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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
nporpammbl - 1o cnenuainbHocT  09.02.07 UMHbopManMoOHHBIE CUCTEMBI U
MIPOrpaMMUPOBAHHUE.

VY4eOHbIl mpeaMeT «XHUMHS» BXOAUT B 00I€00pa30BaTENbHbIN IUKI,
MOJALMKI: 00s3aTenbHas 4acTh (0a30BbIM ypOBEHb) M UWUTAETCS Ha IMEPBOM Kypce
oOy4eHusl.

2. [Inanupyemble pe3yJibTAThI OCBOEHHS Y4eOHOr0 npeamera « XuMush).
B pesynpraTe wu3yueHuss ydyeOHOro mpenMera «XHUMHUS» CTYACHT JOJDKEH
c(hopMHUPOBATH CIEAYIONINE PE3YIbTATHI

JIMYHOCTHBIE Pe3yabTATHI:

JIngHOCTHBIE pe3ybTaThl OCBOCHHS YYEOHOTO mMpeaMeTa «XHUMHS» TOJKHBI
OTpa)kaTb TOTOBHOCTh U  CIIOCOOHOCTh OOYYAlOIIUXCA  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3MIIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIeCcTBa, paclIMpeHue KU3HEHHOTO
ONbITa W OMNbITA JACATEIBHOCTH B MPOLECCE peaav3allii OCHOBHBIX HAIpaBIICHUM
BOCIUTATENIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

JIP 1. 2paricoanckozo eocnumanus:

JIP 1.1 oco3Hanus 0Oy4aromuMHCsi CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00s3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

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

JIP 1.3 TOTOBHOCTH K COBMECTHOW TBOPYECKON [JESATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUM YYEOHBIX M TO3HABATENIBHBIX 3aJ]lay, BBITOJHECHHUU
XUMUYECKUX SKCIIEPUMEHTOB;

JIP 1.4 cnocoGHOCTM TOHUMATh W TPUHUMATh MOTHBBI, HaAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHATU3€ PA3IMYHBIX BUOB YUYECOHOU NESATEILHOCTH;

JIP 2. nampuomuueckoz2o 60cnumanus:

JIP 2.1 1EeHHOCTHOrO OTHOILICHUSI K HUCTOPUYECKOMY W HAYYHOMY HACJIEIUIO
OTEUECTBEHHON XUMUU;

JIP 2.2 yBaxkeHUsS K MpPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHHUSI XUMUM, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh Pe3yJbTaT
JUTMTENIBHBIX ~ HAOJMIONCHUHM,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOHCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

JIP 2.3 uHTepeca W NO3HABATEJIbHBIX MOTHMBOB B IMOJYYEHUH W TOCIEAYIOLIEM
aHanu3ze WHOOpPMalMK O TEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

JIP 3. oyxoeéno-upaecmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOT'O CO3HAHUS, SITUUYECKOTO MTOBEICHNUS;

JIP 3.2 copMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHNUS;



JIP 3.3 rOTOBHOCTH OLIEHMBATH CBOE MOBEACHHUE M IOCTYIKHA CBOMX TOBapHUIIEH C
MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE TMOCIEACTBHM ATHUX
MTOCTYTIKOB;

JIP 4 ¢hopmuposanusn Kyibmypel 300p0o6bia:

JIP 4.1 scTeTHuecKkoe OTHOIIEHHE K MHUPY, BKJIIOYash 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, 00IIECTBEHHBIX OTHOIICHHUIA;

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

JIP 4.3 mnoHMMaHMS UEHHOCTH TMpPaBWI WHAUBUAYAIBHOTO M KOJUIEKTHUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOLIUX 3J0POBBIO U KU3HHU JIIOJIEH;

JIP 4.4 oco3HaHUs MOCIEICTBUNA W HENPUSTHS BPEIHBIX NPUBBIUEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

JIP 5. mpyooeozo éocnumanus:

JIP 5.1 KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HUCCIEA0BATENbCKOM
JEeSTEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUIAX JACSTEIbHOCTH;
JIP 5.2 ycraHOBKM Ha AaKTHMBHOE Yy4YacTUE B pEIICHUM NPAKTUYECKUX 3a1ad
COLIMAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

JIP 5.3 uHTepeca K MPaKTUUYECKOMY HM3YUYEHHUIO MPOPECCU Pa3IM4HOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS TPEAMETHBIX 3HAHUM 110 XUMMUH;

JIP 5.4 yBaxkeHUs K TpyAy, JIOASIM TPyJa U pe3yJabTaTaM TPYAOBOM AEATEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAHHOMY BBIOODY WHIWBUIYAIbHOW TPACKTOPHUU
oOpazoBanus, Oyayiel npodeccuu U peaausaiuu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpedHoCTel 00111eCTBa;

JIP 6 3K0102Uu1eCcK020 60CRUMAHUA:

JIP 6.1 sKkonOrMYecKu 1EeNecooOpa3HOro OTHOIICHHS K MPHUPOAE, KaK HCTOYHHKY
CYILIECTBOBAHHUS )KM3HHU HA 3€MIIE;

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

JIP 6.3 oco3HaHus HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHKEHUH XUMUU IS
peLIeHNs BOPOCOB PAllMOHAJIBHOIO MPUPOJOTNOIb30BaHNS;

JIP 6.4 aKTHUBHOTO HENpPUATUSA NECUCTBUN, MNPUHOCAIIMX BpEN OKPYKaKOIIEH
NPUPOAHON Cpelie, YMEHHUS NPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX TEUCTBUN U NMPEIOTBpPALIaTh UX;

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

JIP7 yennocmu HayuHo20 NO3HAHUA:

JIP7.1 chopMHUpPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOLIECTBEHHON NMPAKTUKU;

JIP7.2 nonumaHus cnenuPUK XUMHUU KakK HayKd, OCO3HaHHS €€ poJiu B
(GOpMHpPOBAHUU PALMOHAJIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM LIEITOCTHOTO
MpeacTaBlieHus 00 OKpYXalolleM MHpe Kak O €IWHCTBE MPUPOJbI U 4YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W peuieHuu MnpoljieM COXpaHeHUs
MIPUPOJTHOTO PaBHOBECHS;



JIP7.3 yb6exnéHHocTH B 0COOOM 3HAYMMOCTH XHMHUHM JUIsl COBPEMEHHOM
IUBUIN3ALUN: B €€ TYMAaHUCTUUYECKON HAMPABICHHOCTH U BAXXHOW POJIM B CO3/IaHUU
HOBOU 0a3bl MaTEPUAIIBHOUN KYJIBTYPhI, PEIICHUH I100abHBIX TPOOJIEM YCTOHYHUBOTO
pPa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON M IKOJIOTHYECKOU
0€30MacCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIICUCHUH YCJIOBUHN YCIICIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOT'0 YjieHa OOIIECTBA;

JIP7.4 ecTeCTBEHHO-HAy4YHOW T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHMS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BATh
MoJTydyaeMble 3HAHUS JUIS aHadu3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIETO MHpa U
MPOUCXOAIIUX B HEM W3MEHEHUM, YMEHHUS JieJaTh 00OCHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4HBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IEJIbIO MOJIYUYEHHUS IOCTOBEPHBIX
BBIBOJIOB;

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

JIP7.6 nnTepeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON IESITEIbHOCTH;

JIP7.7 TrOTOBHOCTM U CIOCOOHOCTH K HENPEpbIBHOMY OOpa3OBaHHUIO U
caM0oOOpa30BaHUI0, K aKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTIMU;

JIP7.8 uHTEpeca K 0OCOOEHHOCTSAM TpyAa B Pa3IMUHBIX cdepax npodhecCHOHATHHOM
NEATETBbHOCTH.

B mpoyecce  oocmuoicenus — IUYHOCMHBIX — pe3yIbMAMO8  OCB0EHUS
0OVUAIOWUMUCS  NPOCPAMMbBL  CpeOHe20 00we2o0 00pazosanus y 00yYaroUuxcs
coeepuiencmeyemcs IMOUUOHAIbHBLIL UHme1eKm, npeononazarouull
chopmuposannocmn:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HAIpPaBJICHUS Pa3BUTUS COOCTBEHHOW AMOIMOHAIBLHOU cdephl,
OBITh YBEPEHHBIM B cel0e;

CaMOpETYJIMPOBaHMS, BKIIOYAIOLIETO CAMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHME, CIIOCOOHOCTh  aJanTHUPOBAThCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKJIIOUAIOUIECH CTPEMJICHHE K JOCTHMIKCHHUIO LETU U
yCIEXy, ONTUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JECHCTBOBAThb, MCXOHsl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOMIEH CMOCOOHOCTh MOHMMAaTh AMOILMOHAIBHOE COCTOSHHE
JIPYTUX, YYWUTHIBaTh €ro IPU OCYIIECTBICHHUM KOMMYHMKAIIMHM, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHHUIO;

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

MeranpeaMeTHble:

MertanpenMeTHble pe3yibTaThl OCBOEHUSI MPOTPAMMBI  CpPEIHEro O0OIIero
00pa3oBaHus TOHKHBI OTPakKaTh:

Osnadenue yHueepcaibHbIMU YUeOHbIMU NOZHACAM EIbHBIMU OCUICIBUAMU:

1) b6a3zoevie nozuueckue oelcmeusn:

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



OMpeNeNaTh LeNu ACATEeIbHOCTH, 3aJaBasi IapamMeTpbl W KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCUTH PE3YJIbTaThl ICSITEILHOCTH C TOCTaBICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh TPU OCBOCHUHM 3HAHMM MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIC MPHU3HAKU TOHSITUH MU YCTaHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONIUE MOHSTHS IS OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAaHUS M KpPUTEPUU IS KIacCUPUKAIMKA BEIIECTB U
XUMUYECKUX PEaKIni;

yCTaHABIIMBATh  MPUYUHHO-CIEJCTBCHHBIE CBSI3M  MEXKIYy HU3y4YaeMbIMH
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE PACCYXXICHUs] (MHAYKTUBHBIC, JIEIYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUAX, GOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh B MPOLIECCE MO3HAHMS, UCIOIb3YEeMble B XMMHUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30OBLIBATh MOJICIIbHBIC MPEICTABICHUS — XUMHYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XUMU4Yeckasi GopMmysa, ypaBHCHHE XUMUYECKON peakinuu —
MpU pelieHUH Yy4eOHBIX TMO3HABATEIbHBIX W TNPAKTUYECKUX 3aj]ad, IPUMEHATH
Ha3BaHHbIE MOJICJbHBIC TPEACTABICHUS JJIS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIUH.

2) 6azoevle uccieoosamesibCKue 0CUCmMeus:

BJIaJIETh OCHOBAaMHM METOJIOB HAy4YHOTO IIO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;

dbopmyIupoBaTh SN U 3aJa4d UCCIICIOBAHMSI, UCIIOIL30BaTh MMOCTABICHHBIC
U CaMOCTOSITETbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (DOPMUPOBAHHUS THUIOTE3bI IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HABBIKAMH CAMOCTOSITEJILHOTO IUJIAHUPOBAHUSI U MPOBEICHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HaOII0JaTh 3a XOJAOM
MpoIiecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €ro pe3yibrar, G(OpMyJIUpOBAThH
0000IIIeHNs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTAaTOB HCCIEIOBaHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

nmpuoOpeTaTh ONBIT YYEHWYECKOM  HCCIIENOBATEIbCKOW UM MPOEKTHOM
NEATEeNIbHOCTH, TIPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pEIIeHUs TMPAKTUYECKUX 3aJady, MPUMEHEHUIO Pa3JUYHBIX METOJIOB
TTO3HAHMUS;

3) paboma c ungpopmayueii:

OPUCHTHPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HHPoOpManuu (HAy4dHO-
MOMYJISIPHAS JTUTEPATypa XUMHYECKOTO COJICPIKAHUS, CITPABOUYHBIC MTOCOOUS, PECYPCHI
WNutepHera), aHanmu3upoBaTh HWHGOPMALMIO  PAa3IUYHBIX BUJIOB U (opMm
MpeCTaBICHUS, KpUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTb;

dbopMyIHpOBaTh 3ampPOChl U MPUMEHATH Pa3IMYHbIE METOJIbI MPU TMOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMOW JJIsI  BBINOJIHEHUS  y4eOHBIX  3a7ay
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUSA HWHOOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TTOUCKOBBIX CUCTEM;



CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJbHYIO  (GOpMYy  MpeACTaBIICHUS
uHpopmaiu (cxemMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU pabOTe C XUMUYECKOM
uH(popMaleil: NPUMEHITh MEXKIpeAMETHbIe ((U3MUYEeCKUEe M MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKUE CpEICTBa
HArJITHOCTH.

Osnadenue ynugepcaibHblMu KOMMYHUKAMUGHHIMU OCUCHGUAMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOMl TeMbl B XOJi€ AHAJIOra W/WUiu
JTUCKYCCUH, BBICKA3bIBATh UJEH, GOPMYIUPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO
BBITIOJIHEHUS TPEIOKEHHOM 3a1a4u;

BBICTYNaTh C TMPE3CHTAlMEeN pe3yJbTaTOB IO3HABATEIBHON JEsITEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHMKAMHU MPU BBINOJHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOHM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, pealM3alluy Y4eOHOro MpoeKTa U (OPMYIUPOBATH BHIBOBI 1O
pe3ysibTaTaM MPOBEAEHHBIX HCCIIENOBAHUM IYTEM COIVIACOBAHUSA ITO3ULIUM B XOJ€
00CYXJIeHUS U 0OMEHA MHEHUSIMHU.

Osnaodenue ynugepcanbHbIMu PeyiAMUEHbIMU OCUICHEUAMU:

CaMOCTOATENILHO IUIAHUPOBaTh M OCYILECTBIATH CBOIO IO3HABATEIbHYIO
NeSTENbHOCTh, Ompeaensas €€ Uelad M 3aJadd, KOHTPOJIUPOBATb M MO Mepe
HEOOXOIUMOCTH  KOPPEKTHUPOBATh MpEAJIaraéMblii  aJrOpUTM  ACHCTBUH  MpH
BBITIOJITHEHUM YYEOHBIX U HUCCJIEJOBATENbCKUX 3a/ady, BbIOMpaTh Haubonee
3¢ exTuBHBIN crnoco®d uX pelmeHus ¢ Y4ETOM TMOJYYEHHUS HOBBIX 3HAHUK O
BEIIECTBAX U XUMUYECKHUX PEaKIHUsX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NESATENBHOCTH HAa OCHOBE caMOaHalIu3a U
CaMOOLIEHKH.



IIpenmeTHbIE pe3yabTATHI

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

[1P1 chopmMupoBaHHOCTH MPEACTABICHUN: O XUMHUYECKON COCTaBISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBIICHUU
npuposibl, B  (GOPMUPOBAHUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIICHHs TPAKTUUECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpene;

[IP2 BrnameHue CUCTEMON XUMHMYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHATHA (XMMHUYECKUM 3JIEMEHT, aToOM, W30TOoIN, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHHUS, XUMUUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAsS, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PEIIETKa,
TAMNBl  XMUMUYECKUX  PEAKLUMH, PacTBOpP, JJIEKTPOIUTHI, HEDICKTPOJMUTHI,
DJICKTPOIUTUYECKAS] JIUCCOLIMALINSA, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW pEaKIMM, XUMHUYECKOE PaBHOBECHE), TEOPUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTUYECKOM AuccouManuu, nepuoanyeckuii 3axkoH /[[.M. Menneneesa,
3aKOH COXPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAaHEHHS W MPEBpPAIICHUS] SHEPTUU
MpU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTHUUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacHOM MCTOJIb30BaHUU BaKHEUIIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYCCKON JIEITCIBHOCTH YEJIOBEKA;

IIP3 cdhopMupoBaHHOCTb YMEHUN BBISBIATH XapaKTepHbIE MPU3IHAKU
MOHATUH, YyCTAaHABIMBATh WX B3aMMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOILINE
MIOHATHS MPU ONMMCAHUM HEOPTaHWYECKHUX BEUIECTB U UX MPEBPAICHUI;

[TP4 chopMupoOBaHHOCTH, YMEHHM HCIOJIB30BaTh XUMUUYECKYI0 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 APYTHE);

IIP5 chopMuUpOBaHHOCTH YMEHHH OINpENeNsiaTh BAJICHTHOCTh M CTENCHBb
OKUCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMUYECKOW CBsI3M (KOBaJieHTHAsl, HMOHHAs, METAJIMYECKas, BOJOPOJHAs) B
COCJIMHEHUAX, TUIT KPUCTAIITMYECKOM pelIéTKH KOHKPETHOTO BelllecTBa (aToMHas,
MOJIEKYJIsIpHAsi, MOHHAs, METAJIMYECKasi), XapaKTep CpeAbl B BOJHBIX pacTBOpax
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 TUAPOKCHUIBI, COJIH);



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

[1P8 chopMHpOBaHHOCTH YMEHHUI XapaKTepU30BaATh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX dJeMeHTOB |—4 mnepuonoB llepuonnueckoil cucTteMsl
xumuyeckux snaeMeHToB J[.MI. MenpaeneeBa, UCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTaINY, «QHEPreTUYECKue YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTU MU3MEHEHUS CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUMU
1o nepuonam u rpynnaM [leppoandyeckon cucremMsl XUMUYECKUX dyemMeHToB JI.1.
Menpeneena;

[1P9 cdhopMHupoBaHHOCT, YMEHHH XapaKTepuU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUWYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYLIECTBOBAHUE TI'€HETUYECKOM CBSA3U MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

[IP10 chopmupoBaHHOCTH yMeHHS KiacCU(UUUPOBATH XUMUYECKUE
peaklyy MO Pa3’IUYHbIM MpPHU3HAKAM (YUCIY U COCTaBY pEarupyroliux BEUIECTB,
TEIIoBOMY 3(QeKTy peakuuud, HU3MEHEHHUIO CTENEeHEH OKHUCIEHHUS 3IIEMEHTOB,
00paTUMOCTH PEaKIMH, YIaCTHIO KaTaJu3aTopa);

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

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

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

[1P14 cdopmMupoBaHHOCTH YMEHUN OOBSICHATH 3aBUCHUMOCTb CKOPOCTH
XUMHYECKOM pEaKIuu OT pas3au4HbIX (AKTOpOB; XapakTep CMeEIEHUs
XMMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUSA (IIPUHIUIT
Jle IllaTense);

[IP15 copMupoBaHHOCTH YMEHHMH  XapaKTepU30BaTb XUMHUYECKUE
[IPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBILIJICHHOIO IIOJIY4YE€HUsI CEPHOM KHUCIIOTHI,
aMMuaka, a Takke C(QOPMUPOBAHHOCTb MPEACTABICHUM 00 OOIIMX Hay4YHBIX
MPUHIMIAX U SKOJIOTHYECKUX MpobiieMax XMMUYECKOT0 IPOU3BO/ICTBA;

[IP16  chopmupoBaHHOCTH  yMEHUH  MPOBOAMTH  BBIYUCICHHS  C
MCIIOJIb30BAaHUEM TIOHSTHSI «MaccoBas J0Jid BEIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMUYECKUX pEaKLMsIX, MACChl BEIIEeCTBA WU O0BEMA
ra3oB IO H3BECTHOMY KOJMYECTBY BEUIECTBA, Macce WIM OOBEMY OJHOTO M3
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 TMocyaoi W 1abopaTOpHBIM OOOpYAOBaHHEM, a TaKXKe MpaBuiia
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oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

[1P18 chopMupoOBaHHOCTH YMEHUMN MJIAHUPOBATH U BBIMOJIHATH XUMUYECKHUM
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCUAa BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONPEAECICHUE Cpeabl pacTBOPOB BELIECTB € IOMOLIBI0  YHHUBEPCAIBHOI'O
WHIUKATOPa, BIUSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peaklud MOHHOrO OOMEHa, KAayeCTBEHHbIE peakiuu Ha cynbdaT-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE JKCIEPUMEHTAJBHBIX 3a1a4 I10
teMaMm «Metamiel» U «Hemeramib») B COOTBETCTBHM C MPABHIIAMH TEXHUKU
0e30MacHOCTH NP OOpaIEHUH C BEIIECTBAMHU U JJaOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTaBIATh PE3YJIbTaThl XUMUYECKOI'O0 OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOUIUX peakuuii U (OpMyJIHpOBaTH BHIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;

[IP19  cdopmupoBaHHOCTH  yMEHUM  KPUTHYECKHM  aHAIU3UPOBATH
XUMHYECKYI0 HH(POpPMAIUIO, MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpeicTBa
MacCcoBOM KOMMYyHHMKalUU, UTHTEpHET U Ipyrux);

[1P20 cdopMHpOBaHHOCT, yYMEHUH COOJIIOAaTh MpaBUiia SKOJOTUYECKU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY M TPYIOBOM JEATETbHOCTH B LEJAX
COXPaHEHHUsI CBOETO 310POBbS U OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
OIIACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTaHU3MBI ONPEIEIIEHHBIX BEIIECTB, IOHUMAas
cmpicnt mokazarenst IIJIK, moscHAT, Ha mpuMmepax CHocoObl yMEHBIICHHUS H
MIPEIOTBPALLCHUS UX BPEAHOTIO BO3ICUCTBUS HA OPTaHU3M YEJIOBEKA;

[1P21 nns oOywaromuxcsi ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS:
yMEHHE TPUMEHSITh 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 MPEACTABICHUNA O XMMUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBJICHUN IIPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JHYHOCTH, €€ (QPYHKIIMOHAJIbHON
IPaMOTHOCTH, HEOOXOIUMOM JIs perieHus] MPaKTUYECKUX 3aJlay 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,
paguKal, U30MEpUsl, U30MEPbl, TOMOJOIMYECKUN PsZ, TOMOJIOTH, YIIIE€BOJOPOIBI,
KUCJIOPOJ M a30TCOJAEp)Kallue COCIUHEHUs, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
opranndeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB);
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3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHU,
JeXalue B OCHOBE NOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUN, (PAKTOJIIOTMUECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BaKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATENIbHOCTH YEJIOBEKA,

[1P25 chopMUPOBAaHHOCT, YMEHUM BBIABIATH XapaKT€pHblE MPU3HAKU
IIOHATUM, YCTAaHAaBIMBATh HX B3aUMOCBS3b, MWCIOJIB30BAaTh COOTBETCTBYIOIINE
IIOHATUS TPU OIMCAHUU COCTaBa, CTPOCHMS M IIPEBPALLCHUNA OPraHUYECKUX
COCIUHECHUM,

[1P26 chopMHUpOBaHHOCTH YMEHHMM HCHOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUSI MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYECKUX BEIIECTB W YPAaBHEHUH XMMHYECKUX pEaKIlui,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BELIECTB Ul WIUIOCTPALUM UX
XUMHUYECKOTI'0 U IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

[1P27 cdopMupoBaHHOCTHL YMEHUW yCTaHABIMBATh MPHUHAAJIEHKHOCTD
M3yYEHHBIX OPTaHUYECKUX BELIECTB 10 UX COCTABY U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcOoequHEHUN (YrJIeBOJOpPOAbl, KUCIOPOA U a30TcoJepiKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEIMHEHUS), JaBaTb HMM Ha3BaHUSA 10
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTAENbHBIX OpPraHUYEeCKUX BEUIECTB (ITWIICH, MPOMMWIICH, alleTHJIEH,
ATWJICHIJIMKOJb, TJIHLEPUH, (eHon, (popmanbIerui, aueTanbleruj, MypaBbHHas
KHUCJI0Ta, YKCYCHasl KACJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCJI0TA, IJII0K034,
bpykTO3a, KpaxMal, IeJUTI0103a, TIUIUH);

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

[1P29 cdopMupoBaHHOCTH YMEHHSI TPUMEHSTH IOJOXKEHUS TEOPHUH
CTpoeHusi oprannyeckux Bemects A.M. ByTiepoBa 1151 00bsiICHEHUS 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBA U CTPOCHUSI; 3aKOH COXPAaHEHUS MAaCChl BEILIECTB;

[1P30 cdhopMUpOBaHHOCT, YMEHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3nUeckue M XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pazIuyHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, JTWJIEH, MPOMMJIEH, AalleTHJIEH,
Oyranuen-1,3, merwnOyraauenl,3, O€H30J7, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
TIIMLEPUH, (EHOJI, alleTalIbJerul, MypaBbUHAsl W YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0N103a, AaMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATH T€HETHUECKYIO
CBA3b MEXIYy HUMH YpPaBHEHHUSIMHU COOTBETCTBYIOIIUX XHUMHYECKHX PEAKLUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYI

[IP31  cpopMupoBaHHOCTb  yYMEHHUS  XapaKTepHU30BaTh  MCTOYHUKH
yIJI€BOJAOPOJIHOTO ChIpbs (HE(Th, NPUPOAHBIA Ta3, yYroiab), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE TIPOAYKTOB MepepaboTK;

[1P32chopMupoBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS M0 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);
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ITP33 chopmMupoBaHHOCTH YMEHUM BIAJETh CUCTEMOMN 3HAHWNA 00 OCHOBHBIX
METO/JIaX HaYyYHOI'0 MO3HAHUs, UCIIOJIb3YEMBIX B XUMUU IIPU U3YUYECHUU BEILECTB U
XUMHUYECKUX SIBICHUN (HaOII0IeHne, U3MEPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUSA [JIs1 MPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;;

[1P34 cdopMHupOBaHHOCT, yMEHUH COOJIIOAaTh MpaBUiia MOJIb30BAHUSA
XUMHYECKOM TMocyaod W 1abopaTOpHBIM OOOpYAOBaHHEM, a TaKXkKe MpaBuiia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUM C WHCTPYKIHSIMHU MO BBIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

[1P35 chopMUpOBaHHOCTh YMEHUMN MJIAHUPOBATH U BBIMOJIHATH XUMUYECKHUMA
HKCIIEPUMEHT (IpeBpalleHUs] OPraHUYECKUX BELIECTB IPU HArPEBAHUHU, MTOTYyUECHUE
OTUJICHA W M3YYEHHME €ro CBOMCTB, KAayeCTBEHHbBIC pEAKIUU OpPraHUYECKUX
BEIIECTB, JeHaTypalusi OEJIKOB MpU HArpeBaHUU, LBETHbIE pEaKIMU OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKHA O€30MacCHOCTH TpU OOpalllEeHuu ¢
BELIECTBAMU U J1aOOpaTOpHBIM O0OpYyAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX
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 cdopmupoBaHHOCT, YMEHHMH COONIOAATh MpaBWIa HSKOJOTHUUYECKHU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY W TPYIOBOM JEATETbHOCTH B LEAX
COXPaHEHHUsI CBOETO 30POBbS U OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
ONIACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHKUMAasi cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crnocoObl
YMEHBIIEHHUsIT W MPEAOTBPALICHUS HX BPEIHOTO BO3JACUCTBHUS Ha OpPraHU3M
YEJI0BEKa;

[1P38 nnsi oOywaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS:
yMEHHE TPUMEHSTh 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 Heopranmyeckasi XuMus

Tema 1. Teopemuueckue 0CHOBbL Xumuu

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. DIEKTPOHHASI KOH(PUTYpAIUS AaTOMOB.

ITepuonnueckuii 3axkoH u Ilepuoauueckas cucreMa XUMUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsA3b MEPUOAMYECKOTO 3aKkoHa U llepmoamyeckoil CUCTEMBI
xuMu4deckux syemeHTtoB JI.M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEUH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB 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 TOJIIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIHW U JJOHOPHO-
akienTopHeiil). BopopoaHass cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEITHLHOCTS.
Crenenb okuciieHusi. MIoHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIGKYJISIpHOTO W HEMOJIEKYJISIDHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIMBI 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. Homenknartypa
HEOpPraHUYECKUX BellecTB. ['eHeTMYecKkas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K pa3IUYHBIM KJlaccam.

Xumudeckas peaknus. Knaccudukamuss XUMHUECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHUHU. 3aKOH COXpPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

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

OnektponuTuyeckas auccormanus. CuiabHble W ClIa0ble AJICKTPOJIUTHI.
Cpena BOAHBIX pPaCTBOPOB BENIIECTB: KUCIAs, HEUTpalibHAas, miejaouHas. [lonsarue o
BojopoHOoM mokazatene (pH) pactBopa. Peakiuu wonHoro oomena. ['mapomus
HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB.

OKHUCIHUTENIPHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsTue 00 siekTposinze
pacIuiaBoB U pacTBOPOB cojei. [I[pumeHenune 3neKTposnsa.

IKcnepumenmanvHvie MEmMOObl U3YUEHUS GEULeCME U UX NPEesPaAUeH UL

Hemonctpanusa Tabuun «llepuonnueckas cucreMa XMMHUYECKHX JIEMEHTOB
JI.1. MenpaeneeBa», U3ydeHUEe MoJieNied KPUCTATHYECKUX PEIIETOK, HAOIMIOeHNE
W ONHUCAaHHWE JEeMOHCTPALIMOHHBIX 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 MPaKTUYECKOU paboThl «BiusiHUe pa3IuuHbIX (PaKTOPOB 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 llepuoguueckoit  cucreme
xumudyeckux anemeHToB J[.M. MenneneeBa MU OCOOGHHOCTH CTPOCHMSI aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hochopa u yriaepona).

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX HEMETALIOB (TalOT€HOB, CEPhI, a30Ta,
dbochopa, yrimepoga W KpeMHHS) U UX  COCAUHEHUM  (OKCHIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIOB U UX COCMHEHUI.

Mertamibl. Ilonoxenne MetamioB B Ilepuoanyeckoil cucteMe XUMUYECKUX
anementoB J[.MI. MenneneeBa. OCOOEHHOCTU CTPOCHHS SJEKTPOHHBIX 000JIOYEK
atomoB MetauioB. Ob6mue ¢uzndeckue cpoiictBa MeTaioB. CIuiaBbl METAILIOB.
DIIEKTPOXUMUUECKUI P HANPSIKEHUN METAILIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJIMi, KalabIUi,
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 U3YUeHUSA 6eULECE U UX NPEeBPAUeHUT

N3yuenne xkoiutekiuu «MeTauibl W CIUIaBbI», 0O0Opa3lloB HEMETALIOB,
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 uin o0bEMa ra3oB MO W3BECTHOMY KOJIUYECTBY
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 IKOJOTUYECKON, SHEPreTUYECKOW U MUIIEBON
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O HAydHBIX METOAAaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKIIUMN.

[IpencraBnenuss o0 OOMMX HAYYHBIX TMPHUHIMIAX MPOMBIIUICHHOTO
MOJYy4YECHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXKHEHIIME CTPOUTEILHbBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTepuajbl, Kpackh, CTEKJIO, KepaMuKa,
MaTepuaidbl JJs 3JIEKTPOHUKHA, HAHOMATEpUAJIbl, OPTaHUYECKUE M MUHEPAJIbHBIC
yIno0peHus.
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XuUMHUST ¥ 370pOBbE YeJIOBEKa: MpaBUja HCIOJIH30BAHMS JIEKAPCTBEHHBIX
MpenapaToB, MpaBmiia OE30MaCHOr0 MCIOIb30BaHUs IpenapaToB ObITOBOM XUMHUU
B [TIOBCEIHEBHOM KU3HH.

Mescnpeomemmuuwie ceasu

Peanuzanus  MeXINpeaMETHBIX  CBsI3e¢M TPU  M3yYCHHM OOmmIed u
HEOpraHudeckol xuMuu B 11 Kacce OCyIECTBISIETCS Yepe3 MCIO0JIb30BaHHUE KaK
OOIIUX €CTECTBEHHOHAYYHBIX TIOHSATUW, TaK MW TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMH JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO6mue ecrecTBEHHO-HAYUYHbIE TIOHSTUS: HAay4HbIA (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KiIaccuduKaius, I[epUOJUIHOCTh, HAOIIOJECHUE,
AKCTIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPECHUE, SIBIICHHE.

dusuka: MaTepus, YHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIl, paINOAKTUBHOCTh, MOJICKYJIa, SHEPTreTUYECKUI YPOBEHD, BEIIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI U CIMHUIBI UX
HU3MEPEHUsI, CKOPOCTb.

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

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

TexHomorus: XUMHYECKasi MPOMBIILICHHOCTh, METAJUTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpPUaIOB, CEIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, IHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMarleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasOB,
ANIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

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 NOJ0XKeHUA. CTPYKTYpHBIE (HOPMYIIbI
OpraHMYecKUX BewecTB. l'oMornorus, wu3zoMepus. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kinaccudukaly oprannueckux pemects. Homenknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTU4ecKas) W TPHUBUAIbHBIE HAa3BAHUS
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 MPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IUIaBlIeHUEe, OOYTIIMBAaHUE U TOPEHHUE).

Tema 2. Yeneeo0opoowt

AJNKaHbl: COCTaB M CTPOCHHE, TOMOJOTHYECKMH psAx. MeraH W 3TaH —
MpOCTEHIINE NPEICTABUTENN aJIKaHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBa
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(peakuuu 3aMelleHHs] W TOPEHUs), HAXOXJIEHUWE B TMPUPOJE, MOJIyYEHUE W
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN Psifl. DTUIICH U MPOIMUIIEH —
MpOCTEHIINE MPEICTABUTENN QJIKEHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu TUIPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUApPATALMUU, OKHUCICHUA W
MOJINMEPU3ALIHH ), 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 OCOOEHHOCTHM CTPOCHHUS, TOMOJOTUYECKUU Psii.
AuetuneH — TOpOCTEHIIMN MpEeNCTaBUTENb AJKUHOB: COCTaB, CTPOEHUE,
¢bu3nYecKre U XMMUYECKUE CBOMCTBA (peakluy TUAPUPOBAHNS, TaJOr€HUPOBAHMS,
rUpaTaluu, TOPeHUs ), MOTyYeHUE U IPUMEHEHHE.

Apensbl. benzon: cocras, crpoeHue, (GU3MUECKUE U XUMHUYECKHUE CBOMCTBA
(peakiuu raJoreHUpoOBaHUsI U HUTPOBAHUS), MOJyYeHHE 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:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaMTUYECKUi), mnupoiu3. I[IpomykTbl
nepepaboTKu 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», MOAENIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOreHOMPOU3BOAHBIX, MTPOBEICHUE MPAKTUUYECKON pabOThl: MOJyUYE€HHUE STUJICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuémmnoie 3a0auu

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

Tema 3. Kucnopoocooeprcauwyue opzanuuecxkue coeOuHeHus

[IpenenbHble OJHOATOMHBIE CHHMPTHI. MeETaHON W 3TaHON: CTPOCHHE,
bu3nyueckue MU XMMHYECKHE CBOMCTBA (peaklUMd C aKTUBHBIMU MeETaJlJlaMH,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOoIa U 3TaHOJIa HA OPraHK3M YeJIOBEKa.

MHoroaToMHble  COUPTBHL. OJTWICHTJIUKOAbL M  TJIHUIEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHbIe crnupThl). [lelicTBue 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. Dopmanbleruja, aueTaabIerHll:  CTPOCHHE,
¢u3nyueckue W XMMHYECKHE CBOMCTBA (pEakUUU OKHUCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINM ), TOJyYeHUE U TPUMEHECHHUE.

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

OaHOOCHOBHBIE MpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KUCIOThI: CTPOEHUE, (Pu3ndyeckue U XMMUYECKHUE CBOMCTBa (CBOMCTBA,
oOmue /Uil Kiacca KUCIOT, peakuus 3TepuuKaiim), noilydyeHue 1 NpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHCIOT. MbUTa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBHE.

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), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poisib. @orocunre3. pykTo3a Kak H30MEP IITIOKO3bI.

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

Kpaxman u nemmono3a kak npupoaHbie noiaumepsl. CTpoeHue Kpaxmaia u
HenoNno3pl.  du3nueckue U XMMHUYECKHEe CBOMCTBAa Kpaxmana (THAPOIH3,
KaueCTBEHHAsl PEaKIUs C UOJIOM).

IKcnepumenmanbvHvle MEmMoObl USYUEHUA 6EULEeCE U UX NPeepauieHuil

[IpoBenenue, HaONIOEHHE W OINUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
rOpEHUE CHUPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCICHUE
staHona okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB  (B3aMMOJICHCTBUE
mmmnepuHa ¢ ruapokcuaom Menu(ll)), anpmerunoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepeopa(l) u rumpokcumom wMmenu(Il), B3aummoneicTBue
Kpaxmajnaa C HOJOM), NPOBEJEHUE NPAKTUUYECKON paboThl: CBOMCTBa 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 WM MPOJYKTOB PEAKIUN).

Tema 4. A3omcoodepircaniue 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 XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMmepe InuiuHa). buonormyeckoe
3HaYE€HUE aMUHOKUCTOT. [lenTubl.
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benku kak npupoaHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHud. llepBuunas,
BTOpUYHAsT W TpETUYHAs CTPyKTypa OelkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypalusi, KaYeCTBEHHbIC PEaKIIUU Ha OCIKH.

IKcnepumenmanvHvie MEMOObl U3YUEHUA EULeCme U UX nPegpalicHAN

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

Tema 5. BbICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE MOHSITHS XUMUHM BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEIHSS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIUMEPU3ALUS U OJUKOHICHCALIHS.

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

IKcnepumenmanvHvie MEMOObl U3YUEHUA 6EULECINE U UX NPECPAULEHUTL

O3HakoMJieHHEe C O0Opa3laMu MPUPOJHBIX 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 TOHSITUHN, SIBIAIOIIUXCS 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, MOJEIMPOBAHUE.

®usnka: wMaTepus, DOHEpPrus, 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, OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJICBOMBI, >KHUPHI,
(bepMeHTHI).

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

TexHonorusi: NUILEBBIE MPOAYKThI, OCHOBBI PAlMOHAIBLHOIO THUTAHUS,
MOIOIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUUYECKHUE MPEINaparbl, MaTEpUabl 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 JInunocTHbIE
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,
[lepuoanueckas cucrema xumudeckux eMeHToB Jl. . Menneneesa u JIP 2.1 -2.3,
cTpoeHue aroma. CTpoeHHe BelleCcTBa. JIP 3.1 -3.3,

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

4. | CamocTosiTe1bHAs 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 10 9 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 3anstue No4. AjKaHbl. 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. | [Ipaktuueckoe 3anarue Ne7. Anpaeruasl. KapOoHOBBIE KHCTIOTHI. 2 2
16. | Cnoxxnble 3¢Upbl. YTIEBOIBI. 2 2
17. | A3oTcoaepxaliye OpraHu4ecKiue COeIMHEHHUSL. 2 2
18. | [IpakTuueckoe 3anstue Ne8. [Tonumepsl. 1
19. | KonTtposnbsHas pabota 2
20. | Koncynpranus
HUTOI'O Bo 2 cemecTpe 23 10 9
IIpomMe:kyTouHast aTTecTalus 8 popme:
maddepenumpoBanHoro 3a4dera B 1 cemectpe
BCET'O I1IO JUCHUIIJIMHE: 39 16 15

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.
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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
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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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