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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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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

Hukn (paszmen) 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 | Yuebnas npaxkTrka

2.2 | JucuunmianHbl (MOAYJIM) M MPAKTHKH, VI KOTOPBHIX OCBOCHHE JAHHON AMCUMIJIMHBI (MOYJIs1) HEOOX0AMMO KaK
npeaulecTByouee:

2.2.1 | TeopeTuueckue OCHOBBI XUMUUYECKOM TEXHOIOTUH IPUPOAHBIX SHEPrOHOCUTENIEH U YIIIEPOJHBIX MaTEPUAIIOB

2.2.2 | XuMuuecKasi TEXHOJIOTUS MPUPOIHBIX SHEPTOHOCUTENIEH U YIIIEPOAHBIX MaTepUajoB

2.2.3 | Ilpon3BoaCcTBEHHAs IPAKTUKA

2.2.4 | XuMHus IPUPOJTHBIX IHEPTOHOCUTENECH

2.2.5 | TexHonoruyeckas (MPOEKTHO-TEXHOJIOIMYECKAs )IPAKTHKA

2.2.6 | HayuHo-uccrienoBarenbckas padora

2.2.7 | [ToaroToBka K mpoIeIype 3alIUTEl U 3aIUTA BRITYCKHOIN KBaMN(HUKAIIOHHOI PadoThI

2.2.8 | IlpepqunioMHast IpaKkTUKa

3. KOMIIETEHLINH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMTLINHBI
(MOZYJISA)

YK-3: Cnoco0eH ocyliecTBJISTh COLUATbHOE B3aUMOJeliCTBHE M Pealn30BbIBAThH CBOIO POJIb B KOMAH/E

VYK-3.4. OcyumiecTBiisieT KOONEPALMIO ¢ KOJLUIEraMH NPH padoTe B KOJJIEKTHBE

3HaThL

OCHOBHBIE MPHUEMBI 1 HOPMBI COLIMAIBHOIO B3aUMOJICHCTBUS

YMmeTh

pacrpeneNsiaTh Harpy3Ky MEXIy WICHAMH KOJUIEKTHBHA TPH MPOBEICHHH XHMHUYIECKUX YKCIEPHUMEHTAITBHBIX PadoT
Baanern

HaBBIKAMU YPETYJIMPOBaHUSI KOH(IJIMKTHBIX CUTYAIlMil MPH COBMECTHOW pabOThl KOJIJIEKTHBA

YK-8: CnocoGen co31aBaTh U MOJAEPKUBATH B MOBCEHEBHOM KM3HU U B NPodecCHOHAIBbHOI 1eTeJIbHOCTH (e30nacHble
YcaoBus )KU3HEACATECIbHOCTHU JISI COXPAaHCHUS HpPIpO}lHOﬁ cpennl, odecneuyeHus yCTOi/'[‘lPIBOFO pa3sBuTus OﬁHICCTBﬁ, B TOM
YyuHcJie P YIpo3e U BO3HUKHOBEHUH YPE3BbIYANHBIX CUTYallUii U BOEHHBIX KOH(JIUKTOB

YVK-8.4. Ucnonb3yeT npaBuia TEXHMKH 0€30I1aCHOCTH, POU3BOACTBEHHON CAHUTAPHUH, NOKAPHON 0€30IIaCHOCTH M HOPMBI
OXpaHbI TPyAa

3HaThL

MpaBUJIa TIOBEICHUS B XMMHUYECKOH J1a00paTOpHH, TEXHUKY OE30MacHOCTH

Ymernb

OpPTraHN30BaTh XUMHUECKHHA HKCIEPUMEHT C YIE€TOM IMPaBUI TEXHUKH O€30MacHOCTH M MOXapHOH 0e30macHOCTH
Baanern

HaBBIKAMU pEarupoOBaHUs HA TOCIIEACTBUS HEKOHTPOIUPYEMOTrO XOJa XUMHUYCCKON peaKIuu

OIIK-1: Cnoco0eH u3y4aThb, aHAJIH3HPOBATh, HCII0/Ib30BATh MEXaHU3Mbl XUMHYECKUX PeaKI Ui, IPOUCXOASIIHX B
TeXHOJIOrM4YeCKHUX NMpoueccax U OKpy:KalolieM MHpPe, OCHOBLIBASICh HA 3HAHUSIX 0 CTPOCHHH BellleCTBa, IPUpo/ie
XHMHY€ECKOIi CBSI3M H CBOHCTBAX Pa3JIMYHbIX KJIACCOB XHMHYECKHX JIEMEHTOB, COeIHHEHNii, BellleCTB M1 MAaTePHAJIOB




OIIK-1.1. I/I3yqaeT MEXaHU3Mbl XUMHUYCCKHUX pealclmﬁ, MPOUCXOAAIIUX B TEXHOJIOIHYECKHUX Mpoueccax U OKPyKaiemM
MHPE, OCHOBBIBAsICh HA 3BHAHUAX 0 CTPOCHHMH BELICCTBA, MPHUPOIEC XMMHUY€ECKOIl CBSI3M U CBOIiCTBAaX Pa3sJIM4YHBIX KJIacCOB
XUMHYIECCKHUX JJIECMEHTOB, COC}II/IHeHl/lﬁ, BCIECTB U MaTepuajioB

3HaThb

CIOCOOBI TIOTy9IEeHHUST OPTaHUYECKUX COSAWHEHHN W3 OCHOBHBIX MCTOYHUKOB YIJIEBOJIOPOIOB HMCXOMS M3 KOH(PUTY-paIlvH,
9JIEKTPOHHOI'O CTPOCHUS U (PU3MYECKUX CBOWMCTB MPOIYKTa

YMmeTh

OIPEIEINATh KOHPHUTYPAITUI0 MOJIEKYJIbI, HATHYKE DIIEKTPOHHBIX d()(HEKTOB W MX BIUSHHE, TUI XUMHUICCKOW CBS3H U
MIPUHAJIEKHOCTh BEILIECTBA K Pa3IUMYHBIM KJIaCCaM OPraHUYECKUX COCTUHEHUH

Baanern

HaBBIKAMH COCTABJICHHsI HANOOJIEe PAIlMOHATBHBIX ICTIOYCK XUMHUECKUX PEAKIMH C MEJIbI0 MOTYUeHHsS KOHEYHOTro MPOIYyKTa U3
HWCXOJHOTO BEIISCTBA

OIIK-5: Cnocooen OCYHIECTBJIATDH JKCIEPUMEHTAJIbHbIC UCC/I€I0BAHUA U UCNILITAHUSA 11O 3aJlaHHOM METOAUKE, IPOBOAUTH
Haﬁ.]]lOIIeHl/IH " U3MEPEHUH C y1€TOM TpeGOBaHI/Iﬁ TEXHUKHU 6630HaCHOCTl/I, OﬁpaﬁaTblBaTL H HHTEPIPETUPOBATH
IKCNICEPUMEHTAJbHbIC TaHHbIC

OIIK-5.1. OcyuiecTBJIsIeT IKCIEPUMEHTAJIbHbIE HCCIIEIOBAHNS Y UCTIBITAHNUS 10 32/IaHHOI MeTOINKeE, TPOBOTUT
HA0JII0JJeHHUS U U3MEePEeHUsI C Y4eTOM TPeOOBAHNI TeXHUKH 0e30IaCHOCTH

3HaTb

OCHOBHYIO JTaOOPaTOPHYIO IOCYAy, TEXHOJIOTHYECKHE W aHAINTHYECKHE IPHOOPEI, MCIONb3yeMbIe B 1a00paTopusX,
OCYLIECTBIISIOIIMX XMMHYECKHE MPEBPAICHHs] OPraHUYECKUX BEIIECTB, CIIOCOObI M3MEPEHHS C YIETOM TpeOOBAHMN TEXHHMKH
Ge3onacHOCTH

Ymerns

cobupatb OCHOBHBIE Ja0OPAaTOPHBIE YCTAaHOBKH, MPOBOAUTH 3aMyCK TEXHOJIOTHUECKHX MPHOOPOB, HAOIIOJCHNUE U U3MEPEHMUS,
9KCIIEPUMEHT PYKOBOJCTBYSCh IPABHJIAMH OE30IIaCHOCTH, a TaKXKe YMETh IPH HEOOXOAMMOCTH OKa3bIBAaTh IOMOIIb MOCTPaJaBIIEMy
B J1Ta0OPaTOPHSIX, OCYIIECTBIIONINX XUMHIESCKUE IPEBPAIICHNS] OPTaHUIECKUX BEIIECTB

Baanern

HaBbIKaMU 0E30M1aCHOr0 HAOIIOJEHHS 33 XOIOM NPOTEKaHUs (PU3MUYECKUX U XMMUYECKUX PEaKIHii, a TAakKe N3MEPEHUs
AQHAJIINTUYECKOTO CHTHAJIAa B JTa0OPATOPHSAX, OCYIIECTBILIOMINX XMMHYECKHE MPEBPAIICHNS OPraHMIECKUX BEIECTB

B pesyabTare ocBoeHUS JMCHUIIMHBI (MOAYJI1) 00YUYAIOIIMIiCS 10IKEH

3.1 |3nars:

3.1.1 | oCHOBHBIE KJTacChl OPTaHUYECKUX COSTUHEHHUM, NX IEKTPOHHOE CTPOCHHE, (DH3UUECKUE U XUMHIECKHE CBOMCTBA, a TAKKE
CIOCOOBI MX MONTyIEHHS

3.1.2 | crioco0s! obecTieueHNs BBITTOTHEHHS YCIOBHH IIPOTEKaHN XUMUYECKUX PEaKIHi

3.1.3 | mpaBuiIa MOBEICHUSI B 1aOOPATOPHH, TEXHUKY O€30M1aCHOCTH, OCHOBHYIO JIA00OPaTOPHYIO TIOCYILY, TEXHOJIOTHYECKHE 1
aHAIUTHYIECKUE TPUOOPEI, HCIONB3yeMbIe B Ta00OPATOPHAX, OCYIIECTBILIONINX XUMUUCCKHE TPEBPAIIEHHS OPTaHMIECKUX
BELIECTB

3.2 | YmeTh:

3.2.1 IIPOBOJAUTH OICPAIIUU NMPEBPAMICHUA XUMUICCKNX BEIICCTB B J'Ia60paTOpI/II/I COIJIaCHO 3aJaHHBIM MCTOIUKAM

3.2.2 | cobupaTp abopaTopHBIe YCTAHOBKH AJIS PA3AeNICHNS CMECH OPTaHUYIECKUX BEIIECTB M ITPOBOJUTE UX Pa3IecHIe

323 MIPOBOAUTD 3aITyCK TCXHOJIOTHYCCKHUX HpI/I60p0B, OPOBOAUTL I'PaAYUPOBKY aHAJIUTHICCKUX HpI/I60pOB corjiaCHO
3aJaHHBIM MCTOANKaAM

3.3 | Biaagern:
3.3.1 | HaBBIKAMU MTOTYYEHUS, BBIACICHHUS M HACHTU(HUKAINN BEIIECTB B PE3y/IbTaTe MPOTEKAHUI XUMHIECKOI PEakIiy B
nmabopaTopun
4. CTPYKTYPA U COAEP KAHUE JUCIUITJINHBI (MOJYJISA)
Kon HaumenoBanmue pasnenos u tem /Buj 3anatusi/ | Cemectp / | Yacos | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 10701 KOHTPOJISI

Pazpen 1. Ouncrka u pa3genenne cMecH
OpraHM4YecKHX BelllecTB MeTOAaMH IPOCTOid,
(pakuHOHHOM M BAKYYMHO# NlePerOHKH

1.1 OCHOBBI, BO3MOYKHOCTH U OTPaHUYEHHS METOZIOB 4 0 Bormpocer o
neperonku /Tema/ paszgeny.
OT4eTsl 10
71a00paTOPHBIM
paboTam.
Sarura
11ab0paTOpHBIX
pabor.

1.2 Du3nueCcKre OCHOBBL METO/1A IEPETOHKHU. 4 2 OIIK-1.1-Y J1.3 YerHblii ompoc
BosmoxHocTi Metoza /Jlex/ 21032




1.3 YcTaHOBKHM U1 TPOBEACHUS IIPOCTOMN U 2 OIIK-1.1-Y JI1.1 Pemenune 3anau

(dpakuuonHoi neperonku /Ip/ OIIK-5.1-3 JI1.3J13.1
OIIK-5.1-Y 3132

1.4 Paznenenue cmecu BeniecTs METOOM IPOCTOU 4 OIIK-5.1-Y JIT.1 Oruer no

neperonku /JIa6/ OIIK-5.1-B JI1.3J13.1 nabopaTopHOH
VK-3.4-V 2132 pabore.
YK-8.4-Y 3ammura

YK-8.4-B nabopaTopHOH
paboTHL.

1.5 Paznenenue cMecu BeniecTB METOIOM 4 OIIK-5.1-Y JI1.1 Oryer mo
(dpakunonHo# neperonku /J1ad/ OIIK-5.1-B JI1.3J13.1 J1a00paTopHOM

YK-3.4-V 2122 pabore.

YK-8.4-YV 3amura

VYK-8.4-B J1a00paToOpHOIA
paboTHI.

1.6 M3ydeHune KOHCIIEKTa JISKIUN U peKO-MEHyeMOi 16 OIIK-1.1-Y JI1.3 Pemenne
mutepatypbl. OGopMIIEHHE OTYETOB O YK-3.4-3 2122 MIPUMEPOB.
nabopatopHbIx paborax. [TonroroBka K YK-3.4-B Bonpocsl o
sk3ameny. /Cp/ VYK-8.4-3 pasaeny. OTuet

o
nabopaTopHoii
pabore.
Paznea 2. Pasznesienne cMecH BewmecTs MeTO10M
IKCTPAKIUHU
2.1 OCHOBBI, BO3MOKHOCTH U OTPaHUYEHHs METO/IA 0 Bompocer o
skcTpakiuu /Tema/ paszgeny.
OTueTs! 10
71a00paTOPHBIM
paboTam.
3armura
11ab0paTOPHBIX
pabor.

2.2 ®duznyeckre OCHOBBI METOIa KUIKOCTHOM 2 OIIK-1.1-Y J1.3 YerHblii onpoc
aKkcTpakimu /JIex/ 21032

2.3 IIpoBeneHME KUAKOCTHON SKCTPAKIIUH TTPU 2 OIIK-1.1-Y JI1.1 YcTHbIH onpoc
TIOMOIIIY JeJIUTENIbHOW BOPOHKH U ammapara OIIK-5.1-3 JI1.3J13.1
Coxcnera /Tlp/ OIIK-5.1-Y 01032

24 Beinenenue BemecTsa METOAOM SKCTPAKLIMU TIPU 4 OIIK-5.1-Y J1.1 Otyerts! 10
TTOMOIIH JeTUTETbHON BOpoHKH /JIab/ OIIK-5.1-B JI1.3J13.1 11a60paTOPHBIM

YK-3.4-V 21322 pabotam.

YK-8.4-Y 3amura

VK-8.4-B nabopaTopHBIX
pabor.

2.5 Brinenenue BemecTs METOAOM SKCTPAKIMH TIPH 4 OIIK-5.1-Y JI1.1 OTt4eTsl 110
nomontn anmapara Cokciera /J1a6/ OIIK-5.1-B JI1.3J13.1 n1a00paTOPHBIM

YK-3.4-V 2122 paboram.

YK-8.4-YV 3ammura

VK-8.4-B n1abopaTOpPHBIX
pa0or.

2.6 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHIyeMOn 16 OIIK-1.1-Y J1.3 Bonpocsl o
nmutepatypbl. OopMieHHEe OTYETOB O YK-3.4-3 2132 pasneny
nabopatopHbIX padotax. [ToaroToBka K YK-3.4-B
sk3ameny. /Cp/ YK-8.4-3
Pazpnen 3. Paznenenue cMecu BelecTs
MeToAaMH (PHILTPOBAHMS U
nepeKpuCTAIN3ANNH

3.1 OCHOBBI, BO3BMOXKHOCTH ¥ OTPaHMYEHUS] METOJIOB 0 Bonpocsl o
(UIBTPOBAHUS U TepeKkpHucTaun3anuy /Tema/ pasneny

3.2 Ou3nUECKre OCHOBBI METO/IOB (DMIIBTPOBAHUS 2 OIIK-1.1-Y J1.3 YerHblii onpoc
nepekpuctanzanuu /Jlex/ 21932

33 YcraHOBKM 1 TPOBEACHUS (PUIBTPOBAHMS U 2 OIIK-1.1-Y JI1.1 YcTHbIH onpoc
nepexpuctayum3ann /I1p/ OIIK-5.1-3 JI1.3J13.1

OIIK-5.1-Y 01032

34 M3ydeHune KOHCIIEKTa JIEKIUN U pEKOMEHTyeMOn 8 OIIK-1.1-Y J1.3 Bonpocsl o

nutepartypsl. [loaroroeka k sx3ameny. /Cp/ 2132 pasneny




Paznen 4. PaznejieHne cMecH BellecTB
XpoMaTorpauyecKMMH MeTOIaAMH

4.1 OCHOBBI, BO3MOXXHOCTH M OTpaHHYCHUS 0 Bonpocs! o
xpomarorpagpudecknx MeronoB /Tema/ paszeiry.
Pewenne
3aa4. OTuersl
o
71a00paTOPHBIM
paboram.
3ammura
71a00paTOPHBIX
pabor.

4.2 DU3UKO-XMMUYECKAE OCHOBBI 2 OIIK-1.1-Y JI1.3J12.1 YerHblii ompoc
xXpoMaTorpaduaeckux MeTo0B. Pa3HOBUIHOCTH 2132
MeTonoB. /JIex/

4.3 IIpoBenenne OyMa)KHOH W TOHKOCTIOHHOM 2 OIIK-1.1-Y JIT.1 Pemenue 3amau
xpomarorpacdun /IIp/ OIIK-5.1-3 | JI1.3J12.1JI3.

OIIK-5.1-Y 1
OIIK-5.1-B 21392

4.4 IToxaroroBka J1abOpaTOPHON YCTAHOBKH TS 2 OIIK-1.1-Y JI1.1 Pemenwne 3amau

KOJIOHOYHOM KHUKOCTHOU Xpomartorpaduu /TIp/ OIIK-5.1-3 | JI1.3J12.1J13.
OIIK-5.1-Y 1
21322
4.5 Paznenenue cmecu BeiecTs METOIOM 4 OIIK-5.1-Y JIT.1 OTt4eTsl 10
TOHKOCJIOWHON Xpomartorpaduu /J1ad/ OIIK-5.1-B | JI1.3J12.1J13. | maGopaTopHBIM
YK-3.4-V 1 pabotam.
YK-8.4-Y 21032 3amura
VK-8.4-B nmabopaTopHBIX
pa0or.

4.6 Pa3genenue cmecu BeliecTB METOJOM KOJIOHOYHOM 4 OIIK-5.1-Y JI1.1 OT4eTsI 10
xpomatorpaduu /J1ad/ OIIK-5.1-B | JI1.3J12.1JI3. | mabGopaTopHbIM

YK-3.4-V 1 pabortam.

YK-8.4-Y 2122 3amura

YK-8.4-B J1a00paTOPHBIX
pabor.

4.7 M3ydeHne KOHCIIEKTa JIGKIUN U peKOMEHIyeMO 16 OIIK-1.1-Y JI1.1 Bonpocs o
mureparypbl. OPopMIIEHHE OTYETOB O VK-3.4-3 | JI1.3J12.1J13. pazneny
nabopatopHbIxX padotax. [TogroroBka k YK-3.4-B 1
ak3ameny. /Cp/ YK-8.4-3 2192
Paznen 5. XumMnyeckune cBSI3M B OPraHu4YecKUX
BeleCTBax

5.1 MesxMonekynsipabie B3aumoaeicTeus. Cuiel Ban- 0 Bonpocst o
nep-Baanbsca. Bogopoassle cBs3u. pazzeny.
BuyTrpumonexynaspHble B3aUMOAEHCTBHUS. TectupoBaHue.
KoBanentHsie cBsi3u. JlI0HOPHO-AKLEITOPHBIE
cBsi3u. DUBNKO-XUMHUUECKHIE MTapaMeTpBhl,
xapakTepusyroiue cBs3u. /Tema/

5.2 Cunel Ban-nep-Baansca. Bonoponasie 2 OIIK-1.1-Y JI1.2 YcTHbIH onpoc
csizu /Jlex/ JI1.4712.2

2122

53 M3ydeHune koHCIEKTa JIEKIUN U pEKOMEHTyeMOon 12 OIIK-1.1-Y JI1.2 Bonpocsl o

nutepatypsl. [ToaroToBka k sx3ameny. /Cp/ JI1.4J12.2 pazneny
J12.5
2122

Pa3zpen 6. DiiekTpoHHbIe 3G (eKThI B

OpPraHnYecKUX BellecTBax

6.1 Crtpoenue atoma yriepona. [ mOpuan3aius atoma 0 Bonpocs o
yriepona. Curma- u Iu-cea3u. HykTHBHBIH paszeiny.
a¢exT. Jlemokann3anust SIeKTPOHOB. Pewenne
MesomepHblii a3Qdekt. /Tema/ 3a1ad.

6.2 WuaykrusHbii 3 dekt. [enokanu3aius 2 OIIK-1.1-Y JI1.2 YcTHbIH onpoc
2JIeKTpoHOB. Me3omepHbIit addekt. /JIex/ JI1.4712.2

01022




6.3 WHnyKkTUBHBI U Me30MepHBIH 3P dexTs y 2 OIIK-1.1-Y JI1.5]12.4 Pemenue 3anau
OCHOBHBIX KJIACCOB OPraHMUYECKHX 2122
coenunenuii /IIp/

6.4 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHLyeMOn 12 OIIK-1.1-Y JI1.2 J11.4 Bonpocsl o
nutepatypsl. [loaroroska k sx3ameny. /Cp/ JI1.512.2 paszgeny.

J12.4 J12.5
3132
Pazpnen 7. M3omepusi opraHnyeckux
coeIMHEeHUIT

7.1 CrpykrypHas uzomepus. Tayromepusi. 0 Bonpocsl o
Crepeousomepus. DJHAHTHOMEPHI U paszneny.
nuactepeomepsl. Kongpopmannu. /Tema/ Pemrenne

3a1ad.

7.2 Tayromepus.. DHAHTHOMEPHI U THACTEPEOMEPHIL. 2 OIIK-1.1-Y Jg1.2 YerHblii ompoc
Kondopmarmu /JIex/ JI1.4J712.2

3132

7.3 IToctpoenue crepeonzomepos. [locTtpoenune 2 OIIK-1.1-Y JI1.5J12.4 Pemenue 3amau
npoekmit Hetomena /IIp/ 01022

7.4 W3yueHne KOHCIEKTa JEKIUK U PEKOMEHyeMOU 16 OIIK-1.1-Y | JI1.2JI1.4 Bomnpocs! o
nutepartypsl. [loaroroeka k sx3ameny. /Cp/ JI1.5J12.2 pasneny

J12.4J12.5
01032
Pazpen 8. Knaccudgukanust oprann4ecKux
BellecTB. [IpaBuiia HaMMeHOBaHUS 110
HomeHkJaatype HIOITAK.

8.1 Knaccudurkanusi opraHu4ecKiX BEIIECTB MO 0 Bonpocs o
(yHKIMOHATBHBIM rpynmaM. [IpaBuna pasneiry.
HAaUMEHOBAHUS Pa3BETBICHHBIX HEIUKIMUECKHX Pemenune
MOJIEKYJI, IUKINIECKUX Monekyi. /Tema/ 3ajay.

TectupoBanue.

8.2 Knaccudrkanms opraHIIecKHX BEIIECTB MO 2 OIIK-1.1-Y J1.2 YeTHbIi ompoc
(yHKIMOHATBHBIM IpynmnaM. [IpaBuna JI1.4J712.2
HAaUMEHOBAHUS Pa3BETBIICHHBIX HELUKINUECKHX 21092
MOJIEKYII, COSANHEHUH C Pa300IIeHHBIMU
LUKITaMH, COSIMHEHHBIMY [IUKIaMH, CTUPAHOBBIX
1 KOHJACHCUPOBAHHBIX HUKINYECKUX
coenuHeHHH. /JIex/

8.3 IIpaBuia HauMeHOBaHUS PA3BETBICHHBIX 2 OIIK-1.1-Y JI1.2 J11.4 Pemenue 3amau
HELUMKINYECKUX MOJIEKYJI, COEIMHEHUH C JI1.5J12.2
Pa3001IEeHHBIMU [IUKJIAMH, COeTMHEHHBIMU J12.4
LUKJIAMU, CIIMPAHOBBIX M KOHACHCUPOBAHHBIX 21032
NUKITHYECKHX coearHeHui. /TIp/

8.4 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHLyeMOn 27 OIIK-1.1-Y JI1.2 J11.4 Bonpocs o
autepatypsl. [Toaroroska k sx3ameny. /Cp/ JI1.5]12.2 pasneny

J12.4 J12.5
3132
Paznea 9. IlpomexyTouHasi aTTecTanus
9.1 3auer ¢ oreHkoii /Tema/ 0
9.2 IMoxroroska k 3auety /3a0/ 8,75 JIL.1J11.2
JI1.3 J11.4
JI1.5J12.1
J2.2J12.4
JI2.5J13.1
J3.2
21022
9.3 Cnaya 3auera /UKP/ 0,25 Hrorosoe
21092 TECTUPOBAHUE
Paznes 10. OcHOBHBIE HCTOYHUKH
YIJIeBO/I0PO/I0B
10.1 OCHOBHBIE UCTOYHUKH yriaeBogoponos /Tema/ 0 Bomnpocs o

paznerny




10.2 OCHOBHBIE UCTOYHUKH yrIeBOJOPOROB /JIex/ 2 OIIK-1.1-3 JI1.2 VYerHblii ompoc
J11.4J12.3
3132
10.3 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHLyeMOn 3 OIlK-1.1-3 JI1.2 Bonpocsl o
nutepatypsl. [Toaroroska k sx3ameny. /Cp/ JI1.4]712.3 pasneny
J12.5
3132
Pazpnea 11. Yriesonoponast
11.1 ONeKTpoHHOE CTpOeHHE, (PU3UUCCKUE U 0 Bomnpocs! o
XMMHYECKHE CBONCTBA, OyYeHHE, TPUMCHCHHE pasneuny.
yraeBomoponos /Tema/ Pemrenne
3agad. OT4eTsl
o
1a00paTOPHBIM
pabotam.
3amura
J1a00paTOPHBIX
pabor.
TectupoBanue.
11.2 ONeKTpOHHOE CTPOeHHE, (PU3UUCCKUE U 6 OIIK-1.1-3 JI1.2 VYeTHbli ompoc
XMUMHUYECKHE CBOICTBA, OTyuYeHHE, TPUMEHEHHNE OIIK-1.1-Y JI1.4J12.3
yrieBonoponoB /JIex/ OIIK-1.1-B 21322
11.3 DJEKTPOHHOE CTPOCHHE, PU3MUCSCKHE U 12 OIIK-1.1-3 JI1.2 JI1.4 | Pemenue 3amau
XUMHUYECKUE CBOICTBA, I0Iy4eHHE, IPUMEHEHUE OIIK-1.1-Y JI1.5J12.3
yraesomoponos /IIp/ OIIK-1.1-B 2.4
3132
114 XUMHUECKHE TIPEBPAICHHS YTIeBOI0poaoB /J1ab/ 4 OIIK-1.1-B JIT.1JI3.1 OTt4eTsl 110
OIIK-5.1-Y J3.2 1a00paTOPHBIM
OIIK-5.1-B 21022 pabotam.
VK-3.4-Y 3ammra
YK-8.4-V n1abopaTopHBIX
YK-8.4-B pa0or.
11.5 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 12 OIIK-1.1-3 JI1.1J11.2 Bomnpocs! o
nutepatypbl. OGopMiIeHHE OTYETOB O OIIK-1.1-Y JI1.4 pazneny
nabopatopHbIx padotax. [TogroroBka 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
Paznen 12. OcHOBHBIC IPOU3BOIHbIC
YIJIEBOIOPO/IOB
12.1 DNEKTPOHHOE CTPOCHHE, (PU3HUECKUE U 0 Bonpocsl o
XMMHYECKHE CBOHCTBA, OTyYeHHE, TPUMCHCHHE pasneiry.
TIPON3BOIHEIX yriIeBoopoaoB /Tema/ Pemrenne
3aga4. OTYEeTEI
o
T1a00paTOPHBIM
pabotam.
Samura
J1a00paTOPHBIX
pabor.
TecTtupoanue.
12.2 DJIEeKTPOHHOE CTPOSHHE, PU3HMUECKHE U 8 OIlK-1.1-3 JI1.2 YcTHbIiH ompoc
XUMHUYECKHE CBOWCTBA, MOJIydeHHE, TPUMEHEHUE OIIK-1.1-Y JI1.4J12.3
IIPON3BOHBIX YIIIEeBOIOPOAOB /JIek/ OIIK-1.1-B 3132
12.3 DNEeKTPOHHOE CTPOSHHE, PU3MUECKHIE U 20 OIIK-1.1-3 JI1.2 J11.4 Pemenne 3amau
XUMHUYECKHE CBOICTBA, MOTyUYeHHE, TPUMEHEHHE OIIK-1.1-Y JI1.5J12.3
MPOM3BOAHBIX yriieBomoponos /IIp/ OIIK-1.1-B J12.4
3132
12.4 XUMHAYECKHUE TPEBPAILIEHUS TIPOU3BOTHBIX 4 OIIK-1.1-B JI1.1J13.1 OT4eTs 110
yraesogoponos /J1a6/ OIIK-5.1-Y JI3.2 1a60paTOPHBIM
OIIK-5.1-B 2192 paboTtam.
VK-3.4-Y 3amura
VK-8.4-Y 1a00paTOPHBIX
YK-8.4-B pabor.




12.5

sk3ameny. /Cp/

W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 5
autepatypbl. OGopMIIEHHE OTYETOB O
nabopatopHbIX pabdorax. IlonroroBka K

18 OIIK-1.1-3

OIIK-1.1-Y

OIIK-1.1-B
YK-3.4-3
VK-3.4-B
VK-8.4-3

JI1.1J11.2
JI1.4
JI1.5J12.3
2.4
J12.5J13.1
JI3.2
2102

Bomnpocs! o
pasneny

Paznea 13. Ilpome:kyTouHas aTTecTanus

13.1

Dx3amed /Tema/

13.2

IToxgroroBka k 3k3aMeHy /OKk3aMeH/ 5

44,65

JI1.1 J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2J12.3
J12.4
JI2.5J13.1
JI3.2
21092

133

KoncynsTupoBanue nepen sx3ameHoM /KHc/ 5 2

JI1.1 J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
2.4
JI2.5J13.1
JI3.2
2102

13.4

Ipunstue sx3amena /UKP/ 5

0,35

01092

Hrorosoe
TECTUPOBAHUE

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUAIIJIMHE (MOAYJIIO)

®DOHJ OLICHOYHBIX CPEJCTB MpuBeieH B [IpriokeHnn K pabodei mporpaMMe AUCIUIUTHHEI (CM. TOKYMEHT «OIICHOYHBIE

MaTepHrajbl IO JUCHUITTTAHE ((OpFaHI/I‘IeCKaSI XI/IMI/IH»).

6. YAEBHO-METOJAUYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenagyemasi imreparypa

6.1.1. OcHoBHas auTepaTypa

No ABTOpBI, COCTaBUTENHU 3arnaBue WznarensctBo, | KommuectBo/
roj Ha3BaHUE
3BC

JI1.1 |bokoBa T. H., Opraxmueckast XUMUS | TPaKTUKYM HoBocubupck:  |2227-8397,
Kycakuna H. A, HoBocubupcku | http://www.ip
Bacwueiosa 1. B. i rbookshop.ru/

rocynapctBeHH | 64753.html
bIif arpapHbIit

YHUBEPCHUTET,

30110TOi#1 KOJIOC,

2014, 140 c.

JI1.2 [Bepesun . b., lllyxto |Oprannueckas xumust. ba3zoBslil kypc Cankr- 978-5-8114-
0. B, Coipby C. A, [TerepOypr: 1604-2,
Koitpman O. U. Jlans, 2014, https://e.lanbo

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

JI1.3 |TaneeB A. A, AHanuTryeckas XuMusl. MeTobl pa3ziesieHus BEIIeCTB U CaHkT- 978-5-8114-
3enkenmu U. I, THOPUTHBIC METOIBI aHAJIN3A : YICOHHK IetepOypr: 3394-0,
Kapuosa JI. A, Jlans, 2019, https://e.lanbo
Mocxksun JI. H., 332c. ok.com/book/
Poaunkos O. B. 113899




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
rof Ha3BaHUe
3bC
JI1.4 | Ia6apos 1O.C. Oprannyeckast Xumus : yue0. CII6.: Jlans, 978-5-8114-
2011, 848c. 1069-9, 1
JI1.5 |mox pen. H.C. Opranunyeckas XuMusl. 3aJauu Mo o0IeMy Kypey ¢ peLICHUsIMHU: M.: BUHOM. 978-5-94774-
3edupoBa B 2 4. : yueb. mocodue Jlaboparopus 757-7, 1
3Hanuk, 2013,
255c.
6.1.2. JlonoJHUTEIbHASA JUTEPATYypa
Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommdecto/
rof Ha3BaHUe
9BC
JI2.1 |ITamxkosa E. B., Xpomarorpapuueckiue METOIbl aHau3a : ydeOHoe mocodue CraBpomnons: 2227-8397,
Bomnocosa E. B., CraBpononbck | http://www.ip
Mumyns A. H., mit rbookshop.ru/
Besruna 0. A, rocygapcTBeHH |76128.html
I'mazynona H. H. BIi arpapHbIil

YHUBEPCHUTET,

AI'PYC, 2017,

59c.

JI2.2 | Vereaok FO. A Jlexuuu no opranndeckoit xumun. Yacts 1. BBOAHBIN KOHIICHTP Mockaa: 978-5-94836-

TexHochepa, 430-8,

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

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

YIJIEBOJOPOJOB. AJIKaHbI, aJKEHBI, QJIKUHBI U TUEHBI Texrochepa, 467-4,

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

JI2.4 | PesnukoB B. A. COOpHUK 33124 U YIPAKHEHHUH 10 OPraHTIECKOH XUMUHU Cankr- 978-5-8114-

[etepOypr: 1634-9,

Jlans, 2014, https://e.lanbo

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

JI2.5 |Ilpecc U. A. OCHOBBI OPraHMYECKOH XUMUH [T CAMOCTOATENBHOro n3ydenust | CaHkt- 978-5-8114-

[eTepOypr: 1931-9,

Jlans, 2016, http://e.lanbo

432 c. ok.com/books
/element.php?
pll_id=71727

6.1.3. MeTtonuueckue pa3padorku
No ABTOpBI, COCTaBUTENHU 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUE
9BC
JI3.1 |Iupses A.A. IIpuemsl paboThl B XUMUYECKOH TabopaTopun : MeTogumueckue Pasanb: PULL ,

YKa3aHUsA PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/1772

JI3.2 | JIeGenes 51.0., Opranndeckast XuMus : MeToau4ecKkue yKa3aHust Ps3ann: PULL s
Iupsies AA. PI'PTVY, 2018, |https:/elib.rsr
eu.ru/ebs/dow
nload/2182
6.2. Ilepeyennb pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHHKAIIUOHHOI ceTH ""UnTepHeT"
D1 | DnekTpoHHO-OMOIMOTEHAs cucTeMa «JIaHby, pexuM J0cTymna — ¢ irobdoro kommbeiotepa PIPTY 6e3 mapous.
22 | DnekTpoHHO-OMOIMOTEUHas cucTteMa «[PRbooksy, pexum goctymna — ¢ moboro kommneiotepa PITPTY 6e3 mapons, u3 cetn

HUHTCPHET 110 MapOJIto.




6.3 Hepeqeﬂb nporpaMmmMHoOro odecneyeHHuss 1 l/lﬂ(l)OpMalII/IOHHle CIIPaBOYHBIX CUCTEM

6.3.1 IlepeuyeHsb JIMLIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrevyeHusi, B TOM YucJie

O0TE€YECTBEHHOI'0 MPOU3BOACTBA

HaumenoBanue

Onucanne

OmneparronHas cucrema Windows

Kommepueckas nuneHsus

Kaspersky Endpoint Security

KOMMCP‘ICCK&}I JIMICH3UA

Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Visio KomMepueckast HIieH3us
Mozilla Firefox Csob6oxuoe ITO

Microsoft Office

KOMMCp‘{CCKaH JIMIOCH3UA

BupryasnpHhas gaboparopus

KOMMGp‘ieCKaS{ JIMICH3UA

SMathStudio

CoOoguoe 10O

T-FLEX CAD VYueOHnas Bepcus

CoOoguoe I1O

6.3.2 Ilepeyenb MH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIUHBI (MO YJIS)

315 y4eOHO-aIMHHUCTPATUBHBIA KOpIyC. Yy4deOHas JabopaTopusi, OCHAIICHHAs Ja0OpaTOpHBIM O00OpYHOBaHHEM,
MOMEIIeHNe IS XpaHeHnsT ydeOHoro obopymoBanms CTEKISHHAsS XUMHYE-CKas IOCyAa C MPHUTEP-THIMH B3aHMO3aMEHsIe-
MbIMH nuTH(amu, kor-6oHarpeBatenn Okpoc ES-4100, denst BOSCH GHG 660 LCD n Makita HG651C; Y®-namma
VL 6LC; memOpanHble Hacochl, BakyyMHbId Hacoc Vakuubrand, po-taumonnsiii ucmapurens IKA RV-10 digital;
neatpudyra CM-12; nonsapumerp kpyrooii CM-3, momspumerp mnonyaBTo-matiueckuii Atago POLAX 2L, pedpaxro-
MeTp UPD 454B2M, cnekrpoporomerp KDK-3KM; Becsi Ohaus; MarHWTHbIE MENIAJIKH C IO-JOTPEBOM U JATYUKOM
temnepatypel IKA C-MAG HS7; ycraHoBka mapamnensHoro cuHresa Carousel rodleys Standard, aBTokmaB
buchiglasuster, rerepa-top Bogopoaa I'BU-12A, repmoctar Julabo, mo3atopsl omHokaHansHbie BIOHIT.

Komriekt: natepaktiuBHas gocka Smart Board SB480iv u mpoektop V25.

MecTo 17151 IpenoaBa-Temsl, OCHAIEHHOE KOMITBIOTEPOM.

321 yyeOHO-aIMUHHUCTPATHBHBIA KOpIYyC. ydueOHas ayIuTOpHs Ui MPOBENEHHs 3aHSITUH JIGKIUOHHOTO W CEMHUHApPCKOrO
THIIA, TPYIIIOBBIX M WHIWBH-IYaIbHBIX KOHCYJIbTalMH, TEKYIIEro KOH-TPOIS M NPOMEXYTOUHOW arrecrauuu 44 mecra,
npoektop Optima EW775, oskpaH, MapkepHas 1OCKa, MECTO JUIT IIPEHONABaTelNs, OCHAIIEHHOE KOMITBIOTEPOM,
JKHJIKOCTHBI xpoma-Torpad Craiiep u MK ®@ypre-cnekrpomerp @CM2202

328 yueOHO-aAMHHUCTpAaTHBHBI kopmyc. 11 pabGoumx wmect (kom-mbroTepHbii kmacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOUEHHsT K cetn «VHTepHeT» M oOecredeHHeM JOCTy-IIa B 3JIEKTPOHHYIO WH-(OPMAIMOHHO-
obpasoBarensHyto cpeny PITPTY

8. METOJMYECKHUE MATEPHAJIBI 110 JUCLUAIIJIMHE (MOY.JIIO)

MeTtoauueckue YKa3zaHusd NPUBCACHLI B HpI/IJ'IO)KCHI/II/I K pa60qel71 nporpaMmMe JUCHUIIIIUHBI

OnepaTtop 340 000 "KomnaHus "TeHzop"

JOKYMEHT MOAMWUCAH SNEKTPOHHON NOAMUCHIO

NoANnCAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:46 (MSK) Mpocras noanuco
3ABEAYHOLLNM BacunbeBuy, 3aBeaytowmii kadeaport XT

KA®E[IPbI

noanncAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 13.09.23 16:46 (MSK) MNpocTas noanvcb
3ABELlYI0LLlVIMV BacunbeBuy, 3aBeaytowmii kadeapor XT

BbIMYCKAOLLIEMN

KA®EPbI

noANnCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceii 13.09.23 16:49 (MSK) MNpocTas noanucb
MPOPEKTOPOM IO YP BsiyecnaBoBuY, MpopekTop no y4yebHoii paboTe




