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PaccMoTpeHO M cOrlacoBaHO IMKJIOBOM KOMHUCCHEM MaTeMaTHYECKHX, OOIIMX
€CTECTBEHHO-HAYYHBIX TUCIUIUIUH U (U3NUECKON KYIbTYPHI
[Tpotoxomn Ne 2 ot «02» centsops 2022 r.

Pazpaborana Ha ocHoBe ['oCymapcTBEHHOro 00pa3oOBaTEIbHOIO CTaHIapTa
cpeaHero npodeccruoHabHOro odpasoanus Jlyranckoi Hapomgnoit PecnyOmuku mo
CIICIIMAJIBHOCTH cpeaHero po¢heCCUOHAIBHOTO oOpa3oBaHUs 35.02.08
DNEeKTPOTEXHUYECKHE CHUCTEMbl B arpoNpOMBIIUIEHHOM KOMIUIEKCE (YTBEPKICH
ITpukazom MunucrepcTBa obpasoBanus 1 Hayku Jlyranckoit HapogHoit PecryOmuku
ot 16.10.2018 N 937-O[1).

Opranuzanus pazpadotunk: OCII [omutexunueckuit kosemk JIFAY



1. MACHOPT PABOYEN MTPOI'PAMMBbI YYEBHOM JUCHUILIUHBI

0O/1b.12 Xumus

1.1. ObJs1acTh NPUMEHEHHUSA MPOTrPAMMBI Y4eOHOH JUCHUILIUHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBI (Hanee — pabouas mporpamma) siBIsSETCS
4acThIO OCBOCHHMSI IPOTPaMM TOJIFOTOBKH CIIEIMAIMCTOB cpenHero 3seHa (fnanee [ITIICC3)

B cootBerctBUu ¢ ['OC CIIO JIHP u IIOOII CIIO mns conemmansHoct 35.02.08
DIEKTPOTEXHUUECKHUE CHCTEMBI B arpOITPOMBIITUICHHOM KOMILIEKCE

PaGouass mporpamma yueOHONW mucnuminHbl OJ1b.12 Xumus MoxeT ObITh
ucronb3oBana 1o crnenuanbHOCTsM CIIO Ha 0Gase cpemnero (TOJHOTO) OOIIETO
oOpa3oBaHMs, B JIOMOJHUTEIHLHOM TpOo(decCHOHATHLHOM O00pa3oBaHWHM B paMKax
peanu3anuy IporpamMm NepenoaroToBku kaapos B yupexaeHusx CIIO.

1.2. lenu u 3agaum y4eOHOI TUCHUIUINHBI, TPEOOBAHUSA K Pe3ybTaTaM
0CBOCHHS Y4eOHOI IUCIUIINHBI

Conepkanue TporpaMMbl  00I1€00pa30BaTEIbHOM  JUCHUIUIMHBL  « XUMHUSI»
HampaBJICHO Ha JIOCTU)KEHHUE CIICAYIOIIEH 11eJIH:
DopMUpPOBAHUE Y CTYJACHTOB MPEACTABJICHUA O XHUMHUUYECKOW COCTaBIISIONICH
€CTECTBEHHO - HAYUYHOW KapTUHBI MUPa KaK OCHOBBI MPUHSITUS PEUICHUNA B YKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO MTOBEJICHUS B TPUPOJIHOM Cpejie.

3agaun 0OCBOCHHUS 00111e00pa30BaTEIbHON JUCIUTUIUHBI « X UMUSD»:

— chopMHpOBAaTh MOHUMAHHE 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHUYECKUX
IIPOILIECCOB M SIBJICHWM B OKpPY>KAlOLIEW Cpene, LEIOCTHOW HAy4YHOW KAPTHHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUTb YMEHHS COCTaBJIATH (POPMYJIbI HEOPraHMYECKHX U OPraHMYEeCKHX
BEUIECTB, YPaBHEHUS XMMHYECKHUX PpEaKIHi, OOBICHATb HX CMBICI,
WHTEPHPETUPOBATH PE3YyJIbTaThl XHMHUUECKUX 3KCIIEPUMEHTOB,

— copMupoBaTh  HAaBBIKM  MPOBEACHUSA  MPOCTEUIIUX  XHUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEAOBAaHUN C COONIIOIEHHEM NpaBUJI OE30MacCHOTO
oOpaIleHus ¢ BEIeCTBaMH 1 JIaDOpaTOpHBIM 000PYI0BAHUEM;

— pPa3BUTh YMEHHUS HCIOIb30BaTh MH(OpPMALMIO XMMUYECKOTO XapakTepa W3
pPa3IMYHBIX UCTOYHUKOB,;

— ¢c(hopMHpPOBATH YMEHUS MPOTHO3UPOBATH MOCIEICTBHS CBOEH NESITEILHOCTU U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOILIECCOB;

— chopMHpPOBATh TOHUMAHUE 3HAYUMOCTU JTOCTHIKEHUI XMMHUYECKON HAayKd U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.

PesynbraTtel 0Oy4eHHS OPHEHTHPOBAHBI HA TMOJTYYEHHUE KOMICTCHIMN IS
nocJyeayromiei mpodecCHoOHaAIBHON JCSITEIIBHOCTH KaK B paMKax JaHHOW MPEIMETHON
o0jacT, Tak U B CMEXHBIX ¢ HeW oOmacTsax. OHM BKIIIOYAIOT B CeOsl pe3yJbTaThl
ocBoeHHs 001eoOpa3oBarelbHOM AUCIUILIMHEL B cootBeTcTBHM ¢ ['OC CIIO u Ha
ocHose ['OC COO:



— YMEHHE COCTaBJSATh XMMHUYECKHE (HOPMYIIbl COCTUHEHUN B COOTBETCTBHH CO
CTCIICHLI0 OKMCJICHMS XHMHUUYECKHX DJIEMEHTOB, HCXOJs W3 BaJICHTHOCTU U
AIEKTPOOTPULIATEIIHOCTH;

— YMEHHUE XapaKTepPU30BaThb XUMHUYECKHE SJIEMEHTHI B COOTBETCTBUHM C UX
MOJIO)KEHHEM B TEPUOJMYECKOM CHCTEME XUMHYECKUX 3neMeHToB J[.H.

Menpaeneena;
— YMEHHE COCTaBJISATh PEAKIIMU COCTUHECHUS, Pa3IOKEHUs, OOMEHA, 3aMeIlCHHUS,
OKHUCJIIUTEJILHO - BOCCTAHOBHUTEIIBHBIE PEAKIUHM, COCTABISATh YpPaBHEHUS

XUMHUYECKUX PEaKIM HOHHOTO OOMEHa ¢ y4aCcTHEM HEOPraHWYECKHUX BEICCTB;
— yMeHHe KJIacCU(UIIMPOBATH HEOPTAHUYECKHUE BEIIECTBA B COOTBETCTBUU C UX
CTPOCHHEM, YCTaHABIWBATh 3aBUCUMOCTh (DU3UKO-XHUMHYECKUX CBOMCTB
HEOPraHUYECKUX BEIIECTB OT CTPOEHUS aTOMOB M MOJIEKYJ, a TaKXKe Tura
KPUCTAJUTMYECKON PEIIETKU;

— YMEHUE HUCCIIEN0BATh KAYECTBEHHBIC PEAKIIMN HEOPTaHUYECKUX BEIIECTB;

— yMEHHE KiIacCU(UIMPOBATh OPraHUYECKUE BEIIECTBA B COOTBETCTBUM C HUX
CTPOCHUEM,;

— YMEHHE YCTaHABJIMBATh 3aBUCUMOCTD (DU3UKO-XUMUYECKUX CBOMCTB
OPraHUYECKUX BEIIECTB OT CTPOCHUS MOJIEKYI,

— YMEHHUE MCCIEIOBATh KAYECTBECHHBIC PEAKIUH OPTraHUYECKUX COCIUHEHUM
OTJICJIbHBIX KJIACCOB;

— YMEHHME XapaKTEPHU30BATh BJIWSHHUE KOHUICHTPALIMU PEArdpyrOIINX BEIIECTB
Y TEMIIEPATYpPbl HA CKOPOCTh XUMHUYECKUX PEAKIIUN;

— yMEHHE pa3jaudaTh HWCTHHHBIC PACTBOPBI, HUCCIIENOBATh (DU3UKO-
XMMHUYECKHE CBOWCTBA HCTHHHBIX PACTBOPOB;

— yMEHHE OLICHUBATh IOCJICICTBUS OBITOBOM M IPOU3BOJICTBEHHOMN
JIESITEIbHOCTH YeJIOBEKa C IMO3MIIUH KOJIOTMUECKON 0€30I1acHOCTH;

[lepeunciieHHbIE pe3yibTaTbl OCBOECHHS COOTHOCATCS C (POPMHUPYEMBIMU
KOMITETEHIUSIMU:

OK 01. Beibupats criocoOsl pemieHus 3aaad npodecCHOHaIbHON AeATeIbHOCTH
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, AaHajuu3a U
uHTeprnperauuu MHGoOpMalM U MHGOPMALMOHHBIE TEXHOJIOTMH JUISl BBITOJHEHUS
3aJ1a4 Mpo(ecCUOHAIBbHOMN 1eATEIbHOCTH.

OK 04. D¢ dexTnBHO B3aUMOIEHCTBOBATh U Pa0OTaTh B KOJUIEKTHBE M KOMAH/IE.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY’KAIOIIEH CpPebl, peCypcocOepekeHHIO,
NPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMAaTa, MPUHIMIBI OepexIIMBOro MPOU3BOJICTBA,
3¢ (}HEeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX



2. PE3YJIbTATBI OCBOEHUWS YUEBHOM JJUCHOUTLJIMHBI

Kon n HauMeHnoBanmne
¢dopmupyembIx
KOMIleTeHI M

HHaHpreMble pe3yJabTaThbl 0CBOCHUA THCHUIIJINMHBI

0omue

OK 01. Beibupats
CTII0COOBI
peleHus 3aaaq
npo¢eCcCuOHAIBHON
eI TEIbHOCTH
MPUMEHHUTEITHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPyA0BOr0 BOCIIUTAHMSA:
- TOTOBHOCTb K TPYyJy, OCO3HaHHE IIEHHOCTH MacTepCTBa,

TpyI0Ir00ue;
- TOTOBHOCTBH K aKTUBHOH JEATEILHOCTA TEXHOJIOTMYECKOM
1 COLIMAJILHOM HaIpaBJICHHOCTH, CIHOCOOHOCTH

WHUITUHPOBATH, TUIAHUPOBATH U CAMOCTOSTEIIFHO BBITIOIHSATH
TaKy IS TeIbHOCTD;

- HMHTEpeC K pa3myHbiM chepam TpodhecCHOHATLHOM
IIeITENHLHOCTH,

OBJaienne YHUBePCAJIbHBIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a3oBbIe JIOTHUYECKHE el CTBHS:

- CaMOCTOSITEIBHO (OPMYJIMPOBATh M aAKTyaJIM3HPOBATH
mpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WM OCHOBAHHS
ISt cpaBHEHU S, KitaccuuKauu U 0000IeHu s,

- OIPEIENATh IENU JCSITeILHOCTH, 33/1aBaTh MapaMeTpsl U
KPUTEPUU UX TIOCTHKEHUS;

Y4eOHBbIMH

- BBUIBJISIT  3aKOHOMEPHOCTH M INPOTUBOpPEYUST B
[paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE pE3yJIbTATOB LEJIAIM, OLEHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBAThb KpPEATMBHOE MBILUIEHUE TIPU  PELICHUH

PKU3HEHHBIX TTPOOJIEM

0) 0a30BbIE MCCIE0BATEIbCKIE NeHCTBUS:

BJIaJIETh HABBIKAMU Y4eOHO-HCCIIEOBATENLCKON 1 MPOEKTHON
MesITeIbHOCTH, HaBbIKAMU pa3pelieHus Mmpooiem;

- BBIABJIATH MMPUINHHO-CJICACTBCHHBIC CBA3HU u

JAucnunianHapHbie
- - BJIQJACTh CHUCTEMOM XUMHWYECKHX 3HAHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATalOIIMe TMOHATHS  (XMMHYECKUN
DIIEMEHT, aTOM, JJIEKTpOHHas 00ojouYka aroma, s-, p-, d-
DIIGKTPOHHBIE ~ OpOWTATM  aTOMOB, HWOH,  MOJEKYJa,
BaJIEHTHOCTD, 3JIEKTPOOTPHUIATEIHHOCTD, CTENEHb

OKHCJICHUSI, XUMHYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA 00BEM, YIIIEPOJIHBINA CKeNeT, (PYHKIMOHAIbHAS
rpymmna, paaukKai, W30MEpHUsl, U30MEpbl, TOMOJOTUYECKUI
psin, TOMOJIOTH, YIJIEBOJOPOABIL, KHUCJIOPO/I- "
A30TCO/CPKAIINE COCIUHEHUS, OUOJIOTHYECKH AKTHUBHBIE
BerecTBa (YIJIEBOAbBI, KUPBI, OCJNKH), MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS,
KpUCTAJUIMYECKas pelIeTKa, TUIIbl XUMHUYECKUX

peakiuii  (OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIC, 9K30-U
DHIOTEPMUYECKUE, PEaKIUu HOHHOrOo oOMeHa), pacTBOD,
BIEKTPOIUTHI, HE3JIEKTPOJIUTHI, BJIEKTPOJIUTHIECKAS
UCCOLMALINSA, OKHUCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEeakiiy, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUS XHWMHUYECKOTO CTPOEHUS OpPTraHWYeCcKUX
BemectB A.M. bBytiepoBa, Teopusi 31EKTPOIUTHYECKOM
nuccouuanuu, nepuoanueckui 3akoH /.M. Menneneesa,
BaKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (DAKTOJIOTUIECKIE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIydeHUH U Oe30macHOM
HCII0JIb30BaHUU BaXKHEHIITNX HEOPraHUYECKUX H
OpPraHUYECKUX BEHIECTB B OBITY U MPAaKTUYECKON
MesITEILHOCTH YeJIOBEKA;

- yYMETbh BBISIBIISITh XapaKTEpHbIE MPU3HAKA M B3aUMOCBS3b

M3YUYCHHBIX HOHﬂTHﬁ, IIPUMCHSTH COOTBCTCTBYIOIIIHC
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AKTyaJIM3UPOBATh 33719y, BBIIBUTATh THIIOTE3Y €€ PEIICHUS,
HAaXOJWTh  ApryMEHTBI  JUIsl  JIOKa3aTejIbCTBA  CBOUX
YTBEPIKIACHHIA, 3a/1aBaTh MapaMeTPhl K KPUTESPHUH PEIICHUS;

- aHaJIM3UPOBATH IIOJYYEHHBIC B XOJE PCIICHUS 3a1a4u
pE3yNIbTaThl, KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTD,
[POTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMETh I[IEPCHOCUTh 3HAHHWS B TIO3HABATCIBHYIO H
MPAKTUIECKYIO 00JIACTH KU3HECATCIIbHOCTH;

- YMETh HMHTETPHUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIABUTATh HOBBIC WJEW, Mpeajarath OpPUTHHAIBHEIC
[OJIXO/IbI U PELICHUS;

- CIIOCOOHOCTh HX HCIIOJL30BAaHUS B II0O3HABATEIBHOM M
COLIMAJILHOM MPAKTHUKE

MMOHATHUSA npu OIIMCaHuH CTPOCHUA u CBOICTB
HECOPTaHUYCCKUX n OpTraHU4YCCKUX BCIIECCTB n Hux
HpeBpaHleHHﬁ; BBISBJISATh B3aHMOCBS3b XMMHUYECCKUX 3HAHUM

C IIOHATHUAMU n MMpeaACTaBICHHUAMU Apyrux
CCTCCTBCHHOHAYYHBIX IPEAMCTOB;
- YMCTH HCIIOJIB30BAaThb HauMCHOBaHUA XHUMHUYCCKUX

COCAMHEHUN MEXIyHApPOIHOIO COK3a TEOPETUYECKOM U
MPUKJIAJHON XMMHUHU U TPUBHAJIbHBIE HA3BAHUS BaXKHEHUIIUX
BEIIECTB  (PTWJIEH,  alleTWIeH, [JIMIEepuH,  (EeHo,
(bopManbaeru, YKCycHasi KUCIIOTa, TJIMIMH, YrapHbIA Tas,
YTJCKUCIBIN Ta3, aMMHAaK, TallleHas HW3BECThb, HeETalleHas
M3BECTh, NMUTHEBAs COAA M APYTUX), COCTABIATH (POPMYIIBI
HEOPTraHWYECKUX W OPraHUYeCKHX BEIIEeCTB, YPAaBHEHUS
XUMHUYECKUX PEAKIINI, OOBSICHITh UX CMBICIT; IOATBEPKAATh
XapaKTEpHbIC XUMUYECKUE CBOICTBA BEILIECTB
COOTBETCTBYIOIIIUMHU  SKCIIEPUMEHTAMU W 3alUCIMHU
YPaBHEHUN XUMUUYECKUX PEaKIIMii;

- YMETb YCTaHaBIMBATh MPUHAIJICKHOCTh H3YyUYEHHBIX
HEOPTaHWYECKUX U OPTAaHMUECKHUX BEIIECTB K OMPE/IeTICHHBIM
KJlaccaM M TpyNmnaM COEAMHEHUH, XapaKTepu3oBaThb HX
COCTaB W BAKHEWINIME CBOWCTBA; OMNPEAENATHh BHJIbI
XUMHUYECKUX CBsi3el (KOBaJEHTHAs, MOHHAS, METaITH4ecKas,
BOJIOPOJIHAS ), TUTIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;

- KJIaccu(UIMPOBATh XUMHUUECKHUE PEAKIUY;
chopMHupOBaTH MIPE/ICTABJICHHUS: 0 XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIH
XUMHUU B TIO3HAHWUHW SIBIICHUU TPHUPOABI, B (HOPMHPOBAHUU
MBIIUICHUST U KYJbTYpbl JTUYHOCTH, €€ (YHKIMOHATHHON
rPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHIECKUX
3aa4 U KOJOTHYEeCKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY
3IIOPOBBIO U IPUPOIHON CpEIE;

- YMETh MPOBOJUTH PACUEThI MO0 XUMUYECKUM (OpMyJIaM U

PABHCHUAM XHUMHWYCCKHUX peaKquI C HCIIOJIb30BAHHUEM
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(1)H3H‘I€CKI/IX BCJIMYMH, XapaKTCPU3YIOIIHUX BCHICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MAacCChI, o0beMa (HOpMaJ'IBHBIe
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, MHCIIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IMPUHATHUA peI_HeHI/Iﬁ B
KOHKPCTHBIX JKHN3HCHHBIX CUTyalusix, CBA3aHHBIX C
BEIICCTBAMU M X IPUMECHCHHUEM

OK 02. Hcmons30BaTh
COBpPEMEHHBIC
CpeICTBa MTOKCKA,
aHanusa u
UHTEPIIpETAlUU
nH(popMaLuu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBHITIOJTHEHUS 3a/1a4
npodeccuoHaTbHON
JeSITeTbHOCTH

B 06/1acTH IEHHOCTH HAYYHOT'0 MO3HAHMA:
- chopMHpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM

[PAKTUKK,  OCHOBAHHOTO  Ha  JAMajore  KyJbTyp,
CIIOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOETO  MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPLUCHCTBOBAHME  SI3BIKOBOM M YMTaTEIbCKOU

KYJIbTYPbI KaK CpE/ICTBa B3aUMOJECHCTBUS MEKY JIFOAbMH U
MO3HAHUS MHPa;

- OCO3HaHHE LIEHHOCTU HAay4HOU JesITeIbHOCTH, TOTOBHOCTb
OCYILECTBIIATh ~ IHPOEKTHYIO M HCCIEA0BATEIbCKYIO
ACATCIIbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC,
Osiasenne YHHUBepCaJbHbIMU
MO3HABATEJbHBIMU 1eHICTBUAMM:

B) paboTta ¢ nndgopmanmei:

BJIaJI€Th HaBbIKAMHU MOJY4YeHHUs HH(OpPMaIUM U3 HCTOYHHUKOB
[Pa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH MOMCK, aHAJIN3,
CUCTEMATHU3aLMI0 U MHTEPIIPETALHIO UHpOpMaLIUU
[pa3IMYHBIX BUJOB U (hOPM Ipe/ICTaBICHMUS;

- CO3/1aBaTh TEKCThl B DPAa3IMYHBIX (opMarax ¢ Y4eTOM
Ha3HaYeHHUs] WH(OpMalUK U LEeJIeBONW ayJTUTOpPUH, BbIOHpas
ONTUMANIbHYIO (POPMY MPEACTABICHUS U BU3yaJIU3alUH;

- OLCHHMBATb JOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(i)OpMaIII/II/I,

€€ COOTBETCTBUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

yuyeOHBIMHU

- HUCIOJIb30BaTh CpeacTBa MH(OPMaLIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIIEHNH KOTHUTHUBHBIX,
KOMMYHUKAaTHUBHBIXM  OpPTaHM3AallMOHHBIX  3a7ady  C

- YMeTb IUIAHUPOBaTh M  BBIIOJHATH  XUMHUYECKHI
DKCIIEPUMEHT (IIPEBPALCHUSI OPTraHMYECKUX BELIECTB MpPH
HarpeBaHUM, NOJyUYEHUE ATUJIEHA U U3YUYEHHE €ro CBOMCTB,
KayeCTBEHHbBIC PEaKIIMU Ha albJETH/bI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypalysi OEJIKOB NMpPU HArpeBaHWU, I[BETHHIC
peakiuy O€JIKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMeEHa,
ONpEAENATh CpeAy BOJIHBIX pacTBOPOB, KaueCTBEHHBIE
peakuu Ha cynbdaT-, KapOoHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHUS; pellaTh 3KCIEPUMEHTAbHbIE 3a7aud IO
temaM "Metamiel" u "Hemeramiel") B COOTBETCTBHH C
MpaBWJIaMd TEXHUKH O€30MacHOCTH TIpu OOpaimieHuu C
BELIECTBAMU u 1a00paTOPHBIM 000pyIOBaHHEM;
NPEACTaBIATh Pe3yJbTaThl XMMHUYECKOTO JKCIEPUMEHTa B
(opMme 3amucH ypaBHEHHMH COOTBETCTBYIOIIMX peakiuil u
(bopMyIHMpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;
yMETh aHaJIM3UPOBATh XHMHUYECKYI MH(OpMaImio,
MOJly4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
MHpOpMaLnK, ceTh IHTepHET U Apyrue);
BJIa/I€Th OCHOBHBIMH METOJJaMHU HAy4YHOI'O MIO3HAHUS BEUIECTB U
XMMHUYECKUX SIBJIEHUH (HaOmo/eHne, N3MepeHHe, SKCIIEPUMEHT,
MOJIETTUPOBAHUE),
- YMETb MPOBOJHUTH PacueThl M0 XUMHUUECKUM (opMyJaM H
YPAaBHEHUSM XHUMHUYECKMX pEaKIUil C HCHOJIb30BaHUEM
(U3MUECKNX BEIUYMH, XapaKTepU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBUSI) Ta30B, KOJUYECTBA BEIECTBA; MCIIOJIb30BATh

CUCTCMHBLIC XUMUUYCCKHUEC 3HAHUA JIA MPUHATHA peHIeHI/Iﬁ B




Kox v HanmenoBanue

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JUCHUIIHHBI

(opmupyembIx

KOMIIeTeHIHI 00urue JAucuMminHapHble
coOuroieHreM TpeboBaHUi SPrOHOMHMKH, KOHKPETHBIX ~ JKHU3HCHHBIX CHTYyallUsAX, CBSA3aHHBIX C
TEXHUKU Oe30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, BEIIECTBAMU U UX PUMEHEHHEM

MPAaBOBBIX M OSTUYECKHX HOPM, HOpPM HWHGOPMAIMOHHON
0€30I1aCHOCTH;

BJIa/ICTh HABBIKAMHU PACTIO3HABAHMS M 3alIUTHl HHGOPMAIUH,
MHGOPMAIMOHHON 0€30IaCHOCTH JINYHOCTH;

OK 04. DdodextuBHO
B3alMOJICUCTBOBAThL U
paborath B
KOJUIEKTHBE U
KOMaH/Ie.

- TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJIQJICHUE HAaBBIKAMH YYeOHO- HCCIICIOBATEIILCKOM,
MPOCKTHOM M COIMATILHOM EATEIbHOCTH;

OByiaiecHle  YHUBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH
MeliCTBUSIMM

0) coBMecTHasi 1esITeJIbHOCTD!

- [OHUMAaTh U UCIOJB30BaTh MPEUMYIECTBA KOMaHIHON U
MHIUBUAYaIbHON paboOThI;

MPUHUMATH 1[EJTH COBMECTHOU JIEATCIIbHOCTH, OPTaHN30BBIBATh U
KOOPJIMHUPOBATH ICUCTBHS IO €€ TIOCTHYKCHHUIO: COCTABIIATH TUIaH
IMeNCTBUI, pacmpenensiTh POJIM C Y4eTOM MHEHUU YYaCTHHKOB
00CYX/1aTh pe3ybTaThl COBMECTHOM paboTHI;

- KOOPJIWHUPOBAaThH W BHINOIHATH pPabdOTy B YCIOBHSX
[pEabHOTO, BUPTYaJIbHOTO U KOMOMHHMPOBAHHOTO
B3aMMOJIEHCTBH,

- OCYIIECTBJIATH TTO3UTHBHOE CTPATETUICCKOE TIOBEICHUE B

PA3JIMYHBIX  CUTyalHUsX, NPOSBIATbL  TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIUATHBHBIM

OBiagenue YHHMBEPCAJIbHbIMU peryasiTHBHbIMH
e CTBUSIMU

) NPUHSITHE CeOsl U IPYTHX JIIO/Ieii:

- TPUHMMATh MOTHBBI M apryMEHTHI JPYTUX JIOJCH TpH
QHAJIM3€ Pe3yJIbTATOB JACATCIBHOCTH;

- TpU3HAaBaTh CBOE MPaBO W TPaBO APYIHX JIIOACH Ha
OIITNOKH,

a3BUBATh CIOCOOHOCTh IMOHWMATh MHUP C TO3UIMH JAPYTrOro

- yMeThb IUIAHUPOBaTh U  BBINOJHATH  XUMHYECKHH
HKCIEPUMEHT (IPEeBpalLlleHUsT OPraHUYECKUX BELIECTB IPH
HarpeBaHUM, NOJyUYEHUE ATUJIEHA U U3YUYEHHE €ro CBOICTB,
KaueCTBEHHbIC PEAKIIMU HA alIbJETH/IbI, Kpaxmall, YKCYCHYIO
KHUCIIOTY;

- JleHaTypalusi OeIKOB IpU HarpeBaHUU, L[BETHbBIE PEAKLUU
0EJIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ONpPEEsTh
Cpedy BOJHBIX pacCTBOPOB, KAayeCTBEHHbIE pPEAKIMU Ha
cynabdar-, KapOOHAaT- H XJIOPUA-aHUOHBI, HA KATHOH
AMMOHMSI; pelaTh SKCIEpUMEHTalbHbIE 3aJjaud 10 TeMaM
"Metamis" 1 "Hemeramnsl'") B COOTBETCTBUU € MpaBUIIaMU
TEXHUKU 0€30MacHOCTH MpU OOpalleHHH C BEIEeCTBAMU H
mabopaToOpHBIM 00OpPYOBAaHUEM; TMPEACTABISATh PE3YyIbTaThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3alucu ypaBHEHUIH
COOTBETCTBYIOIINX peakuuii ¥ GOpPMyITUPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTAaTOB




Kox v HanmenoBanue

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JUCHUIIHHBI

(opmupyembIx
KOMIIeTeHIHii 0omue JAucuMminHapHble
IeJIOBEKA;
OK 07 B 00J1aCTH 7K0J0rHYeCKOro BOCIIUTAHUS: - chopmupoBaTh MIPE/ICTABJICHHUS: o XHUMHYECKOH
Coz[eﬁCTBo.BaTb - c(OpMHPOBAHHOCTH SKOJIOTHYECKOHN KYJIbTYpBHI, COCTABJISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIH
COXPAHCHHIO MOHUMAHKE BIUSHUS COIMATBHO- SKOHOMUYECKHUX MTPOLIECCOB XUMHHA B TIO3HAHWH SIBIICHUH TMPHPOJBI, B (OPMUPOBAHUH
OKpyRAOMIEH Ha COCTOSIHHE MPUPOIHON M COIMAIBLHON Cpe/bl, OCO3HAHUE MBIIIICHUS W KYJbTYPbl JIMYHOCTH, €€ (YyHKIIMOHAJIbHOMN
SpesI [I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM; rPaMOTHOCTH, HEOOXOJMMOUN Jisi PEIICHUS MPAKTHUUYECKUX
pecypcoc6ep,e>1<eHH IJJAaHUPOBAaHUE M OCYIICCTBJICHHE  JICHCTBUH B 3aJlay ¥ SKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
10, IPUMEHSTS OKPY’KaoIIe cpesie Ha OCHOBE 3HAHUS 1eJIel YCTOMYUBOTO 3IIOPOBBIO U IPUPOIHON CpEIE;
;HaHI/I}I o6 [Pa3BUTHS YCIIOBEUECTBA; YMETb COOJII0/IaTh MPaBUIa YKOJIOTUYECKH 1EIeCO00pa3HOro
AKTUBHOE  HEIPUSITHE €MCTBUM, MNPHUHOCAIIUX BpE [MOBENEHHUSI B OBITY M TPYAOBOH AEATEIBHOCTH B ILEIIX
U3MECHCHHMHU KJIMMAaTa, . p a i p = pen A Y pya A . I -
e — OKPY’KaIOIIeH cpeie; COXPAHEHHUS CBOETO 3[0POBBS U OKPY>KAIOILIEH MPHUPOIHOM
SepesmaBoro - yMeHHue MIPOTHO3UPOBATH HeOaronpusaTHbIC Cpelbl; YYHUTHIBATH OIACHOCTh BO3JCUCTBUS HA IKUBBIC
IPOM3BONCTEA AKOJIOTMYECKUE TOCIIEICTBUS MPEANPUHUMAEMBIX JICHCTBUM, OpTraHWU3Mbl OMPEICICHHBIX BEIICCTB, ITOHUMAs CMBICI
abibercraBHO ’ Mpea0TBpaIaTh UX; MoKa3aTeJisl MPeeIbHOM TOMYCTUMOM KOHIICHTPALIUU
o PACIIMPEHHE ONBITA ACSITEILHOCTH YKOJOTHUYECKON
JIEIiICTBOBAThH B
o HAIPaBJICHHOCTH;
YpE3BBIYANHBIX . .
OBJIQJICHHE HABBIKAMH Y4EOHO- MCCIIEA0BATEIIbCKOM, MPOSKTHON
CUTYalIUAX

1 COITHAIIBHOM ACATCIHLHOCTH;




3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUIIJINHBI
3.1. TemaTnueckwuii maaH y4eOHOM TUCIUTUINHBI

Ob.12 Xumust

Bu yueOHoi padoThl

KoaudecTBO 4acoB

1 2
MakcumajibHas yyeOHasi HATPy3Ka (Bcero) 72
Oobs13aTesibHAsI AyIUTOPHAS yYeOHasi HArpy3Ka (Bcero)
8 M. Y.:
TEOPETUIECKOE O0yUeHUE 27
MPAKTUYECKHUE 3aHATHS 41
CamocrosTenbHas paboTa 00yJarmerocs
IIpomesxyTouHas arTecTanus: 4
Qg QepeHIMpPOBaHHBIN 3a4eT, (IK3aMeH)
UTOro 72




3.2. Conep:xanue o0yueHus no ydeonoii mucuumiaune OJ/1b.12 Xumus

HaunmeHnoBanme Conep:kanue y4eOHOTro MaTepuaJjia (0CHOBHOE M NPO(ecCHOHATIBLHO-OPHEHTHPOBAHHOE), Oobem dopmupyemMbie
pa3aesioB U TeM J1a0opaToOpHbIE M MPAKTHYECKHE 3aHATHS, TPUKJIATHOH MOTYJIb 4acoB KOMIETEeHI[UH
Pa3jnen 1. OcHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OcHOBHOE coepkaHue 6
CrtpoeHnue aToMOB CoBpeMeHHast MOJIeb CTPOEHUs aToMa. BUIbl XUMHUYECKOM CBSI3U 2
XUMHUYECKUX DJIEMEHTOB U [[IpakTHYecKkasi paboTa OK 01
NPUPOJIa XUMUYECKON  [PereHune 3aiannii Ha COCTABICHUS XUMHUYECKUX (GOPMYIT 4
CBSI3U
Tema 1.2. OcHOBHOE coiepKaHue 4
Ilepnonuueckuii 3akoH 1 [[IpakTHyeckasi padora 2 OK 01
tabnuna J[. 1. [Tepunoguueckas cucrema xumuueckux snemeHToB J[.1. Meneneena. OK 02
MenneneeBa «MeTamueckue / HeMeTaUIMYECKHe CBOMCTBA, 3JICKTPOOTPUIIATEILHOCTD XUMHUYCCKIX
DIIEMEHTOBY
Pa3zien 2. XuMnuecKkue peakiun 10
OcHOBHOE cojlepKaHue 6
Tema 2.1. v
Knaccudukanus 1 TUITBI XUMHUYECKHUX PEeaKIHii ¢ ydacTHeM HEOPraHUYECKUX BELIECTB. 2 OK 01
Tunsl XUMHYECKUX
peaKimii IIpakTyeckas padora } 4
OCHOBHBIE KOJTMICCTBCHHBIC 3aKOHBI B XUMUH M PACUYETHI TI0 YPABHEHUSM XHMHUECKUAX PEAKITUH.
Tema 2.2. OcHOBHOe coJep:KaHue 4 OK 01
ONEKTPOIUTHIECKAs ) Teopust SJIEKTPOIUTUUECKOM TUCCOLMAIINH, COCTABICHNE HOHHBIX PeaKInit 2 OK 04
AUCCOIHALMA M HOHHBIM | jyaGopaTopras pa6oTa THIIB XUMHUECKHX PEaKIHil
o0MeH 2
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYECKUX BelLECTB 18
OcHOBHOE cojlepKaHue 4
Tema 3.1. [Ipeamet Heoprannueckoit xumuu. Knaccudukaius HeOpraHUIECKUX BEIIECTB 2
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHHE IpaxTHHeckas padora . OK 02
HEOPrAHHUECKHX BEIIECTR PemieHne mpakTUYECKUX 3aJaHUM MO KiaccH(UKAIMKU, HOMEHKIATYpe M XUMHUYECKUM 2
(dhopMysIaM HEOPraHWYECKHUX BEIIECTB
Tema 3.2. OCHOBHOE CO/Iep:KaHue 8
dusuxo- MeTtambl. O6mue GU3ndecKrne 1 XUMHIECKUE CBOMCTBA METAJIIIOB 2 OK 01
XUMHUYECKHE CBOMCTBA  [Hemeramer. O0mue pu3nyeckne u XUMHYECKHE CBOMCTBA HEMETANIOB. XUMHUYCCKUE CBOHCTBA 2 OK 02




MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJI0BEKA

W nenTudukaiys opraHndecKux COCTMHEHU OTACIbHBIX KJIaCCOB

HaumeHnoBanue Conep:xanue yueOHOro Mmatepuajia (0CHOBHOE U MPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmupyemMbie
pa3/1es10B U TeM JIa0opaToOpHbIe M MPAKTHYECKHE 3aHATHUS, NIPUKJIATHOI MOIYJIb 4acoB KOMIIeTeHI[UH
HEOPraHMYECKUX BEIIECTB [OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB.
IIpakTyeckas padora 4
CocTaBieHHE YPAaBHEHUM XMMHUUYECKHX PEAKIIMI
Tema 3.3. OcHOBHOE coiepKaHue 6
Wnentuduxamms UIabopaTopHasi padora OK 01
HEOpraHM4YeCcKuX BewecTs |[MneHtudukanus HeopraHn4eckux BEeIIecTB OK 82
N OK 04
CBOIICTBA HEOPraHUYECKUX BEIIECTB 2
Pa3jnen 4. CTpoeHue U CBOIiCTBa OPraHMYECKUX BellecTB 24
OcHOBHOe coiep:KaHue 6
Tema 4.1. =
[Ipeamet oprannueckoid XuMuu. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOSHUS OK 01
Knaccuduxkaiys, ctpoeHue 8 2
opranndeckux coequneHnii A.M. bytieposa
¥ HOMEHKJIaTypa
I[IpakTH4eckas pabora 4
OpPTaHUYECKUX BEIIECTB OK 01
CocTaBiieHHE OJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYIT OpraHM4eCKHX BEIIECTB
OcHOBHOe coJep:KaHue 14
Teopernueckoe o0yyeHue
AnKaHbl. AJIKMHBI U aJIKaJUEHbl 1 apOMaTUYECKUE YIIJIEBOIOPO/IbI 2
Kucnopocoaepsxaiue coeinHeH s A30TCOIepKalie CoeIMHEeHUs. BhICOKOMOEKyIsipHbIe 2
Tema 4.2. COCTMHCHUS OK 01
Coiicrsa [pakTuueckas padora 4 OK 02
OPraHWYECKUX COEMMHEHHN |[CocTaBIeHHE YPABHEHUI XUMUYECKUX PEAKIIHH C YIACTHEM OPraHMIECKHUX BEIIECTB OK 04
IIpakTnyeckas padora 4
CBOIiCTBAa OPraHUYECKUX COCTUHEHNUN
UlabopaTopHas padora 2
[ TpeBpanieHyss OpraHn4ecKuX BEMIECTB IIPY HATPEBAaHUU
Tema 4.3. OCHOBHOE coJlep:KaHue 4
Unentudukanms Teopernueckoe o0yueHuebrnooprannueckne coequHeHNs: OEIKH, KHUPHI, yriaeBoasl Posb
OpPraHMYECKUX BCIIECTB, (OpPraHMYeCKONd XMMHUU B PEUICHUH NMPOOJIEeM SHEpPreTH4ecKoi Oe30MacHOCTH, B Pa3BUTHUU 2 OK 01
UX 3HAYeHHE U MEAMIMHBI, CO3JJaHIH HOBBIX MaT€PHAJIOB, HOBBIX MICTOYHHKOB SHEPTHH OK 02
npuMeHeHHe B ObIToBOM U [JTaGopaTopHas padora 2 OK 04

[Ipome:xxyTounasi arrectanus (AuddepeHuMPOBAHHBIN 3a4eT)

12




HaumeHnoBanue Conep:xanue yueOHOro Mmatepuajia (0CHOBHOE U MPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmupyemMbie
pa3/1es10B U TeM JIa0opaToOpHbIe M MPAKTHYECKHE 3aHATHUS, NIPUKJIATHOI MOIYJIb 4acoB KOMIIeTeHI[UH
. 4
Pa3nes 5. KuneTH4eckue U TepMoAMHAMHYeCKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOe coJep:KaHue 4 OK 01
CKOpOCTh XUMUYECKUX CKOpPOCTh peakiiiu, €€ 3aBUCUMOCTh OT pa3uuHbIX (paktopos. [Ipuniun Jle [llarense 2 OK 02
H
peakuuu. IIpakTHyeckasi padGora 2
XUMHUYECKOE PABHOBECHE |PemieHue 3aaHUi HA npuMmeHeHue npunnuna Jle-1larense
Pa3nes 6. PacTBopbl 6
OcHOBHOE cojlepKaHue 2
Tema 6.1. > OK 01, OK 02
PacTBopeHune kak pU3uKO-XxuMHUYeckHii mporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[TonsiTue o pacTBopax 2 OK 07,
pacTBOpOB. PactBopruMocTs. MaccoBasi 10511 paCTBOPEHHOTO BEIIECTBA.
OcHOBHOe coiep:KaHue 2
Tema 6.2. UccienoBanue OK 01, OK 02
o UlabopaTropHasi padora
CBOICTB pacTBOpPOB 4 OK 04,
[IpuroroBieHuEe pacTBOPOB, PEIICHHE 3a/ad Ha IMPUTOTOBJIECHUE PACTBOPOB
[Ipome:kyTOoUYHAsI aTTeCTALMS 110 JMCUMILINHE (3a4€eT) 2
Bcero: 72
U3 HUX NPAKTHYECKHUX 3aHATHH 41
JeKIu 27
CaMOCTOSITeIbHasI padoTa) -
3a4er 4
IK3aMeH| -

13




4. YCJIOBUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Peanuzammst mporpamMmbl  TUCHUIUIMHBI  TpeOyeT Hanmuuus  KaOuwHeTa
EcrecTBO3HaHMS

O6opynoBanne yueOHOTO KaOUHETA:

- MOCAI0YHBIC MECTA MO KOJIMYECTBY O0yJarOIINXCS,;

- pabodee MecTo MpenoaBaTelis;

- BBITSDKHOM ITKa;

- Ha0Op XUMHUYECKOW TOCYABl U TPUHAJICHKHOCTEH /sl TaO0OpaTOPHBIX U
NPaKTHYECKUX padoT;

- HaOOPBI peaKTUBOB OPTraHMYECKUX M HEOPTaHUYECKHX BEIICCTB;

- KOMIUICKT Y4€OHO-HATISATHBIX TIOCOOMA « XUMUSI;

TexHuueckue cpeacTra 00yyeHUsI:

- KOMITBIOTEP C JTUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;

- MYJIbTUMEANATIPOEKTOP

- dKpaH

Ilpusooumcs nepeuenv cpedcme 00yYeHUs, BKIIOUASL MPEHAXCcepbl, MOoOelu, MaKembl,

obopyoosanue, mexuuueckue cpeocmea, 6 m. Y. ayOuOBU3VANbHble, KOMHNbIOMepHble U
MeNeKOMMYHUKAYUOHHBLE U M. N. (KOIUYEeCmB0 He YKa3bleaemcsl)

TpeOoBanus K KBaIM(PUKAIUU TEAArOTMUECKUX KaJpOB, OCYIIECTBISIOMINX
peamuzanmto  [IIICC3  mo  crneuManbHOCTH,  JOJDKHBI  00€CIIeUrBATHCS
MEJarori4ecKuMy  KaJpaMH, HMMEIONMMHU cpeaHee Tpo(eccHoHaIbHOE, BBICIIIEE
o0pa3oBaHUEe, COOTBETCTBYIOIIEE MPOPIIIIO MpenogaBaeMoil yueOHOM AUCITUTIIIUHEI.
OMNBIT ACATENHPHOCTH B OPTaHU3AMMIX COOTBETCTBYIOMIEH MPOohecCHOHATBLHOM chephl
SABJSIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesiel, OTBEYAIOIIUX 3a OCBOCHUE
oOyuarommmcs mpoheCcCUOHAIBHOTO YU4eOHOTO HUKJIA.

[IpenonaBareny moxy4aroT JOMOJHUTENBHOE MPOPECCHOHAIBHOE 00pa30BaHKe
0 TIpOrpaMMaM TOBBIMICHUS KBATU(UKAIIUN, B TOM YHUCIIEe B (hOpME CTAKUPOBKU B
NpOQUIBHBIX OPraHU3aLUAX HE PEKe OJHOI0 pa3a B 5 JIeT.

4.2. Nudpopmanuonnoe o0ecneuyeHune o0y4eHus. Ilepeyenn
peKoMeHayeMbIX Y4YeOHbIX u3AaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATYyPhI

OCHOBHBIC TI€YaTHBIC HU3aaHHus

1. Audunorenoa, M. B. Xumusi: y4yeOHUK W MPAKTUKYM JUIsl CPEIHETO
npodeccuoHanbHoro odpazopanus / . B. Audunorenosa, A. B. babkos, B.
A. TlonkoB. — 2-e u3a., ucnp. u gon. — Mockpa: U3natensctBo FOpaiit,
2022. — 291 c.

2. leromuxuna, H. A. OOmas xumus: yueOnuk i CIIO / H. A.
[[leromuxuna, JI. B. MunaeBckas. — Canxkt-IletepOypr: Jlans, 2021. — 164
C.



3. Hukonbckuit, A. b. Xumus: y4eOHMK M MPAKTUKYM ISl CPEIHETO
npodeccuonansHoro oopaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. —
2-e u3., nepepad. u gon. — Mocksa: U3natensctBo FOpaiir, 2022. — 507 c.

4. Xumust: yaeOHUK 7151 cpeiHero npodeccrnoHanbHOro oopazoBanws / FO. A.
Jlebenes, I'. H. ®danmee, A. M. T'onyGes, B. H. IllamoBam; mox oOrmiei
penakuueit I'. H. ®aneesa.

— 2-e u3J., nepepabd. u non. — Mocksa: U3znatensctBo FOpaiit, 2022. — 431 c.

HOHOJIHI/ITCJ'II)HBIG HNCTOYHHUKH

5. Xumus. 10 xnace. Yranyonéunsiii ypoBens : yueOnunk/ B.B. Epemun, H.E.
Ky3bmenko, B.. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B.
Jlynuna. — M.: [IpocBemenue, 2022. — 446, [2] c.: ui.

6. Xumus. 11 kmace. Yrimyonéuusiii ypoBens : yueounk/ B.B. Epemun, H.E.
Kysemenko, A.A. [po3nos, B.B. Jlynun; nmox pen. B.B. Jlynuna. — M.:
[Tpoceemenne, 2022. — 478, [2] c.: ui.

7. Xumus. Yrayonenuslil ypoBeHnb. 10—11 kitaccel: pabouast mporpamma K
muaun YMK B.B. Jlynuna: yyeoHo-metoauueckoe nocooue/ B.B. Epemun,
A.A. Jlpo3nos, 1.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324,
[1]c.

8. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3bpmenko, A.
A. HdposnoBa u ap. «Xumusa. YriayOneHHslid ypoBeHb». 11 kiacc / B. B.
Epemun, A.A. Jlpo3nos, 1.B. Epemuna, H.B. BonkoBa, H.B. ®upcroga,
D.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : ni.

9.T'ycena, E. B. Xumus ana CIIO: yueOHOo-MeTonuueckoe nocodue / E. B.
I'ycea, M. P. 3uranmmna, /. . KynmukoBa. — Kazaus: KHUTY, 2019. —
168 c. — ISBN 978-5- 7882-2792-4. — Tekct: snexTponHsbiii // Jlanp :
AIEKTPOHHO-OUOIMOTEUHAs cucreMa.— URL:
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DNEeKTPOHHBIE U3TaHUS

15. hvsh.ru — XypnHan «XuMus B mkose

5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHMUILIAHBI

KoHTposib U oOlLIEHKa pe3yJlbTaTOB OCBOCHUSA YYCOHOW JIUCHUILTUHBI
OCYUIECTBJISIETCSL MperojaBarejeM TMpu TNPOBEIECHUU J1adOpaTOpHBIX  padoT,
MPaKTUYECKUX 3aHATUH, TECTHUPOBAHUS, a TaKKe BBIMOJHEHUS OO0YYaIOIIUMUCS
VHIUBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HCCIECIOBAaHUNM, NPAKTUYECKUX 3aHATHUH,
TECTUPOBAHUS.

Pe3yiabTaTnl 00yueHus @®opMBbI U METObI KOHTPOJIS U
OLIEHKH pe3y/JIbTATOB 00y4eHus!

1

YMEHHE COCTABIATh XMMUUYECKHE (GOPMYIIBl COSAMHEHNH B COOTBETCTBHHU CO
CTENECHBIO OKUCJICHHS XMMHUUECKUX JIEMEHTOB, HCXOIS M3 BAJICHTHOCTH U
DIIEKTPOOTPHIIATENBHOCTH;

YMEHHE XapaKTepU30BaTh XHMUYECKHE OSIEMEHThl B COOTBETCTBUH C HX
[OJIOKEHHEM B IIEPUOJMYECKON cHUCTeMe XMMHUYecKuX sinemeHnTos JI.H.
IMeHnenceBa;

YMEHHE COCTABIAThH PEAKIIUH COEMHEHHUS, PA3IOKeH s, 0OMEHa, 3aMelleHHs,
OKMCJIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH,  COCTAaBIATh  ypaBHEHHUS
XUMMYECKUX  pEaKUMH HOHHOTO OOMEHa C y4acTHEM HEOPraHMYecKUX
BCIICCTE, YCTHBIH KOHTPOJIb ¥ CAMOKOHTPOJIb,
yMeHHe KIacCH(pUIUPOBATh HEOPraHUYECKHE BEIIECTBA B COOTBETCTBHH C HX ITHCHMEHHBIH KOHTPOJTb 1
CTPOGHHEM, YCTAHABIMBATH 3aBHCHMOCTb (DH3HKO-XMMHYECKHX CBOICTB
HEOPraHMUIECKMX BENIECTB OT CTPOGHHS AaTOMOB H MOJEKYII, a TAK)KE TUIA

CaMOKOHTPOJIb, MPAKTHUECKHUN
KOHTPOJIb I CAMOKOHTPOJIb;

KPUCTATMICCKOM PCIICTKH; WHJIMBUIYJIBHBIN U (POHTAIBHBIIN
'YMeHuUe ucciIeloBaTh KaueCTBEHHbIE PEaKIIE HEOPIraHUIECKHUX BEIECTB; ompoc
2

YMCHUC KJIaCCI/I(l)I/ILII/IpOBaTB OpPraHMvYCCKHUC BCELICCTBA B COOTBETCTBUMU C
X CTPOCHUCM;

YMCHUC  YCTAaHABJIMWBATH  3aBUCHUMOCTH (bHSHKO'XHMI/I‘ICCKI/IX CBOICTB
OPraHNYCeCKUX BCUICCTB OT CTPOCHUS MOJICKYJI;

YMCHHC HCCJICAOBATb KAYCCTBCHHBIC PCAKIIUU OPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
OTACJIBHBIX KJIACCOB,

TECTUPOBAHHE, CAMOCTOSITEIIbHBIC
MUCBMEHHBIE pabOThI, TUKTAHTHI,
BBINOJIHEHUE NPAKTUYECKUX 3aJaHUN Ha
NPaKTUYECKUX 3aHATHUSIX, 3alUTa
TBOPYECKHUX paboT, IPOEKTOB.

YMCHHC XapaKTEPU30BaTh BJIMSIHUEC KOHUCHTPAIIMHU PEArUPYyOHUX BCUICCTB U
TCMIICPATYPbl Ha CKOPOCT XUMHNYCCKUX pCaKHHﬁ;

YMCHUEC pa3janyarb HUCTHUHHBIC PacTBOPHI, HCCJIICA0BATh q)I/ISI/IKO-
XHMUYECKHE CBOMCTBA HCTUHHBIX PacTBOPOB;

YMCHUEC pa3ianyarb HUCTHUHHBIC PacTBOPHI, HCCJIICA0BATh (1)1/131/1](0-
XMMHYECKHE CBOMCTBA HCTUHHBIX PacTBOPOB;

YMEHHC OLICHUBATH noCICACTBUA OBITOBOM n HpOHSBOILCTBCHHOﬁ
JACATCIBbHOCTH 4YCJIOBCKA C MO3UIHHI YKOJIOTHICCKOM 0€e30IMacHOCTH

Hpuaoxkenue 1



OCOCOBJIEHHOE CTPYKTYPHOE HIOIPA3IEJIEHUE
[NOJIMTEXHUYECKHWU KOJUTIEJDK
JIVTAHCKOI'O TOCYJAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA

KOHTPOJIBHO-OLUEHOYHBIE CPEJICTBA
10 Y4eOHOW JUCUUILIINHE
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KoHTpo/1bHO-01IEHOYHBIE CPeICTBA
JJIS IPOBEACHUS NMPOMEKYTOYHOM aTTecTAlUuU
B ¢popme nuddepeHUMPOBAHHOIO 3a4€Ta

Tema 1.1. OCHOBHBIEC MOHATUS U 3aKOHBI XUMHUHU

1. YUto takoe atom?

2. Yto Takoe Mosekysa’?

3. Uto Takoe aTomMHas macca’?

4. Yto Takoe OTHOCUTENIbHAs MoJeKyJsipHas macca? Kak ee HailTu?

5. Yro Takoe MoJisipHas Macca BemecTa? B kakux equHUIax OHa BBIPAKAETCS
6. Kax BBIUHMCIHTH KOJUYECTBO BEIIECTBAa, 3HAs Maccy, OOBEM WM YHUCIO
CTPYKTYPHBIX €AUHUIL?

7. Kak dhopmynupyercs 3akoH ABorajipo?

8. UTo Ha3bIBAETCSI OTHOCUTEIBHOM MIIOTHOCTHIO OJTHOTO Ta3a Mo Jpyromy?

9. ChopmynupyiTe 3aKOH MOCTOSTHCTBA COCTABA.

10. ChopmynupyiiTe 3aKOH COXpaHEHHUSI MACCHI BEIIECTB.

Tema 1.2. Ilepnognueckuii 3akoH u [leproanueckas cucteMa XMMAYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa u CTpOEHHUE aTOMa

1. KakoB cocras sapa atoma?

2. Kak onpenenuTts 4ncio NPOTOHOB U HEUTPOHOB B sApe?

3. Kak onpenenuth KOJUYECTBO SHEPTETUUECKUX YPOBHEU B AJCKTPOHHON 000JI0UKE
atoma?

4. Kak paccunTaTh MaKCUMaJIbHO BO3MOXHOE€ KOJUYECTBO AJIIEKTPOHOB HA JAHHOM
SHEPreTUYECKOM ypOBHE?

5. KakoBo KOJIMUECTBO MOypPOBHEN HA SHEPTETUUECKOM YPOBHE?

6. Kak 0603Hauar0TCst Mo LypoBHUA?

7. Ha xakoM sHEpreTHYecKoM ypPOBHE SHEPTHs DJIEKTPOHA OOJIbIIE Ha TIEPBOM WJIM Ha
4eTBEpTOM?

8. UTo Ha3bIBaETCSl OpOUTAIBIO?

9. Kakyto dopmy umerot opoutanu?

10. KakoBO BO3MOkHO€E KOJIMYECTBO OpOUTaIel Ha MOIYyPOBHIX?

I1. Ilepeuncnure, aTOMBl KaKuX 3JIEMEHTOB HUMEKOT 4 3JIEKTPOHA HA HAPYKHOM
ASHEPreTUYECKOM YPOBHE AJIEKTPOHHON 000710UKHU?

12. Yto ob603HayaeT TepMuH —cruH|?

13. ITpu kakoM yCJIOBUU HA OJTHOM OpOUTAIM MOTYT HaXxOJUThCA JIBA AJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpynmer.

16. DnemeHT 5 rpynmsl, B €ro aToMe 3 Y3HEPTeTUUECKUX YPOBHSI.

17. B sgpe atoma 24 npoToHa.

18. Dnexrponnas ¢popmyna snmementa 1s2 252 2p6 3s2 3p6 3d7 4s2

19. Dnexrponnas ¢popmyna snementa...3s1 3p3 3d2

Tema 1.3. CTpoeHnue BemniecTna



1. KakoBa npupoaa XMuMAYECKON CBSA3U?

2. Kakue BUIbl XUMHUYECKOU CBSI3U CYIIECTBYIOT MEXIAY aTOMAMH B COEAMHEHUSX ?

3. Onummre MexaHu3M 00pa30BaHUs KOBAJCHTHOMN CBSI3H.

4. Kakasi cBsi3b Ha3bIBACTCSI KOBAJICHTHOM?

5.Yem oTiinyaeTCsl KOBaJICHTHAS MOJISIPHASI CBA3b OT KOBAJIEHTHOW HEMOJISIPHOM CBSI3U?
6. Kakas cBsI3b Ha3bIBA€TCSI MOHHOM?

7. UeM oTnu4aeTcs MEXaHU3M 00pa30BaHUsI HOHHOM CBSI3U OT KOBAJICHTHOM ?

8. Kakas cBsI3p Ha3bIBAETCSA METAIUTNYECKON?

9. OnuimTe MexaHU3M 00pa30BaHUsI METAUTUYECKON CBA3H.

10. Kakas xumuyeckas CBA3b Ha3bIBACTCS BOJOPOIHOM?

11. IlpuBenute TpUMEpPHI COCAWHEHUW C HMOHHOM, KOBAJICHTHOH, METaJUIMYECKOU
CBSI3bI0 MEXKy aTOMaMHU.

12. Ilepeuncnure BeleCTBA MEKIY MOJIEKYJIaMU KOTOPBIX CYHIECTBYET BOJIOPOJIHAS
CBSI3b.

Tema 1.5. Knaccudukanus HeOpraHM4ecKuxX COEAMHEHUN U UX CBOMCTBA

1. 3anucars ypaBHEHUS PEAKLINH, XaPAKTEPUIYIOIIUE CXOACTBO OKCHUJIOB.

2. Moxwno i runpokcua Meau (I11) monyunts coenquuenrem okcuaa meau(1l) ¢ Bogoit?
OTtBeT o0OCHYHTE.

3. 3anucaTh ypaBHEHHE PEAKIMU, XAPAKTCPU3YIOMIEE MPOTUBOIOIOKHOE CBOMCTBO
KHCJIOTHOT'O OKCHJIa OCHOBHOMY.

4. 3anucaTh ypaBHEHUE PEAKIUHU, XapaKTEPU3YIOIIEE TPOTUBOMOJIOAKHOE CBOMCTBO
OCHOBHOT'O OKCHJa KUCJIOTHOMY.

4. Ha ocHOBe CBOICTB Ji0Ka3aTh, 4To okcu yriepoaa (IV)-kucnotHbiit

5. Ha ocHOBE CBOMCTB JJ0Ka3aTh, YTO OKCUJI KaJIbLIHUsI — OCHOBHOU

6. Beimucath U3 IPEeAJIOAKEHHOTO CIUCKA BEUIECTB OKCUABI U 1aTh UM Ha3BaHUA:
Ca(NO3)2, Na20, KOH, CuCl2, HNO3, SO3, CuO.

7. BRIUIINTE OTAEIBHO OCHOBHBIE U KUCJIOTHBIE OKCUABI U 1ANTE UM HA3BAHUE:

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

Tema 2.1. OCHOBHBIE TIOHATHS OPTraHUYECKOM XUMHH M TEOPUS CTPOCHHUS
OPTraHUYECKUX COCIUHEHUN

1. YUrto n3yvaeT opraHnyeckas XuMus?

2. Ha3oBuTE M3BECTHBIE BaM KJIACCHI OPT. BEIIECTB M UX OTIEIbHBIX ITPEICTABUTEIIECH.
3. SIBISArOTCS 1M OKCUABI YIJIEPOAA U yTOJIbHAS KUCJIOTA OPraHNYECKUMH BELIECTBAMU ?
4. Yemy paBHa BasieHTHOCTH C B O.C?

5. SIBnsieTcs i 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aTOMBI COEIUHSIOTCS B MOJIEKYJTY?

7. Kakas cBsI3b BO3HMKAET MEXAY aTOMaMHU B MOJIEKYJIaX OPraHUYECKUX BEILECTB?

8. UTO Takoe B3aMMHOE BIUSHHE?

9. JocTaTto4yHo 1v [y1s BBIBOJA HA XMMUYECKUE CBOMCTBA BELIECTBA, 3HATh TOJIBKO
KOJIMYECTBEHHBIN U KAYECTBEHHBIN COCTaB MOJICKYJ?

10. CocTaBuTh BO3MOXKHBIE U30MephI ¢ 0b1el hopmyinoit C6H14. /laTte um Ha3zBaHwus.

Tema 2.2. YrineBogopoasl U UX NPUPOIHBIE HCTOYHUKHU



1. Kakue coequHEeHMsT Ha3bIBAIOTCS YTIIEBOAOPOIaMu?

2. Kakue cyniecTByIOT KJIacchl yriieBOAOPOAOB?

3. Yo Takoe roMoyioru?

4. HazoBuTte 0011y10 (hOpMYyITy TOMOJIOTHYECKOTO Psa ATKAaHOB, AIKEHOB, AJIKMHOB.
5. Yto Takoe ankaHbel? Uto Takoe ankeHbI? UTO Takoe aaKUHBI?

6. Kakune xumuueckhe CBSI3M CYHIECTBYET MEXKJIYy aTroMaMd B MOJEKyJax
YIJIEBOJIOPO/IOB?

7. UeM oTiIM4aeTCs CUTMa-CBSI3b OT IIU-CBSI3U?

8. 3anumure peaknuto 3amemenus: C2H6 + CI2

9. 3anummure peakiuto npucoeaunenus: C2 H4 + CI2

11. Kakue kinacchl yriieBOJ0OPOI0B JIETKO OKUCIISIOTCS?

12. Kakue npoyKThl OJTy4aroTCs B pe3yIbTaTe CKUTAHUSI YTIIEBOAOPOI0B?

Tema 2.3. Kucnopoacoaepxxamme opraHu4ecKue COeIMHEHUS
Crouptsl:

1. Kakue BemiecTBa Ha3biBaloT ciuptamu? O6mas Gpopmyina COUPTOB.
2. Ilo xakuM mpu3HaKaM KJIacCU(PULUUPYIOTCS COUPTHI?

3. Kakue BuIbl M30MEpUN XapaKTEPHBI JUIsl CHUPTOB?

4. IlpumeHeHne CuupToB.

5. BnysiHue ciupToB Ha OPTaHU3M.

DeHobI:

1. Kakue BemecTBa Ha3bIBalOT (heHOTaAMU?

2. Kak mpoucxoguT B3aMMHOE BIMSHHUE aTOMOB B MoJieKyse (eHosa? (IoJI0KeHHue
teopun A.M. ByTtieposa)

Tema 2.4. A3oTcoaepaiye opranniaeckue coequuenus. [lonumepst

. AMUHOKHCIOTBHI, CTpO€HHE, Kilaccuukamusi, U30Mepusi, HOMEHKJIATypa.
[TosryyeHne aMUHOKHUCIIOT U UX XUMUYECKUE CBOMCTBA

2. [Tomnmepsl. PU3NUECKHE U XUMUYECKHAE CBOMCTBA

3. [lonydeHue U UCIIOJIBL30BAHHUE TTOJIMMEPOB

4. XuMHUUYeCKHEe OCHOBBI )KM3HU: OCJIKH U HYKJIEMHOBBIE KUCTIOTHI

5. B 4eM COCTOUT OTAMYHKE PEAKINI MTOJTUMEPU3ALMU OT PEAKIIUN OJIUKOHICHCALINH.
[IpuBecTu npuMepsI peaKnil.

6. Kakue mnoaumepbl Ha3bIBAIOT TEPMOIUJIACTUYHBIMU M TEPMOPEAKTUBHBIMHU.
[IpuBectu mpuMepsl.

7. Hamumurte CcTpykTypHYIO QopMyiny npocTteiiieii amuHOKucIoThl. Kakue
(yHKIIMOHATBHBIEC TPYTIIBI COJAEPIKUT 3TO coerHeHne? [louemy 9Ta aMHMHOKHUCIIOTa HE
uMeeT onTtuyeckux n3omepos? [IpuBeante GopMyIbl ONTUYECKUX N30MEPOB aJlaHUHA.
8. Hanuiure ypaBHEHME peakUyM MOJYYCHHS TUIENTHA U3 BAIMHA W LIMCTEHUHA.
YKaxxute NenTUAHYIO CBS3b.



