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1. WM OCBOEHH51 )114CIA1411J114HM

OCBOeMill )11 HO I I I IIJIItIlLI SIB.JISHOTeSI: o3HaKomneHHe cTy,LteffroB C OCHOBaM14 rle111151 o
cTpoeHnn BeulecTsa, TepM0)-114HaMI4K14 H KI4 1 leTHKH Xl4M14 11eCKHX peaKuHil, Teopnn 06Mell El 1,IX 14 OKHC-

J114TenblIO-BOCCTaHOBI4TelIbHbIX nponeccoB; (kopmHpoBaHHe HaBbIKOB npHmeHemisi feopenitiecKmx

3HaHHA 13 xo,rte Bbl 110J1HetH451 ma6opaTopHmx pa6oT H ripm perneHHH npaKTniiecKmx 3aAa1.

2. MECTO MIC111411J114H111 B CTPYKTYPE 011011 BO

AncHmLIHHa OXHIVHISD> 01110CHIC51 K 6a30Bal LICICTH OMIT

Kypc onHpaeTcsi Ha 3HaH1451, nomy geHHme cryilewramu npn mytteHHH (bn3HKH
maTemaTHKH.

IlonygenHble cTyaewramll 3HaL111 51 Heo6xo,rwmbi npu H3y t1eHHH 'rataix AHCIIHTIJIHH KaK

B Hall0TeXHOJ10114H>>, <AHmn qecKHe OCHOBbI HaHoTexHoRorHib), oMaTepnanoBeiteHHe HaHOCT-

pylcryp11p0BaHHbIX maTepHanoB», «XumHtlecKasi TeXHOTIOI .H51 HaHoKepamHKH».

3.	 KOMEIETEHIJIM OhY LIAIOLIAEFOCH, (DOPMHPYEMblE B PE3YJIIITATE
OCBOEHMI JUICIAHHJII4Hbl

B pe3ynbTaTe ocBoenHM AHC141411JIHHb1 cTy,ttenT ocBanBaeT cneaytouwe KOMIleTenum:

011K-1 cnoco6en upeacTaBnsiTh a,aeKBaTHyto cospemeHHomy ypOBH10 3Hatildri Har•yto KapTHHy MU-

pa Ha ocHoBe 3HaHH5I OCHOBlibIX nonowennii, 3aKOHOB H meToAos ecTecTBeHHbix HayK H maremarnKn.

B pe3ynbTare 0CB0eH1451 )1HCI11411J1441ibi CTyileHT )10.1)MM AemoHcTpHpoBaTb cneayknulle pc-
3yJII,TaTbI

3naTb DneKipoHHoe cTpoeHHe aromoB H moneKyn, OCHOBbl TeopHH XHM14 ,4eCK0CI CI3513H

B coe,unHeHHAx pa3H01-0 'rmna. OCHOBHbIe 3aK0H0MepH0CTH npoTeKaHHA XHM LleCKI4X npoueccoB, MC-

TO/lbI ornicannsi (pa3oBbix H Xl4M14 ,4eCK1'IX paBHOBeCHCI, Xl4M14 ,4eCKHe CBORCTBa 3JIeMeHT0B pa3J14911
rpynn TIC 14 I4X Ba)lalerillIHX C0e1114HeHHCI, crpoeHHe H CBOACTBa KOMILTIeKCHI,IX coe,annemiti (011K-1
cnoco6eH HpeAcTaBmb meKBaTHyto cospemeHHomy ypoBwo 3HaHHil nar-mylo KapTHHy mHpa Ha
OCHOBe 3HaH1451 OCHOBHbIX HOJ1O)KCHH1, 3aKOHOB H MeT0A0B eCTeCTBeHHbIX HK 14 maTemaTHKH);

Baaacrb: HaBbncamil npaKTHvecKoro npHmeHeHum 3aK0HoB XHMHI4 npH nocTaHoBKe H peann-
3aHHH 3KcnepHmewrambHbix HccneAoBaHHA (011K-1 cnoco6eH npe)cTaBnsab aaeKBaTHyto conpemen-
Homy ypoBuno 3HaHnii Hay linylo Kapmny mHpa Ha OCHOBe 3HaH1451 OCHOBlIbIX 110.110)KeHH3, 3aK01 10B

MeTOA013 eCTeCTBeHHbIX HayK H maTemaTHKH);

YNIeTb: npumelistrb nony geHnbie 3HaHns4 13 o6nacTH XHMI4H )1351 OCBOeH1451 o6menpo(i)eccno-
HaJ1bHbIX 414CHHI1J1IAH H petneHnst npo(1)eccHoHanimbix (011K-1 cnoco6eH upeAcTaBnsiTb witeK-
BaTnyto coBpemenHomy ypoBmo 3HaHl4C1 liar-nip() KapTHlly mHpa Ha ocHoBe 3Haf1 1451 OCHOBFIbIX 1 10-

.110)KeHHil, 3aKOHOB H MCTOA0B ecTecTBeHHmx HK H maTemaTHKH).



4. CTPYKTYPA H COJEPACAHHE

Xl4M1451

06ina51 TpywemKocTb )114C114TIJIHHb1 cocTammeT 5 3aIleTHbIX eAnnHlt, 180 LiaeoB.
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1 . OCHOBIIbIe non g- 2 1 2 6 5 2 (25)
11451 14 3aK01Ib1 XH-

Mill.

HomenmaTypa
neopr1nligeCKI4X

coemmennit
3KBHBarieHT, 3a-
Ic01-I 3KBHBaTIeH-

TOB.

. CTpoenne aToma. 2 2 2 5 2 (100)
KBaHT0130-

mexampiecKam
mOACJIb.

. 1 lepuojwitecnt A 2 3 2 5 2(100)
3aKOH 14 nepno,an-

qecKam cncTema
xnmtpieciatx Dne-

mewroB

1/1.Men)teneeBa.

. XilmniiecKam 2 - 6 ? 14 6(75) Petimnr-
C13H313 H crpoenne

moriexy.a.
6 K0HTp0J1b .N2

1



110ThipHOCII, CB51-

3eri 14 moneKyii.
MemmoneKy.up-

Hoe B3aHMOgerICT-

Eate. Komn.neKc-
time coemmenHm.

5. PacrBopm. CBOCI- 2 7- 8 14 14 8(36) Pethimr-
ma pa36aB.rieH- 1() KOHTp0J11, .*

HbIX paCTB0p0B 2
HemewmariliTOB.
PaCTBOW 3.TleK-

TpOJIHT0B. TeOpH51

3J1eICIpor1Hnp-le-

cicort itmecouHa-
WM. Aticcouna-
11151 CHJIblibIX H

cna6bix 3newrpo-

lurroB. A piecollHa-
'UV B0,11131. PaC-

TB0pHMOCTb ma-
yropacmoptiMbIX

coegimeHmil.
Hpopi3Bextute

pacmopnmocm.
Fluipont43 COMerl.

OKHCJIHTenbH0-

BOCCTaHOBWIVIIb-

Hme TIpoueccbi.

6. OCHOBbI xHmu ge- 2 11 6 2 10 6(75)
_

exoil Tepmo,rwa- -
MHKH. Tepmoxm- 13

MHSI.

Xursni gecKoe paB-
HoBecpte.

7. OCHOBbI X1IM14 11e- 2 14 4 2 5 4(67)
CKOil ICHHeTHKH. -

15

8. OCHOBbI 3.geKTpo- 2 16 6 10 14 6(38) PCATFIIIr-

XHMHH. 3JICK- - Koirrponb .*
Tpoxibie npouec- 18 3
CbI. rismbnaHm qe-
cKHe anemeilTbl.

KOpp0314SI MCTa.TI-

JI0B. 3.TIeKTpOJIH3.
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TemailiKa aa6opwropithix pa6oT Ho Kypcy

1. Knaccm HeopramsecKvix coem4HeHHA (2s).
2. OnpeAeneHHe 3K1314B3lleHTHOrl maccm meTanna (44).
3. Flonyserme pacTBopoB ixt3J111 ,1F1b1X KOHUCHTpa111111 (411).

4. KOMHJleKCHbIC COCA4HeH1451 (2s).

5. OKHC.IIHTCJIbH0-130CCTaHOBHTCJII,Hble, peamm (4s).
6. OnpegeneHrte pH pacTBopoB (4s).
7. IHAp0J11/13 condi (24).
8. DHepreTHKa XHMWICCKI4X npoueccoB (2s).
9. Krtne-rwca XVIMIT'ICCKHX peaKuHri
10. ranbBaHHsecKHe memeHTm (44).
11. 3.newrpoxHmHsecKam Koppo3151 (24).
12. 73.11eKTp0J1143 (44).

5. 05PA3OBA 1 Fill-141131E TEXH0.110F1414

llpenomiecerme TeopemsecKoro maTepHana ocymecTB.rmeTcm c HpHmeHeHmem 3nelapommix
cpcitc-rB o6ysemisi HpH HenocpeAcTBeHHom nposTeHHH ,T1aHHOF0 MaTepmana newropom.

HeKo-ropme pavtenbi TeopeTHsecicoro ypea paccmaTpHBaloTcm c HCH0J11,30BallHeM

onepewalouleii camoc-roirrenbHoti pa6o-rbi: c-ryaell-rm Hoar-1mm 3a,nialme Ha myseHme HoBoro
maTepHana )10 ero 143.110)KeHlISI Ha neKHHH.

Ansi 011eHKH OCBOCHH51 -reopemsecKoro maTepHana cTy,tieHTamm Hcriom,3y1oTc5 KowrposibHme
pa6oTBI B (1)0pMe KOJ1.110KBIlyMOB.

6. OttE110(111h1E CPEXTBA J.)1$1 TEKYLIIEFO KOHTP0.1111 YCIFIEHAEMO-
CT14, nPOMEACYTOLIHOCI ATTECTAIMI ho 14TOFAM OCBOE14 /WC-
1414F1J114H131 14 Y LIEB140-METO,{1114 111ECKOE OfiECHE LIEHHE CAMOCTOR-

TEJIIIHOCI PABOTbI CTY,I4EHTOB

Bolipochl	 npoBeacHitsi K01ITp0J1S1 camocTosiTeabuoil pa6oTim:

1. OCHOBlible HOHATHS1 H 3aKOHbl XHMHH: MO.T1b, MOJ151pHaSi macca, BaJlefITHOCTb, cTeneHB oKricnc-
I11151, 3KBHBaJICHT, monApHam macca 3KBHBaJICHTa, (Pawrop 3KBHBaneHTH0CTH,

onpegenelme MOJIS1pHbIX MaCC 3KBHBal1eHTOB	 BetuecTB. 3aKOH 3KBHBa-

J1CHTOB.



2. KBaToBo-mexami gecKasi mosEtenb cTpoeHHA aToma. BOJIHOBaM (1))/IIK111451 14 Bonn()Boe Ypame-
Hne. fbi Ismie op6nTann. FnaBHoe, op6HTanbHoe, marHHTHoe, CIIHHOBOe KBauToBble imcna.
erpywrypa 3neKTponumx o6onotlex aTOMOB. KBaHTOBbIe ypormll 14 no)typoBuin. IlpaBuna 3a-
110JIIICHI451 3JICK1'p0HlibIX op6HTaneii. H3o6pa)KeHHe J1eKrpoHHoi cTpyKTypbt aTomoB.

3. (Dopmyampoma FlepHouniiecKoro 3aKoHa)1.1'I. MeHgeneeBa H Clpylaypa coBpemeHHoil
pHOAWICCKOCI CHCTeMbI 3J1eMeHT0B. 3aKoHomepHocTH H3MeHeHH51 OCHOBHbIX xapawrepncTHK H
CBOACTI3 111eMeHTOB H OAHOTHTITIMX CoeJHHeHuiI B nepHoaax 14 rpyunax.

4. XHmwiecKam CBA3b. KOJIHMeCTBeHHbIe xapaKTepucTHKH. THnbi CBA3H.

5. XapaKTepHeTHKa KOBalIeHTH011 CRA314 C 1103141114A meToaa BaJICHTHbIX CB513e11. 06metwbni
AoHapHo-aKnenTopHbni mexaHH3m o6pa3oBaHm. CBOACTBa KOBaJleFITHOCI CBA314.

6. FH6punir3aum aTOMHMX op6HTaneti. ilpocTpaHcmenHam cTpyKTypa M0I1eKyJI. FlopsigoK CBM-

314. (3-, 71 .- CB51314. JloKanH3oBaHHasi H )Ie.110Kal1H30BaHHa34 KoBaneHTHasi CB53b.

7. 1 [wimp locTb CB5I3erl 14 M0JICKyJ1.

8. HoHHasi C13513b. OCO6CHHOCTI4 HOHHOrl CBA314. HOJIMpH3aII11A HOHOB.

9. MeTannwiecKam CBA3b.

10. MC)KMOJICKylISIpHOe B3aHmo,EteilcmHe. OpHeirrall,HoHHoe, HllityKumoHnoe H nHcnepcHoHHOC
B3aHmongiicmne. BoAopoaHag CBA3b.

1 1 . PaCTB0pb1. CBOrICTBa pa36armeHHbix pacmopoB. )1aBneHHe HacbllueHHoro napa pacmopwrensi
iiaj pacTBopom. 3amep3aHHe 14 KHnetme pacTBopoB. OcmoTwiecKoe ,rtaBneHme.

12. KnaccHcfmKaumm pacTBopoB. PaCTB0pbI 3J1eKTpOJIHTOB H He3J1eKTpOJI4TOB. flponiecc 3neKTpo-
J114114 11eCKOR AHCCOI 11/1aLIHH. ereneHb H KOHCTaHTa AHccouHaum4.

13. Oco6eH11ocT11 CHJIblIbIX 3J1eK1'POJII4TOB. AKTFIBIlaSIKonuarrpaunsi. K0344HHHeHT aKTHBHocTH
H ero 3aBHCHMOCTb OT 1401114011 CHJ1bI pacTBopa.

14. XapaKTepncTHKa paCTBONB cna6bix 3J1CKTpOJIHTOB. 1111CCOLIHal11431cma6bix 3J1eKTpOJIHTOB. 3a-
KoH pa36aBneunist OcmanbAa.

15. Anccounaumm B0,11bI. KoHcTaHTa AHcc0uHa1m4 B0)11)1. IA OHHOe npon3BeaeHne BoAbi. Bo)to-
ponnbdi noKa3aTenb pH. CBA3b me)K,Ety pH H p0H.

16. flpon313eae1ne pacmopHmocTH manopacmopHmux cocAHHeHmil.
17. 1 - 14)1p0J1 113 condi. OueHKa pH cpeabi.
18. OcHoBnbie I 10HATHM XHMH IleCKOA Tepmo,asHamHKH: Tepmom4HammecKam cucTema, napameTp.

ckyHmosi, Hpoitecc.
19. 11epBbIrt 3aK0H TepmominamuKH, ero npumeHeHne K H3o6apubim yCJI0B145IM npoBeAeHum Hpo-

uecca. 3aKoH Fecca.
20. TepmoxHmH qecKHe pact-le-rm. CneitcmHe II3 3aKoHa Fecca. OnpeneneHne TennoBbix 3(1)(1)eKToB

xum ppiecKHx peaKuHri npn cTaH,TtapTHEax yCJI0B1451X.

21. BTopoil 3aK011 Tepmo,u,HnamviKH. 3HTp0IIHR. 1/1306apHO-H30TepM14 1-leCKHe ycnoB1451 npoBe),eHHA
nponecca. '3Hepri4m 1'1166ca. HanpaBneHHe camonpoH3BonbHoro npoTeKaHHA nponecca.

22. XHmwiecKoe paBHoBecHe. YCJI0B1451 XI4M14'leCK01 -0 paBHoBecHm. Coarropbi, BJIHSHOLLINC Ha CO-

CTOSIHHC pamoBecHm. lipumiHn Jle IllaTenbe. KoHcraffra paBHoBecHm. EC B3aHMOC13M3b C

3HeprHert l'H66ca.
23. XHmH gecKam KI4HCTI1Ka. 110E151 -me cKopocTH XHM14 11eCKOrl peaKw4H. Ee 3aBI4CHMOCTb OT Hp-

po,libi 14 KomteHTpauHH pearenToB, TemnepaTypm. flopmaoK H moneKynsipHocTb peaKnuii.
KoHeTawra CKOpOCTH, ee 3aBHCHMOCTb OT TemnepaTypbr. YpaBHeHHe Appamyca.

24. 3JICKTpOXHMll tieciaie nponeccbi. aneKTpoaHmil noTemma. q . YpaBHeume HepHcra. FanbBaHH-
tiecKHAlJlemeHT. DAC.

25. KOppO3HA MeTWIJI0B. MeT0ab1 3a11114TbI OT Koppo3HH.
26. 3neKTponH3. KaTo,Emble H aHoaHme npoueccm.
27. 3neKTponH3 C aKTHBHbIM H HHepTHbIM aHoilom.
28. OCHOBHbIe 3aK0HbI 3J1eKTp0J1H3a. flepBbIrl H BT0p01/1 3aKOHM (Dapa,21,e5i.
29. IlpHmeHeHme 3.11eKTp0.11H3a.

Pertrimr-Kourrpoab
1. 1 1T0 xapaKTepH3yeT KBaHToBoe 14CJI0 n?
2. 1 lanticaTb	 1451 Bcex w en-Apex KBaHTOBbIX %teen arm 3d 6 3J1eK1pOHOB.



3. HanncaTb 3.riekTponnylo (j)opmy.ay me)-in (N229), coarnoasi ripaBnno KrieLiKoBcKoro.
4. Paciipe,Tiewri) 110 KBaHTOBbIM milefiKam 4S2 3d8 3J1eKTp0HbI, coautoi.lasi [imam] ilay.1114 H lipa-
B14J10 Xywia.
5. 4To Takoe	 C13513H?

6. PaCHOJIMICHTb 3JICMCHTb1 B nopsviKe ymenbuielinm liieprnm cpoacma K	 pony: Na. K, Cs,
Fr, 10, Li.
7. 1 IpimemTre lIp pimep coeAnnennsi C IiOJl5lplIOH KOBaTICHTHOCI CB5I3bK): CO, C1 2 , KC1.
8. KaKoe KBaHTOBOC 414CII0 xapaKTepn3yeT 3neprnm TieKTpona B aTome?
9. I !arnica:1-h 311amen14si qeTbipex KBaHTOBbIX Llucem JJ11 2p5 3.1-1eKTp0H0B.

10. HaIII4CaTb lileKTp0HHyK) (1)0pmyny crpoininsi (N238), coarno,Liam iipainio KiietikoBcKoro.
11. PacuipeRennTb 110 KBaHTOBbIM sitietiKam 7s2 5fI2 3JICKTp0Hb1, C06.1110/1a51 HpHHIIHII iIayin H rIpa-

BH.T10

12. -IT() Takoe ,LIJIHHa CBm3H?

13. PaCHoJIMKHTb 3J1CMCHTb1 B lIONIAKe yBe.1114 ,-leH1451 3iieprm4 cpo,acTBa K mem-pony: Na, Mg, Al,
Si, P, S, Cl.
14. 1-1pmBn,anTe ripmmep coe,rumennsi C HOJISIpHOil KOBaneHTHOil C13513b10: 11C1, C125 N2.
15. LITO xaparrepn3yeT KBaHTOBOC tinc.rio 1?
16. HainicaTb 3nagenns1 LieThipex KBaHTOBbIX iincen JJ15l 5S2 3J1CKTp0HOB.

1 7. Haf114CaTb 3.r1eKTp0HHy10 4)0pmyny repmannsi (N232), co6iioias 11BHJ10 KneiikoBcKoro.
1 8. 'IT° Takoe akneriTop B Tionapno-aknenTopnoil CB513H?

19. PaciipeAc.rinTb 110 KBaHToBbIM widiKam 6s 2 5d4 meKTpokibi., coarikviasi npkixunn flayin H rIpa-
BliJ10 XyH,/la.

20. PaCH0J1MKI4Tb 3.11eMCHTbI B nopsiliKe yBeT114 1-1eHHA meprnll HOHH3aLIHH: Li, F, 0, Be, B. N, C.
21. 1 Ipimemrre npnmep coe,rumennsi C KOBaJTCHTHOti Henonsipnoil CBA3bK): NaF, 02 , NH3.
22. KaKne tIncJloBbIe 3114CHH51 mo)KeT ripminmaTb marturrnoe KBaHTOBOe LIHC.110 )1J1S1 3.11eKTPOHOB

23. HarincaTb 31-w-few/I5l Bcex geThipex KBaHTOBbIX IIHcen ARA 4d 8 3.rieKTponoB.
24. Haiincarb xietapontlyto (1)0pmyly mapranua (N225), co6ThoAam npaBH.Tia KJIeLiKolicKoro.

25. Pacripe,aesurrb HO KBaHTOBbIM 51 1-lefiKam 4s 2 3d 7 3JICKTp0HbI, co6J-imasi ITHHHHH 1 layTh4 14 11pa-

BHA° Xyllita.

26. 'IT° TaKoe sp--1ri6pwinnannsi?
27. KaKasi xvirvin gecKam C13513b na3bmaeTcs1 0--C13313b10?

28. flpimexTre lipumep coejumeHHH c KoBarienTnoti narimpnoil xvimni-ieckok CBS13b10: NaF, KC1,

N2, PH3.

29. Kanie imc.noBbie 3natiennsi mo)KeT IlpHHHMaTb op6nTaribnoe KBaHTOROC IIHCJI0 ripn 3HatieHHH

n=3
30. HaiincaTb 311a1lennsi Bcex gen:apex KBaHTOBbIX LIHCCTI ,E11151 4p4 3.1eKTp0H0B.

3 1. Haiincerb Dmeiaponnyio (I)opmyny cemena (N234), co6ino)iam iipapuio KiietncoBcKoro.
32. PaciipeilennTb no KBaHTOBbim m i-laKaM 5S 24d6 3.TICKTp0HbI, coarnoaasi npninum I lay.rin 11 I [pa-

BHA° Xywia.
33. LIT° Takoe rmeKTpooTpiiiiaTenbilocTi, aT0m0B?
34. LITO TaKoe nanpamennocTb KoBariefurHoil xkimn LiecKoil CBSI314?

35. PacnoilownTe COCAHHCHHR B nopSIIIKC yBC.11144eHHA aTIHHbi C1351314: HBr, HI, HF, FICI.

PCfiTHHF-K0HTp0ab N22:
1. Hat ificaTb ypamienne OKHCIIHTeMbH0-BOCCTaHOBHTenbH0f1 peaKunn. YKa3aTb OKHCJIHTeJlb H

BOCCTaHOBHTeJIb. K03(1)(1)HIAHCHTbI B ypamei-inn no,Tio6paTb MeT0,210M 3.11C.KTp0HHOF0 6aJlallCa.

Cu + H2SO4

2. Onpe,riemiTrb pH 0.01 M pacTBopa CH3COOH.
3. COCTaBITII moneKynApHoe H HOHHOC ypaBnenne rwipar1n3a CuSO 4 . Onpe,rie.rinTb p1-1 cpe,abi.
4. Hanncarb ypaBnenne OKHCJIHTeMbH0-BOCCTaHOBHTembHok peaKLI1114. YKa3aTb oKHCJIHTC.T1b H

BoCC1anow4Tenb. Ko . )(1)(1)141HeHTM B ypamenmn no,nio6paTb meTo,aom meKTponnoro 6ananca.
Cu + I INO3 =
5. Olipe,Lie.rinTb pH 0.1 M pacTBopa HNO2.



6. COCTaBl4Tb moneKynstpHoe 14 moHHoe ypaBilenme rnAponma AgNO 3 . Onpeitenwrb pH cpeam.
7. HarfficaTb ypaBileBne OKHC.Tirrre.Tibuo-BoceTaHoBHTembHoil peamimm. YKa3aTb OKHCJIHTeJlb

BoCCTaHOBIrreJib. K03(1)(1)HLIHeHTbi B ypaBuieHnH noao6parb meToAom 3J1eKTpO1IHOF0 6anaHca.
1-1C1 I1NO3=
8. Oilpe,AenllTh	 14 p01-1 1 M pac ersopa HCN.
9. COCTaBFITb moneKyampHoe 14 HOHHOe yparmeHme rHapoJ143a CI-I3COONa. Olipe,11e5114Tb pH

Cpc)Ihr
10. JtJist HOJ14eHH51rmApoKcmaa wene3a (I11) cmewaan pacTBopm, COgep)Kailme 0,2 MO.Tib 3KBHBa-

JleHT0B IneJ104H 14 0,3 Mom) 3K1314BaT1eHT0B XJ10p14,qa >Kenna (III). CK0JibK0 rpammOB rH40-

KCH)la wene3a (III) 1Io.T1r4HJI0Cb B pe3yJ1bTaTe peaKLIHH?

11. OnpeJleJII4Te, mica oftem pacTBopa xnopllaa aJII0M141-11451 C MaCCOBOC1 A0J-Id1 0,16 (11.TIOTHOCTb
1,149 r/mn) riarpe6yeTcm /VIM rrpHroTorineumm 500 MJI pacTBopa c monmptiort koHuempaumeil,
paBlioa 0,1 momb/Ji.

12. KOHCTalabl Amccolimaullm yKcycHori 14 mypaBbimoil KHCJ1OT pamibi COOTBeTCTBeHHo 1,8 1( -5 H
2,1 104 . Bo cKombK0 pa3 KOHnewpa111451Bogopoimb1x HOH0B B paCTBOpe OsT1Hori KHCJ10Tbi
60Jibtile, 4CM B paCTBope Apyroil KI4CJI0Tbi Tat	 Komleturpaium?

13. CK0J-IbK0 rpammoB rit,2-1poKcHaa HaTpHA BCT11 HJ1O B peaKumo, ecru! B pe3y.TibTaTe nonyisinoch
2 mOJib :)KBriBariefiTOB meTama ?

14. Paccturrarrre, KaKoll o6-bem pacmopa nuTpaTa cepe6pa c maccoBoil Aonefi 60% (rinOTHOCTb
1,910 r/mn) noTpe6yeTcm )1.TI51 lipuroToBnemisi 0.75 Ji pacmopa c moampitort KomiemTpaitueti,
pamoil 0,15 m0J-Ib/J1.

15. lipll xaKal KoHucHTpanum mypaBbilHOri KHC.TIOTbi (B molib/J1) 95% ee 6y,AyT Hax0A1Tbcs1 B He-
,11HcconliripoBaHHOm COCTOsilIHH?(Kauc . =2,1 10-4)

16. CKOJIbK0 mallb 3KB14Flai1eHT0B meTaJilla BcTyr1H.Tio B peaKIIHK) C KHCJI0T0171, eCJIH ripH 3Tom Bbi-

Aelnutocb 5,6 n Boi_lopo)la npm HOpMa.TibHbIX yCJI0B1451X?
17. Cmemaavi Asa pacmopa xa0poBoAop0gHoi4 KHC.TioTbi: 0,/ -AHH C KomieHTpaumeil 0,05 monb/a

o&bemom 350 ma, Apyroti o6bemom 0,5 JI C KoHlleHTpatillefi 250 monba BIIMHcJTHTC mon5ip-
14)1 10 KoHneHTpaumio o6pa3oBaBuicroc51 pacmopa.

18. Kamm) Awr>i<Ho 6br1b HpOneHTHOe coAepwaume mypaBbutitoii KHCJ10Tbt B paCTBOpe (nJ10T-
110CTb 1,010 IIMJI) am! Toro, LITO6bi KOHLIeHTpall1451B0,/10p0,z1HbIX HOHOB B Hem cocTaIKTISIJia
8,40 mOy1b/J1? (K 11,c . =2,1 104)

19. CKOJIbK0 MOJ1b 11(1314BaJICHTOB cepoBoaopoaa 110J1r11JI0Cb lipil B3alimolJeficTBH14 BO/ION/Ian 8
r Cepbi ripH B.y.?

20. Pacc44Tai1Te. KaKori oftem paculopa nepoKcmaa BO,{10p0Aa C MaCCOBOti ,110.361 40% (nnoT-
HOCIb 1.154 r/mn) rroTpc6yeTcm arm ripHrOTOBIleHrim 1400 MA pacmopa C moJimplioh Kormeli-
TpanHeil, paBlioli 0,15 MOJIb/JI.

21. Hpum4ma5I Bo BHHmaime nepBylo eTyneHb imccolmanHH yraribHOCI K11C.110Tbi (Kanc . 1 =3 1(Y7),
Bbi4l4CJIHTe cTerierib Amccotwanuim H Korinewpaiii410 BOA0p0) -1HbIX HOHOB B 0,1 M pacmope
3T011 KIICJI0Tbl.

22. A.1110M141-1H1 MaCCOrl 1 F 141114HK maCC0171 1 r paCTB0p141114 B npo6HpKax C CO5151140 KI4CTIOTO1.

0).114HaKoBbie sin o6-bembi BoAopoAa Bbi)ensHoTcm B nepBOM H BO BTopom cariae? (pacctiFiTart-
Te TUN o&bembi)

23. Pacmop a3OTHOrl KI4C.TIOTb1 C KoHileturpailmeil 0,15 MOJIb/T1o6bemom 350 mJ1 cmemanH c cep-
HOi KomteurrpartHeri 0,20 marib/J1 06beMOm 100 mil. Ilemy paBHbl monsmllbie KOH-
ueirrpauHri BeineCTB B o6pa3oBaBlliemcm pacmope?

24. CK0JIbK0 rpammoB KOH Haxo,w4Tcsi B coCTOSIHI4H 110.T1HO3 /114CCOI114a10414 B 10 J1 pacTBopa, pH
KOTOpOr0 paBeli 11?

25. fIpI4 B3a14MO,1eACTB14 Boaopo,ita H a30Ta nosirieno 6 monb 3K1114BaJleHTOB ammnaKa. 1<atme
oftembi BoAopoaa H a30Ta BCT)7 11 14J-1 14 np14 3TOm B peaKunio lipn ii.y.?

26. l'acciallTatiTe. KaKoh 061,em pacTBopa AHxpomaTa imam' C maccoBoil "wadi 0,12% (n.TIOTHOCTb
1,086 r/mn) noTpc6yeTcsi ,LIJ151 flpHroToBJlemin 1,5 J1 pacmopa C moamplioll KoHuiefurpaunell,
pasHoii 0,05 Moab/a.

27. Kanim oftemom BoAbi cneAyeT pa36aBwrb 1 J1 0,6%-H0F0 pacTsopa yKcycuoii KI4CJ10TbI .11.T151

rionrreumx pacmopa, pli KoToporo PaRcH 3? (KLuic.= 1,8 1e)



28. HpH B3aHmoAelicTB11H KHcmopo orta 14 HemeTarm H3pacxo,21oBaHo 1,12 JI KucnoposIa (H.y.). OH-

peAe.nwre KOJI14 IleCTBO MOJI13 3KBHBaneHTOB HoRy LieHHoro oKcHija HemeTarm (IV).
29. Bbrincrurre, KaKylo Maccy pacmopa COMM C maccoBoil aometi 5% crie,ayeT B3SITI3 AJISI HpHro-

TOBJICHIIM 1 50r pacTBopa Toil we COMM C MaCCOBOC1 Amid", pamoll 2%.
30. CKOJIbK0 rpammoB yKcycHoil KHCJI0Tb1 crleAyeT i106aBl4Tb K l.11 pacmopa yKcycnort KHCJIOTIA,

pH KoToporo paBeH 4, 4T06b1 TIOHH314Tb BenHinmy pH AO 3,5?
31. K pacmopy, coaepwantemy 1 F a30THOil KHCJI0TbI, ripH6aBlum pacmop, coAepwautHrt 1 F

ruitpoKcHaa HaTpHm. KaKam peaKumm epeabi HonytieHHoro pacTBopa? Cicom,Ko MOJIb 3KBHBa-

J1eHTOB HHTpaTa HaTpHst norly geHo B pe3yr1b-ra-re AaHHon peaKunn?
32. Pacmop miopHaa wene31 (II) c KoHuarrpamiefi 0,1 MOJIb/J1cmetuarn4 c paimbim 061em0m

pacmopa Knopwia mcerie3a (III) c KoHneHTpanHert 0,5 MOJIb/JI. t-leMy pa1311b1 MOJI5IpHbIe KOH-

tiarrpaium BeW,CCTB B o6pa3oBaBuiemcm pacmope?
33. BbI t1HCJ1HTe pH 0,01 M pacTBopa ritutpoKuula .T1F4THRH 0,01 M pacTBoparKpoKcHita ammo-

HRH. 06-bsicHwre pa3mHime B 3Ha Lle11H5IX pH arm 3T14X pacmopoB.
34. Omio 14 TO we KonHgecmo meTanna coem/Hime-rcsi c 0,200 r Kuc yropoa H 3,17 F omwro in ra-

.noreHoH. Onpejlemrre mommpHylo maccy 3KBHBar1ewra ranoreHa.
35. Cmemann 240 MJI 10%-Horo pacmopa commok" KHCJI0TbI (HJIOTI1OCTb 1,049 r/mn) ii 160 MJI

511. pacmopa COJIHHOrl KHCJI0Tb1. KaKoBa monmpHam KoHnem-paHum norly geHHoro pacTBopa?
36. Hei«yropoe KOJIWIeCTBO me-rama, monApHam macca .)i<HHHa.riefrra Komporo pama 27.9 !Imam,

libITCCHSICT 0,7 JI Howpo,tta (H.y.). 011peRenwre maccy meTama.
37. Kaiwfi 061,em 0,511. pacmopa CepHOC1 KHCSIOTbleneAye rr /406aBHTb K 1 0,1 1H. pac-rBopa Tort

KHCJI0Tb1 )1.1151 HomygeHum 0,2H. pacTBopa?
38. 131)1 , 114CJIHTe pH 0,05M pacmopa a3oTHoH KHCJI0Tbl 14 0,05M pacmopa yKcycHoil KliCJI0Tbl.

06-bsic111fre pa3m4 que HoJiy geHHbix 3Hage1IHri.
39. MeTam maccofi 1 r COCAHHSIeTC51c 8,89 r 6poma 14 1,78 r cepbi. Onpeilesurre moJimpHyto Mac-

ey 3KBHBaTICHTa meTarna.
40. CmemaHm 800 MM 3H. pacTBoparHApoKam KaJI1451 H 1,2 12%-Horo pacTBopa mapokcw-ta

Karwm (H.ao-rHoc-rb 1,100 limn). OnpeAesurre Hopma.mHyto KoHueurrpamno nonytieHHoro pac-
mopa.

41. OupeAerniTe Maccy rimpoKcH,Lta HaTpilm, HC110J1b30BaHHOF0 )1.1151 FIpPIFOTOBJ1eHl1SI 200 MJI pac-
mopa rHApoKcHaa HaTpHm, ec.rm pH 3Toro pacmopa paBeH 12.

42. FIpll BOCCTaHOBSICHHH 5,1 r oxcHga meTanna (III) o6pa3oHasioch 2,7 r Boabt. Of tpeuesm-re mo-
nmpHym maccy 3KBHBastefrra H mompHylo maccy me rramna, ecru,' monsipHam macca 3KBHBar1eurra
BoAbi pama 9 F/MOIlb.

43. CK0JIbK0 JI4Tp0B 8H. pacTBopa THApOKCH,L1a KaJIHSI crle,ayeT go6aBHTb K 5 JI 3,2 H. pac-rBopa
rwipoKcHAa KaJ-11451 JUN I-10J1r4eHH514 II. pacTBopa?

44. l'accgmTati rre monmpHym maccy 3KBHBaTICHTa KIICTIOTb1, ecim Ha Harrpar143amno 9 r ee H3pac-
xo/JoBallo 8 r rHApoKcHAa HaTp1451.

45. CmcwaHm 3 JI 0.1 M pacmopa (Doc(kopHofi KI4CJI0Tb1 C 2 JI 9%-H01-0 pacmopa Tog 	 KHCJIO-

Tb1 (TI.TIOTHOCTb 1,05	 BbItMCJIHTb HOpMaJ-IbHOCTb noilytieHHoro pacmopa.
46. 0,05 M pacTBope HilaHoBoAopoi_woii KHCJ10TbI cTeneHb AHCC011,14WIHH paBHa 1,26 10 -4 . 1 Ip14

KaKoti KoHtleHTpaHHH pacmopa oHa yHemminrrcsi B 5 pa3?
47. 0HpeAemrre moimpHym maccy 3KBHBalICHTa meTama, eCJ1H 143 48,15 r ero oKcH,rta M0W110 110-

Mil-111Tb 88,65r CFO HH-rpaTa. B coe,LumeHmix meTaan HposummeT c-reneHb OKHCJIeHH51 +2.
48. CKOJIbK0 MHJIJIHJIHTp0B 20%-Horo pacmopa COJISIHOi4 KHCJI0T1)1 (FIJIOTHOCTb 1,1 F/MJI) crie,rtyeT

Ro6aBH-rb K 4 51 0,6 H. pacmopa C01151H014 KHCJI0Tb1 AIN 110.11rIe111451 1 H. pacmopa?
49. Kai< WiMeHFITCSI pH 0,03M pacmopa maHeneHoil KHemOTbI I42C204 rrpH pa36ameH4H ero B 10

pa3?

VCIITHHIF-KOHTp0J1b A1t3:

1. Paccturram HpH T-298 K 11OTCH1IHaJ-1111 3JICKTp0410B;

Onpeae.aHm Kama H alum;



Hanucam ypaBHemist HpoueccoB, npoTcKafoultix Ha KaToge H aHO,Tte B pa6oTaxll1em raubBatm-
qecKom 3.11emeHTe.,
Hartman) cxemy ranbBaHwiecKoro memenTa;
13B1ttHcmiTh 'Dgc artemeHTa.
Ni / 0,01M NiSO4 (71\1i2+= 0,895)
Pt, H, / HC1 pI-I=2 (7 11 += 0,904).

2. Kante BeutecTBa H B KaKHX KOTIVI IICCTBaX BbI)=ISITC51 Ha yi0.1113HbIX xteKTpoitax [(PH nponycKa-
1-11414 TIOCTOSIIIHO1'0 ToKa cHnoti 2A B TegeHHe Tpex macoB gepe3 BOAHbIii pacTBop cystmPaTa HH-

KCJI51 (II)?

3. flpH nponycKaHHH itepe3 paCIUMB.TICHHbIti rHApoKcHLt Karibuitst ToKa cHnori 6,42 A B TegenHe 5
MHII. Ha attoi_te Bb1aeJIHJI0Ch 0,112 .ti KHcflopo,aa, mmepeHHoro uipn HOpMaJIblibIX ycnoBusix.
13Bmci14Te maccy KaJlbLIHSI, Bbutem4Buier0csi Ha Ka-mac.

4. I IpH nponycKaHHH gepe3 pacumaarteHHbni x.rtopHA HeKoToporo meTarma, monstpHast macca Ko-
Toporo 27 r/monb, ToKa cHmoil 3 A B Tegetime 30 MHH. Ha KaroRe BbIACTI11JI0Ch 0,504 t • meTama.

KoB 3aps1 KaTHOHOB 31-0F0 meTaana?
5. Jim Haim' meTamos: Sn — Cu

I) olipejlenwre, KaK0i 143 meTannoB 6yACT 0KHCASITI3C51 [mu wpp03HH B cpeite c pH=6,
2) HanHuniTe ypaBHCI-114S1 aHO,EIHOTO H KaTosultoro ttpoueccoB,
3) ripeart(»Kwre AJ151 Koppowytowero meTarma alio/aloe H Karomioe notcpbaHe (o&bstcHwre
CBOrl Bbl60p).

01IpeAeJI14Te '<wade K0pp03H0HHhIC ripoueccm 6yRyT npoTeKarb ripm Hapymemm ciniouniocTii

npeivioweillibtx
3an ymniTe ypameHllsi peatatka

6. PaccimTaTb npu T=298 K noTeHuHanm 3JICKTp0410B.

OnpeAeratTb KTOEt H alloa.
HanHcaTb ypaBiteHmst HpoueccoB Ha Kamte ii aHQue B pa6oTaromem ra.mBanwiecKom 3J-temeHTe.
Hal i ticari, cxemy FaJIbBaHH IleCK010 3.TremeHTa.
BbI LIHCJIHTb DLC 3J1CMCHTa (E).

Cd / 0,01 M CdSO4 (ycd20,4)
Pt, H2 H2604 pH=1.

7. PaccimTaTb npH T=298 K noTettumanbt 3meKTpoAoB.
OnpeitenliTb Kama H aftwt.
HanHcarb ypaBHC1-11451 npoueccoB Ha KaTo,Ete H aHoAe B pa6oTatontem raubBamplecKom ).rtemetiTe.
Haliticam cxemy raiit,BaHmecKoro xtemeHTa.
13bI 1114C.TIHTb 3,11C memeirra (E).
Ph / 0,01 M Ph(NO)2 (7i)b2'.=0,5)
Pt, VI, / I-ICI pI-1-3.

8. Paccwram lipH 1=298 K noTeHunaribt 3.11errpoitoB.
OnpeaemHTB KaToi_l H atioA.
laitHcaTb ypartHeHmst npoueccoB Ha Knox. H aHo,Lte B pa6oTaxnuem raribBaHmecKom artemetyre.

HamicaTb cxemy rasibBatingecKoro 3.rtemetura.
BbI LIIICJIHTb 3)-tC 3Jiemewra (E).

Cd / 0,01 M CdSO 4 (yci=0,4)
Pt, 11 2 / 11 2 SO4 p1 1=1 .

9. Paccturrarb rip T=298 K 110TeHIIHallbE 3.netapo,aoH.
Ottpe)temHTb KTOJ1 H HOA.
11am/wall, ypaBHemist npoueccoB Ha KaTo,rte HaHoAe B pa6oTatomem ram,BanntlecKom ).rtemeture.
Hamicam cxemy raJlbl3aHH LIeCK01 .0 Tiemewra.

artemeHTa (E).
Ph / 0,01 M Ph(NO3 )2 (711,2+=0,5)
Pt, H2 / FIC1
10. PaCC LIHTaTb npu 1=298 K HOTeHLtHaTIbI 3JICKTp0A0B.

OnpeitenHTB KaTOA H



HanileaTb ypaBneuttm npoueccoB ua caoje H allOae B pa6o-raioulem rarn,BaHHmecKom rmemeirre.
Hai IliCaTE) cxemy ranbBaH144eCK0F0 3nemeHTa.
11 1)114 HCJIIITh 3/IC 3nemenTa (E).
Fe / 0,002 M FeC1 3 (yFe3+=0,54)
Pb / 0,002 M Pb(N002 (7Pb2+=0,81).
11. ausi naphi meTannoB: Fe — Co
1) onpen,enwre, KaK011 H3 meTannoB 6y/teT OKHCJISITIICSI npm Koppo3HH B cpe,ae C pH=4,
2) HanHwtrre ypaBneHtim aHo,iiHoro 14 KaToJtHoro npoueccoB,
3) lipeAnowiTe Ansi Koppoullppontero meTanma aHo,Eume 14 KaTOAHOe noKpbrrHe (0615lCHHTe cBoti

BbI6op). Onpen,enHTe KaKHe Koppo3HoHHme npoueccm 6y,rlyT npoTeKaTb npH HapyweHHH
CIIJIOHI 1 IOCT14 npeanowennbix noKpbrrHii. 3an14 IIII4Te ypaBHeHmi peaKunti.

12. Ansi Inapt,' meTannos: Cd - Ph
1) onpenentrre, KaKOil 143 MeTaJITIOB 6yeT OKHCJ151TbC511iptt Koppo3HH B cpe„Ete C p1-1=6,
2) Hammurre ypaBneHnst aHoorotoro H KaTOAHOF0 nporteccoB,
3) 'vex-lowlife ,TIJISI Koppoimpytouiero meTanna atio)J,Hoe H KaTogHoe noKpbrrHe (06b51CHHTe CBOCI

131)160p). Onpegentrre 'mime Koppo3Homible npouecchi 6ynyT npoTeKarb upti HapymeHmi
CHJIOLLIHOCTH npeanoweHHbix 1-10Kpb1THii. 3autuntrre ypamem4mpeaKuHti.

13. libIJT npoBe,aeH 3neKTponH3 Bon,Horo pacTBopa cynmtlaTa onoBa (1 1)(3JICKTpOsUbl rpallmeroBbie):
HanHuurre ypaBlleHum peaKuHti, npareKaKilumx Ha 3neKTpoax; onpe,u,entne KonwiecTBa Be-
meeTB, BbuteninunHxcsi Ha aHo„Tke H Km= HpH clue ToKa 25 A 3a 0,5 gaca.

14. BbIJI ripoBegeti 3.neicrpar1ll3 BoAHoro pacTBopa cynmPaTa me,att (II) (3newrpoabt rpa(PuToBbie):
Hail IIIIIHTC yparmetnin peaKuHrt, npoTeKaimmx Ha 3nerrpogax; onpe,aentrre KOJIH ilecma Be-
=cut, BbIACJIHBLIIHXCSI Ha aHo,Eke H KaTo,u,e ripti clue TOKa 10 A 3a 2,5 4.

15. IIepe3 pacTBop HuTpaTa AByxBaneHTnoro meTanna TIp011yCTHJIH TOK CHJI032A B TegeHHH 40
M14H., lip!! 3TOM BbIACJIHJI0Cb 4,992 t- meTanna. Ha3BaTb COJIb.

16. B 0,1 H. pact-Hope C0.11511-101:1 KHCJI0TbI onytu,eHbi no OT,ZICJIbHOCTH mezHam, cepe6pxHasi 14 '30J10-
'ran i 1p0B0j101(14. KaKam npoBonoKa 6yfteT KoppoanpoBarb c BoAoponHoti AenonnpH3aulleti?

(1) CU	 -I- 0,154 B;	 cp AL, = + 0,348 IL
(p Ag = + 0,277 fl;	 (p 112 = — 0,059 B

17. 13 KaKort cpeae npn napyineHHH onoBAHHoro noKpbrrHsi )Kene3o 6y/leT 3aultnueHo 6onee Ha-
Aemmo?

PacTsop
0,1 H. IIC1

0,1 n. NaC1
0,1 H. NaOH-

18. KaK H3menmeTcsi pH pacTBopa B IlpHKaTO,TIHOM npocTpaHeme npu 3J1eKTpaTIH3C BoilHoro pac-
Triopa xnoptuta KaJI1451?

19. KaKoti npouecc npoTeKaeT Ha Kam= nptt 1.).TICKTp0J1 143C BOAH01 -0 pacTBopa ZnI2?
20. KaKoe Konwiecmo BO,L1bI MO)K1 10 pa3J10)K14Tb, eCJIII tlepe3 pacTsop a3OTHOti KHCJI0TbInpouyc-

THT13 1 F lneKTptpiecTBa?
21. )1(ene3Ilbie AeTarm noKpbrrbi no OTACTIbHOCTH HHKenem, xpomom H KaAmHem. KaKoe noKpbrrHe

B 3%-m pacTBope x.nopHua HaTpHsi 6yneT aHo,LtHuim.
22. KaKoti CHJ1bI ,LIOJDKCH 6hlTh TOK, trro6m3a 4 qaca 3.TICKTpOJI143a cynt,(PaTa Kan 1451y Karo,n,a o6-

pa3oBanocb 22,44 r mow Karim?
23. KaK 143MCH51eTC51 pll pacmopa B Hp14ano,21Hom npocTpamme npH 3.TIeKTp0J1H3e C rpa(PwroBbi-

MI4 aneKTpoAamti BonHoro pacmopa rtuipoKcHAa Kam!?
24. IlpH Koppo3HH JlaTyl 1 14 B 0,1 II. pacmope COMA 1011 KHC.TIOTb1 1 1p0X0AHT o6ecu,HHKoBaHHe (pac-

TBopeHne 1 14HKa). KaKoti npouecc npoTeKaeT Ha meAnbtx yilacTKax me,inforo cnnaBa?
25. 13131 FICJI14113 '3.4.c. 14 HanticaTh cxemy ranbRaHtpiecKoro 3nemeffra, cocTaBneHHoro 143

-)neKTponoB:
PI, H2 I 0,1H HBr y = 0,9
Au I 0,01M AuNO3 y = 0,1

91,e913 (Psn, B
I —0,328 —0,248

—0,255 —0,429
—0,161 —0,129



K0HTp0J11)11ble B011p0Cbl will npoBeileHnsi HpomoKyro gHoft aTTecratum (3K3anicHa):
1. C.Tpoeime aToma. Fnaimoe KBaHTOBOe 414CJIO: qm311 1-IecKHH CMIACJI, 1114CJIeHHbIe 3Hagemisi. Oc-

HOBH0e 14 Bo36y)KiieHHoe cocTosume aroma.
2. Term°	 NI:KheKT	 peanam. 3K3oTepmmieime H 3HAOTepMIPIeCKHe peanum. 3a-

KOH Fecca.
3. CTpoeime aToma. Op6wramHoe, marm4TH0e11 cmmoBoe KBalITOBbIe imcna: (1)143144eCK1411

CMIACJ1, LiHcsiemibte 3HaLleHH51. 3.11eKTpommie op6wranH. MX reomeTpwiecKam (1)opma 14 opmell-
Tall1451 B iipocipaHcme.

4. CaM0i1p0143B0J1bHbIrl xllmwiecKHil npouecc. 3H-rporm5i CHCTeMbl. BTOpOil 3aKOH Tepmomilia-
MHKH.
Crpocime aToma. DneKTpoHHbie op6HTaJm. 1 IpaBH.ria 3a1-10J1HeHH51: IlpHHIAHUI HaHmeHbmeii
3tiepr1411, ripaimio KJIetIKOBCKOFO, flpHhlUl1II Flaymm. lipaBwrio Xymw.

6. YCJI0B1451camonpoH3BambHoro rmarcKaims" XHM14 14eCKHX peaKuml. 3Heprmi 1.1166ca.
7. 11epHompiecimil 3aKoH A.H.MeH,LieneeBa. IlepHogwiecKasi CHCTM 3J1eMeHTOB KaK rpaciilvie-

cKoe H3o6paweiiHe 3T01 .0 3aKoHa..33H3H4ecian1 CMbICJI Homepa HepHoAa, rpyillim 14 HoArpyn-
HBI

8. CKopocfb xmmui-iecKofi peaKuim. 3aBHcHmocTb CKOpOCTH peammil OT ripHpoithi pearimylo-
HAM BemecTB: 3HeprHsi aKTHBaHHH XHMH4eCKOII peaKium, ee CB513b C KoHcraHTok CKOpOCTH

X11MIPIeCK0ii peanum (ypaBHeHHe Appem4yea).
9. flepHompiecime CBOPICTBa 3J1eMeHTOB: 3HcprH51 140HH3a1.114H, 3Hep1'nm cpo,acTBa K 3sieKTpolly.

H3MelleHHe CB0fICTB B nepHo4ax H rpyrmax.
10. CKopocTb nimwiecKoil peanum. 3aBHCHMOCTb CKOpOCTH peaKumi OT KOMICHTPaIlHH pearn-

pylounix BemecTB (KimeTwiecKoe ypaBHeime peanum).
11. CKopocrb xHmmiecKori peaKtum. 3aBHcHmocTb CKOpOCTH peanum OT TervmepaTypbi (ypaBile-

HHe Barr-1'0(1'4m).
12. flepHommecKHe CBOfiCTBa 3J1eMeHT0B: 311eKTpOOTPHIJaTeJlbHOCTb, OKHCJIHTeMbIla51 H BOCCTa-

HoBwrembilam aKTHBHOCTb. 143meHeHHe CBORCTB B MTHOilaX 14 rpyrmax.
13. IIepBbHI 3aKoH TepmommamHKH. 3HTaJIM-11451Tepmo,a1Ham144ecKoil CHCTeMI)I.

14. XinviwiecKasi CB513b. Kom LiecTBeHHbie xapaKTepHeTHKH XHM14 11eCKOCI C13513H: 3HeprH54, ,11,1114Ha,

BasieHTHme
15. BTopoii 3aKOH TepM0414HaM14KH 3HTp01-1H51Tepmo,aillamki gecKoi1 CHCTeMbI.

16. KoBaJieliTHasi CB5I3b. MeToii, BaJleHTHbIX CB513erl. 06MeHHbIC1 mexaHH3m o6pa3oBam1i. YCJI0B1451

B0311HK110BeI11I51 (3- H 71- C1151361.

17. Heo6pammble H o6panimble XHMH 1leCKHe peaKtum. 1/13meHeHHe cKopocTH 111151M011 H o6pa-r-
peaKurai B xo.re peaKiiHH. XllmmiecKoe paBHoBecHe. KoHcTawra nimpmecKoro

CH51. CB513b TaHmi paBiloBecHsi C inmeHemtem 3Heprvii4 FH66ca.
18. KOBaJlefiTliaA CB5I3b. MeToa BaJleHTHbIX CB5130. )joHapHo-aKuerrropHbiri mexaiimm o6pa3oBa-

F101151THe AOHOpa H aKuerrropa.
19. 06paTumble xmmvitiecime peamm. XHM14"leCK0e paBHoBecHe: BJIH5IH14e 143MeHeH1451 KoHiteH-

Tpatmil BeinecTB, ripHHHmaklimix riacnie B peammH, BHemHero JaBJIeHLIM H TemnepaTypbi Ha
COCT0511414e XHIsilti gecmoro paBHoBecHm.	 .Tle MaTembe.

20. KoBar-lex-max C13513b. MeTog BaJleHTHbIX CB513e11. FH6p1441143aIi451aTOMHbIX Op6HTa.T1erl: 1101154-

1314)1bI, reomeTpwiecKasi (1)opma moneKya c rH6pH/Hib1mm 0p611ras15imm.
21• Pacmopm. PacTBopeHHe. CBolicma pa36awleimblx pacTBopoB He3S1eKTp0JIHTOB: AaBsieime Ha-

chnueimbix napoB pacmopwrensi Ha,E" pacTBopom (3aKOH Pays's°, TemnepaTypa 3amemaiiHsi
TemnepaTypa K1411e111451pacmopoB (C.ge,14CTB1451 143 3aKot1a Paysis).

22. KOMMIeKCHbIe coemmellusi. OCHOBHbIe 1110510)KeHH51 KO0p,L1HHallHOHHOCI Teopim 13cpliepa:
crpoeHlie H npHpoila cBsneri B KOM11.11eKCHbIX coeRHHemisix. KnaccwimKaumi KomiLleKCHbIX
coe/mHelinti. 143omerm5r KOMMICKCHbIX coemmemnI.

23. Komn.rieKcHbie coemmeHmi. MeTo,11 BaTIeHTHbIX C13513eil. FH6pHim3au,Hs1 aTomHbix op6H-ra.r1eri
KomnneKcoo6pa3oBaTemm. flpocTpaHcTBeHHoe cTpoeHHe momeKysi KOMBJleKCIlblX C0eA1411e111414.

24. Pacmopm. PacTsopetme. CBoficTBa pa36aimemibix paCTB0p0B He3.11eKTp01114TOB: ocmonme-
cKoe Rameithe (3aKoH BaHT-1o(1)4)a).



25. KooanetiTHasi C13513b. NICT0,2:1 BaTICHTHbIX C13513C1. CBOACTBa K013aTICHTHO1 CB513H. TIOKaJ1 1430-

BaHHa51 H nenoKanw3oBalwasi KoBameHTHasi CB513b.

26. XHmHtiecKasi CB51313. HonmpHasi H Helionsplam KOBaJleHTHag CB513b. 1141110AM bItimomeHT 14 3(1)-

(beKTHBH1)413apstn KaK xapaKTepHcTHKH 1-101151pHOCTI4 KOBaTIeHTHOCI CB51314.

27. 1.10J151pHbIe 14 HenonsipHbie moneKynbi. OripeeneHHe cymmapHoro AHnonbiloro momeHTa.
CB513bnpocTpal1cToeHHoii KoH4Hrypaumt MOJIeKyl1b1 14 ee 110.T151pHOCTH.

28. KOMalleKCHIAC cocamieHm. Teop pm KpucTannwlecKoro n0.3151: OCHOBHble 110J10)KeH1451. CrieK-
Tpox"tmlli-iecKHil psui JutrauLooB. 0KpacKa KOMILTIeKCHFAX COCAHHCHHCI.

29. Pae-rBopm 3J1eKTPOJIHTOB. OCHOBHble 1 -10J10)KeH1451Te0pHH DnewrponwrwiecKoti )114CC01114a1114 H.

CH.T1bHbIC H cna6Ble 3J1eKTp0J1 14Tbl. CTeneHb aHecouHaHHH aTICKTpOJIHTOB.

30. KomnneKcilble coe,oHrieHum. IlooeaeHHe npm pacToopeHHH. flepowtfflasi H wropHnHasi )114CCO-

una1t145i. KOHCTaHTa HeCTOfiKOCTI4 KOMULTIeKCHIAX coenHHemiii.
31. HoHHasi CB5131). YCJI0B1451 14 mexamr3m o6mr3ooaHH51. Crenern, 14014 HOCTH CB5I3H. CBOACTBa

140HHOil CB51311.

32. Auccol"Harmsi CHJ1bHbIX 3J1eKTpOJI4TOB. AKTHBHa5I KomleHTpaum. Ko'4(1)1umeHT aKTHBH0CTI4
H01 I0B, ero C135I3b C HOHHO g CHJI0A pacTBopa.

33. )1HccouHarum cna6blx 3J1eKTpOJIHTOB. KOHCTaHTa ,nHccormarutH. C1351313 KOHCTaHTIA ,TJIHCCO-

usausm H cTeneHH nuccouHaHHH (3aKOH pa-36aonemisi OCTBaJIbAa).

34. )1Hccol'Hamm Boabi. KOHCTaHTa ,ouccouHaniHH BOjhI. HoHHoe npoH3Beaeume BOAbI. B0,/10-

p0.7111bIr4 14 FHApOKCHJIbHbai noKa3aTenH.
35. MeTannwiecKasi CE3513b. MexaHH3m o6pa3oBaHHA. CBOCICTBa meTannwlecKon C13513H.

36. PacTriopvimocTb marlopacTRopHmmx coe,owteHHii. flpow3BeAem1c pacTsopHmoc-rm.
37. MewmoneKynsipHoe B3aHmonelicTBue. Ban-Aep-Baaabcoom cHn",1. OpHeHTauHoHHoe, HHAyK-

HHoHHoe, AucriepcHormoe B3aHmo,aeticTome: yCJI01314eH mexa1143m BO3HHKH0BeH1451.

38. MeTannwiecKHe 3J1eKTP0AbI. MexaHH3m BO3HHKHOBCH14513neKTposul101'o noTcHuHana. YpaB-
Heinie flepHcm. IanbsammecKHil DnemeHT AaHH3n51-51.Ko6H. DneKTpogBH)KytHasi cHna (D)IC).

39. 3neKTPDXHMH t1eCKa51Koppo3Hsi: 11p144HI Ibl BO3HHKHOBefl 1451, mexam43m npouccca, meTo,oBi 3a-
11114TbI.

40. MewmoncKynslpHoe B3atimo,nericTolle. Bo,00poimam CB513b: ye.110BH51 14 mexamnm BO3HHKIR)Be-
H1451.

41. 3.11eKTp0J1	 Ka1'O,T1HbIe npoueccm.
42. 3J1eKTp011143. AH0,L1libIe nporlecem.
43. XumwiecKag KHHC,THKa. 1 - 10115ITHe CKOPOCTI4 peaKHHH. MrHoBeHHam 14 CpeollHSISI CKOPOCTb.

44. XHNi ppiecKasi KHHentKa. OCHOBlIbIe (I)aKTOpb1, BJI1451 10111He Ha CKOpOCTb xllmH geeKoil peaKHHH.
IlpHpoAa pearHpymiumx BeniecTB. 3HeprHSI KTH B1tHH peaKHHH. YpaBHeume Appel'Hyca.

45. XHMI4 LleCKa51 KHHeT14Ka. OCFIOBHbIe (1)aKTOPb1, BJIH51 10111,He Ha CKOpOCTb xilmilvecKoti peaKHHH.
KOHnieHTpaunll pearHpylOW,MX BeulecTs. KHHenmecKHe ypaoHeHHH. r101 15ITHe irpoc rbix 14
CJIMKIIMX

46. XHMH LIeCK1151 KHHeTI4Ka. OCHOBHbIe (kaKTOpbI, BJ11451MILI14C Ha CKOPOCTb XHM14 11eCKOrl peaKHHH.
3aBHCHMOCTb CKOPOCTH peaKHHH OT TemnepaTypm.

47. XllmiviecKax KHHeTHKa. KaTanw-3. BRHAHHe KaTanH3aTopa Ha 3Heprmo aKTIThall1414 peaKHHH.

7. Y'IEB1-10-METO,Ili t lECKOE 14 14HOOPMAIWOHHOE

06ECHE LIEHHE AVICLUIFIJIHHIA

XHM1151
Ociumilosi nirrepoTypo:

1. EJ1(1111MOB 13.14. OcH0B1,1o6tHeii XHMHH. M.: 11110PA-M, 2015, 260 C. (nocryn 4epe3 6146.r1110-
TeKy BniY)
2. HBaHoB B.F., leBa O.H. licopraHwiecKasi XIIMI451. KpaTKHil Kypc. M.: HHOPA-M, 2014, 256
C. (goeTyn 4epe3 6116.3HoTeKy 13nrY)



3.	 I4BaHoB B.F., FeBa O.H. OCI1OBbl Xl4M1414. M.: 14HOPA-M, 2014, 560 c. (AocTyn iiepe3 6146-
mimeKy BJIFY)

j0110JIIIIITC11131111$11 .1114TCpalypa:

I.	 EJ-14)14M0B B.14., Bcpcmion A.14., Anima 	 I4.B., A.H. 51p0IIINHCKHrl A.I4.. 06ntam ii Heopra-
HvitiecKax XHM1,151. M.: ABPHC, 2012, 286 c. (AocTyn gepe3 6H6suri0Texy auFY)
2. CemeHoBa 14.B., (1).nopnaBoBllii F.M., XopounimoB A.B. Koppo rmm 14 3allurra OT 1Copp°3144 /
noa pe,a. 14.B. CemeHoBon. M.: cD143MATJ114T, 2010, 416 c. (.aocTyn tiepe3 61461u4oTexy BnIY)
3. JIwum P.A. CnpaBommx no 061_11eilH HeopraffiviecKoil XI4M1414. M.: 1<arroC, 2008, 280 c.
(AocTyn gepe3 6n6smoTexy RIIFY)
4. CyBopoB A.B., FIHK0.11bCKHA A.B. 06utam Xl4M14$1. CI16: XHM143,LtaT., 2007, 624 C (itocTyu
pe3 6146.anoTeKy BAFY)

liporpammlloe o6ecneqemie ii Hirrepne-r-pecypcm.

• http.://www.scirus.com/

2. http://www.ihtik.lib.ru/

3. http://w‘m.y 10k.ru/books/

4. hitiLL/YwYvhPac,P.C.g.Z.

S. 1111p://194.67.119.21.89/GetContentForm.asp

6. littp://www.abc.chemistrv.bsu.bv/current/fulltext.htm

7. http://wv1/4, v, .anchem rut]  iterature/

8. littp://www.sciencedirect.com

9. Iltv://chemtect. rudi bibook

10. littp://www.chcm.msu.su/rus

11. httn://cjivu-inEnarod.rtii incli h t m

12. http://w\Nw.elsevicr.com/

13. htti2;(tyvww.,ILs_pkhim.ru/

14. http://www.strf.ru/database.aspx

8. MATEPFIAJIbH0-TEXHWIECKOE ObECHEtIEHHE
,ELHCIAFIFIATAN111

XI4M1451

lliiii , ITC}11414 mciatllomioro Kypca HCII0J1133yeTC51114opmaum, upeAcTaBnexHasiiia cJiarutax.
3artafimi arm lipoBeaeullm KOHTp0J1bHMX pa6oT 14C110J1b3y1OTC51, B TOM gmc.ne, B 3.amrponuom

BapnanTe.
.11a6opaTopiime pa6oTbi BhIflOJIHSICTC51 B na6oparopllu Ka(1)e,rtpi,i XHMHI4 BnFY.



/ApaKemmitC.M./

(D410, 110/IIIHCb)

Pa6otiast nporpamma JHCUHHJ1HHM cocTameHa B COOTBeTCTB1414 C Tpe6oHaHI4s1mu (DFOC BO no

Hanpamemno 28.03.01 FlanoTexHanormi H mHmpocnc-remHaM TexHnxa.  

K.X.H. AOH,eHT CmHpHoHa H.H.Pa6o Llyto nporpammy COCTaBHJI 	

PeueH3eHT  
K.X.H. CT.H.C. na6oparopHH xHmkpiecKoro anainna (DI	 «cDe)epanbHmil ucurrp

oxpaHm vopc	 ACH130THIIIX)) BOJIbtlIaKOB

flporpamma paccmoTpeua H oAoCipella Ha 3ace,aa11HH K4egpm XHMHH

Ilpo-roma .N 7 OT 	 (7".. 	20 /,-) roLta

3aBegylow,Hri Ka(1)e4poll 	 	 	 /1KyxTHH B.A./

l'a6oLiam Hporpamma paccmo	 a H ouo6pena Ha 3ace4aHHH r1e6Ho-mcrowiecKoil KomPICC141/1

Hal l pawicumm 28.03.01 HaHoTexHo.norm4 H mmcpoenc-remHam TexHnKa.

npOTOKOJI	 626:' 

11peAceAaTenb KOMHCCHH 	
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