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1. Ileau u 3aga4M JUCIUTLIAHBI

[{enb TUCHUIUTMHBI — MPHOOPETEHUE 3HAHUI U HABBHIKOB B 00JIACTH OOIIEH M HEOPTaHUYECKOM
XHMUH.

3amaun TUCHHUILIMHBL:

— COOOIIMTH CTYJCHTY CBEJICHUS O HanOoJiee 3HAUMMbIX XUMHUECKUX 3HAHUAX, MPUOOPETEHHBIX
YEJIOBEUECTBOM HA COBPEMEHHOM 3Tarle ero pa3BUTHUS;

— JIaTh TPEJICTaBICHUS O MHOTOOOpa3vM XMMHUYECKHUX BEIIECTB MX CTPOCHHH, CBOMCTBax M
3aKOHOMEPHOCTSX UX IIPEBPAILCHU;

— o0ecreyuTh BO3MOKHOCTh YCBOCHHUS CTYJIEHTAaMHU KOMILIEKCA XHUMHYECKHUX 3HAHUH,
HEOOXOUMBIX JIJIsl U3YYCHUS CIEIUATBHBIX JUCIHILINH, 8 TAKXKE JIJIS UCTIOIh30BaHUS PUOOPETCHHBIX
XUMHMYECKUX 3HAHUU B JAJIbHEHIIECH MPAKTUUYECKOU eI TEIbHOCTH.

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMal

Jucunmmna «XuMus» BXOAUT B 00s3aTenbHYI0 yacTh bioka 1 «Jlucuumimuel» U sBIseTcs
00s13aTeIBbHOM [T U3YUYEHUS U MOArOTOBKH 10 HarpaBieHuto noarotoBku 08.05.01. — «CtpouTtenscTBo
YHUKQJIBHBIX 3JaHUHA W COOPYKEHMI». [lucuuimmHa sBIETCA INPEAUIECTBYIOUICH I HU3yYEHHUs
CIIEIYIOINUX  JUCIHUIUIMH:  0€30MacHOCTh  JKU3HENESATEIIBHOCTH, KOPPO3MS  XHUMHUYECKOH U
TEILNIOTEXHUYECKON aIllapaTyphbl, SKOJOTHYECKas IKCIIEPTU3a U OLIEHKA BO3/ICHCTBUS HA OKPYKAIOILYIO

cpeny.

3. IlepeyeHp MIAaHMPYEMBIX pe3yJbTAaTOB O00y4YeHUs] MO JUCHMILIHHE (MOIYJI0),
COOTHECEHHBbIX ¢ MHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN i

Tabauna 1
Kon NHaukaTopbl 10CTHKEHNS /
no ProcC IlnanupyemMsble pe3yJbTaThbl 00yueHHs o gucuuminze (3YB)
OobmenpogeccuoHanbHbIE
OIIK-1 Cnocoben OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBl MAaTEMaTUYECKHX U €CTECTBEHHBIX

peumaTb NpUKIIaJHbIC HayKk, HeO6XO,[[I/IMLIX Il pCHICHUA TUIIOBBIX 3aJiay HpO(i)eCCHOHaHBHOﬁ
3aga4uu CTpOI/ITeJ'II)HOI\/'I JACATCIIBHOCTH,

OTpaciu, UCIOJIb3YsI OIIK-1.2 Ymeer npuUMEHSTh OCHOBHBIE 3aKOHbl MAaTEMaTHYECKUX U
TEOPHIO U METOJIbI €CTECTBEHHBIX HAyK [JIsl peau3allii MPOEKTHBIX pelIeHud B 00JacTu
byHIaMeHTaIbHBIX MIPOEKTUPOBAHUS U IKCIUTYATAlMM YHUKAIBHBIX 3JaHUN U COOPYKEHUI;

HayK OIIK-1.3 Buameer MeTogaMH MCIOJB30BAHUSA 3HAHUHA OCHOBHBIX

3aKOHOB MaT€MAaTUYECKUX U €CTECTBEHHBIX HAYK JUIS PELLIEHUS CTaHAAPTHBIX
3aJ1a4 B 00JIACTH CTPOUTEIHCTBA YHUKAJIBHBIX 3JaHUM U COOPYKEHH.




4. O0beM IMCUMILTHHBI M BUJbI Y4eOHOH padoThl

Taoaumna 2
Bcero Cemectpsl
. qacoB/
Buj yuyeoHoii padoThI — 1 2
(01010
KonTakTHasi padora (Bcero) 99/2,7 51/1,4 48/1,3
B toM umcne:
Jlexnun 66/1,8 34/0,9 32/0,9
IIpakTHueckue 3aHATHS - - -
CeMuHapbl - - -
JlaGopaTopHbie pabOThI 33/0,9 17/0,5 16/0,4
CamocTosiTe/ibHasi pa6ora (Bcero) 117/3,3 57/1,6 60/1,7
B ToMm uncie:
KoHTponbHbIe paboThI - - -
Pedepatsl 60/1,8 30/0,9 30/0,9
Jloxma e 10/0,2 5/0,1 5/0,1
U (unu) opyeue 6udvi camocmosmenvHou pabomol.:
[ToaroroBka K J1abopaTOpHBIM paboTam 27/0,7 12/0,3 15/0,4
[ToaroToBKa K 9K3aMeHy 20/0,6 10/0,3 10/0,3
Buja otyeTHOCTH DK3aMEH 3a4er DK3aMEH
Oo0man BCETI'O B uyacax 216 108 108
TPYROEMKOCTE BCEI'O B 3a4eTHBIX eIHHHUIIAX 6 3 3
AUCHUILIMHBI
5. Conep:kanue AUCHUTITHHBI
5.1. Pa3gennl AMCOUILIMHBI H BUABI 3aHATHH
Taoauna 3
Jlekn. Ipaxkr. LELE
HanmenoBanue pasjaeia 3aH. Bcero
Ne i/ 3aH. 3aH.
AUCHUILUINHBI 0 ceMecTpaMm yacepl/3.e | 4acoB
yachbl/3.e. | 4acbl/3.e.
CrpoeHue BeniecTBa. DIEKTPOHHAs
1 CTPYKTypa aToMa 12 - 6 18
5 Bakneiime kinaccel 1 HOMEHKIIATypa 12 i 5 18
HEOPTaHMYECKUX BEIIECTB
3 PactBops! § 10 i 5 15
Teopusi 2IEKTPOTUTHUECKON TUCCOIHAIINH
OKHCIUTEILHO —BOCCTAHOBUTEILHBIE
4 peaknuu 10 8 18
5 XUMHS 3JIEMEHTOB U UX COeIUHEHUN 12 8 20
Hroro: 66 - 33 99




5.2. JlekumoHHbIe 3aHATHS

Taoauua 4

n/n

HaunMmeHnoBaHue
pasneia
JUCIHUILINHBI

Conep:xaHue pasaeia

1 cemecTp

Crpoenue BelecTBa

Crpoenue aroma. DIEKTPOHHOE CTpoeHHe artoma. llpencraBineHue o
KOPITyCKYJIIDHO - BOJIHOBOM JAyajlu3Me€ MHKpouacTul] (3JEKTPOH —
yacTula W BOJHA). KBaHTOBBIe umcna (TJaBHOE, OpOHTAIBHOE,
MarHuTHOE, CIHMHOBOEC). ATOMHbIE opOuTamu S-, p-, d- wu f- Tuma.
OHepreTu4ecKue YpOBHH DJICKTPOHOB B  OAHOZJCKTPOHHOM H
MHOTO3JIEKTpOHHOM atoMax. [lpunmun Ilaynu, npasuno XyHaa,
NPUHLMIT HaMMEHBILIEW SHEPruM — KaK OCHOBA MOpPAAKA 3alOIHEHHSA
aToMHbIX opOurtaneii. OcHOBHOE M  BO30Y)XIOCHHBIE COCTOSHUS
3JEKTpOHOB B artome. llepuoguueckass cucrema saeMeHtoB [[.1.
MenneneeBa. [lepuoguyeckuit 3aK0H. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB
OT UX IOJIOKEHUS B IEPUOJUIECKON CHCTEME.

Xumudeckast cBA3b. OCHOBHBIE THUNBI H XapaKTEPUCTHKU CBS3H.
KoBanenTtHas cBs3b: METOA BAJICHTHBIX CBS[3GI>'I, FI/I6pI/II[I/I3aLII/I$1, CTpOCHHUEC
1 CBOMCTBA IIPOCTEHIINX MOJIEKYJI. IOHHAsl 1 MEeTauIMYEeCKast CBSI3b.
MexMonekyisipabie cBsizu.Bogoponnas cBs3b. Cuiibl Ban-nep-Baansca.
ArperatHoe coctosiHue BenlecTB. KpucTamibl

PactBops!

PactBoppl. OOmiast XxapakTepuCTHKa. THITBI JUCIEPCHBIX CHCTEM.
CrniocoObl BbIpake€HHsI cocTaBa pacTBOpoB. PacTBopenue kak (usuko-
XUMHUUYECKHH  TIpoLecc. Paz6asnennsie, KOHIICHTPUPOBaHHBIE,
HEHACBIIICHHBIE,  HACBILEHHbIE M  IIEPECHILICHHBIE  PAcCTBOPHI.
PactBopuMocCTSs. BitusiHAE IpUpOIBI CBSI3U B BEIIECTBE U B PACTBOPUTEIE
Ha pacTBOPUMOCTB. PacTBOPBI HEITEKTPOJINTOB

Teopus
3JIEKTPOTUTUYECKOU
Jcconanun

OnexTponutuieckas auccornuanus. CHUIbHbIE U cladble AJIEKTPOIUTHL.
Honnble paBHOBECHs B pacTBOpax. PacTBopbI 31ekTposiuToB. CHUIIbHBIC U
cimadbie anekTponuThl. CTeneHsp auccoruanu. KoHcranTa auccoruanum
(MOHM3AITNH ) KUCJIOT U OCHOBaHUM

2 cemecTp

OKUCIUTEIBHO —
BOCCTAaHOBUTEIILHEIE
peakuu

I'mpponus coneit. WonHoe mnpousBeneHue BoAbl. BoaoponHslil
nokasaresib. OOMEHHBIC PEaKIMM B BOJHBIX pacTBOpax. KwuciaorHo-
OCHOBHBIE CBOWCTBA COEIWHEHHH (TEOpUs  IIEKTPOIUTHYECKOMH
muccoranyn). [IponsBenenne pacTBOPUMOCTH. Y CIIOBHUS OCQKICHUS U
pactBopeHHsT 0caakoB. OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.
OKHCIUTEIb, BOCCTAHOBHUTEJb, OKHCJICHHUE, BOCCTAaHOBJICHHE. THIIBI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB: MEKMOJEKYIISIPHBIE,
BHYTPHUMOJIEKYJISIPHBIE, JUCTIPOTIOPIIMOHUPOBAHUE. CocraBneHne
YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIIMH MeTOodaMHu
AJIEKTPOHHOTO OajaHca W MOJypeakiuil (MOHHO-3JIEKTPOHHBIN METO[).
BrnusiHue  KUCIOTHOCTH  cpellbl Ha MOPOAYKTHl  OKUCIUTENIBHO-
BOCCTAHOBUTEIHHBIX PEaAKITHI




XHUMHUS 3JIEMEHTOB U

DJEeKTpOXUMHUYECKHE Tporecchl. Koppo3uss MeTajuloB M CIUIABOB:
XUMUYecKas, JJIeKTpoXuMmMHuueckas. BomoponHas u  KuHciIOpoaHas
nenossipu3anud.  CrnocoObl  3alUTBl  OT  KOPPO3HH.  DIEKTPOIU3
paciiiaBoB ¥ BOAHBIX PACTBOPOB AIIEKTPONINTOB. 3akoHbl Dapases.

OO0mme CBOMCTBAa METAIIIOB M MX coeauHeHui. OOImas XxapakTeprucTuKa
MeTaJuI0B. MeTayuindeckasi CBsA3b. 3aBUCMMOCTb CBOMCTB METAJIIOB OT UX
MIOJIOKEHUSL B Iepuoaudeckon cucreme snemeHtos /.M. Menneneesa.

S UX COEIMHEHUUN Haxoxaenune metamnos B npupoae. Munepaisl u pyasl. Kimaccuduxanms
MHHEPAJIOB. HpOMLIH_IJ'IeHHLIC CIocoObI IOJIYy4YCHHUA MCTAJJIOB:
NUPOMCTAJLUTYPTUYCCKHUU, TUAPOMETAIIITYPruicCKun,
SHGKTpOMGTaHHprquCKHﬁ. duznyeckue MW XUMHUYECKHE CBOMCTBa
meTamnoB. VX oTHoImIEHHE K HEMETallaM, BOJE, IeiodyaM, KHCIOTaM,
cMmecsiM KuciioT. M3MeHeHHMe KHMCIIOTHO-OCHOBHBIX M OKHMCIHTCIBHO-
BOCCTAHOBUTENBHBIX CBOMCTB BAXKHEUIINX COCTUHEHUN METAIIIOB
5.3. JIaGopaTopHble 3aHATHSA
Tabumnua S
Ne HauMmeHoBaHue Conep:xxanue
n/n JIaDOpaTOPHBIX pasaea
1 3aHATHIA
IlepBbIii cemecTp

1 Beoanoe 3ansTHE [TpaBuiia paboThl B XUMUYECKOH Jaboparopuu

2 DNeKTpoHHOE cTpoeHue aroma. KBaHTOBblE uucia. ATOMHBIE
opOuTanu S- p-, d- u f- Tuna. DHEpreTU4ecKue YpOBHH 3JICKTPOHOB.
[Tpunuun I[Taynu, npaBuno XyHa, IPUHIUIT HAUMEHbIIEH SHEPTrun

CrpoeHue atoma — KaK OCHOBA MOPsIJIKa 3aI0JTHEHUsI aTOMHBIXOpOuTasieir. OCHOBHOE
¥ BO30Y:KJIEHHBIE COCTOSIHHSI AJIEKTPOHOB B atome. [lepuoanueckas
cucreMa ieMeHToB [[.M. MenneneeBa. Ilepuonnueckuil 3aKoH.
3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MX IIOJIOKEHUS B
IIEPUOTHYECKON CUCTEME.

3 Baxwneiimme knaccel | Oxkeuapl. Mx xapaktep u cBoiictBa. OcCHOBHBIE U amMQoOTepHbIE
Y HOMEHKJIaTypa TUJIPOKCHIBI U UX CBOMCTBA. KHCIIOTBI: HOMEHKIaTypa, CBOMCTBA.
HEOPraHUYECKUX Comnu: TUIbI U CBOMCTBA.

BEILIECTB
Bropoii cemecTp

4 Onektponutrueckas | loHHbIE paBHOBECHSI B pacTBOpax. PacTBOPBI 3JIEKTPOJUTOB.

Jqycconranus Cunpuple u cnabble 37eKTpoduThl. CTeneHb AMCCOIHAIIHH.
KoHcranta auccoruanuu (MOHM3AIIMK) KUCIOT U OCHOBaHUM.
KommnekcHbie COEIMHEHMUS. [ToBenenue KOMIIJIEKCHBIX
COCIMHEHUN B BOAHBIX PacTBOpax. Y CTOMYHMBOCTh KOMILIEKCHBIX
COEIMHEHUH B BOAHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

5 I'maponus coneit NonHoe mpousBeneHue BoAbl. BomopoaHblii  mokas3aTenb.
OOMeHHBIE peaklud B BOAHBIX pacTBopax. [IpousBencHme
pPacTBOPUMOCTH. Y CIIOBUS OCAXKJICHHS U PACTBOPEHHUS OCAJIKOB.

6 OKuCIUTENBHO- Tunbl OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB:
BOCCTAaHOBUTEJIbHBIE | MEKMOJICKYJISIPHBIE, BHYTPUMOJICKYJISIPHBIE,
peakuuu JUCTIPOIIOPLUUOHUPOBAHUE. CocraBnenue YpaBHEHUU

OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX peakuui METOJIaMH
AIIEKTPOHHOTO OajlaHca W TOoNypeakuuid (MOHHO-3IEKTPOHHBIH
METOI).




5.4. IlpakTryecKkue 3aHATHUS (CEMUHAPBI) - He NPedyCMOmpPeHbl

6. CamocTosiTe/ibHasi padoTa CTYJIEHTOB MO JUCHHUILINHE
CamocrosiTenbHOe H3ydeHHe TeopeTrueckoro marepuana (1174ac). Mcmonb3yroTes KOHCIIEKThI
JIEKIUN ¥ peKOMEHIyeMast JIuTeparypa.
6.1. Temsl pedepaToB:

1. ATOMHBIE W HOHHBIE pPaaNWyChl, 3JIEKTPOOTPULIATEIIBHOCTh, MOTEHIMAI (PHEPrus)
MOHM3AL1H, CPOJCTBO K JICKTPOHY U MEPUOJUYHOCTb UX U3MEHEHUS IS Pa3JINYHBIX 2JICMEHTOB.

2. Kitaccbl HeOpraHu4ecKux COeIMHEHUM.

3. Homenknatypa KOMIIJIEKCHBIX COEIMHEHHM.

4. OHTanenus 00pazoBaHUs. DHTPONMUUHBINA U SHTATIBIUUHBINA (DaKTOPHI IPHU ONPEACTICHUN
HAIPABJICHUS XUMHUYECKUX PEaKLUN.

S. CKopocTh XMMHUECKUX peakuuid. DakTopsbl, BIUAIOLME HA CKOPOCTb.

6. IIponsBeneHne pacTBOPUMOCTH. Y CJIOBHSI OCaXKIEHUS U PACTBOPEHUS OCAIKOB.

7. Tunst OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX IIPOLIECCOB: MEKMOJIEKYJISIPHBIE,
BHYTPHUMOJIEKYJISIPHBIE, TUCIIPOIIOPLIUOHUPOBAHMUE.

8. Crioco0bl 3a1UThl METAJIOB OT KOppo3uH. 3akoHbl Papajes.

9. Pacnpoctpanenue MeTaioB B IPUPOAE U MPOMBILUIEHHBIE CIIOCOOBI MX TOTY4EHUS.

[TonroroBka k JrabopaTopHbiM paboTtam. JlabopaTopHas paboTa COCTOHUT W3 JBYX YacTel —
TEOPETUYECKONW M 3KCIIepUMEHTaIbHOU. K 3KCIEepUMEHTANIbHOM YacTh CTYACHT JOIYCKAeTCs MOCIe
OCBOCHHS TEOPETUYECKOTO MaTepuaja, BBIMOJIHEHUS JIOMAIIHEero 3aJaHus MU COOECeOBaHUS C
MPEeroIaBaTesieM B WHIAMBHIYATbHOM TMOpsaKe. J[si BBIMOJHEHUS] TOMAIIHETO 3aJjaHus, Ha MEPBOM
3aHATUU, CTYJICHTHI II0Jy4at0T HOMEP BApUAaHTa, IPUCBOCHHBIN CTYJEHTY Ha BECh ceMecTp. [JJomaninee
3aJJaHKE BBITIOJHSICTCS B TETPaIU. DKCIIEPUMEHTAIIbHAS YaCTh 0POPMIISIETCS B J1a00paTOPHOM KypHAaJIE.
Vcrnonp3yeTrcsi KOHCIEKT JIEKIUA, peKOMEHTyeMast JIUTepaTypa.

6.2. YueOHO-MeTOANYECKOE M MH(OPMAIIMOHHOE 00ecTeYeHHe CaMOCTOSITEIbHOI PadoThI

Jlureparypa:

1.bonrpomerok B.B. O6mas xumust [DneKTpoHHBIN pecypc]: yueOHoe mocobue/ bonTpomerok
B.B.-DnekTpoH. TekcToBbIe maHHBIC.-MuHCK: Bpmmiimas mkona, 2012-624 c.- Pexum pocryma:
http://www.iprbookshop.ru/20236.html.-55C «IPRbooks»

2.bontpomerok B.B. OOmas xumust [DneKTpOHHBIM pecypc]: mocobue uisi MOATOTOBKH K
LEHTPAJIN30BaHHOMY TecTupoBaHMI0/ bontpomerok B.B.-DnekTpoH. TekcToBble JaHHBIE.- MMHCK:
TerpaCuctremc, 2012.- 191 c.- Pexxmm poctyma: http://www.iprbookshop.ru/28157.html.- D5BC
«IPRbooks»

3.AnapueB A.M. O6mas xumus. COOpHUK 3aJaHUN C NMpUMEpaMHu peleHH [DIeKTpOHHBIN
pecypc]: yuebnoe mocobue/ AmnapueB A.W., Adonuna JI.M.- DHEKTpOH. TEKCTOBBIC aHHBIE.-
Hoocubupck: HoBocuOupckuii rocy1apcTBeHHbIN TeXHUYeckuid yHuBepceuteT, 2013.- 119 c.- Pexxum
noctyna: http://www.iprbookshop.ru/44673.html.- D5C «IPRbooks»

4.AbpambrueBa H.JI. [Ipaktukym mo o6mel xumuu [DIeKTpOHHBINA pecypc]: yueOHoe mocodue/
AbpambrueBa H.JIL., AsueBa JI.M., Apxanrenbckass O.B.-DnexkTpoH. TekcTOBble JaHHBIE.- MocCKBa:
MockoBckuil rocynapcTBeHHbI yHuBepcuteT umeHn M.B. JlomonocoBa, 2005.- 336 c.- Pexum
nocryna: http://www.iprbookshop.ru/13106.html.- 3bC «IPRbooks»

5.TuxonoB I'.Il. O6mas xumus. Yacte [ [DnexTpoHHBI pecypc]: yueOHoe mocobOue st
CaMOCTOSATEIbHON MOATOTOBKH CTy/IeHTOB/ TuxoHoB I'.I1.- DneKTpoH. TEKCTOBBIC JTaHHBIC.- MOCKBa:
MockoBcKkasi TocyJapCTBEHHas akajeMus BojHoro Ttpascropta, 2006.- 192 c.- Pexum nocryna:
http://www.iprbookshop.ru/46291.html.- 55C «IPRbooks»

6.BepOunkas H.M. O6mas xumus «KoMIiekcHbIE COETUHEHUS» [DIEKTpOHHBIA pecypc]:
MeTtonudeckue ykazanus/ Bepounkas H.W.- DnekTpoH. TekcToBble naHHbIe.-OpeHOypr: OpeHOyprekuii
rocyiapcTBeHHblii  yHuBepcutetr, ObC  ACB, 2005.- 17 c.- Pexum  gocryna:
http://www.iprbookshop.ru/51602.html.- 55C «IPRbooks»



7.0uenounbIe cpeacTBa
7.1. Boripochl K py0esKHBIM aTTeCTALMAM

I cemecTp

I pybexnasi arrecTanus

1. Jaiite onpeieseHye MOHATUI: SJIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CII0KHOE BEIIECTBO.
[Touemy YMCIIO U3BECTHBIX MPOCTHIX BELIECTB, MPEBBIIIACT YHCIO U3BECTHBIX JIEMEHTOB?

2. PykoBonactBysice mpaBunom ['yHaa, pacnpenenuTe MO HHEPreTHUECKUM sSUYeHKam
JIEKTPOHBI B CIIEAYIONINX COCTOSHUSAX: a) 3p°; 6) 3d°.

3. B kakoif mocnenoBaTenpbHOCTH, COTJACHO TMpaBuily KileukoBCKOro, MPOUCXOIUT
3aII0JTHEHHE HJICKTPOHAMHU YHEPTETHUECKUX YPOBHEH M MOIYpPOBHEH B MHOTO3JICKTPOHHBIX aTOMax?

4, Kakoii u3 momypoBHei#t 3amonHsercss panee: a) 45 wimm 3d? 6) Sp wiuu 4d? Otser
MOTHUBHpPYMUTE.

5. Kakoe MakcumalibHOE KOJIMYECTBO JIEKTPOHOB MOXKET ObITh Y aTOMOB Ha MOCIEAHEM U
MPEIOCIEeTHEM YHEPTeTHIECKUX YPOBHIX?

6. Kakue 13 mpuBeneHHBIX KBAHTOBBIX MOAYPOBHEU SIBISIOTCS JOCTPOCHHBIMHU, a KaKue
HEJIOCTPOEHHBIME 1 nodemy: 2st, 152, 2p?, 3d®, 4f1°, 3010, 6st, 3d?, 5142

1. JlaiiTe COBpeMEHHOE ompeneneHue nepuoanueckoro 3akoHa /.M. Menneneea u
OO0BSICHUTE CTPYKTYPY NEPUOAUYECKOIN CUCTEMBI.

8. PykoBonctByscs mnpaBwioM ['yHaa, pacrpenenure IO SHEPreTUYEeCKUM  sueikam
37EKTPOHBI B CIIEAYIONIMX COCTOSHUAX: a) 3p°; 6) 3d°.

9. Kakoe cocrosiHme aromMa Ha3bIBaeTCs HOPMalbHBIM, BO30yxaAeHHbIM? Kakumu

crocodamMu MOKHO MEpCBCCTU aTOM B BO36y>KI[€HHO€ cocTosiHUE?

O0pasen Ousiera Ha nepByI0 py0e:KHYIO aTTeCTaLUIO
Bbuier

1. Kakoe MakcHMalbHOE YHCIIO 3JIEKTPOHOB MOXKET COJEp’KaTh MOIYypOBEHb OpOUTAILHOE
KBaHTOBOE yucio KoToporo L=0.

2. Jlns aToma dJIeMeHTa ¢ TIOPSIIKOBBIM HoMepoM 30 yKka3aTh:
— COCTaBUTh AIEKTPOHHYIO U AJIEKTPOHHO-TPapUUECKyI0 (POpMYIIbL;

3. CTpyKTypa BajeHTHOTO JIeKTPOHHOTO CIOsi BhIpaxkaeTcs dopmysoit 2s?2pl. Onpenenuts
MOPSIKOBBI HOMEp, Ha3BaHUE U DJIEKTPOHHOE CEMEICTBO 3TOTO HIIEMEHTA.

4. Kak U3MEHSI0TCS METaJUIMYeCKHE CBOMCTBA 3JIEMEHTOB B INIaBHBIX MOATPYIMAX C POCTOM
3apsiia sapa?

II pyOexxknas arrecTanms:

Uro HazbiBaeTcs okcuoM? Ha Kakue THIbI 1eATCs OKCUIIbI?

2. Hanmmure xumudaeckue Gpopmyssl okcuoB 3aemMenToB |l mepuona meproaiaeckoil CHCTEMBI,
YUUTBIBAsi MAKCUMaJIbHYIO BaJICHTHOCTb 3J1eMeHTOB. HazoBuTE OKCHBI.

3. Kakue u3 yka3aHHBIX HUKE OKCHJIOB SIBJSIFOTCSI OCHOBHBIMH, KUCIIOTHBIMH U aM()OTEpHBIMU? 4)
CrOs, Li20, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiO2, BaO, PbO, B203, N20s.
CocraBbTe rpadguueckue Gopmysabl OTMEYEHHBIX OKCHJIOB.

4. Hanumurte GopMynbl OKCHIOB, KOTOPBIE MOTYT OBITh IMOJIyu€HBI NMPH PaA3JI0KEHUU CEPHOM,
bochopHoii, kpemMHHEBON KUCHOT; ruapokcuos: menu (1) uxxenesa (111); kapbonara kanpuus,
docdara Maraus.

5. C KakuMHM U3 MEPEUnCICHHBIX HIKE OKCUIO0B MOXKET B3aMO/IEHCTBOBATh: ) THIPOKCH]T HATPHUS;
0) okcun kanbimsa. P20s, BeO, K20, Al,O3, CO., ZnO. Hanummre ypaBHEHHS peakivii U
HA30BUTE MPOAYKTHI pEaKIINH.

6. C KakuMH U3 MEPEUUCIICHHBIX HIKE OKCHJIOB MOXET B3aUMOJICHCTBOBATD: a) CEpHAst KUCIIOTA;
0) dochopusiii anruapua. BeO, CrOs, MgO, Al;O3, N2Os. Hanuiure ypaBHEHUsT peakiuii u
HA30BUTE MPOIYKTHI PEeaKIUil.

=



7.

8.

Kakue coeviHeHHs Ha3bIBAIOTCS THAPOKCUIAMH, U HA KaKWe TUIBI oHU jaensarcsa? [Ipusenute
MIPUMEPHI.

Kakue coenviHeHHMs Ha3bIBAIOTCsA KuciaoTramMu? Ha Kakue TpyNmbl JEIATCS KUCIOTBI: a) IO
cocraBy; 0) mo ocHOBHOCTH. [IpuBeanTe MPUMEpHI.

CocraBbTe (HOpMYJIBI KHCIOT, COOTBETCTBYIOIIUM KHUCIOTHBIM okcuaam: SOz, SiO2, As;0s,
P20Os, Cl207, CrOs, As203, CO». Ha3oBuTe 3TH KHCIOTBI, YKOKUTE KX OCHOBHOCTh M COCTaBbTE
rpaduyeckue GopMyJIbl ITUX KUCIIOT.

Oo0pa3en Ous1eTa Ha BTOPYIO PYOEKHYI0 aTTeCTALNIO

Buaer

1.

2.

Hanummre GopMybl OKCHIOB S- M P-3JEMEHTOB IISITOTO MEPHOJa MEPUOAMUECKON CUCTEMBI,
YUUTBIBAsk UX BBICUIYIO BaJIEHTHOCTh. Y K&KUTE XUMUYECKUN XapaKTep OKCUIOB.

Hamummre a)ans xucnotr H3POs u HCIO3 BO3MOXKHBIE KHCIOTHBIE OCTATKH M (POPMYJIbI
COOTBETCTBYIOMUX OKCHI0B; 0) must ocHoBanuii NaOH u Fe(OH), B0o3MOXHBIE OCHOBHBIE
OCTaTKU U OPMYJIbI COOTBETCTBYIOIIUX OKCUIOB; B) Tpaduueckue popmyibsl HsPOsu Fe(OH)».
3anuiinTe ypaBHeHHs peakiuii B3ammopeiictBus amdoteproro Cr(OH)sCc pactBopamu a)
TUIPOKCHUIA HATPUs; 0) COJISIHON KUCIIOTHI.

C KakMMM M3 MEPEUUCIICHHBIX BEIECTB MOXET pearupoBaTh OKCUJ MarHus: OKCHJ KalbLus,
Boja, ¢ochopHas kucnota, okcua xyopa (VII), runpokcna kamusi, HUTpAT HUHKA. 3aIHUIINTE
YPaBHEHMSI BO3MOKHBIX PEAKIIMNA U HAITUIINUTE MPOIYKThI PEaKLHH.

7.2. Bonpocsl k 3a4eTy

1.

2.

10.

11.
12.

13.

14.

Kakue KBaHTOBbIE YMCIIa XapaKTEPU3YIOT SHEPreTUYECKOe COCTOSIHME 3JIEKTPOHA B aToOMeE, U
KaKOB UX (PU3NYECKUNA CMBICIT?

Kakue 3HaueHMst MOTYT IPUHUMATh: a) IJITaBHOE KBAHTOBOE YMCII0; 0) OpOUTaIbHOE KBAHTOBOE
YKCJIO; B) MAarHUTHOE KBAaHTOBOE YMCIIO; J1) CIIMHOBOE KBAHTOBOE uuciao? UTo ompenensioT B
aToMe KBaHTOBbIE yncia?

UTto Ha3pIBaeTCS AJIEKTPOHHBIM 00JaKOM, aTOMHOM opoutansio? Kakyro dhopmy nmeer S-, p-,
d- aTomHBIC OpOUTATH?

Kakue amekTpoHbl Ha3biBalOTCs S-, P-, d-, f- 2ekTpoHaMU M KakKOBBI Ui HHX 3HAYCHUS
OpOUTAJIbHBIX KBAHTOBBIX YUCEN?

Kakwue 3HaueHns MOKET MPUHUMATh MATHUTHOE KBAHTOBOE YHCIIO IIPH OPOUTAIIEHOM KBAHTOBOM
upucne: | = 2,3,4?7 CKoONbKO YHEPreTHYECKUX STYEEK Ha TAHHBIX TOTyPOBHIX?

CKOJIBKO U KaKHe MOyPOBHU UMEIOTCS Ha TPEThEM 3HepreTndeckoM ypoBHe? Uem oTinyaroTcs
3JIEKTPOHBI ATUX MOTYPOBHEN?

Cdhopmymupyiite npuanun [laymu u, pyKOBOJCTBYSICh UM, PACCUNTANTE MaKCUMAIBHOE YHCIIO
3JIEKTPOHOB HAa TPETHEM YHEPTeTHUECKOM YPOBHE.

KakumM mpuHIHIIAM MOTYHHSETCS pacipeesieHie dJIEKTPOHOB 110 YHEPreTHIECKUM YPOBHSIM B
MHOT03JIEKTPOHHOM aTome? B yem ux cyuHocTs?

PykoBoactBysice npaBuioM ['yHaa, pacrpenenuTe 1Mo SHEPreTUYECKUM silueiKaM AJIEKTPOHBI B
CIEMYIOMMX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoil mocienoBaTenbHOCTH, COTJacHO MpaBwily KIIleYKOBCKOro, MpOMCXOIUT 3alOJHEHUE
9JIEKTPOHAMH SHEPreTUYECKUX YPOBHEW U MOypOBHEN B MHOTORJIEKTPOHHBIX aTOMax?

Kakoii u3 moaypoBHeii 3anosHseTcs panee: a) 4S wim 3d? 6) 5p wim 4d? OTBET MOTUBHUPYHATE.
Kakoe MmakcumanbHOE KOJIMYECTBO 3JIEKTPOHOB MOXET OBITh Y aTOMOB Ha IOCIEIHEM U
MIPEIOCIIEIHEM SHEPreTHYECKUX YPOBHSIX?

Kakue u3 mnpuBeneHHBIX KBAHTOBBIX IOJYPOBHEH SBISIOTCS JOCTPOCHHBIMM, a Kakue
HeJIOCTPOeHHBIMH 1 nodemy: 2st, 152, 2p*, 3d®, 4f1°, 307, 6st, 3d?, 5142

JlaiiTe coBpeMeHHOE ompezaeneHue nepuoauueckoro 3akoHa .M. MenneneeBa u oObsicHUTE
CTPYKTYPY MEPHOIHMUECKON CHCTEMBI.



15.

16.
17.
18.
19.
20.
21.
22.

23.

24.

CKOBKO 3JIEKTPOHOB HAXOJUTCS Ha BHEUIHEM >HEPreTHYECKOM YpPOBHE aTOMOB JIEMEHTOB,
CTOSIIIMX B HayaJle M B KOHIE Kaxzaoro mepuopa? Ha Kakux MOAYypOBHSIX HAaxXOIATCA 3TH
3JIEKTPOHBI?

JlaiiTe onpeencHre NOHATHI: «IepHOy, «TPYIIaAY, KIIOATPYIIa) ¢ TOYKH 3pEHHUS CTPOCHHUS
aToma.

Uro 03HauaeT 115 JaHHOTO aToMa HOMEp NepUoJia, HOMEpP rPpyIIbl?

YeM o0O0yciOBICHO HalWM4uMe HOATpynn B nepuoaudeckoil cucreme? CKONBKO M Kakux
3JIEKTPOHOB HAXOUTCS HAa BHEIITHEM SHEPTeTUYECKOM YPOBHE 3JIEMEHTOB: @) YIIepo/ia U TUTaHa
(1V); 6) mapranna u xsopa (VI1)?

[Touemy mepBbIii IEPUOJT COCTOUT JIUIIB U3 IBYX JIEMEHTOB?

Ha kakue »JIeKTpOHHBIE CeMeHCTBa NENATCA 3JEMEHTHI IO 3allOJHEHHIO IHEPreTHYECcKUX
noypoBHei? Kakum 31eMEHTOM HAYMHAIOTCS, M KAKMM 3aKaHYMBAIOTCS IEPUOIbI?

CocTaBbTe 3JEKTPOHHO-CTPYKTYpHBIE  (OPMYJIBI aTOMOB YETBEPTOro IEpPHOAA: KaJbLMs,
CKaH/IUs, XpOMa, XKeJie3a, MBIIIbsIKa, aproHa. K kakomy ceMelCTBY 3JIEMEHTOB OHU OTHOCATCS?
Ha3oBHTe 51€MEHTHI, y KOTOPBIX BalCHTHBIE 3JEKTPOHBI OMUCHIBAIOTCA GopMynamu: — a) 4s2,
4p*; 6) 5st; B) 3d°, 4s'. B kakoM mepuoze, TPyIIE,

Kakoii 13 3;11eMeHTOB SBJISIETCS CAMbIM CHJIBHBIM BOCCTAHOBUTEJIEM?

CaMbIM CUJIBHBIM OKHCIIATENIEM?

O6’LHCHI/ITC, mo4yemMy pasjimiyuc B CBOMCTBaX XpoMa U CCPLI, XJIOpa U MapraHia BCJIMKO JIA

HU3KHUX CTEIICHEH OKHCICHUS U HE3HAUYNTEILHO JIIA BBICIINX?

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

UYro HazbIBaeTcst okcuaoM? Ha Kakue THIIBI IEISITCs OKCUIIBI?

Hanummre xummaeckue Gopmyinbl okenoB anemenToB |l meprona neproanyeckoit CUCTEMBI,
YUUTBIBAsi MAKCUMAJIbHYIO BAJICHTHOCTD JIeMEHTOB. Ha30BUTE OKCHUIBI.

Kakwue u3 ykazaHHBIX HH)KE OKCHU/IOB SIBJISIFOTCSI OCHOBHBIMHU, KUCJIOTHBIMU U aM(DOTEpHBIMHU? Q)
CrO3, Li2O, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr.03, SiO., BaO, PbO, B203, N20s.
CocraBbte rpadudeckne GopMysIbl OTMEUESHHBIX OKCHJIOB.

Hanwummre Gopmysibl OKCHIOB, KOTOPbIE MOTYT OBITh MOJYYCHBI MIPU PA3JIOKEHUH CEPHOI,
dbocdopHoii, kpemHHEBOU KUCIOT; ruapokcunos: menu (1) uxenesa (111); kapOonaTa kapmus,
¢docdara Mmaruusi.

C KaKMMH U3 TIEPEUUCIICHHBIX HIKE OKCHIOB MOKET B3aUMOJICHCTBOBATH: a) THIPOKCHI HATPHUS;
0) oxcun kambiust. P20s, BeO, K20, AlxOs, CO2, ZnO? Hamuiute ypaBHEHHs PEaKIUi U
HA30BHUTE MPOIYKTHI PEaKITHiA.

C xakuMHM U3 MEPEUYUCICHHBIX HUKE OKCHJIOB MOKET B3aUMOJICHCTBOBATh: ) CepHAas KHUCIOTa;
0) dochopusiii anruapua. BeO, CrOz, MgO, Al,0O3, N2Os. Hanuiure ypaBHEHUsT peakiuii u
HA30BUTE MPOAYKTHI pEaKIIUH.

Kakue coequHEeHHs HAa3bIBAIOTCS THAPOKCUIAMH, U HA KaKWe TUIBI OoHU jaensarcsa’? [Ipusenute
MIPUMEPHI.

Kakne coexpmHeHus HaspIBarOTCA KucinoTamu? Ha kakwe TPYNIbl AETSATCS KUCIOTHI: a) TI0
cocrtaBy; 0) mo ocHOBHOCTH. [IpuBeauTe MprMepsl.

CocraBbTe (HOPMYJIBI KHCIOT, COOTBETCTBYIOIIUM KHUCIOTHBIM okcuaam: SOz, SiO2, AsyOs,
P20s, Cl207, CrO3, As203, CO2. Ha3oBuTe 3TH KHCIIOTHI, YKQKUTE HX OCHOBHOCTh U COCTABBHTE
rpaduueckue GopMyJibl 3TUX KUCIIOT.

Hanummre GopMyiisl ciaeayronmx KUCIOT: a) KpeMHUEBOM; 0) a30THOM; B) opTodochopHOit; T)
OPTOMBIIIBSIKOBOM; 1) XPOMOBOM; JXK) CEPOBOJIOPOJIHOM; 3) OPOMOBOJOPOJIHOM; M) XJIOPHOM.
YKaKUTE BO3MOXKHBIE KHCIIOTHBIE OCTATKH COOTBETCTBYIOIIUX KUCIIOT.

Hazosute annons kucnot: a) HCOs', HoPO4,, POs*, PO3>; 6) SO4%°, HSO4, SOs%, CI'; B) S,
HS", HSOs", HPO.%; 1) HSiO3, COs%, Br,, CrOs*; m) NOs, NO2, HAsO4>, AsOs*; x) Br,
CHsCOO', AlO3*, Zn0,%.

C kakuMU U3 MepevIUCICHHBIX HIDKE BEIIECTB MOKET B3aUMOACHCTBOBAThH (hochopHas KUCIIOTA!
As;0s, BaCly, H2SO4, NaOH, H2O? HanuminTe ypaBHEHHSI peakifii W HA30BUTE MPOIAYKTHI
peaxiuu.

UYro Ha3pIBaeTCS OCHOBAHMEM M YTO TaKoe menous? [IpuBeanTe nmpumeps.



38.

39.

40.

41.

42.
43.

44,
45.

Hazosure cnenyromue ocuoBanus: Ca(OH)z, CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)s, TIOH,
Sn(OH)4, Mn(OH),; B) CuOH, Fe(OH)., Fe(OH)3, Mn(OH)s. Vkaxkure MX KHCIOTHOCTH U
BO3MOXKHBIEC OCHOBHbIC ocTaTku. CocTaBbTe rpaduueckue GOpMyJIbl OTMEYCHHBIX OCHOBAHHIA.
Hanummre (opMyiasl OCHOBaHMM, KOTOPHLIM COOTBETCTBYIOT KaTHOHbL: a) MgOH®, KT,
Fe(OH)?*, Cr**; 6) FeOH?", Cu?*, BaOH*; B) Sn(OH)2?*, SnOH", Li*, CUOH"; r) Pb*", AI(OH).",
Au*; 1) Fe(OH)*, Ba?*, Pd(OH)s*, AIOH?*,

Kakumu criocod6amu MOXKHO TIOJTy4UTh pACTBOPUMOE B Bojie ocHOBaHue? [IpuBeuTe ypaBHEHHUS
peaKkiuu.

Hanuimre ypaBHEHHsI peakifii MOTyYeHHUs HEPACTBOPUMBIX B BOJI€ THAPOKCHIOB JACHCTBHEM
KOH Ha comu: MgCly, Al2(SO4)3, Cr(NO3)s, FeSO4, SNCly; Kakue u3 mosryueHHbIX THAPOKCHIOB
SIBJSIFOTCSL aM(OTEPHBIMU?

JlonumMTe ypaBHEHUS CIEAYIONINX PEAKIIHIA:

a) Cu(OH)2 + HNO3 6) NaOH + SO>

B) KOH + Al203 — — r) KOH + Al(OH)3 —

a) NaOH + NiSOs —»

Ha3oBute npoayKThl peakiuu.

Kakue rumpokcuipl Ha3piBatoTcest ampoTtepHbiMu? [IpuBeIuTe IpUMEpHI.

Hanuimre ypaBHeHUs peakiiiii B3aumoaencTBus ruapokcuaa kamus 1 HNO3 ¢ amdorepabiMu

rugpokcuaamu: a)Cr(OH)s; 6) Sn(OH)2; B) Pb(OH)a.

O0pa3zen 3a4eTHOrO OUJIETA

T'PO3SHEHCKH T'OCYJAPCTBEHHbBIN HE®TSIHOM
TEXHUYECKUU YHUBEPCUTET
HNucTuryT HepTH M rasa
BUIET Nel
Jucuuninna: «XumMus»
Cemectp: |

1. Jlna atroma 35ieMeHTa ¢ MOPSAKOBBEIM HoMepoM 20 yKa3aTh:

— mnonoxeHue B [lepuoanueckoil cucreme 31eMeHTOB (IEpUO, TpyMIa, MOArpyIIa);
— COCTaBUTH JIEKTPOHHYIO U AJIEKTPOHHO-TpadruecKyto GopMyJIbl;

— ONpeIenuTh CBOMCTBO (METaL1, HEMETallN);

— Ha3BaTbh BAJICHTHBIE DJIEKTPOHBI;

— YKa3aTh BAJIEHTHOCTb 3TOTO 3JIEMEHTa B HOPMAJIbHOM U BO30YKJIEHHOM COCTOSTHUM;
— YHCIIO MPOTOHOB, HEUTPOHOB, AIEKTPOHOB.

2. C KaKuMH W3 TEPEUUCIICHHBIX BEUIECTB MOXKET PEarnpoBaTh OKCHJ KaJbIHMs: OKCHJA Oapus, BoJa,
¢dochopnas kucnora, okeug xiaopa (VII), runpokcua kamus, HUTpAT [MHKA. 3alUIIATE YPaBHEHUS
BO3MOYKHBIX PEAKIIMIA ¥ HAITUIIUTE MPOAYKTHI PEaKIIHH.

3. 3anmmmTe ypaBHEHUWs peakuuii B3ammojencTBus amdorepHoro Zn(OH)2c pactBopamu  a)
TUJIPOKCHU/Ia HATpUs; 0) COJISTHON KUCIIOTHI.

«YTBEPXJIAO»
» 202 .. 3as. xagheopoii /.3. Maenaes




Bomnpocsl k py0exHOi aTTecTAlMU:
II cemecTp
I pyOexknasi arrecTanus

1.

3anuInuTe ypaBHCHUS PEaKIIUil B MOJICKY/ISIPHOM U HOHHO-MOJIEKYJIIPHOM BH/IE, IIPOTEKAFOIIMX
B BOJHBIX pacTBopax Mexay cieayromumu BemecrBamu: a) HCl u NaOH 6) NazS u Pb(NOs)28)
NaClO u HNO:s.

CocTaBbTe MOJIEKYJISIPHBIC YPABHEHHSI PEAKIMi, KOTOPHIM COOTBETCTBYIOT CIICIYIOIINE HOHHO-
MOJIEKYJIIPHBIE YPABHCHHS:

a) SO3% + 2H* = SO, + H20

6) ZnOH* + H* = Zn?" + H,0

Omnpenenure cpey pacTBopoB (Kucias, HelTpanbHas, ocHoBHas) u pH (>7, =7, <7) cinenyromux
coneii: FeSO4, Na2SO3,Na;S04, FeSO3. Hanumyte BO3MOXKHBIC YPAaBHEHHSI PEAKIIMA THAPOIIA3a
COJIEH.
CocraBbTe ypaBHEHHsI THIPOJIN3a, MPOUCXOSIIEro mpu cMmemmBanuu pactBopoB KzS u CrCls.
Kaxxmass ©3 B3ATBIX COJNCH THIPOIU3YETCS HEOOpaTMMO JIO KOHIIA C 00pa3oBaHUEM
COOTBETCTBYIOIIUX COJICH.
MoryT 1 MPOUCXOIUTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIMH MEKIY CICAYIONUMU
BemectBamu: H2S u HI, H2S u H2SO3, HoSO3 u HCIO,4?
VYpaBHsiiTe peakirio METOI0M JIEKTPOHHOTO OanaHca:

P+ HIO3 + H,O — H3PO4 + HI

3anuimTe BO3MOXKHBIC YPaBHEHUS peaKIuil B3auMOJACHCTBUS MeTaiuioB: a) ZNn, 6) Cu B) Na, ¢
pactBopamu cienyromux BeriectB HoO, NaOH, H2SO4 pass, H2SO4 wou, HCI, HNO3, FeSOa.

OO0pa3en 0uy1eTa HA MEPBYIO PYOEKHYI0 ATTECTALHIO

Bbuaer

3anummuTe ypaBHEHUS peaKkiuii B MOJIEKYJIIPHOM W HOHHO-MOJIEKYJIIPHOM BHJIE,
NPOTEKAOIINX B BOJHBIX pacTBOpax Mexay cieayromimu Bemectsamu: a) HCl u NaOH 6)
NazS u Pb(NO3z)28) NaClO u HNO:s.

CocTtaBbTe MOJIEKYJIIPHBIE YPABHEHUS PEAKIMii, KOTOPBIM COOTBETCTBYIOT CJIEIYIOIIUE HOHHO-
MOJIEKYJISIPHBIC YPAaBHEHHS:

a) SO3% + 2H" = SO, + H,0

6) ZNOH* + H" = Zn** + H,0

II pyGe:knas aTtrecTanus:

1.

3anuimTe ypaBHEHHs PEakiUil B MOJICKYJISIPHOM U HOHHO-MOJICKYJISIPHOM BHJIE, TIPOTEKAIOIIIX
B BOJIHBIX pacTBOpax Mexay cieayromumu Bemectsamu: a) HCl u NaOH 6) Na2S u Pb(NOz3)2B)
NaClO u HNO:s.

CocTaBbTe MOJIEKYJISIPHBIC YPABHEHHSI PEAKIIHii, KOTOPHIM COOTBETCTBYIOT CIICIYIOIINE HOHHO-

MOJIEKYJISIPHbIE YPAaBHEHHUS:
a) SO3> + 2H* = SO, + H.0

6) ZNOH* + H* = Zn? + H,0

Omnpenenure cpeay pacTBOpOB (Kuciasi, HelTpanbHasi, ocHoBHas ) u pH (>7, =7, <7) cnemyrommx
coseii: FeSO4, Na2SO3,Na>SO4, FeSOs3. Hamuimte BO3MOXKHBIE ypaBHEHHSI PEAKIIUi THIPOIIH3a



COJICH.
CocraBbTe ypaBHEHHsI THIIPOJIN3a, MPOUCXOsero npu cmemmuBanuu pactBopoB KzS u CrCls.
Kaxnmass u3 B3STBIX coOJIed THAPOJIM3YeTCS HEOOpaTMMO [0 KOHIA ¢ 0Opa3oBaHHEM
COOTBETCTBYIOILLUX COJIEH.
MoryT M MPOUCXOAUTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU MEXKAY CICAYIONIMMU
gemectsamu: H2S u HI, H2S u H2SO3, H2SO3 u HCIO,4?
VYpaBHsHTE peakIMi0 METOJIOM 3JIEKTPOHHOTO OaaHca:

P + HIO3z + H2O — H3PO4 + HI
3anuimmTe BO3MOXKHBIC YpaBHEHUS peaKIuil B3auMOJACHCTBUS MeTailioB: a) ZN, 6) Cu B) Na, ¢
pactBopamu cienyromux Beiects H2O, NaOH, H2SO4 pass, H2SO4 woun, HCI, HNO3, FeSOa.

OO0pasen OuyieTa Ha BTOPYIO PYOE/KHYIO ATTECTALMIO

buaer
1. Vkaxwure, kakue u3 cieayronmx emiects Clz, KoCrO4, HCIO, KMNnO4, MnSO4, B pacTBOpax
HPOSBIISAIOT a) TOJIBKO OKHCIUTEIIbHBIC CBOWCTBA 0) OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHYIO
TBONCTBEHHOCTh. OOOCHYHTE OTBET.
2. MoOryT JI1 IPOMCXOUTh OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKIIMU MEXY CIICTYFOIIUMHU
BemecrBamu: H2S n HI, H2S u H2SO3, HoSO3u HCIO,4?
3. YpaBHsHTE peakni0 METOIOM JICKTPOHHOr0 OajgaHca:
P + HIO3 + H2O — H3PO4 + HI

BOl'lp()CbI K 9K3aMEHYy

1. Xumuyeckasi TepmoanHamMuka. OCHOBHBIE MOHATHS. DHepreTudeckue 3hQexTs
XUMUYECKUX PeaKiuidi. BHyTpeHHSss1 SHEPTUs U SHTAIBIUSA. DHTAIBIINA 00pa30BaHUs BEIIECTRA.
TepMoxuMuyeckre 3aKOHbl U YpaBHEHUS. ODHTPONHUS U €€ H3MEHEHUE IPU XHUMHYECKUX
npoueccax. Y CiIoBUsl CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIUI.

2. XuMHUecKasi KHHETHKA U paBHOBECHE. | OMOTreHHBIE U TETEPOTEHHBIE ITPOLIECCHI.
CxopocTh XUMHUECKHUX peakiuii. @akTopbl, BIUSIIONINE HA CKOPOCTh peakiuu. Karanuzatopsl u
KaTaJIUTUYECKUE CUCTEMbBl. XUMHUUYECKOE PABHOBECHE B TOMOTEHHBIX U TETEPOTEHHBIX CUCTEMAX.
[Ipunnun Jle-llatense.

3. PactBopbl. OOmas xapakTepucTuka. Tumbl AucnepcHbIX cucteM. CrocoObl
BBIDQKEHHUS COCTaBa pacTBOpoB. PacTtBopeHne kak (PU3MKO-XMUMHUUYECKHH  TIpoliecc.
Pa30aBneHHble, KOHIEHTPUPOBAHHBIE, HEHACHIIIEHHBIC, HACBHIIIEHHbIE U TEPECHIIICHHBIE
pactBopbl. PacTBopumocTh. BnusHue npupoabl CBS3M B BEIIECTBE M B PAaCTBOPHUTENEC HA
pacTBOPUMOCTh. PacTBOpPHI HEANEKTPOIUTOB. DIeKTposiuTUUecKas aucconuanus. CuiabHbIe U
cl1a0ble AIIEKTPOIIUTHI.

4, HNonnsie paBHOBecus B pacTBOpax. PacTBopsl a1ekTponnToB. CHIIbHBIE U ClIa0bIe
anekTponuthl. CreneHs auccouuanuu. KoHcTaHTa aucconuanuu (MOHMU3AIMH) KUCIOT U
ocHoBaHMil. KoMiuiekcHbie coeauHeHus. [loBeneHne KOMIUIEKCHBIX COEIMHEHUW B BOJHBIX
pacTBopax. YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHHH B BOJHBIX pacTBopax. KoHcraHTa
HECTOMKOCTH.

5. I'mpponus coneii. MoHHOe mnpou3BeacHUE BOAbl. BOIOpPOAHBIN IOKa3aTelb.
OOMeHHBIe peakny B BOJHBIX pacTBOpax. KMCI0THO-OCHOBHBIE CBOMCTBA COCTMHEHUM (TEOPUS
ANEKTPONIUTHYECKON muccornuaiuu). [IpousBeeHne pacTBOPUMOCTH. Y CIOBHSI OCaXIECHUS U
pacTBOPEHUS OCAIKOB.

6. OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHUE, BOCCTAHOBJICHHE. THIBI  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  IPOILIECCOB:
MEXMOJIEKYJISIPHbIE,  BHYTPUMOJIEKYJSIpHbIE,  AUcCHpornopiuoHupoBanue.  CocraBieHue
ypaBHEHUN OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH METOJaMH SJEKTPOHHOTO OanaHca u



MoJTypeakiuii (MOHHO-3JICKTPOHHBIM METO/). BIMsSHME KUCIOTHOCTH Cpelbl Ha TMPOAYKTHI
OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX peakuuid. OIeHKa TEePMOJMHAMHYECKOW BO3MOXKHOCTH
MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMI M0 CTaHAAPTHBIM 3JEKTPOIHBIM
noTeHuuManam. PagnanpsskeHuiMeTamios.

7. DJIEKTPOXUMUYECKUE TPOLECChl. ['allbBaHUYECKUW  DJIEMEHT, DJIEKTPO/I,
AJEKTPOJHBIN (OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN) TMOTEHIMAN, SJEKTPOJABIXKYIAsS CHUJia
(BAC) nporiecca, cBs3b ee ¢ sHeprueit [ mdoca. Ypasuenue Hepuera. Koppos3ust Mmeramios u
CIUTABOB: XMUMHUYECKas, 3JEKTpOXUMHUYecKas. BojgopoaHas u KUCIOpOJHAs JEMOJISIpU3AIUU.
CriocoObl 3alUTHI OT KOPPO3UHU. DJIEKTPOJIN3 PACIUIABOB M BOJHBIX PACTBOPOB JICKTPOIUTOB.
3axonsl Dapanest.

8. OO0mme cBOWCTBA METAUIOB M WX coeauHeHuid. OOmmas XapaKTepuCTHKa
MeETajIoB. MeTaindeckas CBs3b. 3aBHCHMOCTh CBOMCTB METAJUIOB OT HUX IIOJIOKCHUS B
nepuoauueckoit cucreme sneMeHToB .M. Menneneea. HaxoxaeHue MeTamioB B IPUPOJE.
Munepansl U pyasl. Knaccudukanuss munepasnoB. IIpoMblnuieHHbIE CHOCOOBI MOTYYESHHS
METAJUIOB: MUPOMETAJUTYPrUYECKU, TUAPOMETAILTYPTrUYECKUNA, AJIECKTPOMETAILTYPTrUUEeCKUM.
du3nyeckue W XMMHYECKHE CBOMCTBA MeTaioB. VX OTHOIIEHHME K HeMeTallaM, BOJE,
mejo4yaM, KHCJIOTaM, CMecSIM KHCJIOT. M3MeHeHue KHCIOTHO-OCHOBHBIX, OKHCIUTEILHO-
BOCCTAaHOBHUTEJIBHEIX CBOMCTB BAXKHEHIIIMX COCTUHCHHI METAILIOB.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OHUJIeTa
TI'PO3SHEHCKHNM T'OCYJAPCTBEHHBIN HE®TSIHOM
TEXHUYECKHUHN YHUBEPCUTET
HNucTuTyT HepTH M rasa
BUJIET Nel
Jucnunimnna: «XUMHD»
Cemectp: Il
1. HazoBuTe crieayronue COeIMHCHYS, HAMMIITUTE YPABHCHUS AUCCOIUAINH, TPUBEINTE TpaduuecKue
dopmyiiel 3tux coenunenuit Ni(NOz)2, Mg(OH)2, RbOH, KHCO:a.

2. Hamummwure ypaBHEHUS! BO3MOXKHBIX PEaKIIUil B HOHHO-MOJICKYJIIPHOM BHJIE:

RbOH + Ni(OH), — KOH + Pb(NO3), —

CsOH +H.S03 — NaOH + N20s —
3. MeromoM DSIEKTPOHHOrO OajlaHca COCTaBbTE YpPaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii:

Nal+NalO3+H2SO04= 12+Na>S04+H20
MnO2+NaBiOz+HNO3 = HMnO4+Bi(NO3)3+NaNO3z+H.0

«YTBEPXJIAKO»
« » 202 e 3as. kagheopoii /1.3. Maznaes

7.3. Tekyuii KOHTPOJIb
3agaHus Ui BBIIOJHEHHS J1a00paTOpHBIX paboT

Jlabopartopnast pabota Ne 1. IlomydyeHue u CBOMCTBA OCHOBHBIX THAPOKCHIOB.
JlaGopatopnas pabora Ne 2. ITomyuyeHue u cBoiicTBa aM(pOTEPHBIX THAPOKCHJIOB.
Jlabopartopnast pabora Ne 3. XuMuueckure CBOMCTBO KUCIIOT.
JlaGopatopHnast pabota Ne 4. [lomydyeHue u cBOICTBa CpEeAHUX COJIEH.
Jlaboparopnas padota Ne 5. MoHHO-MONIEKYJIsIpHOE YpaBHEHHE.
Jlaboparopnas pabota Ne 6. TlomydeHue u CBOMCTBa OCHOBHBIX COJICH



7.4. Onucanue nMoka3arejeid 1 KpuTeprueB OLCHUBAHUSI KOMIIETEHIMH HA Pa3JIMYHBIX dTanax ux (pOpMUpPOBaHMS,

OIIMCAHHUE HIKAJIbI OICHUBAHUA.

Taoauua 6
IlnanupyemMblie pe3yJibTaThbl Kputepuu onneHBaHus pe3yJbTaTOB 00YUeHHS HaumenoBanmne
0CBOEHHSI KOMIIETEHITUH MeHee 41 6aj110B 41-60 0a10B
HO) HO) (xopoo) (0OTJIMYHO)

OIIK-1 CnocofeH pemiaTh NPpUKJIAHBIE 321241

CTPOMTEJIBLHOM OTP

aCJ/Iiu, UCIT0JIB3YyH TCOPUIO U METO/IbI (l)yH)IaMeHTaJII)HbIX HayK

3HATh: - OCHOBBI XUMHH, Pu3ukH, | OparmMmeHTapHbIC Henonueie CdopmupoBannsie | ChopmupoBaHH
YKOHOMHUYECKON TEOPHUH; 3HAHUS 3HAHUS , HO coziepKaliue | bie 1. Buner ua 1 py6exuyio
OTJICIbHbIE
npo6ens 3HaHus | CHCTEMATHIECKUE arrecTanuo
2. buner Ha 2 pyOexHyt0
YMmerb: - pewmath craHaapTHbeie | Yactuunbie ymenusi | Hemnomnnbie Ymenus nonusie, | ChopmupoBanu aTTECTALHIO
npoecCHOHANIBHBIC — 3aladdl ¢ yMEHUS JIOTTY CKAIOTCsI bIC 3. Bompoch! K 1a60paTopHbIM
IPUMEHEHHUEM HeOOoJIbIINe yMeHHA —
€CTECTBEHHOHAYYHBIX u OIIMOKHU
OOIIEMHKEHEPHBIX 3HAHUH, 4. Tembi pedeparos
METOJIOB MATEMATHIECKOTO 5. DK3aMeHAIMOHHBIN OHMIIEeT
aHaIM3a U MOJICTTUPOBAHUS;
Baagers: - Teopermueckoro u | YactuuHoe Binanenue |Hecucrematmueck B YcenemHoe u
SKCHEPUMEHTAIBHOTO HaBbIKAMH 0€ MPUMEHEHHE |CUCTEMAaTHYECKOM |CHUCTEMaTUYECKOe
WCCJICIOBAHUS 00BEKTOB HaBBIKOB MIPUMEHEHUHN MIPUMCHCHHE
npodeccuoHaNbHOM HaBBIKOB HABBIKOB
JeSTeTLHOCTH. JTOTTY CKAIOTCsI

po6esbI




8. Ocobennoctn peaim3anui JUCHUIUIMHBI AJd HWHBAJUIOB M JIMI ¢ OrpaHMYCHHBIMH
BO3MOXKHOCTAMH 310POBbS

Jns  ocyuiecTBieHHs] MPOLEAYp TEKYLIEro KOHTPOJIS YCIHEBAeMOCTH U IMPOMEKYTOUHON
aTTecTaluy 0OyYarOUINXCs CO3/1aHbl (DOHIBI OLEHOYHBIX CPEJICTB, alalTHPOBAHHBIC JII MHBAJIHIOB U
JUI] ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS U TIO3BOJISIOLIUE OLEHUTH TOCTHXKEHHE HMU
3aIlJJaHUPOBAaHHBIX B OCHOBHOM 00Opa30BaTEeNbHOW IMPOrpaMMe pe3yJIbTaTOB OOyYeHHUs U YpPOBEHBb
c(OpMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asdBIEHHBIX B 0Opa3zoBaTenbHOM mporpamme. Dopma
NPOBEICHUS TEKyILIeW aTTecTaluu JUIs CTYJCHTOB-MHBAJIUIOB YCTaHABIMBACTCA C Y4YETOM
WHAUBUAYAIBHBIX NMCUXO(MU3NYECKUX OcoOeHHOCTel (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO Ha
KoMIIbIOTEpe, B (hopme TecTupoBaHUs U T.1.). Ilpu TecTupoBanuu i caabOBHIAIIMX CTYJCHTOB
UCIONIB3YIOTCS (POHJIBI OLIEHOUHBIX CPEACTB C YKpYMHEHHBbIM mmipudToM. Ha sk3ameH mpurnamiaercs
COIIPOBOXKIAIONINKM, KOTOPBI 00ecrneumBaeT TEXHUYECKOE COIMPOBOXKICHHE CTyAEHTy. llpum
HEOOXOJUMOCTH CTYJIEHTY-UHBAJINAY MPEIOCTaBISETCS JOMOJHUTEIBHOE BpeMs ISl HOJArOTOBKHU
oTBeTa Ha 7k3aMeHe (winu 3adere). OOyyaromuecss ¢ OrpaHUYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBbS U
oOydaromuecss WHBaJIWAbl OOECHEUMBAIOTCS TI€YaTHBIMM M DJIEKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcamu (mporpaMmbl, ydeOHBIC IOCOOMS I CaMOCTOSITEIIBHOH paboThl M T.I.) B ¢opMax,
aJIaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCHPUATHS WH(OPMALIUU:

1) [1st UYHBAJMOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsSI 10 3PEHHIO:

- A8 cJembIX: 337aHus JUIS BBIIOJIHEHUS HAa CEMUHApax M MPaKTUYECKUX 3aHATUAX
opopmisitoTcst  penbedHO-ToYeuHbIM IpudToM bpaiiins uam B BUAE AJIEKTPOHHOIO JOKYMEHTA,
JIOCTYITHOT'O C MOMOIIbIO KOMIIBIOTEpPA CO CHELHATIU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIIEUEHUEM IS
CJIETIBIX, TUOO 3aUNTHIBAIOTCS ACCUCTEHTOM; MMCbMEHHBIE 33/1aHUS BBIIIOJHAIOTCS Ha OyMare peibedHo-
ToueuHbIM ImpudToM bpaiinsg uaM Ha KOMIBIOTEpE CO CHENHATM3HPOBAHHBIM IPOTPAMMHBIM
oOecrieueHreM Ui CJENbIX JIMOO HaTUKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS [JIsl BBIOJIHEHUS
3aJaHusI TIPU HEOOXOAMMOCTH TPEIOCTABIISIETCS KOMILIEKT MMCHbMEHHBIX MPUHAIICKHOCTEH 1 Oymara
JUIsT TIMChMa  pernbedHO-ToueyHbIM 1mipudToM bpaiing, kommpioTep €O  CleIUATM3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYEHUEM ISl CIIEIBIX;

- 1JIsl cJIadoBMASIIIMX: 00ecTeunBaeTCsl MHANBUIYaIbHOE PABHOMEPHOE OCBEILLIEHUE HE MEHee
300 mrokc; oOydaromuMmcsi ISl BBIIIOJIHEHUS 3aJaHusl MPH HEOOXOIUMOCTH TPEIOCTaBISETCS
YBEITUYHMBAIOIIEE YCTPONCTBO; BO3MOXKHO TaKXK€ HCIOJIb30BAaHWE COOCTBEHHBIX YBEITUUMBAOIINX
YCTPOMCTB; 3aAaHUS JIs BHITIOTHEHUS 3aJaHUi 0(OPMITSIFOTCS] YBETTUYEHHBIM HIPHPTOM;

2) U1 UHBAJIMJIOB U JIWIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS MO CJIYXY:

- AJISl TJIYXHMX M cj1adocjabplmammnx: odbecrneynBaeTcsi HATU4YKMe 3ByKOYCHIIMBAIOIIEH anmnapaTypsl
KOJUICKTUBHOTO  TIOJIb30BaHUA, TPH  HEOOXOAMMOCTH  OOYyYarOmUMCS  TMPEJOCTABIISICTCS
3BYKOYCWJIMBAIOIIAasA amnmnaparypa HWHAWUBUAYAJIBHOI'O IIOJIB30BaHUA; MPCAOCTABIAIOTCA YCIYTU
CYpIOIEPEBOIUMKA;

- A CJENOIIyXHX JIOIyCKaeTcs MPUCYTCTBUE aCCHCTEHTA, OKAa3bIBAIOLIETO YCIYTH
TUdIOoCYpoNepeBoUMKa (IIOMUMO TpeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO ISl CIEMbIX WU
TIIyXUX);

3) nans nUIl ¢ TSDKETBIMUA HapyLICHUSIMH PEYHd, TIYXHUX, CIa00CHbIAINX JEKIUH U CEMUHAPHI,
IPOBOJUMBIE B YCTHOM (popMe, MPOBOAATCS B MUCBMEHHOH (popme;

4) 711 MTHBAJIKJIOB U JIULL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI, HMEIOIINX HAPYILIEHUS
ONOPHO-ABUIATEJILHOI'O annapara:

- JJIA JIMI C HapyIIEHUSMHU OIOPHO-JBUTaTeNIbHOTO allapara, HapyLIEHUSIMU JBUTATEIbHBIX
(GYHKIMH BepXHHUX KOHEYHOCTEH MM OTCYTCTBHEM BEpPXHHUX KOHEYHOCTEH: NMHUChMEHHBIC 3aJaHUs
BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CIEUUATM3UPOBAHHBIM TMPOTPAMMHBIM O00€CIIEUeHHEM WIIN
Ha/IMKTOBBIBAIOTCS] ACCHCTEHTY; BBIIIOJHEHHE 33/1aHUH (T€CTOB, KOHTPOJIBHBIX padoT), IPOBOUMBIE B
nUChbMEHHOU (hopMe, IPOBOJATCS B YCTHOM (popMe ImyTeM oripoca, 6eceibl ¢ 00yUJaroummcs.



9. Y4eOHo-MeTOoAMYECKOE H HH(POPMALIMOHHOE o0ecTedeHue JUCIUIIMHBI

9.1.JIuteparypa

1.bontpomerok B.B. OOGmias xumust [D7AeKTpoHHBIA pecypc]: yueOHoe mocodue/ bonrpomerok
B.B.— DnekTpoH. TeKCcTOBbIe NaHHbIe.— MuHCK: Bpmmiimas mkona, 2012.— 624 ¢.— Pexum
nocrtyma: http:// www.iprbookshop.ru/20236.html.— SBC «IPRbooks»

2.bontpomerok B.B. OOmiast xumus [DNEKTpOHHBINA pecypc]: mocodue i MOATOTOBKH K
[EHTpAIM30BaHHOMY TecTupoBaHuto/ bontpomerok B.B.— DnekTpoH. TeKkcToBBIC HaHHBIE.— MMHCK:
TerpaCucremc, 2012.— 191 ¢.— Pexwum poctyma: http://www.iprbookshop.ru/28157.html.— D5BC
«IPRbooks»

3.AnapueB A.M. O6mas xumus. COOpPHUK 3aJaHUil C HpPUMEpPaMHU pEIIeHUH [DIeKTpOHHBIN
pecypc]: yuebnoe mocobue/ AmapueB A.W., Adponmna JI.U.— DIeKTpOH. TEKCTOBBIC ITaHHbBIC.—
HoBocubupck: HoBocuOupckmii rocynapcTBeHHbIH TexHuueckuili yHuepcuter, 2013.— 119 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/44673.html.— 3BC «IPRbooks»

4.AbpambraeBa H.JI. [Ipaktukym mo oOrmieir Xxumun [IIeKTpOHHBINA pecypc]: yueOHoe mocodue/
AbpambrueBa H.JI., AsueBa JI.M., Apxanrensckas O.B.— DnekTpoH. TeKCTOBbIE TaHHBIE.— MOCKBa:
MOoOCKOBCKHI TOCYIapcTBeHHBIN yHuUBepcuteT uMeHH M.B. JlomonocoBa, 2005.— 336 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/13106.html.— DBC «IPRbooks»

5.Tuxono ['.Il. O6mas xumusa. Yacte | [DnekTpoHHBIH pecypc]: ydueOHOe mocobue yis
CaMOCTOSTENbHOM MOATOTOBKU cTYAeHTOB/ TuxoHoB I'.I1.— DnekTpoH. TekcToBbIe JaHHBIe.— MOCKBa:
MockoBCKasi TOCYJIapCTBCHHAsI akaJleMusi BOJHOTO TpaHcmopTa, 2006.— 192 ¢.— Pexum mocrymna:
http://www.iprbookshop.ru/46291.html.— 5BC «IPRbooks»

6.BepOunkass H.M. OOmas xumus «KOMIUJIEKCHbIE COEIUHEHUS» [DJIEKTPOHHBIA pecypc]:
MeToaudeckue ykazanusi/ BepOunkas H.M.— DnektpoHn. TekcTtoBble naHHble.— OpeHOypr:
OpenOyprckuili rocynapcrBeHHbli yHuepcuter, ObC ACB, 2005.— 17 c¢.— Pexum pgocryna:
http://www.iprbookshop.ru/51602.html.— 5BC «IPRbooks»

DJIEKTPOHHbIE U HHTEPHET-Pecypchl

1. Ba3a tepmoamHamMuyecKuX AaHHBIX hitp://webbook.nist.gov/chemistry/;

2. baza TepMommHaMHUYECKMX KOHCTAHT YUCTHIX BemecT —http://cea.gre.nasa.gov/;

3. TepMommHamMuuYecKHe CBOWCTBA HMHIWUBHAYalbHBIX BemecTB. CrmpaBouHoe wuinanue /B.II.
['mymko (OTBETCTBEHHBIN pemakTop) — http://www.chem.msu.su/rus/tsiv/;

9.1. Meroauueckne yka3aHUs IO OCBOCHUIO JTUCITUTUTAHBI X IMHUS

10.MaTepHaﬂbHO-TeXHI/I‘IeCKOC odecneyeHnue AUCHUIIJINHBI

10.1. B yueOHOM mporiecce AJisi OCBOCHHS TUCIUIUTAHBI UCTIOIB3YIOTCS CIAEAYIOIINE TEXHUIECKHE
CpeICTBa:

-XUMUYecKast JabopaTopusi, XHMUYECKHE PEaKTUBBI,

-KOMIIBIOTEPHOE M MYJIbTHUMEIUIIHOE 000pynoBaHME (HA JIEKIUAX, JUISI CAMOKOHTPOJIS 3HAHUN
CTYJE€HTOB, Ul 00€CIIeYeHHsI CTYI€HTOB METOANUYECKUMH PEKOMEHIAIIUsIMU B 3JIEKTPOHHOHN (opme);

-puOOpPBI U 000pYyIOBaHUE YIeOHOTO Ha3HAUYEHUs (TIPU BHIMIOJTHEHUH J1ab0paTOPHBIX padoT);

[IporpaMMoil UCHUIUIMHBI TMPEAYCMOTPEHO HCIOJIb30BAHUE COBPEMEHHBIX MPOTPAaMMHBIX
KOMIIJIEKCOB U TEXHOJIOTHH A1t 00paboTku pesynsratoB HUPC.

11. lonosiHeHHMs1 ¥ U3MEHEeHUsI B paboyeii mporpaMMe Ha yuyeOHbIN roa

JlononHeHus ¥ M3MEHEHHs B paboune MpOrpaMMBbl BHOCATCS €KETOIHO Nepesl HauyaloM HOBOTO
yuebHoro rojna nmo Qopme. M3mMeHeHus DOMKHBI OQOPMIIATHCS TOKYMEHTAJIBbHO U BHOCSITCS BO BCE
YYTEHHBIE DK3EMILISAPBI.


http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/

puioxenne
Metoanyeckue yKa3aHusl 10 OCBOCHHI0 THCHMUILINHBI
«XHMUD

1. Metoanyeckue yKa3zaHusl JJIsi O0Oy4YAIOIIUXCH MO IJIAHUPOBAHMIO W OPraHU3ALMHU
BpeMeHH, He00X0AUMOrO0 /1Jisl 0CBOEHHS M CUHUILIUHBI.

W3ydyeHune peKoMeHyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpamMmoi AMCLUUILINHBI, €€
CTPYKTYPOH M COAEp)KaHUEM pa3/enoB (MomayJiei), (GOHIOM OIEHOYHBIX CPEICTB, 03HAKOMHUTHCS C
y4e0HO-METOINYECKUM U HH(POPMAIIMOHHBIM 00eCTIeueHUEM AUCHIUILIINHBIL.

I[I/ICHI/IHJ'II/IHa «XUMHS» COCTOMT U3 5 CBA3aHHBIX MCKIY c00010 TEM, O6CCHC‘II/IB3IOH_[I/IX
MMOCJICAOBATCIIbHOC U3YUYCHUC MaTCpHraia.

OOyueHue 1o TUCHMITIMHE « XUMUS» OCYIIECTBISETCS B CIEAYIOUINX (hopMmax:

1. AynutopHble 3aHATHS (JCKIUH, JIAO0OPATOPHBIE).

2. CamocrosiTenbHas pabora CTyJEHTa (moaroroBka K JEKIUSM,
naboparopHbeiM/pedepaTam, U UHBIM (popMaM MUCBMEHHBIX PabOT, BBHIMOJIHEHHE aHAllM3a KEWCOB,
WHJIUBUTyaIbHAs KOHCYJIBTAIUS C TIPETO/IaBaTeieM).

3. WuTtepakTuBHBIE (OPMBI MPOBEACHUS 3aHATUN (KOJIOKBUYM, JIEKIHS-TUCKYCCHS,
IPYNIIOBOE pelIeHHe Keiica u Ap.(hOpMBI).

Y4eOHblIif MaTeprall CTPYKTYPHUPOBAH U U3YUYEHHE IUCHUIUIMHBI TPOU3BOIUTCS BTEMAaTHUYECKOU
nocnenoBarenbHocTH. Kaxaomy j1a0opaTOpHOMY 3aHATHIO M CAMOCTOATEIbHOMY H3YUYEHMIO
MaTepuana NpealIecTByeT JeKUus Mo JaHHoW Teme. OOydaromuecss caMOCTOATENbHO MPOBOIST
MPEABAPUTEIIbLHYI0 TIOJATOTOBKY K 3aHSTHIO, MPUHHUMAIOT AKTUBHOE M TBOPYECKOE Yy4YacTHE B
00CYXJIEHUH TEOPETUUYECKHX BOIMPOCOB, pazdope MpoOJIEMHBIX CUTyallMd M TMOHMCKOB IMyTeHl HuX
pemieHusi. MHorue mpoOJeMbl, H3y4yaeMble B Kypce, HOCSIT JHUCKYCCHOHHBIA XapakTep, 4UTO
IpeJoiaraeT MHTEPAKTUBHBINA XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MTPUMeEpax.

Onucanue nocnea0BaTeIbHOCTH IeUCTBUI 00yUaroerocs:

HpI/I HU3YUYCHUU KypcCa CJICAYCT BHHUMATCIBHO CIYHIATh MW KOHCICKTUPOBATH MaTCpHall,
W3JIaraeMbIii  Ha AYJUTOPHBIX 3aHATUAX. HHSI €r0 TIOHUMaHUA W KAYCCTBCHHOI'0 YCBOCHHA
PCKOMCHAYCTCA CIICAYIoIIas mocCjIeaA0BATCIbHOCTD ,HCI>'ICTBHI>’II

1. [Tocne oxoHYaHHs y4eOHBIX 3aHSATHH JUIS 3aKpEIUICHHsI MaTepuasia IPOCMOTPETh U
0o0ayMaTh TEKCT JIEKIMM, IPOCIyIIaHHON CEerojiHs, pa3odpaTh paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. [Tpy MOArOTOBKE K JIEKLIUH CIEAYIOLIETO AHS OBTOPUTh TEKCT MPEIbIIYIIeH JIeKIUH,
HOJyMath O TOM, Kakasi MokeT ObITh ciieayromas tema (10 - 15 munyT).

3. B Teuenue Henenu BBIOpATh BpeMs sl pabOTHI C JUTEpaTypol B OmOmmMoreke (1o
lyacy).

4. [Tpu monroToBke K 1a00pPaTOPHOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TOHSTHS IO TEME,

U3y4uTh IpuUMepsl. Pemnas KOHKpETHYIO CUTYaLUIO, - IPEABAPUTEILHO MOHATh, KAKOH TEOPETUYECKUN
Mateprajl HY>KHO WCIIOJIb30BaTh. HaMeTHTh TIaH pemieHus, monpoOoBaTh Ha €ro OCHOBE PEIIUTh
nabopaTopHble pabOoThI.

2. MeToauueckne ykazaHus o padore o0y4aomuxcs BO BpeMsi MPOBeAeHNUs JeKIMii.

Jlexuum garT 06yanOH_[I/IMC$I CUCTCMATU3UPOBAHHBIC 3HAHUA 110 JUCHHUIUINMHE, KOHICHTPUPYIOT
UX BHMMAaHHE Ha HauOoJiee CJIO0KHBIX M BaKHBIX BOITpoOCax. Jlexum OOBIYHO H3JIAraroTCsl B
TPAAULIUOHHOM UJIK B HpO6JlCMHOM CTHUJIC. I[J'I}I CTYACHTOB B OOJIBIIIMHCTBE CJIy4acB B HpO6JICMHOM



ctuie. ITpobneMHbI CTHIIB TO3BOJISIET CTUMYJIUPOBATh AKTUBHYIO MO3HABATENBHYIO JIEATEIBHOCTh
o0yyaromuxcs U UX MHTEpPeC K AUCHUIUIMHE, (OPMUPOBATHTBOPUYECKOE MBIIIJICHUE, pUOeraTb K
IPOTUBOIIOCTABJIEHUSIM M CpPaBHEHUSAM, JienaTh OOOOIIEHUs, AaKTUBU3MPOBATH BHUMAaHUE
00yYaromuxcs MyTeM MOCTAaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHAYETCs BECTH KOHCIIEKTUPOBaHHE Yy4eOHOro
Mmarepuaia, o0paiiare BHUMaHHEe Ha (OPMYIMPOBKH M KAaTErOPUH, PACKPBIBAIOUINE CYTh TOTO HIIU
UHOTO SIBJICHUS, WU IPOLECCOB, BBIBOJBI U IIPAKTUYECKUE PEKOMEHIALIUH.

KoHcnekT nekuuu jydiie moapa3feNiaTh Ha MyHKThI, COOMI0Jas KPacHyl0 CTPOKY. DTOMY B
0OJIBIION cTereHr OYAyT ClTOCOOCTBOBATH BOMPOCHI IUIAHA JICKIUHU, TIPEIOKCHHBIE TPETOIaBATEISIM.
Cnenyer oOpamaTh BHUMaHHME Ha aKIEHTHI, BBIBOJbI, KOTOPHIE JEJAaeT IpernojaBaTesib, OTMeYast
HanbOosee BaKHBIE MOMEHTHI B JIGKIIMOHHOM MaTepuaje 3aMCUaHHSIMH «BaXXHO», «XOPOIIO
3alIOMHUTH» W T.I. MOXHO Jenarh 3TO W C TMOMOIIBIO PA3HOIBETHBIX MAapKEPOB HWIIH PYyUEK,
MOYEPKUBAsi TEPMHUHBI U OTIPEICTICHUSI.

[lenecoobpa3no pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpallleHHH, a00peBUaTyp U CUMBOJIOB.
Opnako npu ganbpHeiel paboTe ¢ KOHCIEKTOM CHMBOJIBI JTy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMU JJIsI
6I)ICTpOFO SPUTCIIBHOI'O0 BOCIIPHUATUSA TCKCTA.

PabGoras Hajg KOHCHEKTOM JEKUUH, HEOOXOAMMO HCIOJb30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATYPY, HO U Ty JIUTEPATYPy, KOTOPYIO AOMOJTHUTEIBHO PEKOMEHI0BAN MpernoaaBaTeib. IMeHHO
Takas cepbe3Has, KpOMOTiHBas padoTa ¢ JEKIMOHHBIM MaTEpUajOM IO3BOJHUT TIyOOKO OBIAACTh
TEOPETUUECKUM MaTEPHAIIOM.

Temaruka nekuuii gaercs B paboueil nporpamme JIUCHUIUIMHBIL.
3. MeToanyeckue yKazaHus 00y4arouuMcs 10 NOAT0TOBKe K JIA00PATOPHBIM 3aHATHSIM.

Ha y1aG0paTopHbIX 3aHATUAX NMPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXIEHUM KOHKPETHBIX
CHUTYaIIHii, CIIOCOOHOCTh Ha OCHOBE TOJYYECHHBIX 3HAHUN HaXOAUTh HanOoee 3(h(heKTUBHBIE peIIeHUs
IIOCTaBJIEHHBIX MPOOJEM, YMETh HAXOAWTh IOJIE3HBIH JOMOJHUTEIbHBIN MaTepuan Mo TeMaTHKe
3aHATUH.

CryneHTy peKOMEHIyeTCs CIeqyIoIas CXeMa MOArOTOBKY K CEMUHAPCKOMY 3aHATHIO:

1. O3HakomyIeHME C TUTAHOM  JIaOOpaTOPHOTO  3aHATHS, KOTOPBIM  OTpaxkaeT
coJIep>KaHue MPEITI0KEHHOM TEMBI;

2. [IpopaboTaTh KOHCTIEKT JICKITUH;

3. [TpounTtats UTEpaTYPYy.

B mporuecce moAroToBKM K MpakTUUYECKUM 3aHATHAM, HEOOXOAUMO 00paTuTh 0COOOEBHUMAaHUE
Ha  CaMOCTOSITEJIbBHOE W3Y4EHHME PpEKOMEHJOBAaHHOM swureparypsl. Ilpm Bcell  mosiHOTE
KOHCIIEKTUPOBAHUS JIEKIIMU B HEW HEBO3MOXKHO M3JIOKUThH BECh MaTepUal U3-3a IUMUTA ayJUTOPHBIX
yacoB. [loaTomy camocTosiTenpHas paboTa ¢ y4yeOHUKaMH, y4E€OHBIMM I1OCOOMSMHU, HAy4HOI,
CIPaBOYHOM JTUTEPATypOM, MaTepuaiaMu Mepuoguieckux u3aanuii u MHrepHera sBisercs Hanbosee
3¢ (PEeKTUBHBIM  METOJOM TOJYYEHHUS JIOTOJHUTENBHBIX 3HAaHUHM, TO3BOJISIET 3HAYUTENIBHO
aKTHBU3MPOBATH TPOIECC OBNaFeHUs WH(OpMalmen, crnocoOcTByeT 0Oojee TiyOOKOMY YCBOCHHIO
U3y4aeMoro marepuaina, GOpMHUPYET y CTYJEHTOB OTHOLIEHHE KKOHKpETHOH mpobieme. Bce HOBbIe
MOHATHUS MO U3y4aeMoll TeMe HEeoOXOAMMO BBIYUYHUTh HAM3yCThb M BHECTH B TJIOCCAPUM, KOTOPBIH
1esiecoo0pa3Ho BECTH € CaMOro Havasla 3y4eHus Kypca;

4, OTBeTUTH Ha BONPOCHI TJIaHA JIA0OPATOPHOTO 3aHATHS;
5. BrmogHUTE TOManIHee 3aJaHue;
6. [Tpu 3aTpyaHeHUSX CHOPMYITHPOBATH BOIIPOCHI K MPETOaBaTeNIO.

P C3yJIbTaT Takoi pa6OTBI HAOJIKCH MTPOSABUTHCS B CIIOCOOHOCTHU CTyACHTA CBOGOIIHO OTBCTUTH Ha



TEOPETUYECKHE BOIMPOCHI MPAKTUKyMa, BBICTYNAaTh U Yy4acTBOBATh B KOJUIEKTMBHOM OOCYKIIEHUU
BOIIPOCOB M3y4aeMOU TEMbI, IPABUJILHO BBIIIOIHATH MPAKTUUECKHE 33/IaHUs U UHBIE 33JJaHUs, KOTOPbIE
naroTcs B GOHJIEe OLIEHOYHBIX CPEJICTB AUCIUILTUHBIL.

4. MeToauuecKkue YKazaHus Oﬁy‘laIOIIII/IMCﬂ 0o opranusanuun CaMOCTOATEIbHOM paﬁoTLI.

Llenb opraHu3anuu CaMOCTOSATEIBHONW PabOTHI MO MUCHUIUTHHE «XUMUS) - 3TO yriayOJieHue u
pacIIMpeHne 3HaHWM B 00JlacTH XUMHH, (HOPMHPOBAHHE HABBIKA W HMHTEpPECAa K CaMOCTOSTEIbLHOMN
IO3HAaBaTEJIbLHOU AEATEIbHOCTH.

CamocrosiTenbHas paboTa 00y4aromuXcs SBJISETCS BAXHEHIITUM BUJIOM OCBOCHHSICO/ICPKAHUS
JMCIATUTMHBL, TIOJTOTOBKY K TIPAKTUYECKUM 3aHATHSAM U K KOHTPOJIbHOU padoTe. Croja xe OTHOCITCS
U CaMOCTOATENIbHOE YIIIyOJeHHOe u3ydeHne TeM jauciuiuinebl. CamocrosarenbHas paboTta
npeCTaBisieT co0Oi MOCTOSHHO JCHCTBYIOIIYID CHCTEMY, OCHOBY 00Opa30BaTELHOTO IMpolecca U
HOCHT UCCJICJIOBATEIILCKAN XapaKTep, YTO TMOCTYXHUT B OyIylIleM OCHOBAaHWEM /i HAIMCAHHS
BBIITYCKHOW KBaTH(PHUKAIMOHHON pabOThI, MPAKTHYECKOTO IPUMEHEHHUS TIOTYYCHHBIX 3HAHHH.

Opranu3zaiys caMoCTOSITENbHOM paboThl 00yUarOIUXCsl OPUEHTUPYETCS Ha aKTUBHBIE METObI
OBJIQJICHUSI 3HAHUSIMM, pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, mepexoJ OT MOTOYHOro K
VHAUBUAYAIU3UPOBAHHOMY O0YUYEHHIO, C YUETOM NOTPEOHOCTEN U BO3MOXHOCTEHN JINYHOCTH.

HpaBI/IJII)Haﬂ opranus3anusa CaMOCTOATCIbHBIX yq€6HI)IX SaHﬂTHﬁ, X CHCTCMAaTU4YHOCTBD,
uenecoo6pa3Hoe IIJIaHUPOBAHHEC pa6oqer0 BPEMCHHU IIO03BOJIACT CTYACHTAM pPAa3BUBATb YMCHHA U
HaBbIKM B YCBOCHHUH U CHUCTEMATU3allUU HpI/I06peTa€MBIX 3HaHI/H\/JI, o0ecreynBaTh BEICOKUM YPOBCHDb
yCII€BaA€MOCTHU B ICPUO[J O6y‘leHI/I${, IMOJIYYNTb HABbIKU IMOBBIIIICHU HpO(i)eCCI/IOHaHBHOFO YPOBH:I.

[logroroBka K NPaKTHYECKOMY 3aHSATHIO BKJIIOYAeT, KPOME IPOPA0OTKH KOHCIEKTa |
MMpE3CHTAaluU JICKIIMHU, ITOMCK JIMTCPATYPhbI (HO PECKOMCHAOBAHHBIM CIIMCKaM M CaMOCTOﬂTeJII)HO),
HOATOTOBKY 3aroTOBOK JUIS BBICTYIUIGHHH II0 BOIIPOCAaM, BBIHOCHMBIM JUI OOCYXIEHHS II0
KOHKpCTHOI\/JI Teme. Takme 3aroTOBKH MOT'YT BKJIIOYAaTb LIHUTAThI, (baKTLI, COITOCTABJICHUC PA3JIMYHBIX
NO3UIMHA, COOCTBeHHBIE MbIcTH. Eciam mpoOrnema 3amHTEpecoBaiga 00y4aromerocsi, OH MOXKET
MOJrOTOBUTH pedepar U BHICTYIUTh C HUM Ha IPAKTHUYECKOM 3aHATHM. [IpakTHueckoesansrue - 3710,
Ipex/ie BCEero, MUCKYCCHUs, OOCYXJIEHHE KOHKPETHOW CHUTyallMH, TO €CTh NpEANoJiaraeT yMeHHe
BHUMATCJIbHO CIIyHIAaTh YJICHOB MaJIoun TpyHaIibl 1 MOJACpATopa, a TAKIKE CTApaTbCd BbICKA3aTh CBOC
MHEHHE, BbICKa3bIBaTh COOCTBEHHBIE MJIEH U MPEUIOKEHUS, YTOUHATHH 33J]aBaTh BOIPOCH! KOJUIEraM
10 00CYX/IEHUIO.

[Tpy moAroToBKE K KOHTPOJILHOM paboTe 0Oydaroluiics AOIKEH MOBTOPSTH HPOMICHHBIH
MaTepuail B CTPOTOM COOTBETCTBMM C Yy4e€OHOW MpOrpaMMOM, MCIONb3Yysl KOHCIEKT JIEKIMH Hu
JUTEpaTypy, PEKOMEHJIOBaHHYIO IpenoaaBaresneM. [Ipy HE0OXOAMMOCTH MOXHO OOpaTUThCS 3a
KOHCYJIbTallUEN U METOINYECKON OMOIIBIO K IIPETOJaBaTENIO.

CamocTrosTenbHas paboTa peanu3yercs:

- HETIOCPEJICTBEHHO B MpOIecce ayTUTOPHBIX 3aHIATUN - Ha JICKIHSX, MPAKTHICCKUX
3aHATHUSAX;

- B KOHTAaKTE€ C MpEIoJaBaTelieM BHE PAMOK pACIHCaHUS - Ha KOHCYJBTAIUSAX II0
y4eOHbIM BOIpPOCAM, B XOJ€ TBOPYECKHUX KOHTAKTOB, NpPU JMKBHJALHMH 33J0JDKEHHOCTEH, mpu
BBITTOJIHEHUH WHAWBUYaITbHBIX 3aJ[aHAN H T.JI.

- B Ombnuoreke, 70Ma, Ha Kadeape NMpH BBIMOJIHEHUH OOYydalomMMCS Y4eOHBIX H
NPaKTUYECKHUX 3a/1a4.

Bunpsr CPC u kputepun oLieHOK

(o 6amnpHO-periTunTroBOi cucteme [ THTY, CPC onenuBaercs B 15 6anioB)



1. Pedepar

Tembl A1 caMOCTOSITENIbHOM paboThl MpoONMUCaHbl B pabodeil MmporpaMMe JAUCHUILTUHBL
O} PeKTUBHBIM CPEICTBOM OCYILIECTBICHHUS OOYYarOIIMMCSI CaMOCTOSATEIbHOU pPalOThI SIBISIETCA
AIIEKTPOHHAsT WH(POPMALMOHHO-00pa3oBaTeibHas CpeAa YHHUBEPCUTETa, KOTOpas oOecleyrBaeT
JOCTYN K y4eOHBIM IUTaHaM, padO4yuM MporpamMmaM JUCIHUIUIMH (MOAYJeH), MPaKkTUK, K U3JaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocTaBuTEIb:

/
Homuent kad. «O01mas 1 HeopraHu4eckas XuMus cm C. IlI. Mynanosa

COI'VTIACOBAHO: /

3aB. kad. «O01mas u HeoOpraHUIeCKask XUMUSDY J.3.MarnaeB

3aB. Beimyckaromieit kad. « TCII» C-A.1O. MyprazaeB

S~
Hupextop JIYMP g M.A. MaromaeBa



