MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEJKIEHUE BBICIHIETO OBPA3OBAHUS
"PAISAHCKHUI TOCYIAPCTBEHHBIN PAIMOTEXHUYECKHW YHUBEPCUTET
NMEHH B.®. YTKUHA"

COI'-TACOBAHO YTBEPXIAKO

3aB. BeIIyCcKaromiel kadeapol

Opranuyeckass XuMus

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kapenpoi XuMHU4ecKoi TeXHOJIOTMU
VYueOHsIit m1aH z18.03.01_25 00.plx

18.03.01 Xumuyeckas TEXHOIOTH
Kamnpuxarus O0axajiaBp
®opma oOydeHus 3a04Hast
OO611ast TPyI0eMKOCTh 9 3ET

Pacnipenesienne 4acoB AMCHHUILIAHBI O Kypcam

Kypc 3
— Uroro
Bun 3ansruii v PIT

Jlexmuu 10 10 10 10
JlaboparopHbie 14 14 (14 14
[IpakTuueckue 4 4 4 4
Wnas KoHTaKkTHas 06 (06 [06 [0,6
pabota
KoncynerupoBanue |2 2
nepes HK3aMeHOM U
MPaKTHKOU
Uroro ayn. 30,6 30,6 [30,6 |30,6
Konrakrnas padora |30,6 | 30,6 | 30,6 | 30,6
Cam. pabota 261 261 |261 |26l
Yacsl Ha KOHTPOJIb 124 (12,4 1124 (124
KonTponshas 20 |20 |20 (20
paboTa 3a09HUKH
Hroro 324 (324 |324 |324

r. Psa3ann



IIporpammy coctaBun(u):

K.¢h.-M.H., Ooy., Macnos Anexceii [mumpuesuy

Pabouvas mporpamMmma JUCIATUTHHEL
Opranuyeckasi XuMHst

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: 20252030 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 | - MI3YYHTH 3NMEKTPOHHOE CTPOCHHE, (PU3NIECKHE K XUMHUYECKUE CBOMCTBA, CIIOCOOBI MTOTYyIEeHHS OCHOBHBIX KITACCOB
OpPraHUYECKUX COEIUHEHUN;

1.4 | - OCBOUTH OCHOBHBIC METOABI OYUCTKHU, BBIACIICHUA U Pa3ACICHUA CMECU OPraHNYCCKUX BEIICCTB,

1.5]- TMOJIYYUTh HaBbIKUA pa6OTbI B Ha60paTOpI/II/I IIpH OCYHICCTBJICHUU XUMUYCCKUX npeBpameHHﬁ OpraHn4eCKuUX BEIICCTB.

2. MECTO JUCIIMIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3SOBATEJIBHOU ITPOI'PAMMBbI

Lucn (pazznen) OI: | B1.0

2.1 | TpeGoBaHus K npeJBapuTeIbHON OArOTOBKE 00y4YaI0IIerocs:

2.1.1 | Ananutrdeckas XuMusi 1 GU3UKO-XUMHUECKIE METOIBI aHATTN3a

2.1.2 | ®usuka

2.1.3 | KommongHas XuMust

2.1.4 | O0miast u HeOpraHUYECKask XUMUS

2.1.5 | O3HakoMUTENbHAS IPAKTUKA

2.1.6 | YueOHas mpakTHKa

2.1.7 | BBeaenue B mpodecCHOHANBHYIO 1S TETbHOCTD

2.1.8 | AKTyasibHBIE IPOOJIEMbI XUMUH, XUMHUYECKON TEXHOJIOTUU U SKOJIOTUU

2.1.9 | be3omacHOCTE KU3HELEATEIHLHOCTH

2.1.10 | YueOnas nmpakTuka

2.2 | JucuumanHbI (MOLYJIH) U MPAKTHKH, JUIsI KOTOPHIX 0CBOEHHE TAHHON THCIUNIHHBI (MOXYJIs1) HEOOX0ANMMO KaK
npeaniecTByIoNIee:

2.2.1 TeOpeTI/I'{eCKI/Ie OCHOBBI XUMHUYECKON TEXHOJIOTUH MMPUPOAHBIX 3Hepr0Hocheneﬁ " yrJICpOAHBIX MaTCpUaIoB

2.2.2 | XuMudeckasi TEXHOJIOTHsI IPUPOAHBIX SHEPrOHOCUTENEH U YIIIEPOIHBIX MaTEPUAIOB

2.2.3 | IIpousBoACTBEHHAs MPAKTHKA

2.2.4 | XuMust pUpOIHBIX SHEPrOHOCUTENeH

2.2.5 | Texnonorudeckas (IPOSKTHO-TEXHOJIOTHIECKas)

2.2.6 | HayuHo-uccnenoBarenbckas paboTta

2.2.7 | IloaroToBka K Mpomneaype 3alliThl | 3aIIUTa BRITYCKHOH KBATN(HUKAIIOHHOH paboTHI

2.2.8 | [IpeaauriioMHas mpakTUKa

2.2.9 | Ilpoueccsl 1 annaparbl XMMUYECKONA TEXHOIOTUH

2.2.10 | CriekTpasibHbIE METO/IBI aHATTN3a

3. KOMIIETEHLIMHA OB YYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS I CLIMTLIAHBI
(MOJYJIST)

YK-3: Cnocoben OCYIIECTBJIATH COHHAILHOE B3auMojeiicTBUE U peain30BbIBATh CBOIO POJIb B KOMaH/1€

VK-3.4. OcyecTBiisieT KOONEPALMIO ¢ KOJUIEraMH IIpH padoTe B KOJLICKTHBE

3HaThb

OCHOBHBIE TIPUEMBI M HOPMBI COIMATBHOTO B3aHMOJICHCTBUS

YMmeTh

pacnpeneiaTh Harpy3Ky MEXIY WICHAMH KOJUICKTHBHA MPH MPOBEICHUH XMMHUYECKUX KCIEPHUMEHTAIBLHBIX PaboT
Baanern

HaBBIKAMH YPETYIHPOBAaHHUA KOH(MIMKTHBIX CHUTYalldil PH COBMECTHOW pabOThI KOJUIEKTHUBA

YK-8: CriocodeH co31aBaTh U MOAAEP:KUBATH B OBCETHEBHOIT KH3HA H B MPodeCCHOHATBHOI IeSITeTbHOCTH 0e30nacHbIe
YCJIOBHS JKH3HEAeATeILHOCTH ISl COXPaHeHHsI PHPOIHOI cpe/bl, 00ecnedeHns1 yCTOIYHBOro Pa3BUTHSI 001eCTBA, B TOM
YHCJIe P YIPo3e ¥ BO3HHKHOBEHUH YPe3BbIYANHBIX CHTYaI[Uii U BOEHHBIX KOH(JIHKTOB

YK-8.4. Ucnonb3yeT npaBuiia TeXHMKH 0€30I1aCHOCTH, POU3BOJACTBEHHOWH CAHUTAPHH, NOKAPHOH 0€30MaCHOCTH U HOPMBI
OXpaHbI TPyaa

3HaThb

MpaBUiIa TOBEACHUS B XMMUYECKOW J1a00OpaTopuu, TEXHUKY 0€30MacHOCTH

YMmeTh

OpPTaHN30BaTh XUMHUYECKHHA HKCIIEPHUMEHT C YI€TOM IMPAaBUJI TEXHUKU OS30MACHOCTH U MOXAPHOH 0e30MacHOCTH
Baanern

HaBBIKAMHU pEarupoBaHUs Ha MOCIEACTBUS HEKOHTPOIHUPYEMOIO XO/1a XUMHUUYECKOH PeaKIUH




OIIK-1: Cnoco0eH u3y4aTh, aHAJIH3HPOBATh, HCII0/Ib30BATh MEXaHU3Mbl XUMHYECKUX PeaKIUii, IPOUCXOASIIIHX B
TeXHOJIOrH4YeCKHUX NMpoueccax U OKpy:KalolieM MHpPe, OCHOBBLIBASICh HA 3HAHUSIX 0 CTPOCHHMH BellleCTBa, IPUpo/e
XMMHYECKOii CBSI3M H CBOICTBAX PA3JIHYHBIX KJIACCOB XMMHUYECKHX 31eMEHTOB, COeJHHCHHUI, BeIECTB H MAaTepPHAJIOB

OIIK-1.1. M3y4yaeT MeXaHM3MbI XHMHYECKHX PeaKIHii, MPOMCXOASIIINX B TEXHOJIOTHYECKHX MpPoLeccax H OKpy:KalouemM
MHpe, OCHOBBIBAsICh HA 3HAHUAX O CTPOCHHH BellecTBa, MPHPOAe XHMHYECKOH CBSI3M U CBOHCTBAX Pa3JNYHBIX KJIACCOB
XHMHYEeCKHX 31eMeHTOB, COeJHHEHHUI, Bell[eCTB U MaTepHAI0B

3HaThb

CHOCOOBI TIOJTyYEeHHUSI OPTaHUUECKUX COSAWHEHHN W3 OCHOBHBIX HCTOYHHKOB YIJIEBOJOPOIOB HMCXOMAs M3 KOH(PUTY-pallvH,
3JIEKTPOHHOTO CTPOCHHS U (PU3MUYECKHX CBOMCTB MPOIYKTA

YMmernb

OIPENEINATh KOHPHUTYPAIIUIO MOJIEKYJIBbI, HATMYHE DIIEKTPOHHBIX d()(HEKTOB M WX BIUSHHE, TUI XUMHYECKOU CBS3H U
MIPUHAAJIEKHOCTDh BEUIECTBA K PA3IMYHBIM KlaccaM OPraHHYeCKUX COCAMHEHUM

Baanern

HaBBIKAMH COCTABJICHUS] HANOOJIee PAIlMOHATBHBIX IETIOYEK XUMHUECKUX PEaKIMi C MeIbI0 MOTydeHHsS KOHEYHOTro MPOIYyKTa U3
HCXOJIHOIO BENISCTBA

OIIK-5: Cnoco6eH ocyliecTBIATH IKCIIEPAMEHTAIBHbIE HCCIeOBAHUS H HCIILITAHUS 110 32]aHHOI MeTOTHKE, POBOIUTH
HAO0JII0IeHUS] M U3MEPEHHS € YUYEeTOM TPeOOBAaHH TEXHHKH 0€30MaCHOCTH, 00padaThIBATh H HHTEPNPETHPOBATH
IKCNICPUMEHTAJbHbIC TaHHbIC

OIIK-5.1. OcyuiecTBJIsieT 3IKCNEPUMEHTAJIbHbIE HCCJIeIOBAHNS U UCTIBITAHNUS 10 32/1aHHOI MeTOIMKe, TPOBOIUT
HA0JII0JCHHUS U U3MEPEHUSI C Y4eTOM TPeOOBAHNI TeXHUKH 0€30MaCHOCTH

3HaTh

IpaBHiIa MOBEJCHUS B 1aOOpaTOPHUU, TEXHUKY O€30IIaCHOCTH, OCHOBHYIO JTaOOPaTOPHYIO HOCYIY, TEXHOIOTHUECKUE H
aHaJIMTHYECKUE MPUOOPBI, UCTIONb3YyeMbIE B JTA0OPATOPHUSIX, OCYIIECTBISIONMX XUMUYECKHE MPEBPALEHUs] OPraHUYECKUX BELIECTB,
CTIOCOOBI M3MEPEHHS C y4eTOM TPEeOOBaHMIT TEXHUKN O€30MacHOCTH

Ymers

cobuparb OCHOBHBIE Ja0OPaTOPHBIE YCTaHOBKHU, MPOBOAUTH 3aITyCK TEXHOJIOTMYECKUX MPHOOPOB, HAOIIOJEHNE U U3MEPEHMUS,
9KCIIEPUMEHT PYKOBOJICTBYSICH IIPABHJIaMH O€30IaCHOCTH, a TaKKe YMETh IPH HEOOXOAMMOCTH OKa3bl-BaTh IIOMOIIb NOCTPaAABIIEMY
B J1a0OpaTOPHAX, OCYMIECTBISIONINX XUMHIECKUE MPEBPAIICHNS OPTaHUIECKIX BEUIECTB

Baagernb

HaBBIKaMU 0E30M1aCHOT0 HAOIIOZEHUS 33 XOIOM NPOTEKaHMS (PU3MUECKUX U XMMUYECKUX PEaKIHUil, a TakKe U3Me-peHHs
AQHAJUTHUYECKOI0 CHTHANA B JTA0OPATOPHAX, OCYIIECTBIIOMNX XMUMHUYECKHE MTPEBPAIICHHs OpraHMYECKNX BEIIECTB

B pe3yabTrate ocBOeHHMS AUCHUILIMHBI (MOAYJIs1) 00yUaKOIIMiics T0JIKeH

3.1 |3uarh:

3.1.1 [ ocHOBHBIE KJIaCCHI OPTAaHNUECKAX COSTMHEHHH, NX 3JICKTPOHHOE CTPOCHHNE, QM3MUECKIE N XMMUIECKHE CBOHCTBA, a TAKXKE
CHOCOOBI UX MONTyIeHHS

3.1.2 | crioco0B! oOecTieueHHNs BBITTOTHEHHS YCIOBHH IPOTEKAHU XUMHIECKUX PEaKIIUH

3.1.3 | mpaBmIa OBEICHNUS B TaOOpaTOPHH, TEXHHKY O€30ITaCHOCTH, OCHOBHYIO JIAOOPAaTOPHYIO ITOCYIY, TEXHOJIOTHICSCKHE U
aHATUTHYECKHUE TIPUOOPHI, HCIIOTB3YEMBIE B JIA0OPATOPHSX, OCYIISCTBITIONINX XUMIUECKHIE PEBPANICHUST OPTaHTIECKAX
BEIIECTB

3.2 | YmeTh:

3.2.1 | IpoBOIUTH OTIEpaIlUH MTPEBPAICHHS XUMUYIECKUX BEIIECTB B Ta00PaTOPHH COTIIACHO 33JJAHHBIM METOINKAM

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

3.2.3 [ mpoBOAMTS 3aITyCK TEXHOJIOTMIECKHIX MPUOOPOB, IPOBOANUTH IPayHPOBKY AHATUTUYECKHUX IIPUOOPOB COrTacHO
3a[JaHHBIM METOAMUKAM

3.3 | Biagetn:
3.3.1 | HaBBIKAMU MOTYYIEHUS], BBLACICHNS U UACHTU(HUKAIINY BEIECTB B Pe3yAbTaTe MPOTEKAHHUS XUMHUYECKON PEaKIiy B
naboparopuu
4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MO YJISA)
Kon HanmeHoBaHue pasznesoB u TeM /Buj 3ansaTus/ | Cemectp /| Yacos | Komneren- | Jlutepatypa ®opma
3aHATHS Kype 1070 KOHTPOJISt

Paznen 1. Ouucrka u pazaejieHue cMecH
OpPraHNYecKUX BellecTB MeTO4aMu IPOCTOid,
(pakuuoHHOI 1 BAKYYMHO# NeperoHKu




1.1 OCHOBBI, BO3MOXKHOCTH U OTPaHHUYECHUS] METOJIOB 0 Bomnpocs! o
neperonku /Tema/ paszeny.
OTtyeTsl O
1a00paTOPHBIM
paboram.
3amura
71a00paTOPHBIX
pa0or.

1.2 Du3nUECKHEe OCHOBBI METO/1a TIEPETOHKH. 1 OIIK-1.1-Y JI1.4 YceTHbli onpoc
Bosmoxuoctn metona /JIex/ D132

1.3 YceTaHoBKH [Tl IPOBECHUS IIPOCTOM U 2 OIIK-1.1-Y JIT.1 Pemenue 3amau
(dpaxunonHoi neperonku /Ip/ OIIK-5.1-3 JI1.4J13.1

OIIK-5.1-Y 2122

14 Pa3nenenue cmecu BelecTB METOOM IPOCTOM 1 OIIK-5.1-Y JI1.1 Otuer 10

neperonku /J1a6/ OIIK-5.1-B JI1.4713.1 nabopaTopHOi
VYK-3.4-V 2122 pabore.
YK-8.4-Y 3amura

YK-8.4-B nabopatopHoOit
paboTHI.

1.5 Paznenenue cmecu BeniecTB METOIOM 1 OIIK-5.1-Y JIT.1 Oruer 1o
(pakiuonHo neperonku /J1a6/ OIIK-5.1-B JI1.4J13.1 1ab0paTOpHOH

YK-3.4-V 21032 pabore.

YK-8.4-Y 3amura

YK-8.4-B 11ab0paTOpHOH
paboThI.

1.6 N3yueHne KOHCTIEKTa JIEKIHH U pEKO-MEHIyeMOon 30 OIIK-1.1-Y JI1.4 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 1 OIIK-1.1-Y JI1.4 YcTHBII onpoc
skcTpakiun /JIex/ 21322

2.3 Brinenenue BemecTsa METOIOM IKCTPAKIIUU TIPU 2 OIIK-5.1-Y JIT.1 OTtyeTsl O
TIOMOII JeTUTEeNbHON BopoHKH /JIab/ OIIK-5.1-B JI1.4J13.1 1a60paTOPHBIM

VYK-3.4-V 2122 paboram.

YK-8.4-Y 3amura

VK-8.4-B 1a00paTOPHBIX
pabor.

2.4 Brinenenue BemecTs METOIOM SKCTPAKIMH TIPH 2 OIIK-5.1-Y JI1.1 OTty4eTsl 1O
nomoniu anmapara Cokciera /J1a6/ OIIK-5.1-B JI1.4713.1 na00paTopHBIM

YK-3.4-Y 21032 paboram.

YK-8.4-V 3amura

VYK-8.4-B 11a00paTOPHBIX
pabor.

2.5 M3ydeHune KOHCIIEKTa JICKIUHA U pEeKOMEH IyeMOn 20 OIIK-1.1-Y JI1.4 Bonpocs o
aurepatypsl. OGopMICHHE OTIETOB O YK-3.4-3 01032 paszneny
nabopaTopHbIX paboTax. [ToaroroBka k YK-3.4-B
sk3ameny. /Cp/ YK-8.4-3
Pazpnen 3. Paznenenue cmecu BemecTs
MeToaaMu (pUIbTPOBAHUS U
nepeKpuCTAIN3ANNA

3.1 OCHOBBI, BO3MOKHOCTH U OTPaHUYECHHSI METOJIOB 0 Bonpocs! o

¢unpTpOBaHMA U TIepeKpucTau3amy /Tema/

paznerny




32 Ou3NUECKHe OCHOBBI METONIOB (DMIIBTPOBAHUS U 1 OIIK-1.1-Y JI1.4 VYerHbIi onpoc
nepexpucraumiamu /Jlex/ 3132

33 M3ydeHne KOHCIIEKTa JICKIIUHA U pEeKOMEHIyeMOn 20 OIIK-1.1-Y JI1.4 Bonpocs! o
mutepartypsl. [loaroroBka k sx3ameny. /Cp/ 3132 paznery
Paznen 4. Paznenenue cmecu BelecTs
XpomaTorpagpuyecKuMu MeTOIAMHU

4.1 OCHOBBI, BO3MOXXKHOCTH ¥ OTPaHHYEHUS 0 Bomnpocs o
XpoMaTorpaguueckux MetoqoB /Tema/ paszeny.

Pemenne
3agad. OT4eTs
o
71a00paTOPHBIM
paboTam.
3amura
11a00paTOPHBIX
pabor.

4.2 DUNKO-XUMHUECKHE OCHOBBI 1 OIIK-1.1-Y JI1.4J12.1 YcerHblit onpoc
XpoMaTorpaguueckux MeTooB. PasHoBUIHOCTH 21022
meTonoB. /Jlex/

4.3 IIpoBeneHre OyMaXXHOW U TOHKOCTIOHHOM 1 OIIK-1.1-Y JI1.1 Pewenue 3amau
xpomarorpadun /TIp/ OIIK-5.1-3 | JI1.4J12.1J13.

OIIK-5.1-Y 1
OIIK-5.1-B 3132
4.4 Paznenenue cmecu BeniecTB METOIOM 2 OIIK-5.1-Y JI1.1 OTtyeTsl 1O
TOHKOCJIOHHOM Xpomartorpaduu /J1ab/ OIIK-5.1-B | JI1.4J12.1J13. | maGopaTopHBIM
YK-3.4-V 1 paboram.
YK-8.4-YV 21032 3amura
VYK-8.4-B 1a00paTOPHBIX
pabor.

4.5 Paznenenue cmecu BeniecTB METOIOM KOJIOHOUHOU 2 OIIK-5.1-Y J1.1 OT4eTs IO
xpomarorpaduu /J1ad/ OIIK-5.1-B | JI1.4J12.1J13. | mabGopaTopHbIM

YK-3.4-V 1 pabotam.

VK-8.4-Y 3132 3ammra

VK-8.4-B n1ab0opaTOpHBIX
pabor.

4.6 M3ydeHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn 25 OIIK-1.1-Y JI1.1 Bonpocsl o
mureparypbl. OhopmileHHE OTYETOB O VK-3.4-3 | JI1.4J12.1J13. pasneny
nabopatopHbIx pabdotax. [Toaroroska k VK-3.4-B 1
sk3ameny. /Cp/ VK-8.4-3 2132
Paznen 5. Xumnueckue cBSI3M B OPraHu4ecKuxX
BelecTBax

5.1 MexmonexynapHbie B3aumoaencTBusa. Cuisl Ban- 0 Bompocst o
Jep-Baanbsca. BogoponHsle cBA3H. paszeiny.
BHyTpUMOJICKYIIpHBIC B3aHMOACHCTBUSI. TectupoBanue.
KoBaneHtHbIe cBs3U. JJOHOPHO-aKIIENITOPHBIC
cBsi3u. DUBNKO-XUMHUUECKHE MTapaMeTPHI,
xXapakTepusyromme cBs3u. /Tema/

5.2 Cunel Ban-nep-Baansca. Bogoponasie 0,5 OIIK-1.1-Y JI1.2 YcrHbli onpoc
cs3u /Jlex/ JI1.4712.2

3132

5.3 M3ydeHune KOHCIIEKTa JIEKIUHA U pEeKOMEHTyeMOon 25 OIIK-1.1-Y J1.2 Bonpocsl o

mutepatypsl. [loaroroska k sx3zameny. /Cp/ J11.4J712.2 pasneny
J12.5
3132

Pazpnen 6. Dnexkrponnble 3pdexTnl B

OpraHHYecKnX BellecTBax

6.1 Crpoenue aroma yriaepoaa. ' ubpuauzanus aroma 0 Bomnpocs! o
yriepoaa. Curma- u [1u-cBszu. UHAYKTUBHBIH pasneny.
a¢dexT. [lenokann3anus dIeKTPOHOB. Pemenune
Me3somepHslit 3¢pdext. /Tema/ 3ajau.

6.2 WuaykruBHBIA 23QdexT. Jlenokanuzanus 1 OIIK-1.1-Y JI1.2 YceTHbli onpoc
2J1eKTpoHOB. Me3omepHbIit 3 dekt. /JIex/ JI1.4J12.2

0102




6.3 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 20 OIIK-1.1-y | JI1.2JI1.3 Bomnpocs! o
nauteparypsl. [loaroroBka k sx3ameny. /Cp/ JI1.4J12.2 pazneny.
J12.4J12.5
01032
Paznen 7. U3omepus opraHu4ecKHX
coeIMHEeHU

7.1 CrpykrypHas uzomepus. Tayromepus. 0 Bonpocs o
Crepeonzomepusi. JHAHTHOMEPHI U pasneiry.
nuactepeomepsl. Korgopmannu. /Tema/ Pemenue

3ajay.

7.2 Tayromepusi.. JHAHTHOMEPHI U THACTEPEOMEPHI. 1 OIIK-1.1-Y JI1.2 YcTHBIi onpoc
Kondopmarmu /Jlex/ JI1.4712.2

01032

73 ITocTpoenue crepeonzomepos. [locTpoeHue 1 OIIK-1.1-Y J1.3 Pemenue 3anau

npoeknuii Heromena /TIp/ JI1.4J12.4
3132
7.4 M3ydeHune KoHCIEKTa JISKIUHA U pEeKOMEHIyeMOn 24 OIIK-1.1-Y JI1.2 JI1.3 Bonpocs o
murepatypsl. [lonroroska k sx3ameny. /Cp/ JI1.4712.2 pasneny
J12.4J12.5
3132
Paznea 8. Knaccudukanus opranudeckux
BenecTB. [IpaBuiia HaMMeHOBaHUS 110
HomeHnkjaarype MIOITAK.

8.1 Knaccudukanus opraHH4ecKUX BELISCTB 10 0 Bomnpocs! o
(YHKIMOHANBEHBIM IpymmaMm. [IpaBrna pasneiry.
HaUMEHOBAHUS Pa3BETBICHHBIX HEIIMKIMUECKIX Pemrenne
MOJIEKYJI, IUKIMYECKUX MONeKyn. /Tema/ 3aj1ad4.

TectupoBanue.

8.2 Knaccudukarust opraHUuecKiX BEIIECTB MO 0,5 OIIK-1.1-Y JI1.2 YcTHBIi onpoc
(yHKIIMOHATBHEIM TpymnmaM. [IpaBuia JI1.4J12.2
HAaUMCEHOBAHUS Pa3BETBIICHHBIX HEIIMKINYECKHX 01032
MOJICKYJI, COSANHECHUH ¢ Pa300IeHHBIMU
[UKITaMH, COSIMHEHHBIMH [IUKIIaAMH, CTUPAHOBBIX
1 KOHICHCHUPOBaHHBIX [TUKINIECKUX
coenuueHuit. /Jlex/

8.3 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEHTyeMOit 27 OIIK-1.1-Y | J1.2J11.3 Bomnpocs! o
muteparypsl. [ToaroroBka k sk3ameny. /Cp/ JI1.4J12.2 paznerny

J12.4J12.5
01032
Pa3nen 9. [IpoMe:kyToUHas aTTECTANMSA

9.1 KontponbsHas padora /Tema/ 0

9.2 Brmonaenne KoHTpoabHOH paboTsl /Kp3/ 10 J1.4

9.3 3ayer ¢ oneHkoi /Tema/ 0

9.4 IMoxroroBka k 3auery /3a0/ 3,75 JI1.1J11.2

JI1.3
J11.4J12.1
J12.2712.4
JI2.5J13.1
JI3.2
3132
9.5 Cnauga 3auera /KP/ 0,25 J1.4 Hrorosoe
01022 TECTUPOBaHUE
Paznea 10. OcHOBHbIE HCTOYHUKH
YIJIEBOIOPO/IOB

10.1 OCHOBHBIE HCTOYHUKH yriieBogoponoB /Tema/ 0 Bonpocsl o

paznery

10.2 OCHOBHBIE HCTOYHHKH YIIIEBOIOPOIOB /JIek/ 1 OIIK-1.1-3 JI1.2 VYerHblil onpoc

JI1.4J12.3

01092




10.3 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 14 OIIK-1.1-3 JI1.2 Bomnpocs! o
nuteparypbl. [ToaroroBka k sx3ameny. /Cp/ JI1.4J12.3 pazneny
J12.5
01032
Pazpen 11. Yriaesogopoast
11.1 DJIEKTPOHHOE CTPOCHHUE, (HU3NIECKUE U 0 Bonpocs o
XMMHYECKHE CBONCTRA, MOTy4YeHHE, IPUMCHEHHE pasneiry.
yraesoxoponos /Tema/ Pemenne
3ama4. OTueTsl
o
71a00paTOPHBIM
paboram.
3ammura
11ab0opaTOPHBIX
pabor.
TectupoBanue.
11.2 DJIEKTPOHHOE CTPOCHHUE, (HU3NIECKUE U 1 OIIK-1.1-3 JI1.2 YcTHBIi onpoc
XMMHYECKUE CBOICTBA, MOMy4eHUE, IPUMEHEHUE OIIK-1.1-Y JI1.4J12.3
yriaeBoxoponoB /JIex/ OIIK-1.1-B 01032
11.3 XuMu4ecKue IpeBpalieHus yraesoaopoaos /J1ad/ 2 OIIK-1.1-B J1.1 Otuets! O
OIIK-5.1-Y JI1.4J13.1 1abopaTOPHBIM
OIIK-5.1-B J13.2 paboram.
VK-3.4-Y 0132 3ammra
YK-8.4-Y n1abopaTOpHBIX
YK-8.4-B pador.
114 M3ydeHune KOHCIEKTa JICKIIUHA U peKOMEHIyeMOn 26 OIIK-1.1-3 JIT.1J11.2 Bonpocs! o
nurepatypsl. OGopMIICHHE OTIETOB O OIIK-1.1-Y JI1.3 pasneny
nabopaTopHbIx padorax. [loarorosxa x OIIK-1.1-B JI1.4]12.3
sk3ameny. /Cp/ VK-3.4-3 2.4
VK-3.4-B JI2.5J13.1
YK-8.4-3 J3.2
21022
Paznen 12. OcHOBHBIE POU3BOAHBIE
YIJIEBOIOPO/IOB
12.1 DNeKTPOHHOE CTPOCHNUE, PU3NIECKHE H 0 Bonpocs! o
XUMHYECKHUE CBOICTBA, MONyYeHUE, IPUMEHEHUE pasneiry.
MIPOU3BOJIHBIX yrieBonopoaoB /Tema/ Pemenne
3ana4. OTueTs
o
nabopaTopHBIM
paboram.
3amura
1a00paTOPHBIX
pabor.
TectupoBanue.
12.2 DJEKTPOHHOE CTPOCHUE, (HU3NIECKUE H 1 OIIK-1.1-3 JI1.2 YcTHBIi onpoc
XUMHUYECKHUE CBOMCTBA, OIy4YEHHUE, IPUMEHEHHE OIIK-1.1-Y JI1.4J12.3
MIPOM3BOAHBIX YriieBooponos /Jlex/ OIIK-1.1-B 2152
12.3 XUMHAYECKUE MPEBPAILICHUS TIPOU3BOTHBIX 2 OIIK-1.1-B JI1.1 OTtyeTsl IO
yriieBogoponos /JIad/ OIIK-5.1-VY JI1.4J13.1 n1a00paTOpHBIM
OIIK-5.1-B JI3.2 paboram.
YK-3.4-V 2122 3amura
VYK-8.4-V 11a00paTOPHBIX
VYK-8.4-B pabor.
12.4 N3yueHne KOHCIEKTa JIEKIUH U pEKOMEHTyeMOit 30 OIIK-1.1-3 JI1.1 J11.2 Bonpocs! o
aurepatypsl. OpopMICHHE OTIETOB O OIIK-1.1-Y JI1.3 pasgeny
nabopatopHbIx padorax. Ilogroroeka k OIIK-1.1-B JI1.4J12.3
sk3ameny. /Cp/ VYK-3.4-3 J12.4
YK-3.4-B JI2.5J13.1
YK-8.4-3 JI3.2
21092
Paznen 13. IlpomeskyTouHas aTTecTAlUSA
13.1 Kontponsnas padora /Tema/ 0




13.2

Brimonaenne KOHTpoabHOM paboTsl /Kp3/

1.4

133

Dx3amed /Tema/

13.4

IMoxaroroBka k 3x3amMeny /Jk3aMeH/

3 8,65

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2 J12.3
2.4
J12.5J13.1
JI3.2
01022

13.5

KoncynsTuposanue nepen sk3ameHoM /Korc/ 3 2

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
2.4
JI2.5J13.1
JI3.2
01032

13.6

[punstue sx3amena /MKP/

3 0,35

1.4
31032

Hrorosoe
TECTUPOBaHHUE

5. OHEHOYHBIE MATEPHAJIBI 11O JUCIUIIJIMHE (MOAYJIIO)

(DOHII OLCHOYHBIX CPEICTB ITPUBEIACH B HpI/IHO)KeHI/II/I K pa60qel‘/'1 IporpaMmmMe TUCHUTUINHBI (CM. JOKYMEHT ((OHeHO‘{HLIe

MaTepualibl 1Mo JUCHUTIINHE «Opl"aHI/I‘IeCKaSI XI/IMI/IH»).

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

6.1. Pekomenayemas JuTeparypa

6.1.1. OcHoBHasi 1UTEpaTypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuecTso/
ron Ha3BaHHE
ObC
JI1.1 |bokoBa T. 1., Opranuyeckas XUMUS | IPAKTUKYM HoBocubupck: |2227-8397,
Kycakuna H. A, HoBocubupcku | http://www.ip
Bacunerosa 1. B. i rbookshop.ru/
rocyznapctBeHH | 64753 html
BIil arpapHbIi
YHUBEPCHTET,
3oInoroii Konoc,
2014, 140 c.
JI1.2 | Ia6apos 1O.C. Opranuyeckas Xumus : yueo CII6.: JIans, 978-5-8114-
2011, 848c. 1069-9, 1
JI1.3 |mom pen. H.C. Opraxnueckast XUMUsL. 3a1a4H 110 00LIEMY KypCy C PELICHHIMU: M.: BUHOM. 978-5-94774-
3eduposa B 2 4. : yue0. mocobue Jlabopartopust 757-7, 1
3HaHuH, 2013,
255c.
JI1.4 [TaBpmuenxosa, C. C. |Opraxmdeckas XuMus : yaeOHoe mocodue MuHCK: 978-985-7253
Pecnybnuxanck | -85-2,
WH MHCTHUTYT https://www.i
npocdeccuonan | prbookshop.r
BHOI'O u/134142.htm
o0pazoBaHus 1
(PUIIO), 2021,
267 c.
6.1.2. JlonoJHUTEIbHASA JUTEPATYypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuecTso/
ron Ha3BaHHE

ObC




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI2.1 |ITamkosa E. B., Xpomarorpadudeckrie METObI aHAIH3a : yaeOHOe Tocoore CraBpornonb: 2227-8397,
Bomnocosa E. B., Craspononsck | http:/www.ip
Mumyns A. H., uif rbookshop.ru/
Besruna 10. A, rocynapctBeHH |76128.html
I'masynosa H. H. bl arpapHbIi

YHUBEPCHUTET,

AI'PYC, 2017,

59c.

JI2.2 | Vereiok HO. A Jlexuu no oprannydeckoit xumun. Yacte 1. BBOAHBIN KOHIIEHTD Mockaa: 978-5-94836-

TexHochepa, 430-8,

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

JI2.3 | Versmmmok 1O. A Jlexuuu no opranudeckoi xumuu. Yacts 2. Xumus Mockaa: 978-5-94836-
YIJIEBOJOPOIOB. AIIKaHbI, aJKECHBI, aJIKUHBI U JUCHBL Texnocdepa, 467-4,

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

JI2.4 | Pe3nukos B. A. COopHUK 33124 U YIPAXKHEHHUH 10 OPTaHUTIECKOW XUMUHI CaHkT- 978-5-8114-

[etepOypr: 1634-9,

Jlansb, 2014, https://e.lanbo

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

JI2.5 |IIpecc U. A. OCHOBBI OPraHU4ECKON XUMUU JIJIsl CAMOCTOSITENIBHOrO n3yueHus: | CaHkr- 978-5-8114-

[eTepOypr: 1931-9,

Jlaus, 2016, http://e.lanbo

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

6.1.3. MeTtoguueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTso/
ron Ha3BaHUE
3BC
JI3.1 |lupsieB A.A. [Tpuemsbl paboTH B XUMHYECKOH JabopaTopuu : MeToauuecKue Pszanb: PULL ,
yKa3aHUs PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/1772
JI3.2 |JIebenes A.2., Opraxmdeckast XuMus : MeToan4ecKue yKa3aHus Pasanb: PULL ,
IupsieB A.A. PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/2182

6.2. Ilepeyennb pecypcoB HHGOPMAIIMOHHO-TeJIeKOMMYHHKAIIUOHHOI ceTu ""UnTepHeT"

D1 | DnexTpoHHO-OMOIMOTEYHAst cucTeMa «JIaHby, pexkuM JocTymna — ¢ 1robdoro kommbeiorepa PIPTY 6e3 mapos.

D2 | DnekTpoHHO-OMOMMOTeYHast cucteMa «[PRbooksy, pesxknM moctymna — ¢ moboro kommbetorepa PIPTY 6e3 mapois, u3 cetu

HUHTEPHET 110 ITapOJIto.

6.3 Hepeqeﬂb nporpaMmmMHoOro odecreueHus: v I/IH(l)OpMallHOHHl)IX CIIPaBOYHBIX CUCTEM

6.3.1 IlepeuyeHsp JIMIIEH3UOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOI0 IPOrPAMMHOI0 o0ecreyeHusi, B TOM YucJie

O0TEYECTBEHHOI'0 MPOU3BOACTBA

HaumenoBanue

OmneparmonHas cucrema Windows

KOMMCP‘ICCK&H JIMICH3UA

Kaspersky Endpoint Security

KOMMCP‘ICCK&?{ JIMICH3UA

Adobe Acrobat Reader

Csobomuoe ITO

OpenOffice

Csobomnoe ITO

Microsoft Visio

KOMMCp‘{CCKaH JIMIOCH3UA

Mozilla Firefox

CsoOoguoe 10




Microsoft Office

Kommepueckas nuueH3ust

BupryansHas naboparopus

Kommepueckas nuueH3ust

SMathStudio

CsoOonnoe I10

T-FLEX CAD VYuebHas Bepcus

CsoOonnoe 11O

6.3.2 TlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJIMHBI (MO YJIS)

315 yueOHO-aIMHHUCTPATUBHBIM Kopmyc. YydeOHas mabopaTropus, OCHAIlCHHas Ta0OpaTOpHBIM 00OpyHOBaHHEM,
MOMEILIEHUE JUIsl XpaHEeHUs ydeOHoro obopynoBanus CTeKIsHHas XMMHUe-CKas MOcyaa C IPUTEP-THIMU B3aHMMO3aMEHsiE-
MBIMH nuTH(amu, koi-0oHarpeBatemn Jkpoc ES-4100, denst BOSCH GHG 660 LCD n Makita HG651C; Y®-mamma
VL 6LC; memOpanHBIe Hacochl, BaKyyMHBEIH Hacoc Vakuubrand, po-tanmonssni wucmapurens IKA RV-10 digital;
ueHtpudpyra CM-12; nomsapumerp kpyroBoir CM-3, momspumerp mnomyaBTo-matudeckuil Atago POLAX 2L, pedpaxro-
MeTp UPD 454B2M, cnekrpodoromerp KDPK-3KM; Bechi Ohaus; MarHWTHBIE MENIAJIKH C IMO-AOTPEBOM W JATYUKOM
temmepatypsl  IKA C-MAG HS7; ycranoBka mapamiensHoro cuHTe3a Carousel rodleys Standard, aBToxmaB
buchiglasuster, renepa-top Bomopona I'BU-12A, repmocrar Julabo, no3aropst ognokanansasie BIOHIT.

Komriekt: naTepakTuBHas gocka Smart Board SB480iv u mpoextop V25.

MecTo JUIs IpertofaBa-Telsl, OCHAIIEHHOE KOMITBIOTEPOM.

321 y4eOHO-aAMUHHUCTPATHBHBIN KOpIyc. ydeOHas aygWTOpWS IUIS NPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO
TUMA, TPYIHOBBIX M WHAWBU-AYalbHBIX KOHCYIbTalMH, TEKYIIETO KOH-TPONS M MPOMEXKYTOUHOH aTTectanuu 44 mecTta,
npoektop Optima EW775, oskpaH, MapkepHas [OCKa, MECTO JJIsi IIPEMOJaBaTelisi, OCHAIICHHOE KOMITBIOTEPOM,
XHUIKOCTHBIN Xpoma-Torpad Craitep nu UK @ypre-criexrpomerp ®CM2202

328 yueOHO-aAMHHMCTPATHUBHBIA Kopmyc. 11 pabGoumx wmect (kom-mbrorepHbrii kmacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOYEHHsT K ceTH «VIHTepHeT» M obecredyeHneM JOCTy-lla B JJIEKTPOHHYIO HH-(OPMAlMOHHO-
oOpasoBarenbHyto cpeny PIPTY

8. METOANYECKHUE MATEPUAJIBI 1O JUCIUIIVIMHE (MOAYJIIO)

Meroandeckue yka3aHus IpUBeIeHbI B [IpunoskeHnu k pabodeit mporpaMme AUCIUTLTHHEL

Onepatop 340 000 "KomnaHus "TeHzop"
JOKYMEHT MOAMUCAH SAEKTPOHHOW NOAMUCHIO

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

KA®E[PbI

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

BbIMYCKAIOLLIEN

KA®EPbI




