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Pacnpez[e.nelme YacoB TMCHHUILIMHBI 10 CeMECTpaM

Cemectp
(<Kypc>.<Cemectp 4(2.2) 5@3.1)
Ha Kypce>) HWroro
Henens 16 16
Bun 3anstuit VIl PIl VI PII VIl PIT

Jlexmuu 16 16 16 16 32 32
JlaboparopHbie 16 16 16 16 32 32
IIpaxktuueckue 16 16 32 32 48 48
Wnas KOHTaKTHAS 0,25 (0,25 (0,35 (0,35 (0,6 0,6
pabota
KoncynerupoBanue 2 2 2 2
nepes SK3aMeHOM U
IIPaKTUKON
HUroro ayn. 48,25 48,25 |1 66,35 [ 66,35 | 114,6 | 114,6
KonraktHas pabora | 48,25 [ 48,25 | 66,35 [ 66,35 | 114,6 | 114,6
Cam. pabota 123 123 |33 33 156 156
Yacel Ha KOHTPOJIb 8,75 |8,75 |44,65 44,65 |53,4 (53,4
HUroro 180 180 144 144 (324 |324

r. Psa3ann
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paspaborana B coorBercTBru ¢ ®PI'OC BO:
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COCTaBJICHAa Ha OCHOBaHUH y4eOHOr0 TUIaHa:
18.03.01 Xumunueckass TCXHOJIOTHS

YTBEPKIIEHHOT'O YYEHBIM cOBETOM By3a oT 28.04.2023 mpotokon No 11.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokon ot 16.05.2023 1. Ne 5
Cpox netictus nporpammsl: 2023-2027 yu.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



BusupoBanue PII/I 1j15 ncnoJiHEHUsI B 0YepPeHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | bopMupoBaHNE COBPEMEHHBIX 3HAHUIT O CTPOCHHUH, PEaKIIMOHHONW CIIOCOOHOCTH, XMMHYECKUX IMPEBPAICHUAX H CII0C00ax
MIOJTy4EeHMsI BAKHEHIINX KJIaCCOB OPraHUUYECKUX COEIMHEHUI.

1.2 | 3amaum OUCLIMITIINHEL:

1.3 | - M3y4UTH NEKTPOHHOE CTPOCHUE, (PU3NIECKHE 1 XUMUIECKIE CBOMCTBA, CIIOCOOBI TMOMYIEHHsI OCHOBHBIX KJIACCOB
OpraHMYECKUX COEeIMHEHU;

1.4 | - oCBOUTH OCHOBHEIE METOAbI OYUCTKU, BBIACICHUA U PA3ACIICHUS CMECHU OPTaHNYCCKUX BEIIECTB,

1.5 | - momy4nTh HaBBIKKM PAOOTHI B TA0OPATOPHH MIPH OCYIIECTBICHUH XUMHYECKIX IIPEBPAIICHUH OPraHUYECKHUX BEIIECTB.

2. MECTO JMCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

[k (pa3gen) OIT: | b1.0

2.1 | TpeGoBaHus K MpeABAPUTEJILHON MOATOTOBKE 00y4aI0IIerocs:

2.1.1 | AHanuTH4eckas XUMHs U PU3UKO-XUMHICCKAE METOIbI aHATH3a

2.1.2 | ®usuka

2.1.3 | Kommonanas xumust

2.1.4 [ Obmas u HeOpraHUIeCcKast XUMHS

2.1.5 | O3HakoMHUTENIbHAS IPAKTUKA

2.1.6 | YueOHas npaKkTHKa

2.1.7 | BBeaenue B mpodecCHOHATBHYIO e TEIBHOCTD

2.1.8 | AKTyanbHBIC TPOOJIEMBI XUMHH, XHMUYECKOW TEXHOJIOTHH U YKOJIOTHH

2.1.9 | O3HakoMHTENIbHAS TPAKTUKA

2.1.10 | Yuyebnas nmpakTHKa

2.2 | AucuMnauHbI (MOAYJIH) U MPAKTUKH, [JIsl KOTOPBIX OCBOEHHE JAHHOI JTUCIUILTHHBI (MO1Y.J15) HEO0X0AUMO KaK
npeauecTByomee:

2.2.1 | TeopeTuueckue OCHOBBI XUMHUYECKOM TEXHOIOTUH IPUPOAHBIX SHEPrOHOCUTENIEH U YIIIEPOJHBIX MaTEPUAIOB

2.2.2 | XuMu4ecKas TEXHOJIOTUs MNPUPOAHBIX BHCpFOHOCHTeHCﬁ " yIJICPpOJOHBIX MaTCpHUaJIOB

2.2.3 | IIpon3BoACTBEHHAS TPAKTUKA

2.2.4 | Xumus IPUPOJTHBIX IHEPTOHOCUTENCH

2.2.5 | Texuonornyeckas (IpOESKTHO-TEXHOIOTHYECKAsT )

2.2.6 | Hayuno-uccnenoBatensckas paboTa

2.2.7 | IToaroToBka K MpoIelype 3alIuThl U 3aIIHTa BHITYCKHOIN KBAaNMN(HKAIIOHHON PaOOTHI

2.2.8 | IlpepquniomMHast IpakTUKa

2.2.9 | IlponsBoAcCTBEHHAS TPAKTUKA

2.2.10 | Texnonoruyeckas (IIpOCKTHO-TEXHOJIIOTUYECKAsT)

3. KOMIETEHLMHU OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUAIIAHBI
(MOJIYJISA)

YK-3: Cnocoben OCYIIECTBJIATH COHUAIBLHOE B3auUMojeiicTBUE U peajin30BbIBAThH CBOIO POJIbL B KOMaH/1€

YK-3.4. OcyecTBiIsieT KOONEPALMIO ¢ KOJUIEraMM NP padoTe B KOJJIEKTHBE

3HaTh

OCHOBHBIE TIPUEMBI 1 HOPMBI COIMATBHOTO B3aUMOJICHCTBHS

YMmeTh

pachpeeNiaTh Harpy3Ky MEXIy WieHaMH KOJUIEKTHBA TPH MPOBEACHHH XMMHUYECKUX SKCIEPHUMEHTAILHBIX paboT
Baanern

HaBBIKAMH YPETYITHPOBaHHUS KOH(MIMKTHBIX CUTYAIHi TPH COBMECTHON pabOThl KOJUIEKTHBA

YK-8: CniocodeH co31aBaTh U NOAAEP:KUBATH B MOBCEIHEBHOM KU3HHU U B PO ecCHOHAIBLHOI TeTeJbHOCTH 0e30MacHble
YCJIOBHA KM3HEIEeSITEIbHOCTH /IJISl COXPAHEHUsI MPUPOIHOIi cpejibl, 00ecneyeHns yCTOHYMBOr0 pa3BUTHS 001IECTBA, B TOM
4yucie NP Yrpo3e 1 BOSHUKHOBEHHHU YPe3BbIYAHBIX CUTYalHii U BOGHHBIX KOH()JIUKTOB

YK-8.4. Ucnonb3yeT NpaBuJia TEXHUKHU 0€30MaCHOCTH, MPOU3BOICTBEHHON CAHUTAPHUH, TTOKAPHOI 0€30MaCHOCTH U HOPMBI
OXpaHbI TPyaa

3HaThb

MpaBUiIa TIOBEICHUS B XMMHUYECKOW 1a00paTopun, TEXHUKY 0€30MacHOCTH

YMmeTh

OpPTaHW30BaTh XUMHUYCSCKHHA HKCIIEPUMEHT C YIE€TOM IMPaBUJI TEXHUKH OC30MACHOCTH M MOXApHOH 0e30MacHOCTH
Baanern

HaBBIKAMHU PEarupoOBaHUs HA MOCIEACTBUS HEKOHTPOIUPYEMOIrO XO/a XUMHUUECKOH PEeaKIUH




OIIK-1: Cnoco6en u3y4aThb, aHAJIU3UPOBATDH, HCIIOJIB30BATh MEXaHU3MbI XUMN1Y1€ECKUX peammﬁ, NpoMCxXoaAIux B
TEXHOJOTHYECKHUX MPOoIecCax U OKPYyKarIeM MUPE, OCHOBBIBAAICh HA 3HAHUAX 0 CTPOCHUH BELIECTBA, IPUPOAE
XMMHUYECKOI CBSI3M H CBOiicTBaX Pa3INYHBIX KJIACCOB XUMHUYECKHUX 3JIECMECHTOB, Coe[lldl-leﬂl/lﬁ, Be€IECTB U MaTepuajioB

OIIK-1.1. M3yyaeT MexaHU3Mbl XHMHYECKUX PeaKI Ui, IPOUCXOASIIMX B TEXHOJIOIMYECKHX NPOoLeccax U OKPY KaLeM
MHPe, OCHOBBIBASICh HA 3HAHUSAX 0 CTPOCHHH BellleCTBA, IPUPOJe XMMUYECKOH CBSA3H U CBOHCTBAX Pa3JIMYHbIX K1aCCOB
XHMMHYEeCKHX 31€MEeHTOB, COeJHHEHHUI, BELeCTB U MaTepHAIO0B

3HaTh

CIOCOOBI TIOTYYCHHUST OPTaHUYECKUX COSAMHCHHH W3 OCHOBHBIX MCTOYHUKOB YIJICBOIOPOIOB HMCXOMAS W3 KOH(GUTYpaInH,
AJIEKTPOHHOTO CTPOCHUS M (PU3UIECKUX CBOWCTB MPOIYKTA

YMmeTh

OIPENeNIATh KOHPHUTYPAIIUIO MOJICKYJIbI, HATMYHE dJIEKTPOHHBIX d()(HEKTOB W MX BIHUSHHE, TUI XUMHYCCKOW CBSI3H U
MPUHAIISKHOCTh BENIECTBA K PA3IMYHBIM KlaccaM OPTaHUYEeCKUX COCIHMHCHUIMA

Baanern

HaBBIKAMH COCTaBJIEHUsI HanboJiee pallMOHATBHBIX LETIOYEK XUMHUECKUX PEaKUHUH C LEeIbl0 MOTy4eHHs KOHEYHOro MPOIYyKTa U3
HCXOTHOIO BEIIECTBA

OIIK-5: Cnioco6eH ocymecTBJISTh IKCIIEPUMEHTAIbHbIE HCCIe0BAHUS M MCNIBITAHUS 110 32]aHHOI MeToAUKe, IPOBOANTH
HA0J/II0/IeHUsI U U3MePEeHHUsI ¢ Y4eTOM TPeOOBaHU TeXHUKH 0€e30MACHOCTH, 00padaThIBAaTh U HHTEPIPETHPOBATH
IKCIEPUMEHTAIBHbBIE TaHHbIE

OIIK-5.1. OcymecTBiIsieT 3KCIIePUMEHTAJIbHbIE MCCJIe/I0BAaHNS U UCTIBITAHNUS 0 32/1aHHOH MeTOAMKe, TPOBOIUT
HA0/II0IeHUS] M U3MEPEHNs C Y4eTOM TPeOOBaHUI TEXHUKH 0€30MacCHOCTH

3HaTh

TpaBIJIa TIOBEJCHUS B JIaOOPaTOPUH, TEXHUKY OC30ITaCHOCTH, OCHOBHYIO JTaOOPaTOPHYIO HOCYIY, TEXHOIOIHYECKUE H
aHATUTHYECKHE MPUOOPEI, NCTIONb3yeMbIe B Ta0OPATOPHAX, OCYIIECTBIIOMNX XUMHUYECKHE TIPEBPAIICHUS OPTaHNYECKUX BEIIECTB,
CrocoObl U3MEpEHHs C y4eToOM TpeOOBaHUM TEXHUKH 0€30MacHOCTH

Ymern

coOupaTh OCHOBHEIE JTA0OPATOPHBIE YCTAHOBKH, ITPOBOJHTH 3AIyCK TEXHOJOTMYECKHX MPHOOPOB, HAOIIOACHUE W M3MEPEHHS,
SKCIIEPUMEHT PYKOBOJCTBYACH IIPABHIAMH 0OE30MACHOCTH, a TAKXKE yMETh IPH HEOOXOAMMOCTH OKAa3bIBaTh ITOMOINb HOCTPAAABIIEMY
B J1a0OPaTOPHSIX, OCYMIECTBISIOMINX XUMHUUIECKHE IPEBPALCHUs] OPraHUYECKUX BELIECTB

Baaners

HaBBIKAMH 0€30ITacHOTO HAOMIOZEHUS 32 XOIOM IPOTEKaHMs (PU3MUECKUX M XMMHUYECKUX PEaKnuii, a TakKe W3MEPECHUL
AQHAJTUTHYECKOTO CHTHANa B J1a0OpPaTOpUSAX, OCYLIECTBISIOIMX XMMHUYECKUE MIPEBpaIleHHs OpraHMYECKUX BEIECTB

B pe3yabTare ocBOEHUS TUCHUIIUHBI (MOAYJIS) 00YUYAIOIIMIACS I0JIKEH

3.1 (3HaTh:

3.1.1 | OCHOBHEBIE KJIaCChI OpraHn4eCKux COCﬂHHeHHﬁ, HX 3JICKTPOHHOC CTPOCHUC, C])I/I3I/I'~ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa, a TaKxXKe
CITOCOOBI HX TMOJTYUCHHSA

3.1.2 | cioco0ObI 0OecnieYeHNs BEITONHEHHUS YCIOBHI MIPOTEKAHUS XUMUUECKAX PEaKIINit

3.1.3 | npaBuiia nmoBeieHUs B 1a0OPaTOPUH, TEXHUKY 0€30MaCHOCTH, OCHOBHYIO JIAOOPATOPHYIO MOCYY, TEXHOIOTHUECKHE U
aHAINTHYECKHE TPUOOPBI, HCTIONB3YEMbIE B JIA0OPATOPHSX, OCYIIECTBIIONMX XUMUYECKIE IPEBPAILCHIUS OPTraHMIECKHUX
BEIL[ECTB

3.2 | YmeTh:

3.2.1 OPOBOAUTL OII€pAllU IMPEBPAIICHUSA XUMHYCCKUX BCIICCTB B na6opaT0pm/I CorjiaCHoO 3aJlJaHHbIM MCTOJJMKaM

322 CO6I/IpaTI> na60paT0pHLIe YCTAaHOBKH IJIA pa3ACJICHUA CMECHU OPraHNn4YC€CKUX BEUICCTB U MMPOBOAUTH UX PA3ACIICHUC

323 IIPOBOAUTD 3aITyCK TEXHOJIOT'MICCKUX HpH60pOB, MPOBOAUTH I'PaAyUPOBKY aHAJTIUTHICCKUX HpH60p0B CcorjiacHoO
3alaHHBIM METOANKaAM

3.3 | Baagern:
3.3.1 | HaBBIKaMHU MONYYCHHS, BBIICIICHAS M UICHTH(DUKAIIMY BEIIECTB B PE3yJIbTaTe IPOTEKAHUS XUMUYCCKOH PEaKIIMH B
nabopaTopun
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOJAYJIS)
Kon HaumenoBanue pa3iesnoB u tem /Buj 3ausatus/ | Cemectp /| YacoB | Komneren- | Jlureparypa ®opma
3aHATUA KVDC N KOHTPOJIA

Pazngea 1. Ouncrka u pa3jeieHue cMecu
OpraHnYyecKUX BellecTB MeTOAaMU NPOCTOid,
¢pakuMOHHOM M BAKYYMHOM NepPeroHKH




1.1 OCHOBBI, BO3MOXXHOCTH U OTPaHUYEHHS METO/IOB 0 Bomnpocs! o
neperonku /Tema/ paszeny.
OTYeTHI 110
1a60paTOPHBIM
pabotam.
3amura
11a00paTOPHBIX
pabor.

1.2 YcTaHOBKHM AJIS IPOBEAEHUSI IPOCTON U 2 OIIK-1.1-Y JI1.1 Pemenne 3agau

(dpakuuonHoi neperonku /Ip/ OIIK-5.1-3 JI1.3J13.1
OIIK-5.1-Y 21322

1.3 Paznenenue cmecu BeniecTs METOOM MPOCTOU 4 OIIK-5.1-Y JIT.1 Oruer no

neperonku /JIa6/ OIIK-5.1-B JI1.3J13.1 nabopaTopHOH
VYK-3.4-V 2192 pabore.
YK-8.4-Y 3ammura

YK-8.4-B nabopaTopHoii
paboThL.

1.4 ®dusnyeckre OCHOBBI METO/Ia IEPETOHKH. 2 OIIK-1.1-Y JI1.3 YcTHBIH onpoc
BosmoxnocTH MeTona /JIex/ 21392

1.5 Paznenenue cmecu BeniecTs METOAOM 4 OIIK-5.1-Y JIT.1 Oruer no
(pakironHo# neperonku /J1ad/ OIIK-5.1-B JI1.3J13.1 nabopaTopHOH

YK-3.4-V 21032 pabore.

YK-8.4-Y 3amura

YK-8.4-B nabopaTopHOH
paboTHL.

1.6 N3yueHne KoHCTeKTa JeKIMHA U PeKOMEHTyeMOi 16 OIIK-1.1-Y JI1.3 Pemenue
nutepatypbl. OGopMIICHHE OTYETOB O YK-3.4-3 21032 IIPUMEPOB.
nabopatopHbIX padotax. [logroroBka K VK-3.4-B Bompocs o
sk3ameny. /Cp/ YK-8.4-3 paszery. OTuer

o
nabopaTopHOH
pabore.
Pazpnen 2. Paznenenue cmecu BeliecTB METOAOM
IKCTPAKIINHT
2.1 OCHOBBI, BO3MOXXKHOCTH U OTpaHUYEHHUSI METOIa 0 Bonpocs! o
skcTpakiuu /Tema/ paszneny.
OT4eThI 11O
n1a00paTOpHBIM
paboTtam.
3amura
nabopaTopHBIX
pabor.

2.2 dDusnyeckre OCHOBBI METO/IA KU IKOCTHOM 2 OIIK-1.1-Y JI1.3 YcTHbI# onpoc
skcTpakiuu /JIex/ 21322

23 IIpoBenenye KUIKOCTHON IKCTPAKLIUY [IPH 2 OIIK-1.1-Y JI1.1 YeTHbli ompoc
TIOMOILY JeJIMTENIbHOW BOPOHKU U amnmapara OIIK-5.1-3 JI1.3J13.1
Coxkcnera /Tlp/ OIIK-5.1-Y 3132

2.4 Brinenenue BemecTBa METOIOM SKCTPAKIMH TIPH 4 OIIK-5.1-Y JIT.1 OTt4eTsl 110
TTOMOIIH JeTUTeNhHON BopoHKH /J1ab/ OIIK-5.1-B JI1.3J13.1 71a00paTOPHBIM

VK-3.4-Y 01032 paboTam.

VK-8.4-Y Sarura

YK-8.4-B J1a00paTOPHBIX
pabor.

2.5 Brinenenue BemecTs METOAOM SKCTPAKIMU IIPU 4 OIIK-5.1-Y J1.1 OTueTsl Mo
oMot anmapara Cokciera /J1a6/ OIIK-5.1-B JI1.3J13.1 1a60paTOPHBIM

YK-3.4-V 21322 pabotam.

YK-8.4-Y 3ammura

VK-8.4-B nabopaTopHBIX
pa0or.

2.6 M3ydeHne KOHCIEKTa JISKIIUK U pEeKOMEHIyeMOH 16 OIIK-1.1-Y JI1.3 Bonpocs! o
nutepatypsl. OhopMIIeHE OTIETOB O VYK-3.4-3 0102 pasneny
nabopaTopHeIX paborax. [Togroroska x VYK-3.4-B
sk3ameny. /Cp/ VK-8.4-3




Paznen 3. PaznejieHnne cMecH BellecTB
MeToxaMu (pUIbTPOBAHUS H

nepeKpuCTATIN3aANNH

3.1 OCHOBBI, BO3MOXKHOCTH ¥ OTPAaHMYEHUS] METOJIOB 0 Bonpocsl o
¢unbTpoBaHus U TepekpucTau3anu /Tema/ pazneny

32 @Du3ndeckre OCHOBBI METOOB (DHIBTPOBAHHS U 2 OIIK-1.1-Y JI1.3 YerHblii ompoc
nepexpucraum3anuy /Jlex/ 3132

33 Y cTaHOBKH 7151 TPOBEACHUS (PUIBTPOBAHUS U 2 OIIK-1.1-Y JIT.1 YcTHbIH onpoc
nepexpucrayum3anuu /1p/ OIIK-5.1-3 JI1.3J13.1

OIIK-5.1-Y 21022

34 N3yueHne KoHCTIEKTa JEKIUKA U PEKOMEHyeMOi 8 OIIK-1.1-Y JI1.3 Bomnpocs o
nutepatypsl. [ToaroToBka k sx3ameny. /Cp/ 2132 pazneny
Paznea 4. Paznenenne cmecu BemecTs
xpomatorpapuyecKUMH MeTOAAMH

4.1 OCHOBBI, BO3MOXXHOCTH U OTPaHUYEHUS 0 Bomnpocs! o
xpomatorpaduyeckux meronos /Tema/ paszgeny.

Pemenne
3ana4. OT4ersl
o
11a60paTOPHBIM
pabotam.
3ammura
nabopaToOpHBIX
pabor.

4.2 DU3NKO-XUMHYECKHIE OCHOBBI 2 OIIK-1.1-Y JI1.3J12.1 YcTHbIH onpoc
Xpomartorpaduaeckux MeTofoB. PasHoBnaHOCTH 0102
meronoB. /Jlex/

4.3 IIpoBenenmne 6yMa)KHOM U TOHKOCTIOHHOM 2 OIIK-1.1-Y JI1.1 Pemenue 3amau
xpomatorpaduu /TIp/ OIIK-5.1-3 | JI1.3J12.1J13.

OIIK-5.1-Y 1
OIIK-5.1-B 2122

4.4 IToaroroBka 1ab0paTOPHON YCTAaHOBKH IS 2 OIIK-1.1-Y JI1.1 Pemenne 3agau

KOJIOHOYHOM YKHIKOCTHOH Xpomartorpaduu /TIp/ OIIK-5.1-3 | JI1.3J12.1J13.
OIIK-5.1-Y 1
2122
4.5 Paznenenue cmecu BeniecTs METOIOM 4 OIIK-5.1-Y JI1.1 OTueTsl Mo
TOHKOCJIOWHON Xpomartorpaduu /J1ad/ OIIK-5.1-B | JI1.3J12.1J13. | mabGopaTopHbIM
YK-3.4-V 1 pabotam.
VK-8.4-Y 2122 3amura
YK-8.4-B nabopaTopHBIX
pabor.

4.6 Pa3nenenue cmecu BeniecTB METOJOM KOJIOHOYHOM 4 OIIK-5.1-Y JIT.1 OTt4eTsl 110
xpomatorpaduu /J1ad/ OIIK-5.1-B | JI1.3J12.1J13. | maGopaTopHbIM

YK-3.4-V 1 paboram.

YK-8.4-Y 2132 3amura

VYK-8.4-B n1abopaTopHBIX
pa0or.

4.7 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHIyeMOon 16 OIIK-1.1-Y JI1.1 Bonpocsl o
nauteparypbl. OGopMiIeHHE OTYETOB O YK-3.4-3 | JI1.3J12.1J13. pazneny
nabopatopHbIX padorax. [logroroBka K YK-3.4-B 1
sk3ameny. /Cp/ YK-8.4-3 2122
Paznea 5. Xummnueckue cBSI3u B OPraHUu4ecKUX
BelllecTBax

5.1 MexmonekynsapHbie B3aumoaercTeusi. Cuibl Ban- 0 Bompocsl o
nep-Baansca. BomopomHsie CBs3H. paszneny.
BuyrpumonekynspHblie B3aUMOAEHCTBUS. TectupoBanue.
KoBanentusie cBs3u. JJoHOpHO-aKLIENTOPHBIE
cBs13U. PUBNKO-XUMHUUECKHE TapaMEeTPBI,

XapakTepHu3yronmme cBs3u. /Tema/

5.2 Cunsl Ban-nep-Baansca. Bonoponusie 2 OIIK-1.1-Y J1.2 YerHblii onpoc

cBs3u /Jlex/ JI1.4J712.2

31092




53 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 12 OIIK-1.1-Y JI1.2 Bomnpocs! o

nutepatypsl. [ToaroroBka k sx3ameny. /Cp/ JI1.4J12.2 pazneny
J12.5
01032

Pa3zpen 6. DiiekTpoHHbIe 3G (eKThI B

OpraHnYyecKux BellecTBax

6.1 Crtpoenue atoma yriepona. [ mOpuan3amus atoma 0 Bonpocs o
yriepona. Curma- u Iu-cBa3u. M yKkTHBHBIH pazzeny.
a¢¢exT. Jlemokann3aust IeKTPOHOB. Pewenne
Me3zomepHslit 3¢ dekr. /Tema/ 3ajay.

6.2 Wuaykrusabii 3 dekt. Jenokanu3aius 2 OIIK-1.1-Y JI1.2 YcTHBIH onpoc
2JIeKTpOoHOB. Me3omepHbIit addekt. /JIex/ JI1.4712.2

01032

6.3 WNHayKkTuBHBINA 1 Me30MEpHBINA YPPEKTHI y 2 OIIK-1.1-Y JI1.5712.4 Pewrenue 3amau
OCHOBHBIX KJIACCOB OPraHMUYECKHX 21022
coenunenuii /TIp/

6.4 M3ydeHne KOHCIIEKTa JIGKIUN U peKOMEHIyeMOn 12 OIIK-1.1-Y JI1.2 J11.4 Bonpocs o
nutepatypsl. [Toaroroska k sx3ameny. /Cp/ JI1.5712.2 paszneny.

J12.4 J12.5
21022
Paznen 7. M3omepusi opraHnyeckux
COe/IMHEeHUIT

7.1 CrpykrypHas uzomepus. Tayromepusi. 0 Bonpocs! o
Crepeousomepusi. DJHAHTHOMEPHI U paszgeny.
muactepeomepsl. Kongpopmaruu. /Tema/ Pemienune

3ajad.

7.2 Tayromepusi.. DHaHTHOMEPBI U AUACTEPEOMEPBI. 2 OIIK-1.1-Y J1.2 YceTHbIi ompoc
Kondopmanuu /Jlex/ JI1.4J712.2

21022

7.3 IToctpoenue crepeonzomepos. [loctpoeHue 2 OIIK-1.1-Y JI1.5J12.4 Pemenue 3amau
npoekrmit Hetomena /IIp/ 0102

7.4 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHLyeMOn 16 OIIK-1.1-Y JI1.2 J11.4 Bonpocsl o
mutepatypsl. IloaroroBka k sx3ameny. /Cp/ JI1.5712.2 pasneny

J12.4 J12.5
3132
Paznen 8. Knaccudgukanusi opraHnn4ecKux
BewlecTB. [IpaBuiia HaMMeHOBaHUS 110
Homenkiaarype UIOITAK.

8.1 Knaccudukarusi opraHu4ecKiX BEIIECTB MO 0 Bonpocs! o
(yHKIIMOHATBHEIM IpymnmaM. [IpaBuia paszneny.
HaUMEHOBAHUS Pa3BETBICHHBIX HEIMKIMUECKHX Pemmenune
MOJICKYJ, IUKINIECKUX Monekyi. /Tema/ 3a1ay.

TectupoBanue.

8.2 Knaccudukanust opraHu4ecKuX BEIIECTB MO 2 OIIK-1.1-Y JI1.2 YerHblii onpoc
(yHKIMOHATBHBIM IpynmaM. [IpaBuna JI1.4J12.2
HAaUMEHOBAHUS Pa3BETBIICHHBIX HELUKIMUECKHX 21022
MOJIEKYII, COSANHECHUH ¢ pa300IIeHHBIMU
[UKITaMH, COSMHEHHBIMY [TUKIIaMH, CTUPAHOBBIX
Y KOHACHCUPOBAHHBIX UKINIECKUX
coequuenuii. /JIex/

8.3 IIpaBuia HanMeHOBaHUS Pa3BETBICHHBIX 2 OIIK-1.1-Y JI1.2 JI1.4 | Pemenue 3amau
HELUMKJINYECKUX MOJIEKYI, COEAUHEHUHN C JI1.5712.2
Pa300IIEeHHBIMH [TUKJIAMH, COeANHEHHBIMH J12.4
[AKJIAMU, CTIMPAHOBBIX M KOHACHCUPOBAHHBIX 21032
OUKITHYECKHX coeqrHeHu. /TIp/

8.4 M3ydeHne KOHCIIEKTa JIEKIUN U PEKOMEHIyeMOn 27 OIIK-1.1-Y JI1.2 J11.4 Bonpocs! o
nutepatypsl. [Toaroroska k sx3ameny. /Cp/ JI1.512.2 pasneny

J12.4 J12.5
3132
Paznen 9. [Ipome:xyTounasi arrecranus
9.1 3auer ¢ oneHkoii /Tema/ 0




9.2 [onroroska k 3auety /3a0/ 8,75 JIL.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.4
J12.5J13.1
JI3.2
3132
9.3 Cnaya 3aueta /UKP/ 0,25 Hrorosoe
21022 TECTUPOBAHUE
Paznen 10. OcHOBHBIE HCTOYHMKH
yIJIEBOIOPO/IOB
10.1 OCHOBHBIE HCTOYHUKH yriIeBooponoB /Tema/ 0 Bonpocs o
pasnerny
10.2 OCHOBHBIC HCTOYHUKH yrIeBOAOpoRoB /JIex/ 2 OIIK-1.1-3 Jg1.2 YerHblii ompoc
J11.4J12.3
3132
10.3 M3ydeHne KOHCIIEKTa JIGKIUN U peKOMEHIyeMOn 3 OIIK-1.1-3 JI1.2 Bonpocs o
nutepatypsl. [Toaroroska k sx3ameny. /Cp/ J11.4J12.3 pasneny
J12.5
3132
Pazpnea 11. Yriesonoponast
11.1 ONeKTpOHHOE CTPOSHHE, (PU3UUCCKUE U 0 Bomnpocs! o
XMMHYECKHE CBONCTBA, ONy4YCHHE, TPUMCHCHHE pasneuny.
yriieBogoponos /Tema/ Pemenue
3ana4. OT4ersl
o
71a00paTOPHBIM
paboram.
3amura
n1abopaTopHBIX
pa0or.
TectupoBanue.
11.2 ONeKTpOHHOE CTPOeHHE, (PU3UUCCKUE U 6 OIIK-1.1-3 J1.2 YceTHbIi ompoc
XUMHUYECKHE CBOICTBA, OTyUYeHHE, TPUMEHEHHUE OIIK-1.1-Y JI1.4J12.3
yriieBoJ0poaoB /JIex/ OIIK-1.1-B 2192
11.3 DJeKTPOHHOE CTpOeHHE, (HU3UUCSCKUE U 12 OIIK-1.1-3 JI1.2 JI1.4 | Pewenue 3anau
XUMHUYECKUE CBOICTBA, I0Iy4eHHE, IPUMEHEHHUE OIIK-1.1-Y JI1.5J12.3
yriesogoponos /IIp/ OIIK-1.1-B 2.4
3132
114 XUMHUYECKHE TTPEBPAICHHS YTIeBOA0poaoB /J1ab/ 4 OIIK-1.1-B JIT.1JI3.1 OTt4eTsl 110
OIIK-5.1-Y JI3.2 71a00paTOPHBIM
OIIK-5.1-B 01032 paboTam.
VK-3.4-Y Sarura
VK-8.4-Y 11a00paTOpHBIX
VK-8.4-B pabor.
11.5 W3yueHne KOHCIEKTa JEKIUN U PEKOMEHyeMOU 12 OIIK-1.1-3 JI1.1J11.2 Bomnpocs! o
nmutepatypbl. OopMieHHE OTYETOB O OIIK-1.1-Y JI1.4 pasneny
nabopatopHbIX padotax. [ToaroToBka K OIIK-1.1-B JI1.5J12.3
sk3ameny. /Cp/ VYK-3.4-3 2.4
YK-3.4-B J12.5J13.1
VK-8.4-3 JI3.2
3132

Paznen 12. OcHOBHBIC IPOU3BOJHbIE
YIJ1eBOAOPO/IOB




12.1 OneKTpoHHOE CTpOeHHE, (PU3UUCCKUE U 0 Bomnpocs! o
XMMHYECKHE CBOHCTBA, ONyYeHHE, TPUMCHCHHE pasneuny.
TIPON3BOIHEIX yIriIeBonopoaoB /Tema/ Pemenune

3agad. OT4eTsl
o
71a00paTOPHBIM
pabortam.
3amura
J1a00paTOPHBIX
pabor.
TectupoBanue.

12.2 DIEKTPOHHOE CTPOCHHE, PU3MUECKHIE U 8 OIIK-1.1-3 J1.2 YerHbli onpoc
XUMHUYECKHE CBOICTBA, OTy4YeHHE, TPUMEHEHHE OIIK-1.1-Y JI1.4J12.3
TIPON3BOIHBIX YIIIeBOIOPO0B /JIek/ OIIK-1.1-B 21092

12.3 DJIEKTPOHHOE CTPOCHHE, PU3MUCSCKHIE U 20 OIIK-1.1-3 JI1.2 JI1.4 | Pemenue 3amau
XMMHUYECKUE CBOICTBA, I0Iy4eHHE, IPUMEHEHUE OIIK-1.1-Y JI1.5J12.3
MIPOU3BOHBIX yriaeBonopoaos /IIp/ OIIK-1.1-B 2.4

3132
12.4 XUMHAYECKHE TPEBPAILIEHUS TIPOU3BOTHBIX 4 OIIK-1.1-B JI1.1J13.1 OTYeTHI 110
yraesoxoponos /JIa6/ OIIK-5.1-Y J3.2 71a60paTOPHBIM
OIIK-5.1-B 21022 paboram.
VK-3.4-Y 3ammra
VK-8.4-Y 11a00paTOPHBIX
YK-8.4-B pa0or.

12.5 M3ydeHune KoHCIEKTa JIEKUUH U pEKOMEHTyeMOon 18 OIIK-1.1-3 JIL.1J11.2 Bonpocsl o
nutepatypbl. OGopMIIeHHE OTYETOB O OIIK-1.1-Y JI1.4 pazneny
nabopatopHbIX pabdoTax. [lonroroBka K OIIK-1.1-B JI1.5J12.3
sk3ameny. /Cp/ YK-3.4-3 2.4

YK-3.4-B J12.5J13.1
VK-8.4-3 JI3.2
3132
Paznea 13. Ilpome:kyTouHas aTTecTanus
13.1 Ok3amen /Tema/ 0
13.2 IToxgroroBka k 3x3aMeny /OKk3amMeH/ 44,65 JIL.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2J12.3
2.4
J12.5713.1
JI3.2
3132
13.3 KoncynstupoBanue mepen sx3amMeHoMm /Kuce/ 2 JI.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2712.3
2.4
J12.5J13.1
JI3.2
3132
13.4 [punstue sx3amena /MKP/ 0,35 Urororoe
21022 TECTUPOBAHUE

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

®DOHJ OLICHOYHBIX CPEJCTB MpuBeieH B [IpriokeHnn K pabodei mporpaMme AUCIHUIUTHHEI (CM. TOKYMEHT «OIICHOYHBIE
MaTepHabl o qUCHUTUINHE « OpraHuvecKas XUMHUD» ).

6. YAdEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenagyemasi imrepatrypa

6.1.1. OcHoBHas auTepaTypa




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC

JI1.1 |bokosa T. U., OpraHnyeckasi XUMUs : IPAKTUKYM HoBocubupck: |2227-8397,
Kycaxuna H. A, HoBocubupckn | http:/www.ip
Bacunbiosa U. B. i rbookshop.ru/

rocynapctBeHH | 64753.html

bl arpapHbIi

YHUBEPCHUTET,

30510T0# KOJI0C,

2014, 140 c.

JI1.2 | bepesun /. b., lllyxto |Opranuueckas xumus. ba3oBslii Kypc CaHKT- 978-5-8114-
0. B., Cripby C. A, [eTepOypr: 1604-2,
Koiipman O. U. Jlanp, 2014, https://e.lanbo

240 c. ok.com/books
/element.php?
pll_id=44754

JI1.3 [TameesB A. A, AHanuTthueckas XuMus. MeTonbl pa3ieneHus BeeCTB U CaHkr- 978-5-8114-
3enkeuy 1. T'., ruOpHUIHBIE METOBI aHANIN3A : YUeOHUK [etepOypr: 3394-0,
Kapmora JI. A, Jlans, 2019, https://e.lanbo
Mockeun JI. H., 332 c. ok.com/book/
Pomunkos O. B. 113899

JI1.4 | a6apos 1O.C. Opranuyeckas XuMus : y4eO. CII6.: Jlans, 978-5-8114-

2011, 848c. 1069-9, 1

JI1.5 |mox pen. H.C. Oprannyeckas XuMusl. 3aa4u 10 00IIEMY KYpCY C PEIICHUSIMHU: M.: BUHOM. 978-5-94774-
3eduposa B 2 4. : yueb. mocobue JlaGoparopus 757-7,1

3HaHuH, 2013,

255c.

6.1.2. /lono/iHuTeIbHAA IUTEPATypa
No ABTOpBI, COCTaBUTENHU 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUE
3BC

JI2.1 |IamxoBa E. B., XpomaTorpadudaeckiue METOABI aHANK3a : yIeOHOe mocodue CraBpornomns: 2227-8397,
Bomocosa E. B., CraBpomnonbck | http://www.ip
Hlumyns A. H., nit rbookshop.ru/
Besruna 10. A, rocygapcTBeHH | 76128.html
I'mazynoBa H. H. bIil arpapHbIi

YHUBEPCHUTET,

AI'PYC, 2017,

59c.

JI2.2 | Versmok HO. A Jlexuuu no opranudeckoi xumuu. Yactes 1. BBOAHBIN KOHLIEHTD Mockaa: 978-5-94836-

Texuochepa, 430-8,

2015, 504 c. http://www.ip
rbookshop.ru/
58859.html

JI2.3 | Vereiaiok FO. A Jlexumu no opranndeckoit xumun. Yacts 2. Xumus Mockaa: 978-5-94836-

YIII€BOAOPOIOB. ATTKaHBI, aJIKEHBI, AIKUHBI U JHUCHBI TexHochepa, 467-4,

2016, 496 c. http://www.ip
rbookshop.ru/
84684.html

JI2.4 | PesnukoB B. A. COOpHUK 33134 U YIPKHEHHUH MO0 OPraHMIECKOH XUMUH CaHKT- 978-5-8114-

[eTepOypr: 1634-9,

Jlanp, 2014, https://e.lanbo

288 c. ok.com/books
/element.php?
pll_id=44763

JI2.5 |IIpecc U. A. OCHOBBI OPraHMYECKOW XUMUH [T CAMOCTOSTENIFHOTO n3ydenus: | CaHKT- 978-5-8114-

[TerepOypr: 1931-9,

Jlans, 2016, http://e.lanbo

432 c. ok.com/books
/element.php?

pll_id=71727




6.1.3. MeTtoguueckue pa3padoTku

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuecto/
ron Ha3BaHHE
3bC
JI3.1 |Iupses A.A. ITprembl pabOThI B XMMHUYECKO JIabopaTopuu : MeToarnuecKue Psizanb: PULL s
yKa3aHUs PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/1772
JI3.2 |JleGenes 51.9., Opranuyeckas XuMus : MeTonuueckue yka3anus Pszans: PULL s
[TupsieB A.A. PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/2182
6.2. Ilepeyenns pecypcoB HHGOPMAIIMOHHO-TeJIeKOMMYHHMKAIIMOHHOI ceTu "UnTepHeT"
D1 | OmnexrpoHHO-OHOMHOTEYHAS cucTeMa «JIaHb», pexxuM mocTyma — ¢ aoboro kommeiorepa PIPTY 6e3 mapons.
22 | DnexTpoHHO-OMOIHMOTEUHas cuctema «[PRbooksy, pexum goctyna — ¢ moboro kommetotepa PITPTY 6e3 mapons, u3 cetn

HWHTCPHET O apOJIIO.

6.3 IlepeyeHs NporpaMMHOro ofecneyeHusi 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMLEH3MOHHOTO U CBOOOHO PACIPOCTPAHSAEMOI0 IPOrPAMMHOI0 o0ecrevyeHusi, B TOM YucJie
0TEe4eCTBEHHOT0 MPOU3BOACTBA

HaumenoBanue Onucanne

OmneparronHas cucrema Windows

Kommepueckas nuneH3us

Kaspersky Endpoint Security

KOMMep‘{eCKaH JIMOCH3UA

Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Visio KomMepueckast TaIieH3uUs
Mozilla Firefox Coboanoe 1O

Microsoft Office Kommepueckast TuieH3us
BupryaspHhas gaboparopus KomMmepueckas TUIeH3Us
SMathStudio Csob6onnoe ITO
T-FLEX CAD VYueOnas Bepcus CoOoguoe 10

6.3.2 Ilepeyenb MH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIMHBI (MO YJIS)

315 y4eOHO-amMHHUCTPATUBHBIA KOpIyC. Yy4eOHas JabopaTopusi, OCHAIICHHAs Ja0OpaTOpHBIM 00OpYIOBaHHEM,
TIOMEIIeHNe IS XpaHeHns ydeOHoro obopymoBanms CTEKISHHAasS XUMHUE-CKas I0CyAa C NMPHUTEP-THIMH B3aHMO3aMeEHsIe-
MbIMH nuTH(amu, koia-6oHarpeBatenn Okpoc ES-4100, denst BOSCH GHG 660 LCD u Makita HG651C; Y®-namma
VL 6LC; memOpanHbBle Hacochl, BakyyMHbIH Hacoc Vakuubrand, po-tammonnsiii ucmapurens IKA RV-10 digital;
neaTpudyra CM-12; nomspumerp kpyroBoii CM-3, momspumerp moiyaBTo-mMatumuecknii Atago POLAX 2L, pedpakro-
MeTp UPD® 454B2M, cnekrpoporomerp KDK-3KM; Becsi Ohaus; MarHWTHbIE MENIAJIKH C IO-JOTPEBOM U JATYUKOM
temnepatypel IKA C-MAG HS7; ycraHoBka mapaminensHoro cuHresa Carousel rodleys Standard, aBTokIaB
buchiglasuster, renepa-top Bogopona I'BU-12A, repmoctar Julabo, mo3atopsl omHokaHansHbeie BIOHIT.

Komriekr: uatepaktiuBHas gocka Smart Board SB480iv u mpoektop V25.

MecTo 17151 IpenojaBa-Temsl, OCHAIEHHOE KOMITBIOTEPOM.

321 y4yeOHO-aIMUHHUCTPATUBHBIA KOpIyc. yueOHas ayIuTOpHs IUIS MPOBENEHHs 3aHITUH JIGKHUOHHOTO W CEMUHApPCKOrO
THIIA, TPYIIIOBBIX M WHIWBH-IYaIbHBIX KOHCYJIbTallMH, TEKYIIEro KOH-TPOIS M IPOMEXYTOUHOW arrecraumu 44 mecra,

2 npoektop Optima EW775, oskpaH, MapkepHas JOCKa, MECTO JUIT IIPEHONaBaTelNs, OCHAIIEHHOE KOMITBIOTEPOM,
JKHJIKOCTHBI xpoma-Torpad Craiiep n MK ®@ypre-cnekrpomerp @CM2202
328 yueOHO-aAMHHUCTpAaTUBHBI Kkopmyc. 11 pabGoumx wmect (kom-mbroTepHbii kmacc (Intel Core 15/4Gb)) c
3 BO3MOXKHOCTBIO TIOAKIIOUEHHss K cetn «VHTepHeT» M oOecredeHHeM JOCTy-IIa B 3JIEKTPOHHYIO WH-()OPMAIMOHHO-

obpasoBarensHyto cpeny PTPTY

Onepatop 340 000 "Komnaxus "TeH3op"

8. METQMKHE G M ATEERBAIBI A0 AACIUITINHE (MOAVYJIIO)

Mertonnuueckue ykazaHusi npuBeHeinaasl

QoxxeHnH K pREBAYIBABFPIV Y BIRIY I KaEarasKD BykTop 13.09.23 16:41 (MSK)
aBeAyiotniadeAporXF

MpocTtas noanugl

NPOPEKTOPOM MO YP BsiyecnaBoBuY, MpopekTop Mo y4yebHoit paboTe

o

2AREOVIOIHAM B IPT- TR AP TR e
ABEAYVIOHHIAM Baeyrbesn—3
KA®E/[IPbI
NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:42 (MSK) MNpocTas noanucb
3ABEAYIOLLNM Bacunbesuy, 3aBeaytolumii kacdeapon XT
BbIMYCKAIOLLIEN
KAGE[PbI
NoANnCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 13.09.23 16:49 (MSK) Mpocras noanuco




