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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

CnenuanbHocth 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTUYECKHUE CPEICTBA
Crienmanu3anyst ABTOMOOHIIN U TPAKTOPBI

Keanuduxanus Hnxenep

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 43ET

YacoB 1o yaeOHOMY IIaHy 144 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 14
CaMOCTOsTebHAs paboTa 121
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 4 4 4 4
[IpakTuueckue 4 4 4 4

B tom uncne uHT. 6 6 6 6
Uroro ayn. 14 |14 (14 |14
KonraxtHas paGora |14 (14 |14 |14
Cawm. pabota 121 [ 121 | 121 | 121
Yacel Ha KOHTPOJIb 9 9 9 9
HUTtoro 144 | 144 | 144 | 144

HPIETPEBETHE CEIIbCKOrO XO3SMCTBA POCCUIICKON ®EIEPALINN



[Iporpammy cocTaBui(u):
KaHo. c.-x. Hayk, ooy., M.B. IIpoxonvesa

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. dexmepanbHBII TOCYIApCTBEHHBIH 00pa30BATEIbHBI CTaHAAPT BBICHIEr0 OOpa30BaHMS - CHEHHAIUTET IO CHEHATLHOCTH
23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE cpencTBa (mpukaz MunoopHayku Poccun ot 11.08.2020 1. Ne 935).

2. Yuebnsiii tran: CrenuaibHOCTh 23.05.01 Ha3zeMHbIC TPaHCIOPTHO-TEXHOJIOTHYCCKUE CPECTBA
Cneuunanuzanusi ABTOMOOWIN W TPakToOpbl, og00peHHblid YueHbiM coBeroM PI'BOY BO Uypamickuit 'AY ot 17.04.2025 r.,
npoTtoxon Ne 14.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBemyromuii BeImyckatomeii kadgenpoit AmateipeB A.C.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHE HaBBIKOB HCIIOJIB30BAHUS XMMHYECKHX 3HAHMM M YMEHHH [UIS YCHCNIHOTO H3YYeHHS IIOCIIETYIOMIX

00LIeHAYYHBIX U CIIEUUATBHBIX JUCUUILINH, a B JAJIbHEHIIeM — JUIsl YCIIEITHOW TBOPUYECKOH NIESITebHOCTH CIIeIMaIiCTa.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazagen) OITOIT: B1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOM IOATOTOBKE 00y4YaI0IIerocs:

2.2 | JucuMnIMHbI H NPAKTUKH, VISl KOTOPbIX OCBOCHHE JaHHOH AMCHUILUIMHBI (MO1YJIs1) HEO0X0AMMO KaK
npejniecTBylomiee:

2.2.1 |T'uapaBnuka v THAPOITHEBMOIIPUBO/

2.2.2 | MarepuanoBeeHue

2.2.3 | Merpoorus, CTaHAAPTU3AINS U CEPTUDHUKAIHS

2.2.4 | ConpoTuBIECHUE MAaTEPUATIOB

2.2.5 | Teopust MexaHU3MOB U MalINH

2.2.6 | TepmoauHaMuka U Temjonepeaada

2.2.7 | TexHonorust KOHCTPYKIIMOHHBIX MaTepHajIoB

2.2.8 | YueOHas mpaKkTHKa, 03HAKOMHUTENbHAS IPAKTHKA

2.2.9 | DneKTpOTEXHUKA, 3JEKTPOHUKA U 3JIEKTPOIIPUBOL

2.2.10 [ OcHOBHBIE HOPMBI B3aIMO3aMEHIEMOCTH

2.2.11 [ OcHOBBI TEOPUH YIIPYTOCTH

2.2.12 | Teopus mIaCTUYHOCTH

2.2.13 | YuebHas npakTHKa, TEXHOJOTHYECKas (TPOU3BOICTBEHHO-TEXHOJIOTHIECKAs) MPAKTHKA

2.2.14 | ®unocodust

2.2.15 | Oxonorus

2.2.16 | leranu MamuH U OCHOBBI KOHCTPYHPOBaHUS

2.2.17 | KomnbrotepHOE MOAETHUPOBAHUE

2.2.18 | Teopus aBTOMOOWMIIEH U TPAKTOPOB

2.2.19 | TexHOMOTHS IPOXU3BOJICTBA ABTOMOOMIIEH B TPAKTOPOB

2.2.20 | YuebHas MpaKTHKa, SKCIITyaTalMOHHAS IPaKTHKa

2.2.21 | IIpoexTtupoBaHue aBTOMOOMICH U TPAaKTOPOB

2.2.22 | PeMOHT ¥ yTHIU3aIHsI aBTOMOOMIIEH 1 TPaKTOPOB

2.2.23 | YnpaBrieHue TEXHUYECKUMH CUCTEMAMHU

2.2.24 | DkcrutyaTanus aBTOMOOWICH U TPAaKTOPOB

2.2.25 | KoHCTpYyKIIMOHHBIE U 3aIIUTHO-OT/ACIOYHbIC MaTepUaIIbl

2.2.26 | [IpousBoiCTBEHHAS IPAKTUKA, IKCITyaTalIMOHHAS TIPAKTUKA

2.2.27 | Cucrembl aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHKS aBTOMOOMIICH U TPAKTOPOB

3. KOMIIETEHIIUU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIATIIMHBI
(MOZY.JIsT)

YK-1. CnocobeH ocymecTBIATh KPUTHIESCKHH aHAIN3 TIPOOIEMHBIX CUTYAIH Ha OCHOBE CHCTEMHOTO MOJX0/a, BBIPAOaTHIBATh
CTpaTeruio AeMCTBUI

YK-1.1 Oco3HaeT NOCTaBIECHHYIO 33a4y, OCYIIECTBIIAET HOUCK ayTCHTHYHOH U MOJIHOM HHPOPMAIUH JUIS €€ PEeLIeHHs U3
Pa3IMYHBIX HCTOYHUKOB, B TOM 4YHCIIE O(HINAIEHBIX X HEO(UIHAIBHbIX, JOKyMEHTHPOBAHHBIX U HEIOKYMEHTHPOBAHHBIX

VYK-1.2 OnuceiBaeT ¥ KPUTHYECKU aHATU3UPYET HHPOpMAINIO, OTJINYas (PAaKTHl OT OLICHOK, MHEHHIA, HHTEPIIPETAIlHIH,
OCYIIECTBIISET CHHTE3 HH(POPMAIIHOHHBIX CTPYKTYP, CHCTEMAaTH3UPYeT UX

VK-1.3 IIpumeHsaeT cucTeMHBII IOAXO0/, Ul PELICHUs IOCTaBJICHHON 3aa4y, BbISBIISASA €€ KOMIIOHEHTHI U CBSI3U; pacCMaTpUBAET
BapUAHTHI U AITOPUTMBI pean3alliy IOCTaBIEHHON 3a1a4H, OLIEHUBas UX JOCTOMHCTBA U HEAOCTATKH

OIIK-1. Cioco0eH CTaBUTh U pemIaTh HHKEHEPHBIE X HAYTHO-TEXHUUCCKUE 331a4X B cepe CBoel MpohecCHOHATbHON
JEATEIBHOCTH ¥ HOBBIX MEXIMCIUIUIMHAPHBIX HANPaBJICHUH C HCIIOIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTH4YECKUX U
TEXHOJIOTHYCCKHUX MOJICIICH;

OIIK-1.1 3Haer criocoOBI peneHUs] MHKCHEPHBIX H HAYYHO-TEXHUYECKUX 3a/1a4 B cepe cBoei mpodhecCHOHATBHOM A TENEHOCTH
C HCTIOJIb30BAHNEM €CTECTBEHHOHAYIHBIX, MATEMATHUSCKUX U TEXHOJIOTUICCKUX MOJeeh

OIIK-1.2 YMmeeT mpuMeHATh B chepe cBoel MpohecCHOHATBHON AESTENFHOCTH HOBBIE MEXTUCIIUIUIMHAPHBIC HAIIPABICHHS C
UCIIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMATUYECKUX U TEXHOJIOTHUECKUX MOJENEH

B pe3yibTaTe 0CBOCHHMS JUCHUILUIMHBI 00y4AIOIIMIICS N0JIKeH




3.1 (3uarn:

3.1.1

METOIbI OOPHOBI C KOPPO3UEH.

- TCOPETUYCCKNEC OCHOBBI XUMUH, nepnozmqecxnﬁ 3aKOH U €T0 UCIOJIb30BaHUEC B IMPEACKA3aHUN CBOMCTB 3JIEMCHTOB U
COCﬂHHEHHﬁ, BHUJBI XHMHYECKON CBS3H B Pa3INMIHBIX TUIIAX COCHHHEHHﬁ; MCTOAbI OIMHUCAHUSA XUMUYCCKUX paBHOBECI/Iﬁ B
pacTBOpax 3JCKTPOJIUTOB, METOABI OIMMCAHUA KUHECTUKU XUMHUYCCKUX peaKquI, MPOLECCChI JICKTPOJIN3a, KOPPO3HUU U

3.2 | YmeTh:
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JEeATENBHOCTH.

- OCYHICCTBJIATH ITOCTAHOBKY M PCHICHHUEC 3a/1a4 C UCIIOJIb30BAHNUC 3HAHHH [T0 XUMUHU B 001aCTH HpO(I)eCCPIOHaJ'IBHOfI

33

HNMmeTh HaBBIKM M (MJ1H) ONBIT J€SITEIbHOCTHU:

33.1
JESATEIbHOCTH.

- BBITIOJTHCHUS JIEMEHTAPHBIX J1a00PaTOPHEIX (YHU3NUKO-XMMHUYECKAX HCCIIETOBAaHUH B 00IacTH POodhecCHOHaTIBHOM

4. CTPYKTYPA U COAJEP KAHUE JUCIHUITIJIMHBI (MOAY JI5I)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne
3aHsaTus/ Kypc 107071 pakT. | moar.
Paznen 1. Beenenune. CtpoeHue BelecTsa
[IpenmMer 1 3HaUEHHE XUMHUH B Pa3BUTUH 1 2 YK-1.1 VK- | JI1.1J11.2 2 0 Omnpoc. PaboTa
TexHUKH. OCHOBHBIE TIOHATHUS U 1.2 VK-1.3 JI1.3 B MaJIBIX
KOJIMUECTBEHHbIE 3aKOHBI XUMuH /J1ab/ OIIK-1.1 JI1.4J12.1 rpymmax.
OIIK-1.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 2 VYK-1.1 VK- | JI1.1J11.2 0 0 Ormpoc.
TexHUKH. OCHOBHBIE TIOHATHUS U 1.2 VK-1.3 JI1.4J12.1 Pemenne
KOJIMUEeCTBEHHbIE 3aKOHBI XuMuu /I1p/ OIIK-1.1 3ajau.
OIIK-1.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 12 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 JI1.4J12.1
KOJIYECTBEHHbIE 3aKOHBI XuMuu /Cp/ OIIK-1.1
OIIK-1.2
CrpoeHue aToMa U TIepUoInYecKasi CucTeMa 1 2 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
J .. Menneneesa /Jlex/ 1.2 VK-1.3 JI1.4J12.1
OIIK-1.1
OIIK-1.2
CrpoeHue aToMa U TIEpUOINYECKas CUCTEMA 1 6 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
JI.1. Menneneesa /Cp/ 1.2 YK-1.3 JI1.4712.1
OIIK-1.1
OIIK-1.2
Xumuyeckas cBssb /Cp/ 1 10 | VK-1.1 VK- | JI1.1JI1.2 0 0 TectupoBanue
1.2 VK-1.3 JI1.4J12.1
OIIK-1.1
OIIK-1.2
Pa3gen 2. O0uime 3aK0HOMEPHOCTH
XMMHYEeCKHMX NPOLecCcoB
DHepreTrka XUMUIEeCKUX TporieccoB /JIek/ 1 2 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 JI1.4J12.1
OIIK-1.1
OIIK-1.2
DHepreTrKa XMMUIeCKuX Tporieccos /Cp/ 1 3 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 JI1.4J12.1
OIIK-1.1
OIIK-1.2
Xumnueckast knHeTrka. CKOpoCTh 1 7 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
XUMHIecknx peaknuii. Karams /Cp/ 1.2 VK-1.3 JI1.4J12.1
OIIK-1.1
OIIK-1.2
Xumudeckoe paBHoBecue /Cp/ 1 6 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 J11.4J12.1
OIIK-1.1
OIIK-1.2

Paznen 3. PacTtBopbl




PactBops!. [lucnepcHsle cuctems! /Cp/ 6 VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 YK-1.3 J11.4J12.1
OIIK-1.1
OIIK-1.2
Teopus 371eKTPONUTHYECKON 6 YK-1.1 VK- | JI1.1JI1.2 TectupoBanue
mquccormaruu /Cp/ 1.2 VK-1.3 J11.4712.1
OIIK-1.1
OIIK-1.2
Bonopoansrii mokaszarens /Cp/ 6 VK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 YK-1.3 J11.4J12.1
OIIK-1.1
OIIK-1.2
Pa3nen 4. OkucanTebHO-
BOCCTAHOBHTEJbHbIE H
TEKTPOXHMHYECKHE MPOIECChI
OKHCIUTETHLHO-BOCCTAHOBUTENILHBIE 2 VYK-1.1 VK- | JI1.1J11.2 Omnpoc. PaboTa
nporieccsl /J1a6/ 1.2 YK-1.3 JI1.4J12.1 B MaJIBIX
OIIK-1.1 rpymmnax.
OIIK-1.2
OKHCIUTETLHO-BOCCTAHOBUTEIILHBIE 2 YK-1.1 VK- | JI1.1J11.2 Ormpoc.
peaxmuu /TIp/ 1.2 YK-1.3 JI1.4712.1 Pemenue
OIIK-1.1 3ajad4.
OIIK-1.2 Huckyccus.
OKHCIUTETLHO-BOCCTAHOBUTEIILHBIE 12 VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
nporeccsl /Cp/ 1.2 YK-1.3 JI1.4712.1
OIIK-1.1
OIIK-1.2
DNEKTPOXUMHYECKHE MPOLIECCHI. 2 YK-1.1 VK- | JI1.1J11.2 Yyebnas
Onexrponms /JIex/ 1.2 VK-1.3 JI1.4J12.1 JIFCKYCCHS
OIIK-1.1
OIlIK-1.2
DNEKTPOXUMHYECKHE MTPOLIECCHI. 10 VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
Onexrponus /Cp/ 1.2 VK-1.3 JI1.4J12.1
OIIK-1.1
OIIK-1.2
XuMuueckue UCTOYHUKH Toka /Cp/ 10 | YK-1.1 VK- | JIl.1J11.2 TecTupoBaHue
1.2 VK-1.3 J11.4J12.1
OIIK-1.1
OIIK-1.2
Koppo3zus u 3amuta meramios /Cp/ 3 VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 J11.4J12.1
OIIK-1.1
OIIK-1.2
Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHMHAHA
CocraB, cBOICTBa U IepepaboTKa 8 VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
opranudeckoro Torumsa /Cp/ 1.2 YK-1.3 JI1.4J12.1
OIIK-1.1
OIlK-1.2
Paznen 6. Xumnueckast nieHTHHPUKAIUSA 1
aHAJIN3 BellecTBa
KavecTBeHHBIN 1 KOTUIECTBEHHBINA 8 VK-1.1 VK- JIT.1 JI1.2 TectupoBanue
ananus /Cp/ 1.2 YK-1.3 JI1.4J12.1
OIlIK-1.1
OIIK-1.2
HucTpymenTansHble MeTo6I aHau3a /Cp/ 8 VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 YK-1.3 JI1.4J12.1
OIlIK-1.1
OIlK-1.2
Pazgen 7. KonTpoan
KonTpomns /Ix3amen/ 9 VYK-1.1 VK- | JI1.1JI1.2 Ompoc.
1.2 VK-1.3 JI1.4J12.1 [TucemenHas
OIIK-1.1 pabora.
OIIK-1.2 TectupoBanue.




5. ®OH/J]I OHEHOYHbIX CPEJCTB

5.1. ITpumepHBIii nepeyeHb BONMPOCOB K 3a4YeTy

He npeaycMoTpeHO y’{e6HLIM IJIaHOM

5.2. IIpumepHblii NepevyeHb BOMPOCOB K IK3aMeHY

Yuebunlit Monyns 1. BBenenune. CtpoeHue BemecTa

L. OCHOBHBIE XMMUYECKUE TOHATHUs. MaTepus U BelecTBO. ATOM, MOJIEKyNna, XUMHYECKHH 31eMeHT. BaneHTHOCTh 1
CTEIECHb OKHCIICHHS 3JIEMEeHTa. ATOMHAsI M MOJICKYIIpHast Macchl. KosmaecTBo BemecTsa — MOJIb.

2. ATOMHO-MOJIEKY/IIpHasl TEOPHsI, 3aKOH COXPAHEHMs Macchl U dHepruu, [lepruoandeckuil 3aK0H, TEOPUS XUMHUECKOTO
CTpPOEHUS BellecTBa. 3aKOH ABOTaJpo U €ro cleJCcTBus, ypaBHeHHe Meneneesa-Knaneiipona.

3. DOpPMYITUPOBKH CTEXHOMETPUIECKHX 3aKOHOB XHMHH: MOCTOSHCTBA COCTABOB, SKBUBAJICHTOB. [I0HATHE XMMHYECKOTO
HKBHBAJICHTA 3JIEMEHTA U COSANHEHNU. MoJspHast Macca SKBHBAJICHTA ¥ MOJIIPHBIH 00BEM SKBHBAJICHTA.

4. OO61ee npeacTaBieHre 06 aToMe. DlIeMeHTapHbIe YacTHIIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300aphl.

5. IToBenenue snexTpoHa B atome. KBaHTOBBIH XapakTep W3MEHEHUI sHepruu. [IBoMCTBEHHas MPUPOJIA AIEKTPOHA.

6. I'maBHOe W opOHTaNBEHOE KBAaHTOBBIE YMCIa. MarHUTHOE KBaHTOBOE 4Hcio. CIIMH 3JIEKTPOHA M CIIMHOBOE KBAaHTOBOE
ypcno. CxemMa CTpOSHUS 3MEeKTPOHHOI 000JI09YKH aToOMa TI0 YeThIpeM KBaHTOBBIM uncnam. [puniumn [aymn.

7. Omnucanue 3JIeKTPOHHOW 000JI0UKH aToMa 3JIEKTPOHHBIMU (popMyliaMu U 3J1eKTpoHorpaduueckuM meronoM. Ilpasuio
I'yana.

8. 3amonHeHNE 3IEKTPOHAMH YHEPIreTHUECKUX COCTOSHHH aToMa COTIACHO IPHHIUITY MHHUMYyMa 3Heprud. IIpaBnna
KrneuxoBckoro. Ilopsaok 3anoaHeHNs 21EKTPOHAMH SHEPreTUYECKUX YPOBHEN U NOLypOBHEN.

9. s-, p-, d-, f-31eMeHTBI. DNeKTpOHHAsT CTPYKTYpa aTOMOB M IIEPHOANYECKas CHCTEMa XMMHYECKUX IIEMEHTOB.

10. INepronnaecknii 3akoH 1. 1. MenneneeBa. CoBpeMeHHast (GOpMyITHpOBKa 3aKoHA. [IprdarHa NepHOIUIHOCTH H3MEHEHHS
CBOWCTB 2JIEMEHTOB U UX COCAUHEHUN.

1. CTpyKkTypa HepHOANYEcKOl cHcTeMBbl aneMeHToB. Ilepuoasl, rpynmsl, noarpynnsl. Ilepuoaudyeckoe u3MeHeHHE CBOICTB

XUMHUYECKUX 3JIEMEHTOB. Pajinycsl aTOMOB 1 MOHOB. DHEPIHsI HOHU3AIMU. DHEPTHUS CPOJCTBA K JIIEKTPOHY.
DNEKTPOOTPUIIATENIEHOCTD.

12. KucnoTHO-0CHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BellecTB. VI3MeHeHUe KMCIOTHO-OCHOBHBIX U
OKHCJIUTENBHO-BOCCTAHOBHUTEILHBIX CBOMCTB BEILECTB B 3aBUCUMOCTH OT CTEIIEHN OKHCJIEHHS DJIEMEHTA, OT IIOJIOXKEHHS B TaOJIMIIE
J. Y. Menneneesa.

13. XuMmuueckasi CBsI3b. YCIOBHA ee 00pa30BaHUsA, IPUPOJa U MapaMeTpsl CBA3U.

14. KoBanenTHas xuMuueckas cBsa3b. OJHOIIEKTPOHHBII MexaHU3M ee oOpazoBanus. KpatHocTs cBa3u. JloHOpHO-
AKIETITOPHBIN MEXaHU3M 00pa30BaHMs KOBAICHTHOH CBSI3H.

15. HacemraeMocTs 1 HaIIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. SP-, Sp2-, SP3-THOpHIU3anus IEKTPOHHBIX 00JaKOB M
IPOCTPaHCTBEHHAsA KOH(HUTYPALs MOJEKYIL.

16. INonsipHas u HemonspHas KOBAaJEHTHAs CBA3b. JIMMOJBHBIA MOMEHT CBSI3H U MOJIEKY/BI. ['eoMeTpuyecKkasl CTpyKTypa
MOJIEKYIL.

17. Honnas cBs3p U ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIBHOCTH. MeTamnyeckas CBs3b, €€ 0COOCHHOCTH.

18. Bonopoanas cBs3b U ee BIMsAHHE Ha (pU3NUECKHE M XUMHYECKHE CBOIMCTBA MOJEKyl. MexMoIeKyIsIpHoe
B3aUMOJIeHCTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX YCTOMYMBOCTh. KOHCTaHTa HECTOMKOCTU KOMILIEKCHOTO HOHA.

JIBoliHBIE CONU.
VYueOHbIi Moayib 2. O0mHe 3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB

20. OCHOBHBIE NOHATHUA XUMHUUYECKON TEPpMOJAMHAMUKN. BHYTpEHHSAs 3Heprusi U SHTaIbIUsl cucTeMbl. I1epBblil 3aKkoH
TEepMOANHAMUKH.

21. TenoBbie 3P GHEKTH XUMHUYECKUX peakiuii. Termtora (3HTAIbIKSA) 00pa30BaHUsA XUMUIECKUX COCTUHEHHH. 3aKOH
JlaBya3be-Jlarutaca. OCHOBHOM 3aKOH TEPMOXMMHU — 3aKOH I'ecca U ClIeACTBUSI U3 HETO.

22. Ontponus. HanpasneHne XuMHUECKUX NPOLIECCOB B U30JIMPOBAHHBIX CUCTEMaX. BTOpoi 3aKOH TepMOIUHAMUKHU.
23. Oueprust ['m60ca. HanpaieHue u mpenes caMOnpoOU3BOJIBHOTO TEUEHHS XUMUYECKUX PEeaKLuil.

24. CKOpOCTh TOMOTEHHBIX PeaKkuuil. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALMM PEarupyloliX BEMIeCTB. 3aKOH JEHCTBUS
Macc. KoHcTaHTa CKOpOCTH peaknui.

25. 3aBHCHMOCTh CKOPOCTH PEaKIMU OT TEMIEPaTypsl W NMPHUPOABI pearnpyronux BemrecT. [Ipasuino Baunt-I'odda.
26. CKOpOCTh T€TEPOreHHBIX XUMHUYECKUX peakinuid. X ocoOeHHOCTH.

27. OOpatumblie 1 HeOOpaTHMBIE peakIMy. XUMIdeckoe paBHoBecHe. KoHcTaHTa paBHOBecus. CMeleHHE paBHOBECHS,
npuniun Jle Hlarense.

28. KonebarenpHble peakiuu (mepuoandeckue peakiun). Konebanus KOHUEHTpaUUNA HEKOTOPHIX MPOMEKYTOYHBIX

COCJMHEHUH U COOTBETCTBEHHO CKOPOCTEH pPeaKIuii.
Y4eOusIit Moayns 3. PacTBOpEI

29. PactBOpsl. CrtocoOBI BEIpa)keHHsI KOHIICHTPAIlMK PacTBOPOB (TIPOLIEHTHAsS, MOJISIpHASI, HOpMAJbHAs!, MOJSUTbHAS, THTD).
PactBopumocTs.

30. CBoiicTBa MCTHHHBIX pacTBOpoB. 3akoHHI Payns u Bant-T'odda.

31. PactBops! anekrponutoB. Teopust 371€KTPONUTUUECKON AUCCOLUALIMU.

32. CusibHble U cialble 2JeKTpoduThl. CTeneHs aucconuannu. Koncranra auccouuanuu. ManopacTBOPUMBIE dJIEKTPOIHUTEI.
[Tpoussenenue pacreopumoctu (I1P).

33. HNonooOmennbie peaknuu. [IpaBuiia HalTMCaHUST HOHHBIX YPaBHEHUH PEaKIHiA.

34, Kucnotel, ocHOBaHMS U CONM C TOYKU 3PEHUS TEOPUH DJIEKTPOIUTUYECKON TUCCOLUALUU.

35. DJEeKTPOIUTHYECKasl AUCCOLMants BoJbl. IoHHOE mpou3BeeHre BoAbl. Bo1opoHbIN MoKa3aTenb.

36. Knaccn(bmcaunﬂ AUCIICPCHBIX CHUCTEM. MI/IKpOFCTepOFCHHBIe CHUCTEMBI — CYCIICH3HUH, OMYIIbCUH, IICHBI, a9PO30JIH.




Yuebnslit Moaynb 4. OKHCAUTENEHO-BOCCTAHOBUTEIbHEIE
1 2JIEKTPOXMMHYECKUE TIPOLICCCHI

37. OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakunu. CteneHb okucieHus. OKUCIuTeNnb, BOCCTaHOBHUTENb. [Ipoieccs
OKHCJICHUS U BOCCTAHOBJICHHMS.

38. BozHuKHOBeHHE JBOWHOTO JEKTPHUYECKOTO CIIOSI HA TPaHMIIE METalI—BOJa, METaJUI—PacTBOP. DIEKTPOIHbBIE
noTeHnuasnbl. CTaHAApTHBIA BOJAOPOIHBIN AJIEKTPOI. Psij cTaHAapTHBIX 3JIEKTPOAHBIX MOTEHIIMANIOB. Y paBHeHue HepHcra.

39. Teopus TanbBaHUYECKUX JJIEMEHTOB. MemHO-TIMHKOBBIN 3neMeHT [anmans Skoou. D/IC raipBaHUYECKOTO DIIEMEHTA.
SBnenust nonsipuzanuu U aenosisipusanuu. KoHeHTpalmoHHbIN ranbBaHUUECKUI 3JIEMEHT.

40. CymHocTh 3JeKTponu3a. KatogHple 1 aHOAHBIE MPOLIECCHI MPH AJIEKTPOJIN3E BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

41. DJIEKTPOJIN3 PACIUIaBOB U PACTBOPOB 3JEKTPONUTOB. 3akoHbl Papases. Brixon mo Toky.

42. Koppo3sus meramios. Knaccudukanus koppo3uoHHBIX mporieccoB. CyImHOCTh XHMUYECKOH U 3IEKTPOXUMHUUECKOH
Koppo3uu. PakTOPbl, ONPEACNAIONINE CKOPOCTh KOPPO3UH. METO bl 3aIlUTHl METAIIOB OT KOPPO3HU.

43. XUMHUYECKHUE MCTOYHUKHU AneKkTpuueckoil sHeprun (XUDD). IpuHuun neldcTBUs CBUHIIOBOTO KHUCIOTHOTO
akkymyInsiTopa. [IpuHIMI AeHCTBUS IIEIOYHOTO KEIE3HO-HUKENEBOTO aKKYMYJISITOPA.

44, [Mpunun gelcTBUA KeJIe3HO-MapraHieBOro rajbBaHUUEcKoro dneMeHTa (Dnement Jleknaniie). TOMIMBHBIE SIEMEHTHI.
[TpuHIMI NecTBUS KUCIOPOIHOBOIOPOAHOTO TOTLTUBHOTO 3JIEMEHTA.

45. [TonsiTe o Katamuse U KaTanuzatopax. ' OMOTEHHBIN U TeTepOreHHbIN KaTtanu3. MexaHu3M JEeUCTBUS KaTaiau3aTopa.
MHruouTOpHI.

Y4eOublit MOaYyNb 5. DNEeMEHTH OpraHuyecKoil XUMUN

46. [Tonumeps! U OJIUTroMepsl — OTIIMYHUE, MOJYYEHHE C IMOMOIIBI0 PEaKIUN MOJIMMEPHU3AIMH U TIOJUKOH/ICHCAINH,

KIIacCU(pUKAINs, CBOMCTBA, OTACIBHBIC TIPEICTABUTEIH.
Y4eOublit Momynb 6. Xumuueckas uACHTH(UKAIUS U aHATN3 BELIECTBA

47. Mertasuisl, MX PacnpoOCTPAHEHHOCTh, MOJyYeHHEe, (PU3MYeCKHe U XMMUYECKUEe CBOMCTBA. XUMHUYCCKUN aHAIH3 —
Ka4CCTBEHHBIM aHAJIN3 KATHOHOB METAJIJIOB.

48. AHAIUTUYECKUH CUTHAJ KaK 3aBUCHMOCTH JIOCTYITHBIX M3MEPEHHUIO KOJIUYECTB BEIIECTB OT MX cOcTaBa (CIocod
pETHCTPaLK KOJIUYECTBEHHBIX XapaKTEePUCTUK BEIECTBA).

49, DU3NKO-XUMHUYECKHI aHaIM3: XpoMaTorpadust (OymMakHasi, KOJOHOYHAsI, TOHKOCIONHAS, Ta30)KKIKOCTHAS | JP.);
ANEKTPOXUMHUUECKHE METOIBI aHATN3a (TUTPUMETPUICCKUH, KOHITYKTOMETPHUECKHA, IIOTCHITMOMETPUIECKHIIA ).

50. Ousndeckuil aHaIM3 (CIEKTPO(YOTOMETPHS U Ap.).

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He mpexycMoTpeHO yueOHBIM IITAHOM.

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYHIE€ro KOHTPOJIs

IlepedueHs BOIIPOCOB, BHIHOCUMBIX Ha OIIPOC

3aKOH COXpaHEHHUs! Macchl (MMPUBEANUTE TIPUMEPHI).

2. 3aKOH TIOCTOSIHCTBA COCTaBa (TIPUBEIUTE IIPHMEPHI).

3. 3aKOH 3KBUBAJICHTOB (TIPUBEAUTE MPHMEPHI).

4. 3aKOH KpaTHBIX OTHOIIEHUH (IIPUBEIUTE MPUMEPHI).

5. 3aKOH TPOCTHIX OOBEMHBIX OTHOIICHUH (IIPUBEIUTE ITPUMEPHI).

6. 3akoH Aoraapo. Yucno ABoraipo.

7. Jaiite ompeaeneHus MOHITU «XUMHUUYecKass Gpopmyna». Kakue cBeneHHs MOKHO Y3HATh M3 XUMHYECKOH (POPMYIIBI.
8. UYro BeIpaxkaeT cTpykTypHas ¢opmyna? J{ns Kakoro arperaTHOTO COCTOSHHS BELIECTBA OHA MPHTroxHA?

9. THITEI XUMHYECKUX peaKIuid (IPUBEIUTE IPUMEPHI).

10. Enunnms! n3mepenust B MexayHapoaHoi cucreme CU (macca, 00beM, MIOTHOCTh, KOJIUYECTBO BEIECTBA, TEMIEPaTypa,
JUIMHA, BPEMS, CHJIa JJIEKTPUIECKOTO TOKa, JaBJIEHHUE, CUIIA, SHEPTUS, MOLIHOCTb, KOJTHYECTBO AIEKTPUUYECTBA).

11. ONeKTpOH, IPOTOH, HEUTPOH, AAPO aTOMA, KBAPKH U JICITOHBI.

12. UzoTomsl, n306apsl. PaccMoTpeTh Ha mpuMepe U30TOTIOB BOAOPOA.

13. Mopenu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHMCIO (UTO OHO XapaKTEePU3YeT, KaKHe YUCIEHHBIE 3HAUCHUS MOXKET NPHUHUMATh, KAKUMHU
OYKBEHHBIMH 1 YHCICHHBIMH 3HAaYEHUAMH 0003HATACTCS).

15. OpburanpHOE KBAHTOBOE YUCIO (YTO OHO XapaKTepHU3yeT, KaKue YHCICHHBIC 3HAUeHHsS MOXKeT MPUHUMATh, KAKUMU
OyKBEHHBIMH ¥ YNCIICHHBIMH 3HaYCHUSIMU 0003Ha4YaeTcsl, Kakoi (opMyiioi onpenensercs).

16. MarauTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepPH3yeT, KaKhue YHCIICHHBIC 3HAYCHHS MOXXET MPUHUMAaTh, KAKUMHA
OYKBEHHBIMH U YHCICHHBIMHU 3HAUCHUAMH 0003Ha4aeTcsl, Kakoi (popMyIon onpenensiercs).

17. CrHOBOE KBaHTOBOE YHCIIO (YTO OHO XapaKTEpH3yeT, KaKHue YHCICHHbIE 3HAUCHUS MOXKET NMPUHHMATh, KAKUMH
OyKBEHHBIMH ¥ YNCICHHBIMH 3HaYCHUSIMU 0003HadaeTcs).

18. OnexTpoHHas KOHOQUrypanus (IPUBEIUTE IPHMEPHI).

19. IMpunnun IMaynu.

20. [IpaBuno Xynza.

21. IpaBmia KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxarus snementoB JlaByasse, [lebopeitnepa, llankparya, Heronennca, Maiiepa.

23. Otkpoitre [.J1. MeHzaeneeBbIM MEPHOANIECKOTO 3aKOHA M IIEPUOJHMYCCKON CUCTEMBI (CTapas U HOBasi (JOPMYITUPOBKH).
24. CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. IeprroandHOCTE CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE paJlyChl, SHEPTUS MOHMU3AINH, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENBHOCTb.

26. 3HaueHue nepuoaudeckoro 3akoHa J[.M. MenneneeBa u TeOpUU CTPOEHHS aTOMA.

217. Kakwue Bompoch! pemaer XuMu4eckasi TepMoIMHaMuKa?




28. JaiiTe XapakTepUCTUKy OCHOBHBIM MOHSTHSIM TEPMOAMHAMUKH: BHYTPEHHEH SHEPTuH, TEImIoTe, paboTe, SHTAIbIHH.
29. KakoBa cyrh nepBoro Hayajia TepMOJIUHAMUKH?

30. Uro Ha3bIBaeTCs TEIIOBEIM 3()(HEKTOM XUMHUESCKON peakmud. YeM OTIMYaroTcs ypaBHEHHS XUMHUYECKHUX PEaKIHi OT
TEPMOXUMHYECKIX.

31. Chopmynupyiite 3akoH I'ecca u cneacTBue u3 Hero. YTo Takoe TEIUIOTBOPHAs CIIOCOOHOCTH TOIUIMBA?

32. KakoBa cyrb Broporo Hayana tepmoauHaMuku? Uro takoe KIIJ[ TennaoBbIX MalluH, IOYEMY OH BCErJa MEHbIIIE
E€IMHAIBI?

33. UYro Takoe cBobogHas 3Heprus ['mb06ca, cBA3aHHAS SHEPrHUs U YHTPOIHA?

34, Kak onpenenuTs BO3MOKHOCTh CaMOIIPOM3BOJILHOTO NMPOTEKaHNUs XUMUUECKUX PEAKLHH, X HANpaBIe€HHOCTb U Mpenen?
35. Onpenenurs TEIUIOTY CTOPAHUS 3TUJIEHA 110 PEAKLIUU:

i. C2H4(r) + 302(2 )= 2C0O2(r) + 2H20(x),

36. ecnmu AHo6p (C2H4) = 2 x/Ix/monb, A Hobp (CO2) = -394 x/[x/Mob,

37. AHo6p (H20x) = -284,9 xJI»/Moub

38. KakoBa TemmoTBopHast crmocoOHOCTH 3TOTO Ta3a.

39. Beraucnute AG®298  peakinuu U onpeAenuTs MOXKeT U ObITh BoccTaHOBIeH NiO no Ni mo peakuuu amoMUHOTEPMUU?
AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 JI»/Mo0b.

40. Paccuntate AG® 298 peakuun

i Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r)

41. U ONpPEAETHTh, BBIIIE KAaKOW TeMIepaTypbl BO3MOXKEH MPSIMOH Impoliecc.

42. He npousBojs Berurcnenuii, yctaHoButb AS°298 cnemyrommx peaxiuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHOBaHMU n300apHO-M30TEPMUUECKUX MOTEHIMANOB ONPEAENUTe, BOZMOXKHA JM PEaKus CHHTe3a aMMHaKa B
CTaHJAPTHBIX YCIOBUAX?

45. Ha ocroBanuu 3HaueHmit A G° 298 ob6paszoBanus NiF2, NiCl2, Nil2 pemmTe, kakas u3 cojieil HauboJyee ycToiunBa.
46. ITpu B3anmopeiicTBunM xene3a ¢ xyuopoM obpasyercst FeCl2 nmu FeCl3? JlokaxuTe TepMOIMHAMHYIECKH.

47. Bo3MosxHO 51n pacTBopeHHe anmoMuHUA B Boje mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Bausier sin arperaTHO€ COCTOSTHME IPOCTBIX U CJIOXKHBIX BEIECTB HA BEIMYMHY MX TEPMOJAMHAMMYECKUX XapaKTEPUCTUK:
AH®298, AG® 298, S°298. [IpuBenurte npumepsl.

49. JlaiiTe ompeneneHre MOHATHIO MaccoBasl A0JIs, IPOLEHTHas KoHIeHTpauus. [Ipuseaure hopmyIsL.

50. Jaiite onpezeneHne MOHATHIO oObeMHas noJst. [IpuBennute GopMysbl.

S1. [aiiTe ompenerneHne MOHATHIO MOJISIPHAS KOHIIEHTpaIys (MOJSIPHOCTE). [IpuBenute GopMyIsL.

52. JlaiiTe ompeneneHne MOHATHIO SKBUBAJICHTHAS KOHIGHTpanus (HOpManbHOCTh). [IpuBennte hopMyIbL.

53. [Haiite onpenenenne MOHATHIO MOJISUIbHAS KOHLIEHTpaus (MOJsuibHOCT). [IpuBenure GhopMymbl.

54. Jaiite onpeziencHre MOHATHIO TUTP pacTBopa. [IpuBenute Gopmysbl.

55. JlaiiTe ompeznerneHne MOHATHIO MOJBHAS JOJIS PACTBOPEHHOTO BemiecTBa. [IpuBenute GopMyIbL.

56. JlaiiTe ompezneneHre MOHATHIO MOJBHAs 0 pacTBoputens. [Ipusenure GopMyIsl.

57. Jaiite ompezieseHne MOHATHIO TUNIOTHOCTH pacTBopa. [IpuBeaure GopMyIbl.

58. B 500 mut Bomwl pactBopuin 448 i1 razoobpasnoro NH3. Haiiaute MaccoByro J0JI0 aMMHaKa B pacTBOpE.

59. B 400 mut Boasl Opocuiin Kycouek KapOuja KajblHs TP 3TOM BBLACTHIOCH 9,96 1 ra3a. Haiingure maccy
MOJTYYMBIIErOCsS OCaJIKa U OCTaBIIECS BOJIBL.

60. Ckonbko rpamMmoB xsopuaa sxenesa(Ill) mamo pactBoputh B 0,5 kr Bousl ans npurotosieHust 20% -ro pacrtsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mm) pactBopunm 100 11 razoo0paszHoro xjgopoBojgopoaa. Omnpenenure w
HCI B pactBOpe mocie 1o6aBIeHUS XJIOPOBOJOPOAA.

62. Paccunrare MonsipHOCTE 40%-r0 pacTBOpa XJIOPOBOAOPOJHOM KUCIOTHI ILI. 1,2 T/MIL

63. Paccuntath HOpManbHOCTE 40%-TO pacTBOpa XJIOPOBOJIOPOTHON KUCIOTHI 1. 1,2 r/mit.

64. Paccunrars MomsuibHOCTE 40%-T0 pacTBOpa XJIOPOBOJOPOTHON KHUCIOTHI L. 1,2 T/MII.

65. PaccunTate MONBHYIO HONO pacTBOopeHHOTO BemiecTBa 40%-ro pacTBopa XJI0POBOAOPOIHOM KUCIOTH II. 1,2 /M.
66. Paccunrare MonpHyI0 momo pactBoputens 40%-ro pacTBopa XJIOPOBOJOPOIHON KHCIOTHI IUL.1,2 T/MiI.

67. INepeuncnuTe cBOICTBA MOJIEKYIAPHBIX Pa30aBIEHHBIX PaCTBOPOB.

68. B uem cymHocTh 3akoHa Paymsa?

69. IToyemy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IpH 0oJiee BHICOKHX TEMIIEpaTypax, 4yeM
YHCTBIC PACTBOPHUTEIH?

70. KakoB ¢m3udeckuif CMbICT KPHOCKOIMIECKOH MOCTOSHHOM?

71. Uro takoe aHTU(GPHU3BI U KaKyl0 POJb OHU UTParoT?

72. Ocmoc, ocMoTHYeckoe namieHue. 3akoH Baut-T'ododa.

73. Kaxkme pacTBopuTeNny Ha3BIBAIOTCS JIEKTpoiuTamMu’? B deMm mpuumHa WX OTKIOHEHHS OT 3akOHOB Payms u Baut-T'odda?
74. KakoB cMbICT M30TOHHYECKOTO KOd((UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMAIMH dJIEKTPOIUTOB?

75. B uem cyrp 3akoHa pazbasnenus OcBanbpiua?

76. B "em oTnmume CHIBHBIX W CTAa0BIX 3JIEKTPOIUTOB?

77. Uro takoe Tocon-40 u Tocon-60, rae oHU NPUMEHSIOTCS?

78. CKOJIBKO TUIJICHIJIMKOJISL HY)KHO PacTBOPUTH B 1 J1 BoAabl, 4TOOBI TeMIlepaTypa 3aMep3aHusi pacTBopa craia 30°C?

79. Ipu kakoii Temmepatype Oymer 3amep3aTh 45%-i BOIHBIN pacTBOp TIHIUPUHA?

80. Ormpenenuth TeMnepaTypy 3amep3anus 5%-HOTO BOJHOTO pacTBOpa XJIOPHUAA KajbIHs, €CIA CTENEeHb €ro AMCCOLHAIIHI
paBHa 70%?

81. CKOJIBKO TPaMMOB TJTIFOKO3bI HY)XKHO 11006aBuTh K 100 T BoJbI, 4T0OBI pacTBOp 3akurien npu 110°C?

82. Boruncnuts ocmotrueckoe nasienue 0,01M pacrtBopa K2SO4 mpu 18°C. Crenenp nuccouuanuu coiu B pactsope 87%.
83. JHaiite onpeneneHue NOHATUIO TUAPOIU3 coJied. TUlnuyHbIe Cllydan TUAPOIIMU3A.

84. Koncranra ruapomnusa.




85. CreneHp THAPONU3A.

86. T'uaponu3s conu 00pa3oBaHHON caboi KUCIOTON M criibHBIM ocHoBanueM: CH3COOK.

87. T'uaponu3 conu 0Opa3oBaHHOM CIa0O KHCIOTON M CHIIBHBIM ocHoBaHHeM: Na2CO3.

88. I'unponus comu 0Opa3oBaHHOM c1aboi KUCIOTOH M CHIBHBIM ocHOBaHHEeM: K3PO4.

89. I'uaponus conu o6pazoBaHHOM cnaboit kucnoTol u cnadbbiM ocHoBanneM: CH3COONH4.

90. T'uaponu3s conu 0Opa3oBaHHOMN ClIabOH KHCIOTON | cllaObiM ocHOBaHHMeM: Al2S3.

91. T'uaponu3 conu 00pa3oBaHHOHN CHIIBHON KHCIOTOW ¥ cia0dbiM ocHoBaHmeM: NH4CI.

92. I'unponus comu 00pa3oBaHHOMN CUIBHON KHCIOTOH U cnabeiM ocHoBanueM: CuCl2.

93. T'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOH M cinabbiM ocHoBanueM: FeCl3.

94. T'uaponu3 conu 00pa3oBaHHOMN CHIBHON KHCIOTOW M ciiabbiM ocHoBaHWeM: CuSO4.

95. I'upponu3s comu 00pa30BaHHOM CHIBHON KHCIOTOH H ciabsiM ocHOBaHMeM: Fe2(SO4)3.

96. I'uaponu3 conu 06pa3oBaHHON CHIBLHON KHCIOTOW M CHIIBHBIM OocHoBaHHeM: Na2SO4.

97. [Haiite onpenenenue NOHATHUIO CTENEHb OKUCIeHUs. [IpuBenure azoTconepKalue COEAMHEHHUs CO BCEMHU BO3MOXKHBIMU
CTENEHIMH OKHCIICHUS a30Ta.

98. [IpuBeauTe mpaBuia s BEIYUCICHUS CTENICHW OKHCIEHUS DJeMEHTa B COSAWHEHUH (TIPUBEIUTE MPUMEPHI).

99. [aiite onpeneneHue MOHATUAM OKUCIUTEIbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP), okucienue U BOCCTAaHOBIEHHUE
(mpuBeANTE IPHMEPHI).

100. Knaccnduxarys oKHCIHTeTbHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEXMOJICKYIIPHbIE W BHYTPHMOJICKYISIPHBIC, PEaKINU
CaMOOKHCIICHUI-CAMOBOCCTAHOBIIEHHUS (IUCTIPONIOPIIMOHNPOBanus)). [IpuBenure npumepsl.

101. Oxkucnurenu (MPUBEAUTE MTPUMEPHI).

102. BoccranoButenu (MpUBEAUTE TPUMEPHI).

103. BemiectBa, o6aanarone OKUCIUTENbHO-BOCCTAHOBUTENLHON JABONCTBEHHOCTBIO (IPUBEIUTE MPUMEPHI).

104. Cocrapnenne ypaBaenuit OBP u paccraHoBKa KO3 QPHIIMEHTOB METOIOM JICKTPOHHOTO OanaHca (MPUBEAUTE MPUMEPHI).
105. Cocrasnenne ypasHeHHi OBP u pacctaHoBKa KO3(h(QHIIMEHTOB HOHHO-3JIEKTPOHHBIM METOIOM (METOIOM ITOJYpPEaKIIHiA)
(mpuBeANTE IPHMEPHI).

106. DKBHBAJEHTHl U MOJIAPHBIE MAcChl SKBUBAJIIEHTa OKUCIHUTENS U BOCCTAHOBHUTENS (IPUBEIUTE MPUMEPHI).

107. Yro Takoe 37eKTponpoBoHOCTL? [IpOBOHUKY [IEPBOTO U BTOPOIO Poja.

108. Kak Bo3HHMKaeT ckayok MOTEHIMalIa Ha TPaHUIe MEeTAJUT-AIeKTpoauT? [loHATHE HOPMAIBHOTO 3JEKTPOJIHOTO
noreHuyana. YpasHenue HepHera.

109. Yro Takoe ralbBAHUYECKUIN JICMCHT, U KaKUe MPOIECCHl MPOUCXOIAT IPH ero padote?

110. lanpBaHnyeckuii 3aeMeHT SIKoOu-J{aHuaiis.

111. O/1C ranpBaHuYecKoro sjieMeHTa. YpaBHeHue HepHcra.

112. Uro mpezncraiseT co60i HOpMaIbHBIA BOAOPOIHBIN 3JEKTPO?

113. l'abBaHUYECKUI 3JIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTpoJa, morpyxeHHoro B 0,1M pactBop HuTpaTa kobanbsra (II),

¥ HUKEJIEBOTO 3JIEKTPOJIa, IOTPY)KEHHOTO B pacTBop HHUTpaTa HUKENs (II). KakoBa momkHa OBITE KOHIIEHTPALUS COJH HUKEIS,
9TOOBI 2TEKTPOIBIDKYIIAs CHIIa TAKOTO 3JIEMEHTa ObLIa paBHA HYIIO?

114. CocraBbTe cxeMy raiabBaHuuyeckoro snaementa u3 map Ni/Ni2+ u Cu/Cu2+. YKaxuTe HampaBlIeHHEe TOKa BO BHYTPEHHEH
Y BHEIIIHEH [eTIsx.

115. Brruncnure noteHmman npu Temmepatype 25°C MarHHeBOTO 371eKTpoja, morpyxerHoro B 0,01 M pactBop cymsdara
Marsus.

116. Beruncnute 3JIC ranpBaHUYECKOTO AJIEMEHTa, COCTABIEHHOIO M3 3JIEKTPOJOB: METAJUIMYECKOrO KaJMHUsl, TOMEIEHHOTO
B 0,01 M pactBop cynsdata KaaMus, 1 METAJUTHYECKOTO KaMHs, IOMEIIEHHOTO B 2 M pacTBop cynbdara KaaMHusl.

117. Kaxkue ObIBalOT akKyMynaTOpBl M Kak OHHM paboTaror?

118. Uto Takoe KOppO3usi METAJUIOB, M KAKOBBI METOIbI OOPHOBI ¢ HEit?

119. Kakast xoppo3ust Ha3biBaeTcsi xumuueckoil? IIpuBectu mpuMepsl.

120. Kakast xoppo3ust Ha3bIBaeTcs 21eKTpoxuMmudeckoi? Ilpusectu npumepst.

121. [Touemy >xene30 Mpu COMPUKOCHOBEHUHU C OJIOBOM OKHUCISIETCSl OBICTpee, YeM YUCTOE XKene30?

122. B pactBop xyopuja HaTpusl NOMEIEHA IUIACTUHKA U3 JKeJle3a U JKele3Has IUIaCTUHKa, CHasHHas ¢ MeJplo. B kakom
CiIyyae KOppo3us MpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. Jlnst 3ammmThl OT KOPPO3UH CILIABHI aTIOMHUHHS, B YACTHOCTH JIOPATIOMHMHUM, IMOKPBHIBAIOT TOHKHUM cloeM amromuHus. Ha
KaKOM CBOMCTBE aJlFOMHHUS 9TO OCHOBAaHO?

124. B Boay nmomerensl 1iacTHHKA OIIMHKOBAHHOTO JKelle3a U TUIACTUHKA JIY)KEHOro jkese3a. Kak mpoTrekaer Kopposus B
NEPBOM U BO BTOPOM Cllydae?

125. Kak npoTtekaer mpolecc KOppo3HuH Xkeje3a, IOKPhITOr0 CII0EM HUKENs, B KUCIOM M LIEOYHOM cpejie, eciau 1eI0OCTHOCTD
clost HapyieHa?

126. Uro Takoe OKCHIHAS TUIEHKA, U KaKHe METaJUIbl ee 00pa3yror?

127. Kaxk Brnuster BenuuuHa pH cpenbl Ha KOPPO3HIO aTIOMUHUS, IUHKA U XKene3a?

128. Ha 1yem ocHOBaHa 3amMTa METAJUIOB C TIOMOIIBEO HHTHOUTOPOB?

129. [lepeuncnure BaxHEWUIINE METOABI 3AIIUTHI METAINIOB OT KOPPO3HH.

130. IToueMy XMMHUYECKH YHCTOE JKEeJIe30 SABISAETCS 0o0jee KOPPO3HOHHOYCTOHUUBEIM 110 CPABHEHHIO C TEXHUYECKAM?

6. YHEBHO-METOJUMYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3znarensctBo, rox | Komnu-Bo

JI1.1 |IiuroBuu U. K. Kypc ananuriygeckoil XumMun: ya4eOHUK CII6.: Jlans, 2004 94




ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI1.2 [I'pann6epr U. U., Ham | Opranndeckas Xumus: ydeOHUK Cankr-llerepOypr: | DnekTpoH
H. JIL. Jlans, 2023 HBIA
pecypc
JI1.3 |Hurmarymmia H. T ®dusryeckas U KOJUTOUIHAS XUMUS: yaeOHOe TocoOue Cankr-IlerepOypr: | DnekrpoH
Jlanp, 2022 HBIN
pecype
JI1.4 |Tensdpman M. 1., Xumusi: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2025 HBI
pecypc
6.1.2. JlonoHUTE/IbLHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI2.1 | Xomuenxo I'. IT,, Heopranmueckas xumust: yaeOHUK CII6.: UTK 50
HutoBnu U. K. I'panut, 2009

6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | SuperNovaReaderMagnifier

6.3.1.4| OC Windows 7

6.3.2 TlepeueHb MHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHbIH nepuoguueckuii cipaBouHuK «Crucrema TAPAHTY. IlonHOTeKcTOBEIN, 00HOBIAEMSBIH. JJocTym o

JIOKaJBbHOM CETH aKaJeMHUH

6.3.2.2 | DnexTpoHHas 6ubIMoTEeUHas cucTeMa u3atenserBa «Jlanby. [TomHOTEKCTOBAS AMeKTPOHHAs OMOIHOTEKA.

WuauBuya bHbBIH HEOTPAaHHYCHHBIN JTOCTYI Yepe3 PUKCHPOBaHHbIM BHeIHUI [P anpec akameMun HEOrpaHUICHHOMY
KOJIMYECTBY MOJTB30BATENEH U3 TI000W TOUKH, B KOTOPOM UMeeTcs JOCTyI k cetr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus

Bun pabot

Hasnauenne

OcHaIIEHHOCTh

322

Jlex

YuebHast aynuTOpus

CTonbl, CTymbsl YYGHWYECKHE, JEMOHCTPAIlMOHHOE O0OpYIOBaHHUE
(mpoextop ACER (1 mT.), mndposas uHTepakTHBHAs gocka (1 mT.),
nepcoHanbHblf kommbpiorep ACER (1 mr.) u yd4eOHO-HarmsnHBIC
nocoous

427

JIab

YuebHast aynuTOpus

Hlkad co crennanu3MpOBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
[UIETKH, IITATUBBI, MEpHBIC CTaKaHbl, XUMHYecKhe peakTuBbl) (1
mrt.), mwKkap BHITSDKHONH (1 mT.), Tabnauua «PacTBOPUMOCTH KUCIOT H
ocHoBaumi» (1  mr.), Tabmuma  «[lepmoamveckas  cucreMa
MenpeneeBay» (1 mT.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOPHEIE
(5 mrT.), Tabyperku (19 mwr.), cron mpenoaaBatens (1 mr.), pakoBHHA
(1 wr.), cryn o/m (1 mr.)

1-401

CP

ITomemenue mist
CaMOCTOSITEIILHON paboThI

KommnbloTepHasi TeXHHKa € BO3MOMKHOCTbIO IOJKIIOUEHUS K CETH
"Unrepuer” n  obecrieueHnueM JIOCTyna B DJEKTPOHHYIO
HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely OpraHM3anuu (HOYTOYKH,
TepCOHABHBIE KOMITBIOTEPHI) (4 1IT.)

1-501

CP

ITomemienne st
CaMOCTOSTENFHON pabOTHI

KoMmmprotepHasi TEXHHKa C BO3MOXKHOCTBIO IIOJKITIOYCHHUS K CETH
"UnTepuer” n  obecrieueHneM JoCTyna B DJEKTPOHHYIO
HH()OPMAINOHHO-00pa30BaTENbHYIO cpeny OpraHu3aluu
(nepconanbubie  KoMmmbioTephl) (3 mT.). Cronm ydeHHYecKwid 2-X
MeCTHBIH (5 mIT.), CTYN ydeHndeckui (7 mT.)

8. METOMYECKHE YKA3AHUS JI51 OBYYAIOIUXCSA 110 OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIS)

Cnenuduxoil 3a04HOH (opMBI 00yUeHHUS SBISIETCS MpeoOanaromee KOJINIECTBO YaCOB CaMOCTOSITENIbHOW pabOTHI 110 CPaBHEHHUIO C
AyIUTOPHBIMH 3aHSATHAMH, IIO3TOMY METOJHMKAa H3Y4eHHs Kypca MpexycMaTpHBaeT Hapsay C JEKIUSIMH, Ja0OpaTOpHBIMH U
HOPaKTUYECKUMHU 3aHATUAMH, OPraHM3aIHI0 CaMOCTOSITENBbHON pPabOThI CTYJEHTOB, NPOBEICHUE KOHCYIbTAIMH, MPOMEXKYTOYHOTO

(hopM KOHTPOJIA.

CTyneHTBl, H3ydalomne IUCHUIUINHY «XWUMHS», MOJDKHBI O0JIafaTh HaBBIKAMH DPA0OTHI C Y4eOHOW IMTEpaTypoll W IPYrEMH
UH(GOPMANMOHHBIMA HCTOYHUKAMH, B TOM 4YHCIE, HHTEpPHET-CAWTaMM, a Takke BIAAETh OCHOBHBIMH METOJAMH, TEXHUKOH U
TexHoJIoTHel coopa u 00paboTkn HHPOpMAIHH.
CamocrosTensHas paboTa CTYICHTOB 3a09HOH (hOpMBI OOYdeHHsS MOJDKHA HAYMHATHCA C O3HAKOMIICHHS C pabodeil mporpamMmoin
JUCIUIUIAHEI, B KOTOPOH IEPEYMCICHBl OCHOBHAS U JOIONHUTENbHAS JTHTEpPaTypa, ydeOHO-METOIWYEecKHe 3aJaHus He0oOXOUMBIe
JUISL U3y4€HHS AUCLUIIIMHBI U pabOTHI HA Ta00PATOPHBIX, IPAKTHUECKUX 3aHITUSX.

[IpenonaBarens B Ipolecce ayJUTOPHBIX 3aHATHH OCBEIIAET OCHOBHBIC KIIOUEBBIC TEMBl AWCIHHUILUIMHBL M 0OpaliacT BHHMaHUE
CTYJEHTOB Ha TO, YTO OHM JOJKHBI BCIIOMHUTh M3 paHEe IMOJIYy4EHHBIX 3HaHUH. lI3yueHue KakAOH TeMbl ClelyeT HauuHaTh C




BHUMATEIBHOTO O3HAKOMIJIEHHS ¢ HaOOpoM BompocoB. OHM OPHEHTHUPYIOT CTYAEHTa, MOKA3bIBAIOT, YTO OH JOJDKEH 3HATh IO JaHHOU
teme. Ciemyer MMeTh B BUJY, YTO y4eOHHMK MM ydeOHOE MMOCOOMEe MMEET CBOIO JIOTMKY IIOCTPOSHUS: OJHM aBTOPHI OoJiee IIHPOKO,
a apyrue Oojee y3KO pacCMaTpUBAIOT Ty WIM HWHYIO TpoOieMy. [Ipw m3ydeHmm 1000 TeMBl paboueil MpOTpaMMBI CIEIyeT
MOCTOSIHHO OTMEYaTh, KAKUE BONPOCH! (IIyCTh B MHOM JIOTMUECKOW IOCIEIOBATEIBHOCTH) PACCMOTPEHBI B AAaHHOH IiiaBe ydeOHHKa,
ydeOHOro mocoOus, a Kakue omymeHsl. [lo 3aBepmieHnn pa®OThl HaJ Y4eOHMKOM JOJDKHA OBITH SCHOCTH B TOM, KakHe TEMBI,
BOIIPOCHI NPOrpaMMbl y4eOHOTO Kypca BBl YK€ M3Y4MIM, a KaKde IpPEJCTOUT H3Y4uTh MO JPYrMM MHCTOYHHKAaM. B ciydae
BO3HUKIINX 3aTPYJHEHHWH B IMOHMMAaHUH Y4eOHOTO MaTepHana CIemyeT OOpaTHUThCS K IPYrUM HCTOYHHKAM, TIE H3JI0KCHHE MOXKET
OKa3aThcs 00Jiee TOCTYITHBIM.

[TonnmMaHue M yCBOGHHE COJICP)KAHHMS Kypca HEBO3MOXKHO 0€3 YETKOro 3HAaHUs OCHOBHBIX TEPMHHOB M IOHSATHH, MCIIOJIb3YeMBIX B
JMAHHOW IHCIMIUIMHE 10 KaKHOH KOHKPETHOW TeMme. [ 3TOro CTyAEHT IOJDKEH HCIONB30BATH ONPENETCHHS HOBBIX TEPMHHOB,
KOTOPBIC JABATHCH Ha JIEKI[HH, a TAKXKE B PEKOMEH/IOBAaHHBIX YIeOHBIX U HHPOPMAIIMOHHBIX MaTepHasax.

[Ipu u3ydeHNN TUCIUIIIUHBI « XUMHUSD) CIETYeT YCBOUTS!

1. TeopeTnyeckre OCHOBBI XUMUH.

2. [IpyHIMIIBI 1 METO/IBI XUMHUYECKOTO aHaJIN3a.

3. IIpUHIMIBI B METOABI XUMUYECKOTO KOJIMYECTBEHHOTO aHaIn3a (TPaBUMETPUS U TUTPUMETPHS).

4. Teoperudyeckne OCHOBBI (M3UKO-XMMHYECKHX (MHCTPYMEHTAJIBHBIX) METO/IOB aHalM3a, MX INPUMEHEHHE NI OIpPEACIICHUS
KAa4eCTBEHHOTO W KOJIMIECTBEHHOTO COCTaBa aHAJIM3UPYEMBIX 00BEKTOB.

CoBpeMeHHBIE CPECTBA CBSA3M IO3BOJIIOT CTPOMTH B3aMMOOTHOIICHHUS C NPENOJaBaTeIIeM M BO BPEMs CaMOCTOSITENIBHOI paboTHI ¢
MOMOIIBI0 UHTEPHET-BUAEO-CBA3M, a HE TOJIBKO BO BpeMsl ayJUTOPHBIX 3aHATUH M KOHCYIbTAalUH. [N MpOXyKTUBHOTO OOIIEHMS
CTYIICHTY HEOOXOJUMO BIAJETh HAaBbIKAMM JIOTMYHOIO, IIOCJIENOBATENBHOTO ¥ MOHATHOTO M3JIOXEHUS CBOETO  BOIpPOCA.
JKenarensHO, 94TOOBI CTYICHT 3apaHee HAIMCall 3JIEKTPOHHOE NHCHMO, B KOTOPOM MEPEUHCIIII WHTEPECYIONIHE €ro BOIPOCHI HIN
BOINIPOCHI, M3y4e€HHE KOTOPBIX IPEICTABISECTCS €My 3aTPyAHHTENBHBIM. OTO JacT BO3MOXKHOCTH IIPEMNOJAaBaTENI0 ONEPaTUBHO
OTBETUTH CTYAEHTY 110 UHTEPHET-CBA3U U 00JIEe KAUECTBEHHO MOJTOTOBUTHCS K MOCIEMYIOMIUM 3aHATHSAM.

ITodHBI KOHCIIEKT JIEKIWH W 3aJaHUH IS CaMOCTOSTENBHON paOOTBI CTYAEHTOB, ApYyrHe HEOOXOIUMBIE METOIMYECKUE
pEKOMEHIaIuN pa3MeIleHbI B ceTH IHTepHeT.

Heo6xoauMo OTMETUTH, YTO CaMOCTOATENbHAs paboTa ¢ JIUTEPaTypod M MHTEPHET-UCTOUYHHMKAMM HE TOJBKO IOJIE3HA KaK CPEACTBO
Oosee TIIYOOKOro HM3ydeHHs JIIOOOM JUCLMIUIMHBIL, HO M SBISICTCS HEOTHEMIIEMON wacTblo Oynmymiell mpodeccHoHanbHOM
JIeATeIILHOCTH BBIITYCKHIKA CITCIIHAINTETA.

IIPUJIOXEHNA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



