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Pabowas mporpamma mucnuiuiHbl «PagMKadbHBIE PpPeAKIMHH B KJIETKe» IS
oOywaromuxcs mno cnenuamsHoctd 04.05.01 @OyHmameHTanbHas M NPUKIAHAS XAMUSL,
COCTaBlICHa Ha OCHOBaHWH DenepasbHOro rocyJapCTBEHHOIO 00pa3oBATENBHOTO CTAHAApTa
BBICIIIETO 00pa3soBaHMs — CIENUaTuTeT N0 crenuansHoctd 04.05.01 dysgaMeHTanbHAs W
NpUKIafHAs XUMHS, YTBEPXKACHHOIO IPHKa3oM MHUHHCTepcTBa 00pa3oBaHHS W HAYKH
Poccuiickoii @enepamun ot 13 mons 2017 1. Ne 652 (¢ u3m. u mom.), I[opsaka opraHu3anuy u
OCYINECTBIICHUsS] 00Pa30BaTENbHON NEATENBHOCTH 10 06pa30BaTeIbHBIM IPOrpaMMaM BBICIIIETO
obpasoBaHust — TporpaMmaM OakalaBpuara, IPOrpaMMaM CIENHUAINTETa, MPOrpaMMaM
MarducTpaTypbl, yTBEPXKICHHOIO MpUKa3oM MuMHHCTEpPCTBA HAyKH W BBICIIErO 00pa3sOBaHHS
Poccniickoit ®enepanuu ot 06 ampens 2021 r. Ne 245 (¢ u3M. U JOIL), B COOTBETCTBHHU C
Y4eOHBIM IUIAHOM, YTBEPKIEHHEIM YueHsM coBeToM O®I'BOY BO «JlorI'V» misa HaGopa 2024
roza.

PazpaboTunk:
CTaplIMi IpenojaBarelb KaQenpbl OHOXMMHUHU H ,
OPraHMYECKON XUMUU ' B.C. JopomkeBuy

Pa6ogast mporpamMMa yTBEpIKICHA Ha 3aCe AN kadenpbr OMOXUMUH U OPraHAYECKON XUMUH.
ITporokoi ot 26.03.2024 1. Ne 9

3aBenyronmi Kapenpoi 7 [ O.B. bapanosa
COI'JIACOBAHO: 4 3

/ -
Hexan xumudeckoro QgakynpTera &%/ {4 7// C.I'. baxtun
28.03.2024 r.

VuebHO-MeToIuuecKast KOMHICCHS XMMUYECKOro (GaKyIbTeTa
IIpotokoin ot 27.03.2024 1. Ne 2.

-

[Ipencenarens P.W. Jlpra
PyxoBoguTens ocHOBHOIM mpodeccnosanbHOM

00pa30BaTeIbHOM TPOrPaMMBI,

KaHI. XUM. HayK, JIOII. o O.B. bapanosa
28.03.2024 . j@/
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMTyTCTBYIOIIUE TUCIUTUIHMHBI, HA KOTOPBIX OCHOBBIBACTCS H3YUCHHUE JIAHHOM:

0a30Bas MOATOTOBKA MO0 XUMHH B 00bEME IPOTpaMMBbI CPETHEN IIIKOJIBI,

JTUCIMIUTMHBI TIpOrpamMMbl  crienuanurera: Heopranwdeckas xwmwusi, OpraHudeckas
xumusi, Ousndeckas XuMus, AHATUTHYECKass XUMHUSA, BHOXUMUS U MOJEKYJspHAs OHOJOTHS,
Xumus Oesika.

1.2.  JIMCcUWIUIMHBI, KypCOBbIE PabOThl U MPAKTHKH, IJISI KOTOPBIX OCBOCHHE TaHHOU
JUCITUTUTMHBI HEOOXO0IMMO KaK IPEe/IIIeCTBYIOMIEE:

Kunetnka u TepMoauHaMMKa (EpMEHTATUBHBIX TPOLECCOB, MHCTpyMEHTaIbHBIE
METOJbl ~ XMMHUYECKOIO  aHalW3a  BEIIECTB, MAaTEPHAIOB M OKPYKAIOWEH  Cpensl,
Cnexkrpockonuueckue  MeToApl B aHaiu3ze, DU3NYECKME  METOABl  MCCIEAOBaHUSA,

[TpousBoacTBEHHAs MpPaKTHUKA: MPEAJAUIIIIOMHAs IPAKTHKA.

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepucTUKa

HaumeHoBaHMe TTOKa3aTems 3HadYcHUE MOKA3aTeIs

Ha3Banue 0O6pa3oBaTelbHON MTPOTpaMMBbI 04.05.01 ®ynpamenTanbHas U MPUKIIAIHAS

XUMMUA

[udp 1 Ha3BaHUE B COOTBETCTBUHU C
y4eOHBIM TIJITAHOM

b1.B./IB.5 PanukanbHble peakliuy B KJIETKE

bazosasg yactn
BapuaTtuBHas yactb
JIMCIUIIIMHEL 110 BBIOOPY

YacTth 00pa3oBaTeabHOI MPOrpaMMbl

KonuuectBo 3aueTHBIX €IUHULL / BCETO YaCOB 5/180

2.2.  PacmpenencHue 4acoB 1o opMam | IeproaM o0ydeHus

OO011e€e KOJIMYECTBO YaCOB
o = CaMOCTOS-
dopma 2 | @ .
> | JeKnu- | jJabopa- | MpaKkTH- | TEIbHOMN dopma
00y4eHus N BCETO

3 OHHBIX | TOPHBIX | YeCKUX | paboThHI + KOHTPOJIS

KOHTPOJTb
Ounas 5 9 39 26 115 180 9K3aMeH

3. HEJN ACIAITIIMHBI
[ToaroroBka  CHEUUANKMCTOB, CHOCOOHBIX  pa3iuyaTh  NPOTEKAIONIUE  TI0

paIVKATPHOMY W HEPaIUKaTLHOMY MEXaHH3MYy OHOXMMHYECKHE IPOIECCHI, BIIAICIOIIIX
METOJaMH HCCIEAOBaHUS PAIUKAIBHBIX PEAKIIUN 1 UACHTU(DUKAIIUN PAIUKAIOB, 3HAOITUX
MEXaHHU3Mbl OKHCIIUTENBHBIX IPEOOPa30BaHUi OMOMOIEKYI.

4. KOMITETEHIHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

Komnerenummn Nuankatopel Pesynbrarel o0ydeHust

OIIK-1 Cmocob6en | OIIK-1.1. 3HaeT: TEOPETUYECKHE OCHOBHI XMMuH. Braneer:
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aHAJTM3UPOBATh, CucreMaTH3upyeT | HaBBIKAMH HCIIOJIb30BAHUS 3HAHUA O XMMHYECKUX
UHTEPIIPETUPOBATH U | U aHAIM3HUPYET | MPOIleccax B JIAOOPATOPHBIX HCCIEIOBAHUIX
000011aTh pe3yIBTATHI

pe3yabTaThl HaOII0ICHUH,

AKCIEPUMEHTAIBHBIX | H3MEPEHUH, a

u pacdeTHO- | TAaKXKE PE3YJIbTATHI

TEOPETUICCKUX pacyeToB CBOWCTB

paboT XUMHYECKOH

HaIpaBJICHHOCTHU

BEIICCTB "
MaTepHaioB

S. I[TPOTPAMMA JJUCHUTIMHBI

HasBanue temMsl

Kpatkoe conepanue TeMbl (BOIPOCHI TEMBbI)

Tema 1.

OTKpBITHE CBOOOMHBIX PATUKAIOB, UX KIACCH(UKAIUSI U MPOCTPAHCTBEHHOE

CTpOEHHUE. DHEPrus JUCCOLIMAIIUH CBSI3U U SHTATBIIMUOOPA30BAHUS

pagukanoB. MarHUTHBIE CBOMCTBA CBOOOHBIX PaIUKAIOB. MeToabI

OOHApYXEHHSI M HCCIEAOBAaHUS PAJUKAIIOB, CIOKHOCTH MX JCTEKIHH B
€aKIMOHHOM cMecH. [IpuHIMIIBI METO1a CIMHOBBIX JIOBYIIEK.

Tema 2.

MouieKkyJIsipHbIE M paJuKalIbHbIE peakluuu. PagukaibHble peakuuu B
OpraHUYEeCKOM, HEOPTaHUYECKON XUMHUK U Onoxumuu. [Ipumepsr
aMKaJIbHBIX PEAKLUN B KIIETKE.

Tema 3.

MexaHu3M paJuKaIbHOTO Mpouecca. XapaKTepUCTUKa OCHOBHBIX €0 CTAIHil.

HepasBeTBieHHbBIE paJUKaJIbHBIE IMPOLECCHl M PEAKLUU C BBIPOKIACHHBIM

pa3BeTBIeHUEM Lieny. THUIMpoBaHHbBIE ¥ HEMHULIMHUPOBAaHHBIE
aJvKaJabHbIe peakuuu. [IpuMepsl UCIIONIB3yEMBIX HA IPAKTUKE MHULIUATOPOB.

Tema 4.

OcHOBHBIE  (DU3MKO-XMMHUYECKHE TMapaMeTphl PAAMKAIBHOTO  IPOIecca:
CKOPOCTh WHUIIMUPOBAHUS, TMPOJOJDKEHUS U OOphIBa IEMH, IJIUHA [EMu.
DKCIIEpUMEHTATBHBIE ~ METOABl  MCCICIOBAHUS  PAIWKaIbHBIX  PEAKIIHNA:
MMITYJIbCHBIA (POTONIN3 M PAAMONN3, METOABl (DOTOXUMHUYECKOTO NEHCTBUS U
MpeICHCTBIS, XEMITIOMUHECIIEHTHBIC METO/IbI aHAJIHM3a, Ta30BOJIFOMOMETPHS,
METO]T HHTHOMTOPOB.

Tema 5.

CruH-pa3pelieHHble U CHOUH-3alpelIeHHble  XMMHYECKHE  peakiuu.
Bo30yxnennsie  (GopMbl  MOJEKyJsIpHOro  Kuciopoja. CHHIJIETHBIE H
TPUILIETHBIE COCTOSIHHSI KHCIIOpOJa. OIJIEKTPOHHOE CTPOEHUE MOJIEKYJIbI
kuciaopona. OObACHEHHE €ro PEeaKMOHHOW CIIOCOOHOCTH C MO3ULMH METOAa|

MOJIEKYJISIPHBIX opOHTaseil.

Tema 6.

MexaHn3M MHOTOCTaIMHHOTO YETBIPEXIEKTPOHHOI'O BOCCTAHOBIICHHUS
MOJIEKYJIIPHOTO KHcaopoa o Boabl. Knaccugukarus, ctpoeHne, MexaHu3Mbl
00pa3oBaHusl, PEaKIIMOHHAS CIOCOOHOCTh AaKTHUBHBIX (DOPMKHCIOPOJIA U a30Ta.

Tema 7.

MexaHU3M aBTO- U MHULUUPOBAHHOTO KUAKO()A3HOTO OKUCIICHUS
YTII€BOAOPOAOB MOJIEKYJISIPHBIM KUCJIOPOJIOM Ha MPUMEPE aTKUIOCH30I0B.

Tema 8.

Karanu3 okuciaeHus: OpraHn4ecKux BELIECTB HOHAMU METAIJIOB MEPEMEHHOU
BAJICHTHOCTH M WX KOMIUIEKCAMHU. AKTHBAILUS MOJEKYJSIPHOTO KHUCIOpOJa B
MPOLECCAX OKUCIIEHUS OPraHUYECKUX BEIIECTB METAJUIO-KOMIUIEKCAMH Ha
MPUMEPE CUCTEMBI IUTOXPOMOKCHIA3bI Pys).

Tema 9.

MexaHu3M OKHCIUTEIbHON NECTPYKIUU OENKOB, TUMUAOB, HYKICHHOBBIX
KHCJIOT U yTJ€BOJI0B. PoJib B 3TOM Ipoliecce MOJIEKYISIPHOTO KUCIOPOa.
MHuumanis OKUCIUTENbHBIX MTPOLECCOB 9K30T€HHBIMU U DHJIOT€HHBIMU

(axTopamu. [lepekncHoe OKHCICHUE JIUITUI0B U MyTareHes.




Tema 10.

[Torepst (yHKIMOHAJIBPHONW AaKTMBHOCTM  MAKpOMOJIEKYJ] KJIETKM  IOJ|
BO3/CHCTBUEM IPOIIECCOB OKUCIUTENBHOM TpaHchopmanuu. B3anmopelicTeue
MPOAYKTOB IIOJHOIO U HEMOJHOIO OKUCJIEHUS OMOMOJIEKYJ € HMCXOIHBIMU
HeMOAU(PUIMPOBAaHHBIME  cyOcTparamMu. OcoOEHHOCTH  HapyLICHHHA B
OHMOJIOTHYECKHUX CUCTEMAX 0] BO3IEHCTBHEM OKHCIUTEIbHON JECTPYKIIHU.

Tema 11.

DyHKIMOHATBHAS POJIb AKTUBHBIX META0OJIUTOB KHUCJIOPOJAa B CHUCTEME
BAIIUTHBIX pEaKkUUid OpraHu3Ma. XapaKTEepPUCTHUKA CIEHUATH3UPOBAHHBIX
(EepMEHTHBIX CHUCTEM TEHEpalli AaKTUBHBIX (OpM KHUCIOpoaa. MexaHusm
nerictBusA, crpoenne W cBorctBa HAJIDH-okcumasel  J1€MKOLMTOB,
MEePOKCHIA3bl  HEHUTPOMWIBHBIX  TPaHYJOIUTOB (Muenonepokcuaasa),
1303918007 (150 133 (0) NO-cuHTETa3EI JICHKOIIMTOB, KCAaHTHHOKCUIA3bI.
UlakToepuH, Kak TOTEHUUAIBHBIA (aKTOpP KaTATUTHYECKOM MpPOAYyKLIUY]
TUAPOKCHIBHBIX PAIUKAIOB W J€30pTaHU3allii aHTHOKCHUIAHTHON CHCTEMBI
MaTOr€HHBIX MUKPOOPTaHU3MOB.

Tema 12.

'YyacThe akTHBHBIX (1)OpM KHCJIOpOJa B IMATOJIOTHYCCKUX ITPpOoLECCax. Bnusuue
MX Ha SHAOTCHHBIC W 3K30T'CHHBIC MOJICKYJIBI. KpaTKaa XapaKTCPUCTHKA
aHTHOKCHHaHTHOﬁ CHUCTCMBbI 3alIMTHI OpraHnu3Ma.

6. CTPYKTYPA U COAEPXAHUE JUCIUIIIMHDBI

6.1. ®opma oOydenus — o4Hasi, Kypc — 5, cemectp — 9

KomanuecTtBo yacoB

HammenoBanus pa3aciioB u TEM

JIexkir.

JlabGop.

IIpakr.

CPC+K

Bcero

Tema 1 — 6. C60600mHbIe paduxabi.

20

14

56

90

Ocobennocmu npomexkaruapeakyuil ¢ ux
yuacmuem. Peakyuonnas cnocobnocmu
MONEKYISIPHO20 KUCTIOPOOd U €20
AKMUBHBIX (POPM

Tema 7 — 12. Oxucnenue opeanuyeckux 19 12 59 90
sewecme MONeKYIAPHLIM KUCTOPOOOM 8
arcuokou gpaze. Ilpoyeccwl oxucienus
ouonocuneckux monexyi. Cucmema
3AUUMHBIX PeaKyull Opeanusma.

HNTOI'O 3A KVYPC 39 26 - 115 180

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYVIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHbBIE BOIPOCHI
1. CsoOonnbie paaukansl. OTKpeITHE, KIaccU(UKALUA, CTPYKTYpa U METOJbl OOHApYKEHHUS
CcBOOOAHBIX panrKanoB. CIMHOBBIE JIOBYIIKH, MEXaHU3M HUX JE€UCTBUS.
2. llpuHnun aeneHUs MEXaHU3MOB IPOTEKAHHUS IMPOLIECCOB HAa MOJEKYJSpPHBIC, HOHHBIE U
paaukanbHble. OOIIas cxemMa pauKaldbHbIX peakiuil. KuHernueckue m TepMOIMHAMHUYECKHE
napaMeTphl JaHHOTO Ipolecca.
3. TepMmoauHaMH4YecKW€ W CIMHOBBIE 3alpeThl HA MPOTEKaHHE XHWMUYECKUX IPOIIECCOB.
CriuH- 3ampenieHHble XUMUYECKHE PEaKIInu.
4. Oco0EHHOCTH PEaKIMOHHOMN CIIOCOOHOCTH MOJICKYJISIPHOTO KUCIIOpO/a.
5. Knaccudukanus akTHBHBIX (GOpM KHUCIOpoAa U a3oTa. VX cTpoeHue U peakiimoHHas
CIIOCOOHOCT.
6. Peakumu xuako(pazHOTO OKUCIIEHUS] OPTaHMYECKUX BELIECTB MOJICKYJISPHBIM
kucaopoom.O0m1as cxema mpoiiecca.
7. KaTanu3 OKUCIIEHUs] OPTaHUYECKUX BEIECTB METaUIaMU NEPEMEHHOH BaJIGHTHOCTH M MX
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KOMILIEKcamu. Vcnoap30BaHNe HHUIIUATOPOB OKUCIUTENIBHBIX MPOLECCOB.

8.  DKcrepuMEHTaJbHbIE METO/IbI U3YUEHHUS PAJAUKATBHBIX PEAKIUH.

9. IlpumeHeHue MeTo10B (OTONIM3A U PATUOIU3A AJISl UCCIECIOBAHUS PaIUKAIbHBIX
IIPOLIECCOB.

10. Jlazepusiii MarHUTHBIN pe3oHanc (JIMP) kak MeTox n3yueHus paauKaibHbIX PEAKITUH.
11. XeMuIIOMHUHECUEHTHBIA | ra30BOJIOMOMETPUYECKUM  METOJbI HCCIEIOBaHUS
MEJUIEHHBIX PaJMKaIbHBIX ITPOLIECCOB.

12. Metox HHTUOUTOPOB.

13. IlyTu reHepamnuu akTUBHBIX (POpPM KHCIIOpOJa B OMOCHCTEMAX.

14. OOmas xapakTepUCTHKa MPOILECCOB OMOJIOTMYECKOTO OKHCIICHUS B KIIETKE.
HccnenoBanuepeakinii OKUCICHUS OMOMOJIEKYJ Ha MOAEIBHBIX CUCTEMAX.

15. XapakTepucTuka MmporeccoB OUOJIOTHYECKOTO OKUCIICHUS JIUIMUI0B. MexaHu3m
NEPEKUCHOTOOKHUCIICHMS JINTIHIOB.

16. BnusHue IpoIeccoB MEPOKCHIAIUY JIUMTUIOB Ha (PU3HKO-XMMHYECKHE CBONCTBA H
TPaHCIIOPTHBIE TIPOIIeCChl OnoMeMOpaH.

17. VYrneBoabl Kak MUIIEHb OKUCIUTEIBHOU JECTPYKIUH.

18. Tlporecchl OKMCIUTEILHOTO TOBPEXKICHUS OSITKOB.

19. Xumudeckass MOgu(UKAINS a30TUCTHIX OCHOBAHUMN, peakuuu (parMeHTaIHH
HYKJIEMHOBBIXKHCIIOT MO/ JICMCTBHEM aKTUBHBIX (POPM KHUCIOpOAA.

20. TlonsiTEe OKUCIHUTENBHOTO cTpecca. Ero mocnenctBus st opraHu3ma.

21. Xumunyeckas MoaupuKanys OMOMOIEKYJ IPOAYKTaMHU TTyOOKOTO OKHCIEHUS JINMU/IOB,
YTIIEBOJIOB, OEIKOB, HU3KOMOJIEKYISIPHBIX BEIIECTB.

22. OyHKUIUOHAJbHAS POJIb AKTUBHBIX (DOPM KHCIOPO/a B PEAKIUAX HECTIEIIU(PUIECKOTO
nummynurera. ADOK-renepupyromune cucTeMbl OpraHusma.

23. Xapaxrepuctuka HAJI®H-okcuaa3bl 1€HKOIUTOB.

24. XapakTepuCTHKa MUEIONEPOKCUIa3bl IEUKOLIUTOB.

25. Kunernueckas kjaacCU(PHUKaLUs aHTUOKCUIAHTOB.

7.2.  Tewmsl noknanos (pedepaTos)

l. CBoboanble panukaibl. OTKpbITHE, KiIacCU(UKaLUs, CTPYKTypa U METO/Ibl OOHApPY KEHUS
CcBOOOAHBIX pasuKaioB. CIMHOBBIE JIOBYILIKH, MEXaHU3M UX JACUCTBHUS.
2. [TpyHLIMI eneHusT MEXaHU3MOB NPOTEKAaHMsI MPOLIECCOB HA MOJIEKYJISIPHBIEC, HOHHBIE U

paarvKaJIbHBIC. O6HIa$[ CXEMa paJuKaJIbHBIX peaKumZ. Kunernueckue u TCPMOANHAMHUYCCKUC
napaMeTpbl JaHHOTO IIpoLecca.

3. TepMoaMHaMHUUYECKHE U CIMHOBBIE 3alpeThl HAa NPOTEKAHUE XUMHUYECKHX IPOLIECCOB.
CnuH- 3ampenieHHble XUMHUUYECKHUEe PEaKIIH.

4. Oco0eHHOCTH peakIIMOHHON CTIOCOOHOCTH MOJIEKYJIISIPHOTO KUCIIOPO/Ia.

5. Knaccudukanus aktuBHBIX (HOpM KHCIOpoaa W azora. VX cTpoeHHMe W peakIimoHHas
CHOCOOHOCTD.

6. Peakuuu xuakodazHOro OKHCIEHUS OPraHUYECKUX BEIIECTB MOJIEKYJISIPHBIM
kucinopoaom.O01as cxema rnporecca.

7. Karanus okuciienus opraHMuecKHUX BEIIECTB METallaMU IEPEMEHHOM BaJIGHTHOCTU U UX
KoMIuIeKkcamu. Vcrosib30BaHne HHUIIMATOPOB OKUCIIUTENBHBIX ITPOLIECCOB.

8. OKCIepUMEHTAIIbHBIE METO/IbI U3YUYEHUSI PAIUKATbHBIX PEAKIIUM.

9. [IpumeneHre MeToA0B (GOTONIU3A U PATUOIH3A ISl HCCIEIOBAHUS PAIUKATBHBIX
MIPOILIECCOB.

10. Jlazepublii MarHuTHBIN pe3oHaHc (JIMP) kak MeTon n3yueHus paAuKalbHBIX PEAKLMIA.
11. XEeMUTIOMUHECIIEHTHBIN 1 Ta30BOJIOMOMETPUYECKUNA METOMIbl MCCIIECIOBAHUS
MEIJICHHBIX paIUKaIbHbIX IPOILIECCOB.

12. MeToa HUHTHOUTOPOB.

13. [TyTu renepanuy akTUBHBIX (POPM KUCIOpOia B OMOCUCTEMAX.

14. OO6mas xapakTepucTUKa MPOIECCOB OMOIOTHUECKOTO OKUCIICHHS B KIIETKE.
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HccnenoBanuepeakiinii OKUCIECHUs OMOMOJICKYJT Ha MOJICTTbHBIX CHCTEMaX.

15.

XapaKkTepuCTUKA MPOIECCOB OMOIOTUYECKOTO OKUCICHHS JIMUI0B. MexaHu3m

MEPECKUCHOTOOKUCIICHUSA JTUITUI0B.

16.
17.
18.
19.

BrnusiHue mpoiieccoB MEpPOKCHIANMU JTUMUAOB Ha (GU3UKO-XMMHYECKHE CBOHCTBA
YTrneBoibl Kak MUILIEHb OKUCIUTEIbHON ECTPYKIIUH.

[Iporiecchl OKUCTUTETHEHOTO MTOBPEKICHIS OSITKOB.

Xumudeckass MoIu(HUKaIMs a30TUCTBIX OCHOBAaHMM, PEaKIMU (pparMeHTaluN

HYKJICMHOBBIXKHCIIOT TIOJT JICCTBHEM aKTUBHBIX (POPM KUCIOpOAA.

20.
21.

[TonsiTHE OKHCIHUTENBHOTO CTpecca. Ero nocineacTsus Ui opraHusma.
Xumunueckast Moaudukanys 6MOMOJIEKyYI MPOIYKTaMH IITyOOKOTO OKUCIICHUS JIUIIHIOB,

YTJI€BOJOB, 6CJ'IKOB, HHU3KOMOJICKYJIAPHBIX BCIICCTB.

22.

@OyHKIMOHANIbHAS POJIb AKTUBHBIX (POPM KHCIOPOJa B PeaKLUUAX HECTEIH(PUUECKOro

nMmmyHutera. AOK-renepupyromye CuCTeEMbI OpraHu3Ma.

23.
24.
25.

Xapaxrepuctuka HAJI®H-okcuiasbl 1€MKOLUTOB.
XapakTeprucTHKa MUEIIONEPOKCUAA3bI JICUKOIIUTOB.
Kunernueckas knaccupukaiys aHTHOKCUIAHTOB.

7.3.  Tembl NMCbMEHHBIX PadOT.
KonrtponpHast paboTra 1Mo mNpoBEepKEe TEOPETUYECKMX 3HAHWH — IO BCEM TeMaMm, C

HCITOJIb30BAHUCM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.4. Oo0pasen conepkaHus 3aJaHUS Ha dK3aMEHE:

JloHenkuii rocy1apCTBEHHBIM YHUBEPCUTET
XuMuyeckuil pakynbTeT
Kagenpa Onoxumuu u opraHMuecKoi XUMUHU

YKpyIlHEHHas rpyIia HalpaBJIeHUN 04.00.00 Xumus
HOJIFOTOBKU
[Tporpamma BeIciIer0 00pa3oBaHUs [Iporpamma cnenuanureTa
Hamnpasnenne noarotoBku 04.05.01 ®ynpnameHTanbHass W MpHUKIaJHAsA
XUMHUSA
[Ipodune noaroroBku OO6muit
Kpanudukamms Cnenuanuct
®opma 00yueHus Ounas
buner Ne 14

OtkpeiTHe pagukanoB. Mx oOmas xapakrepuctuka u kiaccupukanus. [Ipumeps
palluKaioB,BCTPEYAONINECS B OMOOOBEKTaX.

Kakne wu3 coeauHeHMd MOryT OBbITh MHHULMATOPAMHU PAJUKAIBHOIO OKHUCIEHUA?
ObocHyiiTe cBoii  oTBeT. Hamummure peaknuioo pacmaja Kakoro-HuOyab U3
MNpEaACTAaBJICHHBIX THUIIUATOPOB.

[TpuBenute mnpUMepsl XUMHYCCKHX pPEAKIMH, NPOTCKAMIIUX M0  PaIuKaIbHOMY
MEXaHHU3MY.

Cuctrempt ®entona u Padda. Moryr num maHHbIE peaklMHU pEAU30BHIBATHCS B
opranuszme?

PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO0mas omeHKa 3HaHHWM OOydYaromMXcs MO AUCHUILTHHE mpoBoauTcs mo 100-6annbHOM

MKajJC HUCXOoAsdA HU3 MAaKCHMMyMa, IMPUBCIACHHOI'O B Ta6n1/1ue HUMXKCE. OpFaHI/ISaIII/IOHHO-y‘-Ie(SHaH

uTpa



paboTa B ayJUTOPHM OLICHHBAETCS Ha OCHOBE TAKUX KPUTEPUEB KaK MOCEHIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE W KAaue€CTBEHHOE BBINOJIHEHUE AOMAIIHUX 3aJlaHUl, AKTUBHOCTH BO BpeMs
MPOBEJCHUS JICKIMOHHBIX M MPAaKTUYECKUX 3aHATUH (ydacTue B OOCYXIEHUU TEKYLIero u
MPOIJICHHOTI0 MaTepuaa, peleHue 3a1ad u T.11.).

8.1. Cemectp9

MaxkcumabHOe KOJMYECTBO OaJIOB
dopMa KOHTPOJIA
3a ogHy pabdoty Bcero

Tekymuii KOHTPOJIb:

JlabopaTtopHnast pabota 2 10
KontposnbHast paborta 5 15

Moy IbHBIN KOHTPOJIb 25 25
ITpomexyTouHast aTTecTanus HK3aMEeH 50
HTtoro 3a cemecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

O1ieHKa 10 MATHOAUIBHOM IIIKajIe
KomnuectBo 6annos >
s 100 ECTS | Dx3zamen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopoto 3Q4TEHO
70-74 D 3a4TEHO
60-69 E yIOBJIETBOPUTEIHHO S,
35-59 FX HE 3a4TCHO

0-34 F HEYJIOBJICTBOPUTEIHHO Ho 3a9TeH0

9. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbBA 11 UTHBAJIN/I0OB

B xozxe peanuzanuu JUCHUILTUHBI UCTIOIB3YIOTCS CIEAYIOUINE JOMOIHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOU aTTECTAllMK O0yJarONIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA00BUIAIINX:

- JIeKUuu Oo(OPMISIOTCS B BHIE DSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIMHOIO C
MTOMOIIIHIO0 KOMITBIOTEPA CO CIICIUATMN3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBINIOJMHEHHs]  3alaHus TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMUUBAIOIIEE YCTPOUCTBO; BOZMOKHO TAK)KE UCTIOJIB30BaHUE COOCTBEHHBIX yBEIIMIUBAIONITIX
YCTPOMCTB;

- MUChMEHHBIC 33JIaHUsT OPOPMIIIOTCS YBEIMUECHHBIM MIPU(TOM.

2) JUTSI TITYXHX U CIa00CTBIIIAIINX

- JIEKIIUU 0(hOPMIISFOTCSI B BHJIE DJIGKTPOHHOTO JJOKYMEHTA;

- MUChMEHHBIC 3aJJaHUS BBIOJHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

- 9K3aMEH TIPOBOJUTCS B THCHBbMCHHOH (opMe Ha KOMIIBIOTEPE;, BO3MOXKHO
npoBeJieHne B popmMe TeCTUPOBAHUSI.

3) JUIS JIALL C HApYIIEHUSIMU OIIOPHO-ABUTaTEIbHOIO almapara:

- JIeKUMu O(OPMISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTa, JTOCTYIMHOIO C
MTOMOIIIHI0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- MUChMEHHBIC 33JJaHUS BBITIOTHSIOTCS Ha KOMITBIOTEPE;
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- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOM (pOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPEeNyCMaTpUBACTCS YBEJIUYEHHUE BPEMEHHU JUIsl HOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C YYETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3yJbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OnbImorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocss B (opmax, adalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEYaTHOHM (pOopMe yBETHUEHHBIM MIpU(TOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX ¥ CIIa0O0CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUIs 00y4aroIIKXCcsl ¢ HApYIEHUSMHU OITOPHO-ABUIaTEILHOIO anmnapara:

— B IIEUaTHOH (popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10.  MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEGHOI'O ITPOLIECCA

VYueOHble 3aHATHS MPOBOAATCA B ayauTopusix 1X yuednoro kopmyca JJoul'Y (r. Joneuk,
yn. Iopca, 17a). Jlns mnpoBeneHHus Ja0OpPAaTOPHBIX 3aHATHH TpeOyeTcs ayAauTopus,
o0opyZoBaHHAs MEJOBOM WM MapKEpHOW JTOCKOW, MYyJIbTHUMEIUHHBIA IMPOEKTOP M DJKpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu i CTyACHTOB, pabouee MECTO MPEenoaaBaTelisi, BHIXO/ B
WHTepHeT — mpoBOIHON WK ¢ ucnojb3oBaHueM Wi-Fi.

Jlis caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCSI TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuyHoli OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX HJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMIECKOE OOCCIieUueHre, MPEICTAaBICHHOE B YYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpmyca (ayn. 104).

C  wucronmp30BaHMEM — pecypcoB  MmIarGopMbl  JAMCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIIACTCS TEKYIIMH KOHTPOJb 3HAaHMH OOydYaromuxcs Ha OCHOBE TECTHPOBAaHUS WU
IIPOBEPKU PE3YJIbTATOB CAMOCTOSTEIBHON paOOTHI.

11. PEKOMEHAYEMASA JINTEPATYPA

11.1. OcnHoBHas auTepaTypa

1. PagukanpHble peakmuu B KieTke [OnekTpoHHBId pecype] / A. H. Ulenmpux, JI. B.
Kanubomnonkass — VYyebHoe mocobue sl CTyACHTOB CHEIUAIbHOCTH «buoxummsn. —
Houeuk:Hoymmmx, 2010. — 153 c. (pexxum nmoctyma — library.donnu.ru)

2. ABTtookucieHue (eHOIbHBIX aHTHOKCHIAHTOB B BOJHBIX Cpelax [DIeKTpOHHBIN pecypc]: /
A. H. Wenapuk, U. JI. Onaproxk, JI.B. Kanubonoukast u ap. — Monorpadust — [loneukwuii
Hau. yH-T. — [onenk: JlouHY, 2013 — 156 c.

3. TlumieBast XUMUsS: aHTUOKCUAAHTE U THTaHue [DnekTpoHHBIA pecypc] / H. B. Tpery0Oosa,
JI. A. bopucenko, A. A. bopucenko A.A — VYueOHOoe mocoOue MO AUCHUTUIHHAM:
«buoxumusy, «Ilumesas xumus» u «Pusnonorus nutanus» — CtaBponoib, 2014. — 67 c.

4. Henscon [I. OcHoBbl O6uoxumun Jlenunmkepa. B 3 1. / J{.Hemscon. — T. 1 —2011. — 693
c.,T.2-2014.-636 c., T. 3—-2015. — 448 c.
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5. buoxumus [Tekcr] / YuebHoe pykoBomctBo. A.A. Yupkwus, E.O. Jlanuenko. — Mockga:
Men. mut., 2010 — 605 c.

6. Uupkun, A. A. buoxmmus [Tekcr] : yuel. pyk. : yued. mocoOue sl CTYJIEHTOB H
MarucTpaHTOB BY30B IO OMOJ. U Mel. crenuanbHocTsM / A. A. Yupkun, E. O. Jlan4yeHko.
-Mocksa : Men. aurt., 2010. - 605 c.

11.2. [JononHUTENbHAS JIUTEPATYpa

7. Porunckuit  B.A. ®DeHONbHbIE AaHTUOKCUAAHTHL. PeaknuoHHass CMOCOOHOCTh |
s dextuBHOCTE. // M.: «Haykay, 1988. — 248c.

8. Bnagumupos, 0. A. [lepekucHoe okuciaeHHE TUNHIOB BOMoIornyecknx memopanax / fO.
A. Bragumupos, A. U. ApuakoB ; AH CCCP, Hayu. coBet mo mpo6yiiemam Ono.pu3MUKH. -
Mocksa : Hayka, 1972. - 252 c.

9. Henucos, E. T. Oxucnenue u nectpykius kapoonenusix moaumepos / E. T. Jlerucos. - JI. :
Xumus, Jlenunrp. Ota-nue, 1990. - 288 c.

10.  Pasymosckuii, C. JI. Kucmopom - nsmementapueie ¢opmbl u cBoiictBa / C. [l
PazymoBckuii. - Mocksa : Xumus, 1979. - 301 c.

12. NHOOPMAIIMOHHBIE PECYPCEHI

1. HaunuonanbHast 3JIEKTPOHHAsI OubIHoTEKA (HOB): dhenepanpHas
rocynapcTBeHHass MH(popmanuonHas cucrema / MunuctepctBo Kynbsryper PD; Poccuiickas
rocynapcTBeHHas Oubnumoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOOOAHBIN, oAnucka. HeoOxonuma ycTaHOBKa MPOTPaMMHOTO
obecrieueHus. — TEKCT: IMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrpoHHas 6ubnaunoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ijisi aBTOPU3OB.
I0JIb30BaTeNEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunass snextponHass OubOmmoreka «KuGepJleHumHkay: caiit / Accomnuamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIM.

4. DNeKTPOHHO-OMOINOTeYHAs cucrema «JlaHb»: [caiit]. - URL:
https://e.lanbook.com (mara ob6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb30BaTenei. — TeKCT: JIeKTPOHHBIM.

5. IBC KOpaiit: snektponHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: Asis aBTOPU30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

6. DyeKkTpoHHO-0nbanoTeunasi cucrema J{oul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenk, 2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIN.

7. DJeKTPOHHBI KaTajgor Hayunoii Ombnumoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caifr. — URL: http://library.donnu.ru/catalog/
(mata oo6pamenus: 01.09.2023). — Pexum gocTyna: TOHCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — J1s1 Ttosib3oBaTenen JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / HB Jlonl'Y. — Tekcr:
anektpoHHsli // OBbC Jonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOparieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.
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13.  ITPOI'PAMMHOE OBECIIEUEHHE

1. Windows 7 PRO (xopnoparunas nunensust Joul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas smnen3us JJorl'yY Ne 46472919)

3. Microsoft Visual Studio (iuniensust nporpammsl Dream Spark mist Beicmmx yueOHbIX
3aBECHUI)

4. Awnrtuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszun GPL, Apache,
BSD niist cB0OOOAHOTO MPOTPaMMHOTO OOECTICUCHHUS).
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