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

O0masi 1 HeOpraHuveckass XuMHUs

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kapenpoi XuMH4ecKoi TeXHOJIOTUHN
VYueOHsIit m1aH 18.03.01 26 00 XTl1.plx

18.03.01 Xumuyeckas TEXHOIOTH
Kamnpuxarus O0axajiaBp
®opma oOydeHus ouHast

OOmas TpyJ0eMKOCTb 73ET



Pacnpene.ﬂemle YacoB JUCHMIIJINHBI IO ceMecTpaM

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

Jlextun 24 24 24 24 48 |48
JlabopatopHbie 16 16 16 16 32 (32
ITpakTuueckue 8 8 8 8 16 16
Wnas KOHTaKTHas 0,25 (025 (035 (035 (0,6 (0,6
pabora
KoncynerupoBanue 2 2 2 2
nepes SK3aMeHOM U
IIPAKTUKOU
Uroro ays. 48,25 |1 48,25 50,35 | 50,35 | 98,6 | 98,6
KonraktHas padota | 48,25 | 48,25 [ 50,35 | 50,35 | 98,6 | 98,6
Cam. pabora 87 87 22 22 109 | 109
Yacel Ha KOHTPOITb 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 JI.H.

Pabouvas mporpamMmma JUCIATUTHHEL
OO0masi 1 HeOpraHu4ecKasi XuMHs

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 TEXHOJOrMH

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



Buzuposanue PII/] 1u1s1 ucnosiHeHMsl B 0YepeHOM Y4eOHOM roay

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

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1s1s1 ucnosiHeHUsI B 0YepeTHOM Y4eOHOM roay

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

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1y ucnostHeHus1 B 0YepeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
XuUMH4YeCKOil TEXHOJIOTUH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Buzupoanmue PII/] 1y ucnostHeHus B 0YepeTHOM Y4eOHOM roay

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

XUMHYECKOH TEXHOJOrMH

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llens n3ydeHuss AUCUUIUIHHEL ()OPMHUPOBAHNE CHCTEMATHUCCKHAX 3HAHUI B 00TIAaCTH 00ILIeH 1 HEOPTaHWIECKOH XUMUH,
U3y4eHHEe OCHOBHBIX TEOPETUUECKHX MONIOKEHHH XUMHU, OITy4eHHE COBPEMEHHBIX MIPEACTABICHUI O CTPOCHUH BEIIECTB
U €ro CBS3U C PEaKIMOHHOH CIIOCOOHOCTBIO, OBJIA/ICHUE HEOOXOUMBIM 00BEMOM 3HAaHUI O XUMHUUYECKOH TEPMOIMHAMUKE,
XMMUYECKOH KUHETUKE Y XMMUYECKOM PaBHOBECUH, O3HAKOMIIEHUE ¢ METOJIaMH OIIUCAHUS Y CBOMCTBAMM BaXKHEUIIINX
XMMHYECKUX CUCTEM, a TAKKE IPOTEKAIOIIUMU B HUX IIPOLECCAMHU.

1.2 | 3anauu u3y4yeHus: TUCLIUILUIUHBL

1.3 Pa3BUTHUEC Y CTYACHTOB XUMHWYCCKOI'O MBIIIJICHUS

1.4 | oBnageHne TEXHUKONH XMMUYECKUX PACUETOB,;

1.5 BBIpa6OTKa HAaBBIKOB U Pa3BUTHUC YMCHHUSA ITOCTAHOBKH U IPOBECACHUA XUMHNYICCKOI'0 SKCIICPUMCHTA, 06pa6OTKI/I W aHaJIn3a
€ro pe€3yjabTaTOB, PA3BUTHUC YMCHUS NUCITOJIb30BAHUA MTOJI0KCHUH XUMHUECKOM HayKU B TCXHUKE.

2. MECTO JUCHHUIIJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Hwkn (pasznen) OIT: | b1.0
2.1 | TpeboBaHus K mMpeABaApUTEILHOMN MOATOTOBKE 00yUaI0IIerocs:
2.1.1 | dusuka

2.1.2 | Maremartuka

2.1.3 | UadopmaTuka

2.2 | JucummianHbl (MOAYJ14) U NPAKTHKH, A8 KOTOPHIX OCBOEHUE TAHHOI JMCIUILIUHBI (MO1YJIs1) HE00X0AUMO KaK
npeallecTBYOLIEE:

2.2.1 | MaremaTnueckue MeTOabI B X T

2.2.2 | MarepuanioBeieHHE | 3aIIATa OT KOPPO3UU

2.2.3 | ®u3nueckas XUMHS

2.2.4 | DneKTpoTeXHHUKa
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2.2.6 | O0mas XuMHU4YecKast TEXHOIOTHS

2.2.7 | Opranuyeckasi XuMus

2.2.8 | IIponusBoacTBEHHAs MPAKTHKA
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2.2.10 | Texunomorngeckast (IPOSKTHO-TEXHOJIOTHIECKAs)

2.2.11 | Hayano-nccnenoBarenbckas pabora

2.2.12

2.2.13 | TloarotroBka K mpoLEAYpE 3alIUTHl U 3aIIXTa BBITYCKHON KBAIN(UKAIIMOHHON pabOThI

2.2.14

2.2.15 | [IpenaummoMHas mpaKTHKa

2.2.16

2.2.17 | AkTyansHbIe IPOOIEMBI XUMHHN, XHMHYECKOH TEXHOIOTHH B YKOJIOTUHI

2.2.18 | MmxenepHoe 0pOpMIICHUE MPOIIECCOB XUMUIECKON TEXHOIOTHH

2.2.19 | CnexTpasbHble METOIBI aHAH3a

2.2.20

2.2.21 | CiekTpOoCcKOMUIeCKUEe METOIBI UCCIIeIOBAHUS HE(DTEPOIYKTOB

2.2.22 | [Ipon3BoACTBEHHAS MTPAKTHKA

2.2.23 | Texnonoruueckas (IpOEKTHO-TEXHOIOTHUECKAsT)

3. KOMIETEHLUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIINHBI
(MOJYJIST)

VK-3: Cnoco0eH ocyliecTBJIATH COLMATbHOE B3aUMO/IeHCTBHE U PeaTu30BbIBAaTh CBOI0 POJIb B KOMaH/1e

YK-3.4. OcyuiecTBJjisieT KOONEPAIHIO C KOJIJIEraMH MPH padoTe B KOJIJIEKTHBE

3HaThL

OCHOBHBIC TIPaBMJIa B3aUMOJCHCTBHSI KOJUIET B KOJUICKTHUBE

YMmerhb

KOOIICPHPOBATHCS C KOJUIEraMu, paboTaTh B KOJUICKTUBE

Baanernb

METOJaMHU M CIIO0CO0aMH TIOCTPOSHHS MPABHIBHOTO, KOPPEKTHOTO J0KA3aTeIhCTBA




YK-8: CniocoGeH co31aBaTh U HOAACPKUBATH B IOBCEIHEBHOM *KHU3HH U B IPOQ)eCCHOHAIBLHOM 1esITeJIbHOCTH Oe30NacHbIe
YCJIOBHS KM3HeJesITeJIbHOCTH /ISl COXPAHEeHHUs MPUPOIHOI cpebl, 00ecnevyeHUs] YCTOHYHBOr0 pa3BUTHSA 00111eCcTBa, B TOM
Yucie MPU yrpo3e H BOSHUKHOBECHUHU YPe3BbIYANHBIX CHTYalUii 1 BOCHHBIX KOH(JINKTOB

YK-8.4. Ucnosb3yeT npaBuJia TEXHHKH 0€301aCHOCTH, TPONU3BO/ICTBEHHON CAHNUTAPHH, OKAPHOI 6€301MACHOCTH H HOPMBbI
OXpaHbI TPyAA

3nartb

TpaBIJIa TEXHUKH O€30ITaCHOCTH, ITPOM3BOACTBCHHON CAaHUTAPHH, TIOKapHOH OE30ITaCHOCTH W HOPMBI OXpaHbI TPpyAa MpH
BBIIIOJIHCHUH J1a0OPaTOPHBIX PaboT MO JHUCIUILIINHE

Ymers

obecnieunBaTh Oe3omacHyo pabory ¢ JIBX, crexissHHONW MOCynoi, Ha CTEHIAX, MOJKIIOYEHHBIX K JIEKTPHYSCKAM, BOIOIPOBOIHBIM
U KaHAJIHM3AIHOHHBIM CETSIM

Baagersp

HaBbIKaMU Oe30MacHOi paboThl Ha TEXHOJIIOTMYECKOM 00O0pY/IOBaHUH

OIIK-1: CnocodeH u3y4aThb, aHAJIN3MPOBATH, HCNOJIL30BATh MEXaHU3MbI XUMHUYECKUX PeaKIHii, MPOUCXOASAIHNX B
TeXHOJIOTHYECKHX MPOLeccax U OKPYKAIoleM MUPe, OCHOBBIBASICH HA 3HAHUSAX 0 CTPOEHHHU BelllecTBA, MPUpPoIe
XHUMUYECKOi CBSA3M M CBOWCTBAX PA3IMYHBIX KJIACCOB XHMHUYECKHX YJIEMEHTOB, COeTNHEHNI, BeNIeCTB H MATEPHAJIOB

OIIK-1.1. I/I3yqaeT MEXaHU3MbI XUMHUYCCKUX peammﬁ, MPOUCXOAAIIUX B TEXHOJOTHYIECCKHUX IMPOLECCAX U OKPYKaAIOLIEeM
MHPE, OCHOBBIBASICb HA 3BHAHUAX O CTPOCHMH BelleCTBAa, IpUpoae XMMHUYECKO# CBA3M U CBOMCTBAX PA3JIMYHBIX KJIAaCCOB
XMMHYIECCKUX IJIEMEHTOB, coez[vme}mii, BCIECTB U MaTECpPHUATIOB

3HaTh

MEXaHM3Mbl XMMUYECKUX PEaKIUil. CTPOEHUE BEIIECTBA, MPUPOAY XMMHUUYECKON CBSI3U B PA3IMYHBIX KJIaccax XUMHUYECKUX
COeIUHEHUN

YMmeTh

aQHAIM3UPOBATH M CUCTEMATHU3UPOBATH COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU M CBOMCTBAX BEIECTB

Baanernb

COBPEMEHHBIMH NPEJICTaBIECHUSIMU O CBOMCTBAaX MaTepHalOB U MEXaHMW3MaX XMMHUYECKUX MPOLECCOB, MPOTEKAIOUIUX B
OKpYXKalolleM MHUpe

OIIK-5: Cnoco0eH ocylmecTBIATH IKCIEPUMEHTAJbHbIE HCCJIEJOBAHUSA M UCTILITAHUSA 110 32aHHOI MeToAuKe, IPOBOAUTH
HAO0JII0IeHUs U U3MEPEeHHs ¢ y4eTOM TpedoBaHMii TEXHMKHU 0e30MaCHOCTH, 00padaThIBATh U HHTEPNPETHPOBATH
IKCIEPUMEHTAIbLHbIE TaHHbIE

OIIK-5.1. OcyumiecTBJIsieT 3KCIIEPUMEHTAJIbHbIE HCCIEA0BAHUA M MCIILITAHUSA 110 32/1aHHOI MeTOANKe, IPOBOAUT
HAO0/II0IeHUS] M U3MEPEHHS C Y4eTOM TPeOOBAaHN TEXHUKH 0€30MaCHOCTH

3HaTh

CIIOCOOBI IKCIIEPUMEHTANBHBIX MCCICIOBAHUA U MCIIBITAHUM, TIPaBUIa TEXHUKHA 0€30MacHOCTH MPH BEJACHUM SKCIICPUMEHTA
10 3aJaHHBIM METOINKAM

YMmeThb

MPOBOIUTEL HAONIONEHHS U U3MEPEHUS C yIeTOM TPeOOBaHUI TEXHUKU O€30MacHOCTH

Baanernb

METOAaMH JKCIIEPUMEHTATBHBIX HCCIEOBAaHUN W MCIBITAHWI, HAaBBIKAMU TPOBEACHUS HAOMIONEHHUN M U3MEPEHUI ¢ yueToM
MPUMEHEHHUS MEP TEXHHUKH O€30MacHOCTH

B pe3yabTate ocBOeHUSsI AUCUMIJIMHBI (MOAYJIf) 00yUarouiics 10J5KeH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE TEOPETHUECKHUE TTOJIOKEHUH XUMUU;

3.1.2 | coBpeMeHHBIE PEACTABICHHUS O CTPOCHUH BEILIECTB U €T0 CBSI3U C PEaKI[MOHHOH CIIOCOOHOCTBHIO;

3.1.3 XUMHUYCCKYIO TCPMOAUHAMUKY, XUMUYCCKYIO KUHCTUKY, XUMUYCCKOC PAaBHOBECUC,

3.1.4 | TexHUKY 0€30aCHOCTH MPOBEAECHUSI XUMUYECKOTO KCIIEPUMEHTA.

3.2 | Ymerts:

3.2.1 pa6OTaTB C HpOCTeﬁHIPIMH anrmapaTtaMiy, an60paMH " CXEMaMH, KOTOPBIC UCIIOJIB3YKOTCS B XUMHUYCCKUX U
TCXHOJIOTHYCCKUX na6opaTopmlx, 1 IOHUMATh IMMPUHIUITBI UX }Iel\/‘ICTBI/ISI;

3.2.2 | mporHO3upOBaTH BO3MOXKHOCTH OCYIIECTBICHHS XUMHUYCCKUX PEaKINi, OOBSICHATh 3aKOHOMEPHOCTH MX IIPOTCKAHNS;
aHAIM3UPOBATh PE3YJIbTATHI IPOBEACHHBIX OMBITOB H JEIaTh TOCTOBEPHBIC BHIBOMBL. 00pabaTHIBATh PE3yIIbTATHI
11a60paTOPHBIX pabOT ¢ UCIIOIBE30BAHMEM MIPEICTABICHHUS ITOJIYYEHHBIX PE3YIILTATOB B rpaMueCKOM BHIE U B BUJIE
TaOJINII;

3.2.3 | ucroyIb30BaTh OCHOBHBIC IMOHATHS XUMUH U XUMUYCCKUX CUCTEM, UX 3aKOHOMEPHOCTH; BBIABJIATH IPHU3HAKHA IMTPOTCKAHUSA
pCaKknum, XapakTepru3oBaTbh XUMHYCCKUE CBOMCTBA (KI/ICHOTHO-OCHOBHHG, OKI/ICHI/ITGHLHOBOCCTaHOBI/ITeHBHHe) OTJCIBHBIX
OJICMCHTOB U UX COGHHHCHHﬁ; OMPEACIIAATh BO3MOXKHBIC HAITPABJIICHUS XUMHUYCCKUX B3aI/IMO}leI\/'ICTBI/II‘/JI; MIPpOU3BOAUTH
pacye€Thl, UCTIOIB3Yysd OCHOBHBIC XUMUYCCKUEC.

3.3 | Bragers:

3.3.1 | MmeTogaMu pelnieHust KOHKPETHBIX 33aJa4 U3 Pa3IWYHBIX 00JIacTeH XUMHHU, yMETh AeNaTh IPOCTEHIINE OLEHKU U PACUCThI
JUL aHaJIM3a XMMHUYECKHX ABJICHUI B TEXHOJIIOIMYECKUX MIPOLECCaX;
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IIpUeMaMH, TIPOBEACHIUS IPOOHPOUHBIX PEaKIii, IPAKTUIECKOro BIIaICHNS XUMUIECKOH OCYI0H, Ta00OpaTOPHBIM
o0opynoBaHHEM U IPUOOPAMHU, TEXHUKOW XUMHUUECKUX IKCIIEPUMEHTOB; HaBbIKaMU 0€30macHoil paboThl ¢ XUMHUYECKUMU
peaKTHBaMH U PaCTBOPAMH;

333

HaBBIKaMHU pabOThI ¢ yUeOHUKaMH U yI€OHO-METOIMYECKMMH OCOOUSIMH, MH(POPMALIMOHHBIMU MaTepHallaMH U3
WnTtepHera.

4. CTPYKTYPA U COAEPKAHUE JTUCIUITJINHBI (MO YJIA)

Kon HaumenoBanue pa3ienoB u tem /Buj 3ausatus/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 170 KOHTPOJI
Paznen 1. OcHOBHBbIE 3aKOHBI U MOHATUS XUMHU
1.1 ATOMHO-MOJEKYIIIpHOE yueHue /Tema/ 1 0 YcrHBIi onpoc.
3amura
11a00paTOPHBIX
pabor.
TectupoBanue
1.2 ATOMHO-MOJIEKYJISIpHOE Y4eHHE. ATOM, MOJIEKYJIa, 1 2 YK-3.4-3 JIT.1J11.2 YcTHBII onpoc
IIPOCTHIE U CIIOXKHBIE BEIIECTBA. ATOMHAs U VYK-8.4-3 JI1.3 J11.4
MonekynspHast Macca. CTeXHoMeTpust OIIK-1.1-3 JI1.5
XUMHUYECKUX peakuuii. [IoHATHE 0 XUMHUYECKUX OIIK-5.1-3 | JI1.6J12.1J13.
cucreMax. CTEXMOMETPUUECKUE 3aKOHBI U 5JI3.6
ypaBHeHus. Monb - eqMHUIA KOIMYeCcTBa 0132
BEILECTBA. DKBUBAJIEHT. 3aKOH DKBUBAJIEHTOB.
Krnaccel HeopraHuueckux coeJUHEHUI.
HomeHnknaTtypa HeopraHudeckux BemecTs /JIex/
1.3 Kiaccel HeopraHU4ecKUX COeJMHEHUN. 1 2 VK-3.4-3 JIT.1J11.2 OTtyeTsl O
Homenknatypa Heopranuueckux BeecTs /J1ad/ YK-3.4-Y JI1.3JI1.4 | maGopaTopHBIM
VYK-3.4-B JI1.6J12.1 paboram.
VYK-8.4-3 JI2.2J13.5 3ammra
VK-8.4-Y JI3.6 11a00paTOPHBIX
YK-8.4-B 2132 pabor
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-Y
OIIK-5.1-B
1.4 M3ydeHne KOHCIIEKTa JICKIUNA U peKOMEHIyeMOn 1 14 YK-3.4-3 JIT.1J11.2 TectupoBanue
murepatypsl. [loxroroska k 3agery /Cp/ VK-8.4-3 JI1.3J11.4
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 JI2.2J13.5
JI3.6
2132
Pa3znen 2. OcHOBBI CTPOEHHUSI BeLeCTBA
2.1 Crpoenue aroma /Tema/ 1 0 YCTHBIH ompoc.
3amura
11a00paTOPHBIX
paoor.
Pemenune
IIPUMEPOB.
TectupoBanue
2.2 Crpoenue aroma. Mogens 3. Pezepdopaa 1 2 YK-3.4-3 JIT.1J11.2 YeTHbli onpoc
cTpoeHus atoma. YpaBHenue M. [1nanka. YK-8.4-3 JI1.3J11.4
KopmyckynsapHo-BOTHOBOM Jyanu3m MaTepuu. OIIK-1.1-3 JI1.6J12.1
[punuun neonpenenennoctu B. Ieiizenbepra. OIIK-5.1-3 JI2.2J13.5
BonHoBas GpyHKIHUA 3JeKTpoHA. YpaBHEeHHE . JI3.6
Hlpenunarepa. KBanTOBEIE UHca, HX HUIHISCKAI 21092
CMBICIT ¥ 3HAYCHHUSI. ATOMHBIE OpOUTAIIH.
CTtpoeHre MHOTORJIEKTPOHHBIX aToMOB. [IpaBuia
1 TIOPSITOK 3aITOJTHEHHST aTOMHBIX OpOHTAJICH.
puanmn [Maynw (mpuammn 3anpera). CnencTue
n3 npunuuna Ilaymu. ITpasuno I'ynna. Ipasuio
B. M. KiieukoBCcKOro. DeKTpoHHbIe (POPMYITBI
atromoB. CtpoeHue sipep aToMoB. M3otors! /JIex/




2.3 Iepuomnueckuii 3akon .M. Menneneesa. Csi3b 2 VK-3.4-3 JI1.1J11.2 VYerHbIi onpoc
CBOMCTB 3JIEMEHTOB M CTPYKTYPbI IEPUOIUIECKOMI YK-8.4-3 JI1.3J11.4
CHCTEMBI CO CTPOCHHEM SIIEKTPOHHBIX 000I09eK OIIK-1.1-3 JI1.6J12.1
aToMoB. [Tepruoandeckie CBOACTBA HICMEHTOB. OIIK-5.1-3 JI2.2713.5
KonuuecTBeHHbIE XapaKTEPUCTUKU CIIOCOOHOCTH JI3.6
aTOMOB K OTJlau€ ¥ IIPUCOEAUHEHHIO JIEKTPOHOB! 2192
SHEPrHs NOHU3AINH, CPOJICTBO K JJIEKTPOHY,
9IEKTPOOTPUIATEIBHOCTE. KICTIOTHO-OCHOBHBIE U
OKHCJIUTEJIbHO-BOCCTAaHOBUTENILHBIE CBOMCTBA
BerecTs /JIex/
2.4 Xumuueckast CBs3b U CTPOCHUE BELLIECTBA. 2 VYK-3.4-3 JI1.1 J11.2 VYerHsli onpoc
OCHOBHBIC THUIIBI U XapaKTEPUCTUKU XUMUUECKOH YK-8.4-3 JI1.3J11.4
cBs13H. MloHHas, KOBaJICHTHAs ¥ METaJUIHYECKast OIIK-1.1-3 JI1.6J12.1
cBs3u. Meton BaneHTHbIX cBsizelt (BC). OIIK-5.1-3 JI2.2J13.5
BaneHTHOCTH 371€MEHTa B HEBO30Y)KICHHOM H JI3.6
BO30YXKA€HHOM cocTosHus /JIex/ 2122
2.5 Bonopoanas cBsi3b. MeXMOJIEKyISIpHOE 2 YK-3.4-3 JI.1J11.2 YeTHbli onpoc
B3aUMOJICHCTBHE 110 JOHOPHO-aKIENTOPHOMY YK-8.4-3 JI1.3J11.4
MeXaHU3MY 00pa30BaHMs KOBAJICHTHOH CBSI3H OIIK-1.1-3 JI1.6J12.1
XuMuyeckas CBsi3b B TBEP/bIX TENAX. OIIK-5.1-3 JI2.2J13.5
Merannuyeckas cBsi3b U MeTauibl. FloHHEIE, JI3.6
ATOMHO-KOBAJIEHTHBIE Y MOJIEKYJISIPHBIE 21092
kpuctais /JIex/
2.6 Crpoenue aroma /J1ab/ 2 YK-3.4-3 JIL.1J11.2 OT4eTs IO
YK-3.4-V JI1.3J11.4 1ab0paTOPHBIM
VYK-3.4-B JI1.6J12.1 paboTam.
YK-8.4-3 JI2.2J13.4 Pemenne
YK-8.4-Y JI3.5J13.6 MIPUMEPOB.
VK-8.4-B 21 D2 3ammra
OIIK-1.1-Y 11a00paTOPHBIX
OIIK-1.1-B pabot
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
2.7 M3ydeHune KoHCIIEKTa JIEKIUH U pEeKOMEH,TyeMOon 10 YK-3.4-3 JIT.1J11.2 TectupoBanue
aurteparypsl. [lonroroska k 3auety /Cp/ VK-8.4-3 JI1.3J11.4
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 J12.2]13.4
JI3.5J13.6
2192
Paznen 3. 3akoHoOMepHOCTH MPOTEKAHUS
XMMHYECKHX MPOILecCoB
3.1 Xumnaeckas TepMoauHamuka /Tema/ 0 VYernslii onpoc.
Pewenne
3a1a4. 3almra
11a60paTOPHBIX
pabor.
TectupoBanue
3.2 Xumuueckast TepMoguHaMuKa /JIex/ 2 YK-3.4-3 JIT.1J11.2 YcTHBIi onpoc
VK-8.4-3 JI1.3J11.4
OIIK-1.1-3 | JI1.6J12.1J13.
OIIK-5.1-3 5J13.6
2192
33 XuUMHYECKOe paBHOBECHE. XUMUYECKasi KHHETHUKA. 2 YK-3.4-3 JIT.1J11.2 YcTHBII onpoc
Oneprus akruBanuy /JIex/ YVK-8.4-3 JI1.3J11.4
OIIK-1.1-3 | JI1.6J12.1J13.
OIIK-5.1-3 5J13.6
3132
3.4 Mexanu3mbl xumuueckux peakiuil. Karamus. 2 VK-3.4-3 JIT.1 JI1.2 YcerHbIi onpoc
Karanuzarop /Jlex/ YK-8.4-3 JI1.3 J11.4
OIIK-1.1-3 | JI1.6J12.1J13.
OIIK-5.1-3 5JI3.6

0192




3.5 Xumnueckast kuaetuka /I1p/ 2 VK-3.4-3 JI1.2 JI1.3 Pemenune 3anau
YK-3.4-Y 1.4
VYK-3.4-B | JI1.6J12.2J13.
YK-8.4-3 5J13.6
VYK-8.4-YV D132
YK-8.4-B
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-Y
OIIK-5.1-B
3.6 CKopocTh XUMHYECKOH peakinu /J1ab/ 2 YK-3.4-3 JIL.1J11.2 OT4eTs 10
VK-3.4-Y JI1.3J11.4 | maGopaTOpHBIM
YK-3.4-B | JI1.6J12.2J13. paboram.
VK-8.4-3 2 JI13.5J13.6 3ammra
VYK-8.4-Y 01092 11a00paTOPHBIX
VK-8.4-B pabor
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
3.7 TepMoanHamuyeckue pacuets /J1ad/ 2 VYK-3.4-3 JI.1J11.2 OT4eTs 10
VK-3.4-Y JI1.3J11.4 | maGopaTOpHBIM
YK-3.4-B | JI1.6J12.2J13. paboram.
VK-8.4-3 2 JI13.5J13.6 3ammra
VK-8.4-Y 3132 71a60paTOPHBIX
VYK-8.4-B pabor
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
3.8 M3ydeHune KOHCIIEKTa JICKIUHA U peKOMEHLyeMOn 20 YK-3.4-3 JIT.1J11.2 TectupoBanue
murepatypsl. [lonroroska k 3agery /Cp/ VK-8.4-3 JI1.3 J11.4
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 J12.2713.2
JI3.5J13.6
0132
Paznen 4. PactBopbl
4.1 PactBops! /Tema/ 0 YcrHBI ompoc.
Pemenne
3a1a4. 3amuTa
J1a00paTOPHBIX
pabor.
TecrupoBanue
4.2 Tumbl pactBopoB. CIocoObI BEIpasKEHUS 2 YK-3.4-3 JIL.1J11.2 VYerHbli onpoc
KOHIICHTPAIIUH PACTBOPOB. PacTBOPUMOCTS. YK-8.4-3 JI1.3J11.4
Konnmurarushble cBoHCTBa pacTBOPOB. 3aKOH OIIK-1.1-3 | JI1.6J12.1JI3.
Paynsa. Ocmoruueckoe naBieHue. 3akoH BaHT- OIIK-5.1-3 5J13.6
T'odda. PactBopsl anexTponutoB. Koncranra 2122
nuccoumanmu /JIex/
4.3 CoiictBa pactBopos /IIp/ 2 YK-3.4-3 JI1.2 JI1.3 Pewenue 3amau
VK-3.4-Y J1.4
YK-3.4-B | JI1.6J12.2J13.
VK-8.4-3 5J13.6
VK-8.4-Y 3132
YK-8.4-B
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-Y

OIIK-5.1-B




4.4 IIpoussenenue pacrsopumoctu. I'uaponus conei. 2 YK-3.4-3 JI1.1J11.2 VYernsli onpoc
PacTBOpBI 371EKTPOIHUTOB. DIEKTPOIUTHYECKAS YK-8.4-3 JI1.3J11.4
Jucconuanys. Bona kak pacTBOpUTENb. OIIK-1.1-3 | JI1.6J12.1J13.
Juccounanus Bos! /JIex/ OIIK-5.1-3 5J13.6
D132
4.5 T'uapomnus. Dnexkrponus /J1ad/ 2 YK-3.4-3 JIT.1J11.2 OTtyeTsl IO
YK-3.4-VY JI1.3J11.4 | mabGopaTopHBIM
YK-3.4-B JI1.6J12.1 paboTam.
VK-8.4-3 J12.2J13.1 3amura
YK-8.4-V JI3.5 J13.6 11a00paTOPHBIX
VK-8.4-B 3132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
4.6 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEH TyeMOit 10 YK-3.4-3 JI.1J11.2 TectupoBanue
muteparypsl. [ToaroroBka k 3adery /Cp/ YK-8.4-3 JI1.3J11.4
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 J12.2J13.1
JI3.5J13.6
3132
Paznen 5. DdaekTpoxumMuyeckue cucTeMbl
5.1 OKUCITUTENHHO-BOCCTAHOBUTEIBHBIE 0 YceTHslii onpoc.
nporieccel /Tema/ Pemenune
3aja4. 3amura
11a00paTOPHBIX
pabor.
TectupoBanue
5.2 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOLECCHI. 2 YK-3.4-3 JIT.1J11.2 YerHblit onpoc
MexaHu3M OKHCIICHHS 1 BOCCTAHOBJICHUS. VK-8.4-3 JI1.3J11.4
TUNUYHBIC OKUCIUTENN U BOCCTAHOBUTEIIH. OIIK-1.1-3 | JI1.6J12.1J13.
Knaccudukarusi OKHCIUTETBHO- OIIK-5.1-3 5J13.6
BOCCTaHOBHUTEJBHBIX MTPOIIECCOB 21092
(Mex)MOoNeKyIsIpHbIE, BHYTPUMOJIEKYIISPHBIE,
JIMCMYTaIHOHbIe). HanpaBiieHHe OKHCIIN-TENbHO-
BOCCTaHOBHUTEIBHBIX IporieccoB. CTaHTapTHEIC
3JIEKTPOJHBIE IOTeHI ALl Y paBHeHue HepHera.
DNEeKTPOXUMHUUECKUH psill HanpsbkeHui /JIex/
53 Onexrponnblid notennuan /I1p/ 2 YK-3.4-V JI1.2 JI1.3 Pewenue 3amau
VYK-3.4-B 1.4
VK-8.4-Y | JI1.6J12.2]J13.
YK-8.4-B 5J13.6
OIIK-1.1-Y 3132
OIIK-1.1-B
OIIK-5.1-Y
OIIK-5.1-B
5.4 Onexrponus /Tp/ 2 VYK-3.4-V JI1.2 JI1.3 | Pemenue 3amaq
VK-3.4-B 1.4
VK-8.4-YV | JI1.6J12.2J13.
YK-8.4-B 5J13.6
OIIK-1.1-Y 3132
OIIK-1.1-B
OIIK-5.1-Y

OIIK-5.1-B




5.5 OKUCITUTENHHO-BOCTAaHOBUTENBHBIE peakuuu /J1ab/ 2 VK-3.4-3 JI1.1J11.2 OT4eTHI 10
YK-3.4-V JI1.3J11.4 11a60paTOPHBIM
VK-3.4-B JI1.6J12.1 paboTam.
YK-8.4-3 JI2.2713.4 3amura
YK-8.4-Y JI3.5J13.6 n1abopaTOpHBIX
YK-8.4-B 2192 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
5.6 Kopposus metamios /J1a6/ 2 YK-3.4-3 JI.1J11.2 OT4eTs IO
YK-3.4-V JI1.3J11.4 1ab0paTOPHBIM
VYK-3.4-B JI1.6J12.1 paboTam.
YK-8.4-3 JI2.2713.1 3amura
YK-8.4-Y JI3.5J13.6 n1ab0opaTOpHBIX
VYK-8.4-B 21 92 pabor
OIlK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
5.7 M3ydeHue KoHCIIEKTa JIEKIUHA U pEeKOMEH,TyeMOon 10 YK-3.4-3 JIT.1J11.2 TectupoBanue
aurteparypsl. [lonroroska k 3auety /Cp/ VK-8.4-3 JI1.3 J11.4
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 J12.2J13.1
J13.4 J13.5
JI3.6
2132
Paznesn 6. OcHOBHbIE MOHATHUS 0 KOMILJIEKCHBIX
coeIMHEeHUsIX
6.1 OCHOBHBIE MOHATHUS 0 KOMIIIEKCHBIX 0 VYernslii onpoc.
coequHeHusnx /Tema/ 3ammra
11ab0paTOPHBIX
pabor.
TectupoBanue
6.2 OCHOBHBIE TOHATHS O KOMIUIEKCHBIX 2 YK-3.4-3 JIT.1J11.2 YcTHBIi onpoc
coenuHeHHsX /JIex/ YK-8.4-3 JI1.3 J11.4
OIIK-1.1-3 | JI1.6J12.1J13.
OIIK-5.1-3 5J13.6
3132
6.3 Kommnekcublie coenunenvs /J1a6/ 2 VYK-3.4-3 JI.1J11.2 OT4eTHI 10
YK-3.4-V JI1.3 JI1.4 | maGopaTopHBIM
YK-3.4-B JI1.6J12.1 paboram.
VK-8.4-3 J12.2J13.4 3ammura
VYK-8.4-Y JI3.5J13.6 | mabopaTopHBIX
YK-8.4-B 2132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
6.4 M3ydeHune KOHCIEKTa JICKIIUKA U PEeKOMEHIyeMOn 23 YK-3.4-3 JIT.1J11.2 TectupoBanue
murepartypsl. [loaroroska k 3agery /Cp/ YK-8.4-3 JI1.3 J11.4
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 J12.2713.4
JI3.5J13.6
D122
Paznes 7. [IpomexkyTouHass aTTecTalMsA
7.1 3aver /Tema/ 0




7.2 IoaroroBka k 3auety /3auét/ 8,75 JIL.1J11.2
JI1.3 J11.4
JI1.6J12.1
JI2.2713.1
JI3.2JI3.3
JI3.4 JI3.5
JI3.6
2122
73 IIpuem 3auera /MKP/ 0,25 JI1.2 J11.3 Hrorosoe
JI1.4 TECTUPOBAHHUE,
JI1.6J13.5 peuienue 3ana4d
JI3.6
2122
Paznen 8. OcHoOBHbBIE CBOiIiCTBA S-3JIEMEHTOB U
HMX coOeMHEeHH I
8.1 OnemenTs! A u IIA moxrpymmn /Tema/ 0 VYerHslii onpoc.
Pewenne
IPUMEPOB
8.2 Onementsl [A noarpynmesl. lllenoyHbie MeTAIIIBL 2 YK-3.4-3 JIT.1J11.2 YcTHBIi onpoc
OO0mas xapakTepuCTHKa 3JIeMeHTOB. HaxoxkieHne YK-8.4-3 JI1.3J11.4
B npupoze. [lonyuenue u npumMeHeHue. OIIK-1.1-3 | JI1.6J12.1J13.
dusnyeckre U XuMHYeCckre cBoiicTBa /JIex/ OIIK-5.1-3 5J13.6
31 32
8.3 Onementsl 1A nonrpynmel. bepunmii, maraui, 2 VK-3.4-3 JI1.1 JI1.2 YerHblit onpoc
IeNTI0YHO3eMeNbHBIE MeTauThl. O0MIas XapaKTepu- VK-8.4-3 JI1.3 J11.4
CTHKa dJIeMeHTOB. Haxoxenue B nmpupore, OIIK-1.1-3 | JI1.6J12.1J13.
MoJTy4eHHe U npuMeHeHue. Guznyeckue u OIIK-5.1-3 5J13.6
XUMHIYecKue cBoicTB /JIek/ 21092
8.4 s-Onementsl /IIp/ 2 YK-3.4-V JI1.2 JI1.3 Pemenune
VK-3.4-B JI1.4 MIPUMEPOB
VYK-8.4-Y | JI1.6J12.2J13.
VYK-8.4-B 5J13.6
OIIK-1.1-Y 2122
OIIK-1.1-B
OIIK-5.1-Y
OIIK-5.1-B
8.5 M3ydeHue KOHCIIEKTa JIEKIUH U peKOMEH,LyeMOon 4 YK-3.4-3 JIT.1J11.2 Pewenne
nurteparypsl. [lonroroBka k sx3ameny /Cp/ VYK-3.4-y JI1.3J11.4 [IPUMEPOB
VK-3.4-B JI1.6J12.1
VK-8.4-3 JI2.2J713.5
YK-8.4-Y JI3.6
YK-8.4-B 2192
OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
Paznen 9. OcHoBHBbIE CBOICTBA P-2/1€eMEHTOB M
HX COCAUHEHUI
9.1 Onements! [ITA-VIIIA moarpynn /Tema/ 0 YcTHBIH orpoc.
3amura
1a60paTOPHBIX
pabor.
Pemenune
MIPUMEPOB
9.2 Onements! [ITA noarpynmnsl. bop. AmoMuHwHiA. 2 YK-3.4-3 JI.1J11.2 VYerHbli onpoc
OO61as xapakrepuctuka. HaxoxaeHnue B npupose, YK-8.4-3 JI1.3J11.4
rnosrydyeHue, npuMenenue. dusznyeckue u OIIK-1.1-3 | JI1.6J12.1JI3.
XUMHYecKue cBoiicTpa /JIex/ OIIK-5.1-3 5J13.6
2122
9.3 Onements! IVA noarpynnsl. Yraepon Kpemuuid. 2 YK-3.4-3 JIT.1J11.2 YcrHbIi onpoc
T'epmanmii, onoso, ceunen. Oomas YK-8.4-3 JI1.3J11.4
xapakrepucTtuka. Haxoxnenue B npupoze, OIIK-1.1-3 | JI1.6J12.1JI3.
rnojlydyeHue, npuMernenue. duznyeckue u OIIK-5.1-3 5J13.6
XHMHYeCcKHe cBoicTBa /JIex/ 3132




9.4 AmoMuHui, 01080, cBuHel /J1a6/ VK-3.4-3 JI1.1J11.2 OT4eTHI 10
VYK-3.4-V JI1.3 JI1.4 | nmabopaTopHbIM
VK-3.4-B JI1.6J12.1 paboTam.
YK-8.4-3 J12.2J13.3 3amura
YK-8.4-Y JI3.5J13.6 n1abopaTOpHBIX
YK-8.4-B 2192 pabor
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
9.5 OnemenTs! VA noarpynmsl. A3ot. @ocdop. YK-3.4-3 JI1.1J11.2 VYernsli onpoc
MpIiibsk, cypbMa, BucMyT. HaxoxneHue B VYK-8.4-3 JI1.3J11.4
npupozge. [Tonydenue. Ousnueckue ¥ XUMHYECKHUE OIIK-1.1-3 | JI1.6J12.1J13.
cBoifctBa /JIex/ OIIK-5.1-3 5J13.6
D132
9.6 Asor u pochop /J1ad/ VYK-3.4-3 JI1.1J11.2 OTyeTsl 0
YK-3.4-V JI1.3 JI1.4 | maGopaTopHBIM
YK-3.4-B JI1.6J12.1 paboTam.
YK-8.4-3 J12.2713.3 3amura
YK-8.4-V JI3.5 J13.6 J1a00paTOPHBIX
VK-8.4-B 3132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
9.7 Onements! VIA noarpynmnsl. Kucnopon. Cepa. YK-3.4-3 JIL.1J11.2 YeTHbli onpoc
Cenen, Temtyp, nononnid. Haxoxaenue B VK-8.4-3 JI1.3J11.4
npupozge. [Tomydenue. Ousnueckue ¥ XUMHYECKUE OIIK-1.1-3 | JI1.6J12.1JI3.
cBoifctBa /JIex/ OIIK-5.1-3 5J13.6
2132
9.8 Onements! VIIA monrpymmesl. ['anorensr. O6mast YK-3.4-3 JIT.1J11.2 YcTHBII onpoc
xapakTepucTtuka. HaxoxaeHue B npupoze, VYK-8.4-3 JI1.3 J11.4
noaydeHue, npumenenue. Guszudeckue u OIIK-1.1-3 | JI1.6J12.1J13.
XHMHUYecKue cBoicTBa /JIex/ OIIK-5.1-3 5J13.6
3132
9.9 T"anorens! u cepa /J1a6/ VYK-3.4-3 JI.1J11.2 OT4eTsI 10
VK-34-Y JI1.3J11.4 nabopaTopHBIM
YK-3.4-B JI1.6J12.1 paboram.
VK-8.4-3 JI12.2J13.3 3ammra
VK-8.4-Y JI3.5J13.6 | mabopaTopHBIX
YK-8.4-B 0132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
9.10 Onementsl VIIIA noarpynmsl. biaropognslie rassl. YK-3.4-3 JIT.1J11.2 YcTHBII onpoc
OO6mas xapakTepuCcTHKa dNieMeHToB. Ha- YVK-8.4-3 JI1.3J11.4
XOXKJEHHE B IPUPOJE, IIOIyYEHUE, OIIK-1.1-3 | JI1.6J12.1JI3.
npuMeHenue /JIex/ OIIK-5.1-3 5J13.6
3132
9.11 p-Onementst /TIp/ VYK-3.4-V JI1.2 J11.3 Pemenune
VK-3.4-B J1.4 MIPpUMEPOB
YK-8.4-Y | JI1.6J12.2J13.
VK-8.4-B 5J13.6
OIIK-1.1-Y 0132
OIIK-1.1-B
OIIK-5.1-Y

OIIK-5.1-B




9.12 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil YK-3.4-3 JI1.1J11.2 Pemenue
nuteparypsl. [ToaroroBka k sx3ameny /Cp/ YK-8.4-3 JI1.3J11.4 TIPUMEPOB
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 JI2.2713.5
JI3.6
3132
Paznes 10. OcHoBHbIe cBoiicTBa d-371eMEeHTOB U
HX COeUHEHUI
10.1 Onements! IB-VIIIB noarpynm /Tema/ VYernslii onpoc.
3amura
11a00paTOPHBIX
pabor.
Pewenune
MIPUMEPOB
10.2 Onementsl [VB-VIIB noarpymnm. DnekrpoHHoe YK-3.4-3 JIT.1J11.2 YcTHBII onpoc
CTPOEHHUE aTOMOB, O0IIast XapaKTEPUCTHKA YK-8.4-3 JI1.3J11.4
31eMeHTOB. PU3HKO-XUMUYECKHE CBOICTBA. OIIK-1.1-3 | JI1.6J12.1J13.
Tpumenenue /JIex/ OIIK-5.1-3 5J13.6
21 32
10.3 Xpowm u mapranerr /J1a6/ VYK-3.4-3 JI.1J11.2 OT4eTsI 10
VK-3.4-Y JI1.3J11.4 | maGopaTOpHBIM
YK-3.4-B JI1.6J12.1 paboram.
VYK-8.4-3 J12.2J13.3 3amura
VK-8.4-Y JI3.5J13.6 | mabopaTopHBIX
YK-8.4-B 0132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
10.4 Onementsl VIIIB noarpynmsl. CemelcTBO xenes3a VK-3.4-3 JI1.1 JI1.2 YcTHBIi onpoc
U TUTATUHOBBIE METAJLJIBI. DJIEKTPOHHOE CTPOEHHE VK-8.4-3 JI1.3J11.4
aTOMOB, 00I11asi XapaKTepPUCTUKA SIIEMEHTOB. OIIK-1.1-3 | JI1.6J12.1J13.
OU3NKO-XUMHYECKHUE CBOWCTBA. OIIK-5.1-3 5J13.6
[Ipumenenne /Jlex/ 3132
10.5 XKeneso, kobanbT, HUKENH /J1ab/ YK-3.4-3 JIL.1J11.2 OT4eTs! 0
YK-3.4-V JI1.3 J11.4 nabopaTopHBIM
YK-3.4-B JI1.6J12.1 paboram.
YK-8.4-3 JI2.2J13.3 3amura
VK-8.4-Y JI3.5 J13.6 1a00paTOPHBIX
YK-8.4-B 2132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
10.6 OnemenTs! 1B noarpynmel. DnekTpoHHOE VYK-3.4-3 JI1.1 J11.2 VerHsll onpoc
CTpOEHHUE aTOMOB, O0IIIast XapaKTePUCTUKA YK-8.4-3 JI1.3 J11.4
371eMeHTOB. OU3UKO-XUMHYECKHE CBOICTBA. OIIK-1.1-3 | JI1.6J12.1J13.
[pumenenne /Jlex/ OIIK-5.1-3 5J13.6
2122
10.7 Mens, cepebpo /J1ab/ YK-3.4-3 JI1.1J11.2 Otuets! O
YK-3.4-V JI1.3J11.4 1ab0paTOPHBIM
VK-3.4-B JI1.6J12.1 pabotam.
VK-8.4-3 J12.2713.3 3ammra
VK-8.4-V JI3.5 J13.6 1a60paTOPHBIX
YK-8.4-B 21 22 pabor
OIlK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y

OIIK-5.1-B




10.8 OnemenTs! [IB moarpynmel. D1eKTpoHHOE 2 2 YK-3.4-3 JI1.1J11.2

VYernsli onpoc

CTPOCHHE aTOMOB, 00II1asi XapaKTEPUCTUKA YK-8.4-3 JI1.3J11.4
311eMeHTOB. DU3HKO-XUMUYECKHE CBOICTBA. OIIK-1.1-3 | JI1.6J12.1JI3.
Ipumenenne /Jlex/ OIIK-5.1-3 5J13.6
D132
10.9 Hunk, kagmuii, pryTs /J1ad/ 2 2 VK-3.4-3 JI1.1 J11.2 OT4eTHI 10
YK-3.4-VY JI1.3J11.4 | mabGopaTopHBIM
YK-3.4-B JI1.6J12.1 paboTam.
VK-8.4-3 J12.2J713.3 3amura
YK-8.4-V JI3.5 J13.6 11a00paTOPHBIX
VK-8.4-B 3132 pabot
OIIK-1.1-Y
OIIK-1.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
10.10 | D-anementsi /IIp/ 2 2 VYK-34-y JI1.2J11.3 Pemienue
YK-3.4-B JI1.4 TIPUMEPOB
VK-8.4-Y JI1.6J13.5
VK-8.4-B JI3.6
OIIK-1.1-Y 3132
OIIK-1.1-B
OIIK-5.1-Y
OIIK-5.1-B
10.11 B3auMocBsI3b pa3IMYHBIX KJIACCOB 2 2 YK-3.4-V JI1.2 J11.3 Pemenune
HeopraHmdeckux coeauHenuit /I1p/ VK-3.4-B JI1.4 NIPUMEPOB
VK-8.4-Y JI1.6J13.5
YK-8.4-B JI3.6
OIIK-1.1-Y 3132
OIIK-1.1-B
OIIK-5.1-Y
OIIK-5.1-B
10.12 M3ydeHne KOHCIEKTa JICKIIUHA U pEeKOMEHIyeMOn 2 10 YK-3.4-3 JIT.1J11.2 Pemenune
muteparypsl. [loaroroBka k sx3ameny /Cp/ YK-8.4-3 JI1.3J11.4 TIPUMEPOB
OIIK-1.1-3 JI1.6J12.1
OIIK-5.1-3 J12.2J13.3
JI3.5J13.6
0132
Pazpnen 11. Ilpome:xyTouHasi aTTecTALIUSA
11.1 Ok3ameH /Tema/ 2 0
11.2 INoxroroBka k 5k3amMeHy /Ok3aMeH/ 2 35,65 JI1.1J11.2
JI1.3 J11.4
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6
3132
11.3 IIpoBeneHe KOHCYIIBTAUU IIEPE 2 2 JI1.2 J11.3
sk3ameHoM /Kuc/ JI1.4
JI1.6J13.5
JI3.6
114 IIpuem sx3amena /MKP/ 2 0,35 JI1.2 JI1.3 Urorosoe
J1.4 TECTUPOBaHUE,
JI1.6J13.5 pelieHue 3aaa4
JI3.6

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MO YJIIO)

@DoH]I OLICHOYHBIX CPEACTB NpuBeAcH B [Ipunoxennn k pabodei mporpaMme IUCIUIUINHEI (CM. TOKYMEHT «OIeHOTHBIE
MaTepuansl o AucHuIunHe «OO0Ias 1 HeopraHu4decKkast XUMH»).




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

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas JMTEpaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuaecTso/
ron Ha3BaHUE
3bC

JI1.1 |Cemenos U. H., Xumus : y4eOHHK IS BY30B CaHkT- 978-5-9388-
Iepduiora U. JI. IeTepOypr: 275-5,

XUMU3OAT, |http://www.ip

2016, 656 c. rbookshop.ru/
49800.html

JI1.2 | Cemenos, 1. H., Xumus : y9eOHHK JJIs BYy30B CaHkT- 978-5-93808-
Iepdwuonra, 1. JI. [eTepOypr: 389-9,

XUMU3OAT, |https://www.i

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

JI1.3 | Kosans, 1O. H., Xumus. JIabopaTopHBIH MPAKTUKYM : yaeOHOe TocoOHe Kenesnoropek: |2227-8397,
Bacunbes, A. B., Cubupckas https://www.i
Konnparsena, JI. B. MOXKapHO- prbookshop.r

cnacarenbHas  (1/123100.htm

akagemus ['TIC |1

MUC Poccumn,

2022, 160 c.

JI1.4 |KpusueBa, A. T, Xumus : yaeOHOe mocodue Boponex: 978-5-7731-
Bapcykosa, JI. T',, Boponexckuit | 1050-7,
Boctpuxosa, I'. 1O., rocyaapctBeHH | https:/www.i
Kykuna, O. B., 13051 prbookshop.r
Cnenmosa, O. B. TEXHUYCCKUI u/127256.htm

YHUBEPCHUTET, 1

3bC ACB,

2022, 131 c.

JI1.5 | Xaiimykosa, E. B. OO6mas xumus : yaeOHoe ocodure Mocksa: Aii 978-5-4497-

ITu Ap Meaua, |2561-5,

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

JI1.6 | Jertsposa, 5. A, Xumus. [Ipaktukym : yaeOGHOe mocobue MuHck: 978-985-895-
Mopos, C. A. Pecnyonukanck | 079-8,

nil ’HCTUTYT https://www.i

npodeccuonan | prbookshop.r

BHOTO u/134108.htm

o0pa3oBaHus 1

(PUIIO), 2023,

184 c.

6.1.2. /lonosiHuTEIBHAS JIUTEPATYPA
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarenscTBo, | Konmnuectno/
rox Ha3BaHHE
ObC

JI2.1 |IIpecc U. A. XUMUS : MHTEPAKTHBHBIA yIeOHHK CankTt- 978-5-94211-

[eTepOypr: 706-1,

Hanuonanshsiii | http://www.ip

MUHEpaJIbHO- rbookshop.ru/

CHIPHEBOM 71710.html

YHUBEPCUTET

«["opHBIitY,

2014, 417 c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3BC
JI2.2 | Cepanosa H. 1. OO01as 1 HeopraHu4eckast XUMHUsL: SKCIIEPUMEHTAIILHBIC 33]Ia4H CaHkT- 978-5-8114-
U YIPpa>KHEHUS IetepOypr: 1482-6,
Jlans, 2013, http://e.lanbo
352 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=13007
6.1.3. MeTtoanyeckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENH 3arnaBue UsnarensctBo, | KomnuectBo/
ron Ha3BaHUE
3BC
JI3.1 | Tperynos B.P., Xumust.O61ue cBoicTBa pacTBOPOB. OKUCIUTEIHHO- Ps3ans, 2006, |, 1
IapeBa A.B., BOCCTaHOBHUTEJbHEIE PEaKIINU. AICOPOIIHS U aJICOPOIIMOHHOE 40c.
Epmakosa JLIL paBHOBecue : MeToa.yka3.k 1ab.paboram
JI3.2 |LapeBa A.B., Xumus. KuneTnka, KONIouIHbIE CUCTEMBI : METOA. YKa3. K Ja0. Ps3ans, 2009, o1
Tperynos B.P., paboram 16c.
Epmakosa JLII.
JI3.3 |Lapesa A.B., Xumus. Heopranmdeckast XUMUs : METOA. YKa3. K 1a0. paboram Pasams, 2011, |, 1
Tperynos B.P., 48c.
Kyrosas H.®.
JI3.4 | Crprouxosa FO.M., Xumus. OcHOBBI cTpoeHus BemecTBa. OKUCIUTENBHO- Ps3anp, 2017, , 1
Epmakosa JLIL, BOCCTAHOBHTEJIBHBIC PEAKIUHU : METO[. yKa3. K J1ab. paboTam 32c.
MTons O.C.
JI3.5 |Jlo6anosa JI.I., XUMUS 27IEMEHTOB: METOI. YKa3. K J1ab. paboTam : Pszans: PULL s
Jlorunos B.C. MeTtoandeckue yka3zaHus PIPTY, 2023, |https://elib.rsr
eu.ru/ebs/dow
nload/3652
JI3.6 | JIoGanoga JI.I., Xumust: MeTol. yKa3. k 1ab. paboram : MeToandeckue yKazaHus Pszanb: PULL ,
Cemenos A.P., PIPTY, 2024, |https://elib.rsr
Bertmes K.A., eu.ru/ebs/dow
Py6uosa A /1. nload/3967
6.2. [Tepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAUOHHOI ceTn "UHTepHeT"
31 | DnexrponHO-O0MOMMOTEYHAs cHcTeMa «JIaHbY, pesknM gocTyna — ¢ moboro kommsio-tepa PIPTY 6e3 mapomns. —
32 | DnexrponHO-OnbOmMoTeuHas cucrema «IPRbooksy, pexnm moctymna — ¢ modoro kom-netotepa PIPTY 6e3 mapois, u3 cetn

HHTEPHET M0 MapoJIo. —

6.3 IlepeyeHb MPOrpaMMHOro odecriedeHUusi H NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIIEH3MOHHOI0 1 CBOOOHO PACIIPOCTPAHSIEMOI0 NPOIPAMMHOI0 O0ecIeYeHusl, B TOM YUcJIe

0T€YE€CTBEHHOT'0 NTPOU3BO/ACTBA

HaumeHnoBanue

Onucanne

OmneparmonHas cucrema Windows

Kommepueckas nuueH3ust

Kaspersky Endpoint Security

Kommepueckas nuuensus

Adobe Acrobat Reader Ceoboanoe 1O
OpenOffice Ceoboanoe 1O
Microsoft Office Kommepueckast mumeH3us
SMathStudio Coboanoe 1O

6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MO YJIA)




321 y4eOHO-aAMMHHUCTPATUBHBII KOpITyC. ydeOHasl ayAWTOpHs ULl NPOBEICHHS 3aHATHH JICKIMOHHOIO M CEMHHApPCKOIO
THTA, TPYIIOBBIX M WHAWBU-AYaTbHBIX KOHCYTbTalWH, TEKYIIETO KOH-TPOJII M MPOMEXKYTOUHOH arTectannu 44 mecTa,
npoektop Optima EW775, »sxpaH, MapkepHas [OCKa, MECTO JUIi IIPeHojaBaTeNs, OCHAIIEHHOE KOMIIBIOTEpOM,
JKUAKOCTHBIN Xpoma-Torpad Craiiep u MK ®dypre-criekrpomerp PCM2202

326 y4eOHO-aIMHHUCTPAaTHBHBIH KOpITyc. ydeOHas 1abo-paTopusi, OCHAIICHHas Ja0OpaTOpHBEIM 00OpYIOBaHHEM,
MOMEIIeHHe I XpaHeHus yaeoHoro obopynosanus [Tarers LCD Philips,

MapKepHasi JI0CKa,

MECTO TS TpernoaaBa-Teis, ocHaimeHHoe koMmmbioTepoM (Intel Core 15/4Gb), BBITSKHBIE HIKA]BHI,

2 muctusatop J13-4-02 “OMO”, nabop 1ab0paTOPHOW TOCYIBI JJIsi WHIUBUIYATEHONW pabOThHI, pEaKTHBBI, HEOOXOIMMBIC
JUTSL BBITIOJTHEHUSI PadoT,

mka¢ cymmnpHbit SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutuyeckue ¢ moBepKoi,

Becsl OHAUS TA 152 B kommiekre ¢ rupeit

328 yueOHO-aAMHHUCTPATHUBHBIA Kopmyc. 11 pabGoumx wmect (xkom-mbrorepHbrii kmacc (Intel Core 15/4Gb)) c
3 BO3MOJKHOCTBIO TIOAKIIOUEHHsT K ceTH «VIHTepHeT» M obecredeHHeM JOCTy-lla B 3JIEKTPOHHYIO WH-(OPMAIMOHHO-
oOpa3oBarenbHyto cpeny PIPTY

321 y4eOHO-aAMUHHUCTPATHBHBIN KOpIyc. ydeOHas ayOWTOpWS IUIS TPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHHApPCKOTO
THUMA, TPYIIOBBIX M WHAWBU-AYalIbHBIX KOHCYIbTalMi, TEKYIIETO KOH-TPONIS M MPOMEXYTOUHOH arTectanuu 44 mecTa,
npoektop Optima EW775, oskpaH, MapkepHas [OCKa, MECTO IJIsl IIPEIOJABaTesi, OCHAIICHHOE KOMITBIOTEPOM,
XHIKOCTHBIN Xpoma-Torpad Craiiep nu UK ®ypre-criexrpomerp ®CM2202

326 y4eOHO-aIMHHUCTPAaTHBHBIH KOpIyc. ydeOHas 1abo-paTopus, OCHAIICHHas Ja0OpaTOpHBEIM O00OpYIOBaHHEM,
MOMeIIeHHe A1 XpaHeHus yueoHoro obopynosanus [lanens LCD Philips,

MapKepHasl J10CKa,

MECTO JUTA TIpeTiofaBa-Teis, ocHameHHoe komnbioTepoM (Intel Core 15/4Gb), BRITSDKHBIC IIKAQHI,

5 quctmuatop [19-4-02 “OMO”, Habop mabopaToOpHOH IMOCYIB JUIS WHAWBHAYANbHOH PabOTHI, PEaKTHUBEI, HEOOXOXMMEIC
JUISL BBIIOJTHEHHMS! pador,

mikad cymmnpHbir SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutuyeckue ¢ oBepKoi,

Becsl OHAUS TA 152 B xommiiexre ¢ rupeit

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

8. METOANYECKHE MATEPHAJIBI 11O JUCIIMITVIMHE (MO VYJITO)

MeTtonudeckue YKazaHus IPUBCJICHBI B HpI/IJ'IO)KCHPII/I K pa6oqel71 nporpaMmMe TUCHUIIIINHBI

OnepaTtop 340 000 "KomnaHus "TeH3op" —
JOKYMEHT MOAMWUCAH 3MEKTPOHHO NMOAMUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, BopobbeBa EneHa BnaammmpoBHa, Avpektop MpocTas noanucb
3ABEAYIOLLMM oMLl

KA®E/PbI

noanncAHO ®reoy BO "PIrPTY", PIPTY, BopobbeBa EneHa BnagmmmnposHa, [mpektop MNpocTas nognuce
3ABEAYIOLLMM oML

BbIMYCKAOLLIEN

KA®E/IPbI




