OEAEPAJIBHOE ATEHTCTBO XXEJIE3HO/IOPOXHOI'O TPAHCITOPTA
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKICHUE
BBICIIEr0 0Opa3oBanus «llerepOyprckuii rocyaapcTBEHHBIH YHUBEPCUTET ITyTEH COOOIICHHS
Nwmneparopa Anexcanapa I»
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JINCT COT'JIACOBAHUI

Pabouast mporpaMma paccMOTpPEHa U YTBEpKAEHA Ha 3aceaHuu Kadeapsl «MHoicenepnas xumus u
ecmecmeo3nanue
[Tpotokon Ne 9 ot «20»_stuBapsi 2026 T.

3aBeayromuit kadeapoit
«HMnoicenepnas xumus u ecmecmeo3HaHue» B.A. Conosvesa
«20» siuBaps 2026 r.

COI'NTACOBAHO

Pykosogurens OITOII BO A.D. Konoc
1o Ipopuii0 «ABTOMOOMIIBHBIEC TOPOTHY
«20» sBapa 2026 T.

Pykosogurens OITOII BO H.B. Teapoosckas
1o npoduinto «BonocHabkeHue 1 BOJOOTBEE-

HUE»

«20»_siBaps 2026 r.

PyxoBonurens OIIOII BO

1o npo¢puinto «IIpoMBINIIEHHOE U TPAXKAAHCKOE

CTPOUTEIIBLCTBO» I'A. boeoanosa
«20»_smuBapa 2026 r.




1. ean u 33724y TUCIHUILTHHDBI

Pabouas nporpamma nucuuiuivssl «Xumusay (51.0.9) (najnee — qUCUMILIMHA) COCTaBIEHA
B COOTBETCTBUU C TpeOOBaHUSMHU (heZiepalIbHOrO rocy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaH1apTa
BbICIIEro 0Opa3oBanus 1o HarpasieHHio noArotoBku 08.03.01 «CrpoutensctBoy (nanee - @PI'OC
BO), yreepxxaennoro «31» mas 2017 r., npukaz Muno6prayku Poccun Ne 481 ¢ m3meHeHUAMH,
YTBEPKICHHBIMH IIprKa3zaMu MunoOpuayku Poccuiickoit @enepanuu ot 26.11.2020 r. Ne 1456, ot
08.02.2021 Ne83, ot 27.02.2023 1. Ne 208».

Llenbio n3ydeHus! TUCHUTUTMHBL « XUMUS» ABIsIeTCs (POPMUPOBAHKE Y O0yUAIOIIUXCS LIe-
JIOCTHOT'O €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUS U MOJIyYEHNE HEOOXOIUMbIX XUMHUUECKUX 3HAHUM
JUISL OCYILECTBIICHUS TPO(ECCHOHAIBHON JIESITETbHOCTH.

JUis 1OCTHXKEeHMS LeJIU IUCLUILIMHBI PEIAIOTCs CIeAYIOIHUe 3a1a4u:

— oO0y4yeHHe TeOPETHYECKIM OCHOBAM 3HAHUH O COCTaBE, CTPOCHUH U CBOMCTBAX BEIIECTB,

— oO0y4yeHHEe TEeOPETHYECKHMM OCHOBAM 3HAHUH O SIBICHUSX, KOTOPHIMHU COIPOBOXKIAIOTCS
IIPEBpAILEHHs] OJIHUX BELIECTB B APYrHe IPU NPOTEKAHUN XUMUYECKUX PEAKIIUH.

2. [lepeyeHb MJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs N0 JUCIUIIUHE, COOTHECEHHBIX
€ YCTAHOBJIEHHBIMH B 00Pa30BaTeJbHOI NPorpaMMe HHANKATOPAMH JOCTHKEHH I KOMIIe-
TEeHLNH

[TnaaupyeMbIMU pe3ynbTaTaMy 00yUeHHUs IO TUCIUIUTHHE (MOYIII0) sIBIsieTcs (popMupo-
BaHHE y 00y4YarOIIMXCsl KOMIIETEHIUH 1/Win 4acTu komneTeHuuid. CHopMupoBaHHOCTH KOMIIETECH-
IUH W/WJIA 9aCTH KOMIICTCHIIMN OIICHUBACTCS C TIOMOIIBIO HHIUKATOPOB JOCTHIKEHUS KOMIICTCH-
HH.

NuaukaTopsl JO0CTHKEHUS

o Pe3yabpTarnl 00yuyeHHs M0 AUCHUIIHHE (MOAYJIIO
KOMIICTCHI MU ¥ y en ( y )

OIIK-1. CnocoGeH pemaTh NpUKIAJHbIE 33141 CTPOUTEIBHOM OTpaciiu, UCHOJIb3Ys TEOPHIO
1 METOJIbl (PYH/IaMEHTaIbHBIX HAYK

OIIK-1.1.1. 3naer Teopernue- | Obyuarowuiicsi 3Haem: TEOPETUUECKUE U IPAKTUIECKUE OC-
CKH€ U MPAKTUUYECKHUE OCHOBHI | HOBBI ECTECTBEHHBIX U TEXHUUYECKUX HAyK, a TAK)KE MaTeMa-
€CTECTBEHHBIX U TEXHUYECKUX | THYECKOTIO ammapara JUlsl pelieHus 3a1a4 npodeccuoHaIbHON
HayK, a TaKKe MaTeMaTH4e- | AesITeIbHOCTU
CKOTO amnmnapara i peleHus
3a/1a4 npodecCuoHaIbHOM Je-

ATEIHLHOCTU
OIIK-1.2.1. ¥Ymeer pemats | Obyuarowutics ymeem: pemaTh 3a1a9u MPodHecCHOHATLHOM
3aJaul  MPOQECCHOHANBHOMN | ASSITENFHOCTH Ha OCHOBE HCIIOIh30BAHMS TEOPETUUECKUX U

JESITEIbHOCTH C HUCIOJIb30Ba-
HUEM TEOPETHUYECKUX M IPaK-
TUYECKUX OCHOB €CTECTBEH-
HBIX U TEXHHYECKUX HayK, a
TaK)K€ MaTeMaTH4eCcKOro ar-
napaTa

MPAKTUYECKUX OCHOB MaTEMAaTUYECKOTO anmapaTa B paMKax
W3YYEHHUs JUCLUIUINHBIL, @ TAKXKE IPUMEHATh HA TPAKTUKE
HaBBIKU OOpalleHus ¢ 1abopaTopHbBIM 000PYIOBAaHUEM U XU-
MUYECKUMH pPEAKTUBAMHU.

OIIK-1.3.1. Wmeer HaBLIKH
MPUMEHEHUS TEOPETHUYECKUX
U TIPAKTHYECKUX OCHOB €CTe-
CTBEHHBIX M TEXHHYECKUX
HayK, a TaKkKe MaTeMaTh4de-

Obyuarowuiics umeem HaBBIKH IPUMEHEHHS TEOPETHYECKUX
U MIPAKTHYECKUX OCHOB €CTECTBEHHBIX M TEXHUYECKHUX HaYK,
a TaKKe MaTeMaTHUYeCKOro anmnapara B o0beme, Heo0X01u-

MOM JJISl pelIeHus 33124 NPo(hecCHOHAIBHON eI TeNbHOCTH




NHauKaTopbl 10CTHKEHUSA

o Pe3yabTaThl 00y4eHHS MO JUCHUILINHE (MOAYJIIO
KOMIICTCHIUHA ¥ y el ( y )

CKOTO armapara B o0beme, He-
00XOIUMOM JUTsSl PEILICHUS 3a-
nad poeCCUOHATBHOU Jes-
TEILHOCTH

3. MecTo TMCHMILIMHBI B CTPYKTYpe OCHOBHOI npogecCHOHAIBHOMH 00pa3oBaTe ib-
HOIl MpPOorpamMMbI

JluciumiimHa OTHOCUTCS K 00s3aTebHON YacT, (hopMupyeMoi ydacTHUKaMu 00pa3oBa-
TeJIbHBIX OTHOWIEHUH O0Ka 1 «/lucuUIIuHbL (MOIYIIN ).

4. O0beM IMCUMIIMHBI M BUABI Y4eOHO#i padoThI

st ouHo#t hopmbl 0OyUCHUS

Bup yuyeOHoii padoTbl Bcero uacos
KonrtakrHas pabota (1o BuaaM y4eOHBIX 3aHATHN) 79
B Tom uucne:
— nexnuu (JI) 32
— mpaktuueckue 3auarus (I13) -
— JyrabopatopHbie padotsl (JIP) 16
CamocrostenbHas pabota (CPC) (Bcero) 20
KoHTtpouns 4
dopma KOHTPOJIs (IPOMEKYTOYHON aTTeCTaIUN) 3
OO01mmas TpyI0eMKOCTh: Jac / 3.¢€. 7212

Jnst ouHO-3204HO# (hopMbl 00yueHus (Bce mpoduiu, kpome npopuiis «KABTOMOOUIIbHBIC
JOPOTH»)

Buj yueoHoii padothl Bcero yacos
KonTaktHas padota (1o BujgaM y4yeOHbIX 3aHITHI) 72
B ToM ynce:
— nexkuuu (JI) 14
— mnpaktuueckue 3ausatus (I113) -
— nabopaTopHsle padotsl (JIP) 14
CamocrositenbHas pabota (CPC) (Bcero) 40
KonTposb 4
dopma KOHTPOJIsI (IPOMEKYTOUHON aTTEeCTALINN) 3
OO61ast TpyA0E€MKOCTh: Hac / 3.€. 72/2

Ipumeuanue: « Dopma konmpoany — 3avem (3)

5. CTpyKTypa M cofiepKaHue M CIHHIIIHMHbI
5.1. Pazziensl IUCHHUATIIIMHEL M COAEPKaHUE PACCMAaTPUBAEMBIX BOIIPOCOB

Jnist ouHOM pOpMBI 00YUEHUs



n/n

HaumenoBanue pa3-
Aesia I CHUNIHHbI

Coaepxanue pasiena

HNuaukaropsl 10-
CTHKEHUSI KOMIIe-
TeHINHI

OCHOBBI XUMHUYECKOU
TEPMOJIMHAMUKH

Jlexkuus 1. Dueprerrueckue 3¢pexTor
XUMHYECKHX IpOLEeccoB U (ha30BBIX
[IEPEXO0/0B. TepmoauHamMuueckue
byHKIHH.

CamocrositeibHass padora. Paccuu-
taiite AH%9g 1 AG%gg peakuuii ruspa-
TalliM OCHOBHBIX MHUHEPAJIOB IOPT-
JaHJILEMEHTa B CTaHJAPTHBIX YCIO-
BUAX U OIpEAEIUTE I0CIIE]0BATENb-
HOCTbh NMPOTEKaHUs peakluil ruapara-
1uu (6 yacoB) (pa3n.8 m.8.5 [1]).

OIIK-1.3.1.

XuMHuduecKkass KHHETHKa U
PaBHOBCCHEC

Jlexnus 2. CKOpOCTh XUMHUYECKHX pe-
aKIIWi, BIMSHUE HAa HEe Pa3IUYHbBIX
¢dakTopoB. XMMHUECKOE paBHOBECUE B
TOMOTEHHBIX peakiusax. CMemieHue
paBHOBecus1, npuHnuI Jle-Ilarense.
JlaGoparopnas padora 1. ['uaponu3
CoJIel M CIBUT XUMUYECKOTO PaBHOBE-
cusl.

CamocrositeabHas padora. Kucnot-
HbIE 1 OCHOBHBIE CBOICTBA IOBEPXHO-
cTH TBepaoro tena. (pas3n.8 m.8.5 [2])

OIIK-1.2.1.

Crtpoenue aToma

Jlekuusa 3. KBaHTOBO-MeXaHWYeCKas
Mozenb aroma. KBaHTOBBIE umca,
IPUHLIMIIBI 3aII0JIHEHUSI aTOMHBIX Op-
ouranei.

CamocrosiTeibHas padora. V3mene-
HUE pa3Mepa aToMa B Ipeaenax
TPYIIBI ¥ IEPHOa U BIUSHUE pa3Mepa
aToMa Ha €ro MoJIBUXHOCTb, T Dy3u-
OHHYI0O U PEaKLUHOHHYIO aKTHBHOCTb.
(pa3n.8 m.8.5 [3])

OIIK-1.1.1.

Ilepuoauueckuii 3aK0H U

MepUoINYECcKas CUCTEMA

anemenToB .M. Menne-
JIeeBa

Jlekumsa 4. Ilepuoauyeckuii 3akoH U
NEPUOANYECKAs CHCTEMA DIIEMEHTOB
1. Menneneesa. DnekTpoHHbIE (HOP-
MyJIbl, CEMENCTBA, JJIEKTPOHHBIE aHa-
JIOTH 3JIEMEHTOB.

JlaGopaTopnas padora 2. Onpenene-
HUE MOJISIPHOM Macchl S5KBUBAJICHTA Be-
IECTBA.

CamocrositesibHass padora. [Ipuse-
CTH IPUMEPHI S-, P- 1 d- TBEPIBIX MPHU-
POJIHBIX WJIM TEXHOT€HHBIX MaTepua-
JIOB — PEKOMEH/IyEMbIX B Ka4E€CTBE 3a-
MIOJTHUTENICH MPU CO3/IaHUM OeTOHA W
UX BO3MOXHOE€ BJIMSIHHE Ha CBOMCTBa
oeroHna. (6 yacoB) (pa3n.8 m.8.5 [3])

OIIK-1.1.1.




Xumudeckas CBSI3b U
CTPOCHUC MOJICKYJI

Jlekuust 5. OCHOBHBIC THITBI XHMHUYEC-
CcKkux cBsa3ei. KoBalleHTHas, MOHHAs,
MeTaJuThdecKasi, BOAOPOJHAS CBS3U U
ux ocobenHoctu. [loHsaTHe 0 MeTOIE
MOJICKYJIIPHBIX OpOHTAIICH.
CamocrositenbHas padora. Paccmot-
peTh 00pa3oBaHHWE KOHTAKTOB MEXKIY
00pa3yomuMuCcs  THAPOCHIMKATAMU
kanpuus, tana 2Ca0-Si02:2H20 u s-,
p- 10 MOBEPXHOCTH TBEPAOTO 3aMO0THU-
tens. (pa3a.8 m.8.5 [1])

OIIK-1.2.1.

VYyenue o pacTBopax

Jlekuus 6. O0mue cBOHCTBA pacTBO-
poB. CriocoObl BbIpaKEHUSI KOHIIEHTpa-
I[UU PACTBOPOB.

JladopaTopuasi pa6ora 3. I[IpousBe-
JICHUE PACTBOPUMOCTHU
CamocrosiTesibHast padota. CriocoObl
00e33apaxuBaHus BOJbl OT UOHOB TS-
JKEJIBIX METAJUIOB C YYETOM MOKa3aTess
IIPOU3BEJICHUS PACTBOPUMOCTH. Tsike-
Jble METAJIbl XapaKTepU3YIOTCS Ka-

KHM TIOKa3aTesieM TUIOTHOCTH. (pa3m.8
n.8.5 [1])

OIIK-1.3.1.

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I
JUCCoranus

Jlekums 7. CunbHble U cia0ble dJIeK-
TpoJuThl. BOIOpOIHBI TOKa3aTelNb.
[IpousBenenne pacrBopumMocTd. ['ua-
ponu3 cojieid. JKecTKoCTh MpUpOIHOM
BOJIBI.

JlabopaTopnasi pa6ora 4. XKecTkocTh
IIPUPOHOM BOJIBI.

CamocrositeibHass padora. Kakue
pacTBOpUMBIE COJIM TMPHUCYTCTBYIOT B
MOPCKOM BOJE, B PEYHOU U IPYHTOBOM
U KAaKO€ OHHM OKa3bIBalOT HEraTUBHOE

BIIMSHUE Ha OCTOHHBIE COOPYKCHUS.
(pa3n.8 m.8.5 [2])

OIIK-1.3.1.

XHUMUS METAJJIOB.

Jlekuusa 8. Meramnsl. Crpoenue,
CBOMCTBA. DJIEKTPOJIHBIE TTOTCHITUAIBI.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA BEILIECTB.
CamocrositeibHas padora. PaccMot-
peTb JOCTOMHCTBA T HEAOCTaTKU
CTaJbHOM apMaTypbl U KOMIIO3UTHOU
MOJIMMEPHOM apMaTypbl, Harpumep Oa-
3aJbTOBOM Ui OETOHHBIX COOpYXKe-
Huii. (pa3n.8 m.8.5 [1])

OIIK-1.1.1.

3J'IeKTpOXI/IMI/I‘-ICCKI/Ie CH-
CTEMBI

Jlekuua 9. XuMudeckue MCTOUYHUKU
TOKa, TaJbBaHUYECKHE DJIEMEHTHI. 3a-
koH Dapanes

OIIK-1.2.1.




JlaGoparopHas padora 5. Diekrpo-
XUMUS

CamocrositesibHast padora. Cospe-
MEHHBIC HCTOYHHUKH TOKa — OaTtapeiku
(coneBble, IIENOYHBIE, CepeOpsHO-
[UHKOBBIC, JUTHEBBIC) W TOIUIMBHBIN
AJIEMEHT — BBICOKOA(D(PEKTUBHBIC IHEP-
TOYCTaHOBKH, B YACTHOCTH JIJISI KOCMH-

YecKux arperaroB. (6 vacoB) (pa3n.8
n.8.5 [2])

10

Koppo3zus merannos u
CIOCOOBI 3alIUTHI OT
KOPpO3HUH.

Jlexnus 10. Koppo3sust MeTamios, cro-
coOBbI 3alUTHl OT KOppo3uu. B3aumo-
JEICTBIE METAJNIOB C KUCIIOTaMH.
JlaGopaTopuas padora 6. Koppo3us
METAaJIJIOB.

CamocrositesbHaa pabdora. CoBpe-
MEHHBIE CIIOCOOBI 3aIIUTHl METAJTHYe-
CKOHM apmarypbl IIpU IOMOIIM KOMIIO-
3UTHOTO TOJMMEPHOrO MaTrepuaia C
LEeNbI0 COXpaHEHUs (U3NKO-MEXaHU-
YeCKUX CBOMCTB MeTajula U YCTOWYH-
BOT'O MOBBILIEHUS €0 JOJITOBEYHOCTH.
(pa3n.8 m.8.5 [1])

OIIK-1.3.1.

11

JliucniepcHble CUCTEMBI U
KOJUIOM/IHBIE PACTBOPHI

Jlekumsa 11. /lucnepcHble cucteMsl U
ux kinaccudukanusa. Komtouanoe co-
CTOSIHUE BEIIECTBa, KOJUIOMIHBIE pac-
TBOPBI.

CamocrosiTeibHas padora. OTiinune
MOJIEKYJISIPHBIX PAacTBOPOB OT KOJUIO-
UAHBIX. DP(PEKTUBHOCTh KOJIJIOUTHBIX
pPacTBOPOB Pa3HOM MPUPOABI, AUCIIEP-
CHM KOTOPHIX HWMEIOT HaHOpa3Mep
(1...100) HM U UX BIUSHUE HA PEAKITH-
OHHYIO aKTHBHOCTH LIEMEHTCOJIEpIKa-
mieit cucremsl. (6 yacoB) (pas3a.8 m.8.5

[2])

OIIK-1.1.1.

12

CriocoObl mosryyeHust
JUCIICPCHBIX CUCTEM

Jlexknus 12. [Ipouecc nucneprupoa-
Hug. [lentuzanus. CriocoObl momyue-
HUS KOJUIOMAHBIX pacTBopoB. CTpoe-
HUE KOJUIOMJHOW YacCTHUIlbl, MOHSATHE
rpadyiasl ¥ wmunemwisl. Koarymsmus
KOJIJIOM/IOB.

CamocrositeibHass padora. Dddek-
TUBHBII IPOMBIIUIEHHBIN CIOCO0 KOJI-
JIOUJHBIX PAacTBOPOB METOJOM KaTHO-
HUPOBaHUSA (JAOCTOMHCTBA U HENO-
cratkn). (pa3n.8 m.8.5 [1])

OIIK-1.2.1.

13

AHanmuTuyeckas XuMHSL.

Jlexnus 13. Knaccudukarus MeTonoB
aHaiM3a. KauecTBeHHBII M KonMue-
CTBEHHBIN aHAJIU3bI.

OIIK-1.3.1.




JladopaTopHas pabdora 7. Penrreno-
(da30BbIif aHATH3.

CamocrositesibHasi padora. Kaue-
CTBEHHBIM aHaJIM3, MOATBEPKIAAKOLIUNA
HaJIM4Yue YTIEeKUCIOTHOM, MarHe3ualib-
HOW WM Cynb(paTHOH KOPPO3UU HKC-
IyatupyemMoro O0etoHa. (pasn.8 m.8.5

[2])

14

CoBpeMeHHast UICHTH-
(buKaIus BeuecTB

Jlekmus 14. Xumudeckuit, Qusnye-
CKUH U (DPUBHKO-XUMHUYECKHIA METOJIbI
aHanuza. Crenuduyueckue peaxium.
CamocrositenbHas padora. Puznko-
XUMHUYECKHE METOJIbl HCCIIEIOBAHUS —
perrrenoda3zossiii, UK-Oypre, nud-
bepeHInaIbHO-TEPMUUECKUN U KaJlo-
pumerpuyeckuii meroxa. (6 yacos)
(pa3n.8 m.8.5 [1])

OIIK-1.1.1.

15

OCHOBBI OPraHUYECKOM
XUMHUU U XUMHUH BBICOKO-

MOJIEKYJISIPHBIX COEIHHE-
Huit (BMC).

Jlexnus 15. OCHOBHBIC TOHSTHUS OP-
TraHUYECKON XUMUU, UCIIOIb3yEeMbIE B
xumun BMC. AMHHOKHUCIIOTBI, IIEII-
TUbI, 6emKku. OCHOBHBIE MIOHATUS U
cnoco6s! nomyuyenuss BMC.
CamocrositesnbHas padora. Ctpoe-
HUE BBICOKOMOJICKYJIIPHBIX COCIIHE-
HUH U UX BIUSIHUE HA GU3UKO-MeXa-
HUYCCKUE XapaKTePUCTUKU (HOPMHUPY-
IOLIEHCS CTPYKTYpHI OeToHa. (6 4acoB)
(pa3n.8 m.8.5 [2])

OIIK-1.1.1.

16

ITonumepst

Jlexuust 16. CBoiicTBa MOJIUMEpPOB U
UX UCTIOJIh30BaHUE.

JlaGopatopHnas pa6ora 8. [lonu-
MEpHI.

CamocrositenbHas padora. [lonn-
KapOOKCHIIATHBIE TTOJIMMEPHI — OCHOBA
CO3/1aHUsI BBICOKOA((PEKTUBHBIX XH-
MUYECKHX J0OaBOK Jis OETOHA.
(pa3n.8 m.8.5 [1])

OIIK-1.3.1.

Jlist ouHO-3a04HOMU opMbl 00yueHus: (Bce mpoduim, kKpome mpoduist «ABTOMOOUIIBHbIC
Topormy, «lIpomvliunieHroe u 2paxcOaHcKoe CmpoumenbCenseoy)

HNuauxkaropsl 10-

CamocrositesibHast padora. Paccuu-
taiite AH%9s 1 AG%95 peaxtmii rupa-

Ne HaumenoBanue pas-
Copaepxanue pasgena CTHIKEHUSI KOMIIe-
n/m AeJia I CHUNIHHBI .
TeHIUH
Jlekums 1. Duepreruueckue 3¢ HexTs
XUMHUYECKHUX TMPOILEcCOB U (Pa3oBBIX
1 OCHOBBI XUMUYECKOW | TIEPEXOIOB. TepmoanHamMuueckue OTIK-1.3.1
TEPMOANHAMUKU GyHKITHH. R




TallM OCHOBHBIX MHHEPAIOB IOPT-
JaHAIIEMEHTa B CTaHAAPTHBIX YCIIO-
BUSIX M ONPEICIHTE IOCIEI0BaTEIb-
HOCTh NMPOTEKAHMs PEaKIWii Thapara-
iun (10 gacoB) (pa3a.8 m.8.5 [1]).

XuMu4eckasi KHHETHKA U
paBHOBecHUe

Jlekuus 2. CKOpoCcTh XUMHUYECKUX pe-
aKILIW, BIMSHUE HAa HEe Pa3IMYHbIX
(akTopoB. XMMHUYECKOE paBHOBECHUE B
TOMOTEHHBIX peakiusax. CMenieHue
paBHOBecus, npuHuuI Jle-Ilarense.
JlabopaTopnas pa6ora 1. 'uaponus
coJiel ¥ CIBUT XUMUYECKOTO pPaBHOBE-
cusl.

CamocrositeabHast padora. Kucnot-
HbIE U OCHOBHBIE CBOICTBA IIOBEPXHO-
cTH TBepaoro tena. (pas3n.8 m.8.5 [2])

OIIK-1.2.1.

Crtpoenue aToma

CamocrositeibHass padora. Kgsan-
TOBO-MEXAaHMYECKash MOJENb aToMa.
KBaHTOBBIE YMCIIa, IPUHIUIIBI 3aI10JI-
HEHHUs aTOMHBIX opOutaneit. M3mene-
HUE pa3Mepa aToMa B Ipesenax
IPYIIbI ¥ IEPUOJIA U BIMSHUE pa3Mepa
aToMa Ha ero MoJABWXHOCTb, T y3u-
OHHYI0 M PEAKIMOHHYIO aKTUBHOCTb.
(8 wacoB) (pa3xa.8 1m.8.5 [3])

OIIK-1.1.1.

Ilepuoauueckuii 3aK0H U

MEepUOINYECKast CUCTEMA

anemenToB .M. Menne-
JIeeBa

Jlekmus 3. Ilepuoguveckuii 3aKoH U
MEpUOJNYECKAsi CUCTEMA 3JIEMEHTOB
J.W. MenneneeBa. DiaeKTpoHHBIE (HOp-
MYJIbl, CEMENCTBA, JJIEKTPOHHBIC aHa-
JIOTH 3JIEMEHTOB.

CamocrositesibHas pabora. [Ipuse-
CTH TIPUMEPHI S-, P- 1 d- TBEPBIX MPHU-
POIHBIX WJIM TEXHOTEHHBIX MaTepHa-
JIOB — PEKOMEH/IYEMBIX B KaueCTBE 3a-
MOJIHUTENICH MPU CO3/IaHUM OETOHA U
X BO3MOXXHO€ BIIMSIHE Ha CBOMCTBa
oeroHna. (6 yacoB) (pa3n.8 1m.8.5 [3])

OIIK-1.1.1.

XuMu4deckas CBsI3b U
CTPOEHUE MOJIEKYJ

CamocrositeibHass padora. OCHOB-
HBIE TUITBI XUMHUYECKUX cBs3eil. Kosa-
JIEHTHAas!, MOHHAs!, METaJUIN4YecKasi, BO-
JOPOJHAS CBS3M U UX OCOOCHHOCTH.
[TonsiTHE O METOIE MOJIEKYJISIPHBIX Op-
ouraneil.Paccmotpers  oOpa3oBaHue
KOHTAKTOB MEXay 0O0pa3yromuMHICs
THIPOCHIIMKATAMH ~ KaJbIUs,  THIA
2Ca0-Si02:2H20 u s-, p- mo moBepx-
HOCTH TBepjoro 3amojHutens. (8 da-
coB) (pa3xa.8 m.8.5 [1])

OIIK-1.2.1.




Y4yeHue o pacTBopax

CamocrositesbHas padora. OOmue
cBoiicTBa pacTBopoB. CrocoOb! BhIpa-
JKCHHS. KOHIICHTpAIlMH  PacTBOPOB.
CriocoObl 00e33apakxMBaHUS BOABI OT
MOHOB TSDKEIBIX METAJUIOB C Y4YE€TOM
nokaszaressi IPOU3BEICHUS PACTBOPH-
MocTH. TsKeble MeTalTbl XapaKTepu-
3YIOTCS KaKUM IOKa3aTelieM IUIOTHO-
ctu. (6 yacoB) (pa3a.8 m.8.5 [1])

OIIK-1.3.1.

QHGKTI)OHI/ITI/I‘IGCKaH
JUCCconranus

Jlekuust 4. CunbHbIE U cna0ble dIeK-
TpoJUTHL. BoJoponHblii MoKa3aTelb.
IIpousBenenne pacrBopumocTu. ['ua-
ponu3 cotieid. JKecTKoCTh MpUpOaHOM
BOJIBI.

JladopaTropnasi padora 2. XXectkocTh
MPUPOAHOMN BOJBI.

CamocrositesibHass padora. Kakue
PacTBOPUMBIE COJIM TPUCYTCTBYIOT B
MOPCKO BOJIE, B PE€YHOU U IPYHTOBOI
M Kakoe OHU OKa3bIBaIOT HETATUBHOE
BIUSHUE Ha OETOHHBIE COOPYKEHHUS.
(pa3n.8 m.8.5 [2])

OIIK-1.3.1.

XHWMUS METAJIOB.

CamocrositesibHass  padora. Me-
taibl. CTpoeHue, CBOMCTBa. Oiek-
TpoAHble  moTeHHHanbl.  OKUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
BellecTB. PaccMoTpeTh JOCTOMHCTBA T
HEJOCTATKU CTaJIbHOW apMaTrypsl M
KOMITO3UTHOM MOJIMMEPHOM apMaTyphl,
HarpuMep 0a3aIbTOBOM sl 0ETOHHBIX
coopyxenuii. (pa3n.8 n.8.5 [1])

OIIK-1.1.1.

QHGKTpOXI/IMI/I‘-ICCKI/IC CH-
CTEMBI

JlabopaTopnasi pa6ora 3. DiekTpo-
XUMHS

CamocrosiTeibHas padora. Xumuue-
CKH€ WCTOYHHMKH TOKa, TraJbBaHHYe-
ckue aeMmeHThl. 3akoH Dapaznes Co-
BPEMEHHbIE HCTOYHUKH TOKa — Oarta-
peiiku (coneBble, IENOYHBIE, cepeod-
PSHO-IIMHKOBBIE, JINTUEBbIE) U TOTLITUB-
HBIM 3JIEMEHT — BBICOKOA((EKTUBHbBIE
HHEPrOyCTaHOBKH, B YACTHOCTU JUIS
KOCMHUYECKHX arperatoB. (6 4acoB)
(pa3n.8 m.8.5 [2])

OIIK-1.2.1.

10

Kopposus metannos u
CITOCOOBI 3aIUTHI OT
KOPPO3HUH.

Jlexnus 5. Kopposusi meTaios, cro-
cOOBI 3alUTHl OT KOppo3uu. Bzaumo-
JIECTBHE METAJJIOB C KUCIIOTAMHU.
JlaGopatopuas padora 4. Kopposus
METaJIJIOB.

OIIK-1.3.1.




CamocrositesbHas padora. Cospe-
MEHHBIE CIIOCOOBI 3aLTUTHI METAJTHYE-
CKOM apMarypsl MPHU MOMOIIU KOMIIO-
3UTHOTO IOJMMEPHOIO Marepuaia ¢
LEeNbI0 COXpaHEHUs (U3NKO-MEXaHU-
YECKUX CBOMCTB METaUla U YCTOWYU-
BOT'O HOBBIIIEHHUS €r0 JOJTOBEYHOCTH.
(pa3n.8 m.8.5 [1])

11

JlucriepcHble CUCTEMBI U
KOJUIOMIHBIE PACTBOPHI

Jlexmus 6. J/{ucriepcHbIe CUCTEMBI U UX
knaccudukanus. Komronmanoe cocros-
HUE BEIIECTBA, KOJUJIOUJHBIE pac-
TBOPBIL.

CamocrositesbHass padora. Otinuuue
MOJIEKYJIIPHBIX PAacTBOPOB OT KOJIIO-
UAHBIX. DPGHEKTUBHOCTh KOJUTOUIHBIX
pacTBOpPOB Pa3HOW MPUPOBI, AUCIEP-
CUU KOTOpPBIX HMEIOT HaHOopa3Mep
(1...100) HM ¥ UX BIUSHUE HA PEAKIU-
OHHYIO aKTHUBHOCTb LIEMEHTCOJEepKa-
et cucremsl. (4 yacoB) (pa3n.8 m.8.5

[2])

OIIK-1.1.1.

12

Crioco0pl nostyueHus
JMCIIEPCHBIX CUCTEM

CamocrositesbHasa padora. [Iporecc
mucrieprupoBanus. [lentuzanus. Cro-
COOBI TIOJTYYCHHS KOJUIOUIHBIX PACTBO-
poB. CTpoeHue KOJJIOUIHON YacTHIIbl,
MOHSATHE TPaHyJbl ¥ MHIEIUIbL. Koary-
as1Us KoJUTou0B. DG dEeKTUBHBIH MTPO-
MBIIIICHHBIA  CIIOCO0  KOJUTOMIHBIX
pacTBOPOB METOJOM KaTHOHHUPOBAHUS
(mocTomHcTBa M HepoctaTku). (8 wa-
coB) (pa3n.8 m.8.5 [1])

OIIK-1.2.1.

13

AHanuTHueckass XUMHSL.

CamocrositenbHas padora. Kiaccu-
¢ukanus MmeronoB aHanuza. Kaue-
CTBEHHBIH M KOJMYECTBCHHBIM aHa-
mu3bl. KadecTBeHHBIN aHanmu3, MOX-
TBEPKIAIOIUN HAIWYNE YTIIEKUCIIOT-
HOM, MarHe3uanbHOM WK Cynb(aTHON
KOPpPO3UU 3KCIIIyaTUPYeMOro OeToHa.
(pa3n.8 m.8.5 [2])

OIIK-1.3.1.

14

CoBpeMeHHast UIEHTH-
(dbuKamus BemecTB

CamocrosiTeibHas padora. Xumuye-
CKUH, pusndeckuii 1 PU3NKO-XuMHUIe-
cKkuil Metoabl aHanuza. Crenuduue-
ckue peaknud. DU3HKO-XUMHYECKUE
METOJIBI UCCIIEIOBAHMS — pEHTTeHO(ha-
30BbIl, UK-®Dypre, auddepennun-
QTBHO-TEPMUYECKUN M KaJIOPUMETPH-
gyeckuil metof. (6 yacoB) (pa3a.8 m.8.5

[1])

OIIK-1.1.1.




OCHOBBI OPraHUYECKOU

Jlexnust 7. OCHOBHBIC TIOHATHS Opra-
HUYECKOW XMMUU, UCTIOJIb3yEMbIEC B
xumud BMC. AMHHOKHUCIIOTHI, ITETI-
TUAbI, 0ciaku. OCHOBHBIC OHATHS U
criocoObI mosyuenust BMC.

XUMHUU U XUMHUH BBICOKO- OIIK-1.1.1.

15 CamocrositeibHas padora. Ctpoe-

MOJICKYJISIPHBIX COETUHE-

. HUE BBICOKOMOJIEKYJIIPHBIX COEIHHE-

Huii (BMC). .
HUU ¥ UX BIUSIHAE HA (PU3HKO-MeXa-
HUYECKHE XapaKTepUCTUKU HopMUpy-
IOIIEHCS CTPYKTYpBI OeTOHA. (4 9acoB)
(pa3n.8 m.8.5 [2])
CamocrositebHas padora. CBoii-
CTBa MOJUMEPOB U UX UCIOJIb30BaHUE.
[TonmkapOoKCcHUIATHBIE TOTUMEPHI —

16 | [Honumepsr P P OIIK-1.3.1.

OCHOBA CO3/1aHUS BHICOKOA(D(PeKTHB-
HBIX XUMHUYECKHUX J00aBOK JIJisi Oe-
toHa. (6 yacos) (pa3n.8 m.8.5 [1])

5.2. Pa3nensl JUCHUIUIMHEI U BUIOBI 3aHIATUNA

st ouHOM POpPMBI 00YUEHUSI:

. /(-I.l HaumenoBanme pa3aesia IuCHHUIIMHBI J 3 JIP CPC | Bcero
1 | OcHOBBI XMMHUYECKON TEPMOIMHAMUKH 2 0 0 2 4
2 | XuMuuyeckas KHHETHKA U paBHOBECHE 2 0 2 2 6
3 | Crpoenue aroma 2 0 0 2 4

[Tepuoanueckuii 3aKOH U MEPUOAUYECKAS
4 2 0 2 0 4
cuctema asiemeHToB [[.M. MenaeneeBa
5 | XuMHUecKas CBsI3b M CTPOCHHUE MOJIEKYII 2 0 0 2 4
6 | Yuenwue o pacTBOpax 2 0 2 2 6
7 DIIEKTPOTUTHYECKAsT JUCCOIMAIIHS 2 0 2 2 6
8 | Xumus MeTauos. 2 0 0 2 4
9 | DIEKTPOXUMUYICCKUE CHCTEMBI 2 0 2 2 6
K 1Sl METAIJIOB U CII bl 3AIUTHI
10 oppo3 e OB U CIIOCOOBI 3aIll 2 0 2 2 5
OT KOPPO3HH.
HCTIEPCHBIE CUCTEMBI U KOJIOUIHBI
11 HucnepcHsle cucre OJUIOUIHBIE 2 0 0 0 2
PacTBOPHI
CnocoObI MoNTy4eHUs JUCTIEPCHBIX CH-
12 YHCHIL HCTIEp 2 0 0 0 2
CTeM
13 | AHanuTHuYecKas XUMHS. 2 0 2 0 4
14 | CoBpemeHHas HIeHTH(HKALNS BEIIECTB 2 0 0 2 4
OCHOBBI OPraHUYECKON XUMUU ¥ XUMUHU
15 | BBICOKOMOJIEKYJSPHBIX COEANHEHHM 2 0 0 0 2
(BMC).
16 | ITonumepsr 2 0 2 0 4
HTroro 32 0 16 20 68
KonTtpoas 4
Bcero (o0mas TpyI0eMKOCTb, 4ac.) | 72




Jlnist ouHO-3a049HOM (opMbI 00yueHus: (Bce mpoduin, Kpome mpoduiIst «ABTOMOOHIbHBIC
noporuy, «[IpOMBINIICHHOE U TPAKIAHCKOE CTPOUTEILCTBOY)

1‘1\;‘(:1 HaumeHnoBanue pa3aesia TUCHHILIMHBI J I3 JIP CPC | Bcero
1 | OcHOBBI XUMHUYECKOH TEPMOANHAMUKHI 2 0 2 6 8
2 | XuMuueckas KHHETHKA U paBHOBECHE 2 0 2 5 9
3 | Ctpoenue aToma 0 0 0 0 0
4 [lepuoanueckuii 3aKOH U MEPUOIAYECKAs 5 0 5 6 10

cuctema sneMmenToB J[.M. MennaeneeBa
5 | Xumuueckas CBSI3b U CTPOCHHUE MOJIEKYII 0 0 0 0 0
6 | Ydenue o pacTBOpax 0 0 0 0 0
7 | DIEKTPOIUTUYECKAs TUCCOIMAIINS 2 0 2 5 9
8 | Xumus metasmios. 0 0 0 0 0
9 | DIEKTPOXUMUYECCKUE CHCTEMBI 0 0 2 5) 7
10 Koppo3us MeTaioB u criocoObl 3alIUThl 9 0 9 5 9

OT KOPPO3HUHU.

11 JlucriepcHbIe CUCTEMBI U KOJIOUTHBIC 9 0 2 5 9

pacTBOPBI

19 CriocoObI moTydeHus! TUCTIEPCHBIX CH- 0 0 0 0 0

CTEM

13 | AnanuTHYecKas XMMHUSL. 0 0 0 0 0

14 | CoBpemeHHas UeHTU(DHUKAIMS BEIIECTB 0 0 0 0 0
OCHOBBI OPraHUYECKON XUMUU I XUMUHU

15 | BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN 2 0 2 3 7

(BMCQC).

16 | Ilomumepsr 0 0 0 0 0

Hroro 14 0 14 40 68

KoHnTtpoJs 4

Bcero (o6mas TpynoeMKocTh, yac.) | 72

6. OneHoYHBIC MaTepHAIBI 1JIsl IPOBEACHUS TEKYLIEro KOHTPOJISA yCIIeBAEMOCTH U IPOMe-
JKYTOYHOM aTTeCTAlUM 00Y4YAIOIINXCS 110 AUCHHUILINHE

OrneHouHble MaTepHalIbl 0 JUCHUIUIMHE SBISIOTCS HEOThEMIIEMOH YacTbio paboueit mpo-
rpaMMBbl U TIPEACTaBIEHbl OTIENbHBIM JIOKYMEHTOM, PACCMOTPEHHBIM Ha 3acelaHuu Kadeapbl U
YTBEPKJCHHBIM 3aBeIyIOIUM Kadeapoi.

7. MeToauveckue yKazaHus JJsl 00y4aIOUIUXCS 10 OCBOEHHIO JUCIIUIJIMHBI

ITopsnok u3ydeHus TUCLUILIMHBI CIIETYOLIUN:

1.  OcBoeHue pa3aenoB AUCHUILIMHBI TPOUZBOJUTCS B MOPSAKE, IPUBEJCHHOM B pa3-
nene 5 «Coaep:kaHue U CTPYKTypa JUCHUIUIMHBD. O0ydarouuiics 10KeH OCBOMTh BCE Pa3/iebl
JTUCHUIUIMHBL, UCTIOIb3YsI METONYECKUE MaTEepHUaIbl AUCIUILINHBL, a TAKXKE Y4EOHO-METOIUUYECKOE
obecrieyeHue, NpuBeIeHHOE B pa3zene 8§ pabouel mporpaMMsl.

2. Jlns dbopMHUpOBaHUS KOMITETEHIIMNA 00YJAOITHIICS JOIDKEH MPECTaBUTh BHITIOTHEH-
HBIE 33/1aHUs1, HEOOXOAUMBIE JIJIS1 OLICHKH 3HaHUM, yMEHUI, HAaBBIKOB U (MJIM) OTIBITA AEATEIbHOCTH,
MIPEyCMOTPEHHBIE TEKYLIUM KOHTPOJIEM YCIEBAEMOCTH (CM. OIIEHOYHbIE MaTepuajbl MO JAUCIIH-
TJIUHE).

3. Tlo uroram TeKymiero KOHTPOJISI yCIIEBAEMOCTH 110 TUCIHILUTHHE, 00yJaroIIuncs 071-
’KEH MPONTH MPOMEKYTOUHYIO aTTECTAIHIO (CM. OLICHOYHbIE MaTepHalIbl MO JUCIUIUIUHE).



8. Onucanne MaTepuaJIbHO-TEXHUYECKOI0 U Y4eOHO-MeTOAN4YeCKOro odecrneyeHusi, He00Xo-
AUMOIO U1l peaju3aluuu 00pa3oBaTe/JbHOI NPOrpaMMbl 0 JMCUMUILINHE

8.1. TlomemmeHus MpeaCTaBISAIOT CO00M ydeOHbIE ayUTOPUHU I TTPOBEICHHS yUeOHBIX
3aHATHUH, MPETYCMOTPEHHBIX MPOrpaMMoii OakadaBpuaTa, YKOMIJICKTOBAHHBIC CHEIIHATH3UPOBAH-
HOW y4eOHOH MeOelbl0 U OCHAIleHHbIE 000PYOBAHNEM U TEXHUYECKHMHU CPEIICTBAMH O0YYCHUS,
CITy’KaIllUMU JUTS TIPECTaBIeHUs ydeOHOW MHPOpMAuN OOJBIION ayAUTOPUHU: HACTCHHBIM dKpa-
HOM (CTaI[MOHAPHBIM HJIH IIEPEHOCHBIM ), MAPKEPHOM TOCKO, MyJIbTUMEIUHHBIM MPOEKTOPOM (cTa-
LUOHAPHBIM).

Bce nomenienusi, HCIoIb3yeMble JUTsl IIPOBECHHS YICOHBIX 3aHATUH M CAMOCTOSITEIILHOM
paboThI, COOTBETCTBYIOT JCHCTBYIOIIUM CAHUTAPHBIM M MPOTUBOIOKAPHBIM HOPMaM U IIPaBUIIAM.

s mpoBeneHust 1abopaTOpHBIX PabOT UCIONB3yIOTCS JabopaTopuu Kadenaps (aym. 3-
120,3-121) obopyaoBaHHas CIASAYIOIIUMHU TPpUOOpaMu/CrielinaabHON TEXHHUKOW/YCTaHOBKAMU HC-
MOJIb3YEMbIMH B y4eOHOM ITpoIiecce:

—  CTOJBI,

—  THUTPOBAJIbHBIE CTOJIBL;

- nabopaTopHas 1nocya.

[TomerieHus yIsi CaMOCTOSATEbHON paboThl oOyuarormuxcs (aya. 3-116, 3-117, 3-236, 3-
235),0cHaIleHbl KOMIIBIOTEPHOM TEXHHUKON C BO3MOXXHOCTBIO MOKIIOYEHUS K ceTd «HTepHeT» U
o0ecrieYeHrneM JJ0CTYIa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

8.2. YHuBepcureT odecreueH He0OOX0JMMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBOOOTHO
pacrpoCcTpaHsIeMOro MPOrPaMMHOTO 00ECTIEYSHHS, B TOM YHCIIE OTEYECTBEHHOTO IIPOU3BOICTBA.

[lepedyeHb TUMIEH3MOHHBIX IPOrPAMM IPEACTABIECH Ha BHyTpeHHeM noptaine PI'BOY BO
II'VTIC no aapecy http://eaisu.pgups.edu.mps/info/prog/

—  IlporpamMHas cucrema Juisi OOHAPYKEHUSI TEKCTOBBIX 3aMMCTBOBAHUH B YYCOHBIX U
HayYHBIX paboTax «AHTUIUIaruat.BY3».

8.3. OOyuaromumcs obecriedeH A0CTym (yIaleHHbIH TOCTYI) K COBPEMEHHBIM Mpodec-
CHOHAQJIBHBIM 0a3aM JaHHBIX:

—  DJEKTPOHHO-OMOJIMOTEYHasl cucTeMa H3JaaTelibecTBa «JIaHb». [DJICKTPOHHBIH pe-
cype]. — URL: https://e.lanbook.com/ — Pexxum mocTyma: it aBTOPU3. MOJIb30BATEIICH;

—  DJexkTpoHHO-OMOMOTeUHast cuctema ibooks.ru («AibOyke»). — URL: https:/
ibooks.ru / — Pexum noctyma: /it aBTOPH3. MOJIb30BATEICH;

- DJeKTpoHHas OUOIHOTEKA FOPAMT. — URL: https://urait.ru/— Pexxum moctyma: as
aBTOPU3. MOJIb30BATENICH;

—  Enwnoe okHO jocTymna K 00pa30BaTeNbHBIM pecypcaM - KaTalor 00pa3oBaTeIbHBIX
MHTEPHET-PECYPCOB U MOJHOTEKCTOBOM 3JIEKTPOHHOHN y4eOHO-METOU4EeCKOr Onbauoreke 11 00-
mero u npodeccruoHaabHoro obpasosanusi». — URL: http://window.edu.ru/ — Pexum noctyma:
CBOOOTHBII.

- Crnosapu u suiksoneand. — URL: http://academic.ru/ — Pexxum goctyma: cBo6o1-
HBIU.

—  Hayunas snextponHas 6ubnnoreka "KubepJlenunka" - 3To Hay4Has 3J1€KTpOHHAs
6ubaMoTeKa, IOCTPOEHHAs Ha MmapaaurMe oTkpbIToi Hayku (Open Science), OCHOBHBIMHU 33ja4aMU
KOTOPOH SIBJISI€TCSI MOMYJspU3allisl HAYKH U HAYYHOH JesITeIbHOCTH, OOIIECTBEHHBIH KOHTPOJIb Ka-
YecTBa HAYYHBIX MTyOIMKANN, pa3BUTHE MEXAUCITUTUTMHAPHBIX UCCIIEOBAHHI, COBPEMEHHOTO HH-
CTUTyTa HAay4YHOM pELEH3UH U TOBBIIICHHE LUTUPYEMOCTH poccuiickoil Hayku. — URL:
http://cyberleninka.ru/ — Pexwm gocTymna: cBOOOTHBIA.

8.4. OGyuaromumcs odecrieueH AocTyn (yAaaeHHbIH JOCTYI) K HH(OPMAIIMOHHBIM CIIpa-
BOYHBIM CHCTEMaM:

— Hanmonaneueiii OtkpeiTeiii Yausepcurer "MHTYUT". becruiatHoe oOpa3oBaHue.
[DnexTponnsiit pecypc]. — URL: https://intuit.ru/ — Pexxum moctyma: cBOOOHBINA.


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

8.5. IlepeueHb mevyaTHbBIX U IEKTPOHHBIX W3/IaHUN, UCIIOJIB3YEMBIX B 00pa30BaTEIbLHOM
IpoLecce:

1. Macnennukosa JI.JI., CremanoBa U.B., baitnapamsunu M.M. BeimosiiHeHHE TeCTOBBIX
pabot no gucuurumHe xumus YdeoHoe nocodue / Cankr-IlerepOypr, 2020.

2. JI. X. Ackaposa, B. B. Baiitaep, O. A. HeBonuna, E. B. KonsieBa Xumus: yuebHoe mo-
cobue : PekoMeHI0BaHO METOAMYECKUM COBETOM Y PalIbCKOro (peepalbHOr0 YHUBEPCHUTETA IS
CTYJICHTOB By3a; MHUHHCTEPCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu, Ypaib-
ckuii henepanbHbId yHUBEpCcUTET UM. iepBoro [Ipesuaenta Poccun b. H. Enpiiuna. — Exartepun-
oypr : MU3natenbcTBO Ypansckoro yauBepcuteta, 2020. — 160 ¢. — ISBN 978-5-7996-3091-1.

3. A.B. llleBenbkoB, M.E. Tamm Heoprannueckass xumusi. Y4eOHHK JJIs BBICIIICH IITKOJIBI
(JTaboparopus 3nanmii). 2021. 591 c.

8.6. Ilepeuenn pecypcoB MH(MOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTu «HTepHeT»,
UCIOJIb3YEMBIX B 00pa30BaTeIbHOM IIPOLIECCe:

— DnekTpoHHas WH(HOPMaIMOHHO-00pa3oBaTelibHas cpenia. [ DIeKTPOHHBIN pecype]. —
URL.: https://sdo.pgups.ru — Pexxum moctyma: ajis aBTOpU3. MOJb30BATENIEH;

- MuHuCcTEpCTBO AKOHOMHUYECKOTO pa3BuTus Poccuiickoit @enepanuu [ DaeKTpOHHBIN
pecypc]. — URL: http://www.economy.gov.ru — Pexxum goctyra: cBOOOIHBIIH;

— DOneKTpOHHBbIM (OHJ MpaBOBOW W HOPMATUBHO-TEXHHYECKON JIOKYMEHTALUU
— URL: http://docs.cntd.ru/ — Peskum moctyma: CBOOOIHBIA.

- DNeKTpOHHAas cpeja: my.pgups.ru

- JInuneiit kabuner DUOC [DnexTponnslii pecype]. — URL: my.pgups.ru — Pexum
JOCTyMa: JUIsl aBTOPU3. M0JIb30BaTENEH

Pa3pabotuuk paGoueil nporpaMmsl, K.T.H., JOLIEHT U.B. Cmenanosa
«20»_suBaps 2026 r.
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