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1. IlosicHUTEJIbHAA 3aIIUCKA
PaGouas mporpamma ydeOHOTO TmpeamMeTa «XUMHS» pa3paboTaHa Ha
ocHoBanuu TpedoBanuit ®I'OC COO, ®OIT COO s peanuzaruu oOpa3oBaTeIbLHOM
nporpammbl 1o crnenuraibHocTd 09.01.03 Onepatop MHGOPMALMOHHBIX CHUCTEM U
peCypcoB.
YueOHbili mpeaMeT «XHUMHUS» BXOTUT B 00I€00pa30BaTENIbHBIA  ITUKII,
NOALMKI: 0a30BbIe yUeOHbIE MPEIMETHI U YNTAETCS Ha IEPBOM Kypce 00yUYEeHUSI.
2. [Inanupyemble pe3yibTAThl 0CBOEHHUS Y4eOHOr0 npeamera « XuMHsD).
B pesymbrare wm3ydeHus y4deOHOTO mpenMera «XHUMHS» CTYIASHT JOJKEH
c(hOpMHUPOBATH CIACAYIOIINE PE3YIbTAThI

JIN4YHOCTHBIE Pe3y/IbTaThI:

JIMYHOCTHBIE PE3YNbTAThl OCBOEHUS YYEOHOro mpeaMera «XUMHS» AOJHKHBI
OTpa)kaTb T'OTOBHOCTb U  CIOCOOHOCTh  OOYYalOIIUMXCS  PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlMM,  MO3UTUBHBIX  BHYTPEHHUX  YOEKIEHHH,  COOTBETCTBYIOIIMX
TPaJMLMOHHBIM LEHHOCTAM POCCHUMCKOro OOIIECTBa, pacCHIUpPEHHE KUIHEHHOTO
ONbITa W OMNbITA ACATENBHOCTH B IPOLECCE PEATU3ALMH OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOU IEATEIbHOCTH, B TOM YHUCJIE B YACTH:

JIP 1. 2paxcoanckozo éocnumanus:

JIP 1.1 oco3Hanust 00y4arolUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaXXEHUS K 3aKOHY H MPABOMOPAJIKY;

JIP 1.2 npencraBineHuss O COLMAJIbHBIX HOPMAaX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

JIP 1.3 TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENBHOCTH IIPU CO3AHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATENIbHBIX 3aJ/1ay, BBITOJIHEHHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

JIP 1.4 cnocoOHOCTM TOHMUMaTh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHThI IpYTUX MPU aHAIU3€ Pa3InYHbIX BUJIOB yUeOHON AESITENbHOCTH;

JIP 2. nampuomuueckozo 60cnumanus:

JIP 2.1 LEHHOCTHOrO OTHOLICHHS K HCTOPHUYECKOMY M Hay4YHOMY HACIIECIUIO
OTCYECTBECHHON XUMUM;

JIP 2.2 yBaxeHHs K NpoOLecCy TBOpYECTBa B 00JIACTU TEOPUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOrO, YTO JIOCTMIKEHUS HAyKH €CTh DPE3YJIbTaT
JUIMTEJIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTANbHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

JIP 2.3 uHTepeca W NO3HABATENbHBIX MOTHMBOB B TOJYYEHHH M MOCIEAYIOIIEM
aHanu3e MHQOpMALMK O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOH OTEeueCTBEHHOM
XUMUH;

JIP 3. dyxo6no-upaecmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHS;

JIP 3.2 chopmMHrpoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;



JIP 3.3 TOTOBHOCTH OILICHMBATh CBOE IMOBEJCHUE W IMOCTYNKH CBOUX TOBAPHUILEU C
MO3ULHN HPABCTBEHHBIX W IMIPABOBBIX HOPM W OCO3HAHUE IIOCIEICTBUA OSTHUX
MOCTYIIKOB;

JIP 4 ¢hopmuposanus Kynonyput 300poevsa:

JIP 4.1 screTnueckoe OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

JIP 4.2 coOmroneHuss mpaBmil 0€30MacHOTO OOpaIlleHHs C BEIIeCTBaMU B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJOBOM AEATEIbHOCTH;

JIP 4.3 mnoHMMaHus UEHHOCTH TMpPAaBWI HWHIWBUAYAIBHOTO M KOJUIEKTUBHOIO
0€301macHOT0 MOBEICHUSI B CUTYAIIHX, YTPOKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

JIP 4.4 oco3HaHus NMOCIEICTBUA W HENPUATHS BPEIHBIX NPHUBBIUEK (YHOTPEOJICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

JIP 5. mpyooeozo eocnumanus:

JIP. 5.1 KOMMYHHMKaTMBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEI0BATENbCKOM
NEATEIbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX JEATECIbHOCTH;
JIP 5.2 ycraHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEHICHWH MPAKTUYECKUX 3a7a4
COIIMAJIbHON HAMPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

JIP 5.3 uHTEepeca K MpaKTUYECKOMY U3YYEHUIO MPOQECCUil pa3InuyHOTO POJia, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUI IO XUMUHU;

JIP 5.4 yBaxkeHUs K TPYIY, JIOJSM TpYJa U pe3ysibTaTaM TPYI0BOM 1€ TeIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIUBUIYAIbHONW TpPACKTOPUU
oOpazoBanusi, Oyayuieil npodeccun U peanu3anuu COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HHTEPECOB U
MOTpeOHOCTEN 001IeCTBa;

JIP 6 skonocuueckozo 6ocnumanun:

JIP 6.1 sKoNOrMYecKu LENecO0Opa3HOro OTHOIICHHSI K MPHUPOJAE, KaK HMCTOUYHUKY
CyIIECTBOBAHMS KU3HU HA 3EMIJIC;

JIP 6.2 moHuMMaHMs TJO0ANBHOTO XapakTepa SKOJOTMYECKHX NpoO0sieM, BIUSHUA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIILHOU CPEbI;

JIP 6.3 oco3HaHusg HEOOXOOUMOCTH WCIIOJIB30BAHUA IOCTHIKEHUH XUMHH A
peLIeHUs] BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIOIb30BAHUS,

JIP 6.4 axkTUBHOrO HENPHUATHUS JIEUCTBUM, TPUHOCAIIMX BpPEd OKPYKAIOIICH
MPUPOTHOM Cpelle, YMEHUS TPOTHO3UPOBATH HEOIATOMPUSITHBIC 3KOJIOTHUUYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATh UX;

JIP 6.5 Hanuuusi pa3BUTOr0 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTbITa AEATEIIBHOCTH YKOJIOTUYECKON HANPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MMM B M03HABaTEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTHUBOCTOATH UACOJIOTHH XeMO(poOUH;

JIP7 yennocmu Hay4yHo20 NO3ZHAHUA:

JIP7.1 cpopMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU;

JIP7.2 mnoHumanus crnenupukd XUMHUM KaK HAyKH, OCO3HaHUS €€ poJlid B
(GhOpMHUPOBAaHUM PAIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM I1EJIOCTHOTO
MPEACTABICHUS] 00 OKPYXAIOIIeM MHUpPE KaK O €IWHCTBE NPHUPOABl M YEIIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEM U PEHIeHHU MpoOJeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,



JIP7.3 yOexnéHHoctu B 0COOOW 3HAUMMOCTM XUMHUHU JUIS  COBPEMEHHOMU
LHMBWJIN3ALMKU: B €€ TYMaHHUCTHYECKOW HAPaBICHHOCTH U BaXHOW POJIM B CO3/IaHUU
HOBO 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIIEHUH ITI00aJbHbIX MPOOJIEM YCTOMYUBOIO
Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MUIEBON U IKOJIOTHUYECKOM
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00ECIIEYCHUHN YCIOBUN YCIIEIIHOTO TpyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXKJAO0T0 YiIeHa OOIIeCTBa;

JIP7.4 ecTecTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOOB
MO3HAHUA, HUCIOJIb3yeMbIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOIb30BATh
noJiy4aeMble 3HaHUS JUIsl aHaIW3a M OOBSCHEHHUS SIBJICHUI OKPYXAIOIIEro MHUpa U
MIPOUCXOSIINX B HEM U3MEHEHUI, YMEHUS JI€J1aThb OOOCHOBAHHbBIE 3aKJIIOUYEHHS Ha
OCHOBE HAay4HBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C IENbIO MOIYYeHUS JOCTOBEPHBIX
BBIBOJIOB;

JIP7.5 cmocoOHOCTH CaMOCTOSITEILHO HCHOJIL30BAaTh XUMHYECKHUE 3HAHUS JUISA
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLUAX;

JIP7.6 nHTEpECa K MO3HAHUIO U UCCIIEI0BATEIBCKON JIEITEIbHOCTH;

JIP7.7 TOTOBHOCTM M CIOCOOHOCTH K HENpPEPbIBHOMY OOpa30BaHHIO H
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM 1O XUMHUU B
COOTBETCTBHUM C KU3HEHHBIMU TOTPEOHOCTSIMU;

JIP7.8 nHTepeca K 0COOCHHOCTSIM TpyAa B pa3InyHbIX chepax NmpodecCHOoHaTbHON
NESATEIBHOCTH.

B mpoyecce  odocmuowcenus  IUUHOCMHBIX  pe3yILMAMO8  OCBOEHUs.
00VHAIOWUMUCS  NPOCPAMMbBL  CPeOHe20 00we2o 00pazosanus y 00yYaAroOUUXCsl
coeepuiencmeyemcs IMOUUOHATLHBLIL uHmeneKm, npeononazarouwuil
chopmuposanHocms:

CaMOCO3HaHMSsl, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJETh HAIPABICHUS Pa3BUTUS COOCTBEHHOW 3MOLIMOHAJIBHON cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHUE, CIOCOOHOCTh  aJaNTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMM, BKJIIOYAIOIIEW CTPEMJIEHUE K JTOCTHXKEHHUIO LETU U
yCcnexy, ONTHMM3M, WHUIMATUBHOCTb, YMEHHE JECHCTBOBaTh, MCXOAS W3 CBOHUX
BO3MO>KHOCTEH;

HIMIATHH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €r0 MPHU OCYLIECTBICHHMM KOMMYHMKAIMH, CIIOCOOHOCTH K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCThH BBICTPAaMBATh OTHOIICHMS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

MeTtanpeamMeTHbie:

MeTtanpenMeTHbBIE pe3yibTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEeTo
00pa3oBaHUsl TOJDKHBI OTPaXkKaTh:

Osnaoenue yHueepcanbHblMu y4eOHbIMU NO3ZHABAM E/IbHOIMU OCUCH GUAMU:

1) 6azoevle nocuueckue oelicmeus.

CaMOCTOATENFHO (POPMYIIHPOBATH U aKTYaJTU3UPOBATH MPOOTIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;



ONpeNeNaTh LeNu ACATEIbHOCTH, 3ajlaBas mnapaMeTrpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHWI MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISATh XapaKTepHbIC NPHU3HAKW TOHSATHH U YCTaHABIWBAaTh WX B3aHWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TMOHATHUS JJIA OOBSACHEHUS OTICIbHBIX (DAKTOB M
SIBJICHUU

BHIOMpATh OCHOBAHUS M KPUTEPUU JJIA KJIACCU(PUKAIIMU BEIICCTB M
XUMUYECKUX PEaKIIN;

yCTaHABJIMBAaTh  NPUYMHHO-CJICACTBEHHBIE CBS3M  MEXIY  HU3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJECHHUS (MHAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHaAJIOTHH), BBISBJISTH 3aKOHOMEPHOCTM U TPOTHUBOPEUMS] B PacCMaTpPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHMS, UCIOIb3YEMble B XMMUU CHUMBOJIUYECKUE
(3HaKOBbIE) MOJENIH, NMPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMUUecKas (GopmyJsia, ypaBHEHUE XUMUUECKON peaKIuu —
MpU pPEIICHUH YYEOHBIX I[TO3HABATENIbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHBIC MOJICIIbHBIC IPEICTABIICHHS JJIS BBISBICHUS XAapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

2) bazoevle ucciedo8amenbeKue OCucmeus:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNil;

dbopMyIUpOBaTh LETU U 33Ja4d UCCIEOBAHMS, UCIIOIh30BaTh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMU CAMOCTOSTEJILHOTO IIJIAHUPOBAHMUS W  MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOJIOAATh 3a XOJ0M
Mpoliecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATH €ro  pe3ynbTaT, (OPMYIUPOBATH
000011IeHNsT U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIhTATOB MCCIIEIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYECHHYECKOM  HCCIEAOBATEIbCKOM UM MPOEKTHOM
NEeSATETLHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY
METOJOB pEUICHUS] NPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3JIUYHbIX METO/IOB
MMO3HAHUS;

3) paboma c ungpopmayueii:

OPUEHTUPOBAThCA B PA3IMYHBIX HCTOYHUKAX wuHPoOpManuu (Hay4dHO-
MOMYJISIpHAs TUTEepaTypa XUMUYECKOTO COJIEPIKAHUSI, CITPABOYHBIC TTOCOOUSI, PECYPCHI
WNurepHera), aHanu3upoBaTh HH(OpPMALMIO pPA3IUYHBIX BUJIOB U (OpM
MIPEJCTaBIICHNS, KpUTUUYECKH OIICHUBATh €€ T0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHSATH Pa3IUYHbICE METOJbI MPU TOUCKE U
orbope wuwHpOpMAIMK, HEOOXOMUMOW JJIi  BBIMIOJIHEHHWS]  y4eOHBIX  3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIONB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTUMaibHYIO  (GOpMy  MpEeACTaBICHUS
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUHBIH S3bIK B KAUECTBE CPENICTBA MPHU paboTe ¢ XMMHUECKON
UHpOpMaLMel: MPUMEHATh MEXIpPeIMETHbIE ((U3MUecKHe M MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJB30BaTh M MPEOOpa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPENCTBA
HarJIsAHOCTH.

Ognaodenue ynugepcanvHblMu KOMMYHUKAMUGHBIMU OCUCHEUAMU:

3aJ1aBaTh BOIIPOCHI MO CYLIECTBY OOCYKIa€MOW TeMbI B XOJE AUajlora W/Win
IUCKYCCHU, BBICKA3bIBaTh UJEH, (POPMYIHUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHHUSI IPEITIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3EHTAIlMel pe3ylbTaTOB TO3HABATEIBLHOM IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOATEIHHO MJIM COBMECTHO CO CBEPCTHUKAMH MPU BBHIMOIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPAKTHYECKON paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aliil yueOHOro MpoeKkTa U GopMyIupOBaTh BBIBOBI 110
pe3ynbTaTaM MPOBENEHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAHUSA TO3MUIMA B XOJ€
00CYKJeHUSI 1 0OMEHAa MHEHUSIMU.

Ognadenue ynugepcaivHolMu PecyiamueHbIMU 0CUCMEUAMU:

CaMOCTOSITEJIbHO IUIAHMPOBaThb W OCYILECTBISATh CBOK IO3HABATEJIbHYIO
JEsTeNIbHOCTh, Ompeenss €€ Leau M 3aJadd, KOHTPOJIHUPOBaTb M IO MeEpe
HEOOXOJUMOCTH  KOPPEKTUPOBATh MpeAJiaraéMblii  aNrOpUTM  JAEUCTBUM  mpu
BBIIIOJTHEHUM y4e€OHBIX M MCCIEAOBaTENbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ (PexTUBHBIA €cMOCOO WX pemeHuss € Y4ETOM TMOJYyYEHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKITUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JEATENIBHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.



IIpeameTHbIE pe3yIbTATHI

IIpeaMeTHbIe pe3yJibTaThl 0CBOeHHA Kypca «O01mas U HeOpraHmyecKas
XUMUSD» HA 0230BOM YPOBHE 10/ZKHbI 0TPAXKATh:

[IP1 cpopmMupoBaHHOCTH MPENCTAaBICHUIA: O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHO-HAYYHONW KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUH
npupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOU
cpene;

[1P2 BnageHue cUCTEMOM XMMHUYECKMX 3HAHHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, W30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHAas, MOHHAsI, METAILTMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TANBI XUMHWYECKUX  PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBL,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON peakluuy, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON JHcconuManuu, nepuoamdyeckuid 3akoH JI.M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUs, JICXKAIIUME B OCHOBE IIOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BEUIECTB B ObITY ¥ MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

[IP3 cpopMUpOBaHHOCTH yMEHHUH BBISBIATH XapaKTepHbIE MPHU3HAKH
IIOHATHUM, YCTaHABJIMBAaTh HX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIUE
MOHATHSI IPU ONHUCAHUY HEOPTAaHMYECKHX BEILIECTB U UX MPEBPALLECHUN;

[1P4 chopmMupOBaHHOCTh YMEHUW HCIOIb30BATh XUMUYECKYIO CHMBOJIUKY
JUIsL  cOCTaBlieHWs (OopMysl BEIIECTB U YpPaBHEHUH XUMHUYECKHX PEaKLH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUSI OTACIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Ta3, YIJIEKMCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

IIPS cdopMHpOBaHHOCTL YMEHHUH OMNpENENsiaTh BaJCHTHOCTh M CTENEHb
OKHCIICHHSI XMMUYECKUX JJIEMEHTOB B COCAMHEHHUAX PAa3JIM4YHOIO COCTaBa, BUL
XUMHUYECKON CBSI3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs) B
COEIMHEHHUAX, TUI KPUCTAIIMYECKON PEMIETKH KOHKPETHOIO BEIECTBA (aTOMHa,
MOJIEKYJIIpHAsi, MOHHAsI, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX PacTBOpaX
HEOPTaHWYECKUX COCIMHCHUH;

[IP6 chopmMupoBaHHOCTHP YMEHHH YCTaHABIMBATH MPUHAIICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEUIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEPHbIE TUAPOKCUIBI, COJH);



[1P7 copMUpOBaHHOCTh YMEHHUU PACKPHIBATH CMBICI MNEPUOAMYECKOTO
3akoHa [I.MI. MenaeneeBa M JIEMOHCTPHPOBATH €ro CUCTEMATH3UPYIOLIYIO,
OOBSCHUTENHLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

[1P8 chopmMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CcuUCTEMBI
xuMudeckux snementoB J[.M. MenaeneeBa, WCHOJb3ys MOHATHS «s-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX JIEMEHTOB U MX COEAUHEHUI
1o nepuojam u rpynmnam Ilepuoguyeckon cucTtemMbpl XUMHAYECKUX diaeMeHToB [[. 1.
Menpaeneena;

[TP9 chopmupoBaHHOCT, YMEHUH XapaKTepu30BaTh (OMHCHIBATH) O0OIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3jIMYHbIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOpPraHM4YEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

[TP10 cdopmupoBaHHOCTH yMEHHUSI KJIacCU(UUIUPOBATH XHUMUUYECKHE
peaKkuMu MO pa3jJudHbIM IIPU3HAKaM (YHUCIy U COCTAaBY PEarupyrolluX BEIIECTB,
TEIVIOBOMY 3((eKTy peakuuu, HW3MEHEHUIO CTENEHEH OKUCIECHHS DJIEMEHTOB,
00paTUMOCTH peaKkluy, Y4acTHUIO KaTalu3aTropa);

[1P11 cdopMHPOBAaHHOCT, YMEHHUH COCTABJIATH YpPaBHEHUS pEaKIIHM
pPa3IMYHBIX THIIOB, IOJHBIE W COKpPAUIEHHBIE YPAaBHEHMSI DPEaKUUd HOHHOIO
0oOM€Ha, yUUThIBasA YCIOBHS, IPU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA;

[TP12 chopMHUpOBaHHOCTH YMEHHUM MPOBOAUTH PEAKIINH, TTOITBEPKIAIOIIIE
KAUECTBEHHbI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHHUYECKHUX
BEILECTB;

I1P13 c(hOpMHPOBAHHOCTh YMEHHU pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ PEAKIMA  TOCPEACTBOM  COCTAaBJICHUS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKLui;

[1P14 cdhopMUpPOBAHHOCTL YMEHHUM OOBSICHSITH 3aBHCHMOCTH CKOPOCTH
XUMHUYECKOM PpEaKkIMH OT pa3IdyHbIX  (AKTOPOB; XapakTep CMEIIEHUs
XMMHUYECKOIO PaBHOBECHS B 3aBHUCHUMOCTH OT BHEIHEro BO3ACHCTBUS (IIPUHLIMII
Jle laTenne);

[1P15 cdopMHpPOBaHHOCT, YMEHHH  XapaKTepU30BaTh  XHWMHUUYECKHE
MPOLIECCHI, JIEkKAIIUE B OCHOBE IMPOMBIIUICHHOIO MOJYYEHHUS] CEpPHOM KHCIOTHI,
aMMHaKa, a Takke C()OPMUPOBAHHOCTh MPEACTABICHUNH 00 OOMMX HAyYHBIX
NPUHIIMIAX U SKOJOTHYECKUX MPOoOIeMax XMMUYECKOTO IPOU3BO/ICTBA;

[IP16  cpopMupoBaHHOCTH  yMEHUH  MPOBOAUTH  BBIYUCICHUS  C
UCIIOJIb30BAaHUEM TOHSTHS «MAaccoBasi JIOJIA BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOUIEHUH Ta30B MPU XUMHUYECKUX PEAKLMSIX, MACChl BEIIECTBA WJIH 00BbEMA
ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU OO0bEMY OFHOTO M3
YUacTBYIOIIMX B pEaKLUMU BEIIECTB, TEIJIOBOro 3¢¢eKTra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChI BEILIECTB, TPEBPAILECHHS U COXPAHEHHUSI SHEPTHH;

[IP17 cdhopMupOBaHHOCT, yMEHUW COOJIIOMATh TPABHIIA TOJIH30BAHUS
XUMHUYECKOM MOCynoil U 1a00paTOpHbIM OOOpYJOBaHMEM, a TaKKe IpaBHIia
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oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIMSIMH IO BBIMOJIHEHHIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

[1P18 chopmMupoBaHHOCTh YMEHUM TJIAHUPOBATH U BBHIMOJIHSATH XUMHUECKHI
HKCIIEPUMEHT (pa3jioKeHHe IMEePOKCHa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
OTNpEJICTICHNEe Cpelbl PAaCTBOPOB BEHIECTB C TMOMOIIBI0  YHUBEPCAIBHOTO
WHUKATOpPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKkIuu Ha cyib(ar-, KapOooHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
teMaMm «Metaimey u «Hemeramibny) B COOTBETCTBHUHM C MpPAaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISITh PE3YyJAbTaThl XUMHUYECKOTO JKCIepUMEHTa B QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

[IP19  cdopmupoBaHHOCTH  yMEHUH  KPUTHYECKH  aHAIU3UPOBATH
XMMHUYECKYI0 HH(OpMalMIO, MOJy4yaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelacTBa
MacCcoBOM KOMMyHUKaluu, UHTEpHET U IpyTuXx);

[TP20 cdhopmupoBaHHOCT, yYMEHUW COOJIIONATh MPaBWIIA JKOJIOTHUUYECKH
1eJIecOo00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIIACHOCTbH BO3/CHCTBUS HA )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
MPEIOTBPAIICHUS X BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

[M1P21 nnst oOyd4arommxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI:
yMEHUE MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEILIECTB
U XUMUYECKUX SIBJICHUH;

[1P22 nnst cinenbiX U CIA0OBUASIINX OOYJArOMIMXCS: YMEHUE UCTIOIB30BaTh
penbedHO ToueuHyro cucteMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYECKHX
dbopmyt.

IIpeaMeTHBIe pe3yJIbTaThl 0CBOCHHS Kypca «Oprannyeckass XuMHsD> HA
0a30BOM YpPOBHE J0JIKHBI OTPAKATD!

[1P23 chopmupoBaHHOCTh TPENCTABICHUNA O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU B MIO3HAHUU SIBJICHUN MTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
I'PaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] TPAKTUYECKUX 3a]1a4 U IKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOI cpefe;

[1P24 BnajmeHue CUCTEeMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIHOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUECKAast
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaulEéHHAas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIM O00BEM, YIIEPONHBIN CKeneT, (YHKIHOHANbHAS TPYIIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJI€BOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
opranndeckux BemecTs A.M. byTiepoBa, 3aKOH COXpaHEHHMs] MAcChl BEIIECTB);
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3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYCCKHE 3HAHUSA,
JeXaliue B OCHOBE MOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)KHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN JACSTEIbHOCTH YEIOBEKA,;

[1P25 cdhopMUpPOBAHHOCTE YMEHUN BBIABISATH XapaKTEpHbIE MPU3HAKU
NOHATUH, YCTaHABIMBAaTh HMX B3aHUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATUS TP OINHUCAHWHM COCTaBa, CTPOCHHS W TIPEBPAIMIEHUN OPTraHUYECKUX
COCIUHCHUM;

[1P26 chopmupoBaHHOCTH YMEHUN UCIOIB30BAaTh XUMHUECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUST MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOMN)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABJIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

[1P27 cpopMUpPOBAaHHOCT, YMEHHUM YCTaHABIMBATh MPUHAIICHKHOCTD
M3YYEHHBIX OPTaHUYECKUX BEILECTB 110 UX COCTABY U CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yrieBOJOPOAbl, KHUCIOPOJ U a30TCOJIECpKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JaBaThb KM Ha3BaHUS IO
cuctematudeckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
STWJICHTJINKOb, TIHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTalbIeTHI, MypaBbHHASI
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAS KUCIIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

[1P28 copmupoBaHHOCTH YMEHHS ONPEACTATh BUIABl XUMHUUECKON CBS3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

ITP29 cdhopMHUpOBAaHHOCTL YMEHHS TNPUMCHSTH TOJOXKCHUS TECOPHH
CTpoeHus oprannueckux BemiectB A.M. byTieposa 1jist 00bSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHs MacChl BEIIIECTB;

[TP30 chopmMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, mermnOyraauenl,3, O€H30J, METAHOJ, 3TAHOJ, ITUJICHIJIUKOJb,
TIIALEPUH, (PEHOJI, aleTalbJeru, MypaBbiUHAasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCIIOTa), WJUTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYCCKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYJT

I[TP31  chopMHUpOBAaHHOCTH  YMEHHS  XapaKTEPH30BaTh  HCTOYHUKH
YTJIEBOJIOPOJHOTO  ChIpbsl  (He(PTh, NPUPOIHBIN Ta3, Yrojib), CIOCOOBI HX
nepepadoOTKU ¥ MIPAKTUICCKOE IPUMEHEHHE MMPOAYKTOB IepepaboTKH;

[TP32chopMupoBaHHOCTH YMEHU TTPOBOJUTEH BHIYUCICHUS 110 XUMAYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

11



[TP33 chopmMupoBaHHOCTH YMEHUH BIIaJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCHOJb3YEMbIX B XUMUU MIPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUH B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
MPUMEHEHUEM;

[1P34 cdopmMupoBaHHOCT, YMEHHH COOMIOJATh TMpaBUja I0JIb30BaHUS
XUMHUYECKON TmMocynoil u 1a00opaTOpHbIM OOOpYJOBaHHMEM, a TaKKe IpaBHIIa
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIMSIMH IO BBIMOJIHEHHIO
71a00pPaTOPHBIX XUMHUYECKUX OIIBITOB,;

ITP35 chopmMupoBaHHOCTh YMEHHI TUTAHUPOBATH W BBITIOIHSATH XUMHUYECKHMA
HKCIEPUMEHT (TIPEeBpAalllCHUs OPTaHNYECKHUX BEIIECTB MPU HATPEBAHUH, MTOJTyUYCHUE
OTHJIEHA M W3yYEeHHUE €ro CBOWCTB, KAaYECTBEHHBIC PEAKIIMH OPraHUuYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

[IP36  chopMupoBaHHOCTHL  YMEHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMAIIUIO, TMOJIy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeicTBa
MaccoBoil nHpopmanyu, MHTEpHET U APYTrux);

[TP37 cdhopMUpOBaHHOCT, YMEHUW COONIOMATh TIPAaBWJIA SKOJOTHUECKH
L€JeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3I0POBbSl M OKPYKAIOIIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPTaHU3MBI OMpPENENEHHBIX OPTaHUYECKHUX
BEILECTB, MOHUMAasE cMbica mnokaszatens [IJIK, moscHiAT, Ha mpumepax crnocoObl
YMEHBIIICHUSI U TPEIOTBPAIICHUs] HMX BPEAHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEKa;

[1P38 nns oOywaromuxcsi ¢ OTpaHUYECHHBIMH BO3MOXKHOCTSMH 37I0POBBS:
yMEHUE MMPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB
U XUMHUYECKUX SIBICHHI;

[TP39 nns cienbix ¥ CabOBUASAIIMX O0YYAIOMUXCS: YMEHHE HCIOIb30BaTh
penabedHO ToueuHyro cucteMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYECKHX

hopmy;
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3. Conepxanne yueOHOro nmpeaMera « XMMHUsD)

O0mas 1 HeopraHm4ecKast XuMmsi

Tema 1. Teopemuueckue 0CHO8bL XUumMuu

XUMUYECKH d3JeMeHT. AToM. Sapo aroma, H30TONBL. IJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE OpOHUTamH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepnonnueckuit 3akoH U llepuoanueckas cucremMma XUMHUYECKUX DJIEMEHTOB
J.A. MenaeneeBa. Cs3p nepuoanveckoro 3axkoHa u Ilepuonnueckoid cUCTEMbl
xuMHa4deckux 3nemeHToB JI.M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TIEPHUOJaM.
3HauyeHHE MEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemniecTBa. XHMHUYECKass CBA3b. BuUAbl XUMHUYECKON CBS3U
(koBaJIeHTHasi HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsil). Bomopomnas cBsi3zb. BalleHTHOCTh. DJNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYyISpHOrO M HEMOJEKYJSIPHOIO  CTPOCHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue 0 mucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEHECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknatypa
HEOPTraHWYECKUX BEIIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAAIEKAIIMX K PA3IMYHBIM KJIACCAM.

Xumudeckas peaknusa. Krnaccudukamms XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKOpOoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (PakTopoB. OOpaTuMbie
peakiuu. XuMHUYECKOe paBHOBecue. DaKTOpbl, BIHSIOMIUE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onextponutuueckass auccoruarusi. CuibHbIE W ClIa0ble 3JICKTPOJIUTHI.
Cpenla BOOHBIX paCTBOPOB BEILECTB: KHUCIIAsl, HEUTpabHasd, 1mienoyHasd. [lonarue o
BoJopoHOM mokazatene (pH) pactBopa. Peakiiuu wioHHoro oo6mena. I'muponus
HEOPTaHWYECKUX U OPTaHMYECKUX BEILECTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. l[loHsTue 00 3yeKTposin3e
pacIuIaBoB U pacTBOPOB coiiei. [IpuMenenune anmexTposmsa.

IKcnepumenmanbvHvle MEMOObl USYUEHUA 6EU{ECINE U UX NPEEP AU eHUTL

Hemonctpanus tabmui «I[lepruonnyeckas cuctemMa XUMHUYECKUX AJIIEMEHTOB
JI.1. MeHnneneeBay, u3ydeHue MOJIEIEeH KPUCTATUTMUECKUX PEIIETOK, HaOt0IeH e
W OINHUCAaHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3JIOKEHUE
MEepPOKCHJIa BOJAOPOJAa B TMPUCYTCTBUU KaTaau3aTopa, OIPEIEICHUE Cpeabl
PacTBOPOB BELIECTB C MOMOIIBI YHUBEPCATLHOIO UHAUKATOPA, PEAKIIUH NOHHOTO
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oOMeHa), IPOBEJICHNE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (HakTopoB Ha
CKOPOCTb XMMUYECKOW PEAKLINI.

Pacuémmnoie 3a0auu

Pacy€thl 1O ypaBHEHMSIM XUMHYECKMX pPEaKluid, B TOM YHUCIE
TEPMOXUMHUYECKHUE PaCU€Thl, PacU€Thl C HCMHOJIB30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Tema 2. Heopzanuueckas xumus

Hemeramel.  Ilonoxenne HemertaioB B llepuoamueckonn cucreme
xumuueckux sieMeHtoB /.M. MeHneneeBa U OCOOEHHOCTH CTPOCHHSI aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAUIOB (rajoreHoB, CEphl, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Mertambl. [lomoxenue MetaimioB B [lepuoandyeckor cucreMe XMMHUYECKHAX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IJIEKTPOHHBIX O00JIOYEK
aToMOB MeTayuioB. O6mme usnyeckue cBorcTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMHUYECKUI PSJI HAMTPSYKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBAa BAXKHEHINMX METAJIOB (HATPHM, Kaluil, KaJIbLIWMH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mume crocoObl nosydeHust MetaiioB. Metaiyprusi. Koppo3us MeTamios.
CriocoObl 3a1uThl OT KOppo3uu. [IppumeHenne MeTamioB B ObITY U TEXHHKE.

IKcnepumenmanvHvie MEmoObl U3YUEHUA GEULeCme U UX nPespauieHull

N3yuenune komieknuu «MeTamibl W CIUIaBb», OOpa3l0OB HEMETAJUIOB,
pelieHue AKCTIIEPUMEHTAIIbHBIX 3a/1ad, HaOJII0/ICHHE u OmuCcaHue
JIEMOHCTPAIIMOHHBIX W J1a0OPaTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHIA
AJTIOMHUHUS C PACTBOPAMH KUCJIOT U IIEJI0YEH, KAUECTBEHHBIE PEAKIIMH HA KATHUOHBI
METaJJIOB).

Pacuémmnuwie 3a0auu

Pacuérel Macchbl BemiecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEIIECTB UMEET MIPUMECH.

Tema 3. Xumusn u ycu3no

Ponp xumuu B oOecrieueHUH SKOJOTHUYECKOM, SHEPreTUYECKOM U MUIIEBON
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBienuss 00 OOHMIMX HAyYHBIX MPUHIMMNAX MPOMBIIIICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHUPE BELIECTB M MaTEPUATIOB: BAXKHEUIINE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepHuasbl JJisd AJEKTPOHUKHA, HAHOMATEepUAJIbl, OPTaHUYECKHUE M MHUHEpaJbHbIC
yI0OpeHwusl.
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XuMHUA U 3I0pOBbE 4YEJOBEKA: MpPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia O€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B MTOBCETHEBHOM >KU3HHU.

Mesxcnpeomemmnuwie ceasu

Peanuzanuss  MeXOpeIMETHBIX  CBS3€M Mpu  HU3ydyeHUH OOmIeH
HeopraHu4yeckol xumuu B 11 Kjacce oCyIIeCTBISIETCS YEpe3 MCIOJIb30BAHUE KaK
OOlIMX €CTEeCTBEHHOHAYYHBIX [MOHSATUH, TaK W TOHATUNA, SBISIFOIIUXCS
CHUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO1Iue ecTecTBEeHHO-HAYYHbIE MOHSATHUS: HAYYHBIA (akT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICTMPOBAHIE, U3MEPEHHE, SBJICHUE.

dwusuka: MaTepusi, YHEPrHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUIECKUI YPOBEHbD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIUUYMHBI U €IUHUIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: knetka, oOpraHms3M, J3KocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpa¢usi: MuHepasbl, TOPHbIE IOPO/Ibl, TIOJIE3HbIE NCKONIAEMbI€, TOILUIUBO,
PECYpPCBHIL.

TexHonorus: XxuMudeckasi MPOMBIIIIIEHHOCTh, METAJLTYpPIHsl, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTEePHANIOB, CEIHCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIIEBAs
IPOMBIIIJICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX MpernapaToB, TMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

Oprannyeckasi Xumust

Tema 1. Teopemuueckue 0CHOBbl OP2AHUYECKOU XUMUU

[Ipenmer opraHndecKOr XMMUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
IOJIyYEHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKUX
coenunenuii A.M. bytiepoBa, e€ ocHoBHbIE MoJokeHUS. CTPYKTypHBIE (DOPMYIIBI
OpPraHMYeCcKuXx BewecTB. [ omosorus, wuzomepus. XuUMHUYECKas CBsI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpeacraBnenue o kmaccupuKau OpraHMueckux BemecTB. Homenknarypa
OpraHUYeCKUX COEAMHEHUM (CUcTeMaThuyeckas) W TpHUBUAJbHbIC Ha3BaHUs
BAXHEUIINX MPEACTABUTEIEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

IKcnepumenmanbvHvle MEMOObl USYUEHUSA 6EU{ECINE U UX NPEEP AU eHUTL

O3HakoMJIeHHE ¢ o0pa3liaMy OpraHUYECKUX BEIeCTB U MaTepuajiaMy Ha UX
OCHOBE, MOJICJTMPOBAaHMWE MOJICKYJI OpPraHWYECKUX BEIECTB, HAOJIOJCHUE U
OTNMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Tema 2. Yeneeo0opoowt

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU pAn. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (DU3MYECKHE M XUMHUYECKHE CBONCTBA
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(peakuu 3amenieHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
pUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM Psifl. DTUIICH U MPOIMUIIEH —
MpOCTEUIINE TMPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYeHUE U TPUMEHEHHE.

Ankanauensl: OytagueH-1,3 u MetunOyrtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHAHBI: COCTaB M OCOOEHHOCTH CTPOEHHSA, TOMOJOTHYECKUW PSA.
AuetuneH — T[pOCTEMIIMKA MPEACTAaBUTENb aJKHHOB: COCTaB, CTPOEHUE,
duznyecKkrue U XMMHYECKHE CBOMCTBA (peaKkluy THIPUPOBAHUS, TaJOTCHUPOBAHUS,
TUApaTalru, TOPEHUs), MOJy4YEeHUE U TPUMEHEHHE.

Apenbl. benzon: cocTtaB, cTpoeHue, (pU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakIuu TaJOrTeHUPOBAHUS U HUTPOBAHUS), TIOJyYeHHE U MpUMEHEeHHe. Tomyor:
COCTaB, CTpoeHue, (U3NYECKUEe U  XUMHYECKHE CBOWCTBAa  (peakiuu
raJIOTEHUPOBAHKMSI W HUTPOBAHMS), MOJYYEHHE KM TPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHMYeckas CBs3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKANUMHA K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. IlpupoaHblii ra3 W MOIMYTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKHil), muponu3. [IpomyKTs
nepepaboTKu He(pTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €r0 MepepadoTKU.

IKcnepumenmanbvHvle MEMOObl USYUEHUA 6EULECNE U UX NPEEPaAUeHUTL

O3zHakomiieHHe ¢ 00pa3liaMH IJIACTMACC, KAyYyKOB U PE3WHBI, KOJUIEKLIUU
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
rajJlOreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTUUECKON pabOThI: MOJSyuyeHUE HTHIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuémmnoie 3a0auu

Boluucinenuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Tema 3. Kucnopoocooepicaujue opzanuueckue coeOuUHeHus

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON U 3TAHON: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakuMd C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHble  CHUPTHL. DTUJIEHTJIMKOAb M  T[JUIEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJlJIaMH, Ka4eCTBEHHasl PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHu3M yenoBeka. [[pumeHeHre riunepruHa u STUICHTJINKOJIS.

@deHo: CTpOEHUE MOJICKYJbI, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.
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Anbneruaipl M KETOHbL. DOpManbAerui, AaueTAIBAETUI: CTPOCHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYECHUE U TPUMEHEHUE.

AueroH: cTpoeHue, ¢GU3MYECKME M XHMHUYECKHE CBOMCTBA (peakiuu
OKHUCJICHUS] 1 BOCCTAHOBJICHUS ), IOJyY€HHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTpOCHHE, PU3NYECKUEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
o0rmue Il Kiacca KUCIOT, PEaKIHsl 3TepU(pUKaAIUK), TOJIyIeHUe U IPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBHICHIMX KapOOHOBBIX
KHUCJIOT. MbLIa Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

Crnoxnple >(GUPHI KaK MPOW3BOAHBIC KapOOHOBBIX KHCIOT. [maponm3
cloHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

VYrineBonpl:  cocTaB, KiaccuuKkanus ~— yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['7roko3a — mpocTeimmii MoHOcaxapul: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
ruapokcuom Meau(ll), okucnenue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocuntes. pykTo3a Kak U30MeP IITHOKO3BI.

Caxapoza — mpeacTaBUTENb JUCAXAapUIOB, THUIPOJIA3, HAXOXKICHUE B
MPUPOJIC U MPUMEHEHUE.

Kpaxman u mnemonosa kak npupoaHbie noauMmepsl. CTpoeHHe Kpaxmana U
ueutono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

IKcnepumenmanbvHvle MEMOObl USYUEHUA 6EULECNE U UX NPEEPaAUeHUTL

[IpoBenenne, HaOMIOJEHHE W OMNUCAHUWE JAEMOHCTPAIMOHHBIX OIBITOB:
rOpeHue CHUPTOB, KAUECTBEHHBIC PEAKIIMUA OJHOATOMHBIX CIUPTOB (OKHCIICHUE
sraHona okcugom Menu(Il)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJCHCTBHUE
mmnepuHa ¢ ruapokcuaoM Mmenu(Il)), ampmernmoB (OKUCICHHE aMMHAYHBIM
pactBopoM okcuga cepeopa(l) m rugpokcumom wmemnu(ll), B3aumoneiicTBue
Kpaxmajga ¢ HOJIOM), MPOBEJIEHUE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuémmnuwie 3a0auu

Bobluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIK MPOAYKTOB PEAKIIUN).

Tema 4. A3omcooepricaniue opeanuyeckue cOeOUHeHU:

AMuHBI. MeTunaMUH M aHWIMH: COCTaB, CTpoeHue, (Qusnueckue u
XUMHUYECKHE CBOMCTBA (TOpEHUE, B3aUMO/ICHCTBUE C BOJON U KUCIOTaMH).

AMMHOKHCIIOTHI KaK aM(OTEpHBIE OPTraHNYECKUE coequHeHns. Du3nueckue
U XMMHYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riuinuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.
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benku kKak npHpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HA OCJIKU.

IKcnepumenmanbHvle MEmoObl UYUEHUA 6EU{ECINE U UX NPesPALICHUN

HaGnronenue u omnucaHue JAEMOHCTPAIMOHHBIX OMBITOB: J€HATYpaIUs
OEJIKOB MpHY HArPEBaHUU, [IBETHBIE PEAKIIMK OCIIKOB.

Tema 5. BbICOKOMOJNEKYIJISIPHBIE COCTUHEHUS

OCHOBHBIE MOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCMHEHUI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCAU.

[Inactmaccel (MOIMATHUIIEH, MOJIUTIPOTHIIEH, MOJIMBUHWIXJIOPU,
nonauctupos). HarypanbHbli W CcUHTeTUYECKHME Kayuyku (OyTaJueHOBBIN,
XJIOPOIIPEHOBBIA W HW30MNPEHOBBIN). BoslokHA: HaTypasibHble (XJIOMOK, LIEPCTH,
MIENK), UCKYCCTBEHHbIE (AlleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KaIllpOH U
JIaBCaH).

IKcnepumenmanbvHvle MEmMOObl U3YUEHUS 6EU{ECINE U UX NPEsPaAUeH Ul

O3HakoMieHHe ¢ oOpa3laMu HOPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAaccC, Kay4yKOB.

Mexcnpeomemmnunie ceasu

Peanm3zannst MeXNpeaMETHBIX CBSI3€M NMPU U3YYEHHH OPTaHWYECKOM XUMUU
B 10 kiacce ocyliecTBIIIETCS 4Yepe3 HMCIOJIb30BaHME KAK OOLIMX €CTECTBEHHO-
HAy4YHBIX TMOHATHH, TaK U TOHSITHH, SBISIOMIMUXCSA CUCTEMHBIMHU JUISI OTIAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJIICHHE, HAay4YHbIA (akKT,
TUIoTe3a, 3aKOH, TEOpHs, aHaliu3, CHHTE3, KilacCU(pUKAlMs, MEepUOAUYHOCTD,
HaOJII0/IEHUE, U3MEpPEHNUE, SKCIIEPUMEHT, MOICITUPOBAHUE.

®usnka: Marepus, DSHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BelIeCTBa, (PU3MUECKUE BETUUUHBI U €IMHUIIBI X U3MEPEHHUS.

buonorusa: knertka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHuU3MeE,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTJIEBOIBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepalibl, TOpHbBIE MOPOJIbI, MTOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
pecypcehl.

TexHonorus: mNHILEBbIE MNPOAYKTbl, OCHOBBI PAIMOHAIBLHOTO MUTAHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE MpenapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.
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4. TemaTu4eckoe JIAHNPOBaHME, B TOM YHCJIe ¢ y4eTOM padoueil mporpaMMbl BOCIIMTAHNUS € YKAa3aHUEM KOJIUYeCTBA
4acoB, OTBOAUMbIX HA OCBOEHHUE KAXK/I0il TeMbI Y4eOHOTr0 nmpeamMera « XuMusi»

Ne Tewma 3ansaTHs Konunue B ToMm uncne JInuHocTHBIE
IL.I1 CTBO YP | 113 K CP pe3yJIbTaThl
: 4acoB

1. | Benenue B kypc. MHCTpyKTaX. BXOAHOW KOHTPOJIB. 2 2

1. O01mas 1 HeopraHm4yeckasi XUuMHs 14 4 6 2 2

2. | OcHOBHBIC MMOHATHSA U 3aKOHBI XUMHUU. [leproanyeckuii 3aKoH 1 2 2 JP1.1-14,
ITepuoanueckas cucrema xumuueckux 31neMeHToB J[. . Menaeneesa u JP2.1-2.3,
cTpoenune aroma. CTpoeHHe BEIIeCTBa. JIP 3.1 - 3.3,

3. | Ilpaktuueckoe 3anarue Nel. Kimaccudukanus HEOpraHn4ecKux COeTMHEHUN U 2 2 JIP4.1-44,
HUX CBOHCTBA. JIP 5.1 -5.5,

4. | CamocTosiTeJIbHAs padoTa: JIP 6.1 — 6.5,
CP Nel. Boga. PactBopbl. DJIEKTPOJIMTHYECKAS AUCCOIAALIMS. 2 2 JP7.1-7.8

5. | [Ipaktuueckoe 3anarue Ne2. Xumuueckue peaxium. 2 2

6. | [IpakTuueckoe 3austue No3. MeTtamibl U HEMETAILIBL. 2 2

7. | Xumus B ObITY. 2 2
Koncynpramus 2 2

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

2. Opranuyeckasi XuMusi 23 10 9 2 2

9. | Teopus cTpoeHHs OpraHUYECKUX coeTnHEHHH. OCHOBHBIE TIOHATHS 2 2 JP1.1-14,
OpraHUYECKON XHUMUH. JIP2.1 -2.3,

10. | Ipaktuueckoe 3ansTHE No4. AJKaHbI. 2 2 JIP 3.1 - 3.3,

11. | [IpakTuueckoe 3ausTHe Ne5. AnkeHbl. JIueHbI U KaydyKH. 2 2 JIP 4.1 - 4.4,

12. | AnxuHbl. ApeHBI. 2 2 JIP 5.1 - 5.5,

13. | CamocTrosiTeibHasi padoTa: JIP 6.1 - 6.5,
CP Ne2. [IpupoHble HCTOYHHUKH YIIIEBOIO0POIOB. 2 2 |JIP7.1-738

14. | Ilpaktuueckoe 3ansTHe Ne6. CirpThl. OEHOJBI. 2 2
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15. | IIpaktrueckoe 3ansitue Ne7. Anpaeruapl. KapOOHOBBIE KUCTIOTHI. 2 2
16. | Cnoxubie 3¢upbl. YTICBOIBI. 2 2
17. | AzoTconepxalye opraHMuecKue COeIUHEHUS. 2 2
18. | IIpaktuueckoe 3ausTue Ne8. [Tomumepsr. 1
19. | KontponbHas pabora 2
20. | Koncynpranus
HUTOI'O Bo 2 cemecTpe 23 10 9
[Ipome:xyTouHasi aTTecTAUMA 6 hopme:
nuddepeHIpoBaHHOTO 3a4eTa B 1 cemecTpe
BCEI'O IO JUCIUIIJIMHE: 39 16 15

VP — ypok; 113 — npaktrueckue 3ausatust; K — koncynsramun; CP — camocTosiTenbHas paboTa.
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5. MaTepua/IbHO-TeXHUYECKOE o0ecrneuyeHne NnpenogaBaHus yueoHoro

npeamera « XuMHU»

OcBoeHnue mporpaMmbl y4eOHOTO mpeaMeTa « XUMUS» Mpe/noiaracT Haludue
yueOHOro kaOuHera «XHMHH, JKOJOTMYECKUX OCHOB MPUPOJIOINOJIB30BAHUS U
OCHOB JKOJIOTHYECKOr0 IMpaBa», B KOTOPOM HMEETCS BO3MOKHOCTb OOECIEYUTh
CBOOOJHBIN TOCTYNl B ceThb MIHTEpHET BO BpeMsl y4eOHOro 3aHSATUS U B MEPUOA
BHEYUYEOHON AESATEIBHOCTU O0YHAOIINXCS (3EKTPOHHBIM KHHUIaM, PAKTUKYMaM,
TecTaM), MPEAyCMOTpPEHA IUCTaHIUOHHAs ¢opma (paboTa dYepe3 HMHTEPHET

pecypchl, paboTa B CHCTEME JHUCTAHIIMOHHOTO OOydYeHHs Ha OO0ydaromen
mwrarpopme Moodle 1.11.).

QOoopyoosanue yuebnozo kabunema:

1. mocamouHbIle MECTa IO KOJIMYECTBY CTYJIEHTOB;

2. paboyee MECTO MpernoaaBaTes;

3.KOMIUIEKT Y4eOHO-HATJISIHbIX TOCOOUI MO NTUCIUIIINHE:
Ileuammnuwie nocoousn:

a) Cepusi ClipaBOYHBIX TAOJIHUII.
1. ITepuognueckas cucrema xuMudeckux 3neMeHToB J[.11.Menneneena.
2. PacTBOpUMOCTB COJEH, KUCIIOT U OCHOBAaHUW B BOJIE.
3. DNEKTPOXUMHUYECKHUH PsIT HAPSHKEHUNA METAJLIIOB.
0) Cepust TaOGIMI] IO HEOPTaHUYECKOW XUMUH.
1. CTeneHu OKUCIEHUSI.
2. Kpucrannuueckue permeTku.
3. Xumuyeckasi CBSI3b.
B) Cepus TaOIHIl 10 OPraHUYECKON XUMHUHU.

4. 5KpaHHO-3BYKOBBIE CpPEICTBA O0yUCHNUS,

5. HaTypanbHbIe 0O0BEKTHI, MOJIEIH

Texnuueckue cpeocmea oOyuenus:

— KOMIIBIOTEP C JIUIIEH3UOHHBIM MPOTPaMMHBIM 00eCIIeYeHHEM
— MYJIbTUMEIUATIPOCKTOP

— IPOEKIMOHHBINA dKpaH

— CKa

— BHJIEO - U MYJIbTUMEIUAPECYPCHI 110 XUMHUHU.

B Oubnuoreunnli (GoHA BXOIAT YYEOHUKM U Y4EOHO-METOAUYECKHUE
koMIiekThl (YMK), pekoMeH10BaHHBIE WIIM JOMYIIEHHbIE JJIsl UCIIOJIb30BAaHUS B

npodeccuoHaNbHBIX o0pa3oBaTeNbHbIX OpraHu3alusX, pean3yIOIINX
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o0pa3oBaTeNbHYI0 MPOTpaMMy CpeaHEro ooOmero oOpa3oBaHUS B TIpeneax
ocBoenus OIIOII CITO na 6a3e 0oCHOBHOTO 00IIIEro 00pa3oBaHMUsI.

bubmuoreunbrii  GoHA  MOXKET  OBITh  JIOMOJHEH  JHIMUKIOTCAUSIMH,
CTPaBOYHUKAMH, HAYYHOH M HAyYHO-TIOMYJISIPHON JIUTEPATYPOr IO XUMHUH.

B mporecce ocBOCHUS MPOTrpaMMbl yUeOHOU TUCITUTUIMHBI « XUMUSD» CTYICHTHI
UMEIOT BO3MOKHOCTh JIOCTYMA K 3JEKTPOHHBIM YUYeOHBIM MaTepHajiaM 10 XUMUH,
UMEIONIUMCSI B CBOOOJTHOM JOCTyme B ceTH VHTepHeT (3JIEKTPOHHBIM KHHTaM,
paKTUKyMaMm, TecTaM, U Ap.).

CpenctBa oOyueHUs NpU JAMCTAHIIMOHHON (opMme (HOpPMAaTHBHO-CIIPABOYHAsS
JUTEpaTypa, KOMIUICKT TUIAKATOB, TEMATHYECKUX CTEH/IOB, HHCTPYKIMOHHBIC
CTCHJIbI, MYJIbTUMEIMMHBII KOMIUJICKC, JIOKaJlbHAs CEeTh KOJUIEIKA, CHCTEMa
JUCTAaHIIMOHHOTO OOydeHWs Ha oOywaromiei rurargopme Moodle, nporpammuoe
obecrieueHue oOIero u MnpodecCuoHaIbHOTO Ha3HAYEHHUS, KOMIUICKT y4eOHO-
METOJIUYCCKONW JOKYMEHTAIMH, 3arOTOBJICHHBIE MaTepHalibl IS peau3alin
MPAKTUKHU B YCJIOBUU JUCTAHIIMOHHOTO 00YUYEHUE)

B ycl0BUSAX TUCTAaHIIMOHHOTO OOyYeHUS:

- HHCTPYKTQX W BbIJaua 3aJlaHus TIPOU3BOIUTCS B hopMe TelleKOH(EepEHIINU B
nporpamme Z00m u uepes miargopmy MOODLE;

- BCsL HE0O0X01MMasi IOKyMEHTAIIUS BBICBUIAETCSI 110 SJIEKTPOHHOM MOYTE;

- oOpaTHasi CBS3b M KOHCYJIBTAIIMH OCYIIECTBIIIIOTCS B NpUJIoKeHUH Bormar,
yepe3 miarpopmy MOODLE, B BkoHTakTe 1 10 3JI€KTPOHHOM MOYTE;

- BBITIOJTHEHHBIC 33JJaHUsI COOMPAIOTCS B apXUB U OTIIPABJISIIOTCS HAa 00J1aKO;

- 3ayeT, KOHTpOJbHas paboTa MM 3K3aMEH OCYILIeCTBIseTcss B (opme
TenekoHdepeHu B mporpamme Zoom, uepe3 miarhopmy MOODLE.

NudpopmanuonHoe odecneyeHune

OcHoBHas JauTEeparypa
1. O. C. Tlabpuenan, U I. Ocmpoymos Xumus mna npodeccuit u
CHEIUATBHOCTE  €CTeCTBEHHO-HAy4YHOTOo  Mpoduia:  Y4eOHUK JUIsl  CTYI.
yapexaeHuit cpe. npod. oopazoBanus. — M., 2022,

JlonoTHUTEILHAS JJUTEpPaTypa

1. I'abpuenan O. C., Ocmpoymos U. I'., Cnaoxoe C. A., [opogeesa H .M.
[IpakTukyM: ydeb. mocobue sl CTyI. yUpexaeHu cpel. mpod. oOpa3oBaHus. —
M., 2014.

2. I'abpuenan O. C., Ocmpoymos U. I'., Cnaodkos C. A. Xumusi: nmocooue s
noaroroBku k EI'D: yueb. mocobue mna cryd. yupexiaeHud cpea. mnpod.
obOpazoBanus. — M., 2014.

3. I'abpuensn O. C., Jlvicosa I'. I Xumusd. TecTsl, 3aJa4i U yIPaKHEHUS:
y4e0. mocodue i CTy 1. yupexaeHui cpel. npod. oopazoBanus. — M., 2014.
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4. Epoxun FO. M., Koearesa H. b. Xumus pmna mnpodeccuili o
CHEIHATLHOCTEH TEXHHUYECKOTO MPOoduis. DIEKTPOHHBIA y4eOHO-METOAMYECKUN
KoMILIeKC. -M., 2014.

5. Cnaokos C. A., Ocmpoymos U. I'., I'abpuenan O. C., Jlykvsnosa H. H.
Xumust 11t TpodeCcCHil ¥ CIeMaTbHOCTEH TEXHHUECKOTO MPOdUiIs. DICKTPOHHOE
pUIIOKEHUE (IJEKTPOHHOE yUeOHOE U3/IaHue) TSI CTY. YUPESKIASHUH cpea. mpod.
obOpazoBanus. - M., 2014.

6. labpuenan O. C. u Op. Xumusa s npodeccrii u CrenuaTbHOCTEH
TEXHUYIECKOTO NPOoduis (JIIEKTPOHHOE TPUIIOKECHHE).

7. Epoxun FO. M. Xumus: 3amadu v yIpaKHEHUS: y4e0. mocooue 1JIst CTY/I.
yupexeHuit cpes. nmpod. oopazoBanus. — M., 2014.

8. Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHMl MO XUMHH: yuebd. mocodue
JUISL CTY 1. YUpexaeHuit cpea. npod. oopazoBanus. — M., 2015.

DJIeKTPOHHBbIE HH(POPMAIHOHHBIE PeCypPChl

1. www. pvg. mk. ru (onmumnuazna «Ilokopu BopoObeBbI TOPBD?).

2. www. hemi. wallst. ru (OOpa3oBaTeNbHBIH CaWT IS IIKOJHHUKOB
«XuMus»).

3. www. alhimikov. net (OGpa3oBarenbHbIi CAlT IS IKOJIHHUKOB).

4. www. chem. msu. su (OnekTpoHHast OMOJIMOTEKA O XUMHUH ).

5. www. enauki. ru (WHTepHET-uU3IaHue s yuutenell «EcTecTBeHHbIE
HAyKN»).

6. www. 1september. ru (MeTonudeckas razera «llepBoe ceHTIOPs»).

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

8. www. hij. ru (xypHan « XUMHSI U KU3HBY).

9. www. chemistry-chemists. com (3JIEKTPOHHBIA JKypHAT «XHUMHKHA H
XUMUSD)

23



