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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):

cm.npen., Jlviznoea M.B.

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

YTBEPXACHHOTO YYEHBIM cOBETOM By3a oT 24.04.2026 mpotokon Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokoin ot 28.04.2026 r. Ne 3
Cpox netictBus mporpammsl: 20262030 yu.r.
3aB. xadenpoit Bopodbsena E.B.



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

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2028-2029 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2030r. 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 | JI1.3J11.4 VYernbli onpoc
Bosmoxuoct metona /JIex/ 21032




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

(dpaxunonHoi neperonku /I1p/ OIIK-5.1-3 JI1.4J13.1
OIIK-5.1-Y 3132

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

neperonku /JIa6/ OIIK-5.1-B JI1.4J13.1 nabopaTOpHOH
VK-3.4-V 2132 pabore.
YK-8.4-Y 3amura

YK-8.4-B 1ab0paTOpHOH
paboTHI.

1.5 Pa3nenenue cmecu BelIECTB METOIOM 4 OIIK-5.1-Y JI1.3 Oruer 1o
(dpakunonHo# neperonku /J1ad/ OIIK-5.1-B JI1.4713.1 nabopaTopHOit

YK-3.4-V 2122 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 JI1.3J11.4 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 OIK-1.1-y | JI1.3J11.4 VYerHbli onpoc
aKkcTpakiuu /JIex/ 21932

2.3 IIpoBeneHnE KUAKOCTHON IKCTPAKIIUU TIPH 2 OIIK-1.1-Y JI1.3 YcTHBIi onpoc
TIOMOIIHY JeJIMTETHHON BOPOHKH U arrapara OIIK-5.1-3 JI1.4J13.1
Coxkcnera /TIp/ OIIK-5.1-Y 01032

24 BelneneHue BelecTsa METOIOM 3KCTPAKLIMU IPU 4 OIIK-5.1-Y JI1.3 Otuets! O
TTOMOIIH JeTUTEIbHON BOpoHKH /J1ab/ OIIK-5.1-B JI1.4J13.1 1abopaTOPHBIM

YK-3.4-V 21322 paboram.

YK-8.4-Y 3amuTa

VK-8.4-B 1a60opaTOpHBIX
pabor.

2.5 Brinenenue BemecTs METOIOM SKCTPAKIMH TIPH 4 OIIK-5.1-Y JI1.3 OTtyeTsl 1O
oMo anmapara Cokciera /J1a6/ OIIK-5.1-B JI1.4713.1 nabopaTopHBIM

YK-3.4-V 2122 paboram.

YK-8.4-YV 3amura

VK-8.4-B n1abopaTOPHBIX
pabor.

2.6 M3ydeHune KoHCIIEKTa JIEKIUHA U pEeKOMEHTyeMOon 16 OIK-1.1-y | JI1.3J11.4 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 OIK-1.1-y | JI1.3J11.4 VYerHbli onpoc
nepekpuctaiusanuu /JIex/ 21932

33 YcTaHOBKH 115 TIPOBEACHUS (QHIBTPOBAHUS U 2 OIIK-1.1-Y JI1.3 YcTHBII onpoc
nepexpuctammzamn /Ilp/ OIIK-5.1-3 JI1.4J13.1

OIIK-5.1-Y 01032

34 M3ydeHune KoHCIeKTa JIEKIUH U peKOMEHTyeMOon 8 OIK-1.1-Y | JI1.3J11.4 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 DU3UKO-XMMUYECKHAE OCHOBbI 2 OIIK-1.1-Y JI1.3 VYerHsli onpoc
XpOMaTorpauecKux MeTo/0B. Pa3HOBHIHOCTH JI1.4J12.1
MeTonoB. /JIex/ 21322

4.3 IIpoBenenre OyMa)xXHOW U TOHKOCTIOHHOM 2 OIIK-1.1-Y JI1.3 Pemenue 3amau
xpomarorpacduu /TIp/ OIIK-5.1-3 | JI1.4J12.1J13.

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

4.4 IToxaroroBka 1a00paTOPHOA YCTAHOBKH JIST 2 OIIK-1.1-Y JI1.3 Pemenue 3amau

KOJIOHOYHOM KUJKOCTHOM Xpomatorpaduu /IIp/ OIIK-5.1-3 | JI1.4J12.1J13.
OIIK-5.1-Y 1
3132
4.5 Paznenenue cmecu BeUiecTB METOIOM 4 OIIK-5.1-Y JI1.3 OTtyeTsl O
TOHKOCJIOHOI Xpomarorpaduu /J1ab/ OIIK-5.1-B | JI1.4J12.1J13. | maGopaTopHBIM
YK-3.4-V 1 paboram.
YK-8.4-Y 21032 3amuTa
VK-8.4-B TabopaTOpHBIX
pa0or.

4.6 Pazgenenue cMecu BENIECTB METOIOM KOJIOHOYHOM 4 OIIK-5.1-Y JI1.3 OTt4eTsl IO
xpomatorpaduu /J1a6/ OIIK-5.1-B | JI1.4J12.1J13. | maGopaTopHbIM

YK-3.4-V 1 paboram.

YK-8.4-Y 2122 3amura

YK-8.4-B 11a00paTOPHBIX
pabor.

4.7 M3ydeHune KoHCIIeKTa JICKIUHA U peKOMEHIyeMOn 16 OIIK-1.1-Y JI1.3 Bonpocs o
mureparypsl. OdhopmileHHE OTYETOB O VK-3.4-3 | JI1.4J12.1J13. pasneny
nabopatopHbIx pabdotax. [Toaroroska k YK-3.4-B 1
sk3ameny. /Cp/ YK-8.4-3 2192
Paznen 5. XumMnyeckune cBSI3M B OPraHu4YecKUX
BeleCTBax

5.1 MexMonekynsipabie B3aumoaencTeus. Cribl Ban- 0 Bonpocst o
nep-Baanbsca. Bogopoassle cBs3u. pazzeny.
BHyTpUMOJICKYIApHEIC B3aHMOACHCTBUS. TectupoBanue.
KoBanenrtusle cBsi3u. JJoOHOPHO-aKIENTOPHBIE
cBsi3u. PUBNKO-XUMHUUECKHE TapaMeTphl,
xXapakTepusyromme csi3u. /Tema/

5.2 Cunel Ban-nep-Baansca. Bonoponasie 2 OIIK-1.1-Y JIT.1JI1.3 YcTHBIi onpoc
cBsizu /Jlex/ JI1.4712.2

01032

53 M3ydeHune KoHCIIEKTa JIEKIUH U pEeKOMEH,TyeMOon 12 OIIK-1.1-y | JI1.1JI1.3 Bonpocsl o

auteparypsl. [ToaroroBka k sk3ameny. /Cp/ JI1.4J12.2 pazneny
J12.5
01032

Pa3zpen 6. DiiekTpoHHbIe 3G (eKThI B

OpraHHYecKnX BellecTBax

6.1 Crpoenue aTroma yriaepoza. ' uOpuausamms aroma 0 Bonpocs o
yriepona. Curma- u Iu-cBa3u. MHykTUBHBII paszeiny.
a¢dexT. [lenokannzanus SIeKTPOHOB. Pewenne
MesomepHblii a3pdekt. /Tema/ 3a1ad.

6.2 WuaykTuBHBIH 23QQekT. Jlenokamusariys 2 OIIK-1.1-Y JIT.1JI1.3 YcTHBII onpoc
2IeKTpOHOB. Me3omepHbIit 3 dekt. /JIex/ JI1.4712.2

01022




6.3 WHIyKTUBHBIN U Me30MEPHBII 3P (eKTs! ¥ 2 OIIK-1.1-Y | JI1.2JI1.3 | Peurenue 3anau
OCHOBHBIX KJIACCOB OPraHMUYECKHX JI1.4J12.4
coenunenuii /IIp/ 2122

6.4 M3ydeHune KOHCIIEKTa JICKIUHA U PEeKOMEH LyeMOn 12 OIIK-1.1-Y JIT.1J11.2 Bonpocsl o
nurtepatypsl. [loaroroska k skx3ameny. /Cp/ JI1.3 paszgeny.

JI1.4J12.2
J12.4J12.5
01032
Paznen 7. U3omepus OpraHu4ecKuX
coeIMHEeHU

7.1 CrpykrypHas uzomepus. Tayromepus. 0 Bonpocsl o
Crepeonzomepusi. JHAHTHOMEPH U pasneiry.
nuactepeomepsl. Korgopmannu. /Tema/ Pemenue

3a1au.

7.2 Tayromepusi.. JHAHTHOMEPHI U TUACTEPEOMEPHI. 2 OIIK-1.1-Y | JI1.1J11.3 YcrHbli onpoc
Kondopmarmu /Jlex/ JI1.4712.2

3132

7.3 IToctpoenue crepeonsomepoB. [loctpoenue 2 OIIK-1.1-Y | JI1.2J11.3 Pewrenue 3amau

npoexkuuit Heromena /Ip/ J11.4J12.4
21022
7.4 M3ydeHune KOHCIIeKTa JICKIIUHA U peKOMEHIyeMOn 16 OIIK-1.1-Y JIT.1J11.2 Bonpocs o
murepatypsl. [loxroroska k sx3ameny. /Cp/ J1.3 paznerny
JI1.4J712.2
J12.4 J12.5
3132
Paznea 8. Knaccudukanus opranmdeckux
BewlecTB. [IpaBuiia HaMMeHOBaHUS 110
HomeHkJaaType MIOITAK.

8.1 Knaccudukarust opraHUuecKiX BEIIECTB MO 0 Bonpocs! o
(yHKIIMOHATBHEIM TpymnmaM. [IpaBuia paszneny.
HaUMEHOBAHUS Pa3BETBICHHBIX HEIIMKIMUECKIX Pemenue
MOJICKYJI, IUKINYECKUX MoneKkyl. /Tema/ 3a1au.

TecTupoBanue.

8.2 Knaccudrkanms opraHIIecKiX BEIIECTB 10 2 OIlIK-1.1-y | JI1.1JI1.3 VYerHslil onpoc
(yHKIHOHANBHBIM rpymmam. [Ipasuna JI1.4712.2
HAaUMEHOBAHUS Pa3BETBICHHBIX HEIIMKIMUECKHX 2122
MOJIEKYII, COSANHECHUH ¢ Pa300IIeHHBIMU
[UKIIaMH, COSTMHEHHBIMH IUKITAMH, CTUPAHOBBIX
Y KOHJAEHCHUPOBAHHBIX TUKINIECKUX
coequuenuii. /JIex/

8.3 IIpaBuna HauMeHOBaHUS Pa3BETBICHHBIX 2 OIIK-1.1-Y JI1.1 JI1.2 | Pemenue 3amau
HELMKINYECKUX MOJIEKYJ, COEAUHEHUH C JI1.3
Ppa300IIeHHBIMU IUKJIAMH, COSANHEHHBIMH JI1.4]12.2
LIUKJIaMH, CIUPAHOBBIX U KOHAEHCUPOBAHHBIX 2.4
NUKITHYECKUX coeauHeHui. /T1p/ D1 D52

8.4 M3ydeHune KoHCIIEKTa JICKIUHA U pEeKOMEHTyeMOn 27 OIIK-1.1-Y JI1.1 JI1.2 Bonpocs o
murepatypsl. [lonroroska k sx3ameny. /Cp/ J1.3 pasneny

JI1.4J712.2
J12.4 J12.5
3132
Paznea 9. IlpomerxyTouHasi aTTecTanus
9.1 3ayer ¢ oneHkoi /Tema/ 0
9.2 IMoxroroBka k 3auery /3a0/ 8,75 JI1.1J11.2
J1.3
JI1.4J12.1
J12.2712.4
JI2.5J13.1
JI3.2
21092
9.3 Cnaua 3auera /MKP/ 0,25 JI1.3 J11.4 Hrorosoe
2102 TECTHPOBaHUE

Pa3znen 10. OcHoBHbIE HCTOYHUKH
YIJIEBOIOPO/IOB




10.1 OCHOBHBIE HCTOYHHKH yrIeBoxopoaoB /Tema/ 0 Bomnpocs! o
pazneny
10.2 OCHOBHBIE HCTOYHUKH YTIIEBOIOPOIOB /JIek/ 2 OIIK-1.1-3 JIT.1JI1.3 YcTHBII onpoc
J11.4J12.3
01032
10.3 W3yueHne KOHCIEKTa JIEKUUH U PEKOMEHIyeMOil 3 OIIK-1.1-3 JI1.1J11.3 Bomnpocs! o
auteparypsl. [ToaroroBka k sk3ameny. /Cp/ JI1.4J12.3 pazneny
J12.5
01032
Pazpen 11. Yriaesogopoast
11.1 DIEKTPOHHOE CTPOCHHUE, (HU3NIECKUE U 0 Bonpocs! o
XMMHYECKHE CBONCTBA, MOTy4YeHHE, IPIMCHEHHE pazneiry.
yraesoxoponos /Tema/ Pemenue
3a1a4. OTueTsl
o
71a00paTOPHBIM
paboram.
3ammra
11a00paTOPHBIX
pa0or.
TectupoBanue.
11.2 DJIEKTPOHHOE CTPOCHHUE, (HU3NIECKUE U 6 OIIK-1.1-3 JIT.1JI1.3 YcTHBII onpoc
XMMHYECKHE CBOICTBA, MOMy4eHUE, IPUMEHEHUE OIIK-1.1-Y JI1.4J12.3
yriaeBoxoponoB /Jlex/ OIIK-1.1-B 01032
11.3 DIEeKTpOHHOE CTPpOeHUE, HU3NIECKUE U 12 OIIK-1.1-3 JI1.1 JI1.2 | Pemenue 3amau
XUMHUYECKHUE CBOMCTBA, IOIY4YCHUE, IPUMEHECHHE OIIK-1.1-Y JI1.3
yraesonoponos /I1p/ OIIK-1.1-B JI1.4J12.3
2.4
2132
11.4 XUMHYecKHe peBpalieHus yriaeBonopoaos /J1ad/ 4 OIIK-1.1-B JI1.3 OTtyeTsl IO
OIIK-5.1-VY JI1.4J13.1 n1a00paToOpHBIM
OIIK-5.1-B JI3.2 paboram.
YK-3.4-Y 2122 3amura
VYK-8.4-V 11a00paTOPHBIX
VYK-8.4-B pabor.
11.5 N3yueHne KOHCIEKTa JIEKIUH U pEKOMEHTyeMOit 12 OIIK-1.1-3 JI1.1 J11.2 Bonpocs! o
aurepatypsl. OpopMiIeHHE OTIETOB O OIIK-1.1-Y JI1.3 pasneny
naboparopHbIx padorax. [Togroroska k OIIK-1.1-B JI1.4J12.3
sk3ameny. /Cp/ VYK-3.4-3 J12.4
YK-3.4-B JI2.5J13.1
VK-8.4-3 JI3.2
3132
Paznen 12. OcHoBHBbIE TPOM3BOIHBIE
YIJIEBO/I0PO/I0B
12.1 ONeKTpOHHOE CTPOCHNE, (PU3NIECKHE H 0 Bomnpocs! o
XMMHUYECKHE CBONCTBA, MOTyYCHHUE, IPUMCHEHHE pazneny.
MIPOU3BOIHEIX yrieBonopoaos /Tema/ Penrenue
3ana4. OTueTsl
o
71a00paTOpHBIM
paboram.
3amura
n1abopaTOpHBIX
pabor.
TecrupoBanue.
12.2 DNEeKTPOHHOE CTpOCHUE, HU3NIECKUE H 8 OIIK-1.1-3 JI1.1 JI1.3 YerHblit onpoc
XUMHUYECKHE CBOICTBA, MONyYeHUE, IPUMEHEHUE OIIK-1.1-Y JI1.4J12.3
MIPOM3BOHBIX YriieBomoponoB /Jlex/ OIIK-1.1-B 21322
12.3 DJIEKTPOHHOE CTPOCHUE, (HPU3NIECCKUE U 20 OIIK-1.1-3 JI1.1JI1.2 | Pemenue 3amau
XMMHYECKUE CBOICTBA, MOy4€HUE, IPUMEHEHUE OIIK-1.1-Y JI1.3
MIPOM3BOAHBIX yrieBonoponos /Ilp/ OIIK-1.1-B JI1.4J12.3
2.4

21092




12.4

XUMAYECKHE TPEBPAIICHUSI IPOU3BOIHBIX
yriieBoopoaos /JIad/

OIIK-1.1-B

OIIK-5.1-Y

OIIK-5.1-B
VK-3.4-Y
VK-8.4-YV
VK-8.4-B

JI1.3
JI1.4J13.1
JI3.2
01032

OT4eTs! IO
71a00paTOPHBIM
paboram.
3amura
n1abopaTOpHBIX
pabor.

12.5

M3ydeHune KoHCIeKTa JICKIUHA U peKOMEHIyeMOn
mureparypsl. OhopmileHHE OTYETOB O
nabopatopHbIx pabdotax. IToaroroska k
sk3ameny. /Cp/

OIIK-1.1-3

OIIK-1.1-Y

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

JI1.1J11.2
J1.3
JI1.4J12.3
J12.4
J12.5J13.1
J3.2
01092

Bonpocs! o
pasneiry

Paznen 13. IlpomeskyTouHas aTTeCTALUSA

13.1

Ox3ameH /Tema/

13.2

IMoaroroBka k ’x3amMeny /Jk3aMeH/

5 44,65

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
2.4
JI2.5J13.1
J3.2
01092

133

KoncynstupoBanue nepen sx3amenoM /Kuc/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4
JI2.5J13.1
J3.2
01032

13.4

Ipunstue sx3amena /MIKP/

5 0,35

JI1.3J11.4
2102

Hrorosoe
TECTUPOBaHUE

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIHUIIVIMHE (MOAYJIIO)

DoHJI OLICHOYHBIX CPECTB NpuBeaeH B [IpunoxeHnn k pabouei mporpaMme UCIUIUIUHEI (CM. TOKYMEHT «OILeHOIHbIE

MaTCpHUaJIbl IO JUCHUIITIUHE «OpraHI/I‘leCKaﬂ XI/IMI/ISI»).

6. YAEBHO-METOJNYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnyemasi iuTepaTypa

6.1.1. OcHoBHAasI TUTEpaTypa

Ne ABTOpBI, COCTAaBUTENH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUE
3bC
JI1.1 | Ia6apos FO.C. Opranuyeckas XUMus : y4e0. CII6.: Jlaus, 978-5-8114-
2011, 848c. 1069-9, 1
JI1.2 | mox pen. H.C. Opranuyeckas XuMusl. 3agauu o o0IeMy Kypey ¢ peLIeHUsIMH: M.: BUHOM. 978-5-94774-
3eduposa B 2 4. : yueb. mocooue Jlaboparopust 757-7, 1
3HaHuH, 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.

JI1.4 | Opnosa, A. M. Oprannyeckas XUMUs : ydeOHOE TocoOHe Mockaa: 978-5-7264-

MUCHU-MICY, |3441-4,

At TTu Ap https://www.1

Menua, 95C prbookshop.r

ACB, 2024, /140494 .htm

230 c. 1

6.1.2. lonoJHUTEbHAS IUTepaTypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI2.1 |ITamkosa E. B., Xpomartorpaduueckue METObI aHaIM3a : yuebHoe mocodne CrtaBpornonb: 2227-8397,
Bomnocosa E. B., Craspononsck | http:/www.ip
Mumyns A. H., mit rbookshop.ru/
Besruna 0. A., rocynapctBeHH | 76128.html
I'masynosa H. H. BII arpapHbIil

YHUBEPCHTET,

AI'PYC, 2017,

59c.

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

TexHochepa, 430-8,

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

JI12.3 | Versmmok 1O. A Jlexuuu no opranundeckoi xumuu. Yacte 2. Xumus Mockaa: 978-5-94836-
YIJIEBOJOPOIOB. AJIKaHbI, aJKEHbI, QJIKUHBI U JTUCHBI Texrochepa, 467-4,

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

JI2.4 | Pesnukos B. A. COopHUK 33124 U YIPAXKHEHHUH 10 OPTaHTIECKON XUMUHI Cankr- 978-5-8114-

[etepOypr: 1634-9,

Jlans, 2014, https://e.lanbo

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

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

IeTepOypr: 1931-9,

Jlans, 2016, http://e.lanbo

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

6.1.3. MeTtonuyeckue pa3padoTku
Ne ABTOpBI, COCTaBUTENIN 3arnaBue WznarensctBo, | KommuecTro/
rox Ha3BaHUE
3BC

JI3.1 |lupsieB A.A. [Tpuemsbl paboOTH B XUMHYECKOH Ja00paTopuu : MeToqueCcKIe Pszanb: PULL ,
yKa3aHus PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow

nload/1772

JI3.2 | JleGenes 51.0., Opranndeckast XumMus : Meronndeckue yKkazaHus Ps3zann: PULL s

MupsieB A.A. PIPTYVY, 2018, |https://elib.rsr

eu.ru/ebs/dow
nload/2182




6.2. [lepeyens pecypcoB HHGOPMALUOHHO-TETIeKOMMYHUKALIMOHHOI ceTH "UHTepHeT"

31 | DnexrponHO-OMbONMMOTEUHAs cucTeMa «JlaHby, pexxuM gocTyna — ¢ moboro komneiorepa PIPTY 6e3 napois.

32 | DnexrponHO-OubMMOTeuHas cucteMa «IPRbooksy, pexnm qoctymna — ¢ modoro kommbeiorepa PIPTY 6e3 mapons, u3 cetn
HMHTEPHET M0 MapoJIio.

6.3 IlepeyeHs MPOrpaMMHOTro ofecredeHNs H HHPOPMATHOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb TULEH3MOHHOI0 U CBOOOTHO PACHPOCTPAHAEMOI0 MPOrPaMMHOI0 ofecreyeHus, B TOM YHcJIe
0Te4ecTBEHHOT0 MPOU3BOJCTBA

HaumenoBanue Onucanue
OnepanuonHas cuctema Windows Kommepueckas nuueH3ust
Kaspersky Endpoint Security Kommepueckas nuueH3ust
Adobe Acrobat Reader Ceoboanoe 1O
OpenOffice CsoboxHoe I1O
Microsoft Visio Kommepueckast mumeH3us
Mozilla Firefox Ceoboanoe 1O
Microsoft Office Kommepueckast mumeH3us
BuptyanbHas tabopatopus KomMmepueckast TaIieH3ust
SMathStudio Coboanoe 1O
T-FLEX CAD VYueOHas Bepcus CooOognoe 10

6.3.2 Ilepeyenb HHPOPMAMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJIA)

315 y4ueOHO-aIMHHUCTPATHUBHBIM KoOpIyc. ydeOHas JabopaTropws, OCHAIEHHas JTa0OpaTOpHBIM 00OpYIOBaHHEM,
MOMEIIEHNEe A XpaHeHHs ydeOHoro obopymoBanus CTEKISTHHAas XUMHYE-CKas IOCyAa C NMPHUTEP-THIMH B3aHMO3aMEHse-
MBIMU 1UTH(aMu, Koi-OoHarpeBatenn Okpoc ES-4100, ¢penst BOSCH GHG 660 LCD u Makita HG651C; Y ®-namna
VL 6LC; memOpaHHBIE HAcOCBl, BaKyyMHbIH Hacoc Vakuubrand, po-tanmonHsii ucmapureiab IKA RV-10 digital;
neaTpudpyra CM-12; momspumerp kpyroBoii CM-3, momsapuMerp momyaBTo-Matndeckuii Atago POLAX 2L, pedpakro-
merp UPD 454b2M, cnekrpodoromerp KDK-3KM; Becst Ohaus; MarHUTHBIC MEIIATKH C IO-IOTPEBOM U JAaTUYHKOM
temnepatypel IKA C-MAG HS7, ycranoBka mnapamiensHoro cuuTte3a Carousel rodleys Standard, aBTokiaB
buchiglasuster, reaepa-top Bomopona 'BU-12A, Tepmoctar Julabo, mo3arops! ogrokanansasie BIOHIT.

Komriexr: naTepakTuBHas gocka Smart Board SB480iv u mpoekrop V25.

MecTo [UIs IPeroAaBa-Telis, OCHAICHHOE KOMITBIOTEPOM.

321 y4eOHO-aMMHHCTPATHBHBIA KOpIyC. ydeOHas ayAWUTOpHsl AJIs NPOBEIACHHS 3aHATHH JEKIMOHHOIO M CEMHHApPCKOIo
THNA, TPYINIOBBIX M MHIUBH-AYaJbHBIX KOHCYJIbTAllMH, TEKYLIETO KOH-TPOJISl M IIPOMEXKYTOUHOM aTTectanuu 44 Mmecra,
npoektop Optima EW775, »sxpaH, MapkepHas JOCKa, MECTO JUIS IIPEHOAABATENs, OCHAIIEHHOE KOMIIBIOTEpPOM,
JKHIKOCTHBIN xpoma-Torpad Craiiep u UK ®Oypoe-ciekrpomerp ®CM2202

328 y4eOHO-aAMUHUCTpPATHBHBIA Kopmyc. 11 paboumx wmect (koM-nbroTepHbiii kimacc (Intel Core 15/4Gb)) ¢
3 BO3SMOXKHOCTBIO TIOAKIIIOUCHHS K ceTH «VHTepHeT» M obOecrmedeHHeM [OCTy-TIa B JIIEKTPOHHYIO HH-(OpMalnOHHO-
obpasoBarensHyio cpexy PITPTY

8. METOAUNYECKHE MATEPUAJIBI 11O IMCIIMITVIMHE (MOAVYJIIO)

Meronudeckue YKa3aHus IPUBCACHBI B HpI/IJ'IO)KeHI/II/I K pa60qu?I nporpaMme QJUCHUIIIINHBI

OnepaTtop 340 000 "KomnaHus "TeH3op" —

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW MOAMMUCHIO

noanncAHO ®reoy BO "PIrPTY", PIPTY, BopobbeBa EneHa BnaaMmupoBHa, Avpektop MpocTas noanucb
3ABEAYIOLLMM oMLl

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, BopobbeBa EneHa BnaammmnposHa, [mpektop MNpocTas nognuce
3ABEQYIOLLMM oML

BbIMYCKAOLLIEN

KA®E/IPbI




