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1. IlosicHuTE/IbLHAA 3aIUCKA
PaGouas mnporpamma yueOHOro mnpeamera «Xumus» paszpaboraHa Ha
ocHoBanuu TpedoBanuit GI'OC COO, ®OII COO ansa peanuzaiuu 00pa3oBaTeIbHON
nporpaMmsl 1o criennanbHocT 54.02.01 J{u3aiin.
VY4eOHbIl mpeaMeT «XHUMHS» BXOAUT B 00II€00pa30BaTENbHbIN IUKI,
MOALMKI: 0a30Bble yueOHbIE MPEIMETHI U YNTAETCS HA IEPBOM Kypce 00yUYeHUsI.
2. [Inanupyemble pe3yJibTATbI OCBOEHHS Y4eOHOro npeamera « XuMush).
B pesynpraTe wu3yueHuss ydyeOHOro mpenMera «XHUMHUS» CTYACHT JOJDKEH
c(hopMHUPOBaTH CIEAYIONINE PE3YIbTATHI

JIMYHOCTHBIE Pe3yJabTATHI:

JIugHOCTHBIE pe3ybTaThl OCBOCHHS YYEOHOTO MpeaMeTa «XHUMHS» TOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYAlOIIUXCA PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3MIIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKJEHUW,  COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIecTBa, paclIMpeHue KU3HEHHOTO
ONbITa W OMNbITA JACATEIBHOCTH B MPOLECCE peaav3allii OCHOBHBIX HAIpaBIICHUM
BOCMUTATENIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

JIP 1. 2paricoanckozo eocnumanus:

JIP 1.1 oco3Hanus 00y4aromMUMHCsl CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOTIOPSJIKY;

JIP 1.2 npencraBieHuss O COIMAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE;

JIP 1.3 TOTOBHOCTH K COBMECTHOW TBOPYECKON [E€SATEIBHOCTH TMPHU CO3IaHUU
y4eOHBIX TMPOEKTOB, PEIICHUM YYEOHBIX M TO3HABATENIbHBIX 3aJ]lay, BBITOJHECHHUU
XUMUYECKUX SKCIIEPUMEHTOB;

JIP 1.4 cnocoOGHOCTM TOHUMATh W TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPH aHATU3€ PA3IMUYHBIX BUOB YUCOHOU ESITEIHbHOCTH;

JIP 2. nampuomuueckoz2o 60cnumanus:

JIP 2.1 1EeHHOCTHOrO OTHOILIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACJIEIUIO
OTEUECTBEHHON XUMUU;

JIP 2.2 yBaxkeHUsS K MpPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHUS TOTO, UYTO JOCTH)KCHHUS HAayKH €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHM,  KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IMOHCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

JIP 2.3 uHTepeca W NO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUH W TOCIEAYIOLIEM
aHanusze WHOOpMaMK O TEPETOBLIX JOCTIXKCHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

JIP 3. oyxoeéno-upaecmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOTO CO3HAHUS, SITUUYECKOTO MTOBEICHNUS;

JIP 3.2 copMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHNUS;

JIP 3.3 TOTOBHOCTH OILICHHMBaTh CBOE MOBEICHUE M TOCTYINKH CBOUX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHME TMOCIEICTBUM HSTHUX
MOCTYTIKOB;



JIP 4 ¢hopmuposanusn Kyibmypel 300p0o6bia:

JIP 4.1 scTeTnueckoe OTHOIIEHHE K MHUPY, BKJIIOYash 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 00IIECTBEHHBIX OTHOIICHHUI;

JIP 4.2 coOmroneHus mpaBusl 0€30MacHOTO OOpaIleHHs C BEIIECTBAMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJOBOM NEATEIIBHOCTH;

JIP 4.3 noHMMaHMS UEHHOCTH TMpPaBWI WHAUBUAYAIBHOTO M KOJUIEKTHUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

JIP 4.4 oco3HaHus MOCIEICTBUNA W HENPUSTHS BPEIHBIX NPUBBIUEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

JIP 5. mpyooeozo éocnumanus:

JIP 5.1 KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HUCCIEA0BATENbCKOM
JEeSTEeNbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJAX JESITEIbHOCTH;
JIP 5.2 ycraHOBKM Ha AaKTHMBHOE YYacTUE B pEIICHUM NPAKTUYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

JIP 5.3 uHTepeca K MpaKTUUYECKOMY M3YUYEHHUIO MPOPECCUi Pa3IM4HOIo pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM M0 XUMHUH;

JIP 5.4 yBaxkeHus K TpyAy, JIOISIM TpYyJa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAHHOMY BBIOODY WHIWBUIYAIbHOW TPACKTOPHUU
oOpazoBanus, Oyayiiel npodeccuu U peaausauu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpedHoCTeN 00111eCTBa;

JIP 6 3K0102Uu1ecK020 60CNUMAHUA:

JIP 6.1 sKkoNOrMYecKu 1ENecoOOpa3HOro OTHOIICHHS K MPHUPOAE, KaK HCTOYHHKY
CYILIECTBOBAHHMS )KU3HH HA 3€MIIE;

JIP 6.2 noHuManHus TrI00aJBHOTO XapakTepa 3KOJOTMYECKHX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHON CPELBI;

JIP 6.3 oco3HaHus HEOOXOJMMOCTH MCIOJb30BaHUS JOCTHKEHUH XUMUU IS
peLIEHNs BONPOCOB PAllMOHAJIBHOIO MPUPOJONOIb30BaHNS;

JIP 6.4 aKTUBHOTO HENpPUATUSA NEUCTBUN, MNPUHOCAIIMX BpEd OKPYKaKOIIEH
NPUPOAHON Cpelie, YMEHHUS NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBpPALaTh UX;

JIP 6.5 Hanuuus pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHUS, 3KOJIOTHYECKON KYIbTYpHI,
OMbITa NEATEIBHOCTH SKOJOTMYECKON HAIIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMU B MO3HABATEIbHOM, KOMMYHUKATUBHON M COIMATBHON MPAKTUKE, CIOCOOHOCTH
Y YMEHHMS aKTUBHO IIPOTUBOCTOSTH UACOIOTUH XeMOopoOuu;

JIP7 yennocmu HayuHo20 NO3HAHUA:

JIP7.1 chopMHUpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKU;

JIP7.2 nonumaHus cnenuPuK XUMHUU KakK HayKd, OCO3HaHHS €€ poJiu B
(GOpMHpPOBAaHUU PALMOHAJIBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM LIETOCTHOTO
MpeacTaBlieHus 00 OKpYXalolleM MHpe Kak O €IWHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM W peuieHuu MnpoljeM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

JIP7.3 y6exnéHHocTh B 0COOOM 3HAYMMOCTH XHMHUHM JUIsl  COBPEMEHHOM
LIMBWIN3ALNN: B €€ TYMAaHUCTHYECKON HANPaBJICHHOCTH U BaXHOM POJU B CO3/IaHUU
HOBOM 0a3bl MaTepUaIbHON KyNbTYpPHhI, PEIICHUH TT100aNbHBIX MPOOJIEM YCTOWYHUBOIO



pPa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, PHEPreTUUECKOM, MUIIEBON M 3KOJIOTMYECKOU
0€301acCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIICUCHUH YCJIOBUHN YCIICIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOMU KU3HU KAXKJIOT'0 YjieHa OOIIECTBa;

JIP7.4 ecTeCTBEHHO-HAy4YHOM TI'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHMS, HCIOJb3YEeMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS JUIS aHaIu3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIETO MHpa U
MPOUCXOAIINX B HEM W3MEHEHUM, YMEHUS JeJaTh 00OCHOBAHHBIC 3aKJIIOUCHUS Ha
OCHOBE Hay4HBIX (PaKTOB M MMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

JIP7.5 cmOCOOHOCTHM CaMOCTOSITEJILHO HWCHOJIb30BaTh XUMHUYECKHE 3HAHUS A
pelieHus npooyieM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

JIP7.6 nnTepeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON IESITEIbHOCTH;

JIP7.7 TrOTOBHOCTM U CIOCOOHOCTH K HENPEpbIBHOMY OOpa3OBaHHUIO U
caM0oOOpa30BaHUI0, K aKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUM 10 XUMUU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTIMU;

JIP7.8 uHTEpeca K OCOOEHHOCTSAM TpyAa B Pa3IMUHBIX cdepax mpodhecCHOHATHHOM
NEATETBbHOCTH.

B mpoyecce  oocmuoicenus — IUYHOCMHBIX — pe3yIbMAMO8  0CB0EHUS
0OVUAIOWUMUCS  NPOCPAMMbBL  CpeOHe20 0bwe2o 00pazo8anusi y 00yYaArOUUXCsl
cosepuiencmeyemcs IMOUUOHATLHBLIL UHme1eKm, npeononazarouull
chopmuposanHocmn:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HAIPaBICHUS Pa3BUTHUS COOCTBEHHOW AMOIMOHAIBLHOU cdephl,
OBITh YBEpPEHHBIM B cel0e;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh  aJanTHUPOBAThCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKJIIOUAIOUIECH CTPEMJICHHE K JOCTHMIKCHUIO LETU U
yCIEeXy, ONTUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JCHCTBOBATb, MCXOHsl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CMOCOOHOCTh MOHMMAaTh AMOILMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €TI0 MPU OCYIICCTBICHUM KOMMYHHUKAIUHU, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHHUIO;

COITMAIBHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MeranpeaMeTHble:

MertanpenMeTHble pe3yibTaThl OCBOEHHUSI MPOTPAMMBI CPEAHEro OOIIero
00pa3oBaHus TOHKHBI OTPakKaTh:

Osnadenue yHueepcaibHblMu YUeOHbIMU NOZHACAM EIbHBIMU OCUICIBUAMU:

1) b6a3zoevie nocuueckue oelcmeusn:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaIU3UPOBATh MPOOJIEeMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

OMpeNeNaTh LeNu ACATEIbHOCTH, 3aJlaBasi MapamMeTpbl W KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCUTh PE3YJIbTaThI ICSITEILHOCTH C TOCTABJICHHBIMHU LIEJISIMU;



UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHUU MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIICNIATh XapaKTepHble MPU3HAKA MOHATHM M yCTaHABIMBATh HX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS Il OOBSCHEHHS OTAENbHBIX (PAKTOB U
SIBIICHU;

BBIOMpAaTh OCHOBaHUS M KPUTEPUM JJs KJIACCU(PUKALMUU BEIIECTB U
XUMHYECKUX PEaKIIHii;

YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3M  MEXIY HU3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTHYECKUE pacCykJAeHUs (MHIYKTUBHbIC, JAEAYKTUBHBIC, IO
aHAJOTUM), BBIBISATH 3aKOHOMEPHOCTH U TIPOTUBOPEUYUS B pPaccMaTpUBAEMBbIX
ABJICHUSAX, (DOPMYIUPOBATH BHIBOJbI U 3aKIIOUEHUS;

MPUMEHSTh B TMPOIECCE MO3HAHUS, WCIIONb3YeMble B XUMHH CUMBOJIMYECKHE
(3HAKOBbBIE) MOJEIH, MPEeOOPa30BbIBATh MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) 3JIEMEHTA, XUMUYecKas GopMyIa, ypaBHEHUE XUMUYECKON peaKIuK —
IpU pPEIICHUH YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSTH
Ha3BaHHbIE MOJIEJbHBIEC MPEJACTABICHUS NJIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHYECKUX PEAKIIHil.

2) 6azoevle uccieoosamesibCcKue 0CUCmeus:

BJIaJIeTh OCHOBAaMHU METOJOB HAyYHOTO TMO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLnii;

(bopMynupoBaTh 1EJIM U 33Ja4l UCCIEeI0BaHNUs, UCIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(HOPMYJIUPOBaHHBIE BONPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS M OCHOBBI JUIsl (DOPMHPOBAHUS TUIIOTE3bI MO NPOBEPKE MPaBHIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJ€Th HAaBBIKAMU CaMOCTOSITEJIBHOIO TUIAHUPOBAaHUSL W IPOBEICHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOI0aTh 3a XOJAO0M
mpolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro  pe3yibTar, (OpMYIHpPOBATH
0000111eHHs] ¥ BBIBOJbI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBaHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKOM HCCIeoBATeIbCKOM U MPOEKTHOM
NESTENbHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METO/IOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHUIO pa3Iu4YHbIX METOJ/IOB
MO3HAHUS;

3) paboma c ungpopmayueii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HCTOYHMKAX HH(opMauuu (Hay4dHO-
MOMyJIsipHasl IUTepaTypa XMMUUECKOT0 COJEP KaHMsl, CIPABOYHBIE TOCOOUS, PECYPCHI
WuTtepHera), aHanu3upoBaThb HWHOOPMALMIO  PA3IMYHBIX BUAOB U (opMm
MPEeICTaBIICHUS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aMpoCchl U MPUMEHSTH Pa3IUYHBIE METOJIbI MPHU MOUCKE U
orbope wuHPoOpMalMH, HEOOXOJMMOM Il  BBIOJIHEHHMS  y4eOHBIX  3aaad
ONPEICIIEHHOTO TUTIA;

NpUOOpETaTh OMBIT HKCIOJNB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  MpeACTaBIICHUS
uHpopmaiuu (cxemMbl, rpaduKy, TUarpaMmbl, TAOJIULIbI, PUCYHKU U APYTHE);



WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJICTBA MPU PabOTE C XUMHUECKOM
nHpopManMei: TPUMEHATh MeXIpeaAMeTHble ((PU3MYeCKUe U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (DOPMYIIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOIB30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HarassJHOCTH.

Osniadenue yHueepcantbHblMu KOMMYHUKAMUGHBIMU OCUCMBUAMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOW TeMbl B XOJ€ JAWaiora W/uiu
JTMCKYCCHUH, BBICKA3bIBaTh WJEU, (POPMYIUPOBATH CBOU MPEIOKECHUS OTHOCUTEIHHO
BBITNIOJIHEHUS MIPEJIOKECHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YJbTATOB MO3HABATEIBHOM NEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBINOJIHEHUU
XUMHUYECKOTO0 SKCIEPUMEHTa, MPAKTHYECKOW padOThl MO HCCIIEIOBAHHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, PeaiM3alul y4eOHOro nmpoekTa u (OpMYyIUPOBATh BHIBOIBI 1O
pe3ynbpTaTtaM MNPOBEAEHHBIX MCCIEIOBAHUM IYTEM COTJIACOBAHUS IMO3ULUN B XOJIE
o0cyXxeHus 1 0OMeHa MHEHUSMU.

Oesniadenue yHugepcantbHbIMU PeyaamueHbIMU OClCIBUAMU:

CaMOCTOATENBHO IUIAHUPOBATH M  OCYILIECTBIISITH CBOIO ITO3HABATEIIBHYIO
NESITEIIbHOCTh, OMNpeAessas €€ UeJIdM M 3aJa4d, KOHTPOJHUPOBAaTh M IO MeEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IpejJjaracMblii  ajlrOpuT™M  JEWUCTBUM  TIpHU
BBITIOJIHEHUM Y4YeOHBIX U  HCCJIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CcHOCO0 UX pelieHus ¢ Yy4ETOM TMOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIUAX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEU JEATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U
CaMOOIICHKH.



IIpenmeTHbIE pe3yabTATHI

IIpenmeTHbIe pe3yabTaThl 0CBOEHHUSI Kypca «O01mas 1 HeOpraHu4vecKas
XHMHSD» HA 0230BOM YPOBHE JOJI’KHBI OTPAKATH:

[1P1 chopMUpOBaHHOCTH TPEACTABICHUN: O XUMHYECKOW COCTaBISIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIICHHs TPAKTUUECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

[IP2 BrnameHue CUCTEMON XUMHMYECKMX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloIue MOHATHA (XMMHUYECKUM 3JIEMEHT, aToOM, W30TOoIN, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), KpUCTAJUTMYECKasl PEIIETKa,
TAMNBl  XMUMUYECKUX  PEAKLUMH, PacTBOpP, JJIEKTPOIUTHI, HEDICKTPOJMUTHI,
DJICKTPOIUTUYECKAS] JIUCCOLIMALINSA, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW pEaKIMH, XUMHUYECKOE PaBHOBECHE), TEOPUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTHUYECKON Auccouuanuu, nepuoanyeckuii 3axkoH /[[.M. Menneneesa,
3aKOH COXPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAaHEHHS W MPEBpPAIICHUS] SHEPTUU
MpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTHUUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacHOM MCTOJIb30BaHUU BaKHEUIIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YETIOBEKa;

IIP3 cdhopmMupoBaHHOCTH yMEHUN BBISBIATh XapaKTepHbIC MPHU3HAKU
MOHATUH, YyCTAaHABIMBATh WX B3aMMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOILINE
MIOHATHS MPU ONMMCAHUM HEOPTaHWYECKHUX BEUIECTB U UX MPEBPAICHUI;

[TP4 chopMupoOBaHHOCT, YMEHHMM HCIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY
JUISL  cocTaBieHUs (OpPMYJ BEIIECTB W YPaBHEHUM XUMHYECKUX PEaKIIuH,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblil Ta3, YIJEKUCIBIA ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COJA, MUPUT U JAPYTHE);

IIP5 chopMUpOBaHHOCTH YMEHHH OINpENeNsiaTh BAJICHTHOCTh M CTEMCHBb
OKUCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMUYECKOW CBsI3M (KOBaJieHTHAsl, HMOHHAs, METAJIMYECKas, BOJOPOJHAs) B
COCJIMHEHUAX, TUIT KPUCTAIITMYECKON pelIéTKu KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJIMYECKasi), XapaKTep Cpebl B BOJIHBIX PacTBOpPAX
HEOPraHUYECKUX COCIMHEHUI;

I[IP6 chopMupoBaHHOCTb yMEHUW YCTaHABIMBATH IPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K ONPEACIEHHOMY KIaccy/rpymnie
COCIMHEHUHN (MPOCTHIE BEIIECTBA — METAIbl M1 HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCJIOTHI, aM()OTEpHBIE TUIPOKCHUIBI, COJIH);



[1P7 chopMUpOBaHHOCT, YMEHHH pacKpblBaThb CMBICH MEPUOAUYECKOTO
3akoHa J[.MI. MeHnneneeBa M JOEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOrHOCTUYECKYIO (PYHKIIUU;

[1P8 chopMHpOBaHHOCTH YMEHHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX dJeMeHTOB |—4 mnepuonoB llepuonnueckoil cucTteMsl
xumuyeckux snaeMeHToB J[.MI. MenpaeneeBa, UCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTaINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAWHEHUU
1o nepuonam u rpynnaM [leppoandyeckon cucremMsl XUMUYECKUX dyemMeHToB JI.1.
Menpeneena;

[1P9 cdhopMHupoBaHHOCT, YMEHHH XapaKTepuU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBS3UM MEXKIY HEOPraHUYECKUMHU
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

[IP10 chopmupoBaHHOCTH yMeHHS KiacCU(UUUPOBATH XUMUYECKUE
peaklyy MO Pa3’IUYHbIM MPHU3HAKAM (YUCIY U COCTaBY pEarupyroliux BEUIECTB,
TEII0BOMY 3(¢eKTy peakuuu, HU3MEHEHHMIO CTENEHEW OKHCIECHHS DIIEMEHTOB,
00paTUMOCTH PEaKIMH, YIaCTHIO KaTaJu3aTopa);

[IP11 cdopMHUpPOBAaHHOCTL YMEHHMH COCTaBISATH YpaBHEHUS peakUui
Pa3JIMYHBIX THUIIOB, IIOJIHBIE U COKpAILIEHHBIE YPAaBHEHUsI pPEaKLUNd HOHHOIO
0oOMEHa, yUUTbIBasl YCIOBHUS, IPU KOTOPBIX 3TU PeaKlUy UAYT 10 KOHIIA;

[1P12 copmupoBaHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX
BEILIECTB;

I1P13 c(hOpMHPOBAHHOCTh YMEHUU PacCKpBIBaTh CYILLIHOCTb
OKHCJINTEJIbHOBOCCTAHOBUTEIBHBIX ~ PEaKLUHUW  MHOCPEACTBOM  COCTaBJICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKIuii;

[1P14 cdopmMupoBaHHOCTH YMEHUN OOBSICHATH 3aBUCHUMOCTb CKOPOCTH
XUMHYECKOM pEaKIuu OT pas3du4HbIX (AKTOpOB; XapakTep CMeEIEHUs
XMMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JAEHCTBUSA (IIPUHIUIT
Jle IllaTense);

[IP15 copMupoBaHHOCTH YMEHHMH  XapaKTepU30BaTb XUMHUYECKUE
[IPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBILIJICHHOIO IIOJIY4YE€HUsI CEPHOM KHUCIIOTHI,
aMMuaka, a Takke C(QOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX Hay4dHBIX
MPUHIMIAX U SKOJIOTHYECKUX MPoOieMax XMMUYECKOT0 IPOU3BO/ICTBA;

[IP16  chopmupoBaHHOCTH  yMEHUH  MPOBOAMTH  BBIYUCICHHS  C
MCIIOJIb30BAaHUEM TIOHSTHSI «MaccoBas J0Jid BEIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMHUYECKUX peaKlMsIX, MACChl BEIIeCTBA WU O0BEMA
ra3oB IO HW3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WIM OO0BbEMY OJIHOTO U3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIJIOBOro 3(dekra peakuud Ha OCHOBE
3aKOHOB COXPAaHEHHUsI MacChl BELECTB, IIPEBPALLECHUS U COXPAHEHUSI DHEPTUU;

[IP17 cdopMupoBaHHOCT, yMEHUH COOJIIOAaTh MpaBUiia MOJIb30BAHUSA
XUMHYECKOM TMOocyaod W 1abopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe MpaBuUiia
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oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

[1P18 chopMupOBaHHOCTh YMEHUMN MJIAHUPOBATH U BBHIMOJIHATH XUMUYECKHUMA
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJAa B MPUCYTCTBUU KaTaliu3aTopa,
ONPEAECICHUE Cpeabl pacTBOPOB BELIECTB € IOMOLIBI0  YHHUBEPCAIBHOI'O
WHIUKATOPa, BIUSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakluid MOHHOTO OOMEHa, KAayeCTBEHHbIE peakIMu Ha cynbdaT-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUs, PELICHHE JKCIECPUMEHTAJbHBIX 3a1ad I10
teMaMm «Metamiel» U «Hemeramib») B COOTBETCTBHM C MPABHIIAMH TEXHUKU
0e30MacHOCTH NP OOpaIEHUH C BEIIECTBAMHU U JJaOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTaBIATh PE3YJIbTaThl XUMUYECKOT'O0 OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOUIUX peakuuid U (OpMyJIHpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

[IP19  cdopmupoBaHHOCTH  yMEHUM  KPUTHYECKHM  aHAIU3UPOBATH
XUMHYECKYI0 HH(POpPMAINIO, TMOIYy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa
MacCcoBOM KOMMYyHHMKalUU, UTHTEpHET U Ipyrux);

[1P20 cdopMHpOBaHHOCT, yMEHUN COOJIIOAaTh MpaBUia SKOJOTUYECKU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY M TPYIOBOM JEATETbHOCTH B LEJAX
COXPaHEHHUsI CBOETO 310POBbS U OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
OIIACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPraHU3MBI ONPEIEIIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarenss [IJIK, moscHAT, Ha mnpumepax cHocoObl yYMEHBIICHHUS H
MIPEIOTBPALLCHUS UX BPEAHOTIO BO3ICUCTBUS HA OPTaHU3M YEJIOBEKA;

[1P21 nns oOywaromuxcsi ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS:
yMEHHE TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMHYECKUX SIBJIICHUU;

[1P22 nnst cnenbix U cnaOOBUASIIMX OOYyYaIOUIUXCS: YMEHHE UCIIONb30BaTh
penbedHO ToueyHyI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMHUYECKUX
dhopmyi.

IIpeameTHBIE pe3yabTaThl 0CBOCHUA Kypca «Oprannyeckasi XuMus»» Ha
0a30BOM ypOBHeE [10JI’KHBI OTPAXKATh:

[1P23 chopMUpOBaHHOCTh MPEACTABICHUN O XUMUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBJICHUN IIPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JHYHOCTH, €€ (QPYHKIIMOHAJIbHON
IPaMOTHOCTH, HEOOXOAUMOM JIsl perieHus] MPaKTUYECKUX 3a/lay U HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOHON Ccpeie;

[TP24 BnageHue CUCTEMOW XUMHUYECKHX 3HAHWUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATalOlMe TOHATUSA (XMMUYECKHM DIIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIHLHOCTD, XUMUYECKASI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (YHKIMOHANbHAs TpYIIIa,
paguKaj, U30MEpUsl, U30MEPbl, TOMOJOIMYECKUN PsL, TOMOJIOTH, YIi€BOIOPOIBI,
KUCJIOPOJ M a30TCOJAEp)Kallue COCIUHEHUs, MOHOMEp, IOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
opranndeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB);
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3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalnme B OCHOBE NOHMMAaHUA NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
ABJICHUN, (PAKTOJIIOTMUECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BaKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

[1P25 chopMUPOBAaHHOCT, YMEHUM BBIABIATH XapaKT€pHblE MPU3HAKU
MOHSATHW, YCTaHABIMBaTh WX B3aWMOCBA3b, MCIIOJIB30BATh COOTBETCTBYIOLINE
MOHATHA TPU ONUCAHUM COCTAaBa, CTPOEHUS M IPEBPALIEHUNA OpPraHUYECKHX
COCIUHECHUM,

[1P26 chopMUpOBaHHOCTH YMEHMI MCMOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn OpraHMYECKUX BEIIECTB W YPAaBHEHUH XMMHYECKUX pEaKIlui,
M3rOTaBIMBaTh MOJENIN MOJIEKYJ OPTaHMYECKUX BEUIECTB JJIS MIUIFOCTPALMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHNS;

[1P27 cdopMupoBaHHOCTHL YMEHUW yCTaHABIMBATh MPUHAAJIEHKHOCTD
M3YUYEHHBIX OPTaHMYECKUX BEILIECTB IO UX COCTABY U CTPOEHHUIO K ONPEICIEHHOMY
KJIacCy/Tpynne CcOoequHEHUN (YrJIeBOJOpPOAbl, KUCIOPOA U a30TcoJepiKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEIUHEHUS), JaBaTb MM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTAENbHBIX OpPraHUYEeCKUX BEUIECTB (ITWIICH, MPOMMWIICH, alleTHJIEH,
ATWJICHIJIMKOJb, TJIHLEPUH, (eHon, (popmanbIerui, aueTanbleruj, MypaBbHHas
KHUCJI0Ta, YKCYCHasl KACJIOTA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAsi KUCJI0TA, IJII0K034,
bpykKTO3a, KpaxMal, IeJUTI003a, TJIULUH);

[1P28 chopMHpOBaHHOCTH YMEHUSI ONPEAEISATh BUIBI XMMUYECKOM CBSA3U B
OpraHUYECKUX COEAUHEHUSAX (OAMHAPHbBIC U KPATHBIE);

[1P29 cdopmMupoBaHHOCTH YMEHHUS TPUMEHATH [OJOXKEHUS TEOpUU
CTpoeHusi oprannyeckux Bemects A.M. ByTiepoBa st 00bsiICHEHUS! 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBA U CTPOCHUSI; 3aKOH COXPAaHEHUS MAaCChl BEILIECTB;

[1P30 cdhopMUpOBaHHOCT, YMEHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢bu3nUeckue M XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pazIuyHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTHUJIEH,
Oyranuen-1,3, merwnOyraauenl,3, O€H30J7, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
TIIMLEPUH, (EHOJI, alleTalIbJerul, MypaBbUHAsl W YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0N103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATH T€HETHUYECKYIO
CBA3b MEXIYy HUMH YpPAaBHEHHUSIMHU COOTBETCTBYIOIIUX XHUMHYECKHX PEAKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYI

[IP31  cpopMupoBaHHOCTb  yYMEHHUS  XapaKTepHU30BaTh  MCTOYHUKH
yIIAEBOJOPOJHOIO ChIphs (HeDTh, NPUPOIHBIN Ta3, Yrojib), CIOCOOBI HUX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE TIPOAYKTOB MepepaboTKH;

[1P32chopMupoBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS M0 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM MPOJYKTa
peakluud MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);
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ITP33 chopmMupoBaHHOCTH YMEHUM BIaETh CUCTEMOMN 3HAHWN 00 OCHOBHBIX
METO/JIaX HaYyYHOI'0 MO3HAHUs, UCIIOJIb3YEMBIX B XUMUU IIPU U3YUYECHUU BEILECTB U
XUMHUYECKUX SIBICHUN (HaOII0IeHne, U3MEPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUSA [JI1 MPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;;

[1P34 cdopMHupOBaHHOCT, yMEHUH COOJIIOAaTh MpaBUiia MOJIb30BAHUSA
XUMHYECKOM TMocynoi W 1abopaTOpHBIM OOOpYIOBaHHMEM, a TaKkXKe MpaBuUia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

[1P35 chopMUpOBaHHOCTh YMEHUMN MJIAHUPOBATH U BBIMOJIHATH XUMUYECKHUMA
HKCIIEPUMEHT (IpeBpalleHUs] OPraHUYECKUX BELIECTB IPU HArPEBAHUHU, MTOTYyUECHUE
JTUJICHA W M3YYEHHME €ro CBOMCTB, KAayeCTBEHHbBIC pEAKIUU OPraHUYECKUX
BEIIECTB, JeHaTypalusi OEJIKOB NMpU HArpeBaHWUU, IBETHbIE pEaKIMH OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKHA O€30MacCHOCTH TpU OOpalllEeHuu ¢
BELIECTBAMU U J1aOOpaTOpHBIM O0OpYyAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHHMH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

[IP36  chopmupoBaHHOCTH  yMEHUM  KPUTHYECKHM  aHAJIU3UPOBATH
XUMHYECKYI0 HH(POpPMAINIO, TMOIYy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa
MaccoBoil uHpopManuu, UHTEpHET U APYTUX);

ITP37 cdopMHupoOBaHHOCTL YMEHHM COOJIIOAATh TMpaBWIa IKOJIOTUUYECKHU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY W TPYIOBOM JEATETbHOCTH B LEAX
COXPaHEHHUsI CBOETO 30POBbS U OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
ONIACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MBl OIPEHACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasi cMbica mnokaszatens [IJIK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHHUsIT W MPEAOTBPALICHUS HX BPEIHOTO BO3JACUCTBHUS Ha OpPraHU3M
YEJI0BEKa;

[1P38 nnsi oOywaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS:
yMEHHE TPUMEHSITh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB
U XUMUYECKUX SIBICHUN;

[1P39 nns cnenbix U cn1abOBUASIIMX OOYyYaIOUIUXCS: YMEHHE UCIIOIb30BaTh
penbedHO ToueyHyIo cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

hopmys;
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3. Conep:xanme y4eOHOro npeamera « XuMHs»

O01mas 1 HeopraHnyeckasi XuMus

Tema 1. Teopemuueckue 0CHOBbL XUumMuu

XAMHUYECKUA dJeMeHT. AToM. Sfapo artoma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEpPreTuyeckre ypoBHM, MOAYPOBHHU. ATOMHBIE OopOuTalH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrlpeesieHrus 3JEKTPOHOB MO OpOHUTAIsIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

ITepuonnueckuii 3axkoH u Ilepuoauueckas cucreMa XUMUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsA3b MEPUOAMYECKOTO 3aKkoHa U llepmoamyeckoil CUCTEMBI
xuMu4deckux syemeHtoB JI.M. MeHaeneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM H MepuojaaM.
3HaYeHHE EPUOJUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenune BemiecTBa. XHMHUYECKas CBSI3b. BHIbl XUMHUYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajumdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIHW U JJOHOPHO-
akienTopHeiil). BopopoaHass cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEITHLHOCTS.
Crenenb okuciieHusi. MIoHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIGKYJISIpHOTO U HEMOJICKYJISIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOIWCTBA BEUIECTB OT TUIA KPUCTAININYECKON PEIIETKHU.

[TondaTue o gucnepcHbIX cucteMax. VICTUHHBIE W KOJIJIOMJHBIE PACTBOPHI.
MaccoBas 10Ji BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTMYecKkas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K pa3IUYHBIM KJlaccam.

Xumudeckas peaknus. Knaccudukamuss XUMHUECKUX — peakiuid B
HEOPraHUYECKOW U OPraHUYEeCKOM XMMHHU. 3aKOH COXPAaHEHHUS MacCChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TTPU XUMUUECKUX PEAKIIHUX.

CkopocTh peakinu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (pakTopoB. OOpaTUMbie
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIUSAIONIME HA COCTOSHUE
xumuudeckoro pasHosecus. Ipunnun Jle [latense.

OnektponuTuyeckas auccormanus. CuiabHble W ClIaOble AJICKTPOJIUTHI.
Cpena BOAHBIX pPaCTBOPOB BENIIECTB: KUCIAs, HEUTpalibHAas, miejaouHas. [lonsarue o
BojopoHOoM mokazatene (pH) pactBopa. Peakiuu wonHoro oomena. ['mapomus
HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsTue 00 siekTpoinze
pacIuiaBoB U pacTBOPOB cojei. [I[pumeHenune 3neKTposnsa.

IKcnepumenmanvHvie MEmMOObl U3YUEHUS GEULeCME U UX NPEesPaAUeH UL

Hemonctpanusa Tabuun «llepuonnueckas cucreMa XMMHUYECKHX JIEMEHTOB
JI.1. MenpaeneeBa», U3ydeHHe MoJielied KPUCTALITHYECKUX PEIIETOK, HAOMIOeHNE
M ONHUCAaHHUE JEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3jlokKEHUE
MEepOKCUJa BOJAOpPOJAa B NPUCYTCTBUM KaTaau3aTopa, OIPEICIICHUE CpEIbl
PacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATBHOTO UHAUKATOPA, PEAKIIMM HOHHOTO
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oOMeHa), MPOBEJICHUE MPAKTUIECKOU padoThl «BiusiHUE pa3iudHbIX (GaKTOPOB Ha
CKOpPOCTh XUMUYECKON PEaKIUN».

Pacuémmnule 3a0auu

Pacu€éTtel 1O ypaBHEHMSIM XHUMHUUYECKMX peEakiuid, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PAacU€Thl C MCIOJIB30BAHUEM IOHATHUS «MacCOBas
JI0JIs1 BEILIECTBAY.

Tema 2. Heopzanuueckaa xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuomguueckoin  cucreme
xumudyeckux anemeHToB J[.M. MenneneeBa MU OCOOGHHOCTH CTPOCHMSI aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hochopa u yriaepona).

XHUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbochopa, yrimepoga W KpeMHHS) U UX  COCAUHEHUM  (OKCHIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIOB U UX COCMHEHUI.

Mertamibl. Ilonoxenune MetamioB B Ilepuoanyeckoil cucteMe XUMUYECKUX
anemenToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIECKTPOHHBIX 000JOYEK
atomoB MetauioB. Ob6mue ¢uzndeckue cpoiictBa MeTaioB. CIuiaBbl METAILIOB.
DIIEKTPOXUMUUECKUI P HANPSIKEHUN METAILIIOB.

XHUMHUYECKUE CBOWCTBA BAaXHEUIIMX METAJJIOB (HATPUM, KaJIHi, KaJabIUH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61ue crocoOsl nmoxyueHust MmetamuioB. Metatyprusi. Koppo3usi MeTasios.
Crnioco0sI 3a1uThl 0T Koppo3uu. [I[puMeHeHrne MeTaJIIOB B OBITY M TEXHHKE.

IKcnepumenmaibHvle MemoObl U3YUEHUA 6EULECE U UX NPEBPAULeH UL

N3yuenne xoitekiuu «MeTauibl W CIUIaBb», 0O0pa3lloB HEMETAJUIOB,
pelieHne AKCIIEPUMEHTAIbHBIX 3aj1ad4, HaOII0IcHNE u ONMCaHue
JIEMOHCTPAIMOHHBIX M JIa0OPaTOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCHIA
AJTIOMUHHUS C pACTBOPaMU KUCJIOT U IIEI0YEH, KAUECTBEHHBIE PEAKIIUU HA KATHOHBI
METaJJIOB).

Pacuémmnule 3a0auu

Pacuétel macchl BemecTBa WM o0bEMa ra3oB MO W3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
13 BEILIECTB UMEET MPUMECH.

Tema 3. Xumus u H#cu3Ho

Ponp xumum B oOecrieueHUH HKOJOTUYECKON, SHEPreTUYECKOW U MUIIEBON
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O HAydHBIX METOAAaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKIIUMN.

[IpencraBnenuss o0 OOMMX HAYYHBIX TMPHUHIMIAX MPOMBIIUICHHOTO
MOJYy4YEeHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BaXKHEHIIME CTPOUTEILHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTepuajbl, Kpackh, CTEKJIO, KepaMuKa,
MaTepuaidbl JJs 3JIEKTPOHUKHA, HAHOMATEpUAJIbl, OPTaHUYECKUE M MUHEPAJIbHBIC
yIno0peHus.

14



XuUMHUST ¥ 370pOBbE YeJOBEKa: MpaBuja HCIOJH30BAHUS JICKAPCTBEHHBIX
MpenapaToB, MpaBmiia OE30MaCHOr0 MCIOJIb30BaHUs MpenapaToB ObITOBOM XUMHUU
B [TIOBCEIHEBHOM KU3HH.

Mescnpeomemmuuwie ceasu

Peanuzanus  MeXINpeaMETHBIX  CBsI3e¢M TPU  M3yYCHHM OOmmIed u
HEOpPraHu4ecKon xuMuu B 11 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHOHAYYHBIX TIOHSATHUW, TaK MW TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMH JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO6mue ecrecTBEHHO-HAYUYHbIE TIOHSTUS: HAay4HbIA (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccupuKaius, TIepPUOJUIYHOCTh, HAOIIOCHHE,
AKCTIIEPUMEHT, MOJCIIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

dusuka: MaTepus, YHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIl, paINOAKTUBHOCTh, MOJICKYJIa, SHEPTreTUYECKUI YPOBEHD, BEIIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECKHE BEIUYUHBI U €AUHUIBI UX
HU3MEPEHUsI, CKOPOCTb.

buonorusi: kneTrka, OpraHu3M, OJKOocHCTeMma, Owuocdepa, Makpo- U
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE TTOPOIbI, MMOJE3HBIC UCKOMAeMBbIE, TOILIHBO,
PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIILICHHOCTh, METAJUTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaJIOB, CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, IMHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMarleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasOB,
ANIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJOTHH.

Oprannueckasi XuMust

Tema 1. Teopemuueckue 0CHO6bl OP2AHUYECKOL XUMUL

IIpeamer opraHu4ecKo XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A.M. bytiepoBa, e€ ocHOBHbIE NOJ0KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BewecTB. loMonorus, wu3zoMepus. XuUMHYECKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kinaccudukaly oprannueckux pemects. Homenknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTUyecKas) W TPUBUAIBHBIE HA3BAHMS
BAKHEMIINX MPEICTABUTENEHN KJIACCOB OPraHUYECKUX BEIIECTB.

IKcnepumenmanbvrvle MEMOObL USYUEHUA 6EULECINE U UX NPECPAUeHUIL

O3HakomIleHHE ¢ 00pa3llaMu OpraHWYeCKUX BEIeCTB U MaTepualaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEUIECTB, HAOJIOJEHUE U
ONMCaHUE AEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IUIaBlIeHUEe, OOYTIIMBAaHUE U TOPEHHUE).

Tema 2. Yeneeo0opoowt

AJNKaHbl: COCTaB M CTPOCHHE, TOMOJOTHYECKMH psAx. MeraH W 3TaH —
MpOoCTEHIINE MPEJCTABUTENN AaJIKaHOB: (U3MUECKHME M XHUMHUYECKHUE CBOMCTBa
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(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYeHUE W
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN Psifl. DTUIICH U MPOIMUIIEH —
MpOCTEHIINE MPEICTABUTENN QJIKEHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUApPATALMUU, OKHUCICHUA W
MOJINMEPHU3ALIHH ), TOTYYEeHUE U TPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u merunOyranuen-1,3: cTpoeHue, BakHeMIne
XUMHYECKUE CBOMCTBA (peakius nonumepuszanuu). [lomydyeHre CHHTETUYECKOTO
KaydyKa U pe3HHBbI.

AJNKUHBI: CcOCTaB M OCOOCHHOCTHM CTPOCHHUS, TOMOJIOTUYECKUU Psii.
AuetuneH — TOpOCTEHIIMN MpEeNCTaBUTENb AJKUHOB: COCTaB, CTPOEHUE,
¢bu3nYecKre U XMMUYECKUE CBOMCTBA (peakluy TUAPUPOBAHNS, TaJOr€HUPOBAHMS,
rUpaTaluu, TOPeHUs ), MOTyYeHUE U IPUMEHEHHE.

Apensbl. benzon: cocra, crpoeHue, pU3MUECKHUE U XUMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpoBaHUs U HUTPOBAHUs), NOJy4eHHE U NpuMeHenue. Tomyoun:
COCTaB, CTpO€HHe, (QU3NYEeCKHue U  XUMHUYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUA), MOJyYEHHUE U MpUMEHEHUEe. TOKCHYHOCTH
apeHoB. ['‘eHeTnueckasi CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMHA K
Pa3TUYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKH YrieBOAOponaoB. IlpuponHbiii ra3 W MOMyTHBIE
HedTanble ra3pl. HedTh u e€ mpoucxoxaenue. Crocobbl nmepepabOTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUW, KaTaIUTUYECKUil), mnuposu3. I[IpoaykTs
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKH.

IKcnepumenmanbvrvle MEMOObL USYUEHUA 6EULECINE U UX NPEeEPAUeHUIL

O3zHakomileHHe ¢ o0OpasllaMH IJIACTMACC, KayuyKOB W PE3WHBI, KOJUICKIUU
«Hedtp» u  «Yromp», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOreHONPOU3BOAHBIX, MTPOBEICHUE MPAKTUUECKON PpabOThI: MOJyUYeHHE ITUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuémmnoie 3a0auu

Bbrunciienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIEeCTBA WM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Tema 3. Kucnopoocooeprcauwyue opzanuuecxkue coeOuHeHus

[IpenenbHble OJHOATOMHBIE CHHMPTHI. MeETaHON W 3TaHON: CTPOCHHE,
bu3nyeckue MW XUMHYECKHE CBOWCTBA (peakluuMyd C aKTUBHBIMM MeETallJlaMH,
raJIoreHOBOZIOPO/IAMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOoIa U 3TaHOJIa HA OPraHK3M YeJIOBEKa.

MHoroaToMHble  COUPTBHL. OJTWICHTJIUKOAbL M  TJIHUIEPUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHbIe cnupThl). JleficTBue Ha
opraHusM yenoseka. [Ipumenenue rauneprHa U 3TUICHTIIMKOJIS.

@deHon: CcTpoeHHe MOJEKYJbl, (U3UYECKUEe M XHMHUYECKHE CBOMCTBA.
Tokcuunocts (henona. [lpumenenue penona.
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Anpaeruapl M KeToHbl. Dopmanblieruja, aneTanblerull:  CTPOCHHE,
¢u3nYeckue W XMMHYECKHE CBOMCTBA (pEeakUUu OKHUCIEHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINM ), TOJyYeHUE U TPUMEHECHHUE.

AueroH: cTpoeHue, ¢GuU3MUECKHME M XHMHYECKHE CBOWCTBA (peakiuu
OKHUCJICHHS] 1 BOCCTAHOBJICHUS ), TOJIyYEHHE U PUMEHEHHUE.

OnHOOCHOBHBIE MpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBpuHas U
YKCyCHasi KUCIOThI: CTPOEHUE, (Pu3ndyeckue U XMMUYECKHUE CBOMCTBa (CBOMCTBA,
oOmue /Uil Kiacca KUCIOT, peakuus 3TepuuKaiim), noilydyeHue 1 NpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHCIOT. MbLTa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

Cnoxnble »QuUpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KHUPOB.

VYrneBoasl: cocraB, Kilaccudukanus ~— yrieBonoB  (MOHO-, M- H
noyiucaxapubl). ['moko3a — mpocTelinii MOHOCaXxapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKMe W XUMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
ruapokcuom Menu(ll), oxkucnenue ammuadHbIM pacTtBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXXIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITIOKO3HI.

Caxapoza — mpencTaBUTENb [AMCAXapUAOB, TUIPOJIU3, HAXOXKICHUE B
MIPUPO/JIC U IPUMEHEHHUE.

Kpaxman u nemmono3a kak npupoaHbie noiaumepsl. CTpoeHue Kpaxmaia u
Henono3bl.  du3nueckue M XMMHUUYECKHE CBOWCTBAa Kpaxmayia (THUAPOIH3,
KaueCTBEHHAsl PEaKIUs C UOJIOM).

IKcnepumenmanbvHvle MEmMoObl USYUEHUA 6EULEeCE U UX NPeepauieHuil

[IpoBenenue, HaONIOEHHE W OINUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
TrOpEHUE CHUPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHUE
staHona okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB  (B3aUMOJICHCTBUE
mmmnepuHa ¢ ruapokcuaom Menu(ll)), anpmerunoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepeopa(l) u rumpokcumom wMmenu(Il), B3aummoneicTBue
Kpaxmajnaa C HOJOM), NPOBEJEHUE NPAKTUUYECKON paboThl: CBOMCTBAa pacTBOpa
YKCYCHOU KHCIIOTHI.

Pacuémmnuwie 3a0auu

Bbrunciienuss mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIEeCTBA WM MPOJYKTa PEaKIMU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB MM MPOJYKTOB PEaKLUu ).

Tema 4. Az3omcooepircaniue opzanuueckue coeOuHeHus

AMuHbl. MeTWIaMHUH W aHWIMH: COCTaB, CTPOEHHE, (QU3NYECKHE U
XUMHYECKHUE CBOICTBA (TOpeHHe, B3aUMOACHCTBUE C BOJION U KUCIOTAMM).

AMUHOKHCTOTHI Kak aM(pOTepHbIE OpraHuYecKue coequHeHus. Ouznyeckue
U XUMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe riuiuHa). buonormyeckoe
3HaYE€HUE aMUHOKUCTOT. [lenTubl.
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benku kak npupoaHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHud. llepBuunas,
BTOpUYHAsT W TpETUYHAs CTPyKTypa OelkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypalus, KaYeCTBEHHbBIC PEaKIIMU Ha OCIKH.

IKcnepumenmanvHvie MEmMOObl U3YUEHUA GEULeCmE U UX NPEesPAIICHUN

HaGmronenne u omucaHue JAEMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIus
OCJIKOB TIPU HAIPEBAHUM, [IBETHBIE PEAKIIMHU OCIIKOB.

Tema 5. BbICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE MOHSITHS XUMUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEIHSIS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIUMEPU3ALUS U OJUKOHICHCALIHS.

[Tnactmaccsl (MOAUATUIIEH, TIOJTUTIPOIIUJIEH, MOJTUBUHUIIXJIOPU,
nonucTupod). HarypanbHbIi W CcUHTEeTUYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOTIPCHOBBIM M HW30MPEHOBBIN). BoslokHa: HaTypanbHbIE (XJIOMOK, IMIEPCTh,
ENK), UCKYCCTBEHHBIE (aIleTaTHOE BOJOKHO, BUCKO3a), CHHTETHUECKHE (KalpOH U
JIaBCcaH).

IKcnepumenmanvHvie MEMOObl U3YUEHUA 6EULECINE U UX NPECPAULEeHUTL

O3HakoMJieHHEe C O0Opa3laMu TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAacCC, Kay4yKOB.

Meosicnpeomemmnoie ceasu

Peanuzamus MeXnpeaMEeTHBIX CBA3EH NMPU M3YYEHUU OPTraHMYECKON XUMHUU
B 10 kimacce ocCylecTBIsI€TCA 4Yepe3 HCIOJIb30BAaHUE KaK OOILIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUW, TaK W TOHSITUH, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecCTeCTBEHHO-HAay4YHBbIE TIOHATHUS: SIBJICHHWE, Hay4dHbId (akT,
TUINOTE3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, KiacCudUKauus, NEPUOJIUYHOCTD,
HaOJII0IcHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE.

®usuka: wMaTepus, OHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HPHEPreTUYEeCKUid YpOBEHb, BEIECTBO, TEJ0, OO0BEM, arperaTHoe COCTOSHUE
BeIlleCTBa, (U3UYCCKUE BETUYMHBI M €IMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OHOJIOTMYECKH AaKTHUBHBIC BeliecTBa (OCNKH, YIJICBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TTOPOIbI, MMOJE3HBIE UCKOTAeMbIE, TOILIHBO,
pECYpCHI.

TexHonorusi: NUILEBBIE MPOAYKThI, OCHOBBI PAlMOHAIBLHOIO THUTAHUS,
MOIOIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MPEINapaThl, MaTEpUalbl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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4. TemaTnuyeckoe IVIAHMPOBAHKME, B TOM YHCJIE C Y4eTOM padoyeil MpOorpaMMbl BOCIIUTAHMUSA € YKa3aHUEM KOJIMYeCTBa
4acoB, OTBOAUMBIX HA OCBOCHHE KaKI0H TeMbl Y4eOHOro npeamera « XuMHUsD)

Ne Tema 3ansaTHA Komnue B ToM uncie JInynocTHBIE
IL.II CTBO YP |II3 |K CP pe3ynbTaThl
4acoB

1. | Beenenue B kypc. MHCTpyKTaXk. BXOIHON KOHTPOIIB. 2 2

1. O01asi m HeopraHmyeckass XMMHs 14 4 6 2 2

2. | OcHOBHBIE TOHATHS U 3aKOHBI XUMUU. [lepruoanyeckuii 3aKoH U 2 2 JIP 1.1 - 1.4,
[lepuoauueckas cucrema xuMmuueckux eMenToB Jl. . Menneneesa u JIP 2.1 -2.3,
cTpoeHue aroma. CTpoeHHe BelleCcTBa. JIP 3.1 -3.3,

3. | Ilpaktrueckoe 3ansatue Nel. Kiaccudukanus HeoOpraHu4ecKux COSTUHEHUN 1 2 2 JIP 4.1 — 4.4,
HUX CBOMCTBA. JIP 5.1-5.5,

4. | CamocTosiTe1bHAsA padoTa: JIP 6.1 -6.5,
CP Nel. Bona. PacTBopbl. DNeKTpOIMTHYECKAs TUCCOLTUAIIHSL. 2 2 |JIP7.1-738

5. | IIpaktuueckoe 3anatue Ne2. XUMHUUECKHUE PEAKIIUH. 2 2

6. | Ilpaktuueckoe 3anstre No3. MeTasibl 1 HEMETAUTHI. 2 2

7. | Xumus B ObITY. 2 2

8. | Koncynbramnus 2 2
HUTOI'O B 1 cemecTpe 16 4 6 2 2

2. Opranuyveckasi XuMus 23 13 6 2 2

9. | Teopus cTpoenust opraHuueckux coequHeHuid. OCHOBHBIE MTOHATHUS 2 2 JIP 1.1 - 1.4,
OpraHNYEeCKON XUMUHU. JIP 2.1 -2.3,

10. | Ilpaktuyeckoe 3anstre No4. AnkaHsbl. 2 2 JIP 3.1 - 3.3,

11. | [Ipaktuueckoe 3anstue Ne5. AnkeHbl. J{ueHBI U KaydyyKH. 2 2 JIP 4.1 — 4.4,

12. | AnkuHbl. ApeHBbI. 2 2 JIP 5.1 -5.5,

13. | CamocTosiTeIbHAsI padoTa: JIP 6.1 - 6.5,
CP Ne2. [IpupoHble HCTOUYHUKH YIJIEBOI0POIOB. 2 2 |JIP7.1-78

14. | IIpaktuueckoe 3anarue Ne6. Crniuptbl. DEHOIBI. 2 2
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15. | Anbneruasi. KapOoHOBBIE KUCITOTHI. 2 2
16. | Cnoxxnble 3¢Upbl. YTIEBOIBI. 2 2
17. | A3oTcoaepxaliye OpraHu4ecKiue COeIMHEHHUSL. 2 2
18. | Ilonumepsl.
19. | KonTtposnbsHas pabota 2
20. | Koncynpranus
HUTOI'O Bo 2 cemecTpe 23 13 6
IIpomMe:kyTouHast aTTecTalus 8 popme:
maddepenumpoBanHoro 3a4dera B 1 cemectpe
BCET'O I1IO JUCHUIIJIMHE: 39 19 12

VP — ypok; I13 — npaktrueckue 3austust; K — koncynpranuu; CP — camocrositensHas pabora.
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5. MaTepuaJibHO-TeXHUYECKOe o0ecneyeHue npenoiaBaHus y4e0HOro

npeaMera «XuMus»

OcBoenue nporpaMMmbl y4eOHOTO MpeAMeTa « XUMHUS» MpenoaracT HalIuuue
yuyeOHOro kaOuHeTra «XHMHH, JKOJOTMUECKHMX OCHOB MPHUPOJONOJIb30BAHUS U
OCHOB 3KOJIOTMUECKOI'O MpaBa», B KOTOPOM HMMEETCS BO3MOXHOCTb OOECHEUUTh
CBOOOJHBIN NTOCTYN B ceThb MHTepHET BO BpeMsi y4eOHOro 3aHSTHUS U B MEPUOA
BHEY4YEOHOH JesATeNIbHOCTU 00ydaromuxcs (371€KTPOHHBIM KHUTaM, MPaKTUKyMaM,
TeCTaM), NpPEeAyCMOTpEHa JUCTaHLMOHHas Qopma (paboTra 4epe3 HHTEpHET
pecypcbl, paboTa B CHCTEME JAMCTAHLIMOHHOIO OOydeHuss Ha oOydaromien
mwiatgpopme Moodle T.11.).

Oobopyooeanue yueonozo kabunema:

1. mocamoyHbie MeCTa MO KOJIUYECTBY CTY/ICHTOB;

2. pabouee MecTo MpernoaaBaTes;

3.KOMIUIEKT Y4eOHO-HATJISIHBIX TOCOOUH MO TUCIUILIUHE:
Ileuammnoie nocoousn:

a) Cepus cripaBOYHBIX TaOJIHII.
1. Ileppuoanyeckas cucrema XUMU4eCKux 3aeMeHToB [[.M1.Menneneena.
2. PacTBOPUMOCTH COJIEH, KUCJIOT U OCHOBAaHUM B BOJIE.
3. DIeKTPOXUMHYECKUH psJl HANIPSKEHUN METaIIOB.
0) Cepust TaOIUI] IO HEOPTAHUYECKON XUMUH.
1. CTenieHn OKUCIIECHHUS.
2. Kpucraminieckue pemeTKH.
3. XumHuecKkas CBs3b.
B) Cepust TabiHIl 10 OPraHUYECKON XUMHUHU.

4. 5KpaHHO-3BYKOBBIE CPE/ICTBA O0YUYEHUS;

5. HaTypanbHbIe 0OBEKTHI, MOJEIH

Texnuueckue cpeocmea odyuenus:

— KOMIIBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CIIeUeHUEM
— MYJBTUMEAUATIPOCKTOP

— TPOEKIIMOHHBIN YKpaH

— CKaun

— BHUJEO - U MYJbTUMEINAPECYPCHI IO XUMUH.

B Oubnuorteunnlt ¢GoHA BXOAAT Y4YEOHUKHM U Y4eOHO-METOJMYECKHE
koMIuiekThl (YMK), pekoMeH0BaHHbIE WIIM JOMYIIEHHbIE JIJIS UCIIOJNIb30BAaHUS B

HpO(I)CCCI/IOHaJIBHBIX O6paSOBaTCHBHBIX opraHu3anuiax, PCAINIYIOIINX
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oOpa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro oOIero oOpa3oBaHHS B IIpeaeiiax
ocsoeHnust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUS.

bubnuoreunbrii  GoHA  MOXKET  OBITh  JOTOJHEH  SHIUKIONCIUSIMH,
CIIPaBOYHUKAMH, HAYYHOW W HAYYHO-TIOMYJIIPHOM JIUTEPATYPOH 110 XHMHH.

B nporecce ocBoeHUs MporpaMMbl y4eOHOH JUCITUTUTHHBI « XUMUS» CTYICHTHI
UMEIOT BO3MOKHOCTH JOCTYIA K 3JICKTPOHHBIM y4eOHBIM MaTepuajgaM 10 XUMUH,
UMEIOIIUMCSI B CBOOOJHOM JOCTyIe B ceTd MHTEpHET (PJICKTPOHHBIM KHHTaM,
MPaKTUKyMaM, TecTaM, U Jp.).

CpencrtBa oOyuYeHHs MpPU AMCTAHIMOHHOW (dopme (HOPMATHUBHO-CIIPABOYHAS
JUTepaTypa, KOMIUIEKT IUIaKaTOB, TEMAaTHYECKUX CTEHJ0B, HMHCTPYKIUOHHbBIC
CTeH/Ibl, MYJIbTUMEIUNHBIM KOMIUIEKC, JIOKaJbHAas CEeTh KOJUIEJXKa, CHUCTEMA
JMCTAHIIMOHHOTO O0ydeHus Ha oOydaromied miatdhopme Moodle, mporpammHoe
obecrnieueHue oOmero u MNpodeccHoHaTLHOTO HAa3HAYEHUsS, KOMIUICKT y4eOHO-
METOJMYECKONM JOKYMEHTAIlMH, 3aroTOBJIEHHBIE MaTepuajbl JUIsl peaju3aluu
MPAKTUKH B YCJIOBUU JUCTAHIIMOHHOTO 00yUYeHHE)

B ycnoBHsIX TUCTAaHIIMOHHOTO O0YYEHUS:

- MHCTPYKTaX M BblJaya 3aJjaHusl MPOU3BOJUTCA B (hopme TelaeKoH(epeHIIuH B
nporpamme Zoom u yepe3 miargpopmy MOODLE;

- BCsl HE0OX0[uMas TOKYMEHTAIUS BBICBUIAETCA 110 AJIEKTPOHHOM MOYTe;

- oOpaTHasi CBA3b M KOHCYJbTAIlMU OCYIIECTBIISIOTCA B IpuiiokeHuu Boramn,
yepe3 miarpopmy MOODLE, B BkoHTakTe U 10 3IEKTPOHHOM MOYTE;

- BBITIOJIHEHHBIE 3a/1aHUsI COOMPAIOTCS B apXUB M OTIPABIISIIOTCSA Ha 00J1aKO;

- 3a4eT, KOHTpOJbHas paboTa WM 3K3aMEH OCYIIECTBIseTcs B (opme
TeraeKkoHpepeHIu B mporpamme Zoom, yepes miarpopmy MOODLE.
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JJonmosiHuTENBHAS JJUTEPATYPaA

1. I'abpuensan O. C., Ocmpoymos U. I'., Cnaokos C. A., {opogeesa H.M.
[TpakTrKyM: yueb. mocodue Iuisl CTyA. YUpeKIeHUH cpea. mpod. odpazoBaHUs. —
M., 2014.
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obOpazoBanus. — M., 2014.

3. I'abpuenan O. C., Jlvicosa I'. I'. Xumus. TecTbl, 3a7a4i U YIPaKHEHUS:
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4. Epoxun 0. M., Koeanesa H. b. Xumus 1as npodeccuil u
CHEIUANTbHOCTEH TEXHUYECKOTO MPpOPuiIsi. DIEKTPOHHBIA Yy4eOHO-METOANYECKUI
KoMIlIekc. -M., 2014.
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Xumus 175 npodeccuit U crenuanrbHOCTed TEXHUYECKOTO Mpoduist. DIEKTPOHHOE
MpUIOKEHHE (3JIEKTPOHHOE yueOHOE U3JJaHue) IS CTYI. YUPEKACHUM cpell. pod.
oOpazoBanus. - M., 2014.

6. l'abpuensn O. C. u Op. Xumus i npodeccuii M CHenuaribHOCTEH
TEXHUYECKOro Npoduist (3IEKTPOHHOE MPUIIOKEHHUE).

7. Epoxun IO. M. Xumus: 3a1auu U ynpaxHeHus: yue0. mocodue st CTy/I.
yupexaeHui cpes. mpod. oopazoanus. — M., 2014.

8. Epoxun IO.M. COOpHUK TECTOBBIX 3aJlaHUN MO XUMHUH: yuel. mocooue
JUTSL CTYJI. YUpeXKIeHUuM cpen. npod. oopazoBanus. — M., 2015.

DJIEKTPOHHBbIC MH(OPMALMOHHBbIE PeCypPChl

1. www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbl TOphD»).

2. www. hemi. wallst. ru (OOpa3oBaTenbHBI CalT IJs IIKOJIHHUKOB
«XuUMUI»).

3. www. alhimikov. net (OGpa3oBaTenbHbIN CAaUT AJIsI IKOJIHHUKOB).

4. www. chem. msu. su (QnexTpoHHas OUOIMOTEKA 110 XUMUH).

5. www. enauki. ru (uHTepHeT-uznanue s yuurtened «EctecTBeHHbIE
HAyKN»).

6. www. lseptember. ru (MeToauueckas razera «llepBoe ceHTAOPS»).

7. www. hvsh. ru (kypHan «XuMUs B IIKOJIEY).

8. www. hij. ru CkypHas «XUMUS U KUZHBY).

9. www. chemistry-chemists. com (21eKTpOHHBIM >XypHal «XUMHUKH H
XUMHS»)
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