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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM INPOT'PAMMBI
YUYEBHOU JUCIHIUITJIMHbI

1.1 MecTo AMCUMIIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHON NPOrpaMMbl

VueOnast qucnuruimHa «XHUMHS» SBISIETCS 00s3aTeNbHON 4acThio 0011e00pa3oBaTeIbHOIO
[IUKJIa OCHOBHOHM 00pa3oBartenbHO# nporpammsl B cootBeTcTBHH ¢ PI'OC mo crermansHoct 25.02.08
JKenmiayaTanus 0ecnMIOTHBIX ABHALIMOHHBIX CHCTEM

1.2 leab AMCHUIIMHBI

Copepxanue TpOTrpaMMBbl 00IIE0OpaA30BATEIBHON TUCIUIUIMHBI «XHUMHS» HAMPABICHO Ha
JOCTH)KCHHE PE3yJIhbTaTOB €€ M3y4eHHs B cOoOTBeTCTBUHU ¢ TpeboBanmsimu OI'OC COO c¢ yderom
npodeccuonansHoi HanpasieHHOcTH PI'OC CIIO.

1.3 Ilnanupyemble pe3yJbTaThl 0CBOECHHUS AU CHUIITUHBI

1.3.1 B pamkax nporpaMmbl 0011€00pa30BaTEJbHON JUCHUIUVIMHBI  «XUMHSI»
00y4aIOIMMHUCS 0CBAMBAIOTCSH JUYHOCTHbIE Pe3yJIbTAaThl B YACTH:

1) rpak1aHCKOTO BOCIIMTAHUSA:
- ¢(hOpMHUPOBAHHOCTH I'PAKTAHCKON TTO3UIIMU 00YJaIOMIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiicKkoro o0IIecTBa;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHUS:

- LIGHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IPUPOTHOMY
HACJIeINI0, TAMSTHUKAM, TPaIuIisIM HapoaoB Poccun, noctmwkenusiMm Poccuu B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTHUSIX U TPYAE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
- OCO3HaHHE TyXOBHBIX [IEHHOCTEH POCCUICKOTO HAPOa;

4) 5CTETUYECKOTO BOCIIUTAHUS:
- 3CTETUYECKOE OTHOILICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPUECTBA,
criopTa, TpyJa U OOIIECTBEHHBIX OTHOIICHHH;

5) ¢u3nueckoro BOCIIUTAHUS:
- c(hopMUPOBAHHOCTH 3I0POBOTO U O€30MAaCHOTO 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY
3JI0pOBBIO;

6) TPyIOBOTO BOCIIUTAHHUS:

-TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKON U COLMATbHON HAMPaBIECHHOCTH,

CTIIOCOOHOCTh HHUITMHPOBATH, INITAHUPOBATH 1 CAMOCTOSATEIBHO BBITIOIHSTH TAKYIO JESITEIHbHOCTD;

7) 3KOJOrMYECKOT'0 BOCIIUTAHMS:
- c(hOpMUPOBAHHOCTH JKOJOTUYECKON KYyJbTYPHI, TIOHUMAHUE BIMSHUS COIUAIBEHO-IKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSIHWE MPUPOAHOM M COLMANbHOW Cpeibl, OCO3HaHUE II00ATbHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

8) LIeHHOCTH HayYHOI'O IO3HAHUS:
- c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIIECTBEHHOHN MPAKTUKK, OCHOBAaHHOT'O HA JUAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecTa B TIOJHUKYJIBTYPHOM MHUDE.

1.3.2 B pamkax mnporpamMmMsbl 0011e00pPa30BATEJbHON JAUCHMINVIMHBI  «XHUMHA»
00y4aloIHMHUCSH 0CBAMBAKTCS MeTanpeIMeTHbIe Pe3yJIbTaThl:

1) oBnasieHne yHUBEpPCATbHBIMU Y4EOHBIMU ITO3HABATEIBHBIMH JICHCTBUSMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:
- CAaMOCTOATENBHO (POPMYJIMPOBATh U AKTYaJIM3UPOBATh IPOOIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

0) 60a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:
- BJIaJICTh HAaBBIKAMH y4e€OHO-HCCIIEI0BATENbCKON U MPOEKTHOM 1eATEIbHOCTH, HAaBBIKAMU pa3peleHus
npo0em;

B) paboTa ¢ uHpopmaImei:



- BJAJIeTh HAaBBIKAMHU MOIy4YeHHs] MHGOPMAlMU U3 HCTOYHHMKOB pPAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBISTh TIOUCK, aHAIHN3, CHCTEMATH3aIMI0 U MHTEPIIPETALNI0 HH(DOPMALIUY PA3THYHBIX BUIOB U
(dbopM mpescTaBiIeHUS;

2) oBlaJIcHUE YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JIEHCTBUSIMHU:

a) oOmieHue:
- OCYIIECTBJIATH KOMMYHHKAIIMH BO BCeX c(hepax >KU3HU;

0) coBMeCTHas JesITeIbHOCTD:
- MIOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U HHIUBUAYAIbHON PaOOTHI;

3) oBiazieHNe YHUBEPCAIbHBIMU PETYJIATUBHBIMU JICHCTBUSMU:

a) CaMOOpraHu3aIus:
- CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATEIbHYIO JESATEIbHOCTh, BBIBIATH MPOOJIEMbI, CTAaBUTh U
(dbopMyaHpoBaTh COOCTBEHHBIE 337a4l B 00Pa30BATEIbHOM NEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

0) CaMOKOHTPOJIb:
- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIISM;

B) YMOIIMOHAJIbHBIA UHTEJUIEKT, MPEIoIaralomuii copMrupoBaHHOCTS:
- CaMOCO3HaHMs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHUE, BUAETH
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHON IMOIIMOHAIBHON c(epbl, OBITh YBEPEHHBIM B ce0e;

T) IPUHATHE Ce0sl U IPYTHX JIIOICH:
- IpUHUMATH ce0sl, IOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA.

1.3.3 B pamkax mnporpaMmmbl 0011€00pa30BaATEJbHON JIUCHUIUVIMHBI  «XUMHSI»
00y4aloIUMHUCH 0CBAMBAIOTCS NpeAMeTHbIE Pe3y/IbTAThI:

1) chopMupPOBaHHOCTH MPEACTABICHUI: O XUMHUECKON COCTABIISIIONICH eCTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJTU XUMHH B IIO3HAHUU SIBIICHUH IPUPOIBI, B POPMUPOBAHUN MBITIIICHUS U KYJIBTYPBI
JUYHOCTH, €€ QYHKIIMOHATIHHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIIeHHs TPAKTUIECKUX 3371249 U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

2) BNaJieHHe CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMHUYECKHIl JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-2JIeKTPOHHBIC OPOUTAIN ATOMOB,
HOH, MOJIEKYJa, BAJEHTHOCTb, JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHMCIEHMS, XMMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00BbEM, YIIepOAHbIN CKelleT, (PyHKIMOHAIbHAS TPYIIa, paguKal,
M30MEpPHsL, U30MEPBI, TOMOJIOTMYECKUH Psijl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- M a30TCOAEPKALNE
COEIMHEHMS, OMOJIOTUYECKH AaKTHUBHbBIE BELIECTBA (YIJI€BOJbI, >KUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPUCTAJUIMYECKas pEIIeTKa, THIIbI
XUMHUYECKUX peakluui (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE, AK30-U HHAOTEPMUYECKUE, PEAKIUU
MOHHOTO OOMEHa), pPacTBOp, 3JEKTPOJUTHI, HEIIEKTPOIUTHI, HIIEKTPOJIUTHYECKAs JAUCCOLUALIMS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOH peakliii, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUs XUMHMYECKOro CTpOEHMsS opraHuyeckux BemecTB A.M. bytnepoBa, Tteopus
3JIEKTPOJIUTUYECKON Juccounanuu, nepuoanueckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
coCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAHUM Ba)KHEWIUX HEOPraHWYECKUX U OPraHMYeCKHX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIILHOCTH YEIOBEKa,;

3) chopMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU M B3aUMOCBSI3b U3YUEHHBIX
MOHATUN, TPUMEHATH COOTBETCTBYIOLIUME IIOHATUS TPU ONUCAHUU CTPOCHHUSI M  CBOICTB
HEOPraHMYECKHUX U OPraHUYECKHX BEIIECTB U MX MPEBPAIlCHUI; BBIABIATH B3aUMOCBSA3b XUMHUECKUX
3HaHUH C MOHATUSIMH U MPEJCTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX NPEIMETOB;

4) chopMHpPOBAaHHOCTP YMEHMH HCIIOJIb30BAaTh HAWMEHOBAHHUS XHMHUYECKHUX COEJIMHEHUN
MEXIYHApOAHOTO COI03a TEOPETUUECKOM U MPUKIIATHON XMMUU U TPUBUAJIbHBIE HA3BAHMS BAXKHEUIIINX
BELIECTB (3TUJIEH, alleTHIIEH, TIUIEeprH, GeHo, popMalIbIerul, YKCyCHasi KUCIO0Ta, TIULIH, YTrapHbIHA
ra3, yrJIeKUCJIbId Ta3, aMMHUaK, TallleHas M3BECTb, HEralleHas W3BECTh, MUThEBAsl COAA U JPYTHUX),
COCTaBJIATh (POPMYJIbI HEOPraHUYECKUX M OPraHUYECKUX BEILIECTB, YPAaBHEHUS XUMUYECKUX PEaKIHil,
OOBSICHSITh HMX  CMBICHT, TMOATBEPXKAAaTh  XapaKTEpPHbIE XUMHUYECKHE CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIMMHU AKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUN XUMHUYECKUX PEaKIIHii;



5) chopmMHpOBaHHOCTH YMEHUHN YCTaHABIMBATH IPUHA]ICKHOCTh N3YUEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BELIECTB K OINpEAEIEHHBIM KilaccaM M TpyNIaM COEOUHEHHH, XapakTepu3oBaTh HMX
COCTaB M BaXKHEWIIME CBOICTBA; OMPEAENATh BHUABI XMMHUECKHUX CBfA3€H (KOBaJleHTHasi, MOHHAas,
METaJUIMYeCKas, BOJOPOJHAs), TUIBl KPUCTAJUIMYECKUX PEHIETOK BEIIECTB; KIacCU(UIIMPOBATH
XUMHUYECKUE PEAKIINH;

6) BiazeHUE OCHOBHBIMH METOJIaMU HAy4YHOI'O ITO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUUI
(nabnrogeHue, n3MepeHue, SKCIIePUMEHT, MOJIETUPOBAHUE);

7) chOpMHPOBAHHOCTh YMEHHUI MPOBOAUTH PACUETHI M0 XMMUYECKUM (POpPMyJiaM U ypaBHEHUSAM
XUMHUYECKHUX PEaKIHid C UCTIOJIb30BaHNuEM (PU3NYECKUX BETUUYHH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIE YCIOBHUSI) ra30B, KOJIMYECTBA BEILIECTBA;
HCII0JIb30BATh CUCTEMHbIE XUMUYECKNE 3HAHUS JJIS IPUHATHS PELICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

8) chOopMUPOBAHHOCTH YMEHUN IUJIAHUPOBATh M BBIIOJHITH XUMHUYECKHH HSKCHEPUMEHT
(npeBpallleHUs1 OPraHUYeCKUX BEIIECTB IPU HArPEBAHUH, I10JIyYEHHUE 3TUIIEHA U U3YUYEHUE €O CBONCTB,
KaueCTBEHHbIC PEaKIMM Ha ajbJETUIbl, KpaxMal, YKCYCHYIO KHCIOTY; JeHaTypauus OelKOB INpHU
HarpeBaHWH, IIBETHHIC PEAaKLIUU OEJIKOB; MPOBOIUTH PEAKIIMH MOHHOTO OOMEHa, ONPENENsTh CPery
BOJHBIX PAacTBOPOB, KAYECTBEHHbIE PEAKIIMHU Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHWUSL; pelIaTh SKCIEPUMEHTANIbHBIE 3a/1auu 110 TeMaM "Metasuibl" u "Hemeramibl'") B COOTBETCTBUM
C TMpaBWIaMH TEXHUKM O€30MacHOCTH TMpH oOpalleHuu ¢ BelecTBaMU U JIabopaTOpPHBIM
000pyIOBaHUEM; TIPENICTABIIATEH PE3YIBTATHl XUMHYECKOTO SKCIIEPUMEHTA B (hopMme 3amucu ypaBHEHUIH
COOTBETCTBYIOIIUX peakluil U GopMyIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

9) chopMHpPOBaHHOCTh YMEHUS AHAIM3UPOBATH XMMHUYECKYI0 WH(POpPMANHNIO, MOTy4aeMyro H3
Pa3HbIX UCTOYHUKOB (CpeICTB MaccoBOW MH(pOpMalnu, ceTb IHTEpHET U Apyrue);

10) cdhopMuUpOBaHHOCTH yMEHUH COOJIOAATh TpaBWJIa SKOJOTHMYECKH MEIeco00pa3Horo
MOBE/ICHUS B OBITY M TPYAOBOH JESATENBHOCTU B LEJISIX COXPAHEHHsI CBOETO 3[I0POBBS U OKPY KAIOIIEH
MIPUPOJHON CpElbl; YYUTHIBATH OINACHOCTb BO3JEHUCTBUS HA JKHUBBIE OPraHU3MBbl OIPENEICHHBIX
BEILIECTB, IOHUMAs
CMBICJI ITOKA3aTeNsl MPEAEIbHOM TOIyCTUMOM KOHIICHTPALIWH;

11) nns oOyuwaromuxcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBBS: C(HOPMHUPOBAHHOCTH
YMEHHS MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHMUYECKHUX
SIBJICHHI;

12) nns cienblx U CIa0OBUIANIUX O0YyYarOMUXCs: CPOPMHUPOBAHHOCTh YMEHHUS MCIIOIb30BaATh
penbedHO ToYeuHyto cucteMy obo3Hauenuit JI. bpaitns s 3anucu xumudeckux Gopmyi.

1.3.4 B pamkax mnporpamMmbl y4eO0HOH JUCHHUILUIMHBI O0Yy4YAIOIIMMHUCH OCBaNBAIOTCS
Ju4HOcTHbIe pe3yabTatbl (JIP) B coorBerctBum ¢ TtpedoBanmavmu PIroC CIHO no
cnenuagbHocTu 25.02.08 Dxenuryaranus 6eCNUJIOTHBIX ABHAIIMOHHBIX CHCTEM

JINYHOCTHBIE Pe3yJabTaThI Kon 1nuHOCTHBIX
peaiM3aiiu NPOorpaMMbl BOCIIUTAHUSA pe3yJabTaToB
(Oeckpunmopwi) peanu3anuu
nporpaMMblI
BOCIIMTAHUS

[IposiBnsromuid ¥ AEMOHCTPUPYIOLIMM  yBaXXEHUE K JIOAIM  TpyAa,
OCO3HAIOIIMKA  IIEHHOCTh  cOOCTBeHHOro  Tpyaa. Crpemsmuiics K
(GOopMHpOBaHHIO B CETEBOM cpele JMYHOCTHO U MPOECCHOHATIBLHOIO
KOHCTPYKTUBHOI'O «IIH(POBOTO ciae1a»

JIP 4

Cobmoaronuii ¥ mponaraHANuPYIONIHA MpaBuiia 30POBOTO U OE30MMacCHOTO
obpaza KHW3HHM, CIOpPTA; MPEAYNPEKIAOMUNA JTUO0 MPEOI0ICBAIOIINN JIP 9
3aBHCHMOCTH OT QJIKOTOJIs, TabaKa, ICUXOAKTHUBHBIX BEIIECTB, a3aPTHBIX UTP U




T.1. COXpaHAOLMUI ICUXOJOTUYECKYIO YCTONYMBOCTD B CUTYaTUBHO CIOXHBIX
WUJIU CTPEMUTENIBHO MEHSIOIIMXCS CUTYalUIX

3a0oTsAmumiicss O 3alUTe OKPYXAamomel cpeapl, COOCTBEHHOM U YyXOH

. JIP 10
©€30I1aCHOCTH, B TOM 4ucIIe IU(PPOBOI

1.3.5 Conep:xanue TMCUMIIMHBI « XHUMHSD> OPUEHTHPOBAHO HA MOJATOTOBKY 00Y4al0IIUXCs
K OCBOEHUIO MpodeccHOHATBHBIX MoayJeil mo cnemuaabHocTH 25.02.08 Ixcmryaranus
0eCnNMJIOTHBIX ABMAIMOHHBIX CHCTEM M OBJIA/JICHUIO NMPO(eCcCHOHAIbHBIMU KOMIETEHIUSIMU
(IIK):
ITIK 1.5. OcymiecTBasTh KOMIUIEKC MEPOIIPUATHHN IO MPOBEPKE UCIIPABHOCTH, PAOOTOCTIOCOOHOCTH
U TOTOBHOCTH JTUCTAHIIMOHHO MHUJIOTUPYEMBIX BO3AYIIHBIX CYJIOB CaMOJIETHOIO THIA, CTaHIUU
BHEUIHEr0 IMWJIOTa, CHUCTEM OOeCHEeYeHUs TOJETOB M UuX (QYHKIUOHAJIBHBIX JJIEMEHTOB K
HCI0JIb30BAaHUIO 110 HA3HAUEHHUIO.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bup yuedHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOM 1M CHHIIIMHbI 78
BT. 4..

- TEOpETUYECKHUE 3aHATHUS 46
B TOM YHCJIC IPOPECCHOHATFHO OPHEHTUPOBAHHBIC TEOPETUICCKHE 6
3aHATUS

- MPAKTUYECKUE 3aHATHSA (€CIIU TPETYCMOTPEHO) 26
B TOM YHCJIEe TPO(HEeCCHOHATLHO OPHCHTUPOBAHHBIC MPAKTUYCCKUE 4
3aHATHS

- caMocCTosTeNbHas paboTa 6

IIpome:xyTouHast arTrecTanus (U@ epeHupoBaHHBIN 3a4eT)




2.2. TemaTnveckuii IJIaH U co/iep:KaHue y4eOHOH TUCHMILVINHBI «XUMHSD)

HanmenoBanmue Conep:xxanue yueOHOro MaTepuaJia u ()OpMbl OPraHU3ALMHU AeSATEJTbHOCTH 00YYAOIIHXCS Oo6beMm B
pa3aesioB H TeM yacax
1 cemecTp
Pa3jnen 1. Heoprannyeckas u o0masi XuMust 32
Tema 1.1 OcHoBHBIE Conepxanue 2
MOHATUS U 3aKOHBI 1 2
XUMHIA. MeTobl [ToHSITHS: XUMHYECKUN IJIEMEHT , BEUIECTBO, MOJICKYJA, BAJICHTHOCTh, MHJEKC, KOI(D(MUIIMEHT, XUMUYCCKUN
[O3HAHMS B XUMHUHI 9JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEJIbHbIE aTOMHAsi W MOJEKYJsIpHas Macchl, MOH, aJUIOTPOIUS, HU30TOIIbI,
XUMUYECKAsT CBSA3b, 3JEKTPOOTPULIATEIBbHOCTh, BaJEHTHOCTb, CTENEHb OKHUCJIEHUS, MOJb, MOJISIpHAs Macca,
MOJISIpHBI  00beM. OCHOBHBIX 3aKOHBI XHMHH: COXPAaHEHHS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEepUOANYECKU 3aK0H, popMynupoBaHue ux. HaydHble METOJbI MO3HAHUS BEIIECTB U XMMHYECKHUX SBIICHUH.
Ponpb skcnepumenTa u Teopun B Xxumuu. MojiennpoBaHie XMMUUECKUX MporieccoB. OCHOBHBIE TEOPETUUECKUE
OCHOBBI XUMUHU.
Jlomansee 3ananue: Urenue u ananu3 aurepatypsr: [1] ctp. 74-78
Tema 1.2 Coaep:xkanue 2
[Tepnognuecknii 3akon | 1 CyIHOCT, MEHJIENEEeBCKOM M COBpeMeHHOU (opMyIupoBok mnepuoauyeckoro 3akoHa J[.M. Menzaeneesa. 2
u [lepnonnueckas I Ipn4rHHO-CIEACTBEHHBIE CBA3U MEKy CTPOCHHEM aTOMA M 3aKOHOMEPHOCTSIMA U3MEHEHHM CBOMCTB 2JIEMEHTOB
CUCTEMAa XMMMUYECKUX 1 00pa30BaHHBIX UMU BEILIECTB B Mepuojax u rpymmax. AtoMm. M3oromnsl. AToMHBIE opOUTanu. S-, P-aneMeHTsl,
anemenToB J[.1. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX O0OJOYEK aTOMOB IMEPEXOAHBIX 3JIeMEHTOB. Ileproanueckuii 3akoH U
Menpeneesa. Ilepuoauueckas cucrema xuMuueckux aneMeHToB .M. Menaeneesa
Cospemennoe Jlomaninee 3ananue: Urenne u ananu3 mureparypsl: [1] crp. 86-90
MPE/ICTABICHHUE O
CTPOEHHH aTomMa
Tema 1.3 Bemectso. Conepxanue 2
XuMUYeCcKas CBA3b. 1 KadecTBEeHHBIN 1 KOJTMYECTBEHHBIN COCTAB BEMIECTBA. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSI. 2

Teopuss XuMHUECKON
CBSI3H.

[TprurHBl MHOTOOOpa3usi BELIECTB: HM30MEPUs, TOMOJIOTHUS, AJUIOTPOIUS. OOBACHATH: 3aBHCUMOCTh CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOEHUS; MPHUPOJAa XUMHUYECKOW CBSI3U (MOHHOM, KOBAJIEHTHOH, METaJUIMYECKOM
.KoBaneHnTHast cBs3b, €€ pPa3HOBUIHOCTH M MEXaHM3Mbl O0pa30BaHUs. DIEKTPOOTpHLATENbHOCTh. CTemneHb
OKHCJIEHUS U BAJICHTHOCTh XUMHYECKHUX 271€MEHTOB. MoHHas cBsA3b. KaTnoHBI 1 aHHOHBL. MeTayundeckas CBA3b.
Bonopoanas cBsizb. 3014, Te€lU, TOHITHUS O KOJJIOMIAX




Jomaninee 3ananue: Urenne u ananmu3 gurepartypsl: [1] crp. 72-76

Tema 1.4
Knaccudukanus

XUMHYCCKUX pCaKIuu.

OxucnauTenpHo-
BOCCTaHOBUTEIIHbIC
peakuuu. JIEeKTPOIN3
pPacTBOPOB H
pacIIaBoB.

Conep:xkanue

1 [lonaTusMu MoIsipHas Macca, MOJIb, MOJIAPHBIH 00BEM ra3000pa3HbIX BELIECTB, YPABHEHUE PEAKIIMU, PACUETHI
no Qopmynam U ypaBHeHUAM peakiuil. CyIHOCTh XMMHUYECKHX HporeccoB. Knaccudukanus peaxiuil mo
pa3iauuHbIM npu3HakaM. [IoHATHS: OKHCIEHHE, BOCCTAHOBIIEHUE, OKUCIIUTENDL, BOCCTaHOBUTENb. CocTaBiieHue
YpaBHEHU peakUuil U paccTaHOBKa KOA(DPHUIIMEHTOB METOIOM 3JIEKTPOHHOTO OaslaHca. DIEKTPOIU3 PaciljiaBOB
U PacTBOPOB.

Jlomarnnee 3aganve: Yrenue u anaaus aureparypsl: [1] crp. 102-106

Tema 1.5 Bona xak
pactBopuTeNb. TUnbl
pactBopoB. Teopus
ANEKTPOIUTUYECKON
JUCCOLMALIUU.
Pewenne pacueTHbIx
3a/1a4 ¢
WCIIOJIb30BaHUEM
MacCOBOM 101
pacTBOPEHHOTO
BEILIECTBA

Conepxanue

1
Ilonstus: PaCTBOPLBI, JJICKTPOJIIUT, HEIJICKTPOJIUT, IJICKTPOJIUTHYICCKAA AUCCOIHAIIU. OCHOBHBIE TOJIOKECHUS

TEOPHUH NIEKTPOJUTUYECKON aucconuanuu. SBiaeHus, NpoUCXOAAIIMe IIPU PACTBOPEHUH BELECTB, Pa3pyiienue
KPUCTAJNIMYECKOM pelleTky, Auccounanus, ruaparauus, auddysus YucTtele BemiectBa U cMecH, VcTuHHbIE
pactBopsbl, PacTBopenune kak (pu3nko-xuMudeckuit mporecc, CrocoObl BEIpaKEHUS! KOHIIEHTPAIIMKA PAaCTBOPOB:
MaccoBasi 10J11 paCTBOPEHHOT 0 BellecTBa, J(uccouuariys 3JeKTPOJIUTOB B BOAHBIX pacTBopax. CUIIbHBIE U clla0ble
AIIEKTPOJINTHI.

JlomairHee 3a1anue: Urenne u ananus aureparypst: [1] ctp. 96-100

Hpmbeccnonanbﬂo OPUCHTHPOBAHHOE€ COACPKAHUC

2 l Hcnons3oBaHue OJICKTPOJHUTOB B OCCIUIIOTHBIX ABHAITMOHHBIX CUCTCMax

I[OM&HIHGC 3aIaHUC: TTIOATOTOBUTE CPABHUTCIIbHYIO XapaKTCPHUCTUKY TBEPABIX SJICKTPOJIUTOB UCIIOJIbB3YEMBIC B
KOMIIbIOTCPHBIX CUCTCMAX

CamocrosiTejibHas padoTa

Pemienue 3aga4d Ha OIMPCACIICHUC MacCOBOM J0JI1 BEIIECTBA

Tema 1.6 Peaxkuu
MOHHOr'0 OOMEHa,
Cpena BOJAHBIX
pPacTBOpPOB: KUcas,
HEWTpaJbHas,
HIeJI0YHasl.
Bonopoansrit
noka3zarens (PH)

Conepxanue

1 Peakmuu monHOTO 0OMEHA, HYyIIHE C 00pa30BaHUEM BOJIbI, OCAIKa U Ta3a. BO3MOXKHOCTEH MpOTEeKaHUs peaKIny.
Cpena pacTBOpOB coJield, 00pa30BaHHBIX AMEKTPOIUTAMU PAZTUIHON CHJIIBI.

Jlomarnee 3aganue: Yrenue u ananu3 gutepatypsl: [1] ctp. 92-96

IIpakTHYecKHe 3aHATHA

1 Teopust 3AEKTPOTUTUYECKON AUCCOUALINHI




pactBopa. ['maposn3
coJseit

KauecTBeHHEIC PCaKMu Ha NOHLL

Tema 1.7 CkopocTh Conepxanue 4
peakiuu, ee 1 3anaun ¢ ucnoib30BaHueM GopMyIl U ypaBHEHUI. XapakTEepUCTUKA Pa3IMUHBIX BEIIECTB B CBETE TEOPUH 4
3aBUCUMOCTD OT AIEKTPOIUTUYECKON AUCCOLUALIMH. Y PABHEHUS PEAKIINU, OTPAXKAIOIIUX CBOMCTBA U CKOPOCTh XUMHUYECKUX
pa3IuuHbIX (PaKTOPOB. npoueccos. OmnpenenaeHne U MaTeMaTUYECKOE BhIPAXKEHUE CKOPOCTH XUMUYECKol peakiuu. DakTopsl,
Karanus. O6patumoctsb BIIUSIIONINE HA CKOPOCTh XMMHYECKOUN peakIui. 3aBUCUMOCTh CKOPOCTH XUMMUYECKON PEAKIIUU U TTOJIOKEHUS
peakuii. XUMUYECKOe XUMHYECKOT'0 PaBHOBECHS OT pa3au4HbIX (pakTopoB TemnoBoil apdexT peaknu, KaTanus, XkMUIECKOe
pPaBHOBECHE U CIIOCOOBI paBHoBecue. [IpaBuiia cMeleHrss XUMUYECKOT0 paBHOBECH. Y paBHEHHUsI 3aKOHA JEHCTBYIOIIUX Macc.
€ro CMeleHus Jlomaninee 3aaanue: UreHue u ananu3 aureparypsl: [2] crp. 120-134
Tema 1.8 Coaep:xkanue 8
Knaccugukanus 1 XapakTepucTUKa CBOMCTB OCHOBAHUH U COJIEH, OKCUOB, KUCIIOT B CBETE TEOPUH NIEKTPOIUTUIECKON 4
HEOPTraHUYECKHUX JTUCCOLMAIIMU. Y paBHEHUS PeaKIMii ¢ yYacTHEM HEOpPraHMYEeCKUX COCTUHEHUI. Y paBHEHHs peaklni,
COETUHEHUI. XapaKTEePU3YIOIIMX CBOMCTBA YKA3aHHOTO MeTalljla. XapaKTEepPUCTHKA COCTaBa, CTPOCHUsI, CBOMCTB, MOJIYUYCHUS U
XUMHYECKUE CBOMCTBA MPUMEHEHHUS BAKHEHIINX METAUIOB. DNEKTPOXUMHUUECKUN Psii HAPsDKEHUH MeTaiioB, O01me crocoObl
OCHOBHBIX nosrydeHus MetayioB. [ToHsTHE 0 KOppo3un MeTauoB. CriocoObl 3alUTH OT KOPPO3UH. Y paBHEHUH peakIni,
HEOPTaHUYECKHUX XapaKTEPU3YIOIIKUX CBOMCTBA YKA3aHHOTO HEMETaJlJIa. XapaKTepUCTUKA COCTaBa, CTPOEHHUS, CBOWCTB,
COeTMHEHUI. MeTallbl. MOJIyYEHUSI U TPUMEHEHHU S BAKHEUIIIUX HeMEeTaI0B. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA TUITMYHBIX
Hewmerannst HeMeTa/uioB. O01as XapakTepUCTHKA MOATPYIIIbI TaJIOT€HOB
JlomarHee 3aganue: Yrenue u anaau3 autepatypsl: [2] ctp. 54-58
IIpakTHyeckne 3aHATHSA 2
3 | Meramsl
IIpodeccnonaibHO OpHEHTHPOBAHHBbIE NPAKTHYECKHE 3aHATHS 2
4 XUMHYECKUN COCTAB U3/IEIHI OCCTMIIOTHBIX aBUAIIMOHHBIX CUCTEM
2 cemecTp
Paznea 2. Oprannyeckasi XumMusi 46
Tema 2.1 Ilonsarue Coaepxxanue 2
OPraHMYeCKOi XUMUH. 1 [ToHsTHS: YyIIEpOIHBIN CKENET, TOMOJIOTHS, n3oMepHusi. DoOpMyTMpOBKa OCHOBHBIX MOJIOKEHUN TEOPUH 2

SHCKTPOHHOC CTPOCHUC

XUMHUYECKOIO CTPOCHUS OPraHUYECKUX COCIUHEHUN. Teoprst CTpOCHUS OPraHUYECKUX COCIUHEHUM.
VYrnepoansiii ckener. Pagukansl. @yHKIMOHAIBHBIE TPyNIIbL. ['oMomornueckuil psa, romonoru. CTpyKTypHast
nu3oMepus. TUIIBI XUMHUYECKHUX CBSI3€H B MOJIEKYJIAX OPraHUYECKUX COCIMHEHUI




aToMma yriepoaa u

Jomaninee 3ananue: Urenne u ananu3 murepartypsl: [1] crp. 8-12

BOZIOpOAA
Tema 2.2 IIpenensubie | Comepxanue 4
YTIEBOIOPOBI. 1 Knaccudukanus peakiuii B opraHn4eckoi XMMHUU. 3aBUCUMOCTH CBOMCTB MPEIEIbHBIX YIIIEBOJOPOIOB OT 2
XUMHUECKUE CBOMCTBA COCTaBa U CTpOeHUs. XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHECHUM.
aJIKaHOB Jlomarnee 3aganve: Yrenue u anaaus agureparypsl: [1] crp. 16-20
IIpakTHyeckue 3aHATHSA 2
5 «lTonmyyeHune MeTaHa U U3y4EHHE €T0 XUMHUYECKUX CBOWCTBY
Tema 2.3 Conep:kanue 4
Xumuueckue cBoucTea | 1 XapakTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJy4EHHS U IPUMEHEHUS AJIKEHOB U AJIKUHOB 2
AJIKEHOB U aJIKWHOB
Jlomaninee 3aganue: Urenue u ananus agureparypsl: [1] crp. 20-24
IIpakTHyeckue 3aHATHSA 2
5 «Jtunen. IlomydeHue, n3yueHue CBOMCTB»
Tema 2.4 Conepxanue 8
Xumuyeckue cBoiucTea | 1 XapakTepHucTUKa cocTaBa, CTPOCHUSI, CBOMCTB, MOJYyUYEHUsI U NMPUMEHEHUs TUeHOB U apeHoB. Knaccuduxamms 2
JMEHOB U apEHOB XUMHYECKHUX PEAaKIMH 110 pa3IN4HbIM PU3HAKAM: 3aMEILEHNUs, OKMCIICHUS, PA3JIOKEHUS, IOJMMEPU3ALIAN
Jlomaninee 3ananue: Urenne u anamus gurepatypsl: [1] crp. 24-27
IIpodeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
2 [TporpamMmmMHOe obecrieyeHre MPOU3BOICTBEHHBIX XUMUYECKUX 0OBEKTOB 2
JlomaniHee 3aiaHue: OJArOTOBUTH JT0KIaibl Ha TeMy: «IIporpaMMHbIe TPOIYKTHI UCIIOJIb3YEMBIE B TPOU3BOJICTBAX
CHHTETHYECKUX nojumepoB B Peciybnuke bamkoprocrany
IIpakTHyeckue 3aHATHSA 2
6 \ «O3HaKOMJIEHHE CO CBOMCTBaMH MOJIMATUIIEHA, KAYUYKa U PE3UHBD
IIpodeccnoHaIbHO OPUEHTHPOBAHHBIE IPAKTHYECKUE 3AHATHS 2

7 ((HOJ'II/IMepHI)Ie MaT€pHraJibl U CIIJIaBbl UCIIOJIB3YCMbIC B aBUAITMOHHBIX CUCTEMAaX»




Tema 2.5 Ilpuponnsie
UCTOYHUKHU
YTIEBOIOPOAOB: HE(PTh
U TIPUPOJIHBIIH ra3

Conepxanue

1
OCHOBHBIE HCTOYHHKH YTIIEBOJIOPOAOB, CIIOCOOKI mepepadoTku. OleHKa BIUSHHUS XUMHUYECKOTO 3arps3HEHUS

OKpYXarollei cpeAbl Ha OpraHU3M YeNOBeKa U Jpyrue >KUBbIE OpPraHu3Mbl. XapaKTepUCTHKa U oOlIue
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX COCAMHEHUH; CTPOEHHWE M XMMHUYECKHE CBOMCTBA
M3YYECHHBIX OpPraHUYECKUX COCIMHEHHIA;

Jlomarnee 3aganue: Yrenue u anaaus aureparypsl: [1] ctp. 27-29

IlIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHME

2 [TepcriekTrBa HCIIOIB30BAHMS OSCITMIIOTHBIX aBHAIIMOHHBIX crcTeM Ipu UC B HEPTEXUMUISCKOM
IIPOU3BOJCTBE

JloManiHee 3a/iaHue: OITOTOBUTh CPAaBHUTEIBHYIO XapaKTePUCTHKY BCEX pOOOTU3UPOBAHHBIX YCTPOWCTB B
HedTemoObIBaromeit U HeTenepepadaThIBAIONIEH TPOMBIIIICHHOCTH

CamocrosiTesibHas padoTa

IToaroroBka mokmnaaoB U HPGSCHTaHI/Iﬁ Ha TEMY: «OcobeHHoOCTH I[O6BIB3.HI/IH He(1)TI/I B PA3JIMYHBIX MCCTOPOKIACHUAX)

Tema 2.6
Cnuptsl. @enon.
Anbneruanl

Coaep:xanue

1 Ha3Banus cnpToB MO TPUBHAIILHON U MEXKIyHApOJHON HOMEHKIaType. OTpaxeHue cocTaBa 3TUX COEIMHEHUIN
¢ nomombio ¢dopmyn. ITloHaTus: «PyHKIUMOHAIBHAS TPYyMMa» CIUPTOB, «TOMOJOTHUSY U «U30MEPHUSI» B
TOMOJIOTUYECKOM psly COUPTOB. BiusiHuE CUPTOB Ha OpraHM3M 4YeJOBEKa M OKpY’Karoulyro cpeny. Biusuue
(deHona a anpJeruJioB Ha OPraHHW3M 4YelIOBEKa M OKPYKAIOUIYI0 Cpely. XapaKTepUCTHKa BEIIECTB KJIaccOB
«DeHonb» U «ANbAeruAb. 3HaHUE (YHKIIMOHAIBHBIX TPyNN B (eHoNax M anbleruaax. BzanMmuoe BiusiHuE
aTOMOB.

JlomarirHee 3aganue: Urenue u ananu3 nureparypsi: [1] ctp. 32-36

IIpakTnyeckue 3aHATHS

MHoroaToMHEIE CIIUPTHI. AJ'ILI[CTI/II[LI

8

CamocrosiTeibHas pabora

[TonroToBka cooOIIeHNI U Tpe3eHTALMH 110 TeMaM: «XHUMHUA U nuiia», «KanopuiHOCTh )KUpOB, OCIKOB U
YIJIE€BOAOBY», «XHUMUs B TIOBCEHEBHOM KU3HH: MOIOILME U YHUCTAIIME cpeAcTBay, «[IpaBuiia OezonacHoi paboThI co
cpeacTBaMu ObITOBOM XUMHUHNY . « XUMHUYECKHE BEIIECTBA KAK CTPOUTENbHBIC U MOACTIOYHbIC MAaTePUAIIBDY,




«BemecTBa, HCIIONIB3yEMbIE B TOIUTPApHH, )KUBOIUCH, CKYJIBITYPE, APXUTEKTYPE», « IKOJIOTUIECKH I'PaMOTHOE
IIOBEJICHUE B OKpYyXkarollen cpeney, «OLeHKa BIMSIHUS XUMUYECKOIO 3arpsiI3HEHUS OKPY KAIOILEH Cpelibl HA OPraHu3M
YEJIOBEKA U IPYTHUE KUBBIC OPraHU3MbD»

Tema 2.7 Conep:xanue 4
KapbonoBeie kucinotsr | 1 XapakTepucTuKka BeEllecTB romosorudeckoro psaa «KapOoHoBble KHCHOTHDY. @DYHKIMOHANbHASL TPYIIIIbI 2
KapOOHOBBIX KHCIIOT, B3aUMHOE BIIUSHHMS aTOMOB M TPYII aTOMOB Ha CBOWCTBA OPraHMYECKUX KHUCIIOT.
YpaBHEHUs peakIyii, XapaKTepU3yIOINX KapOOHOBBIE KUCIOTHI KAK HEOPraHMYECKUX U OPraHMYECKUX KUCIIOT.
Jlomarnee 3aganve: Yrenue u anaaus aureparypsl: [1] crp. 36-40
IIpakTHyeckue 3aHATHSA 2
9 | Kap6oHOBBIE KHCTIOTHI
Tema 2.8 Crnoxubie | Conepxxanue 4
a¢upsL. XKupsi 1 XapakTepuCcTUKa TPEACTaBUTENCH Kiacca CIOXKHBIX (QUPOB U KUPOB.. OTpaKeHHEe XMMHUYECKHX pPEaKIuil 2
3TepuUKALMM U THIPOJIN3A CIOXKHBIX A3(UPOB € MOMOILBIO ypaBHEeHUH peakuuid. Kinaccudukarus peakiuuii kak
00paTUMBIX, C HCIIOJIb30BAaHUEM YCIOBUH JUUIsI CMEIIEHHUS] XUMHUECKOTO PABHOBECHS])
Jlomainnee 3aaanue: Urenue u ananu3 aureparypsi: [1] ctp. 40-42
IIpakTHyeckue 3aHATHA 2
10 | CrnoxHble 3¢upbl
Tema 2.9 YrneBoss Conep:xanue 4
1 XapakTepucTuKa cOCTaBa, CTPOCHMSI M CBOMCTB MOHOCAaxXapuJoB (TJIIOKO3bl), JIHMCAaXapuAOB (caxaposbl), 2
HOJIMCAaXapuI0B (KpaxMaia U [eJUII0JI03bl
Jlomarnee 3aganue: Yrenue u ananu3 auteparypsl: [1] crp. 48-50
IIpakTHyeckune 3aHATHSA 2
11 ‘ VYrineBoanl
Tema 2.10 | Conepxanue 5
A3zoTocozepxaline 1 XapakTepucTUKa a30TCOJEPKAlINX COEIMHEHUHN: CcOCTaBa, CTPOeHHs (Hanuuue (YHKUHOHAJIBHBIX TPYII), 2
OpraHuvecKue cBoiicTB. B3aumuoro BiusiHus rpynn atoMoB. CBoiicTBa aHmiIMHA. KauecTBeHHast peakiiysi Ha OeKH.
COoeMHEHUs:  aMuHbl, | JlomamiHee 3aganue: Yrenne u ananus aureparypsl: [1] crp. 56-68
AMUHOKHCIIOTBI, O€JKH IIpakTHYecKHe 3aHATHS 2
12 | «O3HakoMIIeHHE CO CBOMCTBAMU HATYpPAJIbHBIX U XUMHUYECKUX BOJIOKOH»
CamocrosTenbHas pabora 1

[ToaroroBka cooOmieHuii U Ipe3eHTanuii Mo Temam: «IlommMepsl: racTMacchl, KayqyKu, BOJIOKHAY. « XUMUS U
3J10pOBbEY, «JIekapcTBa, BATAMUHBI, TOPMOHBI, MUHEpaJIbHBIE BOJB», «IIpo0ieMsl, CBsI3aHHBIE C TPUMEHECHUEM




JIEKapCTBEHHBIX MPENapaToBy, « IKCIIEPUMEHTAIbHBIC OCHOBBI XUMHUMY, «[IpaBuia 6e30macHOCTH mpu padoTe ¢
€JIKMMH, TOPIOYMMHU U TOKCUYHBIMU BelllecTBaMmu», «[IpoBeieHrne XuMHUeCcKUX peakiuii B pactBopax», «lIpoBegenue
XUMHYECKHUX PEAKIMI [IPU HArPEBAHUMY. « XUMUS U )KU3HbY. « BaxKHElIIne BEMIECTBA U MaTEPUAIbl: OCHOBHBIE
METaJUTbl ¥ CIUIaBBI, CEpHAs, COJIsTHAS, a30THAS U YKCyCHAsl KMUCIIOTHI; IEJI0YH, aMMHaK, MUHEPaJIbHbIE YI00peHNs,
MeTaH, STUJICH, alleTHIIeH, 0EH30J1, TAHOJ, XKUPBI, MBLIA, TTIOK03a, caXxapo3a, Kpaxmall, KJeTdyaTka, OemKu,
HWCKYCCTBEHHBIE M CHHTETHYECKHUE BOJIOKHA, KAYYYKH, IJIACTMACChI»

IIpomexyTounas arrectanus (AuddepeHunaJIbLHBIN 324€T)

Bcero
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3 YCJIOBUS PEAJIM3AILIMA TPOTPAMMBbI YYEFHOU JUCIUILINHBI

3.1 MaTepuajJbHO-TeXHHYeCKOe o0ecnieyeHne
Peanu3zanus mporpaMMbl AUCIUTUIMHBI TPEOYET HAIMYHS YI€OHOTO KaOWHETa eCTECTBEHHO-
HAYYHBIX JUCUUIUINH
Obopyoosanue yuebrnoco kabunema:

— MOCaJOYHBIE MECTA MO KOJIHYECTBY O0YUArOIIUXCS;
— pabouee MeCTO IpenoaBaTers;
— MapKepHasi J0CKa;
- KOMIUJIEKT y4eOHO-HATIISAIHBIX TOCOOUH U TIAKATOB 110 TUCIUILINHE

Texnuueckue cpedcmea 00yyeHusL:
— MyJIbTHMEIHIHOE 000pyI0BaHKE (IPOEKTOP, SKPaH);
- TEpPCOHAIbHBIN KOMITBIOTEP (CUCTEMHBIN OJIOK, MOHUTOP, KIIABUATYPA, MBIIIIb,
KOJIOHKH).

3.2 UudopmanuonHoe obecriedyeHue peaan3anuu NporpaMmmbl

3.2.1 OcHOBHEBIE IeUYaTHEIE U3JaHUA:
1. Xumus. 10-11 knace. A.A. XKypun. AxkuuonepHoe o01ecTBo «/31aTenbeTBo
[Ipoceemenue», 2022r.

3.2.2 JIonoJHUTENbHBIC HCTOYHUKH

2. Xumus. 10-11 xnace. [onx uzn . Kyssmenko UL.E. Epemun E.E., Akunoneprnoe o61iectBo
« M3parensctBo [Ipoceemenue», 2020r.

3. Xumus. 10-11 knace. Ilog u3n .Munuenkos E.E., XKypun A.A.., AkunoHepHoe 0011eCTBO
« M3parenscrBo [IpocBemenue», 2021r.

3.2.3 aTepHeT pecypcesl:

1. DnexkTpoHHO-O0UOIMOTEUHAsE ccTeMa [ DIIEKTPOHHBIN pecypc]| — PeKUM JIOCTyma:
http://znanium.com/ (2023).

2. adopmalimoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepPHaIIbl [ DIIEKTPOHHBIN pecypc] —
pexxum noctyna: http://www.fcior.edu.ru (2023).



http://www.fcior.edu.ru/

4 KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YYUEBHOM
JUCHMUILIAHBI

KoHTpouib 1 o11eHKa pe3yIbTaTOB OCBOEHUS TUCHUILIMHBI OCYIECTBISIETCS MPETOoJaBaTeieM B
MpoLiecce MPOBEACHUS 3aHATUIM, ITyTEM YCTHOTO OIpPOCa, MPOBEACHUS MTPOBEPOUYHBIX U KOHTPOJIbHBIX
paboT, TeCTUPOBAHUS, TIPU MTPOBEICHUH 3a4eTa I dK3aMCHA.

PesynbTarnl 00yueHus @DopMbI H METO/IbI KOHTPOJISI M OLICHKH
pe3yabTAaTOB 00YUeHusl
1)chopMuUpOBaHHOCTH TPEICTABIICHUN: Onpoc o Temam 1.1, 2.1
0 XUMHYECKON cocrapisitoneit | TectupoBanue (Teoperuyeckoe) mo tremam 1.1-

€CTeCTBEHHOHAYyYHOM KapTUHBI Mupa, poiu | 1.2
XUMUUA B TIO3HAHUU SIBJICHUN TPUPOJIBI, B
(GbOopMUPOBAHUY MBILUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHATBHOW TI'PAMOTHOCTH,
HEOOXOJUMOW JUIsl PpEHICHHS MPAKTUYECKUX
3aa4 M 9KOJOTMYEeCKH  OOOCHOBAaHHOIO
OTHOIICHUSI K CBOEMY 3J0POBBIO U IPHUPOJIHOM
cpene;

2) BiaJCHUE CHUCTEMOW XHMMHYECKUX 3HaHui#, | Onpoc no temam 1.3,1.4,2.1,2.2

KOTOpast BKJIIOYACT: ocHoBomnozjaratomue | [IpoBepka 3HaHWN TyTeM peuieHus 3aiad Io
MOHATUS  (XMMUYECKUM  dDJIEMEHT,  aroMm, | Temam 1.4-1.5

JJIEKTpOHHAss 00oyiouka aroma, S-, p-, O- | HabmromeHue 3a BBITOJHEHHEM IPAKTHYCCKOM
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIeKyJa, | padboT Nel,Ne 2, Ne§

BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBLHOCTD, | TecTupoBaHue (TeopeTuveckoe) mo temam 1.1-
CTEMEeHb OKHUCICHMS, XUMHUYECKas CBSI3b, MOJb, | 1.2, 2.1-2.2
MOJISIpHas Macca, MOJISIPHBINA 00BeEM, [IpoBepka MOATOTOBIEHHBIX JOKIAJ0B IO TeMe

YTIEPOIHBIN CKelNeT, (yHKIMOHaIbHas rpymma, | 2.6
panuKal, U30MepHsi, U30Mepbl, TOMOJIOTHYECKHUM
psa, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOpPOA- U
a30Tco/epKalllie COEJUHEHHUs, OHOJIOrMYecKH
aKTHBHBIE BellecTBa (YriIeBOJbL, KUPbI, OEIKN),
MOHOMEpP, TOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJTUHEHMS,
KPUCTAJIJIMYECKAsT PELIETKA, TUIBI XUMUYECKUX
peakiuii  (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30-U DHJOTEPMHUYECKHE, PEAKIUU HOHHOTO
o0OMeHa), pacTBop, JJEKTPOJIUTHI,
HERJIEKTPOJIUTHI, NNEKTPOIUTUYECKAS
JTUCCOLIMAINS, OKHUCINUTENb, BOCCTAaHOBUTEID,
CKOPOCTb XHUMHYECKOW PpEaKIMH, XUMHUYECKOE
paBHOBecHE), TEOpPUM U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHUSI OPraHUYECKMX BELIECTB
A.M. BytnepoBa, Teopus SIEKTPOTUTHUECCKOM
JuccouManuu, nepuoguyeckud 3akon J[.M.
MenneneeBa, 3aKOH COXpaHEHHS  Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMUH,
dakTosornyecKue CBEIEHHS O CBOMCTBaXx,
COCTaBe, MOJIy4E€HUN u 6e30macHOM
MCIIOJIb30BaHUHU BaKHEHUIINX HEOPTraHUYECKUX U




OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JeATEIbHOCTH YEII0BEKA,

3) chopMHpOBAaHHOCTH YMEHUW  BBIABIATH
XapakTepHble  MNPU3HAKM U B3aUMOCBS3h
M3YYECHHBIX MOHSITUH, MIPUMEHSITh

COOTBETCTBYIOIIME IOHATUA IPHU ONKMCAHUU
CTPOCHMSI M CBOWCTB HEOPraHMYECKUX H
OpraHMYECKUX BEIIECTB U HX IIPEBPALLCHUN;
BBISBJISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSMHU W TNPEICTABICHUAMH  JIPYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

Onpoc o temam 1.3,1.4,2.1,2.2

HaGmoienne 3a BBIOJIHEHUEM TMPAKTUYECKOM
pabot Noe5,Noe 6, No7, No§

TectupoBanue (Teopernyeckoe) no temam 1.4-
1.8,2.4-2.6

4) chopMHpPOBAaHHOCTH YMEHHM HCIIOIB30BATh
HAWUMEHOBAHMS  XHMHUYECKMX  COCIMHECHHI
MEXIYHApOJAHOTO COI03a TEOPETHUYECKOH W
MPHUKIATHON XWMHH W TPUBUAIBHBIC HA3BaHHUS
BaXHEHMIIMX  BEIIECTB (ITWUJICH, AalleTHUJIEH,
mmnepud, (enon, GopManbaerua, YKCyCHas
KHUCIIOTA, TJIUIMH, YTapHbIi ra3, yriIeKUCIbli ras,
aMMUaK, TaiieHas U3BeCTb, HEralleHas U3BECTbh,
MUTHEBAS COJIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPTraHWYECKUX ¢ OPraHWYECKUX BEIECTB,
YpaBHEHUS XUMHUYECKHUX PEAKINil, OObSICHATD UX

CMBICIJI, MMOATBCPKIAATH XapaKTCPHBIC
XUMHNYCCKUC CBOMCTBA BCIICCTB
COOTBCTCTBYOIINMMHA OKCIICPUMCHTaAMU n

3alrucCsaIMu ypaBHeHI/Iﬁ XUMHUUYCCKUX peaKHHﬁ;

VeI onpoc o TeMam 2.1-2.8

TectupoBanue (Teoperuueckoe) mo reme 1.8
HaGmonenne 3a BBITIOJTHEHUEM BCEX
IPAKTHYECKUX paboT

5) chopmupoBaHHOCT, YMEHUH YCTaHABIIMBATH
MIPUHAJICKHOCTh U3yUYEHHBIX HEOPTAHUYECKHUX U
OpPraHMYEeCKMX BEUIECTB K  ONPEACICHHBIM
KJlaccam 51 rpynmnam COECIMHEHU,
XapakTepu30BaTb HX COCTaB M BAXKHEUIIUE
CBOICTBA; ONPEACIIATh BUIAbl XUMUYECKUX CBA3EH
(koBasICHTHAaA, HOHHAas, MeTajandecKkas,
BOJIOPOJ/IHAS ), THIBI KPUCTALTUYECKUX PEIIETOK
BEIIECTB,  KIACCU(PUIMPOBATh  XUMHYECKHE
pEaKIINH;

ITucbmMeHHas caMoCTOsTeNIbHAs paboTa MO Teme
1.8 u 2.6.

IIpoBepka cocraBienus Tabnuiel mo teme 1.3
YcTHbil onpoc 1o Teme 1.4

6) BIAJEHUE OCHOBHBIMU METOJAaMHU HAyYHOI'O
IIO3HAHUS BEHICCTB N XUMHUYCCKHUX SIBJIEHUU
(mabmronenue, U3MEpPEHUE,  HKCIIEPUMEHT,
MOJICTUPOBAHUE);

Habmonenue 3a BBINTOJIHEHUEM BCEX
MPaKTUYECKUX padoT
IIpoBepka BBITTOJIHEHUS BUPTYaJIbHBIX

JKCIEPUMEHTAIBHBIX 33jaHui 110 Temam 1.6, 2.4

7) chOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH

pacyeTbl 1O XUMHUYECKUM (QopMmyraMm H
YpaBHEHUSAM XUMHYECKHX peakuuit C
HCII0JIb30BaHUEM ¢buznyeckux BEJIMYHMH,
XapaKTepU3YIOIINX BELIECTBA C

KOJINYECTBEHHOM CTOPOHBI: Macchl, 00BbeMa
(HOpMalnbHBIE yCIIOBHUSI) Tra30B, KOJUYECTBa
BELIECTBA, MCII0JIb30BaTh CUCTEMHBIE

[IpoBepka BBIMOJIHEHUS pEMICHHUS 3a1ad 110
temam 1.5, 1.8




XUMHUYCCKUC 3HAHUA JISI MPUHATHA pGIHeHI/Iﬁ B
KOHKPETHBIX )KNU3HCHHBIX

CUTyaluax, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUECM,

8) chopmMHupOBaHHOCTH YMEHHI TUIAHUPOBATH U
BBINOJIHATh XUMHUYECKUH IKCIEPUMEHT
(mpeBpalIeHus OpPraHWYeCKHUX BEIIECTB MpHU
HarpeBaHUU, OJTy4YECHUE YTUIICHA U U3Y4YEHHUE €T
CBOWCTB, KQUECTBEHHbIC PEAKIIMH Ha AJIbJICTUIbI,
KpaxMmaJl, YKCYCHYIO KHCIOTY; JeHaTypalus
OETKOB TpPHU HArpeBaHUH, LBETHBIC PEAKINH
0€IIKOB; MPOBOAUTH PEaKLUH MOHHOTO OOMeEHa,
ONpeAeNsiTh  Cpeoy  BOAHBIX  PacTBOpPOB,
Ka4yeCTBEHHbIE PEeaKLUU Ha Cyibdar-, kKapOoHaT-
U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHSI;, PEeIIaTh
SKCHEpUMEHTaJbHbIE  33JaYyd 10  TeMaM
"Metansl" u "Hemeramibl") B COOTBETCTBUU C
OpaBWIaMU  TEXHUKH  OE€30MacHOCTH  IIpH
oOpalieHny ¢ BEUIECTBAMHU M J1a0OpaTOPHBIM
000pyJI0OBaHUEM; TNPEACTaBIATh  PE3YJIbTATHI
XUMHYECKOTO SKCIepUMeHTa B (opme 3amucu

YpPaBHEHUH COOTBETCTBYIOIIMX pEakUuil u
dbopMmynupoBaTh BBIBOABI HAa OCHOBE JTHX
pE3yIbTaTOB;

HaOmronenne 3a BBIIIOJIHEHUEM BCEX
PaKTHYECKHUX paboT
HpOBepKa BBIITIOJIHCHU A BI/IpTyaJIbHBIX

SKCIEPUMEHTAIBHBIX 3aJaHui 110 Temam 2.3, 2.5,
2.7,2.8,1.8

9) chopmMHupoBaHHOCTH YMEHUSI aHATM3UPOBATH
XUMHUYECKYI0 HH(POpPMAIHIO, MOIy4aeMylo Hu3
pPa3HbIX  HMCTOYHHMKOB  (CpEACTB  MaccOBOH
uHpopMalnuu, cetTb IHTEepHeT U Apyrue);

OreHka MOATOTOBJICHHBIX COOOLICHUH U pedepaToB

o TeMam: «O6mme MIpeICTaBICHUS 0
MIPOMBINIJICHHBIX CIIOCO0aX IONYYEeHUS XUMHUYECKUX
BelIeCTB (HAa TpUMepe MPOU3BOJCTBA CEPHOU
KHCIIOTHI)», «XuMHYECKOe 3arpsi3HEHHE

OKPY>KaOIIEeH Cpellbl U ero MocieACcTBys «bbIToBas
XUMUYECKass TPaMOTHOCTEY, «KauecTBeHHBI U
KOJTMYIECTBEHHBIN aHaJIN3 BemecTB». «OmnpeaeneHue
xapaktepa cpensl. Manukatopery. «KadecTBeHHBIE
peakIuy Ha HEOPTaHWYECKHUE BEIIeCTBA W HOHBDY,
«OTnmenpHBIE KIACChl OPTaHUYECKHUX COCTMHCHHIN.
«IKCHEpUMEHTAIbHbBIE OCHOBBI XUMUUY.

10) chopMupoBaHHOCTH YMEHHI CcOOMIOaTh
npaBUia  SKOJOTHYECKH  IIeJIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JEATEIILHOCTH B
IEeNsAX COXPAaHEHHS CBOETO  370POBbI M
OKpY’Karolled NpUPOIHON Cpeapl; yYUTHIBAThH
OIMaCHOCTh BO3JICHCTBHS Ha >KUBBIC OPTaHU3MBI
OTIpeIeIEHHBIX BELIECTB, TOHUMAs

CMBICTT TIOKa3aTesi MPEAEIbHOM JOMYyCTUMOMN
KOHIICHTPALIUH;

OneHka OATOTOBJICHHBIX COOOIICHUH 1 pedepaToB
Mo 1o TeMaM: «XuMHs U numay, «KamnopuitHocTs
JKUPOB, OCJIKOB U YTIJIEBOAOBY, « XMMHS B
MOBCEIHEBHOM JKU3HU: MOIOIINE U YUCTSIINE
cpenctra», «[IpaBuia 6e3onacHoO paboOThI CO
cpeacTBaMu OBITOBOM XUMHUIY . « XUMHYIECCKUE
BEILIECTBA KaK CTPOUTEIbHBIC U MOJICTIOYHBIE
MaTepHUab»

11) nmns  oOydarommxcss € OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsI: C(POPMUPOBAHHOCTH
YMEHUS
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
MeTodaxX ITO3HAHHSA BEIIECTB UM XUMHYECKUX
SIBIICHUI;

TectupoBanue (Teopernueckoe) mo temam 1.4-
1.8,2.4-2.6




12) hiae: CIENBIX u CIIA00BUIAIINX
oOygaromuxcsi:  cHOPMUPOBAHHOCTh  YMEHHS
UCIIONIb30BaTh pPENbeHO TOUYCUHYIO CHUCTEMY
oboznauennit JI.  bpaiings  pgng 3anmcu
XUMHUYECKHX (OPMYIL.

OneHka NPaBUIBHOCTH YTCHHS TIO pPeIbedHO
TO4YeuyHON cucreme oOo3HaueHuit JI. bpaitns
XHUMHYECKHX TEKCTOB 1o Teme 1.2,2.1.




[Tpunoxenue 1
O0s3aTenpHOE
KOHKPETU3ALIUA JOCTUXEHUS JIMYHOCTHBIX PE3YJIBTATOB

JIN4YHOCTHBIE Pe3yJIbTAThI Coaep:xanue ypoka (Tema, THII Cnoco0 opranusauuu IIpoaykr Ouenka npouecca

YPOKa, BOCIIUTATEJIbHbIE 32/1a4H) JNeATeJIbHOCTH NeATeJIbHOCTH dopmuposanus JIP

JIP 4. [1posiBnstonuii u Tema 2.5 «IlepcnekTrnBa YreHue Tekcra 00 OMOLIUOHAIIEHO - HMOIIMOHAJILHOE OTHOLIIEHNE

JEMOHCTPUPYIOIINN YBAKEHUE | UCIIOJIB30BAHUS OCCITUIIOTHBIX obecrieueHun OKpaIlCHHBIN K cBOei Oymymieit mpodeccun

K JIFOJIIM TPYJa, OCO3HAKOIIMUKA | aBUaMOHHBIX cucteM npu YC B 0e30MacHOCTH aHaIu3 o - YPOBEHb MOTHBALIUU

[IEHHOCTh COOCTBEHHOTO TPY/Ia. | HEPTEXUMHUYECKOM IPOU3BOJICTBE» | MPEATIPUSATHI MEePCIIEKTUBE MIPOSIBJICHUST CTPEMIICHHS

Crpemsiuiics k (24.) XUMHUYECKOTO UCII0JIb30BaHUSA paboTaThb 1o cBoei

($hOpMHUPOBAHHIO B CETEBOM MIPOU3BO/ICTBA C ABUAIIMOHHBIX CHEIUATBbHOCTH

cpene TMYHOCTHO U Tun ypoka: uzyueHue HOBOro MIOMOIIBIO CUCTEM IS - HaBBIKY aHaAJIN3a U

poQeCCHOHATIBHOTO Marepuaia B popMe KoHPEpeHIIUU- | OECITIIOTHBIX obecrieueHus WHTEpIpeTauy nHhOpMaIuu

KOHCTPYKTUBHOTO «IHU(POBOTO | AUCKYCCUU ABUAIIMOHHBIX CUCTEM | 0€30MacHOCTH B 13 pa3IMYHbIX HCTOYHUKOB

caenay. XUMUYECKOM - IEMOHCTpAIUs

JIP 9. Cobmronatomuii u BocnuraresbHas 3a1ava: Co3nanue ponvka B IPOU3BOJCTBE JMYHOCTHOI'O MHTEpeca K

IIPOTIaraHIuPYIONIUH paBuiIa
3I0pOBOTO M 0€30MacHOTO
oOpas3a )KM3HH, CIIOPTa;
npeIynpexaarmui 1mdo
MPEOA0JICBAIOIIHIA
3aBUCHMOCTH OT aJIKOTOJIs,
Tabaka, ICHX0aKTHBHBIX
BEIIIECTB, a3apTHBIX UTP U T.J1.
Coxpassromui
MICUXOJIOTHYECKYIO
YCTOWYMBOCTh B CHTYaTHBHO
CJIOKHBIX MU CTPEMUTEIHHO
MEHSIOIINXCS CUTYaIASIX

JIP 10. 3a0oTsmmiics o 3amure
OKPYXKaIOIIEeH Cpeibl,

- (hopMupoBaHHE yBaKEHHS K CBOCH
Oynyuieit mpodeccun

- (popmupoBaHUE KYJIbTYpPbI
notpeOieHus HHpopMaIu,
HaBBIKOB OTOOPA U KPUTHIECKOTO
aHanu3a MHQOpMAaLuK, yMEHHS
OpPHEHTUPOBATHCS B
MH(POPMAIIMOHHOM MPOCTPAHCTBE

- (hopMupoBaHHE IPECTABICHUS O
BO3MOKHOCTH KapbepHOTO POCTa
MIPH yCIIOBUU HETIPEPHIBHOTO
oOpa3oBaHUs

CTYJIUH 3aITUCH
JI>xanuHra 0 BaKHOCTH
1 SKOHOMUYECKOMN

3¢ (HEeKTHBHOCTH
WCTIOTB30BaHMS
OECTUIOTHBIX
ABUAITMOHHBIX CHCTEM
pu UC B
He(TEeXUMHYECKOM
MIPOU3BO/ICTBE

PO eCCHOHAITBHOMY POCTY




COOCTBEHHOM U 4yXOU
0€30macHOCTH, B TOM YHCIIC
1 poBoi




