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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeAaHEro odiiero oopa3oBaHus paspabortana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoii @enepanumn», TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS (enepajabHON 00pa3oBaTeNbHOM HPOTrpaMMBl CpPEeIHEro OOIIero
obopazoBanus (POII COO), mpexacraBineHHbix B DenepanbHOM TrocyaapcTBEeHHOM oOpa3oBareiabHoM craHgapre COO, ¢ yuérom KoHuemnmmm
IpernoiaBaHus yueOHoro npeaMera «XuMus» B 00pazoBaTenbHBIX opranu3anusax Poccuiickoit denepannu, peaqu3yomux OCHOBHBIE 00pa30BaTEIbHbIC
MporpaMMbl, ¥ OCHOBHBIX TMoOoKeHui «Ctpateruu pasButHs BocnuTaHus B Poccuiickonr ®eneparuu Ha nepuox ao 2025 roma» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A0OB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONpeAeTeHUI0 o0Iel crpaTerun oOydeHUusl, BOCIUTAHUS U Pa3BUTHS 00Yy4aroIIUXCs
cpeactBamu y4yeOHoro mnpenmera «Xumus» a8 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBHIM KoHLenTyainbHble mnosoxkeHuss ®I'OC COO o
B3alMOO0OYCIIOBICHHOCTH IIeJieH, COAepkKaHUsl, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUIl K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o00Opa3oBaHHE, MOJy4aeMOe BBITYCKHUKAaMH 00Ieo0pa3oBaTeIbHON OpraHU3alMd, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM ATAllOM pealu3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYIIMX
[EJIOCTHOM CHUCTEME XUMHUYECKOrO OOpa3oBaHMs. DTH LEHHOCTH KAaCalOTCS IMO3HAHMSA 3aKOHOB MPUPOABI, (HOPMUPOBAHHMS MHUPOBO33PEHUS M OOIIEH
KYJIbTYpPbl YENOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBI0 U HPUPOIHON cpene. Peanm3yercs xumudeckoe
oOpa3zoBaHe 00yJaIOUINXCS HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus CPEACTBAMH YI€OHOTO peaMeTa «XUMUs», COJepKaHUEe U TIOCTPOCHHUE KOTOPOTO
oTpesieNieHbl B MporpaMMe MO0 XUMHUU € y4€TOM creuu(uky HaAyKu XUMUH, € 3Ha4eHHs] B MO3HAHHWM MPUPOIbl U B MaTepPHANIbHOM XKM3HHU OOIIEeCTBa, a
TaKkkKe ¢ y4€TOM OOIMX NeNied W MPHUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHero odmiero obpaszoBanusi B Poccuiickoii
®Denepanuu.

XUMUS KaK 3JEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UTPAeT OCOOYIO POJbh B COBPEMEHHOW NIMBUJIM3AINHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUalibHOW
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE I[EJIOCTHOTO MPEACTaBIeHUs 00 OKpYXarolieM
MHUpE KaK O €JUHCTBE NMPUPOIbl U 4YEJIOBEKa, KOTOpoe (OpMUpPYETCS B XMMHUU HAa OCHOBE NMOHMMAaHHUS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIEr0 MUPA,
OCO3HAHMS B3aHMOCBSI3M MEX/ly CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU 00JIACTSIMU PUMEHEHHUS.

TecHO B3auMOJAENUCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMU, XUMUS CTaja HEOThEMJIEMON YacThbI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBHEM
YCTICUTHOTO TPYy/Aa M KHU3HU KaXKJI0To wieHa oOmecTBa. CoBpeMeHHasi XMMHS KaK Hayka CO3uAaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HallpaBJieHa Ha
penieHue rio0aabHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YETIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, TUIIIEBOM, YIKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI
3JI0pOBBSI.

B cooTBeTcTBUM ¢ 00IIMMU LIEISAMHU U NPUHIHUIAMH CPEJHEro odiiero oopazoBaHusi cojepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30Bblit
YPOBEHb H3YyYEHHs]) OPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOLIEKYIbTYpPHYIO IOATOTOBKY OOy4YarOUIMXCsl, HEOOXOAMMYIO MM JUIsl BBIPAaOOTKH
MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOUEHHUS B KM3Hb COLIMyMa, MPOJOJDKEHHS OOpa3oBaHMsI B Pa3IUYHBIX O0JIACTSAX, HE CBA3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.

Cocrapnsomumu npeameTra «XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranndeckas xuMusi» u «OOmiasi 1 HeOpraHU4YecKasi XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKM: CHCTE€Ma 3HAaHUI 1O HEOPraHWYECKOM XMMMU (C BKIIFOUCHHEM 3HAHUHU W3 00IIei
XUMHH) U opraHnyeckoil xumuu. ®opmMupoBaHue JaHHOW CUCTEMbl 3HAHUW MPHU U3YUYEHHH INpeaAMeTa 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO
MHOTr000pa3usl BeIECTB Ha OCHOBE OOIUX MOHATHH, 3aKOHOB U TEOPUN XUMHH.



CrpykTypa conepxaHust KypcoB — «Opranuueckass xumusi» u «OOmiast u HeopraHuueckass Xumus» copMupoBaHa B Mporpamme Mo XMMHUU Ha
OCHOBE CHCTEMHOI0 IOJXO0/a K M3YyYEHHMIO y4eOHOro Marepuayia M OOyCIIOBIEHAa MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHMN Ha ONpPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XMMMH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMSI OpraHMYECKUX
COEIMHEHUH, a TaKXKe Ha YPOBHE CTEPEOXUMHMUYECKUX U MIEKTPOHHBIX IPEACTaBIECHUN O cTpoeHUH BemiecTB. CBeieHns 00 n3ydaeMbIX B Kypce BELIeCTBaX
JAal0TCs B Pa3BUTUH — OT YIJIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COCAMHEHHH. B Kypce OpraHMuYecKoil XUMHH IOJIy4arOT Pa3BHTHE
c(OpMHpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus MEPBOHAYAIbHbBIE IPEJCTABICHNUS O XMMUYECKON CBA3H, KJIACCU(PUKALIMOHHBIX MTPU3HAKAX
BELIECTB, 3aBUCMOCTU CBOMCTB BELECTB OT UX CTPOEHUS, O XMMHUECKOHN pPEaKLUH.

ITox HOBBIM yIJIOM 3peHMs B mpeaMeTe «XHMHs» 0a30BOr0 YpOBHS pacCMaTpHUBAETCsl M3YYEHHBIH Ha YpOBHE OCHOBHOI'O 00IIero odpa3oBaHus
TEOpPETUYECKH MaTeprall U (DAaKTOJIOTUYECKHE CBEJICHHs O BELIECTBAX M XMMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmast 1 HeopraHu4decKas
XUMHUS» 00y4YaroLIMMcs IMPEeJOCTaBIIeTCs BO3MOXHOCTb OCO3HATh 3HAUYEHHUE MEPHOAMUYECKOr0 3aKOHA C OOLIETEOPEeTHYECKMX U METO0JIOTMYECKUX
MO3UIINH, TITy0XKe MOHIATh UCTOPUYECKOE H3MEHEHUE (PYHKIMI 3TOr0 3aKOHA — OT 0000MIaromIel 10 0OBACHSIONIEH 1 TPOrHO3UPYIOIIEH.

Envunas cucrema 3HaHUM O BaKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M IPHUMEHEHUH, a TAK)KE O XMMHUYECKMX PEaKLMsIX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSX MpOTEKaHMs JTomnoiHsercs B Kypcax 10 u 11 kiaccoB aieMeHTaMU COJEp)KaHUs, UMEIOIIMMH KYJIbTYPOJIOTHUYECKUM U
IPUKIAJAHON XapakTep. DTHU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSA3M XMMHUM C JPYTMMU HayKaMH, PacKpbIBalOT €€ posib B MO3HABATEIbHON U
MPAKTUYECKON JAEATEIBHOCTH YEJI0BEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K IPOLIECCY TBOPYECTBA B 00IACTH TEOPUU U MPAKTUYCCKHUX TP MIIOKEHHIH
XMMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX IPOOIeMax, CBA3aHHbBIX ¢ XUMHUEH, KPUTUYECKU OCMBICIUBATh
nHGOPMALMIO U TPUMEHSATH € s TONMOJHEHUs 3HAHUH, PEeIICHHs] MHTEIUICKTYAJIbHBIX M JKCIIEPUMEHTAIBHBIX HMCCIIEOBATEIbCKUAX 3a/1a4. B menom
cojiepkaHue yuyeOHOro npeamMeTa «XUMHs» JaHHOTO YPOBHS U3y4€HHs] OPMEHTUPOBAHO Ha (JOPMHUPOBAHUE Y 00YYAOLIMXCS MUPOBO33PEHUECKON OCHOBBI
IUIs1 TOHUMaHUs PUIIOCOPCKUX UACH, TAKMX KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHMUECKOTO U OPTaHUYECKOTO MHPa, 00YCIIOBIEHHOCTh CBOMCTB BEILIECTB
UX COCTaBOM U CTPOCHHMEM, IO3HABAEMOCTb INPHUPOJHBIX SBICHUN IMyTEM SKCHEPUMEHTAa M PpEIICHUS MPOTHUBOPEUMIl MEXIy HOBBIMHM (akTaMHU U
TEOPETUYECKUMH TPEANOChIKAMU, OCO3HAHUE POJIM XMMHMM B PELIEHUH 3KOJOTMYECKHX NpoOiieM, a Takke MpodiieM cOepekeHHs SHEPreTHUECKUX
PECYPCOB, CBIPbS, CO3/1aHUsI HOBBIX TEXHOJOTUN U MaTEpHAJIOB.

B nane pemieHus 3aa4 BOCHHUTAHMS, PA3BUTHUS M COLMANM3AMKM OOYYArOIIMXCS MPUHATHIE MPOrpaMMOM MO XMMHUHU MOJXOAbl K ONpEAETICHUI0
COJZIepKaHUsl U TIOCTPOEHUS MpeaMeTa IpelycMaTpuBalOT (POpMUPOBAaHHE YHUBEPCAIbHBIX YUEOHBIX JeHcTBM, MMeroImuX 0a30BO€ 3HAueHHE s
pPa3IMYHBIX BUAOB JAEATEIBHOCTU: pEUIeHHs MpoOsieM, IOMCKa, aHaiu3a M o0paboTKM HHPOpMalMH, HEOOXOAUMBIX Ui HPUOOpPETEHHs OIMbITa
IIPAKTUYECKON U MCCIIEN0BATENBCKON AEATENBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IIO3HAHUM XUMUH.

B npakTuke npenojaBaHUS XMMHUM KaK Ha YPOBHE OCHOBHOro oOmIero odpa3oBaHus, TaK M Ha YpOBHE CpeAHero oOuiero oOpa3oBaHMsl, HpU
OIIPEEIICHUN COJIEP/KATENbHON XapaKTEPUCTUKU LENEed M3ydeHHUs IpeIMeTa HalpaBJICHUEM INEPBOCTENEHHOW 3HAYMMOCTH TPAAULIMOHHO MPU3HAETCS
(bopMHpOBaHHE OCHOB XMMHMUYECKON HayKH KaK O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW NESATENIbHOCTH 4YelloBeKa M KakK OJIHOTO M3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOIMYECKOW TOYKHM 3PEHMSI TaKOW IMOAXOJA K OIPENEICHMIO LIeJIed W3Y4EHHs IpEeAMETa SIBISETCS BIIOJIHE
OTIpaBJaHHBIM.

CornacHo JaHHOM TOUYKE 3peHHUs TTIaBHBIMH LIETSIMUA U3YUSHHS ITpeaMeTa «XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBastoTes:

e (opmupoBaHUE CHCTEMBl XMMHUECKHUX 3HAHUM KaK Ba)kKHEHIIEeW COCTaBISIONIEH eCTeCTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT
KJIIOUEBbI€ TOHATHA, (yHIAMEHTAJIbHbIE 3aKOHBI M TEOPHUH XUMHH, OCBOEHHE S3bIKa HAYKH, YCBOCHHE U IMOHHUMAaHHE CYIIHOCTH IOCTYIMHBIX
0000111eHUIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPHEN UX Pa3BUTHUS U CTAHOBJICHHUS;
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e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB M XMMHUECKUX PEaKIUi, HEOOXOIUMBIX JIJIsi MPHOOPETECHUS
YMEHHH OPHUEHTUPOBATHCS B MUPE BEIIECTB M XUMUUYECKUX SIBJICHUN, IMEIOIIUX MECTO B TIPUPO/IE, B MPAKTUYECKON U TTOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHHH U CIIOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM M OOBSICHCHHEM XUMHUYECKOTO IKCIEPUMEHTa, COOTIOICHUEM MPaBHII
0€301acHOT0 OOpaIleHHs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conepraTelbHas XapaKTepUCTUKA LEJeH W 3a7ad W3ydeHHUs IpeaMeTa B MporpaMMe M0 XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBUH C HOBBIMHU IPHOPUTETAMHU B CHUCTEME cpeaHero olrmiero oopazoBanus. CeroiHs B MPENOJaBaHUH XUMHUHU B OOJNbIIECH CTENEHH OTAAETCS
MPEIOYTEHUE TPAKTHYECKON KOMIIOHEHTE COJIEpKaHusl 00y4eHHsI, OpUEHTUPOBAHHOM HA MOATOTOBKY BHIMTYCKHHKA 00IIE00pa30BaTeIbHON OpraHU3aIiH,
BJIJICIONIECTO HE HAOOPOM 3HAHUH, a QYHKIIMOHAILHOW IPaMOTHOCTBIO, TO €CTh CIOCO0AMH ¥ YMEHHSIMUA aKTUBHOTO MOJTyYCHHS 3HAHUH ¥ IPUMEH SHUSI UX
B PEANTbHOM JKU3HHU IS PEIICHUS TPAKTHUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NIpH U3yYEHUU NpenaMeTa « XUMHUsD JOMUHUPYIOIEe 3HaUCHHE TPUOOPETAIOT TaAKKE IENU U 3a]1a4H, KaK:

ajanranus 0OyJaromuXcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpPA, (pOpMHpOBaHME WHTEIUICKTYalTbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caMo00pa30BaHHI0, COTPYJHHUYECTBY, CAMOCTOSITCILHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIMSX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM;

dbopMHpoBaHHE y OOYYAIOUIMXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIIMI), UMEIONIMX YHUBEPCAIBHOEC 3HAYCHUE JIJIS Pa3IHYHBIX BHJIOB
JESATEILHOCTH: PEIICHUs MpoOJeM, MOWCKa, aHaIM3a U 0o0paboTku WH(pOpMamHUHU, HEOOXOAMMBIX IS MPHOOPETEHUS ONbITA JEATEIHHOCTH, KOTOpas
3aHUMAeT BAKHOE MECTO B MTO3HAHUU XMMUH, & TAKXKE JJIsl OLICHKH C MO3UIMK YKOJIOTUIECKOM 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3sBUTHE TIO3HABATEIILHBIX HMHTEPECOB, WHTEUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYYarOIIUXCs: CIHOCOOHOCTH CaMOCTOSTEIBHO
pUOOpETaTh HOBBIC 3HAHUS 110 XUMHUU B COOTBETCTBHUH C JKU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIE30BAaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIS
MOKCKA U aHaIKM3a Y4eOHOM U HAYYHO-TIONYJISIPHOW HHPOPMALIUU XUMUYECKOTO COJICPIKAHHMS,;

(dbopMHpOBaHHE W Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHUS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, TIPU TJIAHUPOBAHHUH U MTPOBEJICHIUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y OOyUarOmUXcsl YOXKIEHHOCTH B TYMaHUCTHUYECKON HAINPABICHHOCTH XMMHH, €€ BOXHOW POJHM B PEIICHUH TIOOATBHBIX MPOOIeM
paIMOHATIFHOTO MPUPOIOTIONH30BAHMS, TOMOJIHEHUSI SHEPreTUUYECKUX PECYpPCOB M COXPAHEHMS MPUPOTHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OepeXKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETCHHSI OTIBITA HCITOJIB30BAHUS TIOJYUYSHHBIX 3HAHHUU JUIS IPUHSATHS TPaMOTHBIX
pElIeHU B CUTYaIUSAX, CBI3aHHBIX C XUMHUYECKUMH SBICHUSMHU.

B y4eOHOM miiane cpemHero odmiero oOpa3oBaHUs HpeaMeT «XHMHsS» 0a30BOTO YPOBHS BXOAHWT B COCTaB MpeaMeTHOW oOnactu «EcTtecTBeHHO-
HAy4YHBIE TTPEIMETHI».

OO6miee 4Kciio YacoB, OTBEAEHHBIX /I M3YUYCHUsI XUMUH, Ha 0a30BOM ypOBHE CpeliHero oliero oOpazoBanusi, coctaBisieT 68 yacos: B 10 kiacce —
34 gaca (1 gyac B Hepenio), B 11 kmacce — 34 yaca (1 yac B HeZlenio).

PaGouas mporpamMmMa BocriuTaHus peaausyercsa B paMkax Moayist «LLIKonbHBIN ypok» depe3 NOCTHKEHUE JIMYHOCTHBIX PE3yJIbTaTOB O0YUEHHS Ha KaXI0M
yYpoKe c y4ETOM COJIepKaHus ypoKa.



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMUHH

IIpenMeT OpraHMYeCKOM XUMHUM: €€ BO3HHKHOBEHHE, Pa3BUTHE W 3HAYCHHE B IIOJyYEHUM HOBBIX BELIECTB U MarepuayioB. Teopus cTpoeHus
opranudeckux coeauHeHuii A. M. ByrtnepoBa, e€ ocHoBHBIe mosiokeHUs. CTpyKTypHBIE (HDOPMYJbl OpPraHHMYECKUX BEIIECTB. | OMOJIOTHS, M30MEpHS.
XuMudeckas CBs3b B OpraHU4ECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o kiaccu(UKaMKM OpraHMYECKHX BemlecTB. HOMEHKIaTypa OpraHHYeCKHMX COEAMHEHHWH (CHCTeMaTHdecKas) M TPHUBHAIbHBIC
Ha3BaHMsI BAKHEHIINX IPEJCTABUTENEH KIACCOB OPraHMUECKUX BEILECTB.

DKcIepUMEHTaIbHBIE METObl U3YYEHHUS BEUIECTB M MX MPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3aMu OpraHMYeCKHUX BEIIECTB U MaTepHUalaMy Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHMYECKUX BELIECTB, HAONIOJEHUE M ONMUCAHHE JAEMOHCTPALMOHHBIX OINBITOB IO IMPEBPAILEHUI0 OPraHUYECKUX
BELIECTB IIPU HarpeBaHuHM (IU1aBJIeHUE, OOYIJIMBAHUE U TOPEHHUE).

YrieBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAa. MeTaH U 3TaH — MpocTeilrne NpeCTaBUTENN AJIKAaHOB: (PU3NYECKUE U XMMUYECKHUE CBOWCTBA
(peakiy 3aMeIIeHusl U TOPEHNUs), HaX0XKJICHUE B IPUPOJE, MOTy4YeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN pAl. DTHIEH U MPONMWIEH — NPOCTEHIINE MPEACTaBUTENN AJKEHOB: (U3NYECKUE U XMMHUYECKUE
CBOMCTBA (peakLUU THAPUPOBAHMSL, TaJIOT€HUPOBAHUS, IMIPATALIMH, OKHCICHUS U ITOJIMMEPU3ALIUH ), IOJTYyYEeHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, BaKHEWIIME XUMHUYECKHE CBOWCTBAa (peakuusi moiaumepusanuu). Ilomydenue
CUHTETHYECKOTO KaydyKa U PE3UHBI.

AJKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKUH psii. AUETUIEH — MPOCTEHIIMIA MpeACTaBUTEIh AJIKHHOB: COCTaB, CTPOCHHE,
¢du3nveckre 1 XMMHUYECKHE CBOMCTBA (peakiMy I'MIpUPOBaHUs, TAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apensl. benson: cocrtas, cTpoeHne, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (PeaKMu raJlOreHUpOBaHUs U HUTPOBAHUS ), TIOJYyYEHHE U MPUMEHEHHE.
Tonyon: cocmag, cmpoenue, usuueckue u Xumuueckue ceolucmea (Peakyuu 2ai02eHUposanus U HUMpPOBanus), noiyyenue u npumenerue. TOKCUUHOCTh
apeHoB. [ eHeTHUecKas CBSI3b MEXY YIIEBOJIOPOAAMHU, TPUHAIEKAIIUMH K Pa3IMYHBIM KJIacCcaM.

[TpupoaHble UCTOUHUKHU YrieBoaopoJoB. IIpupoaHslit a3 u nomytHele HedTsHbIe ra3pl. HedTh n e€ mpoucxoxaenune. CrnocoObl nepepaboTku
He(TU: EPErOHKa, KPEKUHT (TEPMUUECKUN, KaTATUTHUECKUi ), muponn3. [IponykTel nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBILUIEHHOCTH U B OBITY.
KaMeHHBIH yTrosib U MPOJYKThI €ro NepepadoTKH.

DKcrepuMeHTAIbHbIE METObl M3YYEHHsI BEIIECTB M MX IMPEBpallleHui: 03HAKOMJIEHHE ¢ 00pasllaMu IJIacTMAacC, Kay4yKOB M PE3MHBI, KOJIJIEKIIUU
«HedTb» 1 «YTONIB», MOAECTUPOBAHUE MOJIEKYJ YIIEBOJOPOIOB U TaJOreHONPOU3BOIHBIX, MPOBEACHNE NMPAKTUUYECKOW pabOThl: MOJyueHUE 3TUJICHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHsie 3agaun.




Bbruucrienus mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOTO BEIIECTBA WM NMPOAYKTA PEAKIMU MO H3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OHOATOMHBIE CHHUPTHL. METaHON W 3TaHOIN: CTpoeHHe, (U3MYECKHe M XMMHYECKHE CBOMCTBA (peakIUHu ¢ aKTUBHBIMH METallJlaMH,
rajlor€HOBOJIOPO/IAMHU, TOPEHUE), IpUMEHEHUE. BoOpoIHbIE CBSI3U MEXKy MOJIEKYJIaMH clIUPTOB. JlelficTBHE MeTaHOJIa M 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoOroatoMHbl€ CHOUPTHL. DTUICHIJIMKOIb WM TIULEPUH: CTpoeHHE, (U3NYECKMe M XMMHYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTaJlJIJaMH, KaueCTBEHHAs peaKllMsi HA MHOTOaTOMHBIE cupThl). JlelicTBre Ha opraHu3M uenoBeka. [IpumeHeHne rimnepruHa U ATUIICHTJIUKOJISL.

@deHo: CTpOoeHUE MOJIEKYJIbI, PU3nYecKkre U XuMuueckue cBoiictBa. TokcuuHocTh GeHona. [Ipumenenue denona.

Anbrerunsl U kemonsi. DopManbaeru, aneTanbIeru/; CTpoeHHe, PU3NUYECKUe U XUMUYECKUE CBOMCTBA (PeaKMi OKUCIICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), IOJyYeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE IIpE/IeNbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI KUCIIOTBI: CTPOEHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA (CBONCTBA,
olmiue s Kjacca KHCIOT, peakius »Tepudukanuu), moaydeHue u npumeHeHne. CTeapuHOBas U OJEMHOBAsk KHUCIOTHI KaK IMPEACTABUTENH BBICIIHUX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJH BBICITUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3(upbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mapomus crnoxsbix 3¢upoB. Xupsl. ['maponus sxupoB. [IpumeHeHue >Xupos.
buosiornueckas poJib JXHpPOB.

YrneBojbl: cocTaB, Kiaccu(uKaius yrieBoJIoB (MOHO-, TU- U TOJUcaxapuabl). [ r0ko3a — mpocTeiimuii MoHOCaxapua: 0COOEHHOCTH CTPOSHUS
MOJICKYJIbI, (pU3MYEecCKue U XMMHUYECKHE CBOicTBa (B3ammojeiicTBue ¢ ruapokcuaom memu(ll), okucieHne amMmMmuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OP0OKEHHE TIFOKO3bI), HAX0XKJIEHUE B MPUPOJIE, IPUMEHEeHHE, Orosorndeckas poib. @otocunTes. @pyKTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemironosa kak npupoHsie noaumepsl. CTpoeHHe Kpaxmaiia U 1ejuo103bl. dusnueckue u XMMUUYECKHE CBOMCTBA Kpaxmalia (TUAPOIN3,
KaueCTBEHHAs PEaKIIUsl C HOJIOM).

DKcrepuMEHTAIbHbIE METO/bl M3YyY€HHUs BEUIECTB M MX IPEBpAIICHUI: MpoBeleHUE, HAOIIOJAEHHE U OMHCAHME JEMOHCTPALIMOHHBIX OIBITOB:
TOpEeHUe CIUPTOB, KAUECTBEHHbIE PEAKIIMU OJJTHOATOMHBIX CIIUPTOB (OKUCIIeHHe 3TaHosa okcuaoM Mmenu(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOAEHCTBHE
rmtepuna ¢ ruapokcunom Mmenu(ll)), anpaerunaoB (okucieHrne aMMHUadyHbIM pacTBopoM okcupaa cepedpa(l) m ruapokcuaom meau(ll), B3aumopeiicTeue
KpaxMmasa ¢ H0JIOM), IPOBEJICHHE MPAKTUYECKON paboThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsie 3anaun.

Bbruucnienus mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIEeCTBA WM MPOAYKTa PEAKIMU MO M3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKLIUN).

A3oTcozeprKalue OpraHndeckiue COeTMHEHN.

AMUHOKHUCIIOTEl Kak aM(OTEepHble OpraHMYecKue coelnHeHus. Pu3nyeckue M XMMHUYECKHE CBOICTBA aMUHOKHCIOT (Ha MpUMEpEe IIHUIHHA).
buonoruueckoe 3HaueHne aMUHOKUCIIOT. [lenTuab!.

benku kak npupoaHble BBICOKOMOJEKYIspHbIe coenuHeHus. [lepBuuHasi, BTOpUYHAas U TPEeTUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOICTBa
O€JIKOB: THAPOJIN3, JeHATYpalHs, KaUeCTBEHHBIC PEaKIIMH Ha OEJIKH.

DKcrepuMeHTaIbHbIE METO/IbI M3yUEHHS BEIIECTB U UX MpeBpallleHuii: HaOI0JeH!e U ONMCaHNUEe JEMOHCTPAIMOHHBIX OIBITOB: J€HATYypalns OeJIKOB
[P HarpeBaHUU, LIBETHBIE PEAKIMH OETKOB.

BbicokomouiekysipHbie coeJUHeHUs



OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHMI: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNU, CPEIHSA
MOJIEKyIsIpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPHU3alis U MOJTMKOHICH AL,

OKCcIepUMEHTAIbHBIE METOJbl M3Y4YECHHUs BEIIECTB M MX IPEBpAILEHHUI: O3HAKOMJIEHHE ¢ O0pa3laMH MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1ACTMACC, Kay4yKOB.

MexnpenMeTHbIe CBS3U.

Peanunzanus MeXnpeaMETHBIX CBA3€H IpU M3YyYEHMH opraHuueckod xumuu B 10 Kijacce OCyLIecTBISETCS 4Yepe3 MCIOJIb30BaHME KakK OOLIMX
€CTECTBEHHO-HAYUYHBIX IIOHATHH, TaK U MIOHATUHN, ABISIOIIMUXCA CUCTEMHBIMU ULl OTJAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOu1re ecTecTBEHHO-HAYyYHbIE TOHATHS: ABJICHHUE, HAyyHbIH (DAKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIN3, CUHTE3, KJacCU(UKaLUs, NePpUOAUYHOCTD,
HaOII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MO/ICINPOBAHUE.

dusnka: Marepusi, SHEprus, macca, aroM, 3JIEKTPOH, MOJIEKYyJa, SHEPreTMYECKHl ypOoBEHb, BEILECTBO, Tel0, 00BEM, arperaTHOe COCTOSHHUE
BEIIECTBA, (pU3HUeCcCKue BETMUNHBI U €IUHHLIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6uocdepa, 0OMeH BEIIeCTB B OpraHu3Me, pOTOCHHTE3, OMOJIOrMUECKH aKTUBHbIE BelllecTBa (O€IKH, YTIeBOIbl, JKUPBI,
(bepMeHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPOJIbl, TIOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorus: MNHUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIMTAaHUSA, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE M KOCMETMYECKHE IIperaparsl,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMUU

XUMUYECKuit aeMeHT. AToM. SIpo aTomMa, H30TOIbL. DIIEKTPOHHAs 000J104Ka. DHEPreTHYeCcKre YPOBHH, TIOAYPOBHU. ATOMHBIE opOuTai, S-, p-, d-
aseMeHTbl. OCOOEHHOCTH paclpeieieHusl 3JIEKTPOHOB M0 OpOUTAISAM B aToMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(UIypalus
aTOMOB.

[lepuonnueckuii 3akoH u Ileproanueckas cucrtema xumuueckux snemeHToB [[. . MenneneeBa. CBsa3b nepuoanueckoro 3akona u [lepuoanueckoit
cucteMbl xumudeckux anemeHToB JI. M. MenzeneeBa ¢ COBpeMEHHOI Teopuel CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX M CIOXKHBIX BEIIECTB 110 IpyNNaM U nepuojiaM. 3Ha4yeHHe NepruoJUUECKOro 3aKOHa B pa3BUTHH HAYKU.

CrpoeHue BeuiecTBa. XUMHUECKas CBsI3b. BUibl XUMHYeCcKOM CBsI3M (KOBaJE€HTHAs HETIOJISIpHAs U MOJIApHAsi, MOHHAsA, MeTainueckas). MexaHu3Mbl
00pa3oBaHMs KOBAJEHTHOM XUMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTh. DNEKTPOOTPUIATEIBHOCTb.
Crenenb okucieHus. MIoHbl: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BELIECTBA. TUIBI KPUCTAININYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUIA KPUCTAININYECKON PEIIETKH.

ITonsiTHE O MUCHIEPCHBIX cucTeMax. MICTUHHBIE U KOJITIOUAHBIE PACTBOPBL. MaccoBast 107151 BELIECTBA B PACTBOPE.



Knaccudukanus HeopraHmueckux coequHeHHuH. HomeHkiaTypa HEOpPraHWYeCKHX BeIIeCTB. | eHeTHdeckas CBS3b HEOPraHWYECKUX BEILECTB,
MIPUHAUICKAIUX K PA3IUYHBIM KJIACCAM.

Xumuueckas peaxus. Kimaccupukanuss XMMUYECKUX PEeakIUid B HEOPraHHMYECKOW M OPTaHUYeCKOM XMMHUHU. 3aKOH COXPaHEHHs] MacChl BEIIECTB,
3aKOH COXPaHEHUs U NPEBPALLECHUS SHEPT U [IPU XUMUYECKUX PEaKLUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3IM4HbIX (pakTopoB. OOpaTuMble peakiuu. XUMHYECKoe paBHOBecue. DaKTOpPbI, BIMAIONIME Ha
cocTtosiHue XxuMuuyeckoro papHosecus. [Ipunnun Jle Hlarense.

OnexrponuTuyeckas aucconuanus. CHIbHbIC U c1a0ble 3JeKTpoinThl. Cpeaa BOJAHBIX paCTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHas, IEIOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKcIepUMEHTaIbHBIE METO/IbI U3YUCHHSI BEIIECTB U MX MpEeBpalleHuil: neMoHcTpamus tadbmun «[leprogumueckas cucteMa XMMUYECKUX 3JIE€MEHTOB
JI. . MengeneeBa», M3ydyeHUE MOJENEH KPUCTANIMYECKUX PEHIETOK, HAOIIOJIEHUE M ONHUCaHUE JAEMOHCTPAIMOHHBIX U JaOOPAaTOPHBIX OMIBITOB
(paznokeHue Nepokcua BOJOpoAa B MPUCYTCTBUM KaTalll3aTopa, ONPEIENIEHUE Cpebl pacCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO MHANUKATOPA,
peaKkuyu HOHHOTO OOMEHa), IPOBEACHHE MTPAKTUYECKON padoThl «BrusHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHI.

Pacuérneie 3anaun.

Pacuétel no ypaBHEHUSIM XUMUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXHUMHYECKUE PACUETHI, PaCUE€Thl C UCIOJIb30BAHUEM MOHATHUS «MaccoBasi 105
BEILIECTBAY.

Heopranuueckasi xumms

Hewmerannsl. [Tonoxxenne Hemeramios B [lepuonnyeckoii cucreme xumuueckux anemeHToB JI. M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
duznyeckue cCBOMCTBAa HEMETAUIOB. AJIJIOTPOINHS HEMETAIIOB (Ha IpUMEpE KUCIOpoa, cepbl, pocdopa u yriaepona).

XUMHAYECKHUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TalOreHOB, Cepbl, a3ora, ¢ocdopa, yriepona W KPEeMHHs) U HX COCTUHEHHH (OKCHIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOIHBIX COSIMHEHHIH).

[IprMeHeHrne BA)KHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Mertamnsl. [Tonoxenue meramnos B [lepuoanyeckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOEHUS JEKTPOHHBIX
00oJi0uek aroMoB MeTaiuioB. O0uMe pusnyeckre cBorcTBa MeTa/UIOB. CIIJIaBbl METAIIOB. DJIEKTPOXUMUYECKUH psAJl HANPSKEHUH METalIoB.

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaJIU, KalbIMi{, MATHUIA, aTFOMUHUHN, IMHK, XPOM, JKEJIe30, ME/Ib) U UX COeTNHEHUH.

O61ue cnocoObl Mony4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKcIepUMEHTaIbHbIE METOJbl M3YyYEHMs BEIIECTB M WX MpPEBpallleHHH: M3yuyeHHe KOJIeKIUH «MeTaulbl U CIUIaBbl», 00pa3loB HEMETAIIOB,
pelIeHre SKCIIEPUMEHTANIBHBIX 3a/1a4, HAaOII0JeHHE U ONHCAaHNEe JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBHE THAPOKCH A ATFOMUHUS
C pacTBOpaMH KHCIIOT U ILEJ0YEH, KaUeCTBEHHbIE PEAKIIMM Ha KATUOHBI METAJIIOB).

Pacuérnsie 3anaun.

Pacuérbl Macchl BemiecTBa MM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WJIM O0OBbEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKIUH
BELIECTB, pacuéThl Macchl (00bEMA, KOJTMYECTBA BELIECTBA) IPOYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET PUMECH.

XumMus U KU3Hb

Ponp xumum B oOGecriedeHNH 3KOJIOTHYECKOM, SHEPTeTUUECKOW M THUIIEBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOaX
MO3HAHMS BEUIECTB U XUMHUECKUX PEaAKIIUH.

[IpencraBienust 06 0OMIMX HAYYHBIX IPUHIMITAX MPOMBIIUIEHHOTO MOJTYYeHHs BAXKHEHIIINX BEIIECTB.
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UYenoBek B MHUpE BELIECTB U MATEPUATIOB: BAXKHEWINHE CTPOUTENIbHBIE MATEPHUAJIbl, KOHCTPYKI[MOHHBIE MAaTEpUaAlIbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepHabl AJ1s 3JIEKTPOHUKH, HAHOMAaTepHaJIbl, OPraHMYECKHE U MUHEPAJIbHbIE YA0OPEHMSL.

XuMUS U 3A0pOBbE YeNIOBEeKa: MPaBUiIa UCIIOIB30BAHUS JIEKAPCTBEHHBIX MpEnapaToB, MpaBuiia 0€30MacHOr0 MCIOIb30BaHMs MpenapaToB ObITOBON
XUMHHU B II0BCEAHEBHON XKU3HU.

MexnpenMeTHbIe CBS3U.

Peannzanus MeXINpeIMETHBIX CBs3€ NpU M3ydyeHMM OOLIeH M HeopraHudeckod XMMHMHU B 11 Kiacce OCyILECTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MMOHATUH, ABISIOMIMXCS CUCTEMHBIMHU ISl OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE IOHATHS: HayYHbIH (aKkT, TUIOTE3a, 3aKOH, TEOPUs, aHAJIM3, CHHTE3, KIacCU(pUKAIHsL, NePUOJIUYHOCTb, HAOII0IeHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHUE, SBIICHHE.

@dusuka: mMarepus, 3HEPIrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEHTPOH, MOH, W30TOI, PaJNOaKTUBHOCTb, MOJIEKYJa, YHEPI€TUYECKUN YpPOBEHb,
BEIIECTBO, TE€NO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3NYECKHE BETMYMHBI U €MHUIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTemMa, buocdepa, Makpo- U MUKPOJIEMEHThI, BATAMHHbI, 0OOMEH BELLIECTB B OpraHU3MeE.

I'eorpagusi: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHosorusa: XuMu4eckass MPOMBIIIIEHHOCTb, METAJUIYPIHUs, IPOU3BOACTBO CTPOUTENBHBIX MAaTE€PHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO,
MUIIEBasi MPOMBIIUICHHOCTh, (papManeBTUYecKass MPOMBIIUIEHHOCTh, MPOHU3BOJCTBO KOCMETHYECKHX IPENaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTEpUAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMUWU HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPAMM CpPEIHEro OOIero oOpa3oBaHUs (JTUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM). HayqHO-MeTOIu4IecKol OCHOBOM ISl pa3pabOTKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS IMPOTPAMM CPETHETO O0IIero
00pa3oBaHM SBJSETCS CHCTEMHO-ACATEIHHOCTHBIN TTOIXO0I.

B cooTBercTBUM C CHCTEMHO-/IEATEIBHOCTHBIM TOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IpeaMera «XUMUus» Ha ypOBHE
CpemHero o0Iero oopa3oBaHMs BhIICICHBI CISAYIOITHE COCTABIISIOIINE:

OCO3HaHWE 00YUYAIOITUMHUCS POCCHICKON TPaXTaHCKON WICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEICIICHHIO;

HaJIM4YMe MOTHBALIUU K 00YUEHUIO;

LeJICHAIPABICHHOE PAa3BUTHE BHYTPEHHHX YOCXKICHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX Tpaauluii 0a30BOM HAyKH
XHUMHU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBEIMH YCTAHOBKAMH, MPUCYITUMHU
LIEJIOCTHOW CHCTEME XUMHUYECKOTO 00pa30BaHM;

HaJM4He MPaBOCO3HAHUS KOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH IEJIH M CTPOUTH )KU3HEHHBIE TUIAHBI.

JlnuHOCTHBIEC pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOIl M BOCIHMTATENbHOW JEATEIILHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U HJI€aJIlaMU POCCHICKOTO T'PakIaHCKOTO OOIEeCTBa, MPUHATHIMU B
o0I1ecTBe HOpMaMU U TPaBUIIAMU TMOBEJEHUS, CIIOCOOCTBYIOIIMMHU MPOIECCaM CaMOIO3HAHMS, CAaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0y4Jaronmxcs.

JluaHOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XUMUS» OTPaXarT cHOPMUPOBAHHOCTH OMBITA MO3HABATENHHON U MPAKTUYECKOM JEATEIbHOCTU
00yJaronuXxcs Mo peain3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HAHUS 00YJAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATETHHOCTH MPH CO3aHUM Y4YEOHBIX IMPOEKTOB, PEHICHWM YYEOHBIX W TO3HABATENIbHBIX 3aj1ad,
BBIITOJIHEHUHM XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB yU€OHOM JESITEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY W HAYYHOMY HACJICIUIO OT€UECTBEHHOW XUMUU;

YBOXKEHUS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M TMPAKTHUECKOTO MPUMEHEHHS] XMMHUH, OCO3HAHHS TOTO, YTO IOCTH)KCHHUS HAYKH €CTh
pe3ybTaT JIUTEIbHBIX HAOMIOACHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, MTOCTOSTHHOTO TPY/a YYEHBIX U IPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B TMOJNYYEHHHW U TMOCIEAYIOIIEM aHamu3e HH(QOpMAlMH O TMEepPEAOBBIX JOCTHKEHUSX COBPEMEHHOM
OTCUYECTBEHHOM XNMHUHU,
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3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CHOCO6HOCTI/I OLICHUBATh CUTyallUH, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMH, U IIPUHHUMATH OCO3HAHHBLIC PCHICHUS, OPUCHTHUPYACH HAa MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IMMOBCACHHUEC U IMOCTYIIKU CBOUX TOBapI/IH_Ieﬁ C HO3I/II_II/II71 HPAaBCTBCHHLIX W IPABOBBIX HOPM H OCO3HAHHUC HOCJ’ICI[CTBI/II\/JI
ATUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHHUS [IEHHOCTEH 3I0pOBOr0 U 0€30I1acHOro 00pasa >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3HYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJTr0IeHUsI PaBHJT 0€3011aCHOTO OOpaIeHHs C BEIIECTBAMHU B OBITY, TOBCETHEBHOM KU3HH U B TPYI0BOH JCSATEIBHOCTH;

IMOHUMAaHHWA HCHHOCTHU NpaBUJI MHAWUBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 6630HaCHOI‘O MOBCACHHA B CUTyallUAX, YI'pOXarOmKUX 3J0OPOBBIO U XKHU3HH
JIIOJICH;

OCO3HaHUs NOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHNUS aIKOr0Jis, HAPKOTUKOB, KypEHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCJIEIOBATEIBLCKOM IEATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOM W JAPYTrUX BHUIAX
JeSATEIIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COIMAIbHON HANIPaBICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUSHHIO MPOECcCHil pa3TUYHOrO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBOXKEHUS K TPYY, JIFOJSAM TPyAa U PE3YyIbTaTaM TPYJIOBOM NEATEIBHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MHJIMBHIYyallbHOUW TpaekTopuu oOpa3oBaHus, Oynymied mpodeccun u peanusannyd cCOOCTBEHHBIX KHU3HEHHBIX
IJTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCTBA;

6) 3K0J10rM4YecKOro BOCIMTAHMS:

AKOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOIICHUSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa HKOJOTMUYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX MPOIECCOB HAa COCTOSHHE MPUPOTHOW M COIUAIBHOMN
CpeIlbl;

OCO3HaHUs HEOOXOUMOCTH UCTIOIB30BaHUS JOCTIKEHUM XUMHH ISl pEIISHUS BOIIPOCOB PAIlMOHATIFHOTO MPUPOAOIONIBE30BAHNUS;

aKTUBHOTO HENPUSITUS AEUCTBUMN, MPUHOCAIINX BPEJ OKPYKaloIled NpUpOJIHON cpesie, YMEHUS IPOTHO3UPOBATh HEOIAroNpuUsATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUS MIPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILATH UX;

HaJIN4YHA Pa3BUTOr0 3KOJOTMYCCKOr'O MBIIJICHUA, YKOJIOTUYECKOU KYJbTYpPBbI, OIIbITa ACATCIBHOCTHU JKOJIOTUUECKOU HaIpaBJICHHOCTHU, YMCHHA
PYKOBOJICTBOBAThCSI UMH B MO3HABATEIbHOW, KOMMYHUKATUBHON M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO MPOTHUBOCTOSTH UIEOJIOTHH
xemohoouu;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHKY;
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MOHUMAaHMs CHeUM(UKA XUMHUU KaK HAayKH, OCO3HaHUS € poiu B (POPMUPOBAHMM PAIMOHAILHOTO HAYYHOTO MBIILJICHHS, CO3AAHUU LIEIOCTHOTO
NpPEJCTaBICHU 00 OKpPYXKAalOIIeM MHUpPE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAUMMOCTH XMMMHU AJISl COBPEMEHHOM IMBWIM3ALMM: B €€ I'yMaHHMCTUYECKOM HAIpaBICHHOCTH M BaXHOH poOJM B
CO3JIaHMH HOBOW 0a3bl MaTepHabHON KYJIBTYPBHI, PEHICHUU TI00ATBHBIX MPOOJIEM yCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
IUILEBOM M 3KOJIOTMYEeCKOM O€30IIaCHOCTH, B Pa3sBUTHM MEAMLMHBI, 0OOECIEUEHMH YCJIOBMH YCHELIHOIO TpyAa M 3KOJIOIMYECKH KOM(OPTHOW KHU3HU
Ka)KIOr'o WieHa O0IIEeCTBa;

€CTECTBEHHO-HAyUYHOW TIPAMOTHOCTU: IOHMMAHUS CYLUIHOCTH METO/JOB II03HAHMSA, HCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH
MCIOJIb30BaTh TOJy4aeMble 3HAHUS JUIS aHAIN3a U OOBACHEHHs SBICHHNA OKPYKAIOIIETO MHUpPAa M MPOUCXOMSAIINX B HEM HM3MEHEHHH, YMEHHS eNaTh
00OCHOBAHHBIE 3aKIIIOYECHUS] HA OCHOBE HAYYHBIX (DPAKTOB U MMEIOLIMXCS JTaHHBIX C LIEJIbIO MOJYYEHHs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO UCIIOIB30BaTh XUMUYECKHE 3HAHUS IS PELICHUS TIPOOJIeM B PEaIbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpPECca K MO3HAHUIO U UCCIIEN0BATENIBCKON JESITEIbHOCTH;

TFOTOBHOCTU M CIHOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHI0O M €aMOOOpPAa30BAHMIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUU 10 XUMHUHU B
COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM TPpyJa B Pa3InYHBIX cepax MpodhecCHOHATLHON e TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MerarnpeamMeTHbIe Pe3yIbTaThl OCBOCHUS YU€OHOTO MIpeAMETa «XUMHUSI» Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE U1 (DOPMHUPOBAHHSI MHUPOBO33PEHHS OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIIeHayUYHbIe MOHSATHUS, OTPAKAIOLINE
LIETIOCTHOCTh HAYYHOUW KapTHUHBI MUpPA U CHENU(UKY METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEUIECTBO, YJHEPTHs, SIBJICHHE,
MPOLIECC, CUCTeMa, Hay4dHbIM (hakT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIIeN0oBaHHe, HAOIIOJACHHE, U3MEpPEHUE, IKCIEPUMEHT U
IpyrHe);

yYHHUBEpCaIbHbIE YyueOHBbIe EHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHEIE, PETyIsSTHBHBIC), oOecneunBaronme GopMupoBanue HyHKINOHATBEHOMI
IPAaMOTHOCTH ¥ COIIMAJIbHON KOMITETEHIIUU 00YyYaIOIIUXCS;

CIOCOOHOCTH 00YUAIOUINXCS UCIIONIB30BaTh OCBOCHHBIE MEXKIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUeOHbIE IeCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeameTHble pe3yiabTaThl OTPAXKAIOT OBJA/IEHWE YHHUBEPCAIBHBIMU YYEOHBIMU TO3HABaTENbHBIMH, KOMMYHUKATUBHBIMUA U PETYISTUBHBIMU
JICCTBUSIMH.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONPEACINIATh LENH ACATEIbHOCTH, 3a/1aBas mapamMeTpbl U KPUTEPUU HX JOCTHXKEHUS, COOTHOCHUTHh PE3YJIbTAThl JEATEIBHOCTH C MOCTaBJIECHHBIMU
LETISIMU;
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HCIOJIb30BaTh NPU OCBOCHHMM 3HAHMN INMPHUEMBI JIOTMUECKOTO MBILUIEHHS — BBIAEIATh XapaKTEpHbIE NMPU3HAKU MOHATUN M YCTaHaBJIMBATh WX
B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOLINE MOHATHUSA AJIS1 OOBSACHEHUS OTIEIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DHUKALMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBS3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOMTD JIOTUYECKUE pacCyKIeHUs (MHAYKTUBHBIE, I€JyKTUBHbBIE, 110 AHAJIOTUH), BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B pacCMaTPUBAEMBIX
ABJICHUSIX, (POPMYJIMPOBATh BHIBOJIBI U 3aKIFOUEHMUS;

MPUMEHSTH B IPOLIECCE MMO3HAHUS, HCIIOJIb3YeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATE MOAEIBHBIC MTPEICTABICHHS —
XMMUYECKUH 3HaK (CHMBOJI) JIEMEHTa, XHUMHUYEcKas (OopMyna, YpaBHEHHE XUMHMUYECKOW pEaklUMH — IpPU PEHIEHUU Y4eOHbIX IIO03HABATENIBHBIX U
IIPaKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIE MOJIECIbHBIC IPECTABICHUS AJI BbISIBICHUS XapaKTEPHbIX MPU3HAKOB M3Yy4aeMbIX BEIIECTB U XUMUYECKHUX
peaKkuid.

2) 6a3oBbIe HccieI0BaTeIbCKHE JeHCTBUSA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIHii;

(dbopMyIHpOBaTh HENW W 3aJadd HWCCIEIOBaHMS, WCIOIH30BATH IOCTABJICHHBIE M CAMOCTOSITENHHO C(HOPMYTUpOBAaHHBIE BOIPOCH B KAadyeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI 111 ()OPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKAECHUM;

BJIa/IETh HAaBbIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U NPOBEICHMSI YUEHUUYECKUX 3KCIEPUMEHTOB, COBEPILICHCTBOBATH YMEHMs HaOIOAaTh 3a
XOJIOM IIPOLIECCa, CAMOCTOSTENILHO IPOTHO3UPOBATH €0 Pe3yibTaT, (HOpMyIupoBaTh 000OIIEHUS U BBIBOJbl OTHOCUTENBHO JOCTOBEPHOCTU PE3YJIbTAaTOB
MCCIIEIOBAHMS, COCTABIIATH 0OOCHOBAHHBINA OTYET O MPOAETAHHOM padoTe;

pUOOpETaTh ONBIT YYEHUYECKON HCCIIEA0BATEIbCKOW U MPOEKTHOM J1EATENbHOCTH, MPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY
MIOMCKY METOJIOB PELICHUSI PAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHBIX METO/I0B TO3HAHMUSL.

3) paGora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpMaluy (HaAYy4HO-TIOMYJSIpHAs JUTEpaTypa XMMHUYECKOIO COJEpKaHus, CIPaBOYHbIE MOCOOUS,
pecypcel VMIHTepHeTa), aHaIM3UPOBaTh MHGOPMALMIO pa3IMYHBIX BUAOB U (OpM MPEICTABICHMS, KPUTHUECKH OLIEHHBAaTh €€ OCTOBEPHOCTh M
HENPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIe METO/bI IPU MOUCKE U 0TOOpe MHpOopMaUK, HEOOXOAUMO Ul BBITOJHEHHs y4eOHBIX 3a/1a4
OIPENIEIIEHHOTO THUIIA;

pUOOPETaTh OMBIT UCIIOJIL30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHbIX OUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpescTaBiIeHHs] UHPOopMaluu (CXeMbl, Fpa@uKu, TuarpaMMsbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAayYHBIH SI3bIK B KauyeCTBE CpeJCTBA MpHU paboTe ¢ XUMHUYECKOM MHGpopManuel: NPUMEHSATh MeXNpeaAMeTHble ((pu3ndyeckue M
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIbI, (hOpMyIibl, a0OpeBHATYpbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIIATHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMMU:

3aJjaBaTh BOMPOCH MO CYIIECTBY OOCYX/1aeMOW TeMbI B X0/1€ AUAJIOTa W/UIU TUCKYCCUH, BBICKAa3bIBAaTh UJEH, (OPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHOMN 3a/1auu;
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BBICTYNATh C MPE3CHTAIMEl pe3yabTaTOB MO3HABATEIbHOM JAESITENIbHOCTH, MOJYUYEHHBIX CAMOCTOSTEILHO WM COBMECTHO CO CBEPCTHUKAMH MpHU
BBITIOJTHEHUH XMUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO MCCIEAOBAHUIO CBOMCTB M3yYaeMBbIX BEILECTB, peau3alud y4eOHOro MPOeKTa U
(bopMyIHpPOBATH BBIBOJBI 110 pe3yabTaTaM MPOBEIEHHBIX UCCIEAOBAHHUM MTyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.

OBjaieHHe YHUBEPCAJIbHBIMYU PeryJsiTHBHBIMU JACHCTBUAMM:

CaMOCTOATEIIBHO IUIAHUPOBATH U OCYILECTBIATH CBOXO IO3HABATEIbHYIO ACATEIBHOCTD, ONpenessas €€ el U 3aa4i, KOHTPOJIUPOBAaTh U 10 MEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATh MpeJiaraeMblii alrOpUTM ACHCTBUM NMPHU BHIMOJIHEHUHM Y4€OHBIX M HCCIIEIOBATENIbCKUX 3a/ay, BBIOMpaTh Hauboliee
3¢ GEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YIETOM MOTYyYSHHS HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKHUX PEaKIHIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3yIbTaThl OCBOECHUA Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHHH O XMMHUYECKOW COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpA, POJIM XMMHU B TO3HAHUH SIBICHUM
IpUPOJbI, B (POPMUPOBAHNUN MBIIUICHUS U KYJIbTYPbI JUUYHOCTH, €€ (QYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM JUIsl peleHHs NPAaKTUYECKUX 3aad U
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BJIaJICHHE CUCTEMON XMMHUYECKHX 3HaHUI, KOTOpas BKIIIOYAET: OCHOBOIOJIArAIOIINE OHATHS (XUMUUECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAst 000J104Ka
aToMma, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, XUMHUYECKasi CBSA3b, CTPYKTYpHas (opMyna (pa3BEpHYyTas U COKpaIIEHHAs), MOJIb, MOJIIPHAS
Macca, MOJIAPHBIH O0O0BEM, YITIEpPOAHBIM cKeseT, (yHKIMOHAIbHAs TpyIIa, paguKal, H30Mepus, H30Mepbl, TOMOJIOTUYECKUH psJl, TOMOJOIH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOJEpKAIIUE COCIUHEHHs, MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAWHEHUS); TEOPUU U
3aKOHBI (T€OpHUsl CTPOEHHs OpraHMdeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK
XUMHH; MUPOBO33pEHUYECKHE 3HAHUS, JIEXKAINE B OCHOBE TOHUMaHUs IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJIEHUH, (AKTOJIOTUYECKUE CBEIECHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUHU U OE30MIaCHOM HCII0JIb30BaHUH BaXKHENIINX OPraHUYECKHX BEIECTB B OBITY U MPAKTUUECKOM JeSITeIbHOCTH YeI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUN BBISABIATh XapaKTE€pPHbIE MPHU3HAKU IMOHATHM, YCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIINE
MIOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALEHUN OPraHUYECKUX COCIUHEHU;

c(OpPMUPOBAHHOCTh YMEHUN HCIHOJB30BaTh XMMMUYECKYI0 CHUMBOJIMKY [UISI COCTaBJICHMSI MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIléHHON) (opMysT OPraHMYECKUX BEIECTB U YPaBHEHMH XUMHMUYECKHX PEaKIMi, W3roTaBIMBATH MOJEIM MOJIEKYJ OPraHHMYECKUX BEIIECTB I
WJUTFOCTPALIMM MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIICKHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB 10 MX COCTaBY U CTPOCHUIO K OMpPEeNEHHOMY
KJIaccy/Tpynne coenHEeHUH (YriIeBOOpO/Ibl, KUCIOPOA U a30TCOAEPIKAIINE COCAUHEHUS, BBICOKOMOJIEKYIISIPHbIE COEIUHEHNS), 1aBaTh UM Ha3BaHMs 110
cucremarnyeckoir HomeHkiarype (IUPAC), a Taxke NpUBOAWTH TpHUBHAIbHbIE HAa3BaHMS OTNENbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIMUJIEH,
alleTUJIeH, 3TUJICHIJIMKOIIb, TIUIEpUH, GeHO, PopMalibeTU/l, alleTalbAeT A, MypaBbUHAs KUCIOTA, YKCYCHasl KUCII0Ta, OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs
KHCJIOTa, TIII0K03a, (PpyKTO3a, Kpaxmal, HeJII03a, [IUIIH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOU CBS3U B OPTaHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJOKEHUSI TEOPHHU CTPOSHHs opraHuueckux BemiecTB A. M. ByrnepoBa ans oOBsICHEHUSI 3aBUCUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MAacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA THUIHMYHBIX IMPEICTABUTENICH pa3IMYHBIX
KJIaCCOB OpPTraHMYECKMX BEUIECTB (METaH, 3TaH, ATWIEH, NPONWICH, auneTwieH, OyraaueH-1,3, mermnOyraameH-1,3, OEH30i, MeETaHON, 3TaHOIN,
STHJICHIJIMKOJb, TIWLEPUH, (EHOJ, aleTalbJerhj, MypaBbUHas M YKCYCHas KHUCIOTBI, TJIIOKO3a, Kpaxmaj, I[eJUII0JI033a, aMHHOYKCYCHas KHCIIOTa),
WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX/y HUIMH YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIM C HCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPhsS (HE(Th, MPUPOAHBIH ra3, yroib), CHOCOOBI UX NEpepadOTKU H
NpPaKTHYECKOE MPUMEHEHHUE POyKTOB MepepaboTKH;

c(OPMHPOBAHHOCTH YMEHHUI MPOBOJUTH BBIYHUCICHUS MO XMMHUYECKMM YpPaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA HMCXOIHOTO BEIIECTBA HIIH
IPOJIyKTa PEAaKINU 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MCXOHBIX BELIECTB WM IPOIYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHUU BIAIETh CHCTEMOW 3HAHMH 00 OCHOBHBIX METOJAX HAYYHOTO IO3HAHHS, MCIIOJIb3YEMbIX B XUMHH NPH H3yYCHHU
BEIECTB U XWMHUECKHX SBICHHU (HAOIIOAEHHE, M3MEpEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIOJIb30BATh CHCTEMHBIC XUMHYECKHE 3HAHUS IS
MIPUHATHUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CHTYAllUsX, CBA3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

cpOPMUPOBAHHOCTh YMEHUH COONIOJAaTh TpaBHia IIOJIb30BAHUS XUMHYECKOW IMOCYJOH M J1abopaTOpHBIM 00OpYyJOBaHHEM, a TaKKe IpaBHiIa
oOpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMH IO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHYECKHUX OIBITOB;

cpOPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJIHATH XMMHYECKUH SKCIEPUMEHT (TIpeBpamleHusl OPraHMYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTyYCHHE YTHIICHA U U3YYE€HHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMH OPTaHMYECKUX BEUIECTB, ACHATYypanus OSIKOB IPU HArPEBaHHH, [[BETHHIC PEaKIIUH
O€JNKOB) B COOTBETCTBUU C MNpPAaBWJIAMH TEXHHKH O€30IaCHOCTH IpU OOpAIlEHHH C BEHIECTBAMH U JIAOOpaTOpHBIM 00OpPYIOBaHHEM, IMPEICTABIATH
pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3aliCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd W (POpPMYyTUpOBaTH BBIBOABI HAa OCHOBE ITHX
PE3yNbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHATU3UPOBATh XUMHUECKYIO WH(OPMAIHIO, TTOIY9aeMYI0 U3 pa3HBIX HCTOYHUKOB (CPEICTBA MACCOBOM
uHpopmanuu, MHTEpHET U ApYyrux);

cpOpMUPOBAHHOCTh YMEHHUI COOIIONATh NMpaBHIA SKOJOTHMYECKH IEJIeCOO0Pa3sHOro IMOBEIACHUS B OBITY M TPYAOBOW JEATENBHOCTH B IEIAX
COXPAaHEHMs CBOETO 370pPOBbS U OKPY)KAIOLIeH NPUPOIHONW cpejabl, OCO3HABATh OMACHOCTh BO3ACUCTBUS Ha JKHUBbIE OPraHU3MBI ONpPENEIEHHBIX
OpPTaHUYECKUX BEUIECTB, TOHUMas cMbIch mokasatens [1JIK, moscHATs Ha mpuMepax crmocoObl YMEHBIICHHS U TIPEAOTBPAIICHUS X BPETHOTO BO3AEHCTBUS
Ha OpPraHu3M YellOBeKa,

Ui O0YYaIOIIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBBS: YMEHHE TNPUMEHSTH 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHUS
BEIIECTB M XUMMUYECKHUX SIBICHUM;

IUISL CIENBIX M CIA0OBHIAIIMX OOYUYarOIIMXCS: YMEHHE HCIOIb30BaTh penbe(HO-TOUEUHYI0 cucTteMy oOo3Hadenuit JI. Bpaiins mns 3ammcn
XUMUYECKUX (POPMYIL.

11 KJIACC

Hpe,Z[MeTHBIC PE3YIbTAaThl OCBOCHUA KypCa «O61ua51 1 HCOPraHUYCCKasA XUMU OTPAKALOT:
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c(OPMHUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOW COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MHpA, POJU XUMHUH B TO3HAHUH SIBICHHUH
IpUPOJBI, B (GOPMUPOBAHNUN MBIIUIEHUS U KYJIbTYPbhI JUYHOCTH, €€ (DYyHKIIMOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM [UIsl PELICHUs MPAKTHUECKUX 3a1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

BJIJICHUE CHCTEMON XUMHYECKHX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIONIME MOHITUS (XHUMHYECKHH JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA 00BEM, BAIEHTHOCTD, 3JEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas
CBSI3b (KOBaJEHTHAs, WOHHAs, MeTaJUIMYecKas, BOJIOpOJHAs), KPUCTAUIMYECKas pelETKa, TUIbl XUMHUYECKUX pPEaKLUd, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAS IUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON PEAKIIMU, XUMUYECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (TEOPHsI IEKTPOJUTHUECKON Tucconuanuy, nepuoaudeckuit 3akod 1. 1. MenneneeBa, 3aKOH COXpaHEHMsI MAacChl BELLIECTB, 3aKOH COXPAaHEHUs U
IIPEBPALEHUS] YHEPIUH NIPU XMMHUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI S3bIK XMMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHUMaHMsI NPUYUHHOCTU U CUCTEMHOCTH XHMMYECKHX SIBICHHMH, (DAKTOJIOrMYecKHe CBEINEHHsS O CBOMICTBaxX, COCTaBe, MOJIyYEHHMM M O€30I1aCHOM
MCTOJIb30BAHNH BKHEHIITNX HEOPraHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOM EATETLHOCTH YEI0BEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHblE NPU3HAKU IOHATHH, yCTaHABIMBAaTh MX B3aMMOCBS3b, HMCIIOJIB30BaThb COOTBETCTBYIOLIHME
MOHSTHSI TIPU ONMCAaHUHU HEOPraHMYECKHUX BELIECTB U UX MPEBPALLEHUN;

C(OPMHUPOBAHHOCTh YMEHHUH MCIIOJIb30BAaTh XUMHUUYECKYIO CHUMBOJIMKY JJIsl COCTaBICHHUs (DOpPMYJ] BEIIECTB M ypaBHEHMH XMMHMYECKHX PEaKLUH,
cucremarndeckyto HomeHkiatypy (IJUPAC) u TpuBHanbHble Ha3BaHUS OTACIHHBIX HEOPTaHWYECKHX BEIIECTB (YrapHBIA ra3, YIJEKUCIbIA ra3, aMMHaK,
raméHas U3BeCTh, HeraléHas U3BeCTb, UThEBask COJA, MUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUN ONPEACIATh BAICHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKHX JJIEMEHTOB B COCAMHEHUSX Pa3IMYHOIO COCTaBa, BUJI
XMUMUYECKOH CBSA3M (KOBAJCHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COCIAMHEHMSIX, THUI KPUCTAJUIMYECKOH PEIIETKH KOHKPETHOIO BEIIEeCTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAsI, METAJNINYECKasi), XapaKTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTh YMEHMH YCTaHABIUBATh HPUHAMJICKHOCTh HEOPraHMYECKMX BELIECTB IO MX COCTaBy K ONpeAeIEHHOMY Kiaccy/Tpymie
COEMHEHMH (ITPOCTHIE BELIECTBA — METAJLIBI M1 HEMETAJIbI, OKCUIbl, OCHOBAHUS, KUCJIOThI, aM(pOTEpPHbIE THIPOKCH/IBI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH PACKpBIBaTh CMBICI Mepuoauueckoro 3akoHa /. V. MenzaeneeBa M J1€MOHCTPUPOBATh €ro CHCTEMAaTU3HPYIOLIYIO,
OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepPU30BATh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKUX 3j1eMeHTOB 1—4 mepuonoB Ilepuoanueckoil cuctemsl
XxuMHuueckux ayeMeHToB JI. . MenneneeBa, HMCHONB3ysl TOHATHSA «S-, P-, O-3JCKTPOHHBIC OpOUTAIM», «IHEPrETUYECKHE YPOBHHY», OOBSICHSATH
3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XMMHYECKUX IEMEHTOB M MX COEAMHEHMH IO mepuojaaM M rpynnaM llepmonnyeckoil cUCTEMBI XUMHUYECKUX
anemeHToB /1. 1. Menpeneena;

c(OPMHPOBAHHOCTh YMEHHUIl XapakTepu30BaTh (OMMCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB PAa3JIUYHBIX KJIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHNE T'€HETUYECKOW CBA3M MEXAY HEOPraHWYECKMMH BEIIECTBAMHU C MOMOIIBIO YPaBHEHUH COOTBETCTBYIOIMX XHMHUYECKHX
peaKLuii;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATh XUMUYECKHE PEAKIUH IO Pa3IMYHBIM IMpHU3HAKaM (YHCIYy M COCTaBYy pearupyrolux BEIIeCTB,
TEIUIOBOMY 3 (EeKTy peaKIny, H3MEHEHHUIO CTETIeHeH OKUCIEHHS SJIEMEHTOB, 00paTUMOCTH PEaKLIUH, YYACTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHUI COCTAaBJISTh YPAaBHEHMS peaklUi pa3InYHbIX THUIIOB, MOJHBIE U COKpAIIEHHbIE YPaBHEHUS peakluii HOHHOTO oOMeHa,
YUUTBIBAsI YCIOBHS, IPU KOTOPBIX 3TH pEaKLUU UAYT IO KOHLA;
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c(OPMHPOBAHHOCTH YMEHHUH MPOBOIUTH PEAKIIMH, MTOATBEPKIAIONINE KAYECTBEHHBIH COCTaB PAa3IMYHBIX HEOPraHMUYECKUX BEILECTB, PACIIO3HABATh
ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH IMOCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO
OanaHca 9TUX peaKluit;

c(OPMHPOBAHHOCTH YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUECKOM PEaKIMK OT Pa3InYHbIX (PAaKTOPOB; XapaKTep CMEIICHHUSI XMMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT BHelTHero Bo3zaeiicTBus (mpunuui Jle lllarense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BATh XUMHUECKHE IMPOIECCHI, JIeXKAIIME B OCHOBE NPOMBIILJICHHOTO IOJYYSHUsS CEPHOW KHCIIOTHI,
aMMHaKa, a Takke cOPMUPOBAHHOCTH MPEACTABIEHUHN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCICHHS C MCIIOJIB30BAHUEM MOHATHUS «MAacCOBast 10JIs BELIECTBA B PACTBOPEY», OOBEMHBIX OTHOILICHHHA
ra3oB IMpH XUMHYECKHX PEaKIHUsAX, MAcChl BEIIeCTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY BELIECTBA, Macce WM OOBEMY OIHOTO W3
YUYaCTBYIOILIMX B PEAKIIUH BELIECTB, TEIIIOBOT0 3((heKTa peakui Ha OCHOBE 3aKOHOB COXPaHEHHsI MAaCChI BEIIECTB, IPEBPAILICHHS U COXPAaHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUU COONIOJATh MpaBHIa MOJB30BAHUS XHMUYECKOW TMOCYIOM M J1a0opaTOpHBIM OOOpYyIOBaHMEM, a TaKXKe MpaBuia
0OpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMH IO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHW IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHH OSKCIEPUMEHT (pa3ioKeHUEe NEepOKCHIa BOAOpPOJa B MPHUCYTCTBUU
KaTajau3aTopa, ONpEesIEHuEe Cpellbl PACTBOPOB BEIIECTB C MOMOUIbIO YHHUBEPCAJIbLHOTO HHAMKATOpa, BIMSHHE Pa3JIMYHbIX (PAaKTOPOB HAa CKOPOCTH
XUMHUYECKON peakIiy, peakllud UMOHHOTO OOMEeHa, KaUeCTBEHHbIE PeaKIMK Ha Cyib(aT-, KapOOHAT- U XJOPHUA-aHUOHbBI, HA KATUOH aMMOHHUS, PElICHUE
HKCIEPUMEHTAIBHBIX 3a71a4 1o TeMaM «Metamisl» u «HemeTamis») B COOTBETCTBHH C MPaBUIIAMH TEXHUKH O€30MIaCHOCTH MPpH OOPAIIEHUH C BEIeCTBAMH
1 1a00paTOpHBIM 00OpYyIOBAaHUEM, MPEACTABIATh PE3YIbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B (JOpMeE 3aIllMCH YPABHEHHM COOTBETCTBYIOIIMX PEAKIUN U
(bopMyIHpOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XMMHUYECKYIO0 MH(OpPMAINIO, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (CPE/ICTBA MAaCCOBOMU
KOMMYHUKaIuu, UHTEepHET u 1pyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOIIOAATh MpPaBHUIa 3KOJOIMUYECKH IIe1ecO00pa3HOro MoBeNeHUs B OBITY M TPYJOBOH AEATENbHOCTH B IIENAX
COXPAHEHHUs CBOETO 370POBbsl U OKPY’KaIOLIeH NMPUPOIHON Cpebl, 0CO3HABATh OMACHOCTh BO3/EUCTBUS HA >KMBbIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB,
noHuMas cMbich nokasarens [TIK, noscHATs Ha mpuMepax crocoObl yMEHbIICHHS U MPEIOTBPAIIEHUS UX BPEIHOI0 BO3/IEHCTBHS HAa OPTraHU3M YellOBEKa,

Ui 00y4YarolUXCcsl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbS: YMEHHE MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUI;

JUIS CJETBIX W CJIa0OBUIAIIMX OOY4YaIOLIMXCS: YMEHHE HCIIOJIb30BaTh pelbe(HO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nns 3anucu
XUMHYECKHUX (HOpMYIL.

CUCTEMA OLIEHKU NOCTUXEHUA INTAHUPYEMBIX PE3VIJIbTATOB

https://fipi.ru
https://edso0.ru

https://chem10-vpr.sdamaia.ru/
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https://fipi.ru/
https://edsoo.ru/
https://chem10-vpr.sdamgia.ru/

https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41

18


https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41

TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB ©u  TeM (mudpoBsbie)
Ne ni/mm
NMPOrpaMMblI Bcero KO;Tpo'm’m’le Hpgucnmecxne o0pa3oBaTejIbHbIE
padoThI padoThI pecypeI
Pa3znea 1. Teopernueckue 0CHOBbI OPraHUYECKOM XUMUM
IIpenmer oprannveckor xumuu. Teopus
11 CTPOCHMsI OPTaHMYECKHX COeIMHEHWH A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yIriIeBOJOPOIbI: AIKCHBI, 5 1
' aJIKaJUCHBI, aJIKMHEI
2.3 ApoMaTu4ecKue yriieBoa0po/Ibl 2
24 [IpupoaHbIe NCTOYHUKH YTIIEBOAOPOJIOB U 3 1
' uX nepepadoTka
Hroro no paznery 13
Paznen 3. Kuciopoacoaepsxamme opranndecKue coenHeHust
3.1 Cnuptsl. @eHon 3
39 Anpperuasl.  KapOoHOBBIE  KHUCIIOTHI. 7 1
' CrnoxHble 3(¢upbl
3.3 YriieBos 3 2
Wroro no paznery 13
Pa3neua 4. Azorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro o pazneny 3
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Pa3znea S. BbicokoMoJIeKYJIIPHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3
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11 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBanme pa3neioB M TeM (undpoBbie)
Ne n/mm IporpaMmb1 Beero Ko;npom)m,le HpﬁaKaneCKne 06Pa30BATEIbHBIE
padoThI padoThI pecypesI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenune aroMoB. Ilepuognyeckuii 3aKkoH
11 u llepuognueckas cucremMa XUMHUYECKUX 3
snemenToB JI. Y. Menaeneena
19 Ctpoenue  BemiectBa.  MHorooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKLIUU 6 1 1
Hroro mo paszneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 Mertamibl 6 1
2.2 Hemeramnbl 9 1 1
23 CBsi3b HEOPraHUYECKUX U OPTaHMUYECKUX 5
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMUs v )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcer
o e padoThbI

KonTpobHbI

IIpakTuyeckn

e padoThbI

Jara
HU3YyYeHH
|

IJ1aH

Jlara
H3y4eHHU
a1 pakT

DJIEeKTPOHHbIE
oOpa3oBaTe/IbHBIE pecypchl

nugposbie

[Ipenmer
OpraHN4ecKou
XUMUH, e€
BO3HUKHOBEHHE,
pa3BUTHE u
3HAUYEHUE

Teopeaneche OCHOBBI oprafmqeucoﬁ XUMHUHU

2.09

[Ipenmer opranunueckoil xumuu. Teopust ctpoeHust oprannyeckux coeauHenud A. M. bytneposa — 3 yaca

https://resh.edu.ru/subject/lesson/6149/start/17
0388/

Teopuss  cTpoeHus
OpraHnYeCcKux
coeaquHeHnii A. M.
bytneposa, eé
OCHOBHEIC
ITIOJIOKCHUSL

IIpencraBnenne o
KIaccupuKaluu
OpPTaHHYECKUX
BEIIECTB.
Howmenknarypa
(cucremaTuveckasi)
" TPUBHATbHBIC
Ha3BaHUS
OpPTaHHYECKUX
BEIIIECTB

9.09

16.09

Yraesoaopoabl
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https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpenenbHbIe YIIIEBOAOPOILI — AJTKAHBI — 2 yaca

AnkaHBI: coCcTaB H
CTpOEHUE,
TOMOJIOTHYECKUI
paA

Meran w 3TaH —
IIPOCTENILINE
MpEeICTaBUTEIN
aJKaHOB

https://resh.edu.ru/subject/lesson/6151/start/14
1 23.09 9993/

1 30.09

HenpenenbHble yrieBogOpOIbl: AJIKEHBI, AJIKaJUEHBI, AJIKUHBI — 6 4acoB

https://resh.edu.ru/subject/lesson/5412/start/21
1 7.10 2563/

AJIKEeHBI: cOCTaB U
CTpOECHHUE, CBOMCTBA

Otunex u
IPOTIHICH —
npocreime 1 14.10
IpEeACTaBUTENIN
AJIKEHOB

[IpakTnueckas
pabora  Ne 1.
«Ilonyuenne
ITHIJIEHA u
H3y4YeHUe €ro
CBOMCTB»

1 1 21.10

AnkanueHsl.
byranuen-1,3 u
METUIIOyTaTueH-
1,3. [Tonmyuenue
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

1 11.11

AJKHWHBI: COCTaB W
0COOCHHOCTU
CTPOEHUS,
TOMOJIOTHYECKHI

1 18.11
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

11

pan. AueTwieH —
MPOCTEUILIHI
MpEICTaBUTENb
AJIKUHOB

Breraucnenus no
YpPaBHEHUIO
XUMHYECKON
peakuuu

25.11

12

ApomaTtuyeckue yrieBoaopoabl —

ApeHbl: OeH301 H
TOJIYOIL.
TokcHIHOCTH
apeHOB

2 yaca

212

https://resh.edu.ru/subject/lesson/4775/start/15
0494/

13

14

I'eneTnueckas

CBSI3b
yIJ€BOJOPOIOB,
MPUHAICKAUX K
Ppa3IMYHBIM
KJaccam

[IpupoiHbIE HCTOYHHKH YIJIEBOJIO

[IpupoaHbie
UCTOYHUKHU
YIJI1€BOAOPOIOB:
IPUPOAHBIN Tra3 u
MOMYyTHBIE
He(QTsHbIE  Ta3bl,
He(Th U TPOIYKTHI
e€ nepepaboTKH

POJIOB U UX MepepadboTka — 3 yaca

9.12

16.12

https://resh.edu.ru/subject/lesson/6148/start/17
0461/

15

[IpupoaHbie
HUCTOYHUKHU
YTIIEBONOPOOB:
IIPUPOJHBIM Tra3 Hu
ITONyTHBIE
HeTsIHbIE rassl,

24

23.12



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

16

17

18

HePTh W TPOTYKTHI
e€ mepepaboTKu
KoHntposbHas
paborta mo pasueny
«YTII€BOIOPOABD)

Kuciopoaconepxaniue opranuyeckue coeJHHEeHHs
Cnuptsl. @enon — 3 yaca

IIpenenbubie
OJIHOAQTOMHEIE
CIIUPTHI: METAHOJI U
JTaHOJI.
Bonopoanas cBsi3b
MHoroatroMHBIE
CITUPTHI:
STUJICHTJIMKOIbL |
TJIMLEPUH

13.01

20.01

27.01

https://resh.edu.ru/subject/lesson/4769/start/15
0550/

19

20

21

deHom:  cTpocHHE
MOJICKYITHI,
(dbuznveckue u
XUMHUYCCKHE
CBOICTBA,
MIPUMCHCHHE

Anpaeruabl. Kapoonobie kucinoTsl. CrioxxHbIe 3(DUPBI — 7 4acoB

AJnbpaeruasl:
dbopmanpierusy  u
aleTaabICTHI.
Atnieton
OJHOOCHOBHEBIC
npeaesibHbIE
KapOOHOBBIE
KHUCIIOTHL:
MypaBbUHAS 51
YKCyCHast

3.02

10.02

17.02

https://resh.edu.ru/subject/lesson/5727/start/15
0577/

https://resh.edu.ru/subject/lesson/4776/start/15
0604/

22

[IpaxTrueckas

25

24.02



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

23

24

paborta No 2.
«CBolicTBa
pacTBopa YKCYCHOM
KHCIIOTBI»
CreapuHoBas u
OJIEMHOBAsI
KHCIIOTHI, KakK
MIpe/ICTaBUTENN
BBICIIIUX
KapOOHOBBIX
KHCIIOT

Mebila Kak  CcoJu
BBICIITHX
KapOOHOBBIX
KHCJIOT, HX
MoIoIIIee NCHCTBHUE

3.03

10.03

https://resh.edu.ru/subject/lesson/5952/start/15
0631/

25

Cnoxubie  >QupbI
KaKk TIPOM3BOHBIC
KapOOHOBBIX

Kucnot. ['maponus
CIIOHBIX 3(pUpOB

17.03

26

27

Kuper:  rugponus,
MIPUMEHCHHE,
Ouooruyeckas
POJIb JKUPOB

VYriaeBoasl — 3 dgaca

VYraeBoapl: COCTaB,
KIaccupuKanus.
Baxxnenmue
MIPEJICTAaBUTEIIN:
TIF0K03a, GPyKTO3a,
caxaposa

24.03

7.04

https://resh.edu.ru/subject/lesson/5952/start/15
0631/

https://resh.edu.ru/subject/lesson/6150/start/15
0687/

28

Kpaxman u
LIEJUTI0NI03a KaK

26

14.04

https://resh.edu.ru/subject/lesson/5413/start/15
0714/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

29

MIPUPOJHBIE
MIOJIMUMEPBI
KoHntposbHas
paborta mo pasueny
«Kucnopoaconepx
amue

OpraHUYEeCKUE
COEJIMHEHU S

21.04

A3oTcoaepxaiiue OpraHudeckue coeJuHeHust
AMUHBI. AMUHOKHUCIIOTEL. benku — 3 gaca

30

OOmas
XapaKTEePUCTHKA
a30TCOJICpKAIIIX
OpraHUYECKUX
COCTUHEHUN

28.04

31

AMUHLL:
METUJIaMUH u
AHWINH

5.05

32

AMUHOKHCIOTEI KaK
am¢oTepHbIe
OpraHUYEeCcKUe
COCIMHEHMUS, 1504
OHOJIOTHYECKOE
3HAYCHUE.
Ilerrtuapl. benkn
KakK MIPUPOHBIC
BBICOKOMOJIEKYJISIPH
ple coenuHeHus/
Bcepoccutickas
MpOBEPOYHAs
pabota

12.05

https://resh.edu.ru/subject/lesson/4743/start/15
0742/

BbicokoMoIeKy IsIpHBIE COCUHEHHS
ILnacTmaccsl. Kayuyku. Boiokna — 2 yaca

OcCHOBHBIE MOHATHS \ 1 | 19.05 https://resh.edu.ru/subject/lesson/6095/start/15

27



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

XUMHAH 0823/
BBICOKOMOJIEKYJISIPH
BIX COCIUHEHUN

OCHOBHBIE METO/IbI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCIUHCHUM.
IInacT™Maccsr,
Kay4yKH, BOJIOKHA
OBIIEE
KOJIMYECTBO
YACOB 110
ITPOI'PAMME

https://resh.edu.ru/subject/lesson/6152/start/15
1 26.05 0850/

34

34 3 2

11 KJIACC
‘ Ne ‘ Tema ypoka KoanuecTBo yacoB ‘ Mara DJIeKTPOHHbIE uudgpoBbie

28


https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

H3Y4YeHH Hara o0pa3oBaTejibHbIE PeCypchbl
HU3y4YeHH
[1nan s pakT

Bcer KoHTpoJbHbI IIpakTH4eckn

n/n
0 e padoThl e padoThbI

Teopeanecmle OCHOBBI XMMHH

Ctpoenue atomoB. [lepuoanueckuii 3akon u [lepuonuueckas cucrema xumuueckux siaeMentoB Jl. 1. MenpaeneeBa — 3 yaca

XUMHYECKUN DIIEMEHT. https://resh.edu.ru/subject/lesson/6479/start/

1 Atom. OnektponHas 1 1.09 150989/
KOH(HUTYpAIHs aTOMOB

[leproauueckuii 3aKoH
U [Tepnoanueckas
CUCTEMa XUMHYECKHX
anementor . W 8.09
Menpeneesa, ux CBs3b '
c COBPEMEHHOMN
Teopuen CTPOEHUS
aTOMOB

3aKOHOMEPHOCTHU
W3MCHEHUSI  CBOICTB
XUMHYECKUX
3JIEMEHTOB 5 HuX
COCTMHCHUI o
rpynmnaM ¥ HepUoiaM.
3 3HaueHne 1 15.09
MEePUONIECKOTO
3aKOHA M CHCTEMBI
XUMHYECKUX
3JIEMEHTOB H.N.
Menneneena B
pPa3BUTHUN HAYKH

Crpoenue BemecTBa. MHOrooOpasue BemiecTB — 4 yaca

Crpoenue  BellecTBa. 22.09

https://resh.edu.ru/subject/lesson/5911/start/

4

XuMuueckas CBs3b, €€ 151053/

29


https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/

BH/IBI; MEXaHU3MBI https://resh.edu.ru/subject/lesson/5581/start/
o0pa3oBaHUs 151081/

KOBAJIEHTHOMU CBs3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DIEeKTPOOTPULIATEITLHO
CTb. Crenenn https://resh.edu.ru/subject/lesson/6332/start/
okucieHusa. Bemecrsa 1 29.09 151021/

MOJIEKYJISIPHOT'O i1
HEMOJICKYJIIPHOTO
CTPOCHHS

Ilonstue 0
JUCIIEPCHBIX

cucremax. McruHHBIE https://resh.edu.ru/subject/lesson/4939/start/
" KOJUIOWTHEIE 1 6.10 151134/

pactBopel. MaccoBas
J0JIA BC€IICCTBA B
pactBope

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCTUHCHH.
I'eneTnueckass  CBA3b
HEOPTaHHYECKUX
BEIIECTB, Pa3JIUYHBIX
KJIaCCOB

1 13.10

XUMHYECKUE PeaKuu — 6 4acoB

Knaccudukanms
XUMUYECKHX PpeaKIHii
B HEOPraHWYECKOH | https://resh.edu.ru/subject/lesson/4938/start/
opraHudecko xumuu. 1 20.10 151107/

3aKoH COXpaHEHUS
Macchl BEIIECTB; 3aKOH
COXpaHCHHS u

30



https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

MIpEeBPALICHUS] YHEPTHU
npu XUMHUYECKHX
peaxkuusax

CKOpOCTh  peaKIHu.
OOpatuMbie peaxIu.

9 10.11
XuMHu4ecKoe
paBHOBeECHE
[IpakTnueckas pabora
Ne 1. «Bnusauue
10 pasIuyHBIX (aKTOPOB 17.11
Ha CKOPOCTH
XUMHUYECKON PEAKITUN)
DIEeKTPOIMTHYSCKAS
IIMCCOLIMALINA.
Housrne ° https://resh.edu.ru/subject/lesson/3523/start/
BOIOPOIIHOM 151161/
MoKa3aTele (pH) I
= pactBopa. Peaxun 24.11 https://resh.edu.ru/subject/lesson/5912/start/
HOHHOT'O oOmeHa.
92791/
IM'aaponus -
OpPraHUYECKUX u
HEOPTraHUYECKUX
BEIIECTB
OKHUCIIUTETBLHO-
BOCCTAaHOBUTEIILHEIE
12 peakiuu. [lonsitue 06 112
AIEKTPOIIU3E
pacriaBoB u
pacTBOPOB COJIEH
Koutponbhaast pabota
13 Nel 10  pasjaeiny 812
«Teopernueckue

OCHOBBI XUMUUN))

31



https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

Heopranuveckasi xumust
Mertamibl — 6 yacos

Mertanmisl, nx
MIOJIOKEHUE B
[Tepuonnueckoi

CUCTEME XUMHYECKHX
anemenro  J[. N

https://resh.edu.ru/subject/lesson/3493/start/
151213/

14 15.12 https://resh.edu.ru/subject/lesson/5814/start/

Menpeneena u

151239/

0COOEHHOCTH

CTPpOCHUA dATOMOB.

Ob6mue  ¢usnueckue

CBOWCTBA METAJIOB

https://resh.edu.ru/subject/lesson/3514/start/

CriaBel METAJIOB. 151429/
15 DNEeKTPOXUMHUYECKUI 99 12

psn HaNpPsOKEHU I ' https://resh.edu.ru/subject/lesson/4961/start/

METAJIJIOB 151293/

XUMHUYECKUE CBOMCTBA

BAKHCHIIIX METAILIOn https://resh.edu.ru/subject/lesson/3479/start/
16 (natpui, Kam, 12.01 151187/

KaJIBIIUH, MarHuu,

ATMIOMUHUA) W HX

CoeIMHEHNH

XWMHYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/3534/start/
17 XpoMa, MeOu U HuX 19.01 151266/

COeIMHEHHNH

XUMHYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/3534/start/
18 IIMHKA, JKejle3a M MX 26.01 151266/

COoeIMHEHNH

[IpakTnueckast pabota
19 No 2. "Pemenue 202

3KCHepI/IMeHTa.]'II)HBIX

3a1a4 110 TEMEC

32



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

«MeTae»"

Hemeramnel — 9 yacos

Hewmeranmsl, ux
IIOJIOXKCHHUE B
[Tepuonnueckoi

CUCTEME XHUMHUYECCKHUX

https://resh.edu.ru/subject/lesson/5939/start/

20 anementor  J[. W 9.02 151320/
Menpeneena u
0COOEHHOCTHU
CTPOEHUS ATOMOB
dusnyeckue cBOMCTBA
HEMETAJLJIOB.
Aunnotponus
21 HEMETaJIJIOB (Ha 16.02
MpUMEpe  KUCIOPOJa,
ceppl, (dochopa wu
yriaepojaa)
XHUMHYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5913/start/
22 raJIOTeHOB, CEPBl M UX 2.03 151347/
COEeTMHEHUI
XUMHYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5913/start/
23 azora, ¢ochopa m ux 16.03 151347/
COCTMHECHUN
XUMHUYECKHE CBOMCTBa
24 yriaepojaa, KpeMHHS M 23.03
HUX COeIUHEHUM
[IpumeHenne
o5 BaXXHEUIITHUX 6.04
HEMETAJNIOB U  HX
COeIMHEHUI
O06o06menue u
26 CI/ICTeI\faTI/I?,aIII/IS[ 13.04
3HaHHUH 110 TeMe
«HeMmeTaibly.

33



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

Brrancnenus o
YpaBHEHUSIM
XUMHYECKUX PEaKIUil 1
TEPMOXUMHUYECKHUE
pacy€ThI

27

[IpakTnueckas pabora
Ne 3. «Perienue
AKCIIEPUMEHTAIIbHBIX
3a1a4 1o TEME
"Hemeramisr"»

20.04

28

CBs3b HCOPTraHNYCCKUX U OPTraHUICCKUX

29

KonTponbuast pabora
no temMaM «MeTauib»
n «Hemeraib»

Heoprannueckue u
OpraHUYecKue
KHCJIOTHI.
Heopranuueckue u
OpraHUYEeCKUe
OCHOBaHUSs

BEIECTB — 2 Jyaca

27.04

4.05

30

AmporepHble
HEOPTraHNYECKUe "
OpraHuyYecKue
COeTMHEHUSL.
I'eneTnueckass  CBA3b
HEOPTraHNYECKUX "
OpraHNUYEecKuX
BEILIECTB

Xum

HUA U ) KU3Hb

XWMUA U )KU3Hb — 4 yaca

18.05

https://resh.edu.ru/subject/lesson/4960/start/
151374/

31

Ponb XUMUHA B
obecrieueHn
JKOJIOTHYECKOM,

SHEPreTUYECKON 51

34

25.05

https://resh.edu.ru/subject/lesson/3504/start/
151485/



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

MHUIIEBON
0e30I1acHOCTH,
Pa3BUTHUU MEIMIIMHBI

[IpencraBnenus 00

00mux HayHHBIX https://resh.edu.ru/subject/lesson/3504/start/
32 TPHHTHTIAX 1 151485/

HpOMLIH_IJIeHHOFO

IMOJIYYCHUA

Ba)KHEUIIINX BEIIECTB

YegoBek B MHpE https://resh.edu.ru/subject/lesson/3504/start/
33 BEILIECTB u 1 151485/

MaTcpraioB

Xuwus u 30poBbe https://resh.edu.ru/subject/lesson/3504/start/
34 1 151485/

YCJIIOBCKA
OBIIEE KOJIMYECTBO 34

YACOB 110 I[TPOTPAMME

35



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

MPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie _ lipeaveTHble pe3yJibTaThl OCBOEHHA OCHOBHOM
pesynTara o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
1 Teopernueckre OCHOBbI OPraHU4eCKOW XUMHH
CdopMupoBaHHOCTH MpeICTaBICHUI 0  XMMHUYECKOU COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJAM XHUMHUM B TIO3HAHUM SIBIICHUU
11 OpUpoAbl, B (OPMHPOBAHMM MBINUIEHUS W  KYJAbTYpPhl JUYHOCTH, €&

(YHKIIMOHATTBHOW TPaAMOTHOCTH, HEOOXOAMMOHN [UIsl PEIICHUS MPAKTUYCCKUX
3alad U HKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBIO U
MPUPOIHOM cpene

Bnanenue cUCcTEMOU XUMHUYECKUX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATr a0 IINe MOHATHUSA (Monexyna, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCJICHHS, XHMHYECKass CBs3b, MOJb,
MOJIIpHAasi Macca, MOJIAPHBIM 00BEM, YIJIEpOAHBIN CcKeneT, (yHKIHMOHAJIbHAs
rpymmna, paiaukal, HW30MepHUs, H30MEPbl, TOMOJOTHYECKHI psJ, TOMOJIOTH,
yIJIEBOJIOPOABI, KHUCIOPOJA- M a30TCOJAEpXKAIlUe COCAMHEHUS, OUOIOTUYECKH
1.2 aKTUBHBIC BeIeCTBA (YIIEBOAbBI, XKUPBI, OCIKHU), MOHOMED, MOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYNIPHbIE COCAMHEHMs); TEOPUHM U 3aKOHBI (Teopus
XUMUYECKOTO  CTpoeHusi  opranmueckux  BemiectB  A.M.  bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHH, (AKTOJIOTMYECKHUE CBEICHUS O
CBOMCTBax, COCTaBe, MOJYYCHHU M OE€30MaCHOM HCIOJIb30BAHUU BaXXHEHIITHX
HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKON EATEIBHOCTH
YeJIoBeKa

ChopMupoBaHHOCTh yMEHUW BBISIBISITH XapaKTEpHbIE IMPU3HAKK IOHATHH,
13 YCTaHABIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE IOHATHS IIPH
ONMCAHUU COCTaBA, CTPOCHUS U IIPEBPALLEHUA OPraHNYECKUX COCUHEHUN

c(hOPMHUPOBAHHOCTh YMEHHI HCIIONh30BaTh XMMHYECKYI) CHUMBOJIUKY JIJIsI
COCTaBJICHHUSI MOJIEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
14 dbopMyn OpraHMYECKHX BEIIECTB M YPaBHEHUNW XUMHUUYECKHX PEaKIIHi,
M3TOTaBIMBATh MOJIEIN MOJIEKYJ OpPraHWYECKHX BEIIECTB JJII WILTIOCTPALUU HUX
XUMHUYECKOTO U TTPOCTPAHCTBEHHOTO CTPOCHUS

ChopmupoBaHHOCTh YMEHUN YCTaHABIWBATh MPUHAANIEKHOCTh H3YYEHHBIX
OpPTaHUYECKUX BEIIECTB IO MX COCTAaBYy M CTPOCHHIO K OINPENEIEHHOMY KIIAacCy
1.5 (rpymme)  coeauHEeHUW  (YTTIEBOAOPOIBI,  KUCIOPOJ M a30TCOJEpKaIlue
COCJTMHECHUS, BBICOKOMOJICKYJISIPHBIE COCJMHCHUS), JaBaTh WM Ha3BaHHS II0
cucrematrueckoit Homenknarype (IUPAC)

ChopMupOBaHHOCTb  YMEHHS  ONpENeNiATh BUIBl XHMHYECKOH CBS3M B
OpPraHMYECKUX COEAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.5
ChopMHpoBaHHOCTh yYMEHHUS TPUMEHATH: TOJOXKEHUS TEOpPUU CTPOCHHUS
1.6 opranudeckux Beniects A.M. bytnepoBa /1t 00bsSCHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB

Yraesogopoasl. Kucrmopojacoaepkamie ¥ a30TCOAEPIKAIIUAE OPTaHUYECKUE
coeiMHEHUs. BRICOKOMOJICKYIISIpHBIC COSTMHEHUS

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I NPpUBOJUTL TPUBUAJIBHBIC HA3BAHUA OTACIBHBIX
OpPraHnM4Y€CKUX  BCIICCTB (3TI/IJ'IeH, IMPpOMNUJICH, alCTUJICH, OSTUJIICHITIMKOJIb,

2.1
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rvuepyH, penon, Gopmanpaeru, aeranbAerii, MypaBbUHas KUCIIOTa, YKCyCHas
KHCIIOTa, OJICMHOBas KHWCJIOTA, CTEapUHOBAsi KHUCIOTa, TIOKO3a, (PyKTO3a,
Kpaxmall, [[eJUTH0103a, TJIUIUH)

2.2

2.3

2.4

3.1

ChopMUPOBAaHHOCTh YMEHHI XapaKTEPH30BaTh COCTAB, CTPOCHHUE, (PU3HUCCKUE U
XUMHUYCCKUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJIeﬁ pa3HI/I‘-IHBIX KJIaCCOB
OpraHUYecKuX BellecTB (MeTaH, STaH, THJCH, IPOIMMJICH, alleTUIeH, OyTaaueH-
1,3, metunOyraauen-1,3, O€H30JI, METaHOI, TaHOJ, ATHJICHTIUKONb, TIHICPUH,
beHo1, aneTanbAerua, MypaBbHHAas M YKCYCHAsh KHCJIOTHI, TJIFOKO3a, Kpaxmal,
EJITF0JI03a, AMUHOYKCYCHAs KUCIIOTA)

ChopMUpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'CHETHYECKYIO CBSI3b MEXIY
TUNUYHBIMU TIPEACTABUTEISIMU  PA3]IMYHBIX KJIACCOB OPraHWYECKUX BEIICCTB
YPaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUil C HCIOJIb30BaHHEM
CTPYKTYPHBIX (OpMyII

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOYHHKH YIIIEBOJOPOTHOTO
Ceipbs (He(Th, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX TEPEPadOTKU H
MIPAKTUYECKOE PUMEHEHHUE MTPOAYKTOB MepepaboTKH

XUMUA U KU3HL. PacuéTel

CpopMUpOBaHHOCTH YMEHHUI BJIAJE€Th CHCTEMOW 3HAHUN 00 OCHOBHBIX METOAAaX
HAyYHOTO TIO3HAHUSA, HCIOJIb3YeMbIX B XWUMHUU TMpPH H3YYCHHH BEIIECTB H
XUMHUYCCKHX SIBIICHUH (HAOII0ICHIE, H3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHYECKHE 3HAHUS /I TPUHATUS pELICHUH B
KOHKPETHBIX JKA3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEHIECTBAMU U HX
MIPUMEHEHHEM

3.2

3.3

3.4

CdopmupoBaHHOCTh yMEHHI COOMIOAATh MpaBHIa TOJIB30BAHUS XUMUYECKOU
MOCYy/IOM M JIabopaTOpHBIM O0OPYIOBAaHHEM, a TakKKe IpaBuja OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHSMH IO BBIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECCKUX OITBITOB

ChopmupoBaHHOCTh YMEHHMH IJAHUPOBAaTh M BBIIOJIHATH  XUMHYECKHM
OKCIEpUMEHT (TIPEeBpAllleHUs] OPraHUYeCKHX BEHIECTB TNPU  HarpeBaHUH,
MOJIy4YeHUE OJTWIEHA M U3YYEHHE €ro CBOWCTB, KAayeCTBEHHBIE pPEaKLUUU
OpPraHUYECKUX BEIECTB, JeHATypalus OETKOB MPU HarpeBaHUU, IIBETHBIC PEAKIIUU
OENKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MacHOCTU MpU 0OpallieHuu C
BEIIECTBAMH M JTAOOPATOPHBIM OOOPYIOBaHUEM; TPEACTABISTh PE3YIbTATHI
XUMHUYECKOTO HKCIEpHUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOILIUX
peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

ChopmMupoBaHHOCTh YMEHUH  MPOBOJUTH  BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHMSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTa
peakuuu IO H3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH)

3.5

ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAJIW3UPOBATh  XHMHYECKYIO
nH(pOpMALIMIO, TOJIyYaeMyl0 M3 pa3HbBIX MCTOYHUKOB (CpEICTBAa MAacCOBOU
uHpopmanuu, cetb IHTEpHET U JpyTrHe)

3.6

CdhopMupoBaHHOCTD yMeHUuH co0II01aTh paBuiIa 9KOJIOTUYECKU
1enecoo0pa3Horo MoOBEACHHUS B OBITY U TPYAOBOH JEATENBHOCTH B LENAX
COXpPAHEHMs CBOETO 37I0POBbS M OKPYXKAIOLIEH MPUPOTHON Cpeibl, 0CO3HABATh
OIIaCHOCTH BOS}ICﬁCTBI/IfI Ha J>XHBBIC OPraHHU3MbI OHpe}IeJ'IéHHI)IX OpPraHu4€CKuX
BelIeCTB, TNoHMMass cmbicn mokasatens [IJAK (mpemenbHO — gomycTHMOR
KOHIEHTpAllMK), TMOSICHATH Ha  TMpUMEpax  CIocoObl  yMEHbIIEHHS U
NPEJOTBPALCHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YeIOBeKa
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11 KJIACC

Kon

NpoBepsieMoro

pe3yjabTarta

IIpoBepsiembie npeaMeTHbIE pe3yJabTaThl OCBOEHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

1

11

TeopeTnyeckre OCHOBbI XUMUU

Biranienne cuctemoi XMMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XMMHYECKHMI 3JIEMEHT, aTOM, JJIEKTpOHHAas 000j0Yka aroma, S-, p-, d-
3JIEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYJIA, BaJICHTHOCTb,
AIEKTPOOTPUIIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasi CBSI3b, MOJIb, MOJISpHAs
Macca, MOJISIpHBIA 00BEM, KpUCTAJUINYECKAs PEIIETKA, TUIIBl XUMUYECKUX peaKLuil
(OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHBIC, DK30- M SHIAOTEPMHYECKHE, PEAKIIMH HOHHOTO
oOMeHa),  pacTBOp,  OJCKTPOJMUTHI,  HEIJICKTPOIMUTHI,  IJICKTPOIUTHUECKAs
JUCCOIMAIUsA, OKHUCIIMTENIb, BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKOW PpPEAKIUU,
XUMHUYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS] AJIEKTPOJUTUYECKOU
nuccoumanuu, llepuonnuecknit 3akoH JI.M. MeHneneeBa, 3aKOH COXpaHEHUSA
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHMYCCKUH S3BIK XUMHUH, (HAKTOJIOTHUCCKHE
CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHHH U OE30MacCHOM HCIOJIb30BAHUU
BROXHCUIIINX HEOPTaHWYCCKHX BEIIECTB B OBITY W MPAKTHYECKOW JIEATEIHLHOCTH
YyeJIoBeKa

1.2

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ BbIABJIATh XapPAaKTCPHBLIC IIPU3HAKHM M B3aMMOCBA3b
HN3YUYCHHBIX HOHSITI/IfI, IMPUMCHATH COOTBCTCTBYIOIIUE IIOHATUA IIPU ONHMCAHHUU
CTPOCHUA U CBOMCTB HCOPraHUYCCKHUX BCHICCTB U HUX npeBpameHI/H‘/'I; BBIAIBJISITH
B3aMMOCBS3b XHMHUYCCKHX 3HAHUH C IOHATHSAMH H MMPpEACTAaBIICHHUAMU JOPYIrux
CCTCCTBCHHOHAYYHbIX IIPCAMCTOB

1.3

14

1.5

1.6

Bnagenue OCHOBHBIMH METOJAAMH HAyYHOTO MO3HAHHS BELIECTB U XUMHUYECKHX
sIBJICHUH (HAOJI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHNE)

ChopMHUpOBaHHOCTE YMEHHI ONPEICNIATh BAaJCHTHOCTh M CTEICHb OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAs, HOHHAS, METAJUTHYECKAsl, BOJAOPOIHAS) B COCTUHEHUSX, THII
KPUCTAITNYECKON PEHmETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJIEKYJspHasi,
WOHHAsI, METAJNTNYECKast )

CdopmupoBaHHOCTh YMEHHUN OIpPEAETsATh XapaKkTep Cpelbl B BOIHBIX PAacTBOPAx
HEOPraHWYECKUX COCTMHEHUIN

ChopMUpPOBAaHHOCTh YMEHHUS KJIACCU(UIIMPOBATH XHUMHUUYECKHE PEAKIUU IO
pPa3IMYHBIM TMPHU3HAKaM (YUCIY M COCTaBY PEarupyroolluX BElIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIICHUsI SJIEMEHTOB, O0OpaTUMOCTH
pEaKIuu, y9acTHUIO KaTalnu3aTropa)

1.7

CdopmupoBaHHOCTH YMEHHI COCTaBIATh YPaBHEHHS PEaKIMi pa3iINYHbIX THIIOB,
MOJTHBIE ¥ COKpaII€HHBIC YpPaBHEHMsI pEaklMid HWOHHOTO OOMEHa, Y4YWUTHIBas
YCJIOBUS, IIPA KOTOPBIX 3TH PEaKLIMU UAYT 10 KOHIIA

1.8

1.9

ChopMUpOBaHHOCTH ~ YMEHMH  MPOBOJIUTH  pPEAKIUH,  IOATBEPXKAAIOLIHE
KaueCTBEHHBIM COCTAaB pA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pPACIO3HABATH
OINBITHBIM ITyTEM HMOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB

ChopmupoBaHHOCTH ~ yMEHMH  pacKpblBaTh  CYIIHOCTb  OKHUCIUTEIHHO-

BOCCTAaHOBUTENIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OanmaHca
ATUX pPeaKIui

38



1.10

ChopMHUpPOBAaHHOCTE YMEHHMH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XHWMHUYECKOU
PEaKIuu OT Pa3IMYHBIX PaKTOPOB

1.11

ChopmupoBaHHOCTE YMEHHI OOBSCHATH XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHelIHero Bo3zaeictus (mpunnui Jle llarense)

2.1

2.2

OO01mmas 1 HeopraHu4YecKasi XUMUS

CdhopmupoBaHHOCTE YMEHHI pacKpbiBaTh cMbich Ilepuoamueckoro 3akona J[.U.
MenzeneeBa U I€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILIYIO0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU

ChopmupoBaHHOCTE YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOSHUE aTOMOB
XMMHYECKUX 3J1eMEHTOB 1—4 mepuonoB Ilepuogmyeckoil CHUCTEMBI XMMHUYECKUX
anementoB J[.M. MeHnzaeneeBa, HMCHONB3Ys MOHATUS «S-, P-, O-3JEKTPOHHBIC
opOHUTaINY, «IHEPTETUYCCKHUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB M WX COCIUHEHHN MO MepuojamM U Tpynnam
[Tepuonuueckoit cucrembl xumudeckux sneMeHToB .M. Menneneesa

2.3

2.4

ChopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHCHIBATH) OOLIME XUMHUECKUE
CBOMCTBa HEOPTaHMYECKUX BEHIECTB pPAa3IUYHBIX KJIACCOB, IMOATBEPKIAThH
CYLIECTBOBAHHE T'E€HETHMUYECKON CBSI3M MEXAYy HEOPraHWUYECKMMHU BEIIECTBAMH C
MTOMOIIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUIT

CpopMUpPOBAaHHOCT, YMEHHUM YCTAHABJIMBATH MPUHAIJICHKHOCTH HEOPTaHUYECKHX
BEIIECTB 110 UX COCTaBY K OMpeeIEHHOMY Kiaccy (TpyIine) COeUHEHHH (IpOCThIe
BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUIBI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC
THJIPOKCH/IBI, COJIN)

2.5

2.6

ChopMHpOBaHHOCTh YMEHMHM HCIIOJIB30BATh XMUMHUYECKYK) CHUMBOJIUKY IS
cocTaBlieHMs (OpMyJ BEIIeCTB M  YpPaBHEHUM  XMUMMYECKMX  peakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBmnanbHble Ha3BaHUS OTACITBHBIX
HEOPraHMYeCKUX BEIIEeCTB (yrapHbli ras, yrJIeKMCIbId ra3, aMMuak, raméHas
U3BECTb, HETalEHAs! U3BECTh, IUTHhEBAS COJIA, TUPUT U IPYTHE)

CdhopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE
CBOMCTBA HEOPraHMYECKMX BEUIECTB pA3JIUYHBIX KJIACCOB, IOATBEPXKIAThH
CYLIECTBOBAaHME TI'C€HETHMUYECKON CBSI3M MEXAYy HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOUIBIO YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUM

2.7

ChopMupoOBaHHOCTb ~ YMEHUH  IUIAHUPOBATh W BBINOJHATH  XMMHUYECKHHA
IKCIIEPUMEHT (pa3/Io’KeHHEe MEePOKCHIA BOAOPOJA B NMPHUCYTCTBHU KaTaIM3aTopa,
OIpe/ieIeHue Cpelbl pPacTBOPOB BEIIECTB C TOMOLIbIO YHMBEPCAJIBLHOTO
MHMKATOpa, BIMSHUE PAa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peaKiui,
peaKkMy MOHHOIO OOMEHa, KaueCTBEHHBbIE peakluu Ha cyib(dar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTUOH aMMOHUA, PCIICHHUE JKCICPUMCHTAJIBHBIX 3ada4d II0
temam «Metamubl» u «Hemeramnel») B COOTBETCTBUU C MpaBWJIAMH TEXHUKU
0€30MacHOCTH MpH 00pallleHuU C BEUIECTBAMH U JIaDOpaTOPHBIM 00OpYIOBAaHUEM;
NPEJCTAaBIATh Pe3ydbTaThl XMMHUYECKOTO OJKCIepUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIMX peakuuil U (OpMyIMpOBaTh BHIBOJBI Ha OCHOBE
3THUX Pe3yJIbTaTOB

2.8

2.9

CdopmupoBaHHOCTE yMEHUN COOMIOJATh MpaBUiia IOJH30BAHHUS XUMHUYECKOU
MOCy/IoM M J1abopaTopHBIM OOOpPYAOBAaHHEM, a TaKXKe TMpaBHIIa OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU IO BBIIOJHEHUIO TaOOPaTOPHBIX
XUMHUYECCKUX OIIBITOB

ChopMUpOBAaHHOCTh YMEHUHN XapaKTEPHU30BaTh XUMUYECKHE MPOIIECCHI, JSKAIINE
B OCHOBE IMPOMBILIIJIEHHOTO TOJYYE€HHUS] CEpPHOM KHCIIOThI, aMMHaKa, a TakKke
c(hOPMHUPOBAHHOCTh TMpEACTaBICHUH 00 OOmMMUX HAyYHBIX TMPUHIHNAX U
IKOJIOTHUECKUX MPoOdIeMaxX XMMHUECKOT0 IPOU3BOCTBA
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XuMUS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH Mpe/ICTaBICHUI 0 XUMHYECKOH COCTaBJISIIOLIEH
€CTECTBEHHOHAY4YHOU KAPTUHBI MUPA, POJIA XUMUU B ITIO3HAHUM SIBJICHUN IIPUPOIBL,
B (QOpPMHUPOBAHUU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
Ir'paMOTHOCTH, HeO6XOIII/IMOI71 IJId pCHICHUS MPAKTUYCCKUX 3a/la4 U OKOJIOTMYCCKHU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie

3.2

3.3

3.4

ChopmupoBaHHOCTE  YMEHUH  KPUTHUYECKH  aHAIM3HPOBATH  XHUMHYECKYIO
uH(pOpMALIMIO, TMOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
KOMMYHHUKAIUU, ceTh IHTEpHET u pyrue)

CdhopmupoBaHHOCTH yMEHUM coOrO/1aTh rpaBuiia 9KOJIOTUYECKU
1enecoo0pa3Horo IMOBEACHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LEJSAX
COXPAHEHUS CBOETO 30POBbSl U OKPYKAIOLIEH IPUPOIHON CPEIBI

Oco3HaBaTb OMNACHOCTb BO3JECHCTBUS HA JKUBBIE OpPraHU3Mbl ONPEIECIEHHBIX
BellecTB, NoHUMas cmbica nokaszarens I1JIK, moscHsaTe Ha mpumepax crnocoObl
YMCHBIICHUA W TMPCAOTBpAlICHUA WX BpPCAHOIO BOSHCP’ICTBHH Ha OpraHu3m
4eJI0BEKa

3.5

CchopMupoBaHHOCTb YMEHUI MPOBOJUTH BEIYUCIEHHS C UCIIOIb30BAHUEM MTOHITHS
«MaccoBasi JIONISl BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOIICHWH Ta30B IpHU
XMMHUYECKUX PpeaKIMsIX, Macchl BELIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIJIOBOro 3(@dekra peakuun Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 TeopeTnueckue OCHOBBI OpraHUYECKON XUMHUH
IIpenMer opraHMYecKON XUMHUM: €€ BO3HUKHOBEHHWE, PAa3BUTHE M 3HAYCHHE B IOJIyYEHUU
11 HOBBIX BEIIECTB M MarepHaioB. Teopusi CTpOEHHUS OpraHM4ecKuX coenuHeHud A.M.
BytiiepoBa, €€ OCHOBHBIE MTOJIOKEHHUS
CrpykTypHble (OpMyJbl OpraHWYECKMX BemlecTB. ['omonorus, uzomepus. XuMHUYecKas
1.2 CBSI3b B OPraHMYECKUX COEAMHEHMSIX — OJMHApHBIE M KpaTHble cBA3M. [IpencraBieHue o
KJ1accu()UKaLMU OPraHUYECKUX BEILECTB
13 HOMCHUKJ'IaTypa OpraHM1eCKHX COEMHEHUI (cucTeMaTHyecKkas) U TPUBHAJIbHBIE Ha3BaHUS
BaKHEHIIINX MPECTaBUTENEH KIIaCCOB OPraHUYECKUX BEILIECTB
2 VYT11eBOI0pOIBI
AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKM psAn. MeraH W 3TaH — MpocTelIIne
2.1 MIPE/ICTaBUTENN aJKaHOB: (U3NYECKHME U XMMHUYECKHE CBOWMCTBA (pEaKIUU 3aMelIeHUs U
TOpPEHMS), HAX0XKIEHUE B IPUPOJIE, MOITYUEHUE U IPUMEHEHUE
AJKEeHBI: COCTaB M CTPOCHHME, TOMOJIOTUUECKUN DPsii. DTUJIIEH U MPONWIEH — MPOCTEHIINE
2.2 MPE/ICTaBUTENIN alIKEHOB: (PU3MYECKHe M XUMHUYECKHE CBOMICTBa (peaklUuu TUAPUPOBAHUSA,
raJIOTEHUPOBAHHUS, THIPaTalli{, OKMCIIEHUS U MOJIMMEPHU3aLliN ), TOJIyYEHUE U TIPUMEHEHNE
23 Anxanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noiauMepusanun). [logydeHre CHHTETHUECKOTro KayuyKa U pe3HHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN PsiA. ALIETUIIEH — MPOCTEHIIHMA
2.4 MPEJCTaBUTEIb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUECKUE CBOUCTBA (peaKIiu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE
2.5 Apenbl. beHzon: cocraB, cTpoeHHe, (U3MUYECKHE M XHMHYECKHE CBOWCTBa (peakiuu
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2.6

raJIOTEHUPOBAHUS U HUTPOBAHMUS), MOJTYYEHHE U MpuUMeHeHHe. Toyols: cocTaB, CTpPOCHHE,
¢usnyeckue M XMMHUYECKHME CBOMCTBAa (pEeakIMM TaJOT€HUPOBAaHUS M HHUTPOBAHUSA),
MOJIy4eHUEe U HOpUMEHeHue. TOKCHMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXIY
yIJ1€BOJIOPOAAMHU, IPUHAUIEKAIIUMHU K pa3IM4HbIM KJ1accaM

[IpupoHble MCTOYHHMKH YIIEBOAOPOAOB. [IpuponaHbIi Ta3 W MONMyTHbIE HE(TAHBIE Ta3bl.
Hedtr m e€ mnpoumcxoxaenuwe. CrocoObl mepepabOTKH HEPTH: TEperoHka, KPEKUHT
(TepMHUYeCKH, KaTadUTUYeCcKwii), nuponu3. IIpoaykTsl mnepepa®oTku HepTH, UX
MIPUMEHEHHE B IPOMBIILJICHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro MepepadoTKu

3.1

3.2

Kucnoponcoaep:xaiiue opraHu4ecKue CoeAMHEHNS

[IpenenpHble OAHOATOMHBIE CHHPTHL. METaHOI M 3TaHON: CTPOCHHE, (UBUYECKHE WU
XMMUYECKHE CBOMCTBA (PEAKIMK C aKTUBHBIMHM METaJUIaMH, TaJlOr€HOBOJIOPOJaMHU, TOPEHHE),
IIpUMEHEHHE. BoIopoaHbIe CBA3M MEXAY MOJEKylaMu CHupToB. JlelicTBME MeTaHona M
JTaHOjJa Ha OPraHU3M 4YeJIOBEKa. MHOIrOaTOMHBIE CHUPTHI. OTWIEHIVIMKOIb W TIULECPUH:
cTpoeHue, (QU3UYECKHEe U XHMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO INEIOYHBIMH
MeTaJulaMH, KaueCTBEHHAas peaklis Ha MHOTOaTOMHbIE cIUpPThI). [leificTBue Ha opraHusm
yesoBeka. [IpuMmenenue rimnepruHa U STUICHITIUKOJIS

@deHoI: CTpPOCHUE MOJIEKYIIBI, (PU3UYECKHEe U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (peHoIa.
[Tpumenenue peHona

3.3

Anpaeruapl W KeTOHbl. DopManbpIeruja, aneTaablIeTHa: CTpOeHUE, (U3HYECKUue U
XUMHUYECKHE CBOMCTBA (pEaKlMM OKHMCIICHUS W BOCCTAHOBJICHUS, KAU€CTBCHHBIC PEAKIIMH),
MOJIyYeHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE IpeesibHble KapOOHOBBIE KUCIOTHl. MypaBbUHas U YKCYCHasl KHCIIOTBI:
cTpoeHue, (u3NYeCKHe M XMMHUYECKHE CBOWCTBA (CBOWCTBA, OOmIME AJsl Kiacca KHUCIOT,
peakuus 3repuduKanum), noaydyeHue u npuMeHenue. CreapuHoBas U OJEMHOBAsl KUCJIOThI
KakK IpCACTaBUTCIIN BbBICHIUX Kap6OHOBI)IX KHCIIOT. MBIna KaK COJIM BBICIITHX Kap6OHOBI>IX
KHCJIOT, MX MOIOIIIee AeHCTBHE

3.5

Crnoxable 3QUpPHl KaK MPOU3BOJHBIE KaPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX S(HUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. buosornueckas posb KUPOB

3.6

VYraeBosl: cocTaB, KilacCupUKALMs YrieBoJ0B (MOHO-, TU- U MoJucaxapusl). [moko3a —
MPOCTENIINI MOHOCaXapH1: OCOOEHHOCTH CTPOCHMSI MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKHE
cBoiicTBa (B3ammojeiicTeue ¢ ruapokcugoM menu(ll), okucinenne aMMHUa4HBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOKEHHME TIIIOKO3bI), HAXOXJIEHHWE B TMPHUPOJE,
npUMeHeHue, buosorndeckas poib. Porocunre3. Opykro3a Kak u3oMmep rioko3sl. Kpaxman
U 1eJUTI0JI03a KaK MpUpoAHble noiauMepsl. CTpoeHne Kpaxmania U 1esuiono3bl. duznueckue
U XUMHYECKUE CBOMCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAs peakIsi ¢ HOJIOM)

A30Tcozlep>i<amne OpraHn4CeCKuC COCANHCHU A

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHnyeckrue coelnuHeHnus. Ou3nuecKkue U XUMHUYECKHe
CBOMCTBa aMHHOKHUCJIOT (Ha MpUMepe MIMIMHA). bHonornyeckoe 3HaUY€HHWE AMHHOKHUCIIOT.
Ilentuanl

4.2

benku kak mnpupojHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeiakoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUAPOJMU3, JIEHATYpAaIHs,
KaueCTBEHHBIE PEAKIINH Ha OEIKH

5.1

BrICOKOMOIIEKYIIIpHBIE COETMHEHUS

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOIJICKYJIAPHBIX COG}II/IHGHHfII MOHOMCD, MOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb NOJUMCpU3AlUH, CPCAHAA MOJICKYIIIpHAd Macca. OcHOBHBIC
METOBI CHHTEC3a BBICOKOMOJICKYJISAPHBIX CO@)II/IHGHI/Iﬁ - MMoJIMMEpHU3alnAa n
ITOJIMKOHACHCAllUA

5.2

3KCHCpI/IMCHTaJ'IBHBIC MCTOJbI M3YUCHUA BCIICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMJICHUE C
O6p33HaMI/I MNPUPOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH, IIIIACTMAacCC, Kay4YyKOB. HonyquI/Ie
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CUHTETHYECKOTO KayuyyKa U pPEe3UHbI

11 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckuii  aneMeHT. AtoMm. Sapo aToMa, HW30TONBL.  DIEKTPOHHAs 000JI0YKA.
DHepreTHUeCKUe ypOBHH, IOAYPOBHH. ATOMHbIE opOWTamu, S-, P-, 0O-3JIEeMEHTHL
OcoOeHHOCTH pacrpefeseHus AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX
4eThIpEX NepuoI0B. DIEKTPOHHAS KOH(DUTYpaLls aTOMOB

1.2

[lepuonuueckuii 3akoH u Ilepumoandyeckass cuctemMa XuMuUueckux diaemeHToB JI.H.
MenneneeBa. CBs3b MEpUOAMYECKOr0 3aKkoHa U llepmonuueckoid CHUCTEMbl XMMHYECKUX
anementoB [[.M. MeHneneeBa ¢ COBpeMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB XMMUYECKHX BJIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CIOXKHBIX
BEIIECTB I10 TPYINaM U NepruoaaM. 3HaueHUE MepUOIUYECKOro 3aK0OHa B pa3BUTUN HAYKU

13

14

Crtpoenue BemecTBa. XHMHYECKas CBsI3b. BHIBI XHUMHUYECKON CBsI3W (KOBaJEeHTHAs
HETOJsIpHAs W TOJsipHasi, HWOHHAs, MeTauindeckasi). VOHBI: KAaTMOHBI W  AHHOHBI.
Mexanu3mbl 00pa30BaHUSl KOBaJCHTHONM XMMHUYECKOW CBsI3U (OOMEHHBIM M JTOHOPHO-
aKuenTopHsIii). BogopoaHas cBs3b

BanentHocTts. DnekrpooTpuniateabHOCTh. CTENEeHb OKUCIECHUS

1.5

1.6

1.7

1.8
1.9

BemectBa MOJEKYJISAPHOrO M HEMOJEKYJSPHOIO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA
Kpuctajmmueckon pemérku. Ilonarne o qucnepeHelx cuctemax. MICTMHHbBIE M KOJUIOUIHBIE
pacTBOpbl. MaccoBasi [0J1s1 BEIEeCTBA B pacTBOPE

Knaccudukanus Heopranndeckux coeinHeHnii. HoMeHkaTypa HeopraHn4eckux BEIIeCTB
Xumnueckas peaknusa. Kiaccupuxanmus XUMHYECKMX pPEaKUMd B HEOPTraHWYECKOW U
OPraHMYECKOM XUMHUHU. 3aKOH COXPAaHEHHS MAacChl BEIECTB, 3aKOH COXPAaHEHUS W
[IPEBPAILCHUS YJHEPTUU TP XUMHUYECKUX PEAKIMAX

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (PAKTOPOB

OOpatumble peakuuud. XHUMHUYECKOe paBHOBecue. DakToOpbl, BIMSIONIME Ha COCTOSHHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle Illarense

1.10

Onextponutuyeckas auccouuanus. CunbHble M crnaOble 31eKTponauTsl. Cpefa BOJHBIX
pacTBOPOB BELECTB: KKcas, HeUTpalibHas, 1enoyHas. Peakiiuy noHHOro ooMeHa

1.11

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pcaknuuu

HeopraHquCKaﬂ XUMUA

2.1

Hewmerannsl. [lonoxxenue nHemerainoB B Ilepuoauyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOWCTBAa HEMETAJIJIOB.
AJoTponus HEeMETaIoB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaeposaa)

2.2

XUMHUECKHE CBOICTBa Ba)XKHEHIIMX HEMETAUIOB (raJloTeHOB, cepbl, a3ot1a, Qocdopa,
yriaepoga ¥ KpPEeMHHUSI) W HUX COEIMHEHUH (OKCHAOB, KHCIOPOACOAEPKAIIUX KHUCIOT,
BOJOPOJHBIX COeAMHEHNH). [[puMeHenne Ba)KHEHIIINX HEMETAJIJIOB U UX COEIMHEHUN

2.3

Mertauel. [lonoxenne MmetaimioB B [leproanueckoil cucteMe XuMuueckux syemeHToB .M.
MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0ueK aToMOB MeTaioB. OOmue
¢usnueckue cpoiictBa MeTawioB. CmiaBpl  METaIOB.  DJIEKTPOXUMHUYECKHH  psif
HaIpsDKEHUN METaJUIOB

2.4

XUMHUYECKHE CBONCTBA BAXXKHEUIIUX METAJIOB (HATpUM, Kalul, KajdblUUWd, MarHui,
QTIOMUHHMA, [IMHK, XPOM, JK€JIe30, MeJb) U uX coeauHeHuid. OOIue crnocoObl MOTydeHUs
MeTaiioB. [I[puMeHeHre MeTaioB B OBITY U TEXHUKE
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I'enernueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMICKAIINX K Ppa3JIMYHbIM KJIacCaM

XUMUS U )KA3HD

3.1

3.2

Ponp xumun B 00ecrieueHUN SKOJIOTHYECKON, SHEPTreTHUECKONH U THIINEeBON 0€30macHOCTH,
pa3BUTUM MeauUUHBL. [IOHSITHE O HAyYHBIX METOJAaX IO3HAHWS BEIIECTB U XUMHUUYECKUX
peakuuii

[IpencraBnennst 06 0OMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIICHHOTO MOJIYYCHUS BAKHEUIITUX
BeiecTB. YenoBek B MUpPE BEIIECTB U MaTEPUAIOB: BAXKHEUIIINE CTPOUTEIbHbIE MAaTEpUAIIbI,
KOHCTPYKLMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KEpAMHKA, MAaTEpUAIIbl JJIsl DJIEKTPOHUKH,
HaHOMaTEPHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPECHHS

3.3

XuMHsT W 370pOBbE 4YeJOBEKa: IIPaBHUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBujia 6€30MacHOr0 MCIIOJIb30BAaHMs ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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