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1. IlosicHuTE/IbLHAA 3aIUCKA
PaGouas mnporpamma yueOHOro mnpeamera «Xumus» paszpaboraHa Ha
ocHoBanuu TpedoBanuit GI'OC COO, ®OII COO ansa peanuzaiuu 00pa3oBaTeIbHON
nporpaMMmbl 1o crienranbHOCTH  44.02.06 IlpodeccuonanbHoe oOydeHue (1o
otpacism) Crenumanuzanus: MHpopMaliMoOHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.
VY4eOHbIl mpeaMeT «XHUMHS» BXOAUT B 00I€00pa30BaTENbHbIN IUKI,
MOJALMKI: 00s3aTenbHas 4acTh (0a30BbIM ypOBEHb) M UWUTAETCS Ha IMEPBOM Kypce
oOy4eHusl.
2. [Inanupyemble pe3yibTATbI OCBOEHHS Y4eOHOr0 npeamera « XuMush).
B pesynpraTe u3yueHuss ydyeOHOro mnpenMera «XUMHs» CTYACHT JOJKEeH
c(hopMHUPOBATH CIEAYIONINE PE3YIbTATHI

JIMYHOCTHBIE Pe3yabTATHI:

JIugHOCTHBIE PE3yJbTAaThl OCBOCHHS YYEOHOTO MpeaMeTa «XHUMHS» TOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYalOIIUXCA  PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TO3MIIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH,  TMO3UTUBHBIX  BHYTPEHHUX  YOEXIEHUW,  COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIeCcTBa, paclIMpeHue KU3HEHHOTO
ONbITA W ONbITA JACSATEIBHOCTH B MPOLECCE peaau3allid OCHOBHBIX HANpPaBICHUN
BOCIUTATEIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

JIP 1. 2paricoanckozo eocnumanus:

JIP 1.1 oco3Hanus 00y4aromMUMHUCs CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

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

JIP 1.3 TOTOBHOCTH K COBMECTHOW TBOPYECKON JIE€ITEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENIbHBIX 3aJ]1a4, BBIMOJHECHHUU
XUMUYECKUX SKCIIEPUMEHTOB;

JIP 1.4 cnocobHOCTM TOHMMATh M TPUHUMATH MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI JIPYTUX MPHU aHATU3€ PA3IMUHBIX BUOB YUCOHOU NESITEIHLHOCTH;

JIP 2. nampuomuueckoz2o 60cnumanus:

JIP 2.1 1IEHHOCTHOTO OTHOILICHUSI K MCTOPUYECKOMY W HAYYHOMY HACJIEAUIO
OTEUECTBEHHON XUMUU;

JIP 2.2 yBaxkeHUsS K MpPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOTO
MPUMEHEHHUSI XUMHUM, OCO3HAHUS TOTO, UTO JOCTH)KCHHUSI HAyKH €CTh pe3yJbTaT
JUTMTENIPHBIX ~ HAOJIOMCHUHM,  KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOHCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

JIP 2.3 uHTepeca W MO3HABATEJIbHBIX MOTHMBOB B IMOJYYEHHH U MOCIECIYIOUIEM
aHanu3ze uHQOpMaMK O TEPEIOBLIX JOCTIXKCHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

JIP 3. oyxoeéno-upaecmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOT'O CO3HAHUS, SITUUYECKOTO MTOBEICHNUS;

JIP 3.2 copMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHNUS;



JIP 3.3 TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
MO3ULIMII HPABCTBEHHBIX M IPABOBBIX HOPM H OCO3HAaHHUE IIOCIEACTBUUA ATUX
MTOCTYTIKOB;

JIP 4 ¢hopmuposanusn Kyibmypel 300p0o6bia:

JIP 4.1 screTnueckoe OTHOIIEHHE K MUPY, BKJIIOYash 3CTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, 00IIECTBEHHBIX OTHOIICHHI;

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

JIP 4.3 mnoHMMaHMS UEHHOCTH TMpPaBWI WHAUBUAYAIBHOTO M KOJUIEKTHUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

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

JIP 5. mpyooeozo éocnumanus:

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

JIP 5.3 uHTepeca K MPaKTUUYECKOMY HM3YUYEHHUIO MPOPECCU Pa3IM4HOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM M0 XUMHUH;

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

JIP 6 3K0102Uu1eCcK020 60CRUMAHUA:

JIP 6.1 skonorudecku I1e1eco00pa3HOro OTHOIICHHUS K NPUPOAE, KaK HMCTOUYHUKY
CYILIECTBOBAHHUS )KM3HHU HA 3€MIIE;

JIP 6.2 moHuMaHus T100ANBHOTO XapakTepa 3KOJOTMYECKHX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHON CPELBI;

JIP 6.3 oco3HaHusT HEOOXOJAMMOCTM UCIOJIb30BAaHUS JIOCTMKEHUN XUMUM IS
peLIeHNs BOPOCOB PAllMOHAJIBHOIO MPUPOJOTNOIb30BaHNS;

JIP 6.4 axkTUBHOTO HENPUATUSA JEUCTBUN, MPUHOCAIIMX BpPEd OKpPYKarOIIEH
NPUPOAHON cCpelie, YMEHHUS NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX TEUCTBUN U NMPEIOTBpPALIaTh UX;

JIP 6.5 Hanuuus pazBUTOrO 3KOJIOTMYECKOTO MBILIJIEHUS, SKOJIOTHUYECKON KYIbTYpHI,
OMbITa NEATEIBHOCTH YKOJOTMYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMU B MO3HABATEIbHOM, KOMMYHUKATUBHON M COLMATBHON MPAKTUKE, CIOCOOHOCTH
Y YMEHHMS aKTUBHO IIPOTUBOCTOSTH UACOIOTUH XeMOopoOuu;

JIP7 yennocmu HayuHo20 NO3HAHUA:

JIP7.1 chopMHUpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKU;

JIP7.2 nonumaHus cnenuPUK XUMHUU KakK HayKd, OCO3HaHHS €€ poJiu B
(GOpMHpPOBAHUU PALMOHAJIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM LIEITOCTHOTO
MpeacTaBlieHus 00 OKpYXalolleM MHpe Kak O €IWHCTBE MPUPOJbI U 4YEJIOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHHH NpodJieM CoXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;



JIP7.3 yb6exnéHHocTH B 0COOOM 3HAYMMOCTH XHMHUHM JUIsl COBPEMEHHOM
IUBUIN3ALUN: B €€ TYMAaHUCTUUYECKON HAMPABICHHOCTH U BAXXHOW POJIM B CO3/IaHUU
HOBOU 0a3bl MaTepHAITBHOUN KYJIbTYPBI, PEIICHUHU TI00abHBIX MTPOOJIEM YCTOMYUBOTO
pPa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, YHEPrETUUECKOM, MUILEBON M 3KOJIOTHYECKOM
0€30MacCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIICUCHUH YCJIOBUHN YCIICIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOT'0 YjieHa OOIIECTBA;

JIP7.4 ecTeCTBEHHO-HAy4YHOM TI'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHMS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BATh
MoJTydyaeMble 3HAHUS JUIS aHadu3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIETO MHpa U
MPOUCXOAIIUX B HEM M3MEHEHUN, YMEHUS JejaTh 00OCHOBAHHbBIC 3aKIIOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IIEJIbIO TOJIYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

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

JIP7.6 nnTepeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON ESITEIbHOCTH;

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

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

B mpoyecce  docmuoicenus — TUYHOCMHBIX  pe3YIbMAMO8  OCB0EHUS
0OVUAIOWUMUCS  NPOCDAMMbBL  CpeOHe20 00we2o 00pa3o8anus y o00yuaouuxcs
coeepuiencmeyemcs IMOUUOHAIbHBLIL UHmMe1eKm, npeononazarouull
chopmuposannocmn:

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

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTh  aJalTHPOBAThCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

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

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

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

MeranpeaMeTHble:

MertanpenMeTHble pPe3yibTaThl OCBOEHHUSI MPOTPAMMbl CPEAHEro OOIIero
00pa3oBaHus TOHKHBI OTPakKaTh:

Osnadenue yHueepcaibHbIMU YUeOHbIMU NOZHACAM EIbHBIMU OCUICIBUAMU:

1) b6a3zoevie nozuueckue oelcmeusn:

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



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

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIIUICHUS —
BBIJICJISITh XapaKTepHbIC MPHU3HAKU TOHSITUH M YCTaHABIWBATH WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IS OOBSICHEHUS OTIEIbHBIX (DAKTOB M
SIBIICHU;

BBIOMpATh OCHOBAaHUS M KPUTEPUU IS KIACCU(PUKAIIMU BEIICCTB M
XUMUYECKUX PEaKIni;

yCTaHABIIMBATh  MPUYUHHO-CIEJCTBCHHBIE CBSI3M  MEXKIYy HU3y4YaeMbIMH
SIBJICHUSIMH,

CTPOUTH JIOTUYECKHE PpaCCYXKIEHUs (MHAYKTUBHBIC, JEIYKTUBHBIC, TIO
aQHAJIOTUM), BBISABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUMsI B PacCMaTpPUBAEMBIX
SBJICHUAX, GOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh B MPOLIECCE MO3HAHMS, UCIOIb3YEeMble B XMMHUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJIENH, MPEOOPa30BLIBATh MOJICIIbHBIC MPEICTABICHUS — XUMHYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMU4Yeckasi popmysa, ypaBHEHHE XUMUYECKON peaKinu —
MpU  pEelIeHWH Y4eOHBIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3a/]ad, MNPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIC TPEACTABICHUS IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIUH.

2) 6azoevle uccieoosamesibCKue 0CUCmMeus:

BJIaJIETh OCHOBAaMHM METOJIOB HAy4YHOTO IIO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;

dbopmMyIHupoBaTh 1EIU U 3a7a4l UCCIEOBAaHMsI, UCIIOIH30BAaTh MTOCTABICHHbBIC
U CaMOCTOSITEIBbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (DOPMUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPaBUWIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HABBIKAMH CAMOCTOSITEJILHOTO IUJIAHUPOBAHUSI U MPOBEICHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHUS HaOII0JaTh 3a XOJO0M
MpoIiecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €ro pe3yibrar, G(opMyJIupoOBaTh
0000IIIeHNs W BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

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

3) paboma c ungpopmayueii:

OPUCHTHPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HHPoOpManuu (HAy4dHO-
MOMYJISIPHAS JTUTEPATypa XUMHUYECKOTO COJIEPIKAHUSI, CITPABOYHBIC MTOCOOUS, PECYPCHI
NutepHera), ananu3upoBarh HWHGOPMALUIO  PA3IMYHBIX BUIOB U (GopMm
MpeCTaBICHUS, KpUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTb;

dbopMyIHpOBaTh 3ampPOChl U MPUMEHATH Pa3IMYHbIE METOJIbI MPU TMOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMOW JUIsI  BBINOJIHEHUS  y4eOHBIX  3a7a4
ONPEICIIEHHOTO TUTIA;

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



CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  TpeACTaBIICHUS
uHpopmaimu (cxemMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ XMMUYECKOM
uHpopmaleil: NPUMEHITh MEXKIpeAMEeTHbIe ((PU3HUYecKue W MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKUE CpEICTBa
HATJITHOCTH.

Osnadenue ynugepcaibHblMu KOMMYHUKAMUGHHIMU OCUCHGUAMU:

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCY>KIAae€MOIl TEMbI B XOJ€ JUajora u/miu
JTUCKYCCUH, BBICKA3bIBATh UJEH, GOPMYIUPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MPEIOKEHHON 3a1a4H;

BBICTYNaTh C IMPE3CHTALMEH pe3yJIbTaTOB IO3HABATEIBHON NESITEebHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHMKAMHU MPU BBINOJHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOHM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, pealn3aluu y4eOHOro MpoeKkTa u (OpMyIUpPOBATHh BBIBObI 11O
pe3ysibTaTaM MPOBEAEHHBIX HCCIIENOBAHUM IYTEM COIVIACOBAHUSA ITO3ULIUM B XOJ€
00CYXJIeHUS U 0OMEHA MHEHUSIMHU.

Osnaodenue ynugepcanbHbIMu PeyiAMUEHbIMU OCUICHEUAMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILECTBIATH CBOIO IMO3HABATENIbHYIO
NeSTeNbHOCTh, ompenensis e€ I[eld | 3aJayd, KOHTPOJIMpPOBAaTb M IO Mepe
HEOOXOIUMOCTH  KOPPEKTHUPOBATh MpEAJIaraéMblii  aJrOpUTM  ACHCTBUH  MpH
BBITIOJJTHEHUM Y4YeOHBIX M  HCCIIEOBAaTEIbCKUX 3aJlay, BbIOMpaTh Haubolee
3¢ exTUBHBIN crmoco®d UX peleHus ¢ Y4ETOM TMOJY4YeHUsT HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEaKIHUsX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NESATENBHOCTH HAa OCHOBE caMOaHalIu3a U
CaMOOLIEHKH.



IIpenmeTHbIE pe3yabTATHI

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

[1P1 chopMHpOBaHHOCTH NPEACTABICHUN: O XMMHYECKOM COCTaBISIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBICHUU
npuposibl, B  (GOPMUPOBAHUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIICHHs TPAKTUUECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U IPUPOTHON
cpene;

[IP2 BrmameHue CUCTEMOM XUMHMYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloIue MOHATHA (XMMHUYECKUM 3JIEMEHT, aToOM, W30TOoIN, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHCIICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PEIIETKa,
TAMNBl  XMUMUYECKUX  PEAKLUMH, PacTBOpP, JJIEKTPOIUTHI, HEDICKTPOJMUTHI,
DJICKTPOJIUTUYECKAsT JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pEaKIMH, XUMHUYECKOE PaBHOBECHE), TEOPUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTUYECKOM AuccouManuu, nepuoanyeckuii 3axkoH /[[.M. Menneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHCHUS W IPEBPAILLCHUS DHEPTUU
MpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SBJICHHM, (PAKTOJOTHYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOJIb30BaHUU BKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YETIOBEKa;

IIP3 cdhopMupoBaHHOCTb YMEHUN BBISBIATH XapaKTepHbIE MPU3IHAKU
MOHATHUM, YCTAHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE
MIOHATHS MPU ONMMCAHUM HEOPTaHWYECKHUX BEUIECTB U UX MPEBPAICHUI;

[TP4 chopMupoOBaHHOCT, YMEHHM HCIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY
JUISL  cocTaBieHUs (OpPMYJ BEIIECTB W YPaBHEHUM XUMHYECKUX PEaKIIuH,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeIIeCTB (yrapHblil Ta3, YIIEKUCIBIM Tra3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUTHEBAs COJA, MTUPUT U JAPYTHE);

IIP5 chopMuUpOBaHHOCTH YMEHHH OINpENeNsiaTh BAJICHTHOCTh M CTENCHBb
OKHUCJICHUSI XUMHUYECKHUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTABA, BUJ
XUMUYECKOW CBsI3M (KOBaJieHTHAsl, HMOHHAs, METAJIMYECKas, BOJOPOJHAs) B
COCIMHEHUAX, TUIT KPUCTAINTMYECKON pelIéTKu KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJIsIpHAsi, MOHHAs, METAJIMYECKasi), XapaKTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUI;

I[IP6 chopMupoBaHHOCTb yMEHUW YCTaHABIMBATH IPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K ONPEACIEHHOMY Kiaccy/TpyIre
COCIMHEHUHN (MPOCTHIE BEIIECTBA — METAIbl M1 HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCJIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);



[1P7 chopMHpPOBAaHHOCT, YMEHHH pacKpbIBaTh CMBICI MEPUOIUYECKOTO
3akoHa J[.MI. MenneneeBa M JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOrHOCTUYECKYIO (PYHKIIUU;

[1P8 chopMHpOBaHHOCTH YMEHHUI XapaKTepU30BaATh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumuyeckux snaeMeHToB J[.MI. MenpaeneeBa, UCHONB3ys MOHATHS «S-, p-, d-
JJIIEKTPOHHBIC opouTaIN, «QHEPIreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU MU3MEHEHUS CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUMU
1o nepuoaaM u rpynnam [leppoandeckon cucreMbl XUMUYECKUX di1eMeHTOB J[. 1.
Menpeneena;

[1P9 cpopMupoBaHHOCTH YMEHUU XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHMX  BELIECTB  PAa3jIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3UM MEXAY HEOPraHUYECKUMHU
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

[IP10 chopmupoBaHHOCTH yMeHHS KiacCU(UUUPOBATH XUMUYECKUE
peaklyy MO Pa3IMYHbIM IpPHU3HAKAM (YUCIY U COCTaBY pEarupyrollux BEUIECTB,
TEIIoBOMY 3(QeKTy peakuuud, HU3MEHEHHUIO CTENEeHEH OKHUCIEHHUS 3IIEMEHTOB,
00paTUMOCTH PEaKIMH, YIaCTHIO KaTaJu3aTopa);

[IP11 cdopMupOBaHHOCTL YMEHHMI COCTaBISATH YpaBHEHUS peakUui
Pa3JIMYHBIX THUIIOB, IOJIHBIE M COKpALIEHHBIE YPABHEHUsI PEAKLUNA HOHHOIO
0oOMEHa, yUUTbIBasl YCIOBHUS, IPU KOTOPBIX 3TU PEaKUUy UAYT 10 KOHIIA;

[1P12 copmupoBaHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKUMX BELIECTB, pPaCIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX
BEILIECTB;

I1P13 c(hOpMHUPOBAHHOCTh YMEHUU pPacKpbIBaTh CYIIIHOCTb
OKHCJIUTEJIbHOBOCCTAHOBUTEIBHBIX ~ PEAKLUUW  MOCPEACTBOM  COCTAaBIICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKIuii;

[1P14 cdopmupoBaHHOCTH YMEHUH OOBSICHATH 3aBHUCHUMOCTH CKOPOCTH
XUMHYECKOM peakuuu OT pa3iaudHbIX (AaKTOpPOB; XapakTep CMEHICHUs
XMMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUSA (IIPUHIUIT
Jle IllaTense);

[IP15 copMupoBaHHOCTH YMEHHMH  XapaKTepU30BaTb XUMHUYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBILIJICHHOIO IOJY4YEHUsI CEPHOM KHUCIIOTHI,
aMMuaka, a Takke C(QOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX Hay4dHBIX
MPUHIMIAX U SKOJIOTHYECKUX MpobiieMax XMMUYECKOT0 IPOU3BO/ICTBA;

[IP16  chopmupoBaHHOCTH  yMEHUH  MPOBOAMTH  BBIYUCICHHS  C
MCIIOJIb30BAaHUEM TIOHSTHSI «MaccoBas J0Jid BEIECTBA B PACTBOPE», O0OBEMHBIX
OTHOIICHUH Ta30B MPU XUMHUYECKUX peaKlMsIX, MACChl BEIIeCTBA WU O0BEMA
ra3oB MO WU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OFHOrO W3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIMJIOBOro 3¢p@deKxra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHHUsI MacChl BELECTB, IIPEBPALLECHUS U COXPAHEHHUSI DHEPIUY;

[IP17 cdopMupoBaHHOCT, yMEHUH COOJIIOAaTh MpaBUiia MOJIb30BAHUSA
XUMHYECKOM TMocyaoid W 1abopaTOpHBIM OO0OpYJOBaHHMEM, a TaKKe IpaBuia
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oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

[1P18 chopMupOBaHHOCTh YMEHUMN MJIAHUPOBATH U BBHIMOJIHATH XUMUYECKHUMA
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCUAa BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONPEAECICHUE Cpeabl pacTBOPOB BELIECTB € IOMOLIBI0  YHHUBEPCAIBHOI'O
MHIUKATOpa, BIUSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON peakiuwu,
peakluid MOHHOTO OOMEHa, KAayeCTBEHHbIE peakIMu Ha cynbdaT-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE JKCIEPUMEHTAJBHBIX 3a1a4 I10
teMaMm «Metamiel» U «Hemeramib») B COOTBETCTBHM C MPABHIIAMH TEXHUKU
0e30MacHOCTH IPHU OOpaIlEeHUH C BEIIeCTBAaMU U JJAOOPAaTOPHBIM 00OpYAOBaHHUEM,
MPEACTaBIATh PE3YJIbTaThl XUMUYECKOT'O0 OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOUIUX peakuuii U (OpMyJIHpOBaTH BHIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;

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

[1P20 cdopMHpOBaHHOCT, yYMEHUH COOJIIOAaTh MpaBUiia SKOJOTUYECKU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY M TPYIOBOM JEATETbHOCTH B LEJAX
COXPaHEHHUsI CBOETO 30POBbS U OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABATh
OIIACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPraHU3MBI ONPEIEIIEHHBIX BEIIECTB, IOHUMAs
cmpicnt nokazarens I[IJIK, moscHATh Ha mnpuMepax CHocoObl yYMEHBIICHHUS H
MIPEIOTBPALLCHUS UX BPEAHOTIO BO3ICUCTBUS HA OPTaHU3M YEJIOBEKA;

[1P21 nns oOywaromuxcsi ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 30POBBS:
yMEHHE TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMHYECKUX SIBJIICHUU;

[1P22 nnst cnenbix U cnaOOBUASIIMX OOYyYaIOUIUXCS: YMEHHE UCIIONb30BaTh
penbedHO ToueyHyI0 cucTeMy oOo3HaueHuit JI. Bpaiins mis 3anucu XUMHUYECKUX
dhopmyi.

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

[1P23 chopMupOBaHHOCTh MPEACTABICHUNA O XMMUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBJICHUN IIPUPOIBI,
B (QopMUpOBaHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM JIsl perieHus] MPaKTUYECKUX 3a/lay U HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOHON Ccpeie;

[TP24 BnageHue CHUCTEMOW XUMHUYECKHX 3HAHWUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAralolMe TMOHATUSA (XUMUYECKHM DJIEMEHT, aToM, »3JIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIHLHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIAPHBIM 00bEM, YIIEpOAHBINM CKeleT, (YHKIMOHalbHAs TIpYyIIa,
paguKai, U30MEpUsi, U30MEPBL, TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YIJIEBOIOPOBI,
KUCJIOPOJ M a30TCOJAEp)Kallue COCIUHEHUs, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIpHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsI CTPOCHHUS
opranndeckux BemecTB A.M. byTiepoBa, 3akOH COXpaHEHHs MAacChl BEIECTB);
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3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE NOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUH, (DAKTOJIIOTMUECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IMOJIYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIIbHOCTU YEJIOBEKA,

[1P25 cdopMHUpPOBAaHHOCT, YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKU
IIOHATUM, YCTAaHAaBIMBATh HX B3aUMOCBS3b, MWCIOJIB30BAaTh COOTBETCTBYIOIINE
IIOHATUS [PU OIMCAHUU COCTaBa, CTPOCHMS U INPEBPALLECHUN OPraHUYECKUX
COCIUHECHUM,

[1P26 chopMupOBaHHOCTH YMEHMI HMCMOIB30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKUX BEIIECTB UM  YPAaBHEHUH XMMHUYECKHX pEaKIui,
M3TOTABJIMBATh MOJEIM MOJIEKYJ OPraHUYECKHUX BELIECTB Ul WJUIKOCTPALMU UX
XUMHUYECKOT'0 U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

[1P27 cdopMupoBaHHOCTHL YMEHUW yCTaHABIMBATh MPHUHAAJIEHKHOCTD
M3yYEHHBIX OPTaHUYECKUX BELIECTB 10 UX COCTABY U CTPOCHUIO K ONPEACIEHHOMY
KJlaccy/rpynne coeAMHeHUuN (yrieBoAOpOAbl, KHUCIOPOJI U a30TCOAEpIKaIlue
COCJIMHEHHUS, BBICOKOMOJIEKYJSIDHbIE COCIUHEHUS), JaBaThb KM Ha3BaHUS II0
cuctematuueckoit Homenknatype (IUPAC), a Takke NnpuBOAUTH TpUBUAILHBIC
Ha3BaHUS OTAENbHBIX OpPraHUYEeCKUX BEUIECTB (ITWIICH, MPOMMWIICH, alleTHJIEH,
ATWJICHIJIMKOJb, TNIHLEPUH, (eHonl, (popmanbIerui, aueTanbIeruja, MypaBbHHas
KHUCJI0Ta, YKCYCHasl KACJIOTA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAsi KUCJI0TA, IJII0K034,
bpykTO3a, KpaxMal, IeJUTI0103a, TIUIUH);

[1P28 chopMHUpPOBAaHHOCTH YMEHUSI ONPEAEIATh BUIBI XUMUYECKOM CBSA3U B
OpraHUYECKUX COEAUHEHUSAX (OAMHAPHbBIC U KPATHBIE);

[1P29 cdopMupoBaHHOCTH YMEHHSI TPUMEHSTH IMOJOXKEHUS TEOPUH
CTpoeHusi oprannyeckux Bemects A.M. byTiepoBa 1151 00bICHEHHS 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBA U CTPOCHUSI; 3aKOH COXPAaHEHUS MAaCChl BEILIECTB;

[1P30 cdhopMUpOBaHHOCT, YMEHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkue M XUMUYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENECH pazIuyHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, JTWJIEH, MPOMMJIEH, AalleTHJIEH,
Oyranuen-1,3, merwnOyraauenl,3, O€H30J7, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
TNIMLEPUH, (EHOJ, aleTalbJIeru, MypaBbuHAsl U YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0N103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATH T€HETHUYECKYIO
CBA3b MEXJY HUMH YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYI

[IP31  chopmMupoBaHHOCTH  yMEHHUS  XapaKTepU30BaTh  HCTOYHUKH
yIIA€BOJAOPOJHOTO ChIpbsid (He(Th, NPUPOAHBIA Ta3, Yroib), CHIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE TIPOAYKTOB MepepaboTK;

[1P32chopMupoBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS M0 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);
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IT1P33 chopMupoBaHHOCTH YMEHUM BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METO/JIaX HaYyYHOI'0 MO3HAHUs, UCIIOJIb3YEMBIX B XUMUU IIPU U3YUYECHUU BEILECTB U
XUMHUYECKUX SBICHUN (HaOII0IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHKE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUSA [JIs1 MPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;;

[1P34 cdopMHpOBaHHOCT, yMEHUN COOJIIONATh MpaBUia IOJIb30BaAHUS
XUMHYECKOW TMocyaoi W 1abopaTOpHBIM OO0OpYIOBaHHMEM, a TakKKe IpaBuia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

[1P35 chopMUpOBaHHOCTH YMEHUMN MJIAHUPOBATH U BBIMOJIHATH XUMUYECKHUM
HKCIIEPUMEHT (IpeBpalleHUs] OPraHUYECKUX BELIECTB IPU HArPEBAHUHU, MTOTYyUECHUE
OTUJICHA W W3YYEHHME €ro CBOMCTB, KAYECTBEHHbBIC pEAaKIUU OPraHUYECKUX
BEIIECTB, JE€HATypalus OENKOB MpH HArpeBaHUHU, I[BETHbIE pPEAKIMH OEJIKOB) B
COOTBETCTBMM C TMpaBUJaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalleHUuu C
BELIECTBAMU U J1aOOpaTOpHBIM O0OpYyAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 JKCIIEpUMEHTa B (hOopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

[IP36  chopmupoBaHHOCTH  YyMEHUM  KPUTHYECKHM  aHAIU3UPOBATH
XUMHYECKYI0 HH(POpPMAINIO, TMOIYy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa
MaccoBoil uHpopManuu, UHTEpHET U APYTUX);

ITP37 cdopMHupoOBaHHOCTL YMEHHM COOJIIOAATh TMpaBWIa IKOJIOTUUYECKHU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY W TPYIOBOM JEATETbHOCTH B LEAX
COXPAaHEHHUsI CBOETO 30POBbS U OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
ONIACHOCTh BO3JCHCTBUS HA JKUBBIC OPIraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHKUMasi cMbica nokazarens [IJIK, moscHsITh Ha mpumMepax crocoObl
YMEHBIIECHUSI W TMPENOTBPALICHUs HUX BPEIHOIO BO3JCHUCTBUS HA OPraHU3M
YEJI0BEKa;

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

[1P39 nns cnenbix U cn1abOBUASIIMX OOYyYaIOUIUXCS: YMEHHE UCIIOIb30BaTh
penbedHO ToueyHyI0 cucTeMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

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

O01mas 1 Heopranmyeckasi XuMus

Tema 1. Teopemuueckue 0CHOBbL XUumMuu

XAMHUYECKAA BJeMEHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
00o0JyI0UKa. DHEpPreTuyeckre ypoBHM, MOAYPOBHH. ATOMHBIE OpOUTalH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTU pacrpesieieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAITUS aTOMOB.

ITepuonnueckuii 3axkoH u Ilepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsA3b NMEPUOAUYECKOTO 3aKoHa U llepmogmyueckoil cUCTEMBI
xuMu4deckux siemeHtoB JI.M. MenneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM H MepuojaaM.
3HaYeHHE EPUOJUYECKOrO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XWMHWYECKON CBSI3H
(koBaJIeHTHAsI HEMOJISIpHAS W TOJISIPHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIHW U JJOHOPHO-
akienTopHbiil). BomopoaHass cBsi3b. BajeHTHOCTh. DIEKTPOOTPUIIATEITHLHOCTS.
Crenenb okuciieHusi. MIoHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIGKYJISIpHOTO W HEMOJIEKYJISIDHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOIWCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKHU.

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

Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUM. Homenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTMYecKkas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJISKAIIUX K pa3IUYHBIM KJIaccaM.

Xumuueckas peakuus. Krnaccudukammss XUMHUYECKUX — peakiuid B
HEOPraHUYECKOW M OpPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TTPU XUMUUECKUX PEAKIIHUX.

CkopocTh peakinu, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakTopoB. OOpaTumMbie
peakuun. XUMHUYECKOe paBHOBecue. DaKTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuudeckoro pasHosecus. Ipunnun Jle [latense.

OnektponauTuyeckas aucconuaius. CuibHblEe MW cJa0ble 3JIEKTPOJUTHI.
Cpena BOAHBIX pPaCTBOPOB BENIIECTB: KUCIAs, HEUTpalibHAas, miejaouHas. [lonsarue o
BojopoHoM mokazatene (pH) pactBopa. Peakiuu nonHoro oomena. ['maponus
HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsTue 00 »siekTposin3e
pacIuiaBoB U pacTBOPOB cojei. [I[pumeHenune 3neKTposnsa.

IKcnepumenmanvHvie MEMOObl U3YUEHUA EULECINE U UX NPECPAULEeHUTL

Hemonctpanusa Tabuun «llepuonnueckas cucreMa XMMHUYECKHX JIEMEHTOB
JI.1. MenpaeneeBa», U3ydeHUEe MoJieNied KPUCTATHYECKUX PEIIETOK, HAOIMIOeHNE
M ONHUCAaHHUE JEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3jlokKEHUE
MEepOKCUJa BOJAOPOJA B MPUCYTCTBUU KaTalU3aTopa, OIPEICICHUE CpPEObl
PacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATBHOTO UHAUKATOPA, PEAKIIMM HOHHOTO
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oOMeHa), MPOBEICHUE MPAKTUIECKONU paboThl «BiusiHUE pa3IuYHbIX (PAKTOPOB Ha
CKOpPOCTh XUMUYECKON PEaKIUN».

Pacuémmnule 3a0auu

Pacu€éTel 1O ypaBHEHHMSIM XMMHUUYECKMX peakluid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MAaCCOBas
JI0JIs1 BEILIECTBAY.

Tema 2. Heopzanuueckaa xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuomguueckoin  cucreme
xumudeckux anemeHToB J[.MI. MeHnneneeBa U OCOOEHHOCTH CTPOCHUSI aTOMOB.
®dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoJ1a, cephl, hochopa u yriaepona).

XHUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TalIOTE€HOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpeMHHMs)) W HX  COCIAMHEHUH  (OKCHJOB,
KHCJIOPOJICOJICPKAITUX KUCTIOT, BOAOPOJAHBIX COSTUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIOB U UX COCMHEHUI.

Mertamibl. Ilonoxenne MetamioB B Ilepuoanyeckoil cucteMe XUMUYECKUX
anemeHnToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JO0YEK
atomMoB MeTajuioB. OOmue usznueckue cpoiicTBa MeTauioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMUUECKUI P HANPSIKEHUN METAILIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJIMi, KalabIUi,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61ue crocoOsl nmoxyueHust MmetamuioB. Metatyprusi. Koppo3usi MeTasios.
Crioco0sI 3a1uThl 0T Koppo3uu. [I[puMeHeHrne MeTaJIOB B OBITY M TEXHHKE.

IKcnepumenmaibHvle Memoobl U3YUeHUSA 6eULECE U UX NPEeBPAUeHUT

N3yuenne xosutekiuu «MeTamuibl W CIUIaBbI», 0OOpPa3llOB HEMETAJUIOB,
pelieHne AKCIIEPUMEHTAIbHBIX 3aj1ad4, HaOII0IcHNE u ONMCaHue
JIEMOHCTPAIMOHHBIX M JIa0OpPaTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHIA
AJTIOMUHHUS C PAaCTBOPAMU KUCIIOT U II€JI0UYEH, KAU€CTBEHHBIE PEAKIIMHU HAa KAaTHOHBI
METaJJIOB).

Pacuémmnule 3a0auu

Pacuétel macchl BemecTBa WM o0bEMa ra3oB MO W3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIONIUX B PEAKI[MU BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
13 BEILIECTB UMEET MPUMECH.

Tema 3. Xumus u H#cu3Ho

Ponp xumum B oOecrieueHUH HKOJOTUYECKON, SHEPreTUYECKOW U MUIIEBON
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHATHE O HAydHBIX METOAAax IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKIIUMN.

[IpencraBnenuss o0 OOMMX HAYYHBIX TMPHUHIMIAX MPOMBIIUICHHOTO
MOJYy4YECHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHUpE BEHIECTB M MATEPHATIOB: BaKHEHIIME CTPOUTEIHHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTepuajbl, Kpackh, CTEKJIO, KepaMuKa,
MaTepuaiabl sl 3JIEKTPOHUKHA, HAHOMAaTEepUAJIbl, OPraHUYECKUE U MHUHEpaJbHbIC
yIno0peHus.
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XuUMHUST ¥ 370pOBbE YeJIOBEKa: MpaBUja HCIOJIH30BAHMS JIEKAPCTBEHHBIX
MpenapaToB, MpaBmiia OE30MaCHOr0 MCIOJIb30BaHUs MpenapaToB ObITOBOM XUMHUU
B [TIOBCEIHEBHOM KU3HH.

Meosicnpeomemmnoie ceasu

Peanuzanus  MeXNpeaMETHBIX  CBsI3eéM TPU  M3yUYCHHM OOmmed u
HEOpraHudeckol xuMuu B 11 Kacce OCyIECTBISIETCS Yepe3 MCIO0JIb30BaHHUE KaK
OOIIUX €CTECTBEHHOHAYYHBIX TIOHSATHUW, TaK MW TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMH JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTUS: Hay4HbIH (DaKT, TMUIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTEe3, Kilaccuukamus, TMepUOANIHOCTh, HAOIIOJEHUE,
AKCTIIEPUMEHT, MOJCIIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

dusuka: MaTepus, YHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOIl, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTrEeTUYECKUI YPOBEHD, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI U CIMHUIBI UX
HU3MEPEHUsI, CKOPOCTb.

buonorusi: kneTka, oOpraHusM, JKocucTema, Ouocdepa, Makpo- Hu
MHUKPOSJIEMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

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

TexHomorus: XUMHYECKasi MPOMBIILICHHOCTh, METAJUTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaiOB, CEIbCKOXO3SUCTBEHHOE TMPOW3BOJICTBO, IHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMarleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasOB,
ANIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

Oprannueckasi XuMust

Tema 1. Teopemuueckue 0CHO6bl OP2AHUYECKOL XUMUL

[Ipeamer opraHn4eckol XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpHUANIOB. Teopusi CTPOECHUS OPraHHMYECKHUX
coenunenuii A.M. byTiepoBa, e€ ocHOBHbIE MON0XKeHUsA. CTPYKTypHbIE (hOPMYJIbI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepuss. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccudpuKalMy OpraHuueckux Bemects. Homenknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTU4ecKas) W TPHUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEHN KJIACCOB OPraHUYECKUX BEIIECTB.

IKcnepumenmanbvrvle MEMOObL USYUEHUA 6EULECINE U UX NPECPAUeHUIL

O3zHakomileHHe ¢ 00pa3liaMi OpraHUYecKUX BEIECTB U MaTepuajgaMu Ha UX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
ONMMCAHUE IEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILEHUI0 OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IUIaBlIeHUEe, OOYTIIMBAaHUE U TOPEHHUE).

Tema 2. Yeneeo0oopoowt

AJNKaHbl: COCTaB M CTPOEHHE, T'OMOJOTMYECKUMH psAa. MeTaH W 3TaH —
MpOCTEHIINE NPEICTABUTENN aJIKaHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBa
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(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYeHUE W
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUNA Psifl. DTHIICH U TMPOIUIIEH —
MpOCTEHIINE NPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuu TUIPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUApPATALMUU, OKHUCICHUA W
MOJINMEPHU3ALIHH ), TOTYYEeHUE U TPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyranuen-1,3: cTpoeHue, BakHeuIne
XUMHYECKUE CBOMCTBA (peakius nonumepuszanuu). [lomydyeHre CUHTETUYECKOTO
KaydyKa U pe3HHBbI.

AJNKUHBI: CcOCTaB M OCOOEHHOCTHM CTPOCHHUS, TOMOJOTUYECKUU Psii.
AuetuneH — TOpOCTEHIIMN MpEeNCTaBUTENb AJKUHOB: COCTaB, CTPOEHUE,
¢bu3nUecKre 1 XMMUYECKUE CBOMCTBA (peakluy TUApUPOBAHNUs, TaJOr€HUPOBAHMS,
rUpaTaluu, TOPeHUs ), MOTyYeHUE U IPUMEHEHHE.

Apensbl. benzon: cocras, cTtpoeHue, GU3MUYECKUE U XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpoBaHUs U HUTPOBAHUs), NOJy4eHHE U NpuMeHenue. Tomyoun:
COCTaB, CTpO€HHEe, (QU3NYEeCKHUe U  XUMUYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJydeHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['‘eHeTnueckasi CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMHA K
Pa3TUYHBIM KJIACCAM.

[IpupoaHbie MCTOYHUKH YrieBoAOponaoB. llpuponHbiii ra3 u mMomyTHbIE
HedTanble ra3pl. HedTh u e€ mpoucxoxaenue. Crocobbl nmepepabOTKu HEPTH:
MEPEroHKa, KPEeKUHI (TePMUYECKUU, KaTaIUTUYECKU), mnupoiaus. I[IpomykTbl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKH.

IKcnepumenmanbvHvle MEMOObL USYUEHUA 6EULECINE U UX NPEEPAUEHULT

O3HakomileHHe ¢ o0Opa3llaMH IJIacTMAacC, KayuyKOB U PE3UHbI, KOJIEKIUU
«Hedtp» u  «Yromp», MOAENIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOreHOMPOU3BOAHBIX, IPOBEICHUE MPAKTUUYECKON padOThI: MOJyUYEHHE ITUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuémmnoie 3a0auu

Bbrunciienuss mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Tema 3. Kucnopoocooeprcauwyue opzanuuecxkue coeOuHeHus

[IpenenbHble OAHOATOMHBIE CHOHUPTHI. MeTaHOI M OSTaHOJ: CTPOCHHUE,
bu3nyueckue MU XMMHYECKHE CBOMCTBA (peaklUMd C aKTUBHBIMU MeETaJlJlaMH,
raJIoreHOBOZIOPO/IaMH, TOpEHHE), NpuUMEeHeHHe. BoaoponHble CBI3U MEXIy
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOoIa U 3TaHOJIa HA OPraHK3M YeJIOBEKa.

MHoroaToMHble  COUPTBHL. DTWICHTJIUKOIb MW  TJIUIEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiuss Ha MHOTroaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [Ipumenenue rauneprHa U 3TUICHTIIMKOJIS.

@deHon: CcTpoeHHE MOJIEKYJbl, (U3MYECKUEe U XHUMHUUYECKHE CBOMCTBA.
Tokcuunocts (henona. [lpumenenue penona.
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Anprerunbl W KeTOHbL. @DopMallbJeruj, ameTaibJeTUaA: CTPOSHUE,
bu3nyecKkue W XUMHUYECKHE CBOWCTBA (pEaKIMHU OKHCICHUS U BOCCTAaHOBIICHUS,
KauyeCTBECHHBIC PEAKIUH ), TIOJyUYCHHUE U TPUMEHEHUE.

AneToH: cTpoeHHe, (U3MUECKHE W XWMHUYECKHE CBOHCTBa (peakiuu
OKHCIICHUSI M BOCCTAHOBIICHUS ), TIOTyYCHHUE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpenebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAS W
YKCYCHasi KUCJIOTBHI: CTPOCHHE, PU3NIECKNE U XUMHUYECKHE CBOWCTBA (CBOWCTBA,
o0Ime Il Kiiacca KUCIOT, PEeaKiysl dTepUPUKAIUH), MTOJIyIeHUE U TIPUMEHEHHE.
CreapuHOBasi U OJCHHOBAs KHUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBLIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IeHCTBHE.

CrnoxHble 2pUpPHl Kak MPOU3BOIHBIE KAapOOHOBBIX KHUCIOT. [ uapomnus
CIIOXHBIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupos. bronorudeckas
POJIb KUPOB.

YrneBonmpl: cocraB, KilaccupUKalus — yriaeBogoB  (MOHO-, 1H- H
nonucaxapuabl). [mroko3a — mpocTeimuii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3NYECKUE M XUMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBHE C
ruapokcuoMm meau(ll), oxucnenue aMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bI), HAXOXKJICHHWE B MPHUPOJE, MPUMECHEHUE,
ounonormueckas poib. DorocuuTe3. OpyKTO3a KaK N30MEpP TIIFOKO3HI.

Caxapo3a — TIpeACTaBUTENb IUCAXapUAOB, THAPOIU3, HAXOXKICHHE B
MIPUPOJIC ¥ PUMCHCHHE.

Kpaxman u memirono3a kak npupoaHbie nmonmuMepsl. CTpoeHne Kpaxmana H
HEeJUTION03bl.  DU3NYECKHe W XUMHYECKHE CBOWCTBAa Kpaxmana (THIPOJIH3,
KayeCTBEHHAsI PEaKIUs C MOJIOM).

IKcnepumenmanbvHvle MEmMoObl USYUEHUA 6EULEeCE U UX NPeepauieHuil

[IpoBenenune, HaOMIOACHWE M OMHCAHWE JEMOHCTPAIIMOHHBIX OIIBITOB:
TOpPEHHE CIUPTOB, KAaYeCTBEHHBIC PEaKIMW OJHOATOMHBIX CIHUPTOB (OKHCIICHHE
staHona okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB  (B3aUMOJICHCTBUE
rmnepuHa ¢ rugapokcuaoM Menu(Il)), ampaerumoB (OKUCICHUE aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcumom wmenu(ll), B3zaumoneicTBue
KpaxMajia C HWOJIOM), TPOBEICHHE MPAKTUUYECKOH pabOThI: CBOHCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

Pacuémmnuwie 3a0auu

Bbancnenus mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTa peaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH).

Tema 4. Az3omcooepircaniue opzanuueckue coeOuHeHus

AmuHbBl. MeTHnaMUH © aHWIMH: COCTaB, CTpOCHHE, (U3HUYECKUE W
XUMHYECKHE CBOMCTBA (TOPEHHE, B3AaMMOCHCTBHE C BOJION M KHUCIOTAMH).

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHHYecKrue coequHeHus. OU3ndecKue
U XHUMHUYECKHE CBOIMCTBA aMHHOKHCIOT (Ha mpuUMepe TiulrHa). buomormueckoe
3HaYCHHE aMUHOKHUCIOT. [lenTumpl.
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benku kak mpupoHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHusa. llepBuuHas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa OEIKOB. XHUMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ICHATypalusi, KaYeCTBEHHbIC PEaKIIUU Ha OCIKH.

IKcnepumenmanvHvie MEmMOObl U3YUEHUA GEULeCmE U UX NPEesPAIICHUN

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

Tema 5. BbICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE MOHSITHS XUMUHM BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEIHSIS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYISIPHBIX COCIMHEHUN —
MOJIUMEPU3ALUS U OJUKOHICHCALIHS.

[Tnactmaccsl (MOAUATUIIEH, MIOJTUTIPOITUJIEH, MOJIMBUHUIIXJIOPUI,
nonucTupod). HarypanbHbIi W CcUHTEeTHUYECKHME Kayuyku (OyTaaueHOBBIH,
XJIOPOTIPCHOBBIM M HW30MPEHOBBIN). BoslokHa: HaTypanbHbIE (XJIOMOK, IMIEPCTh,
mENK), UCKYCCTBEHHBIE (aIleTaTHOE BOJOKHO, BUCKO3a), CHHTETHUECKHE (KallpOH U
JIaBCcaH).

IKcnepumenmanvHvie MEMOObl U3YUEHUA 6EULECINE U UX NPECPAULEHUTL

O3nakoMiieHHe ¢ oOpa3laMu MPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAacCC, Kay4yKOB.

Meosicnpeomemmnoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€H NMPU U3YYEHUH OPraHUYECKON XWMUU
B 10 kiacce oCylecTBIs€TCA Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHSTUW, TaK W TOHSITUHN, SIBIAIOIIUXCS CUCTEMHBIMHU ISl OTIEIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHATHS: SIBJICHWE, HAy4HbIA (aKT,
TUINOTE3a, 3aKOH, TEOpHs, aHalIu3, CHHTE3, KiIacCU(UKAIUsi, MePUOIUYHOCTD,
HaOJII0IcHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE.

®usuka: wMaTepus, OHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HPHEPreTUYECKUd YpOBEHb, BEIIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHUE
BeIlleCTBa, (U3UYCCKUE BETUYMHBI M €IMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJICBOMBI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC NCKOMAeMbIe, TOILIIUBO,
pECYpCHI.

TexHonorusi: NUILEBBIE MPOAYKThI, OCHOBBI PAlMOHAIBLHOIO THUTAHUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE MPEnapaThl, MaTepuaibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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4. TemaTnuyeckoe IVIAHMPOBAHKME, B TOM YHCJIE ¢ Y4eTOM padovel MPOorpaMMbl BOCIIUTAHUSA € YKa3aHHMEM KOJIHYECTBA
4acoB, OTBOAUMBIX HA OCBOCHHE KaKI0H TeMbl Y4eOHOro npeamera « XuMHUsD)

Ne Tema 3aHsTHSA Konnue B Tom uncne JInuHOCTHBIE
.1 CTBO pe3yIbTaThI
4acoB Yp | II3 K CP
1. | Beenenue B kypc. MHCTpyKTaXk. BXOIHON KOHTPOIIB. 2 2
1. O0mas 1 HeOpraHu4veckKass XuMms 22 8 6 8
2. OCHOBHBIE TTIOHATHS U 3aKOHBI XUMHH. 2 2 JIP1.1-1.4,
CamocrosiTesibHas padora: JIP 2.1 -2.3,
CP Nel. Pemenne pacueTHbIX 3aa4 10 (JOpMyJIaM U ypaBHEHHUIO PEaKIUU 2 2 JIP 3.1 -3.3,
3. | llepuonnueckuii 3akoH u [leproauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1. 2 2 JIP 4.1 —-4.4,
N. MeHnneneeBa u CTpo€HHE aTOMa. JIP 5.1 -5.5,
CamocrosiTesibHast padora: JIP 6.1 -6.5,
CP No2. XapakTepuCTUKA 3JIEMEHTA I10 €r0 MOJOKEHHIO B TAOJIHUIIE. 2 2 JP7.1-17.8
4. | CrpoeHue BeliecTna. 2 2
CamocrosiTesibHast padoTa:
CP Ne3. JlucniepcHble CUCTEMBI B IPUPOJE U JIEATEILHOCTH YeJIOBEKa 2 2
5. | Ilpaktrueckoe 3ansatue Nel. Kiaccudukanus HeopraHu4ecKux COSTUHEHNN 1 2 2
UX CBOMCTBA.
6. | IIpaxTrueckoe 3anatue Ne2. XUMHUUECKHUE PEAKIIUH. 2 2
CamocrosiTesibHast pabora:
CP Ne4. CocraBieHne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU C 2 2
HCII0JIb30BAHNEM METO/Ia 3JIEKTPOHHOro OanaHca.
7. | llpaktuueckoe 3anstre No3. MeTasibl 1 HEMETAUTHI. 2 2
8. | Xumus B ObITY. 2 2
HUTOI'O B 1 cemecTpe 24 10 6 8
2. Opranuyveckasi XuMus 34 13 10 11
9. | Teopus cTpoeHHS OPraHUUYECKUX COSTMHEHUH. 2 2 JIP 1.1 - 1.4,
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CamocrosiTesibHas padora:

JIP 2.1 -2.3,

CP Ne5. Pa3Butue oprannueckoit xumuu ao teopur A. M. byrieposa 1 1 JIP 3.1 -3.3,
10. | OcHOBHBIE NOHATHS OPTaHUYECKON XUMHMHU. 2 2 JIP 4.1 — 4.4,
11. | Ilpaktudeckoe 3anstue No4. AnkaHsbl. 2 2 JIP 5.1 -5.5,
CamocrosTebHas padoTa: JIP 6.1 - 6.5,
CP Ne6. CamoCTOSATENBHOE PEIIEHHE 33124 Ha HAXOXKIEHUS MOJIEKYIISPHOI 2 2 [JIP7.1-738
(bopMyIbI Ta3000pa3HOTO YIIEBOJOPOIA.
12. | [Ipaktuueckoe 3anstue Ne5. AnkeHbl. J{ueHbI 1 KayuyyKu. 2 2
CamocrosiTesibHast padoTa:
CP Ne7. Kayuyku. Pezuna 2 2
13. | ANKUHBI. 2 2
CamocrosiTesibHast pabora:
CP Ne8. CocraBnenue Gopmysin H30MEpPOB HEMPEIETbHBIX YTIEBOJOPO/IOB. 2 2
14. | ApeHsl. 2 2
CamocrosiTesibHast padoTa:
CP Ne9. ITpupoHbie HCTOYHUKU YTIEBOIOPOIOB. 2 2
15. | [Ipaktueckoe 3anarue Ne6. Criuptbl. DEHOIBI. 2 2
16. | [Ipaktiueckoe 3anarue Ne7. Anpaeruasl. KapOoHOBBIE KHCTIOTHI. 2 2
17. | Cnoxuble 3¢uUpbl. YTIEBOIBI. 2 2
CamocrosiTesibHast padora:
CP Nel0. Mbuia, cMHTETHYECKHE MOFOIIIUE CPE/ICTBA 2 2
18. | A3oTcoaepxaliue OpraHuuecKiue COeIMHECHHUSL. 2 2
19. | Ilpaktuyeckoe 3anstue Ne§. [lomumepsl. 2 2
20. | KonTtposbHas pabota 1
HUTOI'O Bo 2 cemecTpe 34 13 10 11

IIpomexxyTouHas aTTecTauus 6 popme:

maddepenumpoBanHoro 3a4dera B 1 cemectpe
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BCEI'O 10O JUCHHUIIVIMHE:

S8

23

16

19

VP — ypok; I13 — npaktrueckue 3austust; K — koncynpranum; CP — camocrositensHas pabora.
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5. MaTepuaJibHO-TeXHUYECKOe o0ecneyeHue npenogaBaHus y4eOHOro

npeaMera «XuMus»

OcBoenue nporpaMMmbl y4eOHOTO MpeAMeTa « XUMHUS» MpenoaracT HalIuuue
yuyeOHOro kaOuHeTra «XHMHH, JKOJOTMUECKHMX OCHOB MPHUPOJONOJIb30BAHUS U
OCHOB 9KOJIOTMUECKOI'O IIpaBa», B KOTOPOM HMEETCSI BO3MOXKHOCTh O0ECIICUUTh
CBOOOJHBIN NTOCTYN B ceThb MHTepHET BO BpeMsi y4eOHOro 3aHSITUS U B MEPUOA
BHEY4YEOHOH ESITeIbHOCTU O0Yy4aroIIMXcs (JIEKTPOHHBIM KHUTAM, MPaKTUKyMaM,
TeCTaM), IpPEeAYyCMOTpeHa JUCTaHLMOHHas ¢(opma (paboTa uepe3 HHTEpHET

pecypchl, paboTa B cHCTEME JIUCTAHIIMOHHOTO OOy4YeHHs Ha oOydaromeil
mwiatgpopme Moodle T.11.).

Oobopyooeanue yueonozo kabunema:

1. mocamoyHbie MeCTa MO KOJIUYECTBY CTY/ICHTOB;

2. pabouee MecTo MpernoaaBaTes;

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

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

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

5. HaTypanbHbIe 0OBEKTHI, MOJEIH

Texnuueckue cpeocmea odyuenus:

— KOMIIBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CIIeUeHUEM
— MYJBTUMEIUATIPOCKTOP

— TPOEKIIMOHHBIN YKpaH

— CKaun

— BHUJEO - U MYJbTUMEINAPECYPCHI IO XUMUH.

B Oubnuoteunblt QOHI BXOAAT Y4YEOHUKH U Y4eOHO-METOJUYECKHE
koMIuiekThl (YMK), pekoMeH0BaHHbIE WIIM JOMYIIEHHbIE JIJIS UCIIOJNIb30BAaHUS B

HpO(I)CCCI/IOHaJIBHBIX O6paSOBaTCHBHBIX opraHu3anuiax, PCAINIYIOIINX
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oOpa3oBaTeIpbHYI0 MPOrpaMMy CpEIHEro oO0Iero oOpa3oBaHHMs B Ipeiaeiiax
ocsoeHnust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUS.

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

B mporecce ocBoeHUS TPOrpaMMbl YU4eOHOW TUCIMILTAHBI « XUMUS» CTYICHTHI
UMEIOT BO3MOXKHOCTH JOCTYIA K 3JICKTPOHHBIM y4eOHBIM MaTepuajgaM 10 XUMUH,
UMEIOIIUMCSI B CBOOOJHOM JOCTyIe B ceTd MHTEpHET (PJICKTPOHHBIM KHHTaM,
MPaKTUKyMaM, TecTaM, U Jp.).

CpencrtBa oOyuYeHHs MPU AMCTAHIMOHHOW ¢opMe (HOPMATHBHO-CIIPABOYHAS

auTEpPaTypa, KOMIUIEKT IUIAKAaTOB, TEMATUYECKUX CTEHIIOB, WHCTPYKLIHOHHBIC
CTEHJbI, MYJbTUMEIUNHBIM KOMIUIEKC, JIOKAJIbHAsI CETh KOJUIEIXKA, CHCTEMA
JMCTAHIIMOHHOTO 00ydeHHusi Ha oOydaromiei 1uiatdhopme Moodle, mporpammuoe
obecrnieueHue oOmero M MNpodeccuoHaTIbHOTO Ha3HAYCHUsS, KOMIUICKT y4eOHO-
METOAUYECKOW JOKYMEHTAIlMM, 3aroTOBJICHHBIE MaTepualibl A peanu3aluu
MPAKTUKH B YCJIOBUU JUCTAHIIMOHHOTO 00yUYeHHE)

B ycnoBHsIX TUCTAaHIIMOHHOTO O0YYEHUS:

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

- BCsl HE0OX0AuMas TOKyYMEHTAIUs BBICBUIAETCA 110 AJIEKTPOHHOM MOYTe;

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

- BBITIOJIHEHHBIE 3a/IaHUsI COOMPAIOTCS B ApXUB U OTHPABIISIIOTCS Ha 00J1aKO;

- 3a4eT, KOHTpOJbHas paboTa WIM 3K3aMEH OCYILIECTBIseTcs B (opme

TeraeKkoHpepeHIu B mporpamme Zoom, yepes miarpopmy MOODLE.

NudopmannonHoe odecnevyenmne
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yupexaenuit cpesl. npod. odpazosanus. — M., 2022.
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Xumus 115 npodeccuil U CreruaibHOCTEH TEXHUYECKOTO MPoduist. DIEKTPOHHOE
MpUIOKEHHE (3JIEKTPOHHOE yueOHOE U3JJaHue) IS CTYI. YUPEKACHUM cpell. pod.
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6. l'abpuenasn O. C. u Op. Xumus mis npodeccuil W cHenuaaIbHOCTEH
TEXHUYECKOro Npoduist (3IEKTPOHHOE MPUIIOKEHHUE).

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

8. Epoxun IO.M. COOpHUK TECTOBBIX 3aJlaHUN MO XUMHUH: yuel. mocooue
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JIEKTPOHHBbIC MH(OPMALMOHHBbIE PeCypPChl

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

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

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

4. www. chem. msu. su (OnexkTpoHHas OUOINOTEKA IO XUMUH).

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

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

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

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

9. www. chemistry-chemists. com (9IeKTpOHHBIA XypHal «XUMHKA U
XUMHS»)
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