MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIUN

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUWE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXJIAIO

3aB. BeIycKaroIeH Kadeapsl

O01Ias U HeOPpraHuYecKass XuMus

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuiena 3a kadeapoi XHUMHYecKoi TeXHOJO0TUH
VYueOHsIit m1aH 18.03.01_24 00 XT2.plx

18.03.01 XumMuueckas TEXHOIOTUS
Kpamnpuxanus O0akaJjaBp
®dopma o0ydeHus o4yHas

OOmas Tpy10eMKOCTb 73ET



Pacnpene.ﬂe}me YacoB IMCHHUILIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) HUroro
Henens 16 16
Bun 3ansarmit v PII v PIl v PII

Jlexuun 24 24 24 24 48 |48
JlabopaTopHsie 16 16 16 16 32 (32
ITpakTuueckue 8 8 8 8 16 16
Wnas KoHTaKTHas 0,25 (025 (035 (035 (0,6 (0,6
pabota
KoncynsrupoBanue 2 2 2 2
nepe] 9K3aMeHOM H
IIPAKTUKOM
Uroro ayx. 48,25 |1 48,25 50,35 | 50,35 | 98,6 | 98,6
KonrakrtHas padora | 48,25 [ 48,25 | 50,35 | 50,35 [ 98,6 | 98,6
Cam. paboTa 87 87 22 22 109 | 109
Yacel Ha KOHTPOJIb 8,75 |8,75 |35,65 35,65 (44,4 [44,4
Hroro 144 144 108 108 252 |252

r. Psa3ann




IIporpammy coctaBun(u):

cm. npen., Jlobanoea Jlapuca Heanosna

Pabouast mporpamMMa TUCIUILIHHBL
OO0urast M HeOpraHU4YecKass XMMHSA

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'0OC BO - 6akanaBpuar no HampasieHuo noarotoBku 18.03.01 Xumuueckas texnonorus (npukaz Muno6prayku Poccuu ot
07.08.2020 r. Ne 922)

COCTaBJICHA HA OCHOBaHHMH y4eOHOTO TUIaHa:
18.03.01 Xumuueckass TSXHOJIOTHS

YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokoin Ne 8.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KadeIpol

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 15.05.2024 . Ne 5
Cpok geiictBust nporpammsl: 20242028 yu.r.
3aB. xaenpoit Kosanenko Buktop BacunseBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKO TEXHOJIOTHH

[Iporokonm ot 20251, N

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamMMa mepecMoTpeHa, 00cyKaeHa u 0Io0peHa IS
ucnonHenus B 2026-2027 yueOHOM Toay Ha 3aceIaHuu Kadbeapol
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2026 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaueHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYeCKOH TEXHOJIOTHH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa u o1o0peHa Jist
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Lens n3yueHns TUCHUILIMHBL: (JOPMHUPOBAHNE CHCTEMAaTHIECKUX 3HAHUH B 001acTH 00IIeH 1 HeOpraHMIeCKOH XUMHH,
U3y4YeHUE OCHOBHBIX TEOPETHUECKUX MONOKEHUH XUMHH, TOTy4Ye€HHE COBPEMEHHBIX MPECTaBICHUI O CTPOCHUH BEILECTB
U €ro0 CBSI3U C PEAKIIMOHHOM CIIOCOOHOCTHIO, OBJIaJICHUE HEOOXOAUMBIM 00bEMOM 3HAHMIT O XUMUYECKOH TepMOIMHAMUKE,
XMMUYECKOH KMHETHKE U XUMHUECKOM PaBHOBECUU, O3HAKOMIIEHUE ¢ METOIaMU ONUCAHMsI U CBOMCTBaMU BayKHEUIINX
XMMUYECKHUX CUCTEM, A TAKXKE NPOTEKAOIUMH B HUX IIPOLIECCAMHU.

1.2|3agaun u3yueHus JUCLUILIUHBL

1.3 Pa3BUTHC Y CTYACHTOB XMMHUYCCKOT'O MBIIIJICHUA

1.4 | oBasieHNEe TEXHUKOI XUMUUECKHUX PACUETOB;

1.5 BBIpa6OTKa HAaBBIKOB U PA3BUTHEC YMCHUA ITOCTAHOBKH U MMPOBCACHUA XUMHNUYCCKOT'O DKCIICPUMCHTA, 06pa6OTKI/I 1 aHaJiu3a
€ro pe3yjabTaToOB, PA3BUTUEC YMCHUS NUCIIOJIb30BAHUA MOJIOKECHUH XUMUYECKOI HayKHd B TEXHUKE.

2. MECTO JUCHHIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Hwukn (pazmen) OIT: |

2.1 | TpeGoBaHus K NMPeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

2.1.1| ®usmka

2.1.2 | MaremaTuka

2.1.3 | UladopmaTrka

2.2 | JucummiinHbl (MOAYJIM) M NPAKTUKHU, VIS KOTOPBIX OCBOEHHME JAHHOI JTMCIUIIUHBI (MO1Y.J1) HE00X0AUMO KaK
npeAllecTBYIOLIeE:

2.2.1| MaremaTtnueckuie MeToanl B XT

2.2.2 | MarepuanoBeieHUE U 3alIUTa OT KOPPO3UU

2.2.3 | ®usnyeckas XUMHS

2.2.4| DNeKTpOTeXHHUKA
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2.2.6| O0mast XuMu4decKast TEXHOJIOTHS

2.2.7| Opranuueckas XUMHs

2.2.8 | IIpon3BoicTBEHHAs TIPAKTHUKA

229

2.2.10 | Texnonorndeckas (ITPOEKTHO-TEXHOIOTHUECKAs)

2.2.11 | Hayuno-uccnenoBarensckas pabora

22.12

2.2.13 | IToaroToBKa K MpOIEAype 3alIUThl U 3alIUTa BHITYCKHONW KBaTH()PUKAIMOHHON pabOThI

2.2.14

2.2.15 | [IpenaumioMHast mpakTHKa

2.2.16

2.2.17 | AktyanpHBIe TPOOIEMBI XUMUH, XUMHIECKOH TEXHOJIOTHUH U SKOJIOTUH

2.2.18 | UmxenepHoe ohopMIIEHUE MTPOIIECCOB XUMHYCCKON TEXHOIOTHH

2.2.19 | CexTpanbHbIe METOBI aHAIN3a

2.2.20

2.2.21 | CieKTpoCKONMMYeCKHUe METOIbI HCCIIeIOBAHUS He()TEPOIYKTOB

2.2.22 | [Ipon3BoCTBEHHAS MPAKTUKA

3. KOMIETEHIIMUA OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLIAHBI
(MO YJIsT)

VYK-3: Cnocoben OCYIIECTBJIATH COMUAJIBHOEC B3aUMOJEHCTBHE U peajin30oBbIBAaTh CBOIO POJIb B KOMaHA€

VYK-3.4. OcymecTBiisieT KOONepaLMIO ¢ KoJJIeraMi Ipu padore B KOJJIEKTHBE

3HaTh

OCHOBHBIE MTPAaBHJIA B3aMMOJICHCTBHUS KOJUIET B KOJUICKTHBE

YMmeThb

KOOIIEPHUPOBATHCS C KOJUIEraMH, paboTaTh B KOJICKTHBE

Baanernb

METOIaMH ¥ CIIoco0aMu IMOCTPOSHHUS TTPABUIIBHOTO, KOPPEKTHOTO JIOKA3aTeILCTBA




VYK-8: Cnoco0eH co31aBaTh M IIOJ/IEP:KMBATH B IOBCEHEBHOM KM3HU U B IPO(eCCHOHATBHOM eI TeJIbHOCTH 0e30NacHbIe
YCJIOBUS KU3HEAeSITeJbHOCTH 151 COXPAHEHUsI IPHPOIHOI cpe/bl, o0ecleYeHHsl yCTOHYHBOro pa3BUTH:A 00ILeCTBa, B TOM
YHcie MPH yIrpo3e H BOSHUKHOBEHHH YPe3BbIYAiHBIX CHTYAlNii M BOCHHBIX KOH(INKTOB

YK-8.4. Ucniosib3yeT NpaBuia TEXHUKH 0€30MaCHOCTH, MPOU3BOJACTBEHHOI CAHUTAPHH, NOKAPHOI §€30NACHOCTH H HOPMBbI
OXpaHbI TPyJa

3HaTh

MIpaBUJIa TEXHUKH 0€301MaCHOCTH, IPOU3BOJCTBEHHON CAaHUTAPHUH, MTOXKAPHOH 0E30ITACHOCTH M HOPMBI OXpaHbI TPYJa MPH BEITIOJHEHUH
71a00paTOPHBIX paboT MO JUCLUIUINHE

Ymernb

obecrieunBath Oe3onacHyo padoty ¢ JIBXK, cTekIsiHHOM MoCyn0ii, Ha CTeHIaX, OAKIIOYCHHBIX K 3JICKTPHYSCKUM, BOJIOTIPOBOIHBIM U
KaHAJIN3aI[MOHHBIM CETSIM

Baagersp

HaBBIKaMHU 0e30macHOi paboTHl Ha TEXHOJIOTHYECKOM 000pYyI0BaHUU

OIIK-1: CnocofeH u3y4aThb, aHAJIM3MPOBATH, HCMOJIB30BATH MEXaHU3MbI XUMHYECKHX pPeaKIHii, MPOUCXOASIIUX B
TeXHOJIOTHYEeCKHX MPOoLeccax U OKPYKawIeM MUpPe, OCHOBBIBASICH HA 3HAHUSAX 0 CTPOCHUH BellleCTBa, MPUpoIe
XUMUYECKOIi CBSI3M H CBOHCTBAX PAa3IMYHBIX KJIACCOB XHMHYECKHX YIEMEHTOB, COeTHHEHHIi, BEIECTB H MATEPHAJIOB

OIIK-1.1. I/I3yqaeT MEXaHU3Mbl XUMHUYCCKHUX pealclmﬁ, MPOUCXOAAIIUX B TEXHOJIOITHYECKHUX MPoLECCaX U OKPYKAIOIIEM
MMHpPE, OCHOBBIBASICb HA 3BHAHUAX O CTPOCHHUH BELIECTBA, IPUPOAEC XHUMHUY€ECKOH CBSI3M U CBOMCTBAaX PA3JIMYHBIX KJIaCCOB
XUMHYIECCKUX IJIEMEHTOB, COQ)IHHCHI/Iﬁ, BeIIECTB U MATEPHUAJTIOB

3HaTh

MEXaHU3Mbl XUMHUYECKUX PEaKLUNA. CTPOCHHUE BEIECTBA, IPUPOAY XUMUYECKOHN CBSI3U B PA3JIMYHBIX KJIACCAX XUMHUYECKUX
COeIUHEHHUN

YMeTh

aHAIM3UPOBATH M CUCTEMATH3UPOBATh COBPEMEHHBIE MTPEJICTABICHUS O CTPOCHHUHN U CBOMCTBAX BEIIECTB

Baanernb

COBPEMEHHBIMU MPEICTABICHUSAMHU O CBOWCTBAX MATEPUATIOB M MEXaHW3MaX XUMUYECKUX MPOIECCOB, MPOTEKAIOUINX B
OKpYXKaroIieM MUpe

OIIK-5: Cnoco0eH ocyniecTBJISTH IKCIIEPUMEHTATbHbIE HCCI€I0BAHUS U UCTIBITAHUS 0 32/1aHHOIH MeTOIUKe, IPOBOAUTH
HA0/II0leHUs U U3MePEeHHs ¢ YYeTOM TPeOoBaHUii TEXHHKH 0e30MacHOCTH, 00padaTbIBaTh H HHTEPIPETHPOBATH
IKCIEPUMEHTAIbLHbIE TaHHbIE

OIIK-5.1. OcymecTBJisieT 3KCIepMMEeHTATbHbIE HCCIeI0BAHNS U UCTIBITAHNUS 0 3a1aHHOM MeTOIHKe, IIPOBOAUT
HAO0/II0/IEHUS] U M3MEPEHUSI ¢ y4eTOM TPeOOBaHU I TeXHUKH 0€30MaCHOCTH

3HaTh

CIOCOOBI AKCIIEPUMEHTAIBHBIX UCCIICTOBAHUN M UCIIBITAHUH, MPaBuiia TEXHUKW 0€30MIAaCHOCTH TPH BEJICHUN 3KCIICPUMEHTA
I10 3aJaHHBIM METOIUKAM

YMeThb

MPOBOJUTH HAOJIOACHHS U U3MEPEHHS C YIETOM TPeOOBaHHMI TEXHUKH 0€30MacCHOCTH

Baanernb

METOAaMH SKCIIEPUMEHTANBHBIX UCCIEIOBAHNI U UCTIBITAHUH, HABBIKAMU TPOBEICHNS HAOIIONEHUH U H3MEPEHHUI C YIeTOM
MPUMEHEHUS Mep TEXHUKH 0€30MacHOCTH

B pe3ysbTare 0cBOeHHMS JUCHHUILINHBI (MOAYJIs) 00y4aKOLIMIICA 0/KEH

3.1|3nars:

3.1.1 | ocHOBHBIE TEOPETUYECKHE ITOJIOKEHUH XUMHUU;

3.1.2 | coBpeMeHHBIE IPEACTABICHUS O CTPOCHUH BEILECTB U €T0 CBSI3H C PEaKIIHOHHON CIIOCOOHOCTHIO;

3.1.3 XUMHUYCCKYIO0 TCPMOJUHAMUKY, XUMHYCCKYIO KHHCTUKY, XUMUYCCKOC PAaBHOBECHUC,

3.1.4| Texauky 0€30MacCHOCTH MPOBEIEHHSI XUMUIECKOTO SKCIIEPUMEHTA.

3.2| Ymern:

3.2.1 pa6OTaTB C HpOCTeﬁIHPIMPI arnrapaTramu, l'[pI/I60paMI/I " CXCMaMH, KOTOPBIC UCIIOJIB3YIOTCA B XUMHUYCCKUX U
TCXHOJOTUYCCKHX J1a60paT0p1/1;1x, 1 IOHUMATh MMPUHIHUIIBI UX HeﬁCTBHﬂ;

3.2.2 | mporHO3MpPOBaTh BO3MOXKHOCTh OCYIIECTBICHUS XMMHUUCCKUX PEAKIHA, OOBSICHITH 3aKOHOMEPHOCTH UX POTCKAHHS
aHAIM3UPOBATH PE3YJIBTATHI IPOBECHHBIX OMBITOB U [IEJIaTh JOCTOBEPHBIC BBIBOIBI. 00pabaThIBATh PE3YIIBTATHI
1a60paTOPHBIX Pa0OT C UCIIOIL30BAHMEM IIPEACTABIIEHHUS OJYUYCHHBIX PE3YJILTATOB B Ipa()uuecKOM BHIE U B BHIE
TaOJIHIL;

3.2.3| ucronb30BaTh OCHOBHBIC MIOHATHS XUMUH U XUMUYCCKUX CHUCTEM, UX 3aKOHOMCPHOCTH,; BBIABJIATH IIPU3HAKU IPOTCKAHUA
peaknmun; XapakKTepru3oBaTb XUMHYICCKUEC CBOICTBa (KI/ICJ’IOTHO-OCHOBHBIG, OKI/ICJII/ITGJ'[I)HOBOCCTaHOBI/ITGJIBHBIC) OTACIIBHBIX
OJICMCHTOB U UX COGﬂHHeHHﬁ; ONpEACIIATh BO3SMOXKHBIC HAMIPABJICHUA XUMHUYCCKUX B3aHMOHCﬁCTBHfI; IMPOU3BOAUTH
Ppacy€Thl, UCIIOJIB3YsA OCHOBHBIC XUMUYCCKUE.

3.3| Biagers:

3.3.1 | meTogaMu pelnieHus] KOHKPETHBIX 3a/1a4 M3 PA3IHYHBIX 001acTel XMMUH, YMETh JeIaTh MPOCTEHIINE OLIEHKH U PacyeThl
JUIS aHaJIM3a XMMHUYECKHX SBJICHUN B TEXHOJIOTHYECKUX IPOLIECCaX;
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IIpUeMaMH, TIPOBEICHUS IPOOUPOYHBIX PEAKIUH, IPAKTHUECKOTO BIAJCHUS XUMIUECKOH OCYAO0MH, Tab0OpaTOpHEIM
o0opyioBaHHEM U IPUOOpaAMH, TEXHUKONH XUMHUECKUX SKCIIEPUMEHTOB; HaBBIKaMU 0€301acHOM pabOThl C XUMUYECKUMU
peaKTUBaMH U PaCTBOPAMH;
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HaBBIKaMH pabOTHI C y4EOHNKAMH 1 y4€OHO-METONYECKUMH TTI0COOUSIMHU, NH(OOPMALMOHHBIMH MaTEepHATIAMH U3
Wntepnera.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBanmue pa3nesioB u Tem /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 170 KOHTPOJIS
Paznes 1. OcHOBHBIE 3aKOHBI U IOHATUS XUMHH
1.1 ATOMHO-MOJEKyJIsIpHOe yueHnue /Tema/ 1 0 YeTHbli onpoc.
3amura
71a00paTOPHBIX
pabor.
TectupoBanue
1.2 ATOMHO-MOJIEKYJIIPHOE yueHHUe. ATOM, MOJIEKYIa, 1 2 OIIK-1.1-3 JIT.1J11.2 YcTHbIH ompoc
NIPOCTHIE U CJIOXKHBIE BELIECTBA. ATOMHAs U OIIK-5.1-3 JI1.3 J11.4
MoJekyspHas Macca. CTeXHOMeTpHs VYK-3.4-3 | JI1.5J12.1J13.
XUMHUYECKHX peakiuid. [IoHsITHEe 0 XMMHYeCKUX YK-8.4-3 5J13.6
cuctemax. CTEXMOMETPHUECKHUE 3aKOHBI U 21032
ypaBHEHHS. MOJb - eANHAIIA KOJIIMYECTBA
BEILECTBA. DKBUBAJIEHT. 3aKOH DKBUBAJIECHTOB.
Krnaccbl HeopraHnueckux coeAMHEHUH.
Howmenkmnarypa Heopranudeckux BemecTs /JIex/
1.3 Krnaccel HeopraHnuecKux COeAUHEHHH. 1 2 OIIK-1.1-Y | JI1.2JI1.3 Otuets! 10
Homenknatypa Heopranuueckux BemecTs /J1ab/ OIIK-1.1-B JI1.4 n1a00paTOPHBIM
OIIK-5.1-Y JI1.5J12.1 paboTtam.
OIIK-5.1-B JI2.2J13.5 3ammTa
YK-3.4-3 JI3.6 1a00paTOPHBIX
YK-3.4-V 2132 pabor
VYK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
1.4 M3yueHne KOHCIEKTa JISKIIMA U PeKOMEHIyeMOit 1 15 OIIK-1.1-3 JI1.2 JI1.3 TectupoBanue
mutepatypsl. [logrotoska k 3agery /Cp/ OIIK-5.1-3 J1.4
YK-3.4-3 JI1.5012.1
VYK-8.4-3 JI2.2J13.5
JI3.6
01032
Paznest 2. OcHOBBI CTPOEHHS BellecTBa
2.1 Crpoenue atroma /Tema/ 1 0 VYcTHBIN ompoc.
3amura
1a00paTOPHBIX
padoT.
Pemenune
IIPUMEPOB.
TectupoBanue
2.2 Crpoenue aroma. Monens 3. Pesepdopaa 1 2 OIIK-1.1-3 JI1.2 J11.3 YceTHblit onpoc
cTpoeHus aroma. YpaBaenue M. [1nanka. OIIK-5.1-3 JI1.4
KopmyckynsipHO-BOIHOBOW Ayallu3M MaTEpUU. VK-3.4-3 JI1.5J12.1
IMpunnun HeonpenenenHoctu B. Ieiizen6epra. YK-8.4-3 JI2.2J713.5
BonHoBast GyHKIHS 3JeKTpoHA. Y paBHEHHE J. JI3.6
Hlpenunrepa. KBanTOBBIE YHCIa, HX QU3HUECKUI 2102
CMBICT U 3HaYeHHUs. ATOMHBIE OpOUTaNIH.
CTtpoeHre MHOTO3JIEKTPOHHBIX aTOMOB. [IpaBuia
Y TIOPSIIOK 3aIl0JIHEHHS aTOMHBIX OpOuTanei.
Ipuanmn [Maymm (nmpuaImn 3anpera). Crnencraue
u3 npunuuna Iaynu. Ipasuno I'yana. IIpasuio
B. M. KieukoBckoro. D1eKTpoHHbIE (HOPMYITBI
atromoB. Ctpoenne saep atomoB. Vzoroms! /JIex/




2.3 Iepuonnueckuii 3axon .. Menneneena. Csi3b 2 OIIK-1.1-3 JI1.2 JI1.3 YerHbli onpoc
CBOJCTB 2JIEMEHTOB M CTPYKTYPhI IIEPUOUIESCKON OIIK-5.1-3 JI1.4
CHCTEMBI CO CTPOCHHEM JIEKTPOHHBIX 000JI09eK VYK-3.4-3 JI1.5J12.1
aToMoB. Ilepuoauueckue CBOUCTBA JIEMEHTOB. YK-8.4-3 JI2.2J13.5
KonudecTBeHHbIE XapaKTEPUCTUKU CIIOCOOHOCTH JI3.6
aTOMOB K OTJ]a4€ U MPUCOETIUHEHHIO SJIEKTPOHOB: 21032
SHEPrHus HOHU3AINH, CPOJICTBO K IEKTPOHY,
ANMEKTPOOTPULATETBHOCTh. KHCIOTHO-OCHOBHEIE U
OKHCIIUTENbHO-BOCCTAHOBUTEIbHbIE CBOWCTBA
Berects /JIex/
2.4 Xumuueckas cBA3b U CTPOCHHE BEILECTBA. 2 OIIK-1.1-3 JI1.2 J11.3 Verslii onpoc
OCHOBHBIE TUIIBI U XapaKTEPUCTUKH XHUMHUECKOM OIIK-5.1-3 J1.4
cBs13HU. MloHHas1, KOBaJIeHTHAs M METaJUIHYecKas VK-3.4-3 JI1.5J12.1
cBs3u. Meton BaJeHTHBIX cBsi3eit (BC). YK-8.4-3 JI2.2J13.5
BaneHTHOCTB 371€MeHTa B HEBO30YK/ICHHOM H J3.6
BO30YXIEHHOM cocTostHUs /JIek/ 2192
2.5 Bogpopoanas cBsizb. MexXMONeKyIIpHOe 2 OIIK-1.1-3 JI1.2J11.3 YceTHblit onpoc
B3aUMO/ICHCTBHE 110 JIOHOPHO-aKLIENTOPHOMY OIIK-5.1-3 JI1.4
MeXaHU3My 00pa30BaHMs KOBAIEHTHOH CBA3N VK-3.4-3 JI1.5J12.1
XuMuyeckas CBsA3b B TBEP/bIX TeJax. VK-8.4-3 JI2.2J13.5
Mertannuyeckas cBs3b U MeTalUIbl. MIOHHBIE, JI3.6
ATOMHO-KOBAJICHTHBIE 1 MOJIEKYJIIPHBIE 21092
kpucTamist /JIex/
2.6 Crpoenue atoma /J1ab/ 2 OIK-1.1-Y | JI1.2J11.3 OTueTsl Mo
OIIK-1.1-B JI1.4 1a60PaTOPHBIM
OIIK-5.1-3 JI1.5712.1 paboTam.
OIIK-5.1-Y J12.2]713.4 Pemrenne
OIIK-5.1-B JI3.5 J13.6 MIPUMEPOB.
YK-3.4-3 21032 3amuTa
YK-3.4-V 1a00paTOPHBIX
VK-3.4-B pabot
VYK-8.4-3
YK-8.4-V
YK-8.4-B
2.7 M3yueHne KOHCIIEKTa JIGKIIMHA U peKOMEHIYeMO 15 OIIK-1.1-3 JI1.2 JI1.3 TectupoBanue
nurtepartypsl. [logrotoska k 3auery /Cp/ OIIK-5.1-3 J1.4
VYK-3.4-3 JI1.5J12.1
VK-8.4-3 J12.2]13.4
JI3.5J13.6
2122
Pa3nen 3. 3akoHoMepHOCTH MPOTEKAHUS
XHMHYECKHX NMPOLECCOB
3.1 XuMmndeckast TepMonuHamMuKa /Tema/ 0 VYerHslii onpoc.
Pewenne
3a1a4. 3almra
11a00paTOPHBIX
pabor.
TectupoBanue
3.2 Xumuueckas TepMoanHamMuka /Jlex/ 2 OIlK-1.1-3 JI1.2 J11.3 YcTHbIH opoc
OIIK-5.1-3 1.4
VYK-3.4-3 | JI1.5J12.1J13.
YK-8.4-3 5J13.6
21022
33 XUMHYECKOE paBHOBECHE. XUMHUYECKasi KHHETHKA. 2 OIIK-1.1-3 JI1.2 JI1.3 YcTHbIH ompoc
Oueprus aktuBanuu /JIex/ OIIK-5.1-3 JI1.4
YK-3.4-3 | JI1.5J12.1J13.
VYK-8.4-3 5J13.6
3132
3.4 Mexanu3mbl xumnuueckux peakiuii. Karamus. 2 OIIK-1.1-3 JI1.2 JI1.3 YcrHbIl onpoc
Karanuzatop /Jlex/ OIIK-5.1-3 J1.4
VK-3.4-3 | JI1.5J12.1J13.
VK-8.4-3 5JI3.6

01022




3.5 Xumnueckas kunetuka /IIp/ 2 OIIK-1.1-Y JI1.2 JI1.3 Pemenune 3anau
OIIK-1.1-B 1.4
OIIK-5.1-Y | JI1.5J12.2]13.
OIIK-5.1-B 5J13.6
VK-3.4-3 2132
YK-3.4-V
YK-3.4-B
YK-8.4-3
VYK-8.4-Y
VK-8.4-B
3.6 CKOpoCTh XUMUYECKOM peaknnu /J1ab/ 2 OIK-1.1-Y | JI1.2J11.3 OTueTHI 1Mo
OIIK-1.1-B J1.4 1a60paTOPHBIM
OIIK-5.1-3 | JI1.5J12.2J13. paboTam.
OIIK-5.1-Y | 2J13.5J13.6 3ammTa
OIIK-5.1-B 01022 71a00paTOPHBIX
YK-3.4-3 pabot
YK-3.4-V
VK-3.4-B
YK-8.4-3
VYK-8.4-Y
YK-8.4-B
3.7 TepMmoauHaMudeckue pacuetsl /J1ab/ 2 OIIK-1.1-Y | JI1.2J11.3 OTYeTHI Mo
OIIK-1.1-B Jg1.4 1a00paTOPHBIM
OIIK-5.1-3 | JI1.5J12.2J13. pabotam.
OIIK-5.1-Y | 2J13.5J13.6 3ammra
OIIK-5.1-B 0102 71a00paTOPHBIX
YK-3.4-3 pabor
YK-3.4-Y
VK-3.4-B
YK-8.4-3
VYK-8.4-Y
VK-8.4-B
3.8 M3yueHne KOHCIIEKTa JIGKIIMIA U PeKOMEHIYeMOit 15 OIIK-1.1-3 JI1.2 JI1.3 TectupoBanue
mutepatypsl. [logroroska k 3agery /Cp/ OIIK-5.1-3 J1.4
VK-3.4-3 JI1.5J12.1
VK-8.4-3 J12.2713.2
JI3.5J13.6
01032
Pa3nen 4. PacTBopsl
4.1 PactBops! /Tema/ 0 YCTHBIN ompoc.
Pemenne
3a1a4. 3amura
11a00paTOPHBIX
pabor.
TectupoBanue
4.2 Tums! pacTBOpoB. CIIOCOOBI BEIPaXKEHUS 2 OIIK-1.1-3 JI1.2J11.3 VYerHslii onpoc
KOHIIEHTPAIlUU pacTBOPOB. PacTBOpUMOCTb. OIIK-5.1-3 JI1.4
KonnuratusHble CBOWCTBa pacTBOPOB. 3aKOH VYK-3.4-3 | JI1.5J12.1J13.
Payins. Ocmotuueckoe gapiaeHue. 3akoH Bant- VYK-8.4-3 5J13.6
T'odda. PactBops! anekrponutoB. Koncranra 21022
nucconmanuu /Jlex/
4.3 CoiictBa pactBopoB /IIp/ 2 OIIK-1.1-Y JI1.2 JI1.3 Pewenue 3amau
OIIK-1.1-B J1.4
OIIK-5.1-V | JI1.5J12.2J13.
OIIK-5.1-B 5J13.6
YK-3.4-3 3132
VK-3.4-Y
YK-3.4-B
VK-8.4-3
VK-8.4-Y

YK-8.4-B




4.4 IIpousBenenue pacrBopumocTy. I'uaponus conei. 2 OIIK-1.1-3 JI1.2J11.3 VYeraslii onpoc
PacTBOpBI 31EKTPOIUTOB. DIIEKTPOIUTUYECKAS OIIK-5.1-3 JI1.4
qucconyanys. Bona kak pacTBOpUTENb. VK-3.4-3 | JI1.5J12.1J13.
Hucconmanus Boas! /Jlex/ YK-8.4-3 5J13.6
2132
4.5 T'uaponus. Dnexrponus /J1ad/ 2 OIlK-1.1-Y | JI1.2 JI1.3 OTueThI Mo
OIIK-1.1-B JI1.4 71a00paTOPHBIM
OIIK-5.1-3 JI1.5712.1 paboTam.
OIIK-5.1-Y J12.2J13.1 Samura
OIIK-5.1-B JI3.5 J13.6 J1a00paTOPHBIX
VYK-3.4-3 3132 pabor
VK-3.4-Y
VYK-3.4-B
VK-8.4-3
VK-8.4-Y
YK-8.4-B
4.6 N3ydenune KOHCIEKTa JEKIHH U peKOMEHAYyeMOit 15 OIIK-1.1-3 JI1.2J11.3 TectupoBanue
mutepatypsl. [Tonrotoska k 3auety /Cp/ OIIK-5.1-3 JI1.4
VYK-3.4-3 JI1.5J12.1
YK-8.4-3 JI2.2J13.1
JI3.5J13.6
3132
Paznen 5. DinekTpoxumMuyeckue CHCTEMbI
5.1 OKUCIUTENHHO-BOCCTAHOBUTENILHBIE 0 YceTHbIi onpoc.
niporecchl /Tema/ Pemenune
3aja4. 3almuTa
1a00paTOPHBIX
pabor.
TectupoBanue
5.2 OKHCITUTENTFHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI. 2 OIIK-1.1-3 JI1.2 JI1.3 YcrHbIl onpoc
MexaHn3M OKUCIEHUS U BOCCTAHOBJICHHUS. OIIK-5.1-3 J1.4
TUNUYHBIC OKUCITUTEIN U BOCCTAHOBUTEIIH. YK-3.4-3 | JI1.5J12.1J13.
Knaccudukaius oKucIuTeIbHO- YK-8.4-3 5J13.6
BOCCTaHOBUTEJIbHBIX MPOIECCOB 21032
(MeXMONeKyIApHbIE, BHYTPUMOJIEKYIISPHBIE,
JMCMyTaluoHbIe). HanpaBieHue OKUCITU-TeTbHO-
BOCCTaHOBUTENBHBIX IporieccoB. CTaHIapTHEIE
JIEKTPOJHBIE IOTeHI ALl Y paBHeHue HepHera.
DAEeKTPOXUMUYECKUH psi HanpshkeHuit /Jlex/
53 DnexTpoaublit moteHmman /IIp/ 2 OIIK-1.1-Y | J1.2J11.3 Pewenue 3amau
OIIK-1.1-B 1.4
OIIK-5.1-Y | JI1.5J12.2J13.
OIIK-5.1-B 5J13.6
YK-3.4-V 3132
VK-3.4-B
VK-8.4-Y
VYK-8.4-B
5.4 Onextponus /TIp/ 2 OIIK-1.1-Y | JI1.2JI1.3 | Pemenue 3aga4y
OIIK-1.1-B 1.4
OIIK-5.1-Y | JI1.5J12.2J13.
OIIK-5.1-B 5J13.6
YK-3.4-V 3132
YK-3.4-B
YK-8.4-Y

VK-8.4-B




5.5 OKUCIUTENHHO-BOCTAHOBHUTENIbHBIE peakin /J1ad/ 2 OIIK-1.1-Y JI1.2 JI1.3 OTueTsl 110
OIIK-1.1-B JI1.4 11a60pPaTOPHBIM
OIIK-5.1-3 JI1.5712.1 paboTam.
OIIK-5.1-Y JI2.2713.4 3amura
OIIK-5.1-B JI3.5J13.6 1ab60paTOPHBIX
VYK-3.4-3 2192 pabor
VK-3.4-Y
YK-3.4-B
VK-8.4-3
VK-8.4-Y
VK-8.4-B
5.6 Koppo3zus meramnos /J1a6/ 2 OIK-1.1-Y | JI1.2J11.3 OTueTsl Mo
OIIK-1.1-B JI1.4 1a60PaTOPHBIM
OIIK-5.1-3 JI1.5712.1 pabdoTam.
OIIK-5.1-Y JI2.2713.1 3amura
OIIK-5.1-B JI3.5J13.6 1a60paTOPHBIX
VK-3.4-3 2192 pabot
VYK-3.4-Y
VK-3.4-B
VK-8.4-3
YK-8.4-V
VK-8.4-B
5.7 M3yueHne KOHCIIEKTa JIGKIIMHA U pEeKOMEHIYeMOH 15 OIIK-1.1-3 JI1.2 JI1.3 TectupoBanue
nutepartypsl. [logrotoska k 3auery /Cp/ OIIK-5.1-3 JI1.4
VYK-3.4-3 JI1.5J12.1
VK-8.4-3 J12.2J13.1
J13.4 J13.5
JI3.6
2122
Pa3nes 6. OcHOBHbIE MOHATHUS 0 KOMILIEKCHBIX
coeTMHEeHUsX
6.1 OCHOBHBIE IOHATHS O KOMITJIEKCHBIX 0 VYerHslii onpoc.
coennHenusax /Tema/ 3ammra
71a00paTOPHBIX
pabor.
TectupoBanue
6.2 OCHOBHBIE TIOHATHUS O KOMIUIEKCHBIX 2 OIlK-1.1-3 JI1.2 J11.3 YcTHbIH onpoc
coequHeHMsIX /JIex/ OIIK-5.1-3 J1.4
VYK-3.4-3 | JI1.5J12.1J13.
VK-8.4-3 5J13.6
3132
6.3 KomrmtekcHsie coennaenus /J1ad/ 2 OIIK-1.1-Y | JI1.2J11.3 OT4eTH! 1Mo
OIIK-1.1-B JI1.4 71a00paTOPHBIM
OIIK-5.1-3 JI1.5J12.1 pabotam.
OIIK-5.1-Y J12.2J13.4 3ammmra
OIIK-5.1-B | JI3.5J13.6 | maGopaTopHBIX
YK-3.4-3 01032 pabor
VYK-34-y
VYK-3.4-B
VK-8.4-3
YK-8.4-Y
YK-8.4-B
6.4 M3yueHne KOHCIIEKTA JISKIIMIA U PEKOMEHIYeMOt 12 OIIK-1.1-3 JI1.2 JI1.3 TectupoBanue
murepatypsl. [TonrotoBka k 3auery /Cp/ OIIK-5.1-3 J1.4
YK-3.4-3 JI1.5J12.1
VK-8.4-3 J12.2713.4
JI3.5J13.6
2122
Paznen 7. Ilpome:kyTouHas arrecTanus
7.1 3aver /Tema/ 0




7.2 IoaroroBka k 3a4ery /3auét/ 8,75 JI1.2J11.3
JI1.4
JI1.5J12.1
JI2.2713.1
JI3.2JI3.3
JI3.4 JI3.5
JI3.6
01032
73 IIpuem 3auera /UKP/ 0,25 JI1.2 J11.3 Urorosoe
JI1.4 TECTHpPOBaHHUE,
JI1.5J13.5 peuienue 3ana4d
JI3.6
2122
Pa3nen 8. OcHoBHBIE CBOIiCTBA S-3JIEMEHTOB U
HMX COeMHEHUM
8.1 Onements! [A n IIA noarpymm /Tema/ 0 VerHslii onpoc.
Pewenne
MIPUMEPOB
8.2 OnemenTsl [A nonrpynmsl. [llenodnbie MeTamibl. 2 OIIK-1.1-3 JI1.2 JI1.3 YcTHBIH onpoc
OO6mas xapakTeprcTHKa 1eMeHToB. Haxoxnenne OIIK-5.1-3 JI1.4
B nipupoze. [lonydeHne u npuMeHeHue. VYK-3.4-3 | JI1.5J12.1J13.
du3nyecKre U XUMHUECKUE cBocTBa /JIek/ YK-8.4-3 5J13.6
3132
83 Onements! 1A noarpynnsl. bepunuii, maruuii, 2 OIIK-1.1-3 JI1.2 J11.3 VYerHblii onpoc
IIeI0YHO3eMebHbIe MeTaiuIbl. O0mmas xapakTepu- OIIK-5.1-3 J1.4
CTHKa dNIeMeHTOB. HaxoxieHue B npupoze, VK-3.4-3 JI1.5J12.1J13.
MOJIy4eHHEe U ipuMeHeHne. Ou3ndyeckue u YK-8.4-3 5J13.6
XUMHYEeCKHe CBOUCTB /JIek/ 21032
8.4 s-Onements /TIp/ 2 OIIK-1.1-Y JI1.2 JI1.3 Pemenne
OIIK-1.1-B JI1.4 MIPUMEPOB
OIIK-5.1-Y | JI1.5J12.2J13.
OIIK-5.1-B 5J13.6
VK-3.4-Y 01032
YK-3.4-B
YK-8.4-V
YK-8.4-B
8.5 M3yueHne KOHCIIEKTa JIGKIIMHA U peKOMEHIYeMOi 6 OIIK-1.1-3 JI1.2 JI1.3 Pewenne
autepatypsl. [loarotoBka k sx3ameny /Cp/ OIIK-1.1-Y J1.4 MIPUMEPOB
OIIK-1.1-B JI1.5J12.1
OIIK-5.1-3 JI2.2J713.5
OIIK-5.1-Y JI3.6
OIIK-5.1-B 2122
VYK-3.4-3
VK-3.4-Y
YK-3.4-B
VYK-8.4-3
VK-8.4-Y
VK-8.4-B
Pa3nen 9. OcHoBHBIE CBOIiCTBA P-271€eMEHTOB U
HX COeIMHECHU I
9.1 Onements! [ITA-VIIIA noarpynn /Tema/ 0 YcTHBIH ompoc.
3amura
1ab60paTOPHBIX
padoT.
Pemenune
MIPUMEPOB
9.2 Onements! [ITA noarpynmel. bop. AntoMuHHA. 2 OIIK-1.1-3 JI1.2J11.3 VYerHbll onpoc
O61as xapakrepuctuka. HaxoxxaeHue B mpupoze, OIIK-5.1-3 JI1.4
rnoyy4yeHue, npuMeHenue. Guznyeckue u YK-3.4-3 | JI1.5J12.1J13.
XUMHU4Ieckue cBocTBa /JIek/ VK-8.4-3 5J13.6
21022
9.3 OnemenTtsl IVA noxarpynmel. Yriuepoa Kpemuuii. 2 OIIK-1.1-3 JI1.2 JI1.3 YerHbIl onpoc
I'epmanuii, 0s10BO, cBHHEI. O0mas OIIK-5.1-3 JI1.4
xapakTtepuctuka. HaxoxneHnue B npupoe, VK-3.4-3 | JI1.5J12.1J13.
[0JIy4YeHHUe, npuMeHeHne. dusudeckue U YK-8.4-3 5J13.6
XHMHYeCKHe cBocTBa /JIex/ 3132




9.4 AnmomMuHui, 01080, cBuHelr /J1ad/ OIIK-1.1-Y JI1.2 JI1.3 OTueTsl 110
OIIK-1.1-B JI1.4 1a00paTOPHBIM
OIIK-5.1-3 JI1.5712.1 paboTam.
OIIK-5.1-Y J12.2J13.3 3amura
OIIK-5.1-B JI3.5J13.6 1ab60paTOPHBIX
VYK-3.4-3 2192 pabot
VK-3.4-Y
VYK-3.4-B
VK-8.4-3
VK-8.4-Y
YK-8.4-B
9.5 Onements! VA noarpynmnsl. Azot. ®ocdop. OIIK-1.1-3 JI1.2J11.3 VYerHslii onpoc
MBplbsk, cypbMa, BUCMYT. HaxoxneHue B OIIK-5.1-3 JI1.4
npupoje. [lonydyenue. Gusnueckue U XUMHUECKUE VYK-3.4-3 | JI1.5J12.1J13.
cBoticTsa /JIex/ YK-8.4-3 5J13.6
2132
9.6 Asot u pocdop /J1ab/ OIIK-1.1-Y | JI1.2J11.3 OT4erTsl 1Mo
OIIK-1.1-B J1.4 na00paTOPHBIM
OIIK-5.1-3 JI1.5J12.1 paboram.
OIIK-5.1-Y JI12.2J13.3 3amura
OIIK-5.1-B JI3.5 J13.6 J1a00PATOPHBIX
YK-3.4-3 3132 pabor
VK-3.4-Y
YK-3.4-B
VK-8.4-3
VK-8.4-Y
YK-8.4-B
9.7 OnemenTtsl VIA noarpynmel. Kucnopon. Cepa. OIIK-1.1-3 JI1.2J11.3 YeTHbIi onpoc
Cenen, Temnyp, nononuii. Haxoxxzaenue B OIIK-5.1-3 JI1.4
npupoje. Ilonydyenue. Gusnueckue U XUMHUECKHUE VK-3.4-3 | JI1.5J12.1J13.
cBoiicTBa /JIex/ YK-8.4-3 5J13.6
2132
9.8 OnemenTtsl VIIA noarpymnmesl. ["anorenst. O0mas OIIK-1.1-3 JI1.2 JI1.3 YcTHBIH o1poc
xapakTtepuctuka. HaxoxxneHue B npupoe, OIIK-5.1-3 JI1.4
NOJIy4eHue, NpuMeHeHue. dusudeckue u VK-3.4-3 | JI1.5J12.1J13.
XHMHUYeCKHe cBoiicTpa /JIex/ VK-8.4-3 5J13.6
3132
9.9 T"anorens! u cepa /J1a6/ OIK-1.1-Y | JI1.2J11.3 OTYeTHI 1Mo
OIIK-1.1-B J1.4 na00paTOPHBIM
OIIK-5.1-3 JI1.5J12.1 pabotam.
OIIK-5.1-Y JI12.2J13.3 3ammra
OIIK-5.1-B | JI3.5J13.6 | mabopaTopHBIX
YK-3.4-3 01032 pabor
YK-3.4-Y
VYK-3.4-B
YK-8.4-3
VK-8.4-YV
YK-8.4-B
9.10 OnemenTsl VIIIA noarpynmel. bnaropoansie razsr. OIIK-1.1-3 JI1.2 JI1.3 YcTHBIH ompoc
OO6mas xapakTeprcTHKa 31eMeHToB. Ha- OIIK-5.1-3 JI1.4
XOXKII€HHUE B IIPUPOJIE, [IOIyYCHHUE, VYK-3.4-3 | JI1.5J12.1J13.
npumMeHenue /JIex/ VYK-8.4-3 5J13.6
3132
9.11 p-Onementsr /TIp/ OIK-1.1-Y | JI1.2J11.3 Pemenune
OIIK-1.1-B J1.4 MIPUMEPOB
OIIK-5.1-V | JI1.5J12.2J13.
OIIK-5.1-B 5J13.6
VK-3.4-Y 01032
YK-3.4-B
YK-8.4-V

VK-8.4-B




9.12 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI OIIK-1.1-3 JI1.2J11.3 Pemenue
nautepatypsl. [lonrotoska k sx3ameny /Cp/ OIIK-5.1-3 JI1.4 MIPUMEPOB
VYK-3.4-3 JI1.5J12.1
YK-8.4-3 JI2.2J13.5
JI3.6
3132
Paznen 10. OcHoBHBIE cBOiicTBa d-371eMEeHTOB U
HX COeIMHEeHU I
10.1 Onements! IB-VIIIB noxarpymm /Tema/ VYerHslii onpoc.
Samura
J1a00paTOPHBIX
pabor.
Pewenune
IPUMEPOB
10.2 OnemenTtsl [VB-VIIB noxarpynmn. DnekTpoHHOE OIIK-1.1-3 JI1.2 JI1.3 YcTHbIH o1poc
CTPOCHHUE aTOMOB, 00IIast XapaKTEPUCTHKA OIIK-5.1-3 JI1.4
371eMeHTOB. PU3UKO-XUMHUYECKUE CBOWUCTBA. VYK-3.4-3 | JI1.5J12.1J13.
Ipumenenue /JIex/ VK-8.4-3 5J13.6
21322
10.3 Xpowm u mapraner /J1a6/ OIK-1.1-Y | JI1.2J11.3 OTYeTHI 1o
OIIK-1.1-B J1.4 1a00paTOPHBIM
OIIK-5.1-3 JI1.5J12.1 pabotam.
OIIK-5.1-Y J12.2713.3 3ammTa
OIIK-5.1-B | JI3.5J13.6 | mabopaTopHBIX
YK-3.4-3 2122 pabot
YK-3.4-Y
VK-3.4-B
YK-8.4-3
VYK-8.4-Y
VYK-8.4-B
10.4 Onements! VIIIB noarpynmer. CemeicTBo xenes3a OIIK-1.1-3 JI1.2 JI1.3 YcTHbIH o1poc
U TUTATUHOBBIE METAJUIBI. DJIEKTPOHHOE CTPOCHHUE OIIK-5.1-3 J1.4
aTOMOB, 0011asi XapaKTEePUCTUKA DJIEMEHTOB. VYK-3.4-3 | JI1.5J12.1J13.
DU3UKO-XUMHUYECKUE CBOMCTRA. VYK-8.4-3 5J13.6
[Ipumenenne /Jlex/ 0102
10.5 XKeneso, kobanbT, HUKENH /J1ab/ OIK-1.1-Y | JI1.2J11.3 OTueTs! Mo
OIIK-1.1-B JI1.4 n1a00paTOPHBIM
OIIK-5.1-3 JI1.5J12.1 paboTtam.
OIIK-5.1-Y J12.2713.3 3ammTa
OIIK-5.1-B JI3.5 J13.6 nabopaTOPHBIX
VYK-3.4-3 2132 pabor
YK-3.4-V
VK-3.4-B
YK-8.4-3
YK-8.4-V
VYK-8.4-B
10.6 OnemenTs! IB noarpynnsl. D1eKTpOHHOE OIIK-1.1-3 JI1.2 J11.3 VerHslii onpoc
CTPOEHHUE aTOMOB, 00IIAsi XapaKTEPUCTHUKA OIIK-5.1-3 J1.4
2J1eMeHTOB. PU3UKO-XUMHUECKHE CBOMCTRA. VK-3.4-3 | JI1.5J12.1J13.
[pumenenne /JIex/ VK-8.4-3 5J13.6
2122
10.7 Mens, cepedpo /J1ab/ OIK-1.1-Y | JI1.2J11.3 OTueTsl Mo
OIIK-1.1-B JI1.4 1a60PaTOPHBIM
OIIK-5.1-3 JI1.5712.1 paboTam.
OIIK-5.1-Y J12.2713.3 3ammTa
OIIK-5.1-B JI3.5 J13.6 1a60paTOPHBIX
VK-3.4-3 21922 pabot
VYK-3.4-Y
VK-3.4-B
VK-8.4-3
YK-8.4-V

VK-8.4-B




10.8 Onements! [IB noarpynmsl. D1eKTpOHHOE 2 2 OIIK-1.1-3 JI1.2J11.3 VYeraslii onpoc

CTPOEHHE aTOMOB, 00IIAs XapaKTEPUCTHKA OIIK-5.1-3 JI1.4
3neMeHTOB. PU3NKO-XUMUYECKUE CBOWCTBA. VK-3.4-3 | JI1.5J12.1J13.
Ipumenenne /Jlex/ YK-8.4-3 5J13.6
21022
10.9 Hunk, kagmui, pryTs /J1a6/ 2 2 OIIK-1.1-Y JI1.2 JI1.3 OTueTHl 110
OIIK-1.1-B JI1.4 71a00paTOPHBIM
OIIK-5.1-3 JI1.5712.1 paboTam.
OIIK-5.1-Y J12.2J13.3 Samura
OIIK-5.1-B JI3.5 J13.6 J1a00paTOPHBIX
VYK-3.4-3 3132 pabor
VK-3.4-Y
VYK-3.4-B
VK-8.4-3
VK-8.4-Y
VK-8.4-B
10.10 | D-anmementst /TIp/ 2 2 OIIK-1.1-Y | JI1.2J11.3 Pemienue
OIIK-1.1-B JI1.4 TIPUMEPOB
OIIK-5.1-Y JI1.5J13.5
OIIK-5.1-B JI3.6
YK-3.4-Y 2122
VK-3.4-B
VK-8.4-Y
YK-8.4-B
10.11 B3aumocBs3b pa3InyHbIX KJIACCOB 2 2 OIIK-1.1-Y | J1.2J11.3 Pemenune
HEOpraHuYecKux coexanHeHui /I1p/ OIIK-1.1-B JI1.4 NIPUMEPOB
OIIK-5.1-Y JI1.5J13.5
OIIK-5.1-B JI3.6
YK-3.4-Y 2122
VYK-3.4-B
VK-8.4-Y
YK-8.4-B
10.12 M3yueHne KOHCIIEKTA JICKIIMA U PeKOMEHIYeMOi 2 10 OIIK-1.1-3 JI1.2 JI1.3 Pemenune
mutepatypsl. [lonroToBka k sk3ameny /Cp/ OIIK-5.1-3 JI1.4 TIPUMEPOB

VK-3.4-3 JI1.5J12.1

VK-8.4-3 J12.2713.3

JI3.5J13.6
01022

Pasnen 11. IlpomexyTouHasi aTTecTALUSA

11.1 Dx3amed /Tema/ 2 0

11.2 IonroroBka K 3k3ameHy /OKk3ameH/ 2 35,65 JI1.2J11.3
1.4
JI1.5J12.1
J12.2J13.1
J32713.3
J3.4J13.5
JI13.6
51032

11.3 IIpoBeneHue KOHCYAbTALMY NIEPE]] 2 2 JI1.2 J11.3

sk3ameHoM /Kuc/ 1.4

JI1.5713.5
JI13.6

11.4 ITpuem sx3amena /MKP/ 2 0,35 JI1.2 J11.3 Hrorosoe
J1.4 TECTUPOBAHUE,

JI1.5J13.5 pelieHue 3aaa4
JI13.6

5. OHEHOYHBIE MATEPHAJIBI ITO TUCHUIIVIMHE (MO YJIIO)

DOoHJT OLICHOYHBIX CPEACTB MpuBeeH B [IprioskeHnu k pabodeil mporpaMMe TUCIUIIIHHEL (CM. JOKYMEHT «OIeHOUHbIe
MaTepuansl o AucHuIuinHe «O0mmas 1 HeopraHU4decKast XUMUsD» ).




6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
ron Ha3BaHHE
3bC
JI1.1 |Cemenos, U. H., Xumus : yueOHUK ATl BYy30B CaHKT- 978-5-93808-
Iepdurnosa, 1. JI. IeTepOypr: 389-9,

XUMU3JAT, |https://www.i

2022, 656 c. prbookshop.r
u/122441.htm
1

JI1.2 | Tep-Akomsn, M. H., XUMHS METAJIIOB : y4eOHUK Mockaa, 978-5-9729-
CokoioBa, 1O. B. Bonorga: 1064-9,

Uudpa- https://www.i

Hmxenepwus, prbookshop.r

2022, 208 c. u/123910.htm
1

JI1.3 |Kpusnesa, A. T, Xumus : yuebHoe nocobue Boponex: 978-5-7731-
Bapcyxoga, JI. T, Boponexckuit | 1050-7,
Boctpukoga, I'. 1O, rocynapcTBeHH | https://www.i
Kyxkwuna, O. b., BIH prbookshop.r
Cnenosa, O. B. TEXHHYCCKHUI u/127256.htm

YHUBEPCUTET, 1

OBC ACB,

2022, 131 c.

JI1.4 | Xaiinykosa, E. B. OO6was xumus : yuebHoe nocodue MockBa: Aii 978-5-4497-

ITu Ap Meaua, |2561-5,

2024, 90 c. https://www.i
prbookshop.r
u/136256.htm
1

JI1.5 | Hertsaposa, A. A., Xumus. [Ipaktukym : yae6HOE TTIOCOOHE MmuHCK: 978-985-895-
Mopos, C. A. Pecny6nukanck | 079-8,

WH MHCTHUTYT https://www.i

npodeccronan | prbookshop.r

BHOT'O u/134108.htm

oOpa3oBaHUs 1

(PUIIO), 2023,

184 c.

6.1.2. JlonojiHMTEIbHASA JIUTEPATYPA
Ne ABTOpBI, COCTaBUTEIN 3arnaBue WznarenscrBo, | Kommuecto/
rox Ha3BaHUE
3bC

JI2.1 |IIpecc U. A. XuMUS : UHTEPAKTUBHBINA YIeOHHK CaHKT- 978-5-94211-

[TerepOypr: 706-1,

Hanmonansssrii | http:/www.ip

MHHEpPaIbHO- rbookshop.ru/

CHIpbEBOI 71710.html

YHHUBEPCHUTET

«"opHbIil»,

2014, 417 c.

JI2.2 | Ceepmnosa H. /1. OO011as ¥ HeopraHuvdeckas XUMUS: SKCIIEPUMEHTANIbHBIE 33/1a4H CaHkT- 978-5-8114-

Y yNpaKHEeHUs IeTepOypr: 1482-6,

Jlans, 2013, http://e.lanbo

352c. ok.com/books
/element.php?
pll_cid=25&
pll_id=13007

6.1.3. MeTtoanueckue pa3padoTkn
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
ron Ha3BaHHE

3BC




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC

JI3.1 | Tperynos B.P., Xumus.O61ue cBoiicTBa pacTBOPOB. OKUCIUTENEHO- Pszans, 2006, |, 1
I{apesa A.B., BOCCTaHOBHUTEIbHBIC PEaKINU. AJICOPOITHS U aICOPOIIMOHHOE 40c.

Epmakosa JLIL paBHOBecHe : MeToz.ykas3.k 1ab.paboram

JI3.2 |Llapesa A.B., Xumus. KuneTrka, KOJUIOUIHBIE CUCTEMBI | METOJ. YKa3. K J1al. Ps3anb, 2009, o1
Tperynos B.P., pabotam 16c.

Epmakosa JLII.

JI3.3 |IllapeBa A.B., Xumus. Heopranmueckast XuMust : METOJI. yKa3. k J1ab. paboram Ps3zanp, 2011, , 1
Tperynos B.P., 48c.

Kyrosas H.O.

JI3.4 | Crproukosa FO.M., Xumus. OcHOBBI CTpoeHU BenlecTBa. OKUCIUTETHHO- Ps3anp, 2017, , 1
Epmakosa JLIIL, BOCCTAaHOBHUTENIBHBIC PEAKIHH : METOJ. yKa3. K J1ab. paboTam 32c.

IIrons O.C.

JI3.5 |Epmonaesa B. ., XUMUS 2IIEMEHTOB U COSAMHEHHH : y9eOHOe MocoOue sl By30B CaHkT- 978-5-507-
Tl'opmkosa B. M., [eTepOypr: 46167-7,
Cneiapko J1. E., Jlanp, 2023, https://e.lanbo
Jsymuuanckas H. H. 208 c. ok.com/book/

302219
JI3.6 | Jlo6anosa JIL.U., Xumust: MEeTOI. yKa3. k 1a0. paboram : Meromudeckue ykazanus | Pssann: PUL] ,
CemenoB A.P., PI'PTY, 2024, |https://elib.rsr
Bermies K.A., eu.ru/ebs/dow
Py6moBa A.JI. nload/3967
6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIHOHHOI ceTu ""UnTepHeT"
D1 | DnekrpoHHO-0MOMMOTEHAs cucTeMa «JlaHby, pexxuM aocTyna — ¢ rbdoro komnbio-trepa PI'PTY 6e3 mapons. —
32 | DnexTpoHHO-OHOMHOTEUHas cucteMa «[PRbooksy, pexum noctyna — ¢ modoro kom-niprotepa PIPTY 6e3 maposs, u3 cetu
HHTEpPHET I10 MapoJio. —

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 Hepeqeﬂb JIMICH3UOHHOI'0 U CB060)1H0 pPacnpocTpaHsieMoro nNporpaMmmMmHoOro o6ecneqe1-mﬂ, B TOM 4YMCJI¢
OTCYECCTBCHHOI'O MPOU3BOACTBA

HaumenoBanue Onucanue
OneparrionHas cucrema Windows KomMmepueckas aHIeH3Us
Kaspersky Endpoint Security Kommepueckast TAIIeH3HUS
Adobe Acrobat Reader Co6opgunoe I10
OpenOffice Coooxgunoe I10
Microsoft Office Kommepueckast muiieHsus
SMathStudio Cob6oanoe I[1O

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MO YJIS)

321 y4eOHO-agMHUHUCTPATUBHBIA KOpIyC. yueOHasi ayJUTOpHUs A MPOBEICHMS 3aHATHHA JIEKIHOHHOIO M CEMUHApPCKOTO
THIIA, TPYIIOBBIX W HMHAWBH-IyalIbHBIX KOHCYJIBTAlMH, TEKYIIEro KOH-TPOJsl M HMPOMEXYTOYHOH arrectanuu 44 mecra,
npoektop Optima EW775, skpaH, MapkepHas [JOCKa, MECTO IJIs IIPEIoJaBaTels, OCHAIIEHHOE KOMIIBIOTEPOM,
JKUJKOCTHBIN XpoMma-Torpad Craitep u K @ypre-cnekrpomerp PCM2202




326 y4eOHO-agMHUHHCTPATUBHBIA KOpIyc. ydeOHas sabo-paTopus, OCHAIICHHAs J1a0OpaTOpHBEIM O00OPYIOBAaHHEM,
TIOMeIIeHne I XpaHeHus yaeOHoro obopynosanus [Tanens LCD Philips,

MapKepHas J0CKa,

MECTO TS IpernoiaBa-Teis, ocHamienHoe kommbiotepoM (Intel Core 15/4Gb), BBITSXKHBIE MIKA]BbI,

2 muctisitop J19-4-02 “OMO”, Habop nmabopaTopHOW MOCYABI JUTS WHAMBHIYATGHOW pPabOThI, PEaKTUBBI, HEOOXOIUMBIC
JUTSL BBITIOJTHEHUSI PaboT,

mkad cyurmbabiid SNOL 58/350 LEN,

Becbl OHAUS PA 214, ananuTrueckue ¢ moBepKo,

Becsl OHAUS TA 152 B xoMIIIeKTe C rUpeit

328 yueOHO-aIMHHUCTpATHBHBIN Kkopmyc. 11 paboumx wmect (koMm-mbrotepHeridi kmacc (Intel Core 15/4Gb)) ¢
3 BO3MOXKHOCTBIO TIOJKJIIOUCHUSI K ceTH «lIHTepHeT» M O0ecreueHHeM JA0CTy-la B IJIEKTPOHHYIO HWH-(OPMAIMOHHO-
obpazoBatenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

Mertonuueckue ykazaHus npuBefensl B [Ipuoxenun k paboueit mporpaMMe IUCIHUIIIHHBL

Onepatop 30 000 "KomnaHnus "TeHsop" ——

JOKYMEHT MOAMWCAH 3NEKTPOHHOW NOANMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 17.09.24 10:23 (MSK) MpocTas noanuch
3ABEAYHOLMM BacunbeBuy, 3aBeaytowmii kadeaport XT

KA®E[PbI

noanncAHo ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 17.09.24 10:24 (MSK) MNpocTas noanvcb
3ABELlyIOLLlVIMv BacunbeBuy, 3aBeaytowmii kadeaport XT

BbIMYCKAKLLEEN

KA®E[PbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 17.09.24 10:38 (MSK) MNpocTas noanucb
HAYAJTbHMKOM YPOI AnekcaHapoBHa, HayanbHuk YPOT




