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HOACHUTEJBHASA 3AITUCKA

[IporpamMma o XMMHH Ha YPOBHE CpeIHEro odmiero oopazoBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (enepalibHONW 00pa3oBaTEIbHON
nporpamMmbl  cpefaHero obmero ooOpazoBanusi (POII COO), mnpencraBlieHHBIX B
®denepadbHOM TOCYJapCTBEHHOM oOpaszoBatenbHOM cTanaapre COO, ¢  yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeamera «XHUMHs» B 00pa3oBaTelbHbBIX
opranuzanusix Poccuiickoit ®exnepanuu, peanu3ylOmUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpamMMbl, 1 OCHOBHBIX MOJ0KEeHUN « CTpaTterun pa3BUTHS BocUTaHus B Poccuiickoii
®enepanuu Ha niepuof 10 2025 roga» (Pacnopsbxkenue [paButensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOTPaMMbl MO0 XMUMHUHU, K OMPEACICHUIO 00IIe
CTpareruu OOydeHHs, BOCHHUTAHUS M Pa3BUTUSA OOYyYAIOIIUXCS CPEICTBAMHU YYEOHOIO
npeameta «Xumus» 1 10—11 kitaccoB Ha 6a30BOM YPOBHE COCTABUIIU KOHIIENITYaJIbHbBIE
nonoxenuss ®I'OC COO o B3anuM00OyCIOBIECHHOCTHU 1I€JIEH, COJIEpKaHUs, PE3yJIbTaTOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIITY CKHUKOB.

Xumuyeckoe oOpa3oBaHME, IOJIYyYaeMOE€ BBITYCKHHUKaMH 0OIe00pa3oBaTeIbHON
OpraHu3alliu, SBJSETCS HEOTHEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBepUIAIOIIMM JTAllOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHOW CUCTEME XUMHUYECKOr0o 00pa3oBaHus. JTU
LIEHHOCTH KacalrTCs MO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHHUS MHUPOBO33PEHHS H
oO01I1e# KyJIbTypbl 4EJIOBEKA, 8 TAKXKE SKOJIOIMUECKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO M IPUPOIHOM cpene. PeanuzyeTcst xumuueckoe 00pa3oBaHue 00ydaromxcs Ha
YPOBHE CpelHero oOlero o0pa3oBaHUsl CPEACTBAMHU Y4YEOHOrO MpeaMeTa «XUMUs»,
coliepKaHUe M MOCTPOCHHUE KOTOPOro OMpENENIeHbl B MPOrpaMMe MO XUMHH C Y4ETOM
crielnu(puKN HAYyKH XUMUHU, €€ 3HAUCHUS B IO3HAHUU MPUPOJbI U B MATEPUATBLHOM KU3HU
oOmmiecTBa, a Takke C Y4ETOM OOmUX I[eJed W TPHUHIMIIOB, XapaKTEPHU3YHOIINX
COBPEMCHHOE COCTOSIHHE CHCTEMBl cpeaHero oOmiero ooOpaszoBaHus B Poccuiickoit
denepanum.

XUMHSI Kak DBJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl pojib B
COBPEMEHHOM IMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIJICHUS, B CO3/IaHUE
LEJIOCTHOTO MPECTABIEHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOBI U YEIOBEKa,
KoTopoe (opMHUpyeTCss B XUMHUM Ha OCHOBE IOHMMAaHHMS BEIIECTBEHHOIO COCTaBa
OKPY’KaIOIlIETO MHpa, OCO3HAHUSA B3aUMOCBSI3M MEXKIY CTPOCHHEM BEILECTB, HX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMONEUCTBYSL C JPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTalia
HEOTHEMJIEMOMN YaCThIO MUPOBOU KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIIELIHOTO TpyAa
Y ’KU3HU KaXJ10T0 wieHa obuiectBa. CoBpeMeHHasi XMMUS KaK HayKa co3uaTeNbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBJIeHA Ha pellleHre rI100aIbHbIX MPOOJIeM YCTOMUHUBOIO



Pa3BUTHUSL 4YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€THUYECKOW, IMHUIIEBOM, 3SKOJIOTHYECKOU
0€30MacCHOCTH U OXPAHBI 30POBbSL.

B cootBeTcTBUU ¢ OOUTMMU HESIMU U IPUHLIMIIAMHU CPETHETO OOIIET0 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA YpPOBEHb H3yUECHHS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOIEKYJbTYpPHYIO MOJATOTOBKY OOydYarouuxcs,
HEOOXOAMMYIO MM JUIi BBIpA0OTKM MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOYEHHS B JKH3Hb COLIMYMA, MPOJOJLKEHHSI 00pa30BaHUs B PAa3jIMYHbBIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisomuMy npeaMera « XuMus» SBISIOTCS 6a30Bbie Kypchl — «Opranuyeckas
xumus» 1 «O0mas U HeopraHMYecKass XMMHUSD, OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CHCTEMa 3HAaHUM MO0 HEOPTraHWYECKON XUMHH
(c BKIIIOYEHHEM 3HAHUW M3 OOIIEH XUMHUH) U OpraHUYecKod xumuu. OopMHpOBaHUE
JAHHOM CHCTeMbl 3HAHWM MpPU H3YYEHUU TpeJAMeTa OO0ECIeYHMBAET BO3MOXKHOCTD
pPaccMOTPEHMsI BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOLIUX IMOHSTHH, 3aKOHOB U
TEOPUN XUMUMU.

CtpykTypa conaepxaHusi KypcoB — «Opranmueckas xumus» ©u «OOmas wu
HEOpraHnveckas XuMus» c(HOpMUpPOBAHA B IPOrPAMME IO XMMUU HA OCHOBE CUCTEMHOTO
MOJIX0/1a K U3yUEHHUI0 yueOHOro MaTepuasa U 00yclIOBIeHa HCTOPUUECKH 0OOCHOBAaHHBIM
pa3BUTUEM 3HAHMI Ha ONPENEIEHHBIX TEOPETUUYECKUX YypoBHAX. Tak, B Kypce
OpraHMYeCKON XMMHUHU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKON TEOpUHU
CTPOEHHUS OPraHUYECKHX COEJAMHEHHI, a TakXke Ha YpPOBHE CTEPEOXMMHUYECKHX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpOeHUM BeliecTB. CBeACHUsS 00 M3ydyaeMbIX B Kypce
BELIECTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4ecKOW XHWMHUM IIOJIYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTIO o00Iero o00pa3oBaHUsS TE€pBOHAYATLHBIC
MPEACTABICHUS] O XHMHUYECKOW CBSI3M, KIacCU(UKAIIMOHHBIX IPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tox HOBBIM YTJI0M 3peHUS B IpeaMeTe « XUMHUs 6a30BOT0 ypPOBHS pacCMaTPUBACTCS
M3YUYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA TEOPETUUYECKUU MaTepuan U
(aKTOJOrMYeCcKne CBEJICHUS O BEIleCTBaX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOm@as u HeopraHumyeckas XUMHUS» OOYy4alolUMCS MPEJOCTaBISIETCS
BO3MOXXHOCTh OCO3HATh 3HAY€HUE MEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U
METOJI0JIOTUYECKUX MO3UILINMN, TITy0Ke MOHITh UCTOPUUYECKOE U3MEHEHUE QYHKIUI 3TOro
3aKOHA — OT 0000IIAOIIEH 10 0OBSCHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHHM O BaXHEWIIMX BELIECTBAX, MX COCTaBE, CTPOECHUH,
CBOMCTBaX W IMPUMEHEHUU, a TAKXKE O XHMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEKaHusi AomnoiHsercss B Kypcax 10 m 11 knaccoB snemeHTamu
COJIEpKaHUS, UMEIOIIUMHU KYJIbTYPOJOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSA3M XMMHUU C JIPYTMMU HayKaMH, PacKpbIBalOT €€
poOJib B TIO3HABATEIBHOM M NPAKTUYECKON JEATETbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUS K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUM W TPAKTHIECKUX



MPWIOKEHUN XUMHHU, TMOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIICCTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMHUEH, KPUTHUUYECKH OCMBICIUBATH
HH()OPMAITUIO U IPUMEHSITH €€ JJIS MOMOJTHCHHS 3HAHUH, PEIICHUS WHTEUICKTYaTbHbIX U
HKCIIEPUMEHTAJILHBIX HCCIIEIOBATEIbCKUX 3a7ady. B 1eioMm coxaepxkaHue y4eOHOro
npeaMera «XUMHs JTaHHOTO YPOBHS M3Y4YEHUS OPUEHTHPOBAHO Ha (HOpPMHUpPOBAHUE Y
00yJaronuxcst MUPOBO33PEHUYECKON OCHOBBI JJIs1 TOHUMAHUS (PHIIOCOPCKUX UIEH, TAKHX
KAaK: MaTepUalbHOE  E€IUHCTBO  HEOPraHMYECKOr0 W OPraHW4YecKoro  Mupa,
0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOCHHEM, I103HABAEMOCTb
NPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUs MPOTUBOPEUUN MEKIY HOBBIMU
(dbakTaMu U TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XMUMHH B PEIICHUU
AKOJIOTMYECKUX MNPOoOJeM, a TakkKe MpoOsieM COEPEKEHHUS IHEPreTHUECKUX PECYpPCOB,
CBIPbs, CO3[JaHUS HOBBIX TEXHOJIOTHI U MaT€pUaoB.

B nnane pemieHus 3ajad BOCIUTAHUS, Pa3BUTUSA U COLMAIIM3AIMN O0YyYarOIIUXCS
MIPUHATHIE IPOrPAMMOM M0 XMMHUHU MOJIXOAbI K OIIPEACIICHUIO COJEPKAHUA U TOCTPOCHUS
IpeAMeTa MPEeAyCMAaTPUBAIOT (POPMUPOBAHME YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHIA,
MMEIOIINX 0a30BO€ 3HAUYECHHE ISl PA3JIMYHBIX BUJOB JIEATEIbHOCTH: pELIEHUs IpoOeM,
MOMCKa, aHalim3a U o0paboTKu MH(MOpPMALMK, HEOOXOIUMBIX JUIsl IPUOOPETEHUS OIbITA
IIPAKTUYECKOM M HCCIEN0BATEIBCKOW JAESITENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npakrtuke npenojaBaHus XMMUU KaK HAa YPOBHE OCHOBHOTO 001Iero o0pa3oBaHusl,
TaKk U Ha YPOBHE CpeJHEro oOuiero oOpa3zoBaHus, IPHU ONPEIEICHUU COAEPKATEIbHON
XapaKTepUCTUKU UEeJed HW3YyYeHHs TMpeAMETa HaIlpaBJICHUEM MEPBOCTEIIEHHON
3HAYUMOCTH TPAJIUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH Kak
00J1acTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. C METOOMYECKOW TOYKH 3PEHUS TAKON
MOJIXO0/ K ONPEACIICHHIO 1IeJIe U3yUeHHUs IPEAMETA SIBISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMHU LEISIMU U3YUYEHUS MPeaMeTa « XUMHUS
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCS:

e (dopMuUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWIIEW COCTaBJISIONICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIE
MOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMAaHUE CYITHOCTU JTIOCTYIHBIX 0000IIEHUN MUPOBO33PEHUECKOTO
XapakTepa, 03HaAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHue ¥ pPa3BUTHE MPEACTABJICHUA O HAYYHBIX METOAAaX MO3HAHUSA
BEIIECTB M XUMHUYECKHX PEaKIMi, HEOOXOMUMBIX I TPUOOPETCHUS YMEHHI
OpPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHUI, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XMMHUYECKOTO JKCIEPUMEHTa, COO0IEHNEeM TPaBMI O€30TacHOTO
oOpallieHHsI ¢ BEIESCTBAMM.



Hapsiny ¢ aTuMm, coaep)kaTtenpHas XapaKTEpUCTHKA LEJIe W 3a1ad H3y4YeHUS
npeaMera B IMporpaMMe MO XMMHUHM YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBHH C
HOBBIMU TPUOPUTETAMU B CHCTEME CcpefaHero oobmero obpaszoBanus. Ceroans B
NpernoJaBaHul XUMUU B OOJBIIEH CTENEHH OTHAETCS NPEANOYTCHHE MPAKTHUYECKOU
KOMITOHEHTE COJIepKaHusl OOy4eHHs, OPUECHTUPOBAHHONW Ha MOATOTOBKY BBIMYCKHUKA
o01ieo0pa3oBaTeIbHON  OpraHM3alliM, BIAJACIOIMIEr0 He Ha0OpoM  3HAHUWM, a
(GYHKIIMOHATBHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU aKTUBHOTO MOJTyYeHUs
3HAHWI 1 IPUMEHEHHUS UX B PEAIbHOM KU3HU ISl peLICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM mpW HU3y4YEHUU TpeaMera «XUMUs» JTOMUHUPYIOIIEEe 3HAUYCHUE
IpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

ajanrtanus OOydYaloIIMXCs K YCJIOBUSM JTUHAMHUYHO PAa3BUBAIOLIETOCS MHUDA,
(dbopMHpOBaHNE WHTEIIEKTYaIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJHHYECTBY, CAaMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmMupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIWN),
MMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JEATEIBHOCTH: PEIICHUS
po0JjeM, MOUCKa, aHaJIn3a U 00padOTKU HH(pOpMaALIMU, HEOOXOIUMBIX JI IPUOOPETEHHUS
OTbITa JACSATENHHOCTH, KOTOPAs 3aHUMAET BaXKHOE MECTO B IMO3HAHUM XUMUHU, A TAKXKE IS
OLICHKH C TIO3MIMHA 3KOJOTMYecKod Oe30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIEKTYaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW 00YyYaromuXCs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HAHUS MO XUMHUU B COOTBETCTBHHM C XU3HCHHBIMU MOTPEOHOCTSIMHU, HCHOJIB30BAThH
COBpEeMeHHbIC MH(DOPMAIITMOHHBIE TEXHOJIOTUH IS TIOMCKA M aHaliu3a Y4eOHON U HAy4YHO-
MOMYJISIPHON HHPOPMAIIHA XUMHYECKOTO COJIePIKaHNUS;

dopMupoBaHrUe W Ppa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATHUBHOTO W JIOTHYECKOTO
MBIIUICHUS, HaOJI0IaTeTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTHU, NPHU IUIAHUPOBAHUU ¢ TMPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTaHKE Y 00ydJaromuxcst yOekIEHHOCTH B TYMaHUCTUYECKOW HAIIPaBICHHOCTH
XUMHH, €€ BaXHOM pOJIM B PEHICHUH TJIOOANBHBIX MPOOJIEM palMOHATBHOTO
PUPOJIONIOIB30BAaHUS, TIOMOJIHEHUSI HSHEPreTUUECKUX pPECypcoB U COXPAHEHHUS
MPUPOTHOTO PABHOBECHS], OCO3HAHMSI HEOOXOIMMOCTH OEPEHOT0 OTHOIICHUS K IPUPOJIE
¥ CBOEMY 3/I0POBBIO, a TAK)KE MTPHOOPETEHUS OMBITA UCTIOIH30BAHUS MTOTYUCHHBIX 3HAHUN
JUISl TIPUHSATHS TPAMOTHBIX pEIIEHWH B CHUTyallUsAX, CBSI3aHHBIX C XUMHUYCCKUMH
SIBJICHUSIMHU.

B yuebGHoM maHe cpemnero oOiero oOpa3oBaHUs MPEeaMET «XUMHS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaAMETHOM 001acTn « EcTeCTBEeHHO-HAyUHBIE TIPEIMETHI.

OO6miee 4MciIO YacoB, OTBEACHHBIX JUIsl M3YUYEHUS] XMMHUU, Ha 0a30BOM YypOBHE
cpeaHero obiero oopaszoBanusi, coctapiser 68 yacon: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPT'AHNYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHuyeckol xuMuM: €€ BO3HMKHOBEHHE, Pa3BUTUE W 3HAYCHUE B
MOJTYYE€HHUH HOBBIX BEIIECTB U MaTepHUaioB. Teopusi CTpOCHUSI OPraHMYECKUX COCTUHEHUMN
A. M. BbytnepoBa, €€ ocHOBHbIE MoyioxkeHUs1. CTPYKTypHbIE (HOPMYJIbI OpraHUYECKUX
BellecTB. ['oMonorus, nzomepusi. XUMUYECKasl CBA3b B OPTAHUYECKUX COCAUHEHUSIX —
OJIMHApHbBIC U KPaTHBIC CBSI3U.

[IpeacraBnenne o kiaccuukauuym OpraHuyeckux BeniecTB. HomeHkmarypa
OpraHUYEeCKUX COCAMHEHUM (cucTeMaThueckas) U TPUBUAJIbHBIC HAa3BAaHUS BaXKHEUIIIHUX
MPEJCTABUTENEH KJIACCOB OPTaHMYECKUX BEILIECTB.

OKCIEpUMEHTANIbHBIE METOAbl MW3YYEHHS BEIIECTB WU HUX NPEBpALCHUN:
O3HAaKOMJIEHUE C 00pa3laMu OpPraHUYEeCKUX BEIIECTB M MaTepHalaMH Ha MX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHUYEeCKUX BEUIECTB, HAONIOJEHUE U  OIHCaHUE
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HATPEBAHUU
(ru1aBiieHue, OOyTIIMBaHUE U TOPEHHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psAA. MeTaH U 3TaH — mpocTenme
MPEJCTABUTENM AJIKAHOB: (PU3MYECKUE U XUMHUYECKHE CBOMCTBA (peakiuy 3aMEeIECHUs U
rOpeHus), HaXOXJICHUE B PUPOJIC, TTOJIyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB WU CTPOEHUE, TOMOJIOTMYECKUN psia. OTWIEH W NPONWIEH —
MPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3MUECKHME U XUMHYECKUE CBOWCTBA (peaKiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallMd, OKUCICHUS U TOJUMEPU3ALINH),
MOJIyYE€HHE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 wu wMerwnOytamueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius momMepusaium). [lonyueHne CHHTETHYECKOTO KaydyKa
Y PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUUN psll. ALETHICH —
MPOCTEUIINN TIPEACTABUTENh AJIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUUYECKHE
CBOWCTBa (p€akUUH TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATALNU, TOPEHUSA),
MOJy4YEHNUE U IPUMEHEHHUE.

Apensbl. benson: cocra, cTpoeHue, GU3NUECKUE U XUMMUYECKUE CBOMCTBA (Peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHUS), NOJNy4eHHE M TpuMeHeHue. Tonyon: cocmas,
cmpoeHue, ¢usuyeckue U Xumuyeckue Ceoucmea (peakyuu 2ano2eHupo8anus U
HUMpOBaHus), noaydenue u npumeneHue. TOKCHYHOCTb apeHOB. l'eHeTHueckas CBs3b
MEK]ly YTII€BOJOPOJAMH, PUHAIICKAIIMMH K Pa3JIMYHbIM KJIacCaM.



[Ipuponnbie UCTOYHUKHU yTaeBoAOpoAoB. [IpupoaHblil ra3 u momyTHbIE HEQTSIHBIC
ra3el. Hegtb u € nmpoucxoxaenue. CriocoOsl nepepaboTKu He(TH: MeperoHka, KpeKUHT
(TepMHYECKMl, KaTalIUTHYECKHil), mnuponu3. IlpomykTel mnepepaboTku HedpTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yrojib M MPOIYKTHI €ro
nepepadoTKHU.

OKCIEpUMEHTAIBHBIE METOABl W3Y4YEHHs BEIIECTB M MUX [PEBpPALCHUN:
O3HaKOMJIEHHE C OOpa3laMH IlacTMacc, KaydyKoB W pe3uHbl, Koyekiuu «Hedtb» u
«YTOnb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M  TaJOT€HONPOU3BOAHBIX,
IPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJyUYEeHUE STUJICHA U U3yUYE€HUE €0 CBOWCTB.

Pacuérurlie 3agaun.

Boruncnenust mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOTUYECTBA
MCXOJIHOTO BEUIECTBA WM MPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOJTYKTOB PEAKIINN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHOJI ¥ 3TaHOJ: CTPOCHUE, PU3HUECKUE U
XUMUYECKUE CBOMCTBAa (peakUMHd C AKTHUBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOJaMHU,
ropeHue), npumMeHenue. BogopoaHbie CBA3M MEXAy MOJIEKyJaMu cnupToB. [lelicTBue
METaHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHoroaroMHble COUPTHI. DTUIEHTIUKONb W TIULEPUH: CTpOeHUE, (pusnueckue u
XUMHUYECKUE CBOMICTBA (B3aMMOJEIHCTBUE CO IICJIOYHBIMU METaNIaMH, KaueCTBEHHAas
peakius Ha MHOroaTOMHBIE cniupThl). JleiicTBue Ha opranusm uenoBeka. [IpumeHeHue
[JIMIEPUHA U STUJICHTIIUKOJIS.

deHOoI: CTPOCHUE MOJICKYJIBI, (PU3NUECKHUE U XUMHUUECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [lpumenenue deHoma.

Anpaerunbl U kemowusl. GopMallbIeTU, aleTaIbIACTU/: CTPOCHUE, PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMU OKUCIICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH),
IIOJIy4YE€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeaeNbHbIE KApOOHOBBIE KHUCIOTH. MypaBbUHAasE M YKCYCHas
KHCJIOTBL: CTPOEHUE, PU3NUECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 001IMeE ISl Kiacca
KHCJIOT, peaKius 3TepuduKanum), noiyyeHue u npuMenerre. CTeapruHoBasi U OJICMHOBAs
KHCJIOThl KaK MPEICTaBUTENM BBICHIMX KAPOOHOBBIX KUCJIOT. MblIa KaK COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOOIIEe IeHCTBUE.

Crnoxuble 3(pUpbpl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIPONH3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. bruonoruueckas poJib >KUPOB.

VYrneBoapl: cocTaB, KiaccupUKanus yriieBoJoB (MOHO-, TU- U TOJHMCAXapUIbl).
['mroko03a — mpocTeimmii MOHOCaXapua: OCOOCHHOCTH CTPOSHUS MOJICKYJIIbI, (PU3UUECKHE
W XHMHYECKHE CBoicTBa (B3aumojeiicTBue ¢ rtuapokcuaom wmeau(ll), oxucnenue
aMMUa4YHBIM pacTBopoM okcuna cepebpa(l), BoccTaHoBiIeHHE, OpPOKEHUE TIIFOKO3bI),
HaxXOXJ€HUE B IPUPOJIE, IPUMEHEHNE, Oroaoruyeckas posb. @orocunres. PpykTo3a Kak
M30MED TITFOKO3BI.




Kpaxman u nemnonoza kKak OpupoaHble mnonuMmepbl. CTpoeHHe Kpaxmalia H
LEJUTIONI03bl. PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxMmaja (TMAPOIN3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIEpUMEHTANIbHBIE METO/IbI U3YyUYEHHS BEIIECTB U UX NPEBPAICHUN: IPOBEJICHHE,
HaAO0JII0/ICHHE U OMMCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC
peakiuyu  OJIHOATOMHBIX  COUPTOB  (OKWcCIeHHEe dTaHoia okcugom  meau(ll)),
MHOTOaTOMHBIX CIHUPTOB (B3aUMOJICHCTBUE TiuilepuHa c rujpokcugoM wMenu(ll)),
aNbIETUIOB (OKHCIIEHHE aMMHMAuYHBIM PAacTBOpOM okcuaa cepedpa(l) um rumpoxcuaom
meau(Il), B3aummomeicTBUEe Kpaxmajaa C HOJIOM), MPOBEICHUE MPAKTUYECKON paOOTHI:
CBOICTBA PacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOTUYECTBA
MCXOJHOI0 BEUIECTBA UJIU MPOYKTa PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOITUUYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHWYecKHe CcoelauHEeHHs. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha mpumepe riuiuHa). buonornyeckoe 3HaueHue
aMuHOKuUCHOT. [lenTuasl.

benku kak mpupoiHbIE BEICOKOMOJIEKYJIISIpHBIE coeiMHeHus. [lepBuuHas, BTopru4Hast
Y TPETUYHAsS CTPYKTypa OEJIKOB. XUMUUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYpALIHS,
KaueCTBEHHbIEC PEaKLIUU Ha OCJIKU.

DKcrepuMeHTalIbHbIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALLEHUI: HAOII0AeHHNE
M OMNHCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OENKOB MpU HarpeBaHUM,
IIBETHBIC PEAKIIUN OSITKOB.

BbicokoMoieKyJIsIpHBIE COeITMHEHUSsI

OCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MTOJIMMEPU3ALIMH, CPEIHSASI MOJIEKYJIIPHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN — MOJUMEpHU3alus U
MOJIMKOHJICHCALIHSL.

OKCNepUMEHTAIbHBIE METOABbl H3Y4YEHUs BEIIECTB M MUX [PEBpALCHUN:
O3HAaKOMJIEHWE ¢ oOpasllaMu NPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peann3zanuss MeXnpeaMeTHBIX CBSI3€M NPU M3YYEHHHM OpraHnydeckor xumuu B 10
KJIACCE€ OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAyYHBIX
MOHATUM, TaK WM TOHATHM, SBJISIIOIIUXCA CUCTEMHBIMU [JI1 OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6mme ecTecTBEHHO-HAYYHbBIC TTOHSTHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJM3, CUHTE3, KJIacCU(PUKaLUs, MEePUOJUYHOCTb, HAOIIOJEHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.



®duznka: Marepus, YHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJia, YHEPTeTUIECKUN
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorwus: kneTka, opranusM, ornochepa, 0OMeH BEIIECTB B OpraHu3Me, POTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (OCIKH, YIIICBOIBL, KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpaabl, TOPHBIE TOPOABI, IOJIE3HBIE WCKOMAEMBbIC, TOILIMBO,
pECypChl.

TexHoIOTHSA: THINEBBIE TMPOIAYKTH, OCHOBHI PAIIMOHAIBHOTO IMUTAHUS, MOFOIIHE
CpEICTBA, JICKApPCTBEHHBIC M KOCMETHUYECKUE MPENapaThl, MATePHAIIbI N3 UCKYCCTBEHHBIX
Y CHHTETUYCCKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKUI 35ieMeHT. ATOM. Sapo aTtoma, M30TOMNbBI. DJIEKTPOHHAs 000JO0YKa.
DHepreTu4ecKkue YpOBHHU, NOAYPOBHH. ATOMHBIE OpOMTaNH, S-, p-, d- DIIEMEHTHI.
Oco0eHHOCTH paclpeneneHus 3JIEKTPOHOB MO OpOUTANISIM B aTOMAax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOIOB. DNEKTPOHHAs! KOHPUTypalusi aTOMOB.

[lepnonnueckuit 3akoH u [lepronnueckas cuctema XMMHYECKUX dneMeHToB [l. .
MenneneeBa. CBs3p NEPUOAUYECKOTO 3aKOHA U [leproanueckon CuCTEMbl XUMUYECKHUX
anementoB JI. WM. MeHngeneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX M CJOKHBIX BELIECTB I10 TPYIIAM M IMEPUOJaM. 3HAYEHUE IEPUOIUYECKOTrO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BeniecTBa. XuMUUYecKas CBsI3b. BUabl XUMUUECKOHN CBSI3U (KOBaJE€HTHAS
HENoJIsIpHasT M TMOJIApHAsi, MOHHAs, MeTajulnueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAQJIGHTHON XMMHYECKOUW CBsI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOpHBIN). Bomopognas
CBA3b. BaneHTHOCTh. DNeKTpoOTpULIATENbHOCTE. CTeneHb OKucaeHns. IOHbI: KaTHOHBI U
AHVOHBI.

BemecTtBa MONEKYyJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH ITOCTOSTHCTBA
COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB
OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[TonaTue o nucnepcHsIX cucremax. ICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coeauHeHuii. HoMeHkiaTypa HeopraHuyecKux
BEILECTB. [ eHeTHYecKas CBsI3b HEOPTAHUYECKHUX BEILECTB, IPUHAJIEKAIUX K PA3JIMYHBIM
KJlaccam.



Xumunyeckas peakius. Kimaccuduxaruss XuMudeckux peakinii B HEOpraHMYECKOH U
OpraHMYeCKONl XHWMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPAILECHUS PHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKopocCTh peakiiuu, €€ 3aBUCUMOCTb OT Pa3In4HbIX (hakTopoB. OOpaTUMbIE PEAKIIUH.
Xumuyeckoe paBHoBecue. DakTopbl, BIUAKOIIME HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

OnexTponutuyeckas auccormanus. CunbHble W ciabble anekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANbHBIE METOAbl W3YYEHHS BEIIECTB W HUX NPEBpALICHUM:
neMoHcTpauus Taoiun «llepmonnueckas cucrema XHUMHYECKUX 3ieMeHToB /J[. W,
MenpeneeBay, U3ydyeHUE MOJIeNIEN KPUCTANIMYECKUX PEMIETOK, HAOIIOAEHUE U ONUCAaHNE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3joKEHHE IMEPOKCHUJIa BOJOpOAa B
IIPUCYTCTBUM KaTaJIu3aTropa, OIPEACIICHUE Cpelbl PacTBOPOB BELIECTB C ITOMOLIBIO
YHUBEPCAIBHOIO MHAMKATOpA, PEAKIMHU MOHHOTO OOMEHA), MPOBEAEHUE NMPAKTUYECKON
paboThl «BiusiHMe pa3nnyHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKON pPEaKIUn».

Pacuérnbie 3anaum.

Pacuérel o ypaBHEHUSAM XMMHYECKUX PEAKLHI, B TOM YHUCJIE TEPMOXUMHUYECKUE
pPacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MAacCOBas JI0Js BELIECTBAY.

Heopranuyeckasi xummusi

Hewmeramnsl. [lonmoxenne HemeramioB B llepmogmyeckold CUCTEME XUMHUYECKHUX
anemenToB 1. V1. MennieneeBa 1 0COOEHHOCTH CTpOeHUs! aToMOB. Pu3nyeckrue cBOMCTBa
HEMETAJJIOB. AJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopona, cepbl, (ocdopa u
yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEHIITUX HEMETAIIOB (TaJIOTE€HOB, CEephI, a30Ta, hocdopa,
yIjepojla U KPEeMHHs) U HMX COCIUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KHCIIOT,
BOJIOPOJIHBIX COSTUHEHU ).

[IprmeHeHne BaXKHEUIIMX HEMETAJUIOB U UX COCMHEHUN.

Meramnel. Ilonoxenne wetamwioB B Ilepuogudeckoir cHCTEME XUMHUYECKHUX
anemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  gusnueckue  cBoiictBa  MmeramwioB. CIuiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PsiJT HANIPSYKEHU METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIOB (HAaTpWi, Kajdui, KajabliMi, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEIb) U UX COCTUHECHUIA.

O6mume crnocoObl nosydeHust MeTayyioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl U3yUYEHUS! BEIIECTB U UX IMPEBPAICHUI: U3yUYEHUE
KOJUTEKITUU « MeTasuibl U CTUIaBbl», 00pa3Ii0B HEMETAJUIOB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amayu, HAONIOACHUE MW ONHUCAHUE JEMOHCTPAIMOHHBIX H JIA0OPATOPHBIX OIBITOB
(B3aMMOJEHCTBUE THUAPOKCHIA aTIOMHHHMS C pPAacTBOpPAaMHU KHUCJIOT U  UIEJNOYEH,
KaueCTBEHHbIEC PEAKLIMU HAa KATHOHBI METAIIJIOB).

Pacuérnble 3anaumn.



Pacuétbl Macchl BemecTBa niin 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM OO0BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, PACUETHI MAcCChI
(06bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMEET
IPUMECH.

XUMHSA U KM3Hb

Ponpr xwmum B 0O0CCHICUCHHH DSKOJIOTHUECKOW, DHEPIeTHUYECKOW W THINECBOU
0€30MacHOCTH, Pa3BUTHH MEIUIIUHBL. [[oHATHE 0 HAyUHBIX METOaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKLIMN.

[IpencraBiaenust 00 OOIIMX HAay4HbIX HPHUHLUIAX IMPOMBIIUIEHHOTO IOJIy4YE€HHUS
BaKHEHIINX BEIIECTB.

UYenoBek B MHUpe BEMIECTB M MAaTEPUAJIOB: BAXXHEHIINE CTPOUTEIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE ~ MAaTEpHUAJIbI, KpPACKH, CTEKJIO, KEpaMHMKa, MaTepuanbl Ui
AJIEKTPOHUKH, HAHOMATEepHUabl, OPraHUYECKHE U MUHEPAJIbHBIE YAOOPEHNUS.

XWMHS ¥ 3I0pPOBbE YEJIOBEKA: IIPABUIIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuia 0€30MaCHOTO MCHOJb30BAHMS IMpENnapaToB OBITOBOM XMMHUU B TOBCEIHEBHOM
AKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSI3ed NpU U3Y4YEHHU OOIIeH M HEOpraHHU4YecKou
xuMuH B 11 Kilacce OCyIIeCTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHbIX TIOHATHUNA, TAaK M TOHATUN, SBISIOIIMXCS CHCTEMHBIMH JUISl OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.

OO011ue ecTecTBEHHO-HAy4HbIE MMOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTe3, Kiaccu(uKaluus, NEpPUOAUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHUE.

du3uka: MaTepusi, SHEPTUs, MacCa, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKHIl YpPOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, (PU3MUECKHE BEIUUYMHBI U €AMHUIIBI UX U3MEpPEHUs,
CKOpOCTb.

buonorus: kieTka, opraHusM, 3KocucTema, ouocdepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, IOJIE3HBIE HMCKOMAeMble, TOIUIMBO,
pecypchl.

TexHonorus: XUMHYECKash MPOMBIIIIEHHOCTb, METAJUIypIrus, NPOU3BOJICTBO
CTPOMTENBHBIX  MAaTEPUANIOB,  CENbCKOXO3AMCTBEHHOE  IPOU3BOACTBO,  IHUIIEBAS
MTPOMBIIUICHHOCTb, dbapmaneBTHYECKas IIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETUYECKUX  IPErnaparoB, IPOU3BOJACTBO  KOHCTPYKLUMOHHBIX  MaTepHAJIOB,
AIIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA BA3OBOM YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS 00yYarOIIMMUCS
oporpamMm cpeiHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM uisi pa3pabOTKU IMIIAHUPYEMbBIX
PE3yJIbTaTOB OCBOCHUS MPOTPaMM CPEIHEro 00Iero 00pa3oBaHUs SIBISIETCS CUCTEMHO-
NEATEeIbHOCTHBIN MOXO/I.

B cooTBEeTCTBMM C CHCTEMHO-JIESATEIBHOCTHBIM TIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMHUsS» Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHUsl BBIJICIEHBI CIAEAYIOIINE COCTABISIOLINE:

OCO3HAaHME OOYYAIOIIUMHUCS POCCUUCKON TpaXKAaHCKOW HUJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

I[eJICHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIUXCsi PYKOBOJICTBOBAaTbCS B  CBOEH
NEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IPUCYILIMMHU LETOCTHOMN CUCTEME
XUMHUYECKOTO 00pa30BaHuUs;

HaJIMYKE MPABOCO3HAHUS IKOJIOTHYECKON KyIbTYPhI U CIIOCOOHOCTH CTABUTH 11€JIU
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUsD JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATEIBHOU JESITEIIBHOCTH B COOTBETCTBUU C TyMaHUCTHYECKUMHU,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€aJIaMU POCCHICKOTO
IrpaXIaHCKOTO 00IIeCTBA, MPUHSITHIMU B 00IIECTBE HOPMAaMH U TIPaBUJIAMH MTOBEICHUS,
CIOCOOCTBYIOIIUMH TMPOIECCAaM  CAMOTO3HAHUSI, CaMOPa3BUTHUSI U HPABCTBEHHOIO
CTAHOBJICHUSI JIMUHOCTU O00YYAIOITUXCSI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOEHUSI  MpeaMeTra  «XHUMUS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh  OIbITA I[IO3HABATEIIBHOW MW  MPAKTUYECKOW  JIeSITEIIbHOCTH
00yYaroIMXCsl O peaau3aliuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHUSI OOYYaIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0O0sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MTPABOIOPSAKY;

MPEJCTABIICHHS O COLIMAIBHBIX HOpMaXxX U MpPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUMN
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETBHOCTU TMPHU CO3JAaHUU YUEOHBIX
MIPOEKTOB, PENICHUH Y4YEOHBIX WM IMO3HABATEIBHBIX 33714, BHITIOJHECHUH XUMHUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JOPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUEOHON AESITENbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

[IEHHOCTHOTO  OTHOIIEHHMSI K HCTOPUYECKOMY M  HAyYHOMY  HACIIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHHsI K TMpoOILecCy TBOpYECTBA B OOJACTH TEOPHUH M IPAKTHUECKOTO
MIPUMEHEHUSI XHMHUHU, OCO3HaHUS TOrO, YTO JIOCTHXKEHUSI HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX HAOIIOACHUH, KPONIOTIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO
TpyJa YUEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHMBOB B MOJIYYEHUH U TMOCIEIYIOUIEM aHaIu3e
nH(}OpMAITUHU O IEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMU, CBSI3AHHBIE C XUMHYECKUMU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHHUE U MOCTYNKU CBOMX TOBAPUUIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUs LIEHHOCTEHN 3/I0POBOT0 U 0€30MacHOro 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3WYECKOMY U ICHUXUYECKOMY
3J10pPOBBIO;

coOmro/ieHns TpaBwi 0Oe30macHOro oOpameHusi ¢ BeleCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEILHOCTH,

MMOHUMAaHUsl LIEHHOCTU MPaBWJI UHAUBUAYAJIbHOTO U KOJUIEKTUBHOIO 0€30MacHOTO
MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 310POBBIO U )KU3HU JTOJEH;

OCO3HAHMUS TOCIEACTBUH UM HENPUATUS BPEAHBIX NpUBBIUEK (yHoTpebieHus
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEA0BATENbCKOM AESTENBHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4acTHE€ B PEUICHUU MPAKTUYECKHUX 3a7ad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

UHTEpeca K IPAKTUYECKOMY M3y4YEeHHIO IpodeccHii pa3iuuHOro poja, B TOM YUcie
Ha OCHOBE MPUMEHEHUS MMPEAMETHBIX 3HAHUHN TI0 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TPyJa U PE3ybTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIUBHIYyaJbHOW TpacKTOpUH 0Opa30BaHMS,
Oynymielr mpodeccuu W peanu3aiil COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB W MOTpeOHOCTEN
00IIIeCTBA;



6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU IEJECOO0pPa3HOr0 OTHONIEHUS K TMPUPOJE, KAaK HCTOUYHHUKY
CYILIECTBOBAHUS )KM3HU Ha 3€MIIE;

NOHUMAaHUsl TJI00aJbHOTO XapakTepa OKOJOTHYECKUX MpoOJeM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COILIMAIBHON CPEJIbl;

OCO3HaHUSI HEOOXOJAUMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMHUU JJIS PEUICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JIEUCTBHUM, MPUHOCAIIUX BpPEIl OKpYKArOUIEH MPUPOIHOM
cpelne, yYMEHHS MPOTHO3UPOBATH HEOJATONMPUSATHBIE HKOJIOTHYECKUE MOCIEICTBUS
pearnpuHUMaeMbIX IEUCTBUM U MPeAOTBpalaTh UX;

HaJlMYus Pa3BUTOrO0 HKOJOTUYECKOTO MBIIIICHUS, 3KOJOTHYECKOU KYJIbTYPHI,
OMbITA JESITEIBHOCTH HKOJOTHMUECKON HAMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJILHON MPaKTHUKE, CIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoouH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeIMPUKN XUMUU KaK HayKH, OCO3HaHUs €€ poyid B (OPMHUPOBAHUU
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO TPEACTaBICHUs 00
OKpY>KalollleM MHUpPE KaK O €IWHCTBE MPHUPOJIbI U YEJIIOBEKa, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIEHUH MPOOJIEM COXPAHEHUSI TPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COO0I 3HAYUMOCTH XUMUH ISl COBPEMEHHOM ITUBUITU3AIINN: B €€
T'YMaHUCTHYECKOW HAMpPaBJICHHOCTH Y BAXXHOW pOJIM B CO3JaHUM HOBOW 0asbl
MaTepPUAIbHONW KYJIBTYphI, PEHICHUH TI00aNbHBIX MPOOJEeM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPIETUUECKOM, MTUIIIEBOM U IKOJIOTHYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIICYECHUN YCJIOBUU YCIICIIHOTO TPyAda U SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJ0B MO3HAHMUS,
HCTIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIMOJb30BaTh MOJydaeMbie
3HAHUA JIJIs aHaJM3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEro MUPa U MPOUCXOJAIINUX B
HEM U3MEHEHUM, YMEHUs JejiaTb OOOCHOBAHHBIE 3aKJIIOUCHHUSI Ha OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIMXCS JAHHBIX C S0 TTOJYYSHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCTOJIb30BaTh XUMUYECKNE 3HAHUS IS PEIICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUIX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM e TEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CAMOOOPa30BaHUIO,
K aKTHBHOMY IOJIYYCHHUIO HOBBIX 3HAHWUU MO XUMHUU B COOTBETCTBHH C KHM3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuuHbIX cdepax mnpodeccroHaaIbHON
NEATEIIBHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS YU€OHOT0 MpeaMeTa « XUMHS» Ha YPOBHE
cpeaHero oo0Iero 00pa3oBaHus BKIHOYAIOT:

3HAYMMBbIC TSt dbopmMupoBaHUs MHPOBO33PEHUS 00yJarommxcs
MEXKIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIE) OOIICHAYYHbIC TMOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CTICIU(PUKY METOI0B TTO3HAHHUS, UCITOJIb3yEMBIX
B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIIECC, CUCTEMA,
Hay4YHBIN (DAKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIIeI0BaHHE,
HaOJI0/ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE yueOHbIE JeHCTBUS (ITO3HABATENIbHBIC, KOMMYHHUKATHUBHEIE,
pEeryIsTUBHBIE), oOecnieunBatomue (GopmupoBanue (yHKIIMOHATHPHOW TPAMOTHOCTH U
COIMAJIbHON KOMITETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTh 00YYarONIUXCsl HCIOJIb30BAaTh OCBOEHHBIE MEXIAUCIUIUIMHAPHEIE,
MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIC YUEOHBIC ICHCTBUS B TO3HABATEIBLHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpenMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIaJICHUE YHUBEPCATHHBIMU YUCOHBIMU
MO3HABAaTEILHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JCHCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€CTBUSIMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyaJIUu3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATH LIEIU ACATEIBHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUU UX TOCTUKCHUS,
COOTHOCHUTH PE3yJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMU;

HCIIOJI30BAaTh MPU OCBOCHUY 3HAHUM TPUEMBI IOTUUECKOTO MBIIIJICHUSI — BBIJICTSATh
XapakTepHbIE TMPU3HAKU TOHSATUW U YCTAaHABIMBATH MX B3aUMOCBSI3b, HUCMOJb30BATh
COOTBETCTBYIOIIUE TOHATHS JIJI1 OOBSICHEHHS OT/ICIbHBIX (DaKTOB U SIBJIICHHM;

BBIOMpaTh OCHOBAHUS M KPUTEPHUU JJIs KiacCH(UKAIIMN BEIISCTB U XMMHUYECKHUX
peaKkuuit;

yCTaHaBJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOHTH JIOTHYECKHUE PaACCyXICeHUS (MHIYKTUBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISAITH 3aKOHOMEPHOCTHM U TPOTHBOPEYMST B PacCMaTPUBAEMBIX  SIBJICHUSX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

IPUMEHSITh B TIPOIECCE TMO3HAHUS, HWCIOJIb3YEMbl€ B XHMHHU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BLIBATH MO/ICIbHBIC MTPEACTABICHUS — XUMUUECKUN 3HAK
(cumBOIT) DeMeHTa, XuMHuueckas GopMmysia, YPaBHCHHE XUMUYECKOW pEakluu — TMPHU
perieHN y4eOHBIX MO3HABATENBHBIX W MPAKTUYECKHUX 3a]ad, MPUMEHSATh HAa3BaHHBIC
MOJICJIbHBIE TPEJCTABJICHUS JJIS BBISABICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eiiCTBUSA:



BJIaJIETh OCHOBAMH METOJI0OB HAYUYHOT'O ITO3HAHUS BEIIECTB U XUMUYECKHUX PEaKIIHii;

dbopMyIMpOBaTh METU W 3aJa4dl MCCIECIOBAHUSA, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSTENILHO C(hOpMYyIMpPOBAaHHBIE BOTIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS H
OCHOBBI JUIsl (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXK/ICHUU;

BJIQJICTh HABBIKAMHU CAMOCTOSITEIILHOTO TIJIAHUPOBAHUS U MPOBEICHUST YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YyMEHHUS HaOIIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (GopmylupoBaTh O0OOOIICHUS U
BBIBOJIbl OTHOCUTEJIBHO JIOCTOBEPHOCTH pE3YyJbTaTOB UCCIEIOBAHUS, COCTaBIATh
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

MpUOOPETATh OMBIT YICHHYECKOW NCCIIEI0BATEILCKOM U TIPOSKTHOM JICSITEIIBHOCTH,
MPOSIBIIATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTUPOBATLCA B PA3IMYHBIX MUCTOUYHHMKAX MH(OpMaluu (HAy4HO-MOMYJIsIpHAs
JuTepaTypa XUMHYECKOTO COJEp KaHUs, CIpaBOYHbIE mocoOus, pecypcsl HTEepHEeTa),
aHaJIM3UPOBaTh MH(MOOPMALIMIO PA3IMYHBIX BUAOB U (JOPM MPEICTABICHUS, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(bopMyIMpPOBATH 3aMIPOCH] U MIPUMEHSTH Pa3TUYHbIE METOIbI PU MOUCKE U 0TOOpE
nH(popmaIuu, He0OXOUMOM sl BEIOJIHEHUST YUEOHBIX 3a/1ad ONPEACIEHHOTO TUTIA;

puoOpeTaTh  OMBIT  HUCIOJB30BaHUS  MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATHh ONTUMANbHYIO (opMy TpenctaBiieHUs HHGOpMAIUH
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

HCIIOJB30BaTh HAYYHBIN S3bIK B Ka4€CTBE CPENCTBA MpHU pabOTe C XUMUUYECKOM
nH(popMaIuen: MpUMEHSTh MEXIPeAMETHBIE ((HU3NYECKUE U MAaTEMaTUUYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, A00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPEOOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIsiTHOCTH.

OBJiaieHue YHUBEPCAJTIbLHBIMUA KOMMYHHKATUBHBIMHY IEHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl B XOJi¢ AWaiora W/ Wiu
JMCKYCCUH, BBICKa3bIBaTh WJEH, (OPMYIHPOBATH CBOW MPEIJIOKEHUS] OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAIlMed pe3yJIbTaTOB IIO3HABATEIBLHON JIEATEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBHITTOJTHEHUU
XUMUYECKOTO DKCIEPUMEHTa, MPAKTUYECKONW padOThl IO HCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, pean3allid y4eOHOTO MPOoeKTa M (OPMYIMPOBATH BBHIBOJBI 1O
pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUI IMyTEM COTJACOBAHUS MO3UIUKA B XOJE
00CyXKIeHUsI 1 OOMEHa MHEHUSIMHU.

OBJaieHue YHUBEPCAJIbLHBIMU PEryJISiITUBHBIMU € CTBUAMM:



CaMOCTOSITENIbHO ~ IJIAHUPOBaTh M OCYUIECTBIIATH CBOIO  IMO3HABATEIHHYIO
JESTeNbHOCTh, Ompeneisisi e€ Uead ¢ 3aJadyd, KOHTPOJIMpPOBaTh U IO MeEpe
HE00XOAMMOCTH KOPPEKTUPOBATH MTPEAJIAra€Mblii aITOPUTM JIEUCTBHI MPU BHIITOTHEHUN
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Haubosee 3(hPeKTUBHBIN CIIOCOO MX
pelIeHus ¢ y4ETOM MOTyUYEHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKIIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JACSITENFHOCTH HAa OCHOBE CaMOaHalIM3a |
CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS Kypca « OpraHndecKas XUMHUsD> OTPa)KaroT:

c(OpPMHUPOBAHHOCTH MPEICTABICHUN O XUMHUUECKON COCTaBJISIFOIIEH €CTECTBEHHO-
HayYHOU KapTHHBI MUpPA, POJIM XUMUU B IO3HAHUU SIBJICHUN IPUPO]IbI, B GOPMUPOBAHUU
MBILUIEHUS. U KYJIBTYpbl JINYHOCTH, €€ (YHKIUOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOI
JUISL peleHUs] MPAKTHUYECKUX 3a/ad U SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 370POBBIO U IIPUPOJHOU CpELE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPAsi BKJII0YAET: OCHOBOIIOJIAraloIIHe
HNOHATUSA (XMMHMYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas 000J0YKa aToMa, MOJIEKYJa,
BAJICHTHOCTh, AJIEKTPOOTPHUILIATEIBHOCTh, XUMUYECKAsl CBSI3b, CTPYKTypHas (opmyiia
(pa3BépHyTas U COKpali€HHas ), MOJIb, MOJISIpHAs: Macca, MOJIIPHBIN 00bEM, YIIIEpOIHBII
CKeJleT, PyHKIMOHAIbHAS TPYIINA, PaUKall, U30MEpUsl, U30MEPbI, TOMOJIOTHYECKUH ps/I,
TOMOJIOTH, YTIJIEBOAOPOABI, KHUCIOPOX U a30TCOAEpIKALIME COCOUHEHMs, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus oprannueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs] MaCChI
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUW; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallhe B OCHOBE NOHUMAaHUS NMPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJIICHUU,
(akToNIOTHYECKNE CBEAEHUS O CBOWCTBAaX, COCTaBe, IIOJyYEHHH U Oe30IacHOM
UCTIOJIb30BAaHUM BaXXHEHIIMX OpPraHMYECKUX BEUIECTB B OBITY U MNPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKa,;

c()OPMUPOBAHHOCTh YMEHUU BBIABISATH XAPAKTEPHbIE MPU3HAKU TOHITHH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILME IIOHSATHS IPH
OIIMCAaHHUU COCTABA, CTPOCHMS U NPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHUW HCIOJIB30BATh XUMHUYECKYI) CHUMBOJMUKY ISl
COCTaBJICHHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOHN) (opMys
OpraHUYECKUX BEUIECTB M yPaBHEHUN XMMHYECKUX PEaKIMil, U3rOTaBINBaTh MOJEIU
MOJIEKYJI ~OpPraHMYECKMX BEIIECTB Ui WUIIOCTpAUMM HMX XHMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUM YCTAHABIMBATh NPUHAMJIEKHOCTb H3YyUYEHHBIX
OpPraHUYECKUX BEILECTB IO UX COCTaBY M CTPOECHMIO K OINpPENEIEHHOMY KiacCy/Tpymnie



COCIMHEHH  (YyIJIE€BOAOPOMABI, KHCIOPOA M a30TCOAEP)KAIIME  COEIMHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMs), JaBaTh MM Ha3BaHUS IO CHUCTEMaTUYECKOU
HomeHkiatype (IUPAC), a Takke NpPUBOAUTH TPUBHAIBHBIE HA3BaHUS OTIEIBHBIX
OpraHUYeCKUX BEIIEeCTB (ITHIICH, MPONWICH, AlETUJICH, ATWICHIJINKOJb, TJIMLEPHUH,
denon, Qopmanbaerua, aneTanbAeTU]l, MypaBbHUHas KHCIIOTa, YKCYyCHas KHCIIOTAa,
OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAsA KUCIIOTA, IIII0K03a, (PPyKTO3a, KpaxMal, [eJUTo03a,
[JIMIUH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEACIISITH BUBI XUMUUECKOU CBS3M B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHS TNPUMEHSTH IOJOKEHUS TEOPUU  CTPOCHHUS
oprannveckux BemecTB A. M. BbytiepoBa misi 0OBSICHEHUS 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEIEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, ATaH, TWICH, MPOINWIICH, alleTuiieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH3051, METaHOJ, 3TAHOJ, 3THJICHIJIMKOJb, TIULEPUH, (PEHOJ, aneTanbAeruf,
MypaBbMHAsA U YKCYCHAasl KHUCJOTHI, [JIFOKO3a, KpaxMmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TIE€HETHYECKYIO CBA3b MEXKIY HUMH YPaBHEHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIN Ta3, yrojib), COOCOOBI UX MEPEPadOTKU U MPAKTHUYECKOE
IpUMEHEHHUE NPOAYKTOB IepepadOTKy;

c(OpPMUPOBAHHOCTh YMEHUHN MTPOBOAUTH BBIYUCIICHUS 110 XUMMUUYECKHUM YPABHEHUSIM
(maccpl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MM NPOAYKTa pEakUuu II0
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOJHBIX BEUIECTB UM MPOIYKTOB
peaKinHn);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIQJETh CHCTEMOM 3HAHMN 00 OCHOBHBIX METOAaX
HAy4YHOT'O MO3HAHMS, UCIOJIb3YEMBIX B XMMHUHU NP U3YyYEHUHN BEIIECTB U XUMHUYECKHUX
ABJICHUN (HAOMIOAEHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHMS U1l MPUHATHS PELICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTYAIMSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHUH COOJIOAaTh MpaBuja IOJb30BAHUS XUMHUYECKON
MOCYJI0¥ 1 TabOpaTOPHBIM 000PYTIOBAaHKEM, a TAKXKE MTpaBuiIa 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIHUSMHU 110 BBITIOJHEHHUIO JTA00OPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh ~YMEHHMM IUJIAHUPOBATH W  BBINOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (TPEBPALLEHNS OPTraHWYECKUX BELIECTB NPHU HArpeBaHUM, IOJTYYEHUE
STUJIEHA U HU3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU OPraHMYECKUX BELIECTB,
JeHaTypauus OelKOB MpU HarpeBaHHUM, I[BETHbIC PEaKIMU OEIKOB) B COOTBETCTBHUHU C
npaBUJIaMH TEXHUKUA O€30MACHOCTU MpHU OOpAIlEHWU C BELIECTBAMU M J1ab0OpaTOPHBIM
000pyI0OBaHUEM, NPEJCTABIATH PE3yIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme



3aMyCy YpaBHEHUI COOTBETCTBYIOUIMX PEAKIMi U (OPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHHM  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
MH(POPMAIUIO, OTYYaeMYI0 U3 Pa3HbIX UICTOYHHUKOB (CpEICTBA MAaCCOBOM MH(OpMAIIHH,
WHTEepHET U Ipyrux);

c(OPMHPOBAHHOCTb YMEHH COOJII0IaTh IPaBUiIa FIKOJIOTMUECKH 11€TIECO00Pa3HOTOo
MOBE/ICHUS B OBITY U TPYJOBOU IEATEIHHOCTH B LEJSIX COXPAHEHHUS CBOETO 3/I0POBbA U
OKpYy’)Karolled MNPUPOAHON Cpelbl, OCO3HABaThb OINACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHMU3MBbI ONPEEIIEHHBIX OPraHUYECKUX BEILECTB, IOHUMas cMbici nokazarens [1/1K,
HNOSCHATh Ha IpPUMEpPax CHOCOObI YMEHBLICHUS U NPEJOTBPALICHHMS HX BPEAHOIO
BO3JICUCTBHS HAa OPTaHU3M YEJIOBEKa;

UIsE OOy4YaroIMXCA C OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3[0POBbS: YMEHHE
OPUMEHATHh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX I[IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

IUIA CJIENBIX U CJIA0OBHISAIIMX OOYYarOLIMXCSA: YMEHHUE HCIOJIb30BaTh PENbEPHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiing Ay 3anucu XumMudeckux Gpopmyi.

11 KIIACC

[IpenMeTHBIe pe3ysbTaThl OCBOCHHS Kypca «OOIIas M HEOpraHWYecKas XHUMHSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN: O XUMUUECKON COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XUMHUH B TTO3HAHUU SIBICHUM NPUPOJIbL, B (HOPMUPOBAHUU
MBIIUJIEHUS. U KYJbTYPhl JIMUHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIICHUsS MPAKTUYSCKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOU CPEAE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHWM, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIAraroIIne
MOHATUS (XUMUYECKUN DJIEMEHT, aTOM, HM30TOM, S-, pP-, d- AJEKTPOHHBIE OpPOUTAIH
aTOMOB, VIOH, MOJIEKYJIA, MOIJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AICKTPOOTPHUIIATEILHOCTh, CTETICHb OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHAas,
WOHHAs, METAJNINYECKAsi, BOAOPOJIHAS ), KPUCTALIMYECKAS PEIIETKA, TUIIBI XMMHUYECKUX
pEaKLMii, pacTBOP, JICKTPOIUTHI, HEANEKTPOIUTHI, INEKTPOIUTHIECKAS AUCCOLMAINS,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHUMHUYECKOM pEakluu, XUMHUYECKOE
paBHOBECHE); TEOPUM W 3aKOHBI (TEOpHUS JJIEKTPOJUTHUYECKOM  JUCCOILMAIINM,
nepuoauueckui 3akoH J[. 1. MeHnneneeBa, 3aKOH COXpaHEHUsI MACChI BEIIECTB, 3aKOH
COXpaHEHMS W TPEBpAICHUs] SHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIKAIME B OCHOBE
MOHUMAHHSI TPUYMHHOCTH M CUCTEMHOCTH XHMHMUYECKUX SIBIICHHM, (PaKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUU U 0€30MMaCHOM MCTIOIb30BAHIH BAXKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN NEITEIHHOCTH YEIIOBEKa,



c(hOPMHUPOBAHHOCTh YMEHUW BBIABIATh XapaKTEPHbIE TPHU3HAKH TTOHSTHUH,
YCTAHABIIMBATh HMX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IIOHATUS MpHU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOPMHUPOBAHHOCTh YMEHUW HCIMOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJis
cocTaBiieHHs (POPMYJT BEIIECTB U YPABHEHU XUMHUYECKUX PEAKIUN, CUCTEMaTHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHalibHBIE Ha3BaHUS OTJEIbHBIX HEOPTraHUYECKHUX
BEIIECTB (yrapHbIi ras, yrieKuciblii ra3, aMMHUak, raii€¢Has uU3BeCTh, Herali¢Hast i3BecCThb,
UTHEBAS COJa, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONpPENENsATh BAJICHTHOCTh W CTENEHb OKHCIICHUS
XUMHYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOUN CBS3U
(KoBaJIeHTHasi, HWOHHAs, METa/UIMYeCcKas, BOJOPOAHAsl) B COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA (aATOMHAsA, MOJICKYJIsIpHAsl, HIOHHAS,
MeTaNInYecKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHHM YCTaHABIMBATh MPUHAIJICKHOCTH HEOPTAaHHMYECKHX
BEIIECTB 1O HMX COCTaBY K ONpPEACIEHHOMY KJIAacCy/Tpylme COeAMHEHUU (MpoCThie
BEIIECTBA — METAUIbl U HEMETaJUIbl, OKCHJIbl, OCHOBAHHUSI, KUCIOTHI, aM(pOTEPHBIC
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHM pPacKpbhIBaTh CMBICH TNepuoandeckoro 3akona [l. .
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh SJEKTPOHHOE CTPOCHUE aTOMOB
XUMHAYECKUX 3JeMeHTOB 1—4 mnepuogoB Ilepmoandeckoil CUCTEMBI XHUMUYECKHUX
anemenToB J[. . MenneneeBa, UCIOJIb3ysI OHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATIH,
«QHEPTETHUYECKUE YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX AJIEMEHTOB M MX COCIMHEHUW MO mepuojiaMm u rpynnam llepuonnueckoi
cUCTEeMbI XUMHYecKux 3jeMeHToB /. 1. Menpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKHMX  BELIECTB  PA3JIMYHBIX  KJACCOB,  IOATBEPXKAAThH
CYLIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMU C
MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATh XUMHUYECKHE pEaKIUU TI0
Pa3IMYHBIM MTPU3HAKAM (YUCITY U COCTABY Pearupyrominux BemecTs, TEIoBOMY 3P dekTy
peakimu, W3MEHEHUIO CTEMNEeHEH OKHUCICHHUS JJIEMEHTOB, OOPAaTHMMOCTH PEaKIINH,
y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJIATh YPAaBHEHUS PEaKIUi pa3IMYHBIX TUIIOB,
TMIOJTHBIE ¥ COKPAIIEHHBIC YPABHCHUS PEaKIIiA HOHHOTO OOMEHA, YUYUTHIBAsK YCIOBUS, PU
KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

chOPMHUPOBAHHOCTh ~ YMEHUW  TPOBOJAUTH  PEAKIUH,  MOJTBEPIKIAIOIIHIEC
KAQ4ECTBEHHBIN COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;



chOpPMUPOBAHHOCT ~ YMEHHUH  pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OajaHca 3THX
peaKkuui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOMU
peaklMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PABHOBECHUS B
3aBUCHMOCTH OT BHelIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh XMMUUYECKHE MPOIIECCHI, JICKAIIE B
OCHOBE TMPOMBIIUICHHOTO IIOJIYYEHHUS CEPHOM KHCIOTHI, aMMHaka, a TaKkKe
c(hOpMHUPOBAHHOCTD MPECTaBICHUI 00 OOITUX HAYUYHBIX MPUHIIMIIAX U IKOJIOTHYECKUX
npobiemMax XUMHUYECKOTO IMTPOU3BOCTBRA;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BHIYUCICHUS C UCIOIB30BAHUEM MOHSITHS
«MaccoBas J10J1s1 BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUH T'a30B PH XUMUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce Wik 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro ¢ dekra
pPEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI BEIIECTB, IPEBPALIEHUSA U COXPAHECHHUS
SHEPIuy;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBWia MOJb30BAHUS XUMUYECKOU
OCyJ10¥ 1 1abopaTOpHBIM 000PYIOBAaHUEM, a TAKKE MTpaBuiIa 0OpaIeHus ¢ BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIUSIMHU TI0 BBITIOJHEHUIO JJA00OPATOPHBIX XUMUYECKHUX OTIHITOB,;

chOpPMHUPOBAHHOCTh ~YMEHHMH  IUIAHUPOBATh U  BBINOJHATH  XUMHYECKUM
AKCIIEPUMEHT (Pa3j0KEHUE NEPOKCHAA BOJIOpOJAa B MPHUCYTCTBHM KaTalu3aTopa,
OIIPENEIIEHUE CPEAbl PACTBOPOB BEIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA,
BIUSIHUE Pa3TUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKlUU, Peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIMK Ha Cyb(aT-, KapOoHAT- U XJIOPUJI-aHUOHBI, HA KATUOH
aMMOHWUS, pElIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TemaM «Metamib» u «Hemetansny)
B COOTBETCTBHUU C MpaBUJIAMU TEXHUKU O€30MaCHOCTH MPU OOPAILEHUH C BEIIECTBAMU U
7abopaTOpHBIM  O0OpPYJOBaHHMEM,  TPEICTABIATH  PE3yJbTAaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA U
(opMyIMpPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  aHAIU3UPOBATH  XUMHUYECKYIO
uH(popManuIoo, TOJY4YaeMyK U3 pa3HbIX HCTOYHMKOB (CpeIcTBa  MacCOBOM
KOMMYHUKaLNK, THTEpHET U Apyrux);

c(OPMUPOBAHHOCTh YMEHMI COOTIOAATH MPaBHJIIa SKOJIOTHUECKH LEIecO000pa3HOro
NOBEACHUS B OBITY U TPYAOBOMW JESITEIIBHOCTH B LIESAX COXPAHEHUS CBOETO 370POBBS U
OKpY>Karollled NPUPOJHOM Cpeabl, OCO3HABATh ONACHOCTHh BO3JCWUCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMas cMbIch noka3arens [[JIK, noscHsITh Ha
puMepax CrmocoObl YMEHBIIEHUS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YEJIOBEKA;



U1 00y4YaroUIMXCsl € OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: yMEHHUE
MPUMEHAITh 3HAHUST OO0 OCHOBHBIX JIOCTYIIHBIX METOJIaX TIO3HAHMS BELIECTB U
XUMUYCCKUX SIBJICHUI;

JUTSL CHETIBIX U CJIA00BUISAIIMX OOYYAIONIMXCS: YMEHUE HCIONb30BaTh pelbedHO-
TOYEUYHYIO cucTeMy o0o3HaueHu JI. bpaiins Ay 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunvecTBO 4acoB
DJIEeKTPOHHbBIE
Ne KonTpo IIpakTu
HanmMeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl (uudposbie)
n/n Bcero  abHbIC yeckue
o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Paznea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
L1 [IpeameT oprannveckoit Xumuu. Teopust CTpOSHUST OPTaHUYECKUX COCTUHCHHH A. 3 bubnuoreka [IOK
’ M. Bytneposa https://myschool.edu.ru/
Uroro no pazneny 3
Paznen 2. YrieBoaopoasbl
bubnmorexa LIOK
2.1 II — 2
peaesbHbIE YTIE€BOAOPOAbl — aJKAHbI hitps://myschool.edurw/
2.2 HenpenenbHble yraeBOIOPObI: alIKEHBI, AIKATUEHBI, AJTKUHBI 6 1 bubmorexa HOK
’ pea y AOPOABL: ’ A ’ https://myschool.edu.ru/
bu6nmorexa LIOK
2.3 A 2
POMATHHCCKHE YIICBONOPOA https://myschool.edu.ru/
2.4 [IpupoaHble HICTOYHHUKH YTIIEBOAOPOJOB U UX MepepadoTka 3 1 bubmrorexa OK
https://myschool.edu.ru/
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeJuHEeHUs
but6mmorexa [IOK
3.1 C . ®eno 3
THpTEL Hox https://myschool.edu.ru/
but6mmoreka [IOK
3.2 A . Kap6 .C 7 1
napaeruabl. KapOooHoBbie KUCTOTHI. CIOXKHBIE d(UPHI hitps://myschool.edu.ru/
but6mmoreka [IOK
33 VYrieso 3 1
TIICBORT https://myschool.edu.ru/
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Uroro no pazneny 13
Paznen 4. A3oTconeprkaniue OpranHnyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 A LA . be 3
MHHBI. AMUHOKHUCIIOTBI. benku hitps:/myschool.cdu.r/
Hroro no pazneny 3
Pa3zaea S. BbicokomoJieKky/JISIpHbIE COeIUHEHUSA
bubnunoreka LIOK
5.1 ITmactmaccel. Kayuyku. BoaokHa 2
yay https://myschool.edu.ru/
Wroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne MpaxkTn
HanmMeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl Konrpo (uudposbie)
n/n Bcero YecKue
JIbHBIE oOpa3oBaTejibHbIE
padoThbI
padoThbI pecypcel
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrema 3 bubmmoreka [JOK
' xumudeckux sneMeHnToB . . Menaeneesa https://myschool.edu.ru/
bubnuoreka [{OK
1.2 C .M § 4
TpoeHHE BeriecTBa. MHOrooOpa3ue BeIiecTB hitps//myschool.edu.ru/
bubnunorexa LIOK
1.3 X 6 1 1
HMITACCKHE peakitiu https://myschool.edu.ru/
bubnunoreka LIOK
Hroro no pasziery 13 https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 M 6 1
CTajUIb https://myschool.edu.ru/
bubmmoteka IIOK
2.2 H 9 1 1
CMeTaILIET https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX BEIECTB 2 bubmmorexa OK
’ p p HI https://myschool.edu.ru/
but6mmorekxa [IOK
n 1
TOTo To pasaey / https://myschool.edu.ru/
Pa3nea 3. Xumusd u :Ku3Hb
3.1 XUMHA U KA3HDb 4 bubnmorexa LOK
https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne T K I Hara b
c€Ma OKa OHTPOJI AKTHY 1071 OBBIC
n/n yp Bceero P p H3Y4YeHH S P
bHbBIE ecKHue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypchl
1 [Ipenmer oprann4eckoi XUMHUH, €€ BOSHUKHOBEHHE, pa3BUTUE U 1 bubmumorexa [IOK
3HAYEHUE https://myschool.edu.ru/
5 Teopus cTpoeHus OpraHu4ecKkux coequHeHnid A. M. bytiieposa, e€ | bubnuorexa [IOK
OCHOBHBIE TTOJIOKEHUS https://myschool.edu.ru/
[IpencraBienue o kinaccuukanu OpraHNIeCKUX BEIIECTB.
3 Homenknarypa (cucreMatuyeckasi) U TpUBHAIIbHBIE Ha3BaHU 1 bubmmorexa [OK
P P https://myschool.edu.ru/
OpraHUYECKUX BEUIECTB
N bubmuorexa [JOK
4 AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKHI psJT 1
https://myschool.edu.ru/
. bubmuorexa [JOK
5 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
https://myschool.edu.ru/
6 DTHUIIEH U IIPOIIWIEH — IIPOCTEHIIINE IPENCTABUTEIN AJIKEHOB 1 bubmmorexa [IOK
P P P https://myschool.edu.ru/
. [TpakTueckas pabota Ne 1. «IlomyueHue sTuIeHa U U3yUYEHUE €T0 | ) bubnmnorexa [JOK
CBOWCTB» https://myschool.edu.ru/
2 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Ilonyuenue ) bubnuorexa [JOK
CHUHTETUYECKOTO KayuyKa U PE3UHBI https://myschool.edu.ru/
. bubnmuorexa [JOK
9 Brruncnenust no ypaBHEHUIO XUMUUECKOW peaKIUU 1
https://myschool.edu.ru/
bubnnoreka [JOK
10 ApeHbl: 6eH301 1 TOIyO0J. TOKCHYHOCTh apeHOB 1 1
https://myschool.edu.ru/
1 I'enernueckas cBs3p yIIIEBOJAOPOAOB, IPUHALIEKAIIUX K ) bubnnorexa [HOK

Ppa3JInYHbIM KJIaCCaM

https://myschool.edu.ru/
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[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: MPUPOAHBII ra3 u

bu6mmorekxa [IOK

12 MONyTHBIC He(DTIHBIC Ta3bl, HEPTh U MPOIYKTHI €€ mepepadoTKu https://myschool.edu.ru/

13 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUM PS. bubnmoreka [JOK
AleTUIEeH — NPOCTEHIIMI TPEACTABUTEND ATKUHOB https://myschool.edu.ru/

14 IIpupoaHbIE UCTOYHUKH YTIIEBOIOPOJOB: IPUPOIHBIN a3 u bubnnoreka [HOK
MOy THBIC HEPTAHBIC T'a3bl, HEPTH U MPOAYKTHI €€ IepepaboTKu https://myschool.edu.ru/

15 KoHnTponpHas padora mo pazaeny «YTIeBoI0pOabD bubmmorexa [OK
https://myschool.edu.ru/

16 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJL. bubnnoreka [JOK
Bonopoanas cBsi3b https://myschool.edu.ru/

17 MHOroaroMHbl€ CIUPTHI: ITUICHIIIUKOIb U TJIULIEPUH bubmmorexa [OK
https://myschool.edu.ru/

18 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB bubmmorexa LIOK
https://myschool.edu.ru/

19 @deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYEeCKHe U XUMHUECKHE CBOICTRA, bu6nuoreka [IOK
[IPUMEHEHUE https://myschool.edu.ru/

' bu6mmoreka [JOK
20 Anpaerupl: GopMambACTU U alleTalbIeTHI. AIIETOH hitps://myschool.eduru/

)1 OnHOOCHOBHBIE ITpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS U bubnuoreka [IOK
YKCyCHast https://myschool.edu.ru/

2 [Ipaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa yKCyCHOM bubnuotexa [JOK
KUCIIOTBD) https://myschool.edu.ru/

” CreaprHOBas U OJIEMHOBAsI KUCJIOTHI, KaK MMPEJACTaBUTENH BBICIIMX bubnuorexa [IOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/

24 MBpl1a Kak cOJId BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE bubnnoreka [JOK
JIEUCTBUE https://myschool.edu.ru/

)5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. bubnnoreka [JOK

[Muaponu3 cinoxHBIX 23(HUPOB

https://myschool.edu.ru/
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bu6mmoreka [IOK

26 XKupsl: ruapoan3, IpuMeHEHHEe, ONOJIOTHYECKast POJIb )KUPOB 1 hitps://myschool.edu.ru/

7 YrieBoapl: cocTas, Kiaccudukaius. BaxHeinme npeacTraBuTenu: 1 bubnunoreka [JOK
TIII0K03a, PpyKTO3a, caxapo3a https://myschool.edu.ru/

28 Kpaxmain u nemitono3a kak NpUpogHbIE OJIUMEPHI 1 bubmorexa HOK
https://myschool.edu.ru/

29 KoHntposbhas padota mo pazaeny «Kucimopozconepxkaine 1 bubnnoreka [HOK
OpPraHUYECKUE COCTMHEHUSD) https://myschool.edu.ru/

bubnuorexa [JOK
30 AMUHBI: METHJIAMUH U aHWINH 1 https://mvscholjl.edu.ru/

31 AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPTaHUYECKUE COSTUHECHHUS, UX 1 bubnuorexa [JOK
ouosiornyeckoe 3HaueHue. [lernrrumst https://myschool.edu.ru/

32 benku kak npupoiHble BBICOKOMOJIEKYISIPHBIE COEAMHEHUS | bubmmorexa HOK
https://myschool.edu.ru/

33 OCHOBHBIE IOHATHUSL XMMUHU BBICOKOMOJIEKYJISIPHBIX COEITMHEHUM 1 bubmmorexa HOK
https://myschool.edu.ru/

14 OCHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJIIPHBIX COSANHEHUMN. 1 bubnuorexa [JOK
IInacTmaccel, KaydyKH, BOJOKHA https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KIIACC

N KonuyectBo yacos DJIEeKTPOHHbBIE
n;_)n Tema ypoka Beero Kontposas Ilpaktu i[:;:ennﬂ uupposbIe
HbIe yecKkHne o0pa3oBaTejbHbIE
padoThbI padoThbI pecypchl
1 XUMHUYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHs aTOMOB 1
[lepuonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX
2 anemenTtoB JI. 1. Menpeneena, ux CBsI3b C COBPEMEHHOM TeopUei 1
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
3 COEIMHEHMI 10 IpyIIaM U epuoiaM. 3HaUeHHE MePUOINIECKOro 1
3aKOHa M CUCTEMbI XuMHUYeCcKuXx 3emeHToB /.M. MenzaeneeBa B
pPa3BUTUU HAYKU
4 Crpoenue BeniecTBa. XUMHUYECKAs CBSA3b, €€ BUJIbl; MEXaHU3MbI 1
00pa3oBaHMs KOBAJEHTHOMW CBs3U. BosiopoiHast cBA3b
5 BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHb OKUCIEHUS. |
BemecTBa MOJIEKyJIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS
6 [TonsaTtue o nucnepcHbIX cucrtemax. MicTuHHBIE U KOJUIOUHBIE 1
pacTtBopsl. MaccoBas 01151 BEIIECTBA B paCTBOPE
7 Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX COEAMHEHUM. 1
I'enernueckas CBsA3b HEOPraHMYECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB
Krnaccudukanus XuMHUecKUX peakliuii B HEOPraHUYECKO 1
8 OpraHNYeCKON XMMHUH. 3aKOH COXPAaHEHHS MACCHI BEILIECTB; 3aKOH 1
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU NPU XUMUYECKUX PEAKLIUIX
9 Ckopoctb peakiuu. OOpaTuMble peakiui. XMMHUECKOe PaBHOBECHE 1
10 [TpakTrueckas padota Ne 1. « Bimustaue pa3nuanbix GpaxTopoB Ha | ]

CKOpPOCTb XUMHUYECKOH PCaKIumN»




DnekTponuTHueckas aucconuanus. [lonsTre o BoIopoIHOM

11 nokazatene (pH) pactBopa. Peakunu nonnoro oomena. ['maponus 1
OpPraHUYECKUX U HEOPraHUYECKUX BEIIECTB

12 OxucANTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTre 06 |
3JIEKTPOJIN3€E PACILJIABOB U PACTBOPOB COJIEH

13 Konrtponsnas padora no pazaeny «TeopeTrnueckue OCHOBBI XHMUNY 1
Meraisl, ux nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX

14 anemenToB /. 1. MeneneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB. 1
OO6mue ¢puznyecKkrue CBOMCTBA METAILIOB

15 CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHU METAILIIOB 1

16 XUMHUYECKHE CBOMCTBA BAKHEHUIITUX METAJJIOB (HATPUU, KaJTUH, |
KaJIbIIMK, MATHUN, ATIOMUHHANA) U UX COSTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHUI 1

18 XUMHUYECKHE CBOMCTBA UHKA, XKeJIe3a U UX COCTMHCHUMN 1

19 ITpakTruyeckas pabora Ne 2. "Penienne skciepuMeHTaIbHBIX 3a/1a4 10 1
teme «Metamsn"

20 Hewmerannsl, ux nonoxxenue B [leproanyeckoit cucteMe XMMUYECKUX 1
anemeHToB /. V1. MenaeneeBa 1 0cOOEHHOCTH CTPOEHHSI aTOMOB

21 ®dusnyeckue CBOWCTBAa HEMETAJUIOB. AJIJIOTPONHSI HEMETAJIOB (Ha |
puMepe Kucaopoaa, cepol, pocdopa u yrieposaa)

22 XUMHUYECKHE CBOMCTBA FaJIOT€HOB, CEPhI U UX COEAMHEHUMN 1

23 XuMuyeckue cBOMCTBa a30Ta, (hocodpa 1 UX COeTUHEHHH 1

24 XUMHUYECKUE CBOMCTBA yIIepo/ia, KPEMHHUS U UX COEIMHEHUI 1

25 [IpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX COCTMHEHUI 1
O060061eHre U cucTeMaTu3alus 3HaHui 1o Teme «HemeTanmbiy.

26 Brruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEAKIIUN U 1
TEPMOXUMHYECKUE PACUETHI

27 [TpakTruyeckas pabora Ne 3. «Pemienne 3KCIepuMEHTAIBHBIX 3a/1a4 110 1

teme "Hemeramier'"»




28 Kontponbras padota nmo temam «Metais» u «HemeTtamb 1

29 Heopranuueckue u oprannueckue Kucinotsl. Heopranmueckue u |
OpraHMYeCcKHUe OCHOBAHUS

30 AmMdoTepHbIE HEOPraHUYECKHE U OPTaHNYECKHUE COCTUHEHUSI. |
['eneTnyeckast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB

31 Ponp xumun B o6ecrieueHuH 9KOJI0THUYECKON, SJHEPTeTUYECKON U 1
MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI

1 [IpencraBnenus: 00 0OMIUX HAYYHBIX MPUHIIUIIAX TPOMBIIIIEHHOTO |
MOJIyYEHHUS BaKHEHIIINX BEIIECTB

33 UennoBek B MUPE BEIIECTB U MAaTEPUATIOB 1

34 XUMUA U 3J0pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus / 'abpuensu O.C., Octpoymos WN.I'., Cnaaxos C.A., AkunoHepHoe
o6mmectBo «M3narenbcTBo «lIpocBenieHne»

Pabouas mporpamma 2023-2024

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA
O.C.T'abpuensu, N.I'.OctpoyMoB, «O01m1as XuMus B TECTax, 3aa4ax,

ynpaxknenusix. 11 kmace» — M.: lpoda, 2023 ro.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://him.1september.ru Enunas komnexuus L{OP: [IpeamerHas komiekus

«XUMHUI
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