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Pabouas mporpamma 06111€00pa30BaTENbHON AUCHUIUIMHBI « XUMHS» pa3paboTaHa
s crienuanbHocTH 20.02.01 Dxonornyeckas 6€30MaCHOCTh TPUPOIHBIX KOMIUIEKCOB Ha
ocHoBe denepaibHOIO TOCYJAPCTBEHHOTO 0O0pa30BaTEIbHOTO CTaHAApTa CpPEeIHETo
oO1ero oOpazoBaHus c Y4ETOM IPUMEPHOI paboueit IIPOrpaMMBbl
o011e00pazoBaTenbHON TV CLUTUIAHBI «XUMU» JUIS npodeccruoHambHbIX
oOpa3oBaTeNbHBIX Opranu3anuii  yreepkaeHHon ®I'BOY JIIIO HPIIO (yrBepxaeH
[Tpukazom MunucTepcTBa 0OpazoBanus U Hayku oT 31.08.2022 roma Ne 790).

Opranuzanus pazpadotunk: [lonurexunyeckuii kosemxk JIFAY



1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
PabGouass mporpamMmma y4eOHOW IUCHMIUIMHBL (Janee — pabouas Mmporpamma) siBISIETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELHMAIUCTOB CpPEJHEro 3BeHa (Jajee

IITICC3) B cootBerctBUH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH
20.02.01 Dkonoruveckas 6€30MaCHOCTh MPUPOTHBIX KOMILIEKCOB

PabGouass mporpamma ydeOHOM muctiumiiabel OJ[b.12 Xumus MoxkeT OBITh
ucrnoyib3oBaHa 1o crnenuanbHocTsiM CIIO Ha ©6a3e cpenHero (MOJHOro) OOIIEro
oOpa3oBaHus, B JIONOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu nporpaMm NepenoroToBku kaapos B yupexaenusx CII1O.

1.2. Hesaun 1 3a1a44 y4eOHO JTUCHUILINHBI, TPe0OBaHUS K pe3yJibTaTaM
OCBOCHUS YUEOHOM TUCHUTIIHHBI

Conepkanue mporpamMmbl  00I€00pa30BaATEIbHOM — TUCIHUIUIMHBI  «XUMUS»
HaIpPaBJIEHO Ha JOCTUKEHUE CIIECTYIOUIEH 1IeNIH:

dopMHUpOBaHUE y CTYACHTOB MPEACTaBICHUS O XHMHYECKOM COCTaBJISIIOLIEH
€CTECTBEHHO - HAYYHOW KAPTUHBI MUPA KaK OCHOBBI MIPUHATUSA PELUICHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEACHUS B MPUPOJHOM Cpelie.

3amaun 0CBOCHHUSI 00111€00pa30BaATEIHHON JUCITUTUTHHBI « XUMHUSD):

— chopMHUpOBaTh TOHUMAHUWE 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB M SIBJIICHUM B OKPYXKAIOLIEHW Cpene, LEIOCTHOM HAay4YHOW KapTHUHBI MHUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Pa3BUTh YMEHHUSI COCTaBJISATH (POPMYJbI HEOPTAHMYECKUX M OPTraHUYECKUX
BEILIECTB, YPABHEHUS] XUMUYECKUX PEAKIUH, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUECKUX IKCTIEPUMEHTOB,

— ctopmupoBath HaBBIKU IPOBEICHUS MPOCTEHIITUX XUMHUUYECKUX
AKCTIEPUMEHTAIILHBIX UCCJICIOBAHUIN C COOJIIOJIEHUEM TMPaBUJI OE30M1aCHOTO OOpaIieHUs
C BEILIECTBAMU U JTA0OPAaTOPHBIM 000PYyI0BaHUEM;

— pPa3BUTh YMEHHUS HCIOJIH30BaTh WH(OOPMAIUI0O XUMHUYECKOTO XapakTepa u3
Pa3TUYHBIX UCTOYHUKOB,;

— chopMHUpOBaTh YMEHHUS MPOTHO3UPOBATH MOCIICCTBUS CBOCH NEATETLHOCTH H
XUMUYECKUX TPUPOIHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB;

— chopMHUpOBaTh MOHUMAHUE 3HAYMMOCTH JOCTHDKCHHN XUMHUYECKON HAyKU H
TEXHOJIOTUM JIJIsl pa3BUTHUS COIIMAIIBHON 1 TIPOU3BOJICTBEHHOM cep.

Pe3ynpTaThl 0OydeHHS OpPHUEHTUPOBAHbI Ha TMOJYYEHUE KOMIIETCHLMUH s
nocienyronieil npodeccuoHanbHON ASSTENbHOCTH, KaK B paMKaX JaHHOM MpeIMEeTHON
o0nacTH, Tak U B CMEXHBIX C Hel oOnacTsax. OHM BKJIIOYAIOT B ce0s pe3ysbTaThbl

OCBOEHHUs 00111e00pa3oBaTenbHONM AUCHUIUIUHBI B cooTBeTcTBHH ¢ DI'OC CIIO u Ha
ocHose ®I'OC COO:



— YMEHHE COCTaBISITh XMUMHUYECKUE (HOPMYJIbI COCUHEHH B COOTBETCTBHU CO
CTEIECHBIO OKHUCIICHMS XMMHMYECKUX DJIEMEHTOB, HCXOAd W3 BAJEHTHOCTH U
IIEKTPOOTPHULIATEIILHOCTH;

— YMEHHME XapaKTepHU30BaThb XMMHYECKHE DJIEMEHTBI B COOTBETCTBHUM C HX
IIOJIOKEHUEM B IIEPUOINYECKON CUCTEME XUMUYECKUX dneMeHToB .M. Menneneena;

— YMEHHUE COCTaBJISITh PEAKIMM COCAMHEHUS, Pa3JIOKEHUs, 0OMEHa, 3aMELICHHUS,
OKHUCJIUTENIBHO - BOCCTAHOBUTEINIBHBIE PEAKLUHU, COCTABIATH YPAaBHEHUS XUMUYECKUX
peakuy HOHHOTO OOMEHA C yYaCTUEM HEOPTaHUYECKUX BEIIECTB;

— YMEHHuE KJIacCU(UIMPOBATH HEOPTAaHUYECKUE BEIECTBA B COOTBETCTBUU C UX
CTPOECHUEM, YCTaHAaBJIMBATh 3aBUCHMOCTD (U3UKO-XMMHYECKHUX CBOMCTB
HEOPTaHUYECKUX BEUIECTB OT CTPOCHUS AaTOMOB M MOJIEKYJ, a TaKXKe THIIa
KPUCTAUINYECKOW PEIIETKH;

— YMEHHE HUCCIIEI0OBATh KAYECTBEHHBIE PEAKIIMA HEOPTAHUYECKHUX BEILIECTB;

— YMEHHuE KiacCU(PUIMPOBATh OPraHUYECKHE BEIIECTBA B COOTBETCTBUM C MX
CTPOEHUEM;

— YMEHHUE YCTaHaBJIMBAaTh 3aBUCUMOCTb (PU3UKO-XUMUUYECKUX CBOICTB
OPraHUYECKHUX BEILECTB OT CTPOCHUS MOJIEKY;

— YMEHHE MCCIE0BaTh KAYECTBEHHBIE PEAKLIMM OPTraHUYECKUX COEHUHEHUU
OTZCJIBHBIX KIJIACCOB;

— YMEHHE XapaKTEPU30BaTh BIUSHUE KOHLEHTPALUU PEArMpPYIOIIUX BEUIECTB U
TEMIIEPATYPBI HA CKOPOCTh XUMUYECKUX PEAKIUI;

— YMEHHME pa3iIuyaTh HCTHHHBIE PACTBOPbBI, UCCIENOBATH (PUBHKO-
XUMHUUYECKUE CBOMCTBA HWCTUHHBIX PACTBOPOB;

— YMEHHE OLICHMBATh MOCJEICTBUS OBITOBOW M MPOU3BOJCTBEHHON
JESATEIIBHOCTH YEJI0BEKA C MO3ULUI dKOJIOIrMYECKON O€30M1aCHOCTH;

[lepeuncrnieHHble pe3yJbTaThl OCBOEHHUS COOTHOCSTCS C  (popMUpyeMbIMU
KOMITETCHIIMSIMU:

OK 01. BsiOupath criocoObl perieHus 3aaad npodeccuoHaIbHON AesTENbHOCTU
MPUMEHHTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA I[IOWMCKA, AaHalu3a U
uHTepnpeTranuu MHGOpMaIMM U WHGOPMAIIMOHHBIE TEXHOJIOTHH JUIsl BBITTOJHEHHUS
3a/1a4 Mpo(ecCUOHAIBbHOM 1eATEIbHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJICUCTBOBATh U PA0OTaTh B KOJIJICKTUBE U KOMaHJIE.

OK 07. ConericTBoBaTh COXPaHEHUIO OKpY Karomen cpensbl,
pecypcocOepeKeHn0, MNPUMEHSITh 3HaHWS 00 W3MEHEHHWU KiIuMaTa, HPUHIIMIIBI
OepexkITMBOT0 MPOU3BOJICTBA, 3HPEKTUBHO AEHCTBOBATH B UPE3BbIYAMHBIX CUTYALIUIX



2. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeH N

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

0ommme

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupatp
CIIOCOOBI
pelIeHus 3a/1a9
npodeccuoHanbHOM
JEATEILHOCTH
MPUMEHUTEIHHO K
Pa3TUYIHBIM
KOHTEKCTaM

B yacTu TPYAOBOI'0O BOCIIMTAHUS:
- TOTOBHOCTb K Tpyay, OCO3HAaHHUC LECHHOCTH MaCTCPCTBa,

Tpyaoooue;
- TOTOBHOCTh K AQKTHBHOW JESTEILHOCTH TEXHOJOTHYECKOM
u COIMAJIBHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh

WHULIMUPOBATH, TUTAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJHATH
TaKyl0 JIeITeIbHOCTB;

- HHTEpEC K pa3audHbiM cdepaM npodeccuoHaTbHON
JIeSITENLHOCTH,

OBaagenue YHHBeEpPCAJbHBIMU
NMO3HABATEJILHBLIMH JAeiCTBUSIMMU:

a) 0a30Bble JIOTHYECKHUeE JIelCTBUSI:

- caMoCTOSTeNnsHO (OPMYIHUPOBATh M AaKTyaIHU3UPOBATH
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYUIECTBEHHbIM NPU3HAK WJIM OCHOBAHUSA
JUISL CpaBHEHUS, KJTacCU(DUKAIIUN U 0000IIIEHNS;

- ONpEeNeNsATh LEIN JEeATEIbHOCTH, 33JaBaTh MapameTpbl U
KPUTEPHUU UX JTOCTUKECHUS;

y4eOHBIMU

-BBIABJIATH 3aKOHOMCPHOCTH u MMPOTHUBOPECUMNA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTBb KOPPCKTHUBBI B JCATCIBHOCTb, OLCHUBATH
COOTBETCTBHUEC  PE3YJIbTATOB LCIAM, OLCHHBATb PUCKHU
HOCHCI{CTBI/Iﬁ ACATCIIbHOCTH,

- Ppa3BUBATH KpCaTuBHOC MBIIIJICHUE npu  peIICHUN

YKU3HEHHBIX TIPOo0IieM

0) 0a3oBbIe HcciIe0BaTEeIbLCKHE eiiCTBUS:

BJIAC€Th HABBIKAMN y‘Ie6HO-I/ICCHe)IOBaTeHBCKOI71 u HpO@KTHOfI
JESITENIbHOCTH, HAaBBIKAMU pa3pelieHus Mpooiem;

- BBISIBJIATH IMPUYNHHO-CJICACTBCHHBIC CBA3U u

- - BJAJETh CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TOHATHS (XUMHUYECKUN
DIIEMEHT, aTOM, JJICKTPOHHas 000JOdYKa aroma, s-, p-, d-
AJIIEKTPOHHBIE ~ OpOMTAM  aTOMOB, HOH, MOJEKYyIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJICHHS, XMMHUYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJISIPHBI 0OBEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynmna, paaudkali, H30Mepus, U30Mepbl, TOMOJIOTMYECKUN
pan, TOMOJIOTH, yIJ€BOJIOPOIbI, KHCIIOpOJI- U
a30TcojiepXkKalllie COSAUHEHHs, OHOJOTHYEeCKH AKTHBHBIE
BellecTBa (yrieBOJbl, KUPbI, OEJIKH), MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHbIE COCIUHEHUS,
KPUCTAJIJIMYECKAsl PeIIeTKA, TUIIbl XMMUYECKUX  pEeaKIii
(OKUCITUTENBHO- BOCCTAaHOBUTEJIbHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEaKIMH HMOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHI, INEKTPOJINTUYECKAS
JUCCOLIMAIUs, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XMMUYECKOH peaklnu, XMMUYEeCKOe PaBHOBECHE), TEOPUHU U
3aKOHBI (TeOopUss XMMHMYECKOTO CTPOCHUS OpraHMYeCKHX
BemectB A.M. bytiepoBa, Teopusi 3JEKTPOTUTHUECKON
quccouranuu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAKTOJIOTMUECKHUE CBEIEHUS
O CBOWCTBaX, cOCTaBe, IIOJyYeHMH U 0Oe30MacHOM
HCIOJIb30BaHUU BaKHEUIIINX HEOPraHUYECKUX u
OpPraHMYeCKHUX BEIIeCTB B OBITY U IPAKTUYECKON
JeSITeIbHOCTH YeNIOBEKa,

- YMETb BBIABIATH XapaKTEPHbIE IPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX TOHSTUH, TNPUMEHSATh COOTBETCTBYIOLIUE




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx

KOMIIETeH M 00mme JAucuunimHapHbie
aKTyaJIM3UpOBaTh 3aJ1auy, BBIIBUTATH THIIOTE3Yy €€ PEIICHHUS, MOHATUS TPU  OMHCAHUM  CTPOCHUS W CBOMCTB
HAaxOJUTb  apryMEHTBl  JUIsl  JIOKa3aTeJIbCTBA  CBOUX HEOPraHWYeCKUX MW  OPraHUYecKHX BEUIECTB M  UX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS; MPEBpAIICHUI;  BBIABIATH  B3aWMOCBS3b  XUMHUYECKHUX
-aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ pEUICHUs 3a7auu 3HAHUM C TOHATUSMU U TPEJICTABICHUSIMH JIPYTUX

pe3ysbTaThl, KPUTHUYECKHM OLEHUBAaTh HX JOCTOBEPHOCTD,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

-yMETb INEPEHOCHTh 3HAHHA B  IIO3HABATEIBHYIO U
IMPAKTUYCCKYIO obiacTu KU3HEACATCIIBHOCTH,

- YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUTAaTb HOBBIE HJEHM, IpeylaraTb OpPUTIMHAJIbHBIC
IMOAXOIBI Y PELLICHMUA,

- CHOCOOHOCTh MX MCIIOJIb30BaHMs B II0O3HABATENBHOU U
COLIMAJIbHOM ITPAKTUKE

€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb  HUCIIOJIb30BaThb  HAaWMEHOBAHUS  XMMHYECKUX
COCIMHEHUN MEXAYHAapOJHOIO COK03a TEOPETHYECKOW U
IIPUKJIAJHOW XMMHUU ¥ TPUBHUAJIBHBIE HA3BAHUS BAKHEUILINX
BEIIECTB  (3TWUJIEH,  aleTWIEH, IJMLEepuH,  (EeHo,
dopManbaeru, yKCycHasi KUCIOTa, IJIMLIKH, YTapHbIA ras,
YIJIEKUCHBIA a3, aMMHaK, ranieHas W3BECTb, HeralieHas
U3BECTb, IIUTHEBASI CO/A U JIPYI'HX), COCTABIATH (HPOPMYJIbI
HEOPraHWYECKUX M OPraHWYECKUX BEILECTB, ypPaBHEHUS
XUMUYECKUX  PEaKLHUH, O0OBSACHATH 150.¢ CMBICII;
MIOATBEP)KIATh  XApaKTEpPHbIE  XMMHMUYECKHE  CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMHU  OJKCIEPUMEHTAMM U
3alACAMH YPABHEHUN XUMUYECKUX PEAKLUM;
-yMETh yCTAaHABJIMBAThb IPHUHAJIEKHOCTD
HEOPraHWYeCKUX U OpraHUYEeCKUX BEIIECTB K
ONPENENICHHBIM  KJaccaM M TpYyNIaM  COEAUHEHHH,
XapaKTEepU30BaTb HX COCTAaB W BAXKHEWINNME CBOWCTBA;
ONpeAeNsaTh BHUIbl XUMHUYECKUX CBSI3ed (KOBaJEeHTHas,

N3YUCHHBIX

HMOHHA, MeTaJJInYecKas, BOJIOPO/IHAs), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;

- KITaCCU(PHUITMPOBATH XUMUYECKUE PEAKIINU;

chopMUpOBaThH MPEICTABIICHUS: 0 XUMHYECKON

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MUpA, POJIU
XUMHUHM B TO3HAHWM SIBICHUU MPHUPOABbI, B (GOPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
rPaMOTHOCTH, HEOOXOAMMOMN ISl pelieHusl MPaKTUYECKUX
3aJjad M OJKOJOTMYECKHM OOOCHOBAaHHOIO OTHOUICHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETh MPOBOJHUTH PACUYEThl MO XUMUYECKUM (opMysIaM U




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

YPaBHEHMSIM XUMMUYECKUX PEAKIMHA C HCIHOJIb30BAHUEM
(U3MUECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
yCIOBHS) Tra30B, KOJIMYECTBA BELIECTBA; HCIOIb30BATH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS AJIS IPUHATHUS PELICHUN B
KOHKPETHBIX  KU3HEHHBIX  CUTYyalUsX, CBSI3aHHBIX C
BEIIECTBAMM U X IPUMEHEHUEM

OK 02. Hcnonb3oBath
COBPEMEHHEIC
CpezcTBa MONCKa,
aHaJIM3a U
HUHTEPIPETAINH
uHpOpMaLUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32,124
npodeccrnoHaIbHOM
JeSITeTbHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTUs HAYKU
U OOINEeCTBEHHOW TPAKTHKW, OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIEIO OCO3HAaHHIO CBOEro MecTa B
MOJIUKYIBTYPHOM MUPE;

- COBEPILEHCTBOBAHME  SI3BIKOBOM M YMTATENIbCKON
KYJbTYPBI KaK CPEACTBa BBaHMOHGﬁCTBHﬁ MCKAY JTHOAbMH U
MO3HAHUS MHPa;

-0CO3HaHUE LEHHOCTU HAay4YHOM JAeATeIbHOCTH, FOTOBHOCTH
OCYIIECTBIISATh IIPOEKTHYIO u HCCIIEZI0BATENBCKYIO
ACATCIIbHOCTh MHANBUAYAJIIBHO U B I'PYIIIIC,
Osuanenue YHHBeEpPCAJbHBIMHU
NMO3HABATEJbHBIMU eI CTBUAMM:

B) pabora ¢ nndopmanmeii:

BJIaACTb HaBbIKaAMU MOJTYYCHUS I/IH(l)OpMaHI/II/I U3 UICTOYHUKOB
pa3sHbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIATh IOMCK,
aHaJIN3, CUCTEMATHU3aLMI0 U MHTEPIPETALNIO
UHGOPMALIUK  Pa3IMYHBIX BUJOB U (POPM IpeACTaBICHUS;

- cOo37aBaTh TEKCThl B pa3IMYHBIX (opMmMaTax ¢ ydyeToM
Ha3Ha4YeHUs] MHPOpMAIMKU U ILIeJIeBOM ayJUTOpPHH, BBHIOHpas
ONTUMAJIbHYIO (POPMY MIPEACTABICHUS U BU3yaIU3alluH;

- OOCHHUBATHh AOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaHI/II/I,
€€ COOTBETCTBHME IIPABOBBIM U  MOPAIBHO-3TUYECKUM
HOpMawm;

- HCTI0JIb30BaTh

y4eOHBIMU

cpeacTsa MH(POPMAaIMOHHBIX u

- YMETh IUIAHUPOBATb U  BBINOJHATH  XUMHUYECKHI
HKCIIEPUMEHT (MPEBPAILEHUSI OPraHUYECKHX BEIIECTB IMPHU
HarpeBaHuy, MOJIy4YEeHUE ITUJIEHA U U3YYEHUE €r0 CBOMCTB,
KaueCTBEHHBIE PEAKIIMH Ha aJIbJICTH/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JIeHaTypalusi OelKOB IpU HarpeBaHUH, LIBETHbHIE
peakiuu OeNKOB; MPOBOJUTH PEaKIUU HOHHOTO OOMEHa,
ONpEeNATh Cpeay BOAHBIX pacTBOPOB, KayeCTBEHHbIE
peakiuu Ha cyibdaT-, KapOOHAT- M XJOPUA-aHUOHBI, HA
KAaTHOH aMMOHHS; pellaTh 3KCIEpUMEHTANIbHbIE 3a7auu 110
temMam "Mertamibl" u "Hemeramnel") B COOTBETCTBUU C
IpaBWJIaMHd TEXHUKU O€30MacHOCTH Mpu OOpalleHuu ¢
BELIECTBAMHU u 1a00paTOPHBIM 000pynOBaHHEM;
MIPECTaBIATh PE3YJIbTaThl XUMHUECKOTO 3KCIIEpUMEHTa B
¢dopme 3amucH ypaBHEHUH COOTBETCTBYIOIIUX peakuuil u
(GbopMyIIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
-yMeTb  aHaIM3MPOBATh XMMHUYECKYI0 HH(OPMALHIO,
MOJIyYaEMYI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCcOBOI
uHpopmManuu, cetb IHTEpHET U pyrHe);

BIAJI€Th OCHOBHBIMM METOJaMH HAy4dyHOIO IIO3HAHUS
BELIECTB U XMMHUYECKMX SBJICHUH (HabrozneHwue,
U3MEepeHHe, IKCIIEPUMEHT, MOJECITUPOBAHHE);

- YMETh MPOBOJUTH PACUYETHl O XUMUYECKUM (OpMyIaM U
YPaBHEHUSM XHMUYECKUX peaKIMid C UCIOJIb30BaHUEM
(GU3NUECKUX BEIWYMH, XapaKTePU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMalbHbIE
yCIIOBHsI) Ta30B, KOJMYECTBAa BELIECTBA; HCIOJIb30BATh




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

KOMMYHHKalITMOHHBIX TEXHOJIOTHI B PEIICHUN KOITHUTHUBHBIX,

KOMMYHHKAaTUBHBIXU OpraHHu3allMOHHBIX 3aga4d C
cobmoieHeM TpeOOBaHUI SPTOHOMHUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPecypcocOepeKeHus,

MPABOBBIX W OSTUYECKHMX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

BJIQJICTh HaBBIKAMH PACIO3HABAHMS W 3alUThl HH()OPMAIIHH,
UH(POPMAIMOHHOM 0€30IaCHOCTH JINYHOCTH;

CUCTEMHBIC XUMHWYCCKUEC 3HAHUA AJIA IMPUHATUA peH_IeHI/Iﬁ B
KOHKPCTHBIX  JKU3HCHHBIX  CHUTyallUAdX, CBA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUEM

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

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSTEIIBHOCTU U
CaMOOIIPEICIICHUIO;

- OBJaJIcHMEe HaBbIKAMH Y4eOHO- HCCIEAO0BaTEIbCKOM,
MPOEKTHOM M COLIMATIbHOMN JEATENbHOCTH;

OBinageHne  yHUBEpPCAJIbHBIMH  KOMMYHHUKATHBHBIMH
AeCTBUAMMU:

0) coBMecTHas1 eI TeJIbHOCTD.

- MOHUMAaTh W HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOW M
WHAUBUAYAIbHON paboTHI;

MPUHUMATh eI COBMECTHOM JIEATEIIbHOCTH,
OpraHM30BBIBaTh M KOOPAUHUPOBATH JACHCTBUS 1O €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH JEHUCTBUN, PACIPEIEIAThH
pOJIK C y4€TOM MHEHHMM YYaCTHHUKOB OOCYXIATh PE3yJbTaThI
COBMECTHOH paboTBhl;

- KOOPAMHUPOBATh W BBHIMOJHATH pPabOTy B  YCIOBHSIX
peanbHOro, BUPTYaAJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJATH ITO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B

paSJ'II/I'—IHBIX chyaum{x, Hp OSIBJISITH TBOp‘IGCTBO )51
BOOOpakeHHUE, ObITh MHUITUATUBHBIM

OBaagenne YHHBEpPCAJIbHBIMHU peryasiTuBHbIMHM
JeHCTBUSIMM

') IPHHSATHE ce0s M IPYTUX JIIO/Ieli:
- IPUHUMATh MOTHMBBI M apPryMEHThl APYIMX JIIOAECH IpH
aHaJIN3€ Pe3yJbTATOB JESATEIbHOCTH;

- yMeTh IUIAHUPOBAaTh M  BBIIOJHATH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBPALLEHUS OPraHMYECKUX BEILECTB IMPU
HarpeBaHuU, MOJIyYCHUE 3TUJICHA U U3YUEHHE €ro CBOICTB,
KaueCTBEHHbIE PEAKIIMY Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KUCIIOTY;

- JeHaTypauus OeIKOB IpU HarpeBaHUM, LIBETHBIE PEAKIINU
0€JKOB; IPOBOJUTH PEaKIM HOHHOIO 0OMEHa, ONpeelisiTh
Cpelly BOJHBIX pPACTBOPOB, KAauye€CTBEHHbIE pEAKIMH Ha
cynabdar-, kapOOHaT- W XJIOPUA-aHUOHBI, HA KaTHUOH
aMMOHHUS; pellaTh AKCIEPUMEHTaJIbHbIE 33Jjaul 10 TeMaM
"Metamnsl" n "Hemeramnel") B COOTBETCTBUM € NPaBUIAMU
TEXHUKU O€3011acCHOCTU MpPH OOpaIleHUH C BEIIECTBAMU U
71a00paTOpPHBIM 000PYOBAHUEM; MIPEACTABIIATh PE3YJIBTATHI
XUMHUYECKOr0 3KCIIEpUMEHTa B (oOpMe 3alMcH ypaBHEHHN
COOTBETCTBYIOIIMX peakUuil U (OpMyJIMpOBaTh BBIBOABI HA
OCHOBE ITHX PE3yJIbTaTOB




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx
KOMIeTeHIU 00mme JMCUMILITMHAPHbIE
- MpU3HaBaTh CBOE MPaBO U IMPaBO JPYruX JOJed Ha
OIINOKH;
pa3BUBaTh CIIOCOOHOCTH MMOHMMAaTh MUP C HO3ULHUH APYroro
4eJI0BEKA,;
B 00J1acTH 3K0JI0rH4€CKOr0 BOCIIMTAHUS: - chopMHUpOBATh  TMPEACTABICHUS: O  XHUMHYECKOH
OK 07. - c(hOpMUPOBAHHOCTh HKOJIOTHYECKON COCTaBJISIIOLLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, POJIU
CopeiicTBOBaThH KYJIbTYpPbI, IOHUMaHUE BIMSIHUSA COLUAIBHO- SKOHOMUYECKUX | XWUMHUU B MO3HAHUM SIBJICHHUNA MPUPOABI, B (HOPMUPOBAHHUH
COXPaHEHUIO MIPOLIECCOB HAa COCTOSIHUE MPUPOJHOM U COLUAIBHOMN Cpelbl, MBIIUICHUS] U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIBHON
OKpYKaromen OCO3HaHUe 100aIBHOTO XapaxkTepa 9KOJIOTMYCECKUX IPaMOTHOCTH, HEOOXOAMMOM JIsi PEIICHUs] MPAKTUUYECKUX
cpenpl, npobiem; 3aJad M OSKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K
pecypcocOepexeHn - INTAHUPOBAHUE U OCYLIECTBIIEHUE JIEUCTBUI B OKPYKAIOIIEH CBOEMY 37I0pPOBBIO M IPUPOTHON CPELE;
10, TPUMEHSITh Cpelle Ha OCHOBE 3HaHUS IEJIed YCTOMYMBOIO pa3BUTHA | YMETh coOmroaaTh npaBuIIa 9KOJIOTUYECKU
3HaHUs 00 YEJI0BEUECTBA, [EJIECOO00Pa3HOTO TOBEACHUS B OBITY HW  TPYIOBOU
M3MEHEHUH KJINMara, AKTUBHOE HENpUATHE [JEUCTBUHM, NPUHOCAIIMX Bped | JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbS U
TIPUHITATIBI OKpYXarollen cpene; OKpYXarolled NPUPOIHON Cpelbl; YYUThIBaTh ONACHOCTh
OepexKIIMBOTO - yMeHHeE POTHO3UPOBATH HeOJaronpusTHbIE BO3JICHCTBUS Ha JKHUBBIE OpPraHU3Mbl  OMPEeNIEHHBIX
IIPOU3BO/ICTBA, HKOJIOTUYECKUE MOCIEICTBUS MPEeIIPUHUMAEMbIX J1€HCTBUH, BEUIECTB, IMOHMMAasl CMBICH TIOKa3aTelsd MpeaenbHON
3pHEKTUBHO MpeA0TBpalaTh UX; JIOIyCTUMOM KOHLIEHTpaluu
JeiCTBOBATH B pacIIUpeHe OIbITa AEATEIbHOCTH DKOJIOTHUECKON
Ype3BbIYANHBIX HalpaBJIEHHOCTH;
CUTYaIUsIX OBJIaJICHME  HaBbIKAMM  y4eOHO-  HCCIIEIOBATENIbCKOM,

MIPOEKTHOM Y COLIMAIbHOMN JESITEIbHOCTH;




3. CTPYKTYPA U COAEPKAHUE YUEBHOU JUCHHUITINHBI
3.1. TeMatuueckuii 1mjiaH y4eOHOW TUCITUTLTMHBI

Ob.12 Xumust

Buja yueOHoii padboThl

Koan4gecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 70
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero)
6m. u.:
TEOPETHYECKOE 00yUeHne 27
IIPAKTUYECKUE 3aHATHS 41
CamocTosiTenbHast pabota 00y4aroerocs
IIpomexyTouHas aTTecTalus: 2
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOrO 70
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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: 70
M3 HUX MPAKTHYECKUX 3aHATHIA 41
JIEKIUH 27
caMoCTosiTe1bHAsA padoTa -
3ayerT| 2
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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:

- [I0CaJOYHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

- pabouee MECTO MPEeno1aBaTesis;

- BBITSDKHOM 1IKaQ;
HA0Op XUMUYECKOW MOCY/bl U MPUHAJICKHOCTEN 1 Ja00paTOPHBIX U
MPaKTUYECKUX paldoT;

- HaOOPBI PEaKTHUBOB OPTraHNYECKUX M HEOPTaHUIECKUX BEIIECTB;

- KOMILJIEKT Y4eOHO-HATJISAIHBIX TOCOOUN «XUMUD»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM IIPOTPAMMHBIM 00ECIICUEHUEM;

- MYJIBTUMEANAPOEKTOP

- 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)

TpeboBanus kK KBaTH(PUKAMKA TEAATOTHYCCKUX KaJIpOB, OCYIIECTBIISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO]IITIO MperoaBacMoil yaeOHOM TUCITUTIINHBI.
OMBIT IEATEIHPHOCTH B OPTraHU3aIUSIX COOTBETCTBYIOMICH PO eCCHOHATBHON Chephl
SBISIETCS  00s3aTeIbHBIM JUISI  TIPErojiaBaTesIel, OTBEYAIOIIUX 32 OCBOCHHUE
oOy4Jarorumcs mpoecCHoHaNTbHOTO yueOHOTO ITUKJIA.

[IpenogaBarenu Mojay4aroT JOMOJIHUTEIBHOE TIPOQeccHoHaIbHOe 00pa30BaHNe
0 MpoTrpaMMaM ITOBBIIICHUS KBaTu(HUKAIMKM, 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
npodeccruonanbHoro odpazopanus / 1. B. Aadunorenosa, A. B. babkos, B.
A. TlonikoB. — 2-e u3n., ucnp. u non. — Mocksa: M3gatensctBo FOpaidT,
2022. — 291 c.

2. lllerommxuna, H. A. O6mas xwumus: yueOnuk mus CIIO / H. A.
[lleromuxuna, JI. B. Munaesckas. — Cankr-IlerepOypr: Jlanp, 2021. —
164 c.
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3. Huxkonbckuii, A. b. Xumusa: y4eOHMK W TPAKTUKYM IS CPETHETO
npodeccuonansHoro oopazoBanus / A. b. Huxonbckuii, A. B. CyBopoB. —
2-¢ u3., mepepad. u gon. — Mocksa: M3narensctBo Opaiit, 2022. — 507

C.

4. Xumusi: y4eOHUK JJIsi CpeAHero npodeccuoHaibHoro oopazoBanus / HO.
A. Jlebenesn, I'. H. ®anees, A. M. TI'onyber, B. H. IllanoBan; mox oOmieit
penakuueit I'. H. @aneesa.

2-e u3M., nepepad. u non. — Mocksa: M3garensctBo FOpaiit, 2022, — 431

C.
I[OHOJIHI/ITGJIBHBIC HUCTOYHHUKHU

5. Xumus. 10 knacc. Yriny0onénnbiii ypoBens : yueOnuk/ B.B. Epemun, H.E.
Ky3spmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nmon pen. B.B.
Jlynuna. — M.: IIpocBemenue, 2022. — 446, [2] c.: ui.

6. Xumus. 11 knacc. Yrnyonéuueiii ypoBens : yueounk/ B.B. Epemun, H.E.
Ky3spmenko, A.A. [po3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: un.

7. Xumus. Yraoyonenusiii ypoBenb. 10—11 kitaccel: paboyasi mporpamma K
muauun YMK B.B. Jlynuna: yueOHo-metoaudeckoe nocooue/ B.B. Epemun,
A.A. [poznos, U.B. Epemuna, 3.10. KepumoB. — M.: [poda, 2017. —
324, 1] c.

8. Metoauueckoe nmocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Ipo3noBa u Ap. «Xumus. YTiyOsneHHbI ypoBenb». 11 knacc / B. B.
Epemun, A.A. [poznos, 1N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa,
2.10. Kepumon. — M.: [Ipoda, 2018. — 423 c. : ui.

9.T'ycena, E. B. Xumus gna CIIO: yueOHo-meTonuueckoe nocodue / E. B.
['ycea, M. P. 3uranmmna, /. . KynukoBa. — Kazaus: KHUTY, 2019. —
168 c. — ISBN 978-5- 7882-2792-4. — Texcrt: snexktpoHHblid // JlaHsb :
AIEKTPOHHO-OMOIMOTEeUHAs cucTemMa.— URL:
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JUCHUILIAHBI

Kontposis u
OCYIIECTBIISIETCS

OLOCHKa PC3YyJIbTATOB
nperogaBaTcjiicM  IIpU

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIIMHBI

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yan0H1HMHCH
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIGI[OBaHPlﬁ, IMPaKTHYCCKUX BaH}ITHfI,

TECTUPOBAHUS.

Pe3yabTaTnl 00y4yeHust

®opmMbI 1 METOABI KOHTPOJISA U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

1

2

YMEHHUE COCTAaBJIATh XUMHYECKHE (OPMYJIBI COCAMHEHUI B
COOTBETCTBUM  CO  CTCMCHBIO  OKHCICHHS  XMUMHYECKHX
DJIEMEHTOB, UCXOJIs u3 BaJICHTHOCTH u
DIICKTPOOTPHIIATEILHOCTH;

yMEHUue XapaKTepU30BaTh XUMHAYECKUE  DIJIEMEHTHI B
COOTBETCTBUU C MX IOJIOKEHHEM B NEPUOJUYECKOM CHCTEME
XUMHYECKHX deMeHToB J[.J1. MeHaeneeBa;

YMCHHUEC COCTaBJIATbL pCaKUOWHM COCAMHCHHUA, PAa3JI0KCHUA,
06MCH3., 3aMCIICHUA, OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC
[PCaKI1u, COCTaBJIATb  YpPAaBHCHHA  XHMMHYCCKHUX  PCAKLIUH

MOHHOI'0 0OOMeHA ¢ Y4aCTUCM HCOPIraHNYCCKUX BCHICCTB,

yYMEHHE Kiaccu(UUIUpOBaTh HEOPraHWMYECKHE BEIIECTBA B
COOTBETCTBUU C HMX CTPOCHHUEM, YCTAHABIMBATH 3aBUCHUMOCTb
(U3NKO-XMMHUYECKMX CBOMCTB HEOPraHWMYECKHUX BEIIECTB OT
CTPOEHUS aTOMOB M  MOJIEKYJ, a TakKXKe TuIlla
KPHUCTAJUIMYECKOM PELIETKH;

'YMeHue HucciaeoBaTh KaUYeCTBEHHbIE PEAKIIMU HEOPTraHUYECKUX
BEIICCTB;

YMEHHE  KJIacCUPHUIMPOBATh
COOTBETCTBUH C UX CTPOCHUEM;

OpraHn4e€CKuc B€IIECTBA B

YMCHHUEC YCTAaHAaBJIMBATh 3aBUCHUMOCTDH (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IX
CBOICTB OpraHNYCCKUX BCHICCTB OT CTPOCHUS MOJICKYJI;

YMCHHUE HCCICAOBATE KAYCCTBCHHLIC PCAKIUHU OPraHUYCCKHUX
COCI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB,

YMCHUC XapaKTCpHU30BaATb BJIMSAHHUC KOHIOCHTpAalunu
pCarupyromumnx BCIICCTB n TEMIICPATYyPbL Ha CKOpOCT
XUMHUYCCKHUX peaKuHﬁ;

YMCHUC pasiinydaTtb UCTHUHHBIC PacCTBOPHEI, HUCCICA0BATH
(I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG CBOMCTBA UCTUHHBIX PacTBOPOB;

YMCHUC pas3iiniaThb HCTHUHHBIC PpacTBOpPHI, HnCCiICca0BaTh

(bU3HKO-XMMHUYECKHE CBOMCTBA HCTUHHBIX PaCTBOPOB;

YMEHHE OIICHUBATh MOCIEACTBUSI OBITOBOM U MPOU3BOJICTBEHHOM
NEeITEILHOCTH geJloBeKka  C HO3UIIMA  DKOJOTHYECKOU
0€30I1aCHOCTH

YCTHBIA KOHTPOJIb U
CaMOKOHTPOJIb, TMCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOIIb,
MIPAKTUYECKUN KOHTPOJIb U
CaMOKOHTPOJIb;
WHJUBUIyaJIbHBIN U
(bpoHTaNbHBIN OIpoC,

TECTUPOBAHUE, CAMOCTOSATENIbHbIE
MMCbMEHHBIE Pa0OThI, AUKTAHTHL,
BBINOJIHEHHUE TPAKTUYECKUX
3a/IaHUM HA MPAKTHYECKUX
3aHATHAX, 3alUTa TBOPUYECKUX
paboT, MPOEKTOB.
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[Ipunoxenue 1
[MOJIUTEXHUYECKUU KOJUJIEJDK ®EJEPAJIBHOT'O
T'OCYIAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJILHOI'O
YUPEXXJIEHVS BBICILIET'O OEPABOBAHU S
«JIVTAHCKUI T'OCYIAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILIMJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPE/ICTBA
y4eOHOM TUCITUTLTMHBI

O/[b.12 Xumus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

20.02.01 Ikonocuueckan 6€30nAcHOCMb RPUPOOHBIX KOMNIEKCOB
(K00, HaumeHo8aHue npogeccuu/cneyuanrbHoCmu)
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC MOHSATUS U 3aKOHBI XUMHUHU

1. Yro Takoe aToM?

2. Yto Takoe MoJieKya?

3. Yrto Takoe aroMHasi Macca?

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

5. Yro Takoe moJisipHas Macca BelecTBa? B kakux euHUIIAX OHA BBIPAXKAETCS
6. Kak BBIUMCIUTH KOJWYECTBO BEIECTBA, 3HAas Maccy, OOBEM WM YHUCIO
CTPYKTYPHBIX €IUHULL?

7. Kak ¢popmynupyeTcs 3akoH ABOrajipo?

8. UTO Ha3bIBAETCS OTHOCUTEIBLHOM IJIOTHOCTHIO OJHOTO Ta3a Mo Apyromy?

9. ChopMynupyiiTe 3aKOH MOCTOSHCTBA COCTAaBA.

10. ChopmynupyiTe 3aKOH COXpaHEHUSI MaCcChl BEIIECTB.

Tema 1.2. Ilepuomnueckuii 3akoH u llepmommueckas cucremMa XHUMHUYECKUX
aneMeHToB /[.V1. MenneneeBa u ctpoeHre aroMa

1. KakoB cocTaB siapa atroma?

2. Kak onpenenuTth 4nuciio NIPOTOHOB U HEUTPOHOB B sipe?

3. Kak onpenenuTs KOJIMYECTBO SHEPTETHUECKUX YPOBHEH B DJIEKTPOHHOM 000JI0UYKE
aToma?

4. Kak paccunTaTh MaKCUMaJIbHO BO3MOXXHO€ KOJHMYECTBO 3JIEKTPOHOB Ha JAHHOM
SHEPreTUYECKOM YpOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SJHEPTETUUYECKOM YPOBHE?

6. Kak 0603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM YpOBHE SHEPIHsl 3JIEKTPOHA OOJIbIIEe Ha IEPBOM MJIM Ha
4eTBEPTOM?

8. UTo Ha3bpIBaeTCs OpOUTaIBIO?

9. Kakyro dhopmy umerotr opoutain?

10. KakoBO BO3MOXHOE KOJTMYECTBO OpOUTajIel Ha MOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakhX 3JIEMEHTOB HMMEIOT 4 3JIEKTPOHA HA HAPYKHOM
HHEPreTUUECKOM YPOBHE 3JIEKTPOHHOU 000I0UKHU?

12. Yto o6o3HayaeT TepMUH —CriH|?

13. Ilpu kakOM yCIIOBHH Ha OJTHOM OpOUTAIM MOTYT HAXOUTHCS JBa dJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpyner.

16. DnemeHT 5 rpynmel, B €ro aToMe 3 S3HEPreTUYECKUX YPOBHS.

17. B sape atoma 24 npoToHa.

18. DnextponHas popmyna snnemenTa 1s2 2s2 2p6 3s2 3p6 3d7 4s2

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

Tema 1.3. CTpoeHue BemiecTra
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 U3BECTHBIC BaM KJIACCHI OPT. BEIIECTB U UX OT/CJIbHBIX MIPEACTABUTEIICH.
3. SBasOTCS JIM  OKCHUIBI YIJIEpOJa M YroJibHas KHUCJIOTa OPTaHUYECKUMHU
BellecTBamMu’?

4. Yemy paBHa BaneHTHOCTH C B O.C?

5. SIBnsieTcs v 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aToMbl COETMHSIOTCS B MOJIEKYJTy?

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
Ha3BaHMSI.
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Tema 2.2. YrineBoaopoibl U UX TPUPOAHBIE NUCTOUHUKHU

1. Kakue coeqmHEeHMsT Ha3bIBAIOTCS YTIIEBOAOPOIaMu?

2. Kakue CymecTBYIOT KJIacChl yIJI€BOJOPOI0B?

3. Yto Takoe romoJjioru?

4. HazoBuTe o011yt0 (opMyTy rOMOJIOTHYECKOTO Ppsifia aTKaHOB, aJIKCHOB, aJIKHHOB.
5. Yto Takoe ankanpl? Uto Takoe ankeHbl? UTo Takoe aaKUHBI?

6. Kakne xumuueckhe CBSI3M CYHIECTBYET MEXKJIYy aroMaMd B MOJEKylIax
YIJIEBOJIOPOIOB?

7. YUeM oTiIM4aeTCcs CUTMa-CBSI3b OT ITH-CBS3U?

8. 3anumute peakuuto 3amenienus: C2H6 + C12

9. 3anummTe peaknuro npucoeaunenus: C2 H4 + C12

11. Kakue knacchbl yriieBOgOPOI0B JIETKO OKUCIISIOTCS?

12. Kakue npoayKThl MOJIY4YarOTCS B PE3YyJIbTaTE CKUTAHUS YIJIEBOJIOPOI0B?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

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

3. Kakue BUJIbI ”30MEPUH XapPAKTEPHBI JJIs1 CIUPTOB?

4. IlpumeHeHne CuupToOB.

5. BiusiHue ciupToB Ha OPTaHU3M.

DEHOJIBI:

1. Kakue BemiecTBa Ha3bIBatOT (heHOTaAMU?

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

Tema 2.4. A3oTcoaepiailye oprannueckue coequaenus. [lonumepsl

1. AMHMHOKHCIOTBI, CTpPOEHHE, KIacCU(pHUKalusi, H30MEpHUs, HOMEHKIATYpA.
ITonydeHne aMUHOKHUCIIOT U UX XMMUYECKUE CBOMCTBA

2. ITonmumepbl. PU3NUECKUE U XUMUYECKHE CBOMCTBA

3. [lony4yeHue 1 UCHOJIB30BAHUE MTOJIUMEPOB

4. XMUYECKUE OCHOBBI )KM3HU: OCJIKU U HYKJIIEMHOBBIE KHCIIOTHI

5. B yeM COCTOUT OTIMYME PEAKLUH ITOJTUMEPU3ALIMU OT PEAKLIUN NTOJIMKOHICHCALIUH.
ITpuBecTu puMepsI peaKLInil.

6. Kakue mnomuMepbl HAa3pIBAlOT TEPMOIUIACTUYHBIMA M TEPMOPEAKTUBHBIMHU.
IIpuBecTu puMeEpBI.

7. Hanumurte cTpykTypHyto QopMyiny mnpocrediieii amuHOKucioThl. Kakue
(GyHKIIMOHATIBHBIE TPYMINBI COAEPXKUT 3TO coeanHenue? [loueMy 3Ta aMHHOKHCIOTA
He uMeeT ontudyeckux uzomepoB? llpuBenurte Qopmysbl ONTUYECKUX H30MEPOB
aJlaHUHA.

8. Hanummre ypaBHEHUE pEeakUWy MOJYYEHHs JMUIENTHIA W3 BAJIMHA U LUCTEUHA.
YKaXuTe NENTUIHYIO CBS3b.

21



