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Pacnpenenenne YacoB TUCHHUIUVIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypee>) Uroro
Henens 16
Bun 3ansTuii vIl PIl v PII

Jlexnmm 16 16 16 16
JlabopaTopHsie 16 16 16 16
ITpakTuueckue 16 16 16 16
Wnas KoHTaKTHas 0,35 (0,35 (0,35 (0,35
pabota
KoncynbrupoBanue |2 2 2 2
nepe] 9K3aMeHOM H
IIPAKTUKOM
Uroro ayx. 50,35 | 50,35 | 50,35 | 50,35
KonraktHas padora | 50,35 | 50,35 | 50,35 | 50,35
Cam. paboTa 49 49 49 49
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
Hroro 144 144 144 144

r. Pa3ann



IIporpammy coctaBun(u):

cm. npen., Jlobanoea Jlapuca Heanosna

Paboyast mporpamMma JUCIHHUILTAHBI
Xumusi

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'OC BO - 6akanaBpuar no HarpasieHHI0 ToAroToBkH 27.03.04 YrpasieHue B TEXHUUECKUX cHUcTeMax (Mpuka3 MuHOOpHAYKH
Poccun ot 31.07.2020 r. Ne 871)

COCTaBJICHa Ha OCHOBaHMH y4eOHOTO ILTaHa:
27.03.04 YnpaBieHue B TEXHUYECKHX CHCTEMaX
YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokoin Ne 8.

Pabowas mporpamma o00peHa Ha 3aceaHuu Kadeapsl

XMMHYECKOI TEXHOJIOTMH

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



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00Cyx IeHa 1 0Jo0peHa 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

PabGouas nmporpamma nepecMoTpeHa, 00CyKIeHa U 0T00peHa s
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 nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa 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

Pabouas mporpamma nepecMoTpeHa, 00Cy X IeHa U 0I00peHa s
ucnondeHus B 2028-2029 yueOHoM roay Ha 3acegaHun Kabeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro 0CBOGHHS AUCIUILUTMHBI « XUMHUSD) ABIACTCSA (pOpMHUPOBaHNE 3HAHUH TEOPETHIECKUX OCHOB XMMUH U CBOWCTB
XUMHYECKHUX JIIEMEHTOB, COeTUHEHUI 1 MaTepHaIoB HAa UX OCHOBE U YMEHHS UX UCIIOIb30BaTh B CBOEH
po(heCcCHOHANIBHON EATEIBHOCTH.

1.2|3anaun JUCHUIUINHBL: U3yYEHHUE OCHOBHBIX 3aKOHOB XUMHM; IPHOOPETEHNE HABBIKOB TOCTAHOBKH M MPOBEICHUS
71a00paTOPHBIX HCCIICIOBAHII; YMEHHUS OIMCHIBATH PE3YIBTATHI OTBITOB U JIETIaTh BEIBOIBL; CIIOCOOHOCTE IPHMEHATH
TEOpeTHIECKHe 3HAHUS B MPO(ECCHOHAIBHOI 1 IPAKTHYECKOH AEATEIBHOCTH CIICIIHAINCTA.

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

Hwkn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NMPeIBAPUTEIbHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1| 3HaTh XapaKTEPUCTUKH [TOBEACHHS SJICKTPOHOB B aTOMe U (PyHIaMEHTAIbHbIC IPUHIUIIEI U IPaBUIIa GOPMHUPOBAHHUS
SNIEKTPOHHBIX KOH(HUTYPAIIH MHOTOYIEKTPOHHBIX aTOMOB;

2.1.2| 3HaTh CTpOEHHUE U CTPYKTYPY MEpUOINYECKOr cucTeMsl 31emeHToB J[.M. MenneneeBa, nepuogAMYHOCTb CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEAMHEHUN;

2.1.3 | 3HaTh BUJBI U XapaKTEPUCTUKHU XUMUUECKOU CBSI3H;

2.1.4 | 3HaTh OCHOBBI TEPMOXUMMHU U JIEKTPOXUMHUU;

2.1.5|3HaTh OCHOBHBIE TIOJIOKEHHS TEOPUU PACTBOPOB CHIIBHBIX JIEKTPOJIMTOB, HEANIEKTPOIUTOB, HOH-HOE IIPOU3BE/ICHUE BOJIBI,
BOJIOPOIHBIN MTOKa3atens pH;

2.1.6| YMeTh cOCTaBIATh ANIEKTPOHHBIE KOH(PHUTYPAIHH aTOMOB DJICMEHTOB;

2.1.7| YMeTh onpenesnsTh TeIIoBbe SPPEKTH XUMUYECKHX PeaKIuii;

2.1.8 | YMeTh paccuuThIBaTh 00bEMHBIE U BECOBbIE KOHIIEHTPALIMK PACTBOPOB;

2.1.9| Ymets paccuuTsiBaTh BenuuuHy pH pacTBopoB;

2.1.10| YMeTs 3anuchIBaTh ypaBHEHUS TUAPOIIU3A COJEH;

2.1.11 | YMeTh coCTaBIATh ypaBHEHUSI OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

2.1.12 | Bnageth OCHOBHBIMH ITPHEMaMH U TEXHUKOW BBITOTHEHUS 3KCIICPUMEHTOB 110 XUMHUH 00IIeH M HEOPTaHMUECKOM;

2.1.13 | BnageTh METOZaMU TIPUTOTOBJICHHSI PACTBOPOB 33JJaHHOM KOHIICHTPAIIHNH;

2.1.14| BnazmeTb COBpeMEHHOI HOMEHKIIATYPOIl HEOPraHHYECKUX COCTHHCHHUI;

2.1.15| Bnagets MeTogamMu pabOTHI C TUTEPATYPHBIMA UCTOYHHUKAMHU U CIIPABOYHON JIUTEPATYPOH MO0 XUMHHU OOIIEH 1
HEOPTaHUYECKOH.

2.2 | AncuumimHbl (MOAYJIH) U NPAKTHKH, 1JIs1 KOTOPBIX 0CBOeHHE JAHHOH AUCHUILVIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npeaiecTBYOIIee:

2.2.1| Hay4Ho-uccenoBartenbckas padbora (I0JlydeHHE IEPBHYHBIX HABBIKOB HAyYHO-MCCIICIOBATEIILCKON PabOThI)

2.2.2 | [IpoexTHas mpaKTHKa

2.2.3 | [IpousBoacTBEHHAS IPAKTUKA

2.2.4| CoBpeMeHHas TEOpUS CUCTEM YIIPABICHHUS

2.2.5| Hayuno-mccrenoBarenbckas pabora

2.2.6 | BeimostHeHHe, MOATOTOBKA K MPOIICIYPE 3alIUThI U 3aIUTa BBITYCKHOW KBATH(PHKAIIMOHHOW PabOTHI

2.2.7 | HTeIIIeK Ty aNbHBIC CHCTEMBI YIIPABICHHS

2.2.8 | llpennuninoMHas mpakTHKa

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

OIIK-1: CniocodeH aHAIU3MPOBATH 3a1a4i NPodecCHOHATbHOI 1esITeJILHOCTH HA 0CHOBE MO0JI0KEeHUIi, 3aKOHOB U METOJ0B B
00J1aCTH eCTECTBEHHBIX HAYK H MATEMATHKH

OIIK-1.1. Anasm3upyeT 3a1a4u nNpogeccHOHAILHOI 1esITeIbHOCTH HA OCHOBE MOJI0KeHHil, 3aKOHOB H METO/I0B B 00J1aCTH
€CTeCTBEHHBIX HAYK

3HaTh

XUMHIO 3JIEMEHTOB M OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHsI XUMHUUECKHUX PEaKIHil, a TAKXKE METO/bl MaTEMaTHYECKOTO U
XUMHYECKOI'0 aHAIIN3a;

YMeThb

XUMHIO 3JIEMEHTOB M OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHMsI XUMHUUECKHUX PEaKIHil, a TAKXKE METO/bl MAaTEMaTHYECKOTO U
XUMHYECKOTO aHAIIN3a,

Baagernp

METOJJaMU MaTEMAaTHYECKOT'0 ¥ XMMHUYECKOTO aHaJIn3a




OIIK-2: Cnioco0eH popMyiupoBaTh 3aJa4u NpohecCHOHATBbHOI e TeJIbHOCTH HA OCHOBE 3HAHMH, NPOQUIbHBIX Pa3/1es10B
MaTeMAaTHYEeCKUX U eCTeCTBEHHOHAYYHBIX TUCHUILIAH (MOIyJIeii)

OIIK-2.2. ®opmyJMpyeT 32124 NPo(hecCHOHATBHOM AesITeIbHOCTH HA OCHOBE 3HAHUI, PO HIbLHBIX pa3e/10B
€CTEeCTBEHHO-HAYYHbIX JHCUHILIMH (MOAYJIeH)

3HaThL

OCHOBBI XUMHYECKHX TPOIIECCOB COBPEMEHHOM TEXHOJIOTHH TPOU3BOJICTBA, CBOMCTBA XUMHUYCCKHIX JJIEMEHTOB M UX COCMHCHUIA,
COCTABIISIONIUX OCHOBY B ITPO(ECCHOHATBHON JEeSITETEHOCTH

YMmeThb

MPUMEHSTH 3HAHUS [T0 XUMHUH TPH pabOTe MO CHEIHATbHOCTH

Baanernb

HaBBIKAMH aHAJTUTHYECKOTO PEIICHHS XUMUUYECKHIX 33a]ad IPUMEHUTENHHO K 3a7a4aM Mpo(eCCHOHATBHOMN NesTeTbHOCTH

B pe3yabTaTe 0cBOeHUS TUCHUILIHHBI (MOTYJIsI) 00YYAOIIHICS TOKEH

3.1|3nars:

3.1.1 | oCHOBHBIC 3aKOHBI U TIOHSATHUS XUMHH,

3.1.2 | XMMHIO 3IEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTU NPOTEKAHHS XUMUUECKUX PEAKIIMMT;

3.1.3 | MeTOaBI MATEMATHYCCKOTO ¥ XHMUYECKOTO aHAJIN3a;

3.1.4| OCHOBBI XHUMHYCCKHX IponeccoB COBpeMeHHOﬁ TEXHOJIOTHH IIPOU3BOJACTBA,

3.1.5| cBoliCTBa XMMHYECKUX IEMEHTOB H UX COCIMHEHUH.

3.2| Ymern:

3.2.1 MIPUMEHATH OCHOBHBIC 3aKOHBI U ITIOHATHA XUMUH,

3.2.2 | npuMeHATh TeOpeTHYECKNE U MIPAKTHYECKHE 3HAHUS 110 XUMHH TIPH PaboTe 10 CIEIHaIbHOCTH.

3.3 Baagern:

3.3.1| OCHOBHBIMH 3aKOHAMH M IIOHATHSIMH XUMHUHU opu pa60Te 10 CriICMaJIbHOCTH,

3.3.2 | MeTogaMH MAaTEMAaTHYECKOTO M XUMHYECKOT0 aHaJIN3a;

3.3.3 | HaBBIKAMU AaHATUTHYECKOTO PEMICHHS XMMUYECKHX 33/1a4 IPIMEHHUTEIBHO K 331a9aM MPO(eCCHOHANBHOHN JeITeTbHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBanmue pa3neiioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc 0007 KOHTPOJISI
Pa3nen 1. OcHOBHBIE MOHSITHS M 3aKOHBI B
XUMUAHA
1.1 3aKOHBI COXpaHEHUS U B3aUMOCBSI3H MACChl U 3 0 TectupoBanue.

SHEPTUH; CTEXHOMETPHUYCCKIE 3aKOHBI H Pemrenue
ATOMHOMOJIEKYJISIPHBIE TIPENICTABIICHNS; 3ama4. 3amuTa
XUMHYECKHUil SKBHBAICHT, MOJICKYJISIPHBIC U 11a00paTOPHBIX
ATOMHBIC MACCHI; CTPOCHUE aTOMa; KBaHTOBBIC pabor

YKCIIa; TIEPUOMYCCKUI 3aKOH U IIEPHOANICCKAsT
cucrema J|.,MenneneeBa; n3aMeHEHUE CBONCTB
XUMHUYECKUX 21eMeHTOB. /Tema/

1.2 3aKOHBI COXPaHEHHS U B3aUMOCBSI3H MACChI U 3 2 OIIK-1.1-3 JIT.1J11.2 TectupoBanue
SHEPIUU; CTEXMOMETPUUECKHE 3aKOHBI U OIIK-2.2-3 JI1.3 J11.4
ATOMHOMOJIEKYJIIPHBIE TIPEACTABIICHUS, JI1.5J12.1
XUMHUYECKUI S9KBUBAIECHT, MOJICKYJISIPHBIE U J12.3
ATOMHBIE MacChl; CTPOEHUE aTOMa; KBaHTOBbIE JI12.4J13.6
yycla; NEPUOJAUYECKUN 3aKOH U IEPUOIUIECKas 01223354
cuctema J[.M1,MeneneeBa; n3MEHEHHE CBOMCTB 25
XUMHYECKHUX IEeMEHTOB. /JIek/

1.3 Pemrenue TumoBsIx 3aaa4 o teme /I1p/ 3 2 OIIK-1.1-Y JI1.3JI1.4 | Pemenue 3amau

OIIK-1.1-B JI1.5J12.1
OIlK-2.2-Y JI2.3]713.6

OIIK-2.2-B
1.4 Homenknarypa HEOpraHU4eCKuX COCTUHEHHIA. 3 4 OIIK-1.1-Y JIT.1JI1.3 3amuTa
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTMHEHUHN OIIK-1.1-B JI1.4 11a00paTOPHBIX
Crpoenne atoma /J1ab/ OIlK-2.2-Y JI1.5J12.1 pabot B BUzE
OIIK-2.2-B JI2.2J12.3 Tecra
JI2.4J13.1
JI3.5J13.6
212233 24

95




1.5 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI OIIK-1.1-3 JI1.1J11.3 TectupoBanue
nutepatypsl. [Toarotoska k 3auety /Cp/ OI1K-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
21223324
95
Pasgen 2. O0mue 3aKOHOMEPHOCTH
NPOTEeKAHUS] XMMHYECKHX MPOoLeccoB
2.1 Ounepreruueckue 3 HeKTsl XUMUIECKUX PEeaKLuii; YeTHblit onpoc.
TEPMOXUMHUYECKUE 3aKOHBI; TEPMOJUHAMUYECKUE Pemienue
(YHKIIUH ¥ TapaMeTPBl; CKOPOCTh XUMHUUECKUX 3aja4. 3aIuTa
peaxuuii; 3aK0H JeiCcTBUS Macc; paBuiio Bant- 1a00paTOPHBIX
T'obda; sHeprus akTUBALMHU; YpaBHEHHE Appe- pabdot
HHUYyCa; KaTaln3; XUMHIECKOe PaBHOBECHE
00paTUMBIX peakIuii; mpuHIm Jle
larense. /Tema/
2.2 Oueprerudeckne 3QHEeKThl XUMUISCKUX PEAKIINiA; OIIK-1.1-3 JIT.1J11.3 YcTHbIH onpoc
TEPMOXUMHUYECKHUE 3aKOHBI; TEPMOJINHAMUYECKHE OIIK-2.2-3 JI1.4
(YHKIINH B TapaMeTPBl; CKOPOCTh XUMHUUECKUX JI1.5J12.1
peakiuii; 3aKOH AEUCTBHS Macc; MpaBuio BaHT- J12.3
T'odda; sHeprus akTUBaNMKU; ypaBHEHHE Appe- JI2.4J13.6
HUYCAa; KaTaau3; XMMUYECKOE PABHOBECHUE 01223354
00paTUMBIX peakIuii; mpuHImI Jle 95
Hlarense. /JIex/
2.3 Pemrenue TrmoBwIx 3aaa4 mo teme /I1p/ OIIK-1.1-Y JI1.1 JI1.3 Pemenne 3amau
OIIK-1.1-B J1.4
OIlK-2.2-Y JI1.5J12.1
OIIK-2.2-B JI2.3J13.6
24 CKOpOCTh XUMUYECKHX PEAKIIUN U XUMHUYECKOE OIIK-1.1-Y JI1.1 JI1.3 Sarura
paBHOBecue. Beraucnenue TerioBbix 3peKToB u OIIK-1.1-B JI1.4 1a0b0opaTOPHBIX
orpeiesieHUEe BO3MOXXHOCTH CaMOIIPOU3BOJIBHOTO OIlK-2.2-Y JI1.5J12.1 pabot
MIPOTEKaHUsI XUMUYECKUX peakuuii /J1ab/ OIIK-2.2-B J12.2J12.3
J12.4713.4
JI3.6
01323354
25
2.5 M3yueHne KOHCIIEKTA JIGKIIMA U PeKOMEHIYeMOi OIIK-1.1-3 JIT.1JI1.3 YcTHbIH onpoc
mutepatypsl. [logrotoska k 3agery /Cp/ OIIK-2.2-3 J1.4
JI1.5012.1
JI2.2J12.3
J12.4]13.6
01323354
25
Pa3nen 3. PacTBopbl U Ipyrue aucnepcHbie
CUCTEMBI
3.1 OO01m1He MOHATHSI O PACTBOPaX M AUCIICPCHBIX TectupoBanue.
CHCTEMAaX; CIIOCOOBI BEIPAXKEHHS KOHIICHTPAINH; Pemenue
(hazoBbIe peBpalleHusl B pacTBOPaXx; 3ajay. 3amuTa
UIEKTPOJIUTHYECKAs] JUCCOLMALINS;, CBOMCTBA 11a00paTOPHBIX
PacTBOPOB AMEKTPOJIUTOB; BOJIOPOIHBII pabor
IIO0Ka3aTelb; THAPOIN3 COJIEH; TBepIbIe PACTBOPEL;
reTeporeHHbIe AUCIIepCHbIe cucTeMsbl. /Tema/
3.2 OO11He OHATHS O PAaCTBOPAX U AUCIEPCHBIX OIIK-1.1-3 JIT.1JI1.3 TectupoBanue
CUCTEMaXx; CIocOoObI BRIpaKEHUS KOHIICHTPAIIHH; OIIK-2.2-3 JI1.4
(ha30BBIE IPEBPAIICHUS B PACTBOPAX; JI1.5J12.1
EKTPOIUTHYECKAsT JUCCOLUALINS; CBOWCTBA J12.3
pacTBOPOB 3JIEKTPOJIUTOB; BOJIOPOIHBIHN J12.4J13.6
N0Ka3aTelb; FTUIPOJIN3 COJIEH; TBEPABIE PACTBOPHIL; 01223354
reTeporeHHbIe AUCTIEPCHBIE CUCTeMBL. /JIex/ 35
33 Pemienne TunoBsIx 3aaa4 o teme /I1p/ OIIK-1.1-Y JI1.3J11.4 | Pemenue 3amgau
OIIK-1.1-B JI1.5J12.1
OIlK-2.2-Y JI2.3]13.6

OIIK-2.2-B




34 PactBOpsl. I'naponus. DnekTpoaurHyeckas OIIK-1.1-Y | JI1.1 JI1.3 3ammra
muccorarus /J1a6/ OIIK-1.1-B JI1.4 J1a00PaTOPHBIX
OIlK-2.2-Y JI1.5712.1 pabot B BUJIC
OIIK-2.2-B J12.2J12.3 TecTa
J12.4713.4
JI3.5 J13.6
01323354
35
35 N3ydenune KoOHCIIEKTa JEKIH U pEKOMEHAYeMOit OIIK-1.1-3 JIL.1J11.3 TectupoBanue
nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
31323354
95
Pasnen 4. OkucanTe/IbHO-BOCCTAHOBUTEIbHbIE
U YJIEKTPOXUMHUYeCKUe NPouecchl
4.1 I'ereporeHHbIe OKUCTUTEIBHO- TectupoBanue.
BOCCTaHOBUTEIBHBIE PEAKIINH 1 Pemenue
ANEKTPOXUMUYIECKHE TIPOLIECCHI; 3aKOHBI Dapayes; 3amad. 3amuTa
ranpBaHnueckue snemMenTsl; D C; crannapTHBIH 1ab60paTOPHBIX
BOJIOPOJHBIN MOTEHIUAI U PsIIL HATIPSKEHMUS, pabor
SNIEKTPOJIN3 PACTBOPOB M PACIIaBOB; KOPPO3HS
METaJUIOB U 3aIlIUTa OT KOPPO3UH; IPAKTUIECKOE
MIPUMEHEHHE PJEKTPOXUMHUUECKUX
nporeccos. /Tema/
4.2 I'ereporeHHbIe OKUCIUTENBHO- OIIK-1.1-3 JI1.1J11.3 TectupoBaHue
BOCCTaHOBUTEJIbHBIE pEAKLIUU U OIlK-2.2-3 J1.4
3JIEKTPOXUMUYECKHUE Mpoliecchl; 3akoHbl Dapanes; JI1.5J12.1
ranbpBaHnuyeckue sMmemeHTsl; D C; crannapTHbII JI2.3
BOJIOPOJIHBIN IOTEHIUAI U PSLI HATIPSKEHMUS; J12.4713.6
JIEKTPOJIU3 PACTBOPOB U PACILIABOB; KOPPO3Us 01323354
METaJUIOB U 3aIllUTa OT KOPPO3UH; IPAKTUIECKOE 25
MIPUMEHEHHE JICKTPOXUMHIUECKUX
nponeccos. /JIek/
43 Pemenne TumnoBsIx 3aaa4 o teme /I1p/ OIlK-1.1-Y JI.1J11.3 Pemenue 3anau
OIIK-1.1-B JI1.4
OIlK-2.2-Y JI1.5J12.1
OIIK-2.2-B 2.2
JI2.3J13.6
4.4 OKHCITUTETEHO-BOCCTAHOBUTEIILHBIC OIIK-1.1-Y JIT.1J11.3 3ammura
peaxiyn /J1a6/ OIIK-1.1-B J1.4 1a00paTOPHBIX
OIlK-2.2-Y JI1.5J12.1 pabot B BUzIE
OIIK-2.2-B JI2.2 J12.3 Tecra
J12.4J13.5
JI3.6
01323354
25
4.5 M3yueHne KOHCIIEKTA JISKIIMA U PeKOMEHIYeMOH OIIK-1.1-3 JIT.1JI1.3 TectupoBanue
murepatypsl. [TonrotoBka k 3auety /Cp/ OIlK-2.2-3 JI1.4
JI1.5012.1
J12.2J12.3
J12.4J13.6
21323354
35
Pa3gen 5. Xumunueckasi ¢cBsi3b
5.1 XuMu4eckasi CBSI3b U BaJICHTHOCTb AJIEMEHTOB; YcTHbli ompoc.

BU/Ibl XUMHYECKOH CBSI3U; OCHOBHBIE
MPEJICTABIEHNs O KOBAJIECHTHOM CBSA3U; METOJ
BAJICHTHBIX CBSI3€; METOJ] MOJICKYIJIIPHBIX
opOuTaneit; ruOpuIU3aIus; 0COOCHHOCTH
KPHCTAJUTMYECKOTO CTPOCHNUS BemecTs. /Tema/

Pemrenune
3a1a4. 3almra
J1a00paTOPHBIX

pabot




52 XuMHuecKas CBA3b U BaJICHTHOCTb 2JIEMEHTOB; OIIK-1.1-3 JI1.1J11.3 VYeraslii onpoc
BUJIbI XUMHYECKOH CBS3M; OCHOBHEIC OI1K-2.2-3 JI1.4
NIPEJICTABIECHUS O KOBAJICHTHON CBSI3U; METO JI1.5J12.1
BAJICHTHBIX CBSI3€il; METOA MOJIEKYJISIPHBIX J2.3
opburtaneii; rubpuauzanus; 0coOeHHOCTH J12.4J13.6
KPHUCTAJTHYECKOTO CTPOSHHSI BeniecTs. /JIek/ 2132053 54
95
53 Pemenuie TrmoBsIx 3a1a4 o teme /IIp/ OIIK-1.1-Y JI1.3J11.4 | Pemenue 3amau
OIIK-1.1-B JI1.5J12.1
OIIK-2.2-Y JI2.3J13.6
OIIK-2.2-B
54 Xumngeckast cBs3b /J1ab/ OIIK-1.1-y | JI1.1JI1.3 3ammTa
OIIK-1.1-B 1.4 1a00paTOPHBIX
OIlK-2.2-Y JI1.5J12.1 pabdot
OIIK-2.2-B J12.2712.3
J12.4]13.5
JI3.6
21223324
95
5.5 N3ydenue KoHCIIEKTa JEKIUH U pEKOMEHAYEMOM OIIK-1.1-3 JI1.1J11.3 VerHslii onpoc
murepatypsl. [lonrotoska k 3auety /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2 7123
J12.4713.6
21223324
25
Pazgen 6. Xumus merannos
6.1 OO01111e CBOICTBA METAJIIOB U CILJIABOB; YerHblii onpoc.
(u3MYeCcKre CBOWCTBA METAJIOB; XHMHUYECKHE Perienue
CBOHCTBa METAIIOB; (PU3NKO-XIMMUYECKUN aHAITN3 3ama4. 3ammTa
MeTaJNIMIEeCKUX CIIaBoB; /Tema/ 71a00paTOPHBIX
pabot
6.2 OO1ue cBOMCTBAa METAJIJIOB U CIUIABOB; OIIK-1.1-3 JI1.1 JI1.3 YerHbIl onpoc
(u3HyecKre CBOWCTBA METAIIOB; XUMHUECKHE OIIK-2.2-3 JI1.4
CBOICTBa METAIUIOB; (PH3UKO-XUMUYECKUN aHATH3 JI1.5J12.1
METAJUTMYECKHUX CIIaBoB; /JIek/ J12.3
J12.4J13.6
21323354
35
6.3 Pemenne TumnoBwIx 3aaa4 o teme /IIp/ OIIK-1.1-Y JI1.3J11.4 Pemenne 3amau
OIIK-1.1-B JI1.5J12.1
OIlK-2.2-Y JI2.3]13.6
OIIK-2.2-B
6.4 CgoiictBa metaiuioB. Kopposus /J1a6/ OIlK-1.1-Y JIL.1J11.3 3amura
OIIK-1.1-B JI1.4 J1ab0paTOPHBIX
OIlK-2.2-Y JI1.5712.1 pabot
OIIK-2.2-B J12.2 7123
J12.4713.2
JI3.3 J13.6
01323354
35
6.5 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI OIIK-1.1-3 JI1.1J11.3 VYeraslii onpoc
nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
012233524
95

Pasznen 7. XuMus HeMeTaJLJIOB




7.1 ®dusnyeckue U XMMUYECKUEe CBOWCTBA 0 YerHblii onpoc.
HEMETaJJIOB; yIIIEepo/, CBOUCTBA yIJIepoa U ero Perienue
COCJIMHEHU, TIOTyYCHUE U TIPUMEHEHIE 3ama4. 3ammTa
KapOOHATOB; KPEMHHH; TIOTYIPOBOAHUKOBBIE 1ab0opaTOPHBIX
CBOWCTBA KPEMHHSI; CHITUKATBI, THAPOCUIIMKATHL U pabot
amoMocunukarel; /Tema/

7.2 duzndecKkrue 1 XMMUIECKUE CBOMCTBA 2 OIIK-1.1-3 JI1.1 JI1.3 YcTHbIH o1poc
HEMETAJIJIOB; YIJIEpO/, CBOMCTBA yIiepoja U ero OIIK-2.2-3 J1.4
COCIMHEHU, TIOTy4YeHHE U TPUMEHEHHE JI1.5J12.1
KapOOHATOB; KPEMHHIA; ITOJIYIPOBOIHHKOBBIE J12.3
CBOMCTBA KPEMHHUS; CHJIUKAThIL, THPOCUIMKATE] U J12.4713.6
amroMocuaukatel; /Jlex/ D152 53 54

25
7.3 Pemrenue TrmoBsIxX 3aaa4 o teme /I1p/ 2 OIIK-1.1-Y JI1.3J11.4 | Pewienue 3ampau
OIIK-1.1-B JI1.5712.1
OIlK-2.2-Y JI2.3]713.6
OIIK-2.2-B
7.4 KomriekcHble coenunenus /J1a6/ 2 OIIK-1.1-Y JIT.1J11.3 3ammura
OIIK-1.1-B JI1.4 1a00paTOPHBIX
OIlK-2.2-Y JI1.5712.1 pabor
OIIK-2.2-B J2.2J12.3
J12.4J13.6
01323354
35
7.5 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI 7 OIIK-1.1-3 JI1.1J11.3 VYeraslii onpoc
nutepatypsl. [Toarotoska k 3auety /Cp/ OI1K-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
21223324
95
Pa3nen 8. OcHOBBI OpraHu4ecKoil XuMuu

8.1 Knaccugukanus u CBOWCTBa OPraHUYSCKUX 0 YeTHbli onpoc.
COEIIMHEHMIT; N30MEPHsl; OCHOBHBIE KJIACChI Pemienue
OpPTraHUYECKUX COCTMHEHUH; peaKIin 3ama4. 3amuTa
MOJTIUMEPHU3AIMU 1 TTOTUKOHICHCAINH; 1a60paTOPHBIX
0COOCHHOCTH CTPOCHHS OJIMMEPOB; (pu3nKo- pabor
XAMUYECKUE CBOICTBA MOJIMMEPOB;

KOHCTPYKLIMOHHBIE TIOJIMMEPHBIE
Marepuaisl. /Tema/

8.2 Kraccudukanus 1 cBofcTBa OpraHMYECKUX 2 OIIK-1.1-3 JIT.1JI1.3 YcTHbIH o1poc
COEIIMHEHU; N30MEpHsi; OCHOBHBIE KJIACCHI OIIK-2.2-3 JI1.4
OpraHUYEeCKUX COEeIMHEHUI; peakluu JI1.5J12.1
MIOJTUMEPH3AIIMU 1 TOTUKOHICHCAINH; J12.3
0COOCHHOCTH CTPOCHHSI MOJUMEPOB; HUIUKO- JI2.4J13.6
XUMUYECKUE CBOICTBA OJIUMEPOB; 01223354
KOHCTPYKLIMOHHBIE TIOJIMMEPHBIE 25
Matepuaisl. /JIek/

8.3 Pemrenue TumoBsIx 3aaa4 no teme /I1p/ 2 OIIK-1.1-Y JI1.3JI1.4 | Pemenue 3amau

OIIK-1.1-B JI1.5712.1
OIlK-2.2-Y JI2.3713.6
OIIK-2.2-B

8.4 M3yueHne KOHCIIEKTA JIGKIIMA U PeKOMEHIYeMOH 10 OIIK-1.1-3 JIT.1JI1.3 YcTHbIH o1poc

mutepatypsl. [logrotoska k 3agery /Cp/ OIIK-2.2-3 JI1.4
JI1.5012.1
J12.2J12.3
J12.4J13.6

01323354
35
Paznen 9. Ilpome:kyTouHast aTTecTalMsI
9.1 Ok3amen /Tema/ 0




9.2 IMoaroroBka K sK3amMeHy /OK3aMeH/ 3 44,65 JI.1J11.3
1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6
31323354
35
9.3 IIpoBenenune KOHCYNbTALUU TIEPE]] 3 2 JI1.3J11.4
sk3ameHoM /Kuc/ JI1.5J12.1J13.
6
9.4 TIpuem sx3amena /MKP/ 3 0,35 JI1.3 J11.4 YCTHBIH OTBET,
JI1.5J12.1J13. o
6 YTBEPKICHHBIM
24 35 ouneram,
chopMyHpoBa
HHBIM C YYETOM
COJICpIKAHUS
y4eOHO
JACITUILTHHBI

5. OHEHOYHBIE MATEPHUAJIBI I10 JUCIIUIIJIMHE (MOAYJIIO)

DoHJI OLICHOYHBIX CPEJCTB IpHBeeH B [Ipmnoxennn k pabouei mporpaMme JUCIHUILTAHEI (CM. TOKyMEHT « OIleHOYHbIe

MaTepHralibl 10 JUCHUIITIMHE «XI/IMI/IH»).

6. YAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

6.1. Pexomenayemasi iutTeparypa

6.1.1. OcHoBHas JIMTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue UsznarensctBo, | Kommuectso/
rox Ha3BaHHE
3BC
JI1.1 | Koposun H.B. OO6mas xumus : yue0. M.: Bricm. 978-5-06-
k., 2008, 004403-4, 1
557c.
JI1.2 | Cemenos, U. H., Xumus : yueOHUK AT BYy30B CaHKT- 978-5-93808-
Iepdurnosa, 1. JI. [eTepOypr: 389-9,
XUMU3OAT, |https://www.i
2022, 656 c. prbookshop.r
u/122441.htm
1
JI1.3 |KpuBaeBa, A. T, Xumus : yaebHoe mmocodne Boponex: 978-5-7731-
Bapcykosa, JI. T"., Boponexckuit | 1050-7,
Bocrpukoga, I'. 1O., rocynapcTBenH | https://www.i
Kyxkwuna, O. b., 13174 prbookshop.r
Cneniosa, O. B. TEXHUYCCKUIA u/127256.htm
YHHUBEPCHUTET, 1
3BC ACB,
2022, 131 c.
JI1.4 | Xaiinykosa, E. B. OO6mas xumus : yaebHoe mocodre Mocksa: Ai 978-5-4497-
ITu Ap Menua, |2561-5,
2024, 90 c. https://www.i
prbookshop.r

u/136256.htm
1




Ne ABTOpBI, COCTaBUTEH 3ariaBue WzpatensctBo, | KomuuectBo/
rof Ha3BaHUe
3BC
JI1.5 | Hertsiposa, f. A., Xumust. [Tpaktukym : yae6HOe mocooue MuHck: 978-985-895-
Mopos, C. A. Pecrry6nmxanck | 079-8,
uil ”HCTHTYT https://www.1i
npodeccuonan | prbookshop.r
BHOT'O u/134108.htm
oOpa3zoBaHUs 1
(PUIIO), 2023,
184 c.
6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOPBI, COCTABUTEIN 3ariaBue UsnarenscrBo, | Komnuectso/
ToJ Ha3BaHUE
OBC
JI2.1 |Tapmun A.IL. OO0mas 1 HeopraHudeckass XAMHS B CXeMaX, pUCYHKaX, CII6.: [Mutep, 978-5-459-
TabNHIaX, XUMUYECKUX PEeakLusX : yued. mocodue 2011, 285c. 00309-3, 1
JI2.2 | Oneiinukos H.H., Xumusi. ATrOpUTMBI penieHus 3anad. TecTsl : y4e0. mocooue M.: 978-5-397-
Mypasbesa I'.I1. JIMBPOKOM, [01092-4, 1
2010, 245 c.
JI2.3 | Tperynos B.P, Xumus : yued. nocobue Pazann, 2013, o1
I{apesa A.B. 80c.
J12.4 |I'munka H.JL. OO6mas xumus : yued. mocodue M.: KHOPYC, |978-5-406-
2012, 746¢. 02149-1, 1
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIIN 3arnaBue WznarenscrBo, | KommuectBo/
rof Ha3BaHUE
9BC
JI3.1 |Tperynos B.P, Xumus.Beenenye B XUMUYECKHUI IIPAaKTUKYM,HOMEHKIIATypa Pa3ans, 2004, , 1
Ilapesa A.B., XUMUYECKUX COSTMHEeHMI : MeToa.yKas. 20c.
Epmakosa JLII.,
Kyrosa H.®.
JI3.2 | Tperynos B.P., Xumus: anextponus. Kopposus u 3ammra METauioB OT Psazanb, 2005, , 1
Hapesa A.B., Kopposuu : Metoa.ykas.k 1a0.pab. 20c.
Epmakosa JLII.
JI3.3 | Tperynos B.P, X¥MMUS pagroMaTepHantoB. MeTaIsl TOOOYHBIX IO PYIIL. Pszans, 2008, , 1
I{apesa A.B., [Nonyuenne ranpBaHONOKPBITHI. CBOMCTBA ATFOMUHHUS | METO/I. 12c.
Epmaxkosa JLIT., yKa3. k 1ab. paboTam
KyroBas H.®.
JI3.4 |llapesa A.B., Xumus. Kunetrka, KOJUTOUIHBIE CUCTEMBI . METO/. YKa3. K J1a0. Paszann, 2009, o1
Tperynos B.P,, paboTtam 16¢.
Epmakosa JLIL
JI3.5 | Crprouxosa FO.M., Xumusi. OCHOBBI CTpoeHUs BenlecTBa. OKHUCIUTENBHO- Pa3ans, 2017, , 1
Epmakosa JLII., BOCCTaHOBUTEIBHBIC PEAKIHH ;| METOJI. yKa3. K J1ad. paboTam 32c.

IItoas O.C.




Ne ABTOpBI, COCTaBUTEH 3ariaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC
JI3.6 | Jlo6anora JL.U., XuMmusi: MEeTOI. yKa3. k j1ab. padotam : MeToanvecKkue yKa3aHus Pazans: PUL| s
CemenoB AP, PI'PTY, 2024, https://elib.rsr
Bermes KA., eu.ru/ebs/dow
Py6uosa A.l. nload/3967
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UnTepHer"

31 | DnexTpoHHO-6MOIHOTEUHAs cucTeMa «JIaHby», pexxuM JocTyma — ¢ modoro komnbeo-tepa PIPTY 6e3 mapons. — URL:
https://e.lanbook.com/

22 | DnektponHo-0MbNMMOTEUHAs cucteMa «IPRbooksy, pexuM poctyna — ¢ modoro kom-mnetotepa PIPTY 6e3 mapods, u3 cetn
uaTepHeT 1o mapono. URL: https://iprbookshop.ru /

33 | Onexrponnas 6ubmmorexa PI'PTY, pexxum nocrtyma ¢ moboro komnbeiotepa PIPTY, 3 cetn uaTepHeT 6€3 maposs. —
URL: http://elib.rsreu.ru/

34 | Cucrema mucraniuonHoro ooyuenus: PLPTY Ha 6a3ze Moodle [anextponHslii pecypc]. - Pexxum nocTyna: mo naposro. -
https://cdo.rsreu.ru/

25 EnnHoe okHO ocTymna K 00pa3oBaTelIbHBIM pecypcaM, peskKUuM JOCTyma: mo napoitto http://window.edu.ru /

6.3 IlepeyeHb MporpaMMHOro odecrevyeHus 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 l'[epeqem, JIMICH3UOHHOI'0 U CBOGOI{HO pPacnpocTpaHsieMoro nNporpaMmmMmHoOro O6eCHe‘IEHl/Iﬂ, B TOM 4YHCJI¢
OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Oneparpionnas cucrema Windows

Kommepueckast auueH3ust

Kaspersky Endpoint Security

Kommepueckas nuueH3ust

Adobe Acrobat Reader Csobomgnoe ITO
OpenOffice Caobognoe 110
Microsoft Visio Kommepueckas nuueH3ust
Microsoft Office Kommepueckast muieH3ust
SMathStudio Caobomnoe I10

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

MapKepHas J0CKa,

JUIA BBIITIOJTHCHUA pa60T,

326 yueOHO-aJMHUHHCTPATUBHBIA KOPILyC.
MOMeIIeHHe I XpaHeHus yueonoro obopynosanus I[Tanens LCD Philips,

mxa¢ cymmtsHeI SNOL 58/350 LFN,
Becsl OHAUS PA 214, ananutudeckue ¢ IOBEPKOH,
Becbl OHAUS TA 152 B KOMILIEKTE C TUpE

MECTO JUI IIpeTioiaBa-Tens, ocHameHHoe kommbiotepoM (Intel Core 15/4Gb), BEITSKHBIC IIKA(BL,
quctisitop [19-4-02 “OMO”, nabop naGopaTopHOW MOCynbl Uil WHAWBUAYAILHOW PabOThl, PeakTHUBBI, HEOOXOAUMBIE

yueOHas mabo-paTopusi, OCHAIICHHass J1abopaTOpHBEIM 00OPYHOBAHHUEM,

8. METOAUYECKHUE MATEPHAJIBI 1O JUCIHUIIJIMHE (MOAYJIIO)

Meroaudeckue yka3aHUs IpUBeAeHBI B [IpuioskeHnn k pabodeil mporpaMMe TUCIIUTIIHHEL

NOAMVCAHO
3ABEAYIOLLMM
KA®EZPbI

NOANMUCAHO
3ABE/IYIOLLIMM
BbIMYCKAIOLLIEA
KADEAPbI

NOAMUCAHO 3AM.
HAYAJIbHUKOM YPOM

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 18.11.24 15:35 (MSK) MpocTas noanucb
BacunbeBuy, 3aBeaytowmii kadeaport XT

®rboy BO "PrPTY", PIrPTY, babasiH lNaBen

BapTaHoBuy, 3aBeaytoLwumii kadeapont AUTY

®reoy BO "PrPTY", PIPTY, ManuusiHa MapuHa 20.11.24 08:34 (MSK) MNpocTas noanucb
AnekcaHApOBHa, 3amMecTuTenb HavyanbHuka YPOM

Onepatop 30 000 "KomnaHnus "TeHsop" ——

19.11.24 18:33 (MSK) MNpocTas noanuce




