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Pacnpez[e.nelme YacoB TMCHHUILIMHBI 10 CeMECTpaM

Cemectp
(<Kypc>.<Cemectp 4(2.2) 5@3.1)
Ha Kypce>) Uroro
Henens 16 16
Bun zansTuii vi PIl vi PI1 VIl PIT
Jlekun 16 16 16 16 32 32
JlabopatopHbie 16 16 16 16 32 32
ITpakTuueckue 16 16 32 32 48 48
Wnas KOHTaKTHas 0,25 (0,25 (0,35 (0,35 (0,6 0,6
pabora
KoncynerupoBanue 2 2 2 2
nepes SK3aMeHOM U
IIPAKTUKOU
Uroro ays. 48,25 |1 48,25 [ 66,35 | 66,35 | 114,6 | 114,6
KonraktHas padota | 48,25 [ 48,25 | 66,35 | 66,35 | 114,6 | 114,6
Cam. pabora 123 123 33 33 156 156
Yacel Ha KOHTPOITb 8,75 |8,75 |44,65 44,65 |53,4 (53,4
Hroro 180 180 144 144 324 |324

r. Psa3ann




IIporpammy coctaBun(u):
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Pabouvas mporpamMmma JUCIATUTHHEL
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paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHuto moaroroBku 18.03.01 Xumuueckas TexHonorus (nmprkas Muno6pHayku Poccuun ot
07.08.2020 r. Ne 922)

COCTaBJIcHA HA OCHOBAHWH y4eOHOTO IIIaHa:
18.03.01 Xumunyeckass TEXHOJIOT U

YTBEPXKACHHOTO y4EHBIM cOBETOM By3a oT 28.02.2025 mpoTokoin Ne 8.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokoi ot 28.05.2025 . Ne 7
Cpox netictBus mporpammsl: 20252029 yu.r.
3aB. kadenpoit Kopanenko Buxrop BacunbeBuy



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

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2027-2028 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | dbopMupoBaHKE COBPEMEHHBIX 3HAHUIT O CTPOCHUH, PEAKIIMOHHOH CIIOCOOHOCTH, XUMHIECKHX IPEBPAIIEHUIX U criocobax
MIOJTy4EeHMsI BAKHEHIINX KJIAaCCOB OPraHMUYECKUX COEIMHEHUI.

1.2 | 3amaum OUCLIMITIINHEL:

1.3 | - M3y4UTH DJIEKTPOHHOE CTPOCHUE, (PU3NIECKUE U XUMUIECKUE CBOWCTBA, CIIOCOOBI MOMYUEHHSI OCHOBHBIX KIIACCOB
OpraHMYECKUX COEIMHEHU;

1.4 | - 0CBOUTH OCHOBHbBIE METOABI OYUCTKU, BBIACICHUA U PAa3ACICHUA CMECU OPraHN4YE€CKUX BEIICCTB,

1.5 | - moy4nTh HABBIKK PAOOTHI B TaOOPATOPUH MIPU OCYIIECTBICHUH XUMIUYECKIX IIPEBPAIICHUH OPTaHNYECKHUX BEIIECTB.

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

Hukn (pasznen) OIT: | b1.0

2.1 | TpeGoBaHus K MpeABAPUTEJILHON MOATOTOBKE 00y4aI0IIerocs:

2.1.1 | Ananutrdeckass XUMUs 1 HPU3UKO-XUMHUECKHE METOIbI aHATTN3a

2.1.2 | ®usuka

2.1.3 | Kommonanas xumust

2.1.4 | Obmmas u HEeOpraHUIecKast XUMHS

2.1.5 | O3HakoMUTENbHAS IPAKTUKA

2.1.6 | YueOHas npakTrka

2.1.7 | BBeaeHue B mpoQecCHOHANBHYIO NETSILHOCTD

2.1.8 | AKTyaJIbHBIE IPOOJIEMbI XUMUH, XUMHUYECKON TEXHOJIOTUU U 3KOJIOTUU

2.1.9 | O3HakomMHTENbHAS PAKTHKA

2.1.10 | Yuebnas npakTuka

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

2.2.1 | TeopeTuueckue OCHOBBI XUMHUYECKON TEXHOJIOIUU IIPUPOJHBIX SHEPTOHOCUTENEH U YIIIEPOAHBIX MaTEPUAJIOB

2.2.2 | XuMu4ecKas TEXHOJIOTHS IPUPOIHBIX BHCpFOHOCHTCHeﬁ 1 YIJICPpOOHBIX MaTCpPHUaJIOB

2.2.3 | IIpousBoACTBEHHAs MPAKTHKA

2.2.4 | XuMus IPUPOJTHBIX IHEPTOHOCUTEIICH

2.2.5 | Texuonornyeckas (IPOSKTHO-TEXHOJIOTHYECKas)

2.2.6 | Hayuno-uccnenoBatenbckas paboTta

2.2.7 | IloaroToBka K Mmponeaype 3aliThl | 3aIIUTa BHITYCKHOH KBATN(HUKAIIIOHHOH PaOOTHI

2.2.8 | IlpepunioMHast IpakTUKa

2.2.9 | IlpousBoACcTBEHHAs MPAKTHKA

2.2.10 | Texnonoruueckas (IpOEKTHO-TEXHOIOTUYECKas )

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 TTPUEMBI M HOPMBI COIMATBHOTO B3aHMOJCHCTBUS

YMmeTh

pachpeeNiaTh Harpy3Ky MEXIy WieHaMH KOJUIEKTHBA TPH MPOBEACHHH XMMHUYECKUX SKCIEPUMEHTAIBHBIX paboT
Baanern

HaBBIKAMU YPETYITHPOBAaHHUS KOH(MIMKTHBIX CHUTYalldil MPH COBMECTHOW pabOThI KOJUIEKTHUBA

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 TIOBEACHUS B XMMUYECKOW J1a00OpaTOpHH, TEXHUKY OE30MacHOCTH

YMmeTh

OpPTraHN30BaTh XUMHUYCECKHHA HKCIICPUMEHT C YIE€TOM IMPAaBUJI TEXHUKU OS30MACHOCTH U MOXAPHOH 0€30MacHOCTH
Baanern

HaBBIKAMHU pEarupoBaHUs Ha MOCIEACTBUS HEKOHTPOIUPYEMOIO XO/1a XUMHUUECKON PEeaKIiH




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 TIOTYICHHUST OPTaHUYECKUX COSAMHCHHH W3 OCHOBHBIX MCTOYHHKOB YIJIEBOIOPOIOB HMCXOMAS W3 KOH(MHUTYpAIUH,
AJIEKTPOHHOTO CTPOCHUS M (PU3UYECKUX CBOWCTB MPOAYKTA

YMmeTh

OIPEEeNIATh KOHPHUTYPAIIUIO MOJICKYJIbI, HATHYKME dJIEKTPOHHBIX 3()(HEKTOB M MX BIHUSHHE, TUI XUMHYCCKOH CBS3H U
MPUHAIJISKHOCTh BENIECTBA K PA3IMYHBIM KilaccaM OPTaHUYEeCKUX COCIMHCHHIMA

Baanern

HaBBIKAMH COCTABJIEHUSI HanOoJiee pallMOHATBHBIX LETIOYEK XUMHUECKUX PEaKIHUH ¢ LEeJIbI0 MOTydYeHHs KOHEYHOro MpPOIYyKTa U3
HCXOQHOI0 BEIECTBA

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 JIa0OPaTOPHH, TEXHUKY OC30ITaCHOCTH, OCHOBHYIO JTaOOPaTOPHYIO HOCYIY, TEXHOJIOTHYECKUE H
aHATUTUYECKHE MPUOOPEI, UCTIONb3yeMBbIC B Ta0OPATOPHUSX, OCYIIECTBILIONINX XUMUYECKHE TPEBPAICHUS OPTAaHNIECKUX BEIIECTB,
CHocoObI U3MEPEHHS C YYETOM TPeOOBaHUN TEXHHUKH 0€30MacHOCTH

Ymern

coOMpaTh OCHOBHEIE JTA0OPATOPHBIE YCTAHOBKH, ITPOBOJHTH 3aIyCK TEXHOJIOTMYECKHX MPHOOPOB, HAONIOACHUE W M3MEPEHHS,
SKCIIEPUMEHT PYKOBOJCTBYACH IPAaBHIAMH OE30MAaCHOCTH, a TaKKe yMETh IPH HEOOXOAMMOCTH OKA3bIBaTh ITOMOING HOCTPAIABIIEMY
B J1a0OpaTOpUsX, OCYMIECTBILIIONINX XUMHUYECKUE NPEBPAICHUs] OPraHUYECKHX BELIECTB

Baaners

HaBBIKAMH 0€30ITacHOTO HAONIOAEHUS 32 XOIOM IPOTEKaHHUS (QU3MUECKNX M XMMHUYECKUX PEaKnuii, a Taxke W3MEPECHUI
AQHAJTUTHUUYECKOTO CUTHANa B J1aOOPaTOPUAX, OCYLIECTBIIAIOIINX XUMHUUECKUE MIPEBPAIleHNs OpraHMYECKUX BEIECTB

B pe3yabTare ocBOEHUS TUCHUIIUHBI (MOAYJIS) 00YUYAIOIIMIACS I0JIKEH

3.1 (3HaTh:

3.1.1 | OCHOBHEBIE KJIaCChI OpraHu4eCKux COC,I[HHCHI/Iﬁ, HX DJICKTPOHHOC CTPOCHUEC, (bnanecme U XUMHUYCCKUE CBOﬁCTBa, a TaKXK¢e
CITOCOOBI HX TMOJTYUCHHSA

3.1.2 | cioco0ObI 0OecnieYeHNs BEITOIHEHHS YCIOBHI MIPOTEKAHUS XUMUYECKHX PeaKIui

3.1.3 | npaBuiia noBeieHHs B 1aOOpaTOPUU, TEXHUKY O€30I1aCHOCTH, OCHOBHYIO J1JAOOPaTOPHYIO MOCYY, TEXHOJIOTMYECKUE U
aHAINTUYECKUE TIPUOOPBI, HCIIONb3yeMBbIE B JIAOOPATOPHUSX, OCYIIECTBISIOMMX XUMUIECKUE TIPEBPAICHUS OPTaHUIECKNX
BEIIIECTB

3.2 | YmeTh:

3.2.1 OPOBOAUTD ONICpaliuy MPEBpAlICHUSA XUMUICCKUX BCUICCTB B na60paTopm/I CorjiaCHO 3aJlJaHHbIM METOAMWKaM

322 CO6I/IpaTB na60paT0pHLIe YCTaHOBKHU IJI pa3AaCJICHUSA CMECU OPTaHUYCCKUX BCUICCTB U MPOBOAUTD UX PA3ACIICHUC

323 IIPOBOAUTH 3alYCK TEXHOJIOIMYCCKUX HpI/I60pOB, IMPOBOAUTH I'PAAYUPOBKY aHATTUTUICCKUX HpI/I60pOB corjizaCHO
3alaHHBIM METOJUKaM

3.3 | Baagern:
3.3.1 | HaBBIKaMU MONYYCHHS, BBIICIICHAS M UICHTU(HUKAIIMN BELICCTB B PE3YJITATe IPOTCKAHHS XUMUYECKOI PEaKIHH 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, BO3MOXKHOCTH U OTPaHHUYECHUS] METOJIOB 0 Bomnpocs! o
neperonku /Tema/ paszeny.
OTtyeTsl O
1a00paTOPHBIM
paboram.
3amura
71a00paTOPHBIX
pa0or.

1.2 YcTaHOBKH ISl IPOBEACHUS IPOCTOM U 2 OIIK-1.1-Y JI1.3J13.1 Pemenne 3agau

(dpakunonHoi neperonku /I1p/ OIIK-5.1-3 2192
OIIK-5.1-Y

1.3 Paznenenue cmecu BeniecTB METOIOM MPOCTOU 4 OIIK-5.1-Y JI1.3J13.1 Oruer no

neperonku /JIa6/ OIIK-5.1-B 01032 1abopaTOpHOH
VYK-3.4-V pabore.
YK-8.4-Y 3amura

VK-8.4-B 1abopaTOpHOH
paboTHI.

1.4 ®dusnyeckre OCHOBBI METO/1a TIEPETOHKH. 2 OIIK-1.1-Y JI1.3 YcTHBIi onpoc
BosmoxHocTH MeTona /JIex/ 21392

1.5 Paznenenue cmecu BeniecTB METOIOM 4 OIIK-5.1-Y JI1.3J13.1 Oruer 1o
(dpaxunonHo# neperonku /J1ad/ OIIK-5.1-B 2122 nabopaTtopHOit

YK-3.4-V pabore.

YK-8.4-Y 3amura

VK-8.4-B nabopatopHOit
paboThI.

1.6 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEHTyeMOit 16 OIIK-1.1-Y JI1.3 Pemenue
nuteparypbl. OhopmileHHE OTYETOB O YK-3.4-3 21032 IIPUMEPOB.
nabopatopHbIX padorax. [Toaroroska k VK-3.4-B Bompocs o
sk3ameny. /Cp/ YK-8.4-3 pasgeny. Otuer

o
n1ab0paTOpHOH
pabore.
Pazpnen 2. Paznenenue cmecu BeliecTB METOAOM
IKCTPAKIINHT
2.1 OCHOBBI, BO3MOKHOCTH U OTPAaHUYECHUSI METOIA 0 Bonpocs! o
akcTpakiuu /Tema/ paszneny.
OT4eTs IO
nabopaTopHBIM
paboram.
3amuTa
11a00paTOPHBIX
pabor.

2.2 ®dusnyeckre OCHOBBI METO/1A KUIKOCTHOM 2 OIIK-1.1-Y JI1.3 YcTHBII onpoc
skcTpakiun /JIex/ 21322

23 IIpoBeneHue KUIKOCTHOM SKCTPaKIUK IPU 2 OIIK-1.1-Y JI1.3J13.1 VYerHsli onpoc
TIOMOIIHY JeJIMTENbHON BOPOHKH U arnapara OIIK-5.1-3 21032
Cokcnera /Tlp/ OIIK-5.1-Y

2.4 Brinenenue BemecTBa METOIOM IKCTPAKIIUU TIPH 4 OIIK-5.1-Y JI1.3J13.1 OtyeTsl 1O
TIOMOIIH JeTUTETHHON BOpoHKH /Jab/ OIIK-5.1-B 2122 nabopaTopHBIM

YK-3.4-V paboram.

YK-8.4-YV 3amura

YK-8.4-B 11a00paTOPHBIX
pabor.

2.5 Brinenenue BemecTs METOJIOM SKCTPAKIMU IIPU 4 OIIK-5.1-Y JI1.3J13.1 OT4eTs! IO
oMo amnmapara Cokciera /J1a6/ OIIK-5.1-B 2132 1ab0paTOPHBIM

YK-3.4-V pabotam.

YK-8.4-Y 3amura

YK-8.4-B 1a60paTOPHBIX
pabor.

2.6 M3ydeHune KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn 16 OIIK-1.1-Y JI1.3 Bonpocs! o
mutepatypsl. OhopmileHHE OTIETOB O VK-3.4-3 21032 pazneny
nabopatopHbIx padoTax. [Toaroroska k VK-3.4-B
sk3ameny. /Cp/ VK-8.4-3




Paznen 3. PaznejieHnne cMecH BellecTB
MeToxaMu (pUIbTPOBAHUS H

nepeKpuCTATIN3aANNH

3.1 OcCHOBBI, BO3MOXKHOCTH ¥ OI'PaHUYEHHUS METOJIOB 0 Bonpocsl o
¢unbTpoBaHus U niepekpucTam3anuu /Tema/ pazneny

32 @u3ndecKre OCHOBBI METOJ0B (DMIIBTPOBAHHUS U 2 OIIK-1.1-Y JI1.3 VYernsli onpoc
nepexpucraumzamu /Jlex/ 3132

33 YcTaHOBKH 115 TIPOBEACHUS (DHIIBLTPOBAHUS U 2 OIIK-1.1-Y JI1.3J13.1 YcTHBIi onpoc
niepekpucram3anun /IIp/ OIIK-5.1-3 2122

OIIK-5.1-Y

34 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEHTyeMOit 8 OIIK-1.1-Y JI1.3 Bomnpocs o
auteparypsl. [Toaroroka k sx3ameny. /Cp/ 2132 pazneny
Paznea 4. Paznenenne cmecu BemecTs
xpomatorpapuyecKUMH MeTOAAMH

4.1 OCHOBBI, BO3MOXHOCTU U OIPaHUYEHUS 0 Bomnpocs! o
XpoMaTorpaguueckux MeroqoB /Tema/ paszgeny.

Pemenne
3ana4. OTueTst
o
11a60paTOPHBIM
paboram.
3amuTa
1a60paTOPHBIX
pador.

4.2 DU3NKO-XUMHYECKHE OCHOBBI 2 OIIK-1.1-Y JI1.3J12.1 YcTHBII onpoc
xpomarorpaduaeckix MeTonoB. PazHoBuHOCTH 0102
meronos. /Jlex/

4.3 [IpoBenenne OymMaxxHOM U TOHKOCTIOHHOM 2 OIIK-1.1-Y | JI1.3J12.1J13. | Pemenue 3amau
xpomatorpaduu /IIp/ OIIK-5.1-3 1

OIIK-5.1-Y 3132
OIIK-5.1-B

4.4 IToaroroBka 1a00paTOPHON YCTAHOBKH IS 2 OIIK-1.1-Y | JI1.3J12.1J13. | Pemenue 3amau

KOJIOHOYHOM KHMIKOCTHOM Xpomatorpaduu /IIp/ OIIK-5.1-3 1
OIIK-5.1-Y 3132
4.5 Pa3nenenue cmecu BelecTB METOIOM 4 OIIK-5.1-Y | JI1.3J12.1J13. OtueTs! IO
TOHKOCIIOIHOM Xxpomartorpaduu /J1ab/ OIIK-5.1-B 1 1a60paTOPHBIM
VYK-3.4-V 2192 paboram.
YK-8.4-Y 3amura
VK-8.4-B 1a00paTOPHBIX
pabor.

4.6 Paznenenue cMecu BENIeCTB METOIOM KOJIOHOYHOM 4 OIIK-5.1-Y | JI1.3J12.1J13. OTtyeTsl IO
xpomatorpaduu /J1a6/ OIIK-5.1-B 1 n1a00paToOpHBIM

YK-3.4-V 2122 paboram.

YK-8.4-V 3amura

VYK-8.4-B J1a00paTOPHBIX
pabor.

4.7 M3ydeHune KOHCIIEKTa JIEKIUH U pEeKOMEH TyeMOn 16 OIIK-1.1-VY | JI1.3J12.1JI3. Bonpocst o
mutepatypsl. OdopmileHHE OTYETOB O YK-3.4-3 1 pazneny
nabopaTopHbIX paboTax. [ToaroroBka kK YK-3.4-B 21032
sk3ameny. /Cp/ YK-8.4-3
Paznea 5. XumMnyeckue cBSI3M B OPraHn4ecKUX
BelllecTBax

5.1 MexMonekynsipabie B3aumoaencTsust. Cunbl Ban- 0 Bonpocsl o
nep-Baansca. BomopomHeie CBs3H. pasneuy.
BuyrpuMonexyisipHble B3aUMOIECHCTBUSL. TecrupoBanue.
KoBanenrtusle cBs3u. JJOHOPHO-aKLENITOPHBIE
cBs13u. DUBUKO-XUMHYECKUE [TApaMETPBI,

XapakTepusyromnue cBsa3u. /Tema/

5.2 Cunsl Ban-nep-Baansca. Bonoponusie 2 OIIK-1.1-Y JI1.1 YcTHBIi onpoc

cs3u /JIex/ JI1.3]12.2
2132

53 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEHTyeMOit 12 OIIK-1.1-Y JI1.1 Bonpocs o

muteparypsl. [ToaroroBka k sx3ameny. /Cp/ JI1.3J12.2 pazneny
J12.5

01022




Pa3zpen 6. DiekTpoHHbIe 3G PeKTh B
OpPraHNYecKHuX BellecTBax

6.1 Crpoenue aTroma yriaepoza. [ uOpuausamms aToma 0 Bonpocs! o
yriepona. Curma- u Iu-cea3u. MHykTuBHBIN paszeny.
addexr. Jlenokanu3arus 3IeKTPOHOB. Pemenue
MesomepHbiii a3pdext. /Tema/ 3a1ad.

6.2 WuaykTuBHBIH 2P dekT. Jlenokamusariys 2 OIIK-1.1-Y JI1.1 YcTHBII onpoc
2JIeKTpOHOB. Me3omepHbIit 3 dekt. /JIex/ JI1.3712.2

01032

6.3 WHIyKTUBHBIN U Me30MEpHBII P (PEKTH! ¥ 2 OIIK-1.1-Y J1.2 Pemenue 3anau
OCHOBHBIX KJIACCOB OPraHMUYECKHX JI1.3712.4
coenunenuii /IIp/ 21322

6.4 M3ydeHune KoHCIIEKTa JICKIUHA U pEeKOMEH IyeMOn 12 OIIK-1.1-Y JIT.1J11.2 Bompocs o
nurtepatypsl. [logroroska k sx3ameny. /Cp/ JI1.3712.2 paszgeny.

J12.4 J12.5
3132
Pazpnen 7. M3omepusi opraHnyeckux
COC/IMHEHUIT

7.1 CrpykTypHas u3oMmepus. Tayromepus. 0 Bomnpocs! o
Crepeonzomepus. JHAHTUOMEPHI U paszgeny.
nuactepeoMepsl. Korngopmannu. /Tema/ Pemrenne

3ajad.

7.2 Tayromepus.. JHAaHTHOMEPHI U THACTEPEOMEPHIL. 2 OIIK-1.1-Y Jd1.1 VYernsli onpoc
Kongpopmanuu /JIex/ JI1.3J12.2

21022

7.3 IToctpoenue crepeonzomepoB. [Toctpoenue 2 OIIK-1.1-Y JI1.2 Pemenue 3amau

npoekimit Hetomena /TIp/ JI1.3712.4
21022
7.4 N3yueHne KOHCIEKTa JIEKIUH U peKOMEHTyeMOit 16 OIIK-1.1-Y JI1.1 JI1.2 Bonpocs o
muteparypbl. [loaroroBka k sk3ameny. /Cp/ JI1.3J12.2 pazneny
J12.4J12.5
01032
Paznen 8. Knaccuduxauust oprannyeckux
BeulecTB. [IpaBuiia HaMMeHOBaHUS 110
HomeHkJatype UIOITAK.

8.1 Knaccudukanust opraHUuecKiX BEIIECTB IO 0 Bonpocs o
(yHKIIMOHATIBHBIM IpynnaM. [IpaBuna paszgeny.
HAaUMEHOBAHUS Pa3BETBICHHBIX HELIMKINUECKHX Pemenune
MOJIEKYJ, TUKINIECKUX Monekyin. /Tema/ 3amay.

TecrupoBanue.

8.2 Krnaccudukanust opraHHuecKiX BEIECTB M0 2 OIIK-1.1-Y JI1.1 VYerHbIi onpoc
(yHKITMOHATIBHBIM IpymaM. [IpaBuia JI1.3J12.2
HAVMEHOBAHMS PA3BETBICHHBIX HEMUKINYECKAX 2132
MOJIEKYJI, COSJMHEHUH ¢ pa300IIeHHBIMHI
LUKIaMH, COSAMHEHHBIMH LIUKIaMH, CIUPAHOBBIX
1 KOHAECHCUPOBAHHBIX IUKINYECKUX
coenHeHHH. /JIex/

8.3 IIpaBuna HauMeHOBaHUS Pa3BETBICHHBIX 2 OIIK-1.1-Y JI1.1 JI1.2 Pemenne 3amau
HELUKJINIECKUX MOJEKYJ, COEANHEHUN C JI1.3J12.2
Pa300IICHHBIMH [IUKIJIAMH, COSIMHEHHBIMU J12.4
LIAKIIaMH, CIIMPAHOBBIX U KOHACHCHPOBAHHBIX 0102
IUKITHYECKUX coeauHeHui. /T1p/

8.4 M3ydeHune KoHCIIEKTa JIEKIUHA U pEeKOMEH,TyeMOon 27 OIK-1.1-Y | JIL.1J11.2 Bonpocsl o
nuteparypsl. [ToaroroBka k sx3ameny. /Cp/ JI1.3J12.2 pazneny

J12.4J12.5
01032
Paznen 9. [IpomeskyTouHasi aTTecTauust
9.1 3ayer ¢ oneHkoi /Tema/ 0




9.2 oaroroska k 3auetry /3a0/ 8,75 JIL.1J11.2
JI1.3J12.1
J12.2712.4
JI2.5J13.1
JI3.2
21092
9.3 Cnauya 3auera /UKP/ 0,25 JI1.3 HroroBoe
01022 TECTUPOBaHUE
Paznen 10. OcHOBHBIC HCTOYHHKH
yIJ1€BO0POJ10B
10.1 OCHOBHBIE HCTOYHUKH yriieBogoponoB /Tema/ 0 Bonpocsl o
paszneny
10.2 OCHOBHBIE HCTOYHHKH YIIIEBOIOPOIOB /JIek/ 2 OIIK-1.1-3 JI1.1 VYerHbli onpoc
JI1.3]12.3
21022
10.3 M3y4eHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn 3 OIIK-1.1-3 JI1.1 Bonpocsl o
nurepatypsl. [lonroroska k sx3ameny. /Cp/ JI1.3]712.3 paznery
J2.5
21022
Paznen 11. YrieBogopoast
11.1 DeKTPOHHOE CTPOCHNUE, PU3NIECKHE H 0 Bonpocs! o
XMMHUYECKHE CBOHCTBA, MOITyICHUE, IPUMCHEHHE pasneiry.
yriesogoponos /Tema/ Pemenne
3ana4. OTueTs
o
nabopaTopHBIM
paboram.
3amura
11a00paTOPHBIX
pabor.
TecrupoBanue.
11.2 DNeKTpOHHOE CTPOCHNUE, PU3NIECKHE H 6 OIIK-1.1-3 JI1.1 VYerHsli onpoc
XMMHUYECKUE CBOICTBA, IOy4€HUE, IPUMEHEHUE OIIK-1.1-Y JI1.3J12.3
yrieBogopoaoB /Jlex/ OIIK-1.1-B 2152
11.3 DNEKTPOHHOE CTPOCHHUE, PU3NIECKHUE U 12 OIIK-1.1-3 JI1.1JI1.2 | Pemenue 3amau
XUMHYECKUE CBOICTBA, MOy4eHUE, IPUMEHEHUE OIIK-1.1-Y JI1.3J12.3
yraesomxoponos /IIp/ OIIK-1.1-B 2.4
21022
11.4 XUMHYECKHe TPEeBPAICHUS yriaeBonopoaos /J1ad/ 4 OIIK-1.1-B JI1.3J13.1 OTueTs! IO
OIIK-5.1-Y JI3.2 n1a00paTOpHBIM
OIIK-5.1-B 2122 paboram.
VK-3.4-Y 3amura
VYK-8.4-V J1a00paTOPHBIX
VK-8.4-B pabor.
11.5 N3yueHne KOHCIEKTa JIEKIUH U pEKOMEHTyeMOit 12 OIIK-1.1-3 JI1.1 J11.2 Bonpocs! o
aurepatypsl. OpopMICHHE OTIETOB O OIIK-1.1-Y JI1.3]12.3 pasgeny
naboparopHbix padorax. [Togroroska k OIIK-1.1-B J12.4
sk3ameny. /Cp/ VYK-3.4-3 JI2.5713.1
YK-3.4-B J3.2
YK-8.4-3 21022
Paznen 12. OcHoBHBIE NPOU3BOAHBbIE
yIJ1€BO0pO10B
12.1 DJIEKTPOHHOE CTPOCHUE, (HU3NIECCKUE H 0 Bonpocsl o

XUMHYECKHUE CBOICTBA, TOyYeHUE, IPUMEHEHUE
MIPOM3BOAHBIX YrieBonopoaos /Tema/

pasneiry.
Pewenne
3agad. OT4eTsl
o
1a60paTOPHBIM
paboram.
3amura
11a60paTOPHBIX
pabor.
TectupoBanue.




12.2 ONneKkTpoHHOE CTpOeHHE, PU3NIECKHE H 5 8 OIIK-1.1-3 J1.1 VYernsli onpoc
XUMHUYECKHE CBOMCTBA, IOIY4YCHHUE, IPUMEHEHHE OIIK-1.1-Y JI1.3J12.3
TIPON3BOIHBIX YIIIeBOOpoaoB /JIex/ OIIK-1.1-B 2122
12.3 DIeKTPOHHOE CTPOCHNE, PU3NIECKHE H 5 20 OIIK-1.1-3 JI1.1JI1.2 | Pewmenue 3anau
XMMHYECKUE CBOICTBA, MOIy4€HUE, IPUMEHEHUE OIIK-1.1-Y JI1.3]12.3
MPOM3BOAHBIX yrieBomoponos /IIp/ OIIK-1.1-B 2.4
3132
12.4 XuMHUYECKHE IPEBPALLCHUS IPOU3BOIHBIX 5 4 OIIK-1.1-B JI1.3J13.1 OtueTs IO
yraesogoponos /JIa6/ OIIK-5.1-Y J3.2 1a00paTOPHBIM
OIIK-5.1-B 21022 paboram.
VYK-3.4-Y 3amura
VK-8.4-Y 71a00paTOPHBIX
VK-8.4-B pabor.
12.5 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEHTyeMOit 5 18 OIIK-1.1-3 JIL.1J11.2 Bomnpocs o
nuteparypbl. OdhopmileHHE OTYETOB O OIIK-1.1-Y JI1.3J12.3 pazneny
naboparopHbIx padorax. IToaroroBka k OIIK-1.1-B J12.4
sk3ameny. /Cp/ YK-3.4-3 JI2.5713.1
YK-3.4-B JI3.2
VK-8.4-3 3132
Paznen 13. IlpomeskyTouHas aTTecTalus
13.1 Ox3amen /Tema/ 5 0
13.2 IToaroroBka k 3x3aMeHy /IKk3aMeH/ 5 44,65 JI.1J11.2
JI1.3J12.1
J12.2712.3
2.4
JI2.5J13.1
J3.2
2132
13.3 KoncynstupoBanue nepen sx3amenoM /Kuc/ 5 2 JIT.1J11.2
JI1.3J12.1
J12.2J12.3
.4
JI2.5J13.1
JI3.2
01032
13.4 [punsrtue sx3amena /MUKP/ 5 0,35 J1.3 Utorosoe
2132 TECTUPOBaHUE

5. OHEHOYHBIE MATEPHAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

(DOHII OLCHOYHBIX CPCACTB IIPUBCACH B HpI/IHO)KeHI/II/I K pa60qel71 nporpaMme IuCHUTUINHBI (CM. JOKYMCHT ((OHE:HO‘{HI)IC

MaTepualibl MO JUCHUTIINHE ((OpFaHI/I‘IeCKaH XI/IMI/IH»).

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas JiuTepaTrypa

6.1.1. OcHoBHasi 1UTEpaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTso/
ron Ha3BaHUE
3BC
JI1.1 | a6apos FO.C. Opranuyeckas XuMus : y4eO. CIIO.: Jlans, 978-5-8114-
2011, 848c. 1069-9, 1
JI1.2 | nox pen. H.C. Opraanyeckast XuMusl. 3324y 110 00IIEMY KYpCY C PELICHUSMHE: M.: BUHOM. 978-5-94774-
3eduposa B 2 4. : yueb. mocobue Jlabopartopust 757-7,1
3HaHui, 2013,
255c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI1.3 |T'aBpuuenkona, C. C. Opranndeckasi XuMus : yaueOHoe mocoone MuHck: 978-985-7253

Pecrybnukanck | -85-2,

uil ”HCTUTYT https://www.1i

npodeccuonan | prbookshop.r

BHOTO u/134142.htm

o0pa3zoBaHus 1

(PUIIO), 2021,

267 c.

6.1.2. Jlono/iHuTEIbHAS JIUTEPATYypa
Ne ABTOpBI, COCTaBUTEIN 3ariaBue UsnarenscTBo, | KonmnuecTso/
rox Ha3BaHHE
OBC
JI2.1 |IMamxoBa E. B., XpomaTtorpadraeckrue METOIBI aHaNIN3a : yaeOHoe mocobue CraBpomons: 2227-8397,
Bomnocosa E. B., Craspononsck | http:/www.ip
Munyns A. H., ui rbookshop.ru/
besruna 0. A, rocymapcTBeHH |76128.html
I'masynosa H. H. b arpapHbIi

YHHBEPCHUTET,

AI'PYC, 2017,

59c.

JI2.2 | Verenmwok 1O, A Jlexuuu no opranudeckoi xumuu. Yacts 1. BBOOHBII KOHLIEHTP Mocksa: 978-5-94836-

Texuocdepa, 430-8,

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

JI2.3 | Ycremmok 0. A. Jlexumu no opranndeckort xumun. Yactp 2. Xumus Mocksa: 978-5-94836-
YIIIEBOAOPOIOB. AITKaHBI, AJIKSHBI, AIKUHBI U JHUCHBI TexHochepa, 467-4,

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

JI2.4 | Pe3nukoB B. A. COopHUK 337124 U YIPaXXHEHHUH 110 OPraHUYECKOW XUMHUHU CaHkT- 978-5-8114-

IeTepOypr: 1634-9,

Jlann, 2014, https://e.lanbo

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

JI2.5 |Ilpecc U. A. OCHOBBI OPraHUYECKON XUMUH JIJIs1 CAMOCTOSITENBHOrO n3yueHuss | CaHkr- 978-5-8114-

[etepOypr: 1931-9,

Jlans, 2016, http://e.lanbo

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

6.1.3. MeTtoanueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarenscTBo, | Konmnuectno/
rox Ha3BaHHE
OBC
JI3.1 |lupses A.A. [Tpuembl paboOTHl B XUMHYECKOH JTabopaTtopuu : MeTorIecKie Pszans: PUL] s
yKa3aHUs PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/1772
JI3.2 |Jlebenes 51.0., Oprannyeckast XumMusi : MeTonndyeckie yKazaHus Ps3zanp: PULL s
[MupsieB A.A. PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/2182
6.2. Ilepeyens pecypcoB HHGPOPMALUOHHO-TETeKOMMYHUKALMOHHOI ceTn "UHTepHeT"
31 | DnexrponHO-OMONMMOTEUHAs cucTeMa «JIaHby, pexxuM gocTyma — ¢ moboro komneiorepa PIPTY 6e3 mapoms.
32 | DnexrponHo-OubMHoTeuHas cuctema «IPRbooksy, pexnm noctymna — ¢ modoro kommbeiotepa PIPTY 6e3 mapons, u3 cetu

HWHTCPHET I10 ITapoJIro.




6.3 Hepeqeﬂb nporpaMmmMHoOro odecneyeHHuss 1 P[H(l)OpMalIHOHHLIX 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 nuueH3us

Kaspersky Endpoint Security

KOMMCP‘ICCK&}I JIMICH3UA

Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Visio KomMepueckas uIieH3us
Mozilla Firefox Csob6oxuoe ITO

Microsoft Office

KOMMCp‘{CCKaH JIMIOCH3UA

Bupryanbnas nabopatopust

KOMMGp‘ieCKaS{ JIMIOCH3UA

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-aIMHHUCTPAaTHBHBIA KOpIyC. Yy4deOHas JabopaTopusi, OCHAIICHHAs J1a0OpaTOpHBIM O00OpYIOBaHHEM,
MOMEIIeHNe IS XpaHeHns ydeOHoro obopymoBanms CTEKISTHHAs XHMHYE-CKas IOCyAa C IPHUTEP-THIMH B3aHMO3aMEHsIe-
MbIMH nuTH(amu, koir-6oHarpeBatenn Okpoc ES-4100, denst BOSCH GHG 660 LCD n Makita HG651C; Y®-namma
VL 6LC; memOpanHble Hacochl, BakyyMHbId Hacoc Vakuubrand, po-taumonnsii wucmapurens IKA RV-10 digital;
neHrpudpyra CM-12; nonsapumerp kpyrooii CM-3, momspumerp mnonmyaBTo-marmieckuit Atago POLAX 2L, pedpaxro-
MeTp UPD 454B2M, cnekrpodoromerp KDK-3KM; Becki Ohaus; MarHWTHBIE MEMIATKH C IO-JAOTPEBOM W JIaTYUKOM
temmepatypsl IKA C-MAG HS7; ycranoBka mapamnensHoro cuHre3a Carousel rodleys Standard, aBToxmaB
buchiglasuster, reaepa-top Bomopona 'BU-12A, repmoctar Julabo, mo3arops! ognokanansusie BIOHIT.

Komriekr: naTepakTuBHas gocka Smart Board SB480iv n mpoekrop V25.

MecTo IS IperofaBa-Telis, OCHAMIEHHOE KOMITBIOTEPOM.

321 yyeOHO-aIMUHHUCTPATUBHBINA KOpIyc. ydueOHas ayauTOpusl IUIS MPOBENEHHs 3aHITUH JIGKIUOHHOTO W CEMUHApPCKOTrO
THUINA, TPYIIOBEIX W WHIVBH-IYaIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOH-TPOIS M IPOMEXYTOYHOHW arrecranuu 44 MecTa,
npoektop Optima EW775, oskpaH, MapkepHas [OCKa, MECTO JUIT IIPENOAABAaTENsd, OCHAIIEHHOE KOMITBIOTEpOM,
JKHJKOCTHBIN xpoma-Torpag Craiiep u UK ®ypre-ciekrpomerp DCM2202

328 yueOHO-aAMHHUCTPATUBHBIM Kkopmyc. 11 pabGoumx wmect (kom-mbrorepHsbiii kmacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOUEHHss K ceTH «VIHTepHeT» M obecredeHHeM JOCTy-lla B 3JIEKTPOHHYIO WH-(OPMAIMOHHO-
obpasoBarensHyto cpexy PITPTY

8. METOAUYECKHE MATEPHAJIBI 11O JUCIIMIIJIMHE (MO VYJITO)

MeTtonudeckue YKa3aHusd MPUBEACHLI B HpI/IJ'IO)KCHI/II/I K pa6oqel71 nporpaMmMe TUCHUIITINHBI

Onepatop 340 000 "KomnaHnus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 18.06.25 10:21 (MSK) MpocTas noanucb
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowmii kadeaport XT

KA®E[IPbI

noanncAHo ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 18.06.25 10:22 (MSK) MNpocTas noanucb
3ABEAYOLLMM BacunbeBuy, 3aBeaytowmii kadeaport XT

BbIMYCKAIOLLIEN

KA®EPbI




