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INOACHUTEJIBHASA 3AITMCKA

Pabouast mporpamma 1Mo XMMHUM Ha ypOBHE CPEIHEro oOIIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoit dDeneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSA (enepaabHOi 00pa3oBaTelIbHON MPOrpaMMbl CPEJHEro OOIIero
obopazoBanusa(P®OIl COO), mnpeacraBieHHbIx B DemepalbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranmzanusx Poccuiickorr @enepanuu, peaan3ylOIMX OCHOBHBIE O0pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX I0JIO>keHUH «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpOBHE YIIyOJIEHHOIO M3Y4EHHUs 3aHMMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayqHOro oOpa3oBanus ywammxcsi 10—11 xmaccoB. M3ydeHue mnpenmera, pealn3yeMoe B YCIOBHAX
Qg QepeHIUPOBaHHOTO, TPOPHILHOIO O0y4YeHHs, NpPU3BAaHO OOecreYuTh O00IIe00pa30BaATENBHYI0 H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIIIYCKHHKOB IIKOJbI, HEOOXOAMMYIO JUISl aJanTalMd HX K OBICTPO
MEHSIOIIMMCS] YCIOBUAM JKU3HM B COLIMYME, a TaKKe JUIsl IPOJOJDKEHHMs OOYy4YeHHs B OpraHM3aLusaX
poeCCHOHATTLHOTO 00pa30BaHMsI, B KOTOPBIX XUMUS SIBJISIETCS OJHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mporpamme 1mo XuMuHM Ha3HAYeHHE TpeAMETa «XUMU» MOJIydaeT MOAPOOHYI0 MHTEPIPETAIHIO B
COOTBETCTBUM ¢ ocHoBomnojararommmu nojoxeHusMu ®I'OC COO o B3aMMo0OYCIOBICHHOCTU Iieneid,
COZIep KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHU K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM
TOMY SIBIISIFOTCSI CIIEIYIOIINE BBITOIHSAEMBIE IPOTPAMMOM 10 XUMUHU (PYHKIIUH:

e uHPOPMALMOHHO-METOINYECKAs!, peau3alusl KOTOpoi oOecreunBaeT MOoIydYeHUe MpeICTaBICHHS

0 LeNAX, COACp)KaHUH, OOIIel CTpaTerud OOYYEHHWs, BOCIUTAHUS W PA3BUTHUS OOYYaArOIIUXCS
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIS;

® OpraHM3allMOHHO-TUTAHUPYIOIIAsi, KOTOpas  MpeayCMaTpUBAeT  OINpEACICHHE:  MPUHIIMUIIOB
CTPYKTYPUPOBAHUS U IOCIEI0BATEIbHOCTH M3y4eHHs Yy4eOHOro Marepuania, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepPUCTHK; MOAXOIO0B K (HOPMUPOBAHMIO COJEpPKATEIbHOH OCHOBBI
KOHTPOJISI M OIECHKH 00pa3oBaTeNbHBIX JOCTIKEHHH OOydYalomMXcsi B paMKaX HTOTOBOMH
aTTectaluu B (opMe €IMHOT0 TOCYJapCTBEHHOTO K3aMeHa M0 XUMHUH.

ITporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

® YCTAHABIIMBAET WHBAPHMAHTHOE IPEIMETHOE COAEpkKaHHe, 00s13aTeIbHOE AJI U3YUeHHs] B paMKax
OTJENbHBIX NMpodusel, mpeaycMaTpiuBaeT pacipeaesieHue U CTPYKTYpHUpPOBaHUE €ro Mo Kiaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/paz/ieniaM Kypca;

e 1aéT mpUMEpHOE pacHpeziesieHre y4eOHOro BpeMEeHU, PEKOMEHIyeMOro sl U3y4eHHs! OTAEIbHBIX
TeM;

e [pelaraeT NPUMEPHYIO MOCIEI0BaTEIbHOCTh U3yYeHHsI Y4eOHOro MaTepuana ¢ yu4€ToM JIOTUKH
MOCTPOEHHSI Kypca, BHYTPUIIPEMETHBIX 1 MEXKITPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYK MHTEpIpeTaluio Lejded W 3ajJad HM3ydyeHHs NpeaMeTra Ha YriyOnéHHOM
YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHCTEME CpeAHEro oOuiero oOpa3zoBaHUS,
COZEpKATENBHOM  XapaKTEPUCTHUKU  TUIAHUPYEMBIX  pPE3yJbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpPEeHEro oO0IIero oOopa3zoBaHUs (JMYHOCTHBIX, METaNpeAMETHBIX,
NPEIMETHBIX), a Takke C YYE€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIBHBIX JEHCTBUI
00yu4aroIerocs M0 OCBOCHUIO COIEpKaHMSI TPEAMETA.

[Io BceM Ha3BaHHBIM MO3WIHAM B TIPOTpaMME IO XUMHH NPEAYCMOTPEHA INPEEeMCTBEHHOCTh C
o0y4yeHMeM XHMMHU Ha YpPOBHE OCHOBHOrO o0O0mero ooOpa3oBaHusa. 3a MpeaesiaMd yCTaHOBJIEHHOM
pPOrpaMMoOil IO XUMHUH 00s13aTebHON (MHBapUAHTHOM) COCTaBISIOMIEH coJiepaHus y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHaTUBHOW COCTaBISIOLIEH, KoTopas MAOJDKHA
OTIPEIENIATHCS B COOTBETCTBHHU C HAIIPABICHHEM KOHKPETHOTO TIPOQHIIS 00ydeHUsI.



B cootBerctBUM ¢ KOHuEentyanbHbIMUA TModokeHUussMH DPI'OC COO o Ha3zHauYeHHM NPEIMETOB
0a30BOTO M yriayOJaEHHOTO ypoBHEH B cucteMe nuddepeHIIMpoBaHHOTO OOyYEeHHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUS XHMMHS Ha YpPOBHE YIIyOJEHHOTO HW3YYEHHUS HANpaBlIeH Ha pealu3aluio
MIPEEMCTBEHHOCTH C TOCJIEAYIONIMM JTAloM IOJy4YeHUs] XUMHUYECKOr0 0Opa3oBaHUs B paMKax H3yYCHHS
CHElHAbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKUX JUCIHUIUIMH B BY3aX U OpraHU3alMsSIX CPEIHEro
npodeccuoHanbHoro oOpa3oBaHus. B 9Toil cBsi3u wu3ydeHHE MpeaMeTa «XHUMHUS» OpPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacIIUpeHue W YriayOJieHHe TEeOpPEeTUYEeCKOM U MPaKTUYECKOH IMOJIrOTOBKH
o0yJaromuxcs, BBIOPABIIMX ONpeAeNEHHBIH mnpodunas oO0ydeHHs, B TOM UHCIE C IEPCIEKTUBOM
MOCIIEAYIOLIETr0 NOMyYeHUsI XUMUYECKOT0 00pa30BaHus B OpraHu3ausax npodeccnoHalibHOro 00pa3oBaHHUs.
Hapsiny ¢ atum, B cBete TpeboBanmnii ®I'OC COO k miuaHUpyeMbIM pe3yiibTaTaM OCBOCHHS (eaepabHON
0o0pa3oBaTeNbHOW MPOTPaMMBbI  CpelHEro oO0mero oOpa3oBaHUS H3y4YEHHE HpeaMera «XHUMHUs»
OPUEHTHUPOBAHO TAaK)K€ HA pELIEHUE 3aJay BOCIHUTAHUS M COLMUAIBHOIO Pa3BUTHsI OOYYarOIIMXCS, Ha
dbopMUpoBaHHE Yy HUX OOIIEMHTEUICKTYAJIIbHBIX YMEHHM, YMEHHI paluoHaIu3aluu y4eOHOTro Tpyaa u
0000MIEHHBIX CTIOCOOOB AEATEILHOCTH, UMEIOIINUX MEKIUCIUILIMHAPHBIN, HAIPEIMETHBIA XapaKTep.

CocTaBisOMUMHU TpeaAMeTa «XUMH» Ha YpOBHE YIIIyOJEHHOTO M3YyYCHHS SBISIOTCS YriyOnEHHBIC
Kypcbl — «Opranuueckas xuMus» u «OOmmas u Heopranudeckas Xxumus». [Ipu onpeneneHun noaxo 0B K
0TOOpY M CTPYKTYpPHOH OpraHU3allid COAEPKaHMsI ITHX KypCOB B IMpOrpaMMme MO XMMHHU 32 OCHOBY
npuAThl nojaoxenus PI'OC COO o paznuuusax 6a30Boro u yriry0inEHHOro ypoBHEH U3yUeHUs IIpeIMeTa.

OcHoBy copaepxxkanusi KypcoB «Opranudeckas xuMmus» U «OOIIass U HeOpraHuyeckas XUMUS
COCTaBJISIET COBOKYITHOCTb IPEIMETHBIX 3HAHUNW M YMEHUH, OTHOCAILIMXCSA K 0a30BOMY YPOBHIO M3y4U€HUS
mpenMera. JTa cucTeMa 3HaHHWM MONydaeT OMpeeNiéHHOE TEOPETHUYECKOEe MOMOIHEHHE, IMO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMI 00bEM (hakTONOrHYecKoro Marepuaina. Tak, Ha yrinyOonéHHOM
YPOBHE HW3y4YEHHs IpeaMeTa obecredeHa BO3MOXKHOCTh 3HAYHMTEIBHOTO YBEIMYEHHUS 00bEMa 3HAHHWHA O
XUMHUYECKHUX DJJIEMEHTaX U CBOMCTBaX MX COEJUHEHUI Ha OCHOBE pACHIMPEHUS U YIIIyOJieHus
MPEJICTABICHU O CTPOCHHM BEIECTBA, XUMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSAX NPOTEKAHUS peaKIui,
paccMaTpuBaeMbIX C TOYKU 3PEHUS] XUMUYECKON KMHETUKU M TEPMOAMHAMUKH. M3ydueHne nepuoandeckoro
3akoHa u llepuoanueckoil cuCTEMBl XUMHYECKHX DJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOEHUH aTOMa. XHUMMYECKas CBSI3b OOBSACHSAETCS C TOYKH
3peHMsI PHEPreTMUECKUX HM3MEHEHUH npu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TaKXkKe C TOUYKH 3pEHHS
MEXaHU3MOB €€ 00pa3oBaHus. M3yueHne THIIOB peakiuii omnonHsAeTcss OpMUPOBAHUEM TPEICTaBIECHUH 00
ANEKTPOXUMHUYECKUX TMPOLIECcCaX U AIEKTPOJIM3€E PaciylaBOB U pacTBOPOB BellecTB. B kypce oprannyeckoit
XUMHHM TP PAcCMOTPEHUM PEAKIMOHHOM CHOCOOHOCTH COEIMHEHUH yrensercs ocoboe BHUMaHHE
BOMpPOCcaM 00 3JIEKTPOHHBIX 3(pdekTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIMi.

Oco6oe 3HaueHne UMEeT TO, YTO Ha COZIep )KaHUE KYPCOB XMMHUU YIITyOlIEHHOTO YPOBHS U3yUYEeHHUs IS
KJIACCOB ONpeAeNIEHHOr0 Mpoduiis (r1aBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHUH K oO0Ien
CUCTEME IPEJAMETHBIX 3HAHWW) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMpeAMEThl. Tak, HalpuMep, B COJIEpKaHUU
npeamera i KJIaccoB XHMMHUKO-(pu3nueckoro mnpo¢uis Oosbllioe 3HAaYeHHE OYAYT HMETh 3IIEMEHTHI
yueOHOro Matepuaina rno oomeit xumuu. [Ipy uzydennu npeaMera B JaHHOM CiIydae aKIEHT OyneT cienaH
Ha OOIIHOCTh METOJOB TIO3HAHMS, OOUIHOCTh 3aKOHOB W TEOPUM B XMUMHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHasi Teopus B (PU3MKE), 3aKOHBI COXPAaHEHUSI MacChl U HEPTUHU, 3aKOHBI
TEPMOJUHAMMKH, 3JIEKTPOIN3a, IPEACTABIEHUSA O CTPOEHUH BEILECTB U IPYTOE.

B T0 ke Bpems B coJepaHUU IpeaMeTa JUIsl KJIACCOB XMMHUKO-OMOIOTHYECKOro MpohuiIs OONbIIHNii
yAenbHBI Bec OyneT MMeTh OopraHuyeckas XuMmus. B aTom ciiydae mpenocTaBiisieTcsi BO3MOXHOCTb IS
0os1ee 0OCTOSATENBHOIO PACCMOTPEHUS XUMUUECKON OpraHU3aIlMy KJIETKH KaKk OMOJIOTHYECKOI CHCTEMBI, B
COCTaB KOTOPOH BXOJAT, K MPHUMEPY, TaKU€ CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIMMUJbI, OCJIKH, YIJIEBOJBI,
HYKJIEMHOBBIE KUCJIOTHI U Jpyrue. Ilpu 3ToM 3HaHMSI O cocTaBe M CBOMCTBAaX MPENCTABUTENEH OCHOBHBIX



KJIACCOB OPraHUYECKUX BEIIECTB CIYKAaT OCHOBOW [UIsl M3YyUEHHUs CYUIHOCTH MpoleccoB (OTOCUHTE3A,
JbIXaHHUsI, MAILEBAPEHUS.

B murane ¢opmMupoBaHHsS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX METOJIOB
MO3HAHUS WU ONbITA MPAKTHUYECKOTO IMPUMEHEHUS HAYYHBIX 3HAHHMM H3ydYeHUE npeamera «XuMHUsS» Ha
yrayOa€HHOM YPOBHE OCHOBAaHO Ha MEXKIPEJAMETHBIX CBS3AX C yYEOHBIMHU MpEeAMETaMH, BXOASIIUMHU B
cocTaB MpeIMeTHBIX oOnactell «EcTecTBeHHO-HayuHble MpeAMEThI», «MaremaTuka U HHPOpPMATHKa» U
«PyCcckuil I3bIK U TUTEPATYPAN.

[Ipn um3yueHum yueOHOro mnpeamera «XuUMHUS» Ha YINIyOJEHHOM YPOBHE TaKKe, KaK Ha YpPOBHE
OCHOBHOTO U cpeAHero oluiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7aueil MEpBOCTEINIEHHON 3HAYUMOCTHU
aBIgeTCs POPMUPOBAHUE OCHOB HAYKHU XMMHUHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEIIBHOCTU YEJIOBEKA M OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. PelieHue 3Toi 3amauu Ha
yray0aEHHOM ypOBHE H3YUYCHHUS MPEAMETa MPEANOIaracT peain3aiiio TaKuX [eIe, Kak:

e (opmupoBaHUE TPEACTABICHUN: O MaTEpUATHHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTIX U
[M03HABAEMOCTH SIBJICHUU IIPUPOBL, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ Belylleu
poiu B 00ecre4eHNH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MTPOOIIEM SKOJIOTHUECKOMH,
SHEPTreTUYECKOW U THUIIEBOM O€30MacCHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JIaHUM HOBBIX
MaTepHuaioB, HOBBIX UCTOUHUKOB YHEPTUHU, B 00CCIICYCHUH PAIIMOHAILHOTO MIPUPOIOTOIB30BaAHUS,
B (opMHpOBaHMM MHPOBO33PEHUS M OOMICH KYJIBTYphl 4YEIOBEKa, a TaKXKE DSKOJIOTHYCCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cpelie;

® OCBOCHHE CHUCTEMbl 3HAHUM, JIEKAUIMX B OCHOBE XHMHUYECKOW COCTABJISAIOUIEH €CTECTBEHHO-
HAyYHOUM KapTUHBI MHpa: GyHIAMEHTAIBHBIX MOHITHI, 3aKOHOB U TEOPUIl XUMUHU, COBPEMEHHBIX
MPEJICTABICHUIA O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOAMHAMMYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX IMPOTEKaHUA
XUMHUYECKUX PEaKIuil, 0 XUMUYECKOM PaBHOBECHH, PAaCTBOpax W IUCHEPCHBIX cHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO IPOU3BOJCTBA;

e (QopmupoBanue y o0OyyarolmUXCs OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUU NI OOBSCHEHHUS KIIOUEBBIX HJEH W MpoOJeM COBPEMEHHOW XWUMUU, IS
OOBSCHEHHS W TPOTHO3MPOBAHUS SIBIICHWW, HMEIONIMX ECTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO peIIeHUs MpobJieM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAIN3a U OICHKU C
MO3UIUI  DKOJOTHYeCKONH Oe30MacHOCTH TOCTEeACTBUNM  OBITOBOM ¥ MPOU3BOJICTBEHHOM
JEATEIIbHOCTH YEJIOBEKA, CBA3aHHOW C XUMHYECKUM ITPOM3BOACTBOM, MCIIOJIB30BAHUEM U
nepepaboTKON BEIIECTB;

e yrioyOJeHHe MpeACTaBICHUI O HAyYHBIX METOJAaX MO3HaHMs, HEOOXOIUMBIX AJIsi MPUOOpETEHUS
YMEHUU OPHUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS] XMMHYECKUX SBICHUN, WMEIOIINX
MECTO B IPUPO/JIE, B MPAKTUYECKON AEATETbHOCTH U OBCEHEBHOM KU3HH.

B nutane peanuzanuy nepBooYepeIHbIX BOCIIUTATENbHBIX U PA3BUBAIOIINX (DYHKIIUHN 11ETOCTHOM CHCTEMBbI
cpenHero ooOmiero obpazoBaHUs MPU M3YYEHHH TpeaMeTa «XHMHs» Ha YrIIyOIEHHOM ypOBHE OCOOYIO
aKTyaJIbHOCTh MPUOOPETAIOT TaKKeE 1EIH U 3aa4d, KaK:

e BoCnUTaHWEe YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUH MPHUPOMBI, YBAXKEHUS K IMPOIECCy
TBOpPYECTBA B OOJACTH TEOPETHYECKUX M MPHUKIAIHBIX HCCIECIOBAHUA B XUMUHU, (OPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHEC MOTHBAIlMM K OOYYEHWI0O W TIO3HAHWIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS OOIIEUeTIOBEUECKUX [ICHHOCTEH;

® pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIJICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuatomuxcsi, (OPMHUPOBAHHUE y HHUX CO3HATENBHOTO OTHONICHUS K CaMooOpa3oBaHUIO U
HEMpPEephIBHOMY OOpPAa30BaHMIO KaK YCJIOBHIO YCIENIHONW MPOo(ecCHOHANBHOM M OOIIEeCTBEHHOM
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JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBbIO U MOTPEOHOCTH B 3I0POBOM
o0pase K13HH;
e (opmupoBaHUE YyMEHUN U HABBIKOB Pa3yMHOI'O MPHUPOIOIOIB30BAHUS, PA3BUTHE IKOJIOTHUECKOMN
KYJIBTYPBI, MPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOH JIeATEIHHOCTH.
OO11ee Yrco 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHUS XUMUH Ha YTIyOJICHHOM YPOBHE CPEIHETO OOIIEeTO
oOpazoBanus, coctaBisieT 204 gacos: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca
(3 gaca B HEAEIIO).

COJAEP/KAHUE OBYYEHUA

10 KJTACC
OPI'AHMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

IIpenmer W 3HaueHHE OPraHWYECKON XUMMH, INPEACTaBIEHUE O MHOI0OOpa3uu OpraHUYeCcKUX
COETUHEHUH.

DNEKTPOHHOE CTPOEHUE aTOMa YIJEepo/a: OCHOBHOE U BO30YXKIEHHOE COCTOSHUSA. BasieHTHBIE
BO3MOYKHOCTH aTOMa yriepoja. XHUMHUYECKasl CBS3b B OPraHMYECKUX COCIAMHEHHSIX. THIBI THOpUAN3ALNU
aTOMHBIX opOuTaneil yriepoma. MexaHM3Mbl 00pa3oBaHUs KOBAICHTHOW CBs3M (OOMEHHBINH M JOHOPHO-
aKLENTOPHBIN). THUIBI EpeKpbIBAaHUS aTOMHBIX OpOUTajel, 6- U n-cBA3u. OuHapHas, ABOMHHAs U TpoHas
cBs13b. CriocoObl pa3phiBa CBsA3EH B MOJIEKYJIax OpraHM4Yeckux BemiecTB. [IoHsATHE 0 CBOOOIHOM pajuKale,
HyKJIeo(uie u sneKTpoduie.

Teopus crpoeHusi opraHmdeckux coeanHeHuil A.M. BytiepoBa U COBpeMEHHBIE MPEICTABICHUS O
CTPYKTYyp€ MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS OPraHMYeCKUX COEAVMHEHMH. MonekynsapHble u
CTpyKTypHble (popmyinbl. CTpykTypHble (OpMYJbl pa3IMYHbIX BHUJOB: pa3BEPHYyTass, COKpaIIEHHas,
ckenetHast. M3omepus. Bumel m3oMepuu: CTpyKTypHas, NMPOCTPAHCTBEHHAs. DIEKTPOHHBIE Y(PQEKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBINA M Me30MEepHBIN 2(P(EKTH).

IIpencraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. [IoHsATHE 0 (QYyHKIMOHAIBHOW TpymIe.
I'omonorusa. I'omonormueckue psapl. CucreMatndyeckass HOMEHKIATypa OpPraHMYECKMX COCIUHEHMH
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OTIIEIBHBIX TPEICTABUTEICH.

OcobenHoctd W KiacCUUKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHhHO-BOCCTAHOBUTEIHHBIC
peaKuy B OPraHUYECKON XUMUH.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yUeHHs BEUIECTB U UX MPEBpALIeHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu
OpPraHMYECKUX BEIIECTB U MaTepHajaMU Ha MX OCHOBE, OMbITHI [0 MPEBPAIICHUIO OPTraHUYECKUX BEILLECTB
Mpu  HarpeBaHuu (TUTaBJieHWE, OOYIJIMBaHWE U TOPEHHUE), KOHCTPYUPOBAHHE MOJENEH MOJEKYI
OpPraHMYECKUX BEILECTB.

Yriaesoaopoasl.

Ankanbl. ['oMonorudeckuii psi ankaHoB, oomas Gpopmyiia, HOMEHKIIATypa U U30MEPHS. IJIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKaHOB, SP -rHOpHIM3aIMs aTOMHBIX OopOHTanedl yrimepona, o-
CBsA3b. PU3HNUYECKUE CBOWCTBA AJIKAHOB.

XVWMHUYECKHNE CBOMCTBA aJKAaHOB: pPEAKUUU 3aMELIEHUS, HW30MEPU3AlMM, JETHAPUPOBaHUS,
UMKIU3alid, MHPOJIM3a, KpeKuHra, ropeHus. [IpencraBieHue o MeXaHHU3ME peakUui paguKaibHOIro
3aMelIeHUS.

Haxoxnenue B npupojae. CriocoObl MOTy4eHUs U IPUMEHEHUE aJIKaHOB.

[uknoankansl. O6mas Gpopmyiia, HOMEHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOSHUS U XUMHUECKUX
CBOMCTB MaJIbIX (LMKJIONPONAaH, UKIOOYTaH) U OOBIYHBIX (I[MKJIONEHTaH, IUKIOTeKCaH) HUKJIOAIKAHOB.
CriocoOb! TTOTy4eHHST U IPUMEHEHHUE ITUKIIOAIKAHOB.



Ankenbl. ['oMonormyeckuii ps ajakeHOB, oOmas QopMyrna, HOMEHKIATypa. OJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKeHOB, SP>-THOPHAM3AIMs aTOMHBIX OpOuTaneil yriepoaa, 6-  m-
cBsa3u. CTpykTypHass M TeoMeTpuyeckas (LHC-TpaHC-) u3oMepusi. DPuU3MUECKHUe CBOMCTBA AJIKEHOB.
XUMHUYECKUE CBOWMCTBA: PEAKLUUU INPUCOCAUHEHUS, 3aMEIICHHUS B (-IIOJIOKEHHE IPHU JBOWHOM CBSI3H,
nonumepusauun u okucieHus. [IpaBuno MapkoBHukoBa. KadecTBEeHHbIE peakuuMu Ha JBOWHYIO CBS3b.
CriocoObl MosTydeHus U IpUMEHEHHUE aJIKeHOB.

Ankaguensl. Kiaccuukanms ankagueHOB (CONpPsDKEHHBIC, H30JMPOBAHHBIC, KYMYAUPOBAHHbIE).
Oco0OeHHOCTH D3JIEKTPOHHOTO CTPOSHUSI M XUMHUYECKUX CBOWCTB CONPSOKEHHBIX AWCHOB, 1,2- u 1,4-
npucoeauHenue. [lonmumepusanus conpsokEHHBIX  AueHOB. CrnocoObl MONyYeHUsT U MpPUMEHEHHE
AJIKaJIMEHOB.

Anxunbl. ['OMONOTMYECKUU psn alKWHOB, o0mas ¢(opMyina, HOMEHKIATypa ¥ H30MEpHs.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKHHOB, SP-THOpHIM3AIMs aTOMHBIX OpOUTasei
yriepona. @Pu3MUecKue CBOMCTBA aNKMHOB. XHMHUYECKHE CBOWCTBA: pPEAKUUU IPUCOECIUHEHMUS,
JUMEpU3alMK W TPUMEPHU3ALMM, OKHUCIEHUS. KHUCIOTHBIE CBONCTBA QJIKMHOB, HUMEIOIIMX KOHLEBYIO
TpOIHYIO CBs3b. KauecTBeHHbIE peakiny Ha TPOHHYIO CBsi3b. CriocoObI MOMy4YeHHs U IPUMEHEHUE aJTKUHOB.

ApomaTudeckue yriaeBoaoponabl (apeHsl). ['oMonormyeckuid psig  apeHoB, oOmas Qopmyna,
HOMEHKJIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30na. dusndeckue
CBOICTBa apeHOB. XMMHUYECKHE CBOWCTBA OEH30JIa U €ro TOMOJIOTOB: PEaKIUU 3aMelleHUsI B OEH30IbHOM
KOJbIIE U YIJIEBOJOPOJAHOM pAJUKaJE, pEaKUUMu IPUCOEINHEHUS, OKHCIEHUE TOMOJIOroB OeH30ia.
[IpencraBienre 00 OpPUEHTHPYIOIIEM JIEHCTBUM 3aMecTUTellel B OEH30JIbHOM KOJbIE Ha IpUMEpPE
QIKWIBHBIX PaJUKaIoB, KapOOKCHIBLHOM, TMIPOKCHIBHOW, aMUHO- W HHUTPOTPYIIIBI, aTOMOB TaJOTEHOB.
Oco0eHHOCTH XHUMHYECKMX CBOWCTB ctupona. Ilonmumepuszamusi crupona. CrnocoObl TONyYeHUS H
IIPUMEHEHHUE apPOMATHUYECKHUX YTIIIEBOJOPOJIOB.

[Mpuponnsiii ra3. Ilomyraeie HedTanbie Ta3bl. Hedth u e€ mpoucxoxnaenue. KameHHBIH yroms u
MPOAYKTHl ero mnepepabotku. CrnocoObl mepepaloTku HePTH: MEeperoHka, KPeKHHr (TepMUYECKHil,
KaTaquTHueckuii), pudopmunr, nuponus. [IpoaykTsl mnepepaOoTku HePTH, HX NPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJIOTEHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3aMeleHus rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIILY, IMAHOTPYIIITY, aMUHOrpynny. JleiicTBre Ha raJloreHNpOU3BOIHbBIE BOJHOTO
¥ CIOUPTOBOTO pacTBOpa WENOUH. B3auMOIelCTBHE AUTAIOTNE€HATKAaHOB C MarHueM W HUHKOM. [loHATHe 0
METAJIJIOOPTaHUYECKUX COEAUHEHUsX. VIcronb3oBaHHe TallOr€HIIPOU3BOJHBIX YIJIEBOJOPOAOB B OBITY,
TEXHHUKE U IIPU CUHTE3€ OPraHU4YECKUX BELIECTB.

DKcIIepUMEHTAIbHbIE METOAbl W3YYEHHUs BEIIECTB M MX MpPEBpallleHHi: H3ydeHue (Qu3nuecKkux
CBOMCTB YIJIEBOAOPOJOB (pacTBOPUMOCTbH), KAUECTBEHHBIX PEAKIMM YIIIEBOAOPOJOB Pa3IMYHBIX KJIACCOB
(obecuBeurnBaHNE OPOMHON MM MOJHOMN BOJIBI, pacTBOpA IIEpMaHraHaTa Kajlvs, B3aUMOJIEHCTBHE alleTUIIeHA
C aMMMayHBIM pacTBOpoM okcuja cepebpa(l)), xkauecTBeHHOe OOHapy)KeHUE yriepoJa M BOAOpOjAa B
OpPraHMYECKUX BELIECTBAX, IOJYYEHHE 3TUJICHA U U3Y4YEHHME €r0 CBOMCTB, O3HAKOMIIEHHE C KOJUICKLUSAMU
«Hedptp» m «Yromp», c oOpa3mamu IjacTMacc, KaydyykKoB M pPE3UHBI, MOJEIMPOBAHUE MOJEKYII
YTJI€BOIOPOAOB U T'aJIOTEHITPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeINHEHHUsI.

[IpenensHble onHOAaTOMHbIE crnUPThl. CTpoeHHE MOJEKya (Ha NpUMepe MeTaHojla U ATAHOJA).
['omonornueckuii psig, oOmas ¢opmyrna, M30MEpHs, HOMEHKJIaTypa W Kiaccudukamus. Dusznyeckue
CBOMCTBA MpENENbHBIX OJIHOATOMHBIX CIHUPTOB. BoOIOpOAHBIE CBS3UM MEXAY MOJEKYJIaMU CIHUPTOB.
XVMHUYECKHE CBOWCTBA: PpEaKUMM 3aMEUICHMs], JETUApaTalud, OKUCIEHMs, B3aUMOACUCTBHE C
OPraHMYECKHUMU W HEOpPraHMYECKUMHU KHciaoTaMu. KauecTBeHHas peakius Ha OJHOATOMHBIE CIHUPTHI.



JlelicTBUE 3TaHOJIA U METAHOJAa HAa OpraHu3M uesioBeka. CrocoObl MOMyYeHHs U IPUMEHEHUE OHOATOMHBIX
CIMPTOB.

IIpocteie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH PU3HMUECKUX U XUMHUECKUX CBOMCTB.

MHoOroaroMHple CHUPTHl — ATWJIEHIVIMKONb U MIHLEpUH. DU3NYECKHME U XUMHUYECKHE CBOMCTBA:
peaKkIMM 3aMelIeHUs, B3aUMOJICHICTBHE ¢ OPraHUYECKMMU U HEOPraHWYECKUMHU KUCIOTaMHU, KayeCTBEHHasI
peakiysl Ha MHOroaToMHble ciupThl. [IpencraBienne o MexaHu3Me peakuuil HyKj1eo(pUIbHOIO 3aMELIeHHUS.
JleticTBue Ha opraHu3M uenoBeka. CrocoObl MOTYYEeHUsI M IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@enon. CTpoeHHME MOJIEKYJIBI, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI M OCH30JBHOTO sIpa.
®usnueckue cpoiictBa (eHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE peakiMM Ha
¢denon. Tokcuunocth ¢enona. CrocoObl monaydeHus W npuMmeHeHue (enona. denondopmanbaeruHas
cMoJIa.

KapOoHunpHBIE COCITUHEHHS — aIbJETUbl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpymnmsl. ['omonoruueckue psjasl adbJerHJ0B M KETOHOB, oOwas Gopmyiia, U30MepHs U HOMEHKIATypa.
dusnueckue CBOICTBAa aJbJETUAOB M KETOHOB. XMMUYECKHE CBOWCTBA aJbJAETMJIOB U KETOHOB: pEaKLHH
npucoenuHenus. OKUCIIEHHE albIeruI0B, KaYeCTBEHHbIE PEaKIUU Ha ajbaeruibl. CriocoObl MOMydeHUs U
IIPUMEHEHUE AJIbJIETH/I0B U KETOHOB.

O/HOOCHOBHBIE TpeJieNbHble KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
kuciotT. M3omepuss u HomeHknaTtypa. dusnueckue cBOICTBa OJHOOCHOBHBIX IpENENbHBIX KapOOHOBBIX
KHUCIIOT. BostopoiHbie CBA3M MEX/1y MOJIEKYJIaMH KapOOHOBBIX KUCIIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIE
CBOWCTBa, peakmus STepUPUKAINH, PEAKIHUA C YYaCTHEM YIJIEBOAOPOAHOTO paaukana. OcoOeHHOCTH
CBOWCTB MYypaBbUHOW KHCIOTHL. [IOHSATHE O NPOU3BOJAHBIX KapOOHOBBIX KUCIOT — CJIOXHBIX 3(]upax.
MHoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAEIbHBIX U ApOMATHYECKUX KapOOHOBBIX
KHMCJIOT, JTUKApOOHOBBIX KHUCIIOT, TMJIPOKCUKapOOHOBBIX KHUCIOT. IIpencraButenu BhICHIMX KapOOHOBBIX
KHCJIOT: CTEapUHOBAs, NAJbMUTHHOBAs, OJICMHOBAS, JUHONE6As, JUHOAeH06asi KUCIOTHL. CrocoObI
MIOJIyYEeHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3gupsl. ['omonoruueckuii ps, odmas Gopmyiia, n3oMepusi 1 HOMeHKIIaTypa. Pusndeckue
Y XMMHYECKHE CBOMCTBA: THAPOIN3 B KUCIIOW U IIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, puzndeckue U XUMUYECKUE CBOWCTBA JKUPOB: TMAPOJIU3 B KUCION M IIETOYHOU
cpene. OcoOEHHOCTH CBOMCTB JKMPOB, COJIEPKAIIUX OCTAaTKH HETpeNeNbHbIX XHUPHBIX KUCIOT. JKupsl B
IIPUPOJIE.

MBpBUT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

Oobmas xapakrepucTthka yrieBojoB. Kiaccupukanus yrieBogoB (MOHO-, M- U IOJHCAXapU[bl).
MoHocaxapuapl: TIIOK03a, (pPyKTO3a, TajakTo3a, pubo3a, nesokcupuboza. dusnyeckue cBoicTBa U
HaxoXxJeHue B nmpupojae. PorocuHTe3. XUMHUUYECKHE CBOMCTBA TJIFOKO3bl: PEAKIIMU C yJaCTUEM CIIUPTOBBIX U
QJIBJIETUJIHON TpyMIN, CIUPTOBOE U MOJIOUHOKHCIOE OposkeHue. [IpumeHeHHe IIIOKO3bl, €€ 3HaueHue B
KHU3HEIESATeNIbHOCTH opranusma. Jlucaxapuipl: caxapo3a, MajabTo3a W JIaKTO3a. BoccraHaBiuBaromue u
HEBOCCTaHaBIMBaroIue aAucaxapuabl. ['uaponus nucaxapuaos. HaxoxaeHue B mpHupojie M NPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmal, TJIMKOTeH M Leitono3a. CTpoeHne MakpoMOJEKyl Kpaxmaia, INIMKOTeHa |
LEJUTE0I03bl. DPU3NYEeCKre CBOMCTBA KpaxMalla M IEJUTI0JIO3bl. XUMUYECKHE CBOMCTBA Kpaxmalla: THAPOIIH3,
KauecTBEHHasl peakuus C HMOAOM. XHMHYECKHE CBOMCTBA WEJUIIONO3bl: THAPONU3, MOJydeHHe 3(UpOB
1eTroso3bl. IToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

DKcIepUMEHTaIbHbIE METObl U3yYeHHs BEIIECTB U UX MPEBPALICHUN: paCTBOPUMOCTb Pa3IUYHBIX
CIUPTOB B BOJI€, B3aMMOJEICTBHE 3TaHOJA C HATPUEM, OKHUCIEHHE 3TWUJIOBOIO CHUpPTAa B albJETH] Ha
packaj€HHOM MeIHOW TMPOBOJIOKE, OKHCIEHHE AJTHJIOBOTO CHHMpPTAa JAUXPOMATOM Kajus (BO3MOXKHO
UCMOJb30BAaHUE  BHJIEOMATEpUANIOB), KAaYECTBEHHBbIC pEaKIUH Ha alpJeruabl  (C  THIPOKCHUAOM
mnammuHcepedpa(l) u runpokcunom meau(ll)), peakuus rounepuna ¢ rugpokcugom meau(ll), xumudeckue
CBOMCTBa PacTBOpPa YKCYCHOH KHCIIOTBI, B3aMMOJCHCTBHE PACTBOpa TIIOKO3bI ¢ ruapokcuaoM memu(ll),
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B3aMMOJICHICTBHE KpaxMaia ¢ HOJJOM, pPElIeHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «CHHUpThl U (HEHOIBIY,
«Kap6onosbie kuciaoTel. ClioKHBIC Y(DUPBI.

A3oTcoaeprkaniue OpraHu4ecKue CoeJHHEeHHUsl.

AMHUHBI — OpraHMyYecKue NpoM3BOAHBIC ammuaka. Kraccudukanus amMuHOB: anmudarndeckue U
apoMaTU4ecKue; MepBUYHbIC, BTOPUUYHBIE U TpeTuuHble. CTpoeHue Mojekyn, oduas ¢popmyna, usomepus,
HOMEHKJaTypa U (u3ndeckue CcBOMcTBa. XMMHMUYECKOE CBOMCTBA anu(aTU4eCKUX aMHHOB: OCHOBHBIE
CBOMCTBA, aJKWIMPOBAHUE, B3aMMOJACWCTBHE IEPBUYHBIX AaMHUHOB C a30THUCTOM kuciaorod. Conn
JIKWJIaMMOHHUS.

AHWIVH — IpeICTaBUTENb AMUHOB apomMaTudeckoro psaa. Crtpoenue aHwnvHa. B3anMHOe BiusHUE
IpyIIl aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHUIMHA. KauecTBEHHbIE peakuu
Ha aHwinH. CrocoObl MoiydeHUs W TMpUMeHeHHe anudarnyeckux amuHOB. [lomyueHuwe aHWIMHA W3
HUTpOOEH3071a.

AmuHokucnorel. Homenknarypa u nsomepusi. OTOeNbHbBIE IPEACTABUTENN 0-aMUHOKHUCIIOT: TJIMLIMH,
anaHuH. Pu3nyeckue CBOMCTBA aMMHOKHUCIOT. XUMHUYECKHE CBOMCTBA AMUHOKHCIOT KakK aM(OTEpHBIX
OpPTaHUYECKUX COCIMHEHHUH, peakUus MOJIMKOHACHCAINK, 00pa3oBaHKUe MENTHIHON CBs3U. buojorunueckoe
3HaYeHUE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benku kak mnpupoanele noiauMepsl. [lepBuuHas, BTOpUMYHAs M TPETUYHAs CTPYKTypa OEJIKOB.
XuMHUYECKHe CBOMCTBA OENIKOB: THAPOJIN3, IeHATypalusl, KAUeCTBEHHbIE PEaKLIUU Ha OEIIKH.

DKcrepuMEHTAIbHbIE METO/Ibl U3yUEHHS BEIIECTB U X MPEBpAlllEeHUii: pacTBOPEHUE OEJIKOB B BOJIE,
JieHaTypalys OeJlKOB IpU HarpeBaHUM, LIBETHHIE peakLUU Ha OEJKHU, pEeLICHHE dKCIIEPUMEHTANIbHBIX 3a]a4
10 TeMaM «A30TCOJEpKALUE OPTraHUYECKUE COEUHEHMS» U «Pacro3HaBaHne OPraHUYECKUX COEAUHEHUI.

BbicokomosekyIsipHbIe COCTHHEHHA.

OCHOBHbIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, NOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEeHb IOJIMMEpU3AlNH, CpedHsas MoJyieKyisipHas wmacca. (OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — ITOJIMMEPU3aLs U OJIMKOHICHCALUs.

[TomumepHsle Matepuanbl. IlmacTmaccel  (MOJIMATHIIEH, TMOJMIPONWIEH, HOJMBHUHUIXJIOPUL,
MOJINCTUPOJ,  TOJNMMETUIMETAKpUIAT, TMOJIUMKapOOHAThl, MOJIMATUIEHTepedTanar). YTWIH3aUUg U
nepepaboTKa IIacTUKA.

OnacToMepbl: HaTypalbHBI KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIH,
W30IIPEHOBBIN) U CHIINKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOMOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KapOH U JIABCaH).

[Tomumepsl  crenuanbHOrO HazHaueHUs (TedsoH, KeBjiap, DSJIEKTPONPOBOASIINE IOJIUMEPSI,
Ouopasiaraemple MOITUMEPBI).

DKcrnepuMeHTaIbHbIE METObl M3YYEHMsI BEIIECTB M MX MpEBpallleHUui: 03HaKOMJIEHHE ¢ 00pasliaMu
MPUPOHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB, PELIEHHE SKCIEPUMEHTAIBHBIX 3a7ad 1o
TeMe «Pacro3HaBaHue IIACTMACC U BOJIOKOH.

Pacuérneie 3amaumn.

Haxoxnaenne MosekynsipHON (GOpMyJibl OpPraHU4eCKOr0 COEIMHEHHUS [0 MACCOBBIM JIOJISIM AJIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, HAXOXJIECHUE MOJIEKYJISpHONH (POpPMysbl OPraHMYeCKOro COEJUHEHHS MO Macce
(06BEMY) IPOAYKTOB CrOpaHUs, MO KOJIUYECTBY BellecTBa (Macce, 00bEMY) NMPOAYKTOB PEAKIMU H/UIH
HCXOJ/IHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOW (OpPMYIJIbI OPraHMYECKOro BEIIEeCTBAa Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WM CIIOCOOOB TMOJYYEHHMs, OMpEeNIeHuEe J0JM BbIXOAAa MPOJYKTa peaklUuud OT
TEOPETUYECKH BO3MOMXHOTO.

Me:xXnpeamMeTHbIE CBS3H.



Peanuzanmsi MeXNpeaMETHBIX CBA3EH MNpPU H3YYEHUM OpraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISICTCSl 4Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHSTUN, TaK M MOHSITHMA,
MNPUHATBHIX B OTACIBHBIX MPEAMETAX CCTCCTBCHHO-HAYYHOT' O ILIUKJIA.

OOmue ecTecCTBEHHO-HAYUHBIC TTOHSTHS: SBIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJIH3,
CUHTE3, Ki1accudukanus, HabtoIeHue, U3MEpEeHUe, SKCIIEPUMEHT, MOIEIb, MOJICIINPOBAHHUE.

Oduszuka: marepusi, aToM, 53JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYyJa, SHEPreTHUYECKUl YpPOBEHbD,
BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHUE BEUIECTBa, PU3MUYECKUE BEITUYHMHBI, SAUHUIIBI U3MEPEHUS,
CKOpPOCTb, HEPTUs, Macca.

buonorus: kmerka, opraHu3M, OJKocucTema, Ouocdepa, MeTaboNM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTaHUSI, OposkeHue, GOTOCUHTES, IbIXaHue, OCIKHU, YIIIeBOAbI, )KUPBI,
HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

I'eorpadus: mone3Hbie UCKOMIAEMBIE, TOTIIIHBO.

TexHosorus: nuieBbie MPOIYKThl, OCHOBBI PallOHAIILHOTO MTUTaHMSI, MOIOIINE CPEACTBA, MaTEPHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBILIASI U HEOPTAHUYECKASI XUMMUA

TeopeTnyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sijiep. XUMHAYECKHH 351eMeHT. M3otonbl. CTpoeHre 3IEKTPOHHBIX 000JI04YEK
aTOMOB, KBaHTOBBIC YHCJIA. DHEPreTUYCCKUEC YPOBHH U MOAYPOBHU. ATOMHBIC opOuTanm. Kiaccudukanus
XUMHAYECKHX 3JIEMEHTOB (S-, p-, d-, f-ajmementsi). PacmpeneneHue 371€KTPOHOB MO aTOMHBIM OpPOUTAIISIM.
DNEeKTPOHHBbIE KOH(PUTYpallMd aTOMOB JJIEMEHTOB MEPBOrO—YETBEPTOTO IMEPHOJOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUH, 3JIEKTPOHHBIE KOHPUTYPALIUKA HOHOB. DIEKTPOOTPUIIATEILHOCTD.

[lepuoanueckuii 3akoH u [lepuoauueckas cucremMa xumuueckux anneMeHTos .M. Menneneesa. CBsi3b
MEPUOINYECKOr0 3aKkoHa U [lepnoauyeckoil CUCTEMbI XMMHYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpHEM
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX W CIIOXKHBIX BEIIECTB IO TpYINaM MW MepuoiaMm. 3HaueHHe nepuoaunyeckoro 3akona J[.M.
Menneneena.

Xumudeckas CBS3b. BHIBI XMMHYECKOM CBSI3H: KOBAJICHTHAs, MOHHAS, METaUIMYecKas. MexaHn3MEbI
o0pa3oBaHMs KOBAJICHTHOW CBSI3U: OOMEHHBI M JIOHOPHO-AKIENTOPHBIA. DHEpruss W JJIMHA CBS3H.
[TonstpHOCTB, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpatHbie cBsi3u. BogopoaHnas cBsi3b.
MeKMOJIEKyIISIpHbIE B3AMMOAEHCTBHUSI.

BasieHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b SJIEKTPOHHOM CTPYKTYpPHI MOJIEKYJI C HMX
Te€OMETPUUYECKUM CTPOSHHUEM (Ha TIPUMEPE COSAMHEHUN DIIEMEHTOB BTOPOTO MIEPHOA).

[IpencraBnenue 0 KOMILIEKCHBIX COCTMHEHMSX. CocraB KOMIIJIEKCHOI'O HOHA;
KOMILIEKCOOOpa30BaTeIlb, JIMTAH/bl. 3HAY€HNE KOMIUIEKCHBIX coenuHeHui. [loHaTre o KoopAuHAIMOHHOM
XHAMUH.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THUNBI KPUCTAUIMYECKHX PELIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsTre 0 nucnepcHbIX cucremax. MctuaHble pacTBOpHIL. [IpencraBieHne 0o KOJUIOWIHBIX pacTBOpax.
CriocoObl  BBIpOKEHMSI KOHIIEHTPAIIMM PAaCTBOPOB: MaccoBas JOJisI BEIIECTBA B PacTBOPE, MOJspHas
KOHIIeHTpauus. HacbllieHHble 1 HEHACHIIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BEUIECTB. [pUBHUAIbHBIC HAa3BAHUS OTIEIHHBIX
MPEICTaBUTEIEH HEOPTAHUYECKUX BEIIECTB.



Knaccudukanmss XUMHUYECKHX peaKIuii B HEOPTaHMYECKOW U OPraHWYEeCKOW XUMHHU. 3aKOH
COXPAHEHHs MACChl BEIIECTB; 3aKOH COXPAHCHMs M IPEBPAICHUS DHEPIUU NPH XUMHUYECKHX PEAKIUAX.
TernnoBbie 3G HEKTh XMMUYECKUX peakiuil. TepMoXuMHuYecKre ypaBHEHHUS.

CKOpOCTh XMMHMYECKOW pEaKlUuu, €€ 3aBHUCUMOCTh OT pa3IM4HbIX (akTopoB. ['oMorenHele u
rereporeHHsle peaknuu. Karaaus u kaTains3aTopsl.

OOpatuMble M HeoOpaTHUMblEe peakUMU. XUMHUYECKOe paBHOBecue. KOHCTaHTa XUMHUYECKOTro
paBHOBecHsl. PaKTOPhI, BIUSIOLIIME HA NOJOKEHUE XMMUYECKOTO PaBHOBECHS: TEMIIEPATypa, /aBJIEHUE U
KOHIICHTPALUU BEIECTB, y4acTBYOIMX B peakuuu. [Ipunnun Jle [larense.

Onexrponautuyeckas nucconuanus. CunbHble U ciadble 31aekTpoauTsl. Ctenens qucconuanuu. Cpena
BOJIHBIX PAacTBOPOB: KHCJIOTHas, HEWTpajbHas, wLieqouyHas. Bomoponuslii moxazatens (PH) pactsopa.
I'unponus coneil. Peakiuu HOHHOrO 0OMEHa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiMu. CreneHp okuciaeHus. OKUCINUTENb U BOCCTAHOBUTED.
IIpoueccel OKHCICHMS M BOCCTAHOBJICHHA. BaXHeHIne OKUCIMTENM M BOCCTAaHOBUTENW. Meron
3JIEKTPOHHOIO OajaHca. DIIEKTPOJIU3 PaCTBOPOB U PACILIABOB BEILIECTB.

OKClEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB W HUX IPEBPALICHUM: pa3I0oKEHUE IMEPOKCUAA
BOJOpPOJa B NPUCYTCTBHM KAaTajau3aTopa, MOJEIM KpPUCTAUIMYECKUX PEHIETOK, MPOBEACHHUE pEaKLMi
MOHHOTO OOMEHa, OINpe/eleHue Cpeabl pacTBOPOB € IOMOUIbIO HHAMKATOPOB, HM3Y4YEHHUE BIUSHUS
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLMU U MOJOKEHUE XUMUYECKOT0 PaBHOBECHSL.

Heoprannueckas xumus.

[Tonoxenne HemerauioB B [lepmoandeckoil cucreMe xumuyeckux 3eMeHToB JI.M. Menneneesa u
0COOEHHOCTH CTpOEHMs UX aToMoB. du3nueckue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIoB (Ha
npuMepe KUciaopoja, cepsl, hocdopa u yriepoaa).

Bonopon. [Tonydyenne, puzndyeckne 1 XMMHUYECKHE CBOMCTBA: PEaKIMK ¢ METAJUIAMU U HEMETaJIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuasl. TOILUIMBHBIE DIIEMEHTBI.

I'anorensl. Haxoxnaenue B mpupoze, crocoObl MoiaydeHusi, GU3N4ecKue U XMMHUYECKHE CBOMCTBA.
I"anorenoBoopoasl. BakHeline Kuciopojcoiepxaliue CcoeIuHeHUs rajoreHoB. JlaGoparopHele u
MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTY4YeHHsI raoreHoB. [IpruMeHeHne rajJoreHoB U UX COeAMHEHUH.

Kucnopon, o30H. JlabopaTopHbIe M IPOMBILIUIEHHbBIE CLIOCOOBI MOJIydeHus: Kucnopoaa. dusnueckue u
XMMHUYECKHE CBOICTBA U IPUMEHEHHUE KUCI0PO1a U 030HA. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnaenue B mpupoje, CHocoObl MONy4eHHus, (pu3nueckue W XUMHUYECKUE CBOICTBA.
CepoBogopon, cynsdunbl. Oxcun cepoi(1V), okcua cepri(VI1). CepHuictas u cepHas KUCIOTHI U UX COJIH.
OcobeHHocTH CBOMCTB cepHOM KUCIOTHI. [IpuMeHeHne cepbl U €€ CoeTMHEHUH.

Azot. HaxoxxaeHue B mpupoze, criocoObl Mojy4deHus, GU3n4ecKue 1 XUMHUECKHe CBOMCTBA. AMMMAK,
HUTpUAbL. OKcuabl a30Ta. A30THCTas M a30THAas KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [I[puMeHeHne a30ta u ero coeAMHEHUN. A30THBIE YI00pEHUSI.

®dochop. Haxoxnenne B mpupojne, CrocoObl MOTydyeHUs, (PU3MUECKHE W XUMHUUYECKHE CBOMCTBA.
®ochunsl u pochun. Oxcuasl Gocdopa, pochopras kucinora u e€ conu. [Ipumenenue docdopa u ero
coequHeHmnit. @ocdopHbie yI0OpeHHS.

VYrnepon, HaxoxzaeHue B mpupojge. AimorponHble Monupukanuu. dusnueckue U XHUMHUYECKHE
CBOMCTBa MpPOCTBIX BeIECTB, 00Opa3oBaHHBIX yriepogoM. Oxcupn yriepona(ll), oxcun yriepoma(lV),
yrojbHasi KUCJIOTa U €€ colu. AKTUBHUPOBAHHBIA Yroisb, aacopouus. dysiepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IpuMeHeHne NpoCThIX BEIECTB, 00Pa30BaHHBIX YIIIEPOJOM, H €0 COSIMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl MoidydeHHs, (U3Mueckrue U XUMHUYECKHE CBOICTBaA.
Oxcup kpemuusa(1V), kpemHueBast KuciaoTa, CUIUKaThl. [IpuMenenne kpeMHus U ero coeauHeHuit. CTekIo,
€ro MOJy4YEHHUE, BUJIbI CTEKJIA.
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[Tonoxxenne metamioB B [lepuoanueckoii cucreMe XUMUYECKUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UYeK aToMOB MeTauioB. OOmue ¢usnueckue cBoicTBa MeTaioB. [IpumeHenue
METAJUIOB B OBITY U TeXHHKE. CIIJIaBbl METAJJIOB.

DNEKTPOXUMHUYCCKUA P HampspkeHuid MetawioB. OOmme crmocoObl  MOTYYSHHS] METalIoB:
TUIPOMETAJUTYprusi, MUPOMETALTYprus, snekTpometautyprus. [lonstue o xoppo3uu mMeTtaysioB. CriocoOsl
3aIIUTHI OT KOPPO3HUH.

OOmas xapakrepuctika MetaiioB |A-rpynmer [leproanyeckoil cucTeMbl XUMHUYECKUX 3JEMEHTOB.
Hatpuii n xanwii: monydeHue, GU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX
COETUHEHUH.

Obmas xapaktepuctuka metamioB |IA-rpymnmel [lepuoguyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Maruuil ¥ Kanpluii: nodydeHue, GU3NIecKue 1 XUMHUECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIECTB H
ux coearHeHui. JKECTKOCTh BO/IBI U CIIOCOOBI €€ yCTpaHEHMS.

AnroMuHuil: nonyueHue, GU3NYECKUE U XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA U
€ro coeAMHEeHUW. AMQOTepHbIe CBOWCTBA OKCHJA M THAPOKCHAA alFOMHHHUS, THUIPOKCOKOMILIEKCHI
TFOMUHMUSL.

OOmass xapakTepucTuka MeTauioB 1ooouHslx noarpynn (b-rpynm) Ilepuonnueckoil cucremsl
XUMHUYECKUX 3JIEMEHTOB.

dusnyecKkrue U XUMUYECKUE CBOWCTBA XpoMa U ero coenuHeHnil. Okcuasl u ruapoxcuap xpoma(ll),
xpoma(lll) u xpoma(VI1). XpomaTsl 1 qUXpOMAaThl, UX OKUCIUTEIbHBIE CBOMCTBA. [lonydyeHure u npumMeHeHue
Xpoma.

dusznueckue M XMMHYECKHME CBOMCTBA MapraHla M €ro coequHeHud. Baxuelue coeanHeHUs
mapranna(ll), mapranma(lV), mapraana(VI) u mapranna(VIl). Tlepmanranar xaausi, €ro OKHUCIHUTEIbHbBIC
CBOMCTBA.

du3nyeckue U XUMHUYECKHE CBOMICTBa Xkeje3a M ero coeAuHeHU. OKCUAbI, TMAPOKCUIBI U COJH
xene3a(ll) u sxxeneza(lll). [Tonyduenue u npuMeHeHue xeje3a U ero CIIaBOB.

dusnueckue U XUMHYECKUE CBOWCTBA MeIu U €€ coequHeHuid. [lomyueHne u npuMeHenne mMeau u eé
COCIMHECHUM.

[uuk: nonydeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TMIPOKCHUIA IMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHe IMHKA U €r0 COEMHEHHH.

OKcIepUMEHTAIbHbBIE METOJIbl H3Y4EHHUS BEIIeCTB M HX MpEeBpalleHui: H3ydeHHe oOpa3loB
HEMETaJlJIOB, ropeHue cepsl, ocdopa, xKene3a, MarHus B KUCIOPOJE, U3yuyeHue KoJuleKuuu «MeTamisl U
CIUIaBbl», B3aWMOJEWCTBHE ILIEJIOYHBIX U IIEJOYHO3EMENIbHBIX METAJUIOB C BOAOWH (BO3MOXHO
HCIOJIb30BaHUE BUAEOMATEPHUAJIOB), B3aUMOJICHCTBHE IIMHKA U JKeJie3a C PacTBOpaMM KHUCIOT U IIesiouei,
KAueCTBEHHBIE pEAaKIMM Ha HEOPraHWYECKHUE AaHHWOHBI, KaTHOH BOAOPOJAAa M KaTUOHBI METAIUIOB,
B3aMMOJICIICTBHE THJPOKCHIOB AaJIOMUHUS M IIMHKAa C pacTBOpPaMU KHUCJIOT W IIENO0Yel, penieHue
SKCIIEPUMEHTANIbHBIX 3a1ad 1o TemaMm «l'anorens», «Cepa u e€ coeguHeHUs», «A30T U (ochop U ux
COeUHEHUSY, «IMeTaTbl TJIaBHBIX MOATPYIIY, «MeTasibl MOOOYHBIX MOATPYIII.

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHUH yCTOMYMBOrO pa3BUTHS uenoBedyecTBa. [IoHATHE O HAy4HBIX METOJAX
MO3HAHUSI U METOAOJOTMH HAy4yHOro HcciefoBaHMs. HaydHble NPUHIMIBI OpraHU3aldd XUMHYECKOIO
npou3BojicTBa. [IpoMbIlIeHHBIE CITOCOOBI MOMyYeHUs] BaKHEHIIMX BEIIECTB (Ha IpuUMepe MpPOM3BOJCTBA
aMMMaKa, CEpHOM KHCJIOTHI, MeTaHosa). I[IpomblnuieHHbIE CHOCOOBI MOMYYEHHS METAIJIOB M CIUIABOB.
XUMUYECKOe 3arpsi3HEHUE OKpy’Karolllel cpeipl M ero mocienctsus. Poinb xumuu B obOecriedeHHH
SHEPreTHYECcKoi 0e30M1acHOCTH.

XuMus U 310poBbe denoBeka. JIekapcTBeHHbIe cpencTBa. [IpaBuiia ncronb30BaHMsl JIEKapCTBEHHBIX
npenaparoB. Pojas XUMUM B pa3BUTHH MEIULIMHBIL.
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XUMUS MHIU: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE J0OaBKHU. Poiib XuMuu B 00€CHeYeHUH MHILEBOM
0€30MacHOCTH.

Kocmernueckue u napdromepnsie cpencrsa. beitoBas xumus. [IpaBuiia 6€30macHOTO HCIOTB30BAHUS
MpernapaToB OBITOBOW XUMHUH B TIOBCETHEBHOM KU3HHU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTEepHUalbl (LIEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00peHusI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Marepuanbl s
anekTpoHuku. Hanorexnonoruu.

Pacuérnebie 3anaun.

Pacuérbl: Macchl BelrecTBa WM 00bEMa ra3oB [0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcce WM
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB
peakiyu, €clii OJHO W3 BEIIEeCTB MMEET NpUMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTa
peaklyu, eciy OJTHO M3 BEUIECTB JIAHO B BUJIE PACTBOPA C ONPEACIEHHON MAacCOBOM 10J1€l paCTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM M MOJSPHOW KOHUEHTPALMU BEIIECTBA B PAacTBOpE, JIOJIM BBIXOJA IPOIYKTa
peaxkuu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBSI3€H MpU M3ydeHHH 0o0IIed U Heopranudeckoil xumuu B 11 kiacce
OCYILIECTBIISICTCSI 4Yepe3 HCIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK M TOHITHIA,
MIPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmmue ecTecTBEHHO-HAYUHBIC TTOHATHS: SBJICHUE, HAYYHBIA (DAaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHUHTE3, Kiaccu(ukamnus, TMEepUOJUYHOCTb, HAONIOJIEHHWE, H3MEPEHHEe, OKCHEPUMEHT, MOJEb,
MOJEJIMPOBAHUE.

®dusnka: marepusi, MUKPOMHUDP, MaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HU3OTOIbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTHYECKHI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, UJCANIbHBIN ra3, (M3nuecKrue BeTHUNHBI, SAMHHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kmerka, opraHu3M, SKOcHcTeMa, Ouocdepa, MeTabOIM3M, MAKpO- U MHUKPOIIEMEHTHI,
OCJIKH, XKUPBI, YTJIEBOJbI, HYKJICHMHOBBIC KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK
SHEPTUH B IKOCHUCTEMAX.

I'eorpacdus: MuHepanbl, TOpHBIE TTOPOIbI, MOJIE3HBIE HCKOMaeMbIe, TOTLINBO, PECYPCHI.

TexHonmorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIypIrusi, CTPOUTEIbHBIE  MaTepHUabl,
CEJIbCKOXO035CTBEHHOE IIPOU3BO/JICTBO, nUIIeBas MIPOMBIIIICHHOCTb, (dhapmarneBTHUECKAS
MPOMBIIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMNUU HA YI'JIYBJIEHHOM
YPOBHE CPEJIHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-JESATEILHOCTHBIM IMOJXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOEHHUSl TMpenMera «XHUMHS» Ha YpOBHE CpelHero ooOImero o0pa3oBaHHs BbBIJCIEHBI CIEAYIONINE
COCTABIISIIOLINE: OCO3HAaHUE OOYYAIOUIMMHUCS POCCUHMCKOM TIpa)XTaHCKOW HISHTUYHOCTU; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEICHUIO; HAJTMYMe MOTHUBAIMU K 00YyYEHHIO; TOTOBHOCTb
U CHOCOOHOCTh OOy4aroUMXcs PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MpaBUIaMH M HOPMaMHU
MOBE/ICHUS; HaJM4Me MPaBOCO3HAHMS, SKOJIOTMUECKON KYIbTYphI; CIIOCOOHOCTH CTaBUThH II€JIM U CTPOUTH
KU3HEHHBIE TUUIaHBI.
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JIndHOCTHBIE pPE3YyJbTaThl OCBOCHHUSA MpeAMeTa «XUMHS» OTpa)kaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUUYECKOM NeATEIBHOCTH 00yJaroInXCsl B MPOLIECCe peanu3alud o0pa3oBaTeIbHOM
NeSTEIbHOCTH.

JIM4HOCTHBIE PE3YyIbTATBl OCBOCHHUS MpeaMera «XUMHS) OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTHUECKOHN JIEATENIBHOCTH 00Y4aIOIIUXCS B MPOLIECCEe peain3aluu 00pa3oBaTeabHOMN
NesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M O0S3aHHOCTEH, YBOKEHUS K 3aKOHY H
MIPABOIIOPSIKY;

MIPEJICTaBJICHUSI O COLMAIbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NIEATEIHHOCTH MPHU CO3JIaHUU yUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIBHBIX 33124, BBIMOJHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTMKY M apryMEHThl APYTUX MpH
aHaJIM3e pa3IMYHbIX BUJOB YUeOHOM NesSTEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

IIEHHOCTHOTO OTHOIIICHUS K UCTOPUIECKOMY M HAyYHOMY HACIICUI0 OTCUYSCTBCHHON XHMHUH;

YBOXKEHUA K MPOIlECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTUYECKOTO TMPUIOKEHHUS XUMUH,
OCO3HaHUs TOr0, YTO JAaHHbIE HAayKH €CThb pe3yJNbTaT JIUTENbHBIX HAONIOACHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTUKOB,

WHTEpeca W IO3HABATEIHHBIX MOTHBOB B TOJYUYCHHUU W IOCICAYIOMEM aHanu3e WHGOPMAIHH O
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIICHWBATh CHUTYAllMH, CBSI3aHHBIC C XUMHUYCCKUMH SIBJICHUSMH, W T[PUHUMATH
OCO3HaHHBIE PEIICHHUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJIEHUE U MOCTYNKHU CBOMX TOBAPHINEH C MO3UIMNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHI ITOCTYITKOB;

4) popMupOBaHHSA KYJILTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M 0Oe30macHOro odpasa >KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT MpaBmiI 0€30MaCHOTO OOpAIlleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOW >XW3HH, B
TPYZOBOH AEATEINBHOCTH;

MOHUMAaHUS I[IEHHOCTH TMpaBWJI HMHIWBUIYaJIbHOTO M KOJUIGKTMBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUSTHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOro BOCIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATENbCKON AESITENbHOCTH, OOIIECTBEHHO
TMIOJIC3HOH, TBOPUECKOH M JIPYTHX BHJAX JIEATCIIEHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYacTHE B PEIICHUU MPAKTHYSCKUX 3a7ad COIMAIHLHOW HANPaBICHHOCTH (B
paMKax CBOEro Kilacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YYEeHHIO Tpodeccuil pa3iauyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS TTPEIMETHBIX 3HAHUH 110 XHMHH;

YBaXKCHHSI K TPYJTY, JIOISAM TPYyJia U pe3yiIbTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpPaeKTOpHH OOpa3oBaHMs, Oymaymiei
npodeccun W peanu3ali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;
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6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTUYECKHU L[EJI€CO00pPa3HOro OTHOMIEHUS K NMPHPOJIE KaK MCTOYHHUKY CYIECTBOBAHUS KM3HU Ha
3emie;

MOHUMAaHHMS TJI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOJIeM, BIMSHUS SKOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHME NTPUPOAHON U COLIMAIIBHOM CPENbI;

OCO3HaHMA HEOOXOJMMOCTH MHCIOJB30BaHMUS JOCTHKEHMM XMMUU JUIsI PELIeHHs BOIPOCOB
palMOHAIBLHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOT'O HENPUATUSA NEHCTBHUM, NPUHOCALIUX BpEX OKPYKAIOLIECH IPUPOJHOM cpele, yMEHus
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTMUYECKHE IIOCIEACTBUS HPEANPUHUMAEMBIX JACHCTBUH U
IIPEIOTBPALLATD UX;

HaJIM4usl Pa3BUTOrO 3KOJOTMYECKOrO MBIIIJIEHUS, SKOJOTHYECKONW KYNIbTYpbI, OIbITA JIEATEIbHOCTU
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI UMHU B [103HABATEIIbHON, KOMMYHUKAaTUBHOM
U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTU M YMEHUS aKTUBHO IIPOTUBOCTOATH UJCOJIOIHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH W OOIIECTBEHHOM
MIPaKTUKU;

NOHMMAaHMsl CHelU(PUKY XMMHUU KaK HayKd, OCO3HaHUS €€ posid B (POPMHPOBAHUHU PALMOHAIBHOTO
Hay4YHOT'O MBIIIJICHHS, CO3JIaHMM LIEJIOCTHOTO IpPEJCTaBICHUs 00 OKpY)KalolleM MHUpE KaK O €IUHCTBE
OPUPOJBl W YEJIOBEKA, B TO3HAHUHM NPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TNPOOJIeM COXpaHEHUS
IIPUPOHOTO PAaBHOBECUS;

yOeXIEHHOCTM B 0CO00M 3HAYMMOCTM XMMHUHM JUIsI COBPEMEHHON LMBMIM3alMU: B €€
I'YMaHMCTHYECKOM HAIpaBJICHHOCTH U BAaXXHOM POJM B CO3JaHMM HOBOI 0a3bl MaTepUanbHOM KyJlbTYphl, B
peleHrH TI00AIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKON 0e30MacHOCTH, B Pa3sBUTHH MEIUIMHBI, OOECIIEYCHUU YCIIOBHH YCIEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJ0T0 YjeHa O0IIeCTBa;

€CTECTBECHHO-HAYYHON I'PAMOTHOCTHU: IIOHUMaHUsS CYLIIHOCTU METOJOB II0O3HAHUS, HUCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh IOJIydaeMble 3HAHUSA JI1 aHAlU3a M OOBSCHEHUS
SBJIGHUN OKpPY)KAIOIIEr0 MHUpa M NPOUCXOASIIMX B HEM HM3MEHEHWH, yMEHHUs JAenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHs] HAa OCHOBE HAyuyHBIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIONIb30BaTh XMMHWYECKHWE 3HAHUS U pelleHus MpolsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPA30BaHMIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUI 10 XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPy/ia B Pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMbI MO XUMHH Ha YpPOBHE CpPETHEr0 OOIIEeTo
o00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJISL (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA o6yt1a}01m/1xc;{ MCKIUCHOUITIIIMHAPHEBIC
(MeXTpenMeTHbIE) OOIeHAyYHbIe TOHSATHUS, OTPAXKAIOIIME IEJOCTHOCTh HAYYHOW KapTUHBI MHpa U
crenu(uKy METOAOB MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dHEPTHs,
ABJICHUE, IIPOLECC, CHCTEMA, Hay‘-IHI-;IfI q)aKT, MIPpUHOMUII, THUIIOTE3d, 3aKOHOMCPHOCTH, 3aKOH, TCOpH,
UCCIieIoBaHue, HaOII0IeHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);
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YHUBEpCaJIbHbIC y4eOHbIC [eHCTBUS (MMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, DEryJSTHBHBIC),
obecnieunBamomne (GopMUpOBaHUE (PYHKIIMOHATBHOW TIPaMOTHOCTH W COLMAIbHOM KOMIECTEHIIMU
oOyJaromuxcs;

CIIOCOOHOCTh OOYYAOIIMXCS UCIOJIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUCCKHE
3HAHHS ¥ YHUBEpCAJIbHbIC yUueOHbIC ICHCTBUS B TO3HABATEIBHOM M COLMAILHOM MTPAKTHKE.

MeranpenMeTHbie  pe3yabTaThl  OTPaXalOT  OBJAJCHHUE  YHHBEPCAJIbHBIMH  yYCOHBIMU
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA Z[ef/'ICTBI/ISIMI/I.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

1) 6a30BbIe JIOrMUYeCKHE AeHCTBUSI:

CaMOCTOSITENIbHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONpENENATh LENU JeATEeIbHOCTH, 3aJaBas HapaMmeTpbl U KPUTEPUU HX JIOCTHIKEHHUS, COOTHOCUTH
PE3yNbTaThl JESATEIILHOCTH C TOCTABICHHBIMU LEISIMH;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUNW MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH XapaKTepHBIC
MPU3HAKK TIOHSATUN W YCTaHABIMBATh WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHATHUS MIJIs
OOBSICHEHUS OT/ACTBHBIX (PAaKTOB U SIBICHUI,

BBIOMpATh OCHOBAHUS M KPUTEPUHU VI KIIacCU(PUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMU,

CTPOUTH JIOTUYECKUE paCCYKIeHUS (MHIYKTUBHBIC, JIEIyKTUBHBIC, IO aHAJOTWHU), BBISABIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS HUCMOJIb3yeMble B XMMUU CHMBOJUYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBATh MOJICIbHBIC MPEJICTAaBICHUS — XUMHYECKHH 3HAK (CHMBOJ) 3JEMEHTa, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMHUYCCKOW PEaKIMH — TMPU PEHICHUH YYeOHBIX IMO3HABATEIBHBIX U MPAKTUICCKUX
3a/a4, MPUMEHATh Ha3BaHHBIE MOJICJIbHBIC TPEJCTABICHUS Jisi BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHI.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHiA;

(dbopMynpoBaTh LEAM U 3aJa4d KCCIIEOBaHUS, HCIIOJIb30BATh IMOCTABJIEHHBIE U CAMOCTOSITEIBLHO
chopMyITHPOBAHHBIE BOMPOCH B KAU€CTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
10 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHHII;

BJIAJIETh HABBIKAMH CAMOCTOATENILHOTO IJIAHWPOBAHUS W TIPOBEACHUS YUEHUUYECKHX SKCIIEPUMEHTOB,
COBEpIICHCTBOBAaTh yMEHHsS HaOII0JaTh 3a XOAOM IIPOLECCa, CAMOCTOSATEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, QGopMymupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3yJIbTaTOB
HCCIIeTOBAHMS, COCTABIATh 0OOCHOBAaHHBIN OTYET O MpoaeTaHHON paboTe;

MpuoOpeTaTh OMBIT YYCHHUYECKOM MCCIEIOBATEILCKON W TIPOEKTHOW JEeATEIbHOCTH, IPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHsS TMPAaKTHYECKUX 3ajad,
MIPUMEHEHHUIO PAa3JIMYHbIX METOJOB MO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCS B PA3WYHBIX HMCTOYHHMKAX WHpopManuu (HaydyHO-TIOMYJSipHAs JIMHTEpaTypa
XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC MOcoOus, pecypchl MHTepHeTa), aHanM3upoBaTh WH(OpMAIUIO
pa3IMYHBIX BHUAOB ©  (HOpM TpEACTaBICHHS, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTb;

(dhopmMynupoBaTh 3aMpOChl M MPUMEHSATH Pa3IMYHBIE METOJBI MPHU TMOUCKE M O0TOOpe MH(MOpMAaIH,
HEOOXOMMOM /17151 BRITIOJIHEHHS YIEOHBIX 3a]1a4 ONPECIEHHOTO THIIA,

MpPHOOPETaTh OMBIT UCTIOIH30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IUYHBIX
MTOMCKOBBIX CHCTEM;
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CaMOCTOSATENILHO BBIOMPATh ONTUMAIbHYIO (hopMy mpeacTaBieHuss nHpopmaruu (cxembl, rpaduku,
UarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTOJIb30BaTh HAY4YHBIH S3BIK B KayecTBE CpEJCTBA HpU paboTe ¢ XUMHUECKOW HHQOpMaIuei:
OPUMEHSATh MEXIpeaAMeTHbIe ((pu3uueckue M MaTeMaTHYeCKHWe) 3HAKM W CHUMBOJBI, (OPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOI TeMBI B XO/I€ TUAIOTA W/WJIH TUCKYCCHH,
BBICKA3bIBaTh UieH, POPMYIUPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIBHO BBITOJIHCHUS TTPEITIOKEHHON
3a/1a4u;

BBICTYIaThb ~C  IPE3CHTALMEN  pe3yJbTaTOB  II03HABATEIbHOM  JESATENBHOCTH, IOJIYYEHHBIX
CaMOCTOATENIbHO HWJIM COBMECTHO CO CBEPCTHHKAaMU IIPU BBINOJHEHUUM XUMHUYECKOIO SKCIEPHUMEHTA,
MPaKTUYECKOU pabOThI IO UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEUIECTB, pealn3allui y4eOHOTO MPOEKTa, U
(hopMyIIMpPOBaTh BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUHN IyTEM COTJIACOBAHMS TMO3UIUH B
xoJie 00Cyxk1eHus 1 00OMeHa MHEHHSIMH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYIIECTBIISATh CBOIO MIO3HABATENbHYIO JEATEIbHOCTD, ONpeaess eé
LeMH U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTUPOBATH MpeIiaraéMblii alfOPUTM
JEHCTBUI TIpU BBIMIOJIHEHUU YUeOHBIX M HCCIIENOBATEeNbCKUX 3a/ay, BbIOMpaTh Haubonee 3peKTuBHBIM
CTOCO0 MX peHIeHUs C YU4ETOM MOTYYEeHHUSI HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbie pe3yabTaThl OCBOEHUS MPOTpaMMbl MO XMMHHM Ha YIIyOJEHHOM YypOBHE Ha YPOBHE
cpenHero oémiero o0pa3oBaHMs BKIIOYAIOT cHElU(pUUEecKre g y4eOHOro mpeamera «XUMHs HayYHbIE
3HAHUSA, YMEHUS U CHOCOObI NEHCTBUI M0 OCBOECHHIO, MHTEPIIPETAIMU M MPEOOpa30BaHUIO 3HAHUM, BUJIbI
JeSITEIbHOCTH 110 MOJIYYEHHIO HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HaHUI B Pa3INYHbIX YUEOHBIX CUTyalMsIX, a
TaK)K€ B PEaJbHBIX XU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XMMHEH. B mporpamme no XMMHH NpEAMETHBIE
PE3YJIBTAThI MIPEICTABICHBI IO FOJIaM U3YyYEHUS.

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXKaroT:

C(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MecTe M 3HAUEHUM OPraHUYeCKOW XUMHMHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ pojiu B 00eCleyeHNH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PEIIEHUH MPOOJIeM
9KOJIOTMYECKOM, SHEPreTHUecKOM M MUIIEBOM O€30MacHOCTH, B PAa3BUTHUM MEIULUHBI, CO3/IaHUU HOBBIX
MaTepHalioB, HOBBIX HCTOYHUKOB HHEPIUH, B OOECNEYEHUH palMOHAIBHOIO IPHPOJOIOIb30BaHMs, B
(bopMHpPOBaHUN MHUPOBO33PEHUsI M OOIIEH KyIbTyphbl YelOBEKa, a TAaKKe SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpejie;

BJIQICHUE CHUCTEMOW XUMHYECKMX 3HAHUU, KOTOpas BKJIOYAEeT: OCHOBOIIOJIAralolINe IOHATUS —
XMMHUYECKHI JIEMEHT, aTOM, SIpO M 3JEKTPOHHAst 000JI04Ka aToma, S-, P-, d-aToMHBIE OPOUTAIIH, OCHOBHOE
U BO30YXJIEHHOE COCTOSIHUS aTOMa, TMOpWAM3alMs aTOMHBIX OopOWTanel, MOH, MOJEKYia, BaJeHTHOCTH,
ANEKTPOOTPHUIATEILHOCTh, CTETIEHb OKHCIIEHHS, XMMHUYECKasi CBS3b, MOJIb, MOJSpPHAs Macca, MOJISIPHBIH
00BEM, YIIepoAHbIN CKeleT, PyHKIMOHANbHAS IpyNna, pagukal, CTPYKTypHbIe (opMyibl (pa3BEpHYTHIE,
COKpaIlléHHBIE, CKEJIETHBIE), M30MEpUs CTPYKTYPHAs U MPOCTPAHCTBEHHAas (F€OMETpHUEcKasi, ONTHUYECKas),
M30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOJAOPOJIbl, KUCIOPOA- U a30TCOJEPKALINE OPraHUYECKUE
COEIMHEHHSI, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COECIUHEHUS; TEOpHH,
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3aKkoHBI (mepuoandeckuii 3axkoH JI. M. MenpaeneeBa, Teopusi CTPOCHMsI OpraHUYECKHUX BemecTB A. M.
bytnepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U TPEBPALICHUS SHEPrUu IpH
XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JEKAIME B OCHOBE NOHUMAaHWS NPUYMHHOCTU M CUCTEMHOCTH XHMHUYECKHUX SIBICHUMN; MPEACTABICHUS O
MEXaHU3MaX XHMMHUYECKMX pEeakUuil, TEepMOJAMHAMMYECKUX U KHHETHYECKMX 3aKOHOMEPHOCTSX UX
IIPOTEKaHMs, O B3aMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKY/IaxX (MHIYKTUBHBIA U ME30MEpPHBIil
s dekrer, opuentanTsl | u |l poma); dakronorudeckne CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30MaCHOM HCIIOJIb30BaHUH BKHEHIINX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU JESTEIHHOCTH
YeJI0BEKa, OOIIMX HAYUHBIX IMPUHIMIIAX XMMUUYECKOI0 IPOU3BOJICTBA (Ha IPUMeEpE MPOU3BOJICTBA METAHOJIA,
nepepaboTKu HEPTH);

c(OPMHPOBAHHOCTh YMEHHU: BBISBIATH XapaKTEpPHbIE NPU3HAKKA MOHATUH, YCTaHABIMBATh UX
B3alMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IMOHSITHS IPU OINMCAHUM COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTb YMEHUIA:

HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABJIEHUS MOJEKYJISPHBIX U  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILLIECTB;

COCTABJIATh yPaBHEHUS XMMUYECKMX peakUUil M pPacKpblBaTh MX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH MOCPEICTBOM COCTABJIEHHUS AJIEKTPOHHOIO OajaHca 3THX PeakLui, peakiuii
HMOHHOI0 0OM€eHa IMyTEM COCTaBJIEHMS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

W3rOTABIIMBATh MOJEIN MOJIEKYJl OPraHMYECKHUX BEIIECTB JUISl WIIIOCTPALUU HUX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHMH: YCTaHABIMBATh IPUHA/JICKHOCTh W3YUYEHHBIX OPraHUYECKUX BEIIECTB
[0 WX COCTaBy M CTPOCHHMIO K OIPENCIIEHHOMY KIIACCY/TpPYIe COSAMHEHHWH, aBaTb UM Ha3BaHHS IO
cucremarndeckoii HomeHknarype (IUPAC) u mnpuBoauTh TpUBHANBHBIE HAa3BaHHUS Ui OTACIBHBIX
IpEJCTaBUTENIEH OpPraHUYECKUX BELIECTB (ITHJICH, alleTUIIEH, TOJIYOJ, INIMLEpUH, 3TUJICHIVIUKOIb, (HDEeHOI,
dbopmanpaeru, aneTaibIerul, aleToH, MypaBbUHas KUCIIOTa, YKCYCHasl KUCJIO0Ta, CTeapuHOBasi, OJIEMHOBAs,
MaJIbMUTUHOBAsI KUCJIOTHI, TJIUINH, alaHWH, MaJibT03a, (PPYKTO3a, aHWJIMH, TUBUHUI, U30MIPEH, XJIOPOIPEH,
CTHPOJI U APYTHE);

C(OPMHPOBAHHOCTh YMEHHUS ONpPENEeNsATh BHUJ XHMHYECKOH CBSI3M B OPraHMYECKHX COEJUHEHUSIX
(xoBaJIeHTHasi U MOHHAs CBS3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJI0XKEHUS TEOPUH CTPOCHUSI OPraHU4YEeCKUX BelecTB A. M.
BytnepoBa 11t 00bsICHEHHS 3aBUCMOCTH CBOWCTB BELIECTB OT UX COCTABA U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE U XHMUYECKHE
CBOMCTBA THUINMYHBIX MPEACTABUTENECH pPa3JIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, AJIKEHOB, aJIKaJUEHOB, AJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOIOB, CIIUPTOB, allbIAETUIOB,
KETOHOB, KAapOOHOBBIX KHCIJIOT, MPOCTBIX M CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHHM W aMHHOB,
aMMHOKHCIIOT, OEJIKOB, YII€BOAOB (MOHO-, IU- U IOJUCAXapU0B), MIUTIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXJy HUMH YPaBHEHMSIMM COOTBETCTBYIOIIMX XMMHUYECKHMX pEaKLUN C HMCIOIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHHS MOATBEPKJaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBHCHUMOCTH
PEaKIIMOHHON CITOCOOHOCTH OPraHMYECKHX COeIMHEHHUH OT KpPATHOCTU M THIIa KOBAJEHTHOM CBs3U (G- U T-
CBSI3M), B3aUMHOT'O BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKHU YIJIEBOJAOPOJHOTO ChIpbs (HE(TH,
MIPUPOJIHBII ra3, yrojs), CocOObI €ro nepepaboTKy U MPaKTUYECKOE IPUMEHEHHE MTPOYKTOB NEepepadboTKH;

c(OPMHPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHMHA O €CTEeCTBEHHO-HAy4YHBIX METOJaX IO3HAHUS —
HAOJIOACHNH, HM3MEPEHHH, MOJEIMPOBAHUHU, DSKCIIEPUMEHTEe (pealbHOM U MBICICHHOM) M YMEHHS
MPUMEHSITh 3TH 3HAHMUS;
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c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE ONIEPALN MBICTUTENIbHOM 1eATENbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMaTU3allMIO, BBISBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3eH — IS
M3yYEHUS CBOVCTB BEIIECTB U XUMUUECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMCHHI: BBISIBISITH B3aUMOCBSI3b XHMHUYECKUX 3HAHUW C TIOHATUSAMH W
MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAyUHBIX MPEAMETOB Uis 0ojiee OCO3HAHHOTO IMOHUMAaHMS
CYLIHOCTH MaTE€pUaIbHOI0 €AMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 110 OPIraHUYECKON XUMHHM JIJIs
OOBSICHEHHS ¥ POTHO3UPOBAHUS SIBJICHHM, UMEIONINX €CTECTBEHHO-HAYYHYIO MIPUPOTY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUEThI MO XHUMHYECKUM (OpMyllaM M YPaBHCHUSIM
XUMHUYECKUX pEeaKUHUid C HCIOoNb30BaHHEM (U3MUECKUX BEJIUYUH (Macca, 0OBEM Ta30B, KOJIMYECTBO
BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HaXOXKICHUIO
XUMHYECKON (OPMYJIbI BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJIIM XUMHYECKHUX JJIEMEHTOB, MPOIYKTaM
CrOpaHwsl, IVNIOTHOCTH Ia3000pa3HbIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUH: MPOrHO3UPOBATh, aHAJIM3UPOBATh U OLEHUBATH C MO3MUIIMMA
HKOJIOTMUECKON 0e30MacHOCTH MOCIEACTBUS OBITOBOM U TMPOU3BOJACTBEHHOH JAESITEILHOCTH YEIOBEKa,
CBSI3aHHON C TepepabOTKOW BENMIECTB, HMCIOIb30BATh MOTYYCHHBIC 3HAHUS I TPHUHATHAS TPAMOTHBIX
penieHuit mpo0aeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUN: CAMOCTOSTENILHO TUIAHUPOBATH U MPOBOJIUTH XUMUUYECKUN HKCIIEPUMEHT
(monmy4yeHne M W3y4YEHUE CBOMCTB OPraHWYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIUU YIIIEBOJOPOJIOB
pPa3IMYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIIMUX OPraHMYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIbHBIX
3ajad MO PAcllO3HABAHMIO OPTaHMYECKHX BEIIECTB) C COONIOIEHHEM IpaBHJ OE30MacHOTO OOpaIIeHUs C
BelIECTBAMH M J1a0OPATOPHBIM O00OpyIOBaHUEM, (OPMYIUPOBATH IIENIb WCCIENOBaHUS, MPEACTABIATH B
pa3Iu4HOl opMe pe3yNnbTaThl SKCIEPUMEHTA, aHATTM3UPOBATH U OLEHUBATh X JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

cOOJII0IaTh MPaBHIIA SKOJIOTUIECKH ENIeCO00Pa3HOr0 TIOBEJACHHUS B OBITY M TPY/AOBOM JACSITEIHHOCTH B
LEISAX COXPAaHEHHUsI CBOErO 3J0pPOBbsI, OKPYXKAOIIEW HNPUPOAHON Cpeabl U JOCTHKEHUSI €€ YCTONYMBOIO
pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JAECHCTBUS Ha KUBBIE OPTraHNU3MBbI ONPEICIEHHBIX OPraHNYECKUX
BEILIECTB, TOHUMas cMbIch nokazarens [1JIK;

aHAIIM3UPOBATh 1E1€CO00Pa3HOCTh MPUMEHEHHUS! OPTraHMYeCKHX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHUSI PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIISITH II€JIEHANIPABICHHBIN MOMCK XUMUYECKON MHPOpMaIUU B
pa3IMyYHBIX HCTOYHHMKAX (Hay4dHass M y4yeOHO-HayyHas JIMTEpaTypa, CpeAcTBa MaccoBoW HH(popMaluw,
WuTepHer u Apyrue), KPUTUYECKH aHATU3UPOBATh XMMHUYECKYI0 WHGOpMaIuio, mepepadarviBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUH C MTOCTABIEHHON y4eOHOM 3a/1adeii.

11 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEJACTABICHUN: O MaTEepHATbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTSIX H
[03HABAEMOCTH SBJIECHUN MPUPOJBI, O MECTE U 3HAUEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJI B
o0ecreueHn yCTOMYMBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUUYECKON, SHEPTETHUECKOW U TMHIIEBON
0€30MacHOCTH, B Pa3BUTHU MEIWIIMHBI, CO3JaHMH HOBBIX MAaTEPHAIIOB, HOBBIX HMCTOYHHUKOB JHEPTUH, B
o0ecrnedeHnr palMoHAIBHOTO TPUPOIOTIONB30BAHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyJIbTYpPhI
YeJI0BEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cperie;

BJIAJICHUE CHCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIUE ITOHATHS —
XMMHUYECKHI 3JIEMEHT, aToM, SIPO aToMa, M30TOIbI, AJIEKTPOHHAs 000J0YKa aroMa, S-, P-, d-aTOMHbIC
opOHTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHSI aToMa, THOpHAM3AlMs aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BAJICHTHOCTb, JIEKTPOOTPHUIIATEIHHOCTh, CTENIEHh OKUCICHHSI, XUMUYecKas CBsI3b (KOBaJCHTHAs,
WOHHAs, METaJUIMYecKas, BOAOPOJHAs), KpHUCTajUIM4yecKas pemérka, XUMUYecKas peakius, pacTBOp,
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AIEKTPOJIUTHI, HEJEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALMsS, CTENEHb JUCCOLMAIMU, BOJOPOIHBIN
MOKa3aTeib, OKUCIUTENb, BOCCTAHOBUTENb, TETJIOBON 3 (EKT XMMUUECKON peakIMH, CKOPOCTh XUMUYECKOM
peakiny, XUMUYECKOE pAaBHOBECHE, TEOPUM U 3aKOHBI (TEOPHUSl HSIEKTPOJIMTHUYECKOM JTUCCOLMAIIUH,
nepuonnueckuil 3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUs MAacChl BELIECTB, 3aKOH COXPaHEHUSA U
MPEBpAIICHUS] SHEPrud MPU XUMHUYECKHX PpEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
NEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMUS,
Jexale B OCHOBE IMOHMMAHMSI NMPUYUHHOCTH W CHUCTEMHOCTH XHUMHUYECKHX SIBJICHUW; COBPEMEHHbIC
MPEACTABJICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJMOJEKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHMW3MaxX XUMHUYECKMX pPEaKUUW, TEPMOJWHAMUYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O XHUMHYECKOM DPaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(hakTOJIOrMUECKUEe CBEJICHUS O CBOIMCTBAaX, COCTABE, MOJTYYCHUH U OE30MMaCHOM HCIOJIb30BAHUN BKHEHTITHX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECCKOU JCSITEILHOCTH YEJIOBEKA, OOMIMX HAYYHBIX MPUHIIUIIAX
XUMHUYECKOTO ITPOU3BOICTBA;

cOPMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepHbIE IPU3HAKK TMOHSTHUM, YCTaHABIMBATH UX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPHU ONMHUCAHUM HEOPTaHMUECKUX BEIIECTB M HMX
IIPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XMMHUYECKYI0 CHUMBOJMKY MJi COCTaBleHUs (HopMyll
BEIIECTB U YPaBHEHUU XMMHUYECKUX peakuui, cucreMatudeckyto HomeHkaarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUA OT/ACIIbHBIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUS ONPECIIATh BAICHTHOCTh U CTETICHh OKHCIICHUS XUMHYECKUX 3JIEMEHTOB
B COCAMHEHUSX, BUJ XHUMHUYECKON CBA3M (KOBAJICHTHAs, WMOHHAs, METAJIMYecKas, BOJOpOJHAs), THUI
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BU/Ia XUMHYECKON CBS3H H
TUTNA KPHUCTAUIMYECKOW pPEmETKH, OOMEHHBIH W JIOHOPHO-AKIEHTOPHBIA MEXaHU3MbI 00pa30BaHUS
KOBAQJICHTHOM CBSI3U;

c(hOpPMUPOBAHHOCTh YMEHHUU: KJIACCU(UIMPOBATH: HEOPraHMYECKHE BEIIeCTBA IO HUX COCTaBy,
XUMUYECKHUE PEAKIUU MO Pa3IMYHBIM MPU3HAKAM (YHUCITY U COCTaBY PEarvpyloluX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, 3MEHEHUIO CTETICHEW OKHCIICHUS JIEMEHTOB, 0OpAaTUMOCTH, YYaCTUIO KaTajlu3aropa u
JpyTHE); CAMOCTOSITENBHO BHIOUpPATh OCHOBAHUS W KPUTEPHH IS KIACCHU(PHUKAIMU W3Y9aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKpPBIBaTh CMBICI Tepuoauyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTePU30BaTh AINEKTPOHHOE CTPOECHHUE ATOMOB U HOHOB XUMUYECKUX
3JIEMEHTOB NepBOro—uerBéproro nepuonoB Ilepuommueckoit cucremsl .M. MenaeneeBa, HCHONIb3ysS
MOHSATHS «OHEPIeTHUYECKHUE YPOBHM», «IHEPreTHUECKUE IMOAYPOBHH», «S-, P-, O-aToMHBIC OpOUTAINY,
«OCHOBHOE M BO30YKJIEHHOE YHEPTreTUUYECKHE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHMS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COEJUHEHHUI 1o nepuojaaM u rpynnam [lepuoandeckoil cucremsr J.
N. MenneneeBa, BaJIeHTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX AIIEKTPOHHBIX
000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUN: XapaKTEPU30BaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAY HEOPraHUYECKUMH
BEILIECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX PEaKLIUA;

c(hOPMHUPOBAHHOCTh YMEHHsI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
MOCPEJICTBOM COCTaBJICHUSI DJIEKTPOHHOTO OallaHCca 3THUX pPEaKIHi; pPeaKkIuid HOHHOTO OOMEHa MyTEéM
COCTABJIICHMSI WX TIOJHBIX W COKpPAUIEHHBIX MOHHBIX YpPaBHEHMI; peakuuid TUIpONn3a; peakuui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHS);
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c(OPMUPOBAHHOCTh YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHHS XHMHUYECKUX peakuui c
y4€TOM HX DSHEPreTHYECKHX XapaKTEePUCTUK, XapaKTep H3MEHEHUS CKOPOCTH XHUMHUYECKOH peakuuud B
3aBUCHMOCTH OT DPa3IWYHBIX (DAKTOPOB, a TAKXKE XapakTep CMEIIEHUS XUMHYECKOTO PAaBHOBECHS O]
BJIMSIHUEM BHEIIHUX Bo3jaelcTBull (mpuHuun Jle Hlatense);

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMMHUYECKHE pEaKkIuH, JieXkallueé B OCHOBE
MPOMBIIIJICHHOTO TOJyYEHUs CEpHOM KHCIOThI, aMMHaka, OOIIMe HayuyHble MNPUHIMIBI XUMHUYECKUX
MIPOU3BO/ICTB; IEJIECO00Pa3HOCTh MPUMEHEHHUSI HEOPTAHUYECKUX BEIISCTB B MPOMBIIUICHHOCTH U B OBITY C
TOYKHU 3PEHUSI COOTHOILICHUS PUCK-TIONB3A;

c(OpPMHUPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAHUN O METO/IaX HAYYHOIO MMO3HAHUS SBICHUN MPUPOIBI —
HaOIto/IeHue, U3MEpPEeHUe, MOEIMPOBAHUE, IKCIEPUMEHT (pealbHbI M MBICICHHBIH), HCIOIb3yEeMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUs IPUMEHSTh 3TU 3HAHUS MIPU IKCIIEPUMEHTAILHOM UCCIIEI0BAHUH BEIIECTB U
Ui OOBSICHEHHSI XMMHUYECKUX SIBIICHUH, WUMEIONIMX MECTO B TPUPOJE, MPAKTHUYECKON IeATEIbHOCTH
YeJl0OBeKa U B TIOBCETHEBHOM JKU3HU;

cOPMUPOBAHHOCTh YMEHUSI BBIABISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUH C MOHATHSAMH H
MPEJICTABICHUSIMA JIDYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Juis Oojiee OCO3HAHHOTO IMOHUMAaHUS
MaTepuaIbHOTO SAMHCTBA MUDA,

c(OPMUPOBAHHOCTh YMEHHSI MPOBOAUTH PACUYETHI: C HCIIOJIB30BAHMEM IOHSATUH «MaccoBas 0JIA
BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHIIEHTPALIMS»; MACChl BEIIECTBA WM 00bEMA ra3a Mo U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacce€ HWIM OOBEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB; TEIJIOBOTO
spdexTa peaknuu; 3HAYCHHS BOJOPOIHOTO MOKa3aTesl pPacTBOPOB KHUCIOT W INEIOYeld C HM3BECTHOM
CTENEeHbIO JUCCOLMANUU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKUUU, €CIU OIHO U3
HCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C OMpeIeIEHHON MaCCOBOM J0Jei pacTBOPEHHOTO BEIIECTBA MU
JIaHO B U30BITKE (MMEET MPUMECH); 10JIM BbIX0/1a IPOJYKTA peakuu; 00bEMHBIX OTHOILLEHU ra3oB;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOSITEIIFHO TUTAHUPOBATH M MPOBOJIUTH XUMHUYSCKUN IKCIICPUMEHT
(mpoBeseHUE peaklMii HOHHOTO OOMEHa, MOATBEPKACHHE KadyeCTBEHHOI'O COCTaBa HEOPTraHUYECKHX
BEIIECTB, OMpENEJICHHE CPEAbl PACTBOPOB BEIIECTB C IOMOIIbIO HWHAMUKATOPOB, H3yYCHHE BIIHUSHUS
pa3IUYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUH, pelIeHrne IKCIIEPUMEHTAIbHBIX 33/1a4 TI0 TeMaM
«Mertamney u «Hemeramnei») ¢ coOmofeHueM TpaBuil O€30MacCHOrO OOpalieHusi C BEHIECTBAaMU U
nmabopaTopHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH IeNb UCCIEAOBAHUS, IPEACTABIATh B pa3IndHON popme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOPMUPOBAHHOCTh yYMEHHWH: COONIOMATh TMpaBWia TOJB30BAHUS XHUMHUYECKOW TIOCYIOM U
abopaTOpHBIM O0OpPYAOBaHUEM, OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH 10
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB, SKOJOTHYECKH 1I€IECO00pa3HOr0 MOBEICHUS B OBITY U
TPYZIOBOM JAESATENbHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKAIOMIEH NPUPOAHOW Cpenbl U
JOCTIDKEHHST €€ yCTOWYMBOTO PAa3BUTHS, OCO3HABAaTh OMACHOCTh TOKCHYECKOTO JCHCTBUSA Ha >KHUBBIC
OpraHU3MbI ONIPEICTIEHHBIX HEOPTaHUUECKHUX BEIIECTB, TOHUMAas cMbIC noka3atens [TK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH LIeTICHANPABICHHBIA MOMCK XUMUYECKOW MH(POpPMAIIUU B
pa3NMYHBIX HCTOYHHMKAX (Hay4dHas W y4yeOHO-Hay4yHas IUTEpaTypa, CpeAcTBa MaccoBoW HWHGOpMaIuH,
WNHTepHer m apyrue), KPUTHUYECKH aHAIM3UPOBATh XMMHUUYECKYI0 WH(}OpMmaiuioo, nepepadaTeiBaTh €€ U
WCIIOIh30BaTh B COOTBETCTBUM C MTOCTaBJICHHOW YUeOHOMU 3a/1auei.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (un¢posBbie)
n/n NMPOrpamMmbl Bcero Konrponbupie  Ilpaxtireckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Pazgea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX coeqruHeHU A. M. 8
byrneposa
Wroro mo pazneny 8
Pa3nea 2. Yraesogopoasbl
91 [IpenenbHblE yrIeBOAOPOABI — AJKAaHBI, 5
LUKJIOAJIKAHBI
99 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 14 1
AJIKaJIMEHbI, ATTKUHBI
2.3 ApomaTuiecKkue yriaeBoa0pOo bl (apeHbl) 8
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJIOB U X 4
nepepaboTka
2.5 ["anoreHnpon3BOHEIE YTIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst
3.1 Cnuptsl. @eHon 11 1
KapOonunpHbIe COETMHEHUS: aTbACTU/IBI U
3.2 keToHbl. KapOoHOoBBIE KUCITOTHI. CII0KHBIC 21 1
s¢upsl. XKups
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3.3 VriaeBoasl 9 1
Uroro no pazneny 41
Pasnen 4. A3oTcoaep:kamye opraHudecKkue coeIMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 12 1 ‘ 2
Uroro no pazueny 12
Pa3znea S. BbicokoMoJieKyJISIPHbIE COeINHEHUS
5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 ‘ 1
Htoro no pazneny 6
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 3 6
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM un¢poBbie
Ne ni/nt P Konrpoabnbsie IIpakTnueckne (1udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepnonnuecknii 3akoH
1.1 u [lepuonnueckas cuctemMa XMMHUYECKUX 9
anemenToB 1. . Menneneena
12 CtpoeHnue BeriecTBa. MHOrooOpasue 1 1
BEILIECTB
13 XUMHUYECKUE PEAKITHH 19 1 3
Hroro no paszneny 39
Paznen 2. Heoprannueckasi XumMus
2.1 Hemeramisl 31 1 3
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2.2

Merasuisl 23 1

Uroro no pazueny o4

Pa3gen 3. Xumusd 4 ;Ku3Hb

MeToabl NO3HAHUSA B XUMHUU. XUMHUA U

3.1 9
KU3Hb
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4

MNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmnuecTBo yacos
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero
padoThI padoThI
1 [IpenmMer u 3HaUeHHE OPraHUYECKON XUMUH, IPEJCTABIEHUE O MHOTOO0pa3uu 1
OpPraHWYECKHUX COeITUHEHHUN
9 DIIEKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U BO30OYXAEHHOE 1
cocTosiHUs). BajeHTHBIE BO3MOXXHOCTH aTOMa yriiepoja
3 XuMHUYECKas CBSI3b B OPraHMUECKUX COCTUHEHUAX. MeXaHU3Mbl 00pa30BaHMs 1
KOBQJICHTHOH CBSI3H, CIOCOOBI pa3phiBa CBsA3EH
4 Teopus cTpoeHust opraHu4eckux coenqnHeHnid A. M. bytiieposa 1
5 Buast uzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE 2(P(EKTHI B 1
MOJIEKYyJIaX OPraHUYECKUX COCTUHEHUI
5 [pexncraBnenue o knaccudukanum u cucremarndeckas Homenknarypa (IUPAC) 1
OpPraHUYECKUX BEIECTB
7 Knaccudukanus peakiuii B OpraHUI4eCKON XUMHUH 1
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Cucremarusanusa 1 0000IeHNE 3HAHUI 110 TEME

AJIKaHBI: TOMOJIOTUYECKHUIA psill, 00mast popmyiia, HOMEHKIIATYpa U H30MEPHs,

o AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10 dusnyueckue U XMMUYECKHE CBOWCTBA aJIKaHOB

11 Haxoxnenue ankanoB B npupoje. CrnocoObl MONy4eHNs U TPUMEHEHUE aJIKaHOB

12 [Tuknoankansl: odmas GopMyia, HOMEHKIATypa U U30MepUs, 0COOEHHOCTH
CTPOEHMS U XUMUYECKUX CBOMICTB, CIIOCOOBI ITOJIyYEHUS U IPUMEHEHUE
Penienune pacuéTHbIX 3aa4 Ha ONpeieleHne MOJIEKYIIIpHON (OPMYIIbI

13 OpPraHUYECKOT0 BEILIECTBA II0 MAaCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOJISALINX B
ero cocra. Cucremaru3zanus U 0000IIeHNE 3HAHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHIA psiJl, 00mas popmyiia, HOMEHKIIATYpa, SIEKTPOHHOE

14 U IIPOCTPAHCTBEHHOE CTpoeHue MoseKyl. CTpyKTypHas U LUC-TPaHC-U30MEPHS
QJIKEHOB

15 Pu3nyecKue 1 XMuMHUYECKHE CBOMCTBA ankeHOB. [IpaBuino MapkoBHUKOBa

16 CriocoObI nostyyeHus 1 IPUMEHEHNE alIKEHOB

17 [IpakTuueckas pa6ora Ne 1 nmo Teme "llomyuenue 3TuneHa U U3y4eHHUE €ro
CBOMCTB"

18 Penienune pacu€THbIX 3aa4 Ha ONpeIeTeHne MOJIEKYIIIPHON (hOPMYIIbI
OpPraHMYECKOTO BEIIECTBA

19 AJKanueHsl: CONpPsHKEHHbBIE, U30JIMPOBAaHHbBIE, KyMYIHpoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOEHUS

20 XHUMHYECKUE CBOMCTBA COMPSKEHHBIX JTMCHOB

21 CriocoObI nostyueHus 1 IpUMEHEHHE allKaleHOB

99 AJKWHBI: TOMOJIOTUYECKHH psajl, o0mmias Ghopmysa, HOMEHKIIATypa, JJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, PU3NYECKUE CBOWCTBA

23 XVMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peaklInM HA TPOMHYIO CBSI3b

25 CriocoObI nostyueHus 1 IPUMEHEHNE alTKUHOB
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Pemenue 3amad: pacu€rhl 0 ypaBHEHUIO XUMUUYECKON peaKIuu

27 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe
ApeHbI: TOMOJIOTUYECKUH psijl, o011ast popmysa, HOMEHKIATypa. DJIEKTPOHHOE

28 Y TIPOCTPAHCTBEHHOE CTPOSCHUE MOJICKYJI O€H30J1a ¥ TOJyoIa, UX (U3uIECKre
CBOICTBa

29 XUMHYECKUE CBOWCTBA aPEHOB: PEAKIIMH 3aMelleHUs

30 XVWMUYECKUE CBOWCTBA aPCHOB: PEAKITUH MMPUCOCTUHEHUS, OKHCIICHHE
TOMOJIOTOB OeH301a

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA

39 Pemenue pacuéTHBIX 3371a9 Ha ONPEICTICHUE MOJICKYISIPHON (hOPMYJITBI
OpPTaHMYECKOTO BEIIeCTBA

33 CrniocoObI Moy4eHus U IpUMEHEHHE apeHOB

34 I'ereTnueckas CBA3b MEKIY PATMUYHBIMU KJIACCAMH YTIIEBOJIOPOIOB

35 Pacuétel mo ypaBHEeHUAM XUMHUECKUX peakuuid. CuctemaTu3anus 1 00001IeHne
3HaHUM MO TeMe

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

37 KameHHbI# yroib ¥ NpoIyKThl €ro nepepadboTku

38 Hedtp u ciocoOs1 €€ nepepabotku. [Ipumenenne npoaykToB nepepaboTku
He(TH

39 I'eneTnueckas CBA3b MKy PA3TMUHBIMA KJIACCAMH YTIIEBOIOPOIOB

40 lanmoreHompon3BOAHBIE YTIIEBOAOPOIOB: IIEKTPOHHOE CTPOCHUE; PEAKITUU
3aMeIICHHS rajoreHa

41 JlelicTBue mienodei Ha TaJIOreHIPOU3BOAHBIE. B3auMoencTeue
JUTAJIOTEHAIKAaHOB C MAarHUEM U ITUHKOM

42 CuctemaTtuzanus 1 0000IIeHNEe 3HAHUH 110 pa3aeny "YTriaeBoaopoab"”

43 KonTponbHas padora no teme "YriieBo1opoist"

44 [IpenenbHBIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUH Psifl, 001Iast popmya,

CTpOEHHE MOJIEKYJI, U30MEPHs, HOMEHKJIaTypa, Kilaccupukanus, Gpusnieckue
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CBOMCTBA

45 XVMHUYECKUE CBOWCTBA MIPEICITBHBIX OJHOATOMHBIX CITUPTOB

46 CnocoObI MoTydeHus1 1 TPUMEHEHUE OJTHOATOMHBIX CITUPTOB

47 [IpocTeie 3¢hupsl: HOMEHKIIATYpa U U30MEpHsL, 0COOEHHOCTH (PU3MUYECKHUX U 1
XUMHYECKHX CBOHCTB

48 MHOTr0aTOMHBIE CITUPTHI: ATHJICHIIIMKOIb M TIUIEPHUH, UX (GU3HUYECKUE U 1
XUMHYECKHE CBOMCTBA

49 CniocoObI Moy4eHus U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB 1

50 ®DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NYeCKUue cBoWcTBA. TOKCHUHOCTH (peHOIa 1

51 XuMHu4ecKue cBoicTBa (heHoa 1

52 Crioco0bI mostydeHus 1 NpuMeHeHne QeHoa 1

53 [TpakTrueckas padota Ne 2. PeneHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME 1
"Crupthl ¥ heHOoNBI"

54 CucreMmaru3zanus 1 0000IeHE 3HAHUH 110 TEME 1

55 AnbAeTubl U KETOHBI: JIEKTPOHHOE CTPOCHUE KapOOHMIBHOM TPYIITIHI, 1
TOMOJIOTHYECKHE PSI/IbI, 001Ias (hopMylia, H30MepHrsi 1 HOMEHKIIaTypa

56 Anbaeruipl U KeTOHBI: (U3NYECKUE CBOWCTBA; PEAKIIUU MPUCOCTUHEHUS

57 Peakmiu okucICHHS 1 KAYECTBEHHBIC PEAKIINH aJTbJICTHIOB U KETOHOB

58 CriocoObI nostyueHust ajlbIeruI0B U KETOHOB

59 OIHOOCHOBHEIE MpeIeNIbHBIC KApOOHOBEIE KHCIIOTHI, 0COOCHHOCTH CTPOSHUS MX 1
MOJICKYIT

60 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIOT, UX (PU3UUYECKUE CBOMCTBA

61 XVWMHYECKUE CBOWCTBA MIPEICTBHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT

62 Oco0eHHOCTH CBOICTB MypaBbHHOM KHCTOTHL. MHOT0OOpa3ue KapOOHOBBIX 1
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETIPEACTbHBIX M APOMATUYECKUX KAPOOHOBBIX,

63 JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIIMX 1

KapOOHOBBIX KHUCIIOT
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64

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT

65 Crioco6bI mostyueHus 1 NpUMEHEeHHEe KapOOHOBBIX KHCIIOT

66 CrnoxHble 3(hupbl: TOMOJIOTHYECKUN P, 001ast popMyiia, n3oMepus U
HOMEHKJIATypa

67 Ou3nuecKue U XUMUYECKHe CBOWCTBA 3(UPOB

68 Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHHUIO XUMUYECKON PEAKIUH, HA
OTIpeieIeHNe MOJIEKYIJIIPHON (POPMYIIbI OPTraHUYECKOTO BEIIECTBA

69 [Tpaktuyeckas padora Ne 3. PemieHue sKkCriepuMEHTaNIbHBIX 337124 110 TeEMe
"Kap6onoBsie kucnotbl. CioxHbie dQupbr"”

70 Kupsrl: ctpoenue, pusndeckne U XUMHYECKHAE CBOMCTBA (THIPOIIN3)

71 Oco0eHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX OCTATKU HENPEIEIbHbBIX )KUPHBIX
KHca0T. JKUphl B mpupoze

79 Mpbuia Kak coiv BbICIINX KapOOHOBBIX KHCIIOT, X Motolee Aeiictsue. [lonstue
0 cuHTeTH4ecKkux Moromux cpencreax (CMC)

73 ['enetnueckas CBSA3b YIi€BOJOPOAOB U KHCIOPOICOAEPIKALINX OpraHNUYECKUX
BEIIECTB

74 Pacuérsl o ypaBHEHUSAM XUMUYECKUX PEAKLIUN

75 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME

76 OO11ast XapakTepUCTHKA YTIEBOJOB U KJIacCU(pHUKAIHS YTIEBOAOB (MOHO-, TU- U
HoJICcaxapubl)

77 Momnocaxapusl: (pu3HUecKre CBOMCTBA U HaX0XICHHUE B IPUPOJIE

78 [TpuMeHeHue TI0K03bl, €€ 3HaU€HUE B )KU3HENEATEIbHOCTH OpraHn3Ma

79 Jucaxapunpl: caxapo3a, MaJIbT0O3a U JIakTo3a. Haxoxienue B npupojie u
IIPUMEHEHHE AUCAXAPUIOB

80 [Tonucaxapupl: CTpOEHHE MaKpPOMOJIEKYII, (PU3HUECKHE U XUMUYECKUE
CBOMCTBA, TPUMEHEHHE

81 [TonaTue 06 NUCKYCCTBEHHBIX BOJIOKHAX

82 Penienne pacueTHBIX 3a7a4 Ha ONIPENETICHHUE JOJIU BBIX01a IPOAYKTA PEAKIIUU
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OT TCOPETUUCCKHU BO3MOXHOI'O

83 Cucremartu3zanus u 0000IICHIE 3HAHHM 110 pa3ieny

84 KoHnTtpoinbhas padota mo teme "Kuciaopoacoaepkaiye opraHnuecKue
coenuHeHus"

85 AMUHBI: K1accuuKanys, CTpoeHUue MOJIEKYJ, 001ast popmyrna, u3oMepus,
HOMEHKJIaTypa v (pU3HUecKre CBOMCTBA

86 XUMHYECKUE CBOMCTBA anu(paTHIeCKUX aMUHOB

87 AHWIVH: CTPOCHUE aHWINHA, 0COOCHHOCTH XUMHUYECKUX CBOWCTB aHUJIHA

88 Crioco0bI mostydeHus 1 IpUMEHEHNE anupaTHIeCKIX aMHHOB

89 AMUHOKHCIIOTBI: HOMEHKJIATypa U U30MepHs, (PU3MYECKHE CBOWCTBA.
OTnenbHbIC IPEICTABUTENN (l-AMUHOKHUCIIOT

90 XHUMHUYECKHE CBOMCTBA aMMHOKHCIOT, X OMOJOrNYECKOe 3HaYEHHUE
aMUHOKUCIIOT. CHHTE3 B THAPOIIU3 TENTHIOB

91 benku Kak mpupoIHbIC TIOJIUMMEPbI; CTPYKTYPhI OCIIKOB

92 XUMHUYECKUE CBOWCTBA OEIIKOB

93 A3oTcoIepIKaIie reTepoIuKInIeckue coenaeHus. HykiienHOBbIC KUCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJTb

94 [TpakTiueckast pabota Ne 4. Perienne skcriepuMeHTANbHBIX 33124 M0 TeMe
"A30TcoaepKalue OpraHnyecKkue coequHeHus"

95 [IpakTuueckas padora Ne 5. PemieHue skciepuMeHTaNbHBIX 3a1a4 [0 TEMe
"Pacnio3HaBaHne OpraHUYE€CKUX COEAUHECHMIT"

96 KonTponbHas padoTa 1mo Teme "A30TcoepKaiiue OpraHndecKue COeTUHEHUS "

97 OcHOBHBIE TOHATHS XHMHH BBICOKOMOJIEKYIISIPHBIX COSTMHEHUN U METObI UX
CUHTE3a —IOJUMEPU3AIIHSI U TTOTMKOHACHCAIIUS

98 [TnactMaccel. YTwim3anus u nepepadoTka IiacTuKa

99 DnacToMepbl: HaTypallbHbIN CUHTeTHYECKHE Kaydyku. Pe3nHa

100 BosokHa: HaTypaibHbIe, HCKYCCTBEHHBIC, CHHTETHUECKHE. [lomumephl

CIICOUaJIbHOI'O Ha3HAYCHUA
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101 [TpakTuueckas padota Ne 6. PenieHue sxcriepuMeHTaIbHBIX 33/1a4 110 TEME 1 1
"Pacno3HaBaHue maacTMacc U BOJIOKOH"
102 O060011eHre U cUCTeMaTU3aIUs U3YYeHHOTO MaTepHrasa 1mo TeMe 1
"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KUIIACC
N Konu4yecTBo yacos
Tema ypoka Konrpoabnubsie IIpakTuyeckue
n/n Bcero
padoThI padoThI
1 Atom. CocTaB aTOMHBIX si7iep. XMMUYECKHUH 1eMeHT. H30Tombl 1
2 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIA 1
3 Kraccudukanus XUMUYECKUX 3JIEMEHTOB (S-, pP-, d-, f-anemMeHThI) 1
4 Pacnpenenenue 371eKTpOHOB [0 ATOMHBIM OpOUTAIIAM 1
5 DNeKTPOHHBIE KOHPUTYpAIIMX aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YXJIEHHOM 1
COCTOSTHUH
6 DNeKTpOHHBIE KOH(PUTYpalluy HOHOB. DJIEKTPOOTPULIATETBHOCTD 1
5 [Iepnonnueckuit 3akoH u [lepuonnueckas cucTemMa XMMHUYECKUX 3JIEMEHTOB /1. 1
N. MenneneeBa, CBsA3b C COBPEMEHHON TEOPHUEN CTPOCHUS aTOMOB
8 3aKOHOMEPHOCTH N3MEHEHMSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1
MU IPOCTBIX U CJIOXKHBIX BEIIECTB [0 IPyNIaM U nepuoiaM
9 Cuctematu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe 1
10 Buapl xumudeckoit cBsi3u. MexaHn3mMbl 00pa30BaHUsI KOBAJIGHTHOMN CBSI3H. 1
Bonoponnas cBa3p. MexxMoeKyasipHble B3aUMOAECHCTBUSA
1 BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHON 1
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUAX: COCTaB M HOMEHKJIaTypa 1
13 BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. THIIbI
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KpUCTATNIMYCCKUX PCUICTOK U CBOICTBA BEIICCTB

14 [TonsTue o nucniepcHbIx cuctemax. IIpeacraBnenne o KOJUIOMIHBIX pacTBOpax

15 HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U HEHACBIILIEHHBIE, PACTBOPUMOCT.
Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB

17 Pewrenue 3aiau ¢ ucnosib30BaHUEM MTOHATUH ""MaccoBasi A0JIs1 paCTBOPEHHOTO
BemecTra", "MoJsipHas KOHLUEHTpanus"

18 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB

19 Cucremartu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe
KonTponbnas pabota no Temam "Ctpoenue atoma. [lepuoanueckuit 3akoH 1

20 [Tepuonuueckas cucrtema xumudeckux siaeMenToB JI. 1. Menpaeneenra",
"Ctpoenue BemecTBa. MHOrooopasue BemecTs"”
Knaccuukanus XuMIYecKuX peakiuii B HEOPraHMYECKON M OpraHnYeCcKOn

21 XUMHUU. 3aKOH COXPaHEHUSI MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPTUU NPU XUMHUUYECKUX PEAKLIUAX

22 TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

93 Brruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIUNA U TEPMOXUMUYECKUM
YPaBHEHUSAM

24 CKopocTh XMMHUYECKOH peakliuy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.
Karanus n xaTannszatopsl

25 ['oMoreHHbIe U reTepOreHHbIE PEAKIIUI

26 IIpakTuyeckas padora Ne 1 mo teme "BnusHue pa3ianuHbIX (akToOpoB HA
CKOPOCTb XUMUYECKON peakuuu"

27 OO6paTtumble U HEOOpaTHMbIe peaklui. XUMHUECKOe paBHOBECHE

28 IIpakTuyeckas padora Ne 2 o teme "BnusHue pa3ianyHbIX (pakTopoB HA
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29 OnexTponutuyeckas aucconuaius. CHuibHbIe U cialble 31eKTponuThl. CTerneHb

JUucconranmmn
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HNonnoe npoussenenne Boasl. Cpega BOAHBIX pacTBOPOB. BogopoaHblit

30 1
nokazatenb (pH) pactBopa

31 I'maposns coneit. Peakuuu, mpoTeKarouye B pacTBOpax 3JIEKTPOJIUTOB 1

32 [TpakTrueckas padota Ne 3 o Teme "XuMHUUYECKHE PEAKIIMU B PACTBOPax 1
AJIEKTPOJIUTOB"

33 OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PeakIy. BaxkHel e OKucInuTenu u 1
BOCCTaHOBUTENH

34 MeTo[1 37IeKTPOHHOTO (3JICKTOHHO-MOHHOTO0) OayiaHca 1

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB 1

37 Pemenue 3amay pa3aMvHBIX THIIOB 1

38 Cucremaru3zanus 1 0000IIeHue 3HaHUH 110 TeMe "XUMHUECKUe peakun’” 1

39 KontposbHas padota mo teme "XuMUUYSCKHE peakiuu" 1
[Tonoxenne HemeTaioB B [leprnonudeckoil cucteMe XUMUIECKUX 27€MEHTOB /.

40 W. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. Du3Hueckue CBOCTBa 1
HEMETAJIJIOB

41 Amnotponusi HEMETaUIOB (Ha MpUMepe KUCIIOPoa, cepbl, pocdopa u yriepoia) 1

42 Bogopona: nonyuenue, pusudeckue u Xumuueckue cBoicTBa. ['uapuabt

43 ["aymoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI TIOTYUICHHS, (PU3UIECKIE U 1
XMMHYECKHUE CBOMCTBA

44 I"anorenoBoopoabl. BaskHelIie KUCIOPOACOAepKAIINE COSTUHEHHS TaIOT€HOB 1

45 JlaGopaTopHbIe ¥ TIPOMBIILIEHHBIE CTIOCOOBI MOTYyUYeHHUs TaoreHoB. [Ipumenermne 1
TaJIOTEHOB M UX COCIUHEHHIA

16 [IpakTuueckas padbora Ne 4. Pemienue skciepuMeHTaNbHBIX 33]1a4 10 TEMe 1
"T"anorensr"

47 Kucnopon: naboparopHble ¥ TPOMBINIJICHHBIE CIIOCOOBI MOTY4YeHUS, (PU3HUECKUe 1
U XuMH4ecKkue cBoicTBa. O30H. [IpuMeHeHue Kuciopoaa u 030Ha

48 OKcuIbl ¥ IEPOKCHUIBI 1
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49

Pemenne 3aaa4 pa3IM4YHbIX TUIIOB

Cepa: HaXOXKJIEHUE B PUPOJIE, CIOCOOBI OMyUeHUs, PU3NICCKUE K XUMUICCKHE

50 .
CBOHCTBa

51 CepoBoaopo, cyabduabt

59 Kucnopoaconepxkammue coeaunerus cepbl. OCOOEHHOCTH CBOMCTB CEpHON
KHUCJIOTBI

53 [TpakTuyeckas pabora Ne 5. Pemenue skcnepuMeHTaNbHbIX 3a1a4 1o Teme "Cepa
u e€ coeiMHEHUs"

54 A30T: HaX0XJIEHHE B IPUPOJE, CIIOCOOBI MOTy4eHUs, (PU3NUECKHEe U XUMUUECKUE
CBOMCTBAa. AMMHMAK, HUTPHU]IbI

55 Kucnopoaconepxamue coeuaeHus azota. OCOOCHHOCTH CBOWCTB a30THOU
KHCJIOTBI

56 [TpumeHeHne a30Ta M €ro COeAMHEHUH. A30THBIE yIOOpeHuUs

57 docdop: HaxokKAEHUE B IPUPOJIE, CHOCOOBI MOTyUeHUS, HPUZNUECKUE U
xumudeckue cpoiictBa. Pochuast u Gpochun

58 Oxkcunsl hocdopa, pochopconepxarnire kuciaotsl. Conmu GocPopHOIl KUCTOTHI

59 ITpumenenue pochopa u ero coenunenunit. PochopHsie yaoopeHUs

60 [IpakTnueckas padbora Ne 6. Pemenne skciepuMeHTaIbHBIX 3a7a4 o TeMe "A30T
u ¢pocdop 1 ux coequHeHUs"

61 VYraepon: Haxoncf[eHHe B IIPUPOJIE, AJUIOTPOIHbIE MOTUBUKAIINY; (PU3NUECKHE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yrnepoaa(ll), okcua yrnepona(lV), yronsHas kuciaoTa u e€ coiu

63 Pemrenue 3aa4 pa3InyHbIX THITOB

64 KpemHunii: HaXO)IiI[eHI/Ie B IIPUPOJIE, CIIOCOOBI OTydeHUs, pU3nuecKue u
XMMUYECKHE CBOUCTBA

65 Oxcup kpemuusi(1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI

66 [TpumeHeHne KpeMHUs U ero coeAnHeHui. CTeKII0, ero MojJy4eHue, BU/Ibl CTEKIIa

67 Pemenue 3amay pa3nuvHBIX THIIOB
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68

Cucremaruzanys 1 0000menue 3aaunii no reMe "Hemeramisr"

69 KonTponbnas pabora mo teme "Hemeramibr"

70 AHanu3 pe3yabTaTOB KOHTPOJIBHOMN pabOThI, KOPPEKIIUS OITHOOK

71 ITonoxenne Merauios B [lepuogudeckoi cUCTEME XUMUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS JEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

79 Oo6mue ¢pusznyeckue cBoiicTBa MeTaioB. [lpumeHeHrne MeTamioB B ObITY U
TEXHHUKE

73 CmunaBbl MetaiioB. Kopposust merasios

74 Pemrenne 3ama4 pasnuyHbIX TUIIOB

75 DNEeKTPOXUMHUYECKUH psijl HanpspkeHu MetasioB. OOmue crnocoObl NOIyYeHUs
METaJIIOB
Oo6mas xapakrepucTtrka MetayuioB |A-rpymimer [leproandeckoit cuctemMbl

76 XUMHAYECKHX 3JIeMeHTOB. Hatpuii n kanwmii: monydenue, Gpusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX COCTUHEHUIN
O6mas xapakrepuctuka MeramioB ||A-rpynmnsl [leproanueckoil cucreMsl

77 XUMHUYECKUX JIEMEHTOB. Maruuii U KaJblUii: Mogy4yeHue, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COEAMHEHUN

78 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

79 AnroMuHU: noiay4yeHue, Gu3nueckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHUE

80 AmdoTepHbIe CBOMCTBA OKCHIA U THPOKCH/IA ATFOMUHUS, THIPOKCOKOMIUIEKCHI
QIIOMHUHMS, UX TIPUMEHEHNE

81 Pemenue 3an1a4 pa3nu4HbIX TUIIOB

82 [IpakTuueckas padora Ne 7. Pemienune skciepuMeHTaNbHBIX 33]1a4 [0 TEMe
"Mertasuisl TJIaBHBIX OATPYIIT"

83 OOm1ast xapakTepUCTHKA METAJUIOB NOOOYHBIX noArpymnn (b-rpymm)
Ileproanueckoii CUCTEMbBI XUMUYECKUX JIEMEHTOB

84 Pu3nuecKre 1 XMMHYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHHM, NX TPUMEHEHUE

85 Baxneimue coenuHenus mapraiua. [lepmanranaT kanusi, €ro OKUCIUTEIbHbBIE
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CBOICTBa

du3nuecKkue U XMMHUUECKHE CBOMCTRA JKejle3a U €ro COCI[HHGHHﬁ. HOHy‘-ICHI/Ie u

86 MIPUMEHEHHE CIUTABOB XKele3a 1

87 duznyeckue U XMMHUYECKHE CBOIICTBA MEU U €€ COeIMHEHUH, UX MPUMEHEHUE 1

88 DU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U €r0 COEAMHEHHM, UX IIPUMEHEHHUE. 1
' 1pOKCOKOMITIEKCHI IUHKA

89 [Tpaktuyeckas padora Ne 8. Pemenne skcepuMeHTaNbHbIX 33a4 110 TeMe 1
"MeTaiiibl TOOOYHBIX OArpyHH"”

90 Pemenue 3amay pa3aMvHBIX THIIOB 1

91 O06o0061IeHre ¥ cCHCTeMaTU3alus U3YIeHHOTO MaTepuaa mo teme "Mertauibr" 1

92 Kontponbnas padora mo teme "Mertaibr" 1

93 AHanm3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, KOPPEKIUS OIIHOOK 1

94 Ponb xumun B obecrieueHUM YCTOWYMBOTO pa3BUTUA YenoBeuecTBa. [lonsrue o 1
HAyYHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB

95 HayuHble mpUHITUIIBI OpraHU3ai XUMHYECKOTO TPOU3BOICTBA. 1
[TpombineHHbIe CIOCOOBI MOTYYSHHS BAXKHEUIITNX BEUIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH Cpebl U €T0 IMOCIICICTBUS 1

97 XuMus U 370pOBbe yenoBeka. JIekapcTBEHHBIE CPEICTBA 1

98 Xumust tumy. Poias xumun B o0ecriedeHur MUIeBoi 6€30macHOCTH 1

99 Kocmernueckue u napgromepHsie cpecTBa. beiToBas xumus 1

100 XHMHS B CTPOUTENBCTBE. BaskHeNne CTpOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHaIbl

101 XuMus B CeIbCKOM X03sicTBe. OpraHnuecKrue 1 MHHEPAIbHbBIE YI0OPEHUS 1

102 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 TEME 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

o Xumwust: Yrmyonéuusiii ypoBens: 10 kiacc: yueonuk / B. B. Epémun, H.E. Kyzsmenko, B.1.
Terepun, A.A. Ipo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — 7-e uza., crepeorur. — M.: JIpoda,
2020. — 446 c.

o Xumwust: Yrmyonéuusiii ypoBens: 11 kiacc: yueonuk / B. B. Epémun, H.E. Ky3pmenko, A.A.
Hpoznos, B.B. JIynun; nox pen. B.B. Jlyauna. — 8-e uza., nepepad. — M.: [poda, 2021. — 478 c.
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