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HOSACHUTEJIBHAS 3AIIUCKA

[TporpaMma o XuMu# Ha YPOBHE CPEAHETO 0OIIEro 00pa3oBaHus pa3padoTaHa HA OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii denepamumy,
TpeOOBaHUIl K pe3ysbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanus y4eOHOTO IpeaMera
«Xumus» B 00pa3zoBaTeIbHbIX opranuzanusax Poccuiickoit @eaepannu, peaqn3yronuX OCHOBHbIE
00pa3oBareyibHbIE MPOTPaMMBbI, U OCHOBHBIX MOJOKEeHUM «CTpaTerun pa3BUTHUSI BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

XuMHsi Ha YpPOBHE YIIyOJIEHHOTO H3yYEeHHMs] 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi ywammxcsi 10-11 xmaccoB. HM3yuenue mpeamera,
peaym3dyeMoe B YCIOBUAX AUPPEPEHIUPOBAHHOTO, NPOMGUIBLHOTO OOYYCHHS, MPHU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOMIEKYJIbTYPHYIO IMOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO ISl afaNTalluU UX K OBICTPOMEHSIOLIUMCS YCTIOBHSM JKU3HHU B COLIMYME, a TaKKe
JUTSL TIPOJIOJDKEHUST OOyUYeHUsSI B OpraHHM3aIMsaX Mpo(ecCHOHATBLHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJISIETCS OJTHON M3 MIPUOPUTETHBIX TUCHHUTLINH.

B mporpamme mo XuMuM Ha3zHadeHHE IMpeaMeTa «XHUMHUS» TOIydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJICH, COACPXKaHUS, Pe3yIbTaTOB 00yUeHUS U TPEOOBAaHUH K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHAETENBCTBOM TOMY SIBJISIIOTCS CJCAYIOIIME BBIMOJHIEMbIC
MPOrpaMMOi 0 XUMUHU HYHKITUH:

— MH(OPMAIMOHHO-METOANYECKAsl, pealu3alus KOTOpoil obOecneunmBaeT MOIyUYEHHE
MPEJICTABICHUS O LIEJSAX, COJAEp’KaHUM, OOIIel cTpaTeruu oOydeHHus, BOCIIUTAHUS U Pa3BUTUS
00y4arouXxcs CpeACTBAMHU MIPEIMETA, U3yUYaeMOro B paMKax KOHKPETHOTO MPOQuIIs;

— OpraHM3alMOHHO-IIJIAaHUpYIOIIas,  KOTOpas  IpEeayCMaTpuBaeT  OIpPENEICHUE:
HIPUHIUIIOBCTPYKTYPUPOBAHUSUIIOCIIEI0BATEIbHOCTUN3YyUeHUsTyueOHOroMaTepHaia,
KOJIMYCCTBCHHBIX MW KAQYCCTBCHHBLIX €ro XapaKTCpUCTUK, IMOAXOAOB K q)OpMI/IpOBaHI/IIO
COJIepKaTeIbHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeNbHbIX JOCTHXKEHUN O00ydaronmxcs B
paMKax UTOTOBOM aTTecTalluu B GopMe €AMHOTO roCyJapCTBEHHOI0 3K3aMeHa 10 XUMUHU.

ITporpamma asist yriryOaEHHOTO U3YUEHUS XUMUH:

— yCTaHaBJIMBACT MHBAPUAHTHOE MPEIMETHOE COJIepiKaHue, 00s3aTeNbHOE IS U3YUCHUS
B paMKax OTJAEIbHBIX MPouiIeH, IpeIycCMaTPUBACT pacTIpeIe]ICHUE U CTPYKTYPHUPOBAHHE €T0 110
KJ1accaM, OCHOBHBIM COZIEpKaTelIbHbIM JIMHUSAM/pa3zesiaM Kypca;

— AT MpUMEpHOE pacrpesielieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOro i U3YUYeHUs
OTJENIBHBIX TEM;

— npeajaract MNpUMCPHYIO ITOCICHOBATCIIBHOCTh H3YYCHUA yqe6H0r0 marcpuaiia ¢
y‘-IéTOM JIOTUKH NTOCTPOCHUA KypCa, BHYTPUIIPCIMETHLIX U MCKIIPCIMCETHBIX CBHSGﬁ;

— MaéT METOAMYECKYI0 HWHTEpIpEeTalMi0 Melell W 3a7ad U3y4YeHus mpeaMeTa Ha
yIayOJa€HHOM YpOBHE C YUY€TOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHETO OOIIero
00pa3oBaHUs, CONEPKATCIPHOW XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOW TPOrpaMMbl CpPEIHEro 001mero o0pa3oBaHUs (JUYHOCTHBIX,
MCTAIIPCAMCTHBIX, Hpe,Z[MeTHBIX), a TaKXKE C y‘-IéTOM OCHOBHBIX BHUI0B y‘-ICGHO-HOSHaBaTCHLHLIX



JIEHCTBHUI 00YyYaroImIerocs o OCBOSHUIO COACPKaHUS TMPEMETA.

I[To BceM Ha3BaHHBIM TMO3UIUSAM B MPOrpaMMe IO XUMHUH MPEIyCMOTPEHA
MPEEMCTBEHHOCTh C OOYYeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mero ooOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBJISIFOLIEH co/lepikaHUs Y4eOHOro npeaMera « XuMuUs» OCTaéTcsi BO3MOXKHOCTh BbIOOpa €ro
BapHATUBHOW COCTABJIAIOINICH, KOTOpask TOJIKHA OMPEACISATHCS B COOTBETCTBUY C HAIIPABICHUEM
KOHKPETHOTO POoduIIsi 00yUeHHUS.

B coorBercTtBUM ¢ KoHUentyadbHbIMU mojiokeHUussMu PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro M yriy0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUYeHUS Ha
YPOBHE CpeTHEro 00IIero 00pa3oBaHus XUMHUsI HA yPOBHE YTIyOIEHHOTO H3yUeHUs HAITPABJICH HA
peaTM3anuio MPEEMCTBEHHOCTH C IMOCJICYIOIIUM ITAIOM MOTyYeHUs] XUMUYECKOT0 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHAJIbHBIX €CTECTBEHHO-HAYYHBIX U XMUMUYECKUX JAUCLIUILUIMH B By3ax U
OpraHu3aIysaX cpelHero nmpodeccuoHansHOro 00pazoBanus. B 3Tol CBs3M M3yuyeHHE MpeaMeTra
«X¥UMHs» OPUSHTHPOBAHO MPEHMYIIICCTBEHHO HA PACIIMPEHHUE U YIIIyOJICHUE TEOPETUICCKOW U
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCS, BHIOPABIIUX ONPEACAEHHBIA MPOoriib 00yUueHUs, B
TOM 4YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOMIeT0 TMOJIYYeHUsI XHMHYECKOTo oOpa3oBaHUS B
opranmu3anusax npodeccuonansHoro oopazosanusi. Hapsay ¢ atum, B csetre TpedoBanuii ®I'OC
COO x mIaHHpyeMBIM pe3yJibTaTaM OCBOCHHUS (enepalbHOW 00pa30BaTEIbHON MPOrPaMMBbI
cpenHero obmero oOpa3oBaHUS HW3yYCHHE MpeaMera «XHWMES» OPHCHTUPOBAHO TaKKe Ha
pelieHue 3a/1a4 BOCIUTAHUS M COLIMAIBHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOPMUPOBAHUE Yy HUX
OOIIEMHTEIUIEKTYa IbHBIX YMEHUHN, YMEHUI paloHaNH3aui y4eOHOro TpyJaa U 0000IIEHHBIX
CIIO0CO0O0B JEATEILHOCTH, UMEIONTNX MEXIUCIIUTUTMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocrapisromiuMu mpeamera «XUMHS» Ha yYpOBHE YIIyOIEHHOTO M3Y4EHHUS SIBIISIOTCS
yriayonénnsle Kypebl — «Opranudeckas Xxumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpUHATHI nojoxeHuss ®I'OC COO o paznuuusax 6a30BOro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs MpeaMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOmas M HeopraHu4YecKas
XUMUSD» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHUCTeMa 3HAHUHM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoyiblIMiA  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJE€HHOM ypOBHE M3Yy4eHHUs MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YyBEIMYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX u
CBOICTBaX MX COEAMHEHUN HA OCHOBE PACHIMPEHUS U YIIIyOJIeHUs MpPEJICTaBICHUH O CTPOCHUU
BEII[ECTBA, XUMHUUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IMPOTEKaHUs PEaKIMil, pacCMATPUBAEMBIX C
TOYKHU 3PEHUSI XUMHUYECKOW KMHETHKU M TEPMOJMHAMUKH. V3ydeHne nmepuoandeckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl XMMHUYECKHX  OJJEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa3oBaHUM U pa3pyLIEHUH, a TAKXKe C TOUKU
3peHHst MexaHU3MOoB e€ oOpa3oBanus. M3yueHne TUIIOB peakiuii JONOIHIETCS (OPMUPOBAHUEM
MpEeJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX Ipoleccax M 3JEKTPOJIM3€ pacIulaBOB UM PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMU TNpU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COeIMHEHUN yJensercs oco0oe BHUMaHHME BOIpPocaM 00 3IEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIUi.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COJCpPKAHUE KypCOB XMMUHU YIIIyOJIEHHOTO YPOBHS
U3yYEHUs JJIs KJIACCOB OTpeIeIEHHOr0 MpoduiIst (TJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHUE CMEKHBIEC TPEIMETHI.



Tax, HanpuMep, B coJiep:KaHUU TpeaMeTa Il KIacCOB XUMUKO-(U3HUECKOTo Mpoduiist 60bIIoe
3HayeHue OyayT MMEThb 3JIeMEHThl y4eOHOro marepuana no obmei xumuu. [Ipu u3yuenuun
mpeaMeTa B JaHHOM cliydae aKkIeHT OyJeT cAeslaH Ha OOIIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOPUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyJIIpHas TeOpUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPruH, 3aKOHbI TEPMOAMHAMHKH, SJIEKTPOJIU3a,
IIPEJICTaBJIEHUs O CTPOCHUHU BEUIECTB U JPYTO€.

B T0 e BpeMs B coJiepKaHUU peaAMETa ISl KIIACCOB XUMHUKO-OHOJIOTHYECKOTO TPOHIIS
00NN yAENbHBIN Bec OyleT MMETh OpraHuueckas XuMmus. B 3ToM ciayuae mpefocTaBisieTcs
BO3MOXXHOCThH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3alluu KJIEeTKU KaK
OMOJIOTHYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [lpu stom
3HaHMUSI O COCTAaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CITy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.

B mane ¢opmMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIECHAYYHBIX
METOJIOB MTO3HAHHUS U OMBITA MPAKTHYECKOTO MPUMEHEHHSI HAyYHBIX 3HAHWH M3YYCHUE TIPeMeTa
«Xumus» Ha yrIyOJEHHOM YypOBHE OCHOBAaHO HAa MEXKIIPEJAMETHBIX CBA3IX C Y4COHBIMHU
npeMeTaMu, BXOJSIIMMHU B COCTAB MPEIMETHBIX o0yacTelt « ECTeCTBeHHO-HAYYHbBIE PEAMETHI,
«Maremaruka 1 uHGopMaTHKa» 1 «PyCCKUH SI3bIK U JINTEPATYpay.

[Tpu n3ydyenun ydeOHOTO TpeaMeTa «XHUMHUs» Ha YriIyOJEHHOM YPOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amaueit
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAaHHE OCHOB HAyKH XHMHHU Kak 00JacTu
COBPEMECHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOW JIEATCILHOCTH 4YeJIOBEKa M OJHOTO U3
KOMIIOHCHTOB MHUPOBOMW KYJbTYpbI. PelieHre 3Toi 3a1aun Ha yriryOJEHHOM YPOBHE HM3YYCHUS
peaMeTa mpeArnoaaraeT peaan3auio Takux enei, Kakx:

— (opmupoBaHuE MPEICTABICHUNA: O MaTEPUATBHOM €IMHCTBE MUPA, 3aKOHHO MEPHOCTSIX
Y TI03HABAEMOCTH SIBJIEHUM INPUPOABI, O MECTE XUMHUHU B CHUCTEME ECTECTBEHHBIX HAyK M €€
BeJyllIell poiu B 00€CleueHUH YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MIpobdiieM
HKOJIOTMYECKOH, SHEPreTUUEeCKON U MUIIEBON O€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3/1aHUU
HOBBIX MAaTepHajioB, HOBBIX HCTOYHHMKOB DJHEPIrUH, B 0OECHEeUeHUH palMOHAIBLHOTO
IPUPOJIONIOIB30BaHUsA, B (POPMUPOBAHUN MUPOBO33pEHHS U OOIIEH KyJIbTYpHhI UEIOBEKa, a TAKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpenie;

— OCBOEHHME CHCTEMBI 3HAHWH, JIEKAIINX B OCHOBE XHMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpA: PYHIAMEHTAIbHBIX MOHSATUH, 3aKOHOB U TEOPUN XHUMHUH,
COBPEMEHHBIX IPEICTABICHUN O CTPOCHHMM BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HAIMOJEKYISPHOM, O TEPMOAMHAMHYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUA XUMHUYECKUX pEaKIU, 0 XMMHYECKOM pPaBHOBECHH, PACTBOPAX W JAUCHEPCHBIX
cUCTeMax, 00 OOIKX HAYYHBIX MPUHIIUNAX XUMHUECKOTO MPON3BOCTBA;

- (I)OpMI/IpOBaHI/IC y 06yqa101unxc51 OCO3HAHHOIo IIOHHMMAaHUuA BOCTpC6OBaHHOCTI/I
CHCTEMHBIX XHMHUYCCKUX 3HAHUM JIA OOBSACHEHHS KITFOYEBBIX I/I)I@fl n npo6neM COBpeMeHHOI)’I
XUMHHU, JJIA 00BICHEHHUS n IMPOTHO3UPOBAHUA HBJ’IGHI/If/i, HUMCIOIINX €CTCCTBCHHO-

HAYYHYIOTIPUPOTY;TPAMOTHOTOPEIICHUSTIPOOIIEM,CBA3aHHBIXCXUMUEH, MIPOTHO3UPOBAHMS,
aHaan3a u OLICHKH c HO3UIIUN DKOJOTHYECKOU 0€e30macHOCTH
MOCJIE/ICTBUHOBI TOBOMUIIPON3BOICTBEHHOUIEATEILHOCTUYEIIOBEKA,CBA3AHHOMC XUMHUYECKUM

MIPOM3BOJICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKON BEIIECTB;

— yrinyOneHue TUpeACTaBICHUH O HAy4YHBIX METOJaX IO3HaHMSA, HEOOXOAMMBIX IS
nproOpeTeHus] yMEHUI OPUEHTUPOBATHCSI B MUPE BEIECTB M OOBSICHEHUSI XUMUYECKUX SBJICHHM,



MMEIOLIUX MECTO B IPUPOJIE, B IPAKTHYECKOM NEATENBHOCTH U IOBCEAHEBHOM )KU3HU.
B mmane peanuzanuu mepBOOYEpETHBIX BOCIUTATENBHBIX W PAa3BUBAIOMIMX (DYHKIMH
[IEJIOCTHOM CUCTEMBI CpeHero o0miero 00pa3oBaHus MPU U3YUCHUH MpeaAMeTa « XUMUS)

Ha yriry6nénnom ypoBHE 0c00yI0 aKTyaabHOCTh IPUOOPETAIOT TAKUE LIEITH U 33]a9H, KaK:

— BoCHHUTaHuEe YOEXIEHHOCTH B II03HABAEMOCTH SIBJICHUI NPUPOABI, YBOKEHUSA K
Ipoleccy TBOpPYECTBA B OO0JIACTM TEOPETUYECKUX M MPUKIAJHBIX HCCIEJOBAaHUN B XUMHH,
(dopMHIpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEIH;

— pa3BUTHE [O3HABATEJIbHBIX HMHTEPECOB, HUHTEIUICKTYyallbHBIX M  TBOPYECKHUX
crocobHocTell  oOywarommxcsi, (QOPMUPOBaHME Y HHUX CO3HATEILHOTO OTHOIIEHUS K
camMo00pa30BaHMIO U HETTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICHIIHOM PO eCCHOHATBLHON
U OOIIECTBEHHOH JIEATEIHHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO U
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

— ¢dopMUpOBaHHE YMEHUW M HABBIKOB PAa3yMHOTO MPHUPOAOIOJIB30BAHUSA, Pa3BUTHE
IKOJIOTHYECKON KYJIBbTYPhl, MPHOOPETEHHE ONbITa OOIIECTBEHHO-TIONIE3HOW 3KOJOTHYCCKOU
JIeSATeTLHOCTH.

OO11ee yrcno 4acoB, peKOMEHIOBAHHBIX JIJISl U3yUEHUsI XUMHUH Ha YTIIyOJIEHHOM YPOBHE,
— 204 gacos: B 10 knacce —102 gaca (3 uaca B Henemo), B 11 ximacce —102 yaca (3 yaca B Heemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHU

IIpenmer u 3HaueHWE OPraHUYECKOM XHMMMHU, IPEACTaBIEHHE O MHOrooOpasuu
OpPraHMYECKHUX COCIUHECHUM.

DJNEeKTPOHHOE CTPOECHHE aToOMa YIJepoJa: OCHOBHOE MU BO30YXIEHHOE COCTOSIHHUA.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHX COCHUHCHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN ). THITBI IEpeKpBIBaHMS AaTOMHBIX OpOHTaJIei, G- 1 TT-
cBs3u. OnuHapHas, ABOWHas M TpouHas cBs3b. CrnocoObl pa3pbiBa CBA3EH B MOJEKyJax
oprannveckux Bemniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduse u anexTpodue.

Teopust crpoenust opranudeckux coenuHeHuii A.M. bymiepoBa U cOBpeMEHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COCAUHEHUM.
Monekynsipable ¥ CTPYKTypHble Gopmyibl. CTpykTypHBbIE (OpPMYIIBI pPa3sTUYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, cKenerHas. M3omepus. Buabl wu3zomepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

IIpencraBnenue o kiaccUpUKaMKU OpraHMuecKux BemecTB. [IoHsATHE 0 (pYHKINOHATIBHOM
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX NPEICTABUTENEH.

OcobeHHOCTH M KJIacCU(HKAIMs  OpraHMdeckux  peakuumid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

BKCHepI/IMEHTaHBHBIe METOIbI U3YUYCHHUSA BCIIECTB H UX npeBpame}mﬁ

O3HakoOMIICHHE C 06pa3uaMH OpTraHUYCCKUX BCUICCTB U MaTCPpUAIaMU Ha UX OCHOBC, OIIBIThI
1o MMPEBPAIICHUIO OpTraHU4YCCKUX BCIICCTB npu Harpc€BaHnuu (HJ'IaBJ'IeHI/Ie,
O6erII/IBaHI/ICI/IFOpeHI/Ie),KOHCTPYI/IpOBaHI/IeMOJ_'[eJ'IeﬁMOHCKYHOpFaHquCKI/IXBCH_ICCTB.

Yruesoaopoasl

Ankanbl. 'omonornyeckuii psj ajkaHoB, oOmasdopMyiia, HOMEHKJIATypa U H30MepHsl.
DeKTPOHHOE W HPOCTPAHCTBEHHOE CTPOGHHE MONEKYJ ajlKaHOB, SP>-THOpHAM3aIus
aTOMHBIXOpOUTaNel yriaepoaa, 6-cBsi3b. Kongopmepvi.®uznueckue CBOMCTBA alKaHOB.

XVMMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIUHU 3aMEIICHUS], N30MEPHU3a1H, 1EeTUIPUPOBaHuS,
UKIM3alliY, TUPOJIM3a, KPEKUHra, TopeHus. [lpedcmasnenue o Mmexanusme peakyui
PAOUKALHO20 3aMeWeHUsl.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U MPUMEHEHHE aJTKaHOB.

[Muknoankanel. O6mas ¢popmyia, HOMEHKIATypa U uzomepus. OcoOEHHOCTH CTPOEHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKIJIONPOINAH, NMKIOOyTaH) M OOBIYHBIX (LIMKIIONEHTaH,
IIUKJIOr€KCaH ) HUKI0aIKaHOB. COCcOOBI MOMYyYeHHS U IPUMEHEHUE IUKII0AKAaHOB.

Anxensl. ['omonoruueckuii psi ankeHoB, o01mas popmyIia, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpOEHHE MOJIEKYJI AJIKEHOB, SP2-THOpHAN3AIHS
aTOMHBIXOpPOUTAJICHyIIepoia,o-un-cBsi3u. CTpyKTypHass M reomerpudeckas (IUC-TpaHC-)
n3omepusi. GU3NUeCKrUe CBOMCTBA AJIKEHOB. XMMHYECKHE CBOMCTBA: PEAKIMU MPHUCOCIUHEHUS,
3aMeIleHUs B 0-TI0JIOKEHUE MTPU JBOWHOMN CBSI3H, TOJUMEPHU3ALUM U OKUCIIEeHUs. [Ipeocmasnenue
0 Mexanuzme peaxkyuu neKmpopuabHoco npucoeounenus. llpaBuno MapKOBHUKOBA.



KauecTtBeHHble peakiiy Ha ABOWHYIO CBsA3b. CIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKeHOB.

Anxanuensl.  Kiaccudukamms — ankagueHoB  (CONpsDKEHHBIE,  W30JIMPOBAaHHBIC,
Kymynupogartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOMCTB COMPSIAKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. I[lommmepusanus conpspKEHHBIX aueHOB. CrocoObl
[IOJIyYEHUS U IPUMEHEHHUE aJIKaJUCHOB.

Anxunbsl. ['oMonoruyecKuii paa ankuHOB, 00mIas GopMmysa, HOMEHKIATYpa U U30MEpHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3allMl U TPUMEpHU3aluu, OKUCIeHHs. KucaoTHbIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBEHHBIC peakiMy Ha TPOHHYIO CBs3b. CrOCOOBI
MIOJIy4Y€HUs] U IPUMEHEHUE aJIKUHOB.

ApomMaTtudeckue yrieBoopoasl (apensl). ['omonoruueckuii ps apeHoB, obmas ¢popmyia,
HOMEHKJIATypa M HU30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBIOEH30JIa.
Ilpasuno apomamuunocmu,npumepsl apomamuyeckux coeouneHutl. DuU3NYECKUe CBOIICTBa
apeHoB. XMMHUYECKHUE CBOMCTBA OEH30JIa M €r0 TOMOJIOTOB: PEaKIMK 3aMEelIeHUS B O€H30JIbHOM
KOJIBIIEC ¥ YTIIEBOJIOPOAHOM paJHKae, peaKlUy MPUCOECTUHEHUS, OKUCIICHHE TOMOJIOTOB OeH3011a.
Ilpeocmasnenue o mexanuzme peaxyuii 3nekmpoguibroco samewenus. llpencraBnenue o0
OpPUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTelel B OCH30JbHOM KOJIbLIE Ha MpHUMEpe alKUIbHBIX
paauKanoB, KapOOKCHIIbHOHM, TMIPOKCUIBHOM, aMHHO- M HUTPOTPYMIBI, aTOMOB TaJOTCHOB.
Oco0eHHOCTH XUMHYECKHUX CBOMCTB ctupona. [lomumepusanus crupona. CriocoObl momydeHus: u
MIPUMEHEHNE aPOMATHYECKUX YIJIEBOJIOPOOB.

[Tpupoansiit ras. [lomytHsie HedTsHBIe Ta3pl. HedTh u e€ mpoucxoxaenue. KameHHBbIH
yroilb U TPOAYKTHl ero mepepadorku. CrocoObl mepepadoTKh He(TH: TMEPErOHKA, KPEKHUHT
(TepMHUYECKHM, KaTaTUTUYECKUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOECHUE TaJIOTEHIIPOU3BOJHBIX YIVIEBOAOPOIOB. Peaknuu 3aMenicHus

rajoreHa Ha TUJIPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOZDYAN).

HeﬁCTBHe Ha TaJOTICHIIPOU3BOJHBIC BOAHOI'O U CIHHUPTOBOTO PpacCTBOpa IEI0YH.
BSaI/IMOIIGI\/'ICTBI/Ie JIHUTaJOreHAIKAaHOB ¢ MarHueM W ITMHKOM. [lousmue o MemajliooOpcanudecKux
coeounenusix. Vicnonb3oBaHue raJIOTCHIIPOU3BOJHBIX YTJICBOJOPOAOB B 6LITy, TCXHUKE U IIPpU
CHUHTE3€C OPraHNYCCKUX BCIICCTB.

JKcnepuMeHTAIbHbIE METOAbI H3y4YeHHsl BeleCTB U UX NPeBpPallleHn i
Nzydenne Gpu3nyecKux CBOMCTB yIIeBOJOPOIOB (PACTBOPHUMOCTS ), KAUECTBEHHBIX PEAKIUI
YTIEBOIOPOAOB Pa3IUYHBIX KIAcCOB (oOeciBeurnBaHUe OPOMHOM WM MOJHOW BOJBI, pacTBOpa

NepMaHraHara Kamus, B3aMMOJICHICTBHE areTuIeHa c aMMHUAYHbIM
pactBopoMokcuaacepedpa(l)),kauecTBeHHOCOOHAPYKEHUEYTIEPOJAaNBOAOPOIaB  OPTAHHMYECKUX
BEIIECTBAX, MOJTyYeHHE STHIICHA u U3yYCHUE ero CBOWCTB,

o3HaKoMJIeHHnecKouteKuuaMu«Hepte»n«Yromas»,codpa3iaMuIacTMacc,kaydykoB U PE3HHBI,
MOJICJIUPOBAHKME MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucnopoaconepskamme opranuyecKue coenHeHUs!

[IpenensHble omHOaTOMHbIE CHHUpPTHL. CTpoeHHE MOJIEKYNl (HampuMepe MeTaHola H
sTanona). ['omonoruueckuii psj, oduas popmya, H30MepHsi, HOMEHKJIATypa U KIacCU(pUKAIIHSL.
@dusnyeckne CBOMCTBA TpENENbHBIX OJHOATOMHBIX CIHUPTOB. BoOMOpOIHBIE CBS3UM MEXKIy
MOJIEKYJIaMH CIIUPTOB. XMMUYECKHE CBOMCTBA: PEaKIMY 3aMEIICHHSI, IeTUAPATaIlH, OKUCIICHNS,



B3aMMOJICICTBHE C OPraHUYECKUMU U HEOpraHMYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOaTOMHBIE cnupThl. JlelicTBHE 3TaHONA W METAHOJA Ha OpraHu3M denoBeka. CrocoObl
MOJTyYeHUs U IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢dupsl, HOMEHKIAaTypa U u3oMepus. OCOOCHHOCTH (PU3NYCCKUX U XUMHYECKHX
CBOMCTB.

MHOroaToMHbBIE CHUPTHI — STUICHIIMKONb W TIHIECPUH. DPU3NYECKUE M XHUMHYECKUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACWCTBUE C OPraHUYeCKUMH U HEOPraHUYECKUMU
KHCJIOTaMH, KauyeCTBEHHAasl peakilisi Ha MHOTOATOMHbBIE CIIUPTHL. [Ipedcmasnenue o mexanusme
peaxyuil HyKeo@unbHo2o 3ameujenus. JledicTBrue Ha opranu3M yenoBeka. CrocoObl MOTydeHus U
MPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30IHHOTO SApa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIC
peakiuu Ha QeHon. TokcmuHOoCcTh (enona. CrocoObl MOMydeHHs W MpUMEHeHue (eHoa.
®enondopManbaeriuaHas cMoa.

KapOonumnbpHble COEAMHEHUS — albJeTHAbl M KETOHBL. DIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpymnmbl. ['oMonoruyeckue psapl anbIErHI0B M KETOHOB, oOmias ¢opmyna,
u3oMepusi U HOMEHKIaTypa. Du3uyeckue CBOMCTBAa albJeTH0B M KETOHOB. XHMMHYECKHE
CBOICTBa aJIbJETUJIOB M KETOHOB: PEAKLUM MpUCOeIUHEHUs. [Ipedcmasdnenue o mexanusme
peakyuii HyKieo@puibHo2o npucoeounenus. OKUCICHUE albJeTHI0B, KaUeCTBCHHBIC PEAKIIUN Ha
anpaeruabl. CriocoObl OTYYSHUS ¥ PUMEHCHHE aJThJICTHI0OB U KETOHOB.

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KHCIOThL. OCOOEHHOCTH CTPOEHHS MOJIEKYIJI
KapOOHOBBIX KHCHOT. M3omepuss m HomeHkiarypa. Du3nueckue CBOMCTBAa OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BoopoiHbIe CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEaKIMs 3TepUPHUKAIMM, PEAKLUU C y4acTHEM
yIJI€BOAOPOAHOTO paaukaga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KHUCIOTHL. [loHsTHE O
NPOM3BOJIHBIX KAapOOHOBBIX KHUCIOT — CIOXHBIX 3(QUpPAX, AHUOPUOAX, 2aAN02eHAHSUOPUOAX,
amuoax, numpuiax. MHOrooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpeAeIbHbIX
U apOMaTHUYECKUX KapOOHOBBIX KHCJIOT, JUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BBICIIUX KapOOHOBBIX KHCIIOT: CTEapHHOBAs, MaJbMHTHHOBAS, OJIEUHOBAS,
JUHONIe8Asl, TUHONIEeH08as KUCIO0Thl. CIocOoObI MOTY4YeHNs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusie ¢upsl. ['omonoruyeckuii psig, obmias Gopmyna, U30Mepus U HOMEHKJIATYpa.
dusnueckue 1 XMMUYECKHe CBOMCTBA: THAPOIIN3 B KUCIION U IIEJIOYHON cpejie.

XKupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA JKUPOB: THMAPOJU3 B KHUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKALINX OCTATKH HEMPEIeIbHBIX )KUPHBIX
KucoT. JKupel B mpupoze.

Mpbuia Kak CcOJM BBICIIUX KapOOHOBBIX KHUCIOT, WX Mololee aeucTBue. [lowsmue o
cunmemuyeckux morowux cpeocmeax (CMC).

OOmiass xapakTtepucTuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, JH-U
noymcaxapuasl). MoHocaxapuasl: TIIIOKO3a, (PYKTO3a, eanakmosd, pubosa, 0e3okcupubosa.
dusnueckue cBOicTBa M HaxoxkaeHue B mpupoge. Dotocunres. Onmuueckas uzomepusl.
Konvuamo-yennasa maymomepusi na npumepe MoaeKyavl 210K03bl, npoekyuu Xeyopca, o- u f3-
anomepwvl 2n10KO3bl. XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIMHU C yYaCTHEM CIHPTOBBIX WU

JIbJETUAHOMN rpyn, CIIUPTOBOE u
MOJIOYHOKHCII0eOpoxeHne. I [puMeHeHnermoK03bl,e€3HaueHUEBKU3HEACATEIbHOCTH  OpraHu3Ma.
Jucaxapunsr: caxaposa, MajibTO3a u JIaKmo3a. BoccranasnuBaromue u

HeBOCCTaHaBIuBaromueaucaxapuasl. I uaponusaucaxapunos. Haxoxaenuesnpuponae 51



MIPUMEHEHUE. [Tonucaxapuer: Kpaxmai, TITHKOTeH i [IEJUTI0N03A. Ctpoenue
MaKpOMOJIEKYJIKpaxMasa, NIMKOTr€HauLIeIUTI0I03bl. DU3HUeCKHECBOMCTBAKPAXMaJlan LIEJUTIOJIO3bI.
XUMHUYECKUE CBOWMCTBA Kpaxmaja: TMAPOJIN3, KAaYECTBEHHAs peakuus ¢ MOAOM. XUMHUYECKHUE
CBOICTBA IIEILTIOI03bI: TUAPOIIN3, TTOTYYEHUE dPUPOB LEUTH0NI03bI. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

JKCNePpUMEHTAIbHbIE METOIbI U3yUYeHHs BeleCTB U UX MpeBpalieHni

PacTBOpUMOCTh pa3NMUYHBIX CIUPTOB B BOJE, B3aUMOJACHCTBHE 3TAaHOJNA C HATPHUEM,
OKHCJICHUE 3TWJIOBOI'O CIMPTa B albJErWJ] Ha pPACKAJIEHHOW MEIHOM IPOBOJIOKE, OKHCIICHUE
STHJIOBOTO CIHPTa JUXPOMATOM Kaius (BO3MOXKHO WCIOJIb30BAaHUE BHUICOMATEPUATIOB),
Ka4eCTBEHHBIC PEAKIMU Ha ajbJeruibl (C TUApokcuaoM muammuHcepedpa(l) u ruapokcuaom
meau(Il)), peakmus rimunepuHa ¢ ruapokcunom meau(ll), xumudeckue cBOHCTBa pacTBOpa
YKCYCHOW KHUCIIOTBI, B3aUMOJICHCTBHE pacTBopa IOKo3bl ¢ ruapokcuaom  wmenu(Il),
B3aMMOJICHCTBHE Kpaxmalia C HOJIOM, PEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMaM «CITUpPTHI U
denonby, «KapdoHoBbie KUCIOTHL. CII0KHBIE dPHPBD».

A3oTcoaepxaliue OpraHu4ecKre coeJuHeHHs

AMUHBI — OpraHuyeckue mpou3BogHble amMmuaka. Kiaccudukanuss  amMHHOB:
aHHq)aTHqGCKHG U apOMaTHUYCCKHUEC, IICPBUYHBIC, BTOPUYHBIC U TPCTHUYHBIC. CTpOGHI/Ie MOJICKYJI,
obmas ¢opMyiia, U30MepHsi, HOMEHKJIATypa U (PU3NICCKUE CBOWMCTBA. XMMHUYECKOE CBOMCTBA
aHHq)aTquCKHX AMHUHOB: OCHOBHBIC CBOfICTBa, AJIKWJIMPOBAHUC, B33.PIMOIIGI710TBPI€ MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOU. CONM aJIKUIaMMOHHS.

AHWIIMH — NIPEACTaBUTENb AMHUHOB apoMaTHieckoro psana. Ctpoenue aHunuHa. B3anmHoe
BIIMSTHUE TPYIIl aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KauectBennsle peakuuu Ha aHwinH. CrocoObl TOMy4YeHUS U TpPUMEHEHHEe amupaTUIeCKHX
amuHOB. [losnydyeHre aHuIMHA U3 HUTPOOEH3071a.

Amunokucnotel. Homenknatrypa u  uzomepus. OTthenbHble NPENCTABUTENH O~
AMUHOKUCJIOT  TJIULIH,aJTaHUH, P eHUIANAHUH, CEPUH, 2TYMAMUHOBASKUCTIOMA, TUSUH, Yucmeun.
Onmuueckas uszomepusi AMUHOKUCTION: D- u L-ClMuHOKLlC]ZOI’I’lbl. dusznueckrue CBOMCTBA
AMUHOKHUCIOT. XHMHUYECKHE CBOWCTBA aMHUHOKUCIOT Kak aM(pOTEpHBIX OpraHUYEeCKHX
COCMHEHUH, peaklvs MOIWKOHACHCAllUK, OOpa3oBaHME MENTUAHON CBs3U. buonormueckoe
3HaueHue aMuHOoKuciIoT. CUHTE3 U TUAPOJIN3 IETITHIO0B.

benku xak npupoHbie nonumepsl. [lepBuyHas, BropuyHas 1 TpETHUHAs CTPYKTypa OENIKOB.
XuMHUECKUe CBOMCTBA OENKOB: THAPOIIN3, IeHATypalsl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

Ionsamue 06 aszomcooepicawux cemepoyuKIuieckux coeourenusx. Ilupumuounosvie u
nypuHogvie ocHoganus. Hykneunogvie kuciomol. cocmas, cmpoenue u 6uo102u4ecKkas poo.

JKCNePUMEHTAIbHbIE METOAbI U3y4YeHHs BELECTB U MX NPEeBPALCHU I

PactBopenune 6enkoB B Boje, JeHATypalys OEIKOB IPH HArpeBaHUU, [IBETHbIE PEAKIMN Ha
OenKu, pelIeHHne HKCIEePUMEHTANBHBIX 3a7ad MO TeMaM «A30TcojepiKalllie OpraHuvyecKue
coeMHEHUA» U «Pacrio3HaBaHue OpraHU4eCKUX COCIUHEHUI.

BbicokoMolieKkyIsSIpHbIE COeUHEHHUS

OCHOBHBIE MOHSTHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLMU, CPEIHAs MOJeKyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHUN — MOJMMEPU3ALUs U TMOJUKOH]ICHCALUS.
Ilpeocmasnenue o cmepeopecyrapHocmu U HAOMONEKYNAPHOU CMPYKMype NOIUMEPOS,
3a8UCUMOCTb CEOLICTNG NOIUMEPOB OM UX MOTIEKVIAPHO20 U HAOMONIEKVIAPHO20 CIMPOEHUSL.



[Tonumepnsie Matepuansl. [Imactmacces! (MONUATHIICH, TOTUIPONIIIEH, TOTUBUHUIXJIOPU/,
MOJIUCTUPOJL, TOJIMMETHUIIMETAKPUIIAT, TOJIMKAPOOHATHI, TOMUATHIEHTepedTanar). Y Truau3anus u
nepepaboTKa IIacTUKa.

DnacToMepbl: HATypajbHBIM  KaydyyK, CHHTETHYeCKHE Kayuykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30ITPEHOBBIN) U culuKoHbl. Pe3una.

Bosokna: HatypaiibHbIe (XJIONOK, IMIEPCTh, WIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

Tonumepsl cneyuanvhoeo HasHaveHus (MeguoH, Keanap, 1eKmponpo8oosiyue noaumMepbl,
buopasnazaemvie noauUMepbl).

JKcNepUMEHTAJIbHbIE MeTO/IbI U3y4YeHUsl BellleCTB M UX MpeBpaleHui
O3HakoMJieHHE C OOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB, PEIICHUEIKCIIEPUMEHTAIIbHBIX3a/1a4 nmoTeMe«Pacro3HaBaHuENIacTMacCu BOJIOKOHY.

Pacuérnble 3a1a4u

Haxoxaenne MoJeKyIsipHOi (hOpMyITbl OPTaHUIECKOTO COSTMHEHUS 10 MaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKICHHE MOJICKYJSIPHON (HOpPMYJBI OpPraHU4YECKOro
coeIMHEeHUS 110 Macce (00BEMY) ITPOIYKTOB CrOpaHusi, 10 KOJIMYECTBY BelllecTBa (Macce, 00bEMYy)
MPOAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (HOPMYITBI
OpPTaHMYECKOTO BENICCTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB TOJydYCHUS,
oTpeieNIeHUE JIOJIA BBIXO/A MPOIYKTa PEAKIIMHA OT TEOPETUICCKH BO3MOXKHOTO.

MexknpeaMeTHbie CBSI3H

Peanuzanus MexInpenMeTHBIX CBSI3€W IpU U3y4EeHUU oprannyeckoil xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHATUH, IIPUHATBIX B OTAEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmie ecTeCTBEHHO-HAy4YHbIE IMOHSATHUSA: SIBIEHHE, HayuyHbId (DakT, rumoresa, TEOpHs,
3aKOH, aHalM3, CUHTE3, Kiaccu(uKaius, HaOIIOJEHHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIElNb,
MOJIEIINPOBAHUE.

®du3nka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUHN YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BElLIecTBA, (PU3UYECKUE BETUYMHBI, €IUHUIIBI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

buonorus: xierka, opraHusM, sKocucTema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHue, (OTOCUHTE3, NIbIXaHHE, OCJKH,
YTIE€BObI, )KUPBI, HYKJIEHHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOTIIIUBO.

TexHonorns: NUIeBble NPOAYKThI, OCHOBBI PALIMOHAIIBHOIO ITUTAaHUs, MOIOIIUE CPEICTBA,

MaTepHalbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA



TeopeTnueckne 0CHOBbI XUMHH
Atom. CocTaB aTOMHBIX sifiep. XUMU4YecKui asemeHT. M3oronel. Kopnyckynapuo- 60110601
oyanusm, 080UCMBEeHHAs npupooa 91eKMPOHA. Crtpoenue AJIIEKTPOHHBIX
000J104eKaTOMOB,KBAaHTOBBIEUHCIIA. DHEPTETUUECKUE YPOBHU MOLYPOBHU. ATOMHBIE OpOUTAIIN.
Knaccugukaiius XauMHUECKUX JIEMEHTOB (S-,p-,d-,f-3meMenThI).

Pacrnipeniesienrie 37€KTPOHOB IO AaTOMHBIM OPOUTANIAM, NPUHYUN MUHUMYMA IHEpIUul,
npunyun Ilaynu, npaseuno Xynoa. DAeKTpOHHbIE KOHPUTYpALUA aTOMOB 3JIEMEHTOB MEPBOrO—
YeTBEPTOrO MEPUOJIOB B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHUH, JIEKTPOHHBIE KOHPUTYpaluu
UOHOB. [lonamue 00  d2Hepeuu  UOHU3AYUU, DHEpaUU  CPOOCMBA K  IEKMPOHY.
DNEKTPOOTPULIATEIBHOCTb.

[lepuonuueckuii 3axkoH u Ilepuoguueckass cuctemMa XuMUYECKUX diaeMeHToB [[.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO0 3aKkoHa U Ilepuogmyeckoil CHUCTEMbl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TE€OpHEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX U CIOKHBIX BEIIECTB MO Ipynmam u
nepuojaM. 3HaueHue nepuoauueckoro 3akona J[.M. Menaeneena.

Xumu4deckas CBS3b. BUIbl XMMHYECKOM CBS3M: KOBaJICHTHAs, MOHHAS, METaJNIMYSCKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3M: OOMEHHBIN M JOHOPHO-AKIEITOPHBIA. DHEPTUS U
JvHA CBs3U. [1oNSpHOCTH, HANPABICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBs3u. KpaTHbie
cBsa3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomHulx opoumare.
CBsi3b DIIGKTPOHHOM CTPYKTYpBl MOJIEKYNl C WX T'€OMETPHUUECKUM CTpOeHHEeM (Ha Mpumepe
COCIMHEHUH 2JIEMEHTOB BTOPOTO MEPUOIA).

[IpeacraBnenne o0 KOMIUIEKCHBIX coeAuHeHUsiXx. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMIUIEKCO00pazoBaTenb, JUTraHabl. Koopounayuonuwoe uucio. Homenxnamypa komnieKcHuiX
coedunenutl. 3HaU€HNE KOMIUIEKCHBIX coelMHEeHUH. [IoHATHEe 0 KOOpAMHAIIMOHHOW XUMHUH.

BemectBa MONEKYJIApPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUS. THIBI KPUCTAUIMYECKUX
PemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonstTue o nucnepcHbIX cucremax. VcTuHHBIE pacTBOpLL. [Ipedcmasnenue 0 KOINOUOHBIX
pacmeopax. CrocoObl BBIpaXEHHsS KOHILIEHTPAI[MM PACTBOPOB: MaccoBas IO BEIIECTBa B
pacTBOope, MoJispHas ~ KOHIEHTpanus. HacelllleHHble UM HEHachIIEHHbIE  PacTBOPHI,
pacTBopuMoOCTbh. Kpucraniaoruapartsl.

Knaccudukanus m HOMEHKJIAaTypa HEOpPraHHMYECKUX BELIeCTB. TpHBHANbHbIE Ha3BaHUSA
OTJIEbHBIX MPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccupukanuss XMMHYECKMX peakIMid B HEOPraHMYECKOW M OPraHUYeCKOW XUMHH.
3aKOHCOXPaHEHUSAMACCHIBELIECTB;3aKOHCOXPAHEHUSANIIPEBPAILICHUSOHEPTUUIIPA  XUMHYECKHUX
peakuuax. Temnosbie 3 (HEKThl XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.
CKOpOCTh XMMUYECKON peakluy, e€ 3aBUCUMOCTb OT PA3JIUYHBIX (PAKTOPOB.

['oMoreHHsble U reTeporeHHble peakuy. Karaaus 1 kaTaau3aTopsl.

OOparuMble U HeoOpaTHMble peakuuu. XHUMHYecKoe paBHoOBecue. Koncmanma
Xumuueckoeo  pasHogecus.  DPaKTOpbl,  BIWAIOLNIME HA  IOJIOXKEHHUE  XMUMHYECKOrO
paBHOBECHSI: TEMIIEPaTypa,laBICHUEeNKOHIIEHTPAIIUMBEILIECTB,yYaCTBYIOIINXB peaxiuu.
[Tpunuun Jle larense.

OnexTponutuueckas auccounuanus. CunbHble ©  cladble  AIEKTpoNUThl. CTEeneHb
muccouuanuu. Mounnoe npouszsedenue 600vi. Cpeia BOJHBIX PACTBOPOB: KUCIOTHAS, HEUTpaIbHas,
mienoyHasi. Bomopoansiii mokaszatenb (pH) pactBopa. I'maponus coneit. Peakuuu WOHHOTO



obOMeHa.

OKHCIUTENbHO-BOCCTaHOBHUTEIbHBIEpeakIuu. CTeneHbOKHCIeHUA. OKUCIUTETbH
BOCCTAHOBUTENb. IIpOIEeCChl OKHMCICHUS M BOCCTAHOBJCHHS. BaKHEHIIHME OKUCIHTEIH U
BOCCTAHOBHUTEJIH. METO/1 3JIEKTPOHHOTO OajaHca. DJICKTPOIIM3 PaCTBOPOB M PACILIABOB BELICCTB.

JKCIepUMEHTAJIbHbIE METObI H3YyYeHHs BellleCTB M UX NpeBpaleHui

PasnoxkeHne  mepokcuza  BOAOpoJa B NPUCYTCTBHM  KaTalu3aropa,  MOJENIH
KPUCTANTMYECKUX PEHIETOK, NpPOBEIEHUE pEaKIUii HMOHHOTO OOMEHA, OIpENeICEHUE Cpeabl
pPacTBOPOB € MOMOUIBI0 MHIMKATOPOB, M3YYEHHE BIMSHUS PA3IMUHBIX (DAaKTOPOB HA CKOPOCTH
XUMHUUYECKON PEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

Heopranuyeckasi xummus

[Tonoxenne HemeramoB B Ilepuonnueckoil cucreme xumuyeckux siemeHToB J[.U.
MenneneeBa M OCOOCHHOCTH CTpPOSHHsS WX aroMoB. Dusnyeckue CBOICTBa HEMETaJIOB.
AJToTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ionyuyenne, ¢pusnveckne U XMMHUYECKHE CBOWCTBA: PEAKLIUU C METAUIAMH U
HEMeTalllIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ uapunbl. TonnusHvle snemeHmoi.

lanorensl. Haxoxaenue B mpupoje, crocoObl MOTy4YeHUs, GU3MUYECKUE U XUMHUYECKHE
cBoiictBa. ['amoreHoBozoponbl. BaxHeilmue KuciopoicoaepKaliue COSIUHEHHUS TaJOr€HOB.
JlaGoparopHble U IPOMBIIIJIEHHBIE CITOCOOBI TOTYUYEHHS rajloreHoB. [IprMeHeHre rajioreHoB 1 ux
COCIMHEHU.

Kucnopon, o3oH. JlaboparopHble M NPOMBILUIEHHbBIE CIIOCOOBI MOJIYYEHHUS KHUCIOPOJA.
Ou3nyecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPoa U 030Ha. OKCHUBI U IEPOKCUJIBL.

Cepa. Haxoxienue B npupo/ie, CriocoObl MoayueHust, Gu3nuecKue 1 XMMUYECKHUe CBOMCTBRA.
CepoBogopon, cymbduasl. Oxcua  cepei(IV), okcug  cepui(VI). Cepuucras wu
CEPHAAKUCIOTHINNXCOIN.OCOOEHHOCTHUCBOWCTBCEPHOUKHCIOTHI. I [prMeHeHnecepbl u eé
COCIMHEHU.

A3zoT. HaxoxxneHue B MpHUpPOAE, CIOCOOBI TMONyYeHHUS, (U3MUECKHMEe U XUMHUYECKHE
cBoiicTBa. AMMHAK,HUTPUABL. OKCHIBIa30Ta. A30THCTAANA30 THASKUCIOTHIMUXCONU. OcOOEeHHOCTH
CBOMCTB a30THOM KUCIIOTHIL. [IpuMeHeHune a3ota u ero coeIMHEHNNH. A30THbBIE YOOPEHHUS.

®ochop.  Haxoxnmenne B mpupojge,  CrHocoObl  TMOdMy4deHUs,  (HU3UYECKUE
uxumuyeckuecpoiictBa. ochunpindochun. Oxcuasipocdopa,hochopHaskuciora neécoIIn.
Memadgpocpopnas u nupogocgopnas kuciomsi, ¢ocgopucmas u ¢ocgoprosamucmasn
kucnomut. [Ipumenenue ¢ocdopa u ero coequnenuit. PochopHsie y1o0peHus.

VYrinepon, HaxoxaeHHWE B Tpupoae. AuioTporHble Moauduxaiuu. Duzudeckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yrieponaa(ll), okcun
yraepoaa(IV), yronpHas kucioTa u e€ colu. AKTUBUPOBAHHBIA Yroiib, adcopoyus. Pynnepensi,
epacghen, yenepoouvie nanompyoxu. [IpuMeHeHre MPoCTHIX BEIIECTB, 00pPa30BaHHBIX YIIIEPOAOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxaenue B npupojie, CocoObl MOTy4YeHus, Gpusnyeckue M XMMUYECKHE
cBoiictBa. Okcun kpemHus(IV), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOoIy4eHHUE, BUbI CTEKIIA.

[Tonoxxenne meramoB B [lepuoauueckoit cucteMe XUMUYECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX O0OJIOUEK AaTOMOB METAIOB. Pacnpocmpanenue xumuueckux
NeMeHmos-Memannos & 3emuol kope. Ob6mue guzndyeckue cBoiictBa MeramwioB. [Ipumenenue
METaJUIOB B ObITY U TexHHUKE. CIIaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN PpsAJ  HampspkeHUd MeTaioB.  OOmme  crmocoObl  MONTy4YeHUs



METAJIJIOB: THAPOMETAILITY PIUsl, TUPOMETAJLTy prusi,djeKTrpoMerautyprus. I lonsatueo KOPpO3uu
MeTasu1oB. CriocoObl 3aIUThl OT KOPPO3UH.

OOmast xapakrepuctuka metawioB |A-rpynmsl Ilepuoandeckoil cHCTEMbl XUMHUYECKUX
aneMeHTOB. Harpwii u kanuii: nonydenue, QU3NUECKUE U XUMUYECKHUE CBOWMCTBA, PUMEHEHUE
IIPOCTBIX BEILECTB U UX COCIUHEHUM.

OOmas xapakrepuctuka MetauioB [IA-rpynmer [lepuonudeckoil cucTeMbl XMMHYECKHX
3JIEMEHTOB. Maruuii ¥ KajblMii: OJdy4YeHre, pU3nuecKkre 1 XUMUYEeCKHUe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U X coeAnHeHUH. JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHHI: TIONTydeHHe, (PU3NYeCKHe M XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBa OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMILIEKCHI AIFOMUHUS.

OOmast xapakTepucTuka MeTauioB moOouHblx mnoxarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAMHEHUH. OKCHIbl U THIPOKCHIBI
xpoma (II), xpoma (III) u xpoma (VI). Xpomarsl u quxpomatbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[TosrydyeHue u npuMeHEHUE XpoMa.

®usznyeckue M XMMHYECKHE CBOWCTBA MapraHua M €ro COeIMHEHMH. BakHelmne
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOKCTBA.

dusnyeckue 1 XMMHUYECKHE CBOMCTBA )Kelle3a U ero coequHeHn. OKCUAbI, THAPOKCHBI U
conu xkene3a (1) u xenesa (III). [lonmyyenue u npuMeHEHUE Kelie3a U €ro CIIaBOB.

®u3NYECKUe U XMMUYECKME CBOMCTBA MEIU U €€ coenuHeHuid. [lonydyenre u npuMeHeHue
MeIU U €€ COCIMHEHHM.

[{uHk: moyyeHue, pU3NUecKue u XMMUUYECKHe CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHJIA U
TUAPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne IMHKA U €r0 COEUHEHUN.

IKCNEePUMEHTAJbHbIC METOAbI H3Yy4YCeHHUS BEIeCTB M MX NPeBpaLeHu i

N3ydenune o06paslioB HEMETAJIOB, FTOpEeHUE cephl, Gocdopa, xkene3a, MarHusi B KUCIOPO/E,
M3y4YEHHE KOJUIEKIMU «MeTaulbl U CIUIaBbD), B3AUMOJIEHCTBUE IIEIOYHBIX U ETO0YHO3EMEIBHBIX
METaJUIOB ¢ BOJIOW (BO3MOXKHO MCIIOJIB30BaHME BHUIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacTBOPAaMHU KHUCIIOT M ILEJI0Y€el, KAUECTBEHHBIE PEAKIIMY Ha HEOPraHU4ECKHE aHUOHBI,
KaTHOH BOJOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMu KUCJIOT U LIENIOYEH, pelleHNe SKCIEPUMEHTaNIbHBIX 3a7a4d Mo TeMaM «l 'ajioreHs»,
«Cepa u e€ coenuHEHUs», «A30T U (ochop U UX COETUHEHU», «MeTalbl TIaBHBIX HOATPYII,
«Mertanibl TOOOYHBIX MOATPYIID).

XuMHus U )KU3Hb

Ponp xumum B o0ecriedeHnr yCTONYMBOTO pa3BUTHUS deloBedecTBa. [loHATHE 0 HAYYHBIX
METO/1aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCClieoBaHusA. HayuHble TpUHIUIIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpoMblIIeHHbIE CIOCOOB! MONyuYeHHs] BXKHEHIINX BEIIeCTB (Ha
nprUMepe MPOU3BOJACTBA aMMMaKa, CEPHOIM KHUCIIOTHI, MeTaHoja). [IpombliuieHHbIE CIIOCOOBI
MIOJIyYE€HUsI METaUIOB M CIUIABOB. XHMMHUYECKOE 3arpsA3HEHHE OKpYXKAIOIIEeH Cpeabl U €ro
nocneAcTBus. [Ipobnema nepepabomku omxo008 u noOOYHvIX Npodykmos. Pollb XuUMHHU B
obecrneyeHnn YHEPreTHUeCKO 06e30nmacHOCTU. [Ipunyunsvl «3e16HO XUMuuy».

Xumusau3noposbedesoBeka.JlekapcrsennslecpeacTea. I IpaBunancnonb3oBaHus
JIEKapCTBEHHBIX IpernapaToB. Poib XuMUM B pa3BUTUU MEIUIIMHBI.

XuMUS THII: OCHOBHBIC KOMITOHEHTHI, MHIIEBbIE 100aBKU. Poib Xumum B o0ecrieueHuu



[THIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpeictBa. beitoBas xumus. [IpaBuima Ge3omacHOro
WCITOJIb30BaHUS MperapaToB OBITOBOM XMMHUHU B IIOBCETHEBHOM YKU3HH.
XUMHSABCTPOUTEIIbCTBE: BAKHEHUIITUECTPOUTEIbHBIEMATEPHAIBI(IIEMEHT,0€TOH). Xumus B
CEeIbCKOM X03siiicTBe. OpraHnvecKrue U MUHEPAIbHBIC yI00PCHHS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKJI0, KEpaMHUKa.
Mamepuanwet 015 s1exkmponuxu. Hanomexuonoauu.
PacuéTHble 3agaun

Pacuérer: Macchl BemecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
wim 00bEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CJIM OJHO W3 BEIICCTB HMMEET MPHUMECH, Macchl (00BEMa,
KOJIMYEeCTBA BEILIECTBA) MPOAYKTA PEaKIMU ,eCJIM OJHO M3 BEILECTB JIaHO B BHUJE pacTBOpa C
onpeAcséHHON MacCOBOM J10Jiell pacTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJIM W MOJSIPHOM
KOHIIEHTpAllUh BEUIECTBA B PACTBOPE, JOJHM BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETHUUYECKH
BO3MOKHOTO.

MesknpenameTHbie CBSI3H

Peanu3zanus MexnpeIMeTHBIX CBsI3€H IPU 3YYeHUH OOLIeH U HeopraHM4ecKoi Xxumuu B 11
KJIacce OCYIIECTBIISIETCS. Yepe3 MCI0JIb30BaHHE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak
Y TIOHATUH, IPUHATHIX B OTAEJIBHBIX [IPEIMETaX €CTECTBEHHO- HAYYHOI'O LIUKJIA.

OOmue ecTecCTBEHHO-HAayYHbIE IOHSTHS: SBJIEHUE, HAy4yHbIH (pakT, rumnoresa, TEOpHs,
3aKOH, AaHaiW3, CHHTE3, KJIacCU(UKAIMSA, IEePUOJUYHOCTb, HAOMIOJCHNE, W3MEpEeHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusuka: marepusi, MUKPOMHUP, MAKpOMHp, aTOM, BJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUIl YpOBEHb, BEILIECTBO, TEJO, OO0BEM,
arperatHoe COCTOSIHUE BEIIEeCTBa, U€albHbIN a3, (pU3NUeCKUe BEIUUNHBI, €AMHUIIBI U3MEPEHNS,
CKOpOCTb, HEpPIHsl, Macca.

buonorus: knerka, opraHusM, JKocucTeMa, Ouochepa, MeraboIuM3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, JXKUPbI, YIJIE€BOAbI, HYKICHHOBBIE KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, OJE3HbIE HCKOAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: XxuMudeckas: TPOMBIIIIEHHOCTb, METAJULYPrusi, CTPOUTENIbHbIE MaTepHalIbl,
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, THINEBas MPOMBIIUIEHHOCTh, (apMaleBTH4YecKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAs IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IHINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIEPE3YJIBTATBI

B coorBercTBUHM C CUCTECMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPE€ JHMYHOCTHBIX



1)

2)

3)

4)

pE3yIbTATOB OCBOCHUS MPEIMETa « XUMHSD» Ha YPOBHE CPEIHET0 00I1Eero 00pa3oBaHuUs BbIIEICHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAaHME OOyYarOIIMMHUCA  POCCUHCKON  Ipa)IaHCKON
UJECHTUYHOCTH; T'OTOBHOCTb K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEACIICHHUIO;
HAJIMYMEe MOTHBAlMM K  OOYYeHHMIO; TOTOBHOCTb UM  CIIOCOOHOCTH  OOyYaroImIMXCS
PYKOBOJACTBOBATLCA IPUHATBIMU B 06H.[€CTB€ npaBuJiaMl WU HOPMAaMHM IOBCACHUSA; HAJIUYHC
MPABOCO3HAHUS, SKOJOTHIECKON KYJIBTYpPbI; CIIOCOOHOCTh CTAaBUTH IIEJIM M CTPOUTH YKHU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS IMpeaMeTa «XUMHUS» OTPAKAIOT CHOPMUPOBAHHOCTH
OIBITA MMO3HABATEIbHON U NMPAKTHUECKON EATEIIbHOCTU 00YYaIOLIMXCs B NIPOLIECCE pealln3aluu
00pa30BaTeNIbHON AEATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XUMHUS» OTPAKAIOT CHOPMUPOBAHHOCTH
OIbITA MMO3HABATEIbHON U MPAKTHUECKON EATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAESATEIbHOCTH, B TOM YHUCIIE B YaCTH:

IrpaIaHCKOI0 BOCIIUTAHUS:

OCO3HaHUs 00YYaIOUIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY M IIPABOIIOPSIIKY;

IIPEICTABICHUS] O COLMAIbHBIX HOPMAax M IPAaBWJIAX MEXKJIMYHOCTHBIX OTHOLICHUM B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEIHLHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peLIeHUH yYeOHBIX M [T03HABATENbHBIX 33/1a4, BBINOJIHEHUN XMMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh M MPUHUMATh MOTHUBbI, HAMEPEHUS, JJOTUKY U apryMEHThI APYIHX
IPY aHaJIM3€ pa3IMYHbIX BUJOB yUEOHOH NesATEIbHOCTH;

NATPUOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIECHHUS K MCTOPUYECKOMY U HAy4YHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUH;

YBaKEHHsI K Ipoleccy TBOpUYECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOTO IMPHIIOKEHHS
XMUMHH, OCO3HaHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOIIOEHUH,
KPOIOTJIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeCa M IIO03HABATEIbHBIX MOTHMBOB B IIOJYYEHHH U IIOCIEIYIOLIEM aHaJIU3e
MH(pOpPMaLIMHU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

AYXOBHO-HPAaBCTBCHHOI'O BOCIIMTAHMUSA
HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'0 ITIOBCACHU A,

CIIOCOOHOCTH OLICHUBATh CUTyallhuH, CBA3AaHHBIC C XUMHUYCCKUMMU SABJICHUAMU, U IPUHUMATDb
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTH OIICHHUBAaTh CBOE MOBEACHHUE W IIOCTYIIKHM CBOUX TOBapHHIeﬁ C HOBI/IHI/Iﬁ
HPABCTBCHHLIX WU IIPAaBOBBIX HOPM U C y‘—IéTOM OCO3HaHuA HOCJ'IG)ICTBI/II\/’I IMOCTYIIKOB;

(popMupoOBaHUSA KYJIbTYPHbI 310POBbS:

MOHUMAHUS IIEHHOCTEeH 370poBOro M 0Oe3omacHoro ooOpasza JKHU3HH, HEOOXOAUMOCTH
OTBETCTBCHHOT'O OTHOLIICHUA K CO6CTBCHHOMy q)HSquCKOMy N ICUXUYECKOMY 310pPOBbIO;

coOMroieHHs TpaBui 0e30MacHOro OOpalieHHus ¢ BelecTBaMH B OBITY, MOBCEIHEBHOM
KU3HH, B TPYJAOBOM JEATEIBHOCTH;

IIOHUMaHWsA LOCHHOCTU IpaBUJl HWHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30IacHoro
MOBCACHH B CUTYyAllUAX, YTPOKAIOIINX 310POBbIO U JKU3HU JIIO,[[CIZ;

OCO3HAHMS TIOCIEACTBUI M HENPHUITUS BPEIHBIX NPUBBIYEK (YHOTPEOJECHHUS aJIKOTOJId,
HapKOTUKOB, KYpEHUs);



5)

6)

7)

TPYAOBOI0 BOCIIUTAHMA:

KOMMYHUKaTHBHOHKOMIIETEHTHOCTHBYYE0OHO-HCCIIEI0BATEIbCKONIEATEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B pEUICHUM IPAKTUYECKUX 3a4a4 COLMAIBHOU
HalpaBJIEHHOCTH (B PAMKax CBOEr0 KJIacca, IIKOJbI);

MHTEepeca K MPAKTUYECKOMY H3YyYEHHUIO Ipodeccuil pa3iIndyHOro poja, B TOM 4YHUCIE Ha
OCHOBE INPHUMEHEHMS NPEIMETHBIX 3HAHUW 110 XMMHHM; YBAXKCHHUSA K TPYLYy, JIOIIM Tpyla U
pe3yabTaTaM TPYAOBOW JEATEIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBUAYaJIbHOU
TpaeKTopuu 00pazoBaHus, Oyayiel npopeccun U peaau3aui COOCTBEHHBIX )KU3HEHHBIX IUIaHOB
C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XHMMHH, MHTEPECOB M IOTpeOHOCTEH
00111eCTBA;

IKOJIOTHYECKOI0 BOCIIMTAHUSA:

9KOJIOTUYECKH 11€JIECO00PA3HOT0 OTHOIIEHHUS K MPUPOJE KaK UCTOYHUKY CYIIECTBOBAHUSA
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa HKOJIOTMUYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUs HEOOXOIUMOCTH UCIOIB30BAHUS JOCTHKEHUNH XUMHU JUIS PEIICHUs BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOT'O HEMPUATHS ACHCTBUM, NPUHOCAIIMX BPEI OKPYKAIOWIEH MNPUPOIHOW Cpene,
YMCHUA IMPOTHO3UPOBATH H€6JIaFOHpI/I$ITHI)I€ OKOJIOTUYCCKUE MOCICACTBUA MPCAIIPUHUMACMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJu4Musl Pa3BUTOrO H3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJbTYphl, OIBbITa
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

LEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Da3BUTHUS HayKd H
0OLIECTBEHHON IPAKTHUKHY;

NOHUMaHMsl cHeuu(UKM XUMUM KaK HayKHM, OCO3HaHus €€ poiu B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaloIeM
MHUpE KaK O eIWHCTBE NPUPOIBl M YEJOBEKa, B MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHny npobaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexXJIEHHOCTH B 0CO00OH 3HAYUMMOCTH XUMMHU JUI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HAaNpaBlIeHHOCTH M Ba)XKHOH POJIM B CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOU
KyJbTYphl, B pEIICHUH TIO0ANBHBIX NPOOJIEM YCTOHYHMBOTO pPAa3BUTHS UYEIOBEUECTBA—
CBIPbEBOM,3HEPreTUYECKON, TUIIIEBOUNIKOIOTHUECKOMOE30MacCHOCTH, B PA3BUTHU MEIHUIIMHBL,
00eCreyeHn! YCIOBHUH YCIIEIIHOTO TPy/1a U 3KOJOTMYeCKH KOM(POPTHOM KU3HU KaXKJIOTO YJeHa
00111eCTBa;

€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH: TIIOHMMaHHUS CYIIHOCTH METOJIOB ITO3HAHHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJyYaeMble 3HAHUS IS
aHaM3a W OOBSCHEHMS SIBICHUH OKPYKAIOMIETO MHpa M MPOUCXOIIMIMX B HEM W3MEHEHHH,
YMEHUs JeTaTh 000CHOBAHHBIE 3aKITFOUEHHS Ha OCHOBE HAyUHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIbIO MOJIyYEHUS IOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITENTFHO MCITOJIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHHS PoOIeM
B PEAIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOM e TeIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHHI0O M CamMOOOpa30BaHUIO, K



AKTMBHOMY IOJYYCHHIO HOBBIX 3HAHMH 1O XHMHH B COOTBETCTBUH C JKU3HCHHBIMH
NOTPEOHOCTSMY;
UHTEpeca K 0COOCHHOCTSAM TPy/ia B pa3InUHbIX chepax mpodhecCHOHANbHON e TEIbHOCTH.

METAINIPEIJMETHBIEPE3YJ/IbTATbBI

MertanpeameTHble pe3yjabTaTbl OCBOEHUS MPOrpaMMbl 110 XUMHUU Ha YpPOBHE CPEIAHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe A1 (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILIMHAPHbBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIINE ETIOCTHOCTh HAYYHOW KAPTHHBI MUPA
U crienuuKy METOJIOB MO3HAHMUSI, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTUs, SIBJICHUE, MPOIEeCcC, CHCTeMa, HAYyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIe0BaHNe, HAaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHE);

YHUBCPCAJILHLIC y‘-Ie6HI)I€ I[CflCTBI/ISI (HO3HaBaTeJ'II)HI)I€, KOMMYHHUKAaTHBHBIC,
perynatuBHble), oOecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONM TIpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CIOCOOHOCTh ~ OOY4YarOIIMXCS ~ HCIIOJIb30BaTh  OCBOEHHBbIE  MEXKIUCIHILTHHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUSI B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUYCOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JEHCTBUSAMU.

ITo3naBaTebHbIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBHA
Ba3oBblie Joruyeckue geiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3upoBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpEAEIATHLENNIEATENBHOCTH,3a4aBasIapaMeTPbIMKPUTEPUNNX IOCTHIKEHUS, COOTHOCUTD
pPe3yNbTaThl IEATENBHOCTH C ITOCTABIEHHBIMH LIETISIMHU;

UCIOJIb30BaTh IPU OCBOEHUU 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEISTh
XapaKkTepHble TPU3HAKK TIOHATHM W yCTaHaBIMBAaTb WUX B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MOHATUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUI;

BbIOMpATh OCHOBAHUS M KPUTEPUHU JUIs KJIacCU(UKALIUY BEUIECTB U XMMUUECKUX PEaKIIU;
YCTaHABIMBATh  NPUYUHHO-CIEACTBEHHBIE  CBSA3M  MEXIY  HM3YyYAaeMbIMH  SIBJICHUSIMU;
CTPOUTBJIOIMYECKUEPACCYKIEHUS(MHAYKTUBHbIE,1€TyKTUBHbIE,[1I0AHATIOTUN ),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHATHh B Mpolecce MO3HAHUS HCIOJIb3yeMble B XUMHUHU CHMBOJMYECKHE (3HAKOBBIC)
MOJIeNd, IPeoOpa30BbIBaTh MO/IETIbHBIE MPEACTABICHUS —XUMUUECKUH 3HAK (CUMBOJ) JIEMEHTA,
XUMHUYecKass (GopMysa, YypaBHEHHE XHUMHYECKOM peakuMd — TpU peleHHuH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHITh Ha3BaHHbIE MOIETIbHBIE TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

ba3zoBble ucciieoBarTebCcKHue JeHCTBUSA:
BJ'Ia,HeTB OCHOBaMH1 MECTOO0B Haquoro IIO3HAHHUA BCIICCTB W XHUMHYCCKUX peaxunﬁ;
bopMyITUPOBATh IS U 33/1a41 UCCIIEOBAHMS, HCTIOIB30BaTh MTOCTABJIICHHBIE U CAMOCTOATEIEHO
c(hopMyIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI 17151 JOPMUPOBAHUS
TUIIOTE3bI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

B.HaI[eTb HaBBIKAMH CaMOCTOATCIBbHOI'O HJIaHI/IpOBaHI/ISI )41 HpOBeI[eHI/I}I y‘IeHI/ILIeCKI/IX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOAOM TPOIECCa, CAMOCTOSTEIIBHO



NPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O0O0OOMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIICOBAHUS, COCTABISATh OOOCHOBAHHBINA OTYET O MPOJICITAHHON
pabore;

[TpuoOperaTs OMBIT YYCHWYECKOH WCCIENOBATEIBCKOW W TMPOCKTHOW JESITeIbHOCTH,
MPOSIBIISATE CIIOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUS
MPAKTUYECKHX 33724, TPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS.

PabGora c undopmanmeii:
OPUEHTUPOBATHCS B  PA3JIMYHBIX HCTOYHMKAX HHGpopManuu (HAy4YHO-TIOMYJIIpHAs
JIUTEepaTypaxuMHUUYECKOTOCOIep>KaHus, CIIpaBOYHbIeIOcoOUs , pecypchilHTepHETA),

aHAJIM3UPOBATH HH(POPMAIHIO PA3INYHBIX BUJIOB U ()OPM NPEICTABICHUS, KPHTUYECKU OLICHUBATh
e€ JOCTOBEPHOCTh U HEPOTUBOPEYNBOCTb;

dbopMyaHpOBaTh 3aNpoChl W TPUMEHSTH Pa3IMYHBIE METOIBI IPH IOHCKE W OTOOpe
uH(pOpMaIu, HEOOXOJMMOM JIJIsI BBITOJIHEHUS YYeOHBIX 3a/1a4 ONpPeIeIEHHOTO TUIIA;

NpUOOpPETaTh ONBIT MCHOJIB30BaHUs MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBHIOMpATh ONTHMAJIbHYIO (pOpMy IpeAcTaBieHUs MH(OPMAIMU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHUE);

WCIOJB30BAaTh HAYYHBIM S3BIK B KAaueCTBE CpEJICTBA MpH paboTe C XUMHUYECKOU
uHpOpMalMeil: NPUMEHSATh MEXIpenMeTHble ((PU3HMYECKHe W MaTeMaTH4YeCKHUe) 3HAKH |
CHUMBOJIBI, (popMyIiel, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HAITIAAHOCTH.

KoMMyHuUKaTHBHBIe YHHBepcalbHble Y4eOHbIe JelicTBUS:

3aaBaTh BOIPOCHI MO CYHIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ JUaora W/HUiu AUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEMAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C IpE3eHTAlMEN pe3yJbTaTOB IO3HABATEIBHOM JESATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIIEAOBAHUIO CBOWCTB H3yYaeMbIX BEILECTB,
peanu3aluy y4eOHOTo MpoeKTa, M (OpMyJIHMpoBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHBIX
UCCIIEIOBaHUM MyTEM COTTIaCOBaHMS MO3ULMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

PeryasiTuBHBIE yHHBepcaJIbHbIe YUeOHbIe TeilicTBUS

CaMOCTOSITENIHO TIJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIbHYIO JESTEIBHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOJWMOCTH KOPPEKTHUPOBATH
npeUiaraeMblii aITOPUTM JIEHCTBHI TPU BBITOJHEHUN YYEOHBIX M HMCCIEIOBATENBCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIOCO0 MX PEHICHUs C YUETOM IMOJIyYeHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUECKUX PEAKIUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb AEATEIHHOCTH HA OCHOBE CAMOAHANIN3a U CAMOOLIEHKH.

[IpenmeTHble pe3ynbTaThl OCBOCHMS MPOTPAMMBI 110 XMMUU Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpeHEro OOIIero oOpa30oBaHUs BKIIOUAIOT crenudUyYecKre s y4eOHOro mpeaMera
«XuMus» HaydHbIC 3HAHWS, YMEHHUS M CIIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETANU U
peoOpa3oBaHNI0 3HAHUM, BUJIbI JIEATEIBHOCTH MO MOJyYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUI B PA3JIMYHBIX YYEOHBIX CUTyallUsX, @ TaKXKe B pPEalbHbIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpaMMe o Xumuu npeiMeTHbIE PE3yIbTaThl IPEICTABICHBI [0 T0J1aM
U3yUYEHUsl.



HNPEIMETHBIEPE3YJIbTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSA Kypca «OpraHudeckass XUMHsD) OTPaXKaroT:
c(OPMHPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYCHHM OPTaHUYECKOM XHMHH B CHCTEME
€CTECTBEHHBIX HayK U €€ poJiu B 00€CIIEYeHNH YCTOWYMBOIO Pa3BUTHUS YEI0OBEYECTBA B PEIICHUU
po0JIeM 3KOJIOTMYEeCKOM, 3HEPreTUYeCKol U NUIEBONH 0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMHM HOBBIX MAaTEPHajOB, HOBBIX MCTOYHHMKOB SHEPTHH, B 00ECHEUEHUH PAIOHAIBHOTO
IPUPOIONIONIB30BaHUSA, B (POPMHUPOBAHUN MUPOBO33PEHHS U OOIIEH KyJIBTYPHI YEIOBEKa, a TAKXKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IPUPOIHON CpEIE;

Bnanenue cucteMoil XMMHUECKHMX 3HaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarolve
HOHSTHUS — XUMHUYECKHUIT QJIEMEHT, aTOM, PO U JIEKTPOHHAs: 000JI04YKa aToMa, S-,p-,d- aTOMHbIe
opbuTany, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aToma, rMOpuIu3alus aTOMHBIX opOuTasnei,
MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHUCIEHUS, XMUMHUYECKas
CBSI3b, MOJIb, MOJIIPHASl Macca, MOJIAPHBINA 00BbEM, YIJIEPOIHBIN CKENeT, PYHKIMOHAIbHAS TPYIINa,
pamukan, CTpyKTypHble (GopMyisl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), H30MEpHS
CTPYKTYpHas U IPOCTPAaHCTBEHHAs (reOMEeTpUYECKas, onmu4eckdas), N30Mepbl, FOMOJIOIMUECKUN
psil, TOMOJIOTH, YIJ€BOJAOPOJbI, KUCIOPOJA- M a30TCOAEpXkallhe OPraHU4YEeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS; TEOPUH, 3aKOHbI
(nepuonuyeckuii 3akoH J[.M. MenneneeBa, Teopusi CTpOEHHs] OpraHuyeckux BemecTs A.M.
ByTiiepoBa, 3aKkOH COXpaHEHUs1 MacChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUs] SHEPTUU TIPU
XUMHYECKHX PEAKLHUAXK), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHH, MHPOBO33PEHUECKHUE
3HaHWS, JIEKAIFEe B OCHOBE TOHMMAaHUs TPUYMHHOCTH U CHCTEMHOCTH XMMHYECKHUX SIBICHUI,
NpPECTaBICHNUS O MEXaHU3MaX XMMHUYECKHX PEaKLIUH, TEPMOJMHAMMYECKMX U KMHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHHUs, O B3aHMHOM BIIMSTHUM aTOMOB M TPYIII aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBIA U Me30MepHbIi 3pdexTsl, opueHTanTsl | u Il pona); pakronornyeckue cBeneHus
O CBOWCTBax, COCTaBe, MOJy4eHUH U O€30MaCHOM HCIOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JAEATENbHOCTU YeJIOBeKa, OOLIMX HAy4yHBIX MpPHUHIUIAX
XMMHUYECKOT0 IPOU3BOJICTBA (Ha MpUMEpE MPOM3BOJICTBA METaHOIIA, IIEpepabOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHU : BBIABIATH XapaKTepHbIE IPU3HAKU MOHATUH, yCTaHABIMBATb
UX B3aMMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOIINE MOHATHS ITPU ONMCAHUM COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEMHEHUH;

c(OPMHPOBAHHOCTH YMEHHIA:

WCTIOJIH30BATh XUMHUYECKYIO CHMBOJIUKY JUTSI COCTABIICHHUS MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYeCKUX BELIECTB;

COCTABJISATh YPAaBHEHHS] XMMUYECKUX PEAKIIMIA U PaCKPBIBATh UX CYITHOCTh: OKHCIUTEIHHO
BOCCTAHOBHUTEJBHBIX PEAKIHI [10 CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca ATUX peaKIHid,
peakiuii HFOHHOro 0OMEeHa MyTEM COCTaBJICHUS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTABIIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHWX BEUIECTB /I WJUIIOCTpAlUU UX
XHUMHUYECKOT'O ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

C(OPMHPOBAHHOCTh ~ yYMEHHUH:  YCTaHABIMBATh  TNPHHAUICKHOCTb  HM3YUYEHHBIX
OpraHMYECKHUX BEHIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeaEéHHOMY Kiaccy/Tpymmne
COCTMHEHUH, 0asamb UM Ha3BaHUs 10 cucreMarndeckoi HoMeHkiarype (IUPAC) u npusooumo
TPUBMAJIbHBIE Ha3BaHMUs MAJIs OTAENBHBIX IPEACTaBUTEIEH OPraHMYECKUX BEIECTB (3TUJIEH,
alleTUJIEeH, TOJYOJI, TIULEPHH, STHICHIINKOIb, (PeHol, (opMalbIeru, alueTaabIerull, aleToH,
MypaBbHHAas KHCJIOTa, YKCyCHasi KHCJIOTa, CTEApUHOBAsA, OJEHMHOBAs, MaJIbMUTUHOBAS KHUCIIOTHI,



TJIUIWH, ajJlaHuH, ManbTo3a, (PyKTO3a, AHWINH, TUBHHWI, H30IPEH, XJIOPOIPEH, CTUPON H
ApyrHe);

c(OPMHPOBAHHOCTh YMEHHS OIPENENATh BHJ XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUX (KOBaJICHTHAS! M MOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHUSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemectB A.M. BytiepoBa s 0OBsSCHEHHS 3aBHCMMOCTH CBOMCTB BEUIECTB OT MX COCTaBa M
CTpOCHHUS;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (U3UYECKHE W
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEACTaBUTEINCH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJIKAJUCHOB, AJKWHOB, ApPOMATUYECKHUX YTJIEBOJIOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIHCAXAPHUIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXAY HHUMH YpPaBHEHHUSMH COOTBETCTBYIOIIUX
XMMHYECKUX PEaKIMHC UCTIOIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

cOPMUPOBAHHOCTh YMEHHUS TOATBEPXKIATh HAa KOHKPETHBIX IPUMEpax XapakTep
3aBUCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUIH OT KPAaTHOCTU W THUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI3M), B3aMMHOTO BIIMSIHHSI aTOMOB M TPYIIIT aTOMOBB MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO CBHIPHS
(HedTh, TPUPOIHBII Ta3, yrojib), CIOCOOBI €ro MepepaboTKH M INPAKTUYECKOEe NpPUMEHEHHE
IPOJIYKTOB MEPEpabOTKH;

cOPMUPOBAHHOCTD BIIAJICHUS CHUCTEMOW 3HAaHMH O ECTECTBCHHO-HAYYHBIX METOJax
NO3HAHUA — HAONIOACHUM, W3MEPEHHWHU, MOJCIMPOBAHNH, SKCIEpUMEHTE (peaJbHOM W
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 3TH 3HAHUS;

C(OPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATb OCHOBHBIE ONEpalMd  MBICIUTETbHON
NEeSITeTPHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00OO0IIeHHe, CHUCTEMAaTH3alHI0, BBISBIICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — JIJIsl N3YYECHHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHIA: BBISIBIISATH B3aMMOCBSI3b XUMHUECKUX 3HAHUN C MOHATHIMUA
U TpPEJCTAaBICHUSAMU JPYTUX €CTECTBEHHO-HAyUHBIX NPEIMETOB s 0ojee OCO3HAHHOIO
MOHMMaHHS CYIIHOCTH MaTepHaJbHOTO €IUHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS TI0
OpPraHWYeCKON XUMHH Il OOBSICHEHHS U TIPOTHO3MPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HaY4YHYIO IPUPOAY;

Cc(OPMHPOBAHHOCT YMEHHW: MPOBOIUTH PACUYETHI 1O XUMHUECKUM (opMylIam U
YpaBHEHHUSIM XUMHYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PH3MUECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApPaKTEPU3YIOMIMX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHMUS, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI1: MPOTHO3UPOBATh, aHAIM3UPOBATH M OIICHWBAThH C TIO3HMIIAN
DKOJIOTHYECKOW O€30MacHOCTH TOCIENCTBUS OBITOBOM W TPOM3BOJICTBEHHOW JEATEIBHOCTH
YEJIOBEKa, CBS3aHHOM C TIEpPepadOTKOM BEIIECTB, HWCIIONIH30BATh MOJYYCHHBIC 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIIPHO TUIAHUPOBATH W MPOBOJIUTH XUMHUUECKUI
HKCIEPUMEHT (TIOJIy4eHUE U N3yUYeHUE CBOMCTB OPraHNYECKHUX BEIECTB, KAUeCTBEHHbIE PEAaKLIUU
YIIE€BOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOCOACPIKAILIMX OPraHMYECKUX BEIIECTB, PEIICHHUE
HKCIEPUMEHTAIBHBIX 33/1a4 [0 PAcIIO3HABAaHUIO OPraHUYECKUXBEIIECTB) ¢ COOJIIO/ICHEM TIPaBUIT
6e301acHoro oOparieHus
CBEILECTBAMUUIA00pAaTOPHBIMOOOPYAOBaHUEM, (DOPMYTUPOBATHLIEIBHCCIECIOBAHNS,
NPEICTaBIATh B PA3IMYHON (hopMe pe3ybTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh MX



JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh yMEHHIA: COONIONATh TpaBWJIA HKOJOTHYECKH IIe1eco00pa3HOro
MOBe/eHNUsA B OBITY M TPYAOBOM [EATENbHOCTH B IENAX COXPAHEHUS CBOETO 370pPOBbS,
OKPYXKaroIIEe TPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO IECHCTBUS HA JKUBBIE OPraHU3MBbl ONpPEAEIIEHHBIX
OpraHWYECKUX BELIECTB, TOHUMAs cMbIci nokazarens [IIK;

aHAJIM3UPOBaTh  LEJIECOOOPa3HOCTh  NPUMEHEHHS ~ OPraHMYeCKUX  BEUIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3A;

c(hOPMUPOBAHHOCTh YMEHHIA: OCYIIECTBIIAThH IEJICHANPABICHHBIN MOUCK XUMHYECKON
uH(pOpMAaIllMK B PA3IMYHBIX HMCTOYHUKAX (HAydyHas W y4eOHO-Hay4yHas JHUTepaTypa, CpelCTBa
MaccoBoil umH(pOpMmarmu, VHTEpHET W Ipyrue), KPUTUYCCKH aHAIUUPOBAMb XUMHUYECKYIO
uHpOpMaLUIO, nepepabamuvleams €€ U UCNOIb306aMb B COOTBETCTBUU C TIOCTABICHHON yueOHOM
3a/1auen.

11  KJACC

[IpenmerHbie pe3ynbTaThl OCBOCHUsI Kypca «OOmIas W HEOpraHWYecKas XUMHSD
OTPaXKAIOT:

COPMHPOBAHHOCTh  TPEJACTABICHUH: O  MarepuajbHOM  CIUHCTBE  MUpA,

3aKOHOMepHOCT?IXI/IHO3HaBaeMOCTHﬂBHCHHﬁHpHPOHBI,OMGCTGI/I3Ha‘~IeHI/II/IXI/IMI/II/I

B CHCTEME €CTECTBEHHBIX HayK U €€ posii B 00ECIEYEeHUM YCTOMUMBOIO pa3BUTHS, B
pemieHnH  mpoOJeM  3KOJOTHYECKOW, DJHEPreTHYeCKOH W THUIIeBOW  0e30macHOCTH,
BPa3sBUTUMMCIAUIUHLIL,CO3JAaHUNHOBBIXMATCPHUATIOB,HOBLIXHCTOUYHUKOBOHECPIru, B 066CH6‘-I€HI/II/I
PALMOHATILHOTO MPHUPOJIONOIL30BaHus, B (DOPMUPOBAHUM MHUPOBO33PEHHUS M OOILIEH KYJIbTYpbl
YEJIOBEKa, a TAKXKE IKOJIOTHUECKH 00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U TIPUPOTHOM
cpene;

BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroIIne
MOHSTUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAst 00070YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYKIAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
ATOMHBIX Op6HT3J’I€I>i, HOH, MOJICKYJIa, BaJCHTHOCTb, OJJICKTPOOTPULATCIbHOCTb, CTCIICHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpucCTalliIn4eCKad pGHIéTKa, XUMHYCCKasd peakKnusa, pacTBOp, OSJCKTPOJIUTHI, HEIJICKTPOJIMTEI,
ANEKTPOJIUTUYECKAs ~ JUCCOLMAINS, CTEMEeHb JUCCOIMAIlMH, BOJOPOAHBIM  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMHUUECKON peaklnu, CKOPOCTh XUMHUECKON
peaklMy, XUMHUYECKOE paBHOBECHE;, TEOPUUM M 3aKOHBI (TE€OpUsl BIEKTPOJUTUUYECKOU
aucconanuu, nepuogudyeckuid 3akon .M. MenneneeBa, 3aKOH COXpaHEHHsS] MacChl BEILECTB,
3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUM MPU XUMHYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH,
MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKAIlUe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHUCTEMHOCTHU
XUMUYECKUX SIBJIEHUI; COBPEMEHHbBIE IIPE/ICTABICHHS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSIX; MPEJICTABICHUS O MEXaHU3MaX XHMHYECKUX
peakuuii, TEePMOJUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX UX NPOTEKaHHs, O
XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX cHCcTeMax; (aKTOJIOTMYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIIOIH30BAHUH BAXXHEHIINX HEOPTaHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKOW JEATEILHOCTH YeJIOBEKa, OOIMX HAYYHBIX MPUHIIUAIIAX
XHMHYECKOT0 MPOU3BOJICTBA;

chOPMUPOBAHHOCTh ~ yMEHHUH:  BBIIBJIATH  XapaKTepHbIC  TMPU3HAKA  TIOHSITHH,



yemauaeaueams UX B3aUMOCBSI3b, UCHOAb306aMb COOTBETCTBYIOIINE IOHATHSA IIPH ONHMCAHUU
HEOPraHUYECKUX BEIECTB U UX IIPEBPALICHUI;

c(OPMHPOBAHHOCTh YMEHHS HCIOJIBb30BATh XMUMHUYECKYI0 CHMBOJIUKY JUIS COCTAaBJICHUS
dopMyn BemeCTB M YpaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHangbHble HA3BAHUS OTJEIBHBIX BELIECTB;

c(OPMHPOBAHHOCTH YMEHHS ONPEIEIISATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS! XUMHYECKIX
AJIEMEHTOB B COEAMHEHMSX, BUJ XUMHUYECKOW CBSA3M (KOBAJCHTHAs, MOHHAsA, METAJUIMUYECKas,
BOJIOPOJIHAS ), THIT KPUCTAUTUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA; CHOPMUPOBAHHOCTh
YMEHUSA OOBSCHATH 3aBUCHMOCTh CBOICTB BELIECTB OT BU/1a XUMUYECKOH CBSI3H U
TUIA KPUCTALTMYECKON PEIIETKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBSI3HU;

c(hOpMUPOBAHHOCTbYMEHUH : KJTACCU(PUIIMPOBATH: HEOPTaHUYECKUEBEIIECTBAIIO ux
COCTaBy, XMMHMUYECKHE PEAKLMU IO PAa3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY JS(PQEeKTy peakluHd, W3MEHEHHUIO CTeNeHEeH OKHUCIIEHUs JJIEMEHTOB,
00paTUMOCTH, Y4acTHIO KaTajau3aTopa U ApPYTUE); CaMOCTOATEIbHO 6bl0uUpams OCHOBAHHS U
KpUTCPUUN TJIA KJIaCCI/I(i)I/IKaIII/II/I HN3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKuHﬁ;

cOPMUPOBAHHOCTh ~YMEHHUS PACKpPhIBAaTh CMBICI TepHoaudeckoro3 axonall..
MenneneeBa © = JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh ANEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKHX  JJIEMEHTOB  MepBOro—ueTBéproro mepuoioB [lepmoguyeckoid  cuUCTEMbI
J.V1.MenpeneeBa, UCHOIb3Ys MOHATUS «IHEPTETUUECKIEYPOBHIY,

(QHEPreTUYEeCKHe TOAYPOBHW», «S-, P-, 0-aToMHBIE OpOWUTANIM», «OCHOBHOE U
BO3OYXK/JIEHHOE  DHEPreTHYECKHE  COCTOSIHUSI ~ aToMay»;  OOBICHATh  3aKOHOMEPHOCTH
I/13MCHGHI/HICBOI\/'ICTBXI/IMI/ILIGCKI/IXBJ'IGMCHTOBI/II/IXCOeZ[HHGHHfIHOHGpHOI[&MHI’pyr[H&M
[lepunonnueckoii cucremsl .M. MenaeneeBa, BaIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS HX DJIEKTPOHHBIX 000TI0YEK;

chOpMUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKUE

CBOMCTBABEILECTBPA3INYHBIXKIACCOB,n00MEEPIHCOAMbCYIECTBOBAHUET €HETHUECKOM CBSI3H
MCKAY HCOPraHMYCCKUMHU BEIIECCTBAMHU C ITIOMOIIBIO ypaBHeHI/IfI COOTBECTCTBYIOIINX XUMHUYCCKUX
peakiui;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIIHOCTh: OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX
peakuii MoCpeICTBOM COCTABIICHHSI 3JIEKTPOHHOIO OajlaHCca 3THX peaklHif; peakluuil HOHHOTO
oOMeHa MyTéM COCTaBIEHHS HMX IOJHBIX U COKPAIIEHHBIX HOHHBIX YpPaBHEHMI; peakIuii
THJIPOJIN3a; PEAKUUi KOMIUIEKCOOOpa3oBaHUS (Ha MpHUMEpe THIPOKCOKOMIUIEKCOB ILIMHKA H
AITIOMHUHHS);

c(OpMUPOBAHHOCTbYMEHHUA0OBICHATH3aKOHOMEPHOCTUIIPOTEKAHUSIXUMHUECKUX
peakiuii ¢ yd4y€TOM HMX OHHEPreTHUECKUX XapaKTEepPHCTHUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMUYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMELICHUs
XMUMHUYECKOT'O paBHOBECHUS 1I0]] BIMSHUEM BHEIIHUX Bo3zeicTBuil (mpuniun Jle [llartense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUUECKHE PEAKIINH, JIeXKAI[e B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHUS CEpHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; I€1€CO00Pa3HOCTh TNPHUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUSI PUCK-TIOJIB3a;

Cc(OPMHUPOBAHHOCTH BIIAICHUS CUCTEMOM 3HaHUIl 0 METO/1aX HAYYHOT'O TO3HAHUS SIBIECHUI
IIPUPOJIBI — Habmro1eHue, U3MEpEHHUE, MOJIETTUPOBAHUE, 9KCIIEPUMEHT
(peasIbHBITUMBICTIEHHBIN ), UCII0JIb3Y EMBIXBECTECTBEHHBIXHAYKAX, yMEHUANPUMEHATh 3T 3HAHUS



IIpU SKCICPUMCHTAJIIBHOM HMCCJICIOBAHUM BCIICCTB WU JIA OOBACHEHHST XMMHUYECKUX HBHCHHﬁ,
HMCEIONIUX MECTO B ITPUPOJC, HpaKTH‘ICCKOﬁ JCATCIIBHOCTH YC€JIOBEKA U B HOBCGHHeBHOﬁ KHN3HU,

COPMHPOBAHHOCTH ~ YMEHHSI  BBIABIATH  B3aUMOCBSA3b  XMMHYECKHX  3HAHHUU
CHOHSTUSIMUUIIPEACTABICHUSIMUIPYTUXECTECTBEHHO-HAY YHBIXIPEAMETOBIs100JIee OCO3HAHHOTO
[OHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHHUSI TPOBOAUTDH PACUYETHI: C UCIIOIb30BAaHUEM MTOHATUH «MaccoBas
J0JI1  BEIIeCTBAa B pPacTBOPE»U«MOJIIpHAs  KOHILIGHTpAaLMs»;  Macchl  BEIIECTBA
WIM00bEMAra3arnon3BeCTHOMYKOIMYECTBYBEIIECTBA,MAaCCEUITNOOBEMYOHOTO U3 yUACTBYIOIINX
B pEakluu BEIIeCTB; TemioBoro s(ddexTa peakluuu; 3HAYEHUS BOJOPOIAHOIO IOKa3aTess
pPacTBOPOB KUCIIOT U IIEJIOYEH ¢ U3BECTHON CTEMEHBIO TUCCOIUAIINHT; MACChI (00bEMA, KOTHMYECTBA
BEIIeCTBa) MPOAYKTa pPEaklMH, €Cd OAHO M3 HCXOIHBIX BEUIECTB JAaHO B BHJE PacTBOpa C
OmpeAeIEHHON MAacCOBOM JIOJIeH pacTBOPEHHOTO BeHIECTBA WM JaHO B H30BITKE (MMeEeT
PUMECH); AOJIH BBIXOJIa MPOAYKTa PeaKIMK; 00bEMHBIX OTHOIICHUN T'a30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITEIBHO IUIAHMPOBATH U MPOBOJIUTH XUMHUECKHUIA
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HIOHHOTO OOMEHa, MOATBEPKICHIE KaYECTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEJIbl PACTBOPOB BEIIECTB C IOMOIIBI0 MHAUKATOPOB,
U3Y4YEHHUE BIIMSHUS pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH pEaKIUH, pElIeHHe
AKCIEPUMEHTAIbHBIX 3a1au noreMam «Mertamib»y u «Hemeramnsy) ¢ coOM0eHUEM HpPaBUII
Oe3omacHOro oOpaleHus ¢ BemecTBaMHU M JIAbOpaTOpHBIM 000pynoBaHHEM, (HOPMYIHPOBATH
[EeNlb HUCCIENOBAaHMSA, NPeOCmasiams B Pa3IUdHOW (opMe pe3ysbTaThl JKCIIEPHMEHTA,
AHAU3UPOBAMb U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATH MPaBHiIa TIOJIL30BAHUS XUMHUYECKON MTOCYI0N H
1a0opaTOpHBIM 000PYI0BaHUEM, OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMU T10
BBITNIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOIMUYECKHU 11€J1eCO00pa3HOTo NOBEIEHUS
B OBITY W TPYIOBOM JEATENBHOCTH B ILEJAX COXPAHEHHUS CBOErO 3J0pPOBBS, OKpY’Karollei
OPUPOJHON Cpeapl M JOCTH)KEHHUS €€ YCTOMUMBOIO pa3BUTHUSA, OCO3HABAMb ONACHOCTD
TOKCHUYECKOro JEHCTBUS Ha JKHUBBIE OPIaHU3Mbl ONPEAECNEHHBIX HEOPraHMYECKUX BEIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IIEJICHANPABICHHBIH TOUCK XMMHYECKOU
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelcTBa
MaccoBoi uHGpopManuu, VHTEepHET U JApyrue), KPpUTHUYECKH aHaJIU3UPOBAaTh XUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIIOJIb30BATH B COOTBETCTBUM C IMOCTaBICHHON yueOHOU
3a/1a4uen.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuepas3aeioB U TeM
Ne n/m Konrpoasubie IIpakruueckne (uupposbie)
NporpamMmel Beero padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl
Pa3znen 1.TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XUMUM
IIpenmet oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 8
M. bytieposa
Wroro mo pazneny 8
Pasnen 2.¥YrieBonopoanbt
91 [IpenenbHbIe YyriIeBOAOPOAbI — AJKAHBI, 5
[IUKJIOAIKAHBI
99 HenpenenbHble yraeBoJOPObl: aIKEHBI, 14 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTuieckue yrieBogopo/abl (apeHbl) 8
24 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U 4
uX nepepadoTka
2.5 ["anorennpon3Bo/iHbIE YIIIEBOAOPOI0B 4 1
Hroro no paszneny 35
Paznen 3.Kuciopoaconepskamue oprannieckne coeJuHeHU st
3.1 Cnuptsl. @enon 11 1
KapOoHWITbHBIE COSMHEHHS: alTbIeTHIbI
3.2 1 KeTOHBI. KapOOHOBBIEKHCITOTHI. 21 1

Crnoxubie 3¢upsl. Kupsl




3.3 YrieBomsl 9
Hroro no pazaeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHs

4.1 AMuHBI. AMUHOKHCIIOTBI. benku 12
Hroro no pazaeny 12
Paznen S.BbicokomoJieKyJISIpHbIeCOCAUHEHU S

51 BBICOKOMOJIEKYIISIPHBIE COCIMHCHHSI. 6
' ILnactmaccel. Kayuyku. Bonokna
Wroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHuMepa3/1ejioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnueckuii 3aKoH
11 u [lepuonnueckas cucteMa XUMUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Utoro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 ‘ Hemerambl 31 1
2.2 ‘ Mertaisl 23
Hroro no paszneny 54
Paznen 3.Xumusi v :KU3Hb
3.1 ‘ Metonp! mo3HaHus. XUMHSA U )KU3HD 9
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

[Ipenmer u 3HaYeHUE OPraHUYECKON
XUMUH, [IPEICTABICHUE O MHOTOO0Pa3uu
OpPraHMYECKUX COCIUHEHUN

DJIEKTPOHHOE CTPOCHHE aTOMa yIiepoa
(ocHOBHOE M BO30YXJIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoia

XI/IMI/I‘-ICCKaH CBA3b B OpFaHI/I‘IGCKI/IX
coeuHEeHUsAX. MexaHn3Mbl 00pa3oBaHus
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. Bytneposa

Buas! n3omepun: cTpykTypHasi,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (exTs B MOJIEKYyJIaX OpraHU4eCKUX
COEeTUHEHNN

[IpencraBnenue o KIacCUPUKALNA U
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH




[IpoBepounas pabora no teme: CtpoeHue
OPraHUYECKUX COCIMHEHUI

AJKaHbl: TOMOJIOTMYECKHUH psif, o01as
dbopMyIia, HOMEHKJIaTypa U U30MEpHs,
AJIEKTPOHHOE U POCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenue alkaHoB B Ipupoac.
CriocoOsbl MMOJIYy4YCHHU U IPUMCHCHUC
aJIKaHOB

12

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MOJTyYCHUS ¥ IPUMCHCHHE

13

Pemenne pacuéTHbIX 337249 Ha
oTpezieNieHue MOJIEKYIIpHOM (popMyIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €TI0
coctaB. CucteMaTn3aius u o0001eHne
3HAHWH 1O TEME

14

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasi ¥ HUC-TPAHC-U30MEPHUS
AJIKEHOB

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBmio MapkoBHUKOBA




CriocoObI nostyueHus 1 IpUMEHEHNE

16
QIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "IlosrydyeHune 3TUIEHA U U3YUYEHUE ETO
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 oTpeieIeHne MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHUYeCKOro BELIeCTBA
AJKanueHsl: CONpsKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIMPOBAaHHbIE.
Oco0eHHOCTH 3JIEKTPOHHOI'O CTPOCHHUS

20 XUMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CriocoObI nosTyueHus 1 NpUMEHEHNe
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 (bopmya, HOMEHKIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY,
¢duznyeckue cBoicTBa

23 XVMMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakInM HAa TPOWHYIO CBS3b

o5 CriocoObI nostydeHus 1 NpUMeHEeHHe
QIKMHOB

26 Pemienue 3aau: pac4€Thl MO ypaBHEHUIO
XUMHUYECKON peakluu

97 [IpoBepounas paboTa 1o Teme:
[IpenenvHBIC U HENPEACTHHBIE
YTJI€BOAOPOABI

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 001mast




dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OcH30J1a ¥ TOJIyOJIa, NX (PU3NIECKUE
CBOMCTBaA

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIUK

29
3aMeIIeHUs
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIUK

30 IPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XUMUYECKUX CBOICTB
CTHpOJIa
Pemenne pac4€THbIX 3a1a4 HA

32 oTpeieIIeHUEe MOJICKYIISIPHON (POPMYJIBI
OpPTraHUYeCKOTO BEIIeCTBA

33 CriocoObI nosTyueHus 1 NpUMEHEHNe
apeHoB

34 ['eneTnueckas CBsI3b MEXKAY pa3IHIHBIMU
KJIacCaMM YIJIEBOJOPOJIOB
Pacuérel mo ypaBHEHHSIM XHMHYECKHIX

35 peakiuii. Cucremarusanus u 00o01IeHre
3HaHUH 110 TEME

36 [Tpuponnsriii ra3. [lonyTHble HeTAHbIE
rassl

37 KameHHBIi yrosb ¥ MpOAYKTHI €r0
nepepadoTKu
Hed1b 1 ciocoOrI e€ nepepaboTKH.

38 [IpumeHeHne NpoayKTOB NepepadoTKU

HeTH




39

I'enernueckas cBI3b MCKAY pa3JInYHbIMU
KJracCaMH yrijicBOAOPOOaOB

40

["anoreHonpon3BOIHBIE YTIIEBOJOPOIOB:
3JIEKTPOHHOE CTPOEHUE; PEAKIINU
3aMeIIeHus TajoreHa

41

JleWcTBue 11eouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeicrterue
JUTAJIOT€HAIIKAHOB C MATHUEM U IUHKOM

42

Cucremaruzanusa 1 0000IeHIE 3HAHUH 110
pasneny "YraeBogopoanl"

43

KonTtponsHas pabora o Teme
"VYrneBonopozs"

44

[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psiJl, 001as popmyna,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, KiIaccupuKarms,
buznyeckue cBoiicTBa

45

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoObl 1osty4eHus U NpUMeHEHne
OJTHOATOMHBIX CITUPTOB

47

[TpocThie a3¢upbl: HOMEHKIIATypa U
U30MepHUst, 0COOEHHOCTH (PU3NUECKUX U
XUMHYECKHX CBOMCTB

48

MHOFO&TOMHI)IC CHI/IpTI)IZ OTHUJICHIJIUKOJIb U
TIIALEPUH, UX (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA

49

Crioco0bI osTyueHus 1 IpUMEHEHNE




MHOI'0AaTOMHBIX CITMPTOB

®deHout: CTpoeHNE MOJIEKYJIbI, (pru3nueckue

50 .
cBoiicTBa. TOKCUYHOCTH eHOIA

51 XuMHYEeCKUe CBOMCTBA (heHOIIa

59 CniocoOblI MoTy4eHus U IpUMEHEHUe
denona
[TpakTuueckas padota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"CraupTtsl U heHobr"

54 [TpoBepounas pabora 1o Teme:
ApomartudecKkue yriieBoaopo sl (ApeHsr)
Anbaeruibl ¥ KeTOHBI: JJIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPyIIIbL;
TOMOJIOTHYECKHE PAJIBL, 0011ast hopmyna,
M30MepUs U HOMEHKJIIaTypa

56 Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOICTBa; peaKkI[uy MPUCOCTUHEHUS

57 Peakiuu okuciaeHHus 1 Ka4eCTBEHHbBIE
PEaKIUu albJIeTHI0B U KETOHOB

58 CnocoObI MoTy4eHus aabAeTHI0B U
KETOHOB
OaHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE

59 KHCJIOTHI, 0OCOOCHHOCTH CTPOCHUS UX
MOJIEKYT

60 W3omepust ¥ HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, MX (PU3HUYECKHE CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHL. MHOTOOOpa3ue KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BHICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI mosTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnosxHbIC 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmas popmyia, usomepus u
HOMEHKJIaTypa

67

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a1a4: 10 ypaBHEHUIO
XUMHYECKON PEaKIMH, Ha ONPEIEICHHE
MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOro
BELIECTBA

69

[Mpaktrdeckas padora Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"KapOoHoBble KUCIIOTHI. Cr0XKHbBIE d3PUPHI"

70

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOMCTBA (THIPOIIN3)

71

OCoOeHHOCTH CBOWMCTB )KHUPOB,
COACPpKAIUX OCTATKHU HCHPCACIbHBIX




JKUPHBIX KUCIOT. JKHpBI B pupoe

72

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCIIOT, UX Moromiee neiicrsue. [lousTue o
CHHTETHYECKUX MOKOLIUX CPEJICTBAX
(CMO)

73

I'eneTnueckas CBS3b YIIIEBOJAOPOIOB H
KHCJIOPO/ICOIEPKAIUX OPTraHUYECKHX
BEIICCTB

74

Pacuérel 10 ypaBHEHUAM XUMUYECKUX
peakuuii

75

[IpoBepounas pabora 1o Teme:
Kap6onoBbie kucinoTsl. ClI0KHBIE YQHPHI.
Kupsl

76

OO11ast xapakTepuCTHKa YIII€BOJOB U
KJaccu(uKaus yrieBoaoB (MOHO-, U- U
MOJIMCaXapuabl)

77

Momnocaxapusl: (pu3nuecKrue CBOMCTBA U
HaxXO0KJIEHUE B MPUPOJIE

78

HpI/IMeHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KU3BHCACATCIIBHOCTHU OpraHnu3Ma

79

I[I/IcaxapI/IIlLII caxapo3a, MaJibTO3a U
nakTo3a. HaxoxaeHue B npupoac u
MNPUMCHCHUC JUCAXapUuJI0B

80

[Tonucaxapuael: CTPOCHUE MAKPOMOJIEKY!I,
¢u3nueckrue 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHHE

81

ITonstHe 00 HNCKYCCTBCHHBIX BOJIOKHax

82

Pemienune pacyeTHbIX 3a7a4 Ha
OTIpeIeJICHUE JIOIM BBIX0/1a TIPOTYKTa




pCakiuu OT TCOPETUUCCKU BO3ZMOXKHOT'O

83

Cucremarusanus u 0000LIEHUE 3HAHUN 110
pasneny

84

KontponpHast pabora o Teme
"Kucnopoacoaepaiime opraHu4eckue
coeuHeHus"

85

AMUHBL: KIaccu(pUKAIMS, CTPOCHHE
MOJIeKyYJI, o0mmast popmyia, n3omepus,
HOMEHKJIaTypa U (PU3UYECKHe CBONCTBA

86

XuMHYeCKUE CBOMCTBA au(aTUuIeCKUX
aMUHOB

87

AHUWIMH: CTPOEHUE aHUIIMHA, 0COOEHHOCTH
XUMHUYECKHX CBOWCTB aHUJIMHA

88

CrniocoOblI nosty4eHus U IpUMeHEHne
annpaTUIECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusl, (pusnveckre cBONCTBA.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

XuMHYeCcKHe CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUYEHUE aMUHOKHUCIIOT.
CuHTe3 U TUIpoJIn3 MENTUI0B

91

Benku xak npupoHbIe MOIUMEPBI;
CTPYKTYpBI O€JIKOB

92

XUMHUYECKHE CBOMCTBA OEIIKOB

93

A30Tcoz[ep>Ka1uHe TCTCPOUUKIINICCKUC
COCOAMHCHUS. HyKHeHHOBHe KHUCJIOTHI:
COCTaB, CTPOCHUC U Omosoruueckas POJib




94

[Ipaktuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"A3oTcoeprKaliie opraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Pacrio3HaBaHue OpraHu4eCcKUX
coenuHeHun"

96

KonTponbHast pabora o Teme
"A30TCcoieprKalie OpraHnyecKue
coenuueHus"

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/IbI UX CHHTE3a —IIOJINMEpU3aLusl U
MIOJIMKOHACHC AL

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

OnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHEC KaAYTYKH. Pe3nna

100

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIIenuaJIbHOIo
Ha3HAa4YCHUA

101

[IpakTuueckas padora Ne 6. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"Pacno3naBaHue miacTMacce U BOJIOKOH"

102

O06o0011eHNEe U cUCTeMaTU3aIs
U3yYEHHOT0 MaTepuaia o Teme
"BbICOKOMOJIEKYJISIpPHBIE COEMHEHNA"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Konu4yecrBo 4yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoapieie | Ipaxruteckue f}[[syqe}mﬂ :)Iﬁlibal;OBaTeJILHble
padoThI padoThI pecypes!
1 Atom. CocTaB aTOMHBIX J€p. XUMUYECKUI 1
anemMeHT. M3oTonsl
5 CrtpoeHue 3IeKTPOHHBIX 000JI04YEeK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Krnaccudukanus XuMU4ecKux 371€MEHTOB (s-, 1
p-, d-, f-amemenTsI)
4 Pacripeienenue 31eKTpOHOB 110 aTOMHBIM 1
opOuTamsim
ONEeKTpOHHbIE KOH(UTYpAIIUN AaTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YX/IEHHOM 1
COCTOSTHUHU
6 DJeKTPOHHbIE KOH(PUTYpALIUU HOHOB. 1
ONEeKTPOOTPULIATEIEHOCTD
Ilepunonnueckuit 3akoH u Ilepuonnueckas
7 CUCTEMA XMMHUYECKHX i1eMeHToB [[. U. 1
MeneneeBa, CBA3b C COBPEMEHHOM TEOpUEH
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU 1
IIPOCTBIX U CIIOXKHBIX BELECTB 110 IPyNIaM U
nepuoaam
9 Cucremaru3zanus 1 0000IeHIe 3HaHUH 110 1




TEMEC

10

Bunpr xumudeckoit cBsI3u. MexaHu3Mbl
00pa3oBaHus KOBAJCHTHOM CBSI3H.
Bonopoanas cBsi3b. MexxMoneKyisipHbie
B3aUMOJCHCTBUS

11

BaneHnTHOCTB U BaJIeHTHBIE BO3MOXXHOCTH
aToMOB. CBA3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOCHUEM

12

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIATypa

13

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUS. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

ITonsaTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX PaCcTBOPaAX

15

HcrrHHBIE paCTBOPHI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnornaparst

16

Crioco0b! BeIpaXKeHHsI KOHIIEHTPALUU
pacTBOpoOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM MTOHATHH
"MaccoBas J0Jisl paCTBOPEHHOTO BelIecTBa',
"MoJIsipHas KOHIEHTparus'"

18

Knaccudukanmst 1 HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB

19

CI/ICTCMaTI/IBaI_II/ISI )41 O606H.[CHI/IG 3HAHUI 110
TEMC




20

KonTtponsHas padora o temam "CtpoeHue
aroMma. [leprnonnyeckuii 3aK0H U
[Teproauieckasi cucteMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOooOpasue BemecTB"

21

Knaccudukanus XuMrU4ecKux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS] SHEPTUH NIPH
XUMHYECKHUX PEAKLHAX

22

TernoBbie 2P PEKTH XUMHUECKUX PEAKITU.
TepMoxuMHUYeCcKHe YpaBHEHUS

23

Brraucnenuns no YPaBHCHHUAM XUMHUYCCKUX
pCaKIII/Iﬁ U TCPMOXHUMUYCCKHUM YPAaBHCHHUAM

24

CKOpOoCTh XMMHUYECKOH peaklnu, e€
3aBUCHUMOCTD OT Pa3InYHbIX (DAKTOPOB.
Karanus u katanusatopbl

25

I'omoreHHsIe 1 TCTCPOTCHHLIC pCAKITUHN

26

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX (PaKTOpPOB Ha
CKOPOCTb XUMHUUYECKOU peakuun"

27

OO6paTumble U HEOOpAaTUMbIE PEAKIIHH.
XUMHUYECKOE pABHOBECHE

28

[IpakTuueckas padora Ne 2 o Teme
"BausiHue pa3nuuHbIX GakTOpPOB Ha
MTOJIOKEHNE XUMHUECKOTO PAaBHOBECHS"

29

OnekrponauTnueckas aqucconuanus. CuinbHbIe
U cradble AMeKTpoauThl. CTEeneHb




Jucconruanuun

HNonnoe npousBenenue Bobl. Cpena BOIHBIX

30 pacTBOopoB. Bomopoausiii mokazarens (pH)
pactBopa

31 I'mpponus conent. Peakuyu, nporexkaromue B
pacTBopax 3JIEKTPOJIUTOB
[IpakTuueckast padota Ne 3 o Teme

32 "XUMHYECKUE PEaKIIUU B pacTBOpax
3JIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peaknuu. BaxxHelmme OKUCIUTENd U
BOCCTAHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIAaBOB
BCIICCTB

36 Pemenue 3anau pa3InyHbIX TUIIOB

37 Pemienue 3a1au pa3auyHbIX TUIIOB

38 CucremaTtu3zaiys 1 000011eHre 3HAaHUI 110
TeMe "XuMuueckue peakuu'

39 KonTponbhas pabota no teme "Xumuueckue
peakun"
[Tonoxenue Hemeramos B [lepuoanueckoi

40 CUCTeME XUMHUYeCKHX dneMeHToB /1. 1.
MemneneeBa 1 0COOCHHOCTH CTPOSHUS HX
aToMoB. DU3HYECKHE CBOMCTBA HEMETAIIJIOB

41 AnoTponusi HeMETaIoB (Ha IpuUMepe

KHCTIOpoJia, cephl, (hocdopa u yriepoa)




Bopopoa: monyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. I napuibl
lamorensr: HaX0XICHUE B IPUPOJIE, CIIOCOOBI

43 NOJy4YeHUs, GU3NIECKUE U XUMUYECKHE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCITIOPOJICOICPIKAIINE COSAMHCHHUS
raJIoreHOB
JlabopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI

45 nosydeHus ranoreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHEHUN
[TpakTuueckast pabota Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Tanorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,
¢du3nyeckre U XuMudeckue cBoicTa. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 OKcuabl ¥ IEPOKCUABI

49 Pemienue 3a1au pa3auyHbIX TUIIOB
Cepa: HaXOXKJICHUE B TIPUPOJIC, CIIOCOOBI

50 MOJTyYeHUsI, PU3NICCKUEC U XUMUYCCKUE
CBOICTBA

51 CepoBoaopo, Cyab(puasl

59 Kucnopojicomepkaniiue COeTMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

AKCIEpUMEHTANBHBIX 3a7a4 1o Teme "Cepa u




eé coequueHns"

A30T: HaX0XJICHHE B TIPUPOJIE, CIIOCOOBI

54 MoJTydeHUs1, PU3HUCCKUE U XUMUYCCKHE
CBOMCTBAa. AMMMAK, HUTPHUIbI

55 Kucnopozacoaep:xamiue coeiuHEHHs a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenne a3ota v €ro COETUHEHUH.
A3OTHBIE YAOOpEHHS
docdop: HaX0XKIECHHUE B PUPOJIE, CITOCOOBI

57 noJsTydeHus, GU3NYECKue U XUMUIECKHE
cBoricTBa. Dochuas u hochun

58 Oxkcunst hocdopa, pochopconepxarme
kucnotel. Conu pochopHON KUCTOTHI

59 [Tpumenenue pochopa u ero COeJMHEHUH.
®dochopubie y1oOpeHUs
[Tpaktuyeckas padora Ne 6. Pemenue

60 AKCIIEPUMEHTAJIBHBIX 3a/1a4 TI0 TeMe "A30T u
docdop u ux coenunenus"
Yrnepoa: HaXxoXJIeHUE B MPUPOJIE,

61 AJIOTPONHBIE MOTUBUKAINY; (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, TPUMCHECHHE

62 Oxkcup yrnepona(Il), okcun yrnepona(IV),
YTOJIbHASI KUCIIOTA U €€ CONH

63 Pemenue 3a1a4 pa3nuyHBIX THITOB
KpemHunii: HaxoxaeHne B IPUPO/IE, CIIOCOOBI

64 NoJTy4yeHus, GU3NYECKUe U XUMUYECKHE
CBOMCTBA

65 Oxkcua kpemuans(IV), kpeMHueBast KUCIOTA,




CHJINKAThI

[IprMeHeHre KpEMHUS U €r0 COSAMHEHUMN.

06 CrekIio, ero Moyxy4eHue, BUIbI CTCKIa

67 Pemenue 3a1au pa3nuyHbIX TUIIOB

68 Cucremarusanys 1 0000IIeHrE 3HAHUH 110
teme "Hemeramibr"

69 KoHnTtpoinbhas padora o reme "Hemeramibr"

70 AHanu3 pe3yJabTaToB KOHTPOJIbHOM paboThl,
KOPPEKILIHS OINO0K
[Tonoxxenue metamios B [leproaunueckoit

7 CUCTEME XMMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IJEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHre MeTaIoB B OBITY U TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust metamion

74 Pemrenne 3a1a4 pa3anvHbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psii HApsKEHU N

75 MeTaisoB. O61ue crnocoOb! MOTyYeHHs
METAJIJIOB
OO6mas xapaktepucTruka metayuioB |A-
rpymsl [lepruonnueckoi cucteMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanui:
nosydeHue, PU3NIecKue 1 XUMUIECKIE
CBOICTBa, IPUMEHEHHUE TPOCTHIX BEIIECTB U
HUX COCITUHECHUN

77 OOmrast xapakTepucTrka MetayioB 11A-

rpymnsl Ilepuoanueckoi cucrteMsl




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJbIUi: MONy4YeHHe, GU3NIECKUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCAUHECHUI

78

KécTkocTb BOJBI U CTIOCOOBI €€ YCTpaHEHHUS

79

AJNIOMHMHUI: TIOJTy4eHHe, PU3NIECKUe U
XUMUYECKHUE CBOMCTBA, IPUMEHECHHE

80

AmdoTepHbIe CBOCTBA OKCHA U
TUAPOKCUA aTFOMUHUS,
TUIPOKCOKOMILJIEKCHI aITFOMUHUS, UX
IIPUMEHEHNE

81

Pemenne 3aia4 pa3s/IM4YHbIX TUIIOB

82

[TpakTuueckas pabota Ne 7. Pemienue
JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME
"MeTaJibl TJIaBHBIX HOArpyHn”

83

OO0m1as XxapakTepucTUKa METAIIOB
no6ouHsIx noarpymn (b-rpymm)
[lepronnveckoii CHCTEMBI XUMUYECKHAX
DIIEMEHTOB

84

dusznyeckrue 1 XMMHYECKUE CBOMCTBA Xpoma
" €ro COC}IHHGHHfl, X MPUMCHCHUEC

85

Baxueiire coenMHEHNs] MapraHia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBONCTBA

86

dusnueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coeauHeHun. llomydenue u
[IPUMEHEHHUE CIUIABOB JKelle3a

87

dusuyeckue U XUMHUUECKHE CBOMCTBA MEIU U




€€ COCIMHEHM, UX IPUMECHEHUE

duznueckre 1 XUMHUYECKUE CBOMCTBA LIMHKA

88 U €ro COeAMHEHUM, X IPUMEHEHUE.
I'mapOoKCOKOMILIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertasuiel MOOOYHBIX TOArpymm"”

90 Pemenue 3a1a4u pa3anvHBIX TUIIOB

01 O06o0011eHne U cuCcTEMaTH3AIUS U3YYEHHOTO
Marepuaiia o teme "Metaibr"

92 KoHnTtposnbHas padota o teme "Merasib"

93 AHanu3 pe3yJabTaToB KOHTPOJIbHOM paboThl,
KOPPEKIIHS OINO0K
Posib xuMuu B ob6ecrieueHun yCToiunBOro

94 pa3BuTHs yenoseuecTBa. [loHsATHE O
HAYYHBIX METO/IaX UCCIIEIOBAaHHS BEIIECTB
HayuHble mpUHIIMITBI OpTaHU3aIUN

95 XMUMHUYECKOT'O TPOU3BOJICTBA.
[TpombInieHHBIE CTIOCOOBI TTOTYYESHUS
BaXHEHIIINX BEIIECTB

96 XUMHUECKOE 3arpsi3HEHUE OKPYKaroIei
CpeZbl M €ro MOCIeICTBUS

97 XuMHUS U 370pOBbE YeNOBEKa.
JlexapcTBEHHbIE CPECTBA

08 Xumus nuimy. Pons xumuu B obecrieueHun
MUILEBOM 6e30MacCHOCTH

99 Kocmernueckue u napdroMepHbie CpeacTBa.

BriToBasg xumusa




XuMHs B CTPOUTENBCTBE. BakHeime

100 CTPOUTENIBbHBIE M KOHCTPYKIIMOHHBIE 1
MaTepHabl
101 XHUMHS B CEIIBCKOM XO35IUCTBE. 1
Opranudeckue 1 MUHEpaJIbHbIE YI00pEHUS
102 Cucremaruzanus 1 0000IIeHIe 3HAHUH 10 1
TeEME
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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