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PaccMOTpeHO U COTJIacOBaHO IMKJIOBOM KOMMCCHEW MaTeMaTHYEeCKUX, OOIIMX
€CTECTBEHHO-HAYYHBIX TUCHUIUIMH U PU3NYECKON KYJIbTYpPhI
[Ipotokon Ne 2 ot «06» centsiops 2023 r.

PabGouass mporpamma  00meoOpa3oBaTeNbHON — MUCHUILIUHBI  « XUMUSDY
pazpabotana mia cnenuaibHocTh 35.02.08 DIEKTPOTEXHUUYECKHE CHUCTEMBI B
arponpoMebinuieHHoM — komiuiekce  (AIIK) nHa  ocHoBe — denepanbHOro
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpeIHero o0IIero oOpa3oBaHUs C
y4eToOM TMpUMEpHON paboueil mporpammbl 001€00pPa30BATENBLHON JTUCHUTIIIMHBI
«Xumus» s nmpodeccuoHaIbHbIX 00pa30BaTENbHBIX OpTraHU3AMN YTBEPKICHHOU
OI'bOY ATIO UPIIO (ytBepxknaen Ilpukazom MuHuctepcTBa 00pa3oBaHus U HAYKH
ot 5 dpespamns 2018 roga Ne 68).

Opranuzanus pazpadotunk: [lonurexunueckuii kosemxk JIFAY



1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
PabGouass mporpamMma y4eOHOW NUCHUIUIMHBI (fajee — pabouas Mmporpamma) siBIsSIETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELHMAIUCTOB CpPEJHEro 3BeHa (Jajee
IITICC3) B cootBerctBUH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

35.02.08 DneKTpOTEeXHUYECKUE CUCTEMBI B arponpombinieHHoM komruiekce (ATTK)

PabGouass mporpamma ydeOHOM muctiumiiabel OJ[b.12 Xumus MoxkeT OBITh
ucrnoyib3oBaHa no crneunanbHocTsIM CIIO Ha ©6a3e cpenHero (MOJHOrO) OOIIErO
oOpa3oBaHus, B JIONOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu IporpaMm MnepenoaroToBku kaapoB B yupexaeHusx CIIO.

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

Conepkanue mporpaMMbl 0O0II€00Pa30BATEIbHON JUCHUIUIUHBL  «XUMUSH)
HaIpPaBJIEHO Ha JOCTUKEHUE CIIECTYIOUIEH 1IeNIH:
dopMHUpoOBaHUE y CTYACHTOB MPEJACTABICHUS O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO - HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTUS PELIICHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEACHUS B MPUPOJHOM Cpelie.

3amaun 0cBOEHHUS 00111e00pa30BaTEIbHON JUCIIUILIUHBI « XUMUS»:

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

— Pa3BUTh YMEHHsI COCTABJIATH (OPMYJIbI HEOPTAHMYECKUX M OPTaHUYCCKUX
BCIIIECTB, YPaBHCHUS XHMHYECKUX pCaKIUHd, OOBACHATh WX CMBICT,
WHTEPIPETUPOBATH PE3yJIbTAaThl XHMHUECKUX IKCIICPUMEHTOB,

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

— Pa3BUTh YMEHHUS HCIOIH30BaTh MH(DOPMAIMI0O XUMUYECKOTO XapakTepa W3
Pa3TUYHBIX UCTOYHUKOB,;

— chopMHUpPOBaTh YMEHHUS MPOTHO3UPOBATH MOCIIEICTBHS CBOCH NESITEIHHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

— chopMHUpOBaTh TOHUMAHUE 3HAYUMOCTH JTOCTHKCHUN XUMUYECKOW HAYKH U
TEXHOJIOTHI JJIsl pa3BUTHS COITMATIBHON 1 TIPOU3BOICTBEHHOM cep.

Pe3ynbraThl 00y4YeHUsS OPHEHTHUPOBAHbI Ha TOJYYEHHUE KOMIICTCHIIUN IS
nocieaywiei npoeccuoHaaIbHON AEATEIPHOCTH KaK B paMKax JaHHOM MpeIMETHOM
00JIacTH, TaK U B CMEXHBIX C HeM oOmacTsax. OHM BKJIIOYAOT B ce0s pe3ysIbTaThl
ocBoeHHUsI 001Ieo0opa3oBarebHON AUCHUIIIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO u Ha
ocuoe ®I'OC COO:



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

— YMEHHE XapaKTEepU30BaTh XUMHUUYECKHUE DJJIEMEHTBI B COOTBETCTBUM C HX
IIOJIOKEHUEM B IIEPUOJMYECKON CHUCTEME XUMHUYECKuX dsemeHToB JI.H.

Menneneena;
— YMEHHE COCTaBJIATh PEAKIIMU COCTUHECHUS, Pa3IOKEHUs, OOMEHa, 3aMeICHHUS,
OKHUCJIIMTEIbHO - BOCCTAHOBUTEIIBHBIE PEAKUHUH, COCTABISITh YPABHEHHS

XUMHYECKHUX PEeaKIIMi HOHHOTO OOMEHa C y4acTHEM HEOPTaHWYECKUX BEIECTB;
— yYMEHHE KJIacCu(UIMPOBATh HEOPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C MX
CTPOCHHMEM, YCTaHABJIMBATh 3aBUCUMOCTb (PU3UKO-XMMHUYECKUX CBOICTB
HEOPTaHUYECKUX BELIECTB OT CTPOCHHsS aTOMOB M MOJIEKYJ, a TaKXe THIIA
KPUCTAUINYECKOW PEIIETKH;

— YMEHHE HUCCIIEI0BATh KAYECTBEHHBIC PEAKIIMA HEOPTAHUYECKHUX BEILIECTB;

— YMEHHuE KiIaccu(UUUpOBAaTh OPraHUYECKUE BEIIECTBA B COOTBETCTBUU C HUX
CTPOCHHEM;

— YMEHHUE YCTaHaBJIMBAaTh 3aBUCUMOCTb (PU3UKO-XUMUUYECKUX CBOICTB
OpPraHUYECKUX BELIECTB OT CTPOCHUS MOJIEKY;

— YMEHHE MCCIIEN0BaTh KAYECTBEHHBIE PEAKLMM OPraHUYECKUX COEAUHEHUU
OTJEJIbHBIX KJIACCOB;

— YMEHHE XApaKTEPU30BATh BIMSIHUE KOHLECHTPALMHU PEArUPYIOIINX BEIIECTB
Y TEMIIEPATYPBI HA CKOPOCTh XUMUYECKUX PEAKIUN;

— YMEHHME pa3iuyaTh HCTHHHBIE PACTBOPbI, UCCIENOBATH (PUBHMKO-
XUMHYECKHE CBOMCTBA HWCTHUHHBIX PACTBOPOB;

— YMEHHE OLICHMBATh MOCJEICTBUS OBITOBOW M MPOU3BOJCTBEHHON
JEATEIIBHOCTH YE€JI0BEKA C MO3ULMI dKOJIOIrMYECKON O€30M1aCHOCTH;

[lepeuncnennple pe3yabTaTbl OCBOCHHS COOTHOCITCS C (HOPMHPYEMBIMU
KOMITETCHIIMSIMU:

OK 01. Beibupats criocoOsI perienust 3a1ad npohecCuoOHATbHON ASSTEIBHOCTU
MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHaau3a U
uHTepnpeTanuun WHGOpMa U WHGOPMAIIMOHHBIE TEXHOJIOTHH JUISI BBITTOJTHCHHUS
3a/1a4 npodeccuoHaIbHON 1eATEeIbHOCTH.

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

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOMIEH cpefibl, pecypcocOepekeHHIO,
MPUMEHATh 3HAHUSA 00 M3MEHEHUHU KJIMMaTa, MPUHIMIBI OepeXIMBOrO MPOU3BOJCTBA,
3¢ (PeKTUBHO AEMCTBOBAThH B UPE3BhIUAMHBIX CUTYAIUAX



2. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeH N

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

0ommme

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

B yacTu TPYAOBOI'0 BOCIIMTAHUS:
- TOTOBHOCTb K Tpyay, OCO3HAaHHC ICHHOCTHU MaCTCPCTBAa,

Tpynoooue;
- TOTOBHOCTb K aKTHBHOM JESATEIBHOCTH TEXHOJIOTHUCCKOM
7 COIHAIBHOM HAIpaBJICHHOCTH, CIIOCOOHOCTh

MHULIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO BBIMOJIHATH
TaKYIO JIeATeIbHOCTB;

- HMHTEpPEC K pasIuyHbiM cdepaM NpodhecCHOHATBHON
esITeILHOCTH,

OBJagenue YHHUBepCaJbHBIMU
MO3HABATEJILHBLIMH JAEeHCTBUSIMMU:

a) 0a30Bble JIOTHYECKHUeE JIelCTBUSI:

- CaMOCTOSITENbHO (OPMYITUPOBATh W AaKTyaJU3UPOBATH
mpoOJeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA
TSI CpaBHEHMS, KJIacCU(pUKAITUU U 0000IICHUS;

- OINpEAeNiTh LENH ACSITENIbHOCTH, 3a/1aBaTh NapamMeTphl U
KPUTEPUU UX TOCTUKECHUS;

Y4eOHBbIMH

- BBIABJIATH 3aKOHOMECPHOCTHU u IMPOTUBOPCUUA B
pacCMaTpuBaCMbIX SABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JACATCIBHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YIBTATOB IMCIAM, OLOCHUBATH PHCKU
HOCHCI{CTBI/Iﬁ JACATCIIbHOCTH,

- Ppa3BHBAaTb KPCATUBHOC MBINIJICHUC TIIpU PECIICHUU

PKU3HEHHBIX MPOOIeM

0) 0a3oBbIE HccJIeI0BaTEIbLCKHE eiiCTBUS:

IBJIAACTh HABBIKAMU y‘Ie6HO-I/ICCHe)IOBaTeJ'H)CKOI71 )51 HpOGKTHOﬁ
NMesITeNbHOCTH, HABBIKAMU pa3perieHust Mmpooiem;

~ BBIABJIATH IMPUYNHHO-CJICACTBCHHBIC CBiA3U u

JAucuunimHapHbie
- - BIJIAJETb CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpAs
BKJIFOYAET: OCHOBOIIOJIATAIONTUE TOHATHS  (XMMHUYECKUU
DIIEMEHT, aTOM, 3JICKTpOHHAas 00oJjioYKa aroma, s-, p-, d-
DIEKTPOHHBIE ~ OpOMTAlM  aTOMOB, HOH, MOJEKYyIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHD

OKHCJICHHUS, XHMMUYecKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBI 00BEM, YTJIEPOIHBIN CKeNeT, (DYHKIHOHAIbHAS
rpymma, pajavdkai, H30MepHusi, HU30MEphbl, TOMOJIOTUYECKUIN
psin, TOMOJIOTH, yTJ1€BOJOPO/IbI, KHCIIOpOJI- u
Q30TCOZEpkKAIIUE COECTUHEHUS, OWOJIOTUYECKH AaKTUBHBIC
BemiecTBa (YrJIeBOJBI, JKUPBI, OCIKH), MOHOMED, IMOJIUME,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS,
KpUCTaJNTHIECKasi peHIeTKa, TUITI XHMUIECKUX

peakiii  (OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIE, 3K30-U
PHIOTEPMUYECKHUE, PEaKIUM HOHHOTO OOMEHa), pacTBOD,
DIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
UcCOLMaIusl, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOpPOCTb
XMMUYECKON peakluu, XUMUYECKOE PaBHOBECHE), TEOPUH U
BaKOHBI (TEOPHS] XHMHUYECKOTO CTPOCHHS OPTaHUYEeCKUX
BemectB A.M. bytiepoBa, Teopusi 3JEKTPOIUTUYECKON
nmuccounanuu, nepuoanueckuii 3akon .M. Mennaeneesa,
BaKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHH SI3BIK XUMHH, (PaKTOJOTHUECKUE CBEICHHUS O
CBOWMCTBaX,  COCTaBe, IMOJy4YeHMH U  0Oe30macHOM
MCTIOIh30BaHUHT Ba)KHEHIIINX HEOPTaHMYECKUX u
OpraHUYeCKHUX BEIIECTB B OBITY H MPAKTUIECKON
NesITeIbHOCTH YeJIOBEKa,

- YMETh BBISIBISTH XapaKTepHbIE MPU3HAKK M B3aUMOCBSI3b

IM3YUCHHBIX HOHS[TPIfI, IMPUMCHATH COOTBCTCTBYIOIIUC




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

AKTyaJIM3UpOBaTh 3aJady, BBIIBUTaTh TMIIOTE3Y €€ PELICHUS,
HaXOAUThb APTYMCHTBI JJIsA JOKa3aTCIabCTBa CBOHX
YTBEPXKICHUH, 3a1aBaTh IIApaMETPbl U KPUTEPUH PEILCHUS;

- AHaJIUM3UPOBATH IIOJYUYCHHBLIC B XOAC PCIICHUA 3aJadun
pE3yapTaThl, KPUTHYECKU OLICHUBATH HX JOCTOBEPHOCTD,
IMPOTrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPCHOCUTh 3HAHWS B II03HABATEIBHYIO U
MPAKTUYCCKYIO obacTu KU3HEACATCIIBHOCTH,

- YMETb HMHTEIPUPOBATH 3HAHUSA W3 PA3HBIX NPEIMETHBIX
oOJIacTeu;

- BBIABUIAaTh HOBBIE WJEU, IIpeaIaraTb OpPUTMHAJIBHBIC
[TOAXOBI I PELLICHMUA,

- CHOCOOHOCTh MX HCHOJb30BAHUS B IO3HABATEIBHOM U
COLIMAIbHON ITPAKTUKE

MOHATHA IIpu OIIMCaHHNHN CTpOCHUA u CBOICTB
HCOPTaHNUYCCKUX )51 OpPraHu4CCKUux BCIICCTB )51 nux
HpCBpaH_[CHI/Ifl; BBIABJIATH B3aHUMOCBSA3h XUMUUYECKUX 3HAHUM

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

COCIMHEHUN MEXAYHApOAHOIO COK3a TEOPETUYECKOH H
MPUKJIAJHON XMMUU U TPUBUAJIbHBIE HA3BaHMsI BaXKHEHUIINX
BeIleCTB  (3TWJIEH,  aueTWwIeH, TIJauuepuH,  (deHod,
(bopManbaeru, yKCycHasi KHCIOTa, IVIMIMH, YTapHBIA Tas,
YIJIEKUCHIBI Ta3, aMMMAaK, TralleHas W3BECTb, HeETallCHas
M3BECTh, MUTHEBASI COJA M JPYIHX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX M OPraHU4eCKUX BEUIECTB, YpPaBHEHHUS
XUMHUECKUX PEaKLUil, OOBSICHATh UX CMBICI; IOATBEPKIATh

XapaKTepHbIE XUMHYECKHE CBOMCTBa BELICCTB
COOTBETCTBYIOLIIMMHU ~ JKCIIEPUMEHTAMH M 3alUCAMH
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb YCTaHAaBJIMBaTh NPUHAMICKHOCTb H3YYEHHBIX
HEOPraHU4YECKUX u OpraHUYEeCKUX BEILECTB K
OIpENENIEeHHbIM  KJaccaM W TpyIIlaM  COEAVHEHUH,

XapaKTCPU30BaTb HUX COCTaB U BayKHEHIIIHE CBOﬁCTBa;
ONpeAC/IAATb BHABI XUMHYCCKUX CBsI3CH (KOBaJ'IeHTHaSI,

MOHHAs, MeTaJJInYecKas, BOJIOPOJIHAS), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;

- KJIaccu(UIUPOBATh XUMHUECKHUE PEAKITUH;
chopMUpOBaTh MPEICTABICHUS: 0 XAMHUYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI MUpa, POJIH
XUMHHM B TIO3HAHWM SIBIIEHUH NPHUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPbl JUYHOCTH, €€ (PYHKIMOHAIbHOM
FPaMOTHOCTH, HEOOXOIUMOM Uil pelieHHs] MPaKTUYECKUX
Bajjad M DKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 37J0POBBIO M IPUPOIHON CPEJIE;

- YMETh NMPOBOAMTH PacyeThl N0 XUMHUYECKUM (OopMylIaM U




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

YPaBHEHHUAM XHMMHUYECKMX PpEaKUuil C MCHOIb30BAaHUEM
(bU3MUECKUX BEIWYMH, XapaKTCPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBIL: Macchl, 0ObemMa (HOpMalbHbIE
YCIOBHsI) Ta30B, KOJUYECTBA BEILECTBA; MCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS JUIs NIPUHATHUS pElIeHUil B
KOHKPETHBIX ~ JKM3HEHHBIX  CHUTyallUsX, CBSI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM

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

B 00/1acTH HEHHOCTH HAYYHOI'O IO3HAHUS:
- chopMHpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTUSI HAyKH M OOILECTBEHHOMU

[PaKTUKH,  OCHOBAHHOTO  HAa  JHalore  KyJbTyp,
CIIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOEMO  MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPLUCHCTBOBAHME  SI3bIKOBOM M YMTaTEIbCKOU

KYJbTYpbI KaK CpEJICTBA B3aUMOJCHUCTBUSA MEKY JIFOJbMH U
[TO3HAHUS MUPA;

- OCO3HaHHE LEHHOCTH Hay4yHOU JeSITENIbHOCTH,
FOTOBHOCTB OCYILIECTBIIATh IIPOEKTHYIO "
MCCIIEIOBATENbCKYIO JIEATEIbHOCTh WHIUBUAYAIbHO U B
rpymnre;

OBianenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH

MO3HABATEJIbHBIMU ACHCTBHAMM:

B) padoTa ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMU TOJTY4YeHHS WH(OpPMAlUU W3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISITh MOUCK, aHAJIN3,
CUCTEMATU3alUI0 U HHTEPIPETALAIO nHpopmanuu
Pa3IUYHBIX BUIOB U (hOPM MPECTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IMUHBIX (opMarax € y4yeToM
Ha3Ha4YeHHUs] WH(OpPMALUK U LEIeBOU ayJAUTOPHH, BbIOUpas
ONTUMAJIBEHYIO0 (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OIICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(pOPMAIIIH,

€€ COOTBETCTBHE TMPABOBHIM UM  MOPaJIbHO-ITHUYECCKUM

HOpMaM;

- yMETb IUJIAaHUPOBaTh U  BBINOJHATH  XUMHUYECKHM
DKCIIEPUMEHT (MPEBPAILLEHUS] OPTraHMYEeCKHX BEIIECTB IMPHU
HarpeBaHUM, MOJyYEHUE ITHIEHA U U3YyYEHHE €ro CBOMCTB,
KaueCTBEHHbIC PEaKIMK Ha ajbJAETUAbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JeHaTypauus OEJIKOB IpU HarpeBaHUU, LIBETHBIE
peakiuu OEIKOB; MPOBOAWTH pEaKLUW HOHHOro oOMeHa,
ONpEAENATh Cpely BOJHBIX pPACTBOPOB, Kaue€CTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPHUI-aHHUOHBI, Ha
KAaTHOH aMMOHUS; pellaTh IKCHEPUMEHTAlbHbIE 3a7aud 10
remam "Metamiel" u "Hemeramnbl") B COOTBETCTBUU C
MpaBWJIaMd TEXHUKH OE€30IacHOCTH MpU OOpallleHUuH C
BELIECTBAMHU u 1a00paTOPHBIM 000py10BaHUEM;
MPECTaBIATh PE3yJIbTaThl XUMHUYECKOIO SKCIIEPUMEHTA B
(dopme 3amucH ypaBHEHHH COOTBETCTBYIOIIMX peakuuil u
(bopMyJIMpPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
- yMeTh AaHaJIM3MPOBATh XUMHUYECKYI0 HH(OPMAIHUIO,
[OJIy4a€MyI0 U3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOM
mHpopMaluu, ceTb IHTepHET U ApyTHe);
BIaJIETh OCHOBHBIMM METOJIaMH HAy4YHOI'O ITO3HAHUS BEIIECTB
M XUMHYECKUX  sIBJIeHUH  (HaOmioJeHue,  HM3MepeHHe,
BKCIIEPUMEHT, MOJETUPOBAHNUE);
- YMETb NMPOBOAMUTH PacyeThl 0 XUMHUYECKUM (OpMyNIaM U
YPAaBHEHUSM XUMHUYECKHX pEakIuid C HCHOJIb30BAHUEM
(bU3MUECKUX BEIUYUH, XapaKTepU3YIOIIUX BELIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMalibHbIE

yCJ'IOBI/ISI) ra3oB, KOJMYCCTBA BCIICCTBA, HCIIOJb30BaATh




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx
KOMIIeTeH Ui 0oume JAucuunimHapHbie
- HCIIOJIb30BAaTh CpeacTBa MH(}OPMaLMOHHBIX u CUCTEeMHbIC XMMHUYECKHE 3HAHUS JUIS IPUHATUS PEIICHUN B
KOMMYHHKAITIOHHBIX TEXHOJIOTHI B PEIICHIUH KOTHUTHBHBIX, KOHKPETHBIX  JKM3HCHHBIX  CHTYallMsX, CBS3aHHBIX C
KOMMYHUKAaTHUBHBIXM  OpPraHMU3allMOHHBIX  3a7ad  C BEIIECTBAMU U UX IPUMEHEHHEM
coOroieHreM TpeOoBaHUI SPrOHOMUKH,
TEXHUKA O€30IacHOCTH, TUTUEHBI, pecypcocOepereHus,

MPaBOBBIX M OSTUYECKUX HOPM, HOpM HWH(MOPMAIMOHHON
0€30I1aCHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHMS M 3alIUTHl HHPOPMAIUH,
MHGOPMAIMOHHON 0€30IaCHOCTH JINYHOCTH;

OK 04. DddexTuBHO
B3aHMOJCHCTBOBATh U
pabortathb B
KOJUICKTUBE U
KOMaH/IE.

- TOTOBHOCTb K CaMOPAa3BUTHUIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEIEIICHHIO;

- OBJIQJICHUE HaBbIKAMM Y4e€OHO- HCCIIEOBATEIbCKOMH,
[IPOEKTHOM U COLIMAJIBHOM NIEATEIbHOCTH;

OBilaieHie  YHHUBEPCAJIBHBIMH  KOMMYHMKATHBHBIMH
meMCTBUAMM:

0) COBMeCTHAas1 1eATeJIbHOCTD!

- IIOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
MHIUBUAYaJIbHON paboThI;

MPUHUMATD L€ COBMECTHON JEATENIbHOCTH, OPraHU30BBIBATDH U
KOOPJAMHUPOBATh ACUCTBUS IO €€ JOCTHKEHHMIO: COCTaBISTh
[aH JEHUCTBUM, pACHpPElNensaTb pOJIM € YYETOM MHEHHU
YYaCTHUKOB OOCYKIATh pe3ybTaThl COBMECTHOM paboTHI;

- KOOpJAMHUPOBaTb U BBIIOJHATH paboOTy B YCIOBHUSX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aMMOJECICTBUS;

- OCYIIECTBIISITh MIO3UTUBHOE CTPATETUYECKOE ITOBE/ICHNE B

Pa3IMYHBIX  CUTYyalUsAX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIMATHBHBIM

OBJIaZIeHI/Ie yHuBepcaanban perJIHTI/IBHI)IMI/I
neMcCTBUSAMM:

r) NpUHATHE Ce0s1 U APYTHX JIO/Ieii:
- NOpPUHUMATh MOTHUBBI U APTYMEHTBHI APYTUX JIOAEH Ipu
QHAJINM3€ PE3YJbTAaTOB JESTEIbHOCTH;

- yMETh IUIAaHUPOBAaTh H  BBHINOJNHATH  XUMHUYCCKHMA
DKCIIEPUMEHT (MPEBPALEHUS] OPraHMYEeCKHX BEIIECTB MPH
HArpeBaHWH, TOJYYCHUE ITHIICHA U M3YYCHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEaKIIMK Ha ajbJAETUAbI, KpaxMall, YKCYCHYIO
KHCIIOTY;

- JIeHaTypalusi OeJKOB MpPU HArPEeBaHWUHU, LIBETHHIC PEAKIIHH
0EITKOB; MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa, ONPEeIsITh
Cpeldy BOJHBIX pPACTBOPOB, KauyeCTBEHHBIE pEAKIMHU Ha
cynbdar-, KapOOHAT- ¥ XJOPUI-aHUOHBI, HAa KaTHOH
AMMOHUS;, pellaTh KCIEPUMEHTANbHbIE 33JaYd 10 TeMaM
"MeTtamnsl" 1 "Hemeramnbl") B COOTBETCTBUU € MpaBUIIaMU
TEXHUKU O€30MacHOCTH NpU OOpallleHuH C BellecTBaMHU U
TabopaTOpHBIM 000pPYJOBAaHUEM; TMPEACTABIATh PE3YyIbTaThl
XMMHYECKOTO IKCIIEpUMEHTa B (opMe 3alKCH ypaBHEHHUH
COOTBETCTBYIOIINX peakuuii ¥ GOPMYyITHPOBATH BHIBOIBI
Ha OCHOBE 3TUX pPe3y/IbTaTOB




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx
KOMIIeTeHIM i 00mme JAucuunimHapHbie
- IpU3HaBaThb CBOE IPABO W MpaBO JAPYrUX JIIOACH Ha
OIINOKH;
pa3BUBaTh CHOCOOHOCTH IMOHUMATh MHpP C TO3UIUU APYroro
UEIIOBEKa,
B 001acTH 3K0JI0THYECKOr0 BOCIIMTAHMS - copmupoBaTh MpEeACTABJICHHUS: 0 XUMHYSCKON
OK 07. - c(OpMHPOBAHHOCTH 9KOJIOTHYECKOH KYJIBTYPHI, COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MUpPa, POJU
CopelicTBOBaTh [MOHMMAaHUE BIIMSTHHS COIIMAJIBHO- 9KOHOMHYECKHUX XUMHH B TIO3HAHWH SIBICHUH MPHUPOABI, B (HOPMHPOBAHHUH
COXpaHEHUIO MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COIIMATIBLHOM Cpebl, MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIHMOHAIBHOM
OKpYIKaroIeH OCO3HAaHHWE  TJI00aJbHOIO  XapakTepa  SKOJIOTMYECKHX FPaMOTHOCTH, HEOOXOAMMOM Ui pEIIEHUs NPaKTHUECKUX
cpebl, mpooJIeM; Bagad M DKOJIOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K
pecypcocOepekeHn | [UIAaHUPOBaHWE M OCYUIECTBICHWE  JICUCTBUM B CBOEMY 3JJ0POBBIO M IPUPOIHON CPENE;
10, IPUMEHSTh OKPY’KaloIllel cpefie Ha OCHOBE 3HaHUs LNl yCTONYMBOro YMETh COOJIIO/IaTh MpaBUiIa YKOJIOTUYECKH 11eT1ecOo00pa3HOro
3HaHUA 00 pa3BUTHS YETIOBEUYECTBA; MOBEJCHUS B OBITY M TPYIOBOW JIEATEIBHOCTH B IEISIX
M3MCHCHUU KJIMMAaTa, [@aKTUBHOE HENPHUATHE JCHUCTBHUM, NPUHOCSAIIUX  Bpel COXPAaHEHHUsI CBOETO 3J0POBbSl U OKpYXKaroleld MpUpPOAHOU
TIPUHITATIBI OKPY>KaloIlIen cpesie; Cpelbl; YYHUTHIBATH OIACHOCTh BO3JCUCTBUS HA IKUBBIC
OCpPEIKITUBOTO - yMeHHe MIPOTHO3UPOBATH HeOIaronpusaTHbIC OpPraHU3Mbl  OIPEJEICHHBIX BELIECTB, IMOHUMAas CMBbICI
pou3BOACTBaA, PKOJOTMYECKUE MOCICACTBUS MPEAIIPUHNMACMBIX JEeHCTBHUM, TmoKa3zareisd npej:[eanoﬁ I[OHyCTI/IMOﬁ KOHIICHTpauu
3¢ heKTHBHO MpeIoTBpalaTh UX;
JIEMCTBOBATH B pacllMpeHue OMbITa JAEATEIbHOCTH IKOJIOTHYECKOM
Ype3BbIYANHBIX HATIPABJICHHOCTH;
CUTYaLMIX OBJIaJICHHE HaBbIKaMU Y4eOHO- HCCIIEeI0BATEIbCKON, TPOEKTHOM

1 COITHAIIBHOM ACATCIHLHOCTH;




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
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)
6m. u.:
TEOPETHYECKOE 00yUeHne 27
IIPAKTUYECKUE 3aHATHS 41
CamocTosiTenbHast pabota 00y4aroerocs
[IpomexxyTouHas arrecranus: 4
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOrO 72




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
Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA 6
Tema 1.1. OcHoOBHOe coiep:kaHue 6
CrpoeHne aToMOB CoBpeMeHHast MOJIENb CTPOEHMSI aToMa. BUJIbl XUMUUECKOH CBSI3U 2
XUMHUYCCKUX 3JICMCHTOB U HpaKanec](aﬂ paﬁ()Ta OK 01
IIpupoaa XUMHUYECKOU Penrenue 3amannii Ha COCTABJIEHUS XUMHUYECKUX (bopMyn 4
CBSI3U
Tema 1.2. OcHOBHOe coaep:kaHue 4
ITepnonnyeckuii 3akoH U [[IpakTHYecKast pa6orTa 2 OK 01
tabnuua J[.1. [lepuoanueckas cucrema xumuyeckux 3semeHToB .M. Menneneesa. OK 02
Menneneesa «Mertanyeckue / HeMETaNTMYeCKHe CBOMCTBA, DJICKTPOOTPHIIATEILHOCTh XUMUIECKUX
DIIEMEHTOBY
Pa3nen 2. XuMnuecKkue peakiun 10
OcHoBHOe cofiep:kaHue 6
Tema 2.1. =
TUIIL XUMIECKIX Knaccugukanuys 1 TUIIBI XUMHUYECKUX PEaKIMH ¢ y4acTHEeM HEOPTaHUYECKUX BELIECTB. 2 OK 01
peaxiwii IIpakTyeckas padora } 4
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI IO YPABHEHUSIM XUMHUECKUX PEaKIUil.
Tema 2.2. OcHOBHOe coaep:kaHue 4 OK 01
ONEKTpOIUTHYECKAst 5 Teopus dIEKTPOIUTUYECKON AUCCOLUALIMM, COCTABICHUE HOHHBIX peaKLUn 2 OK 04
JUCCOLIMALIIA HMOHHBIN {714 50paTopHast pa6oTa THIIbI XMMUUYECKHX PEAKIMiA
o0MeH 2
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHNYeCKUX BELECTB 18
OcHOBHOe coaep:kaHue 4
Tema 3.1. [Tpeamer Heoprannyeckoit xumun. Kinaccupukaiust HeOpraHM4eCKUX BEIIECTB 2
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHUE IpaxTHHeckas padora . OK 02
HEOPTAHMHUECKIX BEIICCTR Perienne npakTHUECKUX 3aJaHUM MO KJIAcCHU(PUKALMU, HOMEHKIATYpe U XUMUYECKHM 2
(dhopMysaM HEOPraHWYECKHUX BEIIECTB
Tema 3.2. OcHOBHOeE co/iep:KaHue 8
dusuxo- MeTtamiel. O6mue GU3nIecKrne 1 XUMHIECKHE CBOMCTBA METAJIIIOB 2 OK 01
XuMu4Ieckue cBoiicta  [Hemeramiel. OOmue pu3nveckue u XMMUYECKUE CBONCTBAa HEMETAJUIOB. XUMHUYECKHE CBOMCTBA 2 OK 02




HpOHBBO,Z[CTBCHHOfI
JCATCIbHOCTH YCJIOBCKA

W nenTrudukanys opraHndecKux COCTMHEHUN 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
HEOPTaHMYECKUX BEIIECTB [OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB.
[IpakTHyeckas padora 4
CocTaBjieHHE YPAaBHEHUM XMMHUYECKHX PEAKIIHI
Tema 3.3. OcHOBHOE coepKaHue 6
Wnentudpukanys JIabopaTopnasi padora OK 01
HEOPraHMYECKUX BEIIECTB |V neHTudukaius HeopraHn4eckux BeliecTB OK 02
CBOlCTBa HEOPraHUYECKHX BEILIECTB 2 OK 04
Pa3nen 4. CTpoeHHe M CBOIiCTBA OPraHMYECKUX BelleCTB 24
OcHOBHOe coJep:KkaHue 6
Tema 4.1. =
[Tpenmet opranndeckoil Xumun. OCHOBHBIE MMOJIOKEHHSI TCOPUU XUMUYECKOTO CTPOCHUS OK 01
Knaccudukanms, crpoeHue . 2
opranndeckux coenquHenni A.M. byrieposa
1 HOMEHKJIaTypa
OPraHHYECKUX BEIIECTR [IpakTuyeckas pabora 4 OK 01
CocTaBiieHHE TIOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYII OpraHMueCKHUX BEIECTB
OcHOBHOE cojlepKaHue 14
Teopernueckoe o0yueHue
ATKaHbl. AJIKMHBI ¥ aJIKaJUEHbl 1 apOMaTUYECKUE YIIIEBOIOPO/IbI 2
Kucnopoaconepkamue coenHeHNs1 A30TCOAEPKAIUE COENUHEHN. BBICOKOMOIIEKYIISIpHBIE 2
Tema 4.2. COCTMHCHUS OK 01
CsoiicTsa [pakTuueckas padora 4 OK 02
OpPraHUYeCKUX COCANHECHNH |(CocTaBiIeHIe yPABHEHNH XMMUYECKUX PEAKIIUMN C YUaCTUEM OPTaHUYECKUX BEIECTB OK 04
IIpakTyeckas padora 4
CBOICTBA OPraHUYECKUX COCTUHEHUN
JIabopaTopHas padora 2
[TpeBpaliieHusi OpraHn4ecKuX BEUIECTB PU HArPEBaHUU
Tema 4.3. OcCHOBHOE cojlep:KaHue 4
Unentnduxanus Teopernueckoe o0yueHuebrnooprannueckie coeTUHEHNs: OEIKH, KHUPHI, yriaeBoasl Posb
OpPraHUYECKUX BEUICCTB, |(OPraHUYECKON XMMHU B PEIIEHUH IMPOOJIEeM SHEpreTHYecKoi 0e30MacHOCTH, B Pa3BUTUH 2 OK 01
WX 3HAYCHHEM MEJMIMHBI, CO31aHMA HOBBIX MATEPHATIOB, HOBBIX NICTOYHMKOB SHEPriH OK 02
NpUMEHEHNE B ObITOBOM M [JIagopaTopHasn padora 2 OK 04

IIpome:xxyTounas arrecranus (AuddepeHIMPOBaHHbIN 3a4eT)

12




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 -

13




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl  JTUCHUIUIMHBL — TpeOyeT Hanuuus  KaOMHeETa
EctecTtBO3HaHuA

O6opynoBanue yueOHOro KabUHeTa:

- [I0CaJJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIINXCS;

- pabodee MecTo MpenoaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XMMHUYECKOM MOCY/bl U MPUHAIICKHOCTEN i1 1a00PaTOPHBIX U
MPaKTUYECKUX paldoT;

- HAaOOPBI PEAKTHBOB OPTaHUYECKUX U HEOPTAHUYECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMUSI»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTED C JIMLIEH3UOHHBIM [TPOTPAMMHBIM 00ECIIEUEHUEM;

- MYJIBTUMEAUATIPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcms 00yueHUs, BKAIOUASL MPEHadNcepbl, MOOelU, MAaKembl,

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

TpeboBanus kK KBaTM(PUKAUKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThLCs
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO]IITIO MperoaBacMoil yaeOHOM TUCITUTIINHBI.
OMNBIT IEITSIHPHOCTH B OpraHU3aIMSIX COOTBETCTBYIOMIECH PO eCCHOHAIBEHON Chephl
SBISETCS 00s3aTeIbHBIM JUISI  TIperojaBaTeliel, OTBEUAIOIMX 3a OCBOCHHUC
oOy4Jarorumcs mpoecCHoHaNTbHOTO yueOHOTO ITUKJIA.

[IpenogaBarenu Mojay4aroT JOMOJIHUTEIBHOE TIPOQeccHoHaIbHOe 00pa30BaHNe
10 TporpaMMaM ITOBBIIICHUS KBaIU(UKAIIUA, B TOM 4YHuCie B (h)OpME CTAXKHPOBKHU B
pOoGUIBLHBIX OpraHU3aIUAX He PEKe 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.



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 : yueoHuk/ 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: yue6Ho-metoguueckoe nocooue/ B.B. Epemun,
A.A. [poznos, U.B. Epemuna, 2.10. 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. [po3nos, 1.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: snexrponssiii // Jlanb :
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

JUCHUATIIMHBI

Kontposns w
OCYILECTBIISIETCS

OIICHKAa PpPE3yJIbTATOB

OCBOCHUSA
MpernojiaBaresieM NpH IPOBEACHUM JAaOOpaTOpHBIX  PaloT,

y4eOHOM  AUCHUTLIIAHBI

IIPAKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHHA, a TAKIKC BbIIIOJHCHUA O6y‘IaI-OIHI/IMHCSI
HMHAWBUAYAJIbHBIX 3a,Z[aHI/Iﬁ, IIPOCKTOB, HCCHGHOB&HHﬁ, IMPAaKTHYCCKUX 33H51THI?I,

TCCTUPOBAHHA.

PesyabTaTsl 00yuenus

®opMbI U METOAbI KOHTPOJIA U
OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

1

YMCEHHUC COCTABJIATH XUMHUYCCKUC q)OpMyJ'ILI CO€,I[PIH€HHI>1 B COOTBETCTBHUHU CO
CTCIICHBIO OKHCJICHUA XHMHYCCKHUX JJICMCHTOB, HCXOIAA H3 BaJICHTHOCTHU
1 DJICKTPOOTPULIATCIILHOCTH,

VMEHHE XapaKTepHU30BaTh XHMHUYECKHE 3JIEMEHTHI B COOTBETCTBHH C HUX
MOJIOXKCHHEM B TEPHOAMYCCKON CHCTeMe XHUMHYECKHX »dieMeHToB J[I.1.
IMeHzeneeBa;

YMEHHE COCTaBISTh PEAKIUH COCOUHEHMsS, pa3IokKeHHs, OOMeHa,
3aMEILEHUs, OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUM,  COCTABJAThH
YPaBHEHHMS  XHMHYECKHX  pEaKIMH HOHHOTO OOMEHa C y4JacTHeM

HCOPIraHUYCCKNUX BCUICCTB,

yMeHHe Ki1acCHu(UIMPOBATh HEOPraHMYECKUE BEIIECTBA B COOTBETCTBUH C UX
CTpOEHHMEM, YCTAaHABIMBaTh 3aBHCHUMOCTb (DU3MKO-XHUMHYECKHX CBOWCTB
HEOPraHMYECKNX BEIIECTB OT CTPOEHHS  aTOMOB U MOJIEKYJ, a TakKxke
TUIa KPUCTAIIIMYECKON PEIIeTKH;

'YMeHHe nucclie1oBaTh KaueCTBEHHBIE PCaKu HEOPraHMICCKUX BEIIECTB,

YMEHHE KIacCU(QHUIUPOBATh OPraHWYECKHE BELIECTBA B COOTBETCTBUU C
X CTPOCHHUEM,

YMEHUEC yCTaHaBJIUBATh 3aBHCHUMOCTh q)HSI/IKO-XI/IMI/I‘IeCKI/IX CBOMCTB

OPraHNYCCKUX BEIIECTB OT CTPOCHUS MOJICKYJI,

YMEHHC HCCICA0BATh KAYCCTBCHHBIC PEAKIIUHU OPTaHUYCCKHUX COC}II/IHGHI/Iﬁ
OTACJIBHBIX KJIACCOB,

YMEHHC XapaKTEPU30BaTh BJIMAHUC KOHLCHTPAIIUU pearupyromunx BCUICCTB U
TCMIICPATYPbl Ha CKOPOCT XUMHNYCCKUX pCaKHHﬁ;

YMEHUEC pas3jin4yaTtb HNCTHHHBIC PacTBOPHI, HUCCICA0BATh (1)I/ISI/IKO'
XMMHYECKHUE CBOMCTBA HCTUHHBIX PacTBOpPOB;
YMEHUEC pas3jm4yaTb HNCTHHHBIC PacTBOPHI, HCCJICA0BATh (1)1/13I/IKO-
XMMHYECKHE CBOMCTBA HCTUHHBIX PacCTBOpPOB,
YMCHHC OLCHUBATH oCICACTBUA OBITOBOI n HpOHSBOHCTBCHHOﬁ

JACATCIBHOCTH 4YCJIOBCKA C HOSI/IHI/Iﬁ 9KOJIOTHUECKOH 0€30MacHOCTH

YCTHBIH KOHTPOJb X CAMOKOHTPOJIb,
MUCbMEHHBIA KOHTPONb U
CaMOKOHTPOJIb, IPAKTUYECKUI
KOHTPOJb ¥ CAMOKOHTPOJIB;
WHIIUBHUYaJIbHBIH U QPOHTANbHBII
ompoc,

TECTUPOBAHUEC, CAMOCTOATCIILHBIC
ITNCbMCHHBIC pa6OTBI, JHUKTAHTBI,
BBITIOJIHEHUE TPAKTUYCCKUX Ba,Z[aHI/Iﬁ Ha
MPAKTUICCKUX 3aHATHUAX, 3alllUTa
TBOPYCCKUX pa60T, IIPOCKTOB.
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTAMHU
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. Yrto Takoe mMoJisipHas Macca BelecTsa? B kakux eguHUIIaX OHA BhIpaXkaeTcs
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 COXpPAaHEHUSI MacChl BEIIECTB.

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

1. KakoB cocTaB siapa atroma?

2. Kak onpenenuTth 4nucio NpOTOHOB U HEUTPOHOB B spe?

3. Kak onpenenuTs KOJIMYECTBO SHEPTETHUECKUX YPOBHEH B DJIEKTPOHHON 000JI0UKE
aToma?

4. Kak paccunTaTh MakKCUMaJIbHO BO3MO>XHO€ KOJUYECTBO AJIEKTPOHOB HA JAHHOM
SHEPreTUYECKOM YpOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SJHEPTETUUYECKOM YPOBHE?

6. Kak 00603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM ypOBHE SHEPTHsl 3JIEKTPOHA OOJIbIIe Ha MEPBOM UJIM Ha
4eTBEPTOM?

8. UTo Ha3bpIBaeTCs OpOUTaIBIO?

9. Kakyro dhopmy umerotr opoutain?

10. KakoBO BO3MOXHOE KOJTMYECTBO OpOUTajIel Ha MOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakuX 3JIEMEHTOB HMMEIOT 4 3JEKTpOHA Ha HAPY>KHOM
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 rpynnel, B €ro aToMe 3 Y3HEPTETHYECKUX YPOBHSI.

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?



2. Kakue BUIbI XUMHUYECKOU CBS3U CYIIECTBYIOT MEXAY aTOMaMH B COEMHEHUSX ?

3. OnuiuTe MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBSI3U.

4. Kakas CBsI3b HAa3bIBAE€TCS KOBAJICHTHOM?

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

6. Kakas cBsI3b Ha3bIBA€TCSI HOHHOM?

7. Yem oTan4aeTcss MEXaHu3M 00pa30BaHUs HOHHOM CBSI3U OT KOBaJECHTHOM?

8. Kakast cBs3b Ha3bIBaETCA METANINYECKOM?

9. OnummTe MeXaHU3M 00pa30BaHUS METALTNICCKON CBS3H.

10. Kakas xumuyeckasi CBSI3b Ha3bIBA€TCSI BOJAOPOAHOM?

11. IlpuBenure npuMepsl COCOUHEHUN C HOHHOM, KOBAJIEHTHOM, METaJUIMYECKOU
CBSI3bI0 MEXK/y aTOMAMMU.

12. Tlepeuncnure BemecTBa MEXAY MOJIEKYJIAMH KOTOPBIX CYIIECTBYET BOJOPOIHAS
CBSI3b.

Tema 1.5. Knaccudukaiyss HEOpraHM4eCKUX COSIUHEHUN U UX CBOMCTBA

1. 3anucaTts ypaBHEHUS peaKUU, XapaKTEPU3YIOIIUE CXOJICTBO OKCUIOB.

2. Moxuo mu ruapokcun menu (II) momyuuts coenmunennem okcuaa menu(ll) c
BoJ101? OTBET 00OCHYHTE.

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

4. 3anucath ypaBHEHUE PEAKIINH, XaPAKTEPHUIYIOIIEE TPOTUBOMOIO0KHOE CBOMCTBO
OCHOBHOT'O OKCHJA KUCIIOTHOMY.

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

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

6. Beimucath U3 NPeAJIOAKEHHOTO CIUCKA BEIIECTB OKCUBI U JIaTh UM Ha3BaHUS:
Ca(NO3)2, Na20, KOH, CuCl2, 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 opraHnyeckasi XuMus?

2. HazoBuTe M3BECTHBIE BaM KJIACChI OPT. BEIIECTB U UX OTACIBHBIX MPEICTABUTEICH.
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 COEIMHSAIOTCS] B MOJICKYTY?

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. CocraBuTh BO3MOXHBIE H30Mephl ¢ obmel dopmynoit CO6H14. [late um
Ha3BaHMSI.



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 Psijia AIKaHOB, 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. 3ammmute peaknuto 3amenienus: C2H6 + C12

9. 3anummute peaknuro npucoeaunenus: C2 H4 + CI2

11. Kakue knacchbl yriieBOgOPOI0B JIETKO OKUCIISIOTCS?

12. Kakue npoayKThl MOJIY4YarOTCS B PE3YyJIbTaTE CKUTAHUS YIJIEBOJIOPOI0B?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

1. Kakue BemecTBa Ha3piBaroT cimptamu? O61mas opMyna CIUpTOB.
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 MoJieKyse (eHona? (MOoJoKeHUe
teopuu A.M. Bytneposa)

Tema 2.4. A3oTcoaepiailye oprannueckue coequaenus. [lonumepsl

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

2. ITonmumepbl. PU3UUECKUE U XMMUUYECKHUE 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 HAa3bIBAIOT TEPMOIUIACTUYHBIMU M TEPMOPEAKTUBHBIMHU.
IIpuBecTu puMeEpBI.

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

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



