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1. [losicHUTEeIbHAS 3aNIUCKA

PabGouas mnporpamma yueOHOro mnpeamera «XuMus» paszpaboTaHa Ha
ocHoBanuu TpeboBanuii OI'OC COO, ®I'OC CIIO u TpedoBanuit DPOIIl mis
peanuzanu  00pa3oBaTelbHOM  mporpaMMbl 1o  cnenuanbHoctd  44.02.06
[IpodeccuonanbHoe ob0yuenue (mo orpacisam) Crnernuanuzanus: NHpopmarimoHHbIe
CUCTEMBI U ITPOTPAMMUPOBAHUE.

YueOHbIii mpeaMer «XHUMHS» BXOAUT B 00IIe00pa30oBaTEIbHBIA UK,
MOJIMKI: 00s13aTenbHass 4acTh (0a30BBIM ypOBEHb) M UYUTAETCS Ha IMEPBOM Kypce
oOyJeHUSI.

2. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS YUeOHOT0 mpeaMeTa « XuMUsD).

B pesynbrare u3ydyeHuss ydyeOHOro mnpeamera «XHUMHS» CTYACHT JOJDKEH
copMUpPOBaATH CIEIYIOMINE PE3YIbTAThI

JIMYHOCTHBIE Pe3yJbTATHI:

JInyHOCTHBIE PE3yJIbTaThl OCBOCHMSI Y4EOHOro mpeamMera «XUMUSD TOJKHBI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYaloOImMXCSI  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YyOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUUCKOT0 OOIECTBa, PpaCIIUpPEHUE KUZHEHHOIO
OIbITA W OIBITA JEATEIBHOCTH B IMPOLECCE pPEAIU3ALMU OCHOBHBIX HaIIPaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

JIP 1. epasicoanckozo eocnumanusi:

JIP 1.1 oco3HaHust 00y4YarOMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U O0S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MIPABOIOPSJIKY;

JIP 1.2 npexncraBieHuss O COLMAIBHBIX HOPMAaX M NPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJIJIEKTUBE;

JIP 1.3 rOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHUHU
Y4EOHBIX TPOEKTOB, PEIICHUM YYEOHBIX M IMO3HABATEJIbHBIX 3aJ]lay, BBIMOJHEHUU
XUMHYECKUX DKCTIEPUMEHTOB;

JIP 1.4 crnocoOHOCTM TOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUEOHON AESTENbHOCTH;

JIP 2. nampuomuyecko2o 60CHUMaHUus:

JIP 2.1 UEHHOCTHOrO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XMMUH;

JIP 2.2 yBaxeHuss K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUYECKOTO
MIPUMEHEHHUSI XWMHUHU, OCO3HAHHSI TOTrO, YTO JOCTHKEHHS HAYKH €CThb PE3yJIbTaT
JUIUTENbHBIX ~ HAOMIOJEHUHM,  KPOMOTJIMBBIX  SKCIEPUMEHTAIIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

JIP 2.3 uwHTepeca M MO3HABATEIBHBIX MOTHMBOB B TOJIYYEHUHU MU MOCIEIYIOIIEM
aHanu3ze uHQOpMaMM O TEPEJOBBIX JOCTIKEHHUSX COBPEMEHHOM OTEUECTBEHHOMU
XUMUH;

JIP 3. dyxoeno-upagcmeennozo 6ocnumanus:



JIP 3.1 HpaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS;

JIP 3.2 chopMHpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, Y TUYECKOTO TTOBEACHMUS;

JIP 3.3 TOTOBHOCTH OILIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHUE TOCJIEACTBUU ITHUX
MOCTYTKOB;

JIP 4 ghopmuposanusa Kynomypel 300p0o6via:

JIP 4.1 screTnyeckoe OTHOLIEHHE K MHUPY, BKJIKOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

JIP 4.2 coOmronenust mpaBuil Oe30MacHOr0 oOpallleHus C BellecTBaMu B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JIEATEIbHOCTH;

JIP 4.3 mnoHMMaHus UEHHOCTH MPAaBWI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

JIP 4.4 oco3HaHus TOCIEICTBUA U HEMPUATHUS BPEIHBIX MpUBBIYEK (YMOTpeOIeHUs
aJIKOTOJI51, HAPKOTUKOB, KYPEHUS);

JIP 5. mpyooeozo éocnumanus:

JIP. 5.1 KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEI0BaTEIbCKON
JEeATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX AEATEIBHOCTH;
JIP 5.2 ycraHOBKM Ha aKTHMBHOE Y4YacCTHE B PEUIEHWH IPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOEIrO Kjacca, IIKOJbI);

JIP 5.3 uHTEpeca K NpaKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3iMyHOTO poja, B TOM
YKCJie HA OCHOBE IPUMEHEHHMS TPEAMETHBIX 3HAHUM 110 XUMUH;

JIP 5.4 yBaxkeHUs K TPYLY, JIOJSM TpYJla U pe3yJibTaTaM TPYJI0BOH €SI TeIbHOCTH;
JIP 5.5 TrOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUAYAJIBHOU TPACKTOPUH
oOpa3oBaHus, Oynyuieil npodeccuu U peanu3anuu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHWMHH, WHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

JIP 6 3xkonocuueckozo éocnumanus:

JIP 6.1 5K0JOrMYEecKH I€71ecCO00pPa3HOr0 OTHOIICHHS K MPUPOJAE, KaK HCTOUYHHUKY
CYILLIECTBOBAHHUSI JKU3HU Ha 3eMJI€;

JIP 6.2 moHuMaHHs TJIOOANBHOTO XapakTepa SKOJOTMYECKHUX MpPoOJIeM, BIUSHUSA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOHON U COLMAIIBHON CPELBI;

JIP 6.3 oco3Hanusa HEOOXOAMMOCTH WCIIOJIb30BAHUSA IOCTWKEHUW XUMHUH IS
pELIEHNs BOIPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNS;

JIP 6.4 axkTHUBHOrO HENpPUATUS JEUCTBUM, MPUHOCAIIMX BpEI OKPYkKarOLIEH
NPUPOIAHON Cpelle, YMEHHUs MPOrHO3UPOBATH HEOJArONMPHUATHBIE SKOJOTUYECKUE
MOCJEACTBUA NMPEINPUHUMAEMBIX I€UCTBUN U MPEJOTBpALIATh UX;

JIP 6.5 Hanuuusi pa3BUTOrO 3KOJIOTMYECKOr0 MBILIIIEHUS, SKOJIOTUUECKON KYJIbTYpHI,
OMbITA JEATEIbHOCTH SKOJOTHUYECKON HANPaBICHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
UMHU B MO3HABATEIHHOM, KOMMYHUKATUBHON M COIIMAILHON MPaKTUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MIPOTHUBOCTOSTH UACOJIOTUN XeMOopoOuu;

JIP7 yennocmu Hay4yno20 nO3HAHUA:

JIP7.1 cpopMUPOBaAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;



JIP7.2 mnoHumaHus crneuupuKd XUMHUM KaK HayKH, OCO3HaHUA €€ poJu B
GbopMHpPOBAHMK PAIIMOHATLHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU IEJIOCTHOTO
mpeacTaBieHuss 00 OKpYXaroleM MHUpPe KaK O €JUHCTBE MPUPOJbI U UYEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIEHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

JIP7.3 yOexnaéHHOocTH B 0COOOM 3HAYMMOCTH XHMHH JUII  COBPEMEHHOU
IUBUJIM3ALHUN: B €€ TYMAaHUCTUYECKON HAIMPABIECHHOCTH U BAXXHOW POJIM B CO3JIaHUU
HOBOM 0a3bl MaTepUATBHOUN KYJIbTYPbI, PEIICHUH IJI00aTbHBIX TPOOJIEM YCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YIHEPIrETUUYECKOMU, MMUIIEBOM U IKOJIOTUYECKOU
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, 0OCCIIEYEHUH YCIIOBHM yCHENTHOTO Tpyjda U
HKOJIOTHYECKH KOM(OPTHON HKU3HH KaXKJIOTO YIeHa 00I1eCTBa;

JIP7.4 ecTecTBEHHO-HAyYHOW TIPAMOTHOCTU: TMOHUMAaHHUS CYIIHOCTH METOAOB
MO3HAHUA, HUCIIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOIb30BaTh
noJiy4aemble 3HaHUS JUIsl aHain3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO0 MHpa U
MPOUCXOMSAIINX B HEM M3MEHEHHM, YMEHHS JleJlaTh 0OOCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEJBI0 MOTYYEHUSI JOCTOBEPHBIX
BBIBOJIOB;

JIP7.5 cnocoOHOCTH CamMOCTOSATEIbHO HCIOJIb30BATh XUMUYECKHUE 3HAHUS I
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUAX;

JIP7.6 nnTepeca K MO3HAHUIO U UCCIIE0BATEIbCKOU JIESITEIbHOCTH;

JIP7.7 TOTOBHOCTM W CHOCOOHOCTM K HENOPEphIBHOMY OOpa30OBaHUIO WU
caM0o0Opa30BaHUIO, K aAKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW 10 XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

JIP7.8 uHTEepeca K OCOOEHHOCTSIM TpyJAa B Pa3iuYHbIX cepax mpodeccunoHaIbHOU
JEATEIBbHOCTH.

B mpoyecce  docmuoicenus  TUYHOCMHBIX ~ pe3yIbMAMO8  OCB0EHUS
00yUarWUMUC NPOSPAMMbBL  CpeOHe20 00we20 0bpazosanus y 00yuaowuxcs
coeepuieHcmeyemcs IMOUUOHAIbHBLIL UHme1eKm, npeononazaroujull
copmMupo8aHHoCmy:

CaMOCO3HaHMsl, BKIOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAIpaBJCHUS Pa3BUTUS COOCTBEHHOW 3MOIMOHAIBHOU cdephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJIEHHWE, CIOCOOHOCTh  aJanTUpPOBAThCA K
HMOILIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllMH, BKJIIOUYAIOLIEH CTPEMIICHUE K JOCTHMIKCHUIO LEIU U
yCIIeXy, OINTHUMHU3M, WHHUIMAaTUBHOCTb, YMEHHE JI€MCTBOBAThb, MCXOHASl U3 CBOHUX
BO3MOKHOCTEH;

OMMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOITMOHAIIBHOE COCTOSIHHE
JIPYTUX, YYWUTHIBaTh €ro MPHU OCYUIECTBICHHMM KOMMYHHKALIUH, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAaMBATh OTHOIICHUS
C IPYTUMHU JTIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.



MeTtanpeaMeTHble:

MertanpenMeTHble pe3yiabTaThl OCBOCHHS TMPOrPaMMbl CPETHETO OOIIero
o0pa30BaHUs JOJDKHBI OTPAKATh:

Osnaodenue ynusepcaibHblMu y4eOHbIMU HOZHACAMETbHLIMU OCUCHBUAMU:

1) 6a3oevie nocuueckue oeilicmeus:

CaMOCTOSITENLHO (DOPMYJIMPOBATH U aKTYalM3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

OMpEeNeNaTh LeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABICHHBIMU IEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEpHbIE MNPU3HAKUA TOHATUN W YCTAaHABIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS JUIsl OOBSACHEHMS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUSA W KPUTEpUHU I KIAacCU(PHUKAIMKM BEIIECTB M
XAMUYECKUX PEAKIIHM;

YCTAHABJIMBAaTh MNPUYUHHO-CIIECICTBEHHBIE CBSI3M  MEXKIYy H3y4aeMbIMHU
SBJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKJCHUSI (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
aHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH U TPOTHBOPEUMSI B pPaccMaTpUBaEMBbIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh B MPOIIECCE MO3HAHMSI, UCIOJIb3yEMble B XUMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEeNIH, TTPEOOPA30BLIBATh MOJICIbHBIC MPEJACTABICHUS — XUMUUECKUN
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas popMyIia, ypaBHEHUE XUMUYECKON peakiiuu —
IpU PEIICHUH YYEOHBIX TMO3HABATENbHBIX M TNPAKTUYECKUX 3aJlay, MPUMEHSTh
Ha3BaHHbIC MOJICIbHBIE NPEACTABICHUS MJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6azoeble ucciedosamenbeKue 0elucmeust:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO IO3HAHMS BEUIECTB U XUMHUYECKUX
pEeaKuunii;

dbopMyIUpoOBaTh LEIU U 3a7a4d UCCIEOBAHUSI, UCIOJIH30BATh MTOCTABICHHbIC
U CaMOCTOSITEIbHO CGHOPMYJIHUPOBAHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (hOPMUPOBAHHUS THUIOTE3bl MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXKJIECHUI;

BJIQJIETh HABBIKAMH CAMOCTOSTEJILHOTO IUIAHUPOBAHUS M TMPOBEJCHUS
YUYEHHUECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HaONI0/aTh 3a XOAO0M
mpoliecca, CaMOCTOSITENbHO TMPOTHO3UPOBATH €ro  pe3ysbrar, (pOopMyIHpPOBATH
000011IeHHUs U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YyJIhTAaTOB HMCCIIEIOBAHUSA,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHHYECKOM  HCCIEAOBATENIbCKOM M MPOEKTHOM
NESTETLHOCTH, TIPOSIBIISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY TTOWCKY
METOJIOB pEIICHUs MPAKTUYECKUX 3a/lady, MPUMEHEHUIO PAa3JIUYHBIX METOJIOB
MO3HAHUS;

3) paboma c unghopmayueii:



OPUEHTUPOBATHCS B  PA3IMYHBIX HWCTOYHMKAX HH(opManuu (Hay4yHO-
HOIYJISIpHAs JIUTEepaTypa XUMUYECKOTO COJEpKaHUs, CIIPAaBOYHbIE TOCOOUS, PECypChl
WUuTepHera), aHaIM3UpoOBaTh WHGOPMAIUIO Pa3IUYHBIX BUAOB U (QopMm
IPEJICTaBICHNS, KPUTHUECKH OIICHUBATh €€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMynIupoBaTh 3ampoOChl U MPUMEHITHh Pa3IUYHbIE METOJbl MPU TOUCKE H
orbope wuHpOpMAIUK, HEOOXOAMMOW JJisi  BBINOJHEHUS  Y4eOHBIX  3a4a4
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh OMBIT HCIONB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMAaNbHYI  (HOpMy  TMpEACTaBICHUS
uHpopManu (cxemsl, rpadUKu, AUArpaMMbl, TAOJIUIIBI, PUCYHKHU U IPYTHUE);

MCIOJIb30BaTh HaY4YHBIN SI3bIK B KQUECTBE CPEACTBA MPHU pabOTe C XMMHUYECKOM
uH(popMaIell: MNPUMEHITh MEXIpeAMETHbIE ((PU3HUecCKue U MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, JOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJB30BaTh M  MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE CpPEICTBA
HaTJISTHOCTH.

Osgnadenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU OCUCMEGUAMU:

3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJ€ AHaiora H/Wiu
JIMCKYCCHHU, BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOU MPEITIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEATIOKEHHON 3a/1a4H;

BBICTyIIaTh C TMpE3eHTAIMe pe3ylbTaTOB IMO3HABATEIHHOW JAESITeNHbHOCTH,
MOJTyYEHHBIX CaMOCTOSITEIHHO WM COBMECTHO CO CBEPCTHHKAMHU TPU BBITOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKOH padoOThl MO HCCIEIOBAHUIO CBOMNCTB
M3Yy4aeMbIX BEIIECTB, peaM3allii Y4eOHOro MpoekTa u (OpMyIUPOBATh BBHIBOBI 110
pe3yibTaTaM TMPOBEAEHHBIX HMCCIEIOBAHUNA MYTEM COTJIACOBAHUS TO3UIUMN B XOJ€
o0CyXIeHns 1 OOMEHa MHEHHUSIMHU.

Osnaodenue ynugepcanbHvolMu pezyiAmuGHbIMU OCUCMEUAMU:

CaMOCTOSITENIHO IUIAHUPOBATh U OCYIIECTBISITH CBOI I103HABATEIbHYIO
NeSTeNIbHOCTh, oOmpenenss e€ Lead H 3aJadd, KOHTPOJIUPOBaTh W MO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEJIaraéMblil  alrOpuT™M JEUCTBUU MpuU
BBIMIOJTHEHUH yYeOHBIX HM HCCIENOBATENbCKUX 3ajad, BbIOMpaTh Hamuboiee
3¢ (eKTUBHBI crnocod UX pemeHus ¢ YYETOM IMOJYYEHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESATEIILHOCTH HA OCHOBE CaMOaHalln3a U
CaMOOLICHKH.



IIpeaMeTHBbIE Pe3yabTATHI

IIpenmMeTHbIe pe3ybTaThl 0CBOEHHSI Kypca «O01as u HeOpraHmieckas
XHMHA» HA 0230BOM YPOBHE 10JI’KHBI OTPAKATH:

[IP1 copmupoBaHHOCTH TPEACTABICHUM: O XHMHYECKON COCTaBIISIOIICH
€CTECTBECHHO-HAYyYHOM KapTUHBI MHPA, POJIM XUMHUU B IIO3HAHUU SIBJIICHUU
Opupoabl, B  (OPMUPOBAHMHM  MBINUICHUS W KYJIbTYypbl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS TPAKTUIECKUX 3a71a9
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpexne;

[IP2 BrmameHue CUCTEMOM XUMHYECKUX 3HAHWUW, KOTOpas BKIJIKOYAET:
OCHOBOTOJIAraloIe MOHATUS (XMMHYECKUNA 3JIEMEHT, aToM, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIM 00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCIEHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTNYECKas, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOJIMUTHI,  HEDJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKASL JIUCCOLUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKIuu, XUMHYECKOE pPaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUccounanuu, nepuoandeckuii 3akoH J[.M. MeHnneneena,
3aKOH COXPAHEHHS] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALLCHUS YHEPIUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHUM, (PAKTOJOTMUYECKHE CBEICHHUSI O CBOMCTBAX,
COCTaBe, MOJYYEHUU U OE30MaCHOM HCIOJIb30BaHUU BAXKHEUIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIBHOCTH YEJIOBEKA;

[1P3 chopMupoBaHHOCTH YMEHHMU BBISBISATh XapakTEpHbIE MpPU3HAKU
MOHATUM, YCTAaHABIMBATh WX B3aUMOCBA3b, HCMOJIB30BaTh COOTBETCTBYIOIIUE
IIOHATUSA [IPU ONMCAHUU HEOPTAaHUUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

[1P4 chopMuUpOBaHHOCTh YMEHUU HCIOIB30BATh XUMUYECKYIO CHUMBOJIUKY
JUIsE  cocTaBlieHUsT (OpPMyYJT BEHIECTB W YPAaBHEHMM XUMHUYECKUX PEAKIUH,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHaK, ramcéHas
M3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs CO/A, MUPUT U JIPYTHE);

[1P5 cdopMuUpOBaHHOCTH YMEHUW OMNPEACNIATh BaJICHTHOCTh W CTEIEHB
OKHCJICHUS XUMHUYECKHX JJIEMEHTOB B COCJMHEHUAX PA3JIUYHOIO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJICHTHAs, HWOHHAs, MeETaJUIM4ecKasi, BOJOpOJHAas) B
COCIMHEHUAX, TUIl KPUCTALTNYECKON pelEéTKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUI;

[IP6  chopmMupoBaHHOCTH YMEHUW YCTAaHABIUBATh IPUHAJJICKHOCTh
HEOPraHMYECKUX BEIECTB IO HX COCTAaBy K OINpPEAeTEHHOMY KiacCy/TpyIie
COEIMHEHUN (IMPOCTHIE BEIIECTBA — METAIBl U HEMETAJLJIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJIH);



[1P7 cdhopMHPOBAaHHOCT, YMEHHH pAaCKphIBATh CMBICI MEPUOIAYECKOTO
3akoHa J[.MI. MeHngeneeBa u JE€MOHCTPUPOBATH €Tr0 CHCTEMATU3UPYIOILIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITHH;

[TP8 chopmMHpOBaHHOCTh YMEHUI XapaKT€pU30BATh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ileproanyeckol CHCTEMBI
xumuueckux snemeHToB J[.MI. MennaeneeBa, UCHoib3ys MOHATUS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIUHEHUI
no nepuojaM u rpynnam Ilepuoandeckoi cucTeMbl XUMUYECKUX AemMeHToB .M.
Menneneena;

[TP9 chopMupOBaHHOCTH YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHME T€HETHUYECKOM CBS3HM MEXKJIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

[IP10 copmupoBaHHOCTH YMEHHUS KIACCU(UIUPOBATH XUMHUYECKHE
pEeaklUMy MO PA3TMYHBIM IpPHU3HAKAM (YUCIY U COCTaBy pEarupyrolluXx BEUIECTB,
TEIJIOBOMY 3(QPeKTy peakuuu, HU3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB,
00paTUMOCTH pEaKIIMK, YYACTHIO KaTaau3aTropa);

[IP11 chopMHUpPOBAaHHOCT YMEHHI COCTaBISATH YpPABHEHUS peakUuin
pPa3JIMYHBIX THWIIOB, IIOJHBIE W COKpAUIEHHBIE YPAaBHEHUS PEAKUUA HOHHOTO
oOMEHa, yYUThIBas YCIOBHUS, PU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA;

[TP12 copmMupoBaHHOCTH YMEHUN TIPOBOJUTH PEAKIINH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JWYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATh
OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

[1P13 c(hOpMHPOBAHHOCTH YMEHUU PacKphIBaTh CYLIHOCTH
OKHCIIUTEIIbHOBOCCTAHOBUTEBHBIX ~ PEAaKIUMH  IMOCPEICTBOM  COCTAaBJICHMS
ANIEKTPOHHOI0 0alaHca 3TUX PeaKIuil;

[IP14 cdopmMupoBaHHOCTH YyMEHUU OOBACHATH 3aBUCHUMOCTH CKOPOCTHU
XUMUYECKOM peakuuMd OT pa3iaudHbIX (DaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHEUIHETO BO3JAEHCTBUS (IIPUHIUI
Jle lllatenne);

[IP15 chopMHpOBaHHOCTL yMEHHUM  XapaKTEPU30BaTh  XUMUUYECKHUE
IPOLIECCHI, JIEKAUME B OCHOBE IPOMBIIUICHHOTO MOJY4YEHUSI CEPHOM KHCIIOTHI,
aMMUaka, a Takxke C()OPMUPOBAHHOCTH NPEACTaBICHUNH 00 OOIIMX HAYYHBIX
INPUHLIKIIAX U SKOJIOTMUYECKUX MpobdIeMax XMMHUECKOTr0 IPOU3BOICTBA;

[IP16  chopmupoBaHHOCTH  yMEHUH  MPOBOAWTH  BBIYUCICHUS  C
MCIIOJIb30BAaHUEM TIOHSATHS «MaccoBasl JIOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX
OTHOUIEHUI Ta30B IMPU XUMUYECKUX PEAKUUAX, MACChl BELIECTBA WM 00BEMaA
ra3oB IO W3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe€ WM O0BEMY OJHOIO U3
YYAaCTBYIOIIMX B PEAKUUU BELIECTB, TEIJIOBOro 3(Qexra peakuum Ha OCHOBE
3aKOHOB COXPAHEHUS MACCHI BEIIECTB, ITPEBPALLEHNS U COXPAHEHHUSI DHEPTUH;

[IP17 cdopMHUpOBAaHHOCT, yMEHUH COOMIOJATh MpaBUjia MOJIb30BAHUS
XUMHUYECKOM mocyAod W 1abopaTopHbIM O0OpYJOBAaHHMEM, a TakKXKe IpaBuia



oOpalleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLUHUSMHU MO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUECKUX OIBITOB;

[TP18 copmupoBaHHOCTH YMEHHI TUIAHUPOBATH U BBIIIOJIHATH XUMUYECKHI
AKCIIEPUMEHT (pa3JoKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTald3aTopa,
ONpEJENICHUE Cpebl pPAaCTBOPOB BEIIECTB C IMOMOUIBIO YHUBEPCAIBHOTO
MHIUKATOPA, BIMSHUE Pa3iu4HbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklud MOHHOTO OOMEHa, KAayeCTBEHHBbIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay IO
temaM «Metamibs» U «HemeTtamisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKHU
0e30MacHOCTH IpU OOpallleHuHU C BEUIECTBAMH U JJAOOPAaTOPHBIM 00OpYIOBAaHUEM,
OPEACTABIATh PE3yibTaTbl XMMHMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOLIUX PEAKIHUN U (POpMYIUpOBaTH BBIBOABI Ha OCHOBE
ATUX PE3YIbTATOB;

[IP19  chopmupoBaHHOCTH  yMEHHUH  KPUTHYECKH  aHAIM3HPOBATH
XUMHYECKYI0 HH(OpMAIHMIO, TOJyYaeMyl0 W3 pa3HBbIX HCTOYHUKOB (CpelcTBa
MacCcoBOM KOMMYHUKaluu, UHTEpHET U IpYyTuXx);

[TP20 cdopMHpPOBaHHOCT, yYMEHUH COOJIOATh MpPaBUIA 3KOJOTUYECKU
1[€JeCO00pa3HOro TMOBEJIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOIHON Cpelibl, OCO3HABATh
OMACHOCTh BO3CHCTBUS HA )KMBbIE OPraHU3MBbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [I/JIK, moscHATP Ha mnpuMepax cHocoObl YMEHBIIECHUS U
[PEIOTBPAIIECHNS X BPEJHOIO BO3JACHCTBUS HA OPTraHU3M YEJI0BEKA;

[TP21 s oOywarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 37]0POBbSI:
yMEHHE MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJ[aX [MO3HAHUS BELIECTB
Y XUMUYECKUX SIBJICHHIA;

[TP22 nns cnenbiX W ClabOBUAALIMX OOYYAIOIIMXCS: YMEHUE HCIOIb30BaTh
penbedHO TOUSHHYIO cUcTeMy oOo3HaueHui JI. bpaiins s 3anmucu XUMUYECKUX
dhopmyi.

IIpeameTHbIe pe3ybTaThl 0CBOCHUSI Kypca «Opranudeckasi XMMHs» Ha
0a30BOM YpOBHeE J0JI)KHbI OTPAKATh:

[1P23 chopMUpOBAHHOCTh MPEACTABICHUN O XMMUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XMMUU B MIO3HAHUU SIBJICHUU MPUPO/IBI,
B (OpPMHUpPOBAHMM MBIIUICHUS W KyJbTYpbl JHMYHOCTH, €€ (HYHKUHOHAIBHOM
IPaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U 3KOJOTUYECKH
00O0CHOBAaHHOT'0 OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHOMN CPEJIE;

[1P24 BnameHue CHUCTEMOM XMMHUUYECKMX 3HAHWUM, KOTOpas BKIJIIOYACT:
OCHOBOITOJIATAOIIE TOHATHA (XUMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJia, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKasI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTass U COKpauléHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHbIH 00BEM, YIJIEpPOJHBIN CKelleT, (yHKIMOHAIbHAs Tpymna,
paauKai, U30Mepusi, H30MEPbI, TOMOJIOTUYECKHI Psii, TOMOJIOTH, YIJIEBOAOPO/IBbI,
KHCIIOPOJ, U a30TCOJEpKAllhe COEIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUSL CTPOCHHUS
opranndeckux Bemects A.M. byTiepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHHU; MHUPOBO33PEHYECKUE 3HAHUS,



JeXKallke B OCHOBE MOHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (DAKTOJIIOTHUECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM WCITOJIb30BAHUM BAXXHEHIINX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JICATENbHOCTH YEIIOBEKA;

[1P25 cdopMHpPOBAaHHOCT, YMEHUH BBISABIATH XapaKTE€pHblE MNPU3HAKU
MOHSTUM, YCTAHABIMBATh WX B3aWMOCBA3b, HCMOJIB30BaTh COOTBETCTBYIOIIUE
MOHATUSA TPU OIKUCAHUU COCTaBa, CTPOCHHUS W TNPEBPALLCHUN OPraHUYEeCKHUX
COCIUHECHUM;

[1P26 chopMUPOBAaHHOCTh YMEHHI HCHOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysT OpraHMYECKMX BEHIECTB U ypPaBHEHUN XMMHUYECKUX PpEaKIIHil,
M3TOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKMX BELIECTB I WUIKOCTPALIMU HX
XUMHYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

[1P27 chopmMupoBaHHOCTH yMEHWUW YCTAHABIWBATH MPUHAIICKHOCTH
M3YyYEHHBIX OPTAHUYECKUX BEHIECTB 110 UX COCTABY U CTPOCHUIO K ONPEAECIEHHOMY
KJIACcCy/Tpynne COeQUHEHUN (yIJIeBOJOPOABI, KHUCJIOPOA M a30TCOAEpIKaLIUe
COC/JIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJMHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIE
Ha3BaHUs OTACJIBHBIX OPraHUYECKUX BEHIECTB (ITWICH, MPOIMIICH, alleTUJIEH,
ATUJICHTJIMKOb, TIULEpPUH, (HEeHoJ, dhopMalbIeTrua, aleTalbJerul, MypaBbUHAsS
KHCJIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs KUCIIOTAa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpykTOo3a, Kpaxmall, IeJUTI0103a, TIUIKH);

[TP28 chopMHpOBaHHOCTH YMEHUSI ONPENETATh BUJIBI XUMHUYECKON CBS3H B
OpraHUYECKUX COCIUHEHUSAX (OMHAPHBIE U KPATHBIC);

[1P29 cdopmMupoBaHHOCTH yMEHHS MPUMEHSATH TOJIOKEHUS TEOpUHU
CTpOeHUs opranndeckux Beniects A.M. bytnepoBa /111 00bsICHEHUS! 3aBUCUMOCTH
CBOWCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

[1P30 cdhopMupoBaHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE,
(duznyeckre M XUMHUYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IUUHBIX
KJIACCOB OPTraHWYECKUX BEIECTB (METaH, dTaH, ATUJICH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, merwiOyrtaguenl,3, O€H30J7, METAaHOJ, STAaHOJ, STUJIECHIJIMKOJb,
TJIMIEPUH, (PEHOJI, aleTalblIeru]l, MypaBbuHass U YKCYCHas KHCIOTHI, TJIFOKO3a,
KpaxmaJl, 1eJIJTI0J103a, aMUHOYKCYCHAsl KUCII0Ta), UIUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMHU COOTBETCTBYIOIIMX XHWMHUYECKHUX PpEaKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOPMYIT

[IP31  chopmMupoBaHHOCTH  yMEHHUS  XapaKTepU30BaTh  HMCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbsi (HEeTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI WX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

[TP32chopMupOBaHHOCTH YMEHUHN MPOBOJAUTH BHIYHCICHUS TI0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEILECTBA WJIU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN);

[1P33 copmMHupoOBaHHOCTH YMEHUM BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METO/IaX HAYYHOrO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUHU MPU U3YYEHUU BEILIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHNe, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNUE),



UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS i1 MPUHATHSA PELICHUH B
KOHKPETHBIX JKMU3HEHHBIX CHTYyalUsX, CBSI3aHHBIX C BEIIECTBAMM U HUX
MIPUMEHEHUEM;

[1P34 cdopMupOBaHHOCT, YMEHHU COOJIIOAaTh MpaBWiIa TMOJIb30BAHUS
XUMHUYECKOM MocyAod W 11abopaTopHbIM O0OpYIOBAHMEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OIBITOB;

[TP35 chopMHpOBaHHOCTH YMEHUH MJIAHUPOBATH U BBITIOJIHITh XUMUYECKUI
HKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BELIECTB MPU HArpeBaHUHU, MOJIyUCHHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JE€HaTypauusi OEIKOB NpU HArpeBaHWM, LIBETHbIE peaklUuu OEIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKM O€30MaCHOCTH NpH OOpalleHuu C
BEUIECTBAMH U JIaOpaTOPHBIM O0OpPYAOBAaHUEM, MPEACTABIATH pPE3YJIbTaThl
XMMHYECKOTO JKCIEPUMEHTa B (OpME 3alluCH ypaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

[IP36  cpopMUPOBAaHHOCTH  yYMEHUH  KPUTHYECKHM  aHAIM3HPOBATH
XUMHUYECKYI0 HH(POPMALIMIO, MOJYYaEMYK0 M3 pa3HbIX HCTOYHHKOB (CpeAcTBa
MaccoBoi nHpopmanuu, MHTepHET U ApyTrux);

[1P37 copMupOBaHHOCT, YMEHHH COOJIIOAaTh MpaBWiia IKOJIOTUUECKHU
1IEJIeCO00pa3HOro TMOBEJAEHUST B ObITY MU TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUS HA JKMBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHMMas cMmbici mnokazarens [IJIK, mosicusaTe Ha mpumepax crocoObl
YMEHBUIECHUS W MNPEIOTBPAILECHHUS WX BPEIHOIO BO3JICHCTBHS HAa OPraHu3M
YeJI0BEKa;

[TP38 s oOywarommxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI:
yMEHHE MPUMEHATH 3HaHUSI 00 OCHOBHBIX TOCTYITHBIX METOJ[aX MMO3HAHUS BEIIECTB
Y XUMHUYECKUX SBJICHHIA;

[TP39 nns cnenbix U cIa0OBUASIIMX OOYyYarOUIMXCs: YMEHHE HUCIIO0Ib30BaTh
penbedHO ToueuHyro cucteMy oOo3HaueHuit JI. Bpaiins mjis 3anucu XUMHUYECKUX

hopmy;



3. Conepxanne yueOHOro nmpeamera « XuMush»

OO0mas u HeopraHuveckasi XuMus

Tema 1. Teopemuueckue 0CHO8bL XUMuU

XUMUYECKHM dIeMeHT. AToM. fnpo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUYeCKre ypOBHH, NOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pacIpe/ieiieHUsl AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Teproanueckuit 3akoH u Ilepuoguueckas cucTeMa XMMUYECKUX JIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandyeckoro 3akoHa u Ilepumoamyeckoil crucTeMbl
XxuMHuueckux syemeHtoB JI.M. MenzaeneeBa ¢ COBPEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TIEPHOJaM.
3HaueHUE NEePUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHYECKOM CBSI3H
(KoBaJIeHTHasl HEMOJISIpHAs W TMOJIApHAsi, MOHHAs, MeTajinueckas). MexaHUu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XHMHUYECKOW CBSI3M (OOMEHHBIA W JOHOPHO-
aKuenTopHslil). BomopoaHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBLHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AaHHOHBI.

BemecTtBa MOJEKYJSIDHOIO M HEMOJEKYJSIPHOTO  CTPOEHHs. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTHe 0 AUCHEpPCHBIX cucTeMax. VICTUHHBIE U KOJUIOWJIHBIE PAaCTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJJICKANIUX K PA3JIMYHBIM KJlaccaM.

Xumuueckas  peakuusa. Knaccupukanmss XMMHYECKHMX — peakiuil B
HEOPraHMYECKOW M OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHHWsI MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPAILICHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CKopoCTh peakinu, €€ 3aBUCUMOCTb OT Pa3NUuHbIX (pakTopoB. OOpaTuMbie
peakiuu. Xumuueckoe paBHoOBecue. MakToppl, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckass auccoruanusi. CuibHble U Cla0ble AJIEKTPOIUTHI.
Cpelnla BOAHBIX pacTBOPOB BEILIECTB: KUCIas, HEUTpaabHas, menoyHasd. [lonstue o
BojiopoHOM mokazatene (pH) pactBopa. Peakiuu monnoro oomena. ['mupoinus
HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

OKUCTUTETHFHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHatne 00 »3ieKTposm3e
pacIuIaBoB U pacTBOPOB cotier. [IpumMenenune anekTponusa.

IKcnepumenmanvHvle MEmMoObl U3YUEHU 6EUIECING U UX NPEEPAULEHUT

Hemonctpanus tabnui «llepuoandeckasi cucreMa XMMUYECKUX 3JIEMEHTOB
JI.1. MenaeneeBay, U3ydeHUe MoJielield KPUCTAITMYECKUX PEIIETOK, HAOI0IeHUE
W ONHUCAaHUE [JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yiOKEHUE
MIEPOKCHIA BOJAOPOJA B TMPUCYTCTBUM KaTaau3aTopa, OIPEIEICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATIBHOTO UHUKATOPA, pEaKIIMM HOHHOTO



oOMeHa), MpoBeJIeHNE MPAKTHIECKON paboThl «BnusHue pa3nuuHbIX (HaKTOPOB HA
CKOPOCTh XUMHUUYECKON PEAKLIHI.

Pacuémmnowie 3a0auu

Pacuétel 1o ypaBHEHMSIM XUMHYECKMX pPEaKIuid, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISl BEILIECTBAY.

Tema 2. Heopeanuueckas xumus

Hemeramnel. Ilomoxxkenne HemetaiuioB B Ilepuoguueckon  cucreme
xumudeckux anemeHToB J[.M. MenneneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
duznyeckre CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHucIopoaa, cepsl, pochopa u yriepona).

XHWMHUYECKHE CBOMCTBA BAXKHEHINIMX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoga U KpeMHHH) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHne Ba)XHEUIIMX HEMETAIIOB U UX COCUHEHHM.

Meramnel. [lonoxenne meraiioB B [lepruonnueckon cucrtemMe XHUMHYECKHAX
sanemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMHYECKUIN PSA HAMIPSYKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBAa BAXKHEUIIMX METAJJIOB (HATPUM, Kaluil, KaJabIUH,
Mar"ui, amoMUHHUHI, LIMHK, XPOM, JKE€JI€30, MEJib) U UX COSTUHEHUH.

O6mue criocoObl ofydyeHust MetayioB. Meramnyprusi. Koppo3ust Metasuios.
Crnioco0bl 3a1uThl OT KOppo3uu. [I[pumenenne MeTamioB B ObITY U TEXHUKE.

IKcnepumenmanvruvie MEmoObl U3YYEHUA 6EULECHE U UX NPECPAULEHUTL

Nzyuenue xomnexkuuu «MeTamipl M CIUIaBb», OOpa3lloB HEMETAIIOB,
pelIeHue AKCIIEPUMEHTAIBHBIX 3ajad, HAOJTIO/ICHHE 151 ONMCAaHUE
JIEMOHCTPAILMOHHBIX M JIa0OPaTOPHBIX OMBITOB (B3aUMOJIEUCTBUE THAPOKCHUIA
ATIOMUHHS C PACTBOPAMHU KHCIIOT U IIEJI0YEH, KAUECTBEHHBIE PEAKIIUA HA KAaTUOHBI
METaJJIOB).

Pacuémmnuwie 3a0auu

PacuéThl Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO U3 YYaCTBYIOIIUMX B PEAKI[MU BEIIECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
U3 BEIIECTB UMEET IPUMECH.

Tema 3. Xumusn u yHncusno

Ponp xumuum B oOecrieyeHUH SKOJOTHUECKOM, SHEPIeTHUCCKON U MHIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIHMHBL. [IOHSATHE O HAyYHBIX METOMAX IMO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUNAX [POMBIIUIEHHOTO
MOJy4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB: BAXKHEUIINE CTPOUTEIIHLHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYE€CKHE U MUHEpPAIbHbIC
ya00peHus.



Xumusi U 37J0pOBbE YEJIOBEKA: MpaBUiIa KMCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO WCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B MOBCEITHEBHOM JKU3HMU.

MeoscnpedmemHuuie ceasu

Peanuzanmss  MeXnpeIMETHBIX  CBSI3€M NpU  HM3ydYeHUH OOIed
HEOpraHn4eckod XxuMuM B 11 Kilacce OCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHHUE KaK
OOIIUX €CTECTBEHHOHAYYHBIX TIOHATUW, TAaK W TOHATUH, SIBJISIOIIMXCS
CUCTEMHBIMH JIJI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IMKJIA.

OO0111e ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: Hay4YHbIA (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCuPUKalusg, MepUOJIUYHOCTh, HAOII0JCHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

duznka: MaTepusi, SHEPTUs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrEeTUYECKUI YPOBEHD, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DU3UYECKUE BEIIMYMHBI U SIUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorusi:  knmerka, opraHusM, OJKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE UCKOMAeMbIE, TOILIIUBO,
peCypCHl.

TexHoJorus: XUMUYECKasi MMPOMBIIUICHHOCTh, METAJUTYprusi, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHIIEBAS
POMBIIUIEHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX MpPEenaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

Opranuyeckasi XuMus

Tema 1. Teopemuueckue 0CHOBbl OP2AHUYECKOU XUMUU

[IpenmeT opranruecKoil XUMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuil A.M. byTtiepoBa, e€ ocHOBHbIE MOJ0KeHUA. CTPYKTYpHBIE (DOPMYJIbI
OpraHMYeCKUX BEIIeCTB. [ omoJjorus, u30Mepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSIX — OJMHAPHbBIE U KPAaTHBIE CBSI3U.

[Ipencrasnenne o kiaaccupuKalMy OpraHMuecKux BeecTs. Homenknatypa
OpraHMYECKUX COCIUHEHUN (CHUCTEeMaTHYecKas) W TpHUBUAIbHBIE HAa3BaHUS
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTaHUYECKHUX BEILIECTB.

IKcnepumenmanvHvle MemoObl U3YUEHUA 6EU|ECINE U UX NPEEPaAUleH U

O3zHakomiieHHe ¢ oOpa3iiaMu OpraHUYECKUX BEIIECTB M MaTepHalaMHi Ha UX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BEUIECTB, HAOJIIOJCHHE W
ONKCAHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKHUX BEIIECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Tema 2. Yeneeooopoowt

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAx. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AalIKaHOB: (PU3NYECKHE W XHMMHYECKHE CBOWMCTBA
(peakiuu 3aMelieHus] U TOPEeHMs), HAXOXKICHUE B MPUPOJE, MOJyYEHUE U
IPUMEHEHHE.



AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTUYECKUN PsiA. DTUIECH U NPOIUJIEH —
NpOCTeiIlne NPEJCTABUTENN aJKEHOB: (PU3NYECKHE W XUMUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUS, TANOTCHUPOBAHUSA, THUAPATALHMH, OKHCICHUA W
MOJINMEPU3AIIH ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 m mertwiOyranuen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lomydeHne CMHTETHYECKOro
Kay4yyKa U pe3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUS, TOMOJIOTHYECKUH Ppsi.
AneruneH — TPOCTEHINMH IPEACTaBUTENb AJKUHOB: COCTaB, CTPOECHUE,
¢uznyecKkue U XMMUYECKUE CBOICTBA (peakluy THIPUPOBaHUS, raJOreHUPOBaHUS,
rUJIpaTaluy, TOPEeHus), MOIyYeHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTrpoeHue, (puU3MUECKHEe U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHUs U HUTPOBAHUS), OJyYeHHE U NpUMeHeHue. Tomyoun:
coCTaB, CTpoeHue, (uU3NYEeCKue U  XUMHYECKHE CBOWCTBAa  (peakiuu
TraJIOTEHUPOBAHUS M HHUTPOBAHUs), IOJYyYEHHE M TNPUMEHEHHE. TOKCHYHOCTb
apeHoB. ['eHeTHuyeckass CBsS3b MEXAY YIJIEBOJOPOAAMH, IMPUHAICKAIUMUA K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHble MCTOYHHUKU YINIEBOAOPONOB. I[IpupoaHbI ra3 M IOIYTHBIE
HedTauble Ta3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEpPEeroHka, KPEeKUHI (TePMUYECKUM, KaTaJuTU4YecKuil), nuponu3. IIpoayKTel
nepepaboTKu HEPTH, UX IPUMEHEHUE B NPOMBIIIIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €0 NepepadOTKH.

IKcnepumenmanvHvle MEmMoObl U3YUEHUA 6EU|ECINE U UX NPEEPAUleHUT

O3HakoMJIeHHE C 00pasllaMy IUIaCTMAacC, Kay4yKOB M PE3HHBI, KOJUIEKIIMU
«Hedpte» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB |
rajJOreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTHUECKON PadOTHI: MONyYeHHE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuémmnoie 3a0auu

Boluucnenuss mo ypaBHEHUIO XUMHYECKOM peakuuu (maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM ITPOAYKTa PEAKIMU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Tema 3. Kucnopoocooeprcawgue opzanudecKkue coeOuHeHus

IIpenenbHblE OQHOATOMHBIE CIHUPTBL. MeETaHON M 3TaHOJ: CTPOCHHE,
¢u3znueckue U XUMUYECKUE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
rajJlor€HOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEHHE. BoJopojHble CBSI3U MEXAy
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJIa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoOroatoMHble  CHUPTBHL. OJTWIEHIJIMKOAbL W IJIMLIEPUH: CTPOCHHE,
busznyeckne W XUMHUYECKHME CBOMCTBa (B3aMMOJCHCTBHE CO MICTOYHBIMH
METaJUlaMH, KaueCTBEHHas pEaKUuus Ha MHOTOaTOMHbIE cHUpThI). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rmunepuHa u STUIEHTJIMKOIIS.

@deHoI: CTPOCHUE MOJIEKYJIbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTBA.
Tokcuunocth (penona. [lpumenenne penona.

Anpaerunpl M KeToHbl. DopManbieruja, aueTaibAerull: CTPOCHHUE,
¢u3NYecKue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJICHMS,
Ka4eCTBEHHbIE PEAKIINHN), TIOTYUEHHE U IPUMEHEHUE.



AnieToH: cTpoeHue, ¢GU3MUECKHEe € XHUMHUYECKHE CBOWCTBA (peakuuu
OKHCIICHUSI 1 BOCCTAHOBJICHUS ), TOJTYyUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeJCbHBIC KAapOOHOBBIE KHCIOTHL. MypaBbuHAs U
YKCYCHAasi KHCJIOTBI: CTpOe€HHE, (PU3UYECKHE U XUMHUYECKHE CBOICTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus dTepruuKalim), MoIyyeHue U TpUMEHEHHE.
CreapuHoBasi U OJICMHOBAasE KHUCJIOTHI KaK MPEACTaBUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Cnoxnbie 3¢GUpPbl KaK MPOU3BOJIHBICE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. I'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

YrneBoawl: coctaB, KilaccuduKalus — yrieBojgoB  (MOHO-, JHU- H
noucaxapubl). [roko3a — nmpocTelmii MOHOCaxapul: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3WYECKHE W XUMUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE C
ruapokcunom meau(ll), oxkucnenue amMmmadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Caxapo3za — mpeACTaBUTENIb JUCAXapUAOB, THUAPOJU3, HAXOXKJICHHUE B
MIPUPOJIC U MPUMEHEHUE.

Kpaxman u 1emntono3a Kak npupoaHbie nmoauMmepbl. CTpoeHue Kpaxmania u
1eUr0I03bl.  DU3MYECKHe W XHUMHUYECKHE CBOMCTBA Kpaxmaja (THIpOJIu3,
KauyeCTBEHHAs PEaKIIMsl C HOJOM).

IKcnepumenmanvruvie MemoObl U3YYEHUA 6EULECHE U UX NPECPAUEHUTL

[IpoBenenne, HaOMONEHHE W ONMUCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB:
TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKLIHMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE
staHona okcugoM Menu(Il)), MHOroaTOMHBIX CHHPTOB  (B3aUMOJICHCTBUE
ruiepuHa ¢ rugpokcuaoMm meau(Il)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopoM okcuma cepeopa(l) m rumpokcumom wmemu(Il), B3ammonaeincTBHe
KpaxMalia ¢ HOJOM), MPOBEJICHHUE MPAKTUUYECKOW pabOThI: CBOMCTBAa pacTBOpa
YKCYCHOM KUCITOTHI.

Pacuémmnoie 3a0auu

Bblunciienns 1mo ypaBHEHMIO XHUMHYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

Tema 4. Az3omcooeprcanjue opeanuueckue coeOuHeHus

AMuHbl. MeTWIIaMMH W aHWUJUH: COCTaB, CTPOCHHUE, (QU3NYECKHE U
XUMUYECKUE CBOMCTBA (TOPEHUE, B3aUMOJEHCTBHUE C BOJAOW U KUCIOTaMHU).

AMMHOKHCIIOTBHI KaK aM(pOTEpHbIE OpraHNYEeCKUue coequHeHns. Ou3nueckne
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIulHMHA). buoioruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mpupoJHBIE BBICOKOMOJICKYSIpHBIE coenuHenus. llepBuunasi,
BTOpPMYHAsg M TPETUYHAs CTPYKTypa OeiakoB. XHMMHYECKUE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATYypallvs, KAYECTBEHHBIC PEaKI[MK Ha OCTKHU.

IKcnepumenmanvruvie MemoObl U3YUEHUA 6EULECHE U UX NPEEPATICHAN

HaGmronenne u omucaHWe JAEMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIus
OEJIKOB MPY HArPEBaHUM, IIBETHBIC PEaKLUU OEJIKOB.



Tema 5. BbICOKOMOJIEKYJISIPHBIE COCIUHEHUS

OCHOBHBIE NMOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNH, CPEIHSA MOJIEKYISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMUHEHHH —
MOJIMMEPU3ALS U OJTUKOHAEHC AU

[ImacTmaccsl (MOJUATHIIEH, MOJIUIIPOTHIIEH, MOJIMBUHWIXJIOPUI,
nonucTupos). HarypaibHbIi W CUHTETHYECKHE Kayuyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIM M M30MPEHOBBIN). BosiokHa: HarypasibHblEe (XJIOMOK, IIEPCTh,
MIENK), UICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KalpOH U
JIaBCaH).

IKcnepumenmanvrvle MemoObl U3YUEHUA 6EU|ECINE U UX NPEEPaAUleH U

O3HakomiieHHE C oOOpa3uamMu NPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, Kay4yKoB.

Mesxcnpeomemmnwie cea3u

Peanmmszanust MeXIIpEeIMETHBIX CBS3€UW NPU U3YYEHUH OPraHUYECKOW XHMHUHU
B 10 kiacce ocyliecTBIsI€TCA 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUHN, TaK W MOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1mue ecTecTBEHHO-HAy4YHble TOHATHS: SIBJIEHWE, Hay4HbId (axT,
rUrnoTe3a, 3aKOH, TEOpus, aHaliu3, CHHTE3, KiacCUUKAaIMs, MepUOIUYHOCTD,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOACIIUPOBAHUE.

@usnka: wMaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKya,
HSHEPreTUUECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIEeCTBa, (PU3MUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUSL.

buonorus: kinerka, opranusm, O6mocepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTtocuHTe3, OHMOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
bepMeHThI).

['eorpadus: MuHepasbl, TOPHbIE MOPOJBL, MOJIE3HBIE UCKOMIAEMBIE, TOIUIMBO,
pecypchl.

TexHonorus: NHILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOTO MUTAHUA,
MOIOLIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpEenaparThl, MaTepuasbl 13
UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

Ilpogpeccuonanvruo-opuenmuposannoe cooepircanue

O01mast 1 Heopranuyeckasi XuMusi

Tema 2. Heopeanuueckas xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B Ilepuoguyueckol  cucTeme
xumudeckux anemeHToB J[.M. MeHnneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
®du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUSI HEMETAUIoB (HAa MpUMEpE
KHUCJIOpOoa, cephbl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX HEMETAIOB (raJIOT€HOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUN ).

[IpuMeHeHne BaXKHENIIUX HEMETAIJIOB U UX COCIMHEHUN.



Meramibl. 1lonoxenne meraiuioB B [lepuoandeckoil cuCcTeMe XUMHUYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue (usnyeckue cBoiicTBa MeTauioB. CIUiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSAJL HAIPSKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpUM, Kaiuil, KalabIUi,
MarHui, alFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

O6mme criocoObl oTyueHust MmetauioB. Metautyprusi. Koppo3ust MeTasios.
Crioco0sI 3a1uThl 0T KOppo3uu. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

IKcnepumenmanvruvie Memoobl U3YYEHU EULECHE U UX NPECPAULEHUTL

Nzyuyenue kosexkuuu «MeTamibl M CIUIaBb», OOpa3lloB HEMETAIIOB,
peuieHue AKCIEPUMEHTAIIbHBIX 3a1ad, HaOJII0/ICHHE U OMHUCaHue
JIEMOHCTPALIUOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCUIA
ATIOMHUHUS C PACTBOPAMHU KUCJIOT U 1I€JI0YEH, KAU€CTBEHHbBIE PEAKIIMU HA KAaTUOHBI
METaJJIOB).

Pacuémmnowie 3a0auu

Pacuétsl Macchl BelecTBa Wid 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKI[MU BEIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
13 BEIIECTB UMEET MPUMECH.

Tema 3. Xumusn u sncu3nn

Ponb xumuu B o0ecrieueHrUr 3KOJIOTMYECKON, SHEPTeTUUECKON U MUILEBON
0e30macHOCTH, Pa3BUTHH MeAUIMHBL. [IoHSATHE O HAyyHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKHUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX TPOMBIILIEHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEILIECTB.

UenoBek B MUPE BELIECTB M MaTEPUATIOB: BaKHEUIIME CTPOUTEIIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MAaTepUalibl, KpacKu, CTEKIO, KEpaMHKa,
MaTepuaibl JJIsl SJIEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaIbHbIE
yaoOpeHusl.

Xumusi M 370pOBbE UEJIOBEKa: MpaBUja HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia O€30MaCHOTO UCIIOIB30BaHUS MPENapaToB OBITOBOW XUMHUHU
B ITIOBCEIHEBHOM KU3HH.

Opranuyeckasi XuMust

Tema 3. Kucnopoocooepircaujue opzanuueckue coeOuUHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHl. METaHON U 3TAHOJ: CTPOEHUE,
du3nYecKkue M XUMHYECKHE CBOWCTBA (PEakiMd C aKTUBHBIMH METaJUIaMH,
raJlor€HOBOJIOPOJIaMU, TOPEHUE), NpUMEHEHUE. BoIopoJHbIE CBSI3M MEXKIY
MOJIEKyJIaMu cUpTOB. [{elicTBUEe MeTaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbl€  COUPTBHL. ODTWICHIJIUKOJIb W T[JULEPUH: CTPOECHUE,
¢uznyecke W XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEIOYHBIMHU
MeTaJlJlaMU, Ka4eCTBEHHAs peakiusi Ha MHOroaTOMHbIE cnupThl). JledicTBue Ha
opraHu3M 4enoBeka. [[puMeneHre riauneputa u STUIECHTJIMKOIS.

deHosl: CTPOEHUE MOJICKYJIbl, (PU3UYECKUE W XHUMHYECKHE CBOWCTRBA.
Toxkcuunocts (penouna. [Ipumenenue denona.



4. TemaTn4yeckoe IIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM padodeil MPOrpaMMbl BOCIIUTAHMS ¢ YKa3aHHEM KOJIHYeCTBA
4acoB, OTBOAUMbIX HA OCBOEHHE KAXK/10il TeMbl Y4eOHOro npeaMeTa « XMMUsD)

Ne Tema 3ansaTus Konnue B toMm uucne JInuHOoCTHBIE
1.1 CTBO YP |13 |K CP pe3yJIbTaThI
. 4acoB

1. | Beenenue B xypc. MHCTpyKTax. BXOIHO! KOHTPOII®. 2 2

1. O0mas 1 HeopraHu4veckasi XuMHs 14 4 6 2 2

2. | OcHOBHBIE NOHATHS U 3aKOHBI XUMUU. [lepnonnyeckuii 3aK0H 1 2 2 JP1.1-14,
[lepuoguueckas cucrema xuMudeckux snemenToB Jl. M. Menneneesa u JP2.1-23,
ctpoeHue aroma. CTpoeHHE BEIIEeCTBa. JIP 3.1 -3.3,

3. | Ilpaktuueckoe 3anstue Nel. Kiaccugukanms HEOpraHMUeCKUX COSTUHEHUH 1 2 2 JIP4.1-44,
HUX CBOICTBA. JIP 5.1 -5.5,

4. | CamocTosTeabHast padoTa: JIP 6.1 -6.5,
CP Nel. Boga. PacTBOpbl. DJIEKTPOJIUTHYECKAS TUCCOIUALIHS. 2 2 JP7.1-1738

5. | IIpaktuueckoe 3ansaTue No2. XMMHUECKNE PEAKIIUH. 2 2

6. | IIlpakmuueckoe 3auamue Ne3. Memannot u Hememaiusi. 2 2

7. | Xumus 6 ovimy. 2 2

8. Koncynbranus 2 2
HUTOI'O B 1 cemecTpe 16 6 6 2 2

2. Opranuyeckasi XuMust 23 10 9 2 2

9. | Teopus cTpoeHUs OpraHUYECKUX coeauHEeHN. OCHOBHBIE MTOHATHS 2 2 JIP 1.1 - 1.4,
OpraHUYeCKON XUMUHU. JP2.1-23,

10. | IIpakTtrueckoe 3anstue No4. AnkaHsl. 2 2 JIP 3.1 -3.3,

11. | Ilpaktuueckoe 3austie No5. AnkeHbl. JIMCHBI U KayTyKH. 2 2 JIP 4.1 -4.4,

12. | AJIKUHBL. ApEHBI. 2 2 JP5.1-5.5,

13. | CamocrosiTesibHas padora: JIP 6.1 - 6.5,
CP Ne2. [TpupoiHble HCTOUHUKH YTIEBOIOPOIOB. 2 2 |[JIPT7.1-738

14. | Ilpakmuuecxoe 3anamue Ne6. Cnupmoi. Denovl. 2 2




15. | Ilpaktuueckoe 3anarue Ne7. Anpaeruabl. KapOOHOBBIE KUCTOTHI. 2 2

16. | Cnoxxnble 3GUpHL. YTIEBOIHI. 2 2

17. | A3oTcoaepxarniye OpraHMueckue COeIMHEHMUS. 2 2

18. | Koncynbranus 2

19. | KonrponbHas paboTta 2 2

20. | IIpaktuueckoe 3anstue Ne§. [Tonmumepsr. 1
HUTOI'O BO 2 cemecTpe 23 10 9
IIpome:kyTouHasi aTTecTanus B popme:
mddepeHurpoBaHHOro 3a4era B 1 cemectpe
BCEI'o 10 AUCHUIIJIMHE: 39 16 15

VP — ypoxk; 13 — npaktuueckue 3ansatus; K — koncynerarmm;, CP — camoctositenbHas pabora.

IIpogheccuonanvbro-opuenmupogantoe cooepicanie GblOe1eHO KYPCUsoM




5. MaTepuaJIbHO-TEXHHYECKOE o0ecleyeHue NMpenogaBaHus y4e0HOro

npeamMera « XuMHs»

OcBoeHue mporpaMMbl y4eOHOTO IpeaMeTa « XUMUSH Mpe/IonaracT Halu4aue
y4eOHOro kabmHeTa «XHWMHUH, SKOJOTMYECKUX OCHOB MPHUPOJOMNOJIB30BAHUS U
OCHOB JKOJIOTHYECKOr0 IpaBa», B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECIEUMTh
CBOOOJIHBIM JTOCTYIl B ceTh MHTEepHET BO BpeMsi y4EOHOrO 3aHSATHS U B MEPUOJ
BHEY4YEOHOM ESITeIbHOCTH O00y4YaromuXcs (3JIEKTPOHHBIM KHUTAM, MPAKTUKyMaMm,
TecTaM), TMpeayCMOTpeHa JMCTaHUMOHHAs ¢opma (paboTa Yepe3 HHTEPHET

pecypcel, paboTa B CHCTEME JUCTAHIIMOHHOTO OOy4YeHUs Ha oOydJaromien
mwiatdopme Moodle 1.11.).

Oobopyoosanue yuebnozo kabunema:

1. mocajgoYHbIE MECTa MO KOJIMYECTBY CTY/ICHTOB;

2. pabodee MeCTO MpemnoaaBaTes;

3.KOMIUTEKT Y4eOHO-HATJISTHBIX TOCOOMIA 110 AUCIUTUINHE:
Ileuamnvle nocoous:

a) Cepusi ClipaBOYHBIX TAOJIHIL.
1. Ilepnoanueckas cucrema xumudeckux 3neMeHToB J[.M.Menaeneesa.
2. PacTBOpUMOCTH COJIEHN, KUCIIOT U OCHOBAaHUM B BOJIE.
3. DNEeKTPOXUMUYECKUI psii HAPSHKEHUN METAILIOB.
0) Cepust TaGIMI] IO HEOPTraHUYECKOW XUMUH.
1. CTeneHn oKUCIEHUS.
2. Kpucrannuueckue pemeTKu.
3. Xumuyeckasi CBS3b.
B) Cepust TabIUIl IO OPraHUYECKONH XMUMHUU.

4. 5KpaHHO-3BYKOBBIE CpPE/ICTBAa O0yUEHHUS;

5. HaTypajibHbIe OOBEKThI, MOACTU

Texnuueckue cpeocmea odyuenus:

— KOMIBIOTEP C JIMLEH3MOHHBIM MTPOTPAMMHBIM O00ecrieYeHUEM
— MYJIbTUMEIUANIPOCKTOP

— TPOEKIIMOHHBIN IKpaH

— CKaun

— BHJICO - U MYJIbTUMEIUAPECYPChI IO XUMHUH.

B Oubmuorteunsiii ¢GoHA BXOAAT Y4YEOHHMKH U  y4eOHO-METOAUYECKUE
koMIutekThl (YMK), pekoMeHI0BaHHbIE WM JOMYIICHHbBIE JJI UCIIOJIb30BAHUS B
po(eCcCCUOHATBHBIX o0pa3oBaTeIbHbIX OpraHu3alusx, pean3yronmx



o0pa3oBaTeNpbHyI0 MpOrpamMMy CpenHero ooOmero oOpa3oBaHHMs B Ipeaenax
ocoerust OITOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHMS.

bubnuoteunpii  QoHA  MOXKET  ObITh  JOMNOJHEH  SHUMKIIONEIUSMHU,
CIIPaBOYHUKAMU, HAYYHOU M HAYYHO-TIOMYJIIPHOU JTUTEPATYPOU 110 XUMUHU.

B npouecce ocBoeHus mporpaMmmbl y4eOHOU TUCHUILTUHBI « XUMUS» CTYIEHTHI
MMEIOT BO3MOKHOCTB JOCTYIA K AJIEKTPOHHBIM YYE€OHBIM MaTepuagam Mo XUMUH,
MMEIOIIUMCST B CBOOOAHOM JoCTyIe B ceTu MHTepHET (3IEeKTPOHHBIM KHUTaM,
PAKTUKyMaM, TeCTaM, U JIp.).

CpezncrBa oOy4YeHHs NPU JAMCTAHIMOHHON QopMe (HOpPMAaTUBHO-CIIPaBOYHAS

JUTEPATypa, KOMIUIEKT IUIAKaTOB, TEMATHYECKUX CTEHIOB, WHCTPYKIMOHHBIE
CTEHJbl, MYJbTUMEAUINHBII KOMIUIEKC, JIOKAJIbHAsl CETh KOJUIEIXKA, CUCTEMa
JIMCTAHIIMOHHOTO 00ydeHusi Ha oOydaronied miargpopme Moodle, nporpammuoe
obecrnieueHue oOmero u MnpodecCHOHAIBHOTO Ha3HAYCHHUS, KOMIUICKT Y4eOHO-
METOAUYECKOW JOKYMEHTAIMU, 3arOTOBJIEHHBIE MaTepHaibl ISl pealN3aluu
MPAKTUKU B YCJIOBUU JUCTAHIIMOHHOTO 00yYEHHE)

B ycnoBHsX IUCTaHIMOHHOTO OOYYEHHS:

- THCTPYKTaXX M BblJaua 3aJaHusi MPOU3BOIUTCS B (hopMe TEIEKOHPEPEHITUH B
nporpamme Zoom u uepe3 miatpopmy MOODLE;

- BCSl HEOOXO0IMMast TOKyMEHTALMs BBICBUIAETCS 10 3JIEKTPOHHOM IOYTE;

- oOpaTHas CBSI3b M KOHCYJIbTAIlMU OCYUIECTBIISIOTCA B MpHiiokeHUU Boram,
yepe3 miarpopmy MOODLE, B BKOHTaKTe U 110 3JIEKTPOHHOM MOYTE;

- BBITIOJTHEHHBIE 3aJJaHUsI COOMPAIOTCS B apXUB U OTIIPABIISIIOTCS Ha 00J1aKO;

- 3a4eT, KOHTpOJbHAas paboTa WIM SK3aMEH OCYLIECTBIseTCs B (dopme

TesekoH(pepeHuu B mporpamme Zoom, uepes miathopmy MOODLE.

NudopmanuonHoe odecneyenmne

OcHoBHas JMTEpaTypa
1. O. C. Tabpuensn, HU. I. Ocmpoymos Xumus i1 mnpodeccuii u
CHEIUATBHOCTEH  €CTeCTBEHHO-HAYYHOTOo  mpodumi:  y4eOHWUK JUIsi  CTYI.
yupexeHuit cpes. npod. oobpazosanus. — M., 2022.

JlonoJIHUTe IbHAA JIUTEPaTypa

1. I'abpuensn O. C., Ocmpoymos U. I'., Cnaokos C. A., Hopogeesa H.M.
[TpakTukyMm: y4e0. mocodue sl CTyI. YUpexACHUU cped. mpod. oOpazoBaHus. —
M., 2014.

2. I'abpuenan O. C., Ocmpoymos U. I'., Cnaoxos C. A. Xumus: nocodue s
noaroroBkn k EID: yueb. mocobue s CTyH. YYpeKIEHUH cpea. mpod.
oOpazoBanus. — M., 2014.

3. I'abpuenan O. C., Jlvicosa I'. I Xumusd. TecTbl, 3aja4il ¥ yIPaAXKHEHUS:
yue0. mocoOue A CTyA. yupexaeHui cpen. npod. oopazoBanms. — M., 2014.



4. Epoxun  FO. M., Koeanesa H. b. Xumusa pmns npodeccuii wu
CHEIUATBHOCTEH TEXHUYECKOTO MPOuiIs. DIECKTPOHHBIA YIEOHO-METOMYSCKHMI
KoMILIeKC. -M., 2014,

5. Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H.
Xumus s npodeccuit U cneruaibHOCTEH TEXHUUECKOTO NMpodusis. IIEKTPOHHOE
MPUJIOKEHUE (IJIEKTPOHHOE YUeOHOE U3JaHUE) TS CTY. YUPEKIACHUM cpe. npod.
oOpazoBanus. - M., 2014.

6. l'abpuensn O. C. u Op. Xumus st npodeccuid W CrHenuagbHOCTeN
TEXHUYECKOTO poduis (3IEKTPOHHOE MPUIIOKEHUE).

7. Epoxun FO. M. Xumusd: 3aiauu v yopakHeHUs: y4e0. mocodue i CTy/I.
yupexaeHuit cpen. npod. oopazopanus. — M., 2014.

8. Epoxur FO.M. COOpHUK TECTOBBIX 3aJlaHMM MO XMMHH: y4ued. mocodue
JUTSL CTYJI. YIPEXKJICHHH cpe. mpod. odpasoBanus. — M., 2015.

DJIeKTPOHHBbIE HH(OPMAIIHOHHBIE PeCypPChl

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

2. www. hemi. wallst. ru (OOpa3oBaTenbHBI CalT AN MIKOJBHUKOB
«XuMus»).

3. www. alhimikov. net (OGpa3oBaTebHBIN CANT AJI IKOJbHUKOB).

4. www. chem. msu. su (QnekTpoHHast OMOIUOTEKA IO XUMUH ).

5. www. enauki. ru (uHTEepHET-uU3aHWe MJs yuuTelner «EcTecTBeHHBIE
HAYKW»).

6. www. lseptember. ru (MmeToguueckast razeta «llepBoe ceHTIOps»).

7. www. hvsh. ru (kypHan «XuMHUS B IIIKOJIEY ).

8. www. hij. ru (kypHas « XuMus U KU3HBY).

9. www. chemistry-chemists. com (97IeKTpOHHBINH XKypHaln «XUMHKUA U
XUMHUS)
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