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Pabouast mporpamMma y4eOHOM TUCITUTIIIMHBI pa3padoTaHa Ha OCHOBE:

(benepanbHOro TOCYJIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJAPTa CPEJHEro oOIiero oopa3oBaHUs
(ITpukaz MunuctepcTBa 00pa3oBanus U Hayku Poccuiickort @eaepanun ot 17.05.2012 Ned13 (c
n3meHenusamu Ha 12.08.2022));

MIPUMEPHON OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBbl CpeHero obmiero oopazosanus (OqodpeHa
pereHueM (deaepatbHOr0 y4eOHO-METOJUYECKOTO OOBEIMHEHHS 1O 00I1eMy 00pa30BaHHIO
(mpotoko:n ot 28 urons 2016 r. Ne 2/16-3));

pacniopspxkenus MunucrepcrBa npocsetenust Poccuiickoit @enepanuu ot 30 anpens 2021 r. Ne p-
98 «O0 yTBep)KIIeHUU KOHUEHIMHN IpernoaaBaHus 00I1e00pa30BaTENbHbIX AUCHUIUIMH C Y4ETOM
npoeCCUOHATLHON HAMpaBJIEHHOCTH TPOTPaMM CpPEAHEro MpodecCHOHATBHOrO 00pa3oBaHus,
peayin3yeMbix Ha 0a3e OCHOBHOIO 0OIIero 00pa3oBaHus;

pacnopsbkenust MunuctepcTBa npocsenieHus Poccuiickoit @epeparum ot 25 aBrycra 2021 r. Ne
p-198 «O06 yTBepkIeHHH METOIUK NpenoJaBaHus MO 00meoOpa3oBaTelbHBIM (00s3aTEIbHBIM)
mucuumuHaMm  («Pycckuii  s3bik», «Jlutepatypa», «MHOCTpaHHBIN S3bIK», «MaremMaTHKay,
«Ucropus» (umu «Poccust B mupe»), «®Pusnyeckas KyibTypa», «OCHOBBI 0€30MacHOCTU
KU3HEICATCIbHOCTH», «ACTPOHOMHUS») C Y4eTOM MNPOPECCHOHATBHONW  HAIPaBICHHOCTH
IIPOrpaMM CpeIHEro mnpo(eCCHOHAIbHOTO 00pa30BaHUsl, pealu3yeMbIX Ha 0a3e OCHOBHOIO
o0miero o0pa3oBaHus, MPeAyCMaTPUBAOIINE HHTEHCUBHYIO 00II€00pa30BaTENbHYIO0 MOATOTOBKY
00yYaroImuxcs ¢ BKJIIOYEHHEM HPUKIAJHBIX MOAYJEH, COOTBETCTBYIOMIMX IMPO(ECCHOHATBLHOU
HAMpPaBJIEHHOCTHU, B T.4. C YUYETOM MPUMEHEHUS TEXHOJOTHH JAUCTAHIIMOHHOTO U 3JIEKTPOHHOTO
o0ydeHwusl.

nuckMa Munnpocenienus Poccuun ot 01.03.2023 N 05-592 «O HampaBiieHHMH PEKOMEHIAIINN
(BMecte ¢ «PexoMmeHmanmuMsMu TO pealu3alMyd CpeaHero oOmiero oOpa3oBaHUs B Tpeaeax

OCBOEHUS 00Pa30BATENBHON MPOTrPaMMBbI CPEIHETO MPOPECCUOHATBHOTO 00PA30BAHMUS).

Opranmzanus-pazpadorunk: Meaunuackui kouiemx CITMY

PazpaboTunku:

TI'ycvrosa Enena Braoumuposna (npenooasamens xumuu)

CoracoBaHo:

N.o. dupexrop Hayunoit meauiuuckoi o6monuoreku CI'MY Kysuenosa Upuna ['ennaauesHa

PaGouas mporpamma paccMOTpeHa u COTTIaCOBaHA Ha 3aCe€AaHUH METOJIMYECKOTO COBETa
o cpeiHeMy MpodecCHOHATHPHOMY 00pa3oBaHuio OT «25» mast 2023 r. [Ipotokon Ne 3

oT «30» mas 2024 r. [Tpotokosn Ne3
oT «22» mas 2025 r. [Tpotokon Ne3
oT «21» mas 2026 r. [Tpotokon Ne3
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBbI
YYEBHOM JUCLUILIUHBI

IA.02 Xumus
1.1. MecTO JUCUMIITIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI:

VYyueonas gucruruinHa [1/1.02 Xumus sBisercst 00s3aTeNbHOM YacThiO 00111e00pa30BaTEIbHOTO
LUKJIA [porpaMMbl IOJATOTOBKM CIELUUAINCTOB CpeAHEro 3BeHa mo cnenuanbHocT 31.02.03
«JIaboparopHas AMArHOCTHUKAY.

1.2. I_[e.m, U IINIAHUPYEMBIE PE3YJbTATbI OCBOCHUSA TUCHUIIJINHBI:

[IpenMeTHble, JUYHOCTHBIE M  METAlpPEIMETHBIE pE3yNbTaThl, pPErIaMEHTUPOBAHHBIC
tpedoBanusimu PI'OC COO, peanusyloTcsi B MOJHOM O0ObEME MYTEM CHHXPOHM3ALUU CHCTEMHO-
NEeSTeIbHOCTHOTO U KOMIIETEHTHOCTHOTO IIOJXOZOB, B OOECHEYEeHUWH EIUHCTBA IPOIIECCOB
BOCIIUTAHMSI, pa3BUTUS U 00ydeHus B nepuoxa ocsoenus [1IICC3.

IIpenmeTHbIe pe3ybTaThI:

1) chopMHpPOBAaHHOCTH MPEICTABICHHIA: O MAaTEPHAILHOM €AHMHCTBE MHUPA, 3aKOHOMEPHOCTSX H
MO3HABAEMOCTHU SIBIICHUI MPUPOIBI; O MECTE M 3HAYCHUU XMMHUU B CHCTEME E€CTECTBEHHBIX HayK U €e
poiu B 00€CIEYeHUH YCTOWYMBOIO Pa3BUTHs YEIOBEUYECTBA: B PELIEHUU IPOOJIEM HKOJIOIMUYECKOM,
SHEPreTHYECKON M MUIIEeBON 0e30MacHOCTH, B Pa3BUTUU MEIWLMHBI, CO3/IaHUU HOBBIX MaTEpUANIOB,
HOBBIX HMCTOYHMKOB DHEpPrMM, B O0OECIEYEHHM PpALUOHAJIBHOTO IPUPOIOIOJIb30BAHUS, B
(GbOpMUPOBAaHMM MHPOBO33PEHUS U OOMIeH KyJIbTYphl 4YENOBEKa, a TakkKe JKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON CPEE;

2) BiazeHUWE CHCTEMON XUMHUYECKMX 3HaHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHATHUS (JOMOJHUTEIBHO K CHCTEME IMOHATUH 0a30BOr0 YypOBHS) - H30TOIBI, OCHOBHOE U
BO30Y>KJIEHHOE COCTOSIHUE aToMa, THOpHUAU3alMs aTOMHBIX opOuTaneii, xumudeckas cBssb ("c" u "n",
KpaTHbIE CBSI3M), MOJIIpHAsh KOHIEHTpalus, CTpyKTypHas Gopmyrna, wu3oMepus (CTpYKTypHas,
reoMeTpuyeckas (LIUC-TPaHC-U30MEpUsi), THUIBl XUMHYECKMX peakiuuil (TroMo- M TeTepOreHHBIE,
oOpatuMble U HEOOpaTUMBIE), PAacTBOPHI (MCTUHHBIC, AMCIIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHIPATHI,
CTENEHb JMCCOLMALINU, DJIEKTPOJIU3, KPEKUHT, pU(OPMUHT); TEOPUM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IIOHMMAaHHsA IPUYUHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SIBJIEHUI, COBpPEMEHHBIE IIPEACTABICHUS O CTPOCHMM BEIeCTBA Ha AaTOMHOM,
MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX; MPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIIHii,
TEPMOJMHAMHYECKUX W KHHETHMYECKUX 3aKOHOMEPHOCTSIX MX TMPOTEKaHMs, O XHUMHUYECKOM
PaBHOBECHH, AUCIIEPCHBIX CUCTEMAX, (DAaKTOJIOTHYECKHE CBEJIEHHS O CBOMCTBAX, COCTABE, MOJIyYeHUH U
0€30MacHOM HCIIOJIb30BAHUN BAKHEMIIUX HEOPraHWYECKUX U OPraHMYEeCKUX BEUIECTB B OBITY U
MPAKTUYECKON ACSITENFHOCTH YeIOBEKa; OOIINX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BOJICTBA (HA
IpUMepe MPOU3BOJCTBA CEPHON KUCIOThI, aMMHUaKa, MeTaHoJIa, epepadoTku HedTH);

3) copMUPOBaHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKUA M B3aUMOCBSI3b M3YUYEHHBIX
MOHATHM, TPUMEHITh COOTBETCTBYIOLIME TIOHATHS TIPH ONHUCAHUU CTPOCHUS M  CBOWCTB
HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U MX MPEBPAIICHUN; BBISIBISTH B3aMMOCBS3h XUMHUYECKHX
3HAHUU C MOHATHSIMU U MPEACTABICHUSIMU JIPYTUX MPEIMETOB i O0Jee OCOZHAHHOTO MOHUMAaHUs U
OOBSICHEHUS! CYIIHOCTH MAaTepHajIbHOIO €IMHCTBA MHUpA; HCIOJIb30BAaTh CHCTEMHBIE XUMHUYECKHE
3HAHUA JUIsl OOBSICHEHHUS U MPOTHO3UPOBAHUS SBJICHUI, UMEIOIUX €CTECTBEHHOHAYUYHYIO IPUPOY;

4) chopMUPOBAHHOCTh YMEHUH HCIOJIB30BaTh HAWMEHOBAHHS XHUMHUYECKUX COCIUHEHHM
MEXIYHApOJAHOIO COI03a TEOPETUYECKON M MPUKIAJHOM XMMUU U TPUBUAIbHBIE HA3BaHUS BEIIECTB,
OTHOCSIIIMXCSL K U3YUYEHHBIM KJIACCaM OPraHMYECKMX U HEOPraHMYECKHX COECIMHEHUI; UCIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBJIEHHUS (OpMYJ HEOPraHMYECKUX BELIECTB, MOJIEKYJISPHBIX U
CTPYKTYpPHBIX (pa3BEepHYTHIX, COKpPAIIEHHBIX U CKENETHBIX) (QOpPMYyNT OpPraHMYECKHX BEIIECTB;
COCTaBJISATh YpPaBHEHHA XHMHUYECKUX pEaKIMi M pacKpblBaTh HX CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTQHOBUTEJIBHBIX PEAKIMH TOCPEICTBOM COCTABJICHHUS 3JCKTPOHHOTO OajaHca 3TUX peaKLui;
peakuuii MIOHHOTO OOMEHa IyTeM COCTaBJICHHS WX MOJHBIX U COKPAIICHHBIX HMOHHBIX YpaBHEHHIA;
peakiuii TuApoJIHM3a, peakuuil KOMIUIEKCO0Opa3oBaHus (Ha MpUMEpe THAPOKCOKOMILJICKCOB IIMHKA U
IIOMHUHMS); TOATBEPKAATh XapaKTepHble XHMHUYECKHE CBOICTBA BEHIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH U 3aMUCSIMU YPaBHEHUN XUMUYECKUX PEaKIIUii;

5) chopmMupOBaHHOCTH YMEHHH KIacCU(UIIMPOBATh HEOPTAaHMYECKHE U OpraHUYECKUe
BEIIECTBA W XHUMHUYECKHE pEaKIUH, CAMOCTOSTEIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU IS



KJ1acCU(UKALMU U3YYaeMbIX XUMHUECKUX 00BEKTOB; XapaKTepU30BaTh COCTaB M BaXKHEHIIINE CBOWCTBA
BELIECTB, MPUHAJIEKAIINUX K ONPEAEICHHBIM KJlacCcaM M IpylaM COEIUHEHHUH (IpOCThIE BEIIECTBA,
OKCH/[Ibl, THIPOKCHU/IBI, COJIU; YTIIEBOAOPObI, IPOCThIE IPUPBL, CHUPTHI, (PEHOJIBI, AlIbIAECTU/IbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE A(UPHI, KUPBI, YIJIEBOJbI, AMUHBI, AMHUHOKHCJIOTHI, OCIKH);
IIPUMEHATh 3HAHUSA O COCTaBE M CBOWMCTBAxX BEILIECTB U DKCIEPUMEHTAIbHOW NPOBEPKH TI'MIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEM IPOTEKAaHMS XUMHYECKMX pEakUUid ¢  I[POTHO3UPOBAHUS
BO3MO>XHOCTEH MX OCYILECTBICHUS;

6) cpOpMHPOBAHHOCTP YMEHUH TOATBEP)KJATh HAa KOHKPETHBIX IIpUMEpax XapakrTep
3aBUCUMOCTH PEAKLHOHHOW CIIOCOOHOCTH OpPraHUYECKUX COEAMHEHMH OT KpaTHOCTH M THIA
KoBaJIeHTHOH cBsi3u ("o" u "n''), B3aMMHOIO BIMSHUS aTOMOB U I'PYyIIl aTOMOB B MOJIEKYJIaX; a TaKKe
OT 0COOEHHOCTEN peann3altuy pa3IndyHbIX MEXaHU3MOB MPOTEKAHUS PeaKLuii;

7) cOpMHPOBAHHOCTH YMEHUH XapaKTEPU30BATh IEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM
U BO30YX/IEHHOM COCTOSIHUM) U HMOHOB XMMHYECKHMX 3ieMeHTOB | - 4 mepuonos Ilepuoaunueckoit
cucrembl /.M. MeHneneeBa W WX BaJCHTHBIE BO3MOXKHOCTH, HWCHONB3ys monstus "s", "p", "d-
3JIEKTPOHHBIE" OpOUTANIN, SHEPIeTUYECKHE YPOBHHU; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHMs CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMblX UMU COEIMHEHUH 10 IEPUOAAM U IpyIIaM;

8) BIaJeHUWE CHCTEMOW 3HAHUI O METOAAaX HAY4YHOIO T[I03HAHMS SBJICHUA IMPHUPOJBI,
UCIOJIb3YEMBIX B  €CTECTBEHHbIX HayKaX M YMEHUSMU [PUMEHATh OTU 3HAHUS IpHU
HKCHEPUMEHTAIBHOM MCCIIEOBAHUM BELIECTB U A OOBSICHEHHUS] XUMMUYECKHX SIBJICHUH, MMEIOIIHUX
MECTO B IIPUPO/IE MPAKTUUECKOM JEATEIbHOCTH YEJIOBEKA U B [IOBCEAHEBHON KU3HU;

9) chopMHPOBaHHOCT, YMEHHMH MpPOBOAUTH pacueTbl MO XHUMHUYECKUM (opMmyiaM U
YpaBHEHHSIM XUMHYECKHX PEaKIUil ¢ MCIOJIb30BaHNEM (DU3NYECKUX BETUYMH (MAacchl, 00beMa ra3os,
KOJINYECTBA BEIIECTBA), XAPaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacyeThl IO
HaXO0X/ICHUI0O XMMHUYECKON (POpMysbl BEIIECTBA; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BELIECTBA)
IIPOAYKTa PEaKLMH, €CIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BMJIE PAacTBOpa C OINpPENEICHHON
MaccOBOM J0JI€¥ paCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH ); pacueThl MaCCOBOU
Wi 00BEMHOM JTOJIM BBIXOJIAa MPOIYKTa PeakIMU; pacdeThl TEIUIOBOrO AP deKTa peakiuii, 00beMHBIX
OTHOIIICHUH T'a30B;

10) chopMupoOBaHHOCTh YMEHHMH NMPOrHO3UPOBATh, AHAIM3MPOBATH U OLIEHUBATh C IMO3UIUH
9KOJIOTMUYECKO 0€30MacHOCTH MOCIEICTBUS OBITOBOM M NMPOU3BOJICTBEHHOMN NEATEIBHOCTH YEIOBEKA,
CBSI3aHHOH C nepepabOTKON BEIIECTB; MCIOJIb30BaTh MOJyYE€HHbIEC 3HAHUS I NPUHATHS TPaMOTHBIX
penieHuit mpoOIeM B CUTYalHsIX, CBSI3aHHBIX C XUMUEH;

11) chopMHpPOBAaHHOCTE YMEHHH CaMOCTOSATENBHO IUIAHUPOBATh U IMPOBOJUTH XUMHYECKHM
OKCIIEPUMEHT (IIOJlyYeHHWE U U3YyYEHUE CBOICTB HEOPraHWYEeCKMX W OpPraHMYeCKUX BEIIECTB,
KAaueCTBEHHBIE PEAKLUU YIJIEBOAOPOJAOB PA3IMUHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX OPraHUYECKUX
BEIIECTB, PEUICHUE IKCIEPUMEHTAIbHBIX 3aJ]a4 110 Paclo3HaBaHUIO HEOPTAaHUYECKUX U OpraHUYEeCKHX
BEIIECTB) C COOJIOIGHMEM NpaBUiI Oe30MacHOro oOpalieHus ¢ BellecTBaMH U Ja00paTOPHBIM
o0opynoBaHueM, (opMyaHpoBaTh LEIU HCCIENOBAaHUS, IMPEAOCTaBIATh B Ppa3InyHOH ¢opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

12) cpopMHUpPOBAaHHOCTh YMEHHHM OCYIIECTBIATH LIE€JICHANPABICHHbIH MOUCK XUMHYECKON
uHOpMAaIUY B pa3IMYHbIX HCTOYHHUKAX (HayyHas U yueOHO-HayuyHas JTUTepaTypa, CpecTBa MacCOBOH
nHpopmanuu, cetb VHTEepHET U Japyrue), KpUTHUECKH aHAIM3UPOBATh XMMHUYECKYI0 HMH(GOpMAIHUIO,
nepepadaTbIBaTh €€ M UCIOJIb30BaTh B COOTBETCTBHHM C MIOCTABICHHON Y4eOHOM 3a/1a4eii;

13) chopmMupoBaHHOCTH YMEHUI OCO3HaBaTh OMACHOCTh BO3JEHUCTBUS Ha KUBBIE OPraHU3MbI
OIIpE/ICIICHHBIX BEIIECTB, ITOHUMAs CMBICH MOKA3aTelsd MPEAEIbHON NOMYCTUMOM KOHLIEHTpalMH, U
MOSICHATh Ha MpHUMepax CHOCOObl YMEHBIIEHHUS M MPEJOTBPAIICHUS] UX BPEIHOTO BO3ICHCTBHS Ha
OpPraHM3M YeJIOBEKa.

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHS paboyeil mporpaMMbl JIOJKHBI OTpa)kaTh TOTOBHOCTh U
CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJACTBOBATHCSI C(POPMUPOBAHHON BHYTPEHHEH MO3UIIUEH TUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHHMX YOEKICHUH, COOTBETCTBYIOIIMX
TPAIUILIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, pacIIMpeHHe >XU3HEHHOTO ONbITa U OIbITa
JESATEIIBHOCTH B IPOLIECCE pEaIn3alli OCHOBHBIX HANpPAaBICHUM BOCIIMTATENBHOM ACSATEIBHOCTH, B
TOM YHUCJIE B YaCTH:

2Pas3cOancK020 60CRUMAHUA:

— c(hopMUPOBAaHHOCTh T'PAKIAHCKON MO3MIMU OOYYarOMIErocss Kak akKTUBHOIO M OTBETCTBEHHOIO



YJIeHa POCCUICKOro 00111eCTBa;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIMOPSIKA;
NPUHATHE  TPAJAWIMOHHBIX  HAI[MOHATBHBIX, OOIICUETIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUYECKUX [IEHHOCTEW;
TOTOBHOCTh  MPOTHUBOCTOATH  WUJEOJIOTMM  HKCTPEMH3Ma, HalMOHAIM3Ma, KceHohobuu,
JUCKPUMMHALINY TI0 COIUATBHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JESTCIIBHOCTh B HWHTEpecax TpakKJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJICHUU B 00I11€00pa30BaTeIbHON OpraHU3aluyl U JETCKO-IOHOIIECKUX
OpraHu3aLUsAIX;
YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKIIMSIMH U
Ha3HA4YCHHEM;
TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

nampuomuuecKo20 60CRUMAaHUA:
c(OPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HWICHTHYHOCTH, IMATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTH Iiepes PonmHOMN, ropmocty 3a CBOM Kpail, CBOXO
Ponuny, cBOM A3BIK U KYJIBTYpPY, MPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, HUCTOPUYECKOMY U HPUPOJHOMY
HACJIEIUI0, TNaMATHUKAM, TpaaulusM HapoaoB Poccuu, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;
ujeitHas yoeXIeHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

0YX08HO-HPABCMEEHHO20 60CNUMAHUA
OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;
CIIOCOOHOCTh OILIEHHWBATh CUTYallMI0 U MPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyyIIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSIM M (WIIM) JPYTHMM 4YJI€HaM CEMbH, CO3IaHUIO
CEMbM HAa OCHOBE OCO3HAHHOI'O MPUHATUSA IEHHOCTEW CEMEWHON JKU3HU B COOTBETCTBHM C
TpaguuusiMu HapoaoB Poccuu;

ICMemu4ecKo20 60CRUMAHUA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIIECTBEHHBIX OTHOIICHHIA;
CIOCOOHOCTh BOCIIPUHUMATH Pa3jMuYHbIE BHJIBI MCKYCCTBA, TPAAHUIIMH U TBOPYECTBO CBOETO H
JIPYTUX HAPOJOB, ONIYIIATh SMOILMOHAIBLHOE BO3ICMCTBHE UCKYCCTBA;
yOSXIEHHOCTh B 3HAYUMOCTH JJIsi JUYHOCTU U OOINECTBAa OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIMN U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BUJAX MUCKYCCTBA, CTPEMJICHUE MPOSBIATH KayeCcTBa
TBOPUYECKOUN JTUYHOCTH;

Quzuueckozo socnumanus:
c(hOpPMHUPOBAHHOCTH 30POBOTO M 0€30MacHOro o0pas3a >KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO;
MOTPeOHOCTh B (PU3UYECKOM COBEPIICHCTBOBAHUH, 3aHATHUSIX CIIOPTHBHO-030POBUTEIHHOM
JEATEIIbHOCTBIO;
AKTUBHOE HEMPHUATHE BPETHBIX MPUBBIYEK M MHBIX (GOPM MPUUYMHEHHUS Bpeaa (PU3HUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

TPYAOBOTO BOCITUTAHUS:
TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCcTBa, TPY10J1t00ue;
TFOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOIMYECKOM M COLMAIBHOM HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSTENILHO  BBIMONHITH  TaKYHO
NEeSATEIbHOCTD;
UHTEpEeC K pa3inyHbiM chepam mnpodeccuoHaTbHON AEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;
TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;



IK0S102UYeCK020 60CRUMAHUA:
cOPMUPOBAHHOCTh ~ OKOJIOTMYECKON  KyJbTypbl, NOHMMAaHHE  BIHUSHHUS  COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSIHME MPHUPOAHON U COLMAIbHOW Cpelbl, OCO3HAHUE
rII00aTFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM;
IUIAHUPOBAHUE U OCYLIECTBIICHUE JECHCTBUU B OKPYKAIOLIEH Cpele HAa OCHOBE 3HAHUS LIEJIEU
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;
aKTUBHOE HETIPUSATHE IEHCTBUN, MIPUHOCALINX BpE OKpY>KalolIeil cpene;
yMEHHE MPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTHUYECKHUE IMOCIEACTBUS MPEITPUHIUMAEMbIX
JEHCTBUMN, TPEAOTBPAIATh UX;
pacIIvpeHre ONbITa ACITeILHOCTH YKOJIOTUYECKON HAIIPABICHHOCTH,
[IEHHOCTH HAYYHOTO IMO3HAHUS:
c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKd WU OOIIECTBEHHOH MPAaKTHUKH, OCHOBAHHOTO HAa JHUAJIOre KYJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJNBTYpbl KakK CpEACTBAa B3aHMMOJCHCTBUS
MEXTy JIFOJIbMU W TIO3HAHHS MUPA;
OCO3HAaHWE IICHHOCTH HAyYHOW JEATCIILHOCTH, TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYIO U
UCCIIEIOBATENBCKYIO eI TeIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE.
MeTtanpeameTHbie pe3yJibTaThl OCBOCHHSI pab0YeH MPOrpaMMBbI JIOJDKHBI OTPaXKaTh:
08J1a0eHUe YHUBEPCAIbHBIMU YHUEeOHBIMU NO3ZHAGAMEIbHBIMU OCUCHBUAMU:
a) bazoevle 102uyuecKue 0elcmeus:
CaMOCTOSITENILHO  (OPMYJIMPOBATh M aKTyaJM3UpOBaTh MpOOJIEMy, paccMaTpHUBaTh €e
BCECTOPOHHE;
YCTaHABIIMBATh CYIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS AJIS CPaBHEHUS, KJIacCU(PHUKAIIU U
00001eHMS;
OTIPEICIIATH TEJIH e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JIOCTHIKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBIICHHSIX
BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCTH, OILIEHUBATh COOTBETCTBHUE PE3YJIBTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;
pa3BHBaTh KPEATUBHOE MBITIUICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM;
0) bazoevie uccnedosamenbcKue 0eUCMEUs:
BIIQJIETh HAaBBIKAMU y4eOHO-MCCIENOBATENLCKOH W TPOEKTHOM MeATeTbHOCTH, HaBBIKAMH
paspetnieHus npoouem;
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITETbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUICCKUX
3a/1a4, MPUMEHEHHIO PAa3TUYHBIX METOJI0OB TIO3HAHMUS,
OBJIaJICHUE BUJAMH JCSITENBHOCTH TO TMOJTYYEHHI0 HOBOTO 3HAHUS, €r0 HHTepIpeTaIui,
peoOpa3oBaHNI0 W TMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYallHsIX, B TOM 4YHUCIIC TpH
CO3aHUH YYEOHBIX M COI[MAIBHBIX TPOEKTOB;
dbopMUpOBaHNE HAYYHOTO TUMA MBIILICHUS, BIAJCHUE HAYYHOU TEPMUHOIOTHEH, KIFOYEBBIMU
MOHSTHSIMHA W METOJIaMU;
CTaBUTh W (OpMyJIHpOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATEIbHOW NEATEILHOCTH W
KU3HEHHBIX CHTYaITHIX;
BBISBJISITH IIPUIMHHO-CIICJICTBEHHBIC CBS3H M aKTYyaJIM3UPOBATh 3371249y, BBIJIBUTATh THIIOTE3Y €€
pellleHusi, HaXOAWTh apryMEeHTHl HJs JOKa3aTelbCTBA CBOMX YTBEPIKICHUH, 3a7aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,
AHAIM3UPOBATH MOJIYYCHHBIC B XOJ/I€ PEUICHUS 3aJ1a4M Pe3yJIbTaThl, KpUTHICCKH OIICHUBATh MX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETCHHBIN OIIBIT,
pa3pabaTeiBaTh IJIaH PEIICHUs MPOOJIEMBI C YYETOM aHAINM3a MMEIOIIUXCS MaTEePHATbHBIX H
HeMaTepualbHBIX PECYPCOB;
OCYIIECTBIISITh II€JICHANPABICHHBIA TOUCK MEpeHoca CpPEICTB M CHOCOOOB JEWCTBUA B
po(hecCHOHATBFHYIO CPeay;
YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTUYECKYIO 00IaCTH )KU3HEACITETLHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;



BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE IOAXOAbI U PEIICHHUS;
CTaBUTb IPOOJIEMBI U 33aJjauHl, JONyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS;

6) paboma c unghopmayueii:

BJIAJICTh HABBIKAMHU TOJTYy4eHUSI MH(OPMAIIMHM U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYILECTBIIATh MOUCK, aHAJIM3, CUCTEMATU3ALUI0 U UHTEPIIPETAlU0 MH(POPMAUK pa3IuyHbIX
BUOB U (POPM IPEICTABICHHUS;

CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opMarax ¢ yuyeToM Ha3zHaueHHs MH(OpMAIMHU U IEJIEBOH
ayJUTOPUH, BBIOMpAst ONTUMAIbHYIO (JOPMY MPEACTaBIECHUS U BU3YyalIU3aLUY;

OLIEHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh MH(pOpMAlUM, €€ COOTBETCTBHE IIPAaBOBBIM MU
MOpaIbHO-ITHYECKUM HOpPMaM;

UCTIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3aLMOHHBIX 3a/a4 C COOJIIOJICHHMEM TpeOOBaHUI
HPrOHOMUKH, TEXHUKH 0€30MAaCHOCTH, TUTHEHBI, peCypcocOepeeH s, IPAaBOBBIX M STHUYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUSA U 3aLIUThI MH(POpMauK, HHGOPMAIIMOHHON O€3011aCHOCTH
JUYHOCTH.

061a0€eHUe YHUGEPCANbHBIMU KOMMYHUKAMUBHOIMU OCHCMEUAMU:

a) oowenue:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax KHU3HH;

pacrio3HaBaTh HeBepOaJibHbIE CpE/CTBA OOILIEHMs, TOHUMAaTh 3HAaYEHHUE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTHI;

BIIAJICTh PA3IMYHBIMU CITIOCOOAMHU OOIIIEHUS 1 B3aUMOJICHCTBUS,

apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMAT4aTh KOH(QIUKTHBIC CUTYallNH;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) coemecmnasn oesasmeabHOCHb:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUyaIbHON paboThI;

BbIOMpaTh TEMATHUKy U METOJIbl COBMECTHBIX JEWCTBUH C y4yeTOM OOIIMX HHTEPECOB HU
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATD 1IEJIN COBMECTHOM AESTEIBbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JECHCTBHUS
[0 €€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH JEUCTBUM, PacHpenessaTbh POIM C YYETOM MHEHHU
YYaCTHHUKOB 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KaueCTBO CBOETO BKJIaJa M KaKIOr0 y4yaCTHHKAa KOMaHJbl B OOLIMI pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLIEHWBATh MJIEM C MO3UIUH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

KOOPJMHUPOBaTb M  BBIIOJHATH pabOTy B YCIOBUSIX pEAIbHOTO, BHUPTYAJIBHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

OCYIIECTBIISITh MMO3UTHBHOE CTPATErMUECKOE MOBEIACHHE B PA3IMYHBIX CUTYaIUsX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

0671a0€eHUe YHUGEPCATNbHBIMU PeYSIAMUSHBIMU OCUCHGUAMU:

a) camoopzanu3ayus:

CaMOCTOSITENIbHO  OCYIIECTBJIATH IO3HABATENBHYIO JI€ATENIHOCTh, BBISBIATH POOIEMBI,
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENBbHOM JEATETBHOCTH H
’KU3HEHHBIX CUTYyaIUsIX;

CaMOCTOSITENIbHO COCTAaBJISATh IJIaH PELICHUS NPOOJIEMbl C YYETOM MMEIOIIHUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO LIMPOKOW JPYIUIMHM B PAa3HBIX O0OIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHB;

0) camoxoHmpob:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh



COOTBETCTBUE PE3YIbTATOB LEIISIM;

— BJaJeTh HaBbIKAMU MO3HABaTeNIbHON pediekcHn Kak OCO3HaHUS COBEpIIAEMbIX JEUCTBUU U
MBICTTUTEINIBHBIX MTPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMIA;

— UCHOJb30BaTh MpUeMbl pedIeKCHH JIJIsl OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

— YMETb OIICHUBATh PUCKU ¥ CBOEBPEMEHHO MIPUHUMATh PELICHUS M0 UX CHUKECHHUIO;

6) IMOUUOHANLHBLIL UHMETIEKN, NPEONONa2alouUIl CHOPMUPOBAHHOCHIb:

— CaMOCO3HAHMs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPaBJICHUS Pa3BUTUS COOCTBEHHOM SMOLIMOHAIBHON cdepbl, ObITh yBEPEHHBIM B
cebe;

— CaMOpETryJINPOBaHMs, BKJIIOYAOIIEr0 CAMOKOHTPOJb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJICHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSAM U MPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHUBAlLlMM, BKJIIOYAIOIIEH CTPEMJIEHUE K JOCTMIKEHMIO LEIU U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATh, UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

— DOMIAaTHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHHE JAPYTUX,
YUUTHIBATh €ro TPU OCYIIECTBICHUH KOMMYHHKAIIMH, CIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

— COIMAJbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOILICHHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHMINKTHL;

2) npunamue cedsa u Opyzux arooei:
— TpUHHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA;
— TNPUHUMATH MOTHBBI M apTyMEHTHI APYTHX JIFOJICH NP aHAIN3E PE3yJIbTaTOB ACATEIbHOCTH;
— IpU3HaBaTh CBOE IIPABO U MPABO APYTUX JIIOJEH Ha OIINOKY;
— pa3BHBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIIUHU JIPYTOT0O YEIOBEKA.

Oco0oe 3HaueHME JUCUUIUIMHA HMeeT IMpu (OPMUPOBAHMUM U Pa3BUTUM OOLUX U
npodeccHOHATBHBIX KoMITeTeHIIUH B cooTBeTcTBUU ¢ TpeboBanusmMu PI'OC CIIO no crnenuanbHOCTH
31.02.03 «JIabopaTopHasi AMATHOCTUKAY.

OK 01. BeoiOupars cnocoObsl pemieHus 3agad  NpOPECcCHOHANBHON  IesTEIbHOCTH
MIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnomp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIW3a W HHTEPIpPETALUH
uHpopMauu M UHGOPMALMOHHBIE TEXHOJOTMM JUIS BBINOJIHEHUS 3a7ad MNpo¢ecCHOHATbHON
JESTEIBHOCTH.

OK 04. D¢ dexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHJE.

OK 07. CozelicTBOBaTh COXPAaHEHUIO OKPY>KAIOLIEH CPelibl, pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMaTta, MPUHIMIIBI OepexIIMBOrO MPOU3BOJICTBA, 3P (HEKTUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYyaIUAX

I1IK 1.1 TIpoBoauTh (pU3MKO-XUMUYECKUE MCCIEIOBAHUS U BIIAJETh TEXHUKOW JTAOOPATOPHBIX
pa0or.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThI

Bun yueoHoii padoTsl

O0neM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI THCIUTIHHBI 144
BT. 4..

TEOPETHUYECKOE 00yUCHUE 136
KOHCYJIbTaIluU 2
IIpome:kyTouHas aTrecTauus (3K3aMeH) 6




2.2. TemaTu4ecKkuii IVIaH H cOJep/KaHUe Y4eOHOM IV CIMIITTHHBI

Koasbl
Oo0beM, akaja. 4 .
KOMIIETeHIIMH,
/ B TOM 4HcCJIe B
(¢popmupoBanuio
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuaJa u ()OpMbl OPraHU3aALMU AeATeTbHOCTH dopme KOTODEIX
pa3aesioB U TeM o0yJaommxcs NMPaKTHYECKOM P
crnocodcTByer
MOArOTOBKH,
3JIEMEHT
aKkaa 4
MporpaMmMbl
1 2 3 4
Cemectp 1. Pa3nea 1. TeopeTuyeckue 0CHOBbI OPraHNYecKOl XMMHHA 14
Tema 1.1 IIpeamer Cooeporcanue yuebnozo mamepuana.
OpPraHU4ecKoii XMMHUM. 1. TIpeamer opraHUYECKON XUMUM. 2 OK 01, OK 02, OK
Opranuveckue BelecTsa. 2. TlousTre 06 OPraHUYECKOM BEIIECTBE U OPraHHYECKOM XUMHUH. 07
3. Kparkuii 04epK HCTOPHU Pa3BUTHSI OPrAaHUUECKON XUMHUH.
4. BuTaausM U €ro KpyIieHue.
5. Oco0eHHOCTH CTPOCHHUS OPraHMYECKUX COCTUHCHHH.
6. KpyroBopor yrieposa B mpupo/e.
7. AKXTyambHOCTB TEMBI JUISl CHEIUAIBHOCTH.
Tema 1.2. Teopus Cooepoicanue yuebHo2o mamepuana. 2
CTPOEHHUSI OPraHUYeCKHUX 1. Ilpenmocbulku co3gaHus TEOPHH CTPOCHUS. OK 01, OK 02
COeUHEeHHUH 2. OcHOBHBbIE NONIOKEHUS TeopuH cTpoeHust A.M.byTtieposa.
A.M.BbyTaeposa. 3. XuMHUYECKOe CTPOEHHUE U CBOICTBA OPraHMYECKUX BEIIECTB.
HN3omepus. 4. Tlonstue 00 u30Mepuu.
5. AKTyanbHOCTb TEMBbI VISl CIEHUAIBHOCTH.
Tema 1.3 Teopusi crpoeHust Cooeporcanue yuebHo2o mamepuand. 2 OK 01, OK 02
OpraHnYecKHX coeIMHEeHMI 1. CocraBieHue n30MepoB.
A.M.BytiepoBa. 2. CrnocoObl 0TOOpaXeHUs! CTPOSHHS MOJIEKYIbI ((OPMYJIIbI, MOIETIH).
H3omepus. 3. 3nauenue Teopun A.M. byTiepoBa s pasBUTHsI OPraHUYECKON XUMHUHM U XUMHUYECKUX
MIPOTHO30B.
4. AKTyaJbHOCTH TEMBI JUIS CHEIHAIHFHOCTH.
Tema 1.4 Ctpoenne aToma Cooeporcanue yuebHo2o mamepuana.
yriaepoaa. BajentHele DJeKkTpoHHOE 00J1aK0 U OpOUTANb, S- U P-OpOUTAIIH. 2 OK 02

COCTOSIHUSI aTOMa
yriepoaa.

N —

DJeKTpOHHBIE M JEKTPOHHO-Tpaduyeckue HOpMyJbl aToMa yriepoja B OCHOBHOM U
BO30YKJICHHOM COCTOSIHUSIX.

3. KoBaneHTHas XHMHUECKas CBA3b M €€ KJIACCH(UKAIMS MO CIOCO0y MepeKphIBAHUS
opburaneii (G- U T-CBS3H).




[onstue rtubOpummsanmu. PaznuuHple THNBI THOpUAM3alMK U (HOpMa ATOMHBIX
opOuTanew, B3auMHOE OTTAJKHBaHHEC THOPHIHBIX OpOWTANell W WX PACIOJIOKEHUE B
MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHEPTHUHU.

5. TeomeTpust MONEKyJ1 BEIIECTB, OOPa30BAaHHBIX aTOMaMH YTJIEpPOoAa B Pa3IMUHBIX
COCTOSIHUSIX THOPHIU3ALHH.
6. AKTyaJbHOCTb TEMBbI JUISl CIIELUAJIEHOCTH.
Tema 1.5 Knaccudpuxauust Cooepoicanue yuebHo2o mamepuaa.
OPraHUYeCcKHX 1. Knaccudukanus opraHn4ecKuX BEIIECTB B 3aBUCIMOCTH OT CTPOCHHUS YTIIEPOTHON 2 OK 02
coeTHHEHH. [EITH.
2. lloHaTne QyHKIMOHATHEHON TPYTIITHI.
3. Knaccudukanust opraHu4ecKuX BEIIECTB MO THITY (PYHKIIMOHATBHOM TPYIIIHL.
4. AKTyalbHOCTb TEMBI AJIs CHCIHATBHOCTH.
Tema 1.6 OcHOBBI Cooepotcanue yuebHo2o mamepuaa.
HOMEHKJIATYpPbI 1. TpuBHaIbHBIC Ha3BaHMUSL. 2 OK 02
OPraHHYecKHUX 2. PanumonanbpHas HOMEHKJIATypa Kak npesmecTBeHHIIa HoMeHknaTypsl [UPAC.
COeIMHEHU. 3. Homenknatypa IUPAC: mnpuHuunsl o0pa3oBaHusl  Ha3BaHWH, CTapLIMHCTBO
(YHKIIMOHANBHBIX TPyMI, WX o0OO3HaueHHWe B mpedukcax u cyddurcax Ha3BaHUMA
OpraHMYECKUX BEIIECTB.
4. AXTyanbHOCTb TEMBI Il CHELIMATIBHOCTH.
Tema 1.7 Tunsi Cooepotcanue yuebHo2o mamepuaa.
XHMHUYECKHX peaKIui B 1. Kiaccudukaius peakuuii B OpraHi4ecKOi XUMHUH. 2 OK 01, OK 02
OPraHUYecKOi XUMHUH. 2. llonsrtre o TUMaX M MEXaHU3MaX PEaKIMi B OPraHUYECKOW XUMHUU.
B3anmHoe Biusinne 3. CyOctpar u peareHr.
aTOMOB. 4. Kiaccudukauus peakiuuid 1Mo HW3MEHEHUIO B CTPYKType cyOcTpaTta (IpHCOEIUHEHHE,
OTIIEIUIEHHE, 3aMEIleHHe, M30MEepH3alus) ¢ THUIy peareHTa (paauKajbHBIE,
HYKJIEO(DWIbHBIE, JIEKTPO(UIHHBIE).
5. Peaknuu npucoenunenus (An, Ag), snumuaupoBanus (E), 3amemenus (Sr, Sn, Sk),
M30MEpHU3aLINH.
6. Pa3HOBMAHOCTM peakuMid KaXJOro THMA: THIPUPOBAHME U JETHUAPHUPOBAHUE,
rajJloreHUpPOBaHNEe M JeTAIOT€HUpPOBaHWE,  TUApaTalus M JAerujparauus,
THUAPOTAIIOTEHUPOBAHUE M JIETHAPOTAIIOT€HUPOBAHUE, KPEKHWHT, MOJMMEpHU3alus |
TTOJTUKOH/ICHCAIIHS, TePEerPyIITHPOBKA.
7. OcoOEeHHOCTH OKUCINUTENbHO-BOCCTAHOBUTENBHBIX PEAKLUI B OPTaHMYECKONH XUMHU.
8. AKTyabHOCTB TEMBI JUISl CIEUAJIBHOCTH.
Pasnen 2. YriaeBoaopoasl 12
Tema 2.1 AnkaHbl. Cooeporcanue yuebrnoco mamepuana.
1. Tlonstue 06 yrieBomopoaax. 2 OK 01, OK 02

2. Oco0eHHOCTH CTPOCHUS NPEAENbHBIX YTIIEBOI0POIOB.
3. Ankansl KaKk IPEICTABUTEIH MIPEIEIbHBIX YTIEBOAOPOOB.




A

10.

11.
12.

DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHA U APYTUX aJIKAHOB.
I'oMosoruyeckuii psii ¥ H30MEPHsI AJTKAHOB.

HopmanbHoe u pa3BeTBICHHOE CTPOCHUE YTICPOTHOM SN,

HoMmeHknatypa aakaHOB U aJIKWIIBHBIX 3aMECTUTENICH.

dusnyecKkre CBONCTBA ATKaHOB. AJIKaHBI B TIPUPOJE.

XWMHYECKHE CBOWCTBA ajdKaHOB. Peaknmm Sg-Tmma: rajoreHuposanue (padortsr H.H.
CemenoBa), HuTpoBanue 1o KoHoBanoBy. MexaHu3M peakIuy XJIOPUPOBAHUS AJIKAHOB.
Peakuuu neruapupoBaHusi, TOPESHUS, KATAIMTUIECKOTO OKUCICHUS allkaHOB. KpekuHr
QJIKaHOB, pa3JIMYHBIC BUJBI KPEKWHTA, MPUMEHECHUE B MpOMBbINUIeHHOCTH. [Tuponus u
KOHBEPCHSI METaHa, N30MepHU3allisl aIKaHOB.

CriocoObl  momy4eHust ankaHoB. [IpoMbIuieHHBIE CITIOCOOBI TONYYEHHS alKaHOB:
MOJly9eHUEe W3 TPUPOJHBIX HCTOYHHUKOB, KPEKWHT TapadWHOB, IONyYCHUE
CUHTETUYECKOro OcH3WHa, ra3u(uKanus yris, THAPUPOBaHUE aJIKCHOB. JlabopaTopHbIe
CHOCOOBI TOJyueHUs] ajKaHOB: CUHTE3 Bropua, nexkapOOKCHIMPOBaHUE, THIPOIIH3
KapOuaa almOMUHHS.

OO6macTi MpUMEHEHUS aJIKaHOB.

AKTYaJIbHOCTh TEMBI IS CEIHATbHOCTH.

Tema 2.2 AIKeHBI.

NS

o

Cooepoicanue yuebHo2o mamepuana.
[ToHsiTHE AJIKEHOB.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI STUJIEHA U aJIKEHOB.
I'omostoruueckuii psit v o0mas hopmyJia aTKEHOB.
N3oMepust STUIIEHOBBIX YIIIEBOAOPOIOB: MEKKIACCOBAs, YIIIEPOIHOTO CKEJIETa,
MIOJIOKEHUSI KPATHOM CBSI3U, T€OMETpUUECKasl.
Oco0eHHOCTH HOMEHKJIATYPbI STUJICHOBBIX YIJICBOIOPO/IOB, HA3BAHUS BaXKHEHIITHUX
paauKaioB.
®u3nyeckue CBOWCTBA aJIKEHOB.
XUMHYECKHE CBOMCTBA aJIKEHOB. DJICKTPOPUIbHBIN XapaKTep Peakiyii, CKJIOHHOCTh
K peaKuysM IPUCOEANHEHNUS, OKUCIICHUS, TTOJIUMEPU3ALIUH.
[IpaBumo MapKOBHHKOBA U €T0 AJIIEKTPOHHOE 000CHOBaHWE. Peakim
rajJjoreHupoBaHus, TUHAPOraJIOr€HUPOBAHMS, THIpaTallui, TUAPUPOBaHUA. MexaHu3m
Ag-peaxnuii. [lorsTre o peaknusix nojauMmepusanun. [ openne ankeHoB. Peaxium
OKHUCJICHUS B MATKUX U JKECTKUX ycloBUsAX. Peakuus Baruepa u ee 3HaueHUs 1151
00HapyKeHHS HENPECNLHBIX YTIIEBOJI0PO/IOB, MOIYYCHHUS TITUKOIIEH.
IIpuMeHeHre 1 CIIOCOOBI TTOTYICHIS alIKeHOB. VCITob30BaHNE BHICOKOM
PEaKIMOHHOM CITIOCOOHOCTH AIKEHOB B XMMHUYECKOW MPOMBIIIUIEHHOCTH. [[puMeHeHne
STUIIEHA | NTpornieHa. [IpoMBIIIIeHHbBIE CITOCOOBI MOTYYeHUS AIKEHOB. Peakiuu
JETUAPHUPOBAHIS M KPEKUHTA ajkaHoB. JIabopaTopHbIe CIIOCOOBI MTOTYICHIS AJIKSHOB.

10. AKTYyaJTbHOCTh TEMBI JJIs CIICIINATBLHOCTH.

OK 01, OK 02

Tema 2.3 AIKaTHEeHBI.

Cooepotcanue yuebHo2o mamepuana.

OK 01, OK 02




1. IIpoBepounas padota Ne 1.
2. Anxaguensl. [lonstue n knaccudukanus IMEHOBBIX YIIIEBOIOPOJIOB IO B3AUMHOMY
PacHOJIOKEHHIO KPAaTHBIX CBA3EH B MOJIEKYJIE.
3. Oco0eHHOCTH 3IEKTPOHHOTO U POCTPAHCTBEHHOT'O CTPOSHHS COMPSKEHHBIX
nueHoB. [loHATHE 0 T-37EKTPOHHOM cHCTEME.
4. HowmenkiaTypa IMEHOBBIX yII€BOJOPOJIOB.
5. Oco0eHHOCTH XUMHYECKHX CBOMCTB CONPSKEHHBIX JHUEHOB, KaK CIIEACTBUE UX
3JeKTPOHHOT0 cTpoeHus. Peakiuu 1-2 u 1,4-npucoenunennsd. [lonmumepuzanus
JTUECHOB.
6. CrnocoObl MONMy4YeHNsT ANSHOBBIX yTIIeBo1opoaoB: pabotsl C.B. Jlebenena,
JEeTUAPUPOBAHUE ANKAHOB.
7. AXTyaqbHOCTB TEMBI IJIsl CIEHUATBHOCTH.
Tema 2.4 AJIKUHBI. Cooepoicanue yuebHo2o mamepuana.
1. IloHATHE aNKHHOB. OK 02
2. DJeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTUIIeHA U IPYTUX aJIKHHOB.
3. Tomonoruueckuii psag u oomas GopMmysia aJKHHOB.
4. HomMmeHKIaTypa alleTUICHOBBIX YIJIEBOJOPOAOB.
5. M3oMepust MexXKIaccoBasi, yriIepOIHOTO CKEJIETA, MOJI0XKEHUS KPaTHOU CBSI3U.
6. XuMmHYeCcKHe CBOWCTBA U MPUMEHEHHE aTKUHOB. OCOOEHHOCTH peakiuii
MPUCOEIMHEHNUS 10 TPOMHOMU yraepoa-yriepoanoi cszu. Peaknus Kydeposa.
ITpaBuino MapkoBHHKOBA IPUMEHUTEIBHO K anieTuiaeHaM. [logsmkHoCTs aToMa
BOZI0pO/Ia (KUCTIOTHBIE CBOMCTBA allKMHOB). OKHCIeHUE aKUHOB. Peakrus
3eMUHCKOTO.
7. llpuMeHeHHne aueTHICHOBBIX YIiIeBOAOPOAOB. [lonmuBrHMIaLIETAT.
8. Tlomyuenue ankunoB. [lonydeHue aneTuaeHa NMPOIU30M METaHa U KapOUIHBIM
METOJIOM.
9. AKTyaJlbHOCTb TEMBI JUISl CIIELUAIEHOCTH.
Tema 2.5 Cooeporcanue yuebHo2o mamepuanda.
ApomaTHyecKue 1. TIpoBepounas pabora Ne 2. OK 01, OK 02
YIJ1€BO0PO/IbI. 2. BeHzon Kak NpencTaBHTENb apeHOB. Pa3zBuTHe MpeicTaBIeHU O CTpoeHHH OeH30Ja.
CoBpeMeHHBIE MPEACTABICHUSI 00 DJIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOCHHU
Oenzoa. O0pa3oBaHNE APOMATHICCKOM TT-CHCTEMBI.
3. Tomonoru 6eH3oia, X HOMEHKIATypa, oomas gopmyna.
4. Homenkiatypa Jaisl Ju3aMeElICHHBIX TPOU3BOJHBIX OCH30NA: opmo-, Mema-, napa-
pacmoIoKeHHe 3aMeCTUTENEH.
5. ®usuyueckue CBOMCTBA ApPEHOB.
6. Xwumpueckue cBOWCTBa apeHoB. [Ipumepsl peakmuil 37IeKTpO(UIBHOTO 3aMEUICHHUS:

raJloreHUpoBaHue, alkmwinpoBanue (katamuzatopbl @punens—Kpadrca), HUTpOBaHUE,




11.

cynbhupoBanue. Peakiuy ruipupoBaHus U MPUCOSIUHCHUS XJIopa K OCH30ITy.
Oco0eHHOCTH XMMHYECKUX CBOMCTB TOMOJIOIOB OEH30J1a.

B3aumHoe BiMsIHHE aTOMOB Ha MPUMEpPE FOMOJIOTOB apeHOB. OpHEHTAIUS B PEAKIIHMIX
anekTpoduibHOro 3amenienus. Opuentantsl [ u Il pona.

[IpumeHeHre U TONy4YeHre apEeHOB.
. IlpuponHble MCTOYHUKH apOMATHYECKUX YTIIEBOJOPOAOB. ApOMAaTH3alus AlKaHOB H

IUKJIOAJIKaHOB. AJ'IKI/IJ'II/IpOBaHI/IC OeH3oia.

AKTyaJ'IBHOCTI) TCMBI U1 CIICHIMUaJIbHOCTH.

Tema 2.6 IIpupoanbie
HCTOYHUKH
yIJIeBOOPOIOB.

Sl .

e e

12.

13.

Cooepotcanue yuebHo2o mamepuaia.

KontponbsHas padorta Ne 1.

Hedts. Haxoxnenue B mpupo/ie, cocTaB v GU3NUECKUE CBOWCTBA HEPTH.

TomnmuBHO-3HEepreTHyeckoe 3HaueHrne HeTu. [IpombiienHas mepepadoTka HeTH.

Pextudukanms HedTH, OCHOBHBIE (DPaAKITUH €€ pPa3AeICHUs, X UCTIOIh30BAHHE.

Bropuunas nepepabotka HerenpoaykToB. PexTudukanus Mazyta npu

YMEHBIICHHOM JIaBJICHUH.

Kpexunr HepTenpoaykToB. Pasinunble BUABI KPEKUHTA.

Wzomepuzanus ankaHOB. AJKWINPOBAHKE HEMPEACTbHBIX YIIIEBOJOPOIOB.
Pudopmunr nHedrenpoaykroB. KayecTBo aBTOMOOMIIBHOTO TOTLTHBA.
OKTaHOBOE YHCIIO.

[IpuponHslii 1 oy THEIH HedTsAHOM ra3. CpaBHEHHE COCTaBa MIPUPOTHOTO U

MOITyTHOTO Ta30B, UX MPAKTUYECKOE UCIIOJIL30BAHNE.

. KamenHs1i YTOJIb. OcHOBHEIC HaIlpaBJICHUA UCIIOJIb30BAHUA KaMCHHOI'O YIJIA.
. KokxcoBanne kaMeHHOT0 yris, BaKHEUIIIHE MNPOAYKTHI 3TOTO MPOIECCa: KOKC,

KaMEHHOYTOJIbHast CMOJIa, HaJIcMOJIbHAs Boa. CoelMHEHMs], BbIIETIsIeMbIE U3
KaMEHHOYT'OJIbHOM CMOJIBL.

DKOJIOrn4ecKue aceKThl JOOBIYH, TepepadoTKU U HCTIOIb30BaHHUS TOPIOYNX
HCKOIIAEMBIX.

AKTyaJIbHOCTb TE€MBI ISl CHEIMATIbHOCTH.

OK 01, OK 02, OK
07

Paszpnen 3. Kuciopoaconep:kamue opraHu4eckue coelMHEeHUs

10

Tema 3.1 CnupThl.

N

NN kW

Cooeporcanue yuebno2o mamepuanda.
Crpoenue u knaccudukanus cnuptoB. Kiaccudukanus CliupToB 1Mo TUITY
YTIIEBOAOPOIHOTO PaJUKaja, YUCITy THIPOKCHIBHBIX TPYII U THITY aTOMa yriepoja,
CBSI3aHHOTO C THAPOKCHUIIBHOM TPYIIION.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE THAPOKCUIIBHOM Tpymibl. Briusaue
CTPOCHUSI CITUPTOB Ha WX (PU3UUECKUE CBOICTBA.
MesxMomeKyIsipHast BOXOPOJHAS CBSI3b.
I'omonornyeckuit psia npeaeabHbIX OJHOATOMHBIX CIIMPTOB.
N3omeprsa n HOMEHKJIaTypa alKaHOJIOB, X 001mas ¢popmya.
XMMHUYECKHE CBOMCTBA aJIKaHOJI0B. PeakIMOHHAs CIIOCOOHOCTh NPECIIbHBIX

OK 01, OK 02, OK
07,IIK 1.1




OJTHOATOMHBIX CITUPTOB.

7. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPTAaHUYECKHUX M HEOPTaHMIECKUX
coeanHeHuH, copepxkamux OH-rpynmy: Kuciot, ocCHOBaHUH, aM(OTEPHBIX
COeAMHEHHH (BOABI, CIUPTOB). Peakunu, moaTBep kK aromiiue KUCIOTHbIE CBOWCTBA
cnupToB. Peaknuu 3aMenieHus TiIpOKCHUIBHON Ipynnbl. MexXMoaeKysipHas
JIETUpATAIHS CIIUPTOB, YCIOBHUS 00pa30BaHuUs MPOCTHIX APUPOB.

8. CnoxHble 3(UpPbl HEOPTAHUYECKUX U OPTAaHUYECKUX KHCIIOT, PeaKUuH
stepudurannu. OKUCIEHHE U OKUCIUTEIBHOE JeTHAPUPOBAHIE CIIUPTOB.

9. Cmoco6s! momyueHus ciupToB. [ uaponu3 rajoreHankanoB. [ maparanus arkeHoBs,
yCIIOBUS €€ poBe/icHHs. BoccTaHoBneHHE KapOOHUIIBHBIX COCAMHEHHH.

10. OTnenbHBIE TPEACTaBUTENHN ANKAaHOIOB. METaHoJI, €T0 MPOMBIIIUIEHHOE MTOTy4YeHHe U
MIPUMEHEHHUE B MPOMBIIIICHHOCTH. bronorndeckoe 1eicTBHE METaHOIA.
®U3HONOrHYECcKOe JSHCTBUE ATAHOA.

11. MHOroaTtoMHbIE CITUPTHL.

12. M3oMmepus 1 HOMEHKJIATypa NpeaCTaBUTENEH IBYX- U TPEXaTOMHBIX CIIUPTOB.

13. Oco0eHHOCTH XUMHUYECKHX CBOHCTB MHOTOATOMHBIX CITUPTOB, X KAYECTBEHHOE
oOHapyXeHHE.

14. OtnenbHbBIC MPEACTABUTEIIN: ITHIICHTIIUKOJIb, MIIULEPHH, CIIOCOOBI UX MOIY4YCHUS,
MIPaKTHIECKOE MPUMEHEHNE.

15. AKTyalbHOCTH TEMBI JJIs CIICIUATBbHOCTH.

Tema 3.2 ®eHobI. Cooepoicanue yuebHo2o mamepuana.
1. DiexTpoHHOE U MPOCTPAHCTBEHHOE CTpOeHKE (eHoa. 2 OK 01, OK 02, OK
2. B3zauMHOE BIUSHUE apOMATUYECKOTO KOJbIa U TUAPOKCUIBHOM TPYIIIIbL. 07

3. Xumuueckue cBoiicTBa peHomna Kak GyHKIHS er0 XHMUYECKOTO CTPOCHHUSL.
BpomMupoBanne genona (kauecTBEHHAs! peakiys), HAITpoBaHUE (ITMKPUHOBAs
KHCJIOTa, €e CBOWCTBA U MpuMeHeHne). OOpa3oBaHNe OKpAIIEHHBIX KOMIUIEKCOB C
nonom Fe*,

4. Tlpumenenue (eHoNa.

5. TlonyueHwue GeHONA B TPOMBIIIIICHHOCTH.
6. AKTyallbHOCTh TEMBI JUIsl CIICIUATbHOCTH.
Tema 3.3 Anbaeruabl Cooeporcanue yuebrnoco mamepuana.
U KETOHBI. 1. TIIposepounas padota Ne 3. 2 OK 01, OK 02
2. T'omonorudeckue psjbl aIbJeTHJI0B U KETOHOB.

3. llonsaTue o KapOOHMIBHBIX COEANHEHUSIX. DIEKTPOHHOE CTPOECHUE KapOOHMITBHOMN
TPYIIITEL.

4. H3omepus U HOMEHKJIATypa aJbJIETUI0B U KETOHOB.

®dusnveckrie CBOMCTBa KAPOOHMIIBHBIX COSAMHEHUH.

6. XUMHUYECKHE CBOMCTBA aJIbAECTUIOB U KETOHOB. PeakIimoHHas CIIoCOOHOCTE
KapOOHWIBHBIX COSAMHEHNH. Peakiiu OKUCIIEHUs allbJeTHIO0B, KAYeCTBEHHBIC

|92




peaKIuy Ha abJCTHIHYIO TpyHIy. Peakiyu moiukoHIeHcalu: 00pa3oBaHue
(heHoohopMaTbISTUIHBIX CMOJT.

7. llpuMeHeHHE U OTyUYeHHE KapOOHWIBLHBIX coeanHeHu. [IpuMeHeHne abaeruaoB U

KETOHOB B OBITY U IIPOMBIIIJICHHOCTH.

ATbIerunpl ¥ KETOHBI B ipupoae (3¢upHbIe Macia, GepoOMOHE).

9. llomyueHne kKapOOHWIBHBIX COSAMHEHNH OKHCICHHEM CIIPTOB, THIpaTalueit
AJIKUHOB, OKHCIICHUEM YTJICBOJIOPOJIOB.

10. OTnenbHbBIE MPEACTABUTENN ANBJIETHIOB U KETOHOB, CIICIU(UICCKUE CITOCOOBI X
MOJIyYEHUS] U CBOMCTBA.

11. AKTyalbHOCTh TEMBI JJi CIICHHUATBbHOCTH.

*®

Tema 3.4 KapooHoBble
KHCJIOTBI.

Cooepoicanue yuebHo2o mamepuana.

1.  TloHsaTme o KapOOHOBBIX KUCIOTaX M MX KIaCCH(UKAIIHS.

2. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHNE KaPOOKCHIIEHON TPYIIIIHI.

3. T'omonoruyeckuii psia npeaeabHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT, UX
HOMEHKJIaTypa 1 U30MEpPHSL.

4.  MexMoIeKyIsIpHbIe BOJOPOIHEIE CBSI3H KapOOKCHIBHBIX TPYIII, X BIUSHUE HA
¢u3nUecKkue cBOMCTBa KAPOOHOBBIX KHCIIOT.

5. XUMHYECKHE CBOMCTBA KApOOHOBBIX KUCIIOT. Peakiinu, WilTioCcTpUpyOIIne
KHUCIIOTHBIE CBOMCTBA U UX CPABHEHUE CO CBOMCTBAMU HEOPTaHUYECKUX KUCTIOT.
O6pazoBanue (pyHKIIMOHATHHBIX TPON3BOAHBIX KAPOOHOBBIX KHCIIOT. Peakiiim
sTepUPUKAINU. AHTHAPHUIIBI KAPOOHOBBIX KUCIIOT, HX MOJYyYSHNE W IPUMEHEHHE.

6.  CnocoOsbl morydeHus: KapOOHOBBIX KUCIIOT.

7.  OtnenbHbIEC IPEACTABUTENN U UX 3HAYEHUE.

8. OO611re crocoObI MOJMyUYSHHUS: OKHCICHHE AIKaHOB, AJIKCHOB, MIEPBUYHBIX CITUPTOB,
aJbJIETU/IOB.

9.  Baxseiimme nmpencTaBUTENN KapOOHOBBIX KUCIIOT, UX OMOJIOTHYEcKast PoIib,
criennpUIecKue CocoObl MOyYeH s, CBOWCTBA U MPUMEHEHNE MyPaBbUHOH, YKCYCHOH,
NaJbMUTHUHOBOM M CTEAPUHOBOM; aKPUIIOBOW U METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBON U
JIMHOJIEHOBOM; II[aBEJIEBOM; OEH30MHOM KUCIIOT.

10. AKTYaJIbHOCTb TEMbI AJIs CIICLUAJIbHOCTH.

OK 01, OK 02

Tema 3.5 Cio:kHbIe
3¢upsbl1. ZKupsl.

Cooeporcanue yuebrnoco mamepuana.
1. CrpoeHne ¥ HOMEHKIATypa CIOXHBIX S(GUPOB, MEXKKIACCOBas H30MEpHUS C
KapOOHOBBIMH KHCIIOTaMHU.

2. Cnoco0Obl moiydeHHs CIOXKHBIX 3QupoB. OOpaTUMOCTh peakiuu dTepudukanuu u
(akTOpbI, BIUSIONINE HA CMEIIEHHE PABHOBECHSI.

3. OO6pazoBaHue cioxHbIX nmonud¢upos. [lonmusTunentepedranar.

4. JlaBcaH Kak NpeACTAaBUTEIb CHHTETHYECKHX BOJIOKOH.

5. XuMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX dHUPOB.

6. Kupsbl Kak cioxxHble 3(UpbI MIHIEPUHA.

OK 01, OK 02




Kap6OHOBI)IC KHCJIOTHI, BXOAAIINUE B COCTAB JKUPOB.
3aBHUCUMOCTD KOHCHUCTCHIHHU JXHUPOB OT UX COCTABA.
XHWMHUYECKHE CBOMCTBA JKHUPOB: TUAPOJIN3, OMBUICHUC, TUAPHUPOBAHUC.

. Buonorudeckas posib )KUPOB, UX HCIIOJIB30BAHUE B OBITY M MMPOMBIIUICHHOCTH.
. Comn kapOOHOBBIX KUCIIOT. MBIa.
. AKTYyallbHOCTb TEMBI JUIs CIICITUATLHOCTH.

Pasznen 4. YriaeBoanl

(o)

Tema 4.1 YriieBoanl.
Kaaccndpuxanus.

—_

b

Konrtponbnas padora Ne2.

ITonsiTre 06 yriaeBogax.

Knaccudukamus yrneBonoB. MoHO-, - U TOJMCaxXapuIbl, IPEACTABUTENH KaxI0iH
TPYIIIBI YTIIEBOIOB.

buonoruueckas posb yrieBoJoB, UX 3HAYCHHUE B )KM3HH YEIIOBEKa M OOIIECTBA.
AKTYaJIbHOCTh TEMBI JJIs CHEIHATbHOCTH.

OK 01, OK 02

Tema 4.2
Monocaxapuasbl.

Nownks

10.
11.
12.
13.

Cooepoicanue yuebHo2o mamepuana.
MoHocaxapubl.
CrpoeHue U onTHYecKas H30MepHs MOHocaxapumoB. VX kiaccudukanus mo 4uciy
aTOMOB yIJIepoAa U pUpoe KapOOHUIBHON TPYIIIBI.
Gopmyner Gumepa u  Xeyopca Ans U300paKEHUs] MOJIEKYJ MOHOCaXapHIOB.
OrtHecenne MoHOcaxapunoB k D- u L-psny.
Baxueiliue npencTaBUTEIN MOHO3.
I'mroko3a, cTpoeHue ee MOJIEKYJIbI M (PU3NYECKUE CBOWMCTBA.
Tayromepus.
XUMHYECKHE CBOMCTBA TJIOKO3BI: PEAKUHHU I0 AIBJCTHAHOW rpynne («cepedpsHoro
3epKasay, OKHCJICHHE a30THOM KHCIOTOH, THIpHUpOBaHME). Peakuuu TIIIIOKO3BI Kak
MHOTOaTOMHOT'O CIHpTa: B3aMMOEMCTBHE TIIOKO3bI ¢ Tuapokcuaom wmenu(ll) mpu
KOMHAaTHOM TeMIlepaType M HarpeBaHWd. Paznuusble THUIBI OpOXKEHHs (CIIUPTOBOE,
MOJIOYHOKHCIIOE).
I'roko3a B nipupoje.
buonornyeckas poijib 1 IPUMEHEHHUE TIFOKO3bI.
®pyKTO3a Kak N30Mep TIIFOKO3BI.
CpaBHEHHUE CTPOCHHUS MOJIEKYJIBI M XUMUYECKUX CBOWCTB TIIOKO3bI U (PPYKTO3BI.
OpyKTO3a B IPUPOJIC U €€ ONOTIOrHUYecKast Poib.
AKTYaJIbHOCTh TEMBI I CHEMAIBLHOCTH.

OK 01, OK 02, TIK
1.1

Tema 4.3
Aucaxapuabl.
osmcaxapuasbl.

Cooeporcanue yuebHo2o mamepuana.
Hucaxapusl. CTpoeHHE AUCAXAPHIOB.
Cnocob counieHeHus NUKIoB. BoccTaHaBMBaronie 1 HEBOCCTAHABINBAIOIHE
CBOWCTBA JUCAaXapHIOB KaK CJIEACTBUE COUWICHEHHS LIUKIIA.
CrtpoeHune u XMMHYECKHEe CBOMCTBA Caxapo3bl.

OK 02, OK 07




4. Tlonucaxapuzapl. O01Iee CTPOCHUE MOTMCAXAPHIOB.

CtpoeHune MOJIeKyJIbl KpaxMaa, aMiiIo3a i aMAJIONIEKTHH.

6. ®dusnyeckue CBONCTBA Kpaxmalia, €ro HaX0XK/ICHUE B MIPUPOJIC U OMOJIOTHIeCKas
pOIIb.

7. XuMHYecKue CBOMCTBA Kpaxmara.

CtpoeHue 371eMeHTapHOTO 3BEHA IIeJUTFOJIO3bI.

9. BhusHHE CTPOCHHUS MOJIMMEPHOM 1eNu Ha (PU3MUYSCKUEC U XUMHUYECKUE CBOMCTRA
LEJUTIOJIO3HI.

10. I'maponu3 MeToI036I, 00pa30BaHUEe CIOKHBIX 3(DHUPOB ¢ HEOPTaHUICCKUMHA U
OpPTaHMYECKUMH KUCIOTaMHU.

11. IToHATHE 00 UCKYCCTBESHHBIX BOJIOKHAX: allETATHBIH IIEJIK, BUCKO3a.

12. Haxosx/ieHue B IPUPO/Ie M OMOTIOTHIECKast POJTh [IEJUTION036I.

13. paBHEHHUE CBOICTB Kpaxmasia U LEJUTIOIO03BL.

14. AKTyaJlbHOCTH TEMBI JJIs CIICIIUATBbHOCTH.

9]

*®

Pasnes 5. AzoTocoaep:kamm

€ OPraHUuYCCKUE COCITUHCHU S

Tema 5.1 AMUHBI.

—

@

= 0 0~

Cooepotcanue yuebHo2o mamepuaa.

KonTponbHas padora Ne 3.
[onsiTie 06 aMuHAaXx.
Knaccudukanus u u3omepust amuHos. [lepBuyHble, BTOPUYHbBIE U TPETUYHBIC AMUHBI.
Knaccudukanys aMrHOB 1O TUIY YIJICBOZOPOAHOTO paAMKajia U YMCIy aMUHOIPYI B
MOJIEKYJIE.
l'omonornyeckue psabl TpeACTbHBIX alTUPaTHYeCKUX W apoMaTHYeCKUX aMHHOB,
M30MEpHs U HOMEHKJIAaTypa.
XHUMHUYECKHE CBOMCTBA aMHHOB.
AMUHBI KaK OpraHMYECKHE OCHOBAaHHS, HMX CpPaBHEHHE C aMMHUAKOM M JAPYyTUMH
HEOPraHMYeCKHMMHU OCHOBaHUSIMHU.
CpaBHEHHE XMMUYECKUX CBOUCTB alr(PaTHUECKUX M apPOMATHIECKUX AMHHOB.
O6pa3oBaHue aMHUIOB.
IIpumenenue u nomydeHne amuHoB. [lonyuenne amunos. Pabotsr H.H.3unnna.

. AKTyaJIbHOCTb TEMBbI JUIsl CIIEHUATLHOCTH.

OK 02

Tema 5.2
AMHHOKHCJIOTBI.
beaku.

MY

@

Cooeporcanue yuebrnoco mamepuana.
AMHHOKHCIIOTEL.
[TonsiTre 06 aMUHOKHCIOTAX, UX KIacCH(DHUKAIHS U CTPOCHUE.
Onrryeckas I30MepHs Ol-aMUHOKHUCIIOT.
HomeHnknatypa aMMHOKHCIIOT.
JIBOWCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB AaMHHOKHCIOT M €€ TPUYUHBL
bunossipasie nOHBI. Peakiuu KOHIEHCaIU K.
IlenTrmHast cBs3Eb.

OK 01, OK 02




7. CuHTeTHYeCcKHEe BOJOKHA: KamnpoH, HaHT. Kinaccudukaius BoIOKOH.

8. llomyueHne aMHHOKHCIIOT, NIX IPUMEHEHHE U Onostorndeckas PyHKIHs.

9. benku. benku xak npupogHBIE MTOTUMEPHI.

10. IlepBuuHasi, BTOpHYHAsA, TPETUYHASL M YETBEPTUUHASI CTPYKTYPHI OEIKOB.

11. ®ubpunnsapHsIie U TI00YIAPHBIE OEIKH.

12. Xumudeckue CBOMCTBa OEITKOB: TOPEHNUE, IEHATYpaLys, THAPOIIN3, KAYeCTBEHHBIS
(1BEeTHBIC) peaKIry.

13. buonoruyeckue GyHKIUH OETIKOB, UX 3HAUCHHE.

14. AKTyaJIbHOCTBH TEMBI JUIS CIICIIHATLHOCTH.

Paszgen 6. Buosornyecku

AKTUBHbIC COCAUHCHUSA

Tema 6.1 Cooepoicanue yuebHo2o mamepuana. 2 OK 01, OK 02
HyxkienHnoBbie 1. KontponpHas padora Ne 4.
KHCJI0ThI. PepMeHTHI. 2. HyxknenHOBbIE KUCIOTHI KaK IPUPOAHBIE TOIUMEPBI.
3. HyxseoTusl, UX CTPOEHHE, TPUMEPBI.
4. @epmentsl. [lonarue o pepmeHTax Kak 0 OMOJOrHYECKUX KaTaIN3aTOpax OENKOBOH
HPUPOABI.
5. OcoOEHHOCTH CTPOEHUS B CBOIMCTB B CPABHEHHUHU C HEOPTaHIMUECKUMHU
KaTaau3aToOpaMu.
6. OcoOeHHOCTH CBOMCTB (PEpMEHTOB: CEIEKTUBHOCTH U IPPEKTUBHOCTS.
7. 3aBHCHMOCTH aKTUBHOCTH ()€PMEHTOB OT TeMmepaTypsl U pH cpenpl. 3HaueHne
(hepMEeHTORB B OMOJIOTHH.
8. AKTyambHOCTH TEMBI JJIS CIICIIMATBLHOCTH.
Tema 6.2 BuramuHbI. Cooeporcanue yuebno2o mamepuand. 2 OK 01, OK 02, OK
I'opmonsl. JlekapcTBa. 1. Bwramusnsl. [IonsATHE 0 BUTAMHHAX. 07
2. BopopactBopuMmsle (Ha mpumMepe ButamMuHoB C, rpynms! B u P) u sxupopacTBopumMebie
(Ha mpumepe ButamMuHOB A, D 1 E).
3. ABUTaMHHO3bI, THIIEPBUTAMHUHO3bI U THIIOBUTAMHHO3BI, UX TPOUIAKTHKA.
4. Topmownsl. [TorsTHEe 0 TOPMOHAX Kak OMOIOTHYECKH aKTUBHBIX BEIIECTBAX,
BBITIOTHSIOMINX SHAOKPHUHHYIO PETYIISAIHIO )KU3HEESITETHOCTH OPTaHU3MOB.
5. Knaccugukanus ropMOHOB: CTEPOHIbI, TPOU3BOIHBIE AMUHOKHUCIIOT,
MOJIMITENITHIHBIE U OEITKOBbIE TOPMOHBI.
6. JlexapctBa. [lonaTue o nekapcTBax Kak XUMHOTEPAIIEBTHYECKHX TpenapaTax.
7. TD'pynriel nekapcts: CyibhaMuabl (CTPENTONHT), AaHTHONOTUKH (TICHUIIAIINH),
AHTUIUPETHKH (aCITUPUH), aHATBIETUKY (aHAJIBIHH).
8. AKTYambHOCTH TEMBI JIJISI CIISITHATHLHOCTH.
CemecTtp 2. Pasnen 1. TeopeTuueckue 0CHOBbI XMMHH 28
Tema 1.1 Xumusi-HayKa o Cooepotcanue yuebHo2o mamepuana. 2 OK 01, OK 02, OK

BemecTBax. OCHOBHBIE

L.

Xumus — HayKa O BCIICCTBAX. HaquHe METOJbI ITIO3HAHWA BEIICCTB U XUMHNYCCKUX

04, OK 07




MOHATHUA XUMHH.

SIBJICHUI: Ha6J'IIOI[€HI/I6, HU3MEPCHHUEC, SKCIICPUMCHT, aHaJIU3 U CUHTE3.

2. Xwumudeckue rmeMeHThl. CIocoObl CyIIecTBOBAHMS XUMHYECKUX IIIEMEHTOB: aTOMEI,
MPOCTHIE U CJIOKHBIE BEIIECTBA.
3. Cocras BemiecTBa. YnCTbIC BEIECTBA U cMecH Pazmiuust MeX Iy CMECSIMH
XUMHYECKAMHU COETMHEHUSIMHI
4. BemecTBa MOCTOSHHOTO U MIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTB.
5. BemiecTBa MOJIEKYISIPHOTO 1 HEMOJIEKYJIAPHOTO CTPOCHUSI.
6. AXTyampHOCTB TEMBI JIsl CIEIHATBHOCTH.
Tema 1.2 Xumusi-HayKa o Cooepotcanue yuebHo2o mamepuaa. OK 01, OK 02, OK
BemecTBax. OCHOBHBbIE 1. Croco0bl 0TOOpaKEHHUS MOJICKYJI: MOJICKYJISIPHBIC M CTPYKTYPHBIC (hOPMYJIBL; 04, OK 07
MOHATHS XUMUH. IapoCTeP KHEBbIE U MacIITaOHBIE MPOCTPAHCTBEHHBIE MOEIN MOJEKYJI.
2. Usmepenwue BemectBa. Macca aTOMOB H MOJIEKYJI. ATOMHAs €THHHUIIA MacCHI.
OTHOCHUTENLHBIE ATOMHAS U MOJICKYJIApHAasA MacChI. KonnuectBo BeIIeCTBa 1
€IUHUIIBI €70 U3MEPEHUS: MOJIb, MMOJE, KMOJIb. Uncio ABoraapo. MomnsipHas
Macca.
3. ArperarHbie COCTOSIHHS BEIIECTBA: TBEPI0C (KPUCTAUIMYECKOe U aMOp(HOE),
JKHUJIKOE U ra3000pa3Hoe.
4. 3axoH ABOTaJpO W €ro CIIeACTBHSL.  MOJSIpHBIN 00BEM BEIECTB B Ta3000pa3HOM
cocrossann. OO0BeAMHEHHBIN Ta30BhIH 3aKOH U ypaBHeHne MenneneeBa—KianeiipoHa.
5. MaccoBas u 00beMHas 1011 KOMIIOHEHTOB CMECH.
6. AXTyallbHOCTB TEMBI JIJIsl CIEIHATBHOCTH.
Tema 1.3 Xumusi-nayka o Cooeporcanue yuebHo2o mamepuanda. OK 01, OK 02, OK
BemecTBax. OCHOBHBIE 1. Pemenne 3amad Ha HaXO0XIEHHE MACCHI, 00bEMA, KOJIMYECTBA BEIECTBA, MACCOBOM 04, OK 07
MOHATUS XUMMH. JIOJIH DJIEMeHTa B (QopMyJiax BEIIeCTB.
2. CamocTtosTensHas padoTa.
3.  AKTyalbHOCTb TEMBI JIJIsl CIIEIUATHHOCTH.
Tema 1.4 CTpoenue aToma. Cooepoicanue yuebHo2o mamepuana. OK 02, OK 04
1. IlpoBepounas pa6ora Ne 1.
2. Atom — cnoxHas yactrna. J{okazaTenbCTBa CIOKHOCTH CTPOSHHS aTOMa: KaTOJIHBIC U
peHTreHOBCKHE JTy4uH, (GoTodhdeKT, paiuoakTUBHOCTb, JIEKTPOIIH3.
3. Ilnanerapnas mojenb atoma 3. Pesepdopna. Ctpoenne atoma o H. Bopy.
CoBpeMeHHBIE TIPEICTaBICHNS O CTPOSHUH aToMa. KopmycKyspHO-BOJTHOBOM
Iyalru3M 4acTHIl MUKPOMHDA.
4. CocraB aTOMHOTO Si7ipa — HyKJIOHBI: TPOTOHBI K HEUTPOHBI. VI30TOIBI M HYKITHIBI.
VYcroituuBocTh aaep.
5. DnextponHas 000104ka aToMOB. [loHATHE 00 ANIEKTPOHHOW OpOUTaNIH U
3JIEKTPOHHOM OOJIaKe.
6. KBaHTOBBIC 4KCJIa: [JIaBHOE, OpOUTATILHOE (IT000YHOE), MATHUTHOE U CIIMHOBOE.




Pacnpenenenue 3;1eKTpOHOB MO SHEPTETUYECKUM YPOBHSM, IOAYPOBHAM U
opOHTAaNsIM B COOTBETCTBUH C IPUHIIMIIOM HAaMMEHBIIEH SHepruu, mpuHIumoM [laymm
u npaswioM ['yHza.

8. DnexTpoHHBIE KOHQUTYpPALIMK aTOMOB XUMHUYECKHX 3JIEMEHTOB.
9. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
10. DnexTpoHHast KIacCU(pUKAIII XUMIUIECKUX dJIEMEHTOB: S-, p-, d-, f~3JIEMEHTHI.
11. AKTyalbHOCTb TEMBI JJI CIIEHUATBbHOCTH.
Tema 1.5 CTpoenne aToma. Cooepoicanue yuebHo2o mamepuana. OK 02, OK 04
1. DnexTpoHHBIE KOH(PHUTYpAIH ATOMOB XUMUYECKIX DIIEMEHTOB: S-, p-OJIEMEHTHI.
2. BrmonHeHue ynpakHEHUH Ha COCTaBJICHHE YIIEKTPOHHBIX U IpadudecKux GopmMym
aTOMOB.
3. AXTyampHOCTB TEMBI IJIsl CIEIHATBHOCTHL.
Tema 1.6 CTpoenne aToma. Cooepotcanue yuebHo2o Mamepuaa. OK 02, OK 04
1. DnexTpoHHbBIE KOH(PUTYpaIlMh ATOMOB XUMUYECKHX 3JIEMEHTOB: d-, f-31eMeHTHI.
2. BbIlonHeHre yNpaXHEHUH Ha COCTaBJICHUE DJJIEKTPOHHBIX M Trpaduveckux (opmy
aTOMOB.
3. AXTyampHOCTB TEMBI IJIsl CTICIHATBHOCTHL.
Tema 1.7 [lepuoanyeckuii Cooepoicanue yuebHo20 Mamepuana. OK 01, OK 02, OK
3aKOH M MePHoANYecKast 1. Orkpoitre [lepuoguyeckoro 3akoHa. [Ipeamocsuiku: HakorieHHe HaKTOIOTUIECKOTo 04
cucrema /.. MenpaeneeBa. Matepuana, pabotsl npenmiectBeHHUKOB (M.B. lebepeiinepa, A.D. lllankyprya,
Jx.A. Hetonenzca, JI.FO. Meitepa), cpe3n xumukoB B Kaprcpys, THUHOCTHBIE
kauectBa [|.1. Menneneesa. Otkpoitue .M. Menaeneesbim Ileproauaeckoro
3aKOHa.
2. llepumonnueckuii 3aK0H U cTpoeHue atoma. M30TonsL.
3. CoBpeMeHHOE MOHATHE XUMUYECKOT0 dleMeHTa. 3aKkoHOMepHOCTh . Mo3mu.
CospemenHas Gpopmynupoka [lepronuaeckoro 3aKoHa.
4. Tllepuonnyeckas cuCTeMa U CTPOSHHE aTOMa.
5. ®usnueckuil CMbICI HOPAJIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB T'PYIIIHI U NIEPUO/A.
[Mepuoanueckoe U3MEHEHHE CBOHCTB JIEMEHTOB: PaJidyca aToMa; SHEPTUU
WOHM3AIINY; IIEKTPOOTPUIIATETLHOCTH.
6. [lpuynrHBI U3MEHEHUS] METAIUTMYECKUX U HEMETAJUIMYECKUX CBOWCTB JJIEMEHTOB B
TpyMIax v Meprojiax, B TOM YUCIe OONBIINX U CBEPXOOIIBIIHX.
7. AKTyaJlbHOCTb TEMBI JUIS CIIELUAIBHOCTH.
Tema 1.8 Ilepuoanyeckmii Cooeporcanue yuebHo2o mamepuanda. OK 01, OK 02, OK
3aKOH U NepuoanyecKas 1. CpaBHEeHHE CBOICTB I€MEHTOB. 04
cucrema JI.L1.MenpeieeBa. 2. 3nauenwue Ilepuoamueckoro 3axona u llepnonndaeckoit cHCTEMbl XUMHYECKUX

3JICMCHTOB I[I/I MeH;[eﬂeeBa JJId pa3BUTUA HAYKHW U IOHUMAaHUs XHMHUYECKOU
KapTUHBI MUpA.




AKTyaIII)HOCTI) TCMBI ]I CIICHMAJIbHOCTH.

Tema 1.9 Buanl Cooeporcanue yuebHo2o mamepuaa. OK 02, OK 07
XHMUYECKOi CBSI3M: 1. IIpomepounas padora No 2.
HOHHAS, KOBAJIEHTHAsI. 2. llonsiTHEe 0O XUMHUYECKON CBSI3U. THIBI XUMHUYECKUX CBS3CH: KOBaJCHTHAsl, MOHHAS,
METaJUIMYECKasi U BOJOPOJHAS.
3. KoBaseHTHas xuMHUeckas CBs3b. JlBa MexaHm3Ma o0Opa3oBaHHMs JTOH CBSI3M:
OOMEHHBIN U IOHOPHO-AKIICTITOPHBIA.
4. OcHOBHBIC MMapaMeTpbl ATOrO0 THUIA CBSI3U: JUIMHA, MPOYHOCTH, YIOJl CBS3H WU
BaJeHTHBI yron. OCHOBHBIE CBOMCTBa KOBAJICHTHOW CBSI3W: HACBIIICHHOCTb,
HOJISIPU3YEMOCTb U IPOYHOCTb.
5. DIJEKTPOOTPHIIATSIILHOCTh U KJIACCU(UKALMSA KOBAICHTHBIX CBA3CH IO 3TOMY
NpPU3HAKY: MOJSpHAas M HENoJsipHas KOBaJEHTHbIE CBs3U. IlONApHOCTH CBS3H U
HOJISIPHOCTh MOJIEKYJIBL.
6. Croco0 mepeKphIBaHUS JJICKTPOHHBIX OpOMTaIeld M KIACCHU(PHUKAIMSI KOBAJICHTHBIX
CBS3€H MO 3TOMY MPU3HAKY: G- U T-CBSI3U.
7. KpaTHOCTh KOB&ICHTHBIX CBs3ed M KiIacCU(UKALUSA HX IO 3TOMY MPHU3HAKY:
OJIMHAPHBIE, NBOIHBIC, TPOHHBIE, IOy TOPHBIE.
8. Tumbel KpUCTAIIIMYECKUX PEUIETOK Yy BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHbBIE U
MOJICKYJISIPHEIE.
9. ®u3nyecKue CBOMCTBA BEMIECTB C ATUMU KPUCTAIIIMUECKUMU PELIECTKAMH.
10. MoHHass xuMmuyeckas CBsI3b, KaK KpallHMI cilydail KOBAJIEHTHOM MOJSPHOW CBA3U
Mexanu3m 00pa3oBaHUs HOHHOM CBSI3H.
11. VloHHbIe KPUCTAUTMYECKUE PEIIESTKH M CBOMCTBA BEIIECTB ¢ TAKMMH KPUCTAJUIAMH.
12. AKTYaJIbHOCTb TEMBI AJI CIIEHUATbHOCTH.
Tema 1.10 Buasbl Cooeporcanue yuebno2o mamepuand. OK 02, OK 07
XHMMHY€ECKOI CBSI3M: 1. Meramm4yeckas XUMHYECKas CBA3b, KAK OCOOBIM THIT XUMHYECKOH CBSI3H,
MeTalJInYecKast, CyILIECTBYIOIINK B METaJNIaX U cilaBax. Ee OTIMYMA U CXOACTBO C KOBAJICHTHOM U
BOJOPOJHAs. MOHHOM CBSI3MH.
2. CBoiicTBa METAJITUIECKOM CBSI3H.
3. Merammueckne KpUCTAUIMYECKHUE PEIISTKN U CBOMCTBA BEIIECTB ¢ TAKUMHU
KpUCTaJUIAMH.
4. BopopoaHast xumMuuecKkas CBs3b. MexaHu3M 00pa3oBaHUs Takou CBsi3U. Ee
KJIACCU(UKAIIMS: MEKMOJICKYJIAPHAs U BHYTPUMOJICKYJ/ISIPHAS BOJIOPOIHBIE CBSI3H.
MonekynsapHble KPUCTAJUIMUECKHUE PEIIETKH AJIs1 ’TOrO TUIIA CBA3H.
5. @®usnyeckue CBOMCTBA BELIECTB C BOJAOPOJHON CBS3bIO.
6. Buosnoruveckas pojib BOAOPOIHBIX CBS3CH B OpraHU3alMU CTPYKTYp OHOTIOIMMEPOB.
7. EnunHas npuposa XMMUYECKUX CBSI3€H: HAMYKE Pa3IMYHbIX THUIIOB CBA3EH B OJHOM

BCLICCTBC, NCPCX0J OJHOI'O TUIIA CBSA3U B z[pyroﬁ u T.II.




AKTyaIII)HOCTI) TCMBI ]I CIICHMAJIbHOCTH.

Tema 1.11 KommiekcHbie
COCAMHEHUH.

Cooeporcanue yuebHo2o mamepuaa.
[oHsATHE 0 KOMIUIEKCHBIX COSMHEHHAX. KOOPIMHAITMOHHOE YUCIIO
KOMIUIEKCOOOpa3oBarers.
BHyTpeHHss v BHEITHSS chepa KOMITICKCOB.
HomMmeHkiaTypa KOMIJIEKCHBIX COEIUHEHUM.
AKTYaJIbHOCTh TEMBI JJIsI CIICIIMATLHOCTH.

OK 02, OK 04

Tema 1.12 KoMmmiekcHbIe
COeTUHEeHHU.

Cooepoicanue yuebHo2o mamepuana.
KowmrmmekcoobpaszoBanue.
3HaueHUEe KOMIUIEKCHBIX COCIMHCHHUM.
AKTYaJIbHOCTh TEMBI IS CIICITHATBHOCTH.

OK 01, OK 02

Tema 1.13 KoMmmiekcHbIe
COeTUHEeHHU.

Ny —

Cooepoicanue yuebHo2o Mamepuana.
CocraBieHHE Pa3HOIUTAHIHBIX KOMILICKCOB.
[TpoBepounas padora Ne 3.

OK 01, OK 02

Tema 1.14 Ionumepsl.

i

Cooepoicanue yuebHo20 Mamepuana.
Heoprannueckue nonumepsl. [lonumepsl — MpocThie BElIECTBA C ATOMHOM
KPHCTAIUTMYECKOH PEIIeTKON: aJuIOTPOIHBIE BUJOU3MEHEHUS yriepoaa (anmas,
rpaduT, KapOuH, QyiuiepeH — B3aUMOCBA3b THOPUIN3aLUN OpOUTaNIeH Y aTOMOB
yriepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM aJNIOTPOIHBIX MOAN(DHUKALNIA); CEIeH 1
TEJUTYp LEMOYETHOTO CTPOCHHSI.
[Tonumeps! — CIIOKHBIE BEIIECTBA C ATOMHOM KPUCTAUTMYECKOH PEIIeTKOM: KBapIl,
KpeMHe3eM (JIMOKCH/IHBIE COCANHEHUS] KPEMHHS), KOPYH/T (OKCH ITFOMHHUS) U

AITFOMOCHJIMKATHI (II0JIEBBIE IIMATHI, CITI0/1a, KAOJUH). MHUHEpalbl ¥ TOPHBIE TOPOJIBI.

Cepa muiactudeckasi. MuHepalibHOE BOJIOKHO — acOecT.

3HavYeHHe HEOPTaHMUECKHUX MPUPOTHBIX TIOIHMEPOB B (HOPMUPOBAHUH OTHOU U3
reoJIOrn4ecKux 000J1049eK 3eMiIH — TUTOCHEpHI.

Oprannyeckue nosmmepsl. Coco0bl UX MOMyYSHHS: PEaKLUH NOTUMEPHU3aLUH U
peaKuy MOJIMKOHACHCALUH.

CTpyKTypbI IOJIMMEPOB: JTUHEWHBIE, Pa3BETBIECHHBIE U POCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHUE MOJIMMEPOB: BYJIKaHU3AIMs KaydyKOB, TyOieHre OEIKOB,
OTBEPIKJICHUE NIOJIMKOHICHCAMOHHBIX OJIUMEPOB.

Knaccugukanus noauMepoB 1o pasInyHbIM IpU3HAKaM.

AKTyalnbHOCTb TEMBI JUIs CHENMAIBLHOCTH.

OK 01, OK 02, OK
07

Tema 1.15 lucnepcHble
CHUCTEMBI.

N —

Cooeporcanue yuebrnoco mamepuana.
[TonsiTHE O TUCTIEPCHBIX CHCTEMAX.
Krnaccudukarius TUCIepCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSHUS
JIUCIICPCUOHHOM Cpelibl U AUCIIEPCHOM (Da3kl, a TakxKe [0 pa3Mepy MX 4acTHIl.
I'pyOoaucriepcHbIE CUCTEMBI: AMYJIBCUU U CYCIIEH3UH. TOHKOAMCIIEPCHBIE CUCTEMBI:
KOJUTOHMJTHBIC (30JIM M TeJIM) M HCTUHHBIC (MOJICKYJISIPHBIC, MOJICKYJIIPHO-MOHHBIC U

OK 01, OK 02, OK
07, TIK 1.1




HMOHHBIE).

O¢pdext Tunrmansa. Koaryasimus B KOJUTOMIHBIX pacTBOPax.

4. 3HaueHHe AMCIIEPCHBIX CHCTEM B )KHMBOM U HEXUBOU MPHUPOJE U MPAKTHUECKON KUZHH
YeoBeKa.

5. DOMyIBCUM U CYCIIEH3WU B CTPOUTENHCTBE, MHUIIEBOW U METUITUTHCKON

MIPOMBIIIUIEHHOCTH, KOCMETHKE.

Buonornueckue, METUIIMHCKUE U TEXHOIOTUIECKUE 30JIH.

7. 3HaueHwme Tenell B OpraHu3aluy )XKUBoi MaTepun. CHHEpe3Hc Kak GaxkTop,
OTIPEACTISIONINI CPOK TOJHOCTH MPOTYKITNH HAa OCHOBe reseil. CBepThIBaHNE KPOBH
Kak OMOJIOTHUECKUI CHHEPE3HC, €TO 3HaUCHHE.

8. AKTYagbHOCTH TEMBI JIJIs CIICIIUATbHOCTH.

W

@

Tema 1.16 PacTBOpHBI. Cooepotcanue yuebHo2o mamepuaa. 2 OK 01, OK 02, IIK
Cnoco0bl BbIpa:KeHUSA 1. IlonsTtue o pactBopax. OU3nKO-XUMHUYECKAs] IPUPOJA PACTBOPEHUS U paCTBOPOB. 1.1
KOHIIEHTPALMH PACTBOPOB. 2. BszauMopelicTBHE paCTBOPHUTENS U PACTBOPEHHOTO BelllecTBa. PacTBOpUMOCTh
BEIIIECTB.

3. AKTyaJbHOCTb TEMBbI JUIS CIICLUAIEHOCTH.
Tema 1.17 PacTBOpBI. Cooepotcanue yuebHo2o Mamepuaa. 2 OK 01, OK 02, IIK
Cnioco0bI BbIpakeHHUs 1. CnocoOsbl BeIpaXeHHsI KOHLIEHTPALIUU PACTBOPOB: MacCOBast I0JIsl PACTBOPEHHOTO 1.1
KOHIIEHTPAllUH PACTBOPOB. BeliecTBa (TIPOIIEHTHAS ), MOJISIPHASL.

2. Pemenwue 3amau.
3. AKTyaJlbHOCTh TEMBI JJIs CIICIIHATHLHOCTH.

Tema 1.18 PacTBOpHbI. Cooepoicanue yuebHo2o mamepuana. 2 OK 01, OK 02, IIK

Cnoco0bl BbIpa:KeHHSA 1. Pemenue 3amau. 1.1

KOHIIEHTPAIlUH PACTBOPOB.

Pa3znen 2. Xumnueckue peaknuu 16

Tema 2.1 Knaccudpuxanust Cooepoicanue yuebHo2o mamepuana.

XHMHUYECKHX pPeaKIuii. 1. IloHsiTHE O XUMUYECKOUN pEeaKLUH. 2 OK 01, OK 02, OK
2. Krnaccudukanus XUMHYECKUX PEAKIINA B OPraHHYECKOW U HEOPTaHUIECKON XUMUH. 04,1IK 1.1
3. Peakmun, unymmue 6€3 N3MEHEHHS KAYECTBEHHOTO COCTaBa BEIIECTB:

QUTOTPONM3AIHS 1 N30MEPH3aLHsL.

4. Peakuuu, naymue ¢ I3MEHEHHEM COCTaBa BEILIECTB: M0 YUCITY U XapaKTepy
pearupyronmx 1 00pa3yronuxcs BemecTB (Pa3IoKeHUs, COeINHEHHS, 3aMeIICHNS,
o0MeHa); 110 I3MEHEHHUIO CTeTIeHEeN OKUCIIEHUS 2JIEMEHTOB (OKUCIUTENBHO-
BOCCTaHOBHUTEJbHBIE U HE OKHUCIUTELHO-BOCCTAHOBUTENILHBIE PEAKIINN); 110
termoBoMy 3ddekty (3K30- 1 FHIOTEPMUIECKHE); TIO (paze (TOMO- U TeTepOTeHHBIE);
0 HarpaslieHHIo (00paTHMBbIE M HEOOpATHMBIE); TI0 HCTIOIB30BAHHUIO KaTaIN3aTopa
(KaTanUTUYECKUE U HEKATAIUTHYECKHE); 10 MEXaHU3MY (paluKalbHBIE,
MOJIEKYJISIDHBIEC M HOHHBIE).




BeposTHOCT IpoTEKaHUs XUMHUYECKUX peakIUil. BHYTpeHHAS SHEPTHsl, SHTAJIBIIHSL.
TenmoBo# 3 heKT XUMUIECKIX peaknuid. TepMOXIMHYeCcKre YpaBHEHNS.
CrannaprtHast SHTaIBNUS peakuii U oOpasoBanus BemecTs. 3akoH [.U. I'ecca u ero
CIEACTBUS. DHTPOIHSI.

AKTyaJIbHOCTh TEMBI JJIsl CHeIHaIbHOCTH.

Tema 2.2 OBP,
KJIaccu(puKanus.

Hw

Cooepotcanue yuebHo2o mamepuaa.
OKHCIUTETHEHO-BOCCTAHOBUTEIBHBIC PEAKIUU.
Crenennb okucnenus. Boccranosurenu u okucnutenu. OKUCICHUE U
BOCCTaHOBJICHHE. BaykHEeHIIE OKUCIUTEIN U BOCCTAHOBUTEIH.
BoccraHoBUTENbHBIE CBOMCTBA METANIOB — IPOCTHIX BEIIECTB.
OKuCIUTEIbHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAJIOB — IMPOCTHIX BCIICCTB.
BoccranoBuTenbHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX dJIEMEHTAMHU B HU3IICH
(oTpumarenpHOI) cTenieHn oKucieHusl. OKUCIUTENFHBIE CBOMCTBA BEIECTB,
00pa30BaHHBIX 3JIEMEHTAMH B BHICIIEH (TIOJIOKUTETIHHOM) CTENICHH OKHCIICHUSI.
OKHCIUTEIBHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA BC€IICCTB, O6pa3OBaHHI)IX
3JIEMEHTAMU B IPOMEXKYTOUHBIX CTEIIEHAX OKUCIICHHUS.
Knaccudukariys OKUCIUTENBHO-BOCCTAHOBUTEBHBIX peaKiuii. Peakiiuu
MEKAaTOMHOI'O U MEKMOJICKYJIAPHOI'0 OKHUCJIICHUA-BOCCTAHOBJICHUA. PeaKHI/II/I
BHYTPHUMOJIEKYJISIPHOT'O OKUCJICHUSI-BOCCTAHOBJICHUS. Peakiny caMOOKHUCIICHHUSI-
CaMOBOCCTAHOBJICHHSA (IUCIIPONIOPIIIOHUPOBAHUS).
AKTyaJ'H)HOCTB TEMBI IJIs CIICIIHMAJIBHOCTH.

OK 01, OK 02, OK
04

Tema 2.3 MeToanbt
COCTaBJICHUS yPaBHeHMIt
OBP.

el

Cooepoicanue yuebHo2o mamepuana.
MeTo/ibl COCTaBIICHHSI YPABHEHUI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.
MerTo[ 35eKTpOHHOTO OajaHca.
BrnusiHue cpeibl Ha MPOTEKAHUE OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
AKTYaJIbHOCTh TEMBI JIJIs CICIIHATbHOCTH.

OK 01, OK 02, OK
04

Tema 2.4 CxopocTb
XHMHYECKHUX PeaKIuii.

—_—

Nk WN

Cooeporcanue yuebno2o mamepuanda.
Cxopocth xuMudecknx peakuuid. [lonarue o ckopoctu peaxmuii. CKOpOCTh TOMO- H
reTepPOreHHOM peakinu. DHEPTHs aKTHBALIUH.
DaKTOpHl, BIUSIOIINE HA CKOPOCTh XUMUYECKOH PEaKLIUH.
IIpupona pearupyromux BemiecTs. TemmnepaTypa (3akoH Baut-I'odda).
Konuenrtpanus.
KaranuzaTops! 1 kaTajn3: roMo- ¥ TeTepOreHHbII, UX MEXaHU3MBI.
DepMeHTHI, UX CPaBHEHUE C HEOPIraHUUECKUMH KaTalli3aTOpaMH.
3aBHCUMOCTh CKOPOCTH PEAKIMA OT MOBEPXHOCTH CONPHKOCHOBEHHS PEarHpyIONIHX
BEIIECTB.
AKTyaJIbHOCTb TeMBI JUIsl CIEHNAIIbHOCTH.

OK 02, OK 07

Tema 2.5 O6paTumocTh

Cooeporcanue yuebrno2o mamepuanda.

OK 02, OK 04




XHUMHUYECKHX PeaKIuil.
XuMuveckoe paBHOBecHE.

—_

O0paTUMOCTh XUMUYECKUX PEaKIIUH.

Xumuueckoe papHoBecue. [IoHATHE 0 XUMHUYECKOM paBHOBecHU. PaBHOBECHBIE
KOHIICHTPAIUH.

JAnHaMUYHOCTh XUMUYECKOTO PABHOBECHS.

AKTYaJIbHOCTh TEMBI JJIsl CHeNIHaTbHOCTH.

Tema 2.6 O6paTuMOCTH
XHUMHUYECKHX PeaKIuil.
XuMu4eckoe paBHoOBecHE.
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Cooepotcanue yuebHo2o mamepuaa.
@dakTophl, BIUSIONIME HA CMEIICHHUE pPAaBHOBECHS: KOHIECHTpAlUs, JaBJICHHUE,
temneparypa (mpunuun Jle-Illatense).
Beimonaenne ynpaskHeHUH Ha CMEICHNE XMMHUYECKOTO PaBHOBECHSI.
AKTyaJTbHOCTB TEMBI JJISl CHEHATIbHOCTH.

OK 02, OK 04

Tema 2.7 Teopus
JIEKTPOJIMTHYECKOI
AUCCOLMALMM.

el N

e A

Cooepoicanue yuebHo20 Mamepuana.
KonTponbras padora Ne 1.
Teopus 37AEKTPOIUTUIECKON JUCCOLUALINH.
MexaHH3M AUCCOLMAIINN BEUIECTB C Pa3IMYHBIMU TUIIAMUA XUMHUECKUX CBSI3CH.
Bkiag pycckux y4eHBIX B pa3BUTHE MPEACTABICHUH 00 3JIEKTPOIUTHIECKON
JMCCOLMALHH.
OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOITUTHUECKON TUCCOLMALIUH.
CreneHp 3JEKTPOIUTUIECKON AUCCOUANNH H (PaKTOPHI €€ 3aBUCUMOCTH.
CunbHBIE U CPETHHUE HJICKTPOIIUTEL.
AKTyaJIbHOCTb TEMBI JJI51 CIEHAILHOCTH.

OK 02,IIK 1.1

Tema 2.8 Teopus
3JIEKTPOJIUTHYECKOI
AMCCOLUALMM.

[

Cooepoicanue yuebHo2o mamepuana.
Hucconmanust Boasl. Bogopoausiit mokasarens. Cpena BOAHBIX PacTBOPOB
3JIEKTPOJIUTOB.
Peakiun oOMeHa B BOJJHBIX pACTBOPAX AJICKTPOJIUTOB.
AKTYaJIbHOCTb TEMBI JIJIsl CIEIIMATbHOCTH.

OK 02,IIK 1.1

Tema 2.9 'maponus.

N —

|95)

Cooepoicanue yuebHo2o mamepuana.
I'maponms kak OOMEHHBIH mporiecc.
HeoOpaTuMelii THAPOIU3 HEOPTAHMUECKUX COCTUHEHUI U €T0 3HAUCHHUE B
MIPAKTHYECKOM IEATebHOCTH YeI0BeKa.
[IpakTHueckoe NpUMEHEHHE TUAPOIN3A.
AKTYaJIbHOCTb TEMBI JJIsl CIELIUAJIBHOCTH.

OK 01, OK 02, OK
4

Tema 2.10 I'uaposn3s.

Cooeporcanue yuebrnoco mamepuana.
HeoOpatumplii ruapoIn3 OpraHunvdecknx COEANHEHNH U €ro 3HaYeHNE B PAKTUIECKON
JESTENIEHOCTU Y€JIOBEKa.
I'unponu3 oprannyeckux BeniecTs (0SIKOB, )KUPOB, YIIICBOAOB, TOJUHYKICOTHIOB,
AT®) u ero 6uosornveckoe U npakTudeckoe 3HaueHne. OMbUICHUE KHUPOB. Peakius
aTepuKaIuy.
AKTyalnbHOCTb TEMBI JUIs CHENMAIBHOCTH.

OK 01, OK 02, OK
4




Tema 2.11 I'mapoans.

Cooepoicanue yuebHo2o mamepuana.

1. OO6parumslii Tuaponns coneil. CTyneHuaThId THAPOIH3. 2 OK 01, OK 02, OK
2. TlonHblii 1 HEOOPATUMBIH THAPOIU3 HEOPraHUIECKUX COSAUHEHHH. 4
3. AKTYyaJbHOCTH TEMBI JJis CIICHUATLHOCTH.
Pa3nen 3. BeniecTBa u MX cBoiicTBa 22
Tema 3.1 Knaccsl Cooepotcanue yuebHo2o mamepuaia.
HEOPraHN4YecKUX BellecTB. 1. IIpoBepounas padota Ne 3. 2 OK 02
2. Knaccudukainust HEOPraHMIECKUX BEIIECTB.
3. lIpocTbie u CIOXKHBIE BEIIECTBA.
4. Oxcumsl, uX KIaccuukaus.
5. T'mapoxcuasl (OCHOBaHMS, KUCIOPOACOIEPKAIIIE KACIOTHI, aM(pOTepHEIe
TUAPOKCHIBI).
6. Kucnotsl, ux xnaccudukanus. OCHOBaHUS, X KIIacCUPUKAITHS.
9. Conu, ux KnaccuuKarus.
10. AKTyaJbHOCTH TEMBI JJIs CIICIIUATBLHOCTH.
Tema 3.2 MeTanibl. Cooeporcanue yuebHo2o mamepuand.
1. Merammbl. [lonoxxenne metamio B [leproanaeckoii cucteme 1 0cOOEHHOCTH 2 OK 01, OK 02, OK
CTPOEHUS UX aTOMOB. 4, OK07,IIK 1.1
2. IIpoctrie BemiecTBa — METALIBL: CTPOSHUE KPUCTAIIIOB M METAJUTHUECKAs] XUMUYECKas
CBSI3b.
3. OOuue Gu3nvecKkre CBOMCTBA META/UIOB U UX BOCCTAHOBUTEIIbHBIC CBOMCTBA:
B3aMMO/IEHCTBUE C HEMETAUIaMH (KHUCIOPOIOM, TaIOT€HaMU, CEpPO, a30TOM,
BOJIOPOZIOM), BOAOH, KUCIIOTaMH, pACTBOPAMH COJICH, OPraHNIECKUMH BEIIECTBAMHU
(cimpramu, ranoreHalIKaHaMH, (DEHOJIOM, KHCIOTaMH), CO IeJI0YaMH.
4. OKCHUIBI ¥ THAPOKCHUIBI METAIUIOB. 3aBUCUMOCTh CBONCTB ATUX COCTMHEHHM OT
CTETICHEeW OKHUCIICHUS METaJLJIOB.
5. AXTyambHOCTB TEMBI JIJIsl CTIEHATBHOCTH.
Tema 3.3 MeTa/ibl. Cooepoicanue yuebno2o mamepuand.
1. 3HayeHHne METAJJIOB B MPUPOJIE U KU3HU OPTaHU3MOB. 2 OK 01, OK 02, OK
2. Kopposus metamnos. [loHsaTue Koppo3uu. 07,1IK 1.1
3. OOmue crocoObl NOMy4YeHHs MEeTaIIOB. MeTasutbl B mpupoe. Meramtyprus u ee
BHJIBI: TTUPO-, THAPO- U DICKTPOMETAILTY PrHsl.
4. DeKTpONu3 PacIUIaBOB U PACTBOPOB COCTMHEHUN METAJIOB U €ro MPaKTHUECKOe
3HAUCHHUE.
5. AKTyaJbHOCTB TEMBI JJIS CIICIHATBLHOCTH.
Tema 3.4 HemeTasibl. Cooeporcanue yuebrnoco mamepuana.
1. Hewmeramnsl. [lonoxxeHne HEMETAIIOB B IEPUOAMYECKON CUCTEME, OCOOEHHOCTH 2 OK 01, OK 02, OK

CTPOCHUS X dTOMOB. SHGKTPOOTI)I/ILIaTeHBHOCTB.

07, IIK 1.1
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A e

Briaropoaneie ra3pl. DIeKTPOHHOE CTPOCHUE aTOMOB 0J1arOpOIHBIX Ta30B U
0COOCHHOCTH MX XHMHYCCKHUX U (PU3UMUECCKIX CBOKCTB.

Hemeranns! — mpocThie BelecTBa. ATOMHOE M MOJICKYJISIPHOE UX CTPOCHHE.
AnnoTtponusl.

Bonopoausie coeHEHNST HEMETAILIOB.

[Tomydenuns XxIopoBOAOPOJa U aMMHAKa CHHTE30M M KOCBEHHO.
DuU3nYeCcKUe CBOMCTBA.

OTHOIIICHHE K BOJIC: KHCIIOTHO-OCHOBHBIC CBOMCTBA.

AKTYaJIbHOCTh TEMBI JJIsl CHEIHaIbHOCTH.

Tema 3.5 Hemera/Libl.

N =

Cooepotcanue yuebHo2o mamepuaa.
XUMHYECKHE CBOMCTBA HEMETAIIOB.
OKuCIUTEIbHBIE CBOMCTBA: B3aUMOICUCTBHE C METANIAMH, BOAOPOIOM, MEHEE
3JEKTPOOTPULIATEILHBIMU HEMETAIIIAMH, HEKOTOPBIMU CIOHBIMH BEILIECTBAMH.
BoccTaHoBUTENIBHBIC CBOMCTBA HEMETAIUIOB B PEaKIUAX ¢ (PTOPOM, KUCIOPOAOM,
CJIOKHBIMH BEIIECTBAMHU-OKHUCIUTEIIMHU (a30THON U CEPHOM KUCIOTaMHU U Jp.).
AKTYaJTbHOCTh TEMBI JJIs CIISITHATLHOCTH.

OK 07,IIK 1.1

Tema 3.6 Oxcuasbl.
AHIUAPHIBI KaPpOOHOBBIX
KHCJIOT.

Nk D=

Cooepotcanue yuebHo2o Mamepuaa.
OKCHUIBI U aHTHIPUBI KApOOHOBBIX KHCIIOT.
Heconeobpasyromue u coneoOpa3yronue OKCHIbl.
KucnoTHpIe OKCHIBI, MX CBOMCTBA.
OcHOBHBIE OKCH/IBI, MX CBOMCTBA.
AmMdoTepHBIE OKCHJIBI, UX CBOHCTBA.
3aBHCHUMOCTH CBOMCTB OKCH/IOB METAJUIOB OT CTEIIEHN OKUCIICHHS.
AKTYaJIbHOCTb TEMBI JIJIsl CIEIIMATIbHOCTH.

OK 02

Tema 3.7 Kuciaorsl.

M.

@

Cooepoicanue yuebHo2o mamepuana.
KucnoTsl oprannveckue U HeOpraHu4IecKue.
KucnoThl B ¢BETE TEOPUH NEKTPOIIUTHUSCKON TUCCOIMAIIHH.
KucoTsl B cBeTe MPOTOJIUTHUSCKON TEOpHH.
Knaccudukarys opraHMueCKuX U HEOPTaHUIECKUX KUCIIOT.

O6H.[He CBOICTBA KUCJIOT: B3aPIMO,Z[eI>iCTBH€ OPraHn4YCCKUuX U HCOPraHN4YCCKUX KHUCIIOT
C ME€TaJlJlIaMH, OCHOBHBIMH U an)OTepHI)IMI/I OKCHJaMH1 U THAPOKCHUIaMHU, C COJIAMU,

o0Opa3oBaHHE CIOXKHBIX 3PUPOB.
Oco0EeHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOI U a30THOM KHCIIOT.
AKTyalbHOCTb TEMBI JUIs CHENMAIBLHOCTH.

OK 01, OK 02, TIK
1.1

Tema 3.8 OcHoBauus.

—_—

Cooeporcanue yuebrnoco mamepuana.
OCHOBaHUsI OPraHUYECKUE U HEOPTaHUYECKHE.
OCHOBaHUS B CBETE TEOPUH IIEKTPOIUTUICCKON TUCCOIHAIIIY.
OCHOBaHUS B CBETE NMPOTOJUTHUECKON TEOPHUH.

OK 02, 1IK 1.1




4. Knaccudukanusi opraHi4ecKux U HEOPraHUIECKUX OCHOBAHHH.
5. XWUMHYECKHE CBOMCTBA ITEII0UEH U HepaCTBOPUMBIX OCHOBaHMI. CBOMCTBA
0ECKHCIOPOIHBIX OCHOBAHUI: aMMHaKa U aMUHOB.
6. BzauMmHOe BIHMsHME ATOMOB B MOJIEKYJIE aHWJIMHA.
7. AXTyampHOCTB TEMBI JIsl CIEIHATBHOCTHL.
Tema 3.9 Coan. Cooepotcanue yuebHo2o mamepuaa.
1. Comu. Knaccuukanus comneii. OK 01, OK 02, IIK
2. Xumudeckue CBOICTBa COJEHl. 1.1
3. Oco0eHHOCTH CBOMCTB COJICH OpTaHUICCKUX M HEOPTaHUICCKUX KHUCIIOT.
4. CmocoOsI TTOTydeHHs COJEH.
5. IlpumeHeHue colen.
6. AXTyalbHOCTB TEMBI JJIsl CIEIHATBHOCTHL.
Tema 3.10 I'eneTnueckas Cooepotcanue yuebHo2o Mamepuaa.
CBSI3b MEXKAY KIaccaMu 1. T'enermueckas cBA3b MEXAY KIacCaMU OPraHUYECKUX U HEOPIaHUYECKUX OK 02, OK 04, IIK
HEOPraHM4YeCKUux u COEIMHECHM. 1.1
OPraHuYecKHuX 2. IloHsTHE O FEeHETUYECKOM CBSI3U U FTEHETUYECKUX PANlaX B HEOPTaHUUECKOU U
coelMHEeHUI. OpraHUYEeCKON XUMHUH.
3. AKTyaJbHOCTH TEMBI JJis CIICIUATLHOCTH.
Tema 3.11 I'eneTuueckas Cooepoicanue yuebHo20 Mamepuana.
CBSI3b MeXAY KilaccaMu 1. T'enermdeckwe psimbl MeTaUia (Ha MpUMEpe KalbIUs W Kene3a), HeMeTamia (cepsl U OK 02, OK 04, IIK
HEOPraHM4YeCKux u KPEMHHUS), IEPEXOHOTO AJIeMEHTa (IIUHKA). 1.1
OpPraHU4eCcKuX 2. AXTyaJlbHOCTBH TEMBI JUTsI CTICTIHATEHOCTH.
coeIMHEeHMI.
Tema 3.12 I'eneTndeckas Cooeporcanue yuebno2o mamepuanda.
CBSI3b MEKAY KJIaccaMu 1. B3auMOCBS3b KJIACCOB OPTAHUYECKUX M HEOPTAHUUECKUX COCTUHEHUH. OK 02, OK 04, IIK
HEOPraHM4YeCKux u 2. Pemenue nienovex npeBpaieHus. 1.1
OpraHuvYecKHux 3. AKTyallbHOCTb TEMBI JIJIS CIIEIUATBHOCTH.
COCIMHEHUI.
Tema 3.13 Xumus B :KU3HH Cooepoicanue yuebHo2o mamepuana.
o0uIecTna. 1. Xum#us 1 IpOU3BOACTBO. XUMUYECKASI MPOMBILIUIEHHOCTh U XUMHUYECKHE TEXHOJIOTUU. OK 01, OK 02, OK
CeIpbe U1 XUMAYECKOH MPOMBIIINIEHHOCTH. Bojja B XUMHUYECKOM TPOMBIIIIIEHHOCTH. 04, OK 07,1IK 1.1
2. XuMuS ¥ 9KOJIOTHA. XUMHUYECKOE 3arpsi3HEHNE OKpyKaroiiei cpeasl. OxpaHa
TUIpOcepsl OT XUMHUYECKOTO 3arps3HeHus. OXpaHa MoYBbl OT XHMUYECKOTO
3arpszHeHust. OxpaHa aTMoc(ephl 0T XUMHUUECKOT0 3arpsisHeHus. Oxpana Guopsl U
(bayHBI OT XUMHUYECKOTO 3arps3HEHUSI.
3. AKTyaJTbHOCTH TEMBI JJIs CIICIIHATHLHOCTH.

Tema 3.14 XumMus B ;KH3HH
o0mrecTna.

Cooepotcanue yuebHo2o mamepuana.
BrotexHoIOrus ¥ TeHHAs HH>KEHEPHsL.

OK 01, OK 02, OK
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S.
6.

. XUMHS U TCHETHKA YeJIOBEKa.

XuMHS 1 IIOBCETHEBHAS KU3Hb YelloBeKa. JlomamrHss anTeka. MoroIye U YiCTSIIHE
cpenctBa. Cpe/CTBa JIMUHON TMTUEHBI U KOCMETUKH.

Xumus u nuina. MapkupoBKa, yIakoBKa MUIIEBBIX U THTHEHUYECKUX MPOTYKTOB U
YMEHHE UX YUTATh.

DKOJIOTHUSA KAINIIA.

AKTYaJIbHOCTb TEMBI JUIsI CIEIIUAIEHOCTH.

04, 0K 07,IIK 1.1

KouncyabsTanus

IloaroroBka k HpOMe)ICYTO'{HOﬁ aTTeCTaluun.

IIpoMe:kyTOUHAsI aTTeCTAlUSA: IK3AMEH

Bcero:

144




3. YCJIOBUS PEAJIM3AIIMA YYEBHOM U CIUTLIIAHBI

3.1. Jlnsg peanu3anu TOpOrpaMMbl YUEOHOW JUCIUIUIMHBI JODKHBI OBITH MPETyCMOTPEH
y4eOHBI KaOMHET Xumuu, OCHAIICHHBIH 000PY0BAaHHEM M TEXHUYECKHUMH CPEJICTBAMH O0yUYCHUS.
O6opynoBanue:
[TapThl U CTyJIBS 110 KOJMYECTBY yUAITUXCS
IIncbMEHHBIN CTOJ U CTYJI IPENOAABATEIIS
HIxader
[TopTpeThl yU4EHBIX-XUMUKOB
Jlocka menoBast
ITepunonnueckas cucrema anementoB /. 1. MeneneeBa (Tabnwuia).
DIIEKTPOXUMUYCCKUN PsJ] HAPSDKCHUH METAIIIOB (TabauIa).
Ta6mmma «PacTBOpUMOCTh coJiell, OCHOBaHHH, KUCIIOT B BOJIE.

W XNk

Tabnu1bl, MUKpOTaOIMILIBI KJIACCOB OPTaHUYECKUX COCTUHEHUN
TEXHUYECKHUE CPeACTBA O0YUCHHUS:

1. MynbTuMenuiiHas yCTaHOBKA.

2. Kowmmbrotep.

3. Ilpuntep

3.2. UndopmanmonHoe odecrieyeHne peaau3amun NporpamMmmbl

Jns peanuzanuu mOporpamMmbl  OMOMMOTEUYHBIM (OHI JOHKEH HMMETh IeYaTHbIe W/UIU
JNEKTPOHHBIE OOpa3oBareibHble H  WH(MOPMAIMOHHBIE PECypChl, JJS  HCIOJNb30BaHHUS B
00pa3oBaTeTLHOM MpOIIECcCe.

3.2.1. OcHOBHBbIE NEYaTHBIE U JIEKTPOHHbIE U3TAHUS

1. I'abpuensn, Oner CepreeBuu. Xumust: 10-i1 kinacc : yriayOn€éHHbIA ypoBEHb : YUEOHHUK
s obmeoOpazoBarenbHbix opranuzaimii / O.C. TI'abpuensH, W.I. Octpoymos, C.A. CnankoB. —
Mockaa : IIpocsemienue, 2021. — 400 c. : ui.

2. Xumus : 11-i knace : yueOHUK Jy1s 00111e00pa30BaTeIbHBIX OpraHUu3alMi ; yriIyOaEHHBIN
ypoBenb / O.C. I'abpuensa, U.I'. Octpoymos, C.A. Cnankos, A.H. JIEBkun. — Mocksa : [Ipocsenienue,
2021.—-432c. : nn.

3.2.3. JlonojHUTeIbHbIE HCTOYHUKH (NpU HE0OX00UMOCMU)

1. Xumus. 10 kin. ba3oBeiii ypoBeHb : yueb. mins obmieoOpazoBar. yupexaeHuit / O.C.
I"abpuensHs. — 9-e uza., crepeorurn. — M.: lpoda, 2013. — 191, [1] c. : nn.

2. Xumus. 11 kin. ba3zoBelif ypoBeHb: yueb. ansa oOmieoOpasosar. yupexaenuit / O.C.
Iabpuenss. — 8-e uzn., crepeorun. — M.: [Ipoda, 2013. — 223, [1] c. : un.

3. labpuensa O.C. Xummsa. 10 wmacc. YrunyOnennsnid ypoBeHb: yueOHuk / O.C.

Ia6puensu, U.I'. Octpoymos, C.FO. Ilonomapes. 2— e uza., crepeotun. M.: lpoda, 2014. - 366, [2] c.
;WL

4. Eropos A.C. u ap. Xumus. [Tocobue penerutop s noctynatomux B BY3s1. Poctos-
Ha-Jlony. ®enukc,2003.
5. I'a6puensn O.C. Xumus. 10 knacc. I[Ipopunbhelii ypoens: yuebnuk / O.C. I'abpuensH,

®.H. Mackaes, C.IO. Ilonomapes, B.U. Tepenun; nox pen. B.U. Tepenuna 15— e uzn., crepeoturn.
M.: Ipoda, 2013. - 318, [2] c. : um.

6. lNabpuensa O.C. Xumusa. 11 xn. IpoduibHblii ypoBeHb: yueb. s oOrieoOpa3oBar.
yupexxaenuit / O.C. I'abpuensin, I'.I". JIsicoBa. 15— e u3z., crepeorun. - M.: Jlpoga, 2013. - 400, [2] c.
: WL



7. Xumus: yae6. mocodue / JI.B. Kanamnnkonsa ; mox pen. mpod. JLII. IIpokodbeBoit. —
M.: ®JIMHTA: Hayxka, 2017. — 108 c. — (BBeneHnue B crieliaJibHOCTb. )

8. lNabpuensa  O.C., OctpoymoB WN.I'. Xumusa: y4eOHMK JUIsI  CTYJCHTOB
npoeCCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alMi, OCBAMBAIOLINX MPO(ECCHH M CIEHUATLHOCTH
CIIO. - M., 2017

9. Ia6puenssu O.C., OctpoymoB W.I. Xumus i mpodeccwii W crenuaibHOCTeH
€CTECTBEHHO-HAYYHOI0 MpOo(uiis: y4eOHUK JUIs CTYACHTOB NPO(ecCHOHATBHBIX 00pa3oBaTENbHBIX
opraHu3anyii, oceanBaronmx npodeccun u cneunansuoctu CI10. — M., 2017

10. Iabpuensa O.C. um np. Xumwms. I[lpaktukym: ydeO. mocobue s CTYJICHTOB
npoeCCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3alMi, OCBAMBAIOLINX MPO(ECCHH M CIEHUATLHOCTH
CIIO. -M., 2017

11. I'abpuensn O.C. u ap. Xumus: nocobue ans noaroroBku k EI'D: yuebd. mocobue amst
CTYJIEHTOB MpoGeCCHOHANBHBIX O00pa30BaTEeNbHBIX OpraHU3aluii, OCBaMBAOIIUX Mpodeccuun u
cneuranbaoctd CIIO. — M., 2017

12.  T'abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu U ynpaxHeHus: y4yeO. mocodue
IV CTYyJIEHTOB TPO(ECCHOHANBHBIX 00pa30BaTeNbHBIX OpraHW3alMi, OCBaMBAIOLINX mpodeccuu u
cnenmanbHoctu CIIO. — M., 2017

13. Epoxun IO.M., Kosanea W.b. Xumusa pmns mnpodeccuii H  CrEIUATBHOCTEH
TEXHUYECKOTO M E€CTECTBEHHO-HAY4YHOro mnpoduieil: yuyeOHHK AJii CTYJIEHTOB MPOQECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3alni, ocBanBaIUX npodeccuu u cnenuanbaoctu CI10. — M., 2017

14. 16710, O. B. XUMUS. Yacts [ : yuebnoe nocodue / 1516710 O. B. , Pemernukona E. A. -
PocroB v/]1 : U3x-Bo FODY, 2018. - 114 c. - ISBN 978-5-9275-2411-2. - TekcT : 31eKTPOHHBIN // 3EC
"KoHncynbrant cTyneHra" : [caiit]. - URL
https://www.studentlibrary. ru/book/ISBN97859275241 12.html

15. babkos, A. B. Xumus : yueOnuk / A. B. babkos, T. W. bapa6anosa, B. A. Ilomnkos. -
Mocksa : I D0OTAP-Memua, 2020. - 352 c. : wn. - 352 c. - ISBN 978-5-9704-6149-5. - Tekcr :
AJIEKTPOHHBIN // 9BC "KoHcynbranT cTyaeHTa" : [caiiT]. - URL :
https://www .studentlibrary.ru/book/ISBN9785970461495.html



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOM JUCLUILIUHBI

Pesynomamul 00yuenus

Kpumepuu OUECHKU

Memoowl ouyenku

1) copMHupOBaHHOCTH MPEICTABICHUI:
0 MaTepHaJIbHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSX M [T03HABAEMOCTH
SBJICHUH IPUPOBI; O MECTE U
3HAaYCHUU XUMHUH B CUCTEME
€CTECTBEHHbIX HaYK U €€ POJIU B
00€eCTeYeHnN YCTOWYMBOTO PAa3BUTHS
YeJI0BEYECTBA: B PELICHUH NPoliIeM
JKOJIOTUYECKOH, IJHEPreTUIECKON U
IUILEBOM 6€30M1acHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3JJAHUU HOBBIX
MaTepHalioB, HOBBIX HCTOYHHUKOB
SHEPTUH, B 00CCIICUCHUN
paloOHAIBHOTO PUPOIONOIb30BAHUS,
B ()OPMHUPOBAHUY MHPOBO33PEHHS U
o011elt KyJIbTYpbl UEIOBEKA, a TAKXKe
9KOJIOTMYECKH 00OCHOBAHHOTO
OTHOILIECHMS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CpEJIE;

CrocoOHOCTh IIOHUMATh U
(bopMyIHpOBaTH OCHOBHBIC TOHATHS,
[IOHUMAThb 3HAYEHUE XUMHUHU B
€CTEeCTBEHHO-HAYYHOHN KapTUHE MUPA

2) BIIaJiIeHUE CUCTEMOM
XUMHAYECKUX 3HAHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIAraloLINe
MOHSATHS (JOTIOJIHUTEIBHO K CUCTEME
MOHATUI 0a30BOr0 YPOBHS) - H30TOIHI,
OCHOBHO€ U BO30Y’KJIEHHOE COCTOSIHHE
aToma, TMOpUIU3aIHsi AaTOMHBIX
opburaneii, xumudeckas cBs3b ("c" u
"1, KpaTHBIE CBSI3H), MOJISIpHAs
KOHLEHTpalus, CTPyKTypHas popmyJa,
nu3oMepus (CTpyKTypHas,
reoMeTpuyeckas (Iuc-TpaHc-
M30MEepHs), TUITbI XUMHYECKHX
peaxuuii (roMo- ¥ reTeporeHHbIe,
oOpaTtumMblie 1 HEOOpaTHUMBbIE),
pacTBOpHI (ICTUHHBIE, TUCTIEPCHBIE
CHCTEMBbI), KpUCTAJUIOTUAPATHI, CTEIICHb
JMCCOLMAIINH, SJIEKTPOIN3, KPEKHUHT,
PUGOPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE
3HAHU4, JIeKaIIHe B OCHOBE TOHUMAHUS
NPUYMHHOCTU ¥ CUCTEMHOCTHU
XMMHYECKHX SIBIICHUH,

YMeHue 1aBath Ha3BaHUS GopMyIamMm
BEILIECTB, COCTABIIATH YPAaBHEHU
XUMHNYECCKHUX peaKHHﬁ, UMETb
COBPEMEHHBIE ITPEICTABIICHUS O
CTPOCHUH BEIIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM U HaJMOJICKYJIIPHOM
YPOBHSIX; TIPEJCTABICHUS O
MEXaHU3Max XHMUUECKHUX PeaKIni,
TEPMOANHAMUYCCKUX U KWHECTHYICCKHUX
3aKOHOMEPHOCTSAX UX MPOTEKaHHS, O
XMMHYECKOM PaBHOBECHH,
JUCTIEPCHBIX CUCTEMAX,
(haKTOJIOTMYECKUE CBEJICHUS O
CBOMCTBaxX, COCTaBe, MOJTYYCHUH U
0e30MacHOM HCIIOJIb30BaHUU
BayKHEHIITUX HCOPraHNYCCKUX U
OpPraHMYeCKUX BELIECTB B OBITY U
NPaKTHYECKOU JIeSITeIbHOCTH
YeJoBeKa; OOIMINX HAYIHBIX
NPUHIUIIAX XUMHYECKOTO
NPOU3BOJICTBA (HAa MpUMeEpe
MPOU3BOJICTBA CEPHON KHCIIOTHI,
aMMHuaKa, MeTaHoJIa, mepepaboTKn
HedTH)

3) chopMupOBaHHOCTh YMEHUM
BBISIBJISITH XapaKTepHbIC MPU3HAKU U
B3aMMOCBA3b N3YUYCHHBIX HOHS[TPII;'I,

CrocoGHOCTh IPUMEHSTH
COOTBETCTBYIOIIUE TTOHATHS MTPH
OTIICAaHUH CTPOCHUS U CBOWCTB
HEOPTaHUYECKUX M OPTaHHMICCKHUX
BEIICCTB U UX MPEBpaIllCHUI;
BBISBJISTH B3aUMOCBSI3b XUMHYECKHUX
3HAHWM C TOHATUSIMH U
MIPEJICTABICHUSIMU IPYTUX IPEIMETOB

VYeTHBI onpoc
MNunuBunyanbHbIE
3aJaHus
KonTposbHbIE paboThI
[IpoBepounsie pabOTHI
TecToBBIC 3aMaHNs
Pabora ¢ KOHCIIEKTOM
JICKITUM




Ut 6osiee OCO3HAHHOTO MOHUMAaHUS 1
00BSCHEHHS CYIIHOCTH
MaTepHaJIbLHOTO SAMHCTBA MUPA;
HCTIONB30BaTh CUCTEMHEIE
XMMHYECKHE 3HAHUS JUI O0BACHEHHS
Y TIPOTHO3UPOBAHUS SBICHHH,
MMEIOIIUX €CTECTBEHHOHAYYHYIO

HpUPOIY,

4) chopMUPOBAaHHOCTH YMEHHI
UCIOJIb30BaTh HAMMEHOBAHUS
XUMHYECKUX COCIMHEHUIM
MEXTYHAPOJIHOTO COI03a
TEOPETUYECKON U MPUKIIATHOW XUMHUH
Y TPUBHAJbLHBIC HA3BAHUS BEIIECTB,
OTHOCSIIMNXCS K U3YUYECHHBIM KJIaccaM
OpPraHUYECKUX M HEOPTAaHHUECKUX
COCITMHEHHI;

Cr10coOHOCTh HCHIOJIB30BATh
XMUMUYECKYI0 CUMBOJIMKY AJIS
cocTaBiieHHst GOpMyIT
HEOPraHMYECKHUX BELIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) OPMYJT OPraHUIECKHX
BEIIIECTB; COCTABJICHUE YPAaBHEHUI
XUMUYECKUX PEaKIUi U CIIOCOOHOCTh
PacKpbIBaTh MX CYITHOCTb:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxkuii HOCPeACTBOM COCTABIICHHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX PeaKIHii;
peaxknuii HFOHHOro 0OMeHa Iy TeM
COCTaBJICHHSI UX MOJHBIX U
COKpAIllCHHbIX HOHHBIX YPaBHEHHIA;
pEaKuuii THaPOIIN3a, peaKlnuii
KOMIUTIEKCO00pa3oBaHus (Ha MpuMepe
THJIPOKCOKOMITJIEKCOB ITHHKA
AITIOMHUHMS); TOJATBEPKAATH
XapaKTepHbIE XUMUYECKHE CBOICTBA
BEIIECTB COOTBETCTBYIOIIUMHU
IKCIIEPUMEHTAMH M 3aITUCSIMU
YpaBHEHUN XUMHUYECKHX PEAKLUH;

5) copMHUPOBAHHOCTH YMEHHH
KJIaCCU(UIIMPOBATh HEOPraHUYECKHUE U
OpPraHUYECKUE BEIIECTBA U XUMHUECKHE
peaxiuu, CaMOCTOATEIbHO BEIOUPATh
OCHOBAHUS Y KPUTEPUH JUIsS
KJIaCCU(UKALIUU U3y4aeMBbIX
XMUMHUYECKHX 0OBEKTOB;
XapaKkTepH30BaTh COCTaB M BaKHEUIIIHNE
CBOMCTBA BELIECTB, IPUHAIEKAUX K
oTpesieNIeHHBIM KJlaccaM U rpyInnam
COEMHEHMH (ITPOCThIE BELIECTBA,
OKCH/JIbI, TUAPOKCHUIBI, COJIH;
YTJIEBOOPO/IbI, IPOCTHIE 3(UPHI,
CHUPTHI, (PEHOIBI, aTbAETUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CIIOXKHBIE
3¢upBbl, )KUPBI, YTIEBObI, aMHUHBI,
AMHMHOKHCIIOTBI, OJIKN); TPUMEHSTh
3HaHUS O COCTAaBE U CBOMCTBAX
BELIECTB JUIsl SKCIIEPUMEHTAJILHOMN
IIPOBEPKHU TMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN IIPOTEKaHUS
XUMHYECKUX PEaKIui u
IIPOrHO3MPOBAHUS] BO3MOYKHOCTEH UX

YMeHue 1aBaTh XapaKTEPUCTHKY
BEIIIECTBAM U XUMHUYECKUM PEAKIIHSIM




OCYIIECTBJICHUS;

6) chopMUPOBAaHHOCTh YMECHHM
MOJTBEPKIaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH
OpPTraHUYECKUX COCTUHEHUN OT
KpPaTHOCTHU U THITA KOBAJICHTHON CBSI3H
("o" m "n"), B3AaMMHOTO BIIMSTHHS
aTOMOB U TPYIIIl aTOMOB B MOJICKYJIAX;
a TaKk)Ke OT OCOOCHHOCTEH pean3aiun
Pa3IMYHBIX MEXaHU3MOB MTPOTEKAHHUS
pEeaKInii;

‘YMeHue NpruBOJIUTh MPUMEPHI
COeIUHEHUN MO 3aJaHHBIM
rnapameTpam

7) chOpMUPOBAHHOCTH YMEHUI
XapaKTepU30BaTh JICKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUM) U HOHOB
XUMUYECKUX JIEMEHTOB 1 - 4 Iepro10B
Ilepuonuueckon cucremsl J1.11.
MenjeneeBa U X BaJICHTHBIC
BO3MOKHOCTH, UCIIOJIb3YsI MOHATHS "'S",
n.n

p", "d-anexkrponnsie" opOUTAIH,
JHEPIreTUYECKUE YPOBHHU;

Cr1ocoOHOCTEL OOBACHATH
3aKOHOMEPHOCTH U3MEHEHHUS
CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U
00pa3yeMbIX MU COCAUHEHUH T10
[IEpUOJaM U IpyIIIaM;

8) BIazieHNEe CUCTEMOM 3HAHUH O
METOAaX Hay4HOTr0 MO3HaHUs SBJIICHUU
MIPUPO/IbI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HAyKaxX U YMEHUSIMHU
MIPUMEHSATH 3TH 3HAHUS TIPU
AKCMEPUMEHTAIBHOM HCCIIE0BAHUHT
BEILECTB U IS OOBSICHEHUS
XUMUYECKUX SIBJIEHUN, UMEIOIINX
MECTO B IPUPOJIE€ MPAKTUYECKOMN
JEeSATEIbHOCTH YEJIOBEKA U B
IMOBCEAHEBHOM JKU3HU;

HmMmeTs MMPEACTABJICHUA O XUMHNYCCKHUX
SABJICHUAX

9) copMHUPOBaHHOCTH YMEHHIHA
MPOBOAWTE PACUYCThI IO XUMHUYCCKUM
dbopMynaM U ypaBHEHHSIM XUMUYECKUX
peaKkuuii ¢ HCIIOJIb30BAHUEM
(U3MUECKUX BEITUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHOIH CTOPOHBI: pacyeThl 10
HAXO0XICHUIO XUMHUYECKON (hOPMYIIbI
BEILIECTBA; pacueThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuum;

[IpoBOANTE pacyeThl M0 XUMUIECKHM
(dhopMyJiaM ¥ ypaBHEHUSAM
XUMHMUYECKUX PEaKIMil ¢
WCTIONIb30BaHUEM (PH3UUECKUX
BEJIMYMH (Macchl, 00beMa ra3os,
KOJTMYECTBA BEIIECTBA),
XapaKTepPU3YOIIUX BEIIeCTBA C
KOJMYECTBEHHON CTOPOHBI: PacUeThl
10 HAXOXKICHUIO0 XMMHUYECKON
(hopMyIIBI BelIeCTBa; pacyeThl MacChl
(oObema, KOTMUECTBA BEILIECTBA)
MPOJIYKTa PEaKIluy, ECITU OJTHO U3
MCXOJHBIX BEIIECTB JaHO B BUJIC
pacTBopa ¢ oInpeaeeHHON MaccoBOH
JIOJIeH paCTBOPEHHOTO BEIECTBA HITU
JIaHO B M30BITKE (MMEET IPUMECH);
pacyeTsl MacCoOBOM WM 00BEMHOM
JIOJTU BBIXOJIA TPOIYKTa PEaKITUH;
pacdeTsl TETI0BOTO A (deKTa peaKIwid,
00BEMHBIX OTHOIICHHUH Ta30B;

10) chopMUpOBaHHOCTH YMEHUH

Wcnonb3oBaHue TMOJIYUCHHBIX




MMPOrHO3UPOBAThL, AHAJIU3UPOBATH U
OLIEHUBATh C MO3ULUI SKOJIOTUYECKON
0€30MaCHOCTH MOCTIEICTBHS OBITOBOM U
IIPOU3BO/ICTBEHHOH /1€ TEILHOCTH
YeJI0BEKa, CBA3aHHOH C mepepadoTKOi
BEIIECTB;

3HAHUS I IPUHATUSA TPAMOTHBIX
penieHuit mpooieM B CUTYalHsIX,
CBSI3aHHBIX C XHMHUEH;

11) chopmupoBaHHOCTD yMEHUI
CaMOCTOSTENILHO IJIAHUPOBATH U
NPOBOANUTH XUMUYECKUI SIKCIICPUMEHT
(momy4eHue u u3y4eHue CBONCTB
HEOPraHUYeCKUX M OPraHMYECKUX
BEILIECTB, KAUECTBEHHBIC PEAKIIUH
YIJIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJICO/ICPIKALINX OPTraHUIECKUX
BEILIECTB, PEIICHNE
IKCIIEPUMEHTAIBHBIX 33]1a4 110
pacro3HaBaHUIO HEOPTAHUYECKUX U
OpPraHMYECKUX BEILECTB) C
COOJIIOIEHHEM TTPaBHII OE30I1aCHOTO
oOpalleHus ¢ BEeIIeCTBaMU
1a00paTOpPHBIM 000y IOBaHHEM,
(bOpMyITUpPOBATH LIEIN HCCIIEA0BaHNUS,
MPEOCTABIIATE B Pa3IMIHON (opme
pe3yJbTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH HX
JOCTOBEPHOCTb;

[TnanupoBaHue U MPOBEICHUE
AKCTIEPUMEHTOB C COOJTIOICHUEM
npaBuiI 0€301MacHOTO OOpaIIeHHs ¢
BEIICCTBAMHU

12) copmupoBaHHOCTH YMEHUM
OCYILIECTBIIATH 1I€JIEHANIPABIICHHBIN
MOMCK XUMUYECKOH HH(pOopMaluy B
Pa3UYHBIX UCTOYHUKAX (HAy4YHAs U
yueOHO-Hay4Has JIUTepaTypa, CpeicTBa
MaccoBOi nH(pOpMaINH, CETh
WuTepHeT u 1pyrue), KpUTHYECKH
aHAJIN3UPOBATh XUMUYECKYIO
uH(popmalnio, nepepadbaTpIBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C
MTOCTaBJICHHON YueOHOM 3a/1aueH;

Tlouck 1 aHannU3 XUMHUYECKOU
rH(GOPMAIUH B Pa3IMIHBIX
HCTOYHHUKAX

13) chopmMupoBaHHOCTH YMEHUH
0CO3HABaTh OITACHOCTEL BO3JEHCTBUS Ha
YKUBbBIE OpPraHU3MbI OIPEIETIEHHBIX
BEIIIECTB, IIOHMMas CMBICJ ITOKa3aTeIIst
MpEAEIbHON TONyCTUMOMN
KOHIICHTPAIIUU, Y TIOSICHATH Ha
pUMepax CrocoObl yMEHbBIIICHUS U
MPEOTBPALICHHS UX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKA.

IlonnMaHu€e OIIaCHOCTH
BO3)ICI\/'ICTBI/I5[ Ha )XUBBIC OPraHU3MbI
OIIPCACIICHHBIX BCHICCTB, IOHNMAaA

CMBICJI ITOKa3aTeiId HpeJIeJ'II)HOI\/'I
,HOHYCTHMOﬁ KOHICHTpaluu




5.AIJATITAIIASA PABOYEM ITPOT'PAMMBI ITPU OBYUYEHUM JIUII C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

Apnanranust pabodeit mporpaMmsel qucuuruinabl 11J1.02 « Xumus» npoBOIUTCS MPpHU peaTn3aliu
a/JIalITUBHON 00pa30BaTeNIbHOI IPOrpaMMBbl — MPOTPAMMBI TOJATOTOBKH CIIELIUAIMCTOB CPEAHETO 3BEHA
— OCHOBHOH mpodeccruoHabHON 00pa3oBaTeNlbHON mporpaMMbel 1o crnenuanbHocTH  31.02.03
«JlaboparopHas nuarHocThKa» (Ha 0a3e OCHOBHOTO OOIIEro o oOpa3oBaHMs) B IEIAX OOCCIICUCHHS
npaBa WHBAIAJIOB H JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0pOBbS Ha IMOJY4YECHHE
npodeccuoHabHOTO  00pa3oBaHWs, CO3/JaHUS  HEOOXOAMMBIX  JUIsl  MOJYYEHHUSI  CPEIHEro
npodeccHoHATLHOTO 00pa30BaHUs yCIOBUH, a aTak ke 00eCIeueHUs JOCTIKCHUS O00YyJaroIUMUCS
MHBAJIUJIaMU U JIMIAMH C OTPAaHHUYEHHBIMH BO3MO>KHOCTSIMHU 370POBbSI PE3YJIbTaTOB (POPMHUPOBAHUS
MPAKTUYECKOTO OIBITA.

1.1 Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecievyeHre JUCHMIIIHH.

Hoctyn K WHQOPMAIMOHHBIM W OuOIMorpaduveckuM pecypcaM, yKa3aHHBIM B paboueit
porpaMMme, MpeaocTaBieH B (popMax, aJanTUPOBAHHBIX JJIS JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI 1 MHBAJIUJIOB:

JLiig auil ¢ HapylIeHreM 3peHus (He MeHee JIBYX BHJIOB):

— B [Ie4aTHOU (hopMe YBEIIMYCHHBIM MIPUPTOM;

— B popMe PIEKTPOHHOTO TIOKYMEHTA;

— B (hopme ayanodaiina.

JLiig Auil ¢ HapyIIeHUEeM ciyXa:

— B meyaTHoOU (opme;

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUist JIIT ¢ HapyIIeHHeM OTIOPHO-IBUTATEILHOTO annapara (He MeHee JABYX BHJIOB):

— B meyaTHou (opme;

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA;

— B (popme ayauodaiina.

Bo BpeMsi caMOCTOSATENBHOM MOATOTOBKH O0YYarOIINECs] HHBAJIHUIBI U JIMIA ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0pOBbsI 0OecrieueHbl 10CTyIOM K ceTu MHTepHeT.

1.2 KoHTpPOJIb U OlleHKA Pe3y/JIbTATOB OCBOEHUS THCIUILIMHBI

VYkazaHHble B pasjene NporpaMMbl (OpMBI M METOJbI KOHTPOJIS M OLIEHKH pe3yJIbTaToOB
00y4YeHHS MPOBOAATCS C YYETOM BO3MOKHOCTH OOYYAIOUIMXCS MHBAIUAOB U JIAI C OTPaHUYCHHBIMHU
BO3MOYKHOCTSIMH  3710poBbs. [IpenocraBisieTcss BO3MOXKHOCTb BBIOOpa (oOpMbl OTBeTa (YCTHO,
MUCHhMEHHO Ha OyMmare, NMMChMEHHOE Ha KOMIBIOTEpPE) MPH Cadd MPOMEKYTOYHOH aTTeCTaIllH C
y4e€TOM HUHAMBHUAYaJbHbIX oOcoOeHHocTed. Ilpu mpoBeAeHHWHM POMEXKYTOUHOM —aTTecTaluu
00yYaroIMMUCS TTPEIOCTABISIETCS] YBETHUSHHOE BPEMSI Ha TIOJITOTOBKY K OTBETY
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