MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

@axynbTeT SHEPreTUKU

XUMHUU
VTBEPXJIEHO
Q) KYOTAY oo manca: oncr
Ny s P - HeKaH
CBEJIEHMA O CEPTUWKATE 3N IlIqueHKO A.A'
Ceptugukar:  2a00000aef73d4a5010a7c08a3000200000aef
Bnagenew;  LLiesuenko AHpeii AHpeesiny 22042026

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

PABOYAS ITPOT'PAMMA JUCHHUIIJIMHBI (MO YJIS)
«XHUMUSA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 35.03.06 Arpoun:xeHepus

HanpasnenHocTs (poduiib)IOAr0TOBKH: DIEKTPOOOOPYIOBAHUE U SJIEKTPOTEXHOIOTHH

KBanudukanus (creneHb) BbITyCKHUKA: OaKaiaBp
®opMbl 00y4eHUsI: OYHAsI, 3a04HAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 rona
3aounas popma oOyuenus — 4 roga 10 mecsma(-eB)

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.u4.
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Pa3padoruukmu:
Honenr, kapenpa xumun [1laGanosa 1.B.

Pabouas mporpamMMa AUCIUILTUHBI (MOIYJISA) COCTABICHA B COOTBETCTBHHU C TpeboBaHusmMu OI'OC
BO 1o mnanpasinenuto mnoarotoBku 35.03.06 ArpouHkeHepus, YTBEPKICHHOIO IPUKA30M
Muno6puaykun ot 23.08.2017 Ne 813, ¢ yueToM TpyAOBBIX (YHKIHMH HpodecCHOHATBHBIX
crangaptoB: "Creuuanuct B 00JIACTH MEXaHU3AIMH CEJIbCKOTO XO3SHCTBA", yTBEpKIEH MPUKA30M
Muntpyna Poccun ot  02.09.2020 Ne  555m; "CneuManuct 10  NPOEKTUPOBAHUIO
aBTOMaTHU3MPOBAHHBIX CUCTEM YIPABIEHUS TEXHOJOTMYECKUMU IIpolieccaMu’”, yTBEPKIAEH IPUKAa30M
Muntpyna Poccun ot 12.10.2021 Ne 723H.

CornacoBanue U yTBepkKACHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 XuMnu 3aBeyIOIIHi Kaitroponosa E.A. Commmacoano [21.04.2026, Ne 8
kadenpoii,
PYKOBOAUTEH
Moapa3eseH s,
peanu3yomero
OIl
2 daxynbreT IIpencenarens Crpmxxos 1.T. CornacoBano |24.04.2026, Ne 8
SHEPreTUKU METOANYECKON
KOMHUCCHU/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocCBOEHUS AUCHUIUIUHBI - (popMupoBaHHMe y OakanaBpOB 3HAHUH O XMMHUYECKHX
CBOMCTBAaX KOHCTPYKIIMOHHBIX MaTepHuajoB HA OCHOBE METAJIJIOB, CINIABOB U MOJIMMEPOB U3 KOTOPBIX
M3TOTOBIIAIOTCS. aBTOMOOWMIIM, TPAKTOPbI, MOTOIUKIIBI, aBTOMOOUJIBHBIE U TPAKTOPHbIC MPUIEHHI U
MOJYIIPULICTIBI; Ha3eMHBIE TPAHCIOPTHBIE CPEACTBA C KOMOWHUPOBAHHBIMHM SHEPreTUYECKHUMHU
YCTaHOBKaMH; 3HAaHUE CIIOCOOOB 3alIMThl WX OT KOPPO3UH; IPOLECCOB, NPOUCXOIAINX B
arpecCUBHBIX  Cpelax; CBEIGHHH O cocTaBe M CBOMCTBaX  TOIUIMBHO-CMAa304HBIX
MaTepHuajoB;COBPEMEHHBIX METOAAaX aHalM3a KOHCTPYKIMOHHBIX MAarTepuaioB U IKHUJIKOCTEH,
NPUMEHSEMBIX B TEXHHYECKHMX CHCTEMax; CIoco0ax 3alluThl OKPYXKAloIEH cpeasl, KOTOphIE
HEOOXOIUMBI JJISl CO37aHUsI HABBIKOB A(P(PEKTUBHOTO MCIOIb30BAHUS U CEPBUCHOTO OOCITYKUBAHUS
aBTOMOOMJICH U TPAKTOPOB

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- - copMUpOBaTh 3HAHUS O METOAAX 3aUIUTHl OT KOPPO3UU KOPIYCOB M JieTajeil aBToMoOuieH,
TPaKTOPOB U C/X. TEXHUKH,

- OCBOUTH METOJIbl MPUTOTOBJICHUS PACTBOPOB KHCIOT, IIENOYel, aKKyMYJISTOPHBIX >KUIKOCTEH,
aHTU(PPU30B U MOIOIIUX PACTBOPOB,

- M3Y4YUTh METONbl aHalli3a COCTaBa MaTepuaia, TOIUIMBA, aHTH(pU3a M JPYruxX BEUIECTB,
UCIIOJIB3YEMbIX B aBTOMOOWIISIX Ha OCHOBAHMM MaTepHaliOB, MPEACTABICHHBIX MMPOU3BOIUTENEM, a
TaK)kK€ METOJaMH KauyeCTBEHHOTO aHajM3a CHEIHaJIbHBIX KUAKOCTEH JJisi aBTOMOOUIIEH B MOJEBBIX
YCIIOBUSIX,

- UMETh TMpeACTaBICHUE 00 aJBTEPHATHBHBIX BUAAX aBTOMOOMJILHOTO TOTUIMBA (Ta3, OMOTOILIMBO),
MEPBUYHBIX UCTOYHUKOB TOKa, XUT, akkymynsTopax, 0 METoAaX AIEKTPOXUMHYECKOM 0O0pabOTKH
METaJVIOB M CIJIaBOB, HAHECEHHs TaJIbBAHOMOKPBITHM B PEMOHTE aBTOMOOWJIEH, TPAaKTOpPOB U
CEJIbCKOXO3SIICTBEHHON TEXHUKHU

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBbIMH pPe3yJ1bTaTaMH OCBOCHHS 00pa30BaTeIbHOM MPOTrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

YK-1 CnocobeH OCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAINH, NPUMEHSITh
CHCTEMHBIH IOIXO ISl pEIICHHSI TOCTABJICHHBIX 33134

VYK-1.1 Amnanu3upyeT 3amady, BbIAeNsAs €€ 0a30BbIe COCTABJSIOMIAE, OCYIIECTBISET
JEKOMIIO3UIIHIO 3aa4H.

3name:

VK-1.1/311 - cTpykrypy (yHKIHOHAIBHOH CXEMBl CHCTEMBI aBTOMAaTHYECKOTO
yIOpaBiIeHUs, TMHAMHUYECKUE 3BEHBS.

VYK-1.1/382 OcHOBHBIE TTOIXO/IBI ¥ TIPABUIIA U IEKOMIIO3UITUH 33]1a9H
Ymems:

VK-1.1/¥MmI1 - cocTaBisTh M0 00BEKTY ympaBieHHs (yHKIIMOHATBHYIO CXEMY CHUCTEMBI
ABTOMATHYECKOTO YIPABJICHUS C TUHAMUYCCKUMH 3BCHBSI.

VYK-1.1/YM2 Bpibupars v IpUMEHATH HEOOXOAMMBIC BAPHAHTHI PEIICHUS ITOCTABICHHBIX
3aJ1a4 B CBOCH Mpo(heCCHOHABHON e TETbHOCTH

Braoems:

VK-1.1/HB]1 - HaBbIKaMH COCTaBIEHHS IO OOBEKTY yMpaBieHUS (YHKIHOHAIBHOM
CXEMBI CUCTEMBbl aBTOMAaTHYECKOTO YIPABJICHUS C JUHAMUYECKIMHU 3BEHBSI.

VK-1.1/HB2 HaBbikaMu KPUTHYECKOTO aHAIM3a M CHHTE3a MHPOPMAIUH JUIS pEIICHUS
IIOCTaBJIEHHBIX 3a]a4
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VYK-1.3 PaccMaTrpuBaeT BO3MOXKHbBIE BApUAHThI PELIEHUS 33]1a4H, OLICHUBAsI MX TOCTOMHCTBA U
HEN0CTaTKU

3Hamo:

YK-1.3/3u1

VK-1.3/362 [lpunnumnel 06pabOTKu OMMUOOK, BO3HHUKIIUX MPU BHEAPEHUU PEIICHUI
3aJaun

Ymems:

VYK-1.3/¥m1l OuenuBath JOCTOMHCTBA W  HEIOCTAaTKHM BO3MOXHBIX  PpeIICHUI
MIOCTaBJICHHBIX 3a/1a4

Braoems:
VYK-1.3/HB1 HaBbikamu mog0opa BapUaHTOB PEIICHHM 3a1auu

3. MecTo aucuMiuinHbl B cTpykrype OIl
JucrumnnnHa (MOIyib) « XUMHS) OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30oBaTeIbHON MPOTpaMMBI U

n3zydaetcs B cemectpe(ax): Ounas ¢hopma oOydeHus - 2, 3aounast popma oOydeHus - 2.

B nmpomecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

Ounas ghopma obyuenus

xR
3 =
v A T ) g =
= = < = = ; ) S
3) O = = g = 9 3)
] Q O/\C:A E = 8—4 ]
5 |3 [258(23| & |% |8 |3 g
S8 lZ8IEE & [029%IES] =5
epuon S3|E58 25| 2 |25(88|28] 88
i T < < < < <
obywenms (|EEFIECIEZIEE| B BEEEE|EE| T E
s 5 EE|E€| &5 |2 8| &
~ | = o Q I
5 |g§ |= = g |o X
o S = © o) QO
S |© S s = 2 )
o = O o
Mm =
Bropoii cemectp| 108 | 3 53 1 34 | 18 | 55 3auer
Bcero 108 3 | 53 1 34 | 18 | 55
3aounas gpopma 0oyuenus
w
3 =
) .| g = E =
= = < > = § o E
3) 3) & & = = Q 3)
@] @] o/.\m/-\ o) < 5]
Z 2 S olEE| 7 |5 = & =
= = S & 15} T = = =
14 o 208 s Q ~| v ~|S ~ S~
Mepwon |2 Z|85(8 8|55 2 |28|28|28] §8
6 RS E&m|EFIES| =« |[AES|ES|s S| B S
00yueHus FE|EC|Edlas] g |EEEZEE| B E
S}
2 |8 [EEIEQ| & |8 |8 |8 S,
| = o Q, =
5 |5 |= = = |o S
o ) ~ % Lg Q = =
2 = 8 | 2
M =
Bropoii cemectp | 108 | 3 1 4 2 [ 101 3auer
Bcero 108 | 3 7 1 4 2 | 101
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5. Conepxanue 1MCUMILTAHBI (MOLYJIS)

5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
("4achl IPOMEKYTOUHOU aTTECTALUU HE YKa3bIBAIOTCS)

Ounas popma ooyuenus

§ s |2 o
g = 5 |8 2w
< = = O S jan i
= = ) < = T =
= S| E| =2(5828
€ s| = = %= |8 o A&
=] 9| 8|8 |&E8
HaumeHnoBanue pasjerna, TeMbl S S| 2 b 2|9 S ~
SEE|Z|E2|282a
= o o) R O = S s
= S | =
=~ = = S5
el |&| 5| c|EgEe
S12 |83 |3 |Ea5E
mlm |5 |5 |0 EQLF
Paznen 1. O6mas xumust 48 16 8| 24| VK-1.1
Tema 1.1. Ctpoenue atoma 12 4] 2| 6| YK-1.2
Tema 1.2. Kraccsr 12 4] 2| 6] YK-L3
HEOPraHUYECKUX COCIUHEHUN OIK-1.2
Tema 1.3. OcHOBHBIE 3aKOHBI 12 4 2 6
XUMUHU
Tema 1.4. Kunetuka XuMudeckux 12 4 2 6
MPOLIECCOB
Pa3gen 2. PacTBopsl 24 8 4| 12| VK-1.1
Tema 2.1. Konnerparus 12 4 2 6| YK-1.2
pacTBOpOB VK-1.3
Tema 2.2. Teopus 12 4| 2| 6| OIK-1.2
AIEKTPOITUTUYECKOU
JIMCCCOLIAIIH
Pa3nen 3. DnekTpoxumust 24 8 4| 12| VK-1.1
Tema 3.1. OCHOBBI JIEKTPOXUMHUH 12 4 2 YK-1.2
YK-1.3
Tema 3.2. Koppo3us metainoB 12 4 2 6| OIIK-1.2
Pasnen 4. TonuiuBHbIC 12 1 2 2 71 YK-1.1
MaTepHuaJIbl VK-1.2
Tema 4.1. TonnuBHBIE U 12 1l 2| 2| 7| YK-13
CMAa304HBIE MATEPHAIIBI OIlK-1.2
Hroro 108 1| 34| 18| 55
3aounas gpopma obyuenus
3 O
jan 2] [Ta)
g = £ 153w
< = = V) S jan i)
= H = s |BE £ &
e} R = a, =, 0]
) o - o Q
2 sl 3 = % |9 0 A&
=5l 2| 5| & |[&2E8
HammeHnoBanue paszena, TeMbI S S| g © 2 e S ~
SR E|Z|E(283x
e | E |5 |BxEE
S = o) o > s =
= < o N o = =
o | o = 8 ShE) é
5|18 | 8| 8|S |E2EE
o | = < () 8 B8 &
m |M = = O E 3% ans
Paznea 1. O0mas xumus 41 1 40| VK-1.1
Tema 1.1. Crpoenue atoma 10 10| YK-1.2
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Tema 1.2. Kraccr 11 1 10| YK-1.3
HEOPraHUYECKUX COCAUHEHHI OIIK-1.2
Tema 1.3. OcHOBHBIE 3aKOHBI 10 10
XUMHAH
Tema 1.4. Kunernka XuMH4eCKHUX 10 10
MPOLIECCOB
Pasnen 2. PacTBopsl 22 1 1| 20| VYK-1.1
Tema 2.1. Kornerparus 10 10| YK-1.2
pacTBOpOB VK-1.3
Tema 2.2. Teopus 12 1| 1] 10| OIK-1.2
AIEKTPOITUTUYECKOU
JUCCCOLIUAIIIT
Paznen 3. DaexkTpoxumus 27 2 1| 24| VK-1.1
Tema 3.1. OCHOBBI JIEKTPOXUMHUH 13 2 1| 10 YK-1.2
YK-1.3
Tema 3.2. Koppo3us metainoB 14 14| O1IK-1.2
Pasnen 4. TonuiuBHbIC 18 1 17| VK-1.1
MaTepHuaJIbl VK-1.2
Tema 4.1. TonnuBHBIE 1 18 1 17| YK-1.3
CMAa304HbIE MATEPHAIIBI OIIK-1.2
Hroro 108 1 4 2| 101

5.2. Conep:kanue pa3iaesioB, TeM IUCHUAIIINH

Pazoen 1. Obwan xumusn

(Baounaa: Jlabopamopuvie 3anamusn - Iu.; Camocmosamenvnana paooma - 40u.; Ounan:
Jlabopamopnwie 3anamusa - 16u.; Jlekyuonnvie 3anamusa - 8u.; Camocmoamenvnas paboma -
24y.)

Tema 1.1. Cmpoenue amoma

(Ounas: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
6u.; 3aounasn: Camocmoamenvras paboma - 10u.)

1. OcHOBHBIE TEOPUH CTPOECHUS aTOMa

2. KBaHToBbIC Uncna

3. IIpunuua Iaynu, npaBuno KneukoBckoro

Tema 1.2. Knaccol Heopeanuyeckux coeOuHeHUll
(3aounas: Jlabopamopuvie 3zanamus - Iu.; Camocmosmenvnas paboma - 10u.; QOunas:
Jlabopamopuvie 3auamus - 4., Jlekyuonnwvie 3auamus - 24.; Camocmosmenvhas paboma - 64.)
1. Krucnotsl, ocHOBaHHS, COJIH
2. I'eneTrnueckast cBs3b
3. X¥MMHYECKHE CBOMCTBA KMCIIOT U OCHOBAHUM

Tema 1.3. OcHoHbIEe 3aKOHBI XUMUU

(Ounas: Jlabopamopnuie sauamus - 44.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
6u.; 3aounasn: Camocmoamenvras paboma - 10u.)

1. ATOMHO-MOJIEKYJISIPHOE YUYE€HHE

2. 3aKOHBI XUMHUH

3. DKBUBIICHT
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Tema 1.4. Kunemuka xumuyeckux npoyeccos

(Ounasa: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
6u.; 3aounasn: Camocmoamenvras paboma - 10u.)

1. CxopoCTh XMMUYECKOHN peakuu

2. XMMHY€ECKOE PaBHOBECHE

Pa3zoen 2. Pacmeopul

(Baounaa: Jlabopamopmuwvie 3anamun - lu.; Jlekyuonnvie 3anamua - Iu.; Camocmoamenvnasn
paboma - 204.; Ounan: Jlabopamopuvie 3anamus - 84.; Jlekyuonnwvie 3anamua - 4u.;
Camocmoamenwvnan paooma - 12y.)

Tema 2.1. Konyempayus pacmeopos

(Ounasa: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
6u.; 3aounasn: Camocmoamenvras paboma - 10u.)

1.KonnuraTuBHbIE CBOMCTBA paCTBOPOB

2. ®opMmyInbl paccueTa KOHIICHTPAIHH

3. 3axonsl Paynsa

Tema 2.2. Teopus snexmponumuseckor oucccoyuayuu

(3aounas: Jlabopamopmuvie sanamus - Iu.; Jlekyuounvie 3zanamus - Iu.;, CamocmosmenvHas
paboma - 10u.; Qunas: Jlabopamopmuwvie 3aumsmus - 4u.; Jlekyuounvie s3anamus - 24.;
CamocmosmenvHas paboma - 64.)

1. Teopust nuccounanuu AppeHuyca

2. 3akoH OcTaBibna

3. Jlucconumanmsi KUCJIOT, OCHOBaHHH, COlei

Pa3zoen 3. Inekmpoxumus

(Baounaa: Jlabopamopuvie 3anamun - 2u.; Jlekyuonnwvie 3anamua - Iu.; Camocmoamenvnasn
paboma - 244.; Qunan: Jlabopamopuvie 3anamus - 84.; Jlekyuonnwvie 3anamusa - 4u.;
Camocmosamenvnan paooma - 12u.)

Tema 3.1. OcHogwbl snekmpoxumuu

(3aounas: Jlabopamopmuvie sanamus - 2u.; Jlekyuounvie 3anamus - Iu.;, CamocmosmenvHas
paboma - 10u.; QOunas: Jlabopamopmuwvie 3aumsmus - 4u.; Jlekyuounvie 3anamus - 24.;
CamocmosmenvHas paboma - 64.)

1. lanpBarmveckuii anemenT Janmansa-Axkooun

2. Paccuer OJIC

3. Dnexkrponu3

Tema 3.2. Koppo3us memannos

(Ounas: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
6u.; 3aounasn: Camocmoamenvhas paboma - 14u.)

1. Bunel koppo3uu

2. CriocoObl 3aIUTHI METAIIOB OT KOPPO3UU

Pa3zoen 4. Tonnuenvie mamepuaivi
(3aounaa: Bueayoumopnaa konmaxkmuasa paovoma - Iu.; Camocmoamenvnaa paooma - 17u.;

Ounaa: Bueayoumopnaa ronmaxkmuasa paooma - Iu.; Jlabopamopuvie 3anamusn - 2u.;
Jlexyuonnwie 3anamus - 2u.; Camocmoamenvuas paboma - 74.)
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Tema 4.1. Tonnuenvie u cmMazouHvle Mamepuabl

(3aounasn: Bueayoumopnas koumaxmuasn paboma - 1y.; Camocmoamenvnasn paboma - 174.; Ounas:
Buneayoumopnas konmakmuas paboma - 1u.; Jlabopamophuie 3anamus - 24.; Jlekyuonnvie 3aHAMuUsA
- 24.; Camocmosmenvhas paboma - 74.)

1. ben3unsl

2. JInzenbHOE TOILTUBO

3. Cma304HbIE MaTEPHUAIIBI

6. OneHoYHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS
Pazoen 1. Obwan xumusn
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Kakyo BBICIIYIO CTEIICHb OKHCIICHHSI TPOSBIIAIOT KPEMHUH, MBILIBSIK, CEJICH, XJIOp
Kpemuuii +4
Mpbiubsk +5
Cenen +6
Xgop +7
2. CKOJIbKO BHJIOB HOHOB MOXKET 00pa30BaThCsl MpU auccorrauu Goc(opHOi KUCIOThI
1)2
2)3
3)4
4)5
3. Kak uM3MeHMTCA CKOpOCTh peakuuu Ipu oxjiaxiaeHuu cucreMbl or 60 oC go 30 oC
CKOPOCTb PEaKIIH, €CIIA TeMIIEPATYPHBII K03(PPULIMEHT CKOPOCTH peaKkIuy paBeH JBa
1)2
2)6
3)8
4)12
4. OmpenenuTe Kacc BELIECTB: YKCYCHAsl KUCIIOTA, XJIOPHU HAaTpus, CoAa MUIIeBast, rpadur,
yrapHBIN Tas,
VYKcycHast Kuciora
Xiopua HaTpust
Copna nuiesast
I'padur
VYrapuslii ra3
5. YkaxkuTe 3JIeMEeHT ¢ Hanbosee BRIPaKeHHBIMU METAITNYECKUMHU CBOCTBAMHU
1) cepa
2) dochop
3) BaHaMid
4) IMHK
5) HaTpwuit
Pazoen 2. Pacmeopul
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. IlpusHakoM NpU B3aWMOJCHCTBUU JBYX BELIECTB SBIsAeTCS oOpa3oBaHHE oOcagka B
peaxkuu
1) Xnopua aMMOHUS + TUAPOKCH]T KAJIUS
2) Cynwdat Hatpus + xjaopun oapus
3) 'mapoxcun HaTpus + cosiHas KUCIO0Ta
4) KapOoHat Kanblus + cosiHasi KUCIO0Ta

2. HaiiTu MaccoByo 101110 IVIFOKO3BI B pacTBOpe, coaeprkamieM 380 r Bozabl U 20 T IIIOKO3BI
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1)5,0%
2)5,2%
3)20 %
4)38 %
3. DnexTponus.
B uem oTnmgme anekTponnsa pacTBopa cyabhara MeIu ¢ paCTBOPUMBIM U HEPACTBOPUMBIM aHOIOM
4. Omnpenenurte 00IIyIO )KECTOKOCTh BOJIbI B CUCTEME OXJIAXKICHUS,
Ecnu Ha tuTpOoBaHmMe ¢ XxpomoreHoMm uepHbIM 100 mi Boxmbl m3pacxomosanu 15, 00 ma 0, 05 H
pactBopa J/ITA.
Pa3zoen 3. Inekmpoxumus
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Onpenenute 3/IC ragibBaHUYECKOTO 3JIEMEHTA, U3TOTOBJICHHOTO M3 IIMHKOBBIX U MEJIHBIX
IIJJACTUH B CTAHJAPTHBIX YCIOBUAX
I, 1B
2)0,34B
3)0,76 B
4)-1,1B
550B
2. BoibepuTe 37€MeHThI, KOTOPble HEBO3MO)KHO BBIJIEIUTH U3 PACTBOPA MPH AIEKTPOITH3E
1) Hunk
2) Mennb
3) Kannii
4) Harpuit
5) 3omnoro
6) Mapranerg
3. Kakue nBa a1ekTpoja MOXXKHO HMCIOJB30BAaTh B KAayeCTBE KaToAa JUIsl TaJlbBAHUYECKOTO
3JIEMEHTA C MEIHBIM aHOJIOM:
1) Huak
2) Kagmuit
3) 3omoto
4) Cepebpo
5) Cunen
4. Tlouemy KOHCEpBHBIE OAHKH, TOKPBITBHIE OJIOBOM, XpaHATCcs Oonee 70 JeT B 3eMIITHKaX
1eJIbIMU cO BpeMeHu Bennkoit OTeuecTBEeHHON BOMHBI.
CocraBpre cXeMy KOPpO3MH, HAMIIUTE MPOLECCHl MPOXOIAIINE HA aHOJIE U KaTole MpU KOppO3Un
HEWUTpaJIbHOU cpere
5. TloueMy CBHHIIOBO-KHCJIOTHBIE AaKKyMYJIATOPbl HEOOXOAMMO XPAaHUTh B 3apsHKEHHOM
COCTOSIHUH.
Hanumure ypaBHeHus, WUTIOCTPUPYIOIIKE Pa0OTy TAKOTO aKKyMYJISTOpa.
6. MeqHO-IMHKOBBIHN TaJIbBAHUYECKUN JIEMEHT.
OnummTe Tpolecchl Ha aHo/E U KaToje, paccuutante JJ1C
7. B Kako# 10CJIeI0BAaTEIIbBHOCTH BOCCTAHOBATCSI HOHBI METAJUIOB IIPHU AJIEKTPOJIM3E PACTBOPA
COJZIepoKaIllero
HuTtparsel menu, ninHKa, cepedpa, 30J10Ta, CBHHIIA
8. Pacnonoxxure mMetasmibl B MOPAJKE YBEIUYEHHUS MX 3(PPEKTUBHOCTH MPU MPOTEKTOPHOMN
3aIUTe OT KOPPO3UU CTAIBHOM TPYOBI
[{nHK, Maruuii, aTIFOMUHHM, Mapraser|
9. PacnionoxuTe MeTasuibl B MOPSAKE YBEIIMUEHHUS UX BOCCTAHOBUTEIbHBIX CBOWCTB:
Kasnnit, 301010, Meb, cepedpo, IMHK, MapraHell
Pa3zoen 4. Tonnuenvie mamepuaii
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Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Onpenenure pH pacTBOpOB:
0, 01 = ruapokcuna kamus (crernenp aucconuanuu 100%), 0, 01 H CoNMAHON KHCIOTHI (CTEICHb

muccormaruu  100%), auctwimupoBanHas Boma, 0, 01 H ruapokcuma aMMmoHus (CTENEHb
muccormaruu 1 %), 0, 01 H a3oTrcTas Kkuciaora (creneHp auccoruanuu 1 %)

2. Bpluunciaure TeMmeparypy —KpucTtaiausauuu  pactBopa MoueBuHbl  (NH2)2CO,
coneprkaiero 5 r MmoueBuHsbl B 150 r Bonbl. Kprockonuueckast koHcTanTa Bosl 1, 86 °©
1)-10C
2)+10C
3)-50C
4)+50C
3. Pacnionoxute OKCuABI IO BO3PACTAHUIO KUCIOTHBIX CBOMCTB!

Oxkcun cepoi(+6), okcun xmaopa (+7), okcua dochopa (+5), okcua maraust (+2), OKCHIT aTFOMUHUS
(+3)

7. OneHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyuenus, Bmopoti cemecmp, 3auem
Konmponupyemwie U/JK: VK-1.1 VK-1.3
Bomnpocei/3ananus:

1. OcHOBHBIE BHUABI KOPPO3MHM METAJUIOB. OJEKTPOXMMMUECKAsl KOPpPO3US IKEJIE3HOU
apMaTypbl BO BJIaXKHOM BO3/yXE.

2. CriocoObl BEIPaKEHUS KOHIIEHTPAIIUH PACTBOPOB.

3. OCHOBHbBIEC MOHATUS XWMHH: aTOM, MOJIEKYyJa, XMMUYECKUU 3JE€MEHT. BeliecTtBo, Mob,
MOJISIpHAsI Macca, SKBUBAJICHT, MOJISIPHAs Macca SKBUBAJICHTOB.

4. CtenieHb dINEKTPOIUTHUECKON nucconanui. PakTophl, BIUAIOIINE HAa BEIUYUHY CTEIIEHU
nucconnanui. CUIbHbIE U ciiadble 31eKTpoiauThl. [IpuBeanTe mpumepsl.

5. OCHOBHbIE CTEXMOMETPUUECKHE 3aKOHBI XMMHUU: 3aKOH COXpPAHEHHsI MacChl U 3HEPIHU
BEIIIECTBA, 3aKOH IMOCTOSHCTBA cocTaBa xuMuueckux coenuHenuit JK. Ilpycra, 3aKoH KpaTHBIX
ornomenui (J1./lansrona).

6. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBl XHMHH: 3aKOH OOBEMHBIX OTHOIICHHI
(T'eit-JIroccaka), 3akoH ABOTaapo M CJIEICTBHE M3 3aKOHA, 3aKOH 3KBUBAJICHTOB (Y. Bomacrona).

7. Meramnbl, pu3ndecKre CBONCTBA. 3aBHCHUMOCTh CBOMCTB METAJIOB OT MX IOJIOKEHUS B
nepuoguyeckor cucreme JI. M. MengeneeBa BHyTpeHHee CTpoeHHE METAJIOB. MarHuid.
DU3NYECKUE U XUMUUECKHE CBOMCTBA, COCIUHEHUS.

8. Kitaccuduxanus HeopraHM4eCKux COCTUHEHUH.

9. PactBoprl. CrocoOBbl BBIp@XEHHS COCTaBa pacTBOPOB: MOJISIpHAs, MOJSIpHAs
KOHIIEHTpAaI|sl SKBUBAJIEHTOB, MOJISUIBHOCTh, MaccOBasi 10JIs1, TUTP.

10. ITpuponnas Boga. Ctounsie Boabl. OCOOCHHOCTH XHMHUYECKOTO COCTaBa MPHUPOIHBIX U
CTOYHEIX BoJ. JKeCcTKOCTh BOIBI, €€ BUAbI. Bomonoaroroska.
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11. TIporonno-nenitponnas teopus /.JI. MBanenko u E.H. T'anona. KBanTOBBIE umCIa.
JIBoiicTBeHHass mpupona 3ekTpoHa. CrocoObl HM300pakKeHHsI AIIEKTPOHHON CTPYKTYphl aTOMOB
AIIEMEHTOB.

12. AnromuHui. XUMHYECKHE CBOWCTBA, €ro coeauHeHus. AMGOTEpPHOCTh OKCHAOB U
THAPOKCHIOB AJTFOMUHUS.

13. ducconmarus Bonbl. MonHOE npousBeneHue Boasl. Bogoponusiii mokasarens. CriocoOb!
€ro OIpENEICHUs.

14. CgoiicTBa pacTBOpoB HedieKTposuToB. OcMoc. 3akonbl Bant-T'odda u Payms.

15. Metamnel u HemeTasuibl. [lonoxenne B nepuonnueckoil cucteMe. OCHOBHBIE CBOMCTBA
JIEMEHTOB — aTOMHBIH  paguyc, OHEPrus HWOHU3AIMH, CPOACTBO K  DJIGKTPOHY U
ANMEKTPOOTPUIIATETLHOCTb.

16. Metannel m HeMmeTamnbl. CTenmeHM OKHCICHHUS, OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHBIC
CBOWCTBA 3JIEMEHTOB. MI3MEeHEHNE CBOMCTB 3JIEMEHTOB B MEpUOAAX U rpymmnax.

17. Meramnsl u HeMmeTawiel. OOIIeHaydyHOE 3HAYCHHE MEPUOJUYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMUYECKUX A1eMeHTOB J[.11.MeHieneena.

18. Kucnotsl, ocHOBaHUS, oMU U amdoTrepHble coenuuenus B ceere TOJl. HeoOparumeie
peakluyi HOHHOTO OOMEHA, UX THUIIBI.

19. Tunbl XMMHYCCKOM CBSI3U: KOBaJICHTHAs, MOHHAs, MeTauinmueckas. PabGorer Jlbiowmca,
I'enrtiiepa, Jlonnona, IlonuHra B y4eHMM 0 XUMUYECKOH CBs3U. MIOHHas CBA3b, €€ IpUpOIa, HIOHHBIE
KPUCTAJLIIBL.

20. Kpucraninnueckue BellecTBa ¢ MOHHOM pEIIeTKOM, UX CBOMCTBA.

21. KoBasieHTHas CBsi3b, €€ MPHUPOAA U MeXaHU3M 00pa3oBaHUs. MeToa BaJIeHTHBIX CBSI3EH.
Crnioco0bl M300pakeHHs] KOBAJICHTHBIX CBS3EH, CBOMCTBAa KOBAJCHTHBIX CBA3CH: JJIMHA, SHEPTHS,
HACBILLIEHHOCTb, HAIIPABJIEHHOCTb.

22. llonatue o rUOpUAM3ALUN AaTOMHBIX OpOuTaneld. 6 M T — CBA3U. Pa3sHOBUAHOCTH
KOBAJICHTHOU CBSI3U — HETIOJISIPHAs, IOJISIPHAs, JOHOPHO-aKIEITOPHASL.

23. KommnekcHble coenuHenus KC. Koopaunanmonnass teopus Bepnepa. Metoasl

noiydeHus: KC. BHyTpeHHsIT W BHEIIHSS KOOpAWMHAIMOHHBIE Cephl KOoMIUIeKcOB. CTpyKTypa
BHYTpPEHHEH KOOPAMHAITMOHHON Cephl.
[leHTpanbHBIi aTOM - KOMIUIEKCOOOpa3oBaTenb, JIMTAHMBI, KOOPAMHAIMOHHOE YHUCIIO, 3apsii
KOMIUJIEKCHOTO MOHAa. XUMHUYECKasl CBSA3L B KOOPAWHAIIUOHHBIX COCANHCHUAX. Tunesl KOMIIUIEKCHBIX
COCAUHCHMM. 3HAYeHUE KOMIUIEKCHBIX COCIMHEHUN B XMMUHU, OMOJOTHH, CEIHCKOM XO3SMCTBE U
TEXHUKE.

24. CunbHbBIE BJIEKTPOJUTHI, UX aAuccouuanuss. COCTOSHHE CHIBHBIX JJIEKTPOJIHUTOB B
pacTBopax, akTHBHOCTh M KO3((UIIMEHT aKTUBHOCTH HOHOB.

25. OOmme cBemeHHWss O pacTBopax. TWIBI PAcTBOPOB. PacTBOPHMMOCTH BEIIECTB.
3aBUCUMOCTb PACTBOPHUMOCTHU OT MPHUPOJIBI U CBOMCTB PACTBOPUTEIIS U PACTBOPEHHOTO BEILIECTBA.
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26. 'anbBaHOKOPPO3HsL, IPUUMHEI €€ BOZHUKHOBEHU. Koppo3us cruiaBa anroMUHMS U MEOU B
pasznuuHbIX cpepax. IIpuBenurte cxembl. YKaXXUTe€ MEPBUYHBIE U BTOPUYHBIE IPOLECCHI, MPOTYKTHI
KOPpPO3UH.

27. Artomubie szapa. Mx coctaB. M3orombl. M300apel. KBanroBwie uucna. CocTosiHHE
JJIEKTPOHOB B aTOME.

28. Boma kak pactBopuTenb. BpemeHHas W MOCTOSIHHAs KECTKOCTh Bojabl. CrocoObI ee
YCTpaHEHHUS.

29. Kak wu3MeHsieTCsl BOCCTAHOBMTENIbHAs aKTUBHOCTh MeTayioB II-A moarpynmsi? Kak
U3MEHSETCS OCHOBHOM XapaKTep OKCHJIOB M TUAPOKCUIOB ITUX METAIJIOB?

30. OCHOBHBIE TIOJIOKEHUS TEOPUU IIEKTpoIuTHUYecKord auccoumanuu C. AppeHuyca.
I'upparanms u guccouunanusi. MoHHbIE paBHEHUS PEAKIUN.

31. OxucautenbHO-BOCCTaHOBUTENBHbIE peakiuu. Tunel OBP. Baxneimue okucaurenu u
BoccTaHOBUTENU. OTBET MOTUBUPYWUTE C TOUKH 3PEHUS CTPOEHUS aTOMOB.

32. Jluccoumanus Boabl. MoHHOe mpowu3BeacHHE BoAbl. BomopomHswii mokaszarens (pH),
METOIbI €TO OIPEICIICHUS.

33. Ilapamerpbl U CBOWCTBAa XMMHYECKUX CBsi3el. CTemneHb OKHUCIEHHUS. BaneHTHOCTS.
AMopdHOE M KPUCTATUYECKOE COCTOSHHE BEIIeCTBa. XUMHYECKas CBS3b B TBEPHABIX Telax, B
MOJIyITPOBOAHUKAX U IUAJICKTPUKAX.

34. KaronHble 1 aHOAHBIE TOKPBITHSL. [IpOAYKTHI 37EKTPOXUMHUYECKOW KOPPO3HH.

35. lNanpBaHWYECKUI MONY3JIEMEHT, TadbBaHUYECCKUU dneMeHT Tumna [laxwmdnsa-SAkobu, ero
ycTpoiicTBo. YpaBHeHue Hepuera. Hanpsxenue I'D, ero usmepenue.

36. Dueprernueckue 3PQPEKThl XUMUUYECKUX peakiuii. BHyTpeHHsIST SHEPrusi M SHTAJIBINS
oOpa3zoBaHMsT XUMHUYECKUX coenuHeHuid. Tepmoxumusi.lleppoe Havdanmo TepMOAMHAMUKH. 3aKOH
I'ecca, cnencTBus U3 3aKoHa, 3HAYCHHE.

37. 3ammTa METAIIOB OT Koppo3uu. Paznuunbie BUIbl MOKpeITH. [IpoTekTOpHas 3amura.
Karonnas 3ammra. MTHTHOUTOPBI KOPPO3HH.

38. Huccouumanus Bonsl. MlonHOe npousBeneHune Boasl. Bomoponusiii mokasarensb. CriocoOb!
€r0 OIpeIeIIECHHSL.

39. Bropoe Hayano TepMOAMHAMHUKU. DHTPOINHS U €€ U3MEHEHNE B XMMUYECKUX MPOIIECCax.
Oueprust [m66ca. YciaoBue caMONpOr3BOILHOTO TPOTEKAHNSI XUMHUECKUX PEaAKITUH.

Pacuers! n3mMenenuit suTponuu u >Hepruu [ m606ca Ans onpeneneHus HaIpPaBICHHOCTH MPOTEKAHUS
XUMHUYECKHUX MPOLIECCOB.

40. CKOpOCTh XMMHUYECKUX PEAKIUUA U €€ 3aBUCUMOCTh OT KOHIIEHTpPALMK U TEMIEpaTyphbl.
3akon aeictByrommx macc K. I'ympadepra u I1. Baare. Koncrtanta cCkopocTH XUMHUYECKON peaKIn,
ee GU3UYECKUNA CMBICIT.

3axon Bant-Todda. Dneprus akrusanuu.
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41. DnexkTpo- U NPOTEKTOpHAs 3alIMTHl METAUIOB OT KOppo3uU. CXEMBbl, 3JIEKTPOHHBIE
ypaBHeHHs mporieccoB. Kakoil meramn nenecooOpa3zHee BbIOpaTh B KadyecTBE MPOTEKTOpa s
3aIlUTBl COOPYKEHNUH, BO3BOJUMBIX B MOPCKOW Bojie?

42. Duepruss [ubbca m ee cBI3b ¢ OHTaldbNUMed u HHTpomueil. Tperbe Havao
TepMOJUHAMUKHU. [loueMy HEBO3MOXKEH BEUHBIH JBUTaTEIh?

43. Tlonatue 00 3MEKTpoOmax W AJIEKTPOAHBIX TMoTeHIHanax. CTaHIapTHBIA BOIOPOIHBIN
ANEKTpOoA. Psa cTaHIApTHBIX AMEKTPOAHBIX MOTEHIMANOB. YpaBHeHUWe HepHcra. ['anpBaHnueckue
DJIEMEHTEL.

44. BydepHbie pacTBOPHI U UX OMOJIOTMYECKOE 3HAUCHHE.

45. Tunel XMMHYECKOHM CBS3M: KOBAaJEHTHAs, MOHHAsA, MeTayuiMdeckas. Paborel JIbrouca,
I'efitnepa, Jlonnona, [lonuHra u ap. B y4eHUHM O XMMUYECKOW cBsi3u. MloHHAs cBs3b, €€ mpupona,
VMOHHBIE KPUCTAJLIIBI.

Kpucrannnyeckue BemecTBa ¢ MOHHON pPEeLIETKOM, UX CBOWCTBA.

46. Koppo3us TEXHHMYECKOTO >KeJie3a B Pa3IMYHBbIX CpeAax M METOJbl 3allUThl €ro OT
kopposuu. Coenunenus xxenesa. CruiaBel jkene3a. YyryH u cTalib.

47. B KakoM COCTOSHUHM (B KPHCTANIMYECKOM MM MapooOpa3sHOM) sHTporus 1 Mojb
BeliecTBa OoblIe Ipu ToH ke Temneparype? OTBeT MOTHBHPYHTE.

48. KaronHble U aHOAHbBIE MOKPBITUS IS 3aLUTHl METAJIOB OT KOPPO3UH B CTaTHUECKUX U
JTUHAMHYECKHUX YCIOBHSIX.
CocraBbTe CXeMy KOPPO3UHM XPOMHUPOBAHHOTO M HHUKEIUPOBAHHOTO JKejie3a € HapylIeHUSIMU
MOKPBITUM MPU KOHTAKTE C BOJOM.

49. Kakue cnenctus u3 3akoHa [.M. I'ecca BbI 3HaeTe, U Kakoe MPAKTUYECKOE 3HAUCHUE OHU
AMEIOT?

50. Karanus. Teopus romoreHHoro karajuusa. Teopus reTeporeHHOro KaTajinsa.

51. ChopmynupyiiTe U HANMMIIUTE MaTeMAaTUYECKOE BhIpakKeHHE | 3akOHA TEpMOIMHAMUKH,
yKa3aB (PU3UUIECKUI CMBICIT BXOASIIUX B HETO BEJTHYMH.

52. Kakue peakiuu Ha3bIBAIOTCS 0O0paTUMbIMH M HeoOparumbiMu? [lpuBemuTe mpumepbl
TakuX peakiuil. UTo Takoe XMMHUYECKOe PaBHOBECHE U MTOYEMY OHO HA3bIBACTCS TMHAMUYECKUM?

53. Hanumute MaremMatuyeckoe BeipaskeHue [1-3akoHa TepMoaMHAMUKY 17151 HEOOPaTUMOTO
00paTHUMOTO MPOIECCOB, YKa3aB (PU3NYECKUI CMBICIT BXOAALINX B HETO BETUYMH.

54. HanpaBieHHOCTh MPOLIECCOB B MpHUpoe. BTopoii 3aK0OH TEpMOIMHAMUKH.
55. ®akTOphl, BAUAIONIME HA AKTUBHOCTDH KaTAJIM3aTOPOB XUMUYECKUX PEAKIUH.

56. CBoiicTBa PacTBOPOB HERIEKTPOJUTOB. KumneHue W 3aMep3aHHe pPacTBOPOB. 3aKOHBI
Payns. AaTudpussb.

57. Kucnotsl, ocHOBaHUs, coinu U aMmporepHble coequHeHus: B ceere TIJl. HeobGpatumebie
peaxI HOHHOTO OOMEHa, UX THIIBI.
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58. OOparuMOCTh XMMHUYECKHX peakuui. XUMHUECKOe pPaBHOBECHE B TOMOICHHBIX U
reTeporeHHblx cucremMax. CoOCTOSHME AMHAMMYECKOTO XWUMHUYECKOIO DPABHOBECHSI, YCIOBHUA H
IIPU3HAKU PABHOBECHOI'O COCTOSIHHUS.

KoHcTanTa XMMHUYECKOTO paBHOBECHS, €€ POJb B OICHKE HAMPABICHHOCTH XUMHUYCCKUX PEaKIIHil.
CwMmerieHre paBHOBECHS MPHU M3MEHEHUW KOHIICHTPAIIMHM PEAarupyIOIMIUX BEIIECTB, TEMIIEPATyphl U
napnenus. [punuun Jle - Hlarense. Ponb npeacTaBieHnii 0 XMMUYECKOM PaBHOBECUM B IOHUMAaHUH
1 OIICHKE XMMHUYECKUX U OMOJIOTUYECKHUX MPOIIECCOB.

59. OCHOBHBIC TIOHATHUSI TUTPUMETPHUU - TUTPOBAHUE, TUTPAHT, TOYKA SKBHBAJICHTHOCTH (ee
(UKCHpOBaHNE XUMUYECKIUMH METOAaMH, (GU3HKO-XUMHUIECKUMH METOIAMH).

Koneynast Touka THUTpOBaHMS, CTENEHb OTTUTPOBAHHOCTH, KpHBas THUTPOBAHMS, aJIMKBOTA
(ompenenenus). OCHOBHOE YypaBHEHHE TUTPUMETpUU. MomsipHas KOHILIEHTpAlMsl SKBUBAJICHTA.
TpeboBaHus K peakusM B THATPUMETPUUECKOM aHAU3E.

60. Koppo3usi TEXHUUECKOT0 JK€J1€3a B PA3INYHBIX CPEAAX
61. Mertanmnuyeckast CBs3b, €€ 0COOCHHOCTH, XMMUYECKHE CBOMCTBA METAJIIOB.

62. 3amuTta METANIOB OT KOppo3uH. Pasnuunbele Buabl nokpbiTHil. Kopposus
HUKEJIMPOBAHHOTI'O )KEJIE3a B BOJHO — BO3YIIIHOM Cpeae.

63. Menp, cTpoeHue aroma, COCAMHEHHUS MEIW U MX CBOMCTBA, CIUIaBbl HA OCHOBE MEJIH.
Harmumure ypaBHEHHS peaklnMid, C TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUThH CIEAYIOIIHE
npesparnieHus: CuO—CuCl2—Cu(OH)2—Cu(HS0O4)2—CuS04.

64. MeTon BaJIGHTHBIX CBsI3ed W MOJEKYIApHBIX opOutaneid. CrocoObl H300pakeHUs
KOBaJICHTHBIX CBSI3€H, CBOWCTBA KOBAJCHTHBIX CBS3€H: JUIMHA, OSHEPrHs, HACBIIICHHOCTb,
HaIpaBJICHHOCTb.

3aounas gpopma ooyuenus, Bmopoti cemecmp, 3auem
Koumponupyemvie M/[K: YK-1.1 VK-1.3
Bonpocsl/3ananus:

1. CteneHpb AMEKTPOIUTHYECKON ucconranuu. @akTopsl, BIUSIONIME HA BEIIMYUHY CTEIICHHU
nuccoraruu. CUIbHBIC B CIIA0BIE AJICKTPOIUTHI.

2. KaronHble U aHOAHBIE MOKPBITHA. KOppo3uss XpOMHPOBAHHOIO Xejie3a MU HapylIeHUU
LIEJIOCTHOCTH MOKPBITHS

3. OCHOBHBIC TIOHSATHS XHMHH: aTOM, MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT, MOJb, MOJSIpHAs
Macca.

4. OOmiasi XxapaKTepUCTHKA METAIJIOB, WX (U3NYECKHUE CBOMCTBA. 3aBUCHUMOCTH CBOMCTB
METAJIJIOB OT UX MOJIOXKEHUS B iepuoaudeckoit cucreme . M. Menneneesa

5. Xumuueckoe paBHoBecue, mpunuun Jlelllarense

6. OCHOBHBIE 3aKOHBI XMMHUHU: 3aKOH COXpaHEHHs Macchl W 3Heprun M. B. JlomoHOCOBa,
3aKOH MOCTOSTHCTBA COCTaBa XMMHYECKUX coenuHenui [Ipycra.

7. Koppo3us 1yKE€HOIO0 »Keje3a B pa3InyHOM cpere.
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8. KonueHTpamusi pacTBOpOB, criocoObl ee BblpakeHUs. PaccuumTaiite maccy ruapokcuiua
HaTpHs U Maccy BOJIbI, HeoOxoaumyto aiist mpurorosieHus S00r 5% moromero pactsopa

9. [IpoTexTopHas 3aMuTa METALIOB OT KOPPO3UHU. DieKkTpo3anuTa. THrubéutops kKoppo3umu.

10. 3akon ABorazapo, cienctsue u3 3akoHa. [locrossHHass ABoranpo. [lonsitue o MossipHOM
00BéMeE.

11. Ctpoenue, knaccudukamnusi ¥ CBOWCTBA OPTAaHMUYECKUX COSTUHEHUHN. YTIIEBOMOPOIBI X
npou3BoaHbIe. COCTaB M CBOMCTBA OPraHMUECKOTO TOTIUBA

12. KaronHble U aHOIHBIE MOKPBITUS. KOppo3uss XpoMUPOBAaHHOIO JKejie3a MpU HapyLICHUN
LIEJIOCTHOCTHU MOKPHITUA B KUCIIOW U HEUTpaIbHOM Cpejie.

13. MeTonoM »IeKTpOHHOTO OanaHca mogdoepure KodPQPHUIHUEHTHI, YKKUTE OKUCIUTENb U
BoccTaHoBHTENb B peakiusax: ZntHNO3(koni)—Zn(NO3)2+NO2+H20;

14. Hanumute ypaBHEHUS peakilvii, C MOMONIIBI0O KOTOPHIX MOKHO OCYIIECTBUTD CJIECIYIOIINE
npespanieHus: Be—BeO—BeCl2—Be(OH)2—K2BeO2—BeS0O4

15. CocraBbTe ypaBHEHUs peakuuin JUTSL LIEMTOYKHU IIpEBpaLICHUI
Zn—Z7ZnCI2—Zn(OH)2—Na2Zn02—ZnSO4— Zn(OH)2

16. Kumenne wu 3amep3aHue pacTBOpoB. 3akoHbl Payns. AHTHpu3bl. Ilpum kakoi
TeMIiepaType 3aMmep3aeT pactBop, coaepxkamtuii 1000r rmunepura C3HS(OH)3 u 2000r Bob!.

17. Peakuuu oOMeHa B pacTBOpax 3JIEKTPOIMTOB Ha mpumepax peakuuit: Na2CO3+HCl—;
Fe(OH)3+H2S04—.

18. 3ammra MeTa)UIOB OT KOppo3uu. Paznuunbie Buabl MNOKpbITHHA. Kopposus
HUKEIMPOBAHHOTO jKeJie3a B BOIHO — BO3IYIIHOM cpeie.

19. O6uue NOHATUS O MOTYNPOBOJHUKAX, UX XUMUYECKOM MPUPOJIE, SHEPTeTUUECKHE 30HbI
(BasieHTHas, 3aNpelI€HHAs U 30HA IPOBOAUMOCTH).

20. CtpoeHnue, Ki1accupuKanus U CBOMCTBA OPraHMYECKUX COCTMHEHHM. YTIIEBOAOPOIbI M X
npou3Bo/iHbIe. COCTaB M CBOMCTBA OPraHUYECKOTO TOILJIMBA

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

Ocnoenas tumepamypa

1. Xumust: pemeOonnk / A. A. bees,, M. K. Bunamxes,, [I. A. beesa,, P. A. Xapaesa,. - Xumus -
Hanpuuk: Kabapnuno-bankapckuii rocygapcTBeHHbli yHuBepcuteT uM. X.M. bepOexoBa, 2022. -
100 c¢. - 2227-8397. - Tekcr: onekrponnbii // IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/146768.html (mara obpamenus: 08.10.2025). - Pexxum noctyna: 1o
MOATHCKE
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2. Kosanp, F0.H. Xumus. Jlaboparopuslii npaktukym: Yuedbnoe nocobue / FO.H. Koans, A.B.
Bacunbes, JI.B. KonnparseBa. - XKeneznoropck: ®I'BOY BO Cubupckas noxkapHo-criacarenbHas
akagemusi [ TIC MUC Poccun, 2022. - 159 c. - Tekcr: anekTpoHHBIH // O01MIECcTBO ¢ OrpaHUYEeHHON
orBeTcTBeHHOCThIO «3HAHUWYM»: [caiiT]. - URL: https://znanium.com/cover/1880/1880658.jpg
(mara obpamenus: 08.09.2025). - Pexxum goctymna: mo moamnucke

3. Coxonos,, B. H. Xumus: xypc nexuuii / B. H. Cokonos,. - Xumus - ExarepunOypr: Ypansckuit
TOCYIapCTBEHHBI YHHUBEpCUTET NyTed coobmenus, 2022. - 144 c. - 2227-8397. - Tekcrt:
snektpoHHbiii / IPR SMART: [caiir]. - URL: https:/www.iprbookshop.ru/149733.html (nara
obpamenus: 08.10.2025). - PexxuMm goctyna: mo noAmucKe

4. KAUTOPOJIOBA E. A. Xummus TOIUIMBHO-CMAa30uHBIX MAaTEpHANoB: ydeG. mocobue /
KAUTOPOJIOBA E. A. Taiinykopa H. I.. - Kpacuomap: Ky6I'AY, 2018. - 173 c. -
978-5-00097-653-1. - Tekcr: AIIEKTPOHHBIN. // : [caiiT]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=5172 (mara oOpamenus: 12.05.2026). - Pexum
JOCTYTIA: TI0 TIOJMTUCKE

Hononnumenvnasn rumepamypa

1. Jenucosa JI. B. XuMusi: KOHCHEKT JIeKIuii: yuebHoe mocodue / [lenucona JI. B., KitounukoBa
H. B.. - bearopoa: BI'TY um. B.I. lllyxoBa, 2023. - 220 c. - Tekct: anekrpoHHbIH. // RuSpLAN:
[caiiT]. - URL: https://e.lanbook.com/img/cover/book/443363.jpg (nara obpamenus: 08.10.2025). -
Pexxum nocrtyna: mo noanucke

2. Tep-AxonsH, M.H. Xumusa meramioB: Yuebuuk / M.H. Tep-Axomsn, FO.B. Cokonosa. -
Bonorna: Uudpa-Umxkenepus, 2022. - 208 c. - 978-5-9729-1064-9. - TekcT: >MeKTpOHHBIA //
OOmectBo ¢ orpanuueHHOW  orBeTcTBeHHOCThIO  «3HAHUYM»:  [caiir]. - URL:
https://znanium.com/cover/1903/1903871.jpg (nara ob6pamenus: 08.09.2025). - Pexxum nocryna: mo
MOATHCKE

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuvix

1. www.programs-gov.ru - MHbopManmoHHbIi cepBep Mo MaTepuanaM ¢eaepaibHbIX IEIEBBIX
MporpaMm

Pecypcor « Unmeprem»
1. https://elib.kubsau.ru/MegaPro/web - DnekrponHas 6ubIuoTexa
2. https://edu.kubsau.ru/ - OGpa3zoBarenbHbIii mopran Kyol'AY

8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNudopmanimoHHbIe TEXHOJIOTHH, HCTIONB3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO IMpolecca

M0 JMCLUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIN) aCHHXPOHHOE B3aUMOJACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTAllMU TI0
JTUCLUIUIMHE U PE3YJIBTaTOB OCBOEHUS 00pa30BaTeIbHON PO PaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3aAIMH H3ydyaeMOi HHPOPMAITUH ITOCPEICTBOM
MCTIOJIb30BaHMsI MTPE3CHTALNH, YIeOHBIX (DUITBMOB,;

— KOHTPOJIMPOBATH PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedenp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCTIeueHUs:

1 Microsoft Windows - onepaiiuoHHas CUCTEMa.

2 Microsoft Office (Bkmouaer Word, Excel, Power Point) - makeT ouCHBIX TPUIIOKEHUH.

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

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

3 Hayunast snextponHas 6ubnroreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k cetu HHTEpHET, AOCTYN B IEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BaTEIbHYIO CpEemy
YHHBEPCHUTETA.

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CnieninasibHbIE IOMeELIEHUS], J1IA00PATOPHUHU U J1a0OpaTOpPHOE 000py10BaHUE

JlaGoparopus

132300
bapomerp-anepouns BAM14-1 - 1 mt.
Becs1 anexkrponnsie nadoparopusie SHIMADZU - 1 mt.
Bemanka - 1 mr.
Bemanka 132 - 1 mr.
BormsokHoi mkagd-1 132 - 1
BormsokHol mikagd-2 132 - 1 it
Jocka knaccHasg 132 - 1 mr.
JlaGoparopHsiii cron-1 132 - 1 mr.
JlaGoparopHslii cron-2 132 - 1 mr.
JlaGoparopHslii cTon-3 132 - 1 mr.
JlaGoparopHslii cron-4 132 - 1 mr.
JlaGoparopHslii cTon-5 132 - 1 mr.
JlaGoparopHslii cTon-6 132 - 1 mr.
[Tapra - 13 wr.
Cron noj cymmibHbIN mkad - 1 mT.
Cron-moiika-1 132 - 1 mr.
Cron-moiika-2 - 1 mr.
HEeHTpHUdyra ¢ poTopoM - 1 mr.
[Mkad mxwuaCOBEIH 132 - 1 mT.
HIka¢ ams cymok - 1 mT.
HIxa¢ cymmnsabi LIC-80-01 (200 C) - 1 mr.
Onexrporumrtka 132 - 1 mr.

9. Metoanuyeckue yKa3aHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPABICHUIO MOATOTOBKUA OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYTOYHOU
arTecTtaldid, WHBIX (Qopmax, MpergaraéMblX YHUBEPCUTETOM. YYEeOHbII MaTepuan AUCLUILIMHBI
CTPYKTYPUPOBAaH U €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOIUYECKUX YKa3aHHUM JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCYIapCTBEHHOTO O00pa30BaTENIbHOTO CTaHAApTa © YYEOHBIX MporpaMM IO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBHINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

10. MeTonn4yeckue peKOMeHIANMUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)
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