MPETMapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTePHAJIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJJMETA «XUMMHAS»

IlesieBbIe OpHEHTHPHI Pe3yJIbTATOB BocnuTaHus Ha ypoBHe COO:

HanpaBneHnﬂ BOCIIHTAHUA

IlesieBble OPUEHTUPBI

1.I'paxxnaHCKO-TIaTPUOTHYECKOE
BOCITUTaHUE

1.1.3Haromwif 1 MOOSTIHIA CBOIO MaTyl0 POJIWHY, CBOW Kpail, UMEIOIIHii mipeacTaBienue o Pomune - Poccnu, ee Tepputopum,
PacroI0KEeHNH;

1.2.co3Haromuii MpUHAIEKHOCTh K CBOEMY HApOIy 1 K OOIIHOCTH TpaxkaaH Poccuu, MpOSBISIONINN yBaXKEHHE K CBOEMY H APYTUM
Hapozam;

1.3.moHMMarOIINI CBOIO COMPUYACTHOCTH K MPOLIIOMY, HACTOSILEMY U OyIyIIieMy POAHOTro Kpas, cBoeil Poxunsl - Poccun,
Poccuiickoro rocyaapcTsa;

1.4 moHUMaromuii 3HaYeHNE TPAKIAHCKUX CUMBOJIOB (TOCYIapCTBEHHAs! CHMBOJIMKa Poccu, cBoero pernona), mpa3aHUKOB, MECT
MOYUTAHUS FEPOEB U 3aLUUTHUKOB OTeuecTBa, MPOABIAIOUINM K HUM YBaKEHHE;

1.5.I/IMCIOHII/II71 INEPBOHAYAIBHBIC MTPEACTABJICHHUA O ITpaBaX U OTBETCTBCHHOCTH YCJIOBCKA B O6H.[€CTB€, IrpaXJaHCKHUX IIpaBax U
0053aHHOCTSX;

1.6.mpuHUMarOIKN y4acTre B )KH3HH KIlacca, 00Ieo0pa3oBaTeIbHOM OpraHu3alid, B JOCTYITHON TI0 BO3PACTy COIMAFHO 3HAYMMON
JIeSITeIbHOCTH.

2.JlyXOBHO-HpaBCTBEHHOE
BOCTIUTaHUE

2.1.yBaXkaromuii TyXxOBHO-HPABCTBEHHYIO KyJIbTYpY CBOCH CEMBbH, CBOCTO HapOia, CEMEHHBIC IICHHOCTH C YYETOM HAIlMOHAIBHOMH,
PEIUTHO3HON IPUHAJICKHOCTH;

2.2.CcO3HAIONIUN IIEHHOCTh KaXKI0M YeI0BEUECKOM KU3HU, TPU3HAIOIINN HHANBUIYATFHOCTh U JOCTOMHCTBO KaXKIOT0 YEIOBEKA;
2.3.100posKeNnaTeNnbHbIH, MPOABISIONIMIA COMEPSKUBAHUE, TOTOBHOCTh OKa3bIBATh TIOMOIIlb, BRIPAKAIONIUI HEMIPUATHE TIOBEICHMS,
MPUYUHSIONIETO (PM3UYECKUI 1 MOPATBHBIN Bpe IPYTUM JIFOISIM, YBAXKAIOIIHHA CTapIIIHX;

2.4.yMeroumii OLEHUBATh MOCTYIKHU C MO3UIMHU UX COOTBETCTBUSI HDABCTBEHHBIM HOPMaM, OCO3HAKOUINI OTBETCTBEHHOCTh 332 CBOU
MOCTYIIKH.

2.5.Baferonuii MPeCTaBISHUSIMI O MHOTOOOPa3UH S36IKOBOTO U KYJIETYPHOTO MTPOCTpaHCTBa Poccuu, MMeronuii mepBoHavYabHbIC
HABBIKU OOIIEHUS C JIOABMHU PAa3HBIX HAPOOB, BEPOUCTIOBEIAHHIA.

2.6.co3HAIONINH HPABCTBEHHYIO M 3CTETUYECKYIO IIEHHOCTh JIUTEPATYPHI, POJHOTO S3BIKA, PYCCKOTO S3bIKA, IPOSBIISIONINA HHTEPEC K
YTEHHUIO.

3. OcTeTHYECKOE BOCIUTAHUE

3.1.cnoco0HbII BOCIPUHUMATD U YyBCTBOBATh IPEKPACHOE B OBITY, IPUPOJE, HCKYCCTBE, TBOPUECTBE JIIOACH;
3.2.1pOSBISIOIINNA UHTEPEC U YBAKEHUE K OTEUECTBEHHON U MUPOBOM XyI0XKECTBEHHOHN KYIbTYpE;
3.3.mposIBIAIONINHI CTpeMIIEHHE K CaMOBBIPAKEHHUIO B PAa3HBIX BUAAX XY/I0KECTBEHHON AESITEIbHOCTH, HCKYCCTBE.

4 .duznveckoe BOCIMTAHUE,
(hopMupOBaHUE KYIbTYPHI
3I0POBBS 1 SMOITUOHAITBHOTO
Onaromomyyust

4.1.0epekHO OTHOCAIIMICS K (DU3MUSCKOMY 370POBBIO, COOJIFOIAIONINI OCHOBHBIC ITPaBHUIIa 3JJ0POBOI0 M OE30MMaCHOTO ISl Ce0sl U
JIPYTHX IIt0JIei 00pa3a )KU3HH, B TOM YHCIIe B MH()OPMAIMOHHON cperie;

4.2 BiaJeIoNiii OCHOBHBIMU HaBBIKAMHM JTHYHOM M OOIIECTBEHHON I'MI'MEHbI, 0€30IMaCHOTO MOBEACHHUS B OBITY, PUPOJIE, OOIIECTBE;
4.3.0pMeHTHPOBAHHBIN Ha (PU3UUECKOE PA3BUTHE C YIETOM BO3MOXKHOCTEH 3/I0POBbSI, 3aHATHS (QU3KYJIBTYPOH M CIIOPTOM;
4.4.co3HAIUH ¥ IPUHUMAIOIIUI CBOIO TIOJIOBYIO IPHHAIJIE)KHOCTh, COOTBETCTBYIOIIUE el ICUXO(PU3NIECKHUE U TIOBEACHUECKUE
OCOOCHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BocriuTanue

5.1.co3naromuii IEeHHOCTh TPya B )KM3HU YETIOBEKA, CEMbH, OOIIECTRA;

5.2.IpOSBISIONINI YBaXXEHUE K TPYAY, JIOISIM Tpyaa, OepekHOe OTHOIIEHHE K pe3ysIbTaTaM TPyAa, OTBETCTBEHHOE MTOTPeOIIeHNE;
5.3.pOosBISAIOINN MHTEPEC K Pa3HbIM MPOECCUsIM;

5.4.yqacTByIOIMH B pa3lUYHbBIX BUAAX JOCTYITHOTO MO BO3PACTy TPYJa, TPYAOBOH IEATEIbHOCTH.

6.9K0JIOTHYECKOE BOCIIUTAHNE

6.1 . TOHMMAFOTIIHII IEHHOCTH IPUPOJIBI, 3aBUCUMOCTB JKH3HH JIFOACH OT IPHUPOJIBI, BIUSHHAE JTIOJIEH Ha MPUPOITY, OKPYXKAIONIYIO CPEAY;




JKUBBIM CYIIECTBAM;

6.3.Bpra)KaIOHIPII71 TOTOBHOCTH B CBOCH ACATCIIBHOCTHU MPUACPIKUBATHCS 3KOJOTMUCCKUX HOPM.

6.2 .TIpOSIBIISIONINIA JTI000BE M OepEKHOE OTHOIICHUE K TIPUPOJIC, HEMIPHUATHE NCHCTBUH, TPUHOCIIINAX BPE MIPUPOAE, OCOOCHHO

7.11eHHOCTH Hay4YHOTO MTO3HAHUS

YBaXXCHUE K HAYYHBIM 3HAHUAM, HAYKE;

TYMaHHTapHOH 00JIaCTSAX 3HAHUSL.

7.1 .BI)Ipa)KaIOHII/II‘/'I IMMO3HABATCJIbHBIC UHTCPCChI, aKTUBHOCTD, JIF0003HATEILHOCTE K CAMOCTOSATEILHOCTE B IMMO3HAHWH, UHTEPCC U

7.2.001a1ar0IHiA TepBOHAYATBLHBIME MPEACTABICHISIMHI O TIPHUPOIHBIX M COITHATBHBIX 00BEKTaX, MHOIO0Opa3HH OOBEKTOR U SIBJICHHIA
TIPUPO/IBI, CBSA3U KUBOW U HEIKUBOU MPHUPOJILI, O HAYKE, HAYYHOM 3HAHUW;
7.3 . MMEIOIIHI IepBOHAYATIbHBIC HABBIKM HAOIIOJICHNHN, CUCTEMATH3aIIUH U OCMBICIICHHS OIbITA B €CTECTBEHHO-HAYYHOH H

Ne Iepeyens TeM, IVIAHUPYEMBIX JIJIsl 0CBOCHHS 00YYaAOIIIMHECS KoauuecTBo Hcnoan3yembie LeneBble OPHEHTHPHI
n/n aKaJeMUYEeCKHX YaCcOB, 3JIEKTPOHHBIE YU4e0HO- Pe3yJabTATOB BOCIIUTAHUSA
OTBOJMMBIX HA OCBOEHHE | METOIHYECKHX MATEPUATBI
KaK10i TeMbl
10 KJIACC
1 Pa3znes 1: Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUHU 3 https://lesson.edu.ru/04/10
11 Tema 1: IIpeamer opranuueckoi xumun. Teopus XUMHYECKOTO CTPOCHUS 3 POIII (ypok 1 B 10 xi1.) 53,71
opraHnueckux coeanHennii A.M.bytneposa
2 Paznes 2: YrieBoaopoabl 13 https://lesson.edu.ru/04/10
2.1 Tewma 2: [IpenenbHble YIIEBOAOPOIBI. AJKAHBI 2 POUI (ypok 2 B 10 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tewma 3: HenpenenbHble YrIIeBOAOPOIbI: aKEHBI, AIKAUEHBI, aJIKHHBI 6 POUI (ypok 3 B 10 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tema 4: ApoMaTuieckue yriaeBoa0POIbI 2 POUI (ypok 4 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.4 Tewma 5: [IpupoaHbIe HCTOYHWUKH YTIEBOJIOPOAOB U MX NepepaboTka 3 POUI (ypok 5 B 10 xi1.) 5.3,6.1,6.2,7.1,7.2,7.3
3 Paznea 3: Kuciopoacoaepkauiue opraHunyecKne coeuHeHust 13 https://lesson.edu.ru/04/10
3.1 Tewma 6: CiupTsl. DeHon 3 POUI (ypok 6,7 B 10 k1.) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
3.2 Tema 7: Anpaeruabl. Kapoonossie Kuciotbl. CI0XKHbBIE d(UPEI 7 POHI (ypok 8,9 B 10 ki1.) 6.16.2,6.3,7.1,7.2,7.3
3.2 Tema 8: YriieBoabI 3 POIII (ypok 10,11 B 10 k1) 6.16.2,6.3,7.1,7.2,7.3
4 Paznes 4: A3orcoaepKauiue OpraHunyecKne CoeIMHeHHs! 3 https://lesson.edu.ru/04/10
4.1 Tema 9: AMunbl. AMUHOKHCIIOTEI. benku 3 POHI (ypok 12 B 10 ki1.) 6.1,6.2,6.3,7.1,7.2,7.3
5 Pa3znes 5: BbICOKOMOJIEKYJISIpHBIE COETHHEHHSI 2 https://lesson.edu.ru/04/10
5.1 Tema 10: [Tmactmaccel. Kayayku. Bomokna 2 POIII (ypoxk 14,15,16,17,18 414.2,6.1,6.2,6.3,7.1,7.2,7.3
B 10 K11.)
Hroro: 34 gyaca
11 KJIACC
1 Paznes 1: Teopernyeckne 0CHOBBI XHMHH 13 https://lesson.edu.ru/04/11
1.1 Tema 1: Ctpoenue atomoB. Ilepuoauueckuii 3akoH u Ilepuonuueckas cuctema 3 PO (ypok 1,2 B 11 xi1.) 53,71
xumuueckux siuemenToB JI.M1. Menzeneera
1.2 Tema 2: Ctpoenne BemecTBa. MHOrooOpasue BEIIeCTB 4 POIII (ypok 3,4 B 11 x1.) 6.1,6.2,6.3,7.1,7.2,7.3
1.3 | Tema 3: XuMuuecKue peakuu 6 POII (ypok 5,6,7 B 11 xi1.) 71,7273
2 Pa3nea 2: Heoprannyeckasi XuMus 16 https://lesson.edu.ru/04/11
2.1 Tema 4: MeTamnsl 6 POHI (ypok 41,4.25.3,6.1,6.2,6.3,7.1,

9,10,11,12,13,17 B 11 k11.)

7.2,7.3
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2.2 Tema 5: Hemeraiisl 8 POIII (ypok 14,158 11 k1) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tewma 6: CBsI3p HEOPraHUYECKHAX U OPTaHMYECKIX BEIIECTB 2 7.1,7.2,7.3
3 Paznen 3: XuMUA ¥ )KU3HDb 4 https://lesson.edu.ru/04/11
3.1 Tema 7: XuMHS 1 )KU3HD 4 POII (ypok 18 B 11 ki1.) 41,4.25.3,6.1,6.2,6.3,7.1,
7.2,7.3
Hroro: 33 yaca
MHOYPOYHOE INTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Copep:xanue IIpakTnuyeckune padoTsl
n/n (c ucnoab30BaHNEM 000PYI0BAHHS LIEHTPA
€CTeCTBEHHO-HAYYHOH M TeXHOJI0THYeCKOM
HanpasJjenHocteill «Touka pocray)
Pasnen 1: TeopeTuueckue 0CHOBBI OPraHuyeckoii xumum (3 yaca)
Tema 1: IlIpeomem opzanuueckou xumuu. Teopus xumuueckozo cmpoenus opzanuieckux coeounenui (3 uaca)
1 IIpenmer opraHM4ecKoOd XUMUU IIpenmer oprannueckoil XMMuM: €€ BOSHUKHOBCHHE, Pa3BUTHE U 3HAUCHHUE B | - 03HAKOMJIEHHE ¢ 00pa3llaMi OPraHMYECKUX BEIIECTB U
2 Teopus CTpoeHUsI OPraHUIECKUX MOJIy4eHHUHU HOBBIX BELIECTB U MaTepHanoB. Teopus CTpOeHUs MaTepHajaMH Ha UX OCHOBE;
coenunenuit A. M. Bytneposa, e€ opraHuueckux coequHenuii A. M. bBytiepoBa, e€ OCHOBHBIE MTOJIOKEHUS. - MOJIEJIUPOBaHUE MOJIEKYJl OpTaHUYECKHUX BEILECTB; -
OCHOBHBIE IT0JIOXKECHUS CrpykTypHbIe (OPMYIIBI OPraHUYECKUX BEIIECTB. [ OMOIOTHSI, H30MEPHSL. HAOJIIO/ICHUE U OITMCAHKE IEMOHCTPAIHOHHBIX OTIBITOB
3 Ipencrasnenue o KiacCupUKaIH XUMHYECKas CBSA3b B OPraHUYECKUX COCIUHEHUSAX — OIUHAPHBIC U 10 MPEBPALIEHNIO OPTaHUYECKUX BELIECTB IIPU
OpPraHUYECKUX BEIIECTB. KpatHbIe cBs3U. [IpencTaBneHne o kiaccu()UKaIui OPTaHMIECKIX BEIIECTB. | HarpeBaHUM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).
HoMeHKaTypa OpraHi4eckux HomeHknatypa opraHMYecKuX COeAUMHEHHH (CHCTEMaTHIeCKast) ’
COCTMHEHUI TpPHUBHATBHBIC HA3BAHNUSI BAKHEUIIINX MPEICTABUTENCH KIIaCCOB
OpPTaHUYECKUX BEIICCTB.
Pa3gen 2: YraeBogopoas! (13 yacoB)
Tema 2: Ilpedenvuvie y2nesodopoovl. Aarxkanwl (2 uaca)
4 [IpenensHBIC YyTIeBOJOPOIBI. AJKaHB | AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psaa. MeTaH u 3TaH —
5 MertaH ¥ TaH MPOCTEHIIINE TIPEICTABUTEIH ATKAHOB: (PH3MUCCKUEC U XUMUICCKUE
CBOMCTBA (peaKLnH 3aMEIeHUS U TOPEHHUS), HaX0XKJICHHE B IIPUPO/IE,
MOJy4Y€HHE U IPUMEHEHHE.
Tema 3: Henpeoenvnoie yeneso00opoovl: aiKenvl, AiKaouensl, arkunol (6 uacos)
6 AJIKEeHBI: COCTaB U CTPOCHHE, AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUIECKUHN psA. DTHWIEH U MPOIHIICH —
TOMOJIOTUYECKUH paa. HpOCTeﬁHIHe MPEACTABUTECIIN aJIKCHOB: (1)H3H‘16CKI/I€ U XUMHYCCKUEC
7 DTUJIEH U IPOIUJICH CBOICTBa (peakIuy TUAPUPOBAHNUS, TAIOTEHUPOBAHUS, THPATAINH, - IOJIyY€HHE ATUJIEHA U U3YUEHUE €TO CBOMCTB
OKHCIICHUS U nonnMepmaum/I), TMOJTYYCHUEC U IPUMCHCHUE.
8 AJKaJIneHsbI. Anxanuensl. byranuen-1,3 u metunOyTtaguen-1,3: crpoerne, BaKHeHIe
9 AJKaneHbI. XIMHWYECKHE CBOWCTBA (peakuus noanMepu3anui). Ilomydenue
CUHTETHYECKOT0 KayuyKa U pEe3UHBIL.
10 ATKUHBIL: COCTaB U OCOOCHHOCTH AJIKWHBI: COCTaB U OCOOCHHOCTU CTPOCHUSI, TOMOJIOTHYCCKHUH PSIII.
CTPOCHUS, TOMOJIOTHYCCKUH PSiIL. AUeTHICH — TPOCTEHIINI MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE,
11 AnermneH (hu3nvecKkre ¥ XUMHICCKHIE CBOWCTBA (PeaKUu THAPHUPOBAHUS,
raJloreHUPOBaHMsI, THIPATalluU, TOPEHUS ), TOJTYyYEHHE U TPUMEHEHUE.
Tema 4: Apomamuueckue y21e6000poodul (2 uaca)
12 Apensl. benson | Apensl. beH3ou: cocTas, cTpoeHue, PU3HUECKHE U XUMUYECKHE CBOHCTBA
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13

I'eneTnyeckas CBA3b MEKAY
YTICBOIOPOIaMHA

(peakiiu TaJIOTeHUPOBAHIS ¥ HUTPOBAHMS ), TIOIyUYEeHNE W IPUMCHEHUE.
TokcraHOCTH apeHOB. I 'eHeTHYecKas CBA3b MEXKIY YIIIEBOIOPOIAMH,
MPHUHAIICKAIIAME K Pa3IMIHBIM KJIacCaM.

Tema 5: Ipupoonvie ucmounuxu y2iego

00p00086 u ux nepepadoma (3 uaca)

14 [TpupogHbIe HCTOUYHNKN [IpuponHBIe NCTOYHUKH YTIIeBOAOPOA0B. [IpupoHbIA ra3 U MOy THHIE - 0O3HAaKOMJIEHHE C 00pa3aMH IJIacTMACC, KayIyKOB U
yraeBonopoaoB. [IpuponHslii ras, HedTsHbIe Ta3bl. HedTh 1 e€ mponcxoxaenne. Cioco0s! mepepaboTKi pe3unbl; Komutekiun «Hedte» n «YTomby;
15 [IpupoaHbIe NCTOYHUKH He(TH: meperoHka, KPEeKUHT (TePMUYECKHUHN, KAaTATUTUYECKHIH), TUPOIIN3. - MOJICIMPOBAHKE MOJICKYJ YTICBOIOPOAOB U
yriaeBonopoaos. Hedrs. [IponykTel HepepabOTKH HEPTH, UX TPUMEHEHNE B IPOMBILICHHOCTH U B raJoreHONPOU3BOTHBIX
ObITy. KaMeHHBIH yrosib ¥ NpOJIyKTHI €ro NepepadoTKH.
16 Pacuérnrie 3agaun Beruncienust o ypaBHEHNIO0 XUMUYECKON peakiuu
(maccpl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIECTBA WU
MPOJYKTa PEaKUK 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O M3 UCXOJHBIX BCUICCTB UJIN
IIPOAYKTOB PEAaKLUH).
Pa3nen 3: Kucioponconep:xkamue opranudeckue coenunenus (13 yacon)
Tema 6: Cnupmut. @enon (3 uaca)
17 [IpenenbHblEe OTHOATOMHBIE CIIUPTHI. [IpenenbHbIE OTHOATOMHBIE CITUPTHL. METaHOJ U ATAHOJI: CTPOCHUE, - IpOBeZIeHNE, HAOIIOICHHUE U OTTMCaHKe
MerTaHOI 1 3TaHOJI: CTPOCHHE, (u3MUecKre ¥ XUMHIECKNE CBOWCTBA (PEaKIMH C AKTUBHBIMU METaJUIaMH, JIEMOHCTPAMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB,
¢u3nIecKue CBOWCTBa raJoreHOBOJOPO/IaMH, TOPEHHE), TPUMEHEHHE. BOIOpOaHbIE CBA3M MEXy | KaueCTBEHHBIC PEaKINHU OJHOATOMHBIX CIIMPTOB
18 MeTaHoI 1 3TAaHOJI: XUMHIECKHE MOJIEKyJIaMH1 CITUPTOB. [lelicTBHE METaHOJIa 1 3TaHOJIA Ha OPTaHU3M (oxucnenune stanona okcuaoM Menu(Il)), MEOroaTOMHBIX
CBOHCTBa YeJIoBeKa. CHHPTOB (B3aMMOJEHCTBHE TIINIIEPHHA C THAPOKCHIIOM
19 MsuoroaTomHbIe ciupThl. PeHoN MHOT0aTOMHBIE CIIUPTHI. DTHIICHIVINKOID U TIIMIEPHH: CTPOCHHUE, memu(ID))
(u3HUeCcKre ¥ XUMHIECKHE CBOWCTBA (B3aMMOACHCTBHUE CO IIEJIOYHBIMA
MeTaJUIaMH, KaueCTBEHHAs! pEaKInsl HAa MHOTOAaTOMHBIE CITUPTHI). JleiicTBre
Ha OpraHnu3M 4Y€JIO0BEKaA. HpI/IMeHeHI/Ie TIIMIEPUHA U OTUJICHTJIMKOJIA.
DeHoJI: CTpoeHHEe MOJIEKYIIbI, (PM3MYECKUE U XUMUYECKUE CBOMCTBA.
TokcuyrocTh (eHoa. [Ipumenenue denoa.
Tema 7: Anvoezuovl. Kapoonoewie kucnomut. Cnosycrovie agpupul (7 uacos)
20 Anbaeruapl. Dopmanbaerus, Anpaerupl U KeToHbI. DopMabAeTHI, alleTabJET Ul CTPOCHHE,
areTalbIeru/ (usnyeckre 1 XMMUYECKUE CBOWCTBA (PEaKUH OKHCICHHS U
21 Anbperunpl. @opMmaibaeru, BOCCTAaHOBJICHUsI, KAUECTBEHHbIE PEAKIUH), TIOJIy4YEHUE U IPUMEHEHHE. - IpOBeZIeHNe, HaOI0IEHHE U OTTMCAHHe
areTabIeru/ Ayemon: cmpoenue, gusuueckie u xumuieckie ceolcmsa (peaxyuu JIEMOHCTPAIIMOHHBIX OMBITOB: aJIbJIETUIOB (OKUCICHUE
OKUCTIEHUSL U BOCCIMAHOBNIEHUS), NOYHeHUe U NPUMEHEHUe. aMMHauHBIM pacTBOpoM okcuia cepedpa(l) u
rugpokcugom Meau(1l)
22 MypaBbHHas U YKCyCHast KUCJIOTHI OHOOCHOBHBIE ITpeieIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U - CBOMCTBA pacTBOpa yKCYCHOW KHCJIOTEHI.
YKCYCHAs KHCJIOTBL: CTpOEHHE, (PU3NUecKre 1 XUMHUECKHEe CBOICTBa
(cBoiicTBa, 00LIME I Kiacca KUCIIOT, PeakIys dTepUpUKALIH), TOTyIeHHEe
U IPUMEHEHHE.
23 CreapuHOBasi M OJIEMHOBAsI KUCJIOTHI. CreaprHOBas M OJIENHOBAs KUCJIOTHI KaK MPEJCTaBUTENN BBICIIINX
Meuia KapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JEHCTBUE.
24 CrnoxHble 3¢upbI Crnoxwuble 3¢HUPHI KaK TPOU3BOIHBIE KApOOHOBBIX KUCIOT. [ maponu3
CIIO’KHBIX 3(UPOB.
25 KupsL. Kupsl. I'naponus sxupos. IIpumenenue xupoB. buonorudeckas poJib




JKHPOB.

26 Ypok 00001IeH s 1 KOHTPOJIS
Tema 8: Yeneeoowt (3 uaca)
27 VTi1eBOIbI. YTrieBoasl: COCTaB, KIacCu(UKAIHS YTICBOAOB (MOHO-, - U - IpoBe/IeHUEe, HAOIIOIEHUE U OITUCAHHE
28 I'mroxo3a, kpaxmail, LeJUI0103a moJIrcaxapuabl). [ moko3a — mpocTeiii MOHOCaxapua: 0COOEHHOCTH JIEMOHCTPALIMOHHBIX OIBITOB: B3aUMOJEUCTBUE
CTPOCHUS MOJIEKYINBI, (U3NIECKHE 1 XUMUIECKHE CBOHCTBA Kpaxmaia ¢ Ho1oM)
(B3aumogeiicTeue ¢ ruapoxcuaoM mean(1l), okucneHne aMMHaYHBIM
pactBopoMm okcuna cepedpa(l), BocctaHoBIeHIE, OPOKESHHE TIFOKO3HI),
HAXOXJCHHUE B MPHUPO/IEC, IPUMEHEHHE, OUOTOrHYecKast poiib. DOTOCUHTE3.
®dpykTO3a Kak u3oMep Ntoko3bl. Caxaposa — npedcmasumeliv
oucaxapuoos, 2uopou3, HAxX0AHCOeHUe 8 NPUPOOe U NPUMEHEHUe.
Kpaxman u 1memntos03a Kak IpupoaHbie mojauMepsl. CTpoeHUe Kpaxmania u
HeJUTI0N103b1. DU3UYECKHe U XUMHUYECKHEe CBOMCTBA Kpaxmaa (THAPOIIN3,
KaueCTBEHHAs peakius ¢ HoJoM).

29 Pacuérnsle 3anaun Boluncienus 1o ypaBHEHUIO XMMHUYECKOH peakliuu
(Mmacchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA UK
MIPOAYKTA PEaKIUU 0 H3BECTHEIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIICCTB FITH
MIPOAYKTOB PEaKINN).

Pa3gen 4: A3oTconepikaine oprannieckue coeqnHenus (3 yaca)
Tema 9: Amunwvt. Amunoxuciaomot. beaku (3 uaca)
30 AMWHBI. AMHHOKHCJIOTBI. Amunvl. Memunamun u auuaun: cocmas, cmpoernue, usuiecKkue u
Xumuyeckue ceolicmea (coperue, 83aumooelicmaue ¢ 000U U KUCIOMAMU,).
AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyYecKue coenHeHns. Pusndeckue
1 XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (HA IPUMEPE TIIHAIUHA).
bronornueckoe 3HaueHNe aMUHOKHCIIOT.
31 benku IlenTunpl. benku kak NpUPOIHbIE BHICOKOMOJIEKYJISIPHBIE COEUHEHHUS.
IlepBryHas, BTOpUYHAS U TPETUIHAS CTPYKTypa O6elIKoB. XUMHUYIECKHE
CBOMCTBa OEIKOB: TUPOIIH3, IEHATYpAIlHsl, KAUeCTBEHHbIE PEaKIIMu Ha
OenKu.

32 IIpakTukym - HaOJII0/ICHNE U OTTMCaHUE IEMOHCTPAIIMOHHBIX OTBITOB:
JIEHaTypaIys OSIIKOB IPH HATPEBaHHH, [IBETHHIE
peaxImu OEIKOB.

Pa3gen 5: BoicokomoJieKyasipHbIe coenHeHns (2 yaca)
Tema 10: Ilnacmmaccol. Kayuyku. Bonokna (2 uaca)
33 [Tmactmaccer. Kayuyku. Bomokna OCHOBHBIC TIOHATHS XHMUHU BHICOKOMOJICKYJISIPHBIX COCTUHECHUIT: MOHOMED,

MOJIMEp, CTPYKTYPHOE 3BEHO, CTEIICHb IMOJIMMEPU3AIIH, CPEIHSS
MoJieKyIsipHas Macca. OCHOBHBIC METO/BI CHHTE3a BEICOKOMOJICKYJISIPHBIX
COCIIMHEHUH — MOJMMEepH3aNus U MOTUKOHAeH caus. [liacmmaccol
(noausmuieH, NOAUNPONUILEH, NOTUSUHUIXAOPUO, NOTUCTUPOTL).
Hamypanenolii u cunmemuieckue kayuyku (0ymaoueroswiil,
XJIOPONPEHOBLILL U U30NPEHO8bIN). Boiokna: namypanbHule (X10NOK,
wepcmy, WENK), UCKYCCMEEHHblE (ayemamnoe 80JI0KHO, 8UCK034d),
CuHmemuyeckue (KanpoH u iaecan).

- OBHAKOMIJICHHUEC C 06pa3HaMI/I MMPpUPOJHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaAYYyKOB.
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Wrorosast KOHTpoOJIbHAs paboTa

HUroro:

34 gyaca

IHOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
Ne Tema ypoka Copep:xanue IIpakTnuyeckune padoTsl
n/n (c ucnoIb30BaHUEM 000PYI0BAHUS LIEHTPA
€CTeCTBEHHO-HAYYHOH M TeXHOJIOTHYeCKOi
HanpasjenHocTeil «Touka pocra»)
Pasnen 1: Teopernueckue ocHoBbI xXuMuu (13 yacos)
Tema 1: Cmpoenue amomos. Ilepuoouueckuii 3axkon u Ilepuoouueckan cucmema xumuieckux nemenmoas /1. H.
Memnoeneesa (3 uaca)
1 Xumuueckuil anemeHT. Atom. SAnpo Xumuueckuil aneMeHT. AToM. Spo aToma, H30TOTBI.
aToMa, U30TOTIbI
2 DrekTpoHHas 000JI04Ka. OnexTpoHHas 000104Ka. DHEpreTH4ecKrue YpOBHH, OTyPOBHU. ATOMHBIE
DHepreTuyecKue YpoBHH, IOTyPOBHU opbuTany, S-, p-, d-anementsl. OCOOEHHOCTH pacipeaeIeHus SIEKTPOHOB
O OPOUTANIIM B aTOMAaX 3JIEMEHTOB IIEPBBIX YCTHIPEX MEPUOJIOB.
DeKTpOHHAs] KOH(GUTYpAIHs AaTOMOB.
3 Ilepuoauueckuii 3aKoH U Ilepuoauueckuii 3akoH u Ilepuoauyeckas cucTeMa XUMUYECKUX DJIEMEHTOB
[lepnoauueckas cucrema xumudeckux | 1. M. MenneneeBa. CBsi3b nepuogunueckoro 3akona u [lepuonnueckoit
anemenToB . . Menzaeneena CUCTEMBI XUMHYECKUX 31eMeHTOB JI. . MeHneneeBa ¢ COBpeMEHHOM
TEOpUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU IMPOCTHIX M CIOKHBIX BEICCTB
[0 TpyNIaM U nepuojam. 3HaueHue NepuoIMYECKOro 3aKoHa B pa3BUTHU
HayKH.
Tema 2: Cmpoenue eewjecmea. Mnozooopaszue seuwjecme (4 uaca)
4 Crtpoenue BenecTBa. Buibl CtpoeHue BeliecTBa. XMMUIECKas CBSA3b. BUbI XUMUUECKOH CBSI3H
XUMHUYECKOHN CBSI3M: KOBaJIEHTHASI (KoBaNieHTHAsl HETIOJISIPHAS U TIOJISIPHASI, MOHHAS, METaJITHIecKast).
HEMOJISIPHAs ¥ MOJIIpHAs MexaHn3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBII 1
5 Buabl xumnyeckoi CBSI3U: HOHHAA, JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b.
MeTaJuIndecKas BanentHocTh. DnekTpooTpunaTensHoCcTh. CTeneHs okucienus. MoHsr:
KaTHOHBI U aHHOHBI. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUs. 3aKOH IOCTOSIHCTBA COCTAaBa BEIECTBA. THIIbI KPUCTATUNINYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIINYECKON
PELIETKH.
6 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. ITonsiTue o aucnepcHbIX cucteMax. ICTUHHBIE ¥ KOJUIOUAHBIE PACTBOPHI.
MaccoBas 101 BELIECTBA B pacTBOPE.
7 Knaccugukanus HeopraHUIECKUX Knaccudukanus Heoprannieckux coenuHeHnii. HomeHknarypa
coenuHeHul. ['eneTnyeckas cBs3b HEOpPraHMYECKUX BellecTB. | 'eHeTuueckasl CBsi3b HEOPraHMYECKUX BEILECTB,
HEOpPraHMYECKUX BEILECTB MPUHAJUISKAIINX K Pa3IMYHBIM KJIacCaM.
Tema 3: Xumuueckue peaxyuu (6 uacos
8 XuMu4eckas peakius. Xummaeckast peakuus. Kiraccuduranus XUMUYECKUX PeakIui B - nemoHcTpanus Tabmu «llepronudeckas cucrema

Knaccupukanus XUMHUYeCKUX PEeaKIHid

HEOPTaHMYECKON M OpraHNYeCKOH XUMUHU. 3aKOH COXPaHEHHUS MACChI
BEILIECTB; 3aKOH COXPAaHEHMs U NPEBPAILECHUS SHEPTUU IPU XUMHUUYECKUX

xuMudeckux 3emMeHnToB J[.M. MenneneeBay;




peaKuusx.

Pacuérel o ypaBHEHHUSIM XUMHUYECKUX PEaKIUi, B TOM
YHCIIE TEPMOXUMHAYECKHUE PACUETHI, pACYETHI C
HCIOJIb30BAaHNUEM NOHATHUS «MAacCcOBas 0l BEILIECTBAY.

9 CKOpOCTh peaknuu. XUMHIeCKOoe CKOpPOCTPh peaknny, e€ 3aBUCUMOCTD OT pa3IIHBIX (hakTopoB. OOpaTuMble | TPOBEICHHUE IPAKTHIECKOH paboThl «BrusHue
paBHOBeCHE. DIEKTPOIUTHICCKAs peakmu. XuMudeckoe papHoBecre. DakTopHhI, BIUAIONINE Ha COCTOSTHUE pa3UIHBIX (PaKTOPOB HA CKOPOCTH XUMUIECKOH
IUCCOIIHAIHS. xumuueckoro pasHosecusd. [Tpunuun Jle [llatense. peakuum».

DnekTponuTndeckas aucconuarysi. CHIBHBIC U cIa0ble JICKTPOJIUTHI.
10 Peakiiu HOHHOTO OOMEHa. Cpena BOIHBIX PACTBOPOB BEIIECTB: KHCIAs, HEUTpallbHas, IIeTOYHAsl. - U3y4YeHHE MOJEINIEH KPUCTATUNINIECKUX PEIIETOK;
Hounsamue o 600opoonom nokasamene (pH) pacmeopa. Peakumu HOHHOTO HAOJIO/ICHUE U OITMCAHUE ICMOHCTPAIIUOHHBIX U
oOMeHa. [ uoponu3 HeopeaHUUeCKUX U OP2AHUYECKUX GeUjeCma. 71a00pATOPHBIX OMBITOB (Pa3IOKEHHUE IEPOKCH A
BOJZIOPOJIa B IPUCYTCTBUU KaTalu3aTopa, ONnpeaeieHne
Cpebl pacTBOPOB BEIIECTB C TOMOIIbIO YHUBEPCATLHOTO
HHIUKATOpa, PEaKIMd HOHHOTO OOMEHA)

11 OKHCITUTENEHO-BOCCTAHOBUTEIBHBIC OKHCIUTENLHO-BOCCTAHOBUTENBHBIC peakuu. [lonsamue 06 snexmponuse
peaxIuu. pacniasos u pacmseopos couell. IIpumenenue s1ekmpoausa.

12 Ypok 0000IIeHHSI ¥ TOBTOPCHHUS

13 Ypok 0000IIeHHs 1 KOHTPOJIS
Paspnen 2: Heopranuyeckasi xumus (16 yacon)

Tema 4: Memannwt (6 uacoes)

14 Metamnsl. [lomoxeHne MeTalIoB B Merannel. [Tonoxxenune metanios B [leproguueckoil CUCTEME XUMUYECKUX
[Nepromndaeckoii cucreme xummueckux | smemeHToB /. . MenneneeBa. OcoOEHHOCTH CTPOCHHUS dIIEKTPOHHBIX
snemenToB JI. 1. MeHaeneena. 00omouek aToMoB MeTauioB. O0mure pu3nIecKre CBOHCTBA METAJLIOB.
dm3ryecKrue CBOMCTBa METAILIIOB. CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psJ HAPSKEHUM METAIIOB.

15 XUMHYECKHE CBOMCTBA BaXKHEHUIIIMX XuMmudeckue cBOMCTBa BaKHEHIIINX METAJUTOB (HATPHH, KW, KaIbIUi,

METaJJIOB U UX coeauHeHuil. Hatpuid, MarHuii, aTFlOMUHUH, IIUHK, XPOM, KEJIe30, MeJIb) U UX COSAMHEHHN.
KaJaui, KaJabllUui, MarHun

16 XuMHUUYECKHUE CBOMCTBA BaXKHEUIIIUX
METAJIOB ¥ UX COEIUHCHUH.

ATIOMUHUH, IUHK, XPOM, JKEJIe30,
MeJlb

17 O6urue crocoObl MOTyYeHUS O6urme crocoObl NOTYYeHUS MeTaIoB. IIpuMeHeHne MeTaJlIoB B OBITY U
MeTtaioB. [I[pumMeHeHe MeTalIoB B texHuke. Memannypeus. Kopposus memannos. Cnocobdul sauumul om
OBITY U TEXHUKE. KOppo3uu.

18 IIpaxkTukym - H3y4eHHe KOJJICKINU «MeTaJulbl U CIIaBBI», 00pa3lioB

HEMETAJIJIOB

- HaOJIFOICHUE W OTMCaHKE IEMOHCTPAIUOHHBIX U
71a00pATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHAA
AJTIOMUHUS C PaCTBOPAMU KUCJIOT U LIEJIOUEH,
Ka4eCTBECHHBIC PEaKIIMH Ha KATHOHBI METAJUIOB).

19 Ypok 000011eHNS 1 IOBTOPSHHUS
Tema 5: Hememannot (8 uacos)

20 Hemeramiel. ITonoxxeHue HeMeTalI0B Hewmerannsl. [Tonoxxenne Hemetaios B [lepuoauueckoit cucreme

B [lepnoguueckoii cucreme
XUMHu4ecKkux 3ymementon J[. M.

xumudeckux dnemenToB J[.1. MeHneneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. PHU3HUYECKIE CBOMCTBAa HEMETAIUIOB. AJUIOTPOITHS HEMETAJUIOB (Ha




MenneneeBa. ®u3nueckre CBOMCTBA
HEMETAJIJIOB.

puMepe KUcIopoa, cepsl, hocdopa u yriaepoaa). XUMHUECKHAE CBOMCTBA
BaXHEHIIINX HEMETaJUIOB (TAaJOT€HOB, CEPHI, a30Ta, pocdopa, yriepoaa u

21 XUMIYECKUE CBOCTBA BaKHEHIIINX KPEMHHS) U UX COCIMHEHNH (OKCHIOB, KUCIOPOACOACPKAIIUX KHCIIOT,
HEMETAJIJIOB ¥ UX COSUHEHUN. BOJIOPOJTHBIX COCMHEHUIN).
l"asorensl
22 XUMIYECKUE CBOICTBA BaKHEHIIINX
HEMETaJUIOB U MX coenuHeHmA. Cepa
23 XUMIYECKUE CBOICTBA BaKHEHIIINX
HEMETAJIJIOB U UX COEAMHEHUN. A30T
24 XuMHUYECKHE CBOCTBA BaKHEHIIIMX
HEMETAJJIOB U UX COEMHEHUH.
dochop
25 XHUMHUUECKHE CBOKMCTBA BaXKHEHIIINX
HEMETAJIJIOB U UX COECUHEHUN.
Yriepon u KpeMHUR
26 IIpumeneHnue BakHENIIUX HEMETAUIOB | [IpuMeHeHHe BaKHEHIINX HEMETAUIOB U UX COCIUHEHUM.
1 UX COCTMHEHMUII.
27 Ypok 000011IeHUS] U KOHTPOJIS Pacu€rbl Macchl BenecTBa Wi 00bEMa ra3oB 1o
HU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEUICCTB; PACUETHI
Macchl (00pEMa, KOTMYECTBA BEIISCTBA) POITYKTOB
PEaKIHH, €CIH OJTHO U3 BEIIECCTB HMEET MIPUMECH.
Tema 6: Ceazv opeanuueckux u Heopzanuueckux sewecms (2 uaca)
28 I'eHeTHUeCcKast CBSA3b HEOPTAaHMUECKUX Heopranuueckue u opraHudeckue KUCIOTeL. Heoprannaeckue u
1 OPTaHHYECKUX BEIIECTB. OpraHUYecKHe OCHOBaHUA. AM(POTEpHbIC HEOPTaHHYECKHIE U
29 HroroBas KoOHTpoNbHas paboTa OpraHudecKkue coennHeHus. [ eHeTnueckas CBsi3b HEOPTaHUIECKUX U
OpraHNYeCKHX BEIIECTB.
Paznea 3: Xumus u xku3ub (4 yaca)
Tema 6: Xumusn u yncuzns (4 waca)
30 Poup xumun B obecriedueHuN Ponp xumun B 00ecTieYeHIH 3KOJIOTHIECKON, SHEPTeTHIESCKOM U MHUIICBON
9KOJIOTHYECKOM, SJHEPTETHICCKOHN U 0e30MacHOCTH, pa3BUTHH MeAUIUHEI. [I0HITHE 0 HAYIHBIX METOaX
MTUIIEBOH OE30MaCHOCTH, Pa3BUTHHI TIO3HAHUS BEIECTB U XUMHUYECKUX peakuuil. [IpencraBnenns o6 oOmux
MEIHIIHEL. HAYYHBIX IPUHIAIAX TPOMBIIIICHHOTO MMOTyYeHHS BA)KHEHIIINX BEIIECTB.
31 UenoBek B MUpPE BELLECTB U UenoBek B MUPE BELIECTB U MaTEPHUAJIOB: BaXKHEUIIINE CTPOUTEIbHbBIE
MaTepHaoB MaTepHualbl, KOHCTPYKIIMOHHBIC MaTepUAITbI, KPACKH, CTEKJIO, KepaMHKa,
MaTepHabl JJIs1 JJICKTPOHUKH, HAHOMATepHabl, OPTaHUYECKUE 1
MUHEpPATbHBIC yI0OpEHUsI.
32 XUMUS ¥ 37I0pPOBBE UETOBEKA XuMus 1 370pOBBE YEIOBEKA: MPaBUila UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiIa 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOH
XUMUH B TIOBCETHEBHOM KU3HU.
33 3aKIIIOUUTENbHBIN YPOK

Hroro:

33 yaca




