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1. HEJIb 1 3AJAYU OCBOEHUA TNCIUITJINHBI

OCHOBHOI 1eJbI0 JUCUUILUIUHBL SBJISETCS (DOPMUPOBAHHE Y CTYJICHTOB
3HAHWM U YMEHUH M0 XUMHUU U PA3BUTHE XUMUYECKOTO MBIIIUICHUSI, HEOOXOAMMOTO
Opy  peleHur (QU3UKO-XMMHYECKUX MpodiieM obecreueHus 0e30MacHOCTU
KU3BHENICATSIbHOCTH U (POPMUPOBAHUHU  IIEJIOCTHOTO  E€CTECTBEHHOHAYYHOIO
MUPOBO33PEHUS;

I'naBHas 3agaya JUCHUILIMHBI — (GOPMHUPOBAHUE WPEJCTaBICHUNA 00
OCOOCHHOCTSIX ~ XMMHMYECKOM  (QOpMBbl  OpraHu3aliii  MaTepuH,  MECTe
HEOPraHWYECKUX W OPraHMYEeCKHMX CHCTEM B DJBOJIONMHM 3€MJIH, €IMHCTBE
mutocdepsl, ruapochepbl U aTMochepsl M POIM XUMHUYECKOTO MHOT000pa3us
BEILECTB Ha 3eMJI€.

3agayamMu U3ydYeHUs1 JUCHUILUINHBI ABJISIOTCS:

- U3y4YEHHE OCHOBHBIX XUMUYECKUX SIBJICHUI;

- OBJajAcHHE (YHIAMEHTAJIbHBIMU TOHATHUSAMHU, 3aKOHAMU U TEOPHUSIMHU
XMMHH, YTIIyOJIEHUE U CUCTEMaTU3alus XUMUYECKUX 3HAHUH;

- OBJIQJICHHME METOJaMH W MpHEMaMM pEUICHHs KOHKPETHBIX 3a7ad U3
pa3IMyYHbIX 00JacTel XUMUH;

- (popmupoBaHUE HABBIKOB IPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

- (opMupoBaHHE CHOCOOHOCTH HCHOJIb30BaTh XUMHUYECKUE 3HAHUA IS
pElIeHMs NPUKIAIHBIX 331a4 y4eOHOH U MpoeCCUOHANBHON NeATEIbHOCTH.

- (hopmupoBaHUE TBOPUECKOTO MOIX0/a K MTPOGECCHH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuumimHa « XUMHS» OTHOCUTCSI K €CTECTBEHHBIM TUCIUIIMHAM 0a30BOM
yacT ydeOHOro IiaHa mno HampasieHuto mnoarotoBku 06.03.01 buonorus
[Tpoduu: buonorust kneTku, OMOAKOIOTHS, TEHETHKA U SIBISETCS 00S3aTEIbHON
JUTSI UI3y4EHMsI CTyZeHTaMu | Kypca O4HOM M OYHO-3a04HOM (hOpMBI 00YUECHUSI.

JIJist OCBOGHUS TUCIUIIIUHBI « XUMHUS 00Yy4aroluecs UCIOIb3YIOT 3HAHUS,
YMEHUSI U HaBBIKH, CPOPMUPOBAHHBIE B XOJI€ U3YYCHUSI B 00111€00pa30oBaTEIbHON
IIKOJIE TIpeaAMETa « XUMUS».

HucrumnHa «XuMHUsS» CIOCOOCTBYET PACIIMPEHUIO 3HAHUM O CTPOEHUU U
CBOMCTBaX XMMUUYECKUX COCTUHEHHI, OMOTEHHOW pOJIM 3JIEMEHTOB, a TaKXKe sl
YCBOGHHSI B JaJIbHEHIIIEM TEOPETUUECKUX OCHOB JPYTrUX XHUMHUYECKHX U
OMOJIOTMYECKUX  JTUCHMIUIMH: «bBUOXUMHUS M MOJICKYJISIpHAsE — OHOJIOTHSY,
«Duzuonorust pacrenuity, «lluronorus», «l'eHetnka», «Mukpodbuosorus u
BUPYCOJIOTHUSD, «DU3HOTIOTHS )KUBOTHBIX U UMMYHOJIOTHSD» U T. 1.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
COAEPXKXAHUA ITNCIIUITJINHBI

I/I3yquI/Ie JUCIHHUIIIINHBI ITIO3BOJIUT OBJIAJCTDb CJ'IGI[YIOHleﬁ
o0menpodeccuonanbuoii komnerenmnuei (OIIK):



OIIK-6.1-/IeMOHCTpUpPYET 3HAHUS OCHOBHBIX KOHLEMNIMHA U METOAO0B
COBPEMEHHBIX HANpBJICHUA MAaTeMaTUKW, (U3MKH, XUMHM U HayK O 3eMie,
aKTyaJIbHBIX MPOOJIeM OUOJIOTHYECKUX HAYK U MECIEeKTUBbI MEXIUCIUITMHAPHBIX
HUCCIeI0BaHUHN

OIIK-6.2-Cnico0eH HCnoab30BaTh HABBIKK J1A00OPATOPHON pabOThl U METOIbI
XUMUHM, (U3UKH, MATEMaTHYECKOTO MOJCIMPOBAaHUS W MaTEeMaTUYECKON

CTaTUCTUKHU B MPO(EeCCHOHAIBHOM J1eATENbHOCTH
4. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)

Tabauya 1. Codepircarnue Oucyuniunsl

dopma
Coneprkanue pasjgena TeKylero
KOHTPOJISI

pas3 HauMmeHoBaHue
(N | pa3saejaa

Hpeamer u 3amaum xumMuu. OCHOBHBIC
NOHATUS W 3aKOHbl XuUMHH. (OCHOBHBIE
KJIacChl ~ HEOPTraHWYECKUX  COCAUHEHHU.
[Ipenmer u 3agaun xumuu. CBs3b XUMUHU C
Ouosioruedt,  QuU3NKON,  CHEIUAIbLHBIMU
nucuuruinHaMu. OCHOBHBIE 3aKOHBI XUMUH.
OcHOBHBIE KJIaCChI HEOPTaHUYECKUX
coequHeHuid. CoBpEeMEHHbIE TEHACHIIUU,
HampaBJICHUS] M TEPCIEKTUBBI Pa3BUTHUS
HAYKH.

BBenenue T,K

Tema 1.1. DJHepreruka XUMHYECKHX
MPoOLECcCOoB. [lonsaTus XAMUYECKOU
TEpMOJIMHAMMKU. DHTAJIbIMA. 3akoH ['ecca.
[Tonsitue ouTpommu. Oueprus [ubOca.
TepmoanHaMUYECKUE pacy€eThl IO PEAKIIUH.
Tema 1.2. CkopocTh peakuum M MeTOIbI
ee peryJuMpoBaHus. Karanms.
Onpenenenue CKOpOCTH XUMHUYECKOU
peakunu. 3aKOH JEWCTBHUS Macc. BnusHue T,K
TEMIEpaTypbl Ha CKOPOCTh XHUMHUYECKOU
peakuuu. [IpaBuno Baut-I'odpda. Kartanus u
KaTaJIn3aToOPhI.

Tema 1.3. Xwumuueckoe wu ¢a3zoBoe
paBHOBecHe. XUMHUYECKOE PABHOBECHE.
@akTophl,  BIUSIOMIME HA  CMEUICHUE
XUMHUYECKOro paBHoBecus. [lpuHmun  Jle
[[Tatense. da3oBOE paBHOBECHE.

OcHoBBI
busnveckoit
XHMHH.
XumMuueckasi
TePMOAMHAMMKA
U KHHETHKA




OcHOBBLI 001IEH
XUMUH

Tema 2.1. PacrBopbl. Krnaccudukarus
pPacTBOPOB IO arperaTHOMYy COCTOSIHUIO U
COJIEPKAHUIO  PACTBOPEHHOTO  BEIIECTBA.
PactBopsI KOHIIEHTPUPOBAHHbIE u
pazOaBiieHHble. PacTBOpUMOCTH  BEIIECTB.
Cnioco0b1 BBIPAKECHUS KOHIIEHTpaIuU

pacTBOPOB.
Tema 2.2. Peaknum HOHHOI0 O0OMeHA.
CsolicTBa pacTBOpPOB 3JIEKTPOJIUTOB.

Kucnorsl, ocHoBanus, comu. Teopus
ANEKTPOIUTHYECKON nuccounanuu. CTeneHb
M KOHCTaHTa pgucconuauuu. CuiibHbBIE U
cia0bIe DJIEKTPOJIUTHI.

Tema 2.3. Boaopoanblii mnokKa3areib.
I'maposan3 coaeit. MoHHOE mpoM3BencHUE
BOJIbl. Bomoponublii mokazarenb. ['maponu3
coneil.  OCHOBHbBIE  TUIBI  THAPOJIU3A.
VYpaBHeHus ruaponusa. Peakuuu ocaxaeHus
U PaCTBOPEHMUSI.

Tema 2.4. OxucaurebHO-
BOCCTAHOBUTEJIbHbIE peaknuu. OCHOBHbIC
TTOHATHSL. Crenenn OKHUCJICHUSI.
OnekTpoHHbld  Oamanc.  Buumet OBP.
Oxkucnurenu u BOCCTAaHOBUTEJIH.
DJIEKTPOJU3  PacTBOPOB U  PAacIJIaBOB.
Koppo3sus merannos.

T,K

XuMHu4ecKue
CHCTEMBbI

Tema 3.1. Ilepmoamueckasi cucrema
3JIEMEHTOB u CTpOeHue aTOMOB.
[leppoauyeckuii 3aKOH W IEPUOJIUYECKAS
cucrema. M3MeHeHHME METANIMYECKUX U
HEMETAUINYECKUX  CBOMCTB  3JIEMEHTOB.
CoBpemeHHOe cTpoeHHne aToMOB. OCHOBHBIE
NOJIO)KEHUSI M TOHATHUSA  KBAaHTOBOU
MexaHuku. 3amnpet [laymu. IIpaBuino XyHna.
[IpaBuno  KieykoBCKOro.  DIJIEKTPOHHBIE
bopMyIbI.

Tema 3.2. Xumuueckasi CBsi3b M CTPOCHHE
MoJekyJa. [lpupoma Xxumuuyeckou CBS3H.
Meton BaJICHTHBIX CBSI3€EH. Meton
MOJICKYJISIpHBIX ~opOuTaneii. KoBaneHTHas
CBsi3b M ee BuApl. LVoHHas  CBs3b.
BopopoaHas cBs3b.

T,K

OcHOBBI
HEOPraHuYecKou
XHMHH

Tema 4.1. Xumus s-, p-, d- u f-371emeHTOB.
OcoOeHHOCTH ~ CTPOEHHUS,  CBOWCTB U
MOJIy4eHUs S-, p-, d- u f-aIeMeHTOoB.

T, K




OcHOBBI
5. | kosuTONIHOM
XHMHUH

Tema 5.1. OcHoBHbBIE MOHATHS
KOJLJIOUTHOM XHUMHUH. JlucriepcHblie
cucteMbl. Teopuss MuHIEIII000pa30BAHUS.
OCHOBHBIE TIOHATUS KOJUIOMTHOM XUMUH.
Knaccudukanuss ~ AUCHEPCHBIX  CHUCTEM.
JlucnepcroHHas cpefia U AucrnepcHas (Qasa.
Teopus MUIIEII000pa30BaHUSI.
ArperaTuBHasi yCTOMYMBOCTH KOJUIOMIHBIX
CHCTEM.

T,K

Xumuueckasi
uaeHTH(PUKAIUA
6. | .OcHoBBI
aHAJIMTHYECKOM
XHMHUH

Tema 6.1. Ipeamer ) | MeTOAbI
Ka4eCTBEHHOro aHaju3a. KadecTBeHHbIE
peakIuy. AHAUTUTUYECKUM cUTrHal. J{poOHbIi
Y CUCTEMAaTUYECKUI aHaNN3. AHAIUTHYECKUE
IPYINNbl KaTHOHOB W aHUOHOB. ®dusuko-
XUMHUYECKUE METOIBL.

Tema 6.2. IMpeamer ) | MeTOIbI
KOJIMYEeCTBEHHOI'0 aHaJIM3a.
Knaccudukanus MeTogoB KOJIUYECTBEHHOTO
aHanusa. XapaKTEepUCTUKHU OCHOBHBIX
METONOB  aHamm3a. DU3NKO-XUMHUYECKHUE
METOJIBI.

T,K

OcHOBBI
7. | opranuueckoi
XHMMHU

Tema 7.1. OcHoBHBIE MOHATHSA
oprannvyeckoir  xumuu. (OQcodeHHOCTH
xumun  BMC.  OcHOBHbIE  MOHSTHUSA
OpPraHNU4YEeCKOMU XHUMUHU. Peakun
NOJIMMEPU3ALMM U TMOJUKOHJICHCAIUU.
BricokomouiekynsipHbie COCMHECHUS.
HomeHnknatypa opraHM4eckux COEIUHECHUM.
CrpoeHue  OpPraHMYECKUX  COEIUHEHUH.
OcCHOBHBIE MEXaHU3MBbI XUMHYECKUX
peaKuuii. OcobennocTtu XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTMHEHHUI.

T,K

CTpyKTypa IUCUMIIIIMHBI

Taébauya 2. O61mas TPYJTOEMKOCTh JUCITUTIIMHBI COCTABJISCT 3 3aUeTHHIC

eaununbl (108 yacon)

TpynoemMkocTh, 4acoB / 3a4ETHBIX €UHUIL
Buga paGoTsr 0DO0 03D0

OO0uasi TPy10eMKOCTh (B Yacax) 108
KonrakTHas padora (B yacax): 48
Jlexyuonnwvie 3auamusi (/1) 16
Ipaxmuuecxue 3anamus (113)

Jlabopamopnwvie pabomut (J/IP) 32
CamocrosiTesibHast pabora (B 51




yacax):

CamocCTOsTEeIbHOS N3Y4YCHHC PA3JCIIOB

CamomnoaroroBka  (mpopaboTka
MOBTOPCHHE JICKIIMOHHOTO MaTepuaia
W Marepuaiga y4eOHHKOB M yYeOHBIX

mocooui, IIOJITOTOBKA K
71a00paTOPHBIM 3AHATHSM,
KOJIJIOKBUYMaM, pyOexHOMYy
KOHTPOJIIO U T.J.),
[ToaroToBka U MIPOXOXKICHUE 9 9
MIPOMEKYTOYHON aTTECTALINU
Bujx npoMe:xxyTo4YHOM aTTecTalumn 3ayer
4.1. Jlekuuu

Tabnuya 3. Jlekyuonnvle 3ansamus
No /it Tema
1. [Ipenmer m 3amaun xumuu. OCHOBHBIE MOHSATHS W 3aKOHBI XUMUH.

OCHOBHBI€ KJIACChl HEOPTAaHUYECKUX COCTMHCHUI.
2. DHepreTrka XMMUYECKUX MPOILECCOB.
3. CKOpOCTh peakMy U METOJIbI €€ peryiaupoBanusd. Katamus.
4. Xumuueckoe U (ha3oBoe paBHOBECHE.
5. PacTBOpBI.
6. Peakiiun noHHOTO OOMEHa.
7. Bopopoausiii nokaszarens. ['uaponns comnen.
8. OKHUCINTEIBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.
0. [leproguyeckasi cucTeMa 3JIEMEHTOB U CTPOCHHE aTOMOB.
10. XUMHUYECKAs CBSI3b U CTPOEHUE MOJIEKYL.
11. OCHOBBI HEOPTAHUYECKON XUMUHU
12. OCHOBBI KOJUIOUTHON XUMHH
13. OCHOBBI aHATUTUYECKON XUMUH
14. XuMmudeckas uACHTUDUKAIIHS.
15. OcHoOBHBIE TOHATHS Ooprannyeckor xumun. Ocodennoctu xumun BMC.
4.2 TlpakTu4yeckne 3aHATUA (CEMUHAPCKHE 3aHATHSA)
(He npedycmompeHvl no YueOHOMY NIAH))
4.3. JlabopaTopHbIe padoThI
Tabnuya 4. Jlabopamopusie pabomoi
No No Koui-Bo
JIP | pasmena HanmenoBanwme mabopaTopHbBIX paboT 42COB
OnpeneneHrne OTHOCUTEIBLHON MOJIEKYIISIPHOW MacChl
1 | Beenenue 2
okcuja yriepozaa (IV).




2 Onpenenenne MOJISIPHON MacChl SKBUBAJICHTA LIMHKA
Beenenue e P 2
CKOpOCTh XUMHUYECKUX PEAKLHI. 3aBUCUMOCTb
3 1 CKOPOCTH PEAaKIMU OT TEMIEPATYPHI U KOHLICHTPALINH. )
Kartanu3s. [ OMOreHHBIN 1 T€TEPOTreHHBIN KaTaIus3.
XHUMUYECKOE paBHOBECHE. BinsiHue temrieparypsl u
4 1 KOHICHTPAIIMY HA XUMUYECKOE PABHOBECHUE 2
PactBopsl. PacTBopuMocTs coseit. [IponsBenenue
5 2 pacTBOpUMOCTH. I IpurorosieHue pacTBOpoB 2
3aJaHHON KOHLEHTPALUH
6 ) DneKTpoauThyecKas qucconuanus. I'naponus )
(mpotonus) coneit
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.
7 2 DIEKTPOXMMHUYECKHE CBOMCTBA METAJIJIOB, 4
AIIEKTPOJIN3 PACTBOPOB COJIEM.
8 4 CBoiICTBA LIETOYHBIX U MIEJTOYHO3EMEITBHBIX )
METAJUIOB U UX COCAUHEHUN
9 4 Xpowm, Kene30, Mapra’ell, X COCAUHEHUS U )
CBONCTBA.
Ornpenenenue nopora KoaryJisiiuu TUAPO30J1s
10 S BU3YaJIbHBIM METOJIOM. 2
1" s MeTobl MOMTYYEHUS] 1 OUUCTKHU KOJTTOUHBIX
pPacTBOpPOB. 2
Bydepnbie pacTBOpbI U UX CBOMCTBA
12 6 2
KauecTBeHHbIE Peakiiy Ha KaTHoHbI Mg~', Cu™”,
2+ 2+ 2+ 3+
13 6 Co™,Zn", Fe™", Fe™". 2
14 6 Metonabl HEUTpanu3auvu U IEPMAHTAHATOMETPUH )
BricokoMoliekynsipHbie coeiuHeHud. Peakyn
15 7 MOJIMMEPHU3ALIUU U TTOJIMKOHAEHCALINH. 2
HToro 32

4.4. IIpuMmepHas TeMAaTHKA KypCOBBIX padoT
(He npedycmMompeHo no yueOHOMY NIAH))

4.5. CamocTosiTeJIbHOE U3YUYeHHE PA3/1eJI0B M CHUIINHBI
Taonuya 5. Camocmoamenvrnoe uzyueHnue pazoenos OUCyUnIuHsl

Ne ‘ Bonpockl, BEIHOCUMBIE HA CAMOCTOSITEIIBHOE U3YUYEHHE




Pa3zButue mnpencraBieHU O CTPOEHMM aToMa. BoOJHOBBIE CBOWMCTBA
aleKkTpoHa B artome. [lopsyiok 3amojHeHHUs aTOMHBIX OpOHWTasIeH.
[Tpunumn [Haynu. [IpaBuno XyHaa.

[Topamok W MOJNEKYJISPHOCTh PEAKIMU. XHMHUYECKHE PEAKIUU B
TOMOT'€HHBIX U T€TEPOrE€HHBIX CUCTEMAX.

DNeKTpOIIMTUYECKAs IUCCOUManns Bobl. IOHHOE MPOU3BENEHHUE BOIBI.
Bonoponnslii nokasarens. MHIUKATOPBI.

[lepnonnueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
[leprognYHOCTh U3MEHEHHNS CBOMCTB XUMUYECKHUX JJIEMEHTOB. DHEPIUs
WOHM3alMi M CPOACTBO K OJJIEKTPOHY. OJIEKTPOOTPULATEIBHOCTH
AJIIEMEHTOB. Painycbl aTOMOB M NOHOB.

du3pyeckue MW XHUMHYECKHE CBOMCTBA M CIIOCOOBI IMOJIy4YCHUA
HCKOTOPBIX MCTAJIJIOB U CILJIABOB.

OcHoBHBIC BUIBI KOppo3un. Kitaccudukaiys Koppo3uiHbBIX MPOIECCOB.
DICKTpOXUMHYECKasT KOPPO3HUS METaUIOB. METOIbI 3alUThI MCTAJLIIOB
OT KOPpPO3HH.

OCHOBHBIE TIOHATHS KAYECTBEHHOTO aHajim3a. KaueCTBEHHBIM aHAJIN3
HEOPTaHUYECKHUX COJIEH.

KonnuecTBeHHBIN aHAIN3 HEOPraHUYECKUX BEIIECTB. JKECTKOCTh BOJIBI.
DuU3UKO-XxUMHUYECKHE METOIBI aHan3a. OCOOEHHOCTH aHAJIN3a
MPUPOTHBIX OOBEKTOB.

[lonyueHne W CBOWCTBAa OpraHMYECKMX coeauHeHnid. HomeHknaTtypa
OPraHUYECKUX COCAUHCHUMU.

5. OHEHOYHBIE MATEPHUAJIbBI 1JIAA TEKYHIEI'O U PYBEXKHOI'O

KOHTPO.ISI YCIEBAEMOCTH U MIPOMEXXYTOUYHOM

ATTECTAIINHU

TGKYIHI/Iﬁ KOHTPOJIb  YCIICBACMOCTH  CTYACHTOB OCYHICCTBIACTCA B

COOTBETCTBHUH C OAJUTbHO-PEUTHUHTOBOM CHCTEMOW aTTECTAIlMM OOYYarOIIMUXCS IO

OIIOIT BO KBI'Y. Cegenusi 006 opraHuzanuu pabOThl IO OTOM CHUCTEME
MIPUBECHBI B TAOJHIIC.

Ne

Makc. 6amt
KoHTposIbHBIE MEPOTIPUATHS

(pacmpen.)




1 cemecTp
1 |IlocemnieHue 3aHsITHI 10 (3+3+4)
2 |KomnokBuym 24(8+8+8)
3 | TectupoBanue 18 (6+6+6)
4 |JlaGopaTopHbIEC U MPAKTUUECKUE 3aHATUS 18 (6+6+6)

TunoBble 3a1aHus AJI CAMOCTOATEILHOU PAa0OThI

3ananue 1:

1.  UYemy paBeH 3apsa sapa U YUCIO 3JEKTPOHOB B aTOMax CIEHYIOIIMX
anemeHToB: yriepos C, cepa S, mean Cu, 6apuit Ba, cepedpo Ag?

2. HaszoBure »snemeHT, B sape aroma KOTOporo coxaepxurcs 11
POTOHOB.

3. Ha3oBute 31€MEHT, B aTOME KOTOPOTO COAEPIKUTCA 26 3JIEKTPOHOB.

4. YeMy paBHO YHMCIIO HEHTPOHOB B aTOMAX CIEAYIOIIMX H30TOHOB: N,
19g 235779

5. Hanunmure cMMBOJIBI H30TONIOB 0JI0BA, aTOMBI KOTOPBIX coaepkar 60,
68, 69, 71, 72 HelTpoHa.

6. Onpenenure MOJIEKYJSIPHYKO Maccy BOZBI, MOJIEKYJIBI KOTOPOM
COJZIEPIKAT TSKEIIBIA M30TOIl BOJOPOIa — JAEUTEPUM.

7. DeMeHT Menb CYIIECTBYeT B BHAE ABYX m30TomoB: “Cu u “Cu.
Conepxxanue B mpupoje mnepBoro uszoromna paBHo 73 %, Broporo — 27 %.
BbluncnnTe 0OTHOCUTENbHYIO aTOMHYIO MacCy MEJIH.

8. Yemy paBeH MOPAIKOBBIM HOMEDP AJIEMEHTA, MACCOBOE YUCIIO OJIHOTO
13 U30TOMOB KOTOPOTO paBHO 31, a 4MCIIO HEUTPOHOB paBHO 167

0. SAnpo aroma HEKOTOPOrO 3JEMEHTa COIEPKUT 31 HEHUTPOH; YHUCIO

AJIEKTPOHOB B aTOME paBHO 26. HazoBUTE 3€MEHT, M30TONOM KOTOPOTO SIBJISIETCS
JlaHHBIM aToM. Hanumure cuMBOII 3TOr0 M30TOMA.

10. CxonbKO 3IEKTPOHOB M MPOTOHOB BXOJIUT B COCTAB aTOMa AJIEMEHTA,
KOTOPBIM HAXOIUTCS: a) B 5-M nepuojie u B mobouHoit moarpynme VI rpynisr; 6) B
4-m nepuoae u B rnaBHoi noarpynmne I rpynmbr?

11. Yewm omnpenensroTcss XAMUUYECKUE CBOWCTBA 3JIEMEHTOB?

12. TloguuHsieTCs JM JBUKEHME JJIEKTPOHA 3aKOHAM KJIACCUYECKOU
mexanuku? Kak HaszpiBaeTcs pasnen (GU3MKH, KOTOPBIM M3ydaeT JIBHKEHUE
MHUKPOYACTHIL?

13. Yto Ha3bIBaeTCSI aTOMHOU OpOUTANIBIO?

14. Yrto xapakTepusyeT INIaBHOE KBAHTOBOE unciio? Kakue 3HaueHHs] OHO
npuHuMaeT? YUYTo Ha3bIBaeTCs SHEPreTHYecKuM ypoBHeM? UeMy paBHO 4YHCIIO
opOuTaNeil Ha JTAaHHOM PHEPTeTUYECKOM YPOBHE?

15. UYto Ha3bIBaeTCs SIEKTPOHHOU 000JIOUKOM (JIIEKTPOHHBIM CJIOEM)?

16. UYto xapakrtepu3yeT modOouHoe (OpOUTaTBLHOE) KBAHTOBOE YHCIIO?
Kakue 3HaueHust OHO MPUHUMAET JIJIs1 KQXKJA0T0 YFHEPreTUUECKOTO YpOBHS?



17. Kakywo ¢opMy MMEIOT UM KaK HA3bIBAIOTCS OPOWTANN, JUIsI KOTOPBIX
MoOOYHOE KBAHTOBOE YUCJIO paBHO: a) 0; 6) 1?

18. Kak Ha3biBatoTCs OpOUTaNM, JUIsi KOTOPHIX MOOOYHOE KBAaHTOBOE
YHUCJI0 paBHO: a) 2; 0) 3?7 UTo Takoe 3HEPTeTUUECKU MO TypPOBEHB?

19. Yemy paBHO 4KCIIO NOAYPOBHEW HA TAHHOM YHEPIreTUYECKOM YPOBHE?

20. Yto xapakTepuzyeT MarHUTHOE€ KBaHTOBOe uucio? Kakue 3HaueHHs
OHO NMPUHUMAET JJISl KAXKIOTO SHEPreTUYECKOro noaypoBHsA? UeMy paBHO 4YHCIIO
opOHuTaNe Ha YHEPTETUYECKOM MTOTYPOBHE?

21. Yem oTiMYaroTCs APYT OT Apyra OpOUTAIU, HAXOAAIIUECS HA OJHOM
oAypOBHE?

22.  Yrto xapakTepHu3yeT CIIMHOBOE KBAHTOBOE YUCIIO?

23. Kakwue 3Ha4eHHS] OHO IPUHUMAET?

24. Kak popmynupyercs npunuun [laymu?

25. Kakue 27eKTpOHbBI HA3BIBAIOTCS: @) CIIAPEHHBIMU; 0) HECTTApEHHBIMU?

26. Kakoii mpuHUUN ONpEAENseT NOPSAOK 3alOoJHEHUS AaTOMHBIX
opbOuTaineit snexkrponamu? Kak on hopmynupyercs?

27. YTo Takoe OCHOBHOE COCTOSIHHE aToMa?

28. B KakoM TMOpAIKE DJIEKTPOHBI  3aAMOJHSIOT  SHEPreTUYECKUe
MOAYPOBHU?

29. Uem ompegensieTcs SHEPTrUs MOAYPOBHS  COIJIACHO  MPaBHILY
KiteukoBckoro?

30. Kak dhopmynupyercs npasuio ['ynaa?

31. YrTo moka3bpIBaIOT 3JIEKTPOHHBIE (POPMYJIIBI ATOMOB?

32.  Uro moka3bIBaIOT JIEKTPOHHO-Trpaduueckue GopMysibl aTOMOB?

33. B aTromax Kakux 3JEMEHTOB ITPOUCXOJUT KIIPOCKOK AIEKTPOHA» C 45-
Ha 3d- nonypoBeHb? Uem oH 00ycioBieH?

34. Kaxko#t tun rubpuauzanuu xapakteped 1is: a) kpemuust B SiCly; 0)
marHusi B MgBr,; B) amomunus B A1Br;? Hapucyiite cxembl mnepekpbIBaHUS
AJIEKTPOHHBIX 00JIaKOB B JAaHHBIX MoJiekyiax. KakoBa reomerpuyeckas (opma
ATUX MOJIEKYN? SBISIOTCA I OHU MOJISIPHBIMU WIIH HEMOJIIPHBIMU?

35. Kakue u3 creayromux MOJEKYJH SIBISIOTCS MOJIIPHBIMH U KaKue —
HenosipabiMu: OF,, MgBr,, PCI;, BCl13, H,S, A1Br3? [Touemy?

36. Monekyna okcuna yraepoga (IV) CO0, umeer nunHelnyio Gdopmy.
CkoJbKO G- U T-CBsi3ell B 9TOM Mouiekyie? Kakue snekTpoHHbIe 00J1aka aToMa yr-
Jiepo/ia y4acTBYIOT B 0Opa3oBaHUU ATUX cBszei? SBnsercs nu mosekyina CO, mo-
JIIPHOM WU HEMOJISIPHOW?

37. Kakue U3 CIEOyIONUMX peaklud  SBISIOTCS  OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIMU:

a) KOH + CuCl, — KC1 + Cu(OH),; 0) KBr + Cl, — KC1 + Bry;

B) Fe(OH)3 — F6203 + Hzo, F) Pb(NO3)2 — PbBO + N02 + 02()
3apanue 2:
1. 3aKOHYUTE YPAaBHEHHUSI CJIEAYIOIINX MPOLECCOB:
a) Al° - 3e = B) N7 - 5¢ = 1) Br, + 2e =
6) S*+8e = r) Fe™ + le” = e) Mn*? - 5¢'=

Kaxkue 13 HUX SBISIOTCS ImponecccaMu BOCCTAHOBJICHUS ?



2. Kakue u3 cienyronmx BELIECTB MOTYT ObITh: @) TOJBKO OKHCIUTENSAMU; O)
TOJIBKO BOCCTaHOBUTCIISIMU, B) N OKHCIUTCIAMH, WU BOCCTAHOBHTCIISIMU: Cr03,
Mg3P2, Na2CrO4, SOZ, KI, KNOZ, L1C104, KH, Fe, H202, (NH4)2S?

3. VYKaxxure TUIl Ka)K,HOﬁ N3 CICAYIOHNINX OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX
peaKuuii:

a) P + KOH + HZO — PH3 + KHzPOQ,

6) H,SO0;+ H,S — S + H,0; B) KCIO; — KC1 + KCIQOy;

F) NH,NO; — N,0 + H,0; I[) Cu + HNO; — CU(NO3)2 + NO + H,0;

e) AgNO; — Ag + NO, + 0y; %K) Fe + Cl, — FeCls.

4.MeToloM BJIEKTPOHHOTO 0OajaHca COCTAaBbTE YPABHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTCIIBHBIX peaKHHﬁ, KOTOPLBIC ITPOTCKAIOT 110 CXCMaM:

a) H,S + K,Cr,07 + H,S04 — S+ CI'z(SO4)3 + K,S0, + H,0

6) C+ HNO; — CO, + NO + H»0

B) MHOZ + NaB103 + HN03 — HMIIO4 + B10N03 + NaNO3 + HZO

I') Nal + NaIO3 + HzSO4 — 12 + Na2804 + H20

I[) Mg + HN03 — Mg(N03)2 + N,0 + H,0

e) Pb02 + MHSO4 + HNO3 - PbSO4 + Pb(NO3)2 + HMH04 + HZO

)K) KMHO4 + NH3 - KNO3 + MHOZ + KOH + H20

3) K2Cr207 + HC104 + HI — CI'(C104)3 + KC104 + 1, + H20

I/I) H2C204 + KMHO4 — C02 + K2C03 + MH02 + H20

K) C6H1206 + KMIIO4 + HzSO4 — C02 + MHSO4 + KZSO4 + H20

I[.H;I Ka)KI[Oﬁ pPC€aKIn YKa)XKUTC BCIICCTBO-OKHCIUTCIIb N BCHICCTBO-BOCCTAHOBH-
TCJIb, IIPOUCCC OKHUCIICHUA U ITPOLCCC BOCCTAHOBJICHHA.

3a1aHus K KOJUIOKBUYMY

Bapuanr 1
1. ChopmynupoBaTh OCHOBHBIC Ta30BbIE 3aKOHBI.
2.Macca 10 M’ a3ota (H.y.) paBHa 1,25 1 -10”kr. BeI4HC/IHTE IIOTHOCTD a30Ta 10
BOJOPOZY U BO3IYXY.
3. BpluncauTe MOJSPHYIO MacCy 3KBHBAJIEHTA METalla, €CIU B €ro XJIOPHUIE
MaccoBas JoJis xyopa 79,78%, MossipHas Macca SKBUBaJlieHTa XJjiopa 35,451/MOJb.
4. PaccuuTaiiTe NJIMHY BOJIHBI 3JIEKTPOHA, €CJIIM CKOPOCTh JABWKEHUS JIEKTPOHA
pasHa 2-10° m/c.
5. Ckonbko cB0OOHBIX d -opOuTaseit coaepxutcsa B atomax Sc, Ti, V?
HanumuTe 351eKTpoHHBIE POPMYIIBI aTOMOB 3THUX 3JIEMEHTOB.

Bapuanr 2
1. ITpunamun [Haymu. [Ipasuno I'yaaa. 2 npaBuna KneukoBckoro.
2. Macca 87-10°m’ mapa npu 62°C u nasnennii 1,01-10° Tla paBua 0,24-107 r.
Bobruncnure MOJIEKYISIpPHYIO MacCy BEUIECTBA M Macca OJIHOM MOJIEKYJIbl BEIlIECTBA.
3. Berunciure mMoisipHyro maccy skBuBajeHTa KHSO,4 B crnenyrommx peakuusix:
KHSO4+ BaClz — BaSO 4+ KC1 + HCI
KHSO, + KOH = KzSO4 + Hzo
. Beraucaute snepruto (3B) Bo30ykeHus 31eKTpoHa B aToMe Na, eCJii Maphl €ro
MOrJIoIAoT GOTOH ¢ JUIMHOM BoHbI 4340-1070 M.



5.OHEepreTu4eckoe COCTOSHUE BHEIIHErO JJIEKTPOHA aToMa OMNMCBIBAETCS
CJIEAYIOIIMMHU 3HAYCHUAMHU KBAaHTOBBIX uncel: 1 — 3; [ = 0; m; = 0. ATOMBI Kakux
AJIIEMEHTOB MMEIOT Takou 3ekTpoH? CocTaBbTe 3JIEKTPOHHBIE (HOPMYJIBI aTOMOB
ATUX DJIEMEHTOB.

Bapuanr 3
1 OcHOBHBIE XapaKTEPUCTUKU XUMHUECKOU CBSI3U.
2. OnpezenuTe MOJSIPHYIO MACCY JBYXBaJICHTHOrO MeTaia, ecni  14,2:107 kr
OKCHJIa 3TOro Metamta o6pasyior 30,2-107 kr cyasdara MeTamia.
3.Beraucnure nnuny cBsazu C-Cl B CCL, o crenyrommM JaHHBIM: JITUHBI CBSI3EH
C-C u C1-C1 paBHBI COOTBETCTBEHHO 1,54-10'10 u 1,99-10'10M.
4. Jlns atomMa C 9IEKTPOHHOH cTpykTypoit 1S*2S™2P° Brmmmte B Tabumiy
3HAUCHUS YETHIPEX KBAHTOBBIX YHWCET: 1, |, m, m, ompemenuTe KaKIbli U3
AJIIEKTPOHOB B MapaNIETbHOM COCTOSIHUU
Homep snexktpona ... 1234567
n..
I..
m ...
m; ...
5. BeluucianTe CpeqHIor IUIOTHOCTh MO BOJOPOAY U IO BO3IYXYy I'a30BOM CMECH,
o0beMHbIE 1011 Ta30B B koTopoit 1t CHy u C,H, paBHbI 52 11 48%

Bapuanr 4
I. O0mee nousThe o pactBopax. PactBopumocts. [IpaBuno CemeHUEeHKO.
2.11pu cunrese ammuaka N, + 3H, <-> 2NH3 paBHOBecHe yCTaHOBHIIOCH IIPU
CIEAYIOIINX KOHIIEHTPALUSIX BEMIECTB (MOJIB/M):
Cn2 =2,5; Cyp = 1,6; Cnpsz = 3,4. BeluuciauTe KOHCTaHTY paBHOBECHS 3TOM
PEaKIUU U UCXOAHBIE KOHIeHTpauu N, u Hj.
3.B cocTosiHuM paBHOBECHUS CUCTEMBI
C02 + H, <-> CO + HZO
peakIMoHHas CMeCh UMela 00bEMHBIN COCTAB:
22% COy, 41 % H,. 1 7% CO n 20% H,O.
Berunciute Kp u Kc s sroit peakiuu ripu 1900K.
4. B xakoiif Macce BOJIbI clieflyeT pacTBOpUTh 30r OpoMua Kamust 1Sl TOTyUYEHUs
pacTBopa, B KOTopoil maccoBas nojst KBr paBHa 6%?

Bapuanr S
1. Pa3zbaBnenHbie pacTBOPbI HEANEKTPOIUTOB. [laBnenue napa. (1mu 3akon Paysms).
2. Beriuncnure mMossipHyto KoHneHtpauuto K,;SOy, B 0,021 KOTOPOro coaepKuTcs
2,74 paCTBOPEHHOTO BEIIECTBA.
3. Hanummurte BbIpakeHUSI KOHCTAHT PABHOBECHUS CIEAYIOMUX O0OpaTUMBIX
peakuuii:
1 ) Fe304 + 4H2 <-> 3Fe(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2Cl1,
3)C + CO,<->2CO
4.ITpu HEKOTOPOI TeMIepaType KOHCTAHTa PABHOBECUS PEAKIINU
H,+ Br,<->2HBr paBna 1. Onpenenure coctaB paBHOBECHOM PEAKIIMOHHON CMECH,
eCJH JIJIs1 peakiuu ObUH B3Thl 1Mons Hy 1 2 Mons Brs.



KomnbroTepHoe TecTUPOBaHUE
B TedeHne cemecTpa CTYIEHT MPOXOAHUT MPOMEKYTOYHOE TECTHUPOBAHUE IO
TpeMm ToukaMm. Kaxksasi pedTHHroBasi TOUka OI[EHUBAETCS MaKCUMallbHO B 6 0asuioB
(100% BbImonHeHus 30 KOHTPOJIbHBIX 3a7aHuM).
Crynent, nabpasmuit 92-100% nonyyaer 6 6amnos; 67-91% - 5 6amnos; 51-
66%- 4 6anna; 34-50% - 3 6anna; 17-33%- 2 6anna; nol17% -1 6ann.

IIpuMepbI TECTOBBIX 3aJaHUH
. OCHOBHBIE MOHATHUS U 3aKOHBI XUMUU
I: T3 Nel
S: Xumus n3ydaer:
-: XMMHAYECKHE CBOKCTBA
- XUMUYECKHUE PEAKIIUH
+: BelectBa, X CTPOEHUE, CBOWCTBA U NIPEBPALICHUS
-: CTPOCHHE aTOMa
I: T3 No2
S: XUMUYECKUI1 JIIEMEHT XapaKTEPU3YyEeTCS:
-1 YHCIIOM HEMPOHOB
-1 YHCIJIOM HYKJIOHOB
+: 3apsiIoM sAapa
- Maccou aroMa
I: T3 Ne3
S: 3aK0oH 0 paBEHCTBE YMCia MOJIEKYJ B paBHBIX 00bEMax pa3IMYHbIX ra30B MPU
OJIMHAKOBBIX YCIOBUSIX OTKPBLI:
-: I'eii-JIroccak
-: T'ece
+: ABorazpo
-: [lanbToH
I: T3 No4
S: OTHOCHUTENBHASE MOJIEKYJISIpHAS Macca
- IMEET Pa3MEPHOCTb «a.€.M.»
+: 0e3pa3MepHOCTh
- IMEET Pa3MEPHOCTh «I»
I: T3 No5
S: CBoiicTBa BellIeCTBA ONPEIEIISIIOTCS:
+: COCTaBOM U CTPOECHUEM MOJIEKYII
: TOJILKO KOJIMYECTBEHHBIM COCTAaBOM
: TOJIbKO CTPOCHUEM
: TOJIbKO KQYECTBEHHBIM COCTABOM
I: T3 Ne6
S: Haittu MonekyisipHyto Maccy rasa, | 1utp Kkotoporo umeet maccy 1,25t
-: 56
+: 28
-1 44



-1 34

I: T3 No7

S: Halitu cpeaHIoro MOJIEKYJISIPHYIO Maccy cMecH, coctosien u3 20% kuciopoaa
u 80% yriekucioro rasa (mo oobemy):

-1 32,8

+:41,6

-: 56,2

-:44.,8

CrpoeHnue atoma.

I: T3Nel

S: DNeKTPOHBI, MPOTOHBI U HEUTPOHBI SIBJIAIOTCS dJIEMEHTaApHBIMU YacTUiaMu. Mx
CTPOEHHUE OMMUCHIBAECTCS 3aKOHAMH:

+:BOJIHOBOM MEXaHUKOM

-:TIEPUOJIMYECKUM 3aKOHOM

+:KBaHTOBOW MEXaHMKOM

-:KJIACCUYECKON MEXaHUKOM

-:3aKOHOM ABOTajipo

I: T3 Ne2

S: MuKpooOBEKThI 001a4a10T:
-:BOJIHOBBIMHU CBOHMCTBAMHU

- I pakuuen
+:KOPITYCKYJISIPHO-BOJTHOBBIMH CBOHCTBAMH
-:KOPITYCKYJISIPHBIMH CBOMCTBaMHU

I: T3 No3

S: DnexkTponHas (hopMysa BHEITHETO SHEPTETUYECKOTO CI0sl aTOMa HanboJiee
AKTUBHOT'O METaJLJIA:

-:2s'

+:3s'

-:3¢?

-:35%3p!

I: T3 Ned

S: DexTponHyOGopMyTyatoma 15°2s*2p®3s*3p°3d®4s” umeeT xumudeckuii
AJICMEHT:

-:Maprasery

-:K00aIbT

+:KeJIe30

- IIUHK

I: T3 No5

S: O6m1e popmysie 903 COOTBETCTBYET BBICIINM OKCH/T DJIEMEHTA, aTOM KOTOPOTO
UMEEeT CTPOCHUE BHEIIIHETO YJICKTPOHHOTO CIIOS:

-:35°3s'

-:4s%4p°



+:3s%3p"
-:2872p°

I: T3 Neb6

S: Pacnipesenenue 3JIEKTPOHOB IO OPOUTAISIMB OCHOBHOM COCTOSIHUM aTOMa
OTpeIeIIACTCS:

-:mpuHIKMIIOM 3amnpeTa [laynu

- IIPUHIAIIOM HAaNUMEHBIIIEH SHEPTUun

+:BCeMH MEPEUHUCICHHBIMU BBIIIE TPUHIIUTIAMU

I: T3 Ne7
S: HaumeHbpmmii pagnyc UMEET aToM JIEMEHTA!
-:CTpOHUUSA
-:0apus
+:pagus
- ’KQJIBLIUS
Bomnpocs! k 1a6opaTopHbIM padoTam

JlabopaTopHnasi padora
«OnpeneneHne MOJIEKYJISIPHON MacChl YIVIEKUCJIOT0 Ta3ay.
1.Kakue Bean4uMHBI XapakTepU3yT COCTOAHME ra3oB? HazoBure enuHHILBI
U3MEPEHHUs MacChl, 00BbEMA, TABJICHHS U TEMIIEPATYPHI.

2.Yto Ha3pIBacTCA IUIOTHOCTBIO raza Mo Bo3Ayxy? Kak BbIUMCIUTH
MOJIEKYJISIPHYIO MACCy BEIIECTBA, 3HAS INIOTHOCTH €0 MAPOB 10 BO3AYXY?
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3.Kak mpeobOpazyercs dhopmyna sl pacuera MOJEKYJISIPHOM Macchl rasa,
€CJIM OTHOCHUTEJIBHYIO IUIOTHOCTH €r0 ONPEACIMUTbh MO a30Ty WIM 10 JUOKCHIY
yriepoaa?

4 Ilpennoxxkure crnocod oOmpenesaeHus MOJEKYJISIPHOW MacChl C TOMOILBIO
JIPYTUX Ta30BbIX 3aKOHOB.

S.Ilouemy nuOKCHZ yriepoaa, KOTOPbIM BbBIXOAUT W3 anmapara Kwumma,
IPOMBIBAIOT CHayajla pPacTBOPOM THApOKapOOHaTa HATpHs, a MOTOM CEpPHOM
KHUCJIOTOM?

6.1300pa3ute rpaduku, WLTIOCTpUpYIOIIKUE 3aKoHbI boltns—Mapuotra, I'eii-
JIroccaka u Ilapnga. B kakux KOOpAMHATaX MOKHO IIOJIYyYUTh JIMHEHWHbBIE
3aBUCHUMOCTH?

7.lonyuute u3 ypaBHeHus Knaneitpona—MenjaeneeBa MOJSPHBIM 00beM
ra3a Ipyu HOPMaJbHBIX YCIOBHUSX.

8.Briuncnute 3HaueHue R i pa3nuyHbIX €AMHUIL 1aBJICHUS U 00beMa.

9.YeM oTM4aroTCs HICAIbHBIE U PEATIbHbBIC Ta3bl?

10.Jokaxkute cupaBeIMBOCTb CIEACTBHI 3aKOHa ABOTapoO.

11.ITouemy ra3oBbl€ 3aKOHBI CIPABEIMBEI U 111 CMECH Ta30B?

12.0 kakux CBOMCTBaX Ta30B M Ta30BbIX CMECEH TOBOPUTCS B 3aKOHE
HanpToHa?



JlabopaTtopHas paGora
«OmnpenesieHue MOJISPHOI MacChl IKBUBAJIEHTa METAJLIIA)

1.IToueMy 3aKOH SKBUBAJICHTOB YJOOHO HCIIOJIB30BATh IIPU PEIIECHUU
pacyeTHBIX 3a1a4?

2.BeiBenuTe (hopMynbl ISl BBIYUCICHHUS MOJIIPHOW MacChl 3KBUBAJICHTA
OKCHJa, OCHOBAHUs, KUCIIOTHI, couu. IIpuBeaure npumepsl.

3.ChopmynupyiiTe 3aKOH XUMUYECKIX SKBUBAJICHTOB.

4.YTo Ha3bIBa€TCSI SKBUBAJIEHTOM 3JIEMEHTAa U 3KBHUBAJIEHTOM CIIOKHOTO
BemiectBa? [IpuBenure npumepsl.

5.Kak paccuntarh 3KBHBAJICHTHl BEIIECTB B XUMHUYECKHUX PpPEAKIUAX?
[IpuBenuTe NpUMEPBHI.

6.Kak paccunTaTh SKBHUBAJIEHTHl BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBU-
TEJIbHBIX PEAKLIUSIX?

JlaGopaTopHasi padora « XuMH4YeCKasi KHHETHKA)
1. Yto uzydaer XxuMu4yeckast KHHETUKa?
2. Kakue peakuuy OTHOCSTCS K IIPOCTBIM, a Kakhe — K cinokHbIM? IIpuBenute
IIPUMEPBI.
3. Kakue peakuny Ha3bpIBalOTCS TOMOICHHBIMHM, a KAaKHE — TIE€TE€POTreHHBIMU?
IIpuBenuTe NpuMeEpBI.
4. Yro Takoe CKOPOCTbh XUMHYECKOW pEaKkuuH?! 3anuIIUTE MaTeMaTHYECKOe
BBIPAKEHUE JJIS1 ONPEIEIICHUS] CKOPOCTH TOMOTEHHOM M T€TEPOT€HHON PEAKIIUU.
5. Ot kakux (akTOpoB 3aBUCUT CKOpPOCTh peakuuu? ChopMynHpyHTe 3aKOH,
ONPENEIAOIIMNA  3aBUCHMOCTh  CKOPOCTM  PEAKUMH  OT  KOHILIEHTPAIUU
pearupyronmx BENIECTB. 3AMUIIUTE MATEMATHYECKOE BBIPAKEHHUE 3TOrO 3aKOHA
JUTSl TOMOT€HHBIX U TeTepOreHHbIX peakuuid. ChopmyaupyiTe GU3NIECKHii CMBICI
KOHCTAHTBI CKOPOCTH PEAKIHUU.
6. Chopmynupyiite npaswio Bant [N'odda, 3anummre marematnyeckoe ypaBHEHUE
3aBUCHMOCTH CKOPOCTH PEaKIMU OT Temreparypbl. OObsICHUTE (PU3NUECKUN CMBICIT
TeMIepaTypHoro koddduirenTa.
7. UTo Ha3bpIBa€TCd MEXAHM3MOM XUMHUYECKON peakuuu? UTo Takoe «3IHEprus
aktuBanun»? Kak 3aBUCTH CKOPOCTh PEaKUUU OT BEJIMYUHBI SHEPTUU aKTUBALIMH?
3anumuTte ypaBHeHHME AppeHuyca H OOBSICHUTE (PU3UUECKHI CMBICIT BCEX
BXOJSAIIMX B HETO BEIUYMH.
8. Kakue BemecTBa Ha3bIBAIOTCS KaTtain3aTopamu? BiMsrOT I KaTanu3aTopbl Ha
TEIMJI0BOM 3P (EeKT peakuuu, Ha KOHCTaHTy paBHOBecHs? MOXET JIu KaTaau3aTop
U3MEHNUTHh BEPOATHOCTh NPOTEKAHWS XUMHUYECKOM peakuuu? YTo Ha3bIBAIOT
TOMOTE€HHBIM U T€TEPOTEHHBIM KaTAJIN30M?
9. OObsiCHUTE MEXaHU3M TOMOI'€HHOW KaTaJUTHYECKON peakuuu. 3a CUET 4Yero
IIPOUCXOJIUT YBEIUYEHHE CKOPOCTH PEAKIUU?
10. OOBsicHUTE MEXaHU3M TeTEPOTEeHHOM KaTanuThuieckon peaknuu. Kakue craguu
NOSIBJISIFOTCSL B TETEPOr€HHOM KaTaJl3€ I10 CPaBHEHUID C TOMOIE€HHBIM?
[IpuBeauTe NpUMepbl NPUMEHEHHS KaTaTUTUYECKUX PEAKIIMA.

JlaboparopHasi padoTa «XuMHYeCKOe PABHOBECHE)



1. Kakue peakunu Ha3bpIBatoTCsl 0OpaTUMBIMH, a Kakue — HeoOpatumbimu? HazoBute
TEPMOJIMHAMUYECKOE YCJIOBHE OOpaTuMocTd peakuuu. [lpuBenurte mnpuMepsl
O0OpaTUMBIX U HEOOPATUMBIX PEAKITHI.

2. HazoBuTe Tpu npHU3HAKa XMMUYECKOTO PABHOBECHSI.

3. UTo Ha3bIBaIOT KOHCTAHTON XMMUYECKOTo paBHOBecus? ChopMynupyiiTe 3aKoH
JEUCTBYIOIIMX MAcC JUIsi PABHOBECHBIX CHUCTEM. 3allMIINTE MaTeMaTHYECKOE
BBIPAKEHUE JJIS1 BBIYMCIIEHUS KOHCTAHThl XUMUYECKOTO PaBHOBECHS.

4. Kak cBsizaHa KOHCTaHTa XMMHYECKOTO PABHOBECHS C BEJIMYMHOW CBOOOIHOU
sHeprun ['mb6ca? 3anmuimmTe MaTeMaTHYECKOE BBIPAKCHHE HTOM 3aBUCHUMOCTH.
[losicHuTe, KaK U3MEHSETCS BEIMYMHA KOHCTAHTBI PABHOBECHS U K30 TEPMUUECKUX
Y SHJAOTEPMUYECKHUX PEAKINN C U3BMEHEHUEM TEMIIEPATYPBI.

5. Urto o3HayaeT [AMHAMUYECKUN XapakTep XUMHUYECKOrO paBHOBECHUS?
Chopmynupyiite u nosicuute Ha npumepax npunnun Jle [latense.

JlaGopaTopHasi padora «OKMCJINTETLHO-BOCCTAHOBUTEIbHbIC PEaKINI)
1. Kakoil mpoliecc Ha3bIBa€TCAd OKUCIEHUEM, Kakoll — BoccTraHoBieHueMm? UYto
TaKO€ CTENEHb OKUCIICHUS U KaK €€ BIYUCIUTD?
2. Kakue BemiecTBa OTHOCATCS K BOCCTAHOBUTENSIM, 4 KaKU€ — K OKHUCIHUTEISAM?
[IpuBenrTe MPUMEPBHL.
3. Kakue TUIbl OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid Bel 3HaeTe?
[IpuBenuTe NpUMEPBHL.
4.  OObsicHUTE  TIpaBWIa  ONPEACJIICHUS  MNPOAYKTOB  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHON PEAKLIUH.
5. OObscHHTE NpaBUJIa PACCTAHOBKU CTEXMOMETPUYECKHX KOIPPUIMEHTOB B
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX METOJIOM AJICKTPOHHOTO OanaHca.
6. Kak BIUsIET KHCJIOTHOCTb CPEJIbl Ha OKUCIUTEIbHYIO CIIOCOOHOCTh HEKOTOPHIX
coequHeHui? Kak W3MEHSIETCS CTENEeHb OKHCIICHUS COCAMHEHUN MapraHiia B
3aBUCHUMOCTH OT KUCJIOTHOCTH CpPEJibl?

JlaGopaTopHnas padora «IIpurorosiienne pacTBOpoB»

1. aiite nmonsitue «pactBop»? Ha kakue BUIBI 1O arperaTHOMY COCTOSI-
HUIO AeyATcs pacTBophl? [10 kKakoMy NPHUHIMITY KOMIIOHEHTBI pacTBOPAa OTHOCAT K
PacCTBOPUTEIIIO U PACTBOPEHHOMY BEIIECTBY?

2. Ot kakux (akTOpoB 3aBUCUT PacTBOpUMOCTH BeuiecTB? Kakoii pactBop
CUMTAETCS] HACBHIIICHHBIM?

3. Haiite ompenenenue pa30aBICHHBIX, KOHIIEHTPUPOBAHHBIX M HACHIIICH-
HBIX PacTBOPOB. MOKeT Ju pacTBOp ObITh OJJTHOBPEMEHHO HACHILIEHHBIM U pa3-
OaBJICHHBIM, KOHLIEHTPUPOBAHHBIM U HEHACBIIIIEHHBIM?

4. [lalite ompenelieHHME KOHUEHTpPALMHA PacTBOpa M MNPUBEAUTE OCHOBHBIE
CHOCOOBI BBIPAXKEHUS KOHIEHTPALIUHU KHUJIKUX PaCTBOPOB.

5. Hanummre mMareMaTH4ecKoe BBIPa)KEHHE 3aKOHA 3KBHUBAJICHTOB JJIA pe-
aKIuu B pacTBopax. Yemy IpH pacuerax IiesiecooOpa3Hee MCHOIb30BaTh MOJISIP-
HYIO0 KOHIIEHTPAIMIO 3KBUBAJICHTa (HOPMaIbHYIO KOHIIEHTPALIUIO)?

6. BeiBeaure dopmynbl s mepecdera mMaccoBou nmonu (®, %) B MOJSIp-
HYI0, MOJIIPHYIO KOHILIEHTPAalMIO 3KBHUBAJICHTA, MOJSUIBHYIO KOHLEHTPALMIO,



UCIIOJB3Yd TOJIbKO IUIOTHOCTh PAacTBOpAa W MOJISIPHYIHO MAacCy PacTBOPEHHOIO
BEIECTBA.

7. MOXHO M B pacuerax IO «IpPaBWIy KpPEeCTa» HUCIOJIb30BaTh MOJISIIb-
HOCTb, HOPMAJILHOCTb U MOJIBHYIO J10JT107

JlabGopaTopHasi padoTa «JIEeKTPOJUTHYECKAS TUCCOLMALMSD)

1. B uem 3akitodaeTcsi CyIIHOCTh 3JIEKTPOIMTHYECKOW Teopuu? B dem
pa3HUIIA B MMOHATHUAX JICKTPOJIUTUYECKAS JUCCOLUALINS U MOHU3ALIMS ?

2. JlaliTe ompenesieHHEe KHUCIOTE, OCHOBAHHUIO M COJM C TOYKU 3PEHUS
TEOPUU AIEKTPOJIUTHUECKON JUCCOIUALIUH.

3. Kak 3aBHUCHUT cIOCOOHOCTH BEIIECTBA K JMCCOIIMAIIMU OT BHJA XHMMH
YECKOM CBSI3U MEXy €r0 KOMIIOHEHTaMu?

4. UTo Ha3bIBAECTCS CTENEHBIO aUCCONManu dekTpoinTa? Kak MoxHO
AKCIIEPUMEHTAJIBHO OMPEACIUTh CTENEHb AUCCOIUAIIUN AJIEKTPOJIUTA?

5. [IpuBenuTe mpuUMEphl CHIBHBIX M CJIAOBIX AJIEKTPOJUTOB. [louemy

JUIS XapaKTEPUCTUKH JHUCCOIMAIMN CHIIBHBIX JICKTPOJIUTOB MPUMEHSIOT TEPMHUH
«KXKYILASCA CTENEeHb AUCCOLMAIIAN?

6. Kakumu MeTomaMu MOXKHO H3MEPATh KOHIICHTPAIIMIO HOHOB
BOJI0po/ia B pacTBopax? Uto Takoe BOAOpoIHbIN noka3arens (pH)?
7. Kakyio okpacky HMEIOT Takuhe HHJIUKATOPhI, Kak QeHodTaneuH,

JaKMYC M METUJIOBBIM OpaHKEBBIM B Pa3IMYHBIX cpenax (KHUCIOi, HEHTpalIbHOMH,
11e- JOYHOI).

8. Yro HaszpBaeTcd KOHCTaHTOM nucconmanuu? KakoBa  CBA3b
KOHCTaHThI JAMCCOLMALMK CJIa00T0 3JEKTPOJIUTA CO CTENEeHbIo nuccouuanuu? B
YeM CyTb 3aKOoHa pazdasieHus OcTBaibaa?

9. KakoBo 3HaueHME KOHCTaHTHI aucconuanuu Boael? [louemy Ha mpak-
TUKE HMCIOJIb3YyEeTCSd MOHHOE ITPOM3BEIEHUE BOJBI (Y4EMY OHO PaBHO), a HE KOH-
cranta nuccounanuu? KakoBo 3Hauenue pH mina Boawl? M3mensiercsa i 3Ha-
yeHue pH BOJBI ¢ MOBBIIIEHUEM TEMIIEPATYPHI?

10.  3aBHCHUT JIM KOHCTaHTAa JUCCOLMALMU JIEKTPOJIUTA OT KOHLIEHTPALUU
pactBopa?

JlaGopaTopHuas padora «'mapoaus coJiei»

1. Yro sBiseTcs NMPUYMHOM peakiuu ruaposusa? [lalte onpeneneHune
peakuuu ruapoaunsa. Kakue BO3MOKHBI TUIIBI PEAKIIMKU THAPOIHU3a?

2. [Tpumenum nu npunuun Jle Illatense k peakuusiM TuApoIHU3a?
[Touemy?

3. Jns xakux coJied peakuus TUApoJv3a MPOTEKaeT cTyneH4yaTo? Yem

ompenenseTcs yuciao cryneHed ruaponusa’? [lo kakoi u3 cryneHeut (mepBoil uiu
MOCJEAYIONIEH) pPaBHOBECHE PEAKIMU TUAPOJIM3a CMEIIEHO B CTOPOHY MpO-
TYKTOB?

4. Uto Ha3bIBa€TCSI KOHCTAHTOM ruApoau3a? BelBenuTe BhIpakKeHUE KOH-
CTaHTBbI JJIsl PEAKLIHMHU TUIPOJIM3a 10 KaTHOHY, aHUOHY, KATUOHY U aHHUOHY OJIHO-
BPEMEHHO.



5. Yro HazwiBaeTcs cTeneHblo ruaponmsa? OT kakux (HakTopoB OHA 3a-
BrcuT? Kak MOKHO YIpaBJIATh CTETICHBIO THPOIH3a COMH?

6. Bcerna nmu HeHTpanbHOCTH pacTBOpa COJIM yYKa3bIBA€T Ha OTCYTCTBHUE
peaKIy Tuapoan3a?

7. [Touemy sHeprus ['n60ca peakuu ruaposr3a B MOJIaBIISIONEM 00Jb-
IIMHCTBE CJIy4aeB OOJbIlIe HYJIs?

8. BriBenute Gopmyny s pacdera AG® peakiu THAPOIU3a COJH T10
aHMOHY (KaTHOHY) ¢ ucnonb3oBanueM 3HaueHus K (kucinotsr) (K (ocHOBaHnM:)).

9. Kak 3aBuUCHUT cCTemeHb THAPOIU3A COJIM, THAPOJM3YIOLIECHUCS 10

KaTHOHY, OT pa3Mepa KaTUOHA U ero 3apsiaa?

10. BwBegute (Gopmyily, MOKa3bIBAIOIIYIO CBS3b MEXKIY KOHCTAHTOW U
CTe- MEHbIO THIPOJIn3a. B KakuX ciayyasix BRIpaK€HUE MOKHO yIPOIIATh?

11. Kak Biusger temreparypa Ha TNIyOMHY MPOTEKaHUS PEaKUUy THAPO-
an3a? OOBSICHUTE 3TO BIMSHHUE, OCHOBBIBASICh HA 3aBUCHUMOCTU JIUCCOLIMAIMU
BOJIbI OT TEMIIEPATYPHI.

12. Yro Takoe cOBMECTHBIN ruaponun3? [l Kakux cojel OH XapakTepeH?
KaxoBa riryOrHa npoTeKaHus STUX peaKIuii?

13. BeiBeguTe ypaBHEHUWE, IO3BOJIIIOIIEE PACCUMUTHIBATH 3HaueHue pH
pacTBOpPOB, IOJYYEHHBIX IIOCJIE PACTBOPEHHUE COJIEH, TUAPOIU3YIOIIUXCSA IO
KaTUOHY, aHHOHY, KATUOHY U aHUOHY OJTHOBPEMEHHO.

14. B yem 0COOEHHOCTH peakIMu TUJPOJM3a KUCTBIX cojiei? Kak pac-
cuMTaTh 3HaueHue pH pacTBopa, 00pa30BaHHOIO PACTBOPEHUEM KUCIOU CONH?

JlabopaTopHas padora «KoMmiiekCHbIe COeIMHEHU

1. Jns xakux sneMeHTOB nepuoandeckou cucremsel .M. Menaene- eBa
XapakTEepHO 00pa30BaHKHE KOMIUIEKCHBIX coennHeHuit? [louemy?
2. Onpenenute 3apsj KOMIUIEKCA, CTENEHb OKHCICHUS M KOOpAWHA-

IIMOHHOE 4YHCI0 KOMIUIeKcooOpazoBaTens B coenuHeHusx: a) [NH4]Cl; 0)
K[AI(H20)2(OH)4]; B) [Zn(NH3)4](OH)2; r) Na3[AlIF6]; n) [Ni(H20)6]SO4; ¢)
K4[Fe(CN)6] JlaiiTe cucteMaTu4yecKie Ha3BaHUS TUM COSIUHEHUSIM.

3. Kakue dacTuiibl MOTYT BBIMOJHATH GyHKIUIO aurannoB? [losic- Hure,
nouyemy Mmoiiekyina ammuaka NH3 MokeT ObITh JUTaHAOM, a Ka- THOH aMMOHUS
NH4 + - net? [lpuBeaute nmpumepsl (HE MEHEE TPEX) KOMIUIEKCHBIX COSUHEHUN C
Pa3IMYHBIMU JTUTaHIaAMU.

4. CocrtaBpTe (OpMYJIBI CHEAYIOIIUX KOMIUICKCHBIX COCJAMHEHUMN: a)
TPUAMMUHTPUHUTPOKOOaANbT, ©0) rekcapropodeppar(Ill) warpus; 53  B)
TETPAXJIOPOATIOMUHAT KaJus, r) rekcarmanoko6anbTaT(II) rekca-
ammunkoOanbsTa(lll); n) cynedar rerpaakBameau(Il).

5. Kak  MOXHO  MOMy4YuTh  KOMIUIEKCHBIE  COEJIMHEHHUS:  a)

[Cu(NH3)4]SO4; 6) Na3[Cu(S203)2]; B) K4[Co(NO2)6]? CocTtaBbTe ypaBHEHUS
COOTBETCTBYIOIIUX PEAKITUH.

6. N3BectHO, uTO KpacHas kpoBsiHas coib K3[Fe(CN)6] Goxnee smo-
Buta, yeM xentas — K4[Fe(CN)6]. Oobsicaute 3T0T (pakt. Kakue noHbI BHI3BIBAIOT
orpaBnenue? CocTaBbT€ BBIpaXKEHUS OOIMUX KOHCTAHT HE- CTOWKOCTH



KOMITJIEKCHBIX MOHOB, BXOJISIIIIAX B COCTaB COJICH M CPaBHU- T€ WX 3HAaYeHUs (TaOJI.
3 TlpunoxeHnus).

7. [IpuBenuTe B MOHHOMW (hopMe ypaBHEHUS pPEaKIui, MPOTEKAIOIINX I10
cxemaM: a) 2CuSOy4 + Ky[Fe(CN)g; — Cu,[Fe(CN)g] + 2K,S0O,4; 0) Fe(SCN); +
6NH4F — (NH,);[FeF¢] + 3NH,SCN; B) 2K4[Fe(CN)¢] + Cl, — 2K;5[Fe(CN)g] +
2KCI; 1) Cu(OH), + 4NH;34,, — [Cu(NH;3)4](OH),. Kakue cBoiicTBa
KOMILUIEKCHBIX COCIMHEHUN OHU OTPAYKAKOT?

JlabopaTopHasi padoTa «JIeKTPOJIU3 COIei»
1. Kakoii mporecc Ha3bIBalOT 3eKTposin3oM? Kak Ha3bIBaeTCs yCTaHOBKA ISt
npoBeneHus ekTponu3a? Kakoi 37eKTpol sIBISIETCS aHOAOM, a KaKOW KaToJIOM
IIPU JIEKTPOIIHU3E?
2. O0OBsICHUTE, KaKHE MPOLIECCHl MPOUCXOAT HA KaTOAE U aHOJAE IIPH AIIEKTPOIU3E
paciuiaBa CoJM WIM LIENOYM. B 4YeM pasnuuuve aHOAHBIX IPOLECCOB JUIA
KHUCJIOPOJICO/IEPKALUX U OECKUCIOPOAHBIX aHUOHOB?
3. Kakue JOmOJHUTENBbHBIE MPOLECCHl BO3MOXHBI IIPU 3JIEKTPOJIU3E BOJHBIX
pacTBOpOB coJiel U menouen? Hanummre ypaBHEHUE KaTOJIHOIO BOCCTAHOBIICHHUS
Y @aHOJTHOTO OKHCJIEHHUS MOJIEKYJI BOJBI IIPU 3JIEKTPOJIN3E BOJHBIX PACTBOPOB.
4. Kak BiusieT aKTUBHOCTh KaTMOHA METajula Ha XUMHUYECKYIO MPUPOAY Ipouecca
Ha KaToJe MPHU AIEKTPOIU3€ BOJHBIX PACTBOPOB COJICH?
5. Kakue mporeccel HIyT Ha aHOJE MPHU BJEKTPOJIU3E KUCIOPOACOIAEPKAILUX U
OECKUCIOPOIHBIX KUCIOTHBIX OCTaTKOB?
6. B kakom ciydae 3JIEKTpOJIU3 NPOXOAUT C AKTUBHBIM AHOJOM, 4 B KaKOM — C
nHepTHBIM? Kak 3T0 ucnons3yercs B IpOMBILIIIEHHOCTH?
7. Chopmynupyiite 3akoH Dapajies U 3aNUIINTE €r0 MaTEMaTUUYECKOE BhIpakeHUE.
UTo Ha3bIBAETCS «BBIXOJ MO TOKY»?
8. Pacckaxure O NPHMEHEHWM Ipolecca 3JEKTPOJIU3a B Pa3IMYHBIX OTPACIAX
HApOJIHOTO XO35M1CTBA.

JlaGopaTopHas padora «bydepHbie pacTBOpbD)

1.  UYro naszwmiBaeTcsi OydepHoit cucremoit? B uem 3axmtouaercsi OydepHoe
nercreue?
2. Kakue 351ekTpo/ bl uCronb3yroTces A1t u3Mmepenus pH?

3. CTeKJsSHHBIN 3JEKTPO: CXeMa, CTpOeHue, 0cooeHHocTu. Hanucate ypaBHeHHE
AIEKTPOAHON PAAKIHUU B CTEKISIHHOM 3JeKTpoAe. OT 4ero 3aBUCHUT DJIEKTPOIHbBIN
MOTEHUHAT 3TOoro snekrpoga? Ha kakoil rpaHuie pasaena B CTEKISSHHOM
AIEKTPOAE BO3HUKAET MMOTEHLMAI, 3aBUCSIINMN OT pH pacTtBopa?

4. 3anucarh ralbBaHMYECKHE LEMH, C TOMOIIBI KOTOPBIX MOKHO ONPENEINTh pH
pacTtBopa.

5.3 kakux KOMIIOHEHTOB COCTOUT alleTaTHbI OydepHbI pacTBOp, Kakas
peakiusi MpOM30HAEeT Mmpu J00aBlieHMH K Hemy eakoro Hatpa? Kak mpu 3Tom
u3MeHuTcs pH?

6. [TokazaTe MexaHu3M OyQepHOro MeHCTBUS aneTaTHON OydepHOW CHCTeMbl TIPH
no0aBJIeHMH K HEW pacTBopa COJIIHOW KHCIOTH. Kak wusmenutcst pH mocne
no6asnenust HCI?



2. Ha yem ocHOBaH MeTOJ MOTEHIMOMETPUUECKOTO TUTPOBAHUSA?

3. Uto Takoe OydepHas eMKOCTh?

4. Jate omnpeaeneHue ciaboro M CUIBHOTO dJekTpoiuTa. I[IpuBectu
MIPUMEPHI.

5. Kak 3aBucCHT 3.11.C. OT KUCJIOTHOCTH pacTBopa’?

JlaGoparopHnas padora «Ko/u1ouaHbIe PACTBOPbHD)

1. Knaccudukanms u cpaBHUTENbHAS XapaKTEPUCTHKA JTUCTIEPCHBIX
CHCTEM.

2. Metobl MOMy4YEHNs KOJUIOUAHBIX CUCTEM.

3. MeToapl OYUCTKH KOJUIOMIHBIX CUCTEM.

4. CrtpoeHure KOJTOUIHBIX YACTHII.

5. MonekyIsIpHO-KMHETUYECKAE W ONTHYECKUE CBOMCTBA KOJUIOWIHBIX
pacTBOPOB.

6. Pacnipoctpanenne B Tmpupoje, 3Haue€HHE M OHOJOTHYECKas pPOJb

KOJUIONAHBIX PACTBOPOB.

[To xaxpgolt paboTe CTYIEHT JOJDKEH NpPEACTaBUTh OTUET, COAEp KaIUi
Ha3BaHUE pabOThI U PE3yJIbTaThl BHIIIOJIHEHUS 3a/1laHui. 3a BBIMOJIHEHHUE U 3aLIUTY
71a00paTOPHBIX pabOT CTYJAEHT MOXKET HabpatTh 18 6aioB (1o 6 6aIIOB B KaXKIYIO
PEUTUHTOBYIO TOUKY).

[IpomexxyTouHas aTTecTanusi MpoxoauT B (opMe sK3aMeHa B 1 cemecTpe Ha

1 kypce ODO. Ha 3x3ameHe CTyJeHT MOKeT HabpaTh MakcuMyM 30 6aiios.

3auyeTHbIC BONIPOCHI

1. ITpenmet xumuu. OCHOBHBIE MOHATHSA XUMHUH: aTOM, MOJIEKYJIA, JIEMEHT,
BEUIECTBO, MOJIb, MOJISIpHAsi Macca  BEIECTBA, JKBUBAJEHT, (akTop
HKBUBAJIEHTHOCTH. 3aKOH 3KBUBAJICHTOB.

2. TlonsTe BemiecTBa M cocTaBa BemiecTBa. Kiraccudukaiys BeHIECTB.
3aKOH IOCTOSIHCTBA COCTaBa M 3aKOH ABoraznpo. ['a3oBele 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianepona.

3. TlpencraBneHuss 0 CTPOCHMHM aTOMOB: Mojenb Pesepdopna u mouens
bopa. KopryckynsipHO-BOIHOBAs MPUPOAA JIEKTPOHA.

4. KBaHTOBBIE 4YHCIIAa DJIEKTPOHOB B AaTOME. ATOMHBIE 3JIEKTPOHHBIE
opOutanu. [Ipeacrabienue 00 IJIEKTPOHHOM OOJIaKe.

5. DnekTpoHHBIE W  JJIEKTPOHHO-Tpaduueckue @QopMysbl  aTOMOB.
[IpencraBnenne 00 sHepreTMyeckoM ypoBHe W monaypoBHe. [Ipuniun Ilaymu.
[IpuHumn Haumensiuen sHeprun. [IpaBuna Kneukosckoro. [IpaBuno XyHna.

6. Ilepmomnueckas cucrema J[.MI. MeHneneeBa, NMEepUOANMYECKUN 3aKOH.
Xapakrep HM3MEHEHHs paahyca aTOMOB, SHEPIMM HWOHU3ALMH, CPOACTBA K
DJIIEKTPOHY, OTHOCUTEIBHOM JJIEKTPOOTPULIATENIBHOCTH M XMMHYECKMX CBOWCTB
AJIEMEHTOB I10 IPYIIAaM U IEPUOAAM NEPUOANIECKON CUCTEMBI.



7. Bunpl xumuueckoil cBsa3u. MoHHasg M KoBajJieHTHas cBiI3b. (CBolicTBa
KOBAJIEHTHOM CBSI3U: HACBIIIAEMOCTb, HAIPABICHHOCTh U MOJISIPU3YEMOCTb.
[TonsipHOCTH CBSI3U U JTUIIOJIBHBIA MOMEHT KaK MEpPa MOJSPHOCTH.

8. OCHOBHBIE MOJOKEHUSI METOAAa BaJICHTHBIX CBsA3ed. CIMH-BaJCHTHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHON CBA3H.

9. [IlpencraBnenue o THOpUIM3AMK aTOMHBIX opOuTaneil. Tumbl
rUOpUIN3alUK U IPOCTPAHCTBEHHOE CTPOEHNE MHOTOATOMHBIX MOJIEKYJI.

10. IlomsitThe o0 MeTOmE MOJEKYISIPHBIX OpOuTaneil. DHepreTHuecKue
JTUarpaMMbl IBYXaTOMHBIX MOJICKYJI, 00pa30BaHHBIX aTOMAaMH IEPBOTO U BTOPOTO
IIEPUOA0B EPUOTUIECKON CUCTEMBL.

11. ITopsimok cBsi3u. MarHuTHBIE CBOMCTBA MOJIEKYJ B pamkax Metoga MO.
DHepreTuyecKkue auarpaMMbl JBYXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMu
BTOPOTO IIEPUOAA NEPUOTUIECKON CUCTEMBI.

12. TlonsiTe 0 MeTaIIMYecKou cBsi3u. MlOHHas, aTOMHas U MOJIEKYJIIpHas
KPUCTAJUIMYECKUE PEILICTKH.

13. OcHOBHBIE KJIacChl HEOPraHWYECKUX COEAMHEHUW: OIpPEICIICHMUS,
HOMEHKJIATYpa W B3aUMOCBs3b. lIOHATHE CTENEHW OKHCIIEHUS U COCTaBJIICHHUE
(bopMyJ1 OKCUI0B, THIPOKCHUJIOB U COJIEH.

14. Oxcupapl: kiaccuduKaiys, HOMEHKJIATypa, CIOCOObI TMOJY4YCHHUS U
cBoiicTBa. KucnoTHble 1 OCHOBHBIE CBOMCTBA. AM(POTEPHOCTD.

15. KHUCIOTHO-OCHOBHBIM XapakTep OKCHUIOB. YCTAaHOBJIEHUE XapakTepa
OKCHJIOB B 3aBUCHUMOCTH OT ITOJIOKEHHS JIEMEHTA B MEPUOJINYECKON CUCTEME U OT
CTEIICHH OKUCJIEHUS JIEMEHTA.

16. I'mapokcuabl: KUCIOTH U ocHOBaHMs. Kiaccudukanus, HoMeHKIIaTypa,
CIIOCOOBI MOTYYEHHUSI U CBOMCTBA.

17. Conu: winaccudukanus, HOMEHKJIATypa, CHOCOObI TMOJy4YeHUs U
CBONCTBA.

18. TloHsiTMe O BHYTPEHHEH SHEPrUU M SHTAIBIHH. DHEPreTHUUYECKUE
abdexTs  xumuueckux peakuuid. 3akoH ['ecca. CraHAapTHBIE TEIJIOTHI
o0pa30BaHUsI XUMUYECKUX COCTUHEHUIN. TEPMOXUMUYECKHUE PACUETHI.

19. Ilonstue 006 o»HTpomuu, HHepruu [ub6ca. TepmoanmHamMmUeckas
BO3MOKHOCTB ITPOTEKAHUSI PEAKIUH.

20. CkopocTh XMMHYECKHX peakuuid. 3akoH aehctBusi macc. KoHcTaHTa
CKOpOCTH. PaKTOPBI, BIMSIOMINE HA CKOPOCTh PEAKLIHH.

21. 3aBHCHUMOCTh CKOPOCTH peakuumu OT TemnepaTrypsl. lIpaBuno Banrt-
['odda. DHeprus aktuaiu. ['oMOreHHBIN U reTeporeHHbIN Katanus. [lonsTue o
LEMHBIX PEAKIIUSX.

22. Xumuyeckoe paBHOBecue. KOHCTaHTa XHMMHMYECKOIO PABHOBECUS U
sHeprusi ['mb6ca, ux B3auMOCBs3b. HampaBieHue mNpoTEKaHUS XUMHYECKUX
pEaKIUi.

23. Ilpunuun Jle Illatenbe. BnusiHue KOHIIEHTpAIMU pPEarupyromnx
BEIIECTB, TEMIIEPATYPHI U JIABJIEHUS HA MTOJ0KEHUE XUMUYECKOIO PABHOBECHS.

24, OOmas xapakTepucThKa pacTBOpoB. OTiauumMs pacTBOPOB  OT
MEXaHUYECKUX cMecer. DU3NUECKUE U XUMUUYECKHUE IPOLIECCHI ITPYU PACTBOPEHUH.



25. CnocoObl BbIpaXEHHsI COCTaBa PACTBOPOB: OMPEICIICHUS, €IUHHIIBI
U3MEPEHUS.

26. PactBopbl HEANIEKTPOIUTOB. OcMOC. 3aKOHBI HJICATBHBIX PaCTBOPOB:
Bant-TI'odda, Payms.

27. DNEeKTpOJIUTUYECKAsA AUCCOUMALNS. DNEKTPOIUTHI. [IoHATHE O CHIIBHBIX
U cnabbix oanekTponuTax. CTeneHb AUCCOLMAIMM M €€ 3aBUCUMOCTh OT
KOHIIEHTpAIMK AeKTposnTa. KoHCTaHTa qucconuanum.

28. DnexTposMTAYECcKas aucconuanus Boabl. MloHHOe nmpou3BeaeHre BOJIbI.
Bonoponnsii nokazarens. Pacuer pH BOIHBIX pacTBOPOB KHCIIOT M1 OCHOBAHUM.

29.  Onmnpenenenne pH  pactBOpoB.  BaxkHelmme  HMHIUKATOPHI.
[IpencraBnenne o OydepHBIX pacTBOpaX.

30. I'eTreporennoe paBHOBECHE B HAaCBIIEHHOM pacTBope
MajopacTBOPUMOro 3yekTponuTa. llpomsBeaenue pacTBopuMocTH. DakKTOpBI,
BIIMSIOIINE HA PACTBOPUMOCTD MaJIOPACTBOPUMBIX JIEKTPOIUTOB.

31. I'mgponu3 counei. Peakuusi cpeapl B pacTBOpax pa3iUYHBIX COJIEH.
3anuch ypaBHEHHUN TUAPOIIA3A.

32. CoBMECTHBIM THIPOJIM3 JIBYX COJICH. BiusHHME NPUCYTCTBUS KHCIIOT,
OCHOBAHMM M JPYIUX COJEN HA pABHOBECHE TMAPOIIH3A.

33. Koncranta ruaponu3a. CrTeneHb TUAPOJM3a U €€ 3aBUCUMOCTh OT
IIPUPOABI, KOHLIEHTPALMKU COJU U OT TeMiiepaTypsl. Pacuer pH rugponusa.

34, Tunmbl xuMuyeckux peakiuil. Peaknum oOmMeHa B pacTBopax
AIEKTPOJIUTOB.

35. OKHCIUTENTBHO-BOCCTAHOBUTENBHBIE peakuuu. [lonsaTne okucaurens u
BOCCTAHOBUTENS, IPOLIECCOB OKHWCIEHHUS M BOCCTAaHOBJEHHA. Baxuenmme
OKHUCJIUTENIA U BOCCTAHOBUTEIH.

36. Tumbl OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI: ONPENEIICHUS |
MIPUMEPHI.

37. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS JBOWCTBEHHOCTh: IOHATHE U
MIPUMEPHI.

38.  Meronpl  pacCTaHOBKM  KOI(DPUIMEHTOB B  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUAX.

39. KonuentpupoBanHass  cepHass  KUCJIOTa  KaK  OKHCJIMTEIb.
B3auMozencTBre ¢ METAJJIaMU U HEMETAJIJIAMU.

40. KoHuenTpupoBaHHas  a30THasg  KUCIOTa  KAaK  OKHCJIMUTEb.
B3aumopeiicTBue ¢ MeTaJuIaMHU U HEMETAJIJIaMHU.

41. Pasz0OaBieHHas a30THAasT KHUCJIOTAa KaK OKHCJIUTEIbL. B3auMoaencTBHE C
Metauiamu. 42. [lepManranat Kanusi Kak OKAcauTeNb. [[poayKThl BOCCTaHOBICHUS
B 3aBUCUMOCTH OT KHCIIOTHOCTU CPEbI.

43. BaxuHelnime BOCCTAaHOBUTENM: CYJIb(QUT, HUTPUT, HOIUM, CYJIbPU,
METaJlIbl, BOXOPOJ — MPOAYKTHI OKUCIIEHHS U IPUMEPBI PEAKIIHIA.

44. CranmapTHbIE 3IEKTPOAHBbIE MOTeHIManbl. CTaHAAPTHBIA BOJIOPOIHBIN
NEKTpO. YpaBHeHne HepHceTa 11 METAINIMYECKUX 3JIEKTPOJIOB B PACTBOPE COJIU
MeTaia.

45. TanpBaHnmyeckue 3JIeMEHTBl. (CXeMa TIajlbBAHMYECKOIO 3JIEMEHTA.
VYpaBHeHUs 31€KTPOIHbIX nporeccoB. DJ[C raqbBaHUYECKOro 3JEMEHTA.



46. HanpapiieHHe NPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA
U CTaHJAPTHBIE DJIEKTPOJHBIE MOTEHUUAIbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cucteM. Pacuer sHeprun ['u66ca u KOHCTaHTHI paBHOBECHSI.

47. DIEeKTpoJM3 PacTBOPOB AEKTPOJUTOB. l[lociaenoBaTenbHOCTh pa3psaa
MOHOB U MOJIEKYJ BOAbL. COCTaBIEHUE CXEMBI AJIEKTPOJIHN3A.

48. DIEeKTpOoJM3 pacIUIaBOB BJIEKTPOJIUTOB. [loilydeHue 1IeIoYHBIX,
HIEJI0YHO-3EMENBHBIX METAJUIOB U AJIFOMUHUS B IPOMBIIIJIEHHOCTH.

49. Kopposuss meraisioB. OCHOBHBIE BHUJIbI KOPPO3UH. METOIBI 3alIUTHI OT
KOPPO3UHU.

50. KommekcHble coenuHeHus. CTpoeHHEe KOMIUIEKCHBIX COEAMHEHMI:
KOMIUIEKCO00pa30BaTellb, IUTAHAbl, BHEIIHSS U BHYTPEHHSS CheEphl.

51. Knaccudukaiuss KOMIUIEKCHBIX COSAMHEHMN MO 3apsily KOMIUIEKCHOTO
MOHa U 1o pupoAe Jurasaa. HoMeHkiatypa KOMIUIEKCHBIX COETMHEHUM.

52.  DneKTpoauTHYeCKas AUCCOLMALMS  KOMIUIEKCHBIX  COEIMHEHHHU.
KoHcTanta  yCTOWMYMBOCTH. KoHcTanTta  HECTOMKOCTH. Y CcTOMYUBOCTH
KOMIIJIEKCHBIX COE€IUHEHHU.

53. Onementsl | A rpynmnel: 001as XapakTepUCTHKA, CIIOCOObI MOTYYEHHUS,
CBOWCTBA, BAYKHENIIME COCTUHEHUS.

54. Dnementsl 11 A rpynnsl: o01miast XapakTepUCTHKA, CIIOCOOBI MOTYUYEHHUS,
CBOWCTBA, BAYKHENIINE COCTUHEHUS.

55. Onementsl VII A rpynmbl: oOmas XapakTepUCTUKA, BayKHEUIINE
coenuHeHnd. CnocoObl TMOJTy4YEHHUs, CBOWCTBA M TPUMEHEHHUE BAKHEUILINX
COCIMHEHNH.

56. O6mas xapakrepuctuka p-3nemeHToB VI rpynmnei: Kucnmopoa, o30H,
NEPOKCHU BOJOPOA: CIIOCOOBI MOTYYEHUsI, CBOMCTBA U IPUMEHEHUE.

57. Cepa, ceneH, Teyp, HAXOXKIAECHUE B MPUPOAE, MOJIYYEHHE U CBOMCTBA
BAKHEUILINX COCIUHECHUM.

58. OOmas xapakTepucTuka p-3mIeMeHTOB V Tpymibl. AMMHAK, MOJy4YeHHE,
ctpoeHue u cBoiictBa. Conu ammoHMs. OKCUIBI a30Ta, MOJYYEHUE, CTPOCHUE H
CBOMCTBA.

59. A3zoTHas M a30THUCTasg KHUCJOTHI, MOJy4Y€HHUE, CTPOCHHUE, CBOMCTBA.
Hutpatsl, uX TepMHUYECKAs] YCTOMYUBOCTh, OKUCIUTEIbHAS! AKTUBHOCTh. A30THBIE
ynoOpeHus.

60. CnocoObl ToOJIy4eHHs, CBOWCTBa W mNpuMeHeHue Qochopa u ero
coenuHeHud. PocpopHbie y100peHus.

61. DuTanenus oOpazoBaHus BeecTBa. CTaHAAPTHOE COCTOSIHUE BEIIECTRA.
3akoH ['ecca. Pacuer sHTanpnmii peaknuii ¢ MCMOJb30BaHKMEM 3akoHa ['ecca (Ha
KOHKPETHOM TIIpuMepe).

62. CaMOnpou3BOJIbHBIE W HECAMONPOU3BOJBHBIE MPOLECCHl B INPUPOAE
(mpumepsl). Makpo- M MHUKPOCOCTOSHMS. TepMoauHaMUYecKas BEpPOSITHOCTb WU
sHTponus Bo3pacraHue 3HTpONMM Kak JBHXKYIAs CHJAa CAMOIPOU3BOJIBHOIO
nporecca.

63. DOHTponusi BEHIECTBA. 3aBUCHUMOCTb JSHTPONUU BEHIECTBA  OT
TEeMIEpaTypbl, 00BEMa, arperaTHOro COCTOSHUS (TMPUYMHBI 3aBUCHUMOCTH,
€AMHUILIBI U3MEPEHHUS).



64. OHTpomMsT  XMMHYECKOW  peakuud.  [WUINHYHBIE  MPOLECCHI,
COIIPOBOXAIOIINECS YBEIMUYEHUEM U YMEHBIIEHUEM OSHTPONUU (IPUMEpHI).
Pacyer sHTponuM XUMHUYECKON peakuu (Ha KOHKPETHOM IIPUMEPE).

65. Oueprus I'mb6ca oOpa3oBaHMs U TEPMOJMHAMHYECKAs] AKTUBHOCTb
BenlecTBa. Pacuer sHeprum ['mOOca peaknuu C y4yeTOM aKTUBHOCTH BEIIECTB.
Kakue BbIBO/IBI MOXKHO CHAENaTh MO 3HaKy U BennunHe AG u AG®?

66. 3aBHCHMOCTb CKOPOCTH XMMHYECKOM pEakIuu OT KOHIICHTPALUH.
OCHOBHOI 3aKOH XMMHUYECKOW KUHETUKHA. MONEKYJISPHOCTh U MOPSAOK PEAKIUU.
OKCHepUMEHTAIBHOE ONPEECICHUE MOPSAAKA peakiny (KOHKPETHBIN IpUMeEp).

67. BiustHue TeMrepaTypbl Ha CKOPOCTh XMMHYECKOW peakuuu. IIpuunHb
BIIMSHUS. YpaBHEHHE AppeHuyca. DKCIEPUMEHTAIIBHOE OMNpPEACIICHUE SHEPTUu
aKTUBAallMM  XMUMHYECKOM  peakuuum  (KOHKpeTHbId  mpumep). Ilpumepsr
MPAKTUYECKOTO HCIOJb30BAHUSA W3MEHEHUs TeMIlepaTypbl i1 WU3MEHEHUs
CKOPOCTH PEAaKLIUH.

68. BuimsiHMe KaTaim3aTopa Ha CKOPOCTh XMMHUYECKOM peakuuu. 1IpuanHb
BIIUSTHUS. ['oMOreHHslli WM TETEPOrCHHBIM  KaTaiu3.  ABTOKaTaJIH3.
®epMmenTaTuBHBIN Katanu3. UHruOupoBanue peakuuu. [Ipumepsl mpakTUyecKoro
UCITOJIB30BAHUS KaTAJIM3aTOPOB JIJISl U3MEHEHUS! CKOPOCTH PEAKLIUN.

6. Meroauveckue MaTepuasbl, ONpeNeJAIIHEe NPOHeIYPbl OLEHUBAHUS
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

Tabimua 7. Pe3yJibTaThl OCBOCHUA Y4eOHOU AMCUUILIMHBI,
NnoVIe:Kalye NpoBepKe

Pe3yabTaThl 00yyeHus OcHoBHbIe TOKa3aTeau | OueHOYHbIE CPeICTBA
(00BeKTHI OLICHUBAHNSA) | OLICHKH Pe3yJIbTaTOB
3HaTh: [lepeuncnienne ponu u | maboparopHas pabora,
poJIb U MECTO XUMHUHM B | MECTA XMMHUHU B MO3HAHUU | TECTUPOBAHME,
MO3HAHUM OKPY>KAIOILETO | OKPYKAIOIIEr0 HAac MHpA, | KOHTpPOJbHas  pabora,
HacC  MHpa, 3HAYCHHUE | 3HAUEHUE XUMHUM  JUIS | DK3aMEH
XUMHH I8 YTBEPKIECHUS | YTBEPIKICHUS
MaTepUATUCTUYECKHUX MaTepUATHCTUYECKUX
BO33pPEHUI B HAyKe BO33pPEHUI B HAYKE.
3HaTh: [Ipenckazanue naboparopHasi pabora,
OCHOBBI XUMUU U | BOBMOXHOCTEH TECTUPOBAHHUE,
XUMHUYECKHE  TPOLECCHI, | OCYIIECTBICHUS KOHTpOJIbHAsE  paborta,
CBOMCTBa XUMHUYECKUX | XUMHUYECKUX MPOLECCOB C | IK3aMEH
AJIEMEHTOB U HUX COEAM- | TOUKU 3peHHUs
HCHUH, COCTAaBJISIONIUX | XUMHUYECKOM
OCHOBY  OHMOJIOTMYECKHUX | TEPMOJAUHAMUKH u
O00BEKTOB KnuHEeTHKU. [lepeuncnenue

OCHOBHBIX MTOJIOKEHUM

TEOpUHU OBP.

Ilepeuncnenue IIpaBUI

KaTOIHBIX M  AaHOJHBIX




MPOLIECCOB npu
AJIEKTPOJIU3E PACIUIaBOB U
pacTBOpoB M mpu pabote

raJlIbBaHUYECKUX
AJIIEMEHTOB.
Ymern: [Ipumenenue 3aKOHOB | JabopartopHas paborta,
MPUMEHSTh TOJTYYEHHbIC | XUMHUUECKOMN TECTUPOBAHMUE,
3HaHHWS 110 XUMHUU TPHU | TEPMOJMHAMHUKHU C IIEJBIO | KOHTpOIbHAas  pabora,
U3YUYEHUH JIpyTUX | 000CHOBAHMUSI JK3aMEH
JUCHMIUIMH WU B Tpak- | TEPMOJUHAMUYECKON
TUYECKON  JIEATEIbHOCTH | BO3MOXXHOCTHU
nociie OKOHYAHMSI | CAMOIIPOU3BOJIBHOTO
YHUBEPCUTETA TEUCHHUS XUMHYECKOTO
mporecca B 33JaHHOM
HaIpaBJICHUU (pacuet
SHTAJIBIINH, SHTPOINH,
sHepruu ['n60ca).
Ymern [Ipumenenue naboparopHasi pabora,
MPUMEHSTh  XUMHUYECKHUE | IPUOOpETAEMBbIX TECTUPOBAHUE,
TEOpUHU u 3aKOHBI, | TCOPETUYECKUX  3HAHUU | KOHTpOJbHAs  paboTta,
KOHIICTIIUM O CTPOCHHUH U | JJIsl PEIICHUS PACUETHBIX | IK3aMEH
pEaKIMOHHON 3a/lad C MCHOJb30BaHUEM
CIIOCOOHOCTH Pa3IUYHBIX METOJIUK.
HEOPTaHUYECKUX u
OpraHUYECKUX BEIECTB
Ymern: [Ipumenenue 3aKOHOB | TJabopaTopHast paborTa,
MPOBOAUTH pacyersl 110 | ['ecca, JlaBya3sbe, | TECTUPOBAaHUE,
TEPMOXUMHUYECKUM beproine nyis mpoBeneHust | KOHTposibHas — paboTa,
YpPaBHEHUSM pPEaKIU U | TePMOXUMUUYECKUX AK3aMeH
MpeCKa3bIBATh pacyeToB B  JK30- U
TEPMOJUHAMUYECKYIO SHIOTEPMUYECKHUX
BO3MOXXHOCTh MPOTEKAHUS | XHMUUECKUX  MPOIECcCax.
XUMHAUYECKUX PEAKLIAN [Ipumenenue 3aKOHOB
XAMHAYECKOU

TEPMOJIUHAMHUKHN C LEIbIO
000CHOBaHUSI

TEPMOJIUHAMUYECKOU
BO3MOKHOCTH
CaMOIIPOU3BOJILHOTO
TCUYCHUS XHUMHYECKOTO
mpoiecca B 3aJaHHOM
HaIpaBJICHUU (pacuer
SHTAJIBITHH, SHTPOTIHH,

sHepruu ['n60ca).

YMmerhb

ITpumenenue

naboparopHasi pabora,




pemiarthb pacueTHbIC | IPUOOPETAEMBIX TECTUPOBAHUE,
3a7a9n TEOPETUYECKNX  3HAHWU | KOHTpOJbHAs  paboTa,
JUISL PEIICHUS] PacUeTHBIX | DK3aMEH
3aJa4 C WCMOJIh30BaHUEM
pasnuYHbIX  (QOpMyNlT U
METOTUICCKIX
PEKOMEH IAIN .
Baanern Hcnonb3oBanue naboparopHasi pabora,
HaBBIKAMH  pabOTBI  C | pacdeTHBIX (OPMYT JUISl | TECTUPOBAHUE,
pacyeTHBIMUA (POPMYJIAMH, | PEIIICHUST  PACUYCTHBIX U | KOHTPOJbHAs  padorta,
pemarh  pacyeTHbIE | | SKCIICPUMCHTAIbHBIE dK3aMEH
IKCIIEPUMEHTATHHBIC 3aJa4d 110  pacTBOpam,
3aJlay TI0 XUMUHU IEKTPOXUMUH, XUMUU
HJIIEMEHTOB.
Baanern: Hcnonb3zoBanue nabopatopHasi paboTa,
OCHOBHBIMU  3HAHUSIMU, | TPUOOPETECHHBIX TECTUPOBAHHUE,
MOJIy4YeHHBIMU B | TCOPETUYECKUX 3HAHUU U | KOHTpOJbHas  paboTa,
JICKIIHOHHOM Kypce | HABBIKOB 10 XHUMHUHU TIPH | IK3aMEH
XUMHUH, HEOOXOAWUMBIMH | BHITTIOJTHECHUH
TUTST BBITIOJTHCHUS | TPAKTHYECKHUX u
TEOPETUYECKOTO U | TaOOpaTOPHBIX  3aHATHHA
AKCIIEPUMEHTAIILHOTO JUTSL pETIEHUST TTPUKIIATHBIX
WCCJICIOBaHUSI, KOTOPHIC B | 3a/1a4 B obmacTu
JanbHEeNIeM MOMOTYT | OMOJIOTHH.
pemniath Ha COBPEMEHHOM
YpOBHE BOIIPOCHI
OMOdPKOJIOTH u
OMOTEXHOJIOTHH
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1. KOMIUIGKT OIIOPHBIX CXEM-KOHCIIEKTOB TI0 TEMaM: DJICKTPOJMTHYCCKAs
JUCCOIIMAITNS; KUCIOTHI, OCHOBaHWs, aM(OTEpHbIE THUAPOKCHIBI, COJIH Kak
AJIEKTPOJIUTHI;, peaKkIMu HOHHOTO oOMeHa http://dissociation.nm.ru/ .
2. Kputepuum mnpoTEKaHUS  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUU:
METOrYecKas pa3zpaboTka TSI npernojaBarenei XUMUHU
http://som.fio.ru/item.aspid=10004859
3. Aaumanuu no xumuu http://som.fio.ru/items.aspid=10001380
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4. lonynsipHas OuOJMOTEKa XMMHYECKHMX 3JIeMeHTOB. lcTopus oTKpbITHA,
dbuznyeckre CBOMCTBA 3JIeMEHTOB: http://www.n-t.org/ri/ps.

5. OOyuyaomasi JHUHKJONeIUs: XuMHs .TeopeThuueckre OCHOBBI OOIIEH,
HEOPTraHWYECKOM M OPraHUYecKOd XHMHUH, TECTbl, CIPABOYHBIE MaTEepHUAbL.
http://www.informika.ru/text/database/chemy/START.html.

6. becnuaTHblii Kypc XMMHMH. OJEKTPOHHBIH Y4yeOHMK 10 oOOmed wu
HEOPTraHWYECKON XUMHUU: TEOPETUYECKUE OCHOBBI, OOJBIIOE KOJIUYECTBO 3a7ad C
pEelIEHUSMH, CIPABOYHBIE MaTepuaibl, JOMAIIHUE 3aJaHus, PEKOMEHIAIUU K
sK3ameHaM. http://www.anriintern.com/chemistry/intro.shtml.

7. OTkpbiTasg XumMusi. YueOHOe mocoOue Mo XUMUH, cojeprkaiee 0a3oBBIA U
JIOTIOJIHUTENIBHBIN  MaTepuan, WIUTIOCTPALMY, CHOPaBOYHbIE TaOJUIbI, pa3z0oop
pelIeHuid  TUMOBBIX  3aJa4y, 3aJaHusl JJIs  CaMOCTOSITEIbHOM  pabOTHI.
http://www.college.ru/chemistry/course/design/index.htm.

8. Xumus: yactb 1 .Marepuaisl 1o o0IIe XUMUN: OCHOBHBIE IMOHSATHS XUMUH,
CTPOCHHUE aTOMa, XUMUYECKAsI CBA3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc

9. Xumus: yactb 2 .Marepuaibl 10 HEOPTaHUYECKOW XMMHUHU OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX  COCAMHEHWH, WX CBOHCTBA M  CIOCOOBI  TMOJY4YECHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.

10. HHTepecHble OMNBITHI MO XUMHHM .METOIWKM NPOBEACHUS HEKOTOPBIX
3¢ (PEeKTHBIX JEMOHCTPALMOHHBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/.
11. IIporpamMHoe oOecreyeHHe IO XUMHHM. AHHOTHPOBAHHBIE CCBHUIKM Ha
CYILIECTBYIOIIIME MpOrpaMMHBIE pecypchl mo xuMuu. http://chemicsoft.chat.ru/
13. XumuuyeckMid JAEMOHCTPALMOHHBIA JKCHEPUMEHT: OaHK [JaHHBIX.
TeMarnueckass KOJUICKIMS CCHUJIOK HAa OpPUTHMHAJIbHBIC JKypHAJbHbIE CTaThbU U
kaury. http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.

14. Heopranuueckas xumus. BwupaeoonwsiThi B Enunoit komekuuu [[OP
http://school-collection.edu.ru/collection/chemistry/.

15. OcHOBBI XUMUU: INEKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru

16. DnexkTponHas OuONIMOTEKa Y4eOHBIX MAaTEepUajoB MO XUMHH Ha TOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/

17. WebElements: OHJIAMH-CIIPaBOYHUK XUMHUYECKUX AJIEMEHTOB
http://webelements.narod.ru

19. Knaccuduxkanus xumudeckux peakiuil. http://classchem.narod.ru

20. Kypc xumun Ha cepBepe OecriaTHOTO JUCTAaHIIMOHHOTO 00pa3oBaHus
http://www.anriintern.com/chemistry/.

21. http://www.chem.msu.su/rus/teaching/thermo/welcome.html

22. http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

23.  http://www.chem.msu.su/rus/teaching/fasa/welcome.html

24.  http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

25.  http://www.openkbsu.ru/moodle/course/view.php?id=116

26. OBC biblio-online.ru

27. CnpaBouHas npaBoBas cuctema «l'apant». URL: http://www.garant.ru.

28. CnpaBounas mnpaBoBasi cucrema «Koucynbrantllmoc». URL: http://www.
consultant.ru
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npogheccuoHaIbHble NOUCKOBbLE CUCTIEMBL:
29.ITonHnoTekcToBas 6a3za nanHeix ScienceDirect: URL: http://www.
sciencedirect.com.

Buptyanbapie npubGopsl B (PU3UKO-XUMHUYECKOM HSKCIIEPUMEHTE MOXKHO

HaWTH Ha caiite: http://pdeis.at.tut.by/
baszvl oanneix
JImst  caMOCTOSATENbHOM,  WHAWBUAYAJIbHONW  pabOThl  PEKOMEHIYeTCS

WCITOJIB30BATh JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
nentpa ®I'bOY BO KBI'Y obecneunBaromuii 10CTyNl K psiiy MEKIyHApOIHBIX
W31aTENILCTB U 0a3 JaHHBIX:

1. SciVerse Scopus (http://www.scopus.com)

2. OBC IPR BOOKS (http://iprbookshop.ru/)

3. IBC «KoncyabTanT cryaenTa» (http://www.studentlibrary.ru)

4 Web of Science (WOS) (http://webofknowledge.com).

7.4. MeToanvecKkue yKa3aHusl K J1a00pPaTOPHbIM 3aHATHAM

MeToanueckue yKazaHus K J1a00paTOPHBIM 3aHATHAM
1. XacanoB B.B., Xunoa C.b., BungmxeBa M.K., UepkecoB 3.A. Xumus
(;1abopaTtopubiii ipakTukyM, yacTh ). MU3n. KbI'Y, Hanpuuk, 2011, 98 c.
2. Koukapos XK.A. JJabopaTopHbie pabOThI 10 00IICH U HEOPTaHUYECKON XUMHUU. —
Nzn. KbI'Y, Hanbuuk, 2010 r, 124c.
3. TxamokoB H.M., KapoB A.A.YUepkecoB b.X., Bunmmxesa M.K. Xumus
(3amanust u metoandeckue pekomenaaiuun). Mzn. KbI'Y, Hansuuk, 2009, 46 c.
4. KapoB A.A., KoukapoB K.A. JlabopaTOpHbII TPaKTUKyM IO OOIIEH XUMUU.
N3n. KbI'Y, Hanpuuk, 2008 r. 70c.
5. KoukapoB X.A. JlabopaTopusiii mpaktukyM. Yacte 1. OOmmii Kypc Xumumu.
Hanpuuk, 2003r. 33c.
6. Koukapos XK. A. JlaGoparopusiii mpaktrkym. Yacts 2. Heopranudeckas Xxumusi.
Hanpuuk, 2003r, 36¢.
7. KoukapoB X.A. Jlabopatopusiii mpaktukyM. OOmas xumusa. Hanpbuuk, 2002r.
50c.
8. ®usnueckas u KowiouaHas xumus. (yd.-meton. pazpadorka) KbI'Y, Hanbuuk.
2004, 26 c. Komzoko X.A., Xakynos 3.J1., Bungmxkesa M.K., Uepkecos 3.A.
9. TxamoxoB H.U., KapoB A.A., UepkecoB b.X., Bunguxera M.K. O6mas u
HEOpPTraHWYeCcKasi XUMUs: 3aJlaHusl U METOJUYeCKue pekoMmeHaaruu. — Hanpuuk:
Kabapauno-bankapckuii Yausepcuret, 2009. — 47 c.
10. KymxoB X.b., Bunanxera M.K., Mykoxesa P.A., bopykaeB T.A., Kapos A.A.

JLT. Xumusa. Yyebnoe nocodue. - Hanpunk: Ka6-bank. yu-1, 2018. -109 c.

7.5. MeToan4yecKue yKa3aHusl M0 NPOBEICHUIO Pa3JIMYHBIX Y4eOHBIX
3aHATHH, K KyPpCOBOMY NPOEKTHPOBAHMIO U IPYIMM BHAAM CaAMOCTOATE1bHOMN
padoThI
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MemoouuecKkue yKazanusa K camocmoamenbvHoii padome.

CamocrosiTenbHast paboTa CTyI€HTOB, MPEAYCMOTPEHHAsT y4€OHBIM TUIAHOM
B 00beMe 57 4acoB OT 0OIIEro KOJMYECTBA YacoOB, JIOJKHA COOTBETCTBOBATH O0Jiee
ryOOKOMY ~ YCBOGHHIO  M3y4yaeMoro  Kypca,  (opMHpOBaThb  HaBBIKU
UCCJIEI0BATENHCKOW pabOThl U OPUEHTUPOBATH CTYJACHTOB HAa YMEHHE MPUMEHSTh
TEOPETUYECKHE 3HAHUS Ha TpakTUKe. 3alaHusi JUIsl CaMOCTOSITENIbHOW padOThI
COCTABJISIIOTCS 1O pasjelaM M TemaM, [0 KOTOPbIM HE MPeayCMOTPEHBI
ayIUTOPHBIC 3aHATHS, JMOO TpedyeTcss MOMOJHUTEIBHO NpopaboTath U
IpOaHAIM3UPOBATh pAcCMAaTPUBAEMBI TpENoAaBaTesieM MaTepual B oObeMe
3alJIaHUPOBAHHBIX YaCOB.

Opranusanusi caMOCTOATEIBHON padOThl CTYAEHTOB OCYIIECTBIISIETCS I10
TPEM HaIPaBJICHUSM:

* OIIpE/ICNICHNUE LEU, MPOrPaMMBbl, TUIaHA 3a1aHUsI WK PabOTHI;

* CO CTOPOHBI NPENOJaBaTelsi CTYICHTY OKa3bIBAE€TCS MOMOIb B TEXHUKE
U3y4YeHUs MaTepuana, IMoA0O0pe JUTEpaTypbl JJii O3HAKOMJICHUS U HAMHCAHUS
KypcoBoii paboThbl, pedepara;

KOHTPOJIb YCBOCHMS 3HAHUW, NMPUOOPETEHUS HABBIKOB MO JMCLHUILIUHE,
OIICHKA BBITIOJIHEHHON KOHTPOJIBHOU U KYpCOBOM paOOTHI.

@DopMBI CaMOCTOSITEIBHOM PAabOTHI CTYJAEHTOB - 3TO MUCbMEHHBIE PabOTHI,
U3YUYCHUE JIUTEPATYPhI U MPAKTHYECKAs ACSTEIbHOCTb.

CaMmocTosITeIbHOE M3YYEHHE JHUTEPATypbl MOXHO MOJAPA3JEIUTh Ha
OTJIENBbHBIE BUIBI CAMOCTOSITETEHOU PabOTHI:

o u3ydeHue 0a30BOM TUTEPATYpPHI - yYUEOHUKOB U MOHOTpaduii;
U3yYeHHE JOMOIHUTEIBHON JIUTEPATYPHI;

MEPUOINYECKUX U3JaHHM,
CTICIUATM3UPOBAHHBIX KHUT, TIPAKTUKYMOB,;
KOHCIIEKTUPOBAHNUE N3YYCHHBIX UCTOUHUKOB.

Camocmosmenvnass paboma SBISIETCA OJHUM U3 BUIOB Yy4eOHOI
JESTEIbHOCTH  O0yYaroluXcsl, CHOCOOCTBYET pPa3BUTHUIO CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH U OPraHW30BaHHOCTH, TBOPYECKOTO IMOJAXO0Ja K PELICHUIO
npobsiemM y4eOHOro W mpo(decCHOHaTBLHOTO YPOBHS.

CaMmocTosTenbHast padoTa MPOBOJIUTCS C LIETbIO:

O O O O

o CUCTEMATU3ALMU U 3aKPEIJICHUs MOJYYEHHBIX TEOPETUUECKUX 3HAHUHN
Y IPAKTUYECKUX YMEHHUM 00y4aroIuxcs;

o yrayOJeHus U paclIupeHus TEOPETUYECKUX 3HAHUM;

o (bopMHpOBaHUS YMEHUN UCIIOJIB30BATh CHEIUATBHYIO JIUTEPATYPY;

o pa3BUTHSl  TO3HABATENbHBIX  CIOCOOHOCTEH U AKTHUBHOCTH
0Oy4YaronMXcsi: TBOPYECKON MHUIIUATUBbI, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

o bopMHpOBaHUS CAMOCTOSITEIBHOCTH MBIIUICHHSI, CIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIIECHCTBOBAHUIO U CaMOpeaInu3aluu;

o Pa3BUTHA UCCIIENOBATEIBCKUX YMEHHM.

AynutopHasi camocTosATenbHas paboTa MO y4eOHOW IUCIUILIMHE Ha
y4eOHBIX 3aHATHSIX TOJ HETIOCPEICTBEHHBIM PYKOBOJICTBOM TPEINOAABATENS U 10
ero 3agaHuio. BHeaymutopHas caMocTosiTeNbHAs paboOTa BBIMOJTHSAETCS IO
3aJJaHUIO0 TperoaaBaress 6€3 ero HeMmoCPEACTBEHHOIO yUacTHsl.



Bunpl 3amanuii s BHEAYIUTOPHOW CaMOCTOSATENIBHOM pabOThI, WX
CoJlep)KaHUE U XapaKTep MOTyT MMETh BapUaTUBHBIN U JuddepeHurpoBaHHBIM
XapakTep, YYMUTHIBaTh CcHEHUPUKY H3ydyaeMoW  y4yeOHOH  AUCIUIUIMHBI,
WHIUBUyaJIbHbIE 0COOEHHOCTH 00YyYaroerocs.

Kontpons camocrosiTenbHOM pabOTBI M OLIGHKAa €€ Pe3yJIbTaToB
OpraHu3yeTcsl Kak eIMHCTBO JBYX (GopM:

- CAMOKOHTPOJIb U CAMOOIIEHKA 00y4aroerocs;

- KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENOIaBATEIS.

Opranu3yst CaMOCTOSATEIbHYIO pabOTy, HEOOXOAMMO IOCTOSHHO 00y4aTh
CTYJIEHTOB METO/IaM TaKoi paboThl. [lakeT 3amaHuii 1JI1 cCaMOCTOSATEIHLHON pabOTHI
CIEQyeT BBbIJABaTh B Hayaje CEMECTpa, OINPEACINB NPEACIbHBIE CPOKH HX
BBITIOJIHECHUS U CIAYH.

Oprann3zanusi 1 OCyIIECTBICHUE KOHTPOJISI 3HAHUW CTYJICHTOB IO pa3aeiy
«CamocTosTenbHas paboTa» MPOBOAUTCS BO BHEYPOUHOH (opMe IO CHCTEME
ormpoca, Oecel, OpraHu3allid W TMPOBEJCHUU KOHTPOJBHBIX paboOT W
KOJUIOKBUYMOB, @  TakKXe  JOIOJHUTEIIbHOMY  HM3YYCHHUIO  COJEpKaHUs
NEPUOIMYECKUX U3JIAHUHN TI0 MPoOJieMaM U3yYeHHUs TaHHON JUCIMUILIAHEIL.

8. MartepuajibHO-TeXHUYECKOE O0ecnevYeHue M CIUIIHHbI.
8.1. Tlpu mpoBeAcHUU JEKIIMOHHBIX 3aHATHH MCIOJB3YETCS ayJIUTOPHS,

OCHAILIEHHAas MYJbTUMEAUNHON anmapaTypoil (IIpOEKTOp, 3KpaH, KOJOHKH,
KOMITBIOTEP/HOYTOYK), JUIsl OTOOpa)K€HUsT MPE3eHTAlMOHHOTO  MaTepuaa,
KOMITBIOTEP C YCTAHOBJIICHHBIM Ha HEM Opay3epoM U MPOrpaMMHBIM 00eCIIeYeHUEM
JUIsL IeMOoHcTpanuu npesenTanuit (Power Point u 1p.).

* JIeKIIMOHHBIC Ay IUTOPUHM (JIOCKA, MEI)

8.2. JlabopaTopHble 3aHATHS MPOBOIATCS B JABYX YUYEOHBIX JabopaTopusix
kadeapbl HEOPraHMYECKOil u (usndeckoil xuMuu (obmas womags — 80 M),
OCHAIIIEHHBIX BCEM HEOOXOJMMBIM y4E€OHBIM JIa0OpaTOPHBIM OOOpPYAOBAaHUEM H
peaKkTUBaMH, B TOM YHUCIIE:

- KOMIUJIEKT Y4eOHOro maabopaTOpHOTO OOOpYAOBaHMS, BKIIOYAIOIIMN B ceOs
HE00X0AMMOe NPUOOPHOE M XMMHYECKOe oOecredeHne ydyeOHOro mpolecca Mo
XUMHUH,

- nabopatopHas MeOelb: CTOJIbI XUMUYECKHE, MTKA(bI BBITSHKHBIC, TYMOBI, MOMKH H
Ap.;

- y4eOHO-JIJa0OpaTOPHBIA KOMIUIEKC «XHUMUS», BKIIOYAIOMIMN MOIYIH
«TepmocTaTy, « INEKTPOXUMHUS;

- mpouee J1abopatopHoe O0OpPYIOBaHWE W MPUOOPHI, HEOOXOMUMBIC IS
MPOBENCHUST y4eOHOro 3KcrepuMeHTa: pH-meTpsl, 1meHTpudyru, TUTPOBATHHBIC
YCTaHOBKH, CTEKJsiHHas u (apdopoBas XUMHUUYECKas TMOCyAa, XUMHUYECKUE
PEaKTUBBI U Jp.;

- yueOHo-HarnsaHbie mocoous: [lepuoamueckas tadbmuima J[.M. Menneneena,
P HAMPSDKEHU METAJIOB, Ta0IHIa pACTBOPUMOCTH COJICH.

Jl7is1 caMOCTOSITENTEHOM pabOThI CTYIEHTOB IO AUCHIHUTUINHE «XUMHUS» MOTYT

OBITH HCITOJIB30BaHBI KOMIIBIOTCPHLIC KJIACCEHI, OCHaHléHHBIe KOMHBIOTGpHOfI



TEXHUKOH C BO3MOKHOCTBHIO TOAKITIOYEHHUS K ceTH «HTepHEeT» W NOCTyImoM B
AIIEKTPOHHYIO0 MH(OPMAIIMOHHO- o0Opa3oBaTenbHyio cpeny KBI'Y u anekTpoHHO—
6ubmoreunsie cuctembl « Y HUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH»



JIJIs CTYyJIEHTOB C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI CO37aHBI
CIICIMANbHBIC YCIOBHS IS TOJy4eHHUs oOpazoBaHMs. B Iensx DOCTYNMHOCTH
NOJYYCHHs  BBICHIETO 00pa30BaHUs IO  00pa3oBaTEJIbHBIM  IIpPOrpaMmamM
WHBAIMJAAMA M JIMIAMH C OTPAHUYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS
YHHUBEPCUTETOM oOecrieunBaeTcs: 1. AJbTEpHATHBHOW BepcUeil O(UIIMAIBHOTO
caiita B cetn «WuTepHeT» s ciaboBusmux; 2. [IpUCYTCTBHE acCHUCTCHTA,
OKa3bIBAIOIICTO 00YYArOIIEMYCs HEOOXOJMMYIO ITOMOIIb; 3./1J11 MHBAIKUIOB | JIUI]
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbBSI IO CIyXy — JTyOJUpOBaHUE BCIIYyX
CIpaBOYHOH WH(MOpPMAMA O PaCIHCAaHUW YYEeOHBIX 3aHATHH, OOeCIeUYeHUe
Ha JISKAIAMU 3BYKOBBIMH CPEJICTBAMHU BOCIIpon3BeacHus uHpopManuu; 4. Jlns
WHBAJIMJIOB W JIMI[ C OrPAHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS, HMEIOIIHX
HapyIICHUS  OINOPHO-JBHTATCIIGHOTO  ammapara, CO3JaHbl  MaTepHaJbHO-
TEXHHYECKHUE YCIOBUS OOCCIEUYHMBAIOIINEG BO3MOXHOCTh OCCIPENATCTBEHHOTO
J0CTyTa 00y4aronIuxcsi B y4eOHbIC MOMEIICHHS, 0ObEKTY MUTAHMUSI, TyaJIeTHBIC U
JIpyrHe TIOMCUICHUS YHHBEPCHUTETa, a TaKke MpeOblBaHWS B yKa3aHHBIX
MOMEIIECHUIX (HAJTMYHUE PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH W JIPYTHX
MPUCTIOCOOJICHUI).



JUCT UBMEHEHUWH (JOINOJTHEHUN)
B pabouyl0 MporpamMmy Mo JUCIUILIMHE
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1o HanpasiaeHuto noarotoBku 06.03.01. «bMOJIOI' 1S
Ha 2024/ 2025 y4eOHbIl roj

OnemeHT (myHkT) PTIJI IlepeyeHb BHOCUMBIX [Ipumeuanne
M3MEHEHMH (JIOTTOJTHEHUH)

OOcyx1eHa 1 peKOMEH/I0BaHa Ha 3ace/laHny Kadeapbl HEOPTaHUYECKON 1
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poTOKOJI No OT « » 20 r.

3aBenytromuii kadenpoit X.b. Kymixos
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