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IMosicHuTe/IbHASA 3aNIUCKA
PaGouyasi nporpamma y4deOHoro mnpeamera «Xumms» i1 10-11 kmaccoB
(mpoduabHBIN ypOBEeHB) pa3paboTaHa B cOOTBeTCTBHM ¢ TpeOoBaHusmu DPI'OC,
yTrBepkIeHHbIMU [Iprkaszom Munobpuayku Poccum ot 17.05.2012 r. Ne413 «O6
yTBEpXKICHUH (eepaIbHOTO KOMIIOHEHTa TOCYAApCTBEHHBIX OOpa30BaTEIBHBIX
CTaHAAPTOB cpemHero oOmero oOpa3oBaHUs», C HW3MEHEHUsSMH ( TIpHUKa3
MunoOpuayku P® Ne 16450t 29.12.2014 r.), ¢ y4eToM NpPUMEpPHONW OCHOBHOM
obpazoBarensHOi iporpammbel COO omoOpeno 28.06.2016 1. Ne2/16-31 YMO PO,
B cooTBeTcTBUM ¢ DOII COO Ilpuka3z Munucrepcta npocsemieHus Poccuiickoi
Oenepanunn - ot 18.05.2023 Ne 371 «OO0 ytBepxkienun ¢enepanbHOM
00pa3oBaTeIbHOW MPOTPaMMBI CpeIHEro oO0mero o0pa3oBaHUS»),  y4eOHOIO
minana MBOY «3enenenxas COI» na ypoae COO.

PaGouas mporpamma mno y4deOHOMY MpeaMeTy «XUMHS» COCTaBJI€HA C YYE€TOM
ocoOeHHocTel o0pa3zoBaTenbHOro npoiuecca u ero odecneuenuss B MbOY 3enenerkas
COIID».

[IporpaMma KOHKPETU3UPYET COJIEpAKAHUE MPEAMETHBIX TEeM 00pa3oBaTEIbLHOTO
CTaHAapTa, JaeT MPUMEPHOE pachpelnesieHne y4eOHbIX 4YacoB IO paslienaM Kypca u
PEKOMEHIyeMYIO TMOCJIEA0BATEIbHOCTh U3YUYECHHSI TEM U PA3fesioB yueOHOTO MpeaMera C
Y4€TOM MEXKMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTHKH y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEHN yUaIuxcsl.

[Iporpamma o xumuu s 10-11 knaccoB ABAsieTCS JIOTMYECKUM IPOJIOHKEHUEM
Kypca XUMHHU JIJIs OCHOBHOM 1iKoJibl. [I0aTOMYy OHa pa3paboTaHa ¢ onmopoi Ha KypC XUMHUHU
8-9 xmnaccoB. Pe3ynmpTaToM 3TOr0 SBHIOCH TO, YTO HEKOTOpHIC, MPEUMYIIECTBEHHO
TEOPETUYECKUETEMBI Kypca XMMUU OCHOBHOM IIKOJIBI PACCMaTPUBAIOTCSI CHOBA, HO YK€ Ha
OoJiee BBICOKOM, PACHIUPEHHOM M YTIIYOJICHHOM YPOBHE — C IENbl0 (OPMHUPOBAHMUS
[[EJIOCTHON XMMHYECKOM KapTUHBI MUPA U JJIs1 00eCrieYeHUs] TPEEeMCTBEHHOCTH.

['maBHas 11e7h Kypca XMMUU Ha yrayOJa&€HHOM ypOBHE - (DOPMUPOBAHHE Y yUALTUXCS
YMEHHI XapaKTEepU30BaTh. BEILIECTBA, MaTE€pUaIbl U XMMHUYECKUE PEAKIUU; BBINOJIHATH
Ja00paTOpPHBIE DKCIEPUMEHTHI; MPOBOJIUTH pPACyeThl MO XUMHUYECKUM (OopMysiaM H
YpPaBHEHUSIM; OCYIIECTBJISAITH TOMCK XHUMHUYECKOW WHGOpPMAIlMU U OILICHUBATH €€
JIOCTOBEPHOCTh; OPUCHTUPOBATHCS U MPUHUMATh PEIICHUS B IPOOJIEMHBIX CUTYaITUsIX.

N3yuenne xumMud Ha yriayOJ€HHOM YpOBHE cpeaHero (MOJHOTO) 0O0IIero
o0pa3oBaHMsI HAMPABIICHO HA JTOCTUKEHUE CIICTYIONINX IIEIIeH:

- OCBOCHHE CHCTEMbl 3HAaHMA O (PYHIAMEHTAJIBHBIX 3aKOHAaX, TEOpPHUAX, (PaKTax XUMHUH,
HEOOXOAMMBIX JJIs MIOHUMAHWS HAYYHOU KapTUHBI MUDPA;

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
B [IPOLIECCE;

- W3YyYECHUS XUMUYECKOM HAyKM M €€ BKJIaJa B TEXHUYECKUH NPOrpecc LUBUIIU3ALUY;
CJIOXHBIX U ITPOTUBOPEUMBBIX IYTEH PA3BUTHUS UIIEH, TEOPUN U KOHIIENIMA COBPEMEHHOMN

XUMUH;
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- BOCIIUTAHHUE YOEXKIEHHOCTH B TOM, YTO XMUMUS — MOIIHBI HHCTPYMEHT BO3JEHCTBUS HA
OKPYXaIOUIYIOCPEAY M YyBCTBA OTBETCTBEHHOCTH 32 MPUMEHEHHE IMOJTYUYEHHBIX 3HAHUU U
YMEHUM;

- MPUMEHEHNE TOJIYYCHHBIX 3HAHUN U YMEHUHU JUIs: O€301acHONM paboThl ¢ BEIIECTBAMHU B
nabopaTopuu, OBITY W Ha MPOU3BOJCTBE; PEIICHUS MPAKTHYECCKUX 3a7a4 B TTOBCETHEBHOM
KU3HU;, IPEIYIPEKICHUS SIBIICHUM, HAHOCSIIUX BPEJ 30POBBIO YEIOBEKA U OKPYKAIOIIEN
cpene; TPOBEISHUS WCCICIOBATEIBCKAX pPabOT; CO3HATENLHOTO BBIOOpa mpodeccuu,
CBSI3aHHOM C XMMHUEH.

OcHoBHBIC 3212a4K pado4ell MPOrPaAMMBI:
- chopMUpOBaTh Y yUAILIUXCSL YMEHUSI O€30MacHOr0 00paIlleHus ¢ BeIIeCTBaMH, BHITIOIHITh
HECJIOKHBIE OTBITHI, COOJII01asl TPaBUiIa TEXHUKH 0€30MaCHOCTH;
- HAYYUTb MPUMEHSTH MMOJYUYCHHBIC 3HAHUS 111 OOBICHEHUS! PA3HOOOPA3HBIX XUMUYECKHUX
SIBJICHUW 1 CBOMCTB BEILIECTB, OLICHKU POJIM XUMHUH B PA3BUTUH COBPEMEHHBIX TEXHOJIOTUI
Y TIOJTyYE€HUH HOBBIX MATEPHUAJIOB.- BBIPA0OTAaTh y YUAIIUXCSl TOHUMAHUS 00IIIECTBEHHON
MOTPEOHOCTH B pa3BUTUU XUMUH, a TaKKe CPOPMUPOBATH Y HUX OTHOIICHUS K XUMHUU KaK
BO3MOXKHOU 001acT OyayIieil MpakTUYECKOM NeITeIbHOCTH;- CHOPMHUPOBATH JIOTUYECKUE
CBSI3U C JIPYTUMHU NPEIMETA, BXOSIIUMHU B KYpC CPEHEr0 00pa30BaHUSI.

MecTo yueOHOTro npeaMera B HIKOJIbLHOM Y4eOHOM IJIaHeE.

B cooTBeTcTBHE C yUeOHBIM MJIAHOM IIKOJbI HA U3yYEHHE XUMUU B CPEIHEN IIKOJIE
(npoduneHeIil ypoBenb) Bbiaensercs 102 yacos B 10 knacce (3 yaca Henento), 102 vaca B
11 knacce (3 yaca B HEZIEIIO).

Oprannueckass XuMusi paccMaTpuBaeTcs B 10 Ki1acce U CTPOUTCS C yUETOM 3HAHUM,
MIOJYYEHHBIX YYallMMHCS B OCHOBHOM mikoyie. PaccmarpuBaercsi crpoeHune U
KJ1acCU(UKaLUsl OPraHU4YEeCKUX COETUHEHNHN, TEOPETUUECKYI0 OCHOBY KOTOPOI COCTaBIIsIeT
COBpPEMEHHAsl TEOPUsI XMUMHUYECKOIO CTPOCHHUsI C HEKOTOPBIMH DJIEMEHTaMHU JJIEKTPOHHOMN
TEOPUU U CTEPEOXUMHUHU. JIOTMYECKMM NPONOJDKEHMEM BEAYIIEW HIEH O B3aUMOCBSA3U
«COCTaBa —CTPOECHUSI — CBOWCTB» BEIIECTB SBIAECTCS TeMa «XUMHUYECKHE DPEAKIUU B
OpraHUYeCcKON XUMHUU», KOTOpas 3HAKOMHUT Yyyalluxcsi ¢ Kiaccuukauuend peakiuuid B
OPraHUYECKON XMMUU U JAET MPEACTABICHUE O HEKOTOPBIX MEXAHU3MAaX UX MPOTEKAHUS.

[lonyyeHHbIE B MEPBBIX TeMaX TEOPETUUYECKUE 3HAHMS YYallMXCS 3aTEM
3aKpeIUISIOTCS U pa3BUBAIOTCA Ha OoraroM (akTHYECKOM MaTepuane XHMHUU KJIacCOB
OpPraHUYECKUX COETUHEHHH, KOTOPhIE PACCMAaTPUBAIOTCS B TIOPSAKE YCIOKHEHUS OT OoJiee
MPOCTHIX (YTJIEBOJIOPOJOB) 1O Hambojee CIOXHBIX — OuomonmmepoB. [lpu otbope
(akTUYECKOro Marepuajga B NEPBYIO OuU€pelb YUYUTHIBAJIACH MpAKTUYECKas 3HAYUMOCTb
OPraHUYECKUX BEILECTB, IOJYYMBIIMX I[PUMEHEHHE B IPOMBIIUICHHOCTH, CEIbCKOM
xo3siicTBe, MeauiuHe, 0piTy. HPK BriltouaeT uzyueHune MecTopokaeHui HeTH U rasa u
BOIPOCHI OXPaHbI OKpY’Karollel cpeapl B pecyosrnke Komu.

Kypc ob6meri xumun usydaercs B 11 kjacce u CTaBUT CBOEW 3a/iayeil MHTETPALIUIO
3HAHUM Yy4YalIUXCs 0 HEOPTaHUYECKOM M OpPraHWYEeCKOM XMMHMM Ha CaMOM BBICOKOM



ypoBHE 00111€00pa30BaTeIbHON IIKOJBI C LEAbI0 (OPMUPOBAHUS y HUX €IUHOU
XUMHUYECKOM KapTUHBI MUPA.

Benymas uaes Kypca — €IMHCTBO HEOPraHWYECKOM M OPraHMYECKOM XMMHMM Ha
OCHOBE OOILTHOCTHU UX MOHATUH, 3aKOHOB U TEOPUI, & TAKXKE HA OCHOBE OOIINX MOAXO0/I0B K
KIacCU(PUKALMKU OpPraHMYEeCKMX W HEOPraHMYeCKUX BEHIECTB U 3aKOHOMEPHOCTSIM
MPOTEKaHUSI XUMHUYECKHX PEaKIUi MEXTy HUMHU. Takoe MmocTpoeHue Kypca oOmeln XuMun
MO3BOJISIET MOJBECTU YYAIIMXCS K IMOHUMAHUIO MAaTE€pUAIbHOCTH M I03HABAEMOCTH
€AMHOTO MHpa BELIECTB, NPUYHUH €ro KpacOYHOro MHOrooOpa3us, BCEOOIIEW CBs3U
SIBJICHUM.

B cBoO ouepenp, 3TO AAET BO3MOXKHOCTh y4YallUMCs HE TOJIBKO JIydll€ YCBOUTH
COOCTBEHHO XHMHUYECKOE COJIEpKaHue, HO U MOHSTh POJIb U MECTO XUMHUU B CUCTEME HayK
o mpupoge. Takoe NOCTpoeHHE Kypca MO3BOJISIET B IOJHOM MEpE HCIOJIb30BaTh B
OOy4YEeHHH JIOTUYECKUE ONEPALMM MBIIIJIEHUS: AHAJIU3 U CUHTE3, CPABHEHUE W aHAJIOTHUIO,
CUCTEMATHU3ALIHIO 1 0000IIEHHE.

3HAaUUTENBHOE MECTO B  COJEP)KaHUM Kypca OTBOJUTCA  XUMHUYECKOMY
HKCIIEPUMEHTY, IPOEKTHBIM, TBOPUECKUM U UCCIIEIOBATEILCKUM paboTam.

Ilnanupyembie pe3yJibTAThl OCBOCHUN KypPCa XUMHHU

IIpeameTHbIe pe3yJbTATHI.

[IpeameTHbie pe3ynbTaThl ocBoeHMs nporpaMMbl COO 1Mo XUMHUM Ha yIi1yOJIEHHOM
YPOBHE BKJIIOYAIOT: crienuPuyeckue i ydeOHOro npeamera « XuMus» HayqHbIe
3HAHUS, YMEHUSI U CIOCOOBI IEUCTBUI 110 OCBOSHUIO, MHTEPIPETAIIUU U
npeo0pa30BaHUIO 3HAHUH, BUIBI JEATEILHOCTH 110 TTOJYYSHHIO HOBOTO 3HAHUS

Y IPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUEOHBIX CUTYaIUsAX, @ TAKXKE B PEATbHBIX
YKW3HEHHBIX CUTYAIUsX, CBA3aHHBIX C XUMHUEN. B mporpamme npeamMeTHbie
pEe3yAbTaThl IPEACTABIEHBI IO TOJaM U3yUYECHHUS.

10 KIIACC

[IpenMeTHbIE pe3yIbTaThl OCBOEHUS Kypca « OpraHuueckas XuMush» OTpa)aroT:

1) cpopMHUpPOBAaHHOCTH MPEACTABICHUN: O MECTE ¥ 3HAUYCHUH OPTraHUYECKOU XUMUU
B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECTICUCHUH YCTOMYHNBOTO PA3BUTHS
YeJI0BEYESCTBA: B PEIICHUH ITPOOJIEM SKOJIOTHIECKOM, YHEPTCTHUYESCKOM U TTHIICBOM
0€30macHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3TAHIHN HOBBIX MaTEpHUaIOB, HOBBIX
HMCTOYHUKOB DHEPTUH, B 00ECIIEYCHUH PAIIMOHATIFHOTO TIPUPOIONIOIB30BAHUS, B
dhopMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJbTYphl UEJIOBEKA, a TaKKe
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M IPUPOTHOM
cpene;

2) BlaIcHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET:
OCHOBOTIOJIATAIOMINE MOHATUS — XUMUYECKHUM 3JIEMEHT, aTOM, SIPO U JIEKTPOHHAs
00oJI0YKa aroma, s-, pP-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS aTOMa, THOPUAN3AIMS aTOMHBIX OpOUTANIeH, NOH, MOJIEKYyJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIAEpOIHBIN CKeNeT, (yHKIMOHATbHAs



rpymnmna, paaukai, CTpyKTypHbIe (hOpMyIibl (pa3BEPHYTHIE, COKpAILIEHHBIE,
CKEJIETHBIE), M30MEPUs CTPYKTYpHAsi U MPOCTpPaHCTBEHHAs (reoMeTpudecKkas,
ONTHUYECKAs ), U30MEPHI, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YTIIEBOIOPOIbI,
KHUCJIOPOJ- U a30TCOJIEpHKAIIME OPTaHUYECKUE COEUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COETMHEHNUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon [[. M. MeHnneneeBa, Teopusi CTpPOCHUS OPraHUYECKHUX
BemecTtB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS
Y IPEBPALLEHUS SHEPTUH [TPU XUMHYECKUX PEAKLHSIX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XUMUN, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKHX SIBJIEHUI; PEICTABICHUS O
MEXaHU3MaX XUMHUYECKUX PEAKIUIl, TEPMOAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMS, O B3aMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHAYKTHUBHBIM U Me30MepHbIi 3pdekTsl, opueHTanThl [ u Il pona);
(aKTOJIOTMYECKHE CBEJIEHUS O CBOICTBAaX, COCTaBE, MOJYYCHUH U 0€3011aCHOM
UCITOJIb30BAaHUU BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U IPAKTUUYECKON
JESATEIIbHOCTH YeJIOBEKa, OOUINX HAyYHBIX MPUHIUIAX XMMHUYECKOIO IPOM3BOJICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJIA, IEPEPAOOTKU HEPTH);

3) chopMUPOBAHHOCTh YMEHUIL: BBIABIIATH XapaKTEPHbIE MPU3HAKH TOHATHUI,
YCTaHaBJIMBATh UX B3aHUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MTOHATHUS ITPU
ONMCAHWU COCTaBa, CTPOCHUSI U CBOMCTB OPraHUYECKUX COCIUHECHUI;

4) copMUPOBAaHHOCTh YMEHHUI: UCTIOIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (JOpMYJI OPraHMUYECKUX BEIIECTB; COCTABIISATh YPABHEHUS XUMHUECKUX
peakunii U paCKphIBaTh UX CYIIHOCTh: OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIMA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca ITHUX PEAKIHi; peakunii HOHHOTO
oOMeHa MMyTEM COCTaBJICHMSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;
U3rOTaBIMBATH MOJIEIIM MOJIEKYJI OPTaHUYECKUX BELIECTB ISl WIUTFHOCTPALUU UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

5) chopMUPOBAHHOCTH YMEHUM: YCTAHABIMBATH IPUHAJIEAKHOCTh U3yYEHHBIX
OpPraHUYECKUX BEIIECTB M0 UX COCTABY U CTPOCHHUIO K ONPEAECIEHHOMY
KJIacCy/TpyIIe COeAUHEHUM, 1aBaTh UM Ha3BaHUS [0 CUCTEMAaTHYECKON
HoMeHnknatype (IUPAC) u npuBoiuTh TpUBUATBHBIE HA3BAHUS JIJISI OTAEIBHBIX
IIPEICTABUTENIEH OPraHUYECKUX BELIECTB (3THIIEH, allETUIIEH, TOIYOJI, TJINLIEPHUH,
ATUJICHTJIMKOIb, (EeHOJ, (OopMabACTH I, alleTAIbACTU/I, alleTOH, MypaBbUHAS
KHCJIOTa, YKCYCHas KMCJIOTa, CTEApUHOBAs, OJICMHOBAS, MAIbMUTUHOBASI KUCIIOTHI,
IIMLYH, aJJaHuH, MaJlbT03a, GPYKTO3a, aHWIMH, TUBUHWII, U30IIPEH, XJIOPOIIPEH,
CTUPOJ U JIp.);

6) chOpMUPOBAHHOCTh YMEHUS OINPENETATh BU XUMHUUECKON CBSI3U B
OpPraHUYECKUX COEUHEHUSAX (KOBAJIEHTHAsI U MOHHAs CBS3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

7) chOpMUPOBAHHOCTH YMEHUS IPUMEHSTH TOJIOKEHHSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa ajist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB



BEILECTB OT UX COCTaBa U CTPOEHUS;
8) chopMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHUE, GU3NUECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MIPE/ICTABUTEINICH Pa3IMYHbBIX KIaCCOB
OpraHMYeCKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTIEBOAOPOJIOB, CHUPTOB, albJAETUI0B, KETOHOB, KAPOOHOBBIX
KHUCTIOT, IPOCTBIX U CJIOXKHBIX 3()UPOB, KUPOB, HUITPOCOCANHEHUN U aMHHOB,
aMUHOKHCJOT, O€JIKOB, YIJIEBOIOB (MOHO-, AU- U TOJUCAXapUIOB);
WUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEX1Y HUMHU YPAaBHEHHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;
9) chopMUpPOBAHHOCTH YMEHUS TIOITBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBHCHUMOCTH PEaKLIHOHHON CLIOCOOHOCTH OPraHUYECKUX COEIMHEHUHN OT KPaTHOCTH
Y TUIA KOBAJEHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOI'O BJIMSHUS aTOMOB U TPyII
aTOMOB B MOJIEKYJIAX;

10) chopMHPOBaHHOCTh YMEHHMS XapaKTEPU30BaATh HCTOUYHUKHU YTIIEBOJOPOJAHOIO
ChIpbs (He(Th, TPUPOIHBINA ra3, yroyb), CIOCOObI €ro NepepadOTKN U MPAKTHYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKu;

11) copmupoBaHHOCTH BIaI€HUSI CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOJIaX MMO3HAHUSI — HAOIIOACHUN, U3MEPEHUH, MOJIETTUPOBAHUU, IKCIIEPUMEHTE
(peaJbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSThH 3TH 3HAHUS; C(POPMUPOBAHHOCTH
YMEHUS IPUMEHATH OCHOBHBIE ONEPALIMH MBICTUTEIBHON JEATETbHOCTH — AHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IIIeHNHE, CUCTEMATU3AIIMIO, BBISIBIICHUE PUUYUHHO-
CJIECTBEHHBIX CBSI3€M — JJISI U3YUEHUSI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIU;
12) chopMHUpOBaHHOCTH YMEHHI: BBISIBISATH B3AUMOCBSI3b XUMUYECKUX 3HAHUM

C OHSATUAMM U IPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJISI
0os1ee OCO3HAHHOTO TOHMMAHUS CYIITHOCTH MaTEPUAILHOTO €IMHCTBA MUPA;
MCIIOJIb30BATh CUCTEMHBIC 3HAHUS IO OPTAHNUYECKON XUMUU I OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOLUX €CTECTBEHHO-HAYYHYIO MPUPOY;

13) chopMHpPOBaHHOCTh YMEHHI: MPOBOAUTH PACUETHI 10 XUMHYECKUM (HopMysiaM 1
YPaBHEHUSIM XUMMUYECKUX PEAKIUI C HCIOIb30BAHUEM (PU3NUYECKUX BETUUMH
(Macca, 00BEM ra3oB, KOJIMYECTBO BEUIECTBA), XaPAKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacyEThI MO HAXOXKACHUIO XUMUUECKON (hOPMYIIbI
BEILIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM XUMHUUECKUX IJIEMEHTOB, TPOIYKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BELIECTB;

14) chopMHpPOBaHHOCTh YMEHHI: MPOTHO3UPOBATH, AaHAJIM3UPOBATh U OLICHUBATH C
MMO3HUIIMH DKOJIOTHYECKON 0€30IIaCHOCTH MOCJIEACTBUS OBITOBOMU

Y TIPOM3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKa, CBA3aHHOM ¢ nepepaboTKoi
BEILIECTB; UCIOJIL30BaTh MOJTYUYEHHbBIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JsieM B CUTYaIUsiX, CBA3AHHBIX C XUMHUEH;

15) copmMupoBaHHOCTH YMEHUIA: CAMOCTOSITENBHO TUIAHUPOBATh U TIPOBOAUTH
XUMUYECKUN FKCIIEPUMEHT (IIOJIyYEHHE U U3yYEHUE CBOMCTB OPraHUYECKHUX
BEILECTB, KAUECTBEHHbIE PEAKIIMU YTIEBOJAOPOIOB PA3IUYHBIX KIACCOB U
KHCIIOPOJICOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATbHBIX



3a]a4 [0 pacro3HaBaHUIO OPIaHUYECKUX BEILECTB) C COOIOCHHEM MPaBUII
0e301acHOro o0paIeHus ¢ BEeIIeCTBAMH M JTA00paTOPHBIM 000PYAOBaHUEM,
bopMyIMpOBaThH 11T UCCIIEI0BAHMUS, IPEJCTABIATh B Pa3IM4HON hopme

pe3ynbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

16) chopMHUpOBaHHOCTH YMEHHI: COOTIOAATH MPABIIIA SKOJIOTHICCKU
1EJIECO00PA3HOTO MOBEACHUS B OBITY M TPYJOBOM JACSITEIBHOCTH B IEISIX
COXPaHEHUS CBOETO 37I0POBbsI, OKPYKAIOIIEH MPUPOAHON CPebl U JTOCTHKEHUSA €€
YCTOMYMBOTO Pa3BUTHSL; OCO3HABATH OMACHOCTh TOKCUYECKOTO JIEHCTBUS Ha JKUBHIC
OpraHU3Mbl ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, IOHUMAs CMbBICI MOKa3aTess
[TIK; ananu3upoBath 1€JI€CO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3A;

17) chopMUpPOBAHHOCTh YMEHUI: OCYIIIECTBIISATH LI€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMAINH B Pa3TMYHBIX HCTOYHUKAX (HAydHAs U y4eOHO-HayJIHAsS
muteparypa, CMU, UnaTepHeT u Ap.), KpUTHUECKU aHATU3UPOBATh XUMHUYECKYIO
uHpopMaIlnio, mepepadaTbiBaTh €€ U UCTOJIB30BaTh B COOTBETCTBUU
C MIOCTaBIICHHOM yueOHOM 3a1aueit
11 KJIACC
[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHudeckas XuMUs
OTPaXKaroT:

1) chopMUpOBaHHOCTH MPENCTABICHUI: O MaTepUaIbHOM SIUHCTBE MUPA,
3aKOHOMEPHOCTSIX ¥ TIO3HABAEMOCTH SIBJICHUI MTPUPOBI; O MECTe U 3HAYCHHUH
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ poJii B 00ECIIEUeHUH YCTOMYNBOTO
pa3BUTHS, B PEUICHUH MPOOJIEM SKOJIOTUUECKON, IHEPTETUYECKON U MHIIEBON
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3IAHIH HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPTUH, B 00ECIIEYECHUH PAIIMOHATILHOTO MPUPOIONIOIb30BAHUS, B
dbopMHUpPOBaHUY MUPOBO33PECHUS U OOIIEH KyIbTYPhI UEJIOBEKA, a TaKkKe
HKOJIOTUYECKHN 0OOCHOBAHHOTO OTHOIIIECHHUSI K CBOEMY 3/I0POBBIO U TPUPOIHON
cpene;

2) chopMUPOBAHHOCTD BIIAJICHUS CHCTEMON XUMHYCCKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOTIOJNIATAIOIIUE TIOHSITHSI — XUMHUUYECKHU 2JIEMEHT, aTOM, S7IPO
aToma, U30TOIIbI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAIH,
OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUAN3AIMs aTOMHBIX OpOUTasIeH,
WOH, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHHUS,
XUMHYECKast CBsI3b (KOBAJIGHTHAS, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAN),
KpUCTAITMYECKast pEMI€TKa, XUMHUECKast PEaKiusi, pacTBOP, DJIEKTPOIIUTHI,
HEAJIEKTPOJIUTHI, FIEKTPOTUTHUECKAs JUCCOLIMALIMS, CTETIEHb TUCCOIUAIUH,
BOJIOPOJIHBIN TIOKA3aTelb, OKUCIUTEINb, BOCCTAHOBUTENH, TETLIOBOM 3P deKT
XUMHUYECKOHN PEaAKITNHU, CKOPOCTh XUMHUYECKOW PEaKINK, XUMUYIECKOE PABHOBECHE;
TEOPHUH U 3aKOHBI (TECOPHS INCKTPOTUTUIECKON AUCCOIUAIIAN, TIEPUOTNIECKUAN
3akoH J[. . MenaeneeBa, 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXPAHCHUS
U TPEBPALIEHUS SHEPTUU NTPU XUMHUECKUX PEAKIMIX, 3aKOH MOCTOSTHCTBA COCTAaBa
BEILECTB, 3aKOH JIEUCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CAMBOJIMUECKHUH SI3bIK



XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHUS IPUYNHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE NIPEACTABICHUS O CTPOCHHUH
BEILECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAaJMOJIEKYJISIPHOM YPOBHSIX;
IIPEACTABICHHS O MEXaHU3MaxX XMMHYECKUX PEAKIMil, TEPMOJTUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX UX IMPOTEKAHUsI, 0 XUMHUYECKOM PABHOBECHH,
pacTBOpax U JUCIEPCHBIX CUCTEMAX; (DAKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBE, MOJYYEHNUU U O€30I1aCHOM HCNOJIb30BAHUH BAXKHEUIINX HEOPTraHUYECKUX
BEIIECT B OBITY U MPAKTUUECKON ACSITEIbHOCTH YeIOBEKa, OOIIMX HAYIHBIX
IPUHIUIIAX XUMUYECKOTO ITPOU3BOCTBA;

3) chopMUPOBAHHOCTb YMEHUIL: BBIABIISATh XapaKTEPHbIC MPU3HAKH TOHATHUH,
yYCTaHaBJIMBATh UX B3aHUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE ITOHATHUS ITPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

4) copMUpPOBaHHOCTh YMEHHUS UCIIOIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTAaBJICHHS (JOPMYJI BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIMIA;
cuctematuyeckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

5) chopMUPOBaHHOCTb YMEHHUSI ONIPENEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XMUMHUYECKUX 3JIEMEHTOB B COCJIMHEHUSX; BUJl XUMUUYECKOH CBsI3U (KOBaJICHTHAS,
WOHHAs!, METAJIMYECKas, BOAOPOIHAS ); TUIl KPUCTAJUIMUECKOU PEIIETKU
KOHKPETHOTO BEILIECTBA;

6) cOpMHUPOBAHHOCTh YMEHUS OOBSICHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJIA
XUMHUYECKOH CBS3M U TUIA KPUCTAIIMYECKON pelIéTKU, OOMEHHBIN U JJOHOPHO-
aKIIETITOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOMN CBS3U;

7) chopMUPOBAHHOCTh YMEHUI: K1acCU(PULIMPOBATH: HEOPraHMUECKHUE BELIECTBA 110
UX COCTaBY; XMMHUECKHUE PEAKIUH 110 Pa3IMYHBIM MTPU3HAKAM (YUCITY U COCTaBY
pearupyroiux BeIecTB, TEMI0BOMY 3D PEKTy peakuu, U3MEHEHHUIO CTETIeHEeN
OKHUCJIEHUS 3JIEMEHTOB, 00PaTUMOCTH, YYACTHIO KaTajqu3aropa v T. I1.);
CaMOCTOATENbHO BRIOUPATh OCHOBAHMS U KPUTEPUU ISl KIacCU(PUKALIMU
M3Yy4YaeMbIX BEIIECTB U XMUMHUYECKUX PEAKIUN;

8) copMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT Mepuondeckoro 3akona /1. U.
MenneneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBbSICHUTEIbHYIO U
IPOrHOCTHYECKYIO (DYHKIIUU;

9) chopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKHUX 3JIEMEHTOB NIEPBOr0O— YETBEPTOTO NepruoAoB llepuoanueckon
cuctemsl [[. 1. Menaeneesa, uCnomnp3ys NOHATUS «IHEPTETUUYECKUE YPOBHIY,
«IHEPTeTHYECKHE TIOAYPOBHIMY, «S-, P-, d-aTOMHBIE OpOUTAIINY, KOCHOBHOE U
BO30YKIEHHOE YHEPTETUYECKUE COCTOSIHUS aTOMay; 0OBIACHATH 3aKOHOMEPHOCTH
WU3MEHEHHS CBOMCTB XUMUYECKUX AJIEMEHTOB U HMX COSJUHEHHM 10 NEPUOJaM 1
rpynnam Ilepuoanueckon cucremsl [[. Y. Menneneesa, BaneHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX JIEKTPOHHBIX 000JIOUEK;

10) chopMHUPOBAaHHOCTh YMEHHUI: XapaKTEePH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHbIX KJIACCOB; IIOATBEPKAATH



CYILIECTBOBAHHME T€HETUYECKON CBSI3M MEXKAY HEOPIraHUYECKMMU BEILIECTBAMH C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

11) chopMHpOBaHHOCTH YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM COCTABJICHHUSI SJIEKTPOHHOTO OanaHca
ITHX PEAKIIHi{; peaknii MFOHHOTO OOMEHa IMyTEM COCTaBJICHUS UX MOJIHBIX U
COKpALIEHHBIX MOHHBIX YPABHEHUW; PEAKLIUNA TUAPOJIN3A; PEAKIIUI
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHS);
12) cpopmupoBaHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMUYECKUX PEAKIUN C YUETOM MX SHEPIreTUYECKUX XapaKTEPUCTUK, XapaKTep
M3MEHEHHS] CKOPOCTH XMMUYECKOW PEAKIIMU B 3aBHCUMOCTH OT Pa3INYHBIX
(GakTOpOB, a TaK¥Ke XapaKTep CMEUICHHUsS] XUMUUYECKOIO PAaBHOBECHS 10/ BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunuun Jle [larense);

13) chopMHpPOBAaHHOCTh YMEHHSI XapaKTEPU30BATh XUMUYECKHUE PEAKILINH, JIeKAILINE
B OCHOBE IPOMBIIIJIEHHOTO MOJYyYEHUs CEPHOM KUCIOThI, aMMHUaKa, o01ue
Hay4YHbIE IPUHIIUIBI XUMUYECKUX IIPOU3BOJICTB; 11€JIECO00PAa3HOCTh TPUMEHEHUS
HEOPraHWYECKUX BEILECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH 3pEHHUS
COOTHOILIEHHSI PUCK-TIOJb3a;

14) copmrpoBaHHOCTH BIA/ICHUSI CUCTEMON 3HAHUN O METOJIaX Hay4HOI'O
MO3HAHUS ABJICHUI MPUPOJIbI — HAOJIIOICHHE, U3MEPEHHE, MOAECIUPOBAHUE,
HKCIIEPUMEHT (PEAJIbHBIIA U MBICJIEHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKAX;
YMEHUS IPUMEHSATH ITH 3HAHUA MPU IKCIIEPUMEHTATIBHOM UCCIIEOBAaHUU BEUIECTB U
JUTSL OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOUIUX MECTO B TIPUPOJIE,
IIPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKAa U B MMOBCEIHEBHOM KU3HU;

15) copmMupoBaHHOCTH YMEHHUS BBISBISATH B3aUMOCBS3b XUMUUECKUX 3HAaHUH C
NOHATUSAMU U TIPEJICTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB JUIS
0o0siee 0OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

16) chopMUpOBaHHOCTH YMEHUS MPOBOAUTE PACUETHI: C MCIOJIb30BAHUEM TTOHSATUI
«MaccoBas J10J15 BEIIECTBA B PACTBOPE» U «MOJISIPHAsA KOHUEHTPALK; MACCHI
BEILECTBA UM 00BEMA Ta3a MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WIIU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKLMHU BEUIECTB; TEIJIOBOro 3 dekra
peaklny; 3Ha4eHHUs! BOJOPOIHOTO MTOKA3aTelsl pACTBOPOB KUCIIOT U ILEJIOYEH ¢
U3BECTHOM CTEMEHBIO JUCCOLMAIINH; MacChl (00bEMa, KOJIMYECTBA BEILIECTBA)
IPOIYKTa PEaKLUH, €CIIM OAHO U3 UCXOAHBIX BELIECTB JaHO B BUJE pacTBOpa
C ompeieIEHHON MacCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA UK JJAHO B U30BITKE
(MMeeT MPUMECH ); 10JIU BBIXO/1a MPOAYKTA PEaKIi; 00bEMHBIX OTHOIIICHUH Ta30B;
17) chopMHpPOBAHHOCTh YMEHHI: CAMOCTOSTEIBHO INIAHUPOBATh U TIPOBOIUTH
XUMHYECKUN SKCIIEPUMEHT (TIPOBEACHHUE PEaKIil HOHHOTO OOMEHa;
MOATBEPKIACHNUE KAUECTBEHHOTO COCTaBa HEOPTAHUYECKHUX BEIIECTB; ONPEACICHUE
Cpellbl paCTBOPOB BELIECTB C MOMOUIBIO HHAUKATOPOB; U3YYEHHUE BIIUSIHUS
pa3auuHbIX (PAaKTOPOB HA CKOPOCTh XMMHUECKON peaKINK; PEIIeHNe
HKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMaM «Metamb» u «HemeTamib») ¢
cOOJTI0/IeHnEM TTpaBuil 0€30MaCHOr0 OOpAIllEHUs ¢ BEIECTBAMU U J1a00OPaTOPHBIM



o0opynoBaHueM, GOpMyIUPOBATH 1I€JIb UCCIETOBAHMS, IPEACTABIATh B Pa3InIHON
(dopMe pe3yabTaThl SKCIEPUMEHTA, AHAJTIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;
18) chopmrpoBaHHOCTH YMEHUM: COOTIOAATH MTPABUIIA MTOJIB30BAHUSA XUMUUECKON
nocyAoi U 1abOpaTopHBIM 000pYI0BaHUEM, OOpAIICHUS C BELIECTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU IO BBITOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB; SKOJIOTHYECKHU 1[€71eCO00pa3HOro MOBEACHHS B ObITY U TPYJOBOU
JEATENIBHOCTH B LIEJSIX COXPAHEHHUsI CBOETO 310POBbsI, OKPYKAIOIIEH TPUPOTHON
Cpenbl U JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHSI; OCO3HABATH OIACHOCTh
TOKCHYECKOI'O JIEHCTBUS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX HEOPTraHUYECKUX
BEILECTB, TOHUMas cMbIci nokaszaresst [IJIK;

19) copmMrpoBaHHOCTH YMEHHUM: OCYIIECTBIISATH LIEJICHAIIPABICHHBIN TOUCK
XUMHUYECKON MH(POPMALIMH B PA3IMYHBIX UCTOYHUKAX (HAyYHas U y4yeOHO-Hay4dHas
muteparypa, CMU, UnaTepHeT U Ap.), KpUTHUECKU aHATU3UPOBATh XUMHUYECKYIO
uH(popManuio, nepepadaThiBaTh €€ U HCMHOJIb30BATh B COOTBETCTBUU C
MOCTABJICHHON y4eOHOM 3a1aueit

JIn4HOCTHBIE pPe3yJIbTaThI:

1) ¢opMupoBaHHE MO3HABATEILHBIX WHTEPECOB, MHTCUICKTYAIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH yJaIruxcs;

2) yOC)KICHHOCTh B BO3MOYKHOCTH MTO3HAHUS ITPUPOIbI, B HCOOXOIUMOCTH Pa3yMHOIO
VCIOJIB30BaHUsl JOCTMKCHUM HAYKW WM TEXHOJIOTUM Uil NAIBHEWILETO pPa3BUTHUSA
YeJIOBEUECKOro 00IecTBa, yBaXKEHUE K TBOPIIAM HAYKH U TEXHUKU, OTHOIIECHUE K
XUMHUH KaK 2JIEMEHTY OOICUEIIOBEYCCKOMN KYIBTYPHI;

3) caMOCTOSATEIIBHOCTh B MPUOOPETCHUN HOBBIX 3HAHWH U MPAKTHUCCKUX YMEHUM;

4) MoTHBAIMs 00pa30BaTEIBHON ACITEILHOCTH IIKOJbHUKOB HAa OCHOBE JIMYHOCTHO-
OpPUEHTHUPOBAHHOTO TOIX0/1a;

5) dbopmupoBaHHE I[IEHHOCTHBIX OTHOIICHUH IPyr K Jpyry, YYUTEI0, aBTOpam
OTKPBITUH U N300peTEeHUM, pe3yibTaTaM 00yUCHUSI.

MeTanpeameTHble pe3yJibTaThI:

1) oBlmazicHMEe HAaBBIKAMHU CaMOCTOSTEIIBHOIO IPHOOPETEHUS HOBBIX 3HAHHA,
OpraHu3ald y4eOHOM JesITeIbHOCTH, IMOCTAHOBKH IIeJieH, TUIaHUPOBaHUA,
CaMOKOHTPOJISI W OIIEHKH PE3yJbTaTOB CBOCH JACSITCIBHOCTH, YMEHUSIMHU
MIPEIBUICTh BO3MOXKHBIE PE3yJIbTAaThl CBOMX JCHCTBUIA;

2) TIOHUMaHHE PA3IMYMA MEXKIYy HCXOAHBIMH (DaKTaMH W THUIOTE3aMHU IS HMX
O0O0BSCHEHUS, TEOPETUUESCKIMHU MOJCIISIMU U PEAThHBIMA O0BEKTaMH, OBJIAJICHUE
YHUBEPCATbHBIMA YYCOHBIMU JEHCTBUSAMH HAa TMpPUMEpax THUIOTE3 IS
OOBSCHEHHUS  U3BECTHBIX (AKTOB U  SKCIEPUMEHTAIBHOM  MPOBEPKU
BBIJIBUTAEMbBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJENIe MPOLEeCcCOB WU
SIBJICHUU

3) dbopmupoBaHHE YMEHHI BOCIPHHHMMATh, IepepadaThiBaTh U MPEABIBISTH
uHopMaIMi0o B CIOBECHOHW, oOpa3HOW, cHUMBOJWYECKOW  (opmax,
aHAM3UPOBATh U TIepepadaThIBaTh MOJIYICHHYIO HHGOPMAIIHIO B COOTBETCTBUU



4)

5)

6)

7)

8)

9)

C MOCTaBJICHHBIMU 3aJ]a4aMH, BBIJEISATh OCHOBHOE COJIEP)KAHHUE MPOUYUTAHHOTO
TEKCTa, HAXOJAUTh B HEM OTBETHI HA TIOCTABJICHHBIE BOTIPOCHI U M3JIaraTh €ro;
NpUOOpETEHNE OMBITa CaMOCTOSTENILHOTO TIOMCKa, aHalu3a H 0oTOOopa
UHPOpMAIIMK  CHCIIONB30BAaHUEM  Pa3jMYHBIX HMCTOYHHUKOB W HOBBIX
WH(OPMAITMOHHBIX TEXHOJIOTUH JJIS PEIICHHS TIOCTABJICHHBIX 3a/1a9;

pPa3BUTHE MOHOJOTHYECKON M JTHAJIOTUYECKOW PEedM, YMEHHUS BBIpakaTh CBOU
MBICJII W CIIOCOOHOCTH BBICIYIINBATh COOECEAHUKA, MOHUMATh €ro TOYKY
3peHus, TPU3HABATh MPABO APYTOro YejIOoBeKa Ha MHOC MHCHHCE,

OCBOGHHE TIPUEMOB JCWCTBUU B HECTAaHJAPTHBIX CHUTYAIHMsX, OBJIAJICHHC
IBPUCTUYECKUMUMETOIAMU PEIICHHS TPOOIIeM;

dbopmupoBaHUe yMEHHUIl paboTaTh B TPYIIE C BBIMOJIHEHUEM Pa3IMYHBIX
COIMAJIBHBIX POJICH, TIPEICTABIIATh U OTCTAMBATh CBOW B3TJISILI U YOCKICHUA,
BECTH JIUCKYCCHIO.

pPa3BUTHE TEOPETHUYECKOTO MBINIICHUS HAa OCHOBE (OPMHPOBAHHS yMEHUH
yCTaHaBIMBATh (PaKThl, Pa3IN4aTh MPUYUHBI U CICACTBUSA, CTPOUTH MOACITH U
BBIJIBUTATh THUIOTE3bl, OTHICKMBATh M (HOPMYIUPOBATH JOKa3aTelIbCTBA
BBIJIBUHYTBIX THUIIOTE3, BBIBOJAUTH W3 OJKCIEPUMEHTAIBHBIX (AKTOB U
TEOPETUUYECKUX MOJIeNIe XUMUYECKUE 3aKOHBI;

KOMMYHUKATHBHBIC ~ YMEHHUS  JOKJIAIbIBaTh O  pe3yjibTaTaX  CBOETO
WCCJICIOBAHMSI, yYacTBOBaTh B JHWCKYCCHH, KPaTKO M TOYHO OTBEUYaTh Ha
BOIIPOCHI, HCIIOJL30BAaTh CIIPABOYHYIO JIUTEpPaTypy W JAPYTHe HMCTOYHUKU
uHdopMaIuu.



Conep:kanue y4eOHOIo npeamera
10 xnace

OCHOBBI OPraHu4YeCcKoil XUMHHU

[losiBneHue m pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [Ipeamer opranndeckon
XAMUU. MeCTO M 3HAaYeHHE OPraHWYEeCKOM XUMHM B CHUCTEME €CTECTBCHHBIX HAaYK.
B3anMoCBs3p HEOPraHUYECKNX U OPTaHUYECKUX BEIECTB.

XUMHUYECKOE CTPOCHHUE KaK MOPAIOK COCIUHEHHSI ATOMOB B MOJIEKYJIE COTJIACHO MX
BAJICHTHOCTH. OCHOBHBIE TOJIO)KEHUSI TEOPUU XHUMHYECKOTO CTPOCHHSI OPTraHUYECKUX
coenuHeHuid A.M. ByTiepoBa. YTiIepoaHblil CKEJIET OPraHuYeCKOr MOJIEKyJibl. KpaTHOCTB
XUMHYECKOUN CBSI3U. 3aBUCUMOCThH CBOMCTB BEIIECTB OT XUMMUYECKOTO CTPOEHHUSI MOJIEKYI.
N3omepus u uzomepsl. [lonsrue o GyHkimronansHo# rpymmne. [IpuHnune! kiiaccupukanum
OpraHUYeCKUX COoeAMHEHUN. MexayHapo Has HOMEHKIATypa U MPUHIUIIBEI 00pa3oBaHUs
Ha3BaHUW OPraHUYECKUX COCIMHEHUM.

Knaccudukanuss 1 0COOEHHOCTH OpPraHUYECKUX peakiuil. PeakiMOHHbIE LEHTPHI.
IlepBoHavyanbHble MOHATHS O THUNAX M MEXaHU3MaxX OPraHUYECKUX PEeaKLHi.
['oMonUTHUYECKN U TETEPOJUTUYECKUM pPa3pblB  KOBAJCHTHOM XUMHUYECKOW CBS3H.
CBoOOMHOpaAMKAIBHBIA M WOHHBIM MeXaHW3Mbl peakuuu. [lonstue o Hykieoduiie u
anexkTpodue.

AJIKaHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa. Sp3-
rubpuanzanusi opOuTaneid aToMoB yriepojaa. ['omonornyeckuit psg u obmas Gopmyna
ankaHoB. (CucTemMarndeckas HOMEHKIATypa QIKaHOB W paaukaioB. M3omepus
yIJIepoaHOro ckeneta. Du3nueckrue CBOMCTBAa alKaHOB. 3aKOHOMEPHOCTH H3MEHEHUS
buznueckux  CBOMCTB.  XWMHUYECKHME  CBOWMCTBA  ajJKaHOB:  TaJIOTEHUPOBAHUE,
NETHIPUPOBAHUE, TEPMUYECKOE PA3JI0KEHHWEe, KPEKUHI KaK CHOCOOBI TOJy4YeHHUs
BAXHEUIIINX COCIMHEHWN B OPraHMYECKOM CHHTE3€. ['OpeHre allkaHOB Kak OJWH U3
OCHOBHBIX MCTOYHUKOB TE€IJIa B MPOMBINIIEHHOCTU U ObITYy. M30Mepu3aiusa kak crnocod
MOJIYYEHUsI BBICOKOCOPTHOTO OeH3MHA. MeXaHu3M peakiuu CBOOOJIHOPAIUKAIBHOTO
3amemieHus. Ilomydyenne ankanoB. Peakums Bropua. Haxoxxknenue B npuponue u
MIPUMEHCHUE AJIKAaHOB.

[Muxnoankanel.  CTpoeHue  MOJIGKYJd — muKiIoankaHoB. O6mias  ¢gopmyna
nukiIoankaHoB. HomeHnknarypa umkinoankaHoB. M3oMepusi HUKIIOANKAHOB: YTIIEPOIHOIO
CKeJIeTa, MEKKJIacCOBast, MPOCTPAHCTBEHHAs (LUC-TpaHC-u3omepusi). Crnennduka CBOMCTB
IUKJIOAJTKAaHOB C MaJIbIM pa3MepoM IMKIA. Peaknuu nmpuCOeAMHEHUS U PaguKaIbHOIO
3aMEUICHUS.

AJIKEHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl 3THJIEHA. Sp2-
rudpuau3anusi opOuTajIeii aToMOB yIJepojia. G- W T-CBS3H. [ OMOJOTHYECKUU psl U
obmast ¢opmyna amkeHoB. HomeHknaTypa ankeHOB. M3omepwusi aqKeHOB: yTIEPOTHOTO



CKeJIeTa, TIOJIOKEHUS KpPAaTHOW CBSI3M, MPOCTPAHCTBEHHas (L[MC-TpaHC-U30MEpUs),
MeXKIaccoBas. (DuU3MYeCKUe  CBOMCTBa  alKeHOB. Peakmuu  3IeKTPOPHILHOTO
NPUCOCIMHEHUS  KaKk  croco0d  moiiydeHus  (QYHKUHMOHAIBHBIX  MPOU3BOIAHBIX
yraeBogopoaoB. IlpaBuiio MapkoBHHUKOBa, €ro 3JEKTPOHHOE OOOcHOBaHue. Peakuuu
OKUCIICHHSI W mnoiauMepuszaiuu. llonmmdTuiieH Kak  KpPYNMHOTOHHAXHBIA — TIPOJYKT
XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIIIEHHBIE U J1Ta0OpAaTOPHBIE CIIOCOOBI TMOTYYEHUs
ankeHoB. [IpaBuio 3aiineBa. [I[puMeHeHne anKeHOB.

Anxanuensl. Knaccudukarms aakagueHOB IO B3aHMHOMY PacIOJIOKEHUIO KPATHBIX
cBsa3ell B MoJjekyne. OCOOEHHOCTH 3JIEKTPOHHOTO W MPOCTPAHCTBEHHOI'O CTPOEHUS
comnpsbKeHHbIXalKkaaueHoB. O6mias gopmyna ankaaueHoB. HomeHkiaTypa u u3omepus
ankaaueHoB. PuU3NYECKUE CBOMCTBA aJIKQJUECHOB. XHMMUUYECKHE CBOWCTBA AJIKAJIHECHOB:
peakiuu  TMpUCOeNUWHEHUS  (THUIPUPOBAHHWE,  TAJIOTCHUPOBAHUE), TOPEHUS U
nosumepusanuu. Bxmag C.B. JlebeneBa B TmOMydeHHE CHHTETHYECKOTO KaydyKa.
Bynkanuzamus kayuyka. Pesauna. MHorooOpasue BUIOB CHHTETHUUECKHUX KaydyKOB, UX
CBOMCTBa U npuMeHenue. [lomyyenne ankaaneHos.

AJKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI allEeTHIICHA. SP-
rubpuan3aius opOuTaseid aToMoB yriepojaa. ['omonornyeckuit psg u obmas popmyna
ankuHoB. Homenknatypa. M3omepus: yriiepoJHOro Ckenera, IOJI0KEHUsI KpaTHOU CBSI3H,
MEXKJIaccoBasd. PU3MUECKHE CBOMCTBA AJIKWHOB. XHMMHUYECKHE CBOMCTBA AJIKUHOB:
peakiuu TPHUCOCIMHEHUS KaK CHOCO0 TMOJMY4YeHHUs TOJMMEPOB M JPYTHX IMOJIE3HBIX
npoayktoB.  Peakuum  3amemenusa.  ['opeHue — anerwieHa — KaKk — MCTOYHHUK
BBICOKOTEMIIEPATYPHOIO TJIAMEHHM ISl CBAPKH U Pe3Ku MeTauioB. [lonydeHue anetunena
MUPOJIM30M METaHa U KapOuAHBIM MeToAoM. [IpruMeneHue aleTuieHa.

Apenbl. Hcropust oTkpeiTHs OeH3osna. CoBpeMEHHbIE MPEACTaBICHUS 00
AJIEKTPOHHOM W TPOCTPAHCTBEHHOM CTpoeHMHM OeH3oja. M3omepuss m HOMEHKIaTypa
romosioroB Oen3oma. OOmas ¢opmyna apeHoB. Dusnmyeckue CBOWCTBa OEH30IIA.
XUMHYECKHE CBOMCTBA OCH30Ja: PEaKIMU SJIEKTPOPUILHOTO 3aMelIeHHs (HUTPOBAHUE,
raJIoreHUPOBaHKUE) KaK CHoCO0 TMOJYyYeHHS XUMHUYECKUX CPEJICTB 3alllUThl PACTCHUIA;
npucoeAuHeHusl (THIpUpoOBaHue, TAJIOTEHUPOBAHNE) KaK JI0KA3aTeIbCTBO HEMPEAEIbHOTO
xapakrtepa Oensoina. Peakuus ropenus. [lomyuenune Oenzona. OCOOEHHOCTH XUMUYECKHUX
CBOMCTB TOJIyoJla. B3anMHOE BIMSHHE aTOMOB B MOJIEKYJE TOJyoJia. OpUEHTAlIMOHHBIE
s ekl 3amectureneit. [Ipumenenrne romosioroB 6eH307a.

Cmuptel. Knaccudukarus, HOMEHKIaTypa CIUpTOB. [ 'oMoiorudeckuit psia u oomas
dbopMmyna TpeneNbHBIX OJHOATOMHBIX CHUPTOB. M3omepus. Dusnyeckue CBOWCTBA
MPEIEIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHas CBs3b MEXIYy MOJIEKYJaMH U €€
BIUsIHUE HAa (PU3MYECKUE CBOWCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA: B3aUMOJCHCTBUE C
HATpPUEM KaK CIOCO0 YCTaHOBJIEHUS HAJIWYUS THIAPOKCOrPYIIIbI, C FaJOreHOBOIOPOJaMU
KaK CrHoco0 MOJy4YyeHHUs pacTBOPUTENEH, BHYTPU- U MEXKMOJEKYISIpHAs JEeTUApaTalus.
Peakmust ropenwms: crnupThl Kak TOrumBO. l[loiydeHuwe 3TaHONa: peakmusi OpoXeHUs



[JIFOKO3bI, Tuaparanus 3TuieHa. [IpumeHneHne meraHona u 3taHona. dusnosornyeckoe
JNEHUCTBHE METAHOJA U 3TAHOJIA Ha OPraHW3M 4YeJIOBEKA. DTHICHIVIMKOJIb U INIMIEPUH Kak
IIPEICTABUTENIN TPEAEIbHBIX MHOIOATOMHBIX CHUpPTOB. KadecTBeHHas peakius Ha
MHOTOAaTOMHBIE CIIUPTBI M €€ INPUMEHEHHE JUIsl PacliO3HABaHUS TIIIMLEPUHA B COCTAaBE
KOCMETHYECKHX cpeacTB. [IpakTnueckoe MpUMEHEHNE ITUICHITIMKOJIA U INIMIEPHHA.
®enon. CrpoeHue MoJieKynbl (eHoja. B3auMHoe BiMsSHUE aTOMOB B MOJEKYJIE
denoma. dusnyeckue cBoiicTBa ¢eHosa. XUMUYCCKHE CBOWCTBA (peaklud C HATPHUEM,
rUAPOKCcHUIOM HaTpusi, 6pomoM). [Tomyuenne penomna. [Ipumenenue gpenona.

Anpperunpl M ketoHbl. Knaccudukauus anbaeruioB M KeToHoB. CrTpoeHue
IpelebHbIX aNbAETUIOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOHWJIBLHOMN
rpynnsl. ['omonormyeckuit psin, oOmas (opmyna, HOMEHKIATypa U H30MEpHs
IIPENEIBbHBIX aNbAETHI0B. PU3NUECKHE CBOMCTBA MPEAEIbHBIX aJIbJECTUI0B. XUMUYECKUE
CBOMCTBA MpPENENbHBIX aJbJCTUJIOB: TUAPUPOBAHME; KAYECTBEHHBIE pPEaKUWH Ha
KapOOHWJIbHYIO Tpynmny (peakuusi «cepeOpsSsHOTrO 3€epKajia», B3auMOJCIHCTBUE C
ruapokcusiom Menu (I11)) n ux npuMeHenue g oOHAPYKEHUS IPEEeTbHbBIX aJIbJIETHIO0B B
IPOMBIIUICHHBIX CTOYHBIX Bojax. llomyueHue mpenenbHbIX albJErH/IOB: OKUCIEHUE
COupTOB, ruAparauus anetwieHa (peakuus KydepoBa). TOKCHUHOCTH aibAETUIOB.
[Tpumenenue Qopmanpaeruia M aneranbleruia. ALETOH Kak NMPEeACTaBUTEIb KETOHOB.
Crpoenue MousekyJbl aiieToHa. OCOOEHHOCTH peakluu OKUCIeHHs aneToHa. [Ipumenenue
aleToHa.

Kap6onossie kucnotel. Kiaccudukanus u HOMEHKIAaTypa KapOOHOBBIX KHCIIOT.
CrpoeHre mpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIIBHOW rpymmbl. ['oMonorudeckuil psa v oobmias
dbopmyna mpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. (DU3WYECKHE CBOMCTBA
IpeleabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA IpPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT (pEakUuu C METajulaMH, OCHOBHBIMH OKCHIAMH,
OCHOBAHMSIMU U COJIIMM) KaK IOATBEPKICHUE CXOJCTBA C HEOPraHWYECKUMH KHCIOTaMHU.
Peaknust sTepudukanvu 1 ee 00patuMocTh. BiusHue 3aMmectuteneil B yrieBoI0POIHOM
paaukane Ha CUly KapOOHOBBIX KUCTIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHOM
KUCIOThL. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT: OKHCJICHUE
QJIKAHOB, AJIKEHOB,IIEPBUYHBIX CIUPTOB, albJAEruA0B. BaxHeimue npeacTaBUTEIn
KapOOHOBBIX KHUCJIOT: MypaBbUHas, yKCycHass M OeH30iHas. Bpicmiue mnpenenbHble U
HenpeebHbIe KapOOHOBbIE KUCIOThI. OnTHueckas nzomepus. ACUMMETPUYECKUI aToM
yraepoaa. [Ipumenenne kapOOHOBBIX KUCIIOT.

Cnoxusie »>¢upbl u xupbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(UPOB.
MexxknaccoBass uzomepus ¢ KapOOHOBbIMU KHciaoTaMU. CIocOOBI MOJIyYEHUsS! CIOMKHBIX
3¢pupoB. OOpaTtumocTh peakuuu 3Tepudukanuu. llpuMeHeHue cioXHbIX 3(QUPOB B
NUIIEBOM U nap(roOMEpHON TPOMBILIIEHHOCTH. JKUPbI KaK CI0XHbIE 3(PUpHI TIULEPHUHA U
BBICIIMX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE )KUPBI, UX cocTaB. Dusnyeckre



CBOWCTBA XUPOB. XMMHUYECKHE CBOWCTBA XKUPOB: T'MIPUPOBAHUE, OKUCIeHUE. [ maponus
WIM OMBUICHHE JKHPOB KaK CIOCOO TPOMBIIUICHHOTO TIOJYYCHHS COJIEH BBICIIUX
KapOOHOBBIX KUCIIOT. [IpuMeHeHue sxupoB. Mbl14 Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT.
Moro11e cBOMCcTBa MEBLJIA.

Yraesoawl. Krnaccudukamus yriaeBojgoB. Pu3nyeckue CBOMCTBA W HaXOXKICHUE
YIJIEBOJOB B Ipupoje. ['oko3a Kak albAeTUAOCIUPT. XUMUUYECKUE CBOMCTBA TIIIOKO3BI:
alMIMpOBaHUE,  AJKWJIMPOBAHUE, CIUPTOBOE M  MOJIOYHOKHUCIOE  OpOKEHHE.
OKCIEpUMEHTAJIBHBIE J10KA3aTeNIbCTBA HAJMYWSA aJIbJACTHUIHOW U CHUPTOBBIX TPyHl B
rmoko3e. Ilomyuenue riroko3el. Dpykro3a Kak H30Mep TJIOKO3bl. Pubo3za wu
ne3okcupubo3a. Baxkneiimue nucaxapuibl (caxaposa, JIakTo3a, MajabTo3a), UX CTPOEHUE U
dbusnueckue cpoiicTBa. ['Mapon3 caxaposbl, JIaKTO3bI, MAIbTO3bl. Kpaxmai u mesitosao3a
KaKk OWOJIOTHYECKHE TMOJUMEphl. XUMHUYECKHE CBOWCTBA Kpaxmayia (THIPOJIHU3,
KaueCTBEHHAs] peakIMsi C HOoJOM Ha KpaxMmal W €€ NpPUMEHEHHUE /Jisd OOHapyKeHUs
KpaxMajia B TPOJAYKTaxX IUTaHUsS). XHUMHUYECKHE CBOWCTBA IIEJUIIOJIO3BI: THUIAPOJIU3,
oOpazoBaHue CJHOXHBIX 3¢upoB. [lpuMeHeHne u OuojgOorHuYecKass poOJib YIJIEBOJOB.
OkucjieHue YyrieBoJIOB — HCTOYHUK DHEPTUM JKUBBIX oOpraHu3moB. lloHstue 00
HMCKYCCTBEHHBIX BOJIOKHAX Ha IMPUMEPE alleTaTHOrO BOJIOKHA.

Nnentndukanus oOpraHMYecKHX COSAUHCHMM. ['eHeTHueckas CBS3b MEXKIY
KJIacCaMU OpPraHHYECKUX COEIMHEHUM.

Awmunsbl. [lepBuuHbie, BTOpUYHBIC, TpeTUYHBIE aMuHbI. Kilaccudukaius aMrMHOB TI0
TUMY YIJIEBOJOPOJHOTO pajuKaia M YWCIY aMHUHOTPYII B MOJIEKYJE. DJIEKTPOHHOE M
MPOCTPAHCTBEHHOE CTPOEHHUE TMPEIACIbHBIX AMUHOB. (DU3MUYECKHWE CBOWCTBA AMHUHOB.
AMUHBI KaK OPraHHUYE€CKUE OCHOBAHMS: PEAKIMU C BOJIOW, KUCITOTaMH. Peakuusi ropeHus.
AHUIVMH Kak TPEICTABUTENIb apOMATHYECKUX aMuHOB. CTpoeHue aHwWwinHA. [IpuduHbI
OCJIa0JICHHs] OCHOBHBIX CBOWMCTB aHWIMHA B CPaBHEHUU C aMHUHAMU TMPEICIBHOTO Psfa.
XHWMUYECKHE CBOMCTBA aHWIMHA: B3aMMOJICMCTBHE C KHCJIOTaMH, OpPOMHOHM BOJIOM,
okucnenue. llomyyeHue aMUHOB aJKWJIMPOBAHUEM aMMHAaKa W BOCCTAaHOBJIEHUEM
HUTPOIPOU3BOJIHBIX  YriaeBoAOpoaoB. Peakiusa 3ununHa. IIpuMeHeHue amMuHOB B
(dhapMalieBTUYECKOW MPOMBIIUICHHOCTH. AHWIMH KakK CbIpbe€ JUIi TIPOU3BOJICTBA
AHWIMHOBBIX KpacuTesnend. CHHTE3bl HA OCHOBE aHWJIMHA.

AmvuHOKkucIOTH U Oenku. CoctaB W HOMeHKIartypa. CTpoeHUE aMUHOKHCIIOT.
["omomnoruueckuii psij mpeebHbIX AMUHOKHUCIIOT. M30Mepust npeiebHbIX aMUHOKUCIIOT.
®du3nyueckre CBOWCTBA MPEACIbHBIX AMUHOKHUCIOT. AMHMHOKHCIOTHI Kak amM(pOTepHbIE
oprannueckue coenuHenus. CunHte3 nentuaoB. llentunHas cBs3b. buonoruueckoe
3HAYCHUE 0-aMHUHOKHUCIOT. O0JIacTy MpUMEHEHUs aMHUHOKHUCIOT. benku kak mpupoaHbie
ouononumepbl. CoctaB u cTrpoeHue OenkoB. OCHOBHBIE aMHHOKHCIIOTBI, 00pa3yroliue
Oenku. XUMHUYECKHME CBOMCTBAa O€JIKOB: THIPOJIM3, JEHATypalus, KadyeCTBEHHBIC
(uBeTHbIC) peakiuu Ha Oenku. [IpeBpanienus OenkoB MUIK B opranu3Me. buonornyeckue
byakmun 6e1KoB. JIOCTHKEHUS B N3YYEHUN CTPOCHUS U CHHTE3a OCITKOB.



A3oTcozepKale TEeTePOLMKIMYECKHEe coeauHeHus. Iluppon wu  nupuauH:
AIIEKTPOHHOE CTPOCHHUE, aPOMATHYECKUM XAPAKTEP, PA3JIUYUE B INPOSBICHUU OCHOBHBIX
cBOMCTB. HykiIeMHOBBIE KUCIOTBI: COCTaB U cTpoeHue. CTpoeHne HykieoTua0B. Cocras
HykjenHoBbIX kucioT (JJHK, PHK). Ponbs HyKIEMHOBBIX KHCIOT B >KM3HEIEATCIBHOCTH
OpTaHU3MOB.

BricokomouekyinspHable coeuHEHUsI. OCHOBHBIE TOHATHUS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN: MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb ITOJIMMEPU3ALNH.
Knaccudukanus momumepoB. OCHOBHBIE CIHOCOOBI TMOJYYEHHS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN: PEAKIMM IOJMMEPU3ALMU W NOJUKOHAeHcauuu. CTpoeHue M CTPYKTypa
IIOJINMEPOB. 3aBUCUMOCTh CBOMCTB ITOJIMMEPOB OT CTPOEHHUS MOJIEKyY. TepMoniacTU4HbIE
U TEPMOpEaKTUBHbIE NoJMMepHl. [IpoBoasmue opranndeckue nmonuMmepsl. KoMo3utHeie
MaTtepuaibl. [lepcrieKTHBbI UCIOIb30BAaHUS KOMITO3UTHBIX MaTepuanoB. Knaccudukarms
BOJIOKOH. CuHTeTMdeckue BojokHa. [lomuadupHble M noauaMuAHBIE BOJIOKHA, HUX
CTpOEHME, CBOMCTBA. [IpakThyeckoe MCIOJIb30BAHUE BOJOKOH. CHHTETUYECKHUE TUICHKH:
M30JISI0UsL Il TTPOBOJIOB, MEMOpaHbl Il ONPECHEHMS BOJABI, 3AIUTHBIC TUJICHKU IS
aBTOMOOWJIEH, TUIACTBIPH, XUPYPrHUECKHE MOBSI3KU. HOBBIE TEXHOJOTMU JalbHEHIIEro
COBEPLICHCTBOBAHUS ITOJIMMEPHBIX MATEPHUAIIOB.

Xumust 1 370poBbe. JlekapcTBa, hepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
BoAbl. [IpoGiembl, cBA3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX IpernapaToB. BpenHbie
OPUBBIYKKA U (AKTOPBI, pa3pylIalolIfe 370pOBbe (KypeHHue, YNnoTpeOJeHHe ajKorous,
HapkoMmaHusi). PammonansHoe nutanue. IlumieBsie no006aBku. OCHOBBI MUIIEBONM XHWMUHU.
Xumus B meauimue. Pazpabortka gexkapctB. XUMHUUYECKUE CEHCOPBHI.

XuMHUSI B MOBCEIHEBHOW >KM3HW. MOIOIIME W YUCTSIIME CPEACTBA. PerneneHTs,
uHCceKTULUIbI. CpeAcTBa JIMUHOU TUTHEeHBI U kKocMeTuku. [IpaBuia Ge3omacHoi paboThl C
€KUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIIECTBAMH, CPEJICTBAMU OBITOBOM XHUMUH.

[IpombiniuienHass ~ oprannueckas  xumusi.  Celppe Il OpraHUYeCcKOM
npoMbITIUICHHOCTH.  [IpoGnema oTx0m0B W TMOOOYHBIX  TPOAYKTOB. HambGomee
KPYITHOTOHHAXXHBIE TMPOW3BOACTBA OPTraHUYECKUX COCIMHEHUM. XHMUS U JHEPreTHKa.
[IpupoaHbie UCTOYHUKHU YTIeBOAOPOJOB. [IpupoaHbiii U MOMYyTHBIM HEPTIHOW rasbl, UX
cocTaB U ucnonb3zoBanue. CocraB HeQTH U ee nepepadborka. Hedrenpomykrel. OkTaHoBOE
yucino OensumHa. OxpaHa OKpyxkaromed cpeapl mnpu  HedrenepepaboTke U
TPaHCTIOPTUPOBKE HE(DTETPOAYKTOB. AJTbTEPHATUBHBIC UCTOYHUKN YHEPTHUU.

THIbI pacyeTHBIX 321a4:

Haxoxzaenne MoneKkyasipHOH (OpMyNbl OpraHMYECKOro BeEIIeCTBA IO  €ro
IJIOTHOCTH M MAcCCOBBIM JIOJISIM DJIEMEHTOB, BXOIAIIUX B €r0 COCTAB, WIM IO MPOLYKTaM
CrOpaHusl.

IIpakTHyeckune padoThI:
1.KauecTBeHHOE OlpeiesIeHHnE yriiepoaa, BOAOPOAa U XJIOpa B OPraHUYECKUX BEUIECTBAX.
2.IlonyyeHue 3TUIIEHA U U3yYEHUE €r0 CBOMCTB.



3. CBoiicTBa OJJHOATOMHBIX 1 MHOTOATOMHBIX CITHPTOB.

4 .IlonyyeHue yKCyCHOM KUCTIOTHI U U3yUYECHHUE €€ CBOMCTB.

5. XuMHUeCKHEe CBOMCTBA aJILIETUIOB.

6. CunTe3 cioHoro 3dupa

7. PemieHue skCepruMEHTAIbHBIX 33/1a4 HA PACIIO3HABAHUE OPTAHUYECKHUX BEILIECTB
8.Pacno3HaBaHue 1macTMacc U BOJIOKOH

11 xka

Teopernyeckue OCHOBbI XUMHHU

Atom. CocTaB aTOMHBIX sep. XUMHUYECKUW 3yeMeHT. M3orombl. CtpoeHue
AJIEKTPOHHBIX 00O0JIOYEK AaTOMOB, KBAaHTOBBIE YHCIA. ODHEPreTUUECKHUE YPOBHU U
oypoBHU. ATOMHBIC opOuTanu. Kinaccudukamnms XUMUIECKHX 3JIEMEHTOB (s-, p-, d-, f-
AJIEMEHTHI).

CoBpeMeHHass MoOJENIb CTPOCHUSI aroMa. PacrnpeneneHue 3JIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM B COOTBETCTBHMM C IPUHIIMIIOM HAWMEHBIIEH DSHEPTUH,
npaBwioM XyHaa u npuHuunoM Ilaymn. OcoOGEHHOCTH CTPOCHHS SHEPreTUYECKUX
ypoBHEHM aTtomMoB d-aiieMEeHTOB. DneKTpoHHas kKoHburypamus atoma. Kiaccuduxarus
XUMHYECKHX 3JIEMEHTOB (S-, P-, d-amemenTsl). OCHOBHOE M BO30YXJICHHBIC COCTOSHHSI
aToMOB. BaneHTHble »nekTpoHbl. llepuonnueckas cucTeMa XHUMHUYECKUX DIIEMEHTOB
JH.N. MenneneeBa. ®dusnueckuit cmbicn [lepuogmueckoro 3akona [[.U. Menneneena.
[IprurHBl U 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIMHEHUU MO
nepuojiaM M rpymnmnam. MupOBO33pEHUYECKOE M HaydyHOe 3HaueHue Illepuomnueckoro
3akoHa [[.1. MenneneeBa

OJIEKTpOHHAasT ~ MPUPOJIa  XMMHYECKOHM  CBSI3U.  DJIEKTPOOTPULIATEIHHOCTD.
KoBanenTHass CBsi3b, €€ Pa3HOBHJIHOCTH M MEXaHU3Mbl 0Opa3oBaHusi (OOMEHHBIA U
JIOHOPHO-aKIENTOpHbINM). MoHHas cBs3b. MeTamimyeckas cCBs3b. BopoponHas CBs3b
Kpucramnmuueckue u amopdHbie BeliecTBa. THIBI KPUCTAUNIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, MeTaJTnyecKas). 3aBUCUMOCTb (DU3UUYECKUX CBOMCTB BEIIECTBA
OT THUIA KPUCTAUIMYECKON pemieTku. [Ipuumnbl MHOTO0Opa3us BemiecTB. COBpeMEHHBIC
MPECTABICHUS O CTPOSCHUHU TBEPJIBIX, JKUJIKUX U Ta3000pa3HbIX BEIIECTB.

[IpencraBienrie 0 KOMIUIEKCHBIX coeAuHeHUsX. COCTaB KOMILUIEKCHOTO HOHA:
KOMITJIEKCOoOOpazoBarenb, Jmranael. KoopauHanuonHoe  yucio. HomenkmnaTtypa
KOMIUIEKCHBIX COEJUMHEHHM. 3HAueHUE KOMIUIEKCHBIX coenuHeHui. Ilonsitue 0
KOOpPJWHAIIMOHHOW XUMUHU. BelrecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

Tumnel KpUCTALINYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBa BemiecTB. IloHsATHE O
JIUCIIepCHbIX cucTeMax. HcrtunHble pactBopbl. lIpencraBnenue 0 KOJUIOMAHBIX



pactBopax. CriocoObl BhIpaKEHUs KOHIIEHTPALlUU PACTBOPOB: MaccoBasi J0JIs BEIIECTBA B
pacTBope, MOJsipHAs KOHUEHTpauus. HachlllieHHble W HEHACHIIICHHBIE PAaCTBOPHI,
pactBopumocTb. Kpucramioruapatel. Kinaccudukaiuys 1 HOMEHKIaTypa HEOPTaHUYECKHUX
BEIIECTB. [pHUBHANBHBIE HA3BaHUS OTHEIbHBIX IPEICTABUTEIEH HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus XuMruueckux peakiiuii B HEOPraHMueCKOW U OPraHN4eCKON XUMHUH.
3aKOH COXpaHEHUsI MACChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBpAIECHUS SHEPTUU TpHU
XUMUYECKUX peakiusax. TemroBbie 23PpGeKThl XUMUYCCKUX peakiuii. TepMoXuMudecKkue
ypaBHeHHs. CKOPOCTh XUMUUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaAKTOPOB.
['omorennsle U rereporeHHble peakiuu. Karanmu3 u karamusatopsl. OOpaTumble U
HeoOpaTuMbIe peakiuu. XuMuieckoe paBHoBecue. KoHcTaHTa XUMHUYECKOTO paBHOBECHSI.
@akTOpHI, BIUSIONIME HA TIOJIOKEHUE XUMUYECKOTO PABHOBECHS: TEMIIEPATypa, JAaBICHUE
Y KOHIICHTpPAIUU BEILIECTB, yyacTByronmx B peakuuu. [Ipunmun Jle Hlarenbe.

OnekTpoiutuueckas aucconuanusa. CuibHble U clalble 37eKTpouThl. CTeneHb
nuccormannu. MoHHoe mnpousBeneHue BoJbl. Cpena BOJHBIX PacTBOPOB: KHCIOTHAS,
HeWTpanbHas, menoyHas. Bogopoanwiii mokazarens (pH) pactBopa. 'maponus coseil.
Peakuun wmonHHOro oOMmeHa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb
okucneHusi. OKUCINUTENb U BOCCTAHOBUTEINb. [Ipoliecchl OKUCIEHUS U BOCCTAHOBJICHUS.
Baxneiinme OKUCIUTENN U BOCCTAHOBUTENINU. METO/1 3JIEKTPOHHOTO Oanianca. DIEKTPOIn3
pPacTBOPOB M PACILJIABOB BEIIECTB. DKCIEPUMEHTAIIbHBIE METOAbl U3YUEHHUSI BEIIECTB U UX
npeBpanieHnii Pa3znoxkenne mepokcuia BOAOPOAa B MPUCYTCTBUU KaTAIM3aTOPa, MOAEIN
KPUCTALUTAYECKUX PEHIETOK, MPOBEACHUE PEaKIuii HOHHOTO OOMEHa, ONpPEIeSICHUE CPEIb
pPacTBOpPOB C IOMOIIBI WHIWKATOPOB, HM3Yy4YCHUE BIIMSHUS Pa3IMYHBIX (DAKTOPOB Ha
CKOPOCTh XUMHYECKON PEAKIIUU U TMOJIOKEHHWE XMUMHUYECKOro paBHOBecus. Peakuuu B
pacTBOpax >JEKTpoauTOB. KauecTBeHHbIE peaklud Ha HOHBI B pacTBope. KucnorHo-
OCHOBHBIEC B3aUMOJICHCTBUA B pacTtBopax. AmdboTtepHocTh.. Koppo3usi MeTaioB: BB
KOPPO3HH, CIIOCOOBI 3aIITUTHl METAJIOB OT KOPPO3HUHU.

OCHOBBI HECOPraHUYECKOH XMMHUM

[Tonoxxenne HemeTaiwioB B [lepuoauueckon cucrteMe XUMHAYECKUX deMeHToB JI. 1.
MeHnneneeBa 1 0COOCHHOCTH CTPOCHUSI UX aTOMOB. DU3MUECKHE CBOWCTBA HEMETAJIOB.
AmnoTponusi HeMETaIIOB (Ha mpuMepe KUciopoaa, cepsl, pochopa u yriepona).

Bomopon. Ilomydenme, ¢usnueckrne W XUMHUYECKHE CBOWCTBA: PEAKIUU  C
METaJUIAMA W HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['muapunabl. TormBHbBIE
AJIEMEHTHI.

lanorensl. HaxoxaeHue B OpUpoe, CIOCOOBI TMOJNY4YEeHHS, (PU3NYECKHE W
XUMUYECKHE CcBoOMcCTBAa. [amoreHoBomopoapl. BaxkHelmune KHCIOPOACOIEpkKAIIUE
COCJIMHEHUS TaJloreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI  MOJYYeHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHble H TNPOMBIIUICHHBIE CIIOCOOBI TIOMYyYCHHUS
kuciopona. Ou3nyeckue U XMMHYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpPOJa U O30HA.
Okcuabl U IEPOKCHUIBI.

Cepa. HaxoxxneHnue B mnpupojie, crnocoObl MoixydeHus, pu3nyeckue u XMMUYEeCKue
cBoiictBa. CepoBogopoa, cyinbdunbl. Oxcup cepsi(IV), oxcun cepwi(VI). Cephucras u
CepHasi KUCJIOTHI U X cosid. OCOOEHHOCTH CBOWMCTB CEpHOM KHUCIIOTHI. [IpuMeHenue cepbl
1 €€ COeJUHEHNN.

Azotr. Haxoxaenne B mpupoje, crnocoObl MoaydeHus, GU3NIeCKUe U XUMUYECKHE
CBOMCTBA. AMMHAK, HUTpUbL. OKCUJIBI a30Ta. A30THUCTast U a30THASI KUCJIOTBI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHCIOTHL. [IlpuMeHeHuMe a30Ta U €ro COeJUHEHUH.
ABOTHBIE yJI0OpEHUS.

®ochop. Haxoxaenwe B TMpuUpoae, CHOCOObl MOMydeHUs, (UUYECKUE U
xummudeckue corictBa. ®ochunet u hochun. Oxcuasl dhocdopa, pocopHas Kuciaora u
e¢ comu. Meradochopnas u nupodochopHas Kuciaorel, (Hocdopucras u
dochopHoBatucTas kucioThl. I[lpumenenune gocdopa u ero coeauHenuii. PochopHbie
ya0OpeHus.

VYraepoa, HaxoxaAeHUE B npupoie. AioTpornHbie Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Oxcun
yraepona(ll), okcun yraepoma(IV), yrompHas kuciota U €€ coiu. AKTHBUPOBAHHBIN
yroib, ancopOuus. Dymnepensl, TpadeH, yriaepoaHble HaHOTPYOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COETUHEHHI.

Kpemunii. Haxoxnenne B mnpupoje, crnocoObl NOJNYyYEHHs, (PU3HYECKHE U
xumuyeckue cBoMctBa. Oxcun  kpemHusi(IV), KpeMHUEBass KHUCIOTa, CHIJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeqnHeHui. CTEKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tomoxenne weramnoB B Ilepuoguueckoll cuCTeME XHWMHYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHUsSI AJIEKTPOHHBIX 000JOYEK aTOMOB METaIOB. PacmpocrpaHeHue
XUMHUYECKUX DJIEMEHTOB-META/UIOB B 3eMHOWM Kope. OOmme Quisnueckue CBOWCTBA
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHHKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMHUCCKUIN Psii HAMpsDKeHU MeTaiwmoB. OOIMe crnocoObl MOMyYeHUS
METaJUIOB: THAPOMETATYPrusi, MUPOMETAILNTYprus, 3JeKTpomeTtamtyprus. llonstue o
KOppo3uu MeTaiIoB. CriocoObl 3alIUThl OT KOPPO3UHU.

OO6mrast  xapakrepuctuka wMeramwioB [A-rpynmer  [lepuonnueckoit  CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. HaTpuii m kanwii: mosrydeHwe, (Qu3Myeckue U XUMHUYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEHIECTB U UX coeAuHeHui. OOmas xapakTepuCcTHKa
MetauioB IIA-rpynner [lepruoandeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB. Marnuii u
KaJIbLIUWA: TIOJly4eHHe, (U3MYECKUe U XMMHUYECKHE CBOWMCTBA, MPUMEHEHUE MPOCTHIX
BEIIECTB U WX coeauHeHni. JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHHUS.



AnroMuHUil: ToNyueHue, (U3MUECKHEe U XUMHUYECKHE CBOMCTBA, NPUMEHEHHE
IIPOCTOTO BEIIECTBA M €r0 COeAMHEHUH. AMQOTEpHbIE CBOMCTBA OKCHIA M THAPOKCHAA
AIIOMHUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi  xapakTepucTUKa  MeTauioB  moOouHbix  moarpymm  (B-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKkue M XMMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. Okcuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl W nauxpoMarbl,  HUX
OKHCJIMTEIbHBIE CBOMCTBA. [loyueHne u npuMeHEHne XpoMma.

Pu3nyecKne U XUMUYECKUE CBOMCTBA MapraHla U €ro CoeAMHEeHUU. BaxHeniune
coenunenus mapranna(ll), mapranua(IV), mapranma(VI) u mapranna(VII). [lepmanranat
KaJIMsI, €T0 OKUCIIUTENIbHBIE CBOMCTBA.

Ou3NUECKHUEe W XHMHUYECKHE CBOMCTBA XeJjie3a M €ro coeauHeHuil. OKCHIBL,
ruapokcusl u conu xkenesa(ll) u sxeneza(lll). [Tonyyenue u npuMeHeHHe xele3a U €ro
CILJIABOB.

Ou3NUECKUEe U XUMHUYECKHME CBOWCTBA MeIU M €€ coeauHeHuiu. llomydenume wu
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

[uuk: monyyeHue, puU3nyeckue U XUMUYECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA
OKCHJAa U THUAPOKCHIA LHMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [I[pyuMeHeHrne 1UHMHKAa U €ro
COCIMHEHNH.

JKCNepUMEHTATbHbIE METOAbI N3YYECHHUS BeleCTB M UX NMpPeBPalleHuil

N3yuenne oOpaslioB HEMETaIOB, TOpeHUe cepbl, gocdopa, xkeneza, MarHusi B
KHUCJIOPOJI€, U3YUYECHHE KOJUICKIUHU «MEeTaJTbl U CIUJIaBbD», B3AUMOJCHCTBUE IIEIOYHBIX U
HIEJIOYHO3EMENBHBIX METAJIOB C BOAOW (BO3MOXKHO MCIOJIb30BAaHUE BUAECOMATEPUAIIOB),
B3aUMOJICUCTBUE IIMHKA W JKE€Je3a C PacTBOpaMU KHUCJIOT WU WIEJIOYEH, KAa4eCTBEHHBIC
peakiMM Ha HEOPraHWYECKHE aHHUOHBI, KaTUOH BOJOPOJIa M KAaTUOHBI METAJUJIOB,
B3aUMOJICHCTBUE THUAPOKCUIOB aJOMUHHUSA M IIMHKA C PACTBOPAMH KHUCIJIOT U IIEIOYEeH,
pelIeHre 3KCIIePUMEHTAIBHBIX 3a7a4 1o TeMaMm «l anmorensl», «Cepa U €€ COeAMHEHUS,
«A30Tr u (dochop m ux coeauHeHHs», «MeTaubl TIABHBIX MOATPyN», «MeTamibl
NOOOYHBIX TOJATPYIIID.

XuUMHUS U )KU3Hb

Hayuynbie meTonpl mo3HaHuss B XUMHHU. VICTOUHMKHM XUMUYECKOM HHQpOpMAIIUH.
[Touck wuHbOpMaNMM TIO Ha3BaHUSM, HACHTU(UKATOpPaM, CTPYKTYPHBIM (dopMyiam.
XUMHUYECKUM aHAJIN3, CUHTE3, MOACIUPOBAHUE XMMHUYECKUX MPOLECCOB U SIBJICHUU Kak
METO/Ibl HAYYHOT'O MIO3HAHUS.

Ponp xumMum B oOecreyeHHH YCTOMYMBOTO pAa3BUTHUS dYenoBedecTBa. HayuHbie
OPUHIMIBL  OPraHU3alMK  XUMHUYECKOTO MPOM3BOJACTBA. I[IpoMbIlIEHHBIE CIIOCOOBI
MOJIyYeHHS] BAKHEUIIUX BEUIECTB (Ha MPUMEPE MPOU3BOICTBA aMMHUAKA, CEPHON KUCIIOTHI,
MeTraHousa). [IpoMblluieHHbIE CIOCOOBI MOJIYYEHUS] METANIOB M CIUIAaBOB. XHUMHUYECKOE



3arpsi3HEHUE OKPY KarolIeil cpeabl U ero nocuenctsus. [Ipobrema nepepaboTKu OTXOA0B
¥ MOOOYHBIX MPOIYKTOB. Poib XumuM B 00ECNEYEHUU SHEPreTHYEeCKOW O0e30MacHOCTH.
[TpyuHLIMIIBI «3ETEHON XUMUN.

XUMHsI U 31I0pOBbE YelloBeKa. JIekapcTBeHHbIe cpenacTaa. [IpaBuia nenoab30BaHus
JIEKapCTBEHHBIX NpenapaToB. Poiap XMMUM B pa3BUTUN MEIULIMHBI.

XuMUsl THIU: OCHOBHBIE KOMIIOHEHTBI, NHILEBbIE J00aBkU. Ponb xumuu B
o0ecreueHnH MHUIIEeBOM 0e30MaCHOCTH.

Kocmernueckne u mapdioMmepHsie cpeactBa. beitoBas xumusa. [IpaBunia
0€30I1acCHOr0 UCMO0JIb30BAaHUS MpenapaToB ObITOBOM XUMUU B OBCETHEBHOM JKU3HHU.

XUMHUSL U CEIIbCKOE XO3SHCTBO. MMHEpalbHbIE W OpraHUYecKHe YyIoOpeHHUs.
CpencTsa 3a1uThl paCTEHU.

XuMusl B IpOMBIIUIEHHOCTH. O011Me NpeaCcTaBiIeHNs O MPOMBIIIIEHHBIX CIIOcO0ax
NOJyYEHUS XUMHUYECKHX BEIIEeCTB (HAa MpUMEpPe MPOMU3BOJACTBA AaMMMAKa, CEPHOM
KHUCIJIOThI). YepHas U BeTHasg MeTauryprusi. CTEKIIO U CUJIMKATHASI IPOMBIILJIEHHOCTb.

Xumus B ctpoutenbcTBe. LleMent. beroH. ITonbop onTUMaIbHBIX CTPOMTENBHBIX
MAaTE€pUAJIOB B PAKTUYECKON IEATENBHOCTH YEJIOBEKA.

PacuérHble 3a1a4u

Pacuérsr:

Macchl BeIlecTBa Wi 00bEMa ra30B 110 U3BECTHOMY KOJIHMYECTBY BEIIECTBA,

Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB,

Macchl (00bEMa, KOIMYECTBA BEIICCTBA) IMPOAYKTOB PEAKIMH, €CIM OJIHO U3
BEIIECCTB UMEET IPUMECH,

Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKI[UU, €CIU OJHO U3 BEIECTB
JIAaHO B BHJIE PACTBOpA C OIPEACIEHHOM MAaCCOBOM JOJE€W PAaCTBOPEHHOIO BEIIECTBA,
MacCCOBOM JIOJIM U MOJIIPHOM KOHLEHTPALIMU BEIIECTBA B PACTBOPE,

AO0JIM BbIXO4a MMPOAYKTa pCaKIUH OT TCOPECTUICCKH BO3ZMOIKHOTO.
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BBenenne. CrtpoeHue
OpPraHMYecKux
COeIUHECHUI.

Oy.

[losiBnenne w  pa3BUTHE
OpPraHMYEeCKOM XHMMHHU KaK HAyKH.
IIpeamer  opraHuyeckou

Mecto M 3HayeHHE OpraHM4eCKOn

XUMHHU.

XHMHHU B CHCTEMEC CCTCCTBCHHBIX
HayK. BzanmocBsa3p HCOPraHN4€CKUuX
H OPraHUu4YCCKHUX BCIICCTB.
Xumuaeckoe CTPOCHUE KakK
IOopsAAOK COCAWMHCHUA AaTOMOB B
MOJICKYIJIC COTrJ1aCHO ux

BaJICHTHOCTU. OCHOBHEIC ITOJIOKCHUS

TEOPUU  XHMMHYECKOIO  CTPOCHHUS
OpPraHUYECKUX COEMHEHU I
A.M. byrneposa. YraepoaHsii

CKCJIICT OpFﬂHH‘IGCKOfI MOJICKYIJIBI.

KpatHocTh  XMMHMUYECKOH  CBS3H.
3aBUCHUMOCTHL CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHUS MOJEKYIL

N3omepusa u usomepsl. [lonATHE 0

(GyHKIIMOHATIbHOU rpyIIe.
[TpuHIMIIBI KJIaccu(UKaIum
OpPraHUYECKUX COEMHEHHIA.

MG)KIIYHapOI[HaH HOMCHKJIATypa H
MMPUHIUITBI O6pa3OBaHI/I$I Ha3BaHUM
OpTraHUYCCKUX CO€IUHEHUH.

Knaccudukanus u
0COOEHHOCTH OpPraHUYECKUX
peakuuii. PeakMOHHBIE LEHTPBI.

IlepBoHaualibHBIE MOHATUA O THUIAX
u MeXaHu3Max OpraHUYECKUX
I'omonmuTnueckuit u
paspbIB
KOBAJICHTHOW XMMHYECKOM CBS3H.
CBOOOTHOpAIMKATBHBIA W HMOHHBIN

peaKuui.
TETEPOIUTUIECKHUI

MCXaHU3MBbl PpCaKIWH. ITonsate o
HyKJIeohuIe U IEKTpouIIe.

OOBICHSIOT U
COCTAaBJISIIOT
CTPYKTYpHBIC
(hOpMYITBI XUMUYECKUX
COEIMHEHHI B
COOTBETCTBHH C
Teopuen CTPOCHUS
OpPraHUYECKUX
BeniecTB. COCTaBISAIOT
(bOpMyIIbI H30MEPOB.
JlaroT HazBaHMs
OpPraHUYECKUM
BEILIECTBAM.
OnpenenstoT
MEXaHHU3MBI
oOpa3oBaHHs
KOBaJICHTHOM CBSI3U.
AHaJIM3UPYIOT COCTaB,
CTPOECHUE U CBOMCTBA
BEIICCTB, TPUMCHSIS
MOJIOKEHHUSI OCHOBHBIX
XUMHYECKHUX TEOPHUH:
XUMHYECKOTO
CTPOCHHS
OpPraHUYECKUX
COCMHEHUI

A.M. bytneposa,




YraeBogopoabl
NMPHUPOIHBIE
HCTOYHUKH.

H HX

26u.

AJIKaHbl.  DJIGKTPOHHOE |
MPOCTPAHCTBEHHOE CTpOCHHE
MOJIEKYJIbI MeTaHa. sp3-

ruOpunu3anyst opOHUTanseld aromMoB
yriepona. ['omosornueckuii psan u
oOrmrast dbopmyra
Cucrematuyeckas

aJIKaHOB.
HOMEHKJIaTypa
aJKaHOB W paaukaioB. M3omepus
YIJIEpOAHOTO ckesera. Duznyeckue
CBOICTBa aJIKaHOB. 3aKOHOMEPHOCTH
U3MEHEHHS (U3NYECKUX CBOMCTB.
XUMHYECKHE CBOMCTBA  aJIKQHOB:
rajoreHupoBaHue, JETUIPUPOBAHHUE,

TEPMUYECKOE DPA3JIO0KEHUE, KPEKUHT

KakK CIHOCOOBI MOJTy4eHUs
BaXKHEUIIINX COCTMHEHUN B
OpraHW4YecKOM CHHTe3e. [opeHue

QIKaHOB KaK OJMH W3 OCHOBHBIX
HCTOYHHKOB Tera B
MMPOMBIIIJICHHOCTH u 6I)ITy.
N3omepusanms KaK croco6
MOJIYYCHHA BBICOKOCOPTHOT'O

OeH3MHA. MexaHu3m  peakuuu
CBOOOAHOPAIUKAILHOTO 3aMEIICHHUS.
ITonyuenue Peaknus

Bropua. Haxoxnenue B mpupoae u

AJIKaHOB.

MMPUMCHCHHUC AJIKAHOB.

[uxnoankaHsl. Crpoenue
MOJIEKYJT  ITUKJIoanKaHoB. OOmas
dbopmyna [IAKJIOATTKAHOB.
Homenkiarypa LIUKJIOQJIKAHOB.
N3omepus IIUKIIOATTKAHOB:
YIJIEPOHOTO CKeJleTa,
MEXXKJIACCOBasi, IMPOCTPAHCTBEHHAs

(mc-Tpanc-uzomepus). Cnernuduka
CBOMCTB IIMKJIOAJIKAHOB C MAaJIbIM
pasMepom Peakiuun

MIPUCOEANHEHUS

IIUKITA.
U PagUKaIbHOTO
3aMelIeHHUSI.
AJIKEHBI.  DJIEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTpOEHHE
MOJIEKYJIbI JTUJICHA. sp2-
ruOpunu3anyss opOHuTanseld aromMoB
yriaepoaa. c- u

I'omonornueckuii  psim  u oOmas

T-CBs3H.

[IpuMeHsOT 3HaHUS O
XUMHYECKHUX
CBOWCTBAXx JJIst
COCTAaBJICHUS
YpPaBHEHUI pEaKUuu,
perieHus 3aiay.
CocTtaBnsoT Gpopmybl
M30MEpPOB U
TOMOJIOTOB IS
Pa3IMYHbIX KJIACCOB
BeriecTB. OOBACHSIOT
CTPYKTYPBI MOJICKYJI.
CocTaBmsitOT Ha3BaHUS
BellecTB. Pemaror
[EMOYKH MEePEXO/I0B.
OnpenensroT TUIIBI
XUMHUYECKUX PEaKIIUM.
CoCTaBISIOT CXEMBI
XUMHUYECKHUX CBOMCTB
COEMHEHHIA.
OrnpenensioT THITBI
rUOpUAN3aIIH.
[IpumensroT npaBuia
JUTSl COCTaBIICHUS
XUMHUYECKUX PEAKIUH.
OOBACHSIOT
OpPUEHTALIMOHHBIE

3¢ ekt
3aMECTUTEIEH.
OcCymecTBISIIOT
MOUCK XUMHUYECKOMN
uHpOpMaIUU IO
Ha3BaHUSM,
uaeHTudukaTopam,
CTPYKTYPHBIM
dhopmyam BEIIECTB;




dopmyna ankenoB. HomeHnkiarypa
QJIIKCHOB. H3omepusi  alKeHOB:
YIJIEPOJHOTO CKeJNleTa, MOJOXKCHUS
KpaTHOW CBSI3HM, MPOCTPAHCTBEHHAS
(umuc-TpaHc-uzoMepusi),

MEKKJIaCCOBAs. dusnueckue
CBOMCTBa aJIKCHOB. Peaknun
ANEKTPOPUIBHOTO  TPUCOCTUHCHUS
KakK croco0 MTOJTyYCHUS
(G YHKIIMOHATBHBIX MTPOU3BOTHBIX
YTJIEBOJOPOOB. [IpaBuno

MapKkoBHHMKOBa, €r0 3JEKTPOHHOE
o0ocHoBaHue. Peakuuu okucieHus u
MMOJIMMEPHU3AlIH. HpOMI)IIHJIeHHI)IG n
71a00paTOpHbIE CIIOCOOBI MOJTYYSHUS

AJIKCHOB. [IpaBuino 3aiineBa.
[IpumMeHeHre aTKeHOB.

AJKaTueHsl. Kinaccudukanus
aJKaJleHOB o B3aHMHOMY

PACIIOJIOKEHUIO KpaTHBIX CBS3E€H B
MOJIEKYJIE. Ocobennoctu
AJEKTPOHHOTO U MPOCTPAHCTBEHHOIO
CTPOEHUS COMPSIKEHHBIXAIKAINCHOB.
Obmass  ¢opmyna  aJaKaJUEHOB.
Homenkinarypa u u3omMepus
anKaaueHoB. PHU3NUYECKHE CBOMCTBA
aTKaJMeHOB. XMMHUYECKHE CBOMCTBA

aJIKa/INEHOB: peakuuu
MPUCOEANHEHUS (rupgpupoBanue,
raJIorTeHUPOBAaHNUE),  TOPEHUs WU
MOJIMMEPHU3ALIUN. Bxnan
C.B. Jlebenena B HOJIydeHue
CUHTETHUYECKOTO Kay4yKa.
Bynkanusanusa kaydyka. Pesuna.
Msoroo0Gpasue BUJIOB
CUHTETHUYECKUX Kay4yKOB, ux
CBOICTBA 3| NIPUMEHEHUE.
[Tonydyenue ankaaneHoOB.

AJIKVHBI. DJIEKTPOHHOE 5
IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI aleTUJICHA. sp-

ruOpuau3anyst opOHUTanseld aromMoB
yriepona. ['omonornueckuii psan u
oOras bopmymna AJIIKUHOB.
Homenkmnarypa. Nzomepusi:




YIJIEPOJHOTO CKeJeTa, TOJIOKEHUS
KpaTHOM  CBSI3M,  MEXKJIAcCOBasl.
duznyeckue CBOWMCTBA  AJIKMHOB.
XUMHYECKHE CBOMCTBA  aJIKMHOB:
peakiumn MIPUCOCTUHEHUS KakK
Croco0 MOJy4YeHHs] IOJUMEPOB U
JPYTHUX MMOJIC3HBIX MPOJYKTOB.
Peaknmu  3amenieHus. I'openue
areTuIcHa KakK HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO  ILJIAMEHU
I CBapKM W PE3KH METALJIOB.
[Tonyyenue aneruiaeHa TUPOIU30M
MeTaHa W KapOUAHBIM METOIOM.
IIpumeHeHune aneruneHa.

Apenbl. HcTopus OTKpPBITUS

OeHzomna. CoBpemeHHbIE
MpEeJICTaBICHUsT 00 JIIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTPOCHHH

OeH3oua. M3oMepust 1 HOMEHKJIaTypa
rOMOJIOTOB OeH3oia. Ob6mas
dbopmyna  apenoB.  Duszmueckue
cBoiictBa OeH3osa.  XHUMHUYECKHE
CBOICTBa OeHsoa: peakuuu
ANIEKTPO(UIBHOTO 3aMeIIeHus
(HUTpOBaHME, raJIOTEHUPOBAHUE) KaK
croco0  MONy4eHUs XUMHUYECKUX
CpeZCTB 3aIIHUTHI pacTeHuit;
IPUCOCTUHEHUS (ruppupoBaHnue,
raJIoreHHPOBAHUE) KaK
JI0Ka3aTeIbCTBO HETPeIeTHHOTO
xXapakrepa OeH3zona. Peaxrus
roperus.  Ilomydenune — GeHsodna.
OCOOEHHOCTH XHMHYECKUX CBOWMCTB
Tonyosia. BzaumHoe BiaMsiHUE aTOMOB

B MOJIEKYJIE TOJIyOJ1a.
OpueHTaloHHbIe 3¢ ekt
3aMECTUTEIICH. [IpumeHeHne

TOMOJIOTOB O€H30I1a.




IIpombinieHHas
OpraHuvyecKasi XuMHHU

4q

[TpombinieHHas Oopranuyeckas
xumusi. CpIpbe IS OpPraHUYECKOMN
IPOMBIIIJICHHOCTH. [Tpobnema
OTXOJIOB W TOOOYHBIX MPOAYKTOB.

[TonmmaTHIIEH KaK KPYITHOTOHHAXHBIN

MPOAYKT XUMHUYECKOTO
IIPOU3BO/JICTBA.

Xumus u sHepretruka. [Ipupognbie
HUCTOYHUKU YIJI€BOIOPOIOB.

[Tpupoaublii 1 NMOMYTHBIN HeTIHOM
ra3pl, UX COCTaB M HCIIOJIb30BaHUE.
CocraB HepTH M ee mepepaboTKa.
He¢renpoaykrsl. OkTaHOBOE 4HMCIO
OensuHa. OxpaHa  OKpysKarolen
cpenpl Tmpu  HedrTenepepaboTke W
TPAHCIIOPTUPOBKE HEPTETPOTYKTOB.
ATnbTepHATUBHBIC UCTOYHUKU

OHCPIuu.

UCIOJIb3YIOT 3HAHUS O
cOCTaBe, CTPOCHHH H
XUMHYECKHX
CBOWCTBaXx  BEIIECTB
JUTSL 0€e30I1acHOTO
MPUMCHCHHUS B
MPaKTUYECKOU
NesITeNIbHOCTH;
OPUBOJAT  MPUMEPHI
MIPAKTUYECKOTO
HCII0JIH30BaHUS
MIPOJIYKTOB
nepepaboTku HehTH U
MIPUPOTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHUN
(monmuaTHIICHA,
CUHTETHUYECKOTO
KaydyKa, aleTaTHOro
BOJIOKHA);




Kucsiopono- U
azoTocojep:Kamme

COeIMHEHUs1 M  HX
HaXO0KJIeHue B MpUpo/e

474,

CroupTsl.
HOMEHKJIaTypa

Kinaccudukanus,

CITHPTOB.
['omomornyeckut  psim U oOmas
dbopmyna
OJIHOATOMHBIX CIHPTOB. M3omepus.

MpCaACIIbHBIX

@u3nuecKkue CBOMCTBA IPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB.
Bonoponnas CBS3b MEXIY
MOJIEKYJIAMH M €€ BIJHSHHE Ha
buznIecKue

CBOMCTBaA CIIUPTOB.

XuMHYECKUe CBOMCTBA:
B3aUMOJCHCTBUE C HATPUEM Kak
croco0  YCTaHOBJICHHSI  HAJTHYMS
T'HJIPOKCOTPYIIIIbI, c
rajloreHOBOJIOPO/IaMU  KaK  Croco0
MOJIyYEHUs] pacTBOPUTENEH, BHYTpHU-

U MCXKMOJICKYJISApHAA ACTruapaTanus.

Peakuuss ropeHus: CcOMpTB  Kak
toriBo.  [lonyuenue — 3tanouna:
peakuus OpOKEeHHUS TJIFOKO3BI,

FI/II[paTaIII/ISI OTHUJICHA. HpI/IMeHeHI/Ie
MeTaHoIa u JTaHoJIA.
dusnonornueckoe JICUCTBUE

MCTAHOJIa W 3TaHOJIa Ha OPraHU3M

YCJIO0BCKaA. OTUJICHTIIUKOJIb n
TIMICPUH KakK NpeaAcCTaBUTEIIN
MMPpEACIIbHBIX MHOI'OATOMHBIX

CIIMPTOB. KauectBennas peaKknuurg Ha

MHOTOaTOMHBIE ~ CHOUPTBI MU €€
NpPUMEHEHHE JUIsl Paclio3HaBaHUSA
TIIMLEepUHA B COCTaBe
KOCMETHYECKHX CPEICTB.
[TpakTueckoe IIPUMEHEHNE

STUJICHTIIMKOJS U TJIULEPHHA.

®enon. CTpoeHHE MOJIEKYIBI
¢denona. BzanmHoe BiIMsSHHE aTOMOB
B Mojekyie (enoma. duznyeckue

cBoicTBa  ¢eHoma. XUMHUYECKHE
CBOMCTBAa (peakIuu C HaTPHUEM,
TUAPOKCUIOM  HATpus, OpoMoM).

[Tonydyenune ¢enona. IIpumenenue
¢benomna.

Anprerunsl u
Knaccudukanus

KETOHBI.
anbACTUIIOB U
KETOHOB.

CtpoeHne mpeaenbHbIX

[IpumensitoT
3HaHUS O XMMHUYECKUX
CBOMCTBax IS
COCTaBJICHHUS
YpPaBHEHUN PEaKIUH,

perieHus 3aj1ad.
CocTaBisioT (GopMyIIbl
HU30MEPOB u
TOMOJIOTOB JUTSE
pa3jIMYHBIX  KJIACCOB

BemecTB. OOBICHSIOT
CTPYKTYPBI ~ MOJIEKYII.
CocTaBistoT Ha3BaHUS
BEIICSCTB. Pemarot
LIETTOYKH
OnpenenstoT THIIBI
XUMHUYECKUX PEaKIIHil.
CocraBisioT

XMMHUYECKUX CBOMCTB

nepexoaoB.

CXCMbI

COCIMHECHUM.
OnpenensoT THUIIBI
rUOpUAN3aIIH.
[IpumensroT npaBuia
TUTSt COCTABJICHHS
XUMHUYECKUX PEaKIIHil.
OOBACHSIOT
OpPUEHTALIMOHHBIE

3¢ ekt
3aMECTUTENIEH.
[IpoBOmAT ONBITHI IO
pacrno3HaBaHUIO
OpraHUYEeCKUX
BEILECTB: TJIULEPHUHA,
YKCYCHOW  KHCIIOTHI,
HETpeAeNIbHBIX KUPOB,
IJIIOKO3Bl,  Kpaxmara,
OEeTKOB — B COCTaBe
MUIIEBBIX MPOAYKTOB
u KOCMETHYECKHX
CPEJICTB;

Brnaneror npaBuiiamu
u npueMamMu
Oe3omacHoil paboThI C
XUMUYECKUMHU

B€IICCTBaAMU n




aJbJIETH/IOB. DNeKTPOHHOE u
MPOCTPAHCTBEHHOE CTpOCHHE
KapOOHUITHLHOU TPYIIIIBI.
['omonmornyeckuit  psn, oOmras
dbopmyia, HOMEHKJIATypa "
M30MEepHUs MPENIEeTbHbIX allbJIETUIOB.
®u3nYecKre CBOMCTBAa MpPEAEIbHBIX
AIbAETUI0B. XUMUUYECKHUE CBOMCTBA
IpelenbHbIX aJbJIETU/IOB:
THJIPUPOBAHUE; KauyeCTBEHHbIE
peakiuy Ha KapOOHWIbHYIO TpYHIY
(peakuust «cepeOpSIHOTO 3epKajay,
B3aUMOJICHICTBHE C THUIPOKCHUIOM
veau (II)) u ux npumenenue aus

06Hapy>KeHI/I$[ NpCaACIbHBIX
AJIbACTUA0B B IIPOMBIIIJIICHHBIX
CTOYHBIX BOJdax. HOJ’Iy‘ICHI/IC
MpCaCIbHBIX AJIbACTUA0B:

OKHUCJICHHE CIUPTOB, THUIpaTalus
anetwieHa (peakuus  Kyudeposa).
TokcnyHOCTH anbaEru0B.
[Ipumenenue  ¢opmanbaeryga u
areTajabIeTHAA. Aneron Kak
IIPEJICTaBUTENb KEeTOHOB. CTpoeHue
MOJIeKyJbl areToHa. OcoOeHHOCTH
peakuuMu  OKHCIEHHUS  alleTOHa.
ITpumeHeHne aneToHa.

yriiepoja. [Ipumenenue
KapOOHOBBIX  KHcI0T.KapOoHOBBIE
KHCIIOTBI. Knaccudukanus )51
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
Crpoenue IIpeeabHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ONEKTPOHHOE W TNPOCTPAHCTBEHHOE
CTpOECHHE KapOOKCUIIBHOM TIpYIIIBL.
I'omonornuecknii  psim  u  obOmas
dbopmyna MpEeACIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
@duznueckre CBOMCTBA MNPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
XHUMHUYECKUE CBOWCTBA IIPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
(peakuuu ¢ MeTaIaMH, OCHOBHBIMU
OKCUJAMH, OCHOBAHUSIMHU U COJISIMM)
KaK TOATBEPXKACHHE CXOACTBA C

J1a60paTOPHBIM
o0opyIoBaHUEM




HEOpPraHUYECKUMU KHCIIOTaMHU.
Peakuust osrepudpukanuu U ee
00paTUMOCTb. Bnusnue
3aMEeCTUTEeNIe B  YIJIEBOJOPOTHOM
pamukaie Ha CHIy KapOOHOBBIX
KucnoT. OCOOCHHOCTH XUMHYECKHX
CBOWMCTB  MYpPaBbUHOW  KHUCJIOTHI.

[Tomyuenue npeeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT:
OKHCJICHHE  aJIKaHOB,  AJIKEHOB,

MEPBUYHBIX CIUPTOB, AaJIbJICTUIOB.
Baxwnerimue NPEICTABUTEIN
KapOOHOBBIX KHUCIJIOT: MYypaBbHHasl,
yKCycHass W OeH3oiHas. Breicime
npelenbHble W HelpeaebHbIe
KapOOHOBBIE KHUCIOTHL. OnTuyeckas
n30MepHsl. ACUMMETPUUYECKUNA aTOM

Crnoxuble 3(UpPBl U KHUPHI.
Crpoenue u HOMEHKJIaTypa
CIOXKHBIX 2puUpoB. MexKiaccoBas
n3oMepus c KapOOHOBBIMH
kuciaoramMu. CrocoObl  MOJIyuyeHus
CIOXHBIX d(pupoB. OOpaTUMOCTh

peakuuu sTepudUKAIIIN.
[IpumeHeHne CIOXHBIX 3(QUPOB B
MULLEBOMN 5 napdromepHoi

MIPOMBIIUIEHHOCTH. Kuper  kax
CIOXHBIE 3(QUpHl TIUIEPUHA U
BBICIIMX  KapOOHOBBIX  KHCIIOT.
PacTutenbHble M JKUBOTHBIE KHUPBHI,
nXx cocraB. OHU3HYSCKHE CBOMCTBA
JKUPOB.  XHMMHUYECKHE  CBOMCTBa
JKUPOB: TUAPUPOBAHUE, OKHUCIICHUE.
I'maponus uinm OMbUIEHUE KUPOB KaK
Croco0 MPOMBIIUIEHHOTO MOJTyYeHUs
COJICH BBICITUX KapOOHOBBIX KHCIIOT.
[Ipumenenue >xupoB. MpIId Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Moromiie cBOMCTBA MBIIA.

VTiIeBoanl. Knaccudukammst
yriieBoAoB. PU3NYECKUE CBOMCTBA U
HaXO0XJEHUE YIJIEBOJOB B IPHUPOJE.
['mroko3a  Kak  anbIAEruAOCHUPT.
XUMHYECKHE CBOMCTBA TJIIOKO3BI:
alWJIMpOBaHUE, ATKWINPOBAHME,




CIIUPTOBOE u MOJIOUHOKHUCIIOE
OposkeHue. DKcrnepuMeHTalIbHbIE
JI0Ka3aTenbCTBa HaJu4us
aJbJACTUIHON U CHUPTOBBIX TPYIII B
roko3e.  [lomydeHne — TIIIOKO3BI.
@pykTo3a Kak HU30MEpP IJIIOKO3BI.
Pu6o3a u Je30KCHpru003a.
Baxneiimue aucaxapuasl (caxaposa,
JIAKTO3a, MallbT03a), UX CTPOCHHE U
¢uszmveckue cpoicTBa. [ maponus
caxapo3bl,  JIAaKTO3bl, = MaJIbTO3BI.
KpaxmMan w®  memmonosa  Kak
Ouonoruyeckue MIOJINMEPBI.
XUMHYECKHE CBOWMCTBAa Kpaxmania
(ruaponus, Ka4eCTBEHHAs peakius ¢
HO/I0OM Ha KpaxMal U ee PUMEHEHHE
UIsl  OOHAapy)KeHUs Kpaxmalia B
MPOAYKTAaX MHUTAaHHS). XHUMHUYECKUE
CBOICTBA LIEJUIIONIO3bI: TUAPOJIU3,
o0pa3oBaHUE  CIIOKHBIX  A(PHUPOB.
[Ipumenenue u 6uoIOTUYECKAS POJIb
yriaeBo1oB. OKUCIIEHNUE YTIeBOJIOB —
HMCTOYHHK SHEPTUH KHUBBIX
OpraHU3MOB. [Tonsitue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha
MIpUMEPE ALIETATHOTO BOJIOKHA.
Wnentuduxarms OpraHUYeCKUX
coequHeHU. ['eHeTHyeckas CBS3b
MEXIy KJaccaMd  OpPTaHMYeCKHX
COETUHEHUN.

Awmunbl. [lepBHuHBIE, BTOpHYHEIE,
TpeTuuHbie amuHbl. Kiaccudukamnms
aMUHOB IO THUIIY YTJIEBOAOPOJHOTO
paaukaga M 4YMCIy aMUHOTPYNI B
MOJIEKYJIE. DNEeKTPOHHOE u
MIPOCTPAHCTBEHHOE CTpOCHHE
MpeAeNbHBIX aMUHOB. Dusnueckue
CBOMCTBAa aMHHOB. AMUHBI Kak
OpTraHWYECKHE OCHOBAHMS: PEAKIINH
C BOJOH, KHciaoTaMH. Peakmus

TOPEHUS. AHUIMH KaK
IIPEICTaBUTEIND apoOMaTHYECKHUX
aMUHOB. Crpoenue aQHUJIMHA.

[TpuumHbl  OCAa0JIIEHUs OCHOBHBIX
CBOMCTB aHW/IMHA B CPAaBHEHHH C




aMHUHaMU MPEEIBLHOIO pana.
XUMHAYECKHE CBOWCTBA AaHWJIWHA:
B3aUMOJCHCTBHE C  KHCIOTaMH,

OpoMHOI BOJIOH, OKHCIICHHE.
[Tonyuenue aMHHOB
AJTKWJIMPOBAHUEM aMMHMakKa u
BOCCTaHOBJICHHEM

HUTPOIPOU3BOIHBIX YTIIEBOIOPOIOB.
Peakuuss  3unuba.  [Ipumenenue
aMHHOB B (hapmareBTHIeCKOM
MPOMBIIUICHHOCTH. AHWIMH  Kak
CBIpbE ISt MIPOU3BOJICTBA
AHUJIMHOBBIX Kpacuteneil. CHHTE3BI
Ha OCHOBE aHUJIMHA.

AMHUHOKHUCIOTEL 1 Oenku. CocTaB U
HOMEHKJIaTypa. Ctpoenue
aMHHOKHCIIOT. I"'oMoaornyeckui
pAn  TPEACIbHBIX  aMHUHOKHCIIOT.

Nzomepus NpeeIbHBIX
AMUHOKHCIOT. dusnueckue
CBOMCTBA MIPEACIIBHBIX

AMUHOKHCIIOT. AMHHOKHUCIOTBI KakK
am(poTepHbIe OpraHUYECKHE
coenquHeHuss. CHHTE3  IENTUIOB.
Ilentuanas cBA3b. buosoruuyeckoe
3HaueHue o-aMUHOKHUCTOT. OOnactu
MPUMEHEHUST aMHHOKHUCIOT. benku
KaKk  TPUPOJHBIE  OWOMOJIUMEPHI.
CoctaB W  CTpoeHHE  OECIJIKOB.
OcHoBHbIE AMUHOKHCJIOTHI,
obpasyrommue Oenku. XUMHYECKHE
CBOICTBa OEJIKOB: TUIPOJIU3,
JIeHaTypalus, KaueCTBEHHbIE
(UBeTHBIE) peakIuu Ha  OeJKu.
[IpeBparennst OeIKOB TNHINKA B
OpraHu3Me. buonornueckue
¢byHkun OenkoB. JlocTikeHus B
M3YYEHUH CTPOEHUS M CHUHTE3a
OeNKOoB.

A3oTcoaepKalme
TFETEPOLMKINYECKUE  COECIUHEHUS.
Iluppon ¥ NUPUIAUH: DIEKTPOHHOE
CTPOEHHE, aPOMATHUYECKUN XapaKkTep,
paznuyue B MPOSIBICHUH OCHOBHBIX
CBOMCTB. HyKIE€HHOBBIE KHUCIOTHI:




coctaB u cTpoeHue. CrpoeHue
HyKJ1eoTu10B. CocTaB HYKJIEMHOBBIX
kucnor  (JHK, PHK). Pous
HYKJIEMHOBBIX KHUCJIOT B
JKU3HEJEATEIIbHOCTH OPraHU3MOB.




XuMHA ¥ KU3HD

2y.

Jlexapctna, bepMeHTHI,
BUTAaMUHBI, TOPMOHBI, MUHEPAJIbHBIC
Boibl. [IpoOieMbl, CBs3aHHBIE C
IPUMEHEHUEM JIEKapCTBCHHBIX
npemnapaToB. BpenHbie NPUBBIYKU U
(bakTophl, pa3pylIaoIe 3J10pPOBbE
(kypenue, ymnoTpeOieHrue aJKoroJis,
HapKOMaHUs).
IATaHUE. IIumeBrie

OCHOBBI IIMIIEBOIl XUMHUU. XUMHSA B

PammonansHoe
n00aBKH.

meaunuHe. Pa3paboTka sexapcTs.
XUMUYECKUE CEHCOPBI.

OnuceiBalOT 3HAYCHHE
(hepMeHTOB,
BUTaMHUHOB, TOPMOHOB
U  uX QYHKOUH B
OpraHusMe.
CocraBusttor TabNMILYy
o byHKIHAM.
OOBACHAIOT MPHUHIIMIT
JIEUCTBUSL.
[IpencraBisior  myTH
pemieHust TII00aTbHBIX
po0Jem, CTOSIITNX
nepes] 4YeJI0BEYECTBOM:
HKOJIOTUIECKHUX,
HHEPreTHUECKUX,
CBIDBEBBIX, U  POJIb
XUMHH B  PELICHUU
ATUX MPOOJIEM.




HUckyccTBeHHBbIE
CHHTEeTHYecKHe
OpraHnvecKue
coeIMHEeHUs

Hu

14y.

BbicokoMoOeKyIsipHbIe
coenuHeHusi. OCHOBHBIC MOHATHS
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN:
MOHOMEp, TIOJIUMEP, CTPYKTYpHOE
3BEHO,
Krnaccudukanus

CTCIICHb MoJIMMEPpHU3alINN.

IIOJINMEPOB.
OcHoBHBIE ~ CIOCOOBI  MOJIyYEHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU:
peaxkuuu MOJINMEPHU3AUU u
nonukoHaeHcauud. CrtpoeHue u
CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh

CBOMCTB IIOJIMMEPOB OT CTPOCHHUS

MOJIEKYJ.  TepMOIUIaCTUYHBIE U
TCPMOPCAKTHBHBIC IMOJIMMEPHI.
[TpoBopsmue OpraHHYecKue
MOJINMEPBHI. Kommno3utHsbie
MaTepuabl. [TepcriekTUBBI
UCIIOJIb30BaHUS KOMIIO3UTHBIX
MaTepuasoB. Knaccudukanus

BOJIOKOH. CHHTETHYECKHEC BOJIOKHA.
[MommagupHble U MOTMAMUIHBIC
BOJIOKHA, WX CTPOEHHUE, CBOWCTBA.
[TpakTueckoe HCIIOJIb30BaHMUE
BOJIOKOH. CHHTETHYECKHE ILICHKHU:
M3OJISIIMSL 1711 TIPOBOJIOB, MEMOpaHbI
JUISL ONPECHEHUs BOJbl, 3aIUTHBIE
IUIEHKH TS aBTOMOOUJICH,
MJIACTBIPH, XUPYPTHUECKUE TOBSI3KH.
HoBrle TexHomorun nmajabHEHUIIIETO
COBEpIICHCTBOBAHUSI  MOJUMEPHBIX

MaTepHaloB.

CoCTaBIsAIOT  CXEMBI
MTOJTMMEPOB.
CocTaBiI0T peakLuu
MOJIMMEPU3AIUH.
OOBACHSIOT
3aBUCHMOCTb CBOMCTB
MOJIMMEPOB  OT  UX
cocTaga.

[IpuBogsaT  mpUMEpHI
MPaAKTHUYECKOTO
HCII0JIH30BaHUS
BBICOKOMOJICKYJISIPHBIX
COEMHEHUI
(monmaTHIICHA,
CUHTETHYECKOTO
KaydyKa, aleTaTHOTro
BOJIOKHA);

Bcero 102 u




TemaTnueckoe mianuposanue 11 kiaace

n/n

HaumeHoBaHue
pa3aesioB U TeM
yueOHOro npeamMera

Koa-
BO

qyac

HpOFpaMMHOC coaepkanue

OcHOBHBIE BUIBI
JeATeJIbHOCTH
o0yuaruuxcst

Paznen 1. Teopernueckne 0CHOBbI XUMUM
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Crtpoenue aToma.
[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHUYECKUX djiemeHToB ..
Menneneesa

AtoM. CocTaB aTOMHBIX sJIED.
XUMUYECKUH 3JIEMEHT.
H3oTomsl.
Kopnyckynapno-eonnosoii
oyanuzm, 080UCMBEHHAs
npupooa 1eKmpoHda.
CrpoeHue 371eKTPOHHBIX
000JI04€EK aTOMOB, K8AHMOBbLE
yycna. JHEPreTUIecKue
YPOBHH U MOyPOBHHU.
ATOMHBIE OpOUTATH.
Knaccudukanms xumuaeckux
3JIeMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacnipenenenue
3JIEKTPOHOB 110 ATOMHBIM
opoUTANAM; NpUHYUN
MUHUMYMA SHEPeUU, NPUHYUN
Ilaynu, npasuno Xynoa.
DJeKTpOHHbIE KOHPUTypaluu
aToMoB 3JieMeHTOB [ — IV
NEPUOJIOB B OCHOBHOM U
BO30YXJICHHOM COCTOSIHUH,
ANEKTPOHHBIE KOHPUTYpAIIUH
HIOHOB.

Ilonamue 06 suepeuu
UOHU3AYUU, IHEP2UU
CpOOCm8a K 2N1eKMpPOHY.
DIIEKTPOOTPULIATETBHOCTD.
[Iepronnueckuii 3aKOH 1
[Tepnoanueckas

CHUCTEMA XUMUYECKUX
anemenToB JI.M. Menneneena.
Casa3b [lepuoanueckoro
3akoHa u [lepuoanueckoi
CUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM
TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX
MU MPOCTBIX U CIOKHBIX
BEILIECTB 10 TpynnaM 1

PackpriBath cMbICIT
M3y4aeMbIX MOHATUH
(BBLIETATH UX
XapaKTepHbIC
MIPU3HAKHW) U
MIPUMECHSITH 9TH
MOHSATHSI IPU
OIMCAaHUU COCTaBa U
CTPOCHHSI BEILIECTB,
TUTsl OOBSICHEHUS
OTJENbHBIX (PAKTOB U
SIBJICHUH.
PackpeiBath cMbICT
MIEPHONICCKOTO
3akoHa [[. 1.
Meunneneesa u
J€MOHCTPUPOBATH €TO
CUCTEMAaTHU3HPYIOIYIO,
OOBSICHUTENIBHYIO U
MIPOTHOCTHIECKYIO
GbyHKIIH.
XapakTepru3oBaTh
AIEKTPOHHOE
CTpOEHHE aTOMOB (B
OCHOBHOM H
BO30YXIEHHOM
COCTOSIHMH ) U HOHOB
XUMHYECKHX
aneMeHToB 1 — 4
MIEPHOJIOB U UX
BaJICHTHBIE
BO3MOXKHOCTH,
UCTIOJB3YS TIOHATHS S-,
p-, d-35eKTpOHHBIE
opbuTanu,
SHEpreTHYECcKue
ypoBHU. OOBSACHATH
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHYECKHUX
AJIEMEHTOB M UX
COETMHEHUH 10




nepuoiaM. 3HaYCHHE
repuoandeckoro 3akona J1.1.
Meunneneena.
JKcnepuMeHTAbHbIE
MeTO/Ibl M3yYeHUs BellecTB
U MX NpeBpalleHuii:
JleMoHCTpauu:

BHUIBI TaOJINL]
«Ilepuoauyeckas cucrema
XAMUYCCKHUX DJIEMECHTOB

MepUoJiaM U rpymnmnam
[Tepuoanueckoit
cuctemsl /. U.
MenneneeBa

1.2

CrpoeHue BeliecTsa.

MHoroo6pasue BenecTn

11

XuMH4eckas CBA3b. Buanl
XUMUYECKOH CBSI3U:
KOBaJICHTHas, MOHHAas,
MeTajuin4yeckas. MexaHu3Mbl
00pa3zoBaHus KOBAJIEHTHOM
CBSI3U: OOMEHHBIH U JOHOPHO-
aKLENTOPHBIA. DHEprus u
unHa cBs3u. [lonsipHoCTs,
HaIpaBJIEHHOCTb U
HACBIIAEMOCTh KOBAJIEHTHON
cBa3u. KpaTHeie cBs3H.
Bonoponnas cBA3b.
MexMoneKyIspHbIe
B3aUMOJCHUCTBHS.
BaneHTHOCTB U BaJICHTHBIE
BO3MO>KHOCTH aTOMOB.
Tubpuouzayus amommwix
opoumaneii. CBs3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
TreOMETPUUYECKUM CTPOCHUEM
(Ha mpuMepe coeMHEeHHH

3JIEMEHTOB BTOPOTO MEPHO/IA).

[Ipencrasnenue o
KOMINUIEKCHBIX COCIUHEHUX.
CocTaB KOMIIJIEKCHOTO HOHA!
KOMILJIEKCOOOPa30BaTENb,
muranabl. KoopauHannoHHoe
yucno. Homenknartypa
KOMILICKCHBIX COSIUHCHUM.
3HaueHne KOMIUIEKCHBIX
coequHeHui. [lonsatue o
KOOPJMHAIIMOHHON XUMUH.
BemectBa MonekyasipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
Tunel KpUCTAIIINYECKUX
pemeToK (CTpYKTyp) 1
CBOMCTBA BEIIIECTB.

[TonsiTue 0 AUCTIEPCHBIX

cucreMax. cTUHHEIE

PackpsiBaTh cMbICT
M3Yy4aeMbIX MTOHATHIA
(BBIACATH UX
XapakTepHbIe
IIPU3HAKN) U
MPUMEHSITh 3TU
TIOHSTHSI IPU
OTMCAaHUU COCTaBa U
CTPOCHHSI BEILIECTB,
U1 OOBSICHEHUS
OTAETHHBIX (DAKTOB U
SIBJICHUU.
Onpenensarb BUABI

XUMHUYECKON CBA3U
(KOBaNEHTHOM,
HOHHOM,
METAJIITUYECKOH,
BOJIOPOJHOM) B
COeJINHE

KPUCTAJUTMYECKOM
PELIETKU KOHKPETHOIO
BCIISCTBA.
OOBACHITL MEXAHHU3M
o0Opa3oBaHMs
KOBAJICHTHOM CBSI3U
(oOMeHHBIN 1
JTOHOPHO-
aKLENTOPHBIN).
Onpenensars
BaJICHTHOCTD U
CTENEHb OKHUCIICHUS
XAMHYECKHUX
SJIEMCHTOB B
COCIMHEHMSX
Pa3JIMYHOrO COCTaBA.
OOBICHATD
3aBHCHMOCTH CBOMCTB
BCIIECTB OT BHA
XHUMHYECKOH CBI3U U




pactBopsl. IIpencrasienue o
KOJUIOMJIHBIX PacTBOpaXx.
CrniocoObl BbIpaKEHUS
KOHIICHTPALlUA paCTBOPOB:
MaccoBas 10Ji BELIECTBA B
pacTBOpe, MOJIpHAas
KoHUeHTpauus. Hacelennbsie
Y HEHACBIILIEHHBIE PAaCTBOPBI,
PacTBOPUMOCT.
Kpucramnoruaparst.

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB.
JKcnepuMeHTAbHbIE
MeTO/bl M3Yy4YeHHUS BelleCTB
U MX NpeBpalleHuii:
JlemoHcTpauu:

MOJIENN KPUCTAIUNIMYECKUX
pEIIETOK.

PacuérHnic 3amaun:

C MCITOJIb30BaHUEM MOHATHI
«MaccoBasi JOJs
PaCTBOPEHHOI'O BEILECTBAY,
«MOJISIpHAst KOHIICHTAIIHS

THIA
KPUCTAJUIMYECKOU
PEIIETKMN.
[IpoBoauTH
BBIYHCIICHHUS C
HCIIOJIb30BaHUEM
MOHATHUS «MaccoBast
J10JIs BEILIECTBA B
pacTBope»

Uroro no pazaeny 39
azne 2. Heopranmueckasi XuMust
2.1 | Hewmeramibl 31 [TonoxxeHne HEMETAIIOB B PackpeiBath cMbICT

[Iepnonnueckoii cucreme
XUMHYECKHUX d1eMeHTOB JI. 1.
MenneneeBa 1 0COOCHHOCTH
CTPOEHHUSI X aTOMOB.
dusnyeckre CBOMCTBA
HEMETAJUIOB. AJIIOTPONUS
HEMETAJJIOB (Ha MpuUMepe
KHCIIopo/a, cepsl, hocdhopa u
yraeposa).

Bonopoa. Ilonyuenue,
(bu3mIecKre 1 XUMUIECKIE
CBOMCTBa (peakuuu ¢
MeTaJIJIaMH U HEMETaJJIaMU,
BOCCTaHOBJICHHE OKCUJIOB U
coueid). ['mnpuasl. TormBHBIE
DJICMCHTEL.

T"amorensl. HaxoxxneHue B
IpUPOJE, COCOOBI MOTYUYCHHUS
(bU3MIeCKre U XUMUYECKUE
CBOICTBA.

W3y4aeMbIX MOHATUI
(BBIIETATH UX
XapaKTepHbBIC
IIPU3HAKN) U
MIPUMEHSATD ITH
MOHATUS MTPU
OITMCAHWM COCTaBa U
CTPOEHUS BEIIECTB,
JI719 OOBSICHEHUS
OTJENbHBIX (PAKTOB U
SIBIICHUM.

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
N3MEHEHHUH CBOMCTB
HEMETAJIJIOB U UX
COCIMHEHUH C Y4ETOM
CTPOCHUS UX aTOMOB 1
IMOJIOXKCHUS B
[Tepuoanueckoit
CHCTEME XMMHUYECCKUX




I"amorenoBOIOPOABL.
Baxueiimue
KHCJIOPOJICOAEPIKALIIE
COEIMHEHUS TaJOrEHOB.
JlaGopaTopHblie 1
IIPOMBIIIIJIEHHBIE CLIOCOObI
IIOJIyYEHUS TaJIOTCHOB.
IIpuMeHeHue rajnoreHoB 1 ux
COCTUHEHUN.

Kucnopon, 030H.

JlaGopatopHbie U
IPOMBIIUICHHBIE COCOOBI
HOJTy4YeHHsT KUCTIOPOIa.
duznueckrue U XUMUYECKHE
CBOICTBA KUCIIOPO/a U 030HA;
HX IPUMCHCHUC. OKCI/I[II)I u
HEPOKCH/IBI.

Cepa. Haxoxnaenue B
PUPOJIE, CIIOCOOBI
noJyueHusi, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA.
CepoBoniopo/1, cynbhuibl.
Oxcuppl cepsl(IV) u (VI).
CepHucTas U cepHast KUCIOThI
u ux conu. OcoOeHHOCTH
CBOMCTB CepHON KHCIOTHI.
[IpumeHeHue ceprl U €€
COEIMHEHUM.

Asort. HaxoxneHue B
PUPOJIE, CIIOCOOBI
MoJIy4eHus1, Gu3nueckue u
XUMHYECKHE CBOICTBA.
Ammuak, HUTpuab6l. OKCHIbI
a30Ta. A30TUCTas U a30THAs
KHCIIOTBI ¥l UX COJIH.
Oco0eHHOCTH CBOICTB
A30THOM KHCIIOTHI.
[Ipumenenue azoTa u ero
COEIMHEHNN. A30THBIE
ynoOpeHusl.

®dochop. Haxoxaenue B
MIPUPOJIE, CIIOCOOBI
noJtydeHus, Gpuznueckue u
XMMHYECKHUE CBOMCTBA.
®dochuas u hochun. OKkcuab!
docdopa, oprodocdopHas
KHCJIOTA U €€ COJIH.
Memadghocpopnas u
nupogocpopras kuciomel,
Gocchopucmas u

anemenToB Jl. .
Menpeneena.
XapakTepu3oBaTh
(omuckIBaTh) OOIIIHE
XUMHUYECKHUE CBOKCTBA
HEMETaJIOB, X
BaXKHEHIIINX
COCIMHCHUMH,
MTOATBEPIKIAST ATO
OnHUCaHue MpUMEPaAMHU
ypaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIU.
CocTaBiiaTh

ypaBHEHUS
OKHCJIUTENLHO-
BOCCTAHOBUTEILHBIX
peaKkuii U peakuii
HOHHOI'0 OOMeEHA U
pacKpbIBaTh UX
CYIIHOCTh C TTOMOIIBIO
AJIEKTPOHHOTO
0ajaHca ¥ MOHHBIX
YPaBHEHUM.

XapakTepru3oBaTh
BJIMSIHHE HEMETAJIJIOB
¥ UX COCAUHEHUH Ha
YKUBBIE OPraHU3MBbI;
OITMCEIBATh
IIPUMEHEHNE B
Pa3IUYHBIX 00JIaCTAX
[IPaKTUYECKOU
JIeSITETLHOCTH
YyeJIOBeKa.
[TonTBepxkaath
CYILIECTBOBAHUE
TCHETHYCCKOM CBSI3U
MEKY
HEOPraHUYECKUMHU
BEILIECTBAMHU C
MOMOIIBIO YPABHEHHI
COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUH.
[IpoBoauTH peakuuu,
MOJTBEPKIAIOIINE
KauyeCTBEHHBIN COCTaB
BCIIIECTB;
pacro3HaBaTh
OTBITHBIM ITYTEM




gocpoprosamucmas
Kuciomsl. [IpuMeHenue
(dbocdopa u ero coeTMHEHUT.
docdopHble yIoOpeHHs.
VYraepoa. Haxoxnenue B

MPUPOJIE, CIIOCOOBI
noJTy4eHus1, GU3NIecKue u
XUMHYECKHE

cBoiicTBa. OKCUIBI

yraepoga(Il) u (IV), yronsHas
KHCJIOTA U €€ COJIU.
[Ipumenenue yriepoaa u ero
COCTUHEHUN.

Kpemnuit. Haxoxnenue B
IpUPOJIe, CIIOCOOBI
HOJIy4eHUs!, PU3NYECKUE U
XUMHYecKue cBoiicTBa. OKcua
kpemuus(1V), kpemHueBas
KHUCJIOTa, CUITUKATHI.
[IpuMeHeHne KpeMHUS U €T0
coequHeHuii. CTekIo, ero
MOJIy4€HHUE, BUBI CTEKOI.
JKCcnepuMeHTATbHbIE
MeTO/Ibl M3y4YeHUs BellecTB
U MX NMpeBpalleHuii:
JeMoHncTpanuu:

00pa3Isl HEMETAJIJIOB;
ropenue cepsl, pocdopa,
JKeJe3a, MarHusl B KUCJIOPOJE.
JlabopaTopHbIE OMBITHI:
KaueCTBEHHBIC PEAKIIMH Ha
HEOPTaHWYECKHUE NOHBI U
KaTHOH BOJIOPOJIA;
NoJIy4eHue 1 cooupanue
ra3os.

[TpakTudeckue paboThI:

Neo 4. Pemienue
SKCIEPUMEHTAIIbHBIX 3aa4 [0
TeMe «l aloreHbBI»;

Ne 5. Pemienune

OKCIICPUMCHTAJIBHBIX 3a/a4 11O
teme «Cepa u ee
COCTMHEHUS».

Ne 6. Pemenue
BKCHepI/IMeHTaﬂbHBIX 3a1a4 110
TeMe «A30T u dhochop u ux
COCIMHCHUSY.

PacuérHble 3agaun:
BBIYHCIICHUEC MACCHI BCIIIECCTBA

aHUOHBI,
MPUCYTCTBYIOIINE B
BOJHBIX pacCTBOpax.
Habnronats u
OIHCHIBATH
JI€MOHCTPALIMOHHBIN
AKCIIEPUMEHT;
CaMOCTOSITETTLHO
IUIAHUPOBATb,
MPOBOJNTH U
OITHCHIBATH
XUMHUYECKUMN
AKCIIEPUMEHT
(J1aboparopHbIe
OTIBITHI U
MIPAKTUYECKHE
paboThl);
MPEJICTaBIISTh
PE3yNbTaThl XUM

dbopmMme 3amnucu
ypaBHEHUI
COOTBETCTBYIOIIUX
peaKkuuii 1 1e1aTh
BBIBOIbI HA X OCHOBE.
CrnenoBaTh ipaBuIamMm
MTOJTb30BaHUS
XUMHYECKOH MOCYA0U
1 1a00paTOPHBIM
000pyI0OBaHUEM.
[IpoBoauTH
BBIYHMCIICHHS 110
ypaBHEHUSAM
XUMHYECKUX PEAKIIUH.
CamocTosITeTbHO
TUTAHUPOBATH H
OCYIIIECTBISTH CBOIO
MMO3HABATEIHHYIO
NEeSATEIBbHOCTD;
MPUHUMATH aKTHBHOE
y4acTHe B TPYIIOBOU
yaeOHOI
NEeATETLHOCTH




WM 00beMa ra3osB IO
W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCe WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
peaKIK BEIICCTB;

BBIYHCIICHHE MacChl (00bema,
KOJIMYECTBA BEIICCTBA)
MIPOJYKTOB PEAKIIUH, €CITU
OJIHO U3 BEIIECTB UMEET
MIPUMECH,

BBIYHCIICHHE MacChl (00BbeMa,
KOJINYECTBA BEILIECTBA)
IPOIYKTa PEaKIuu, €CIU OTHO
13 BEIIECTB JaHO B BU/JIE
pacTBOpa ¢ OmNpeIeIeHHON
MacCOBOM HOJICH
PacTBOPEHHOT'O BEIIIECTRA;

BBIYHCJICHHE BBIXO/1a
IPOAYKTa PEaKIuu OT
TEOPETUIECCKH BO3MOXKHOTO

Meranibl
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[TonoxeHue MeTasIoB B
[Iepnonnueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0YEK
aTOMOB METAJUIOB.
Pacnpocmpanenue

XUMUYECKUX 21E€EMEHRNIO6-

Memajiios 8 3eMHOl Kope.

O6mue dpuznyueckre cBOCTBa
MetaiuioB. [Ipumenenue
METaJUIOB B OBITY, IPUPOJIE U
TexHuke. CIuIaBpl METAJIJIOB.
DNEKTPOXUMHUYECKUH PsijL
HaIpsHKEHUI METaJUIOB.
O61m11e crocoObl MOTyYSHHS
METaJJIOB:
TUIPOMETAJLTIYprus,
MMPOMETAILTypIHus,
ANEKTPOMETAITYPrHsl.
[TonsTHE O KOppO3UH
MeTajuioB. CiocoObI 3aIUTHI
OT KOppO3UH.

OO0m1ast xapakTepUCTHKA
MeTaiuioB [A-rpynmnsl
[Tepuoanueckoit cucTeMsl
XUMHUYECKHX HJIEMEHTOB.
Harpuii u xanuii: nony4yeHue,
(bu3nyecKrue U XUMHUYECKHE

PackpbiBath cMBICHT
W3y4aeMbIX MOHATUH
(BBIIETATH UX
XapaKTepHbIC
NPU3HAKK) U
MIPUMEHSATDH 3TU
MOHATUS [TPU
OTHMCAaHUU COCTaBa U
CTpOEHUSA
HEOPTraHUYECKHUX
BEILIECTB, IS
00BSICHEHUS
OTIENbHBIX (PAKTOB

U SIBICHU.
OOBACHATH 0O0IIHe
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB
AJIEMEHTOB —
METAJJIOB U UX
COEIMHEHUH C YUETOM
CTPOEHHUS UX aTOMOB U
TOJIOKEHUS B
[Tepuoanueckoit
CUCTEME XUMHUYECKUX
anemenToB /l. .
Menpeneesa.
XapakTepuszoBaTh
(omuckIBaTH) OOIIIHE
XMMHYECKHE CBOMCTBA
METaJIJIOB, UX




CBOMCTBA, IPUMEHEHNUE
MPOCTHIX BEIIECTB U UX
COCTUHEHUN.

OOm1ast xapakTepUCTHKA
MeTasoB [IA-rpynbl
[Tepuoanueckoit cucTeMsl
XUMHUYECKUX HJIEMEHTOB.
Maruuii ¥ KaJIbLUi:
nojryueHue, pusnveckue u
XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE TPOCTHIX
BEILIECTB U UX COCAUHECHHUII.
KecTkocTh BOJBI U CLIOCOOBI
€e yCTpaHEeHHs.
AOMUHUI: IOJIy4YEHHE,

¢busnyeckue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHNE
IIPOCTOTO BELIECTBA U €r0
coeauHeHU. AM(pOTEpHbIE
CBOICTBA OKCUJA U

TUAPOKCH/IA aTIOMHUHHS,
TUAPOKCOKOMILIEKCHI
ATIOMUHHSL.

OO01mas xapakTepuCcTHKa
METaJIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepuonnueckoit cucTemsl
XUMHUYECKUX HIIEMEHTOB.
dusnyeckue 1 XUMHIECKHE
CBOMCTBA XpOMa U €ro
coequnenuii. OKCcUanl U
ruapokcuabl xpoma(Il), (II1) u
(VI). Xpomatsl u AuXpoMaThl,
UX OKUCJHTENIbHbIE CBOMCTBA.
[Tonyuenue n npumeHeHue
XpomMa.

dusndeckue 1 XUMHIECKHE
CBOMCTBa Maprasiia u ero
coenuaeHui. OCHOBHEIE
coequnenus mapranma (II),
(IV), (VI) u (VII).
[Iepmanranat xanus, ero
OKHCJIUTEJIbHBIE CBOMCTBA.
DU3NYECKUE U XUMUYECKHUE
CBOMCTBA KeJe3a U ero
coenuHeHuii. OKCHIDI,
TUAPOKCHUJIBI U COJIU
xeneza(ll) u (II1). ITonyuenue
Y IPUMEHEHUE XKEJe3a U €ro
CIUIABOB.

BAKHEUILINX
COCIMHCHUMH,
MIOATBEPKIAsL ITO
OnHUCcaHue MpUMEePaMU
ypaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH;
MIPUMEHEHHE
METaJUIOB B
Pa3IMYHBIX 00JaCTSIX
MPAKTUYECKOU
JIeATETbHOCTH
YEJIOBEKa, a TAKXKe
WCIIOJIB30BAHUE UX JJIS
co3JaHus
COBPEMEHHBIX
MaTepualioB U
TEXHOJIOTHIA.
OnuceiBaTh CIOCOOBI
3aIUTHl METAVIOB OT
KOPPO3HH.
PackpsIBaTh CyniHOCTb

OKHCITUTEIHHO-
BOCCTaAaHOBUTCIBbHBIX
peakiuii mocpeICTBOM
COCTaBJICHUS
3JIEKTPOHHOI'O
OanaHca 3TUX peakuu

IIpoBoauTs peakuumy,
MO/ITBEP K IAIOLIIE
XapaKTepHbIE
CBOMCTBA U3y4aeMBbIX
BELIECTB,
pacrno3HaBaTh
OTIBITHBIM ITyTEM MOHBI
METaJIJIOB,
IIPUCYTCTBYIOIUE B
BOJHBIX pacTBOpax.
IIpoBoauTs 1
OIHCHIBATh
XUMUYECKUU
AKCIIEPUMEHT
(;mabopaTopHble
OIIBITHI U
IIPaKTUYECKUE
paboThl);
IIPEJICTABIISIT
pe3ybTaThI
XUMHYECKOTO
HKCIEPUMEHTA B




Menb: nonyyeHue,
¢busnvecKkue 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE
IIPOCTOrO BEILIECTBA U €T0
COCTUHEHUN.

[uHK: nosrydeHue,

¢busnyecKkue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

MPOCTOrO BEIIECTBA U €TO
coenMHEeHU. AMGOTEpHbBIE
CBOICTBA OKCHJA U
THAPOKCUA IMHKA,
TUAPOKCOKOMILICKCHI IIMHKA.
JKcnepuMeHTATbHbIE
MeTO/Ibl M3y4YeHUs BellecTB
U MX NpeBpalleHuii:
JleMoHCTpauu:

KOJUIeKIUs «MeTasuibl 1
CILIaBBI»;

B3aMMO/ICHCTBHE IIETOYHBIX
Y TIEJIOYHO3EMETBHBIX
METAIIJIOB C BOJIOH (BO3MOXHO
HCTIOIb30BaHNE
BUJICOMATEPHAIIOB).
JlaGopaTopHbIE OTIBITHI:
B3aUMO/ICVCTBUE IETIOYHBIX
Y TIEJI0YHO3EMETbHBIX
METAIIJIOB C BOJIOH (BO3MOXHO
WCTIOIb30BaHNE
BUJICOMATEPUATIOB);
B3aNMOJICHCTBHE
TUAPOKCHUIOB aTFOMUHUS U
[IMHKA C paCTBOPaMH KUCIIOT U
1meJIoueii;

KaueCTBCHHBIC PEAKIINH HA
KaTUOHBI METAJIIOB.
[TpakTueckue paboThI:

Ne 7. Pemienue

OKCIICPUMCHTAJIbHBIX 3a/1a4 11O
TeMe «MeTaJuTbl TJIaBHBIX

MOJrpyII

Ne 8. Pemienue
IKCIIEPUMEHTATBHBIX 33134 110
Teme «MeTaibl TOOOYHBIX
MOATPYTII.

PacuérHble 3agaun:
BBIUHCJICHHE MacChl (00BeEMa,
KOJINYECTBA BEIIECTBA)

dbopme 3anucu
YpaBHEHUU
COOTBETCTBYIOIIUX
peaKkuuii 1 1e1aTh
BBIBOJIbI HA UX OCHOBE.
CnenoBath npaBuiiaM
MOJIb30BAHUS
XUMHYECKOH MOCYA0U
1 J1a00paTOPHBIM
o0opymoBaHUEM.
[IpoBoaUTH
BBIYHCIICHUS 110
YpaBHEHUSAM
XMMHYECKUX PEAKIIUH.
CaMocTosATenbHO
TUTAHUPOBATH U
OCYILIECTBIISTH CBOIO
MMO3HABATEJIbHYIO
JIESITEIbHOCTH;
MPUHUMATH aKTUBHOE
ydacTue B TPYIIOBOM
y4ueOHOMI
JIeSITENIbHOCTH




MPOJIYKTa PEAKIIUU, ECITH OTHO
13 BEILECTB JaHO B BUJIE
pacTBopa ¢ OnpeaeIiCcHHON
MacCOBOM JoJIei
pPacTBOPEHHOTO BEIIECCTRA,
WM UMEET IPUMECH;
BBIYHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEILIECTBA)
MPOJIYKTa PEAKIIUU, ECITH OTHO
13 BEILECTB JaHO B BHJIE
pacTBopa ¢ OnpeaeICcHHON
MacCOBOM HOJICH
PacTBOPEHHOT'O BEIIIECTRA;
BBIUNCJICHNE BBIXOA
IPOAYKTa PEaKIUu OT
TEOPETUICCKH BO3MOXKHOTO

Uroro no pazneny 94
Pazgen 3. XuMus 1 :KU3HL
3.1 | MeToapl MO3HAHUS B XUMUHU. 9 Poinb xumum B obecnieueHNH PackpsiBath posib

XHUMHUS U )KU3Hb

YCTOMYUBOIO pa3BUTHUSA
YeJI0BEYECTBA.

ITonsATHE 0 HAyYHBIX METOAAX
ITO3HAHMS U METOJ0JIOTUH
HAy4HOI'0 UCCIIEAOBaHU.
Hayunsle mpuHIUIIBL

OpraHMU3aIi XUMHUYECKOTO
IIPOM3BOJICTBA.
[IpomblnIeHHBIE CITOCOObI
MOJIy4EHUs

BOKHEHIINX BemecTs (Ha
MpUMepe TIPOU3BOJICTBA
aMMHaKa, CepHOU KUCIIOTHI,
MeTtaHoza). [IpombieHHbIe
CMOCOOBI OTYYEHHUS
METAJIJIOB | CILJIABOB.
XUMUYECKOE 3arpsi3HeHNE
OKpY>KaloIleu Cpelibl U €ro
nocneactsus. Ilpobaema
nepepadbomku 0mxo0os u
no6ouHwvIX npodykmos. Ponn
XUMHH B 00ecTieueHun
SHEPreTUYECKON
6e3onacHOCTH. [Ipuryunsi
«3enenoti xumuuy.

XUMUA U 3J0pPOBbE YEIIOBEKA.
JlexapcTBEHHBIE CPELCTBA.

XUMHH B PEIICHUN
YHEPTETHYCCKHUX,
CBIPBEBBIX U
IKOJIOTUYECKHUX
npobiem
YeJIOBEUECTBA,
OTHCHIBATH OCHOBHBIC
HaIpaBIICHUS
pa3BUTHSA XUMHUECKOI
HAyKH W TEXHOJIOTHH.
[TpumensThH MpaBuiIa
0e30macHOTO
oOparieHus ¢
BEICCTBAMH,
UCIIOJIb3YEMBIMU B
IMOBCEAHEBHOM KU3HU;
a TaKKe MpaBuIia
0e30macHOTO
MIOBE/ICHUS B LENSIX
cOepexeHUs 310pOBbS
U OKPYXKaIOILEeH
MIPUPOIHON CPebl;
MMOHUMATh OMAaCHOCTh
BO3JICUCTBUS HA
JKUBBIE OpPTaHU3MBI
OTpeIeTICHHBIX
BEIIECTB, CMBICIT
mokazareis [TJIK,
MIOSICHSITH Ha




[IpaBuiia ucnonp3oBaHus
JIEKapCTBEHHBIX MPEMapaToB.
Ponb xumun B pa3BuTUU
MEJIULIUHBI.

Xumud nuiy. OCHOBHbIE
KOMITOHEHTHI TTUIIIH.
ITumessie nodasku. Poip
XUMHH B 00€CTICUeHUN
MUIIEBON OE€30M1aCHOCTH.
Kocmernueckue n
nap@romMepHbIe cpeIcTBA.
beiroBas xumus. [IpaBuiia
0€30IMacHOT0 UCTIOIb30BAHUS
pernapaToB OBITOBOW XUMHH B
MOBCE/IHEBHOM JKU3HH.
XHMHS B CTPOUTEIIBCTBE.
Baxneiimune cTpouTebHbIE
MaTepHaisbl (IIEMEHT, OETOH).
[Ipou3BOACTBO CTPOUTETHHBIX

MaTepuasoB

XuMHs B CEIbCKOM XO03sHCTBE.
Oprannueckue u
MHUHEpaJIbHbIE YI0OpEHHUS.
Heoprannueckue matepuaisl

(KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacku, CTEKIIO,
Kepamuka). Marepuainsl Juist
ANEKTPOHUKHU.
Hanorexnonornn

IpUMepax CrocoObI
YMCHBIIICHUS U
MIPeIOTBPALLECHUS UX
BpPEIHOTO
BO3JICUCTBUSL.
AHanu3upoBarth u
KPUTHYECKH
OLICHUBATH
uHpopmaruto,
CBSA3AHHYIO C
XUMHYECKUMHU
poreccamu 1 ux
BIIUSTHUEM Ha
COCTOSIHUE
OKpY>KaroIen Cpeibl.
Ucnonb3oBarh
MOJIy4YE€HHBIEC 3HAHUS U
MIPEACTABICHUS O
cdepax AeaTeITbHOCTH,
CBSA3aHHBIX C HAYKON U
COBPEMEHHBIMHU
TEXHOJIOTHSIMHU, KaK
OCHOBY IS
OpHUEHTAIIMU B BEIOOpPE
cBoeii Oymymieit
npo¢eCCHOHAIBHON
NEeSATENbHOCTH.
Hcnonp3oBarh

CUCTCMHBIC
XHUMHWYCCKHUEC 3HAHUA
I 00BACHEHHS U
IMPOrHO3UPOBAHA

AMEIOITUX
€CTECTBEHHOHAYUYHYIO
pupoay,
MIPOTHO3UPOBATH,
aHATM3UPOBATH U
OIICHUBATD C MO3UIIUI
9KOJIOTHYCCKOU
0e30IMacHOCTH
IIOCJIEACTBUS OBITOBOI
Y TIPOU3BOJICTBEHHOMN
JEeITECILHOCTH
YyeJIOBEKa, CBSI3aHHOM
C mepepaboTKOM
BCIIECTB;
HCIIOJI30BaTh
MOJTyYEHHBIEC 3HAHUS
JUISL IPUHATHS
I'PAMOTHBIX pEICHUN




po0JieM B CUTYyAIUsX,
CBSI3aHHBIX C XHMMHUCH.
[IpuHuMate ydactue B
00CYXIIEeHUH ITPOoOIIeM
XHUMHYECKOH U
JKOJIOTHYCCKOM
HaIpaBJIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO
IMO3UIIHIO 110
npobieme u
npeaiaraTh
BO3MOJXKHBIE MTYTH €€
pelieHus

Wroro mo pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB

I[lnanupyemble pe3yabTaThbl

Y4yenuk 10 kiacca Ha yriiy0OJIeCHHOM YPOBHE HAYYMTCH:

— packpblBaThb Ha MpUMEpax pPoJib XUMUU B (OPMHUPOBAHMU COBPEMEHHOW HAy4YHOU
KapTHHBI MUPA U B MPAKTUYECKON JAEATEIBHOCTH YEIOBEKA, B3AUMOCBS3b MEXIY XUMUEH
Y JPYTMMH €CTECTBEHHBIMHM HAYKaMHU;

— WUIFOCTPUPOBATh HAa MPUMEPAX CTAHOBJIECHUE W DBOJIFOIUIO OPraHUYECKOW XMMHM Kak
HAyK{ Ha PA3JIMYHBIX UCTOPUYECKUX JTAlaX €€ Pa3BUTHUS;

— AHAIM3UPOBATh COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, MPUMEHSS MOJIOKECHUS
OCHOBHBIX XHMHWYECKHX TEOPHUN: XHUMHUYECKOTO CTPOEHUS OPTraHUYECKUX COCIUHEHUU
A.M. byrtnepoBa, cTpoeHUs aTroMa, XHUMHYECKOM CBSI3U, BJIEKTPOIUTHUYECKOU
JIACCOIMALIMM KHUCJIOT W OCHOBAHWM; yCTAaHABIMBATh MPUYUH-HO-CIICICTBEHHBIC CBS3U
MEX1Yy CBOMCTBAMH BEIIECTBA U €70 COCTABOM U CTPOCHUEM,;

— NPUMEHATH NPABUJIA CHCTEMATUYECKOW MEXIyHApOJHONM HOMEHKJIATYphl KaK CPEACTBa
pa3IMyYeHus U UIEHTU(UKALIMY BELIECTB 110 UX COCTaBY U CTPOCHHUIO;




— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpPHbIE (POPMYJIbl OPraHUYECKHMX BEIIECTB Kak
HOcUTEJIe MH(pOpPMAIMU O CTPOCHHM BEIIECTBA, €r0 CBOMCTBAX M MPUHAIJICHKHOCTH K
ONPENIEIICHHOMY KJIACCY COCIMHECHUM;

— XapaKTCpHU30BaATb CI)I/ISI/I‘-IGCKI/IC CBOMCTBA OpPraHMYCCKHUX BCIICCTB MW YCTAHABJIMBATH
3aBUCHUMOCTD (1)I/IBI/ILIGCKI/IX CBOMCTB BCHICCTB OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCUICTKU,

— [IPUBOAUTD IIPUMCPBI XUMHYCCKHUX peaKquI, PACKpPBIBAOIINX XAPAKTCPHBIC XUMHUYCCKUC
CBOﬁCTB&OpFaHH‘{CCKI/IX BCHICCTB H3YYCHHBIX KJIACCOB C ILCJIBIO HX I/IIIGHTI/I(l)I/IKaI_II/II/I n
00BsACHEHHUS 00JIaCTH IIPUMCHCHHA,

— OIpCAcCIATh MCXAaHU3M PCAKIIMU B 3aBUCHUMOCTH OT yCJ'IOBI/Iﬁ MMPOBCACHUS PCaKIUN U
IPOTHO3UPOBATH BO3MOXKHOCTH IIPOTCKAHUA XHMMHYCCKHX peaKL[I/Ifl Ha OCHOBC THIIA
XUMHUYECKOM CBSI3U M aKTUBHOCTHU pE€arcHTOB,

— YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKIIMOHHOMN CIIOCOOHOCTHU OPraHUYECKUX COCTUHEHUH OT
XapakTepa B3aUMHOIO BIMSAHHUS aTOMOB B MOJIEKYJIaX C LEIbIO IPOrHO3UPOBAHUSA
IIPOYKTOB PEAKIINH;

— YCTAHABJIMBATb TICHCTHYCCKYIO CBA3b MCKAY KiIdCCaMH  HCOPraHHUYCCKHUX H
OpPraHUYCCKHUX BCIICCTB JIA 00OCHOBaHHS HpHHHHHI/IaHBHOﬁ BO3MOXHOCTHU IIOJTYYCHUSA
HCOPraHUYCCKUX U OPraHNYCCKUX COCI[I/IHCHI/Iﬁ 3aJIaHHOI'O COCTaBa U CTPOCHUA;

— TMOAOMpaTh pPEareHThbl, YCJIOBUS M OMNPEACIATh MPOAYKTHI PEaKIUi, MO3BOJISIONINX
peanu3oBaTh JIa0OpaTOpHbIE U MPOMBIIUICHHBIE CHOCOOBI TMOJYYEHUS Ba)KHEUIIIHMX
OPraHUYECKUX BEIIECTB;

— HPHUBOIUTL IIPHUMCPBI OKHCIUTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ B IIpUpPOJIC,
IMPOU3BOACTBCHHBLIX MPOLICCCAX U KUBHCACATCIILHOCTU OPIraHU3MOB;

— 000CHOBBIBATh MPAKTHUUECKOE MCIOJb30BaHNE OPraHMYECKHUX BEIECTB U UX PEaKIHil B
MPOMBIIIUIEHHOCTH U OBITY;

BBITIOJTHATh XUMUYCCKUN IKCIIEPUMEHT 10 PACIIO3HABAHUIO U TIOJYYCHUIO OPTraHUYECKHX
BCIIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM COEAWHCHUH, B COOTBETCTBHHM C
npaBWJiaMd W TpueMaMu 0Oe30macHoi paboThl € XWMHUYECKUMHU BEIIECTBAMH |
J1a00paTOPHBIM 000PYI0BaHUEM;

— TPOBOJUTH pacyeThl HAa OCHOBE XUMHUYECKHX (HOPMYJ M YpPaBHEHHMM pEaKIIMii:
HAXOXKJEHUE MOJIEKYJISIPHONH (POPMYJIbI OPraHUYECKOrO BEIIECTBA IO €ro IUIOTHOCTH U
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIHUX B €r0 COCTaB, WIH MO MPOAYKTaM CrOpaHusl.



— IPU PELIEHUH Y4eOHO-MCCIEAOBATEIbCKUX 3alad M0 W3YYEHHIO CBOMCTB, CIOCOOOB
MOJIYYEHHS ¥ pacliO3HABAHUS OPraHUYECKUX BELIECTB;

— BJIAACTH IIpaBUJIaMHU 0e30I1acHOTO 06pameHH;1 C CAKHMMH, TOPHOUMMU U TOKCHUYHBIMHU
BCIICCTBAMH, CpCACTBAMU OBITOBOM XUMHUU,

— OCYHIECTBJISITh MOUCK XMMHUYECKON HMH(OpMallUd TO Ha3BaHUSM, HACHTUPHUKATOPAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KpPUTHUYECKM OLEHHUBaTh W HUHTEPNPETUPOBATH XUMHUYECKYIO HHQOpMalHIO,
COJIepKalllylocsl B COOOIIEHUAX CPEJICTB MacCOBOM MH(popManuu, pecypcax MHTepHera,
HAay4YHO-IIOIIYJISIPHBIX CTAThsAX C TOYKH 3PEHUsSI €CTECTBEHHO-HAYYHOUW KOPPEKTHOCTU B
LEJSAX BBIABJICHHS OIUMOOYHBIX CYXKJIE€HUU U (POPMUPOBAHUS COOCTBEHHON MO3ULINN;

— yCTaHaBJIMBATh B3aUMOCBSI3U MEXKIY (PaKTaMH U TEOPUEH, MPUUMHOMN U CIEACTBUEM IIPU
aHanu3e NPOOJEMHBIX CUTyallMii U OOOCHOBAaHMM NPUHUMAEMBIX PEIICHUHA Ha OCHOBE
XUMUYECKUX 3HAHUM;

— MPEJICTABIATH MYTH PEILICHUS TJI00aTbHBIX MPOOJIeM, CTOSIIIUX TIEPE YEIOBEUECTBOM, U
MEPCIIEKTUBHBIX HAMpPaBJICHUM pPa3BUTHUA XUMUUYECKUX TEXHOJOTUM, B TOM YHCIE
TEXHOJIOTUHA  COBPEMEHHBIX  MaTEpHajJOB €  pa3IMYHOM  (PYHKIIMOHAJIBHOCTHIO,
BO300HOBIISIEMBIX HMCTOYHUKOB CHIPhS, MEPEPaOOTKH M YTUIW3AIMHA MPOMBIIIICHHBIX H
OBITOBBIX OTXOJIOB.

Y4yenuk 11 kiacca Ha yriiy0OJIeCHHOM YPOBHE HAYYMTCH:

pacKpbIBaTh HA IPUMEPAX POJIb XUMHUH B (POPMUPOBAHUU COBPEMEHHON HAYUHOUN KapTHHBI
MHpa W B NPAKTHYECKON [ESITEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIYy XHUMHUEH U
JPYTUMH €CTECTBEHHBIMHU HAYKaMU;

— YCTaHaBJIMBATh MPUIHMHHO-CIICACTBCHHBIE CBSI3HU MEXTy CTPOCHHEM aTOMOB XHMHUSCKHUX
9JIEMEHTOB U IICPHOJUYCCKUM H3MEHEHHEM CBOWCTB XHUMHYCCKHUX DJEMEHTOB M HX
COCIMHEHHH B COOTBETCTBHUH C IOJIOKCHHUEM XHMHUYCCKHX 3JIEMECHTOB B MEPHOINYCCKOMN
CHUCTEME;

— COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOPMYJIbl HEOPTaHMYECKUX BEIIECTB Kak
HOcHUTeNed MHPOPMAIMK O CTPOCHUU BEUIECTBA, €r0 CBOMCTBAX W MPUHAJICKHOCTU K
ONPEICIECHHOMY KJIACCY COECMHEHUM;

— OOBSACHATH TPUPOLY U CHOCOOBI O0pa30BaHUS XUMHUYECKON CBS3H: KOBAJICHTHOU
(ToJISIpHOM, HETIOJISPHOI ), HOHHOW, METANTHYECKOM, BOJIOPOTHOM — € LIEJIbIO OTPEICIICHHS
XAMHUYECKON aKTUBHOCTH BEILIECTB;



— XapaKTCPHU30BaATh 3aKOHOMCPHOCTH B HU3MCHCHHHU XHMHYCCKUX CBOMCTB IMPOCTBIX
BCIICCTB, BOAOPOIHBIX COGHHHGHHﬁ, BBICIINX OKCHUJIOB U THAPOKCHUIIOB,

— [IPUBOIUTDb IPUMCPBI XUMHYCCKHUX peaKquI, PACKpPBIBAIOIINX XAPAKTCPHBIC XUMHUYCCKHUC
CBOMCTBA HCOPTraHNYCCKHUX BCHICCTB U3YUYCHHBIX KJIACCOB C LCJIbHO HX I/I,ZleHTI/I(i)I/IKaHI/II/I )41
00BsCHEHHUS 00JIaCTH IIPUMCHCHHA,

— OHpeacATb MCXAaHU3M PCAKIIMU B 3aBUCHUMOCTHU OT YCHOBI/Iﬁ IMPOBCACHUS PCAKIUN U
IMPOTHO3UPOBATH BO3MOXHOCTb IIPOTCKAHHUA XHMHYCCKHX peaKHI/Iﬁ Ha OCHOBC THIIA
XMMHUUYECKOM CBSI3U U aKTUBHOCTH pEarcHTOB,

— YCTaHaBJIMBATb 3aBUCHMOCTb CKOPOCTHU XUMHYECKOU pC€akonuu W CMCIICHHUA
XUMHNYCCKOT'O paBHOBCCH:A OT pa3JIMIHBIX (baKTOpOB C ICJIbIO OIIPCACIICHUA OIITHMAJIbHBIX
YCJ'IOBI/Iﬁ IMPOTCKAHUA XUMHUUYCCKHUX IIPOLICCCOB,

— YCTAHABJIMBATh TICHCTHYCCKYIO CBA3b MCKAY KJIdCCaMH  HCOPraHHUYCCKHUX H
OPraHUYCCKUX BCIICCTB JJIA 00OCHOBaHHUS HpHHHHHI/IaHBHOﬁ BO3MOXHOCTHU ITOJTYYCHUSA
HCOPIraHNM4YCCKUX U OPraHNYCCKUX COGI[I/IHGHI/Iﬁ 3aJIaHHOI'O COCTaBa U CTPOCHUA;

- HOI[6I/IpaTB pCarcHTbl, YCIOBHA M OIPCACIEATH IMPOAYKTBI peaKHI/Iﬁ, ITO3BOJIATOIIINX
PCalIn30BaTh na6opaT0prIe U IIPOMBIIIIICHHBIC CITOCOOBI IMOJIyUCHUA Ba)KHEHIIINX
HCOPraHNYCCKHUX U OPraHUYCCKUX BCIICCTB,

— OMPEACIISITh XapaKTep CPeAbl B pe3yJIbTaTe THAPOJIN3a HEOPIraHUYECKUX U OPTaHUYECKUX
BEILIECTB U MPUBOJUTH MPUMEPHI TUIPOJIM3a BEIIECTB B MOBCEAHEBHON KU3HU YEJIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX Mpolieccax U MPOMBIIUICHHOCTH;

— IHPHUBOAUTL IIPHUMCPBLI OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ B IIpUPOIC,
IMPOU3BOACTBCHHBLIX MPOLICCCAX U KUSHCACATCIILHOCTU OPIraHU3MOB;

000CHOBBIBAaTh MPAKTUYECKOE UCIOJIb30BAHNE HEOPTaHUYECKUX BEIIECTB U UX PEaKIUi B
MIPOMBITIIUICHHOCTH U OBITY;

BBITIOJIHATh ~ XUMUYECKUA  OKCIIEPUMEHT 10  PACMO3HABAHUIO W TOJYYCHUIO
HEOPTaHWYECKUX  BEIIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KjIaccamM COCAWHCHHM, B
COOTBETCTBHHM C TIpaBWJIaMH H TpueMaMu Oe30macHOi paboThl € XUMHYECKUMU
BEII[ECTBAMH U JTaOOPATOPHBIM 000PYAOBaHUEM;

MPOBOAUTL PacuyeThl Ha OCHOBE XMMHUYECKUX (POpMYJ M YpaBHEHHMM peaKIUii:pacueThl
Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIU OJHO U3 BEIIECTB JaHO
B M30BITKE (MMEET MPUMECH); pacyeThl MaCCOBOM MM 0OBEMHOM JI0IM BBIXOJA MPOIYyKTa
peaKIuu OT TEOPETUUYECKU BO3MOKHOTO; pacueThl TEIIOBOro A(deKTa peakiuu; pacueThl
OOBEMHBIX OTHOUIEHUH Ta30B NpU XMUMHUYECKUX pPEaKUUsX; pacyeThl Macchl (oObema,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3 BEIECTB JaHO B BHUJIE€ pacTBOpa
C ONpeNIeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEUIECTBA; — HMCIOJb30BaTh METOJbI
HAyYHOT'O T[IO3HAHMS: AaHaJIW3, CHUHTE3, MOJCIHUPOBAHUE XHUMHUYECKUX IIPOILIECCOB U
SIBJICHU.



— BJIAACTH IIpaBUIJIaMHU 0e30I1acHOTO 06pameHH;1 C CIAKHMMH, T'OPHOUYMMHU U TOKCUYHBIMHU
BCIICCTBAMH, CPCACTBaAMU OBLITOBOM XUMHU,

— OCYHIECTBJISITh MOUCK XMMHUYECKON HMH(OpMallMd TO Ha3BaHUSM, HACHTUPHUKATOPAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KpUTHUYECKH OIICHMBaTh U HHTEPIPETHPOBATH XUMHUYECKYI0 HH(OpPMAIIHUIO,
COJZIEp KaIIYyIoCd B COOOILEHUSAX CPEACTB MaccoBod mH(opmarmu, pecypcax MHTepHera,
HAy4YHO-TIOMYJISIPHBIX CTAaThsIX C TOYKM 3PEHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B
LEJSAX BBISABJICHHS OIUMOOYHBIX CYKJI€HUN U (POpMUPOBAHUS COOCTBEHHOW MMO3UIINH;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXKIY (PaKTaMH U TEOPUEH, MPUUMHOMN U CIEACTBUEM IIPU
aHanu3e NPOOJEMHBIX CUTyallMii U OOOCHOBAaHMM NPUHUMAEMBIX PEIICHWHA Ha OCHOBE
XUMUYECKUX 3HAHUM;

— MPEJICTABIIATH MyTH PEIICHUS TJI00aJbHbBIX MPOOJIEM, CTOSIIIUX MEPE] YeIOBEYECTBOM, U
MEPCIEKTUBHBIX HAMpPaBJICHUN Pa3BUTUS XUMHUUYECKUX TEXHOJOTHMH, B TOM YHCIE
TEXHOJOTUH  COBPEMEHHBIX  MaTepHajOB €  pa3IMYHOM  (PYHKIMOHAJIBHOCTHIO,
BO300HOBIIIEMBIX HMCTOYHUKOB CHIPhS, MEPEPaOOTKH M YTUIW3AIMHA TPOMBIIIICHHBIX H
OBITOBBIX OTXOIOB.

Y4yenuk 10 knacca Ha yriy0JIeHHOM YPOBHE MOJIY4YUT BO3MOKHOCTh HAYUYUTHCSH:

— gopmynuposame yenb UCCIEO008AHUA,BbIOBUSAMb U NPOBEPSIMb IKCHEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX Geujecms Ha OCHO8E UX COCMAsd U CMPOEHUs, UX
CNOCOOHOCMU 8CMYNAMb 68 XUMUYECKUe peakyuu, 0 xapakmepe u npooOyKmax pasiuyHblx
XUMUYECKUX pearKyull;

—  CaMOCMOSIMmenbHo NIAHUPOBAMb U  NPOBOOUMb XUMUYECKUE HKCNEePUMEHMbl ¢
cobnmooeHuem  npasulbe3onacHol  pabomel ¢ eewjecmeamu U - J1ab6OpaAmopHbiM
obopyoosanuem;

— UHmepnpemupoeamos JaHHble 0 cocmase u CNpoeruUu seuecmes,nojly4erHoble C nOMOUIbio
CO@peMeHHblxqbub’uKO-XuMI/lLlGCKI/lX M@I’HOOOS,'

— Xapakmepuszoeamov pOJlb CZSOMOCOOQPDK'CIWMX cemepoyuKiIudecKux COeOuHenul u
HYKJeuHo8blx KUCIOMKAK BAdICHEUUIUX OUOI02UYECKU AKMUBHBIX eseuwecms,



— NpOcHOo3Upoeantb BO3IMOINCHOCMb NPOMEKAHUA OKUCAUNMENbHO-60CCNMAROBUNE/IbHBIX
peam;uﬁ,ﬂeofcamuxe OCHoe6¢€ npupodﬂblx u np0u38000m€€HHblx npouyeccos.

Yuenuk 11 kiacca Ha yI‘JIyﬁJIEHHOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTHCHA:

— Qopmynuposams yenb UCCIEO08AHUA,BbIOBULAMb U NPOBEPAMb IKCNEPUMEHMANLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX 6eujecme Ha OCHO8e UX COCmAasd U CMpOeHUsl, UX
CNOCOOHOCMU 8CMYNAMb 68 XUMUYECKUe peakyuu, 0 xapakmepe u npooyKmax pasiutiHulx
XUMUYECKUX pearKyull,

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNEPUMEHMbL C
cobnooeHuem  npasuibe3onacHol  pabomel ¢ gewecmeamu U 1AOOPAMOPHLIM
obopyoosanuem;

— UHmepnpemupoeamas OdanHble 0 cocmaese u Cmpoeruu eeujecme,nojiyiYeHnvle ¢ NOMOULbO
CO6peM€HHlegbuS’uKO'XMMM"leCKUX M@ﬂ’lOdO@,’

— Onucovledms COCMOAHUE IJ1€EKNPOHA 6 aniome Had OCHOB€e COBPEMEHHbBIX KEAHMOB0-
MeEXAHUUECKUX npeacmaeﬂeﬂuﬁ 0 Ccmpoeruu amoma 0. 00bsICHEeHUs pe3yabmamos
CneKkmpajlbHO2O aHajluza eeuecmses,

— NPOZcHO3Upoeantb GO3IMOINCHOCMb NPOMEKAHUA OKUCAUNMENbHO-60CCMAROBUME/IbHBIX
peakuuﬁ,ﬂeofcau;uxe OCHO6¢€ anPO()Hle u I’lpOMS’GOOCWlGeHHbZX npoyeccoes.



YueOHO-MeTOAUYECKOE ODeceueHne 06p330BaTeHLHOFO nmpoxecca

1.0.C I'abpuensn, N.I'. OctpoymoB, A.A. KapuoBa Oprannyeckas Xumus 10 ki1.: y4e0.11s10011e00pa3oBar. yupexxaeHud ¢
yra6i1. uzydenuem xumun — M.: [IpocBenienue.

2 O.C .T'abpuensin, N.I'. Octpoymos, C.H. Conosre, @.H. MackaeB Opranndeckas Xumus 11 ki1.: yue6.11s1001eo0pa3oar.
yUpexACHUH ¢ yrioi. usyuyenueM xumun — M.: [IpocBenienue.

3.1.T". Xomuenko COOpHUK 3aJaHUI U yIpaxxHeHH 110 XuMuu- M.: HoBas BonHa

4. Xumust: 10KI1.: 2JIEKTPOHHOE MPUIIOKEHUE K YICOHUKY.

5. Xumust: 11 Ki1.: 3JIEKTPOHHOE MPUIIOKEHUE K YIEOHUKY

6. H.E. [lepsibuna Oprannueckas xuMusi, Y 4eOHUK — TeTpaab 4acTs |, 11

TexHu4yeckue cpeacrsa 00yuyeHust
1.KomneroTep
2.MlHTepakTUBHAs JOCKa
3.ITpoekTop
4. JluHaMUKH
5.IOKyMEHT — KaMepa
6.KonupoBanbpHbIl anmapar
7.Hdoctyn x cetn «IHTEpHET
JJIEKTPOHHBbIE CPeICTBA 00yUYeHU s
1. Xumus g Becex-XX| (XuMHuecKe OMbITHI CO B3phIBAMU U 0€3)
2.Camoyuutens Xumus i Beex —X X1 (pemieHue 3aiaq)
3. O6mas u Heoprannueckas xumus 10-11 kmaccer

IleuaTHbie mocoous

1. Tabmuma «Ilepuoguyeckas cucreMa XuMuaeckux snemeHToB /.M. MenneneeBay



2. Tabnuia «PacTBOpUMOCTE COJIEH, KHCIIOT M OCHOBAaHUM B BOJIC»
3. Tabnuiia «DIEKTPOXUMHUYECKUHN Psiji HATIPSHYKEHUN METaJIOB)
4 KOMIUIEKT MHCTPYKTUBHBIX TaOJIUIL 110 XUMHH
5.Knaccudukanus BeiiecTsn

6. CBsi3b MEX]y KJIacCaMU HEOPTraHUYECKUX BEIIECTB
/.Pacnio3HaBaHre OPTraHUYECKUX BEILIECTB
8.KadecTBeHHBIC peakiiy Ha KATHOHBI M AHHMOHBI

9. Moaenu HEKOTOPBIX FJIEMEHTOB

10. Crenenp okucIeHUS

11. Kpucramisl (pemeTku)

12. HomMeHnknaTypa OpraHu4eCcKux BEIIECTB
13.IIpenenpHbIE YTIeBOIOPOIBI

14. HenpenenbHbI€ YIIE€BOIOPOIBI
15.®yHKIIMOHATBHBIE TPOU3BOIHBIE YTIEBOJOPOIOB
16. 'omosorus

17.CtpykTypHas uzoMepus

18.91unen

19. IIpocTpancTBeHHas u3oMepust OyTHIICHA

20. Crpoenue aTroMa yriaepoaa

21. CnupTsl U aNbAETUIBI

22. YcTpoHCTBO U HCNOJIb30BaHue annapara Knma
23. XuMu4ecKas CBs3b

24. Ctpoenue atoma

25. BaJICHTHOCTH

26. buHapHbIe COETUHEHUS

27. DneKkTpoHHast OpOUTAIb

28. Boll1aBKa cTainy B 2JIEKTPOHHO-IYYEBOM MeUn
29. Xumusi TOMEHHOTO MPOU3BOJICTBA

30. [Ipon3BoACTBO CEPHOI KUCTOTHI



31. IIpon3BoACTBO UyTyHa

32.21eKTpoin3 XJIOpUAa HaTPUs

33. [IpaBuia TexHUKH 0€30MACHOCTH MIPU pabOTE CO CIUPTOBKOM

34. IIpaBuia TeXHUKH 0€30MACHOCTH IIPHU pabOTEe B XUMUYECKOM KaOWHETe
35.06mue npaBuiia mpu padoTe ¢ KUCIOTaMu

36. I'uaponu3 BOJHBIX PACTBOPOB COJIEH

Moaean, KOJJIeKINA
1.Habop Mopeneli aTOMOB JIJIsl COCTABJICHHSI MOJIEIICH MOJIEKYIT IO HEOPTaHWMIECKONH XHUMHH
2.Mopnenen KpUCTaUIMYECKUX PEIIETOK:
1. maruus
2. rpaduTa
3. Mmenu
4. yTIeKucioro rasa

3.Komnekmus « MeTtauibs»
4 Komnekuus «HedTb 1 npoayKThl €€ nepepadoTKm»
5 Komnekuus «TomnamBoy
6 Komnexuus «IImactmacco»
7 Komnexnus «Illkana TBepaoCcTH
8 Komnexusa «ATIOMUHUIY
9.Komneknus «KaMeHHbIN yroiib U MPOAYKTHI €T0 TTepepaboTKu»
10 Konnexkuust «MuHepaibl U TOpHbIE TOPOABD (48 BUIOB)
11.Komnexuusg Bonokna
12.MeTaibl ¥ CIIaBbI
13. Crexiio
IIpubopsi



1.ITpubop nsst HIEKTPOIU3a PACTBOPOB COJIEH

2.IIpubop 111 raOreHOaTKaHOB U CIOKHBIX A(UPOB

3.IIpubop aJis moxyyeHus ra3oB
4. Becbl TeXHUYECKUE alITCYHbIE

5. DBanoMeETp

6. Anmapart JJi NpOBEACHUS XUMUYECKUX PEAKIIH

7. MuxkponabopaTopuu i1 XUMHUYECKUX IKCTIEPUMEHTOB
7.HaGop 1151 OBITOB MO XUMHUHU € SJEKTPUUECKUM TOKOM

Hao6op NelC «Kucsorbp»
CocraB Habopa:

1 Kucnora a3oTHas

2 Kucnora oprodochopnas
Ha6op Ne20 BC «Kucaorn»
CocraB Habopa:

1.Kucnota cepHas

2 Kucnora constHas

Ha6op Ne3BC «Ille1oum»
CocraB Habopa:

1.Kanuit ruapookucs
2.Hatpuii ruApOOKUCH
3.Kanpuuii ruIpoOKuch

XuMuueckue PE€AKTUBbI

Hao6op Nel1C «Coum 1J151 1€eMOHCTPALMOHHBIX ONBITOB)

CocraB Habopa:

1. AMMHaK BOOHBIN
2.AMMOHMI1 YIIIEKUCIBIN
3.Kanwuii yriiekucnsli



Ha6op Nel2BC «Heopranuveckue BemecTBa sl JeMOHCTPAUMOHHBIX ONIBITOBY»
. Kannit ioauctein

. Kanuii »xene3ucTocuHepouCThIi

. Kanuii >xesne30CuHepoIuCThII

. Kanuii poganucTsIii

. Hatpuit OpomucTslii

. Hatpuii cepHOKUCIBIN

. Hatpnii cepHOKUCIBINA KUCIIBIN

. Hatpuii yriexucieiit

9. Harpuii ¢propuctbrit

10.Cepa mounoras

Ha6op 16 BC «MeTaJibl, OKCHIBI»

CocraB Habopa:

1. AnroMuHUI TpaHyIMPOBAHHBIN

2.Keneszo meramnnueckoe uiu JKenezo kapOOHUIILHOE
3.XKeneszo (I11) okxcup

4 Menp(Il) okuch MOPOIIOK WK TPaHyJIMPOBAHHAS
S LIuHK rpaHyIMpOBaHHbBIN

Hao6op Nel7 C «Hurpatbi»

Cocras Habopa:

1. AmroMuHUHN a30THOKUCIIBINA 9-BOIHBIN
2.AMMOHUI a30THOKUCIIBIN

3.bapuii a30THOKUCIIBIN

4. Kanuii a30THOKHUCIIBIN

S,Harpuii a30THOKHUCIIBIN

Ha6op Ne21 BC «Heoprannieckne BeniecTBay
CocraB Habopa:

1. Kanbumii okuck

2.Menap cepHOKHUCTAs

OO\ DN N W=

CocraB Habopa:



3.Menp yriaekuciasi OCHOBHas
4 Hatpuil yriekucibii
S.Hatpuli yrieKuciabii KUCIIbIA
Ha6op Ne22 BC «MHAUKATOPBLDY
CocraB Habopa:

1.JIakmoun

2.MeTtunopanx
3.®eHondranenn
Opranunyeckue KUCJI0ThI
1.YkcycHas

2. MypaBbuHas

3. [llaBeneBas

4. OnenHosas

5. ITaneMuTHHOBAS
6.ben3oitHas
7.AMUHOYKCYCHAas
YrieBoabl

1.I'mroko3a

2. JIakTo3a

3. Kpaxman

4.Caxapo3sa

1.I'muniepuH CUHTETUYECKUI
2. AHUIIUH

3. ®opmanuH

4. [luxnopatan

5. Mudbennnamux

6. DTUJIOBBIN COIUPT

7. 30amMuIioBbIN COIUPT



Xumuyeckas JjadopaTopHasi mocyaa
1.Boponku 15
2.acOecToBbie ceTkn12
3.CTEeKJISTHHBIC Manoukuls
4 JI0’KKM TJIaCTMACCOBBIE D
5. bapdopossie wamku a1 BeimapuBanus 20
6. cTynku ¢ mecTukoMm 8
7 .32xuMBbI Ipooupounbie 20
8.mpobupku (10 Mm) 50
9. 3axxumsl mpobupounsie 20
10.mpoGupxku 150 .
11.mrratuBsl AJ1g ipoOupox 12
12. KonOsI m10CKOA0OHHbIE 10
13. KonbObl koHnYECKHE 10
14 mabop MeH3ypoK 3
15.1a60p crakanoB: 100 ma-30 mT;
150 mi1-12 1T
300m-81T;
500mu- 12mT
700 M- 3 mIT;

16.. MukponabopaTtopuu AJisi XUMHUYECKUX IKCIIEPUMEHTOB - 14
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