MUHUCTEPCTBO CEJIbCKOI'O X031 CTBA POCCUNCKON ®EJIEPALTNN
®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPESIKICHHUE
BBICIIIETO 00Pa30BaHMUS
«KYBAHCKUI TOCYIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET
nmeau WU.T. TPYBUJIMHA»

@axynbTeT rUAPOMEITUOPALIUN

XUMHUU
VYTBEPXJIEHO:
Q KYETAY  moms s e
b il . Jlexan, PykoBogurens noapasaeieHus
CBEJIEHMA O CEPTI’1‘1'3 ) BaHHypHH M ) A ‘
Bn?ueneu Banaypi Mixaun Anekcanaposiny 1 5 042024

DeficTeuTenen ot 23-05-2021 no 22-05-2026

PABOYAS ITPOT'PAMMA NTUCHUIIJIMHBI (MO YJISA)
« XUMMS»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpagsnenue noarorosku: 20.03.02 ITpupomooOycTpoiicTBO U BOAOIOIH30BAHUE

Hanpasnennocts (npoduis): Menropanusi, peKynbTHBALUS U OXpaHa 3eMellb
KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

dopma oOyueHUs: OUHAS
I'on HaGopa: 2024

Cpoxk nosiydenust ooOpazoBanus: 4 roga

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.4.

2024
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Pa3padoruukmu:
Houent, kadenpa xumuu 3aBonHoB B.C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO 1o nanpasnennto noaroroBku Hampasnenune nmoarorosku: 20.03.02 IIpupomooOycTpoiicTBO 1
BOJIOTIOJIB30BAHUE, YTBEPXKIEHHOTO TMpukazoM MwuHOOpHayku Poccum ot 26.05.2020 Ne685, ¢
Y4ETOM TPYAOBBIX (PyHKIHI mpodeccnoHanbHBIX cTaHaapToB: "CHenuanucT mo arpomMenropanun’,
yTBepkJeH npukazoM Muntpyaa Poccun ot 30.09.2020 Ne 682n; "CnenuaaucT mo 3KCIUTyaTaiuu
MEJIMOPAaTUBHBIX cUCcTeM", yTBEpkaeH npukazoM Muntpyna Poccun ot 20.09.2021 Ne 648H.

CormnacoBaHue U yTBEPKACHUE

ITonpa3nenenue

No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMMYUN)

oprax
1 daxynbreT IIpencenarens Xamxunu A.E. CornacoBaHo 15.04.2024
TUApPOMENHopal | METOIUYECKON
U KOMHUCCHH/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AMCUUIUIMHBI - YDIyOJeHHE 3HAHMM 00 OCHOBAaX XUMHUYECKOW HayKH.
[Tpuobperenue oOy4arOIIUMUCA TEOPETHUECKUX 3HAHUM TO XUMHM; (OPMHUPOBAHHE YMEHHH U
HaBBIKOB pabOThI ¢ XUMUYECKUMH BELIECTBAMH, 11€7IeCO00Pa3HOr0 HCIIOIb30BAHUS CBOWCTB BEILIECTB
CO 3HAHUEM MEXaHM3Ma MX JIEHCTBUSA B IPOM3BOACTBEHHBIX CEJIBCKOXO3AMCTBEHHBIX IpoOLECCax;
OCBOEHHE HEOOXOAUMBIX U3MEPEHHI U PACYETOB Ha OCHOBE 3aKOHOB XMMHH U METO/IOB aHATIN3a JIJIs
NPUHATHS KBATM(UIIMPOBAHHBIX PEIIEHUH MPOOIeM, B T. Y. IKOIOTUIECKHUX.

3anaun n3y4eHus JUCIUILINHBL:

- copMupOBaTh COBPEMEHHbBIE TEOPETHUECKHE TPEACTABICHUS O CTPOGHHMH M CBOMCTBaX
XMMHUYECKUX BEIIECTB, 11eJeCO00pa3sHOM UX HCIIOIb30BAHUY;;

- IproOpecTy 3HAHUS O 3aKOHOMEPHOCTSX MPOTEKaHUS XMMHYECKUX MPOLIECCOB B BOAHOM cpeze U
MyTAX UX PETYIUPOBAHUS IS OITYYEHHS] ONTUMAJIBHOTO PE3Y/bTaTa;;

- chopMHpOBaTh M PA3BUTh HAYYHOE XMMUYECKOE MBIIUICHHE M OOIIETEXHHUYECKYIO APYAUIUIO,
MO3BOJISIIOIIME  PELIaTh 33/1a491 XUMHUYECKOTO, (PU3UKO-XUMHUYECKOT0, IKOJIOTUIECKOTO XapaKTepa 1o
BONPOCAM Ka4decTBa M TEXHOJOTMYHOCTH B Oyaymied mpodecCHOHAIBbHOW cdepe AeATeIbHOCTH
BOJHHKa-Mennoparopa B cepe AIIK;;

- pa3BUTH HAaBBIKK pabOTHI ¢ HOBOI HAY4YHOM JUTEPATYPOI MO XUMHUH
¢ 0060011IeHIEeM MaTepraioB B BUIE peepaToB U TOKIAJIOB.

5

- Ppa3BUTh CHOCOOHOCTb OCYLIECTBIATH IOMCK, NPOBOAUTh KPUTHUECKHUH aHAJIW3 U CHHTE3
MH(pOpPMaLUH, IPUMEHATh CUCTEMHBIN MOJXO0A [UIs PELICHUs IOCTABIEHHBIX 3a/1au..

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAIH, NMPUMEHSITh
CHCTEMHBIH IOIXO ISl pEILICHHsI TOCTABJICHHBIX 33134

VYK-1.1 AmHanusupyeT 3amady, BB €€ 0a30BbIE€ COCTABISIONIUE, OCYIIECTBIISET
JIEKOMITO3HIINIO 33/1a4H.

3name:

VYK-1.1/301 wMetoamky aHanm3a 3adad, BBIACHAA €€ 0a30BbIE COCTaBISIONINE,
OCYILIECTBIICHHSI IEKOMIIO3ULIUU 32141
Ymems:

VK-1.1/¥m1  ananmu3upoBaTh 3ajmady, BbIIEIsAsS €€ 0a30BbIE  COCTAaBIAIOIINE,
OCYIIECTBIIATH IEKOMIIO3UITHIO 3a1a491

Braoems:

VK-1.1/HB1 wMeTogukoii aHanmu3a 3ajad, BBIACHSAS €€ 0a30Bble COCTaBISIOLIUE,
OCYILIECTBIICHHSI IEKOMIIO3ULIUU 32141

3. MecTo aucuMiuinHbl B cTpykrype OIl
JucrumnnmHa (MOIyib) « XUMHS) OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBI U

n3ydaetcs B cemectpe(ax): 1.

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPodeccHoHaIbHON JesITeIbHOCTH
U pemieHUIo npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u obpa3oBarenbHOU
MPOTPaMMOii.

4. O0beM TMCHUIVIMHBI U BUAbI Y4e0HOI padoThl
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5. Conep:xanue TUCUMILTHHBI
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)
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Paznea 1. Xumus kak npeamer 14 4 10| VK-1.1

€CTeCTBO3HAHUA U yueOHast
aucuumiInHa. OCHOBHbIE
NOHSITUS U 3aKOHBI XMMMHU.
Kanaccupurkanus
HEOpraHu4ecKux u
OpPraHu4yecKux BellecTB.
Tema 1.1. Xumus kak npeameT 14 4 10
€CTEeCTBO3HAHUS U ydeOHas
nucuuminHa. OCHOBHBIE MTOHATHS
1 3akoHbI XuMuu. Kinaccuduxarms
HEOPraHMYECKUX U OPTraHUYEeCKUX
BELIECTB.

Pa3nes 2. Yyenue o ctpoeHun 14 4 2 8| VK-1.1
aroma. Ilepuoguuyeckuii 3aK0H 1
NnepuoINYecKasi cucreMa
xuMudeckux yiementos /1. U.
Menpeneesa.

Tema 2.1. Yuenue o cTpoeHUH 14 4 2 8
aroma. [lepuoanueckuii 3aK0H U
MEepUOJUYECKas CUCTEMA
XUMHYECKHX AeMeHToB /Jl. 1.
Menneneesa.
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Paznen 3. Xumnueckas CBA3b. 12 4 2 6| VYK-1.1
Crpoenne nmpocredmmx
Mosekya. KommiiekcHblie
coenunenus (KC).

Tema 3.1. Xumuueckas CBSI3b. 12 4 2 6
CrpoeHue npocTenInX MOJIEKYIL.
Kommniexcusie coequnenus (KC).

Pasznea 4. OcHoBBI XxumMHn4yeckoit | 12 4 2 6| VYK-I1.1
TEePMOIMHAMUKH. XUMHUYeCKast
KHHETHKA M KaTaJu3.
XuMu4eckoe paBHOBeCHe.
Tema 4.1. OCHOBBI XHMMHUYECKOU 12 4 2 6
TEPMOJMHAMHUKHU. XUMUYECKast
KHMHETHKA U KaTajau3. XUMHUECKOe
paBHOBECHE.

Pasnen S. PacTtBopsbl, o01mas 16 6 2 8| VK-1.1
xapakrepuctuka. PactBopsl
3J1eKTpoJuToB. bydepHbie

pactBopbl. 'uaposnus coJeii.
Tema 5.1. PacTBOpbI, 001m1as 16 6 2 8
XapakTepucThka. PacTBopbl
NMEKTPOnuTOB. bydepHsie

pactBopbl. ['uaponus coneil.

Paznen 6. Kossiouanoe 13 4 2 71 YVK-1.1
cOCTOsIHME BelllecTBa. PacTBopnl
HEYIEKTPOJIUTOB.
OKHCIUTETbHO-BOCCTAHOBHTEI
bHbIe peakuuu (OBP). O0uue
XUMHYeCKHe CBOIiCTBA
METAJIJIOB.

Tema 6.1. KommongHoe cocTossHue 13 4 2 7
BellecTra. PacTBopsl
HERJIEKTPOJIUTOB.
OKHCIANTENHEHO-BOCCTAHOBUTENbH
bie peakiuu (OBP). O6mue
XMMHUYECKHE CBOMCTBA METAJIJIOB.
Paznen 7. OcHoBBbI 8 2 2 4| VYK-1.1
3JIeKTPOXUMHUH.
laabBaHMYecKHE JIEMEHThI.
IAC u eé n3mepenue.

Tema 7.1. OCHOBBI JEKTPOXUMUH. 8 2 2 4
lanpBannueckue 3neMeHTHL. DJC
U €€ U3MEpEHHE.

Pasnen 8. dnexrpouns 8 2 2 4| VK-1.1
PacTBOPOB U PACIJIABOB.
Tema 8.1. DnexTposin3 pacTBOPOB 8 2 2 4
U PacIljIaBoB.
Pasnen 9. Koppo3usi meTajliioB. 10 2 2 6| VYK-1.1
MeTonsb! 3a1UMTHI METAJLJIOB OT
KOPPO3HH.

Tema 9.1. Koppo3us meranios. 10 2 2 6
MeTo/p! 3a1IUTHI METAIIIIOB OT
KOppO3UHU.
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Pa3gen 10. Ilpome:xxyTouHnas 1 1 YK-1.1
arrecTanus

Tema 10.1. 3ager 1

Hroro 108 1| 32| 16| 59

5. Conep:xanue pa3nesnoB, TeM JUCUMILIIHH

Pa3zoen 1. Xumusa xkak npedmem ecmecmeosHanus u yueonan oucuyuniuna. OcHoeHvle NOHAMUA U
3akonvl xumuu. Knaccugpuxayus neopeanuueckux u opzanuiecKux 6euiecmas.
(Iabopamopnwie 3anamus - 44.; Camocmoamenvnasn pavoma - 10u.)

Tema 1.1. Xumusa xax npeomem ecmecmeo3Hanus u yueonas oucyuniuna. OCHOBHblIe NOHAMUSL U
3axoHbl xumuu. Knaccugurayus neopeanuyeckux u opeanuyecKux 6eujecms.
(Jlabopamopnuie 3anamus - 44.; Camocmosmenvras paboma - 10u.)

XuMusI Kak TpeJMET €CTCCTBO3HAHHs W y4eOHas nuciuiuinHa. OCHOBHBIC TOHSATHS W 3aKOHBI
xumun. Knaccudukanms HeOpraHM4eCKUX U OPraHMYECKUX BEUIECTB.

3HaueHHue XWUMHU B (DOPMUPOBAHMM MHPOBO33PEHHSI, M3YYCHHUU TPUPOIBI, PA3BUTHH TEXHHKH,
pemenust mpodiem oxpanbl OC.

Pazoen 2. Yuenue o cmpoenuu amoma. Ilepuoduueckuii 3aKkon u nepuoouyueckas cucmema
xumuueckux nemenmos /l. U. Menoeneeasa.
(/labopamopnuie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paboma - 8u.)

Tema 2.1. Yuenue o cmpoenuu amoma. Ilepuoouueckuti 3aKoH U nepuoouyecKas cucmemd
xumuyeckux anemenmos [. . Menoeneesa.
(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnwle sauamus - 2u.; Camocmosmenvras paboma - 84.)
VY4eHue o cTpoeHuu aroma.
ATOMHBIE pa, UX COCTaB.
N3otomsL.
KBanTOBBIC UnCIa, COCTOSTHUE BJIEKTPOHA B aTOME.
Ilepronnyeckuil 3aK0H U IEPUOAUYECKAs CUC-TEMA XUMHUUYeC-KuX d1emeHToB J[. M. Menneneesa.
N3meHeHne XMMUYEeCKUX CBOMCTB JIEMEHTOB B MEPUOIAX U TpyMax.
DHeprusi MOHUU3aLUU, YHEPTUS CPOJICTBA K JIEKTPOHY, JIEKTPOOTPULIATEIHHOCTD.
OOmeHayYHOE 3HaUCHUE TIEPUOIMIECKOTO 3aKOHA U iepuonndeckoit cuctemsl J[. 1. Menaeneesa

Pa3zoen 3. Xumuueckas ceazv. Cmpoenue npocmeniuiux monekyn. Kownnexcuoie coeounenusn (KC).
(Vlabopamopmuvie 3anamusn - 4u.; Jlekyuonnsie 3auamus - 24.; Camocmoamenvhasn paboma - 64.)

Tema 3.1. Xumuuecxas ceazv. Cmpoenue npocmetiuiux monexyn. Kownnexcruole coeounenus (KC).
(Jlabopamopnule 3anamusi - 4u.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 64.)

Xumuueckas cBsi3b. CTpoeHHE NPOCTEUIINX MOJIEKYJI.

Tumnsl cBa3u. IlapameTpsl U CBONCTBA CBA3EH.

Crenens okucineHus. BaneHTHOCTh 311eMeHTOB. CTENEHb OKUCIEHMSL.

Merammyeckast cBs3b, €€ 0COOeHHOCTH. CTpOeHHE MPOCTEHIITNX MOJIEKYII.

Kommnekcunie coenunenus (KC).

Crpykrypa KC o A. Bepnepy, nonyudenue u coiictsa KC.

Pazoen 4. Ocnoevt  xumuueckoit mepmoounamuku. Xumuueckana KUHEMUKA U KAmanius.
Xumuueckoe pasnosecue.
(/labopamopnuwie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paboma - 6u.)
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Tema 4.1. Ochosbl xumuueckol mepmMmoOUHAMUKU. XuMuyeckas KUHemuxka u kamaius. Xumuyeckoe
pasHosecue.

(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnvle sauamus - 2u.; Camocmosmenvras paboma - 64.)
OCHOBBI XMMHUYECKON TEPMOAMHAMUKH.

XuMHUyecKass KUHETHKA U KaTaiu3. XMMUYECKOE PaBHOBECHE.

TepmoxuMuueckue 3akoHbl. HarpaBieHHOCTh XMMUYECKUX TTPOLIECCOB.

XuMmudeckass KMHETUKA M KaTanu3. XUMHueckoe paBHoBecue. CmelieHue paBHoBecus. [IpuHuumn
Jlelllatense.

Pazoen 5. Pacmeopwl, oowaa xapakmepucmuxa. Pacmeopwvr 3nexmponumos. Byghepuvie
pacmeoput. ['udponus coneii.
(VIabopamopnwie 3anamus - 64.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvuas paboma - 84.)

Tema 5.1. Pacmesopul, obwas xapakmepucmuxa. Pacmeopul anekmporumos. bygeprvle pacmeopul.
T'uoponus coneii.
(Jlabopamopnule 3anamusi - 64.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 8u.)

PactBoprl. O011as XapaKTeprucTHKA.

Pa3nuynble criocoObl BbIpaXKeHHs COCTaBa PACTBOPOB, MX B3aUMOCBS3b.

PacTBOpBI 371€KTPOIUTOB.

OCHOBHBIE TMOJIOKEHUSI TEOPHUHU dSJIEKTpoiauThueckor nuccommanuu C. Appenumyca. ['maparanus
(conmpBaranus) loHHBIE ypaBHEHUS PEAKIIHM,

Bydepnbie pacTBOpHL.

Hucconmarust Boasl. MonHoe mpousBenaeHue Boabl. Bomopon-Heni mokazarens (pH), Meromer ero
OTIpe/ieTICHUSI.

I'upponus coneit. [IpuunHa u cneacTBre THAPOIN3A.

Pa3zoen 6. Konnouonoe cocmosaHue eéeujecmea. Pacmeoput HeINeKmpPoaumos.
Oxucaumensno-eoccmanogumenvuvie peaxyuu (OBP). Ob6wue xumuueckue ceoiicmea
Memannos.

(VIabopamopnwie 3anamus - 44.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvuas paboma - 74.)

Tema 6.1. Konnouonoe cocmosiHue sewjecmaa. Pacmeoput Hed1eKmpoaUmos.
Oxucnumensro-eoccmanosumensvruvle peaxyuu (OBP). Obwue xumuueckue c8ocmea Memaiios.
(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnvle sauamus - 2u.; Camocmosmenvras paboma - 74.)

Konnmougnoe cocrosaue BemectBa. CrpoeHue munernt 3oieid. Crabwimzanuss U paspylieHue
KOJUIOUIOB.

PactBopb! HeanekTponuToB. KomnuraruBHsle cBoiicTBa pacTBopoB. IlepBsiii 3akoH Paysst.

Bropoii 3akon Payst. D0ymuinockonust 1 KpHOCKOIIHSI.

OKuCIUTENbHOBOCCTAHOBU-TENbHBIE peakiuu (OBP).

Tuner OBP. Mertonsl coc-taBnenust ypaBHeHuidl OBP.  OxuciautenbHO-BOCCTaHOBUTENBHBIN
SKBMBAJICHT. BaxkHeilline oxuciaurenn u BoccTaHoBuTend. OB-peakuuu B MouBax, NMPUPOIHBIX
BOJaX M BOJOEMAX, TEXHUKE M DICKTPOXMMHMUYECKUX Mporeccax. OO0mue XUMUYEeCKHe CBOM-CTBa
METaJJIOB

Pazoen 7. Ocnoewvl nekmpoxumuu. I'anveanuueckue 3nemenmot. 3/1C u eé uzmepenue.
(/labopamopuuwie 3anamus - 2u.; /lekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paooma - 4u.)

Tema 7.1. OcHosvbl 2nexkmpoxumuu. I anveanuueckue anemenmol. 3C u eé usmepeHue.
(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnvle sauamus - 2., Camocmosmenvras paboma - 44.)
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OCHOBBI IIEKTPOXUMHH

Knaccudukanus 371eKTpoXuMUYecKux mpoueccoB. [loHsTHe 00 53IeKTpomax H  AIEKTPOIHBIX
noteHmantax. CTraHAapTHBIA BOAOPOAHBIM AIIEKTPOA M BOAOPOJHAS IIKaJa TMOTEHILHUAJIOB.
VYpasHeHue HepHcra.

lanbBannueckue osnemeHtsl. OIC u €€ wusMepeHue. XuMUYecKas M KOHUEHTpalMOHHAs
MOJISIPU3ALUS

Pazoen 8. dnekmponuz pacmeopoe u pacniaeos.
(/labopamopnuwie 3anamus - 2u.; /lekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paooma - 4u.)

Tema 8.1. Dnexkmponuz pacmeopos u pacniagos.
(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnwle sauamus - 2u.; Camocmosmenvras paboma - 44.)

DJEeKTpoNIU3 pacIiaBoB M pacTBOpPoB. [lociieoBaTenbHOCTD ANEKTPOIHBIX MPOLECCOB HAa KaToe U
aHoze. BropuuHnbie npoiieccsl IpH MEKTPOIIN3e. DIEKTPOIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU
aHonamu. Beixon o Toky. 3akoHbl @apazes. [Ipaktudyeckoe MpUuMEHEHUE AIEKTPOIN3A.

Pazoen 9. Koppo3zus memannos. Memoowl 3auiumsl Memasinoe om KOppo3uu.
(Vlabopamopmuwie 3anamusn - 2u.; Jlekyuonnwie 3auamus - 24.; Camocmoamenvhas paboma - 64.)

Tema 9.1. Kopposus memannos. Memoovwl 3auyumul Memaiiog om Koppo3uu.
(Jlabopamopnule 3anuamus - 24.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 64.)

Koppo3sust Mme-Tanos.

OcHOBHbIE BHJIBl KOPPO3MM: XHMHYECKas U 9NIEKTPOXUMHUYECKas KOpPpO3us, KOpPPO3Hs MOJ
JeiicTBUEM OITy>KIAIOIIUX TOKOB (3JIEKTPO-KOPPO3HS).

@DaxTOopHI, BINAIO-IIUE HA UHTEHCUBHOCTH KOPPO3UH METAJLIOB.

MeTonbl 3alUThl METAUIOB OT KOPPO3WM: 3AIUTHBIE IMOKPBITHA, JJIEKTPOXUMHUYECKas 3allluTa,
IIPOTEKTOPHAs, IETUPOBAHUE METAJLIIOB.

W3meHeHne CBOWCTB KOPPO3UOHHOM cpeibl. MTHrHOUTOPHI KOPPO3HH.

Pas3zoen 10. Ilpomesrxcymounas ammecmayus
(Bueayoumopnaa konmaxkmuasa paboma - 1u.)

Tema 10.1. 3auem
(Bueayoumopnas konmaxmuas paboma - 14.)

[TpomexyTouHas arrectaius B (hopme 3a4era

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. Xumusn Kak npeomem ecmecmeo3Hanus u yueonas oucyuniuna. Ocnognvle nOHAmMUA U
3axkonsl xumuu. Knaccugpukayuna neopzanuueckux u opzaHuyecKux eeujecme.

Dopma KOHMPOJ/OYyeHouHOe CPeOCmeo.
Bonpocul/3adanus:

Pazoen 2. Yuenue o cmpoenuu amoma. Ilepuoouueckuil 3aKon u nepuoouyeckas cucmema
xumuueckux nemenmos /l. U. Menoeneeasa.

Dopma KOHMPOJ/OYyeHouHOe CPeOCmeo:
Bonpocul/3adanus:

Pazoen 3. Xumuueckas ceazp. Cmpoenue npocmeiiuiux monexyn. Komnnexcnote coeounenusn (KC).
Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:
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Pazoen 4. Ocnoévt  xumuueckou mepmMoOuUHAMUKU. XuMuyecKas KUHEmuKa u Kamaaius.
Xumuueckoe pasnosecue.

Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

Pazoen 5. Pacmeopwl, oowaa xapakmepucmuxa. Pacmeopwvr Inexmponumos. Byghepuvie
pacmeoput. ['udponus coneii.

Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

Pa3zoen 6. Konnouonoe cocmosaHue eeujecmea. Pacmeoput HeINeKmpPoaumos.
Oxucaumensno-eoccmanogumenvuvie peakyuu (OBP). Ob6wue xumuueckue ceoiicmea
Memainnoe.

Dopma KOHMPOJ/OYyeHouHOe CPeOCmeo:
Bonpocul/3adanus:

Pazoen 7. Ocnoewvl nekmpoxumuu. I'anveanuueckue 3nemenmot. 3/1C u eé uzmepenue.
Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

Pa3zoen 8. dnekmponuz pacmeopoe u pacnniagos.
Dopma KOHMPONA/OYeHoUHOe CPEeOCMBO:
Bonpocul/3adanus:

Pazoen 9. Koppo3zua memannos. Memoowl 3auiumol Memasnoe om KOppo3uu.
Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

Pas3zoen 10. Ilpomesrxcymounas ammecmayus
Dopma KOHMPONA/OYeHoUHOe CPEeOCMBO:
Bonpocul/3adanus:

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ilepeuviii cemecmp, 3auem
Koumponupyemvie U/IK: VK-1.1
Bomnpocrei/3ananus:

1. Bompocsl k 3auety
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Bomnpocsl k 3auety

1. OcHOBHBIE BUBI KOPPO3UH METAJUIOB. DIEKTPOXUMHUUYECKAs] KOPPO3HS JKEIEC3HON apMaTypbl BO
BJIQ)KHOM BO3JyXe€.

2. CriocoOblI BEIPaKEHUS KOHIIEHTPAIIUH PACTBOPOB.

3. OCHOBHBIE MOHATHUSI XUMHUU: aTOM, MOJIEKYJla, XUMUYECKHUM AJIeMEHT. BeliecTBo, MoJb, MOJIIpHAst
Macca, SKBUBAJICHT, MOJISIpPHAsi Macca HKBUBAJICHTOB.

4.CrenieHb AJIEKTPOJMTHYECKOM aucconuanuu. @DakTophl, BIUSIONIUE HA BEJIMYUHY CTEIEHU
nuccouuanui. CuiibHbIe U cinalble anekTponuTsl. [IpuBenuTe npumepsl.

5. OCHOBHBIE CTEXMOMETPUUECKUE 3aKOHbI XUMUU: 3aKOH COXPAHEHHUS MAacChl U YHEPIHH BEIECTBA
(coBpemenHasi GOpMYIIMPOBKA), 3aKOH TTOCTOSIHCTBA cocTaBa XxuMuueckux coenuuenuit K. [pycra,
3aKoH KparHbIx oTHomeHui (J[./lanproHa), 3akoH oO0beMHBIX oTHomeHmi (Ieii-Jlroccaka), 3aKoH
ABoOTajipo  CJICICTBUE U3 3aKOHA, 3aKOH SkBHBaJIeHTOB (Y. BomiacToHa).

6. OO0mmas XxapakTepucTUKa METauIoB, (PU3MYECKHE CBOMCTBA. 3aBUCHMOCTh CBOWCTB METAJJIOB OT
UX TojioxeHus B nepuoguyeckon cucteme J[. M. Menneneesa BHyTpeHHee CTpOoeHHE METAIIOB.
Maruuii. du3ndeckne 1 XUMMHYSCKHE CBOMCTBA, COSTUHEHMS.

7. Knmaccudukanuss HEOpraHMIECKUX COCTUHEHUN.

8. PactBoprl. CriocoObI BBIpa)KEHHS COCTaBa PACTBOPOB: MOJIApHAs, MOJISIPHAs KOHIIEHTpAIUs
SKBHMBAJIEHTOB, MOJISIILHOCTh, MacCcoBast 0JIsl, TUTP

9. Ilpuponuas Boma. Ctounbie BoAbl. OCOOEHHOCTH XMMHUYECKOTO COCTaBa MPUPOIHBIX U CTOYHBIX
Boa. JKecTkocTh BOARI, €€ BUALI. BomomoAaroToBka.

10. IIporonno-nevitponnas teopusi [[.JI. MBanenko u E.H. T'amona. KsanTOBBIE uMCIHA.
JIBoiicTBeHHass mpupona d3iekTpoHa. CrocoObl M300pa)keHUs SIEKTPOHHOM CTPYKTYphl aTOMOB
AIIEMEHTOB.

11. AmtomuHMI. XUMHYECKHUE CBOMCTBA, €0 COeNUHECHUsI. AM(POTEPHOCTh OKCHUIOB M THAPOKCUIOB
ATIOMHUHHSL.

12. Jlucconmanus Bonbl. MoHHOE mpowu3BeneHue Boabl. Bomopomubiii mokaszarens. CrocoObl ero
OTIpe/ieTICHUSI.

13. CgoiicTBa pacTBOpoB HedieKTposuToB. Ocmoc. 3akonbl Bant-T'odda u Payms.

14. Metannel U HEMETaUIbl, UX IOJIOKEHHWE B TNEpUoanYeckoil cucteMe. OCHOBHBIE CBOWMCTBA
JJIEMEHTOB — AaTOMHBIM  paauyc, OSHEprus HOHU3alUH, CPOACTBO K  DJJIEKTPOHY U
ANIEKTPOOTPULIATEIBHOCTh, BO3MOXKHBIE CTENEHU OKHCIEHHS, OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHBIC
CBOMCTBa 3JIEMEHTOB. l3MeHEHHe CBOWCTB AJIEMEHTOB B Iepuomax u rpymnmax. OoOmeHaydyHoe
3HAYEHHE TEPUOJMYECKOTO 3aKOHa M TEPUOIUYECKOM CHUCTEMbl XHMHUYECKHUX DIIEMEHTOB
J.M.Menneneena.

15.Kucnotel, ocHOBaHuMsI, conu U amdoTrepHble coenuHeHus B cBete TIJ]. HeoOparumeie peakium
MOHHOTO OOMEHa, UX THUIIBI.

16. Tunbl XUMHYECKOW CBSI3U: KOBaJICHTHAs, HOHHAs, MeTandeckas. Paboter JIprouca, I'eittiepa,
Jlongona, IlonuHra m 1Ip. B yUeHUM O XUMHYECKOW CBsi3u. MoHHas CBsA3b, €€ mpupoja, MOHHBIC
KpucTasuibl. Kpuctannuyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTRBA.

17. KoBanmeHTHass CBsI3b, €€ MPUPOJA M MEXaHW3M O00pa3oBaHUS. MeTOJ BAJICHTHBIX CBS3EH.
CrocoOnl M300pakeHHsI KOBAJICHTHBIX CBS3E€H, CBOMCTBA KOBAJCHTHBIX CBS3CH: JJIMHA, DHEPTUs,
HACBILLIEHHOCTb, HaNpaBIeHHOCTh. [loHsTHE O TMOPUAN3AIUN ATOMHBIX OpOUTANIEH. G U T — CBS3H.
Pa3HOBHIHOCTH KOBAJIGHTHOM CBSA3HM — HEMOJSIpHAs, TOJISIpHAsA, JOHOPHO-AKIIETITOPHAS.

18. Kommiiekcubie coequnenns KC. Koopnunamonnas teopust Bepuepa. Metoasl nonyuyenust KC.
BHyTpeHHsSII M BHEWIHSS KOOPAMHAIMOHHBIE cdepbl KomIuiekcoB. CTpykTypa BHYTpEHHEH
KoOpAWHAIMOHHOW  cdepbl. LleHTpanpHBII aTOM -  KOMIUIEKCOOOpa3oBareib,  JIMTAHBI,
KOOPJIMHAIIMOHHOE YHUCIO, 3apsA] KOMIUIEKCHOTO MOHA. XUMHUYEcKas CBA3b B KOOPAMHAIIMOHHBIX
COEIMHEHMAX. THIBl KOMIUIEKCHBIX COEIMHEHHMI. 3HAU€HHWE KOMIUIEKCHBIX COCIMHEHHM B XUMUH,
OMOJIOTHH, CETHCKOM XO3SIIICTBE U TEXHHUKE.

19.CunbHble 3HEKTPONUTHI, X auccounarusa. COCTOSIHUE CHUJIBHBIX AJIEKTPOJIMTOB B pPacTBOpax,
AKTUBHOCTH M KOA(D(PUITUEHT aKTUBHOCTH HOHOB.

20. Ob6mue cBeaeHUs O pacTBOpax. THWIBI pacTBOPOB. PacTBOpMMOCTH BemecTB. 3aBUCUMOCTH
PacTBOPUMOCTH OT MPHUPOJIBI U CBOICTB pACTBOPUTEINS U PACTBOPEHHOTO BEILIECTRA.

21. T'anbBaHOKOPPO3MS, MPUYMUHBI €€ BO3HUKHOBEHMS. Koppos3us criaBa adlOMUHUS M MEIH B
pasnuuHbIX cpenax. [IpuBenure cxembl. YKakute NEpBUUHbIE U BTOPUYHBIE MPOLIECCHI, MPOTYKTHI
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KOPPO3HH.

22. Atomusie siapa. x cocraB. M3oromnsl. M306apel. KBanToBbie uncna. CocTOsTHUE DIIEKTPOHOB B
aTome.

23. Bopna kak pactBoputenb. BpeMeHHas v MOCTOsTHHAS KECTKOCTh BOoMbl. CITOCOOBI €e yCTpaHeHHS.
24. Kak u3MeHsIeTCd BOCCTAHOBUTENbHAA aKTUBHOCTh MeTallioB II-A moarpynmnel? Kak usmensercs
OCHOBHOU XapakTep OKCHJIOB U TUAPOKCHIOB ATHX METAIJIOB?

25. OCHOBHBI€ MOJOKEHHS TEOPHUH IEKTpoIUTHUUECKOM aucconmannu C. Appennyca. ['maparamus u
nuccounanys. oHHbIE paBHEHUS pEeaKIIHil.

26. OKucauTenbHO-BOCCTAaHOBHUTENbHBIE peakuuu. Tumsl OBP. Baxueimwme oxuciutrenn u
BoccTaHOBHUTENU. OTBET MOTUBHPYHUTE C TOUKH 3PEHUS CTPOEHUS aTOMOB.

27.Quccommarus Boabl. MoHHOE Tipon3BeneHUe Boabl. Bomopoansiii nmokazarens (pH), MeToas! ero
OTIpe/ieTICHUSI.

28.ITapaMeTpbl W CBOWCTBA THUIOB XHUMHUYECKUX CBs3eil. CTeneHb OKHCIECHUS. BaleHTHOCTh
3IIeMEHTOB. AMOp(HOE M KpUCTAUINYECKOE COCTOSHUE BellecTBa. XHUMHUYECKasl CBA3b B TBEPABIX
Tenax. XUMHUYecKasi CBsI3b B TIOJTYIIPOBOJAHUKAX U IUAJIEKTPUKAX.

29.KaronHble ¥ aHOAHBIE TOKPHITHS. [IpOMYKTBI 3JIEKTPOXUMUYECKON KOPPO3HUH.

30. TanpBaHMYECKHIA TIOMYDJIEMEHT, TajJbBaHWUUECKUW »diemMeHT Tumna Jlanmdnsg-SAkodu, ero
ycrporctBo. YpaBHenue Hepucra. Hanpspkenue '3, ero usmepenue.

31. DOueprernveckne >(PPEKTbl XUMHUYECKHX peaknuil. BHYTpeHHSS SHEpruss W DHTAIBIUS
oOpa3zoBaHMs XUMHUYECKHX coenuHeHui. Tepmoxumus. [lepBoe Hawano TepMOAMHAMHUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €TO 3HAYEHUE U IPUMEHEHHUE.

32. 3amuTa MEeTauIoB OT Koppo3uu. Paznuuneie Buabl mOKpbITU. [IpoTekTOpHas 3ammura.

Karonnas 3ammra. MTHTrHOUTOPHI KOPPO3HH.

33. Juccommanus Bonbl. MoHHOE mpowm3BeneHue Boabl. BomopomHsiii mokaszarens. CrocoObl ero
OTIpe/ieTICHUSI.

34. Bropoe Hayano TEPMOJMHAMHUKH. ODHTPOINHUS M €€ U3MEHEHHE B XMUMHUYECKHX Mpoleccax.
Oneprusi [m60ca. YcimoBue camMONpOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX peakiuil. PacueTs
M3MEHEHUN OSHTponmuM U HHepruu [ubbca 1 ompeneneHus HampaBIEHHOCTH MPOTEKaAHUS
XUMHUYECKHUX MPOLECCOB.

35. CKOpOCTh XMMUYECKUX PEAKLMI U €€ 3aBUCUMOCTh OT KOHLEHTPAIMU U TEeMIEparypbl. 3aKOH
nerictByronmux macc K. I'ympaoepra u I1. Baare. KoHcTaHnTa CKOpOCTH XMMHUYECKOW pPEaKIUH, €€
¢dbusuaeckuii cMmpici. 3akoH BanTt-Iodda. Dueprus akTuBaiuu.

36. DOueprerudeckne d>(PPEKTbl XUMHUYECKHX peaknuil. BHYTpeHHSS SHEpruss W DHTAIBIUS
o0pa3zoBaHMs XUMHUYECKHX coenuHeHuid. Tepmoxumus. [lepBoe Hayano TEpMOAMHAMHUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €TO 3HAYEHUE U IPUMEHEHHUE.

37. Bropoe Hayano TEPMOJMHAMHUKH. ODHTPOINHUS M €€ W3MEHEHHE B XMUMHUUYECKHX Mpoleccax.
Oneprusi [m60ca. YcimoBue camMONpOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX peakmuil. PacueTs
M3MEHEHUN OSHTponmuM U HHepruu [ubbca 1 ompeneneHus HampaBIEHHOCTH MPOTEKaAHUS
XUMHUYECKHUX MPOLIECCOB.

38. DAeKTpo- U MPOTEKTOPHAS 3alIUThl METAIOB OT KOPpO3uH. CXeMbl, SJIEKTPOHHBIE YPABHEHHUS
npoueccoB. Kakoit meramn 1enecooOpa3Hee BbIOpaTb B KauecTBE MPOTEKTOpa JUIsl 3aIUTHI
COOpY>KEHUH, BO3BOJIMMBIX B MOPCKOU Bojie?

39. Dueprus ['mb66ca u ee CBsI3b C SHTAIBIHMEH W SHTpONHUEH. TpeTbe Havago TEPMOIUHAMUKH.
[ToueMy HEBO3MOKEH BEUHBIN IBUTATENb ?

40. TTonarue 00 AMEKTpOAAX U IEKTPOAHBIX MmoTeHInanax. CTaHIapTHBIA BOAOPOIHBIN JIEKTPO/I.
Psan crangapTHBIX AJIEKTPOIHBIX TOTEHIUANIOB. YpaBHeHue HepHcTa. ["anbBaHUYECKHE TIEMEHTHI.
41. BydepHbie pacTBOPHI U X OMOJIOTMYECKOE 3HAUYCHHE.

42. Tumbl XUMHUYECKOUW CBSI3M: KOBAJICHTHAsI, MOHHAs, MeTayuindeckas. Paboter JIptouca, ['eiitiiepa,
Jlongona, IlonuHra m 1p. B yUeHUM O XUMHYECKOM CBsi3u. MoHHas CBsA3b, €€ mpupoja, MOHHBIC
KpucTasuibl. Kpuctamnuyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTBA.

43.Koppo3usi TEXHUYECKOTO >KeJie3a B PAa3IMYHBIX CpeAax W METOHAbl 3alUThl €r0 OT KOPPO3HH.
Coenunenus xenesa. CruiaBel jkene3a. YyryH u cTalb.

44. B KakoM COCTOSIHUU (B KPUCTAITMYSCKOM WIJIM TApoOOpa3HOM) DHTPOMHUsS 1 MOJb BEIIeCTBa
OoJbIIIe TIpU TOM ke TeMriepatype? OTBET MOTHBUPYHTE.

45. KatonHble 1 aHOHBIE TOKPBITHS 7S 3aIUTHl METAJIJIOB OT KOPPO3UH B CTATUUYECKUX U
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OUHAMHUYECKNX YycioBUAX. COCTaBbTE CXeMy KOPpPO3MM XPOMHMPOBAHHOTO W HHUKEITUPOBAHHOTO
Kejeza ¢ HapyLIECHHUSIMU MOKPBITUM MPH KOHTAKTE C BOJOM.

46. Kakue cnencrBusa u3 3akoHa [.M. I'ecca Bbl 3HaeTe, U Kakoe MPAKTUYECKOE 3HAUYCHHE OHU
MMEIOT?

47.Karanus. Teopusi roMOreHHOTO Karanu3a. Teopusi TeTepOreHHOro Karaan3a.

48. ChopmynupyiiTe U HAIUIIUTE MaTEMaTHYECKOE BhIpakeHHE | 3aKkoHa TEPMOIMHAMHKH, YKa3aB
(bu3nYeCKUil CMBICT BXOJISAUINX B HETO BEIUYHH.

49. Kakue peakiuy Ha3bIBAlOTCS 0OpaTuMbIMU W HeoOparumbiMu? [IpuBenuTe mpuMephl TaKUX
peakuuii. YTo Takoe XMMUYECKOE PAaBHOBECHUE U TTIOUEMY OHO HA3bIBACTCS TMHAMUYECKHUM ?

50. Hamummure MaremaTudeckoe BbIpakeHue [[-3akoHa TepMOAMHAMUKH JJIE HEOOPAaTMMOTO H
00paTuMOro MpoleccoB, yka3aB GU3NYECKUNA CMBICT BXOJIAIINX B HETO BETUYHH.
51.HanpaBineHHOCTh NPOLIECCOB B MpHUpoAe. BTopoil 3aK0H TepMOAMHAMUKH.

52. ®aKkTOphl, BAUAIONIME HA AKTUBHOCTh KaTAIM3aTOPOB XUMUYECKUX PEAKIUH.

53. CBoiicTBa pacTBOPOB HEIEKTPONUTOB. KumneHue u 3amep3aHue pacTBOPOB. 3akoHBI Payss.
AHTU(PU3BI.

54. Kucnotsl, ocHOBaHUs, coiu U ampoTepHbie coenuHeHus B cBete TIJ]. HeobpaTtumelie peakiun
HMOHHOTO OOMEHa, UX THUIIBI.

55. O6paTUMOCTh XUMHUYECKUX PEaKIMi. XUMHUYECKOE PABHOBECHE B TOMOTEHHBIX U T€TEPOTeHHBIX
cucremax. CocTosHME JIMHAMHYECKOTO XHMHUYECKOTO paBHOBECHS, YCJIOBHS M NPU3HAKU
pPaBHOBECHOTO cOCTOsiHMS. KOHCTaHTa XUMHYECKOTO paBHOBECHS, €€ pOJb B  OIICHKE
HANpPaBJIEHHOCTH XUMHUYECKUX peakuuil. CMmellleHne paBHOBECHS MPU U3MEHEHUU KOHIIEHTpALUU
pearupyrommx BemecTB, TeMneparypsl U aasieHud. [Ipunnun Jle - [llatense. Ponb npeacTaBienmit
0 XMMHYECKOM PaBHOBECUU B IOHUMAHUM U OIICHKE XUMUYECKUX U OMOIOTHYECKUX MPOIECCOB.

56. OcHOBHbIE TOHATUS TUTPUMETPUM - TUTPOBAHUE, TUTPAHT, TOYKA SKBUBAJIEHTHOCTH (€€
(¢buKkcupoBaHHE XUMHUYECKUMHU METOIaMH, (U3MKO-XUMUYECKUMU MeTonaMu). KoneuHas Touka
TUTPOBAHUS, CTETIEHb OTTUTPOBAHHOCTH, KpUBasi TUTPOBAHUS, aIMKBOTa (onpezenenus). OCHOBHOE
ypaBHEHHE THUTpUMETpUH. MoliipHas KOHIIEHTpalusi SKBUBaJeHTa. TpeOoBaHMsS K pPEaKIHUsIM B
TUTPUMETPUYECKOM aHaIIU3e.

8. MarepuajJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. TIECTYHOBA C.A. KowmmiekcHble coenuHeHus. KommekcooOpazoBaHue B BOIHBIX
pactBopax: yue6. mocodue / [IECTYHOBA C.A., Koctenko E.C., Kaitroponosa E.A.. - KpacHonap:
,2013. - 152 c. - TekcT: HEMOCPEACTBEHHBIMN.

2. KAUTOPOJIOBA E.A. Heoprauuueckas ¥ aHaJIUTHUECKAs XMMHS: yuel.-MeTo. mocobue /
KAWTOPOJIOBA E.A., Cumoposa W.U.. - Kpachomap: Ky6I'AY, 2017. - 87 c. - Tekcr:
HEIOCPEACTBECHHBIN.

3. TIECTYHOBA C.A. PacTtBOpBl W Jpyrue JUCIEPCHBIE CHUCTEMBI: yd4eb. mocobue /
ITECTYHOBA C.A., Kocrenko E.C., KaiiroponoBa E.A.. - Kpacuonap: , 2013. - 475 c. - Tekcr:
HEMOCPEICTBEHHBIN.

Lononnumenvnas rumepamypa

1. AJIEKCAH/IPOBA 3.A. Ananutnueckas XxuMus. TeopeTHueckue OCHOBBI U J1a0OpaTOpPHBII
npaktukyM: yue0. nocobue / AJIEKCAHAPOBA 3.A., TIaiinykoBa H.I'.. - M.: KonocC, 2011. - 351
c. - 978-5-9532-0742-3. - TekcT: HENOCPEACTBEHHBIN.

2. KOCAHOK H.E. CnpaBounnk mo obmeli u Heopranudeckor xumuu / KOCSIHOK H.E.,
Kocrenko E.C., KaiiropogoBa E.A.. - Kpancomap: Ky6I'AY, 2011. - 312 c. - Tekcr:
HEMOCPEICTBEHHBIN.

3. HAYMOBA T©'M. TexHuka BeICHUS XHMHYECKOIO OHKCIIEPHUMEHTAa B JIaOOpaTOpHU:
yue0.-meron. nocoone / HAYMOBA I'M., S6nounckas E.K., Kaitroponosa E.A.. - KpacHogap: ,
2013. - 79 c. - TekcT: HEMOCPEACTBEHHBIN.
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4. Xwumwus: TEOPETHUYECKHE U CIelUalIbHbIE acmekThl: yue0d. mocobue / KpacHomap: KyOI'AY,
2018. - 189 C. - Tekcr: 3JIEKTPOHHBIH. /! : [caitT]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=4853 (mara oOpamenus: 02.05.2024). - Pexum
JOCTYyIA: 1O TOITHCKE

5. KOCAHOK H.E. Xumusa: teoperndeckue ocHOBbI: yueO. mocobme / KOCSAHOK H.E.,
Kaiiroponosa E.A.. - Kpacuomap: Kyol'AY, 2020. - 183 c. - 978-5-907402-16-4. - Tekct:
HEIOCPEACTBECHHBIM.

8.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecednBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://elib.kubsau.ru/MegaPro/web - DnekrponHas 6ubmuoTexa
2. http://studentam.net - DnexTpoHHas OMOIMOTEKA YUIEOHHKOB
3. https://edu.kubsau.ru/ - O6pa3zoBarensHbIil mopTan Kyol'AY
4. Znanium.com - DJeKTpOHHAas OnbIMOTEeKa

8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNudopManmoHHbIe TEXHOJIOTHH, HCTIONB3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO IMpolecca

M0 JMCUUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTATOB MPOMEXKYTOUHOW aTTECTallMU II0
JTUCLUIUIMHE U PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON POTrpaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3AIMH H3ydyaeMOi HHPOPMAIIUH ITOCPEICTBOM
MCTIOJIb30BaHMsI MTPE3CHTALNH, YIeOHBIX (DUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedeHp TUIIEH3MOHHOTO MMPOTPAMMHOT0 00eCTIeUeHUs:

1 Microsoft Windows - onepaiiuoHHas CUCTEMa.

2 Microsoft Office (Bkmrouaer Word, Excel, Power Point) - makeT o(huCHBIX IPUITOKESHHIA.

[Tepeuens npodeccroHambHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 I'apanT - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBasi, https://www.consultant.ru/

3 Hayunas snexrponHas Oubnunoreka eLibrary - ynusepcanbnas, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, JOCTYN B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpery
YHHUBEPCUTETA.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.
Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIEHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercsi.

8.4. CnenuajbHbIE NOMELEHUS, 1A00PaTOPHH U J1a00pPaTOpHOe 000py10BaHUe
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VHHUBEpCUTET pacrojaraeT Ha IpaBe COOCTBEHHOCTH WM HMHOM 3aKOHHOM OCHOBAaHUHU
MaTepHaJbHO-TEXHUYECKUM obOecrieueHueM 00pa30BaTeNbHON JIEATENbHOCTH (MIOMEIICHUAMU |
00OpyI0BaHMEM) MJIsl peanu3alii IporpaMMbl OakajlaBpuaTa, CIELUMWINTETa, MarucTparypsl IO
brnoky 1 "Hucuumnunsel (Momymu)" um brmoxky 3 '"locymapcTtBeHHass uTorosas arrectauus B
COOTBETCTBHUH C Y4EOHBIM ILIAHOM.

Kaxnprii oOyuarommiicss B TEUYEHHE BCEro Iepuoaa oOyuyeHHs oOecredyeH WHAMBUIYATbHBIM
HEOTPAaHMYEHHBIM  JOCTYIIOM K  3JIEKTPOHHOW  HMH(OpMAIIMOHHO-00pa30BaTENIbHON  cpene
YHHUBEPCUTETA u3 o060t TOYKHU, B KOTOpOH HAMeEETCA JOCTYII K
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTH "VHTepHeT", Kak Ha TEpPUTOPHH YHUBEPCHUTETA,
TaK ¥ BHE €ro. YCIOBUS Uil (GYHKIIMOHUPOBAHUS 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITh CO3AaHBI C UCIIOJIb30BAaHUEM PECYpPCOB MHBIX OpTaHU3aLUH.

JlabGopatopus

132300
bapomerp-anepoun BAM14-1 - 1 mit.
Becw1 anexrponnsie naboparopasie SHIMADZU - 1 mit.
Bemanka - 1 mr.
Bemanka 132 - 1 mt.
Britsoknoit mkad-1 132 - 1 mT.
BriTsoknoit mkag-2 132 - 1 mT.
Hocka knaccHas 132 - 1 mT.
JlaGopatopnsrii cton-1 132 - 1 mT.
JlaGopatopnsrii cton-2 132 - 1 mT.
JlaGopatopnsrii cton-3 132 - 1 mT.
JlaGopatopnsrii cron-4 132 - 1 mT.
JlaGopatopnsrii cton-5 132 - 1 mT.
JlaGopatopnsrii cton-6 132 - 1 mT.
[Tapra - 13 mrT.
Croun nox cymibHBIN TKad - 1 mrT.
Cron-morika-1 132 - 1 wt.
Cron-moiika-2 - 1 mr.
1eHTpudyra ¢ poTopom - 1 mir.
[xad mxuHCOBBINA 132 - 1 mT.
[xad mis cymox - 1 mT.
[xad cymmnsnerit HIC-80-01 (200 C) - 1 mT.
OnekrporunTka 132 - 1 mT.

231300
Bemanka 231 - 1 mr.
Britsoknoit mkad-1 231 - 1 mT.
BriTsoknoit mkad-2 231 - 1 mT.
Hocka-knaccHas 231 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 .
Cron-naboparopusriii-1 231 - 1 mT.
Cron-nabopartopHsiii-2 231 - 1 m.
Cron-naboparopHsiii-3 231 - 1 m.
Cron-morika 231 - 1 mT.
Cron-mmcbMeHHBIN-1 231 - 1 mT.
Cron-nmmcbMeHHBIN-2 231 - 1 mT.
Cron-mmcbMeHHBIN-3 231 - 1 mT.
Cron-nmcbMeHHBIN-4 231 - 1 mT.
[lxad mxuaCOBBINA-1 231 - 1 mT.
[xad mis cymoxk 231 - 1 .
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[xad-mxuaCcoBBINA-2 231 - 1 mT.
OnekrporunTka 231 - 1 mT.

232300
BriTsoknoit mkad-1 232 - 1 mT.
BriTsoknoi mkad-2 232 - 1 mT.
no3arop mexad. BIOHIT 1-kan. 100-1000mxkd - 1 mT.
nozarop snektp. BIOHIT 1-xan. 10-300 mkit - 1 mr.
nozarop snektp. BIOHIT 1-kan. 5-120 Mk - 1 .
Hocka knaccHasg 232 - 1 mT.
JlaGopatopnsrii cton-1 232 - 1 mT.
JlaGopatopHnsrii cton-2 232 - 1 mrT.
JlaGopatopnsrii cton-3 232 - 1 mrT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
ITnceMennsIit cton-1 232 - 1 mr.
ITuceMenHsIit cTon-2 232 - 1 mr.
ITnceMenssIit cton-3 232 - 1 mr.
Cron-morika 232 - 1 mrT.
[lxad mxuHCOBBIN-1 232 - 1 mT.
[lxad mxuHCOBBINA-2 232 - 1 mT.
[lxad mxuHCOBBINA-3 232 - | mT.
[lxad mxuHCOBBIN-4 232 - | mT.
OnekTporunTka 232 - 1 mrT.

233300
Bechl Shinko HTR-220CE (220r/0.0001r) - 1 mt.
BECHI SJICKTPOHHBIC - | IT.
Brisoknoit mkad-1 233 - 1 mT.
BriTsoknoit mkad-2 233 - 1 mT.
Hocka knaccHas 233 - 1 mT.
JlaGopatopnsrii cron-1 233 - 1 mT.
JlaGopatopnsrii cton-2 233 - 1 mT.
JlaGopatopnsrii cton-3 233 - 1 mT.
JlaGopatopnsrii cron-4 233 - 1 mrT.
HaBecHol cymuabHbIN CTEIIaX sl HOCYAbl - 2 IIT.
[Tapra - 1 mr.
[Tucemennsit cton-1 233 - 1 mt.
[TuceMennslit cTon-2 233 - 1 mT.
[Tucemennsiit cton-3 233 - 1 mt.
Cron-moiika 233 - 1 m.
Tymb6a metamumueckas-1 233 - 1 mT.
Tymb6a metamumueckas-2 233 - 1 mT.
[lxad mxuaCOBBINA-1 233 - 1 mT.
[lxad mxuHCOBBINA-2 233 - 1 mT.
[lxad mxuHCOBBINA-3 233 - 1 mT.
[xad mis cymoxk 233 - 1 .
OnekrporunTka 233 - 1 mrT.

234300
Bemanka 234 - 1 mt.
Brisoknoit mkad-1 234 - 1 mT.
BriTsoknoi mkad-2 234 - 1 mT.
Hocka knaccHas 234 - 1 mr.
JlaGopatopnsrii cton-1 234 - 1 mT.
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JlaGopatopnsrii cton-2 234 - 1 mrT.
JlaGopatopnsrii cton-3 234 - 1 mrT.
JlaGopatopnsrii cron-4 234 - 1 mrT.
JlaGopatopnsrii cton-5 234 - 1 mrT.
Cron mucbMeHHBIN-1 234 - 1 mT.
Cron-morika 234 - 1 mrT.
Cron-nmucbMeHHBIN-2 234 - 1 mT.
Cron-nmucbMeHHBIN-3 234 - 1 mT.
Cron-nmcbMeHHBIN-4 234 - 1 mT.
[lxad mxuHCOBBIN-1 234 - 1 mT.
[lxad mxuHCOBBINA-2 234 - 1 mT.
mkad cymmbhbii [IC-80-01 (200 C) - 1 mT.
OnekTporunTka 234 - 1 mrt.

130a 300
Bemanka 130a - 1 mt.
Brrtsoxnoit mkad 130a - 1 mr.
Hocka knaccras 130a - 1 mT.
JlaGopatopnsrii cron-1 130a - 1 mT.
JlaGopatopnsrii cron-2 130a - 1 mT.
JlaGopatopnsrii cron-3 130a - 1 mT.
JlaGopatopusrii cron-4 130a - 1 mT.
JlaGopatopnsrii cron-5 130a - 1 mT.
[Tapra - 2 mr.
Cron moiika 130a - 1 .
1eHTpudyra ¢ poTopom - 1 mir.
OnekrporunTka 130a - 1 mT.

139300

aBTocaMIuiep (MPUCTaBKa K aHAJU3aTOPy) C AMEKTPOAOM - | mT.

aHaJM3aTop BOJBTaMIIEpoM. JKoTecT-BA-0a30BbIi - 1 mIT.

bunuctunnsatop bC 6e3 610ka ynpasneHus - 1 mrT.

Becel HR-200 - 1 mT.

Becwsr BK-3000 (3000r/0,051) maboparopssie - 1 mrT.

Becol BJIT-510-11 - 1 mt.

Becwr ma6oparopusie MACCA BK-1500.1 - 1 m.

BECHI SJICKTPOHHBIC - | IT.

Bemanka - 1 mr.

rups 200 r - 1 wt.

natauk Moaymns EM-04 (Zn Cd Pb Cu) - 1 mT.

Hocka knaccHas 139 - 1 mr.

KOHIYKTOMETp - 1 IT.

Konmykromerp Oxcnept-002-2-6-n  (maruuk  naboparopusiid)(UII, matunk  YOIII-I1-C)
(OxoHMKCOKCTIEPT),Kabenb aiist mpoBenenus mosepku bIT, MII, PO, ¢ moBepkoii - 1 mT.

MarHuTHas mMemanka YMM (5B k mpu6. Dxcnepr) - 1 mT.

MenpHUIa JaboparopHas JI3M - 1 mT.

Mmenpauna JI3M - 1 mr.

HoyTt6yk Lenovo B50-80G - 1 mr.

[Tapra - 13 mrT.

[Tnutka snektpudeckas 139 - 1 mr.

npoekTop BenQ MX613ST DLP Sport-throw 2500ANSI XGA 3000:1HDMI USB color - 1 mrT.

Pedpaxromerp UPD-454b2M - 1 mit.

Poramerp PM-A-0,063 I'Y3 / ra3ossrii Hatekarens (s PI'TI) - 1 mt.

criekTpomeTp ar.-abcopoir. MI'A-915 (CnexkrpomeTp atoMHO-abcopOImorabid MI'A-915) - 1 mT.

Cron s BecoB 139 - 1 mt.
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cron maboparopusiid 139-1 - 1 mT.

cron tjaboparopusiid 139-2 - 1 mT.

cron mjaboparopusiid 139-3 - 1 mT.

cron maboparopusiid 139-4 - 1 mT.

cton mjaboparopusiid 139-5 - 1 mT.

Cron moiika 139 - 1 mt.

CTOJI MUCbMEHHBIN - 1 TIT.

®otometp "Dkcnepr-003" - 1 mt.

dbotometp poroanekrpuueckuit KOK-3-01-"30M3" - 1 mr.
Lentpudyra 139 - 1 mrT.

[lIxad BeITSHKHON 139 - 1 T

[IITaTuB ¢ skpaHoM - 1 T

sKkpaH Ha TpeHore Screen Media 153x203 - 1 miT.
anekrporeds SNOL 30/1100 - 1 m.

JIleKIMOHHEBIN 3a1

412300
akyctuueckas cucrema JBL Control 25, ALTO Mistral 900 - 1 mT.
Hocka yueOnast 412 - 1 mr.
Kadenpa 412 - 1 mr.
JlabopaTopHBIiA CTOM JJIsl IEMOHCTPAIIUH OIBITOB - | IIT.
HOyTOYK Lenovo Z570A 13-2350/4gb/520gb/dvdrw/15.6/gt630m - 1 mT.
Ob6mnyuarenb-penupkyasTop Bo3ayxa 600 - 1 mr.
[Ipoexrop Epson EB-X06 - 1 wT.
Ckamelika 3-mecTHas - 52 mIT.
Crmut-cucremMa HanonbHO-ioTonouHas Quattroclima QV-136FE/QN-I36UE - 1 mt.
Croun 3-mecTHbIN - 48 mT.
TpuOyna noxsiaguuka - 1 mr.
9KpaH ¢ anekrponpuBonoM Lumien Master Control 274x366 Matte White FiberGlass - 1 mT.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHHUILJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISAETCS B (hOpME KOHTAKTHOU pabOTHI C
IperojaBaresieM, CaMOCTOSTEIbHOH paboThl  00yyaromierocsi, TEKyIIeH W MPOMEXYTOUYHOM
arTecTalMidi, WHBIX (OpMax, MpeagaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUIUINHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTUYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKHX YyKa3aHWH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCY/IJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpOrpaMM IO JUCLHUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBIIOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTaiie noaaepxku Moodl.

10. MeTonnuyeckue peKOMEHIallUM M0 OCBOCHUIO M CUMILTAHBI (MOIYJIA)

JuctuumnuHa "Xumus" BeIeTCsS B COOTBETCTBUU C KaJICHAAPHBIM YUEOHBIM IIAHOM M PACTIUCAHUEM
3aHATUH 10 HenensaM. Tembl poBeneHHs 3aHATUI ONPEEIIIOTCS TeMaTHYECKUM IUIaHOM paboueit
MpOrpaMMbl TUCLUIIIAHBI.
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