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Pabouas mporpamma 06111€00pa30BaTENbHON AUCHUIUIMHBI « XUMHS» pa3paboTaHa
mia cneruanbHocTH 09.02.07 UubopmannoHHBIE CHUCTEMBI M MPOTPaMMHUpPOBAHUE Ha
ocHoBe DenepalibHOIO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJIAPTa CPEIHEro
oO1ero oOpazoBaHus c y4ETOM IPUMEPHOI paboueit IIPOrpaMMBbl
o011e00pazoBaTenbHON TV CLUTUIAHBI «XUMU» JUIS npodeccruoHambHbIX
oOpazoBarenbHbIX opranuzanuii yrBepkaenHon OI'BOY IO UPIIO (yrBepxkiaeH
[Ipukazom Munnpocsenienusi Poccuu ot 9 nexabps 2016 roga Ne 1547).
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1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI

PaGouass mporpamma y4deOHOW AWCHMIUIMHBI (Hanee — pabodas Mporpamma)
ABJISIETCSI YacTblO OCBOEHUS MPOTrpaMM IOATOTOBKH CHELUAINCTOB CPEJHEro 3BEHA
(manee IIIICC3) B cootBeTcTBHH ¢ PI'OC CIIO P® u ITIOOII CIIO ans cnenyaibHOCTH

09.02.07 NudopmMarimoHHbIE CUCTEMBI U TPOTPaMMHPOBAHUE

PabGouass mporpamma ydeOHOM muctiumiiabel OJ[b.12 Xumus MoxkeT OBITh
ucrnoyib3oBaHa no creuuansHocTsM CIIO nHa 0aze cpenHero (MOJHOro) OOIIETO
oOpa3oBaHus, B JIONOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu nporpaMm NepenoroToBku kaapos B yupexaenusx CII1O.

1.2. Hesaun 1 3a1a4u y4eOHO JUCUUILINHBI, TPEOOBAHUS K pPe3yabTaTam
OCBOCHUS YUEOHOM TUCHUTIIHHBI

Conepkanue mporpaMMbl 0O0II€00Pa30BATEIbHON JUCHUIUIUHBL  «XUMUSH)
HaIpPaBJIEHO Ha JOCTUKEHUE CIIECTYIOUIEH 1IeNIH:
dopMHUpOBaHUE y CTYACHTOB TMPEACTABICHUS O XMMHYECKOW COCTaBJISIONICH
€CTECTBEHHO - HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTUS PELIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO OBEJAEHUS B IPUPOJHOM Cpeie.

3amaun 0cBOEHHUS 00111e00pa30BaTEIbHON JUCIIUILIUHBI « XUMUS»:

— chopMHUpOBaTh TOHUMAHHE 3aKOHOMEPHOCTEH TIPOTEKAHUS XUMHUYECKUX
IPOLIECCOB M SIBJIEHUW B OKPYXAarOUIEH Cpele, LEIOCTHOM HAay4YHOM KapTHHBI
MHpa, B3aUMOCBSI31 1 B3aMMO3aBUCHUMOCTH €CTECTBCHHBIX HAYK;

— Pa3BUTh YMEHHsI COCTABJIATH (OPMYJIbI HEOPTAHMYECKUX M OPTaHUYCCKUX
BCIIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBSICHATH WX  CMBICIH,
WHTEPIPETUPOBATH PE3yJIbTAaThl XHMHUECKUX IKCIICPUMEHTOB,

— chopMHpOBaTh  HABBIKM  TPOBEACHHUS  MPOCTCUIINX  XUMHUYCCKUX
AKCTIIEPUMEHTAJIbHBIX HUCCIEOBAaHUM C COOJIIOJCHUEM TMpaBuil O€30MacCHOTO
oOpallleHHs C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

— pPa3BUTh YMEHHUS HCIOIH30BaTh MH(POPMAIMI0O XUMUYECKOTO XapakTepa W3
Pa3TUYHBIX UCTOYHUKOB,;

— chopMHUpPOBaTH YMEHHUS MPOTHO3UPOBATH MOCIEICTBHSI CBOCH NEATEIHHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

— chopMHUpOBaTh TOHUMAHUE 3HAYUMOCTH JTOCTHIKCHUN XUMUYECKON HAyKU |
TEXHOJIOTHI JJIsl pa3BUTHS COITMATIBHON 1 TIPOU3BOICTBEHHOM cep.

Pe3ynbraThl 00y4YeHUsS OPUEHTUPOBAHBI HA TOJYYEHUE KOMIICTCHIUNA IS
nocieaywiei npoeccuoHaaIbHON AEATEIPHOCTH KaK B paMKax JaHHOM MpeIMETHOM
00JIacTH, TaK U B CMEXHBIX C HeM oOmacTsax. OHM BKJIIOYAOT B ce0s pe3ysIbTaThl
ocBoeHHus o011eoopazoBarenbHor AUCIUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha
ocuoe ®I'OC COO:



— YMEHHE COCTaBIISITh XMMHUYECKHE (POPMYJIbl COSAMHEHUN B COOTBETCTBUU CO
CTEIIEHBI0 OKHUCJICHUSA XMMHUYECKMX DJJIEMEHTOB, HUCXOAS W3 BAJIECHTHOCTU U
IEKTPOOTPULIATEIILHOCTH;

— YMEHHE XapaKTEepU30BaTh XUMHUUYECKHUE DJJIEMEHTBI B COOTBETCTBUM C HX
IIOJIOKEHUEM B IIEPUOJAUYECKOM CHCTEME XUMHUYECKUX dnemeHToB JI.1.

Menneneena;
— YMEHHE COCTaBJIATh PEAKIIMU COCTUHECHUS, Pa3IOKEHUs, OOMEHa, 3aMeICHHUS,
OKHUCJIIMTEIbHO - BOCCTAHOBUTEIIBHBIE PEAKIWH, COCTABIIAThH YPABHEHHUS

XUMHYECKHUX PEeaKIIMi HOHHOTO OOMEHa C y4acTHEM HEOPTaHWYECKUX BEIECTB;

— YMEHHUE KIacCHU(pHUIIMPOBATh HEOPTaHWYECKUE BEIIECTBA B COOTBETCTBUU C UX
CTPOCHHEM, YCTAHABIMBATH  3aBUCUMOCTh  (PU3MKO-XMMHUYECKUX  CBOWCTB
HEOPTaHUYECKUX BEIIECTB OT CTPOEHUS AaTOMOB M MOJEKYJ, a TaKXe THUIIa
KPUCTAUINYECKOW PEIIETKH;

— YMEHHE UCCIIEI0BATh KAYECTBEHHBIC PEAKIIMA HEOPTAaHUYECKHUX BEILIECTB;

— YMEHHue KiIaccu(UUUpOBaTh OPraHUYECKHUE BEIIECTBA B COOTBETCTBUHU C HUX
CTPOCHHEM;

— YMEHHE  YCTaHaBJIMBaThb  3aBUCUMOCTb  (DU3MKO-XUMHUYECKHX  CBOMICTB
OpPraHUYECKUX BELIECTB OT CTPOCHUS MOJIEKY;

— YMEHHE MHCCIENA0BaTh KA4eCTBEHHBIE PEAKLUUHA OPraHUYECKUX COCIUHEHUHN
OTJEJIbHBIX KJIACCOB;

— YMEHHE XapaKTepHU30BaTh BIMSHUE KOHLEHTPALMU PEArupyOIIMX BEIMIECTB U
TEMIIEPATYPBI HA CKOPOCTh XUMUYECKUX PEAKIUM;

— YMEHHME pa3InyaTh WCTUHHBIE PACTBOPBI, HUCCIEAOBATh (U3HKO-XUMUYECKHE
CBOMCTBA WCTHHHBIX PACTBOPOB;

— YMEHHME  OIICHMBaTh  MOCHEACTBUS  OBITOBOM M IMPOM3BOACTBEHHOU
JEATEIIBHOCTH YE€JI0BEKA C MO3ULMI dKOJIOIrMYECKON O€30M1aCHOCTH;

[lepeuncnennple pe3yabTaThl OCBOEHUSI COOTHOCATCA C  (popMHpyeMbIMU
KOMITETEHITUSIMU:

OK 01. Beibuparb criocoObl pemieHus: 3aaad npodecCHOHANBHONU N1eITebHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. HUcnonib30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIN3a U UHTEPIPETALINI
uHdpopmaruu W UHPOPMAIMOHHBIE  TEXHOJOTHUU  JUIsl  BBINIOJIHEHUS  3ajad
npoeCCUOHAIBHON JIeATEeTLHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJIEUCTBOBATh U Pa0OTaTh B KOJJICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepekeHHMIO,
NPUMEHSATh 3HAHUS 00 M3MEHEHHWH KJIMMaTta, MPUHIUIBI OSpeKIMBOTO MPOM3BOJICTBA,
3¢ (PEKTUBHO ACHCTBOBATh B YPE3BBIYAWHBIX CHUTYAITUIX



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTLJIAHBI

Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

0oume

OK 01. Beibupats
CIocoObI
pelieHus 3aaaq
npodecCuOHATbHON
NesITeNbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHbIM
KOHTEKCTaM

B yacTH TPy10BOT0 BOCIIUTAHUS:
- TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa,

Tpynoooue;
- TOTOBHOCTb K aKTHBHOM JIESATEIBHOCTH TEXHOJIOTHUYCCKOU
7 COIMAIBHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh

MHULUIPOBATh, IJIAHUPOBATh U CAMOCTOSITEIBHO BBINOJIHATh
TaKylo 1€ATEIbHOCTb;

- HUHTepeC K pa3MyHbIM cdepam MnpodeccuoHaNbHOM
NesITeIbHOCTH,

Osiafenue YHHUBepCaJbHbIMH
NMO3HABATEJIbHbIMH 1€l CTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBUS.

- CaMOCTOATENIbHO (HOPMYJIMpPOBATh U AKTYyaJIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABJIMBATH CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHHUS
U1 CpaBHEHMSI, KJIaCCU(UKALIUU U 0000IIEHUS;

- ONpPEIENATH LEIU AEATEIBbHOCTH, 33a/1aBaTh MapaMeTpsl U
KPUTEPUN UX TOCTUKEHUS;

Y4eOHBbIMH

- BBUIBJISITh  3aKOHOMEPHOCTH M INPOTUBOpPEYUST B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTb, OILICHUBATh
COOTBETCTBUE pE3yJIbTATOB LEJAM, OLEHHUBATh PHUCKHU
IMOCJICICTBUI IEATCILHOCTH;

- pa3BUBAThb KpPEATMBHOE MBILUIEHUE TIPU  PELICHUU

PKU3HEHHBIX TTPOOIIEM

0) 0a30BbIE MCCIE0BATEIbCKIE NeHCTBUS:

BJIaJIETh HABBIKAMU y4eOHO-HCCIIEIOBATENLCKON M MPOSKTHON
NesITeNbHOCTH, HaBbIKaMU pa3pelieHust Mmpooiem;

- BBISIBJIATH MPUYUHHO-CJIEICTBEHHBIE CBSI3U u
AKTYAJIM3UPOBATH 3a/1a4y, BBIABUI'aTh THIIOTE3Y €€ PCIICHUA,

HaXOAUTb APTYMCHTBI JJIsA A0Ka3aTcJIbCTBa CBOUX

JAucaunimHapHbie
- - BJIAQAETh CHUCTEMOM XUMHUYCCKHUX 3HAHHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOUIUE TOHATHS  (XUMHUYECKUU
DIIEMECHT, aTOM, JJIEKTpOHHAas 00ojouyKa aroma, s-, p-, O-
DIIEKTPOHHBbIE ~ OpOMTaJM  aTOMOB, HOH,  MOJEKYJa,
BaJIEHTHOCTD, AIEKTPOOTPHUIIATEIIBHOCTD, CTENEHb

OKHMCJICHUS, XUMHUYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, YIJIEPOJHBIM CKeNeT, (PYHKIMOHATbHAS
rpyrmna, paaukall, H30MEpHUs, HU30MEPbI, TOMOJOTHYECKUI
psin, TOMOJIOTH, YII€BOAOPOIbI, KHUCJIOpO/I- Hu
Q30TCOICPKAIINE COCIUHEHUS, OWOJIOTUYECKH AaKTHUBHBIC
BeliecTBa (yrJIEBObI, KUPBI, OENKH), MOHOMED, MOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS,
KpUCTAJUIMYECKasl peIIeTKa, TUIIbl XUMHUYECKUX

peakiuii  (OKHCIUTENBHO- BOCCTAHOBUTEJIBHBIC, JK30-U
PHAOTEPMUYECKUE, PEAKIIMd HOHHOTO OOMEHa), pacTBOD,
BIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
cconnanus, OKHUCIMUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peaklui, XUMUYECKOe PaBHOBECHE), TEOPUH U
BaKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OPraHMYECKHX
BemectB A.M. bBytiepoBa, Teopusi 3IEKTPOIUTHUECKON
nuccounanuu, nepuoanueckuii 3akoH .M. Mennaeneesa,
BaKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOTOTHYECKUE CBEICHUS O

CBOIicTBax,  cocTaBe, TMOJIY4eHMH U  0Oe30MacHOM
MCII0JIb30BaHNN BAXHENIINX HEOPraHUYECKUX u
OpraHMYecKUX BEUIECTB B OBITY U MIPAaKTHYECKOU

MCATCIIBHOCTH YCJIOBCKA,

-~ YMCTb BBIABJIATE XAPAKTCPHBIC MPHU3HAKKW W B3aUMOCBSA3b
M3YUCHHBIX HOHSITI/II>'I, MNPUMCHATH COOTBCTCTBYIOIIIUC
MOHSATUSA npu OIIMCaHNuH CTPOCHUA n CBOICTB

HCOPTaHNYCCKUX )41 OPraHn4CCKUX BCIICCTB n ux




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

YTBEPXKICHUH, 3a1aBaTh IApAaMETPbl U KPUTEPUU PEILICHUS;

- AHaJIUM3UPOBATH IIOJYUYCHHBLIC B XOAC PCHICHUA 3adadun
pE3yabTaThl, KPUTHYECKH OLICHUBATH HX JOCTOBEPHOCTD,
IMPOTrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPCHOCUTh 3HAHWS B II03HABATEIBHYIO U
MPaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- yYMETb HMHTEIPUPOBATH 3HAHUSA W3 PA3HBIX NPEIMETHBIX
o0JIacTe;

- BBIABUIATh HOBBIE MWJEU, NpeUlaraTb OpPUTHHAJIBHBIC
[TOAXOBI Y PELLICHMUA,

- CHOCOOHOCTh MX HCHOJb30BAHUS B IIO3HABATENBHOM U
COLIMAIbHON ITPAKTUKE

HpCBpaH.[CHHfI; BBIABJIATH B3aHUMOCBS3h XUMUUECKUX 3HAHUM

C IIOHATUAMU n MNpeaACTaBJICHUAMU Apyrux
CCTCCTBCHHOHAYYHBIX IIPEAMECTOB;
-  YMCTH HCIIOJIB30BaTh HanMMCHOBAaHUA XUMHNYCCKHUX

COCIMHEHUN MEXAYHApOAHOIO COK3a TEOPETUYECKOH H
[IPUKJIAJHON XMMHUHU U TPUBUAJIbHBIC HAa3BaHUS BAKHEWIIHX
BEIIeCTB  (3TWJIEH,  aueTWwIeH, TIJuLuepuH,  (deHou,
(bopManbaerus, yKCycHasi KHCIOTa, IVIMLIMH, YTapHBIA Tas,
YIJIEKUCIIBI Ta3, aMMMAaK, lalleHas W3BECTb, HeETallCHas
M3BECTh, MUTHEBAS COJA M JPYIHX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX M OPraHM4eCKMX BELIECTB, YPAaBHEHMS
XUMHUYECKUX PEaKLUil, OOBSICHATh UX CMbICI; IOATBEPKIATh

XapaKTCPHLBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB
ICOOTBCTCTBYHOIIMMU OKCIICPUMCHTaAMU u 3alluCAMHA
ypaBHeHI/Iﬁ XUMHNYCCKHX pCaKI_II/Iﬁ;

- YMCTb YCTAHABJIMBATh [MPUHAAJICIKHOCTb H3YUCHHBIX
HECOPTaHNUYCCKUX n OpraHU4YC€CKUux BCIICCTB K
OIpCACIICHHBIM Kj1accaM n IpynmnamM COCI[PIHGHHﬁ,

XapaKTCPU30BaTb HUX COCTaB U BaKHEHIIIHE CBOﬁCTBa;
ONpeAC/IsATb BHUABI XUMHYCCKUX CBsI3CH (KOBaJ'IeHTHaSI,

MOHHAs, MeTaJUInYecKas, BOJIOPO/HAs), THUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;

- KJIaccu(UIUPOBATh XUMHUECKHUE PEAKIUY;
chopMUpoBaTh MPEICTABICHUS: 0 XAMHUYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI MUpPa, POJIH
XUMHH B TO3HAHWM SIBIICHUH NPHUPOABI, B (HOPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYPHl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
FPaMOTHOCTH, HEOOXOIUMOM Uil pelieHHs] MPaKTUYECKUX
Bajjad M DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJTHOM CpPEAE;

- YMETb NMPOBOAMTH PacyeThl O XUMHUYECKUM (OpMyNIaM U
YPAaBHEHUSM XUMHUYECKHX pEaKUuid C HCHOJIb30BAHUEM

(I)I/I3I/I‘-ICCKI/IX BCJIMYMH, XapaKTCPU3YIOINHUX BCHICCTBA C




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

KOJIUYECTBEHHOU CTOpPOHBI: MAcCCBhI, obnema (HOpMaJ'IBHBIe
yCHOBI/IH) ra3oB, KOJMYCCTBA BCIICCTBA, HMCIIOJIB30BATh
CUCTEMHBIC XUMUUYCCKUE 3HAHUA TJIA IIPHUHATHUA peH_ICHI/Iﬁ B
IKOHKPCTHBIX KHU3HCHHBIX CUTyaluix, CBA3aHHBIX C
BEIICCTBAMH U UX IIPUMCHCHHUEM

OK 02. Ucnonb3oBath
COBpPEMEHHBIE
CpEICTBa IIOUCKa,
aHanmu3a u
MHTEpIpEeTalNU
uH(pOpMaluu U
nH(pOpMaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJIHEHMSI 3a/1a4
npodeccHoHaIbHOM
JeSITETbHOCTH

B 06/1acTH HEHHOCTH HAYYHOT'0 O3HAHUA:
- chopMHpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd M OOIICCTBEHHOM

[IPaKTUKH, OCHOBAaHHOT'O Ha  Juajore  KyJbTyp,
CIIOCOOCTBYIOLIETO ~ OCO3HAaHUIO  CBOErO  MeCTa B
[TOJIMKYJIETYPHOM MHUPE;

- COBEPLUCHCTBOBAHME  SI3BIKOBOM M YMTaTEIbCKOU

KYJbTYpbI KaK CPEJICTBA B3aUMOJECHCTBUS MEXKY JIFOAbMH U
[TO3HAHUS MUPA;

OCO3HaHME LICHHOCTH Hay4yHOU JIeSITENIbHOCTH,
FOTOBHOCTb OCYILECTBIIAT IPOEKTHYIO u
MCCIIEIOBATENbCKYIO JIEATEIbHOCTh WHIUBUAYAIbHO U B
rpymnre;

OBianenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH

MO3HABATEJIbHBIMU JACHCTBHAMM:

B) padoTa ¢ undopmanmeii:

BIIa/JIeTh HAaBBIKAMHU TOJTY4YeHHUS WH(OPMALMH U3 HCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISITh MOUCK, aHAJIN3,
CHUCTEMAaTU3alUI0 U HHTEPIPETALAIO nHpopmanuu
Pa3IMYHBIX BUIOB U (hOPM IIPECTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IMUHBIX (opMarax € y4yeToM
Ha3Ha4YeHHs] WH(OPMALIUK U 1ENeBON ayAUTOPHH, BhIOMpas
ONTUMAJIBHYIO0 (POPMY IIPE/ICTABICHUS U BU3YyalIU3aliy;

- OIICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(pOPMAIIIH,

€€ COOTBETCTBHE TMPABOBBIM U  MOPAJIbHO-3TUYECKUM
HOpMaM;
- HUCIOJIb30BaTh CpeacTBa MH(OPMaLMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHi1 B PCIICHNN KOTHUTUBHBIX,

- yMETb IUJJAaHUPOBaTh U  BBINOJHATH  XUMHUYECKHI
DKCIIEPUMEHT (MIPEBPAILLEHUS] OPTraHMYEeCKHX BELIECTB IMPHU
HarpeBaHUM, MOJyYEHUE ITHIIEHA U U3YyYEHHE €ro CBOICTB,
KaueCTBEHHbIC PEaKIIMK Ha ajbJAETUAbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JeHaTypauus OEJIKOB IpU HarpeBaHUU, LIBETHBIE
peakiuu OEIKOB; MPOBOAWTH pEaKlUW HOHHOro oOMeHa,
ONpEAENATh Cpeldy BOJHBIX pPACTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPHUI-aHHUOHBI, Ha
KAaTHOH aMMOHHUS; pelllaTh IKCHEPUMEHTAlbHbIE 3a7aud IO
remaMm "Metamiel" u "Hemeramiel") B COOTBETCTBHH C
[paBWJIaMd TEXHUKH O€30IaCHOCTU MpU OOpallleHUuu C
BELIECTBAMHU u 1a00paTOPHBIM 000py10BaHUEM;
MPECTaBIATh PE3yJIbTaThl XUMHUYECKOIO SKCIIEPUMEHTA B
(dbopme 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX peakIuil u
(bopMyJIMPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
- yMeThb AaHaJIM3MpPOBAaTh XHUMHYECKYIO HH(MOpMAIHIO,
[OJIy4a€MyI0 U3 Pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOM
mHpOopManuu, ceTb IHTepHET U ApyTHe);
BJIaJIETh OCHOBHBIMM METOJaMU HAy4YHOI'O IIO3HAHMS BEILLECTB
M XUMHMUYECKUX  sBJIeHUH  (HaOmroJeHue,  HM3MepeHHe,
BKCIIEPUMEHT, MOJCTHUPOBAHNUE);
- YMETb NMPOBOAMTH PacyeThl 0 XUMHUYECKUM (OpMyNIaM U
YPAaBHEHUSM XUMHUYECKHX pEakIuil C HCHOJIb30BAHUEM
(bU3MUECKUX BEIUYUH, XapaKTepU3YIOIIUX BELIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMallbHbIE
YCIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; MCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUS JUIsl IPUHATUS PEIIeHUu B
KOHKDETHBIX  JKM3HEHHBIX CHUTyallMsIX, CBA3aHHBIX C




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx
KOMIIETeH M 00mue JucuMnimHapHbIe
KOMMYHUKAaTHUBHBIXM  OpPraHMU3allMOHHBIX  3a7ad  C BEIIECTBAMU U UX IPUMEHEHHEM
coOroieHreM TpeOOBaHU SPrOHOMUKH,
TEXHUKA O€30IacHOCTH, TUTUEHBI, pecypcocOepereHus,

MPAaBOBBIX M OSTUYECKHMX HOPM, HOpPM HWH(POPMAIIMOHHOMN
0€30I1aCHOCTH;

BJIa/ICTh HABBIKAMHU PACIIO3HABAHMS M 3alIUTHl HHGOPMAIUH,
MHGOPMAIMOHHON 0€30IaCHOCTH JINYHOCTH;

OK 04. DddexTruBHO
B3aMMO/IEHICTBOBATh U
paboTaTh B
KOJIJICKTHBE U
KOMaH/Ie.

- TOTOBHOCTb K CaMOPAa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEIEIICHHIO;

- OBJIQJICHUE HaBbIKAMM Y4e€OHO- HCCIIE0BATEIbCKOMH,
[IPOEKTHOM U COLIMAJILHOM NIEATEIbHOCTH;

OBiaieHie  YHHUBEPCAJIBHBIMH  KOMMYHHMKATHBHBIMH
meMCTBUAMM:

0) COBMeCTHAas1 1eATeJIbHOCTD!

- IIOHUMAaTh U UCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON U
MHIUBUAYaJIbHON paboThI;

MPUHUMATD L€ COBMECTHON JEATENIbHOCTH, OPraHU30BBIBAThH U
KOOPJAMHUPOBATh JACUCTBUS IO €€ JOCTHUKEHHMIO: COCTaBISTh
[aH JEHUCTBHUM, pACHpElNensaTb pOJM € YYETOM MHEHHU
YYaCTHUKOB OOCYKIATh pe3ybTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBAaTh U BBHIIOJHATH pPabOTy B YCIOBUSX
peanpHOro, BHUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aMMOJECICTBUS;

- OCYIIECTBIISITH ITO3UTUBHOE CTPATETUYECKOE ITOBE/ICHNE B

Pa3IMYHBIX  CUTYyalUAX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh UHUIIUATHBHBIM

OBnagenne YHHUBEPCAJIbHBIMH peryasiTHBHBIMH
neMcCTBUSAMM:

) NpUHATHE ce0si M IPYTHX JIIO/eii:
- IpUHUMaTb MOTHBBI U apryMEHTBHl IPYIMX JIOAEH IpH
QHAJIN3€ Pe3yIbTaTOB JIEATEIbHOCTH;
- IIpU3HaBaTh CBOE IpPaBO M IIPaBO JPYrHMX JIIOJEH Ha

OIITNOKH,

- yMeThb IUIAHUPOBaTh MW  BBINOJHATH XUMHYECKHI
DKCIEPUMEHT (IIPEBpallleHUs] OPraHUYECKUX BELIECTB IPHU
HarpeBaHUM, MOJyYEHUE ITHIEHA U U3YyYEHHE €r0 CBOMCTB,
KayeCTBEHHbIE PEaKIMM Ha aJIbJETUbI, KpaXMaJl, YKCYCHYIO
KHCIIOTY;

- JleHaTypanusi OeJIKOB IpU HarpeBaHUU, I[BETHBIE pEaKIUH
0EJIKOB; MPOBOJIUTH PEAKIIMM MOHHOTO OOMEHa, ONPENEsTh
Cpely BOJHBIX pPACTBOPOB, KauyeCTBEHHBbIE pPEAKIMHU Ha
cyibdar-, KapOOHAaT- H XJIOPUI-aHUOHBI, HA KATHOH
AMMOHMSI, pelaTh HKCIEpUMEHTalbHbIE 3aJjaud 10 TeMaM
"MeTtamns" 1 "Hemeramnbl") B COOTBETCTBUU € MpaBUIIaMU
TEXHUKU O€30MacHOCTH NpU OOpallleHMH C BEIIeCTBAMH U
iTabopaTOpHBIM 000pPYOBAaHUEM; TMPEACTABISATh PE3YyIbTaThl
XMMHYECKOTO IKCIIEpUMEHTa B (opMe 3alHCH ypaBHEHHUH
COOTBETCTBYIOIINX peakuuii ¥ GOPMYyITHPOBATH BHIBOIBI
Ha OCHOBE 3TUX Pe3yJIbTaTOB




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx
KOMIIeTeHIM i 00mme JucuuIInHaApHbIE
pa3BUBaTh CIOCOOHOCTb MOHMMATh MHUpP C MO3ULMHU JIPYroro
YEJIOBEKA,;
B 00J1acTH 3K0JIOrH4€CKOr0 BOCIIMTAHUS: - chopMHpOBaTh  TPEACTABICHUS: 0  XMMHMYECKOU
OK 07. - c(hOpMHUPOBAHHOCTH 9KOJIOTHYECKON KYJBbTYPHI, COCTAaBIIAIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
CopeiicTBoBaTh [MOHMMAaHWE  BIIASHHUSA COLIMAIIBHO-  JKOHOMHUYECKUX XMMHAW B TO3HAHWUU SBICHUNA TPHUPOABI, B (HopMHUpOBaHUH
COXPaHEHUIO [TPOLIECCOB HA COCTOSIHUE IPUPOJHON M COLMAIIBHON CPENbI, MBIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
OKpYKaroIeH 0CO3HAHHME  TJI00AaTBHOrO  XapakTepa  SKOJIOTMYECKHX FPaMOTHOCTH, HEOOXOAMMOM Ul pEIIEHUs NPAKTHUYECKUX
cpensl, npoOiem; 3ajjad M DKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K
pecypcocOepekeHd | IUIAHMPOBaHME M OCYIIECTBJIEHME  JCHCTBMH B CBOEMY 370POBBIO U IPUPOTHON CPELE;
10, IPUMEHATD OKPY’KaIOILEH Cpefic Ha OCHOBE 3HAHUSA LEJICH YCTONYMBOIO YMETh COOJII0/IaTh IPaBUIIa SKOJIOTUYECKH 11€TIECO00Pa3HOT0
3HaHUsA 00 Pa3BUTHS YEIOBEYECTBA,; MOBEICHUS B OBITY M TPYIOBOH NEATENBHOCTH B MLEJSIX
W3MCHCHUU KIIMMATa, [@KTUBHOE HENPHUATHE JACUCTBUM, INPUHOCSIIUX BpeEx COXPAHEHMsI CBOErO 3/I0POBbS M OKPYKAIOLIEH MPUPOAHON
IIPUHIAIIBI OKPY’KaroIlleH cpeae; CpENbl; YYMTBIBATH OIACHOCTb BO3JCUCTBUS HA JKUBBIE
OepeKIIMBOro - YMEHHE IIPOTHO3UPOBATH HeOJ1aronpusTHbIE OpPraHu3Mbl  OIIPEIEICHHBIX BELIECTB, I[OHMMAs CMBICI
[IPOU3BOJICTBA, DKOJIOTMYECKHE TOCIIEICTBUS NPEIIIPUHUMAEMBIX JICHCTBUN, [TOKa3aTelIsl MPeIeIbHON TONyCTUMON KOHIIEHTPALUH
3¢ heKTHBHO MpeloTBpalaTh UX;
JIEHCTBOBATH B pacIIMpeHue OIbITa JAEATEIbHOCTH YKOJIOIMYECKON
YpE3BBIYANHBIX HAIIPABICHHOCTH;
CUTYaLMIX OBJIaJICHHE HaBbIKaMU y4eOHO- HCCIIEe10BaTEIbCKON, TPOEKTHON

1 COITHAIIBHOM ACATCIHLHOCTH;




3. CTPYKTYPA U COAEPKAHHUE YUEBHOU JUCHHAITINHBI
3.1. TeMatuueckuii 1mjiaH y4eOHOW TUCITUTLTMHBI

Ob.12 Xumust

Buja yueOHoii padboThl

Koan4gecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 72
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero) 68
6m. u.:
TEOPETHYECKOE 00yUeHUe 27
IIPAKTUYECKUE 3aHATHS 41
CamocTosiTenbHast pabota 00y4aroerocs
[IpomexxyTouHas arrecranus: 4
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOrO 72
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3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne O1b.12 Xumus

HaunmeHnoBanme Conep:kanue y4eOHOro MmarepuaJjia (0CHOBHOE M NIPO(ecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem dopmupyeMblie
pa3/ies0B U TeM JIa0OpaTOpPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOLYJIb 4acoB KOMIIeTeH M
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHMS BellecTBa 6
Tema 1.1. OcHOBHOE coepkaHHue 6
CrpoeHue aToMOB CoBpeMeHHas MOZIEIb CTPOCHMSI aToMa. BUIbI XUMUYECKOH CBSI3U 2
XUMUYECKUX DJIEMEHTOB U [IpakTHYecKkasi paboTa OK 01
npupoaa XUMHYECKOU Penrenue 3agannii Ha COCTABIEHUS XUMHUYECKUX Q)opMyn 4
CBSI3U
Tema 1.2. OcHOBHOE corepKaHue 4
Iepuoanyeckuii 3akoH U [[IpakTHYecKkasi padoTa 2 OK 01
tabauma J[.U. [lepuoanueckas cucrema xumuyeckux 3semeHToB .M. Menneneesa. OK 02
Menneneesa «MeTtammnueckue / HeMETaNTMYECKUE CBOMCTBA, AIEKTPOOTPUIIATEIBHOCTD XUMUYECKHX
DIIEMEHTOBY
Paznen 2. XumMuueckue peakiuuu 10
OcHoOBHOE coiep:kaHue 6
Tema 2.1. —
Knaccugukaius 1 TUIIbI XUMUYECKHX Peakifil ¢ yuacTHeM HEOPraHMUECKUX BEIECTB. 2 OK 01
Tunsl XUMHUECKHUX
peaKiii [IpakTHyeckas padora } 4
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI IO YPABHEHUSAM XUMHUECKUX PEaKIuil.
Tema 2.2. OcHOBHOE coiep:kaHue 4 OK 01
DIEKTpONIUTHYECKAs 3 Teopurs INEKTPOIUTUYECKON AUCCOLHUALINH, COCTABIECHUE NOHHBIX peaKnn 2 OK 04
AUCCOLHMALMA M UOHHBIM 1y aGopaTopras pa6oTa THIIB XUMHYECKHUX PEaKIHii
o0MeH 2
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYeCKUX BELECTB 18
OcHOBHOeE cofiep:kaHue 4
Tema 3.1. [Tpenmer Heoprannyeckoit xumun. Kiaccupukaiyst HeOpraHM4eCKUX BEIIECTB 2
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHHE lIpakTiyeckas padora . OK 02
HEOPrAHHYECKHX BEIIECTR Perenrie MpakTUYECKUX 3aJaHUi M0 KiacCU(UKALUK, HOMEHKIAType U XUMHUYECKUM 2
(opMynaM HEOpraHMYECKUX BEIIECTB
Tema 3.2. OcHOBHOE coiep:KaHue 8
®duznko- Metasmbl. O0mre puzndeckue 1 XMMUYECKHe CBOWCTBA METAJIOB 2 OK 01
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MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJIOBEKA

W nentudukanys opraHndecKux COSTMHEHHU OTACIbHBIX KIIaCCOB

HaumenoBanme Conep:xkanue yueOHOro MmarepuaJjia (0CHOBHOE M NPO(ecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem DopmupyeMblie
pa3/ies0B U TeM JIabopaToOpHbIe M MPAKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJIb 4acoB KOMIIeTeH M
xuMuueckue ceoiictea  [Hemetamuer. OOmue ¢pu3ndeckue 1 XMMUYECKHE CBOMCTBA HEMETAIIOB. XMMHUYECKHE CBOMCTBA 2 OK 02
HEOPraHUYECKUX BEIIECTB |[OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BELICCTB.
[IpakTHyeckasi padGora 4
CocraBiieHHE YpaBHEHUN XUMHUYECKUX peaKlui
Tema 3.3. OcHOBHOE cojlepKaHue 6
Wnentuduxamnms JIabopaTopHasi padota OK 01
HCOPraHMYCCKUX BCIIECTB | neHTudukaus HeOpraHndecKux BEIIeCTB OK 02
CBolicTBa HEOPraHNYECKUX BELIECTB 2 oK o4
Pa3nen 4. CTpoeHHe U CBOIiCTBA OPraHMYECKUX BelleCTB 24
OcHoBHOe cofiep:kaHue 6
Tema 4.1. =
[Ipeamet oprannueckoid XuMuu. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUS OK 01
Knaccudukanms, crpoeHue . 2
opranndeckux coenquHeHnii A.M. byrieposa
1 HOMEHKJIaTypa
OPraHHUYECKUX BEIIECTR [IpakTuyeckas padora 4 OK 01
CocTaBiieHHE TIOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OpraHMueCKHX BEIIECTB
OcHOBHOe coJep:KaHue 14
Teopernueckoe o0yyeHue
AnKaHbl. AJIKMHBI M aJIKaJIME€HbI M apOMaTUYECKUE YTIIEBOIOPOIbI 2
Kucnopoconepxaiye coeluHeHHsI A30TCOIeprKalie COeIMHEHNs. BhICOKOMOIEKyIsIpHbIE 2
Tema 4.2. COCIMHEHUS OK 01
CaoiictBa [pakTuyeckas padora 4 OK 02
OpPraHWYCeCKUX COCANHCHNUH |[CocTaBiIeHIEe yPABHEHNH XMMUYECKUX PEAKIINMN C YUaCTUEM OPTaHUYECKUX BEIECTB OK 04
[IpakTuyeckas padora 4
CBOIICTBa OPraHMYECKUX COCTUHEHUN
JIabopaTopHas padora 2
[ IpeBpalieHusi OpraHu4eCKUX BEHIECTB IPH HArPEBAHUU
Tema 4.3. OCHOBHOE COJIepsKaHIe 4
Unentnduxanms Teopernueckoe o6yuenuebroopranmueckue coeTMHEHUs: OCIKHU, )KUPBI, YIIEeBOIbI Pob
OpPraHMYECKUX BEILECTB, (OpraHMYeCcKON XHMHUU B PELICHUH MPOOJeM 3HEpPreTH4ecKoid Oe30MacHOCTH, B Pa3BUTHU 2 OK 01
WX 3HAYEHME W MEJMIMHBI, CO3/IAHMI HOBBIX MAaTEPHANIOB, HOBBIX HCTOUHIKOB SHEPIUU OK 02
npuMeHeHHe B ObIToBOM 1 [JIaGopaTopHas padora 2 OK 04

[IpomexyTouHas arrecTanus (AnddepeHINPOBAHHBIN 324eT)
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HaumenoBanme Conep:xkanue yueOHOro MmarepuaJjia (0CHOBHOE M NPO(ecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem DopmupyeMblie
pa3aesioB M TeM JIadopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIAIHON MO1Y./Ib 4acoB KOMIIETeHIIUH
. 4
Pa3nes 5. KuHeTH4ecKkue U TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOE coepkaHHue 4 OK 01
CKOpOoCTh XUMHUYECKHUX CKOPOCTh peaKify, €€ 3aBUCUMOCTb OT pa3indHbIX ¢aktopos. [Ipunmun Jle [larense 2 OK 02,
peaKuu. [IpakTnyeckas padora 2
XUMHUYECKOE PAaBHOBECUE |Perienue 3aaHuil HA npuMmeHeHue npuniuna Jle-Ilarense
Paznen 6. PacTBopsl 6
OcHOBHOe cofiep:kaHue 2
Tema 6.1. > OK 01, OK 02
PacTBopeHue kak pU3uKo-XxuMHUYeckuii mporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[Tonsatue o pactBopax 2 OK 07,
[pacTBOpoB. PactBoprmMocTs. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.
OCHOBHOE coaep:KaHue 2
Tema 6.2. McciienoBanue P OK 01, OK 02
o Jlaboparopnasi pa6ora
CBOICTB PacTBOpPOB 4 OK 04,
[IpuroroBieHre pacTBOPOB, pEIICHHE 3a7ad Ha IPUTOTOBJIEHHUE PACTBOPOB
[Ipome:xyTOUHAs1 aTTeCcTALMs 110 JMCHUILIMHE (324eT) 2
Bcero: 72
M3 HUX MPAKTHYECKUX 3aHATHIA 41
JIEKIUH 27
caMoCTosiTe1bHAsA padoTa -
3a4er 4
IK3aMeH -
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4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUAJIBLHO-TEXHNYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl  JTUCHUIUIMHBL — TpeOyeT Hanuuus  KaOMHeETa
EctecTtBO3HaHuA

O6opynoBanue yueOHOro KabUHeTa:

- [I0CaJJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIINXCS;

- pabodee MecTo MpenoaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XMMUYECKOM MOCYJbl U MPUHAICKHOCTEH U TaOOPaTOPHBIX U
MPaKTUYECKUX paldoT;

- HAaOOPBI PEAKTHBOB OPraHUYECKIX U HEOPTAHUYECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMUSI»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTED C JIMLIEH3UOHHBIM [TPOTPAMMHBIM 00ECIIEUEHUEM;

- MYJIBTUMEAUATIPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcme 00yueHUs, BKAIOUAS MPEHAdCcepbl, MOOelu, MaKemol,

obopydosanue, mexnHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHble, KOMHbIOMEPHble U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeGoBanus k KBaTH(PHUKAIUKA TEAATOTHYECCKUX KaJIpPOB, OCYIIECTBISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO]IITIO MperoaBacMoil yaeOHOM TUCITUTIINHBI.
OMBIT IeITEIHPHOCTH B OPTraHU3aIUsIX COOTBETCTBYIOMIECH PO eCcCHOHATBHON Chephl
SBISIETCS  00s3aTeIbHBIM JUISI  TIPErojiaBaTesIel, OTBEYAIOIIUX 32 OCBOCHHUE
oOy4Jarorumcs mpoecCHoHaNTbHOTO yueOHOTO ITUKJIA.

[IpenogaBarenu Mojay4aroT JOMOJIHUTEIBHOE TIPOQeccHoHaIbHOe 00pa30BaHNe
0 MpoTrpaMMaM ITOBBIIICHUS KBaJu(HUKAIIMK, B TOM 4YHClie B (hOpME CTAXKUPOBKU B
pOGUIBHBIX OpraHU3aIMAX HE PEXKe OJTHOTO pas3a B 5 JIeT.

4.2. Nudpopmanuonnoe odecneuyeHune o0y4eHmus. Ilepeyensn
PEeKOMEeHyeMbIX Y4eOHbIX Hu3aHuil, MHTepHeT-pecypcoB, I0ONOJHUTEIbHOM
JINTEPATyPbI

OcHOBHBIC TICUATHBIC u3aaHusd

1. Audpunorenora, M. B. Xumus: y4eOHUK U MTPAKTUKYM JUIsI CPEIHETO
npodeccrnoHanbHOro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3x., ucnp. u gon. — MockBa: UzmarensctBo Opaiit, 2022, —
291 c.

2. lllerommxuna, H. A. O6mas xwumus: yueOnuk mus CIIO / H. A.
[leronuxuna, JI. B. MunaeBckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.

3. Hukonbckuit, A. b. Xumwus: y4eOHUMK M MPAKTUKYM JJISI CPEIHETO
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npodeccuonansHoro oopaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., mepepad. u non. — Mocksa: M3narensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHHK JJIsi CpeAHero npodeccuoHaibHoro oopazoBanus / HO.
A. JleGenes, I'. H. ®aneeB, A. M. T'onyb6e, B. H. IllanmoBan; mox oOmieit
penakueit I'. H. @aneera.

— 2-¢ u3a., nepepad. u gon. — Mocksa: UznarensctBo Opaiit, 2022. — 431
C.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKH

5. Xumus. 10 knace. Yrinyonéuusiii ypoBens : yueounk/ B.B. Epemun, H.E.
Ky3smenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nog pexn. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: u.

6. Xumus. 11 xnacc. Yrnyonéuusiii ypoBens : yueonuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. [dpo3nos, B.B. Jlynmun; non pen. B.B. Jlynuna. — M.:
[Ipocsemenne, 2022. — 478, [2] c.: un.

7. Xumus. Yraoyonenusiii ypoBeHnb. 10—11 kitaccel: paboyasi mporpamma K
muaun YMK B.B. Jlynuna: yuebno-meronuueckoe nocooue/ B.B. Epemun, A A.
Hpo3nos, 1.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

8. Meroanueckoe nocobue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jpo3noBa u ap. «Xumus. YrayOneHHbIl ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. [dposnos, U.B. Epemnna, H.B. Bonkosa, H.B. ®upcrosa, 3.1O.
Kepumon. — M.: [lpoda, 2018. — 423 c. : umn.

9. I'ycera, E. B. Xumus qa CIIO: yuebno-metoanaeckoe nocooue / E. B.
I'ycea, M. P. 3uranmmuna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5- 7882-2792-4. — Tekct: 351eKTpoHHBIN // JlaHb : 3JI€KTpOHHO-
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KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM

JANCHUITJINHBI

KoHTposib ¥ OlLIEHKa pe3yJbTaToB
OCYUIECTBJISIETCS.  MpernojaBaTeieM Ipu

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIIMHBI

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yanOHIHMHCSI
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIC,Z[OB&HHﬁ, IMPaKTHYCCKUX BaH}ITHfI,

TECTUPOBAHUS.

Pe3yabTaTnl 00y4yeHust

®opmMbI 1 METOABI KOHTPOJISA U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

1

2

YMEHUE COCTABJIATH XUMUYCCKUC q)OpMyJ'IbI COCI[I/IHeHI/Iﬁ B COOTBETCTBHUHU CO
CTCIICHBIO OKHCJICHUA XHMHYCCKHUX JJICMCHTOB, HCXOJsA M3 BaJICHTHOCTHU
1 3JIEKTPOOTPHIIATEIIFHOCTH;

YMEHHE XapaKTepu30BaTh XHUMHUYECKHUE JIIEMEHThl B COOTBETCTBUU C HX
MOJIOKCHAEM B TIEPHOIMYCCKON CHCTEME XUMHYECKHX »3JiemeHToB J[.U.
IMeHnenceBa;

YMCHUC COCTABJITh ~ pCaKIUU COCIUHCHUA, Pa3JI0KCHUA, O6MeHa,
BaMCHICHHS, OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC pCaKIUu, COCTaBJIATH
YpPaBHCHUA XUMHUYCCKUX pCaknuy  HMOHHOI'O oOMeHa ¢ ydJacTuem

HCOPIraHNYCCKNX BCUICCTB,

YMEHHE KITacCH(UIIMPOBATh HEOPraHMIECKUE BEIIECTBA B COOTBETCTBHH C UX
CTPOCHHMEM, YCTAHABIMBATh 3aBHCHMOCTb (DPU3MKO-XMMHYECKHX CBOWCTB
HEOPraHMYECKHX BEIIECTB OT CTPOEHHS  aTOMOB U MOJIEKYJ, a TaKxke
TUIa KPUCTAIINUECKON PEIIeTKH;

'YMeHHe nucclieoBaTh KaueCTBEHHBIE PCaKu HEOPraHMICCKUX BEIIECTB,

YMCHUC KJ'IaCCI/I(I)I/II_II/IpOBaTB OpraHn4eCKUC BCEHICCTBA B COOTBETCTBUM C
X CTPOCHUCM,

YMCHUC  YyCTAaHABJIMWBATb  3aBUCHUMOCTH (1)1/131/11(0 -XUMHYECKHX  CBOMCTB

OPraHNYICCKUX BCUICCTB OT CTPOCHUS MOJICKYJI;

YMEHHC HCCJICHOBATb KAYCCTBCHHBIC PCAKIUU OPTraHUYCCKUX COGZ[I/IHGHI/Iﬁ
OTACJIBHBIX KJIACCOB,

YMEHHC XapaKTCPU30BaTh BJIMAHUEC KOHLICHTPAIIUU pE€arupyrommnx BCUICCTB U
TEMIIEPATYPbl HA CKOPOCT XUMHUYCCKUX peaKuHﬁ;

YMEHUEC pas3jim4yaTb HNCTHHHBIC PacTBOPHI, HCCJICA0BATh Q)HSI/IKO-
XHIMHUYSCKHE CBOMCTBA MCTUHHBIX PacTBOPOB;
YMCHUC pas3jn4yaTb HNCTHHHBIC PacCTBOPHI, HCCIICA0BATh (I)I/ISI/IKO'
XMMHYECKHUE CBOMCTBA HCTHUHHBIX PacCTBOpPOB,
YMEHHC OLICHUBATb noCICACTBUA OBITOBOM n HpOHSBOﬂCTBCHHOﬁ

ITeSITETLHOCTH YEeJIOBEKA C ITO3UIIMHA IKOJIOTHIECKOM 0e30IMacHOCTH

YCTHBIH KOHTPOJIb U CAMOKOHTPOJIb,
MUCbMEHHBIH KOHTPOJIb U
CaMOKOHTPOJIb, MPAKTHIECKUN
KOHTPOJIb X CAMOKOHTPOJIb;
WHIWBUIYAIGHBIA 1 (PPOHTANBHBIN
orpoc,

TECTUPOBAHHE, CAMOCTOSITEIIbHBIC
MUCEMEHHBIE pabOTHI, TUKTAHTHI,
BBINOJIHEHUE IPAKTUYECKUX 3aJaHUN Ha
MPaKTUYECKUX 3aHATHUSIX, 3alUTa
TBOPYECKHUX paboT, IPOEKTOB.
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[Ipunoxenue 1

OJIUTEXHUYECKUN KOJUJIEJDK ®EJEPAJIBHOT'O
T'OCYJAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILINJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA
y4eOHOM TUCITUTLIMHBI

O/1b.12 Xumus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

09.02.07 Hughopmayuonmnsie cucmemvl u nPOZPAMMUPOBAHUE

(K00, HaumeHoBaHue npogeccuu/cneyuaroHOCmu)

2024
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC MOHSATHS U 3aKOHBI XUMUU

1. Yro Takoe aToM?

2. Yto Takoe MoJieKya?

3. Yrto Takoe aroMHasi Macca?

4. Yto Takoe OTHOCUTENIbHAs MOJIeKyJsipHas Macca? Kak ee HailTu?

5. Yro Takoe mMoJisipHas Macca BemecTa? B kakux equHUIaX OHA BBIPAXKAETCS
6. Kax BBIUMCIHTH KOJUYECTBO BEIIECTBAa, 3HAs Maccy, OOBEM WU YHUCIO
CTPYKTYPHBIX €IUHUIL?

7. Kak ¢popmynupyeTcs 3akoH ABOrajipo?

8. UTO Ha3bIBAETCA OTHOCUTEIBLHOM IJIOTHOCTHIO OJHOTO Ta3a Mo Apyromy?

9. ChopMynupyiiTe 3aKOH MOCTOSHCTBA COCTABA.

10. ChopmynupyiTe 3aKOH COXpaHEHUSI MaCcChl BEIIECTB.

Tema 1.2. Ilepuoaunueckuii 3akoH u Ilepuogmyeckass cucremMa XHUMHUYECKHUX
aneMeHToB [[.11. MeHnneneeBa u ctpoeHre aroMa

1. KakoB cocTaB siapa atroma?

2. Kak onpenenuTts 4nuciio IPOTOHOB U HEUTPOHOB B sipe?

3. Kak onpenenuTs KOJIMYECTBO YHEPTETHUECKUX YPOBHEU B DJIEKTPOHHOM 000JI0UYKE
atoma?

4. Kak paccunTaTh MakKCUMaJIbHO BO3MOXXHO€ KOJHMYECTBO JJICKTPOHOB Ha JaHHOM
SHEPreTUYECKOM YPOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SHEPTETUUYECKOM YPOBHE?

6. Kak 00603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM ypOBHE SHEPIHsl 3JIEKTPOHA OOJIbIIEe Ha IEPBOM MJIM Ha
4eTBEpPTOM?

8. UTo Ha3bIBaETCSl OpOUTAIBIO?

9. Kakyto hopmy numerot opoutanm?

10. KakoBO BO3MOHOE KOJTMYECTBO OpOUTaIel Ha IMOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakhX 3JIEMEHTOB HMMEIOT 4 3JIEKTPOHA HA HAPYKHOM
HPHEPTEeTUYECKOM YPOBHE IJIEKTPOHHON 0007109KH?

12. Yto o6o3HayaeT TepMUH —CruH|?

13. IIpu kakOM yCIOBUHM HA OAHOM OPOUTATIM MOTYT HaXOAUTKCS JIBa SJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpyner.

16. DnemeHT 5 rpynmel, B €ro aToMe 3 SJHEPreTUYECKUX YPOBHS.

17. B sape atoma 24 npoToHa.

18. Dnextponnas ¢popmyna snementa 1s2 2s2 2p6 3s2 3p6 3d7 4s2

19. Dnexrponnas popmyna snemenTa...3sl 3p3 3d2

Tema 1.3. CtpoeHue BelecTBa
1. KakoBa nmpupoaa XuMHYECKON CBS3U?
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2. Kakue BUIbI XUMHUYECKOU CBSI3U CYIIECTBYIOT MEXAY aTOMaMH B COEUHEHUSIX?

3. OnuiuTe MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBSI3U.

4. Kakas CBsI3b HAa3bIBAE€TCS KOBAJICHTHOM?

5.UeM oTnuyaeTcs KOBAJICHTHAs MOJSpPHAs CBA3b OT KOBAJIEHTHOW HEMOJISIPHOW
CBSI3U?

6. Kakast cBsI3b Ha3bIBA€TCSI MOHHOW?

7. Yem oTaM4aeTcss MEXaHu3M 00pa30BaHUs HOHHOM CBSI3M OT KOBaJIECHTHOM?

8. Kakast cBs3b Ha3bIBaETCA METANINYECKOM?

9. OnummTe MeXaHU3M 00pa30BaHUS METALTNICCKON CBS3H.

10. Kakas xumuyeckasi CBSI3b Ha3bIBA€TCSI BOJAOPOAHOM?

11. IlpuBenure npuMepsl COECIUHEHUN C HOHHOM, KOBAJIEHTHOM, METaUIM4ECKOU
CBSI3bI0 MEXK/y aTOMAMMU.

12. Tlepeuncnure BemecTBa MEXAY MOJIEKYJIAMH KOTOPBIX CYIIECTBYET BOJOPOIHAS
CBSI3b.

Tema 1.5. Knaccudukaiyss HEOpraHM4eCKUX COSIUHEHUN U UX CBOMCTBA

1. 3anucats ypaBHEHUS peaKkUU, XapaKTEPU3YIOIIUE CXOJICTBO OKCUIOB.

2. Moxuno mu ruapokcun menu (II) momyuuts coenunennem okcuma menu(Il) c
BoJ101? OTBET 00OCHYHTE.

3. 3anucaTe ypaBHEHHE PEAKLHMH, XaApaKTEPU3YIOIIEE MPOTHUBOIOJIIOKHOE CBOWCTBO
KUCJIOTHOTO OKCHJIa OCHOBHOMY.

4. 3anucath ypaBHEHUE PEAKIINH, XAPAKTEPUIYIOIIEE MTPOTUBOMOJIOKHOE CBOMCTBO
OCHOBHOT'O OKCHJ]a KUCJIOTHOMY.

4. Ha ocHOBeE CBOICTB J0Ka3atTh, 4To okcuj yriuepoaa (IV)-kucnorHbiit

5. Ha ocHOBE CBOMCTB q0Ka3aTh, YTO OKCHUJ, KaJIbIIMS — OCHOBHOM

6. BeinucaTte U3 NpeyioxKEHHOTO CIUCKA BEIIECTB OKCUBI U JaTh UM HAa3BAHUS:
Ca(NO3)2, Na20, KOH, CuClI2, HNO3, SO3, CuO.

7. BeIUIIMTE OTAEIBHO OCHOBHBIE M KUCJIOTHBIE OKCUIBI U 1AUTE UM Ha3BAHUE:

CaO, Si02, CO2, Na20, K20, SO3, Al203, BaO, N205.

Tema 2.1. OCHOBHBIE TIOHSATHUSI OPraHUYECKONM XUMHUHM U TEOPUS CTPOCHUS
OPraHUYECKUX COCIUHECHU

1. Uto u3y4daeT opraHuyeckasi Xumus?

2. HazoBuTe U3BECTHBIE BaM KJIACCHI OPT. BELIECTB U UX OTAEJbHBIX MPEICTABUTEIIECH.
3. SBnAOTCS JM  OKCHUIBI yriepojJa M YroJibHas KHUCIOTa OpPraHWuYECKUMHU
BellecTBamMu’?

4. Yemy paBHa BaneHTHOCTH C B O.C?

5. SIBnsieTcs v 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aToMbl COETMHSIOTCS B MOJIEKYITY?

7. Kakasi cBsI3b BO3HUKAET MEK/ly aTOMaMHU B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB?

8. UTo Takoe B3aMMHOE BIUSIHUE?

9. HocTaTo4Ho 11 1151 BEIBOJA HA XUMHUYECKUE CBOMCTBA BEIIECTBA, 3HATH TOJIBKO
KOJINYECTBEHHBIN U KaY€CTBEHHBIN COCTaB MOJIEKYJ?

10. CoctaButh BO3MOXHBIE H30Mepbl C¢ oOmei ¢opmynoir CO6HI14. Jlate um
Ha3BaHUS.

Tema 2.2. YriaeBoaopoibl U UX TPUPOAHBIE UCTOUHUKHU
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1. Kakue coenHeHNs Ha3bIBAIOTCS YIIIEBOAOpOAAMU?

2. Kakue CymecTBYIOT KJIacChl yIIIEBOJOPOI0B?

3. Uto Takoe roMoJioru?

4. HazoBuTte 0011y10 opMyTy TOMOJOTHYECKOTO Psifia aIKaHOB, AIKEHOB, AJIKMHOB.
5. Yro Takoe ankanbl? UTo Takoe ajikeHbl? UTO Takoe aJKUHbI?

6. Kakne xummuueckrne CBSI3M CYHIECTBYET MEXKIy aroMaMd B MOJEKylax
YIJIEBOJIOPOIOB?

7. UeM OT/IMYAETCSl CUTMA-CBSI3b OT MU-CBSI3U?

8. 3anumute peakuuto 3amenienus: C2H6 + C12

9. 3anummTe peaknuro npucoeauuenus: C2 H4 + Cl12

11. Kakue knaccel yriieBOJOPOAOB JIETKO OKUCIISIFOTCS ?

12. Kakne npoayKThl OIYy4YarOTCs B PE3YIBTATE CKUTAHUS YTIEBOLOPOIOB?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

1. Kakue BemecTBa Ha3piBatoT ciuptamu? O61mas popmMyna CIupToB.
2. Ilo kakuM mpU3HaKaM KJIacCU(UIUPYIOTCS CIIUPTHI?

3. Kakue BUJIbl ©30MEPUH XapPAKTEPHBI JJIs1 CIUPTOB?

4. IlpyuMeHeHne CIupTOB.

5. BnsiHue ciupToB Ha OPTaHU3M.

DEHOJIBI:

1. Kakue BemiecTBa Ha3bIBatoT (heHOTaAMU?

2. Kak mpoucxoauT B3aUMHOE BJIMSTHUE aTOMOB B MoJjiekyie ¢eHona? (mojoKeHue
teopuu A.M. Bytneposa)

Tema 2.4. A3oTcoaepailye oprannueckue coequaenus. [lonumepsl

1. AMHMHOKHCIOTBI, CTpPOEHHE, KIacCU(pHUKalusi, H30MEpHUs, HOMEHKIATYpA.
[TomyyeHne aMHUHOKHUCIIOT U KX XUMUYECKUE CBOMCTBA

2. ITonmumepbl. PU3NUECKUE U XUMUUECKHE CBOMCTBA

3. [lony4yeHue 1 UCOJIB30BAHUE MTOJIUMEPOB

4. XMUYeCKUE OCHOBBI KHU3HU: OCITKU U HYKJIEHHOBBIE KUCIIOTHI

5. B 4em coCTOUT OTJInYME peakui MOIMMEPU3ALMU OT PEAKIHUN MOJUKOHICHCAUU.
ITpuBecTu puMepsI peaKLInil.

6. Kakue mnomuMepbl HAa3bpIBAlOT TEPMOIUIACTUYHBIMA M TEPMOPEAKTUBHBIMHU.
IIpuBecTu puMeEpBI.

7. Hanumurte cTpykTypHyto QopMyiny mnpocredmieil amuHOkucioThl. Kakwue
(yHKUIMOHAJIBHBIE TPYIIBI COACPKUT 3TO coeauHenue? [louemy 3Ta aMHMHOKHUCIIOTA
He uMeeT ontudyeckux uzomepoB? llpuBenurte Qopmysbl ONTUYECKUX H30MEPOB
aJaHMHA.

8. Hanummre ypaBHEHUE peakUWy MOJyYEHHS JMIENTHIAa U3 BAJIMHA W LUCTEUHA.
YKaxXuTe NenTUAHYIO CBS3b.
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