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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):

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: 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 | Yuebnas npakTuka

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

2.2.1 | TeopeTuueckne OCHOBBI XUMHUECKON TEXHOJIOIUU IIPUPOJHBIX SHEPTOHOCUTEIEH U YIIIEPOAHBIX MaTEPUAIIOB

2.2.2 | XuMHuecKasi TEXHOJIOT s IIPUPOAHBIX SHEPIrOHOCUTENEH U YIIIEPOIHBIX MaTeprajoB

2.2.3 | Ilpon3BoaCcTBEHHAs IPaKTHKA

2.2.4 | XuMHus IPUPOJTHBIX IHEPTOHOCUTEIICH

2.2.5 | TexHonornyeckas (MIPOEKTHO-TEXHOJIOTHYECKAs )TPAKTHKA

2.2.6 | HayuHo-uccrnenoBarenbckas padboTta

2.2.7 | [loaroToBka K MpoLeAype 3allUThl | 3aIUTa BBITYCKHOH KBATN(HUKAIIOHHOH PabOThI

2.2.8 | IlpepunioMHast IpakTUKa

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 COLIMANBHOIO B3aMMOJECHCTBUS

YMmeTh

pacrpeneNsiaTh Harpy3Ky MEXIy WICHAMH KOJUIEKTUBHA TPH MPOBEICHHH XHMHUYIECKUX JKCTIEPUMEHTATLHBIX PadoT
Baanern

HaBBIKAMH YPETYTHPOBaHHUS KOH(MIMKTHBIX CHUTYaIldil MPH COBMECTHOW pabOThI KOJUIEKTHBA

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 TIOBSICHUS B XMMUYIECKOW J1abOpaTOPHH, TEXHUKY 0E30MacHOCTH

Ymernb

OpPraHN30BaTh XUMHUUECKHH HKCIEPUMEHT C YI€TOM IMPaBUJI TEXHUKU OE30MACHOCTH U MOXKAPHOH 0e30macHOCTH
Baanern

HaBBIKAMH PEarupoOBaHUs HA TOCIIEACTBUS HEKOHTPOIUPYEMOIO XOJla XUMHUYCCKON PeaKIiu

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

CHOCOOBI TIOTy9IEeHHUSI OPTaHUYECKUX COSAWHEHHN W3 OCHOBHBIX MCTOYHHKOB YIJIEBOJIOPONIOB HMCXOMS M3 KOH(PUTY-paIlvH,
9JIEKTPOHHOTO CTPOCHMS U (PU3MYECKHX CBOKMCTB MPOLYKTa

YMmeTh

OIPEIEINSATh KOHPUTYPAITUI0 MOJICKYJIbI, HATHYHME DIIEKTPOHHBIX 3()(HEKTOB W MX BIUSHHE, TUIl XUMHICCKOW CBS3H U
MIPUHAJJIEKHOCTh BELIECTBA K Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCTUHEHUH

Baanern

HaBBIKAMH COCTABJICHUSI HanOOJiee PaIlMOHATBHBIX ICTIOYCK XUMHUECKUX PEAKIMH C MEIbI0 MOTYUeHHsS KOHEYHOro MPOIyKTa U3
HCXOJIHOTO BENIECTBA

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 JIaOOPaTOPHYIO IOCYAY, TEXHOJIOTHUECKUE M aHAIUTHYECCKHE MPUOOPEI, UCIONb3yeMbIe B T1a00paToOpHsX,
OCYLIECTBIISIIOIMX XHMMHYECKHE MPEBPAIEHHs] OPraHMYECKHX BEIIECTB, CHOCOObI N3MEPEHHMs C y4eTOM TPeOOBaHMH TEXHHMKH
Ge3omacHoOCTH

Ymerns

cobupatb OCHOBHBIE Ja0OPAaTOPHBIE YCTaHOBKHU, MPOBOAUTH 3aMyCK TEXHOIOTHYECKUX MPHOOPOB, HAOIIOJCHNE H U3MEPEHMUS,
9KCIIEPUMEHT PYKOBOJCTBYSICH IPaBHJIAMHU OE30IIaCHOCTH, a TAKKE YMETh IPH HEOOXOAMMOCTH OKa3bIBAaTh ITOMOIIb MOCTPa/JaBLIEMy
B J1Ta0OpaTOPHUSX, OCYIIECTBIIONINX XUMHIECKUE PEBPAIICHNS OPTaHUIECKIX BEUISCTB

Baanern

HaBbIKaMU 0E30M1aCHOT0 HAOIIOJEHHS 33 XOIOM NPOTEKaHUS (PU3MYECKUX U XMMUYECKUX PEaKluii, a TAkKe NU3MEPEHUs
AHAJIINTUYECKOTO CHTHAJIa B JTAOOPATOPHAX, OCYIIECTBISIONIMX XMMHYIECKHE MIPEBPAIICHNSI OPraHMIECKUX BEIECTB

B pesyabTare ocBoeHUS JMCHUIIMHBI (MOAYJI1) 00YUYAIOIIMIiCS 10IKEH

3.1 |3nars:

3.1.1 | oCHOBHBIE KITaCChl OPraHUYECKUX COSTUHEHUM, UX IEKTPOHHOE CTPOSHUE, PU3HUECKHE U XHUMHUUYECKIE CBOMCTBA, a TAKKE
CIOCOOBI MX MONTyIEHHS

3.1.2 | crioco0B!I obecTieueHNs BBITIOTHEHHS YCIOBHH TPOTEKAHUS XUMHIECKIX PEaKIIIi

3.1.3 | npaBwIia MOBeIeHUS B JTAOOPaTOPHHU, TEXHUKY O€30ITaCHOCTH, OCHOBHYIO JTA0OPATOPHYIO IMTOCY/TY, TEXHOJIOTHIESCKUE U
aHATUTHYECKHUE TIPUOOPHI, HCTIONB3YEMBIE B JIA0OPATOPHSX, OCYIISCTBITIONINX XUMIUUECKHIE PEBPALICHUST OPTAaHUTIECKAX
BEILIECTB

3.2 | YmeTh:

3.2.1 MIPOBOAUTH ONI€pau NPEBPAMICHUSA XUMUYCCKUX BCIIECTB B J'Ia60paT0pI/II/I COIJIaCHO 3aJaHHBIM MCTOOUKAM

3.2.2 | cobupaTs 1a00paTOpPHBIE YCTAHOBKH IS Pa3JIeTICHIUS CMECH OPTaHWIECKHX BEIIECTB U ITPOBOJUTE UX Pa3JIelcHue

323 IPOBOAUTD 3aITyCK TEXHOJIOT'MICCKUX HpI/I60pOB, MOPOBOAUTD I'payUPOBKY aHAJIMTUICCKUX HpI/I60pOB corjiaCHO
3aJJaHHBIM MCTOJUKaM

3.3 | Biaagern:
3.3.1 | HaBBIKAMU MTOTYYEHUS, BBIACICHNUS M HACHTH(UKAIINH BEIIECTB B PE3YIbTATE IPOTEKAHIS XUMHIUECKOH 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, BO3MOKHOCTH U OTPaHUYEHHUS] METOJIOB 4 0 Bormpocer o
neperonku /Tema/ paszgeny.
Otuetsl o
71a00paTOPHBIM
paboTam.
3arura
11a60paTOPHBIX
pabor.

1.2 Du3UUEeCKre OCHOBBI METO/A IIEPETOHKU. 4 2 OIIK-1.1-Y J1.3 VYernbli onpoc
Bosmoxuoct metona /JIex/ 21032




1.3 YceTaHOBKM U1l IPOBEAEHUS IPOCTON U 2 OIIK-1.1-Y JI1.3J13.1 Pemenune 3anau

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

1.4 Pa3nenenue cmecu BeniecTB METOIOM MPOCTON 4 OIIK-5.1-Y JI1.3J13.1 Oruer no

neperonku /JIa6/ OIIK-5.1-B 01032 nabopaTOpHOH
VK-3.4-V pabore.
YK-8.4-Y 3amura

YK-8.4-B 1ab0paTOpHOH
paboTHI.

1.5 Pa3nenenue cmecu BelIECTB METOIOM 4 OIIK-5.1-Y JI1.3J13.1 Oruer 1o
(dpakunonHo# neperonku /J1ad/ OIIK-5.1-B 21322 nabopaTopHOit

YK-3.4-V pabore.

YK-8.4-YV 3amura

VYK-8.4-B nabopaTopHOit
paboThI.

1.6 M3ydeHune KOHCIIEKTa JICKIIMA U peKO-MEHIyeMOM 16 OIIK-1.1-Y JI1.3 Pemenne
mutepatypsl. OdopmileHHE OTYETOB O YK-3.4-3 2122 MIPUMEPOB.
naboparopHbix padorax. [Togroroska k YK-3.4-B Bonpocsl o
sk3ameny. /Cp/ VYK-8.4-3 pasaeny. OTuer

o
nabopatopHoit
pabore.
Paznea 2. Pasznesienne cMecH BewmecTs MeTO10M
IKCTPAKIUHU
2.1 OCHOBBI, BO3MOYKHOCTH U OTPaHUYEHHUS METOA 0 Bompocer o
skcTpakuun /Tema/ paszgeny.
OTueTs! IO
71a00paTOPHBIM
paboTam.
3arura
11a60paTOPHBIX
pabor.

2.2 ®duznyeckre OCHOBBI METO/1a )KUIKOCTHOM 2 OIIK-1.1-Y J1.3 VYerHbli onpoc
aKkcTpakiuu /JIex/ 21932

2.3 IIpoBeneHnE KUAKOCTHON IKCTPAKIIUU TIPH 2 OIIK-1.1-Y JI1.3J13.1 YcTHBIi onpoc
TIOMOIIHY JeJIMTETHHON BOPOHKH U arrapara OIIK-5.1-3 21022
Coxkcnera /TIp/ OIIK-5.1-Y

24 BelneneHue BelecTsa METOIOM 3KCTPAKLIMU IPU 4 OIIK-5.1-Y JI1.3]13.1 Otuets! O
TTOMOIIH JeTUTEIbHON BOpoHKH /J1ab/ OIIK-5.1-B 21032 1abopaTOPHBIM

YK-3.4-V paboram.

YK-8.4-Y 3amuTa

VK-8.4-B 1a60opaTOpHBIX
pabor.

2.5 Brinenenue BemecTs METOIOM SKCTPAKIMH TIPH 4 OIIK-5.1-Y JI1.3J13.1 OTtyeTsl 1O
oMo anmapara Cokciera /J1a6/ OIIK-5.1-B 2122 nabopaTopHBIM

YK-3.4-V paboram.

YK-8.4-YV 3amura

VK-8.4-B n1abopaTOPHBIX
pabor.

2.6 M3ydeHune KoHCIIEKTa JIEKIUHA U pEeKOMEHTyeMOon 16 OIIK-1.1-Y J1.3 Bonpocsl o
mutepatypbl. OdopmIleHHE OTYETOB O YK-3.4-3 2132 pasneny
nabopatopHbIX padoTax. [ToaroroBka K YK-3.4-B
sk3ameny. /Cp/ YK-8.4-3
Pazpnen 3. Paznenenue cMecu BelecTs
MeToAaMH (PHILTPOBAHMS U
nepeKpuCTAIN3ANNH

3.1 OCHOBBI, BO3MOXKHOCTH U OIPAaHUYEHHUS] METOJIOB 0 Bonpocsl o
¢uIbTpOBaHMA U NepeKpucTaum3anmy /Tema/ pasneny

3.2 Ou3nUECKre OCHOBBI METONIOB (DMIIBTPOBAHUS U 2 OIIK-1.1-Y J1.3 VYerHbli onpoc
nepekpuctaiusanuu /JIex/ 21932

33 YcTaHOBKH 115 TIPOBEACHUS (QHIBTPOBAHUS U 2 OIIK-1.1-Y JI1.3J13.1 YcTHBII onpoc
nepekpucrautusanun /I1p/ OIIK-5.1-3 2122

OIIK-5.1-Y

34 M3ydeHune KoHCIeKTa JIEKIUH U peKOMEHTyeMOon 8 OIIK-1.1-Y J1.3 Bonpocsl o

nauteparypsl. [ToaroroBka k sx3ameny. /Cp/ 2132 pasneny




Paznen 4. PaznejieHne cMecH BellecTB
XpoMaTorpauyecKMMH MeTOIaAMH

4.1 OCHOBBI, BOBMOXKHOCTH ¥ OIpaHUYCHUS 0 Bonpocs! o
xpomarorpaduaecknx MetonoB /Tema/ paszeiry.
Pewenne
3a1a4. OTueTsl
o
71a00paTOPHBIM
paboram.
3ammra
11a00paTOPHBIX
pabor.

4.2 DU3NKO-XUMHUECKHE OCHOBBI 2 OIIK-1.1-Y JI1.3J12.1 YerHblit onpoc
XpOMaTorpauecKux MeTo/0B. Pa3HOBHIHOCTH 2132
MeTonoB. /JIex/

4.3 IIpoBenenre OyMa)xXHOW U TOHKOCTIOHHOM 2 OIIK-1.1-Y | JI1.3J12.1J13. | Pemenue 3anau
xpomatorpaduu /IIp/ OIIK-5.1-3 1

OIIK-5.1-Y 2122
OIIK-5.1-B

4.4 IToxaroroBka 1a00paTOPHOA YCTAHOBKH JIST 2 OIIK-1.1-Y | JI1.3J12.1J13. | Pemenue 3anau

KOJIOHOYHOM JKUIKOCTHON xpomartorpaduu /IIp/ OIIK-5.1-3 1
OIIK-5.1-Y 21022
4.5 Pasnenenne cMecu BelecTB METOLOM 4 OIIK-5.1-Y | JI1.3J12.1J13. OTueTsl 110
TOHKOCJIOHHOM Xpomartorpaduu /J1ab/ OIIK-5.1-B 1 nabopaTopHBIM
YK-3.4-V 2122 paboram.
VK-8.4-Y 3amura
YK-8.4-B 1a00paTOPHBIX
pabor.

4.6 Paznenenue cmecy BEmecTB METOOM KOJIOHOYHOMN 4 OIIK-5.1-Y | JI1.3J12.1JI3. OtueTsl o
xpomatorpaduu /J1ad/ OIIK-5.1-B 1 n1a0opaTopHBIM

VYK-3.4-V 21322 paboram.

YK-8.4-Y 3amura

VK-8.4-B nabopaTOpHBIX
pabor.

4.7 M3y4eHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn 16 OIIK-1.1-Y | JI1.3J12.1JI3. Bonpocsl o
muteparypbl. OhopmileHHE OTIETOB O YK-3.4-3 1 pasneny
nabopatopHbIx padoTax. [Toaroroska K YK-3.4-B 2122
sk3ameny. /Cp/ YK-8.4-3
Pazgea 5. Xumudeckue CBsi3u B OPraHH4eCKUX
BelIecTBax

5.1 MexmonexynsapHbie B3aumoaencTBusa. Cuisl Ban- 0 Bonpocs o
nep-Baansca. BonoponHsle cB3U. paszeiny.
BryTrprMonexysspHble B3aUMOIECHCTBUS. TectupoBanue.
KoBanenrtusle cBsi3u. JJoHOpHO-aKLENTOPHbBIE
cBsi3U. DUBNKO-XUMHUUECKHIE MTapaMeTPHI,
xapakTepusyromme cBs3u. /Tema/

5.2 Cunel Ban-gep-Baansca. Bogopoansie 2 OIIK-1.1-Y JI1.1 YceTHbli onpoc
cs3u /JIex/ JI1.3J12.2

3132

5.3 M3ydeHune KoHCIIEKTa JICKIUHA U PEeKOMEH IyeMOn 12 OIIK-1.1-Y JI1.1 Bonpocs o

nurepatypsl. [lonroroska k sx3ameny. /Cp/ JI1.3]12.2 paszneny
JI2.5
3132

Pazpnen 6. DnexkrpoHnble 3pdexTnl B

OpraHnYecKUX BellecTBax

6.1 Crpoenue aroma yriaepoaa. I ubpuauszamus aroma 0 Bomnpocs o
yriepoaa. Curma- u [1u-cBsizu. MTHAYKTUBHBIMA paszeny.
a¢hdexT. Jlenokann3aus IeKTPOHOB. Pemenue
Mesomephsrii d3pdexr. /Tema/ 3azad.

6.2 WuaykruBHbI 23QdexT. Jlenokanuzanus 2 OIIK-1.1-Y JI1.1 VYerHbIi onpoc
3eKTpoHOB. Me3omepHbIii apdekt. /JIex/ JI1.3712.2

3132

6.3 VHIyKTHBHBIN 1 Me30MEpPHBIH A QEKTH ¥ 2 OIIK-1.1-Y JI1.2 Pemenue 3anau
OCHOBHBIX KJIACCOB OPTaHUYECKHX JI1.3]12.4
coenunennit /IIp/ 21032




6.4 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 12 OIIK-1.1-Y | JIL.1 JI1.2 Bomnpocs! o
nauteparypsl. [loaroroBka k sx3ameny. /Cp/ JI1.3J12.2 pazneny.
J12.4J12.5
01032
Paznea 7. U3omepusi opraHu4ecKux
coeUHEeHMIT

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

3ajay.

7.2 Tayromepusi.. JHAHTHOMEPHI U THACTEPEOMEPHI. 2 OIIK-1.1-Y JI1.1 YcTHBIi onpoc
Kongopmannu /JIex/ JI1.3J12.2

01032

7.3 IToctpoenue crepeonsomepoB. [locTpoenue 2 OIIK-1.1-Y J1.2 Pewrenue 3amau

npoeknuii Heromena /TIp/ JI1.3712.4
3132
7.4 M3ydeHune KoHCIEKTa JISKIUHA U pEeKOMEHIyeMOn 16 OIIK-1.1-Y JIT.1J11.2 Bonpocs o
murepatypsl. [lonroroska k sx3ameny. /Cp/ JI1.3712.2 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 Pemenune
MOJIEKYJI, IUKIMYECKUX MONeKyn. /Tema/ 3aj1ad4.

TectupoBanue.

8.2 Knaccudukarust opraHUuecKiX BEIIECTB MO 2 OIIK-1.1-Y JI1.1 YcTHBIi onpoc
(yHKIHOHANBEHBIM Ipynmam. [Ipasmna JI1.3712.2
HAaUMCEHOBAHUS Pa3BETBIICHHBIX HEIIMKINYECKHX 01032
MOJICKYJI, COSANHECHUH ¢ Pa300IeHHBIMU
[UKITaMH, COSIMHEHHBIMH [IUKIIaAMH, CTUPAHOBBIX
1 KOHICHCHUPOBaHHBIX [TUKINIECKUX
coenuueHuit. /Jlex/

8.3 [IpaBusa HauMeHOBaHUsI Pa3BETBICHHBIX 2 OIIK-1.1-Y | JIL.1JI1.2 | Pemenue 3agay
HEUWKINYECKUX MOJIEKYII, COeIMHEHUH C JI1.3J12.2
Ppa300IIeHHBIMI IUKJIAMH, COSANHEHHBIMH J12.4
LIMKJIaMU, CIIMPAHOBBIX Y KOHJAEHCHPOBAaHHBIX 21032
HUKITHYECKUX coequueHui. /TIp/

8.4 M3ydeHne KOHCIEKTa JICKIIUHA U pEeKOMEHIyeMOn 27 OIIK-1.1-Y JIT.1J11.2 Bonpocsl o
nurepatypsl. [lonroroska k sx3ameny. /Cp/ JI1.3]12.2 paznery

J12.4 J12.5
2132
Paznen 9. [Ipome:xyTounasi arrecranus
9.1 3auer c orenkoit /Tema/ 0
9.2 Ioaroroka k 3auery /3a0/ 8,75 JI1.1 JI1.2
JI1.3J12.1
J12.2712.4
J12.5713.1
JI3.2
3132
9.3 Cnaya 3auera /UKP/ 0,25 JI1.3 HroroBoe
01032 TECTUPOBaHHE
Paznen 10. OcHOBHBIE HCTOUHMKH
YIJIEBOIOPO/IOB

10.1 OCHOBHBIE UCTOYHUKH yriieBoaoponoB /Tema/ 0 Bonpocs! o

paznery

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

JI1.3J12.3

31092




10.3 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 3 OIIK-1.1-3 J1.1 Bomnpocs! o
nuteparypbl. [ToaroroBka k sx3ameny. /Cp/ JI1.3J12.3 pazneny
J12.5
01032
Pazpen 11. Yriaesogopoast
11.1 DeKTPOHHOE CTPOCHUE, PU3NIECKHE H 0 Bonpocs! o
XUMHYECKHE CBOMCTBA, TONyIeHUE, IPUMEHEHUE pasneiry.
yraesoxoponos /Tema/ Pemenne
3ama4. OTueTsl
o
71a00paTOPHBIM
paboram.
3amura
11a60paTOPHBIX
pabor.
TectupoBanue.
11.2 DJIEKTPOHHOE CTPOCHHUE, (HU3NIECKUE U 6 OIIK-1.1-3 JI1.1 YcTHBIi onpoc
XUMHUYECKHUE CBOMCTBA, IOITy4YeHUE, IPUMEHEHHE OIIK-1.1-Y JI1.3J12.3
yriaeBoxoponoB /JIex/ OIIK-1.1-B 01032
11.3 DNEeKTpOHHOE CTPOeHUE, HU3NIECKUE U 12 OIIK-1.1-3 JI1.1 JI1.2 | Pemenue 3amau
XUMHUYECKHE CBOICTBA, MONyYeHUE, IPUMEHEHUE OIIK-1.1-Y JI1.3J12.3
yraesonoponos /I1p/ OIIK-1.1-B 2.4
0132
114 XuMHUUECKHe PeBpalleHns yriaeBoaoponos /J1ad/ 4 OIIK-1.1-B JI1.3J13.1 OT4eTs IO
OIIK-5.1-Y JI3.2 nabopaTopHBIM
OIIK-5.1-B 21322 pabotam.
YK-3.4-Y 3amura
YK-8.4-Y 1ab0opaTOpHBIX
YK-8.4-B pabor.
11.5 M3ydeHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn 12 OIIK-1.1-3 JIT.1J11.2 Bonpocs! o
nutepatypsl. OGopMIIeHHE OTIETOB O OIIK-1.1-Y JI1.3J12.3 paszneny
nabopaTopHbIx pabdotax. [Toarorosxka x OIIK-1.1-B 2.4
sk3ameny. /Cp/ VK-3.4-3 JI2.5J13.1
VYK-3.4-B JI3.2
YK-8.4-3 01032
Paznen 12. OcHOBHBIE IPOU3BOIHbIE
YIJIEBOIOPO/IOB
12.1 DNEKTPOHHOE CTPOCHUE, PU3NIECKHUE U 0 Bonpocsl o
XUMHYECKHE CBOMCTBA, MONyIeHUE, IPUMEHEHUE pasneiry.
MIPON3BOIHBIX yrieBonopoaoB /Tema/ Pemenue
3ama4. OTueTsl
o
71a00paTOPHBIM
paboTam.
3arura
11a60paTOPHBIX
pabor.
TectupoBanue.
12.2 DNEKTPOHHOE CTPOCHUE, PU3NIECKHUE U 8 OIIK-1.1-3 JI1.1 YcrHbli onpoc
XUMHUYECKHE CBOMCTBA, TIOIy4YEHHUE, IPUMEHEHHE OIIK-1.1-Y JI1.3J12.3
TIPOM3BOHBIX YriieBomoponos /Jlek/ OIIK-1.1-B 2122
12.3 DJNEeKTPOHHOE CTPOCHUE, (GU3NIECKUE U 20 OIIK-1.1-3 JI1.1JI1.2 | Pemenue 3amau
XUMHUYECKHE CBOICTBA, MONy4eHUE, IPUMEHEHUE OIIK-1.1-Y JI1.3J12.3
MPOM3BOAHBIX yriieBomoponos /IIp/ OIIK-1.1-B J12.4
3132
12.4 XUMHAYECKHUE MPEBPAILLIEHUS TIPOU3BOTHBIX 4 OIIK-1.1-B JI1.3J13.1 OrtueTsl o
yrieBogoponos /J1ab/ OIIK-5.1-Y JI3.2 1a00paToOpHBIM
OIIK-5.1-B 21322 paboram.
VK-3.4-Y 3amura
VK-8.4-Y 11a00paTOPHBIX
YK-8.4-B pabor.




12.5

sk3ameny. /Cp/

W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 5
auteparypbl. OopmileHHE OTYETOB O
nabopatopHbIX padorax. IToaroroBka 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
JI1.3J12.3
J12.4
JI2.5J13.1
JI3.2
3192

Bomnpocs! o
pasneny

Paznen 13. IlpomeskyTouHas aTTecTaAlUsA

13.1

Ox3ameH /Tema/

13.2

IToaroroBka k 3K3aMeHy /DKk3aMeH/

5 44,65

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

133

KoncynsrupoBanue nepen sx3amenoM /Kuc/ 5 2

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

13.4

Ipunstue sx3amena /MKP/

5 0,35

J1.3
01032

Hrorosoe
TECTHUPOBaHHE

5. OHEHOYHBIE MATEPHAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

d)OHJI OLCHOYHBIX CPCACTB IIPUBCACH B HpI/IJ'IO)KeHI/II/I K pa60qel71 nporpaMme IUCHUTUINHBI (CM. JAOKYMCHT «OHCHO‘{HBIC

MaTepurualibl 1O JUCHUTIINHE ((Opl"aHI/I‘IeCKaSI XI/IMI/IH»).

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

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JauTepaTypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuecTro/
rox Ha3BaHUE
3BC
JI1.1 |Ia6apos FO.C. Oprannueckast XUMus : yueo. CIIb.: Jlans, 978-5-8114-
2011, 848c. 1069-9, 1
JI1.2 | mox pen. H.C. Oprannyeckas XuMusl. 3aJ1a4u 110 00IIeMY KypCy ¢ PEeIICHUSMHE: M.: BUHOM. 978-5-94774-
3ecduposa B 2 4. : yueb. mocobue Jlabopartopust 757-7, 1
3HaHui, 2013,
255c.
JI1.3 |T'aBpuuenkosa, C. C. OpraHmgeckast XUMUS : yaeOHoe mocodue MuHck: 978-985-7253
Pecnybnukanck | -85-2,
Wi UHCTUTYT https://www.i
npodeccuonan | prbookshop.r
BHOTO u/134142.htm
o0pazoBaHus 1
(PUIIO), 2021,
267 c.
6.1.2. Jlono/iHuTeIbHAA IUTEPATypa
Ne ABTOpBI, COCTaBUTEIN 3arnaBue WznarensctBo, | KommuecTo/
rox Ha3BaHUE

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 10:23 (MSK) MNpocTas noanuce
3ABEAYOLLMM BacunbeBuy, 3aBeaytowmii kadeaport XT

BbIMYCKAIOLLIEN

KA®EPbI




