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AHHOTAIUA

JuctumnnuHa «XUMHUsS» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO 0OPa30BaHUS
0  HampaBJIeHWIO  moAroToBkw/  crenumanbHOocTH  13.03.02  «OnekTposHepreTka
ANEKTPOTEXHUKA» HAMPaBICHHOCTH «DIEeKTpoMexaHukay. [luciumninna peanusyercs kadenpoii
«Ne31».

JucuuiuinHa HaueneHa Ha (POpMUPOBAHUE Y BBIITYCKHUKA CISIYIOIINX KOMIETEHIIUIH:

[IK-2 «CrnocoOHOCTH ydYacTBOBaTh B IUIAHMPOBAHUM, TOJATOTOBKE, 00paboTKe
pe3yJIbTATOB HKCHEPUMEHTOB U KOHCTPYHUPOBAHUU KOMIIOHEHTOB 00BEKTa MpOo(ecHruoHaNbHOM
JESATEIIbHOCTUI

Copep:kaHue NUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJICHUEM
UCTOPUM XHUMHHM, a TaKX€ C OCHOBHBIMH HANpaBICHUSAMU W TEHACHUUSMH DPa3BUTHUSA
COBPEMEHHOM XMMHMH. OTa HayKa H3y4YaeT MaTepUalbHbIi MHp, 3aKOHBI €ro pa3BUTHUS,
cnenu(UIecKyro XUMHUYECKyIo (opMy MABIDKEHHS MaTepuu. B mporecce u3ydeHHs XUMHU
BbIpa0aThIBaE€TCs HAYYHBIM B3IJIS[ HA MUP. 3HAHHE XUMHUU HEOOXOAMMO Ui IJIOJOTBOPHOM
TBOPYECKOH JeATeIhbHOCTH OakanaBpa JIOO0N HANpaBICHHOCTH. 3HAHWE XHMHH IO3BOJISICT
chopMUPOBAaTh COBPEMEHHOE HAy4dHOE IPEACTaBICHHE O MAaTEepHH, BEUIECTBE KaK OIHOM U3
BUJIOB JBIKYIIEHCS MaTEpPUM, MEXaHU3ME NPEBPALICHUN XUMUYECKUX COCIMHEHHUM, CBOMCTBAX
MaTEpUajoB O XMMHUYECKHUX Ipoleccax B COBpeMEHHON TexHuke. [Ipu m3ydeHuu Kypca XUMUU
HEO0OXOUMO IPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHUKON XMMHUYECKHX pPacyeToB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSITEILHOTO BBIMOJIHEHHUS XHUMHUYECKUX JKCHEPUMEHTOB U
0000menust (akroB. IloHMMaHWe 3aKOHOB XWMHUHM TIOMOXKET CTYACHTY B pPELICHUU
9KOJIOTHUECKUX MpobsieM. 3HaHHE Kypca XUMUU HEOOXOUMO U JJISl OCJIEAYIOIIEr0 YCIEIIHOTO
U3yYeHHS CTICIUATBHBIX JUCLIUIUINH.
[IpenogaBanue JUCHMIUIMHBI MpeayCcMAaTpUBAET cienytomme (OpMbl OpraHU3alUuU

y4e0HOT0 Mpoliecca: JEKINH, 1abopaTopHbIe paboThI, CAMOCTOSTENIbHAS PaboTa 00yJaroIIerocs.

[IporpaMMoit AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIONME BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalMs B (hOpMe SK3aMEeHa.

OO6mas TpyJO0€MKOCTh OCBOEHHUS AUCIMILIUHBI COCTaBiseT 3 3adeTHbIX eauHuibl, 108
YacoB.

S3bIK 00yUeHus 0 JUCIUILTUHE «PYCCKHID)



1. TlepedeHb UIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. llenu npenoaaBaHus TUCIUTUTMHBI
Llens MaHHOW AMCIUIUIMHBI — YCBOCHHE CTYJICHTaMH TEOPETUYECKHX OCHOB OOMICH XUMHH,
XUMHUHM  BOXHEWIIUX DSIEMEHTOB M HMX HEOPraHMYeCKHX COeIuHeHu#, GopMUpOBaHUE
XUMHYECKOTO MBIIUICHUS Y CTYACHTOB, Pa3BUTHE HABBIKOB MCIIOJIH30BAHUS CBEACHUH O (hU3HKO-
XUMHUYECKMX CBOWCTBaX pAa3lMYHBIX CUCTEM Ul CHUHTE3a COOTBETCTBYIOLIMX COEIMHEHU,
BBINTOJIHEHHE TEPMOJAMHAMHYECKUX M KHHETHYECKUX pacueToB. [IpmoOpereHme HEKOTOPOTO
OMbITa JKCHEPUMEHTAJBHBIX HCCIICIOBAHUM 17 pa3pabOTKM  HOBBIX METOAOB CHHTE3a U
NpUIaHds MaTepuajaM 3aJaHHOW CTPYKTYpbl, W KOMIUIeKca cBOMCTB. [IpencraBnenue
BO3MOXKHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATh HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTHI1

1.2. ucuuruivHa BXOAUT B  COCTaB  4acTH, (OPMHPYEMOH  ydacTHHKaMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 00Opa3oBaHus (1anee —
OIl BO).

1.3. TlepeyeHb mIaHUPYEMBIX PE3yJIHTATOB O0YUESHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCUMILIMHBI 0Oy4daromIUNCsA JODKEH 00JaJaTh CielyOUMU
KOMIIETEHIIUSIMUA WM UX YacTsAMU. KoMIeTeHIMM U UHAMKATOPbl UX AOCTHXKEHHs NPUBEICHbI B
tabnuue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JTOCTHKECHHUS

Konun
Kareropus (rpynma) Ko n HanMeHOBaHNE HHIUKATOPA JOCTHIKCHHS
HAaVMEHOBAaHUE
KOMIIETEHI[MHA KOMIIETEHIIUH
KOMIIETEHITUH
I1K-2 Crioco6HOCTE
y4acTBOBAaTh B
TUTAHUPOBAHHUH,
[MOTOTOBKE
06Ha60TKe ’ [TK-2.1.3 neMOHCTpHUpYET 3HAHUS OCHOBHBIX
P 3aKOHOB OPTaHMYECKON M HEOPTraHHMUECKOH
[TpodeccruonanbHbie | pe3yiabTaToOB .
XUMHUH, TTPAPOJIBI XUMUICCKOU CBSI3U SJIEMEHTOB;
KOMIIETEHITHH HKCIIEPUMEHTOB U
HCIIOJIb3YET OCHOBHBIE METO/IbI XUMHUECKOTO
KOHCTPYUPOBaHUHT .
HCCIIENOBAHNS BEIIECTB U COCIUHEHUN
KOMIIOHEHTOB
o0OBeKTa
npodhecunoHaTBEHOM
EATENBHOCTUHN

2. Mecro mucturuaHbl B cTpykType OI1

JucuumiuHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IIPU U3YYECHHUH CIIETYIOIUX TACIHIUIAH:
— «®Duszuka»
— «Maremartuka. AHaIUTHYECKasi TEOMETPUS U JIMHEHHas anredpay
3HaHus, NOJyYeHHbIE ITPU U3YUCHUHN MaTepuaa JaHHOW TUCUUILTMHBI, UMEIOT KaK
CaMOCTOSITENIBHOE 3HAYECHHE, TaK U UCIIOIb3YIOTCS PU N3YUYEHUHN APYTUX TUCHUTIINH:
— «MarepuanoBeneHue»
— «ONEeKTPOHUKA»
— «DKOJIOTHS»
— «DNEKTPOTEXHUKA
— «Merponorus»

3. O0BeM U TPYIOEMKOCTh JTUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M pacrpeieseHue 3TOM TPYJ0EMKOCTH TI0 CEMECTpaM) IPECTaBIICHbI B
Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMKocTs 10
Bun yuebHo# paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii n0020mMoeKu 6 6
Ayoumopusie 3anamus, BCETo 4ac. 12 12
B TOM YHCJIE:
nekrun (JI), (gac) 6 6
npaktuyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (dac) 87 87
Buo npomesccymounoit ammecmayuu’. 3a4er,
mubd. 3auger, sk3ameH (3auer, Hudd. 3au, JK3. OK3.
JK3.*%)

*k
Ilpumedanue: kaHOUAATCKHUI IK3aMEeH

4. ConeprxaHue JUCITUTUTUHBI
4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCHUILIAHEI MO pa3jieiaM U BUIaM 3aHITHIM.
Pazaenpl, TeMBI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh TTPUBE/ICHBI B Ta0IUIIE 3.
Tabmuma 3. — Paznensl, TeMbl TUCIUTUTHHBI U HX TPYJI0EMKOCTh

Pazgensl, TeMBbI JUCITUTIINHEI Jlexun 113 JIP KII CPC
(dac) (C3) (dac) (dac) (dac)
Cemectp 2

Pasnen 1: Beenenne B XUMHIO 1 2 10
Tema 1.1.ITouarue BemecTsa u 0.5 2
XUMHYECKON peaKIiH, OCHOBHBIC
OnpeJIeTICHUS.
Tema 1.2 4

CTCXI/IOMCTpI/I‘-ICCKI/IC 3aKOHBI.
(DYHJIaMeHTaJ'H)HBIe TIOHATHUA U 3aKOHBI

XHAMHUH.

Tema 1.3.Crioco0s1 onpeiesieHus 0,5 2 4
KOJIMUECTBA BEIIIECTBA, 3aKOH

3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemiecTsa 2 - 27
Tema 2.1. OcHOBHEIEC CBEJCHUS O 1 4
CTPOCHHMH aTOMOB; KBAHTOBBIE YHCJIA.

Tewma 2.2. Ileproanyeckuii 3aK0H 5

JI.N.Menneneena.




Tema 2.3. XuMHu4eckast CBSI3b, BUIbI
XAMHAYECKOH CBSI3H.

0,5

Tema2.4. MeToy BaJleHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

0,5

Tema2.5. MeTon MOJEKyJISIpHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3€H:
HOHHAs CBI3b, METAJNIMYECKAS CBA3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-1ep-
Baanxca.

Pa3nen 3: XuMuueckue CUCTEMBI.
OO01mue 3aKOHOMEPHOCTH XMMHUCCKHUX
MIPOILIECCOB.

30

Tema 3.1. DHepreTuka XMMUUYECKHUX
IIPOLIECCOB, BHYTPEHHSS SHEPTUS,
SHTAJIBIINS, SHTPOIIHMSL.

Tema 3.2. sneprus ['u66ca,
HAMPABIEHHOCTh XMMHYECKHX
MPOIIECCOB, XUMHUYECKOE U (Pa3oBoE
paBHOBECHE.

Tema 3.3. CkopoCTh XMMUYECKOI
pPEeaKIMU U METO/IbI €€ PeryJMpoBaHus,
3aKOH JIeMCTBUS Macce,

Tema3.4. Dueprus akTuBaIy,
ypaBHeHHE AppeHnyca, mnpaBwio BaHT-
T'odda, katanuzarops! u
KaTaJIMTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpHI, AuicTiEpCHBIE
CHCTEMBI, CTIOCOOBI BEIPaKEHHSI COCTaBa
PacTBOpOB,

Tema3.6. DnexTpoauTuueckas
TIMCCOTIMAIINS, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOJOPOIHBIN
MOKa3aTelb, pEaKIui OOMEeHa,
TUAPOJIU3 COJICH.

Tewma3.7. CBoiicTBa pa30aBiIeHHbIX
pacTBOpPOB HEINNEKTPOJIIMUTOB, BOJHBIE
PacTBOPBI ANEKTPOIUTOB, 3aKOH
pa36aBnenus OCTBabaa, 3aKOHbI
Paymns.

Pa3nen 4. OcHOBEI
AIEKTPOXUMUUYECKHUX MPOIIECCOB.

10

Tema 4. 1.0KUCIUTEBHO-
BOCCTAHOBUTEJBHBIE PEAKITUU

0.5

Tema 4.2.XUMHUUECKIE UCTOUYHUKHI
ANEKTPUYECKOTO TOKa. ['ampbBaHUYECKHE
JJIEMEHTEL.

Tema 4.3. D1eKTpOJIN3, 3aKOHBI
Qapanes.

S

Tema 4.4. Kopposus u 60ps06a ¢ HEl.

0.5




Paznen 5:CBoiicTBa MPOMBITIIEHHO- 10

BaXXHBIX DJIEMEHTOB U MX COCAMHECHMI

Tema 5.1. Kimaccsl XUMHYECKUX

COEMHEHHI, CBOMCTBA MPOMBILIJIEHHO 8

Ba)KHBIX 3JIEMEHTOB M MX COCJIMHCHMI.

Tema 5.2. Xumuueckas

uAeHTUPHUKAIHSL. MeTobl 2

XUMHYECKOI'0 UCCIEIOBAaHU 1 aHaIu3a
BEIIECTB U UX MPEBPALLICHUMN.

Htoro B cemectpe:

Uroro:

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI IPHUBEACHO B Ta0IHIE 4.

Tabmmma 4 - ConepxaHue pa3feioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep pasnena

HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B xuMuio.

Tema 1.1. [ToHsiTHE BellecTBAa 1 XUMHYECKON PEAKIIMU, OCHOBHBIE ONIPEACIICHUS.

Tema 1.2. Crexuomerpuueckue 3akoHbl. OyH/1aMEHTAJIbHBIC TTOHITHUS U 3aKOHbI
XUMUH.

Tewma 1.3. CriocoObI onpe/ieNieHrs] KOJIMYECTBA BENIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CrtpoeHue BeniecTna

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. ITepnoanueckuii 3axoH JI.M1.Menneneesa, cs3b [1.C. co cTpoeHneM aToMa.

Tema 2.3. XumMmudeckas CBSI3b, BUJIbI XUMHUYECCKOMN CBS3H.

Tema 2.4. MeTto BaJIECHTHBIX CBs3€M, KOBaJICHTHAS CBS3b.

Tema 2.5. MeTtoa MOJIEKYJISIPHBIX OpOUTAJICH.

Tema 2.6 HepaneHTHBIC THUIIBI CBSA3€H: HOHHAS CBSI3b, METAIUINYECKAsS CBS3b,
BOJIOpOJHAs CBsA3b, CHIIbl BaH-nep-Baansca.

Pa3nen 3 Xumuyeckue cucteMbl. O01Ire 3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB.

Tema 3.1. DHepreTuka XMMUYECKUX IPOLIECCOB, BHYTPEHHSISI SHEPTUs, TEIIOBOU
3¢ (deKT XMMHUYECKUX peakuui, 1-i, 2-i, 3-i 3aKOHbI TEPMOAMHAMHUKH,
OHTponus, Kak QYHKIMS COCTOSHUS, SHTAIbINSI. XUMHUYECKUIN MOTEHIHAIL.

Tema 3.2. sHeprus ['nb0ca, HanmpaBIEHHOCTh XUMUYECKUX MTPOLIECCOB, XUMUYECKOE U
¢azoBoe paBHOBECHE.

Tema 3.3. CKopocTh XMMHUYECKOH peakliuy U METO/IbI €€ PEeryJIupoBaHus, 3aK0OH
JEUCTBUS Macc.

Tema 3.4 DHeprus akTUBallUU, ypaBHeHUEe AppeHuyca, npaBuio Baut-I'odda,
KaTaJlu3aTophl U KaTaIUTHUYEeCKUuE CUCTEMbI. OCHOBHOM MOCTYJIAT
XUMUYECKOW KHHETHKH, KHHETHYECKOE ypaBHEHNE. BiusHue TeMmeparypbl
Ha CKOPOCTh XUMHUUYECKOW peakllnu, ypaBHeHUEe AppeHunyca. MexaHusm
MPOTEKaHUs KaTaIUTUYECKUX peaknid. XMMUYEeCKOe paBHOBECHE PUHIIUIT
JlelllaTenbe.

Tema 3.5 PacTBopbI, TUCTIEpCHBIE CUCTEMBI, CIOCOOBI BBHIPAXKEHHS COCTaBa PACTBOPOB.
TepMoarHaMHUYECKHE XapaKTEPUCTUKH Tpoliecca 00pa30BaHUs paCTBOPOB.
CHJIbHBIE U ca0ble 3JIEKTPOIUTHI, HOHHBIE PABHOBECHS B BOIHBIX
pacTBopax, IPOU3BEICHNUE PACTBOPUMOCTH

Tema 3.6 DNEeKTpoNUTHYECKas: AUCCOLMALINS, BOJIHBIE pAaCTBOPHI AJIEKTPOJIUTOB,

BOJIOPOJHBIN NOKAa3aTeNb, PEAKIIMU 00OMEHa, TUAPOIIU3 COJIEH.




Howmep paszpena

HaszBanue u cogep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.7 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPOIUTOB, KoymuraTuBHbIE
CBOICTBA PaCTBOPOB, 3aKOHHI Payisi.

Pasznen 4. OCHOBBI JIEKTPOXUMHUYECKUX MPOLIECCOB.

Tema 4.1. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

Tema 4.2. XHUMHUYECKNE UCTOYHHUKH IEKTPUUECKOr0 TOKA. ['abBaHNYECKHE DJIEMEHTHI,
CTaHJIapTHBIE JEKTPOJHBIE TOTEHIHANIBI. JIBOMHON 2JIEKTPUYECKHUM CIIOM.
VYpaBHenune HepHacra. PaBHOBECHBIN. 37IEKTPOJHBIN TOTEHIIHAL.
CraH1apTHBIN BOJIOPOJHBIN 3JIEKTPOJ.

Tema 4.3. DneKkTponn3, 3akoHbl Papanes

Tema 4.4 Kopposus u 6opbda c Hel.

Paznen 5. CBOIiCTBa MPOMBIIIJICHHO- BAHBIX 3JICMEHTOB M UX COCIMHECHHM.

Tema 5.1. Kitaccbl XMMUYECKUX COEMHEHNN, CBOMCTBA TPOMBILITIEHHO Ba’KHBIX
3JIEMEHTOB M UX coeanHeHni KoMno3unnonueie matepuaisl. KepmeTsl.
Xumus meraios (Al Fe, Sn,Pb,Mo) Xumus nemeramios: C,Si,S ,
dbymepen, kapous. TormmBa (TBEpIOE, )KUIKOE, Ta30BOE), CMa304YHbBIC
MaTepuasbl, MOTOPHBIE Maca.

Tema 5.1. Xumudeckas uaeHTuduKams. MeTo1bl XUMHYECKOTO MCCIICIOBAHUS U

aHaJM3a BEILECTB U UX NpeBpalieHuil. KauecTBEHHBIN U KOJIMYECTBEHHbBIN

ananu3.(I' paBUMETpUYECKUIA, THTPUMETPUICCKHUH,
KOMILIEKCOHOMETPUYECKUN METO/bl aHATIN3A).

[TpakTHueckue (CEMUHAPCKUE) 3aHATUSA
TeMbl IpakTUUECKUX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEICHBI B TAOIUILIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux Ne
Ne | Tems! npaktuueckux | PopMBbI MPAKTHUYECKUX | TpPyd0EMKOCTh, |IPaKTHUECKOH |pasierna
n/m 3aHATUN 3aHATUI (gac) MOATOTOBKH, | AMCIIUI
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO
Bcero
4.2. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabIHIIE 6.
Tabauna 6 — JlaGopaTtopHble 3aHITHSI U UX TPYJIOEMKOCTh
N3 Hux Ne
Tpynoemx | mpaktuye )
HaumenoBanue 1abopaTopHbIX . paznena
Ne i/t AGOT OCTb, CKOil JIACIATLIA
p (qac) IIOATOTOB
HBI
KH, (Jac)
| Cemectp 2
1 Onpenenenrie M° sKkBUBaJIeHTa MeTaJlIa 2 2 1
Onpenenenne TemoBoro dpdexra peakiuu 2 2 3
HEUTpaJIM3aLUU.
3 W3mepenne u  pacueT  DIEKTPOTHBIX 2
OTEHIINAIOB METalJIoB u OJIC 2 4
TaJIbBAHUYECKUX JIEMEHTOB.
BCETO 6 6




4.3. KypcoBoe npoeKkTHpOBaHHE/ BBITIOJHEHUE KYPCOBOW pabOTHI

Y4eOHbBIM IUIAHOM HE MPEyCMOTPEHO

4.4. CamocrosTenbHas paboTa 00yJIarOIMUXCs

Bunbl camocTosTenpHON paboThl U €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabnuna 7 — Bunibel caMmocToaTeabHON paboThl U €€ TPYJ0EMKOCTh
Bcero, | Cemectp 2,

Bua camocrositensHOM paboTh

qac qac
1 2 3
N3y4eHne TeopeTHIECKOro MaTepuania 40 40

quciuminiel (TO)
PacuetHo-rpadudeckue 3amanus (PI'3) 1 1
[TonroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKVY) 10 10
Jomamnee 3aganue (/J13) 6 6
Kontpossasie padoTsl 3a04ankoB (KP3) 30 30
IToaroroBka K MpoMexXyTOYHOU
arrecrauuu (ITA)

Bcero: 87 87

5. Ilepeuenp yueOHO-METOIUMYECKOTO 00CCTICUCHMSI
JUIS CAMOCTOSTENIbHONW PabOoThl 00YUaIOIMIMXCS 10 JUCHUIUIMHE (MOJYII0)
Y4eOHO-MeTOAMYECKHE MaTepHalibl s CaMOCTOSITEIbHON padoThl 00yYaromMXcsi yKa3aHbl B
. 7-11.
6. IlepedeHp MEYaTHBIX M AIEKTPOHHBIX YICOHBIX W3TaHUN
[lepeyeHnb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUN NPUBEIeH B Tadnule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Mudp KonngectBo
bubmuorpaduueckas cceiika / URL aapec IK3EMILISIPOB B
6ubnuorexe
(KpoMe 3JIEeKTPOHHBIX
9K3EMIUISIPOB)

Ob6mass xumus: [  OnexTpoHHBIH  pecypc]:  yueOHo-
metoauueckoe nocodue / T. E. Kpsutosa ; C.-Iletep6. roc. yH-T
a9POKOCM. TIPHOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC TaH. -
CIIo. : U3n-Bo I'YAII 2016. - 98 c.

I'muaka, H.JI. Obmas xwumus B 2 T: Yy4eOHUK IS
aKaJIeMUYECKOr0 OakanaBpuata/  H.JI. I'iunka ; oA,
penakumeir B. A. IlomkoBa, A. B. babkoBa. — 19-¢ wu3n.,
nepepad. u pon. — Mocksa : M3narensctBo FOpaiit, 2016. —
729 c. — (bakamaBp. Axamemuuecknii kypc). — ISBN 978-5-
9916-6445-5. — Texct : anmekrponHsbIi / OBC FOpaiir [caifr].
—  URL: https://urait.ru/bcode/388983 (mara  oOpamicHus:
20.04.2019).

OOmiasi u HeopraHWyeckas XUMHs. 3aJa4HUK : y4eOHOe
nmocobue ms akagemudeckoro OakamaBpuata / C. C. babkuna
[u ap.] ; mox pemakmueit C. C. babkunoi, JI. JI. Tomunoi. —
Mocksa : MU3natensctBo FOpaiit, 2019. — 464 ¢. — (bakanasp.
Axkanemuyeckuit kype). — ISBN 978-5-534-01498-3. — Tekct




anektpoHusli  //  OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/432806 (mara obpamenus: 20.04.2019).

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI : [
DnexTpoHHBIH pecypce] : yuebnoe nocodue / T. E. Kpsinosa, T.
N. ®domumuea ; C.-Iletep6. TOC. YH-T a’3POKOCM.
MpUOOPOCTPOEHUSA. - JIEKTPOH. TEKCTOBble JaH. - CaHKT-
ITerepOypr : M3n-Bo I'YAIL 2019. - 77 c.

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOU ceTn «IHTepHeT»

IIepeyenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMILIMHBI
npuBesieH B Tabimue 9.

Tabmuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pa30BAaTEIbHBIX PECYPCOB HMH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetu «HTepHeT

KonuuectBo
I 9K3EMIUISIPOB B
bubnuorpaduueckas ccouika/ URL agpec OubIMoTeKe
Pp (KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)
54 | O6mas xumus : yueonuk / H. B. Koposun. - 6-e uzn., ucnp. - 194
K68 | M. : Beicm. mik., 2005. - 558 c.
54 | Xumus : yueOHuk s By3oB / A. A. I'ypoB [u ap.]. - 2-e u3z., 15
X45 | crep. - M. : U3n-8o MI'TY um. H. O. baymana, 2004. - 784 c.
JlaGopaTopHbie U CEMUHAPCKUE 3aHATHS IO OOIIEH U
54 | HeopraHnuueckoil xumuu : yaebnoe nmocodue / H. C. AxmeToB, 10
A95 | M. K. A3suzoga, JI. U. Baxpiruna. - 6-¢ usn., crep. - CII06. :
Jlann, 2014. - 367 c.
I'enbdman, M. Y. Heopraaudeckast Xxumus : yaeOHoe mocooue /
M. U. I'enspman, B. I1. FOctpaToB. — 2-¢ usn., crep. —
Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — ISBN 978-5-
8114-0730-9. — TekcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-
6ubnunoreunas cuctema. — URL:
https://e.lanbook.com/book/4032 (nara oOpameHus:
20.04.2019).
54 | OcHoBbl 00mIeH XuMHH : yuebHoe nocodue / B. U. Endumos. - 20
E55 | 2-e m3a. - M. : UHOPA-M, 2017. - 256 c.

8. Ilepedens HHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeuenbp mporpaMMHOrO OO€CHEUEHUs, HCIOJIB3YEMOT0 IPH OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIiecca M0 AUCLUILINHE.
[lepeyenp uCoONb3yeMOro MpOrpaMMHOT0 obecrieueHus npejacrasieH B Taduue 10.

Tabmuma 10— [TepedeHs mporpaMMHOTO 00eCIICUeHUS

No i/t HauMmenoBanue

He npenycmotpeno

8.2. [lepeuenn WH(POPMAITMOHHO-CTIIPABOYHBIX CHCTEM,UCITOJIh3yEMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeyeHp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabmure 11.



Tabnuna 11— Ilepeyenp HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHalbHO-TEXHUUYECKOM 0a3bl, HEOOXOAUMOW M  OCYIIECTBJICHHUSA
00pa3oBaTeNILHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.
Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

Homep
. . ayJIUTOPUN
Ne n/m | HanMeHoOBaHUE COCTaBHOM YacTH MaTepHaIbHO-TEXHHUUYECKON 0a3bl (ripu
HEOOXOIMMOCTH)

1 JlexumoHHas ayAMTOPHUS C UCIIOIb30BAHUEM IEMOHCTPALIMOHHBIX 32-01
Tabnui u cxeM, [lepuoanyueckoii CHCTEMbl XUMHUYECKUX SJIEMEHTOB (I'acremno,15)
J.11.MenpeneeBa, 00pa3ioB MUHEPAJIOB, MOJIENIEH
IPOCTPAHCTBEHHBIX PEIIETOK.

2 Crienpanu3upoBaHHas XUMHUYECKas IabopaTopHs C 33-02, 33-04
UCIIOJIb30BaHUEM JIEMOHCTPAIIMOHHBIX [JIAKATOB, J1a0OPAaTOPHBIX (I'actenmo,15)
CTCHJIOB M YCTAHOBOK JUIsl OTIPEJICIICHUS SKBHBAJICHTA METAJLIA,

U3MEPEHUS 3JIEKTPOJHBIX MTOTEHIIAIOB, CKOPOCTH KOPPO3UU
METaJUIOB; AaHAJTUTUYECKUE U SJIEKTPOHHBIE BECHI; TAOOpaTOPHBIE
pH-meTpslL, IeHTpUdyTU U KaJopUMETp

10. Onenounble CpeacTBa AJIs MTPOBEACHHS POMEKYTOUYHOHN aTTeCTAIlN
10.1. CocTaB OLIEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOM aTTECTAI[HH
00yyJaronuxcs mo TUCHIUIIMHE TTpUBeeH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHS IPOMEKYTOYHON aTTeCTaIlluu

BI/II[ HpOMC)KYTOqHOﬁ aTTCCTalln Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crincox BONpOCOB K 3K3aMEHY;
3anaumn;

10.2. B kauecTBe KpUTEPUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH O0ydarouMMucs MpUMEHsieTcs S-0ajibHasi IIKala OLUEHKH CPOpPMHUpPOBAHHOCTU
KOMIIETEHIIN, KOoTopas puBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCIOIB30BATHCS
100-6ammpHast ~ mIKajlla ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHIA
UCIIOJI30BAaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurepuu oLleHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETSHIUH

Or11eHKa KOMITETEHI NN

XapaxreprucTtrka chOpMUPOBAHHBIX KOMIIETEHIHI
5-0anubHad nIKana P P (popimp

— oOyyaronuiics TiyOOKO M BCECTOPOHHE YCBOMJ IPOrpPaMMHBIN
MaTepuail;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIbHO U IPAMOTHO €r0 U3JIaraer;

— OIMpasChb Ha 3HAHMS OCHOBHOM M JONOJIHUTEIBHON JIUTEPATYpHI,

«OTJIMYHO) 2
«ATeHOY TECHO TPHBS3bIBACT YCBOCHHBIC HAYYHBIC TIOJOKEHUS C MPAKTHYECKOM

NESATSIILHOCTHIO HAIPABJICHHUS;

— yMeJI0 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJaeT BBIBOJBI U 0000IICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeMAIM3UPOBAHHBIX OHSITHH.

— 00y4YaroIHiics TBEPIO YCBOMI POrPAMMHBINA MaTepuall, IpaMOTHO U
«XOPOIIIO» [0 CyIIeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
«3auTCHOY JTUTEPATYPHI,

— HC JOIIYCKACT CYIICCTBCHHBIX HGTO‘-IHOCTGfI;




Or1eHKa KOMITETEHITUI

5-0anpHad IKana

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHUCCKOW JCSITEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 0000IICHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHIA.

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW MpPOTpaMMHBIA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJLKO OCHOBHOM
JUTEPaTypHI,

— JIOTMYCKaeT HECYIIECTBEHHbBIE OLTMOKN  HETOUHOCTH;

«yOBJIETBOPUTEIILHOY .
— UCIIBITBIBAET 3aTPYJHEHHUS B INPAKTUUECKOM NPUMEHEHUU 3HAHUHN
«3aYTEHO»

HaIpaBJICHUS;
— cna00 apryMEeHTHpPYET Hay4YHbIE MOJI0KEHHUS,;
— 3aTpyHseTcs B GOPMYIMPOBAHUY BBIBOJIOB U 0000IICHNUH;
— YaCTUYHO BJIaJIEET CUCTEMOMN CIeLUaIU3UPOBAHHBIX TOHSITUH.
— o0yyarouuiicss He YCBOWJI 3HAYUTEIbHOW YacTU MPOTrpaMMHOIO
MaTepuana;
— JIOTyCKaeT  CYNIECTBEHHbIE  OWIMOKM W HETOYHOCTH  IpHU

«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpeHHH IPo0sIeM B KOHKPETHOM HallpaBlICHUM;

«HE 3aYTEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYSCKOM IMPUMEHEHUH 3HAHHWIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIC TOJTOXKCHHUS;
— He (opMyIHpPYET BHIBOJOB U 00OOIICHHIA.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS WM HHBIC MaTEPHAIIBL.
Bormpocsr (3amaun) 11 9K3aMeHa MpeacTaBiaeHsl B Tabmuie 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t [lepeuenn BompocoB (3amad) JUTst SK3aMeHa Ko
WHJIUKaTOpa

1 KBaHTOBO-MeXaHHYECKast MOJICIIb CTPOCHHS aTOMA. ITK-2.J1.3
ATtom. Ipunmwn HeonpeaenennocTu I eiizenbepra. IK-2.J1.3

2 Ypasuenue Jle bpoiins. BonHosas
BosHoBasihyHKITHSL.

Vpasuenue [peaunrepa. KanroBbie uncna. [K-2.11.3

3 ITpunnun 3anpera I[Taynu. IIpasuno XyHna,

KrneukoBckoro.

4 [epuonnueckas cucrema /.M. Menneneera I1K-2./1.3
[Tepnoan4HOCTh N3MEHEHHS CBOWCTB JIEMEHTOB! ITK-2./1.3
paanyc aTOMOB M HOHOB, SHEPIHH HOHH3AIINH,

5 CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHIATEILHOCTD,
OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHASI CIIOCOOHOCTb.

Cssi3p I1.C. co cTpoeHHEM aToMa.

6 OCHOBHBIE THITBI XUMHYECKOH cBsi3U. KoBaneHTHas IMK-2./1.3
CBSI3b.

7 Teopust THOPUAN3AIMKA U TEOMETPHSI MOJIEKYJT. TTOISIPHOCTD 1 IK-2./1.3
HOJISIPU3YEMOCTh KOBAJICHTHOMW CBSI3U U MOJICKYI

8 MeKMOJIEKyISIpHBIE B3anMOIeHCTBUS. BomopoaHas CBs3b. I1K-2./1.3

9 XUMHUYECKast TEPMOJMHAMUKA IMK-2.]1.3

10 Xumudeckass KHHETHKa. XUMHYECKOE PAaBHOBECHE. IK-2.1.3

11 PactBopsl. Crtoco6BI BEIpaKEHMS KOHIIEHTPAIIHH PaCTBOPOB. IK-2.J1.3
CBolicTBa pacTBOPOB

12 JlucniepcHble cucTeMbl. [IoBepXHOCTHBIE SIBIICHUS IK-2.1.3

13 PacTBOpBI AJIEKTPOIHUTOB. DICKTPOTUTUUCSCKAST TUCCOLUALIS I1K-2.J1.3

14 Juccormanus Boapl. Jlucconuanust KUCIOT ¥ OCHOBAHMIA. ITK-2./1.3
BosopoaHslit mokaszaresb




15 IIpoussenenne pacTBOPUMOCTH. FIOHHO-0OMEHHBIE PEAKITHH. IK-2.J1.3
I'uppoinns coneil.

16 OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKITUH IK-2.1.3

17 [TonsiTue «ONeKTpOAHBIA NOTCHIHUA). DIEKTPOXUMHUECKUE IK-2.1.3
IpoILIeCcChl. DICKTPOJIU3 PACIUIaBOB H PACTBOPOB

18 OO0mrue coricTBa MeTauioB. Koppo3ust MetamuioB. MeTo/ibl IK-2.J1.3
3aIUThI OT KOPPO3HH.

19 KoHcTpykironHble MeTaiubl. AmomuHuid. Xpom. JKeneso. I1K-2.J1.3

20 [Monumepsl. ITK-2.J1.3

21 XuMuueckas HICHTH(DUKAINS, aHATIHU3 BEIeCTBA I1K-2.J1.3

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera

Ne n/nn ITepeuenp Bonpocos (3agay) i 3ayera / audd. 3auera

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

[lepeuenp TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUSI KypCOBOH paboThI
npecTaBiIeHbI B Ta0nwuie 17.
Tabauna 17 — Ilepeyens TeM Uit KyYpCOBOIO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOThI

No 11/ [TpumepHbIii IepeyeHp TEM IS KypCOBOTO IPOSKTHPOBAHNUS/BBITIOITHEHUS
- KypcoBOH paboThl

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Bonpocel s mpoBeneHUs MPOMEXYTOYHOH aTTeCTallMd B BHJE TECTHPOBAHUS
npeaCcTaBiIeHBI B Tabnwuie 18.
Tabnuna 18 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/m [IpuMepHBIii epedeHb BOIIPOCOB ISl TECTOB
MHANKATOpa
1 Konnenrpanuu, cnocoObl BEIpaXKEHNUH KOHIEHTPAIUH. ITK-2./1.3
3agava: BeUUCIUTHh NPOLIEHTHYO KOHIEHTPALIMIO a30THOM
KucaoThl p=1,05 r/M0J1b, €CITM U3BECTHO, YTO KOHIIEHTPAIIH
HOHOB BOJIOPOJIA B pacTBope coctanseT 6.33-107 moms/n
2 ITonsTHE 0 KBaHTOBBIX uKciax. Hanucars 371€eKTpOHHBIE ITK-2./1.3
dopmyns: Ca** Sc, FY.
3 Konnenrpanuu, cnocoObl BEIpaXKEHUH KOHIEHTPAIUHA. ITK-2./1.3

Momnsipaocts pactBopa Al2(SOas)s paua 0,1 mons/i, p=1,02
I/MJI, PACCYUTATh OCTAIbHBIC TUIIBI KOHIICHTPAIHIA

4 Han 1% pactBop H2SO4, p = 1 1/ mu, paccuurats Cum, Cn, IK-2.11.3
Cm, T, x. (MoJsIpHOCTB, MOJISITBHOCTh, HOPMAJIbLHOCTh, TUTP,
MOJIIPHYIO JIOJTIO MOJIYYEHHOTO PacTBOPA).

) KoHcranTa paBHOBeCcHs] XUMHUYECKUX peaknuii. Hanummre IMK-2./1.3
MaTeMaTHYeCKOE BbIPA)KEHNE KOHCTAHThI PABHOBECHS
peakuuu: 2A(r) +B2(r) =2AB (r) u onpenenute, B Kakyro
CTOPOHY CMECTHUTCSI paBHOBECHE ITPH yBEJIMYEHUH OOLIETO
JABJICHHUSL.

6 Ha BoccranoBnenue 7,09t okcuia JByXBaJ€HTHOIO MeTallIa IK-2./1.3
Tpedyercs 2,241 Bonoposa (H.y.). Beraucnuts
SKBHUBAJICHTHBIE MAaCChl OKCHIA U MeTaiia. Uemy paBHa
aToMmHasg macca Me?

7 Omnpenenuts B KaKOM HaIlpaBlIeHUM OyJeT IpOTEeKaTh IK-2. 1.3
peakuus Ipyu CTaHAAPTHBIX YCIOBUSX:
COClz2 «» CO+ Cl2.




BertectBo AG xJIx/Momb
(6{0) -137,2
COCl2 -210,4

CKOpOCTh peakiui B TOMOTE€HHBIX cucTeMax. MakTopsl,
BIIMSIOIINE Ha CKOPOCTh PEAKIMU. 3aKOH JIEUCTBUS Macc.
Koncranra ckopoctu. CBsi3b KOHCTAaHTBI XMMHYECKOTO
paBHOBECHSI C KOHCTAHTaMH CKOPOCTEH MpsMOil 1 0OpaTHOU
pEeaKIHnid.

TK-2.J1.3

Brruncnure HopmansHocTh pactBopa HCl, ecnu st
HenTpanuzanuu 20 mu pacteopa HCl uzpacxonoBano 10mn
0,2 N pactBopa KOH

TIK-2.]1.3

10

[Ipum xakoii Temneparype CTAHOBUTCSI BO3MOKHBIM
CaMOIPOM3BOJIbHOE NpoTekanue peakiuu: 2HgO (k)<
2Hg(x)+ O2 (1). 3aBucumoctbio AH u AS npenebpeus.
Boruncaute AG peakiuu.

BemectBo

AH xJI/Moab

AS Jx/monb*K

HgO(x)

-90,8

70,3

Hg ()

0

76,1

O2(1)

0

205,4

MK-2.71.3

11

Bonoponnsiii nokazarens. Berancauts pH 0,01N pactsop
H2S0Os4, 0=1

TIK-2.]1.3

12

XHUMHUUYECKOE paBHOBECHE. [TpuHIHD Jle-llarense.
Omnpenenuth, B KAaKOM HalpaBJIEHUM MPOU3O0UIET CMeEIleHue
PaBHOBECHS] XUMUYECKOW PEAKIUU:
2NH3 <> N2(r) + 3H2(r ) AH=+92,4
npu:
a) TOBBIIIICHUH TEMIIEPaTyPhI
0) MOHWKEHUH JaBJICHUS
B) YBEJIMYEHUH KOHIEHTpaluuu N2

TIK-2.J1.3

13

CTGXI/IOMGTpI/I‘-IGCKI/IC 3aKOHBI XMMHUH, 3aKOH 3KBUBAJICHTOB,
MOJISIPHBIE MacChl 9KBUBAJICHTOB BEIIECTB: OKCHUIOB, KHCIIOT,
coJielt 1 ocHOBaHMM. 3ajaya: 2,705 r xnopuaa
TpEXBAJIEHTHOTO METaJlJIa B3aUMOJEHCTBYET C 2T THAPOKCH/IA
Hatpus. OnpeaenuTs SKBUBAIEHTHYIO Maccy MeTajlIa.

TIK-2.J1.3

14

Berauciauts 3/]C KOHIICHTPAIIMOHHOTO AJIeMEeHTa (—
)Ag/0.001MAg*//0.1Ag"/(+)
Kaxkue nporieccrl mpoTeKaroT Ha KaTtoJie U aHoje?

TK-2.]1.3

15

Peakmust mporekaer o ypaBHeHuro N2+ O2 = 2NO.
KoH1neHTpanumu HCX0MHBIX BEIIECTB JI0 HavYaia peakiuy ObUTH
[N2]= 0,049 momns/mn, [O2]= 0,01 mMoub/s1. Beruuciure
KOHIICHTpPAIMIO 3TUX BeniecTB, koraa [NO]= 0,005 moms/m.

TIK-2.J1.3

16

Ha neitrpanuzanuto 0,943 r pocdopuctoii kucnorsl HsPO3
m3pacxoaoBad 1,291 r KOH. Beruucnure KoinmdecTBo
BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MAacCy SKBUBAJIECHTA U
OCHOBHOCTbH KHCIIOTHI. Ha OCHOBaHMHU pacueTa HalUIIUTe
YpaBHEHUE PEAKIIIH.

MK-2.71.3

17

Oueprust I'm60ca (cBoOOoaHAsE SHEPrHs) U €€ U3MEHEHHE INPH
XMMHYECKUX  peakuusx.  HampaBneHme — XMMHYECKHX
MPOLIECCOB.

0
[Monp3ysice 3HaueHMsIMA AG,; pearnpyromumx BemecTs,

0
BeluncauTe AG,,, peakuuu

IK-2./1.3




SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeaenuTe, MOXKeET

JIX OHa OCYIIECTBUTHCA NIPHU CTAHAAPTHBIX YCIOBUAX.

Bemecrso AGR, kJIK /MOTTB
SO2(1) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) - 228,1
18 XapakTepucTuka HOHHOM CBsA3U CTENEeHb HOHHOCTH CBSI3H. IK-2./1.3

D¢ beKTUBHBIN 3apsi U CTETICHh OKUCICHHUS] aTOMOB.
OcHOBHBIE THUIIBI KPUCTAUIMYECKUX CTPYKTYP. DJIEMEHTapHasI
auyerika. KoopanHanmoHHbIEe YUCIa aTOMOB.

19 MoryT JI1 IPOUCXOJUTh OKHCIUTEIbHO-BOccTaHOBUTENbHbIe | [TK-2.J1.3
peakmuu mexay BemectBamu: a) NHs 1 KMnOs; 6) HNO2 u
HI; B) HCl u H2Se? ITouemy? Ha ocHOBaHMM 3J1€KTPOHHBIX
ypaBHEHUH paccTaBbTe KOAPPUIUEHTH! B ypaBHEHUU
peakiuu, uaymei no cxeme: KMnOs + KNO2 + H2SO4 —
MnSO4 + KNOs + K2SO4 + H20.

20 Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOM CBSI3U SIBISIETCS IK-2.4.3
JIOHOpHO-aKienTopHbiM? Kakue XMMUUecKre CBs3U B HOHAX

BF, ? Ykaxure noHop u akuentop. Kax oObsicHUTD
TETPa’IPUYECKOE CTPOCHUE HOHA?

TK-2.J1.3

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIUXCS 3a09HON (HOPMBI
00ydJeHHsI, Ipe/ICTaBICHBI B Ta0wmIe 19.

Tabnuua 19 — ITepeueHb KOHTPOJIBHBIX paboT

No /it IlepeyeHr KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoguueckue  Marepuanbl,  ONpEACTSAIOIIME  HPOLEAYphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTepU3YIOIIUX JdTanbl (HOpPMUPOBAHMS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpyrOmMX MOPSAAOK MU MPOLEAYpY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTeCTalui 00y4arouuxcs
I'VAIL

11. Meroanueckue yKazaHHs 151 00yYAIOIIUXCS 10 OCBOCHUIO TUCIIUTUINHBI

HCJIBIO JUCIHUILIMHBI ABJIACTCA — IMOJIYUCHHUC CTYyACHTAMU HCO6XOI[I/IMI)IX 3HaHPII>i, YMCHI/Iﬁ u
HaBBIKOB B 00JIACTH XUMHH, YTO TTO3BOJIMT UM YCIICIITHO PEIIaTh TECOPETHUECKUE U MMPAKTUIECKUE
3a7ayM B o0JacTH  SHEPreTHKW, MPOEKTUPOBAHHUS U JKCIUTyaTtanued  J1roObIX
JIIEKTPOIHEPTETHUECKUX U TETNIOIHEPTETHYECKUX YCTAHOBOK, BHE 3aBUCHMOCTH OT TOTO, KaKOH
DHEPTOPECYpPC OHH MCHOIB3YIOT: IHEPTETHUECKUE €CTECTBEHHBIC TTOTOKH WM HETPAJAULIMOHHBIC
CXEMBI DIIEKTPO - U TerutoreHepanuu. O0yJaronmecs T0KHBI OCBOUTH JUCLIUILINHY Ha YPOBHE,
MO3BOAIOMIEM HM HNPUMCHHUTL CBOU HABBIKK B C(bepe OHCPICTUKNU U DJICKTPOIHCPTHUH 110
OOCITY)KMBAaHUIO 3JEKTPHUYECKUX CHUCTEM, IOJYYHBIIETO MOJTOTOBKY IO 00pa3oBaTeNbHON
nporpamme 6akanaBpa 13.03.02 «DaeKTpoIHEpreTHKa U IEKTPOTEXHUKA»

11.1. Meroauueckue ykKa3aHus JUIsi OOYy4YalOLIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
maTepuana

OcCHOBHOE Ha3HAYEHME JIEKIMOHHOIO MarepHuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoOKoe M sCHOE H3JIoKeHHe ydeOHoro Mmartepuana. Ha3zHaueHue COBpEeMEHHOW JEKIMH B




paMKax JAWCHUIUIAHBI HE B TOM, YTOOBI TIOJIYYHTh BCIO WH(MOPMAIHMIO TIO TEME, a B OCBOCHHUH
(GyHIAMEHTaJIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAay4HOro IIO3HaHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOU MbIciu. B ydyeOHOM mporecce JeKIusl BBITOJIHAET METOJOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOU 00JIacTH 3HaHus, €€ MpoOJeMbl, AA€T LEIbHOE NPEACTaBICHUE O IUCLUILIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C JPYTUMU AUCLUIUIMHAMMU.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEAECIISACTCS LIEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOH TEME;

— IOJIy4€HHE OIbITa TBOPYECKON pabOThI COBMECTHO C IIPENOJABATEIEM;

— pa3BuTHE MNpPO(PEeCcCCHOHAIBHO-/IEIOBBIX  KAayecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHUS.

— MOsBJIEHUE HEOOXOMMOro MHTEpeca, He0OOXOAUMOTO I CAMOCTOSATEIbHOM PadoThI;

— IIOJlyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne Tofbl;

— HAY4YUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIABHbIE MBICIU U
[IOJIOXKEHUSA, IPUXOAUTh K KOHKPETHBIM BbIBOJAM, IIOBTOPSATH MX B  Pa3iIMYHBIX
bopMyIIHpOBKax);

— IOJIy4Y€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHI.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIAATbCA JEMOHCTpalUMed CIIalJ0B U
UCIIOJIb30BAaHUEM pa3/laTOYHOrO0 MaTepuaja IpU IPOBEIECHUU KOPOTKUX AUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OT/JENbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npeiocTaBiaeHus JEKIHOHHOTO MaTepuania:

Berynnenue — 4acTb neKuuu, Leib KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH Ay JUTOPUIO HA
BOCHIpUsATHE Y4yeOHOro marepuasna. B ero coctaB BXoasT: (GOpMyJIHMpOBKa TEMbI JIEKLUH,
XapaKTepUCTHKa ee — MPO(eCCHOHATIbHONW 3HAYMMOCTH, HOBU3HBI M CTENICHU U3YYE€HHOCTH, LIEIIH
JIEKIIMM; M3JI0KCHHE IUIaHa JICKIMM, BKIIOYAIOLIETO0 HAMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJUIEXKAIIUX PACCMOTPEHUIO Ha JIEKIIMH; XAPAKTEPHUCTHKA PEKOMEHJyEMOM JMUTEPATypHI,
HEOOXOIMMOW il OpraHu3allid CaMOCTOATENBbHOM padOThl CTYJEHTOB; pPETPOCHEKIIMS-
HallOMMHAaHAE O BOIPOCAaX, PACCMOTPEHHBIX HAa— NPOLUIONM JEKLIHUH, CBSA3b HX C HOBBIM
MaTEpHaIOM, yKa3aHHE Ha €ro pojib, MECTO M 3HAYCHHE B JAHHOW JHCLUUIUIMHE, a TAKXE B
CHUCTEME IPYruX HayK.

OcHOBHast 4aCTh - U3JI0KEHUE COJAEPKAHUS JIEKIIUM B CTPOTOM COOTBETCTBUU C
IPEMIOKEHHBIM IUIAHOM. BKiIIOYaeT packpplBalOUi TEMy JIEKIMHA KOHILENTYaJIbHBIA U
(dakTHuecKuil Marepuas, €ro aHalu3 M OLEHKY, pPa3JIM4Hble CIOCOObI apryMeHTalud |
JI0OKa3aTeJIbCTBA BBIIBUTAEMBIX TEOPETUYECKUX TOJI0KECHUM.

3akiloyeHue - TOJBEAEHME O0Olero uTora JIeKIMH, 0000LIeHHe MaTepuaa,
(opMyIHpPOBKa BEIBOJIOB IO TEME JICKITUH; OTBETHI HA BOIIPOCHI CTYICHTOB.

Jnsa Hajuiekamero OCBOCHMsI Kypca XHMHUHM HCHOJB3YIOTCS CIELMAIBHBIE HarisiJHbIC
CpE/ICTBa, C MOMOIIBI0 KOTOPBIX MOXKHO IepelaBaTh CTyJEHTaM HMH(OpPMAIMIO O BEIIeCTBaX,
o0BeKTax M CymecTBe (PU3MUECKMX W XUMHUYECKHX MpeBpalleHui. JIeMOHCTpalus OMBITOB,
MOJIENIN KPUCTAITMUECKUX PEIETOK, TaOIMIbl M IUIAKAaThl ¢ YHEPreTUYEeCKUMHU JUarpaMmMaMu
00pa3zoBaHMs MOJIEKYJI, pEaKIuii ¢ KaTaau3aropaMu u 6€3 HUuX | T.I.

OcyluecTBIeHNE KOHTPOJISI 3a BEACHMEM CTYJEHTAaMU KOHCIEKTa— JIEKIHH; OKa3aHHe
CTyJIEHTaM IIOMOILIY B BEJIEHUHU 3aIUCH JIEKIUU — (AKLEHTUPOBAHME H3JI0XKEHHUS MaTepHuala
JEKIMH, BBIJEJIEHUE TOJOCOM, MHTOHALMEH, TeMIIOM pedn Haubojee BaxHOH HMHMOpMaIuH,
UCTIOJIb30BaHUE T1ay3 JIUIsl 3alUCH TaOJIUI, CXEM)

11.2. Meroanueckue yKazaHus 1Jisi 00y9arOIIUXCs 10 BHIMOTHEHHUIO TA00OPATOPHBIX padboT



B xone BbInosHEHUS 1a00paTOPHBIX PabOT OO0yUarOUIUIiCs AOKEH yIriayOuTh U 3aKpenuTh
3HaHUS, IPAKTUYECKHUE HABBIKH, OBJIAJETh COBPEMEHHOW METOJUKONW M TEXHUKON SKCIEpUMEHTA
B COOTBETCTBHUH C KBATH()PHUKAIMOHHON XapaKTEPUCTHKON 00YyUaroIIerocs.

Brinonnenue 1abopaTopHbIX pabOT COCTOUT U3 SKCIEPUMEHTAIbHO-TIPAKTUYECKON, PaCYEeTHO-
AQHAJIMTUYECKOMN YacTeW U KOHTPOJIBHBIX MEPOIPUATUN.

Brimonnenue 51abopaTopHBIX paboOT OOy4aromMMCsl SBJISIETCS HEOTHEMJIEMOM 4YacCThIO
U3Y4YEHUS JUCUUIUIMHBI, OINpeAeNsieMoi Y4yeOHbIM IUIAaHOM H OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIUM peIIeHUE CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— TMpHOOpETeHHE HABBIKOB HCCIEAOBAHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYCHHBIX Ha
JEKLUSAX;

— IoJlydeHHe HOBOW MH(OPMAIUH 110 U3y4aeMOW AUCHIUILINHE;

— npuoOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

MeTtonuyeckue yka3zaHus K BBIIIOJHEHUIO Ja00OPaTOpHBIX paboT NMpUBEICHBI B!

— XuMmus : XUMAYECKUE PEAKIINH, BBI3BIBAIOLIUE JIEKTPUUECKUM TOK, DJIEKTPOIHBIE
HNOTEHLHUANBI U 3JIEKTPOJBIUKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOAUYECKHE YKa3aHuUs K
BBITIOJIHEHHIO JlabopaTtopHoii padotel / C.-Ilerepd. roc. YH-T a’3pOKOCM. MPUOOPOCTPOCHHUS ;
coct.: 1O. C. Hukonaes, T. E. KpsutoBa. - Dnexrpon. TekcroBbie aaH. - CIIO. : U3n-so I'YAII,
2015.-19c.

- Xumus. TernoBoit 3pdext (3HTaNbIUA) XUMHUUECKOW peakluu : [ DIeKTPOHHBIN
pecypc] : MeTonuuecKkre yKa3aHus K BRIMOJHEHUIO tabopatopHoit padotsr / C.-Iletepb. roc. yH-
T adpokocM. mpubopoctpoenust ; coct.. FO. C. HuxonaeB, T. E. KpsuioBa. - DnekTpoH.
texkcToBble nad. - CII6. : Uzn-Bo I'YAIL, 2015. - 17 c.

- Xumusg : OKBHUBAJEHT. 3aKOH DSKBHUBAJEHTOB : [ OJIEKTPOHHBIN pecypc|
METOAMYECKHE YyKa3aHWs 110 BBINOJIHEHHUIO JabopartopHoit pabotel / C.-Ilerep6. roc. yH-T
aspokocm. mpudbopoctpoenus ; coct.: T. E. Kpeutosa, U. B. OryproBa. - DneKTpoH. TEKCTOBBIS
nmad. - CII6. : Uso-so I'VAIL 2016. - 15 c.

Ctpykrypa u ¢popma oTyeTa 0 1a060paTOPHOIi padoTe

1. Tlenp paGoThL.

2. JlaGopatopHoe 000py1OBaHHUE.

3. OmnwucaHue SKCIIEPUMEHTA.

4. OOpaboTka pe3yiabTaToB.
TpeGoBanus k 0)opMIICHHIO 0TYETA 0 J1A00PaTOPHOI padore

1. Otuér momxeH coiepkaTh TUTYJBHBIM JIUCT, @ €ro COJAepXaHHWE COOTBETCTBOBATH
opopmiennto, cornacao 'OCT 7.32-2017. (3amoiHEHHBIE TaOJIUIIBI ¢ TTOJTYYCHHBIMHU
9KCHEPUMEHTAIbHBIMU JaHHBIMM) HopMaTuBHast qOoKyMeHTalusi, HeoOXoaumas s
oopmIIeHus, IIPUBEICHA Ha AIIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc
BrimorHeHBI HEOOXOUMBIE PACUETHI.
[TocTpoens! rpadguueckue 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
CrenaHbl BBIBOJEI.
BrInomHeHBI KOHTPOJIBHBIE 3aJaHHsI HA TeEMY J1a00paTOpHOI pabOTHI.

gk own

11.3 Meroauyeckue yKazaHUs [UII  OOyYaroONIUXCs TIO TMPOXOXKACHUIO KYpCOBOTO
IPOEKTHPOBAHUS/BBIMOJIHEHHS KYPCOBOU PabOTHI
Y4eOHBIM TIIaHOM HE MPEyCMOTPEHO



11.4. Meroanueckue ykazaHus s OOydaroIUMXCSl MO MPOXOXKACHUIO CAMOCTOSITEIbHOU
paboThI

B X0/1¢ BBINOHEHUS CAMOCTOSTEIBHON pabOThI, 00YYAIOIIUIACS BBIMOIHSICT PabOTy IO 3aIaHUI0
Y [IPU METOIUUECKOM PYKOBOJICTBE MPETOIABATEINS, HO 0€3 €ro HeMOCPEACTBEHHOTO yYacTHsl.
B xoz€ BBINOIHEHNST CAMOCTOATENLHON paOOThI, 00YUYArOIIUICS BHIIIOIHIET paObOTy 1O 33aHUIO
¥l [IPY METOJIMYECKOM PYKOBOJCTBE IPENoaBaTesIst, HO 0e3 ero HelmoCpeICTBEHHOTO Y4acTHsl.

B mporecce BBINMOJIHEHHS CaMOCTOSATEIbHOM palboThl, y oOydaromerocs (popmupyercs
1e71eco00pasHoe IIAHUPOBAaHKHE PAd0YEro BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HAaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allMd NMPUOOpPETaeMBbIX 3HAHWM, 00ECIeYMBacT BBICOKHIA
YPOBE€Hb YCII€EBACMOCTU B IICPUO[] O6y‘-ICHI/I$I, IMOMOracT IMOJYYUTb HABBIKK ITOBBIIICHUSA
npo¢eCCHOHATIBHOTIO YPOBHS.

MeroauueckMMH ~ MaTepuajaMd,  HANpaBISIOIIMMH  CAMOCTOSATENIBHYIO  paboTy
00yYaroUIMXCS SBISIOTCS:
— y4eOHO-METOANYECKUN MaTepHal 1Mo AUCITUIUIHHE,

11.5. Meroanueckue ykazaHus 711 00y4YarOIMIMXCA MO0 TMPOXOXKISHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTHU.
Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTPUBAECT KOHTPOJb KadecTBAa 3HAHUM
00yyaroIuXxcsl, OCYIIECTBISEMOI0 B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/la OCBOCHUS
JTUCIUTIIMHBL. BBIMOTHEHNE KOHTPOIBLHOM pabOTHI.

11.6. Meroanueckne yKa3zaHUs I8 OOYYAIOIMIUXCS IO TPOXOXKICHUIO IMPOMEKYTOTHOH
aTTecTaluu

[IpomexyTouHas aTTecTauus o0y4aromuxcs IpeycMaTpuBaeT OLICHUBAHUE
POMEXYTOUHBIX M OKOHYATENIbHBIX Pe3yJIbTaTOB 00yueHHs 1o aucuuruinHe. OHa BKIIIOYAET B
ceOst:

— 9K3aMeH — (opMa OLIEHKH 3HaHHM, MOJyYeHHBIX 00yYaIOIIUMCS B MPOLECCE HU3yUeHUs
BCEH TUCLUIUIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSTEIbHOW paOdOThl, CIIOCOOHOCTH MPUMEHSThH
UX NI pEHIeHUs NPaKTUYECKHX 3aJad. OJK3aMEH, KaK IpaBWUjIO, MPOBOJUTCS B NEPHOJ
HK3aMEHALIMOHHON CECCUM U 3aBEpPIIACTCS aTTECTAlMOHHOW OLEHKOM «OTIIMYHO», «XOPOILIOY,
«YJIOBJIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEIBHOY.

CucremMa OLIEHOK IpH IPOBEIECHUM IPOMEXKYTOUHOM aTTECTallMM OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOywarommxcs 1Mo nporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYJIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa y4deOHOW paboTh
ctynentoB B 'Y Ally.



Jluct BHECEHUS! U3MEHEHUH B pabouy1o MporpaMMy JUCHUTUIMHBL

Jlata BHEceHUs
M3MEHEHUH U
JOTIOJIHEHUH.

Iloamwmce BHECIIETO
W3MEHEHMUS

CogepskaHue U3BMEHEHHUH U JOTIOTHEHUH

Jlata u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




