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1. ITosicHUTeILHAA 3alIMCKA
PabGouas mnporpamma yueOHOro mnpeamera «XuMmus» paszpaboTraHa Ha
ocHoBanuu TpedoBanuit ®I'OC COO, ®OII COO nansa peanuzaiuu 00pa3zoBaTeIbHON
nporpaMMmbl 1o crnenuanbHocTH  44.02.06 IlpodeccuonanbHoe oO0ydeHue (1o
orpaciisaM) Criennanuzanus: MudopMalmoHHbIe CUCTEMBI M IIPOTPAMMHUPOBAHHUE.
YueOHblil mpeaMer «XuUMHS» BXOAUT B 00I1Ie00pa3oBaTeIbHBIN  IIHUKII,
MOAIMKII: 00s3aTeNibHas 4acTh (0a30BBIM YpPOBEHb) W YHMTAETCS Ha TEPBOM Kypce
oOyJeHUSI.
2. IlnanupyemMblie pe3yJibTaThbl 0CBOEHHS YU€OHOT0 npeaMera « XuMHus».
B pesynapraTe m3ydeHHs y4eOHOTO mpeaMeTa «XHMHS» CTYACHT IOJDKCH
chopMHPOBATH CIECAYIONMINE PE3YIHTATHI

JIn4HOCTHBIE pe3yJIbTATHI:

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUSI Y4EOHOro mnpeamera «XuUMUsS» JOJIKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllMi,  TO3UTUBHBIX  BHYTPEHHUX  YyOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUUCKOrO0 OOIECTBa, PpAaCIIMPEHUE KUZHEHHOIO
OIbITAa U ONbITA JEATEIBHOCTH B IPOLECCE pEeANU3alMUd OCHOBHBIX HAaIPABJICHUU
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

JIP 1. zpasicoanckozo eocnumanus:

JIP 1.1 oco3HaHusi 00y4YarOMUMHCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY U IIPABOIOPSJIKY;

JIP 1.2 npencraBineHus O COLUMAIBHBIX HOPMAaX M IPABWIAX MEKJIMYHOCTHBIX
OTHOILLIEHUU B KOJUIEKTHBE;

JIP 1.3 roTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3IAHUHU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M IO3HABATEJbHBIX 3aJ]1ay, BBIITOJIHEHUH
XUMHAYECKUX IKCIIEPUMEHTOB;

JIP 1.4 crnocoOHOCTM TOHUMaTh WM MPUHUMATh MOTHUBBI, HAMEPEHHMsS, JIOTHMKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJIOB YUYEOHOU AESTEIbHOCTH;

JIP 2. nampuomuueckoz2o 60Cnumanus:

JIP 2.1 UEHHOCTHOrO OTHOUIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUM;

JIP 2.2 yBaxeHHMs K NpOILECCy TBOpYECTBa B O0JIACTU TEOPHUH U IMPAKTHUYECKOTO
IMIPUMEHECHUSI XWMHWHU, OCO3HAHHSI TOTrO, YTO JIOCTH>KEHHSI HAyKH €CThb pPE3YJIbTaT
JUTMTEIIbHBIX ~ HAONIOJCHUH,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
ITOCTOSTHHOTO TPYAA YYEHBIX U NPAKTUKOB;

JIP 2.3 uHTepeca M MO3HABATEIBHBIX MOTHMBOB B IOJIYYEHUHU M IMOCIEIYIOIIEM
aHanu3e MH(OpMAUU O TEPENOBBIX JOCTUKEHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

JIP 3. dyxoeno-upascmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOT'0 CO3HAHMSI, ITUYECKOTO IMOBEACHUS;



JIP 3.2 chopMHpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

JIP 3.3 TOTOBHOCTH OIICHHMBaTh CBOE MOBEICHHE U MOCTYIKH CBOMX TOBAPHUIIECH C
MO3ULAA HPABCTBEHHBIX W NPABOBBIX HOPM U OCO3HAHUE IMOCIEICTBUUA 3STHUX
IIOCTYTIKOB;

JIP 4 hopmuposanus Kynomypot 300poevsa:

JIP 4.1 screTnyeckoe OTHOIIEHHE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLEHUI;

JIP 4.2 coOmtoneHust mpaBusl 0€30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOM XKU3HU U B TPYAOBOM AEATEILHOCTH;

JIP 4.3 noHMMaHus UEHHOCTH TMPaBWI HWHIUBUAYAJIBHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIFOJICH;

JIP 4.4 oco3HaHus TOCIENCTBUNA U HEMPUATHUS BPEIHBIX MpUBBIYEK (YMOTpeOiIeHus
aJIKOTOJI51, HAPKOTUKOB, KYPEHUs);

JIP 5. mpyooeozo éocnumanus:

JIP 5.1 KOMMYHMKAaTHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BATEIbCKOM
JeSITeNIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;
JIP 5.2 ycraHOBKM Ha AakKTMBHOE Y4YacTHME B PEUICHUH IPAKTUYECKHUX 3a7ad
COIMAIbHOM HAMPABICHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

JIP 5.3 uHTEpeca K NpaKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3IMuHOTO poJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHMS TPEAMETHBIX 3HAHUM 110 XMMHH;

JIP 5.4 yBaxkeHus K TpyAay, JIOJAM TPYJia U pe3yiabTaraM TPyAOBOM JEATEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAHHOMY BBbIOOPY HWHIUBUIYAIbHOW TpPACKTOPUU
oOpa3oBaHus, Oyayuieil npodeccuu U peanu3anuu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHUMHH, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

JIP 6 3xonocuueckoz2o eocnumanus:

JIP 6.1 »KONOTHYECKH IEIeCO00pa3HOr0 OTHOIICHHUSI K TPHUPOJAE, KaK HUCTOUYHUKY
CYILLIECTBOBAaHHUSI )KU3HU Ha 3eMJI€;

JIP 6.2 moHuMaHMs TI00ANBHOIO XapakTepa SKOJOTMYECKHX MpOoOJIeM, BIUSHHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPELBI;

JIP 6.3 oco3Hanusg HEOOXOAMMOCTH WCIIOJIb30BAHUSA JIOCTHKEHUW XUMHUH IS
peNIeHns BONPOCOB PALlOHAIBHOIO MPUPOAOTIOIb30BaHNS;

JIP 6.4 axkTHUBHOrO HENPUATUS JECUCTBUM, MPUHOCAIINX BpEI OKPYXKaAOLIEH
OPUPOAHON Cpelle, YMEHHS NPOrHO3UPOBATH HEOJArONPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPALIATh UX;

JIP 6.5 Hanuuusi pa3BUTOrO 3KOJIOTMYECKOTO MBILIIIEHUS, SKOJIOTUUECKON KYJIbTYpHI,
OMbITA JEATEIbHOCTH 3KOJOIMYECKON HAIIPABICHHOCTH, YMEHHUS PYyKOBOJICTBOBAThCS
UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON M COIMAIILHOW MPaKTHUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOJIOTUN XeMopoOuu;

JIP7 yennocmu Hay4no20 nO3HAHUA:

JIP7.1 cpopMUpOBaAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLLIECTBEHHON IPAKTUKH;

JIP7.2 mnoHumaHus cneuuPuUKH XUMHUU KaK HAyKd, OCO3HaHUS €& poJu B
(GOpMHpPOBAHUU PALMOHAIBLHOTO HAYYHOTO MBILUICHUS, CO3JIaHUU LEIOCTHOTO



MpeacTaBlieHus 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPUPOJbI U 4YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHUH NpoOieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

JIP7.3 yOexnaéHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOM
LIMBUJIM3ALMK: B €€ TYMaHUCTUYECKON HAIPABICHHOCTU M BaXXHOW POJIM B CO3JIaHUU
HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUH II100aJbHBIX IPOOJIEM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIEBOM U ASKOJIOTUYECKOU
0€30MacHOCTH, B Pa3BUTUH MEAMIIMHBI, OOECIIEUEHUH YCIOBUN YCIEUIHOrO TpyJa U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKIOT0 WIeHa 00IeCTBa;

JIP7.4 ecTecTBEHHO-HAy4YHOM TIPAMOTHOCTH: TMOHUMAaHUS CYIIHOCTH METOOB
MO3HAHUSA, HCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIOIb30BaTh
noJiyyaemble 3HAHUS JUIsl aHain3a U OOBSCHEHHUS SBJICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOMSAIIUX B HEM U3MEHEHHM, yMEHUS JieJlaTh 0OOCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4HBIX (DAKTOB M UMEIOIIMXCSA JAHHBIX C LEIBI0 MOJYYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

JIP7.5 cmocoOHOCTH CaMOCTOSTEILHO HCHOJL30BaTh XWUMHYECKHE 3HAHUS IS
penIeHwus MpoOJIeM B peabHBIX KU3HEHHBIX CUTYAITUX;

JIP7.6 nHTEpECa K MO3HAHUIO U UCCIIEA0BATEIbCKOU JIEITEIbHOCTH;

JIP7.7 TOTOBHOCTM M CHOCOOHOCTM K HENPEPbIBHOMY OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUA 1O XUMUU B
COOTBETCTBUHM C KM3HEHHBIMHU OTPEOHOCTAMU;

JIP7.8 uHTEpeca K OCOOEHHOCTSIM TpyAa B Pa3iMYHbIX cepax mpodeccunoHanbHOU
NEATEIIbHOCTH.

B mpoyecce  oocmuoicenus — IUYHOCMHBIX — pe3YIbMAmo8  0CB0EHUS
00VYAIOWUMUC  NPOSPAMMbBL  CPeOHe20 00we2o0 00pazosanus y 00yYaAOUUXCcs
coeepuieHcmeyemcs IMOUUOHAILHBLIL uHmeneKm, npeononazaroujuti
copmMupoeaHHocmu:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHUJETh HAMpPABICHUS Pa3BUTHS COOCTBEHHOM 3MOILMOHAIBHOU CQeEphl,
OBITh YBEPEHHBIM B ceO€;

CaMOpETyJIMPOBaHMUS, BKJIIOYAIOLIEIO CaMOKOHTPOJIb, YMEHUE MPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh  aJalnTUpPOBAThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKEHUIO LENH U
yCIIEXy, ONTHMHU3M, WHHUIIMATUBHOCTb, YMEHHE JIEMCTBOBATh, HCXOAS U3 CBOMX
BO3MOKHOCTEH;

HSMIATUH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUU KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHNUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

MeTaHpe)]MeTHl)le:



MeranpenMeTHble pe3yibTaThl OCBOEHUS TMPOrPaMMbl CPEIHETO OOIIEro
o0pa30BaHus TOJDKHBI OTPAXKATh:

Osnadenue ynusepcaibHblMu y4eOHbIMU HOZHACAMENbHLIMU OCUCMBUAMU:

1) bazoevie nozuueckue oelicmeus.:

CaMOCTOATETHLHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH TPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

OMpENeNATh LEeNu JACSTEIbHOCTH, 3aJaBas MMapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIC NPU3HAKK TOHSITHNH W YCTaHABIMBATh WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS JUIsi OOBSCHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSA W KPUTEpUHU IS KIAacCU(PHUKAIMKM BEIIECTB M
XUMUYECKHUX PEaKIU;

YCTAaHABIMBAaTh MNPUYMHHO-CIECICTBEHHBIE CBSI3M  MEXKIYy H3y4YaeMbIMHU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXKICHUSI (MHAYKTUBHBIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PaccMaTpUBAEMBbIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIFOUCHHUS;

MPUMEHSITh B MPOIIECCE MO3HAHUSI, UCIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, MPEOOPa30BLIBATH MOJICIbHBIC MPEJACTABICHUS — XUMHUYECKUN
3HaK (CUMBOJI) DJIEMEHTa, XUMU4YecKasi popmysia, ypaBHCHHE XUMUYECKOU PEaKIIUK —
IpU pEIICHUH YYEOHBIX TMO3HABATENBHBIX M NPAKTUYECKUX 3aJlad, MPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC TMPEACTABICHUS MJIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6azoeble ucciedoosamenbcKue 0elucmeust:

BJIaJIETh OCHOBAaMHM METOJIOB HAay4YHOTO IO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyIMpOBaTh MENU U 3a7a9d WCCICIOBAHUS, UCIIOIH30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIHUPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHHUSI THIOTE3bI IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMH CAMOCTOSTENILHOTO IUIAHUPOBAHUS M IMPOBEICHUS
YYECHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMs HAOI0JaTh 3a XOIO0M
mpolecca, CaMOCTOSITENIBHO TMPOTHO3UPOBATH €ro  pe3yibTar, (OpMyIUpOBaThH
000011IeHHs U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIhTAaTOB HMCCIEIOBAHUA,
COCTaBJIATh OOOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHHYECKOM  HCCIEAOBATENbCKOM UM MPOEKTHOM
NESTETHHOCTH, TIPOSIBJISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOUCKY
METOJIOB pELIEHUS NPAKTUYECKUX 3a/lady, MPUMEHEHUIO PAa3JIUYHBIX METOJ/OB
MO3HAHUS;

3) paboma c unghopmayueii:

OPUEHTUPOBATHCA B Pa3IMUYHBIX HCTOYHUKAX HUHPopMaluu (HaAy4dHO-
MOMYJISIpHAS JTUTEpaTypa XUMHUYECKOTO COJIEpKaHUS, CIIPABOYHbIC OCOOHS, PECYPCHI



WUurtepHera), aHanmu3upoBarh WHGOPMAIMIO  pa3IUYHBIX BUAOB U (Qopm
IIPEICTABIICHNS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHBIC METOJbI MPHU TOUCKE U
orObope wHpOpMANMKH, HEOOXOAUMON JUIsi  BBHITIOJHEHUS  Y4YEOHBIX  3aaad
OIPEACICHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIONB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTUMaJbHYIO  (OpPMY  TIPEACTaBIICHUS
uHpopmaiu (cxeMbl, rpaduKu, T1arpaMmMbl, TaOJIULbI, PUCYHKH U JPYTHE);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEACTBA MPU padbOTe C XMMUYECKOM
uH(popmalel: NPUMEHITh MEXIpeAMEeTHbIe ((PU3HUecKMe M MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M NPEO0Opa3oBBIBATh 3HAKOBO-CHUMBOJUYECKHE CPEICTBA
HATJISTHOCTH.

Osnadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCUCIMGUAMU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbI B XOJ€ AHajora W/Wiu
JIMCKYCCHUHU, BBICKA3bIBaTh UJIEH, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHHUS MPEIOKEHHON 3a4a4u;

BBICTYNIATh C TMPE3EHTALMEH pe3yJbTaTOB I03HABATEIBHON JIE€ATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO MM COBMECTHO CO CBEPCTHHKAMHU MPH BBINOJHEHUU
XUMHUYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOH padoThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOro npoekTa u (opMyIupoBaTh BHIBOBI 110
pe3yibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUNA MYTEM COTJIACOBAHUS MO3UIMNA B XOHE
00CyXJIeHUsI © 0OMEHa MHEHUSIMHU.

Osnaodenue ynugepcanbHolmu pezyiAimuGHbIMU OCUCMEUAMU:

CaMOCTOSITEJIbHO IIAHUPOBaTh M OCYILIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATENBHOCTh, OHpeAeNsas €€ Uenu M 3aJadd, KOHTPOJIMPOBATh M IO Mepe
HEOOXOMMMOCTH  KOPPEKTHUPOBATH TMpEAJIaraeMblii  aNTOPUTM  JICUCTBUN  MpH
BBIMIOJTHEHUH YYe€OHBIX M HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI C€MOCOO WX pEIIeHHs ¢ YYETOM IMOJYYEHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH AESATENIBHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.



IIpeaMeTHBIE Pe3yabTATHI

IIpenmMeTHbIe pe3yjbTaThl 0CBOEHHsI Kypca «O01as ¥ HeOpraHuyeckas
XUMHA» HA 0230BOM YPOBHE 10JI’KHBI OTPAKATH:

[IP1 copmupoBaHHOCTh TPEACTABICHUM: O XHMHYECKON COCTaBIISIOIICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBJIICHUU
Opupoabl, B  (OPMUPOBAHMM  MBIINUICHUS U KYJbTypbl JIMYHOCTH, €&
(GyHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs pEIICHUS TPAKTUISCKUX 3a1a9
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpexne;

[IP2 BrmamgeHue CUCTEMOM XUMHYECKMX 3HAHUW, KOTOpas BKIIKOYACT:
OCHOBOTOJIAraloIINe TOHATUSA (XMMHYECKUNA 3JIEMEHT, aToM, HW30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSIPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHasl, MOHHAs, METAUTNYECKas, BOJIOPOJIHAS ), KPUCTAIUITMYECKas PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLUH, PacTBOpP, DJIEKTPOJIMUTHI,  HEDJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklMi, XUMUYECKOE PABHOBECHUE); TECOPUM W 3aKOHBI (TEOpHs
BJICKTPOJUTUYECKON JUCccouManuu, nepuoandeckuii 3akoH J[.M. MeHnneneena,
3aKOH COXPAHEHHS] MAacChl BEUIECTB, 3aKOH COXPAHEHHS U IMPEBPALLICHUS YHEPIUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHWMHUYECKUX SIBIICHUM, (PAKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U O€30MaCHOM HCIIOJIb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa,;

[1P3 chopMuUpOBaHHOCTH YMEHHMH BBISBISATh XapakTEpHblE MpPU3HAKU
MOHATUM, YCTAaHABJIMBATh WX B3aUMOCBA3b, HCMOJB30BATh COOTBETCTBYIOIIUE
IIOHATUSA [IPU ONMCAHUU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

[1P4 chopMupOBaHHOCTh YMEHUW HCIOIB30BATh XUMUUYECKYIO CHMBOJIUKY
JUIsE  cocTaBieHUsT (OpPMyYJ BEHIECTB W YPAaBHEHMM XUMHUYECKUX PEAKIUH,
cuctematuieckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
M3BECTb, HETAIEHAS] U3BECTh, TUTHEBAs CO/A, MUPUT U JIPYTHE);

[1P5 cdopMuUpOBaHHOCTH YMEHUW OMNPEACHIATh BaJICHTHOCTh M CTEIEHB
OKHCJICHUS XUMHUYECKHX JJIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKON CBsI3M (KOBaJICHTHAsl, HWOHHAs, MeETaJUIM4ecKasi, BOJOpOJHAas) B
COCIMHEHUSAX, TUI KPUCTALINYECKON pelIéTKU KOHKPETHOTO BelllecTBa (aTOMHas,
MOJIEKYJISIpHAsl, HOHHAs, METAJUTMYECKasi), XapaKkTep Cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUI;

[IP6  chopmMupoBaHHOCTH YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIECTB [0 HMX COCTAaBY K OINPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUN (IMPOCTHIE BEIIECTBA — METAUIBl U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJIH);



[1P7 cdhopMHpPOBAaHHOCTh YMEHHM PACKpPBIBATH CMBICI MEPHUOIUIECKOTO
3akoHa J[.MI. MeHngeneeBa © JOEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

[TP8 chopMHpPOBaHHOCTh YMEHHUI XapaKT€pU30BATh 3JEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnoguyeckol CHCTEMBI
xumuueckux snemeHToB J[.MI. MenneneeBa, HCHONb3ys MOHATUS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHMYECKHX JJIEMEHTOB U MX COCIUHEHUIN
no nepuojam u rpynnam Ilepuoandeckoi cucTeMbl XUMUYECKHUX AemMeHToB JI.1.
Menneneena;

[TP9 chopMUpOBaHHOCTH YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKIATh CYIECTBOBAHME T€HETUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

[IP10 copmMupoBaHHOCTH YMEHHUS KJIacCU(DUUIUPOBATH XHUMUYECKHUE
pEeaklUMy MO PA3TMYHBIM IpPHU3HAKAM (YUCIY U COCTaBy pEarupyrolluX BEUIECTB,
TEIJIOBOMY 3(PeKTy peakuuud, HU3MEHEHUIO CTENEHEH OKHUCIEHUS SJIEMEHTOB,
00paTUMOCTH pEaKIIMH, YYAaCTHIO KaTaanu3aTropa);

[IP11 chopMHUpPOBAaHHOCT, YMEHHI COCTaBIATH YpaBHEHUS pEaKIMi
pPa3JIMYHBIX THWIIOB, IIOJHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKUUA HOHHOIO
oOMeHa, yYUThIBas YCJIOBHS, PU KOTOPBIX 3TU PEAKLUU UIYT 0 KOHIIA;

[TP12 copmupoBaHHOCTh YMEHUN TPOBOJIUTH PEAKIINH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPIaHMYECKUX BEIECTB, pAaCIIO3HABATh
OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

[1P13 c(hOpMHPOBAHHOCTh YMEHUU PacKpbIBaTh CYLIHOCTH
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ PEAaKIUH  MOCPEICTBOM  COCTABIICHMS
ANIEKTPOHHOIO 0alaHCa ATUX PEeaKIUi;

[1P14 cdopmMupoBaHHOCTH yMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOM peakuuu OT pa3audHblX (DaKTOpPOB; XapakTep CMEHICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JAEHCTBUA (IIPUHIUI
Jle lllatennbe);

[IP15 chopMHupOBaHHOCTL yYMEHHMM  XapaKTEPU30BaTh  XUMUUYECKHUE
IPOLIECCHI, JIEKAUME B OCHOBE IPOMBIIUICHHOTO MOJY4YEHUSI CEPHOM KHCIIOTHI,
aMMUaka, a Takxke C()OPMUPOBAHHOCTH NPEICTaBICHUNA OO0 OOIIMX HAyYHBIX
IPUHLIMIIAX U SKOJIOTMUYECKUX MpobdIeMax XMMHUUECKOro IPOU3BOICTBA;

[IP16  chopmupoBaHHOCTH  yMEHHH  MPOBOAWTH  BBIYUCICHUS  C
MCIIOJIb30BAaHUEM TOHSATHS «MaccoBasi JIOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX
OTHOUIEHUH Ta30B IMPU XUMHUYECKUX PEaKUUAX, MAcChl BELIECTBA WU 00BbEMaA
ra3oB IO W3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM O0BEMY OAHOrO W3
YYAaCTBYIOIIMX B PEAKUUHU BEIIECTB, TEIJIOBOro 3(Qexra peakuum Ha OCHOBE
3aKOHOB COXPAHEHUS MACCHI BEIIECTB, ITPEBPALLEHNS U COXPAHEHHUSI DHEPTUH;

[1P17 cdopMHpPOBaHHOCT, yMEHUN COOMIOAaTh MpaBuUiia MOJIb30BAHUS
XUMHUYECKON mocyAod W 1abopaTOpHBIM OO0OpYJOBAHMEM, a TakKXKe IpaBuia



oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLUHUSMHU MO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB;

[TP18 cpopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMIOJIHATD XUMUYECKHI
AKCIIEPUMEHT (pa3ioKE€HUE MEePOKCHUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpEJENCHUE Cpeabl PpPacTBOPOB BEHIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
MHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOTO OOMEHa, KAayeCTBEHHBbIE peaklMu Ha cylbdar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/lay IO
temaM «Metamis» U «HemeTtannasl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0e30macHOCTH IpU OOpalllEeHUH C BELIECTBAMU U JJAOOPATOPHBIM 00OpYI0BaHUEM,
OPECTABIATh PE3yibTaThl XUMHMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOIUX PEAKIUH U (POpPMYIMpPOBaTH BBIBOABI Ha OCHOBE
ATUX PE3YIbTATOB;

[IP19  chopmupoBaHHOCTH  yMEHUN  KPUTHYECKH  aHAIM3HPOBATH
XUMHYECKYI0 HMH(OpPMAIHMIO, TOJyYaeMyl0 W3 pPa3HBIX HCTOYHHKOB (CpelCcTBa
MaccoBOM KOMMYHHUKaUuu, ITHTEpHET U Ipyrux);

[TP20 cdopMHpPOBaHHOCT, YMEHUH COOJIONATh MpPaBUJA 3KOJOTUYECKU
1€JeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOIHON Cpelibl, OCO3HABAThH
OMACHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarenss [1/IK, moscHATP Ha npuMepax cHocoObl YMEHBIIEHUS U
IPEIOTBPAILEHHS X BPEJHOTO BO3ACICTBUSA HA OPraHU3M YEJIOBEKa;

[TP21 s oOywarommxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBbSI:
YMEHHE MPUMEHATH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJ]aX [MO3HAHUS BELIECTB
Y XUMHUYECKHUX SIBJIICHHIA;

[TP22 nnia cnenbIX W ClIabOBUAALIMX OOYYAIOIIUXCS: YMEHUE UCTOIb30BaTh
penbedHO TOYEHUHYIO cUcTeMy oOo3HaueHui JI. bpainst s 3anmucu XUMUYECKUX
dhopmyi.

IIpeameTHble pe3ybTaThl 0CBOEHUsI Kypca «Opranuveckasi XMuMHs» Ha
0a30BOM YpOBHeE J0JI)KHbI OTPAXKATh:

[1P23 chopMUpOBAHHOCTh MPEICTABICHUN O XMMUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUHU B MIO3HAHUU SIBJICHUM MPUPO/IBI,
B (OpMHpPOBaHMM MBIIUIEHUS W KyJIbTYpbl JMYHOCTH, €€ (PYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U 3KOJOTUYECKH
00O0CHOBAaHHOTI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPEJIE;

[1P24 BnameHue CHUCTEMOM XUMHMUYECKMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAOIIME TOHATHAA (XMUMHYECKHM 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJia, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, XUMHUYECKAsI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamiéHHas), MOJb, MOJSpHAs
Macca, MOJISIpHBIH 00BEM, YIJIEPOJHBIN CKelleT, (PyHKIMOHAIbHAs Tpymina,
paauKai, U30Mepusi, U30MEPbI, TOMOJOTUYECKHI PsiF, TOMOJIOTH, YIJIEBOJOPOAIbI,
KHCIIOPOJ, U a30TCOJIEpKAIUE COEIUHEHHS,, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHHUS
opranndeckux Bemects A.M. BbyTiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHYECKHE 3HAHUS,



JeXKallkie B OCHOBE MOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (DAKTOJIIOTMUECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUU U
0€30MacHOM WCITOJIb30BAHWN BAXKHEUIINX OPTraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

[1P25 cdopMHpPOBaHHOCT, YMEHUH BBISABIATH XapaKTE€pHbIE MPU3HAKU
MOHSTUM, YCTAaHABIMBATh WX B3aUMOCBA3b, HCMOJIB30BaTh COOTBETCTBYIOIIUE
MOHATUSA TPU OINKUCAHUU COCTaBa, CTPOEHUS W MPEBPALCHUN OpPraHUYECKUX
COCIUHECHUM;

[1P26 chopMUpPOBAaHHOCTh YMEHHUM HCHOIB30BATh XUMUUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMysT OpraHMYECKHMX BEIIECTB W ypPaBHEHUH XMMHYECKUX PpEaKIIHii,
M3TOTABJIMBATh MOJEIU MOJIEKYJ OPraHWYECKUX BEUIECTB I WUIKOCTPALMU HX
XUMHYECKOTO Y MMPOCTPAHCTBEHHOTO CTPOCHMUS;

[1P27 cdopmMupoBaHHOCTHP yMEHWUW YCTaHABIMBATH MPUHAJIC)KHOCTh
M3YyYEHHBIX OPTAHUYECKUX BELIECTB 110 UX COCTABY U CTPOCHUIO K OMPEACIEHHOMY
KJIACcCy/Tpynne COeAUHEHUN (yIJIEeBOAOPOAbI, KHUCJIOPOA U a30TCOAEpIKaLIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUMHEHMsI), JlaBaTh UM Ha3BaHUS IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAIBHBIC
Ha3BaHUs OT/ACJIBHBIX OPraHWYECKUX BEHIECTB (ITHIICH, MPOIMICH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIHLEPUH, (eHol, (opMallbJIeru, alueTaibJerull, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

[1P28 chopMHUpOBaHHOCTH YMEHUSI OMPEEIATh BUIIbI XUMHUYECKOU CBSI3U B
OpraHUYECKUX COCIMHEHUSAX (OIMHAPHBIE U KPATHBIC);

[1P29 cdopMupOoBaHHOCTH YMEHUS TPUMEHATH IMOJIOKEHUS TEOpUU
CTpoeHus oprannydecknx BemectB A.M. byTiepoBa 115t 00bICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUsI MacChl BELIECTB;

[1P30 cdhopMupoBaHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE,
(¢u3nyecKkre M XUMHUYECKHE CBOMCTBAa TUIMHMYHBIX MPEACTAaBUTENCH Pa3IMUHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJEH, MPOIMMJIEH, AlleTHJIEH,
Oyranuen-1,3, merwiOyrtaguenl,3, O€H30J7, METAHOJ, STAHOJ, STUJIECHIJIMKOJb,
TIIMLEPUH, (EHOJI, aleTalbJIerua, MypaBbUHas M YKCyCHasi KUCIOTHI, IJIHOKO3a,
KpaxmaJl, 1eJITI07103a, aMUHOYKCYCHAsl KUCII0Ta), UIUTIOCTPUPOBATH TEHETUUECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKHUX pEaKUUN C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT

[IP31  chopmupoBaHHOCTH  yMEHHUS  XapaKTepU30BaTh  HMCTOYHUKU
YTJIEBOJOPOTHOTO  ChIpbst (HE(Thb, TPUPOAHBIA Ta3, VYrojb), CIOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

[TP32chopMupoBaHHOCTH YMEHUN MPOBOAUTH BBIYUCICHUS TT0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM IPOJIYKTa
peakluMu MO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN);

[1P33 cpopmMupoBaHHOCTH YMEHHM BIAJETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX
METO/IaX HAYYHOrO0 MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYEHUU BEILIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHne, U3MEpPEeHHe, HIKCIIEPUMEHT, MOJICIUPOBAHNUE),



UCIIOJI30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I IPUHATUS PELICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMM U HUX
IIPUMEHEHUEM;

[1P34 cdopMHupOBaHHOCTL YMEHHMM COOJIOAATh MpaBWia TMOJIb30BAHUS
XUMHUYECKON mocyAod U 1abopaTOpHbIM OOOpYAOBAHMEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

[TP35 chopMUpOBaHHOCTH YMEHUH MJIAHUPOBATH U BBITIOJIHITH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BELIECTB MPU HArpeBaHUU, MOIyYCHHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JEHATypauusi OEJIKOB MpPU HArpeBaHWUM, LIBETHbIE pEaKUUu OEJIKOB) B
COOTBETCTBMM C IIpaBWJIaMU TEXHUKM O€30MaCHOCTH MpU OOpalleHUu C
BEUIECTBAMH U JIa0OpaTOPHBIM 00OpYAOBaHUEM, MPEACTABIATh pPE3YJIbTaThl
XUMHYECKOTO JKCIEPUMEHTa B (OpME 3alUCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuii 1 GOpMyIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

[IP36  chopMUpPOBaHHOCTH  yMEHUH  KPUTHYECKHM  AHAJIM3HPOBATH
XUMHUYECKYI0 HH(POPMALIMIO, TMOJYYaEMYK M3 pa3HbIX HCTOYHHKOB (CpeAcTBa
MaccoBoi nHpopmanuu, MHTepHET U ApyTHX);

[1P37 cpopMupOBaHHOCTL YMEHHMM COOJIIOAATh MpaBWiia IKOJIOTUYECKH
1IEJIeCO00pa3HOro TMOBEJAEHUST B OBITY MU TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICWCTBUSA HA JKMBBIE OPraHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMmbici mnokazarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBUIEHUS W MPEJOTBPAILECHHUS WX BPEIHOIO BO3JICHCTBHS HAa OPraHu3M
YeJI0BEKa,

[TP38 s oOywarommxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI:
YMEHHE MPUMEHATH 3HaHUSI 00 OCHOBHBIX JTOCTYITHBIX METOJaX MMO3HAHUS BELIECTB
Y XUMHUYECKUX SBJICHHIA;

[TP39 nns cnenbix v cna0OBUASIIUX OOYYAIOIIMXCS: YMEHHUE HCIIONIb30BaTh
penbedHO ToueuHyto cucteMy obo3HaueHuid JI. Bpaiins mis 3anmucu XUMHUYECKUX

hopmy;



3. Conepxanne yueOHOro npeamera « XuMush»

OO0mas u HeopraHuveckasi XuMus

Tema 1. Teopemuueckue 0CHO8bL XUumMuu

XUMUYECKHM dJeMeHT. AToM. fapo aroma, H30TONBL. OIJIEKTPOHHAS
000JI0YKa. DHEPreTUYecKre ypOBHH, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUusl 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepuonnueckuii 3akoH u l[lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CBsizb nmepuogudeckoro 3akoHa u Ilepmogmyeckoil cuCTEMBbI
xuMHuueckux syemeHtoB JI.M. MenzaeneeBa ¢ COBPEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX BJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPyIINaM M TepUojam.
3HaueHUE NEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBS3b. BHJBI XHMHYECKOW CBSI3U
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajinueckas). MexaHUu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHUMHUYECKOM CBsI3M (OOMEHHBIA W JOHOPHO-
akuenTtopHsiil). Bonmoponanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBLHOCTD.
Crenenb okuciieHusa. MIOHbI: KATUOHBI U AaHWOHBI.

BemectBa MOJEKYJIPHOTO M HEMOJEKYJISPHOTO CTPOEHHSA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKH.

[lonaTHe 0 AUCHEpPCHBIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PacTBOPHI.
MaccoBast 10114 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenkiarypa
HEOPraHMYECKUX BeIIEeCTB. [eHeTudyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJJICKANIUX K PA3JIMYHBIM KJlaccaM.

Xumuyeckass peaknus. Kraccupukanus XUMHYECKMX — peakiuii B
HEOPraHMYECKOW M OPraHUYECKOW XHWMHUU. 3aKOH COXPAHEHUSI MAaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocCTh peakinu, €€ 3aBUCUMOCTb OT Pa3NHUYHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuUMUUYECKOEe paBHOBecue. MaKTOpbl, BIMAKIIAE HA COCTOSHUE
xumuudeckoro pasHosecus. IIpunun Jle [Hlarense.

Onektponutuyeckas auccoruanus. CuibHble U Cla0ble AJIEKTPOIUTHI.
Cpelnla BOAHBIX pacTBOPOB BEILIECTB: KUCIIAasl, HEWTpaabHad, menoyHad. [lonsarue o
BojiopoHOM mokazatene (pH) pactBopa. Peakiuu nonnoro oomena. ['mupoinus
HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

OKUCTUTETHPHO-BOCCTAHOBUTEIbHBIE peakiuu. [lonstre 00 3meKTponmse
pacIuIaBoB U pacTBOPOB cotier. [Ipumenenue anekTponusa.

IKcnepumenmanvHvle MEMOObl USYUEHUS 6EUIECING U UX NPEGPAULEHUT

Hemonctpanus tabnui «llepuoandeckasi cucreMa XMMUYECKUX 3JIEMEHTOB
JI.1. MenaeneeBay, U3ydeHUe MoJieNied KPUCTAIUTMYECKUX PEIIETOK, HAOJII0IeHUE
M ONHUCAaHUE [JIEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3jiokKEHUE
MIEPOKCHIA BOJAOPOJA B TMPUCYTCTBUM KaTaau3aTopa, OIPEIEIECHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATIBHOTO MHUKATOPA, pEaKIIMM HOHHOTO



oOMeHa), MPOBEJICHUE MPAKTHIECKOU paboThl «BnusHue pa3nuuHbIX (HaKTOpOB HA
CKOPOCTh XMMHYECKON PEAKIIUI.

Pacuémmnuwie 3a0auu

Pacuétel 1O ypaBHEHMSIM XUMHYECKMX pPEaKUuid, B TOM YHUCIE
TEPMOXHUMUYECKNAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MACCOBas
JIOJISl BEILIECTBAY.

Tema 2. Heopeanuueckas xumus

Hemeramnel. Ilomoxxkenne HemetaiuioB B Ilepuoguueckoin  cucteme
xumuueckux snemeHtoB /.M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkre CBOHWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETauIoB (HAa HpUMeEpe
KHCIIOPOJ1a, cephl, hocdhopa u yriaepoa).

XHWMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCIMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COEUHEHUM.

Mertamnsl. [lonoxenne metamioB B [lepuoguueckoil cucreMe XUMUYECKUX
sanemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0YEK
aToMoB MeTayioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiaBbl METaJJIOB.
DIIEKTPOXMMHYECKUI PSJ HAMIPSYKEHUI METAJUIOB.

XUMHUYECKHE CBOMCTBAa BAXKHEUIIMX METAJJIOB (HATPHM, Kaluil, KaJabIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKEJI€30, MEJb) U UX COCTUHCHUI.

O6mue criocoOpl omyueHust MetauioB. Metautyprusi. Kopposust MeTasios.
Crioco0sI 3a1uThl OT KOppo3uH. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

IKcnepumenmanvHvie MemoObl U3YYEHUA 6EULeCE U UX NPECPAUeHUT

N3ydenne KoimieKuu «MeTamibl M CIUIaBbI», 0Opa3IoB HEMETAJLIOB,
pelieHue AKCIMEPUMEHTATBHBIX 3ajad, HaOII0/ICHHE 51 OIKUCAHHUE
JIEMOHCTPALMOHHBIX U JIA0OpPaTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUIPOKCUIA
AJTIOMUHHS C PACTBOPAMHU KHCIIOT M IIEJI0YEH, KAUECTBEHHBIE PEAKIIUA HA KAaTUOHBI
METaJIOB).

Pacuémmnuwie 3a0auu

Pacuéthl Macchl BelecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIUMX B PEAKIIMU BEIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

Tema 3. Xumus u scu3nn

Ponp xumuu B oOecrieueHUH SKOJOTHUECKOM, SHEPTeTHUSCKOW U MHIICBOM
0€30IacHOCTH, Pa3BUTUHM MEAUIMHBL. [IoOHATHE O HAyYHBIX METOAaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnenuss 00 OOHMUMX HAyYHBIX MPUHLIHNAX MPOMBIIUIEHHOTO
MOJY4YEHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHUPE BEHIECTB M MATEPUATIOB: BAXKHEUIINE CTPOUTEIIHHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpHalbl, KpPACKH, CTEKIO, KEepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYE€CKUEe U MHUHEpPAIbHbIC
ya00peHus.



X¥AMHSI U 30pOBbE YEJOBEKA: IpaBUja HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 0€30MacHOrO HCIIOJIb30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCETHEBHOM KU3HHU.

Meoscnpedmemmuuie ceasu

Peanuzaumss  MeXnpeIMETHBIX  CBSI3€M NpU  HM3y4YeHUH OOmIeH W
HeopraHuyeckoil xumuu B 11 kiacce ocyliecTBiIsIETCsl Yepe3 MCIOJb30BaHUE Kak
OoOlIMX €CTEeCTBEHHOHAYYHBIX [MOHSATUH, TaK M MOHATUWA, SABISIOIINXCA
CUCTEMHBIMHU JIJISl OT/IETBHBIX MIPEJAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAay4HbIN (akT, rUIoTe3a, 3aKOH,
TEeOopus, AaHajdu3, CHHTE3, KIacCU(pUKalus, [EpUOJUYHOCTh, HAOIIOJCHNUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHNUE, U3MEPEHUE, SIBIICHHE.

®dusnka: MaTepusi, SHEPIUs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PM3UYECKUE BETUYMHBI U €AMHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OPTraHU3ME.

['eorpadus: MuHepasnbl, TOPHbIE OPOIbI, TOJE3HBIE UCKONIAEMBbIE, TOTUIUBO,
peCypCHl.

TexHonorus: XuMUUYecKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEJIBCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHILEBAsS
IPOMBILUIEHHOCTb,  (papMaleBTUYECKasi  IPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IpPEenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBIILIIEHHOCTh, HAHOTEXHOJIOTUH.

Opranuyeckast XuMus

Tema 1. Teopemuueckue 0CHO8bl OP2AHUYUECKOU XUMUU

[IpenmeT opranruecKoil XUMHUH: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUs OpPraHUYECKUX
coenunenuii A.M. byTtiepoBa, e€ ocHOBHbIE MON0KeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYeCKUX BElIeCTB. [ omoJorus, u3oMepusi. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COCTUMHEHUSX — OMHAPHbBIE U KPaTHBIE CBSI3U.

[IpencraBienne o kiaccupuUKalMy OpraHMueckux BeulecTs. Homenknatypa
OpraHMYECKUX COCJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAJIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEIIIECTB.

IKcnepumenmanvrvle MEMOObL USYUEHUA 6EUIECINE U UX NPEGP AU eHUT

O3zHakomileHHe ¢ 00pa3iaMu OpraHUYECKUX BEIECTB M MaTEepHalaMH Ha UX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHMYECKUX BEIIECTB, HAOIIOJCHUE H
ONKCAHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIECHUIO OPraHUYECKHUX BEIIECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Tema 2. Yeneeo00poowt

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAnx. MeraH W 3TaH —
MpOCTEUIINE TPEICTABUTENIN aJIKaHOB: (PU3UYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B MPHUPOJE, MOIyYEHUE U
IPUMEHEHHE.



AJIKEHBI: COCTaB M CTPOECHHME, FTOMOJIOTUYECKUN PsiA. DTWIECH U IPOIUJIEH —
NpoCTeiIlIe NPEACTaBUTEIN aJKEHOB: (PU3UYECKHE W XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHUH, OKHUCICHHS H
MOJINMEPU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 m metwiOyranuen-1,3: cTpoeHue, Ba)KHEHIIME
XUMHUYECKHE CBOWCTBA (peakius nonuMmepusainuu). [lomydeHne CUHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUS, TOMOJOTHYECKUU Psi.
AneruneH — IPOCTEHINMH IPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE,
¢uznyeckue u XMMUYECKUE CBOMCTBA (peakluy THIpUPOBaHUs, raJOreHUPOBaHMS,
rUJipaTalyu, TOPeHus), MOIyYeHHe U IPUMEHEHNE.

Apenbl. benzon: coctaB, cTpoeHue, GuU3NUECKUEe U XMMHUYECKHE CBOMCTBA
(peakiuu rajJoreHUpOBaHUsI U HUTPOBAHUSA), NOJyYeHHE U NpUMeHeHue. Tomyon:
coCTaB, CTpoeHue, (U3NYECKUe W  XUMHYECKHE CBOWCTBAa  (peaKiuu
TraJIOTCHUPOBAaHUS M HHUTPOBAHUA), IOJYYEHHE M TNPUMEHEHHE. TOKCHYHOCTb
apeHoB. ['eHeTHuyeckasi CBsS3b MEXAY YIJIEBOJOPOAAMH, NPUHAIEKALUMUA K
Pa3JIMYHBIM KJIACCaM.

IIpupoaHble MCTOYHHUKUA YyIiIeBOAOPOROB. I[IpuponaHbIi ra3 MU IOIYTHBIE
HedTauble Ta3bl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH:
NEpPEeroHka, KPEeKUHI (TePMUYECKUM, KaTaJuTU4YeCKui), nuponu3. IIpoayKTel
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €0 NepepadOTKHU.

IKcnepumenmanvHvle MEMOObl USYUEHUA 6EUIECINE U UX NPEEPAULeHUT

O3HakoMIIeHHE C 00pasllaMU IUIaCTMAacC, KaydyKOB M PE3UHBI, KOJJIEKIUU
«Hedpte» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB |
rajJlOreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTHUECKON padOThI: MOJyYeHHE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuémmnoie 3a0auu

Boluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

Tema 3. Kucnopoocooeprcawue opzanudeckue coeOuHeHus

IIpenenbHblE OQHOATOMHBIE CIHUPTBL. METaHOI M 3TaHOJ: CTPOCHHE,
¢usznyeckue MU XUMUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoJopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPraHN3M YEJI0BEKA.

MHoroaToMHble  CHUPTBHL. OJTWIEHIJMKOIb M T[JIMIEPUH: CTPOCHHE,
busznyeckue W XHUMHUYECKHME CBOMCTBA (B3aMMOJCHCTBHE CO MICTOYHBIMH
METaJUlaMH, KauyeCTBEHHas PEaKUus Ha MHOTOaTOMHbIE crUpTHI). JleiicTBue Ha
opraHusM 4enoseka. [[puMenenne rmunepuHa u STUIEHTJIMKOIIS.

@deHosl: CTPOCHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKHUE CBOWCTBA.
Tokcuunocts (penona. [lpumenenne gpenona.

Anpaerunibl M KeTOHbl. DopMmalbleruj, aueTagblerujl: CTPOCHHUE,
¢u3NUecKue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAaHOBIICHMS,
Ka4eCTBEHHBIE PEAKIINN), TOTYYEHHE U IPUMEHEHUE.



AnleToH: cTpoeHue, (U3MYECKHE M XHUMHUYECKHE CBOWCTBA (peakiuu
OKHCIICHUSI 1 BOCCTAHOBJICHUS ), MOJTYyUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeIbHBIC KapOOHOBBIE KHCIOTBL. MypaBbuHaAs U
YKCYCHasi KHCJIOTBI: CTpOoeHHE, GU3UYECKHEe U XMMHUYECKHE CBOMCTBA (CBOWCTBA,
oOuue AJid Kiacca KUCIOT, peakuus dTepruuKaiim), MoIyyeHue U NpUMEHEHHE.
CreapuHoBasi M OJICMHOBAas KHUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnbie 3¢GUpPbI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponu3
cnoxHbIX 3¢upoB. XKupsel. I'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

YrneBoasl: coctaB, KiaccuduKalus — yrieBojgoB  (MOHO-, JH- H
nonucaxapubl). ['roko3a — nmpocTedmii MOHOCaxapul: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJICUCTBHE C
ruapokcugom Meau(ll), oxucnenue amMmmmadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Caxapo3za — TIpeACTaBUTENIb JUCAXapPUAOB, THUAPOIU3, HAXOXKJICHUE B
MIPUPOJIC U IPUMEHEHUE.

Kpaxman u nemntoio3a kak npupojanbie noauMepsl. CTpoeHue kpaxmana u
1Ee/UTr003bl.  DU3MYECKHe U XUMHUYECKHE CBOWMCTBAa Kpaxmajia (THUIpOJIu3,
KauyeCTBEHHAs PEaKIMs C HUOJOM).

IKcnepumenmanvHvie MemoObl U3YYEHUA 6EULEeCIE U UX NPECPAUeHUT

[IpoBenenue, HaOMIOEHUE MW ONMUCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB:
TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKLIHMH OJHOATOMHBIX CHUPTOB (OKHUCJIEHUE
sraHona okcugoM Menau(Il)), MHOroaToMHBIX CHHPTOB  (B3aUMOJICHCTBUE
ruiepuHa ¢ ruapokcuaoM Meau(Il)), ampaerunoB (OKHCIEHHE aMMHAYHBIM
pactBopoMm okcuna cepeopa(l) u rugpokxcugom Menu(Il), B3zaumoneiicTBue
KpaxMalia ¢ HOAOM), MPOBEJICHUE MPAKTUUYECKOW pabOThl: CBOWCTBAa pacTBOpa
YKCYCHOM KUCITOTHI.

Pacuémmnoie 3a0auu

BbrunciieHnss Mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Tema 4. Azomcooepricanjue opeanuyeckue coeOuHeHusn

AMuHbl. MeTWIaMHMH M aHWJIWH: COCTaB, CTPOEHUE, (UINUYECKHE W
XUMUYECKUE CBOMCTBA (TOPEHUE, B3aUMOJEHCTBHUE C BOJAOW U KUCIOTaMHU).

AMMHOKHCIIOTHI KaK aM(pOTEpHBIE OPraHNYeCKUue coequHeHus. Pu3znyeckne
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIuIKHA). buonoruueckoe
3HaYeHUEe aMUHOKUCHOT. [lenTuasl.

benku kak mpupoJHBIE BBICOKOMOJEKYISIpHBIE coenuHenus. llepBuunas,
BTOpPMYHAsg M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATypalvs, KAYECTBCHHBIC PEaKI[MU Ha OCIKHU.

IKcnepumenmanvHvie Memoobl U3YYEHUA 6EULECHE U UX NPEEPATICHAN

HaGmronenne u omucaHue JAEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpallus
OEJIKOB MPY HArPEBaHUU, LIBETHBIC PEAKIIUU OCITKOB.



Tema 5. BbICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHbIE MOHSTUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIT: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJIEKYISpPHAS
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHHA —
MOJINMEPU3ALMS U OJTUKOHAEHCAIHS.

[TnacTmaccsl (MOJMUATHIIEH, MOJIUTIPOTHUIIEH, NOJIMBUHWIXJIOPU,
nonucTupod). HarypaibHbII W CUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM M M30MPEHOBBIN). BosiokHa: HaTypalibHble (XJIOMOK, IIEPCTh,
MIENK), UICKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BUCKO3a), CHHTETUYECKUE (KalpoH U
JIaBCaH).

IKcnepumenmanvrvle MEMOObl USYUEHUA 6EUIECINE U UX NPEEPAULeHUT

O3HakomiieHHEe ¢ oOpa3uaMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

Mesxcnpeomemmnnie ceasu

Peanmmszanust MeXIIpEAMETHBIX CBSI3€W NPU U3YYEHUH OPraHUYECKOW XHMHUHU
B 10 kiacce ocyliecTBIsI€TCA YE€pe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK U TMOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JIJI OTJEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAay4YHble TOHATHS: SBJIEHUWE, Hay4HbId (QaxT,
rUrnoTe3a, 3aKOH, TEOpHs, aHaliMu3, CHHTE3, KiacCU(UKaIus, MePUOIUYHOCTD,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: wmaTepus, DSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpPTraHHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJIEBOIBI, >KHPHI,
bepMeHThI).

['eorpadus: MuHEpasbl, TOPHBIE OPObL, OJE3HbIE UCKONAEMBbIE, TOTUIUBO,
pecypchl.

TexHoJIOTUs: TUIIEBbIE MPOAYKTH, OCHOBBI PAllMOHAJIBHOTO MUTAHMUS,
MOIOILIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPEenaparThl, MaTepuabl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



4. TemaTn4yeckoe IVIAHMPOBAHNE, B TOM 4YHCJIE C y4eTOM padoydeil MPOrpaMMbl BOCIIUTAHMS € YKA3aHUEM KOJIHYeCTBA
4acoB, 0TBOAUMBIX HA OCBOEHHE KAXK/10il TeMbI Y4eOHOI0 npeaMeTa « XMMUsD)

Ne Tema 3ansTHS Komnue B Tom uncne JImunocTHBIE
L. CTBO pe3ynbTaThl
. 4acoB yp | 113 K CP
1. | Beenenue B xypc. MHCTpyKTaX. BXO1HOM KOHTPOII®. 2 2
1. O01as 1 HeopraHu4veckasi XuMusi 22 8 6 8
2. | OCHOBHBIC TTOHATHS 1 3aKOHBI XUMHUH. 2 2 JP1.1-1.4,
CamocrosiTesibHasi padoTa: JIP2.1-2.3,
CP Nel. Pemenune pacueTHbIX 3a1a4 10 (opMyJIaM U YPaBHEHHUIO PEaKLUU 2 2 JIP3.1-3.3,
3. | Ilepuoaunueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB /J. 2 2 JIP 4.1 -4.4,
N. Menpneneesa u CTpoeHue aToma. JIP5.1-5.5,
CamocrosiTeibHas padora: JIP 6.1 -6.5,
CP Neo2. XapakTeprcTUKa 3JIEMEHTA 110 €r0 MOJ0KEHHIO B TabIIHIIE. 2 2 |JIP7.1-7.38
4. | CtpoeHue BelIeCTBA. 2 2
CamocrosiTesibHast padora:
CP Ne3. lucniepcHble CUCTEMBI B TIPUPOJIE U IEATEIBHOCTH YEIOBEKa 2 2
5. | Ilpaktrueckoe 3ansatue Nel. Kimaccudukanms HeoOpraHM4ecKux COSTUHEHNHN 1 2 2
UX CBOMCTBA.
6. | [Ipaktuyeckoe 3anstue No2. XuMHUECKHUE PEAKIIUH. 2 2
CamocrosiTesibHast padora:
CP Ne4. CocTaBlieHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN C 2 2
UCIIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIO OanaHca.
7. | Ilpaktudeckoe 3anatue No3. MeTtasnibl 1 HEMETaJUTbL. 2 2
8. | Xumus B ObITY. 2 2
HUTOI'O B 1 cemecTpe 24 10 6 8
2. Oprannyeckasi XuMus 34 13 10 11
9. | Teopus cTpoeHUs OPraHUYECKUX COCTUHEHUN. 2 2 JP 1.1 -1.4,




CamocrosiTesibHas padora: JP2.1-223,
CP Ne5. Pa3zButue opranmdeckoit xumuu 10 teopuud A. M. bytiepoa 1 1 JIP 3.1 -3.3,
10. | OcHOBHBIE NOHATHS OPraHUYECKON XUMHUHU. 2 2 JIP 4.1 —4.4,
11. | IIpaktuueckoe 3anstre Ne4. AJKaHbl. 2 2 JIP5.1-35.5,
CamocrositeibHas padora: JIP 6.1 - 6.5,
CP No6. CaMOCTOATENBHOE PEICHUE 3a1a49 HA HAXOKICHUS MOJICKYISPHON 2 2 | JIP7.1-738
(dbopMyIIbI ra3000pa3HOTO YTIIEBOAOPOIA.
12. | IIpakTuueckoe 3ansatue NeS. AnkeHbl. /lueHsl U KayuyKu. 2 2
CamocTrosiTesibHas padora:
CP Neo7. Kayuyku. Pezuna 2 2
13. | Ankunsl. 2 2
CamocrosiTeibHas padora:
CP Ne8. CocraBnenue ¢hopMys H30MEPOB HEMPEAETBHBIX YTIEBOIOPOIOB. 2 2
14. | ApeHbl. 2 2
CamocrosiTesibHas padora:
CP No9. IlpupoaHbie HCTOYHUKHU yTIEBOIOPOIOB. 2 2
15. | IIpaktuueckoe 3anstue Ne6. CipTbl. DEHOJIBI. 2 2
16. | Ilpaktudeckoe 3anarue No7. Anpneruasl. KapOoHOBBIE KHCIIOTHI. 2 2
17. | CnoxxHble 23GUpPHL. YTICBOIBI. 2 2
CamocrosiTesibHasi padora:
CP Nel0. MpbLta, CHHTETYECKHE MOIOIIHE CPEICTBA 2 2
18. | A3oTcoaepikaiire OpraHndeCKue COCTMHECHMUSI. 2 2
19. | IIpaktuueckoe 3anstue Ne§. [Tonumepsl. 2 2
20. | KonTpoawsHas pabora 1 1
HUTOI'O BO 2 cemecTpe 34 13 10 11
IIpomexyTouHas aTTecTauus 8 hopme:
muddepeHIIMPOBaHHOTO 3a4eTa B 1 cemecTpe
BCEI'O 10 JUCHMUIIVIMHE: 58 23 16 19




VP — ypok; 13 — npaktrueckue 3austust; K — koncynpranum; CP — camocrostensHas padora.



5. MaTepuaJIbHO-TeXHHYECKOE o0ecneyeHue NMpenogaBaHus y4eO0HOro

npeamMera « XuMHs»

OcBoeHue mporpaMMbl y4eOHOTO MpeaMeTa « XUMHUsH MPeJIoiaracT Halu4ue
y4eOHOro kabmHera «XHMHUHU, SKOJOTMYECKUX OCHOB MPHUPOJOMNOJIB30BAHUS U
OCHOB 3KOJIOTHYECKOTO IpaBa», B KOTOPOM HMEETCS BO3MOKHOCTh OOECHEYHTH
CBOOOJIHBINA JIOCTYN B ceTh MHTEepHET BO BpeMsi yUCOHOrO 3aHSATHUS U B MEPUOJ
BHEY4YEOHOH ESITeIbHOCTH O00y4YaromMXcs (JIEKTPOHHBIM KHUTAM, MPAKTUKyMaMm,
TecTaM), MpeayCMOTpeHa JUCTaHIMOHHAs ¢opma (paboTa yepe3 HMHTEPHET

pecypchl, paboTa B CHCTEME JIMCTAHIIMOHHOTO OOydYeHHs Ha oOyuaromien
mwiatdopme Moodle 1.11.).

Oobopyoosanue yuebnozo kabunema:

1. mocagoYHbIE MECTA IO KOJIMYECTBY CTY/ICHTOB;

2. pabodee MeCTO MpenoaaBaTes;

3.KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOMIA 10 AUCIUTUIHHE:
Ileuamnvle nocoous:

a) Cepus cripaBOYHBIX TaOJIHII.
1. Ilepuoanueckas cucrema XuMu4eckux 31ueMeHToB [ .M.Menneneesa.
2. PacTBOpUMOCTH COJEHN, KUCIOT U OCHOBAaHUM B BOJIE.
3. DNEeKTPOXUMUYECKUI psii HAPSHKEHUN METAILIOB.
0) Cepust TaGIMI] IO HEOPTaHUYECKOW XUMUH.
1. CTenenu OKUCIEHUS.
2. Kpucrannnuecknue pemeTKu.
3. XuMu4ecKas CBSI3b.
B) Cepust TaOJINIL 10 OPraHUYECKON XUMUMU.

4. 5KpaHHO-3BYKOBBIE CpPE/ICTBA O0OyUEHHUS;

5. HaTypanabHbIE OOBEKTHI, MOJEIH

Texnuueckue cpeocmea odyuenus:

— KOMIBIOTEP C JIMLIEH3UOHHBIM TPOTrPAMMHBIM O00ECIICUEHHEM
— MYJIbTUMEIUANIPOCKTOP

— TPOEKIIMOHHBIN IKpaH

— CKaun

— BHJICO - U MYJIbTUMEIUAPECYPCHI IO XUMHUH.

B Oubmuorteunslii ¢GoHA BXOAAT YYEOHMKH U  y4eOHO-METOAUYECKUE
koMmIutiekThl (YMK), pekoMeHa0BaHHbIE WK JOMYIICHHbIE JJI UCIIOJIb30BaHUS B
npogecCHOHATBLHBIX 00pa3oBaTeIbHBIX OpraHU3aIHsIX, peanu3yonx



o0pa3oBaTeIbHyI0 MpPOrpaMMy CpenHero ooOmero oOpa3oBaHHs B Ipeaenax
ocoerwust OITIOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHMsI.

bubnuoteunsiit  QoHAg  MOXKeT  OBITh  JONOJHEH  SHIMUKIIONEIUSMHU,
CIIPaBOYHUKAMU, HAYYHOU W HAYYHO-TIOMYJIIPHOU JTUTEPATYPOU 110 XUMUHU.

B npouecce ocBoeHus mporpaMmmbl y4eOHOU TUCHUILTMHBI « XUMUS» CTYIEHTBI
MMEIOT BO3MOXKHOCTh JOCTyIa K AJIEKTPOHHBIM YYE€OHBIM MaTepuajgaM M0 XUMUH,
UMEIOIIUMCST B CBOOOAHOM JOCTyIle B ceTu MHTepHET (3JeKTPOHHBIM KHHTaM,
IPAKTUKyMaM, TECTaM, U JIp.).

CpezncrBa oOy4YeHHs NPU AMCTAHIMOHHON QopMe (HOpPMAaTHBHO-CIIPaBOYHAS

JUTEPATypa, KOMIUIEKT IUIAKaTOB, TEMATHYECKUX CTEHIOB, WHCTPYKLMOHHBIE
CTEHJbl, MYJbTUMEIUINHBII KOMIUIEKC, JIOKaJbHAsI CETh KOJUIEIXKA, CUCTEMa
JMCTAHIIMOHHOTO 00ydeHusi Ha oOyuaromiedt miargpopme Moodle, nporpammuoe
obecrieueHue oOmero u MnpodecCHOHAIBPHOTO Ha3HAYCHHS, KOMIUICKT Y4eOHO-
METOAUYECKONM JTOKYMEHTAIIMW, 3arOTOBJICHHBIE MaTEpHaibl ISl pEealM3alHuU
MPAKTUKU B YCJIOBUU JUCTAHIIMOHHOTO 00yYEHHE)

B ycnoBHsX IMCTaHIMOHHOTO OOYYEHHUS:

- THCTPYKTaXX Y BblJaua 3aJaHusi MPOU3BOIUTCS B (hopMe TeIeKOHPEPEHINHN B
nporpamme Zoom u yepe3 miatpopmy MOODLE;

- BCSl HEOOXO0IMMast TOKyMEHTALUs BBICBUIAETCS 10 3JIEKTPOHHOM I10YTE;

- oOpaTHas CBA3b M KOHCYJBTAIlMM OCYUIECTBISIOTCA B MpHiiokeHUU Boram,
yepe3 miarpopmy MOODLE, B BKOHTaKTe U 110 3JIEKTPOHHOM MOYTE;

- BBIIIOJTHEHHBIE 3aJJaHUs COOMPAIOTCS B apXUB U OTIIPABIISIIOTCS Ha 00J1aKO;

- 3a4eT, KOHTpOJbHAas paboTa WIM SK3aMEH OCYILIECTBIsieTcs B (opme

TenekoH(pepeHuu B mporpamme Zoom, uepes miathopmy MOODLE.

Nudpopmanunonnoe odecrneyenmne

OcHoBHas JMTEpaTypa
1. O. C. Tabpuensn, HU. I. Ocmpoymos Xumus s mnpodeccuit u
CHEIUATBHOCTE  €CTeCTBEHHO-HAY4YHOTO  mpodumia:  y4eOHWUK Uil CTYI.
yupexeHuit cpef. nmpod. oobpazosanus. — M., 2022.

JlonoJIHUTeIbHAA JIUTEPATypa

1. I'abpuensn O. C., Ocmpoymos U. I'., Cnaoxoe C. A., Hopogeesa H M.
[TpakTuky™m: y4eb. mocobue sl CTyl. YupexkaeHu cpea. mpod. ooOpazoBaHus. —
M., 2014.

2. I'abpuenan O. C., Ocmpoymos U. I'., Cnaoxoe C. A. Xumus: nocodue s
noarotoBkd kK EID: ydeb. mocoOue uisi CTyHd. YYpeXKIEHUH cpea. mpod.
oOpazoBanus. — M., 2014.

3. I'abpuenan O. C., Jlvicosa I'. I'. Xumusd. TecTsl, 3a71a4i U YIPaKHEHUS:
yue0. mocodue A CTyA. yupexaeHuil cpe. nmpod. oopazoBanus. — M., 2014.



4. Epoxun FO. M., Koeanesa H. b. Xumusa pmns npodeccuii wu
CHEIUATBHOCTEH TEXHUYECKOTO MPOuiIs. DIESKTPOHHBIA YICOHO-METOMMYSCKHM
Kommiekc. -M., 2014.

5. Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H.
Xumus s npodeccuit U cneruaibHOCTEH TEXHUUECKOTO NMpoduiis. IEKTPOHHOE
MPUIIOKEHUE (DJIEKTPOHHOE YUEOHOE U3JaHUE) TS CTY1. YUPEKICHUM cpe. mpod.
oOpazoBanus. - M., 2014.

6. I'abpuensn O. C. u Op. Xumus st npodeccuid M cCrenuagibHOCTeN
TEXHUYECKOT0 NMpoduisi (3IEKTPOHHOE MPUIIOKEHHUE).

7. Epoxun FO. M. Xumus: 3aiauu v yopakHEeHUs: y4e0. mocooue st CTy/I.
yupexaeHuit cpe. npod. oopazoBanus. — M., 2014.

8. Epoxur FO.M. COOpHUK TECTOBBIX 3aJlaHMM MO XUMHH: ydel. mocodue
JUTSL CTYI. YIPEXKJICHHH cpe. mpod. odpasoBanus. — M., 2015.

DJIeKTPOHHbIE HH()OPMAIIHOHHBIE PecypPChl

1. www. pvg. mk. ru (omummuana «Ilokopu BopoObeBsI TOPBD?).

2. www. hemi. wallst. ru (OOpa3oBaTenbHBIi CalT AN IMIKOJIBHUKOB
«XuMus»).

3. www. alhimikov. net (OGpa3oBareyibHbIN CANT AJI IKOJIbHUKOB).

4. www. chem. msu. su (OnexkTpoHHast OUOIMOTEKA IO XUMHUH ).

5. www. enauki. ru (uHTEepHET-uU3IaHWe HJs yuutelne «EcTecTBeHHBIC
HAYKN»).

6. www. lseptember. ru (Merogudeckas razera «IlepBoe ceHTSIOps»).

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

8. www. hij. ru (kypHas1 «XUMUS U KUZHBY).

9. www. chemistry-chemists. com (IeKTpOHHBINH XKypHal «XUMHKA U
XUMHUS»)
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