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

@aKynbTEeT THAPOMETUOPALIUU
XUMHUU

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

VYpoBeHb BbIciiero oOpa3oBanus: OakansaBpuar

Hanpagsnenue noarorosku: 20.03.02 ITpupomooOycTpoiicTBO U BOAONOIH30BAHUE

Hanpasnennocts (npoduis): MHxeHepHbIE CHCTEMBI CeNIbCKOXO035IICTBEHHOTO BOIOCHAOKEHUS,
OOBOJIHEHUS M BOIOOTBEICHHS

KBanuduxanus (crenensb) BelmyckHUKa: bakanasp
®opMbl 00y4eHUsI: OYHAsI, 3A04HAs
I'on HaGopa: 2024

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 romga
3aounas popma oOyueHus — 4 roga 8 mecsa(-eB)

O0BeM: B 3aUE€THBIX €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 (YHKIUH MPOodecCHOHANBHBIX CTaHAApTOB: "CHEUaIuCT MO MPOSKTUPOBAHUIO
COOPY)KEHUW BOIIOTIOJTOTOBKHM M BOJ03a00OPHBIX COOPYKEHHUM'", yTBEpXkACH NpHKazoM MUHTpyna
Poccum ot 25.05.2021 Ne 339n; "Cnenuanuct no nNpoeKTUPOBAHUIO COOPYKEHUN OUMCTKH CTOYHBIX
BOA M 00paboTKM ocanakoB", yTBepxieH mpukazoM MuHTpyna Poccum ot 18.01.2023 Ne 25H;
"CrnenmanaucT MO0 OJKCIUTyaTallMM HACOCHBIX CTAHIUMKA BOJOMPOBOJA", YTBEPXKIEH MPUKA30M
Muntpyna Poccum ot 16.09.2022 Ne 574n;  "ChneumaaucT MO MPOEKTUPOBAHUIO CHUCTEM
BOJIOCHA0XEHHSI U BOJIOOTBEACHUSI OOBEKTOB KAlUTAJILHOTO CTPOUTENHCTBA", YTBEPKICH MPUKA30M
MunTtpyna Poccun ot 19.04.2021 Ne 255H.

CormnacoBaHue U yTBEPKACHHUE

ITonpasnenenue
WIH OTBeTCTBEHHOE ata, IPOTOKOJI
No N ®HO Busa Hara, mp
KOJIJIETUAJIBHBIN JIULO (npu HAJIMYMM)
Opras
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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.

3namo:

YK-1.1/311

3. Mecto aucuumimabl B cTpykrype OII
JucuumimHa (MOIyIb) « XUMHsD» OTHOCUTCS K 00s3aTeIbHOM yacTu 00pa3oBaTeIbHOI MporpaMMBbl U
usyyaercs B cemectpe(ax): Ounas ¢popma oOyuyenus - 1, 3aounas popma oOyueHus - 1.
B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(PECCHOHAIBHON NesITeTbHOCTH

U PpEUICHUI0 TNpodecCHOHANBHBIX 3aaad, npeaycmoTpeHHbIx PI'OC BO u obpaszoBarenbHOIM
IIPOrpaMMON.

4. O0beM IMCHUIIMHBI M BH/ABI Y4e0HOI padoThI

Ounas popma ooyuenus
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5. Conep:xaHue TMCUMILIAHBI

5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH

(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

Ounas popma ooyuenus

nwediodn

BUHO0900 HINRIRITIASod

0 QI9HHODIHLOOD ‘BUHIhAQO
191e191tA9d S1aWoAduHRI |

mrﬁowm& KEBHIIQLEOLOON®))

10| VK-1.1

EULEHRE JIIHHOUIDIJ[[

suLsHee di9Hdoredogeyr

4

erooged
ERHINBLHOM BBHAOLUIAROHY

0190g

14

HaumenoBanue pazaena, TeMbl

Paznen 1. Xumus kak npeamMer
€CTeCTBO3HAHMA M yueOHas
aucounanHa. OCHOBHBIE

NMOHATHA U 3AKOHbI XUMMHH.

Kaaccndpukxanus

HEOPraHu4eCKux u

OPraHu4YeCKMuX BEIIECTB.
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Tema 1.1. Xumus kak npeamer
€CTECTBO3HAHMS U yueOHas
mucuuIuinHa. OCHOBHBIE TOHSATHUS
1 3aKoHbI XuMuH. Knaccudukarms
HEOPTraHMYECKUX U OPraHUYEeCKUX
BELIECTB.

14

10

Pa3znes 2. YueHue 0 cTpoeHUU
aroma. [lepuoguyeckuii 3aK0H u
nepuoanYecKasi cucTeMa
XuMu4eckux iementos /1. U.
Menpaeneena.

14

Tema 2.1. YueHue o cTpoeHUHN
atoma. [leprognueckuii 3aKoH U
MepUoINYECcKas CHCTEMA
XUMHUYeCKHX 3j1eMeHToB /I, M.
Meuneneesna.

14

VYK-1.1

Paznen 3. Xumuueckasi CBsi3b.
Crtpoenue nmpocremmx
MouiekyJ1. KomniiekcHbie
coequnenusn (KC).

12

Tema 3.1. Xumuueckast CBS3b.
Crpoenne npoCTEeNHINX MOJIEKYJI.
Kommexcusie coequaenus (KC).

12

VYK-1.1

Pa3znen 4. OcHOBBI XHMHYECKOH
TePpMOAMHAMUKH. XMMHUYeCKast
KHHETHKA U KaTaJIu3.
XuMHn4yeckoe paBHOBecHe.

12

Tema 4.1. OCHOBBI XUMHUYECKOM
TEPMOJMHAMUKHU. XUMUYECKAsI
KMHETHKA U KaTainu3. XUMHYECKOe
paBHOBECHE.

12

YK-1.1

Pa3gea 5. PacTtBopsl, o0mas
xapakrepucTuka. PacTBopsl
31eKTPOJuTOB. by(depHsbie

pactBopsl. I'uapoJns coJei.

16

Tema 5.1. PactBopbI, 001mas
XapakTepucTuka. PactBopsl
ANEKTpoNUTOB. bydepHsie
pactBopsl. ['naponus conei.

16

YK-1.1

Pazagen 6. Komonanoe
COCTOsIHME BellecTBa. PacTBopsl
HEYIEKTPOJIUTOB.
OKHCIAUTETbHO-BOCCTAHOBUTEI
bHbIe peakuun (OBP). O0mue
XHMMHYECKHe CBOICTBA
MeTAaJLJIOB.

13

Tema 6.1. KomtongHoe cocTosiHue
BelecTsa. PactBopbl
HERJIEKTPOJIUTOB.
OKHCANTENBHO-BOCCTAHOBUTENIBH
pie peakuuu (OBP). OGmue
XMMHUYECKHE CBOMCTBA METAJIJIOB.

13

YK-1.1

TTonrorosneno B cucteme 1C:Yuusepcurer (000003337)
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Paznen 7. OcHoBBI 8 2 2 4| VYK-1.1
IIEKTPOXUMUH.
lanbBaHUYECKHE )I€MEHThI.
IAC u eé n3mepenue.

Tema 7.1. OCHOBBI IEKTPOXUMUH. 8 2 2 4
lanpBannueckue 3neMeHTEL. DI C
U €€ U3MEpEHHE.

Pasnen 8. dnexrpouns 8 2 2 4| VK-1.1
PacTBOPOB U PACIJIABOB.

Tema 8.1. DnexTposn3 pacTBOPOB 8 2 2 4

U pacIljIaBoB.

Pasnen 9. Koppo3usi meTajliioB. 10 2 2 6| VYK-1.1
MeTonmb! 3a11MTHI METAJLJIOB OT

KOPPO3HH.

Tema 9.1. Koppo3sust meTaiios. 10 2 2 6

MeTo/b! 3a1IUTHI METAIIIIOB OT

KOPPO3HH.

Pasnen 10. Ilpomexyrounas 1 1 YK-1.1
arrecTanus

Tema 10.1. 3auer 1

HToro 108 1| 32| 16| 59

3aounas popma ooyuenus
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Pa3gen 1. Xumus kak npeamer 12 12| VYK-1.1

€CTeCTBO3HAHMA M yueOHas
aucuMnaIuHa. OCHOBHbIE
MOHSATHSA U 3aKOHbI XHUMMH.
Kaacenpurxanus
HEOPraHUYeCKUX
OpPraHM4YecKUX BellecTB.
Tema 1.1. Xumus xak npeamer 12 12
€CTECTBO3HAHMS U yueOHas
JUCHUIIIIMHA. OCHOBHBIE TTOHSTHSA
1 3akoHbI XuMuu. Knaccudukarmst
HCOPTraHNYCCKHUX U OPraHUYICCKUX
BEIIIECTB.

Pa3nen 2. Yyenue o cTpoeHnH 12 12| VK-1.1
aroma. [lepuoguyeckuii 3aK0H u
nepuoanYecKasi cucTeMa
XuMu4eckux iementon /1. U.
Menpaeneena.
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Tema 2.1. Yuenue o cTpoeHUH
aroma. [lepuoanueckuii 3aK0H U
MEepUOJUYECKas CUCTEMA
XUMHYECKHX AeMeHToB [l. 1.
Menneneesa.

12

12

Pa3znen 3. XumMnueckasi CBfI3b.
Crpoenne nmpocredmmx
MoJiekyJ1. KommiekcHble
coenunenus (KC).

10

10

Tema 3.1. Xumudeckas CBsI3b.
Crpoenue npocTenInx MOJIEKYIL.
Kommnekcusie coenunenus (KC).

10

10

YK-1.1

Pa3nen 4. OcHOBBI XMMHYECKOI
TePMOIMHAMUKH. XUMHUYeCKast
KHHETHKA M KaTaJu3.
XuMu4eckoe paBHOBeCHe.

12

12

Tema 4.1. OCHOBBI XMMHYECKOH
TEPMOJIMHAMHUKHU. XUMUYECKast
KUHETHKA U KaTajanu3. XHUMHUYECKOe
paBHOBECHE.

12

12

VYK-1.1

Pasznea S. PacTBopsbl, 00mas
xapakrepuctuka. PactBopsl
3J1eKTpoJuToB. BydepHbie

pactBopbl. ['uaposaus coJeii.

14

10

Tema 5.1. PacTBOpbI, 0011251
XapakTepucThka. PacTBopsl
ANMEeKTPOIUTOB. bydhepHsie
pactBopbl. ['maponus conei.

14

10

VYK-1.1

Paznen 6. KoasiouaHoe
cOoCTOsIHME BelllecTBa. PacTBopnl
HEYIEKTPOJIUTOB.
OKHCIUTETbHO-BOCCTAHOBHTEI
bHbIe peakuuu (OBP). O0uue
XUMHYeCKHe CBOiiCTBA
METAJIJIOB.

12

12

Tema 6.1. KommmongHoe cocTossHue
BellecTBa. PacTBopsl
HEIJICKTPOJIUTOB.
OKHCIUTEIBHO-BOCCTAHOBUTEILH
bie peakiuu (OBP). O6mue
XHMHUYECKHE CBOMCTBA METAJIOB.

12

12

VYK-1.1

Pasznen 7. OcHoBBI
IIEKTPOXUMUH.
laabBaHU4YeCKHE )I€MEHThI.
IAC u eé n3mepenue.

13

11

Tema 7.1. OCHOBBI IEKTPOXUMUH.
lanpBannueckue 3neMeHTHL. DJC
U €€ U3MEpEHHE.

13

11

YK-1.1

Pasznea 8. daexkrposns
PacTBOPOB U PACIJIABOB.

10

10

Tema 8.1. DnexTposn3 pacTBOPOB
U PacIljIaBoB.

10

10

VYK-1.1
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Pasnen 9. Koppo3usi meTasuioB. 12 12| VYK-1.1
MeTonsbl 321U THI METAJLJIOB OT

KOPPO3HUM.

Tema 9.1. Kopposust metamios. 12 12

MeTonb! 3a1IUTHl METAIIIOB OT

KOPPO3HH.

Paznen 10. IlpomexxyTounas 1 1 YK-1.1
aTrrecTanus

Tema 10.1. 3auet 1

Hroro 108 1 4 2| 101

5. Conep:xanue pa3nesnoB, TeM JUCHUILIHH

Pa3zoen 1. Xumusa kak npedmem ecmecmeosHanus u yueonan oucuyuniuna. OcHoeHvle NOHAMUA U
3akonsl xumuu. Knaccugpuxayus neopeanuueckux u opzanuiecKux 6euiecmsa.

(Ounaa: Jlabopamopnwvie 3amamusa - 4u.; Camocmoamenvnaa paooma - 10u.; 3aounasn:
Camocmoamenwvnan paooma - 12u.)

Tema 1.1. Xumusa xkax npeomem ecmecmeo3nanus u yueonas oucyuniunda. OCHOBHblEe NOHAMUSA U
3axonsl xumuu. Knaccuguxayus neopeanuueckux u opeaHuyeckux eeujecms.

(Ounas: Jlabopamopuvie szanamus - 4u.; Camocmosmenvnas paboma - 10u.; 3aounasn:
Camocmosmenvuas paboma - 12y.)

XuMus Kak TpeIMeT eCTEeCTBO3HAHUS W ydeOHas aucuuiuinHa. OCHOBHBIE TIOHATHS WU 3aKOHBI
xumun. Knaccudukaius HEOPraHM4eCKUX U OPraHUIeCKUX BEIECTB.

3HayeHHe XUMHH B (OPMHUPOBAHUM MUPOBO33PEHUS, H3YYCHUH MPHUPOIbI, PA3BUTHUU TEXHUKH,
pemenus mpoodaem oxpansl OC.

Pazoen 2. Yuenue o cmpoenuu amoma. Ilepuoouueckuii 3akon u nepuoouueckas cucmema
xumuueckux anemenmos /. H. Menoeneesa.

(Ounaa: Jlabopamopuvie 3anamusn - 44.; Jlekyuonnwvie 3anamusa - 24.; CamocmosamenvHasn
paooma - 8u.; 3aounaa: Camocmoamenvuas pavoma - 12u.)

Tema 2.1. Yuenue o cmpoenuu amoma. Ilepuoouueckuti 3aKoH U nepuoouyecKas cucmemd
xumuyeckux anemenmos [. M. Menoeneesa.
(Ounas: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
8u.; 3aounas: Camocmoamenvnas paboma - 124.)
VY4eHue o cTpoeHuu aroma.
ATOMHBIE A7pa, UX COCTaB.
N3otomsL.
KBaHTOBBIE UKCIIa, COCTOSIHUE IEKTPOHA B aTOME.
Ilepronnyeckuil 3aK0H U IEPUOAUYECKAs CUC-TEMA XUMHUUYeC-KuX d1emeHToB J[. M. Menneneesa.
W3MeHeHne XUMUYECKUX CBOWCTB JIEMEHTOB B IIEPUOAAX U IPyIIIax.
OHeprus HOHUMU3ALNH, SHEPTUS CPOJICTBA K AIIEKTPOHY, MEKTPOOTPHULIATENBHOCTD.
OO0meHayyHOE 3HaUCHUE TIEPUOIMIECKOTO 3aKOHA U iepuonudeckoit cucremsl J[. M. Menaeneesa

Pa3zoen 3. Xumuueckas ceazv. Cmpoenue npocmeniuiux monekyi. Kownnexcuote coeounenusn (KC).
(Ounaa: Jlabopamopuvie 3anamusn - 4u.; Jlekyuonunwvie 3anamusa - 24.; CamocmosamenvHasn
paooma - 6u.; 3aounan: Camocmoamenvnan pavoma - 10u.)

Tema 3.1. Xumuuecxas ceazb. Cmpoenue npocmetiuiux monexyn. Komnnexcruole coeounenus (KC).
(Ounas: Jlabopamopnuvwie 3anamus - 4u.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
6u.,; 3aounasn: Camocmoamenvuas paboma - 10u.)
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Xumnueckas cBsizb. CTpoeHue MPOCTEUIINX MOJIEKYIL.

Tumnsl cBa3u. IlapameTpsl U CBONCTBA CBA3EH.

Crenens okucineHus. BaneHTHOCTb 311eMeHTOB. CTENEHb OKUCIEHMSL.
Merammyeckast cBs3b, €€ 0COOeHHOCTH. CTpOeHHE MPOCTEHIITNX MOJIEKYII.
Kommnekcunie coenunenus (KC).

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

Pazoen 4. OcHnoevt  xumuueckoiul mepmoOuHAMUKU. XuMuueckas KUHEMUKA U KAMAaau3.
Xumuueckoe pagnosecue.

(Ounan: Jlabopamopnvie 3anamusn - 4u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 6u.; 3aounaa: Camocmoamenvruas paboma - 12u.)

Tema 4.1. Ocrnosbi xumuueckolu mepmoOuHAMUKU. Xumuueckas KUHemuKa u Kamanus. Xumuueckoe
pasnosecue.

(Ounas: Jlabopamopnuvie 3anamus - 4u.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
6u.,; 3aounasn: Camocmoamenvuas paboma - 124.)

OCHOBBI XMMHYECKON TEPMOANHAMUKH.

XuMudeckass KHHETHKA U KaTajan3. XMMHUECKOEe paBHOBECHE.

Tepmoxumuueckue 3akoHbl. HanpaBieHHOCTh XMMHUYECKHUX TPOLIECCOB.

XuMUYecKass KMHETHMKa M Kartajin3. XUMUYecKoe paBHOBecue. CMelleHue paBHoBecus. [IpuHumn
Jlelllarense.

Pazoen 5. Pacmeopwi, obuiasa xapaxmepucmuxa. Pacmeopwvt Inekmponumos. Bygepuvie
pacmeopul. ['uoponus coneii.

(Baounasa: Jlabopamopuvie 3anamusa - 2u4.; Jlekyuonnvie 3auamusa - 24.; Camocmoamenvnas
paooma - 10u.; QOwunaa: Jlabopamopmuvie 3anamusa - 6u.; Jlekyuonnvie 3anamua - 24.;
Camocmoamenvhan paboma - 8u.)

Tema 5.1. Pacmesopul, obwasn xapakmepucmuxa. Pacmeopul anekmporumos. bygeprvle pacmeopul.
T'uoponus coneii. 4

(3aounas: Jlabopamopmuwvie sanamus - 2u.; Jlekyuouwvie 3zanamus - 24.; CamocmosmenvHas
paboma - 10u.; QOunas: Jlabopamopmuvie 3aumsmus - O6u.; Jlekyuounvie s3auamus - 24.;
Camocmosmenvuas paboma - 84.)

PactBopbl. O0m1ast XxapaKTepUCTHKA.

Paznuunble criocoObl BEIPAXKEHUS COCTaBa PaCTBOPOB, MX B3aWMOCBSI3b.

PacTBOpBI 271€KTPOIUTOB.

OCHOBHBIE TIOJIOKEHUSI TEOPUU HBJeKTponuThueckod aucconmanuu C. Appenuyca. ['maparanus
(conbBaranusi) MloHHbIE ypaBHEHUs peakLui,

Bydepnbie pacTBoOpbI.

Hucconmanust Boasl. MonHoe mpousBenaeHue Boabl. Bopopon-ueiii mokazarens (pH), mMeronsl ero
OIIpENIETICHUSL.

I'mpponus coneit. Ilpuymnna u ciieacTBHE TUAPOIINA3A.

Pazoen 6. Konnouonoe - cocmoanue  eeuwjecmaa. Pacmeoput HeINeKmpoaumoe.
Okucnumenvno-eoccmanoeumensvnvie peaxyuu (OBP). Ooéwue xumuueckue ceolicmea
Memannoe.

(Ounan: Jlabopamopnsie 3auamusn - 4u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 7u.; 3aounaa: Camocmoamenvruan paboma - 12u.)
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Tema 6.1. Konnouonoe cocmosHue sewecmsa. Pacmeoput HeNeKMpOoaUmos.
Oxucrumenvro-eoccmanosumensvruvle peaxyuu (OBP). Obwue xumuueckue c8ocmea Memaiios.
(Ounas: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
74.; 3aounasn: CamocmosmenvHas paboma - 12u.)

Konnmougnoe cocrosaue BemectBa. CrpoeHue Mmunermn  3oieid. CraOwimzanuss U paspylieHue
KOJUIOUIOB.

PactBopb! HEanekTponnToB. KomnuraruBHsle cBoiicTBa pacTBopoB. IlepBsiii 3akoH Payist.

Bropoii 3akon Payst. D0ymuinockonust 1 KpHOCKOIIHSI.

OKHCIUTENbHOBOCCTAHOBU-TENbHBIE peakiuu (OBP).

Tuner OBP. Mertonsl coc-taBnenust ypaBHeHuidl OBP.  OxuciautenbHO-BOCCTaHOBUTENIBHBIN
OKBHUBAJICHT. BaxkHeilmue oxkuciurenn u BoccTaHoBuTenu. OB-peakiiuu B MouBax, MPUPOIHBIX
BOJIaX M BOMOEMAX, TEXHUKE M JJICKTPOXUMUYECKHUX Mporeccax. OOmue XUMHUYEeCKHe CBOW-CTBA
METaJIOB

Pazoen 7. Ocnoewvl nekmpoxumuu. I'anveanuueckue 3nemenmot. 3/1C u eé uzmepenue.
(Baounaa: Jlabopamopuvie 3amamus - 2u.; Camocmoamenvuasa paooma - 11u.; Ounan:
Jlabopamopnuie 3anamus - 2u.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvrnas paboma - 4u.)

Tema 7.1. OcHosbl 2nexkmpoxumuu. I anveanuueckue sanemenmol. 3C u eé usmepeHue.

(3aounasn: Jlabopamopuvie 3awsmus - 2u4.; Camocmoamenvhas padoma - [lu.; Ounas:
Jlabopamopnuvle 3anamus - 2u.; Jlekyuonnvle 3anamus - 2u.; Camocmosmenvhas paboma - 44.)
OCHOBBI IIEKTPOXUMHH
Knaccudukarnus 37eKTpoXUMUYeCKUX TmporeccoB. [loHsTHe 00 53IEKTpoAax H IIEKTPOIHBIX
noteHmanax. CTraHAapTHBIA BOAOPOAHBIM AIIEKTPOA M BOAOPOJHAS IIKaJa TMOTEHILUAJIOB.
VYpaBHeHue HepHcra.
lanbBannueckue osnemeHtsl. OIC u €€ wusMepeHue. XuMUYecKas M KOHUEHTpAlMOHHAs
MOJISIpU3AIHSL.

Pazoen 8. dnekmponuz pacmeopos u pacniaeos.
(Ounan: Jlabopamopnvie 3anamun - 2u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 4u.; 3aounaa: Camocmoamenvruan paboma - 10u.)

Tema 8.1. Dnexkmponuz pacmeopos u pacniagos.

(Ounas: Jlabopamopuvuie sauamus - 24.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
4y.; 3aounas: Camocmosamenvrasn paboma - 10u.)

DNeKTpOoNIM3 pacIuiaBoB M pacTBOpoB. IlociaenoBaTenbHOCT AMEKTPOIHBIX MPOLIECCOB HA KAaTOAE U
a”ozie. BropuuHsle nporecchl MpH IEKTPOIH3e. DISKTPOIU3 C PACTBOPUMBIMH U HEPACTBOPHUMBIMH
aHogamu. Beixon no Toky. 3akonsl ®apazest. [IpakTuueckoe NprMeHEHUE 3IEKTPOIN3a:

Pazoen 9. Koppo3zua memannos. Memoowl 3auiumol Memasnoe om KOppo3uu.
(Ounan: Jlabopamopnsie 3auamusn - 2u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 6u.; 3aounaa: Camocmoamenvnuas paboma - 12u.)

Tema 9.1. Koppo3usa memannos. Memoovl 3auumsl Memaniog om Koppo3uu.

(Ounas: Jlabopamopuvuie sauamus - 24.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
6u.,; 3aounasn: Camocmoamenvuas paboma - 124.)

Koppo3sust Me-Tanios.

OcHOBHBIE BUJABI KOPPO3MU: XHMMHYECKass U DICKTPOXUMHYECKAs KOPPO3Hs, KOPpPO3Us IOJ
AeiicTBUEM OITy>KIAIOIIUX TOKOB (3JIEKTPO-KOPPO3HS).

®aKTopHl, BIUAIO-IINE HA UHTEHCUBHOCTb KOPPO3UH METAIJIOB.

Metoapl 3alUTHl METAJUIOB OT KOPPO3HMHU: 3AIUTHBIC MOKPBITUS, DJICKTPOXMMHYECKas 3alluTa,
MIPOTEKTOpHAsI, IETUPOBAHUE METAJLIOB.

W3MeHeHne CBOWCTB KOPPO3UOHHOM cpeibl. MTHrHOUTOPHI KOPPO3HH.
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Pas3zoen 10. Ilpomesrxcymounas ammecmayus
(Baounaa: Bueayoumopnaa konmaxmnaa paooma - Iu.; Ounaa: Bueayoumopnaa Konmaxkmnas
paboma - 1u.)

Tema 10.1. 3auem
(3aounas: Bueayoumopuas xommakmuas paboma - lu.; Ounas: BreayoumopHas KOHMaxmHas
paboma - 1u.)

[IpomexyTouHas arrectanus B popme 3aueTa

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Xumusa Kkak npedmem ecmecmeo3Hanus u yueonan oucuuniuna. OcCHoeHvle NOHAMUA U
3akonsl xumuu. Knaccugpuxayus neopeanuueckux u opzanuiecKux 6euiecms.

Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Monsipublif 00beM — 3TO

. BeJIMYMHA, paBHas 22,4 11 1715 pa3IMYHbIX Ta30B MPU H. Y.

. 00bEM OJTHOM MOJICKYJIBI Ta3a

. BEJIMUMHA, paBHAasl OTHOIIECHHIO KOJIMYECTBA MOJIb BELIECTBA K YUCIY MOJIEKYJ B 1 J1 rasa
. KOJIMYE€CTBO MOJIb BEIIECTBA, coeprxKalierocs B 1 J.

W N =

2. Peakuusa mexay NaOH + H3PO4 oTtHocHUTCS K peakuu
. IPUCOETUHECHUS
. pa3noxeHus
. HEUTpanu3anuu
. 3aMeIICHUS

AW N —

Pazoen 2. Yuenue o cmpoenuu amoma. Ilepuoouueckuii 3akon u nepuoouueckas cucmema
xumuueckux anemenmos /. H. Menoeneesa.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. HanOonbmuii paanyc aToma umMeer
K
Na
Li
Rb

=

2. B nepuoze ¢ yBeIuYeHUEM 3aps/ia a/1pa aTOMOB METAUTUYECKUE CBOMCTBA
. yOBIBarOT
. YCWJIMBAIOTCA
. HE U3MEHSIOTCA
. HET 3aKOHOMEPHOCTH

AW N —

Pa3zoen 3. Xumuueckasa ceazv. Cmpoenue npocmeniuiux monekyn. Kownnexcuoie coeounenusn (KC).
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. XuMnueckast CBsA3b B XJIOPHJIE HATPUS

. KOBaJICHTHAA MOJIsIpHad

. KOBaJICHTHAA HCTIOJIsIpHAA
. HOHHAasd

. JOHOPHO-aKICITOpHAad

AW N —

2. Koopaunanuonnoe uncio B coenunennu [Co(H20)3]CI3

Ealb it e
(U NEUSRNON
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Pazoen 4. Ocnoévt  xumuueckou mepmMoOUHAMUKU. XUMUYECKAA KUHEMUKA U Kamaius.
Xumuueckoe pasnosecue.

Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Ycia0BruEM XUMHUECKOTO PAaBHOBECHS SIBJISICTCSI PABEHCTBO

. KOHIICHTPAITMi NCXOHBIX BEIIECTB M MPOIYKTOB PEAKIIUA

. CKOpOCTeH MPsIMO¥ M OOpaTHON peaKIIniA

. DHEPTUW UCXOJHBIX BEUIECTB U MPOIYKTOB PEAKIIMI

. 00bEMOB, 3aHIMAEMBIX UCXOITHBIMHU BEIIECTBAMH M MPOTYKTaMH PEAKITHI

W N =

2. [TpoTekaroniyro ¢ MOIIOMIEHUEM TEIIa PEAKIIUIO HAa3bIBAIOT
. BK30TEPMUYECKOU
. peaKuuen CoOeIMHEHUS
. peakuuen pasiIoKeHUs
. BHIIOTEPMUYECKOU

AW N —

Pazoen 5. Pacmeopwl, oowaa xapaxkmepucmuxa. Pacmeopwvt 3nexmponumos. Byghepuvie
pacmeoput. ['udoponus coneii.

Dopma KOHMPOIA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. DnexTpuueckuil TOK TPOBOIUT

. BoaubIi pactBop NaCl

. COUPT

. BOJIa IMUCTUININPOBAaHHAs
. BOIIHBIN PacTBOp caxapa

AW N —

2. HeanexktponuTtamu siBieTCs Mapa BELECTB

. TUApPOKCU 6apus (p-p) ¥ a30THASI KUCTIOTA
. YKCYCHasl KUC0Ta U cyabdar Hatpus (p-p)
. ATUICHIJIMKOb (P-P) XU METAHOI
. ATAHOJI ¥ XJIOPHU KaJIbIHs (P-P)

W N =

Pazoen 6. Konnouonoe - cocmoanue  eeuwjecmaa. Pacmeoput HeINeKmpoaumoe.
Okucnumenvno-eoccmanoeumensvnvie peaxyuu (OBP). Oobéwue xumuueckue ceolicmea
Memannos.

Dopma KOHMPoAs/oYeHouHoe cpedcmso: 3adaua

Bonpocwi/3aoanus:

1. B kucnoit cpeae nepmanranar kanus (KMnO4) BoccTraHaBiuMBaeTcs A0 COEIUHEHUS,

COZICpIKAIIIeTO aTOM MapraHIla B CTETICHH OKUCIICHUS
1.+6
.12
.4
+3

AW

2. MuHuManbHas CTENeHb OKHCIICHUSI paBHAs —2 XapakTepHa JJis
. azora
. )Keres3a
. CEpHI
. XJiopa
Pazoen 7. Ocnoewvl nekmpoxumuu. I'anveanuueckue 3nemenmot. 3/IC u eé uzmepenue.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:

W N =

1. B kakoM U3 yKa3aHHBIX TalbBAaHUYECKUX OIIEMEHTOB HJET JJICKTPOIHBIA Ipolece
BOCCTAHOBJIEHUS aJIFOMUHUA ¢ +3 10 0

1. ATroMUHHEBO-MEIHBIHI
2. ATIOMUHHEBO-MardueBbIH
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3. AIOMHUHUEBO-ITUHKOBBIN
4. ATFOMUHUEBO-KEIE3HBIN
2. DNeKTPOAHBIA MOTEHIMAN UHKA, onmyiieHHoro B 0,01 M pacTBOp €ro coju BBIYUCISETCS
10 YPaBHEHHUIO:
1. Knaneiipona-MeHieneeBa
2. Appenuyca
3. Hepncra
4. Bant-Todda
Pazoen 8. dnekmponuz pacmeopoe u pacniaeos.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Kaxoe U3 npuBeIEHHBIX HUXKE YTBEPKICHUIN HEBEpHOE?
1. Ha KaTo/e UCTOYHHMKA MOCTOSIHHOTO TOKa MPOUCXOJUT MPOIIECC Mepeaayn NEKTPOHOB KaTHOHAM
U3 pacTBOpa WU paciuiaBa, O3TOMY KaTOJ SBJSIETCS BOCCTAHOBUTENEM;
2. Ha KaTo/ie MPOUCXOTUT OKHUCIICHHE KaTHOHOB U3 pacTBOpa WU paciuiaBa
3. Ha aHO/Ie TPOUCXOIUT OKHCIICHNE AaHHOHOB U3 pacTBOpa WX pacijiaBa
4. Ha aHOZIe TPOUCXOJIUT OTAaYa ANEKTPOHOB aHHOHAM, [TO3TOMY aHOJI SIBJIIETCA OKUCIUTETIEM
2. 3akoHBl 9JeKTpoiu3a ObUTM CcHOPMYIUPOBaHBI, Ojaromapss Hay4YHbIM paboTawm,
BBITIOJTHEHHBIM:
1. D. Pe3epdopmom B Hauane XX Beka
2. M.H. Kyty3oBeiM B 1812 rogy
3. M. ®apaneem Bo Bropoii nojoBruHe XIX Beka
4. Apucrorenem B III B. 70 H.5.
Pazoen 9. Koppo3zua memannos. Memoowl 3auiumol Memasnoe om KOppo3uu.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Kak mpomcxomutr armocdepHass KOppo3us Kele3a, MOKPBITOrO CIIOEM HHKEIs, €CIH
MOKPBITUE HAPYIIEHO?
1. koppoaupyeT NOKPHITHE
. pa3py1arTcs 06a Merasia
. KOpPOAUPYET 3KEJe30
. HE U3MEHSETCS HH JKeJIe30, HU HUKEIh

W N

2. Kaxoil U3 METaJIJIOB MOKET CIIY’KUTh aHOAHBIM IOKPBITHEM ISl HUKETS?
. Melb
. CBUHEL
. cepedpo
. XpoM

W N =

Pazoen 10. IIpomesricymounaa ammecmayusn
Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Ounas popma obyuenus, Ilepeswiti cemecmp, 3auem
Koumponupyemvie MJ[K: VK-1.1
Bonpocsl/3ananus:

1. Bompock! k 3auety
Bormpocsl k 3agety
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1. OcHOBHBIE BUBI KOPPO3UH METAUIOB. DIEKTPOXUMHUUYECKAs] KOPPO3HS JKEIE3HON apMaTypbl BO
BJIQXKHOM BO3JIyXe€.

2. CriocoObl BEIPaKEHUS KOHIIEHTPAIIUH PACTBOPOB.

3. OCHOBHBIE MOHATHUSI XUMHUU: aTOM, MOJIEKYJa, XUMAYECKHUM AJIeMEHT. BeliecTBo, MOk, MOJIIpHAst
Macca, SKBUBAJICHT, MOJISIPHAsl Macca HKBUBAJICHTOB.

4.CrenieHb AJIEKTPOJMTUYECKOM aucconuanuu. @akTophl, BIUSIONINE HA BEJIMYUHY CTEIEHU
nuccouuanui. CuiibHbIe U cinalble anekTponuTsl. [IpuBenuTe npumepsl.

5. OCHOBHBIE CTEXMOMETPUUECKUE 3aKOHbI XUMUU: 3aKOH COXPAHEHHUS MAacChl U YHEPIHH BEIECTBA
(coBpemenHasi GOpMYJIMPOBKA), 3aKOH TTOCTOSIHCTBA cocTaBa XxuMmuueckux coenuuenuid K. [pycra,
3aKOoH KparHbIx oTHomeHui (J[./lanproHa), 3akoH oObeMHBIX oTHomeHmi (Ieii-Jlroccaka), 3akoH
ABOTaipo ¥ CJICICTBUE U3 3aKOHA, 3aKOH SKBUBaJIeHTOB (Y. BomiacToHa).

6. OO01mast XxapakTeprucTUKa METauIoB, (PU3MYECKHE CBOMCTBA. 3aBUCHMOCTh CBOWCTB METAJJIOB OT
UX TojoxeHus B nepuoguyeckon cucrteme J[. M. MenneneeBa BHyTpeHHee CTpOoeHHE METAIIOB.
Maruuii. du3ndeckne 1 XMMHYSCKHE CBOMCTBA, COSTUHEHMS.

7. Knmaccudukanuss HEOpraHMIECKUX COCTUHEHUN.

8. PactBoprl. CriocoObI BBIpa)KEHHS COCTaBa PACTBOPOB: MOJIApHAs, MOJISIPHAs KOHIIEHTPAIUs
SKBHMBAJIEHTOB, MOJISIILHOCTh, MAaccoOBast OJIsl, TUTP

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

10. IIporonno-nevitponnas teopusi [[.JI. MBanenko wu E.H. T'amona. KsanTOBBIE uMCIHA.
JIBoiicTBeHHass mpupona 3iekTpoHa. CrocoObl M300pa)keHUsi SIEKTPOHHOM CTPYKTYphl aTOMOB
AIIEMEHTOB.

11. AmtomuHMI. XUMHYECKHE CBOMCTBA, €0 COeMUHECHUSI. AM(POTEPHOCTh OKCHUIOB M THAPOKCUIOB
ATIOMHUHHSL.

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

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

14. Metannel U HEMETaUIbl, UX IIOJIOKEHHWE B TNEpUoaAMYecKoil cucteMe. OCHOBHBIE CBOWMCTBA
JIEMEHTOB — AaTOMHBIM  paauyc, OSHEprus HOHU3alUHU, CPOACTBO K  DJJIEKTPOHY U
ANIEKTPOOTPULIATEIBHOCTh, BO3MOXKHBIE CTENEHU OKHCIEHHS, OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIC
CBOMCTBa 3JIEMEHTOB. l3MeHEHHe CBOWCTB A2JIEMEHTOB B Iepuomax u rpymnmax. OoOmeHaydyHoe
3HAYEHHE TEPUOJMYECKOTO 3aKOHa M TEPUOIUYECKOM CHUCTEMbl XHMHUYECKHUX DIIEMEHTOB
J.M.Menneneena.

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

16. Tunsl XUMHYECKOW CBSI3U: KOBaJICHTHAs, HOHHAs, MeTamndeckas. Paboter JIprouca, I'eittiepa,
Jlongona, IlonuHra m Ip. B yUeHUM O XUMHUYECKOM CBsi3u. MoHHas CBsA3b, €€ mpupoja, MOHHBIC
KpucTasuibl. Kpuctananyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTBA.

17. KoBanmeHTHass CBsI3b, €€ MPUPOJA M MEXaHW3M 00pa3oBaHUS. MeTOJ BAJICHTHBIX CBS3EH.
CriocoOnl M300pakeHHsI KOBAJICHTHBIX CBS3E€H, CBOMCTBA KOBAJCHTHBIX CBS3CH: JJIMHA, DHEPTUs,
HACBILLIEHHOCTb, HaNpaBIeHHOCTh. [loHsTHE O THOPUAN3AIIUN ATOMHBIX OpOUTANIEH. G U T — CBS3H.
Pa3HOBHIHOCTH KOBAJIGHTHOM CBSA3HM — HEMOJSIpHAs, TOJISIpHAs, JOHOPHO-AKIIETITOPHAS.

18. Kommiekcubie coequnennss KC. Koopnunarmonnas teopust Bepuepa. Metoasl nonyyenust 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. TUIBl KOMIUIEKCHBIX COEIMHEHHMI. 3HAUEHHE KOMIUIEKCHBIX COCIMHEHHM B XUMUH,
OMOJIOTHH, CETHCKOM XO3SIIICTBE U TEXHHUKE.

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

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

21. T'anbpBaHOKOPPO3US, MPUYMHBI €€ BO3HUKHOBEHMS. Koppos3us criaBa adlOMUHUS M MEIH B
pas3nuuHbIX cpeaax. [IpuBenure cxembl. YKaXHUTe MEPBUYHBIE M BTOPUYHBIE MPOLECCHI, MPOTYKTHI
KOPPO3HH.
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22. Atomusbie sigpa. Ix cocrtaB. M3otonsl. M3006apel. KBanToBbie uncna. CocTOsTHUE DIIEKTPOHOB B
aTome.

23. Bopna kak pacTBoputenb. BpeMeHHas v MOCTOsTHHAS KECTKOCTh BO/bl. CITOCOOBI €e yCTpaHeHHs.
24. Kak u3MeHsIeTCAd BOCCTAHOBUTENbHAA aKTUBHOCTh MeTallioB II-A moarpynmnel? Kak usmensercs
OCHOBHOU XapakTep OKCHJIOB U TUAPOKCHIOB ATHX METAIJIOB?

25. OCHOBHBIE MOJOKEHHS TEOPHUH IEKTpoIUTHUUECKOM aucconmannu C. Appenuyca. ['uaparamus u
nuccounanys. MoHHbIE paBHEHUS pEaKIIHil.

26. OKucauTEenbHO-BOCCTAaHOBHUTENbHBIE peakuuu. Tumsl OBP. Baxueimwue oxuciurenn 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 OKHCIECHUSA. BaleHTHOCTh
AIIeMEHTOB. AMOp(HOE M KpUCTAINYECKOE COCTOSHUE BellecTBAa. XMUMHUYECKasl CBA3b B TBEPABIX
Tenax. XUMHUYecKasi CBsI3b B TIOJTYIIPOBOJAHUKAX U IUAJIEKTPUKAX.

29.KaronHble ¥ aHOAHBIE TOKPHITHS. [IpOMYKTBI 3JIEKTPOXMMUYECKON KOPPO3UH.

30. TajpBaHMYECKHMIA TIOMYDJIEMEHT, TajJbBaHUUECKUH »dieMeHT Tumna Jlanmdnsa-SAkodu, ero
ycrporctBo. YpaBHenue Hepucra. Hanpsbkenue '3, ero usmepenue.

31. Dueprerndeckne 3>(PQPEKTbl XUMHUYECKHX peaknuil. BHYTpeHHSS SHEpruss W DHTAIBIUS
oOpa3zoBaHMs XUMHUYECKHX coenuHeHuid. Tepmoxumus. [lepBoe Hayano TEpMOAMHAMHUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €TO 3HAYEHUE U IPUMEHEHHUE.

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

Karonnas 3ammra. MTHTHOUTOPEI KOPPO3HH.

33. Juccommanus Bonmbl. MoHHOE mpom3BeneHue Boabl. Bomopomusiii mokaszarens. CrocoObl ero
OTIpe/ieTICHUSI.

34. Bropoe Hayano TEPMOJMHAMHUKH. ODHTPOINHUS M €€ U3MEHEHHE B XUMHUUYECKHX Mpoleccax.
Oneprusi [m60ca. YcimoBue camMOMpOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX peakiuil. PacueTs
M3MEHEHUN OSHTponmuM W HHepruu [ubbca 11 ompeneneHus HampaBIEHHOCTH MPOTEKAHUS
XUMHUYECKHUX MPOLECCOB.

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

36. DOueprerudeckne 3(PPEKTbl XUMHUYECKHX peaknuil. BHYTpeHHSST SHEpruss W DHTAIBIUS
o0pa3zoBaHMs XUMHUYECKHX coenuHeHuid. Tepmoxumus. [lepBoe Hauano TepMOAMHAMHUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €TO 3HAYEHUE U IPUMEHEHHUE.

37. Bropoe Hayano TEPMOJMHAMHUKH. ODHTPOINHUS M €€ W3MEHEHHE B XUMHUYECKHX Mpoleccax.
Oneprusi [m60ca. YcimoBue camMOMpOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX peakmuil. PacueTs
M3MEHEHUN OSHTponmuM W HHepruu [ubbca 11 ompeneneHus HampaBIEHHOCTH MPOTEKAHUS
XUMHUYECKHUX MPOLECCOB.

38. DAeKTpo- U MPOTEKTOPHAS 3alIUThl METAIOB OT KOPpO3uH. CXeMbl, SJIEKTPOHHBIE YPABHEHHUS
npoueccoB. Kakoit meramn 1enecooOpa3Hee BbIOpaTb B KauecTBE MPOTEKTOpa JUIsl 3aIMTHI
COOpY>KEHUM, BO3BOIMMBIX B MOPCKOU BojiE?

39. Dueprus ['mb66ca u ee CBiI3b C SHTAIBIIHUEH W SHTpONHUEH. TpeTbe Hadago TEPMOIUHAMUKH.
[ToueMy HEBO3MOKEH BEUHBIN IBUTATENb?

40. TTonatue 00 AMEKTpoAaX U IEKTPOAHBIX MmoTeHInanax. CTaHIapTHBIA BOAOPOIHBIN JIEKTPO/I.
Psan crangapTHBIX AJIEKTPOIHBIX OTEHIUANIOB. YpaBHeHue HepHcTa. ['anbBaHUYECKHE TIEMEHTHI.
41. BydepHbie pacTBOPHI U UX OMOJIOTMYECKOE 3HAUCHHE.

42. Tumbl XUMHUYECKOM CBSI3M: KOBAJICHTHAsI, MOHHAs, MeTayuindeckas. Paborer JIstouca, ['eiitiiepa,
Jlongona, IlonuHra m p. B yUeHHUM O XUMHUYECKOW CBsi3u. MoHHas CBsA3b, €€ mpupoga, MOHHBIC
KpucTasuibl. Kpuctannuyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTBA.

43.Koppo3usi TEXHHUYECKOTO >KeJie3a B PA3IMYHBIX CpeAax W METOHbl 3alUThl €r0 OT KOPPO3HH.
Coenunenus xenesa. CruiaBel jkene3a. YyryH u cTalb.

44. B KakoM COCTOSIHUU (B KPUCTAITMYCCKOM WIJIM MApOOOpa3HOM) DHTPOMUsS | MOJb BeElIecTBa
OoJbIIIe TpU TOM ke TeMriepatype? OTBET MOTHBUPYHTE.

45. Karomuele M aHOJHBIE MOKPBHITHS AJIS 3alIUTHl METAUIOB OT KOPPO3UMH B CTaTUYECKUX U
OUHAMHUYECKHUX ycnoBHUsaX. COCTaBbTE CXeMy KOPPO3UU XPOMUPOBAHHOTO U HUKEIHUPOBAHHOTO
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Kejeza ¢ HapyLICHHUSIMU MOKPBITUM MPH KOHTAKTE C BOJOM.

46. Kakue cnencrBua u3 3akoHa [.M. I'ecca Bbl 3HaeTe, U Kakoe MPAKTHYECKOE 3HAUCHHE OHU
MMEIOT?

47.Karanus. Teopusi roMOr€HHOTO Karanu3a. Teopusi TeTepOreHHOro Karaan3a.

48. ChopmynupyiiTe U HATUIIUTE MaTEMaTHYECKOE BhIpakeHHE | 3aKkoHa TEpPMOIMHAMHKH, YKa3aB
(bu3nYeCcKUil CMBICT BXOJSAUINX B HETO BEJIUYHH.

49. Kakue peakiuy Ha3bIBAIOTCS OO0paTuMbIMU W HeoOparumbiMu? [IpuBenuTe mpUMeEphl TaKUX
peakuuii. YTo Takoe XMMUYECKOE PAaBHOBECHUE U TTIOUEMY OHO HA3bIBACTCS TMHAMUYECKUM ?

50. Hammmure MaremaTudeckoe BbIpakeHue [[-3akoHa TepMOAMHAMUKH JIE HEOOPaTMMOTO H
00paTuMOro MpoleccoB, yka3aB GU3NYECKUNA CMBICT BXOJIAIINX B HETO BEJIUYHH.
51.HanpaBineHHOCTh NPOLIECCOB B MpHpoAe. BTopoil 3aKk0oH TepMOAMHAMUKH.

52. ®aKkTOpkl, BIUAIONIME HA AKTUBHOCTh KaTAIM3aTOPOB XUMUYECKUX PEAKIUH.

53. CBoiicTBa pacTBOPOB HEIEKTPONUTOB. KumneHue u 3amep3aHue pacTBOPOB. 3akoHBI Payss.
AHTUPPU3BI.

54. KucnoTsl, ocHOBaHUs, coii U ampoTepHbie coenuHeHus B cBete TIJ]. HeobpaTtumelie peakiun
MOHHOTO OOMEHa, UX THUIIBI.

55. O6paTUMOCTh XUMHUUYECKUX PEaKIMi. XUMHUYECKOE PABHOBECHE B TOMOTEHHBIX U T€TEPOTeHHBIX
cuctemax. CocTosiHME JIMHAMHYECKOTO XHMHUYECKOrO paBHOBECHS, YCJIOBHS M NPU3HAKU
pPaBHOBECHOTO cOCTOsiHMS. KOHCTaHTa XUMHYECKOrO paBHOBECHS, €€ pOJb B  OIICHKE
HANpPaBJIEHHOCTH XUMHUYECKUX peakiuil. CMmellleHne paBHOBECHS MPU U3MEHEHHUU KOHIIEHTpAIUU
pearupyrommx BemecTs, Temneparypsl U aaBieHud. [Ipunnun Jle - [llatense. Ponb npeacTaBienmit
0 XMMHYECKOM PaBHOBECUU B MIOHUMAHUM U OIICHKE XUMUYECKUX U OMOIOTHYECKUX MPOLECCOB.

56. OcHOBHbIE TOHATUS TUTPUMETPUHM - TUTPOBAHUE, TUTPAHT, TOYKA SKBUBAJIEHTHOCTH (€€
(¢buKkcupoBaHWE XUMHUYECKUMHU METOJIaMH, (U3MKO-XUMUYECKUMU MeTonaMu). KoneuHas Touka
TUTPOBAHUS, CTETIEHb OTTUTPOBAHHOCTH, KpUBasi TUTPOBAHUS, aIMKBOTa (onpezenenus). OCHOBHOE
ypaBHEHHE THUTpUMETpUHM. MolgpHas KOHIIEHTpalusi SKBUBaJeHTa. TpeOoBaHMS K pPEaKIHUSIM B
TUTPUMETPUYECKOM aHaJIU3E.

3aounas gpopma ooyuenus, Ilepswiii cemecmp, 3auem
Konmponupyemvie M/[K: VK-1.1
Bonpocsl/3ananus:

1. Bonpock! k 3a4eTy
Bompocsl k 3agety
1. OcHOBHbIE BUABI KOPPO3HH METAIIOB. DJIEKTPOXUMHUECKAs] KOPPO3Us JKEJIE3HOW apMaryphl BO
BJIQ)KHOM BO3JlyXE€.
2. Crioco0Obl BBIpayKeHHsI KOHLIEHTPAIIMH PACTBOPOB.
3. OCHOBHBIEC TTOHATHUSI XUMUU: aTOM, MOJIEKYJla, XMMUYECKUN 37IeMeHT. BeriecTBo, MoJib, MoJsipHast
Macca, SKBUBAJICHT, MOJISIpHAsI MAacCa SKBUBAJICHTOB.
4.CteneHb AIIEKTPONUTHYECKONM aAucconnanuu. DakTopbl, BIMSIOUIME HA BEJIWYUHY CTEIECHU
nucconuanui. CUIIbHBIE U cna0ble AMeKTponuThl. [IpuBenuTe mpumMepsl.
5. OCHOBHBIE CTEXMOMETPUUECKUE 3aKOHbI XMMUU: 3aKOH COXPAHEHHUs MAacChl U SHEPIMH BELIECTBA
(coBpemeHHasi pOPMYIIUPOBKA), 3aKOH MOCTOSIHCTBA cocTaBa xumudeckux coenunenuit XK. [pycra,
3akoH KpaTHbiX orHomeHu# (J1./lanprona), 3akoH o0bemHBIX oTHOmIeHu (Ieit-Jlroccaka), 3akoH
ABoraapo u cieCTBHE U3 3aKOHA, 3aKOH 3KBHUBaJICHTOB (Y. Boiactona).
6. OOrmmast xapakTepucTUKa METAJUIOB, (PU3NUECKUEe CBOWCTBA. 3aBUCUMOCTH CBOMCTB METAIJIOB OT
UX TOoNoXkeHus B nepuoguueckor cucreme J[. M. Menneneesa BHyTpeHHee CTpOEHHE METAILIOB.
Marnuii. dusnyeckre 1 XUMHYECKHUE CBOMCTBA, COCANHCHUS.
7. Knaccudukanyss HeOpraHMYECKUX COCTUHEHUH.
8. PactBophl. CriocoObl BBIpaXKEHHS COCTaBa PACTBOPOB: MOJISIPHAs, MOJSPHAs KOHIICHTPAIUS
SKBUBAJICHTOB, MOJISUILHOCTh, MacCOBAsl 10JIsl, TUTP
9. IIpupoxnnas Boga. Crounsie BoAbl. OCOOEHHOCTH XMMHUYECKOTO COCTaBa MPHUPOIHBIX U CTOYHBIX
BoJl. JKecTkocTh BOAbI, €€ BUJIbl. Bomonoaroroska.
10. IIporonno-ueitrponnas teopus JI.JI. HMBanenko u E.H. Tanona. KBaHTOBBIE umcna.
JIBoiicTBeHHAs MpUpo/a 3MeKTpoHa. CriocoObl H300paKeHHUsT AIEKTPOHHOM CTPYKTYpPhI aTOMOB
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AIIEMEHTOB.
11. AmtomuHMI. XUMHYECKHE CBOMCTBA, €r0 COeMUHECHUs. AM(POTEPHOCTh OKCHUIOB M THAPOKCHUIOB
AIIOMHUHHSL.

12. Jlucconmanus Bonbl. MoHHOE mpowm3BeneHue Bombl. Bomopomubiii mokaszarens. CrocoObl ero
OTIpe/ieTICHUSI.

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

14. Metannel U HEMETaUIbl, UX IOJIOKEHUE B MNEpUoaHYeckoil cucteMe. OCHOBHBIE CBOWCTBA
JIEMEHTOB — AaTOMHBIM  paauyc, OSHEprus HOHU3aLUH, CPOACTBO K  DJIEKTPOHY U
ANIEKTPOOTPULIATEIBHOCTh, BO3MOXKHBIE CTENEHU OKHCIEHHS, OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHBIC
CBOMCTBa 3JIEMEHTOB. l3MeHEHHE CBOWCTB AJIEMEHTOB B Iepuomax u rpymmax. OOmeHaydyHoe
3HAYEHHE TEPUOJMYECKOTO 3aKOHa M TEePUOIUYECKOM CHUCTEMbl XHMHUYECKHUX DIIEMEHTOB
J.M.Menneneena.

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

16. Tunsl XUMHYECKOW CBSI3U: KOBaJICHTHAs, HOHHAs, MeTandeckas. Paboter JIprouca, I'eittiepa,
Jlongona, IlonuHra m p. B yUeHUM O XUMHYECKOW CBsi3u. MoHHas CBsA3b, €€ mpupoga, MOHHBIC
KpucTasuibl. Kpuctaminyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTBA.

17. KoBanmeHTHas CBsI3b, €€ MPUPOJA M MEXaHW3M 00pa3oBaHUS. MeTOJ BAJICHTHBIX CBS3EH.
CrocoObl M300pakeHHsI KOBAJICHTHBIX CBS3EH, CBOMCTBA KOBAJCHTHBIX CBS3CH: JJIMHA, DHEPTUs,
HACBILIEHHOCTb, HaNpaBiIeHHOCThb. [loHsTHE O TMOPUAN3AIIUN ATOMHBIX OpOUTANIEH. G U T — CBS3H.
Pa3HOBHIHOCTH KOBAJIGHTHOM CBSA3HM — HEMOJSIpHAs, TOJISIpHAs, JOHOPHO-AaKIIETITOPHAS.

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

19.CunbHble 3MEKTPONUTHI, UX auccounarusa. COCTOSIHUE CHUJIBHBIX AJIEKTPOJIMTOB B pPacTBOpax,
AKTUBHOCTH M KOA(D(PUITMEHT aKTUBHOCTH HOHOB.

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

21. T'anbpBaHOKOPPO3US, MPUYMHBI €€ BO3HUKHOBEHMS. Koppos3us criaBa adlOMUHUS M MEIH B
pas3nuuHbIX cpeaax. [IpuBenure cxembl. YKaXHUTe MEPBUYHBIE M BTOPUYHBIE MPOLECCHI, MPOTYKTHI
KOPPO3HH.

22. Atomusbie siapa. x cocraB. M3otonsl. M3006apel. KBanToBbie uncna. CocTosTHUE DIIEKTPOHOB B
aTome.

23. Bopna kak pacTBoputenb. BpeMeHHas v MOCTOsTHHAS KECTKOCTh BOMbl. CITOCOOBI €e yCTpaHeHHs.
24. Kak u3MeHseTCSd BOCCTAHOBUTENIbHAA aKTUBHOCTh MeTallioB II-A moarpynmnel? Kak usmensercs
OCHOBHOU XapakTep OKCHJIOB U TUAPOKCHIOB ATHX METAIIIOB?

25. OCHOBHBIE MOJOKEHHS TEOPHUH IEKTpoIuTUUECKOM aucconmannu C. Appennyca. ['uaparamus u
nuccounanys. oHHbIe paBHEHUS pEeaKIIHil.

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

27.Quccommarus Boasl. MoHHOE Tipon3BeneHUE Boabl. Bomopoansiii nmokazarens (pH), MeToas! ero
OTIpe/ieTICHUSI.

28.ITapaMeTpbl W CBOWCTBA THUIOB XHUMHUYECKUX CBs3eil. CTeneHb OKHCIECHUSA. BalleHTHOCTh
3IIeMEHTOB. AMOp(HOE M KPUCTAUINYECKOE COCTOSHUE BellecTBAa. XMUMHUYECKasl CBA3b B TBEPABIX
Tenax. XUMHUYecKasi CBsI3b B TIOJTYIIPOBOJAHUKAX U IUAJIEKTPUKAX.

29.KaronHbie 1 aHOAHBIE TOKPHITHS. [IpOMYKTBI 3JIEKTPOXUMUYECKON KOPPO3UH.

30. TajpBaHMYECKHI TIOMYDJIEMEHT, TajJbBaHUYECKUW »dieMeHT Tumna Jlanmdnsg-SAkodu, ero
ycrporctBo. YpaBHenue Hepucra. Hanpspkenue '3, ero usmepenue.

31. Dueprernveckne >(PPEKTbl XUMHUYECKHX peaknuil. BHYTpeHHSS SHEpruss W DHTAIbIUS
o0pa3zoBaHMs XUMHUYECKHX coenuHeHuid. Tepmoxumus. [lepBoe Havano TEpMOAMHAMHUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €TO 3HAYEHUE U IPUMEHEHHUE.

32. 3amuTa MEeTauIoB OT Koppo3uu. Paznuuneie Buabl moKpbITUid. [IpoTekTOpHas 3ammura.
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Karonnas 3ammra. MTHTHOUTOPHI KOPPO3HH.

33. Juccommanus Bonmbl. MoHHOE mpowu3BeneHue Boabl. Bomopomubiii mokaszarens. CrocoObl ero
OTIpe/ieTICHUSI.

34. Bropoe Hayano TEPMOJMHAMHUKH. ODHTPOINHUS M €€ U3MEHEHHE B XUMHUYECKHX Mpoleccax.
Oneprusi [m60ca. YcimoBue camMOMpOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX peakiuil. PacueTs
U3MEHEHUN OHHTponmuM W HHepruu [ubbca I ompeneneHus HampaBIEHHOCTH MPOTEKAHUS
XUMHUYECKHUX MPOLECCOB.

35. CKOpOCTh XMMUYECKUX PEAKLUMN U €€ 3aBUCUMOCTh OT KOHLIEHTPAIMU U TEeMIEparyphl. 3aKOH
nerictyronmux macc K. I'ympaoepra u I1. Baare. KoHcTaHnTa CKOpOCTH XMMHUYECKOW pEaKIUH, €€
¢dbuzuaeckuii cMmpici. 3akoH Baut-Iodda. Dueprus akTuBaiuu.

36. DOueprerudeckne d3(PPEKTbl XUMHUYECKHX peaknuil. BHYTpeHHSS SHEpruss W DHTAIbIUS
oOpa3zoBaHMs XUMHUYECKHX coenuHeHuid. Tepmoxumus. [lepBoe Hayano TepMOAMHAMHUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €TO 3HAYEHUE U IPUMEHEHHUE.

37. Bropoe Hayano TEPMOJMHAMHUKH. ODHTPONHUS M €€ W3MEHEHHE B XUMHUYECKHX Mpoleccax.
Oneprusi [m60ca. YcimoBue camMOMpOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX peakmuil. PacueTs
W3MEHEHUN OSHTponmuM W HHepruu [ubbca 11 ompeneneHus HampaBIEHHOCTH MPOTEKaAHUS
XUMHUYECKHUX MPOLECCOB.

38. DAeKTpo- U MPOTEKTOPHAS 3alIUThl METAJIOB OT KOPpO3uH. CXeMbl, SJIEKTPOHHBIE YPABHEHHUS
npoueccoB. Kakoit meramn 1enecooOpa3Hee BbIOpaTb B KauecTBE MPOTEKTOpa JUIsl 3aIUTHI
COOpY>KEHUM, BO3BOIMMBIX B MOPCKOU BojiE?

39. Dueprus ['mbG6ca u ee CBiI3b C SHTAIBIIMEH W SHTpomNHEH. TpeTbe Havago TEPMOIUHAMUKH.
[ToueMy HEBO3MOKEH BEUHBIN IBUTATENb ?

40. TTonarue 00 AMEKTpoAAX U IEKTPOAHBIX mMoTeHInagax. CTaHIapTHBIA BOAOPOIHBIN JIEKTPO/I.
Psan crangapTHBIX AJIEKTPOIHBIX MOTEHIUANIOB. YpaBHeHue HepHcTa. ["anbBaHUYECKHE TIEMEHTHI.
41. BydepHbie pacTBOPHI U UX OMOJIOTMYECKOE 3HAUYCHHE.

42. Tumbl XUMHUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, MeTayuindeckas. Paborer JIstouca, ['eiitiiepa,
Jlongona, IlonuHra m Ip. B yUeHUM O XUMHUYECKOM CBsi3u. MoHHas CBsA3b, €€ mpupoja, MOHHBIC
KpucTasuibl. Kpuctananyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTBA.

43 .Koppo3usi TEXHUYECKOTO >Kejie3a B PA3IMYHBIX CpeAax W METOHbl 3alUThl €r0 OT KOPPO3HH.
Coenunenus xenesa. CruiaBsel xkene3a. YyryH u cTalb.

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

45. Karomuele M aHOAHBIE MOKPBHITHS MAJIS 3alIMTHl METAUIOB OT KOPPO3MH B CTaTUYECKUX U
OUHAMHUYECKNX YycioBUAX. COCTaBbTE CXeMy KOPpPO3MM XPOMHPOBAHHOTO W HHUKEITUPOBAHHOTO
kKejeza ¢ HapyLICHHUSIMU MOKPBITUM MPH KOHTAKTE C BOJOM.

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

47.Karanus. Teopusi roOMOr€HHOTO Karanu3a. Teopusi TeTepOreHHOro Karaan3a.

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

49. Kakue peakiuy Ha3bIBAIOTCS OOpaTuMbIMU W HeoOparumbiMu? [IpuBemuTe mpUMeEphl TaKUX
peakuuii. YTo Takoe XMMUYECKOE PAaBHOBECHUE U TTIOUEMY OHO HA3bIBACTCS TMHAMUYECKHUM ?

50. Hammmure MaremMaTudeckoe BbIpakeHue [[-3akoHa TepMOAMHAMUKH i1 HEOOPaTMMOTO H
00paTuMOro MpoleccoB, yka3aB GU3NYECKUNA CMBICT BXOJIAIINX B HETO BETUYHH.
51.HanpaBineHHOCTh NpOLIECCOB B MpHpoAe. BTopoil 3akoH TepMOAMHAMUKH.

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

53. CBoiicTBa pacTBOPOB HEIEKTPONUTOB. KumneHue u 3amep3aHue pacTBOPOB. 3akoHBI Payss.
AHTUPPU3BI.

54. KucnoTsl, ocHOBaHUs, coiiu U ampoTepHbie coenuHeHus B cBete TIJ]. HeoOpaTtumelie peakiun
MOHHOTO OOMEHa, UX THUIIBI.

55. O6paTUMOCTh XUMHUYECKUX PEaKIMi. XUMHUYECKOE PABHOBECHE B TOMOTEHHBIX U T€TEPOTeHHBIX
cucremax. CocTosHME JMHAMHYECKOTO XHMHUYECKOTO paBHOBECHS, YCJOBHS M NPU3HAKU
pPaBHOBECHOTO cOCTOsiHMS. KOHCTaHTa XUMHYECKOTO paBHOBECHS, €€ pOJb B  OIICHKE
HANpPaBJIEHHOCTH XUMHUYECKUX peakuuil. CMmellleHne paBHOBECHS MPU U3MEHEHUU KOHIIEHTpALUU
pearupyrommx BemecTs, Temneparypsl U gasienus. [Ilpunnun Jle - llarense. Ponbs npeacTaBieHmit
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0 XMMHYECKOM PaBHOBECUU B IOHUMAHUH U OIICHKE XUMUYECKUX U OMOIOTHYECKUX MPOLECCOB.

56. OcHOBHbIE TOHATUS TUTPUMETPUMU - TUTPOBAHUE, TUTPAHT, TOYKA DSKBUBAJIEHTHOCTH (€€
(¢buKkcupoBaHHE XUMHUYECKUMHU METOJIaMH, (U3MKO-XUMUYECKUMU MeTonaMu). KoneuHas Touka
TUTPOBAHUS, CTETIEHb OTTUTPOBAHHOCTH, KPUBasi TUTPOBAHUS, aIMKBOTa (onpezenenus). OCHOBHOE
ypaBHEHHE THUTpUMETpUH. MolgpHas KOHIIEHTpalusi SKBUBaJeHTa. TpeOoBaHMS K pPEaKIHUsIM B
TUTPUMETPUYECKOM aHAIIU3E.

3aounas ghopma obyuenus, Ilepsviii cemecmp, Konmponvnas paboma
Koumponupyemwvie U/IK: VK-1.1
Bomnpocwi/3ananus:

1. KonTponpHas padora Ne |

Bapuant Nel5
1. Ykaxxure KOMILIEKCOOOpa3oBaTelb, OMPEICIUTE €ro CTENeHb OKUCICHHS U KOOPAMHAIIMOHHOE
gyucio B komiuiekcHoM coeauHenuu [Pt(NH3)6]Cl4, onpenenuTe 3apsi KOMIZIEKCHOTO HOHA.
Hanummure ypaBHenue auccounuanuu KC u BbIpakeHHE KOHCTAaHThl HECTOMKOCTH KOMILJIEKCHOTO
HOHA.
2. DHI0TepMHUYEecKas peaklys pa3iokKeHHs MeHTaxjaopuaa Ggocdopa NpoTeKkaeT Mo ypaBHEHHIO:
PCI5(r) = PCI3(r) + CI2(1); H =+ 92,59 x/{x.
Kak Hago n3menuTs: a) remneparypy; 0) JaBieHUE; B) KOHIICHTPAIIMIO, YTOOBI CMECTUTh PABHOBECHE
B CTOPOHY HpsIMOM peakiuu?
3. CocraBbTe 3JEKTPOHHBIE U DJIEKTPOHHO-rpaduueckre (GopMylibl BaJE€HTHBIX 3JEKTPOHOB JUIS
AJIEMEHTOB C MopAakoBbiMU Homepamu 20 u 34. Onpenennte BO3MOXHBIE CTEIIEHU OKHUCIICHHUS B
HOPMaJIbHOM M BO30YKJICHHOM COCTOSHUSAX aToMoB. Kakoil u3 »s1eMeHTOB oOnamaeT Oosee
BBIPQXCHHBIMA METATHYECKUMU CBOMCTBaMU? OTBET 000OCHYMHTE.
4. Kakyro HM3UIYIO CTENEHb OKUCIIECHUS MPOSIBISET 3JIEMEHTHI ¢ OPSIAKOBBIMU HOMepamu 14 u 17 B
coenmuaeHnsXx? CocraBbTe (OPMYJBI COSAMHEHHH BOIOpOJA C JAaHHBIMH JJIEMEHTAaMHU B OTOU
cTerneHu okucieHus. Kak Ha3pIBalOTCS COOTBETCTBYIONINE COSTUHEHUS?
5. B 4em cocTouT sIBIICHHE THOPHAM3AIIMU AJIEKTPOHHBIX OpOWTaNei? YKaXKUTe OCHOBHBIC THIIBI
rUOpUIN3AINY SJIEKTPOHHBIX opOuTaneii. KakoBa ¢opma ruOpuaHbIx 0061aKkoB?
6. CocTaBbT€ YypaBHEHHUs pPEaKIUW TMOJYYEHHS BCEX BO3MOXKHBIX COJIEH MO PEAKIUU MEKIY
ruapokcuaom kaamust Cd(OH)2  wu azornoit kucinoroit HNO3. IIpuBenute Ha3BaHUS MOTYYECHHBIX
conieil. CocTaBbTe YpaBHEHHUS PEaKIMU MEPEBOJa OCHOBHOM COJM B CPEIHIOIO. 7. Kakyto
BBICIIIYIO CTENEHb OKHUCJIEHUS TMPOSBIAET 3JIEMEHTHl C TOPSAKOBBIMH HOMepaMu 26 u 28 B
coemuaeHMsX? CoctaBbTe (POpPMYIBI COCTMHEHHM KHCIOpPOJa C JaHHBIMH JJIEMEHTAaMHU B 3TOH
cTerneHu okucieHus. Kak Ha3pIBalOTCS COOTBETCTBYIONINE COSTUHEHUS?
2. KonrponpHas padora Ne 2

1.CocTaBbTe cXeMy TaJlbBAHHMYECKOTO 3JEMEHTa JJIsl OMpENeNieHUs CTaHAAPTHOTO AIIEKTPOAHOIO
MOTEHI[Maa [IMHKOBOIO AJIEKTPO/A U PACCUUTAINTE €ro HaNpsiKeHue (CT. yCI0BuSs).
2. Kakue mpoliecchl NpOTEKaI0T MPU KOPPO3UH ATIOMUHHUSA B KOHTAKTE C MEJIbIO B IIENIOYHOM cpene?
CocraBbTe JEKTPOHHBIE YPABHEHUS ATUX MPOLECCOB.
3. UeM OTIIMYAIOTCS MPOLIECCHI Y AJIEKTPOOB MPH AEKTPOIN3E BOTHBIX PaCTBOPOB Cyib(ara Meau U
cyne¢ara kanus? Kakue BemecTBa BBACISAIOTCS y KaToAa U aHoja?
4. [TonbepuTe MONEKYISIPHBIC YPABHEHUS K CICIYIONIIM HOHHBIM:
a) Ca2++C032-—CaCO3
6) H2S103+20H-—2H20+S1032-
5. Beruuciure pH u pOH B 0,01 H. pacTBOpe ruapokcua Kaablus (M3BECTKOBBIM pacTBOp), CUUTAS
JTUCCOIMAIINIO TOJTHOM.
6. Kak cmecturcst paBHoBecue peakiuu ruaponusa conu (NH4)2S npu no6asnennun NH4OH « ee
pacTtBopy”?
7. Hanmummre cTpykTypHYIO (hOpMYITy MULIEIUIBI 307151 Trapokcua xenesa(lll), crabunmsupoBaHHOTO
xsnopuaoM xeneza(lll). Kakoit 3apsa MMEIOT KOJUIOUIHBIE YaCTULIbI (TPaHyJIbl) JAHHOTO 3071517
8. 3aKOHUHUTE CIEAYIOLIUE YPAaBHEHUS PEAKIIMNA:

a) Pb+H2S04 (pa36.)—

0) Pb+H2S04 (koH11.) —
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B) Pb+CI2—
9. PactBop, comepxammii 0,512 r HeanexTponauta B 100r 6enzoma CO6HO, xpucramumsyercs npu
5,296 °C. Temmneparypa kpuctayusanuu Oenszona 5,5 °C. Kpuockonmueckas koHcTaHTa 5,1 °.
Boruncnute MONbHYIO MAacCy pacTBOPEHHO TO BEIIECTBA.

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoenas rumepamypa

1. TIECTYHOBA C.A. KommiekcHbie coenuHeHus. KomriekcooOpa3oBaHHE B BOJHBIX
pactBopax: yue0. nocodue / [IECTYHOBA C.A., Kocrenko E.C., Kaitroponosa E.A.. - KpacHoxnap:
,2013. - 152 c. - TekcT: HENOCPEACTBEHHBIN.

2. KAUT'OPOJIOBA E.A. Heopraumueckasi ¥ aHATHTHIECKAs XUMES: yd4e0.-MeTon. mocobue /
KAUT'OPOJIOBA E.A., Cumopoa W.M.. - Kpacnomap: KyO6I'AY, 2017. - 87 c. - Tekcr:
HEMOCPEICTBEHHBIN.

3. TIECTYHOBA C.A. PactBopbl M Jpyrue JAUCHEpCHBIE CHCTEMBI: yueb. mocobue /
INECTYHOBA C.A., Kocrenko E.C., Kaiiroponosa E.A.. - Kpacuonap: , 2013. - 475 c. - Tekcr:
HEIOCPEACTBECHHBIN.

Jlononnumenvuas numepamypa

1. AJIEKCAHZIPOBA D.A. Ananutudeckass XuMus. TeOpeTHYSCKHE OCHOBBI W J1aOOpaTOPHBII
npaktukyM: yue6. mocooue / AJIEKCAHIPOBA D.A., laitnykosa H.I'.. - M.: KonocC, 2011. - 351
C. - 978-5-9532-0742-3. - TekcT: HEMOCPEACTBEHHBI.

2. KOCAHOK H.E. CnpaBounuk mo obmeit u neoprannueckoir xumuu / KOCSHOK H.E.,
Kocrenko E.C., Kaiiroponosa E.A.. - Kpancomap: Ky6I'AY, 2011. - 312 c. - Tekcr:
HEIOCPEACTBECHHBIM.

3. HAYMOBA TI'M. Texnuka BeIeHHS XHUMHUYECKOTO OKCIIEPUMEHTA B JIaOOpaTOpHUH:
yueb.-meron. mocoobne / HAYMOBA I'M., S6nonckas E.K., Kaitroponosa E.A.. - KpacHonap: ,
2013. - 79 c. - TekcT: HEMOCPEACTBEHHBIN.

4. Xwumwus: TEOPETHUYECKHE U CIelUaIbHbIE acmekThl: yue0d. mocobue / KpacHomap: KyOI'AY,
2018. - 189 C. - Tekcr: 3JIEKTPOHHBIN. /! : [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 00ecne4nBaeTcst
AOCTYI 00y4aKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

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

8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
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WNHudopmanmoHHbIe TEXHOJIOTHH, HCTIONb3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Mpolecca
M0 JUCUUIUIMHE TTO3BOJISIOT:

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

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB NMPOMEXKYTOUHOW aTTECTallUU TI0
JTUCLUIUIMHE U PE3YJIBTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBlI;

— OpraHu30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3aAIMH H3y4yaeMOoi HHPOPMAIIUH ITOCPEICTBOM
WCTIOJIb30BaHMs MTPE3CHTALNH, YIeOHBIX (DPUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedenp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCIIeUeHUs:

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, JAOCTYN B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpery
YHHBEPCHUTETA.

Ilepeuens npocpammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
8.4. CnenuajbHbIe NOMELIEHUs, J1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

VYHuBepcuTeT pacmoiaraeT Ha IpaBe COOCTBEHHOCTH WJIM WMHOM 3aKOHHOM OCHOBAaHUU
MaTepualbHO-TEXHUYECKUM oOecreueHneM o0pa3oBaTelbHONH AESTeNbHOCTH (ITOMELIEHUSIMU U
o0opyaoBaHMEM) [UIsl pealu3alld MporpaMMbl OakanaBpuaTa, CHELMINTETa, MarucTpaTypbl IO
brmoxy 1 "Huctumnuasl (Momynu)' w brmoky 3 "lTocymapcTBeHHas wurToroBas arrectamus’ B
COOTBETCTBHUH C YU€OHBIM IJIAHOM.

Kaxnapiii oOydaromuiics B TeueHHUE BCero rmnepuoga oOydeHHs oOecledeH WHAWBUYaTbHBIM
HEOTpaHWYEHHBIM  JOCTYIOM K  DJEKTPOHHOM  HMH(OpPMalMOHHO-00pa30BaTENbHON  cpese
YHHUBEPCUTETA u3 mo0oi TOYKHU, B KOTOPOi1 HMeeTCA JIOCTYII K
WH(pOpPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTH "MHTepHeT", Kak Ha TEPpUTOPUHM YHHBEPCHUTETA,
TaK U BHE ero. YciuoBus il QyHKIIMOHUPOBAHUS 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITH CO3/IaHBI C UCIIOJIb30BAHUEM PECYPCOB MHBIX OpPraHU3aLUM.

JlaGoparopus

132300
bapomerp-anepouns BAM14-1 - 1 mt.
Becs1 anexkrponnsie naboparopusie SHIMADZU - 1 mrt.
Bemanka - 1 mr.
Bemanka 132 - 1 mr.
BormsokHoi mkagd-1 132 - 1 it
BormsokHo# mkagd-2 132 - 1 it
Jocka knaccHasg 132 - 1 mr.
JlaGoparopHsiii cron-1 132 - 1 mr.
JlaGoparopHslii cTon-2 132 - 1 mr.
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JlaGopatopnsrii cton-3 132 - 1 mT.
JlaGopatopnsrii cron-4 132 - 1 mT.
JlaGopatopnsrii cton-5 132 - 1 mT.
JlaGopatopnsrii cton-6 132 - 1 mrT.
[Tapra - 13 mrT.

Croun nox cymibHBIN Kad - 1 mrT.
Cron-morika-1 132 - I wt.
Cron-moiika-2 - 1 mwr.
neHTpudyra ¢ poTopom - 1 mir.
[xad mxuHCOBBINA 132 - 1 mT.
[xad mis cymox - 1 mT.

[xad cymmnsneri HIC-80-01 (200 C) - 1 mT.

OnekrporunTka 132 - 1 mT.

231300
Bemanka 231 - 1 mt.
Breitsoknoit mkad-1 231 - 1 mT.
BriTsoknoit mkad-2 231 - 1 mT.
Hocka-knaccHas 231 - 1 mT.

HaBecHol cymuabHbIN CTENIaX sl TOCYAbl - 2 IIT.

[Tapra - 1 mr.
Cron-naboparopusriii-1 231 - 1 m.
Cron-nabopartopHsiid-2 231 - 1 m.
Cron-naboparopHsiii-3 231 - 1 m.
Cron-morika 231 - 1 mrT.
Cron-mmcbMeHHBIN-1 231 - 1 mT.
Cron-mmmcbMeHHBIN-2 231 - 1 mT.
Cron-mucbMeHHBIN-3 231 - 1 mT.
Cron-nmmcbMeHHBIN-4 231 - 1 mT.
[lxad mxuaCOBBIN-1 231 - 1 mT.
[xad pis cymoxk 231 - 1 mr.
[xad-mxuaCcOBBINA-2 231 - 1 mT.
OnekrporunTka 231 - 1 mT.

232300
Brisoknoit 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 saektp. BIOHIT 1-kan. 5-120 Mk - 1 .

Hocka knaccHasg 232 - 1 mT.

JlaGopatopnsrii cton-1 232 - 1 mT.
JlaGopatopnsrii cton-2 232 - 1 mrT.
JlaGopatopnsrii cton-3 232 - 1 mrT.

HaBecHol cymuabHbIN CTEIIaX sl HOCYAbl - 2 IIT.

[Tapra - 1 mr.

ITnceMennsIit cton-1 232 - 1 mr.
ITnceMenHsIit cTon-2 232 - 1 mr.
ITnceMenHsIit 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 - 1 mT.
[lxad mxuHCOBBIN-4 232 - | mT.
OnekTporunTka 232 - 1 mrT.
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233300
Bechl Shinko HTR-220CE (220r/0.0001r) - 1 mt.
BECHI SJICKTPOHHBIC - | TIT.
Britsoknoit mkad-1 233 - 1 mT.
BriTsoknoi 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 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
[Tucemennsii cton-1 233 - 1 mt.
[Tucemennslit cTon-2 233 - 1 mr.
[Tucemennsiit cton-3 233 - 1 mt.
Cron-moiika 233 - 1 .
Tymb6a metamumueckas-1 233 - 1 mT.
Tymb6a metamumueckas-2 233 - 1 mT.
[lxad mxuHCOBBIN-1 233 - 1 mT.
[lxad mxuHCOBBINA-2 233 - 1 mT.
[lxad mxuHCOBBINA-3 233 - 1 mT.
[xad mis cymoxk 233 - 1 mt.
OnekrporunTka 233 - 1 mrT.

234300
Bemanka 234 - 1 .
Britsoknoit mkad-1 234 - 1 mT.
BriTsoknoit mkad-2 234 - 1 mT.
Hocka knaccHas 234 - 1 mT.
JlaGopatopnsrii cton-1 234 - 1 mT.
JlaGopatopnsrii cton-2 234 - 1 mrT.
JlaGopatopnsrii cton-3 234 - 1 mrT.
JlaGopatopnsrii cton-4 234 - 1 mrT.
JlaGopatopHnsrii cton-5 234 - 1 mT.
Cron nucbMeHHbId-1 234 - 1 mT.
Cron-moiika 234 - 1 mr.
Cron-nucbMeHHbIN-2 234 - 1 mT.
Cron-nucbMeHHbIN-3 234 - 1 mT.
Cron-nucbMeHHbIN-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.
Jocka knaccHas 130a - 1 mT.
JlaGopatopnsrii cron-1 130a - 1 mT.
JlaGopatopnsrii cron-2 130a - 1 mT.
JlaGopatopnsrii cron-3 130a - 1 mT.
JlaGopatopnsrii cron-4 130a - 1 mT.
JlaGopatopnsrii cron-5 130a - 1 mT.
[Tapra - 2 .
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Cron moiika 130a - 1 .
neHTpudyra ¢ poTopom - 1 mir.
OnekrporunTka 130a - 1 mT.

139300

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

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

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 maboparopusie MACCA BK-1500.1 - 1 mT.

BECHI SJICKTPOHHBIC - | TIT.

Bemanka - 1 mr.

rups 200 r - 1 wt.

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

Hocka knaccHasg 139 - 1 mr.

KOHIYKTOMETp - | IT.

Konmykromerp Oxcnept-002-2-6-n  (maruuk  naboparopsid)(UII, matunk  YOII-I1-C)
(OxoHMKCOKCTIEPT),Kabenb ajist mpoBenenus moBepku bIT, MII, PO, ¢ moBepkoii - 1 mT.

MarauTHas Memanka 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 Hatekaremns (s PI'TI) - 1 mT.

criekTpomeTp ar.-abcopoir. MI'A-915 (CnexkrpomeTp atoMmHO-ab6copOImonabii MI'A-915) - 1 mT.

Cron s BecoB 139 - 1 mt.

cron maboparopusiid 139-1 - 1 mT.

cron jaboparopusiid 139-2 - 1 mT.

cron tjaboparopusiid 139-3 - 1 mT.

cton tjaboparopusiid 139-4 - 1 mT.

cton tjaboparopusiid 139-5 - 1 mT.

Cron moiika 139 - 1 mt.

CTOJI MUCbMEHHBIN - 1 TIT.

®otomeTtp "Dkcnepr-003" - 1 mt.

dotometp poroanexrpuuecknii KOK-3-01-"30M3" - 1 mrT.

Hentpudyra 139 - 1 mT.

[lxad BeITSHKHON 139 - 1 T

[IITaTuB ¢ skpaHoM - 1 T

sKkpaH Ha TpeHore Screen Media 153x203 - 1 mT.

anekrporeds SNOL 30/1100 - 1 m.

JIeKIIMOHHBIN 3aI1

412300
akyctudeckas cucrema JBL Control 25, ALTO Mistral 900 - 1 mr.
Hocka yueOnast 412 - 1 mr.
Kadenpa 412 - 1 mr.
JlaGopaTopHBIii CTOJ JIsl AEMOHCTPAIIUU OTBITOB - | IIT.
HOyTOYK Lenovo Z570A 13-2350/4gb/520gb/dvdrw/15.6/gt630m - 1 mrT.
OO6iygarenb-perupKyasaTop Bo3ayxa 600 - 1 mr.
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ITpoektop Epson EB-X06 - 1 mT.

Ckameiika 3-MecTHas - 52 IIT.

Cromur-cucrema HanolibHO-moToiouHast Quattroclima QV-I36FE/QN-I36UE - 1 m.

Cron 3-mecTHbIl - 48 WT.

TpuOyHa noxnamauuka - 1 mr.

9KpaH ¢ anekTporpuBonoM Lumien Master Control 274x366 Matte White FiberGlass - 1 mT.

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPABICHUIO MOATOTOBKUA OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYTOYHOU
arTectalliif, WHBIX (Qopmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLUILIIMHBI
CTPYKTYPUPOBAaH U €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOIUYECKUX YKa3aHHUM JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa U YYEOHBIX MporpaMM MO JTUCIUILIMHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBHINOJHEHa C IIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

10. MeTonn4yeckue peKOMeHIANUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)

JucrummHa "XuMust" BEAETCS B COOTBETCTBUM C KaJICHJIAPHBIM YUEOHBIM IIJIAHOM U PaCIUCAHUEM
3aHATUHN IO HeAensaM. TeMbl TPOBEICHUS 3aHATUN ONPEACIAIOTCS TEMAaTHYSCKUM TUTAaHOM pabodeit
MpOrpaMMBbl TUCIUTUIUHBI.
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