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AHHOTALIUA

Hucuummba «XuMUS» BXOAWT B BapUATHBHYIO YacTh 00pa3oBaTENbHON MPOTrpaMMBI
MoATrOTOBKM oOydaromuxcst 1o HampaBieHuto 27.03.01 «CrangapTtu3anuss ¥ METPOJIOTHS»
HANPaBIEHHOCTh «MeTpoJorusi, CTaHAapTU3anus, cepTuduKanus». JUCHUIUIMHA peann3yercs
kadeapoit Ne31.

JucnumuimHa HareneHa Ha GopMUpOBaHUE Y BBITYCKHHUKA

OOIIEKYIbTYPHBIX KOMIETEHIIMNA:

OK-9 «crmocoOHOCTh UCIIONB30BaTh MPUEMBI NEPBOM OMOIIM, METOJIBI 3aLIUTHI B YCIOBUSIX
YpE3BBIYANHBIX CUTYAIUN»;

po(hecCHOHATEHBIX KOMIICTCHIIHNA:

[NIK-9 «cnocoGHOCTh TPOBOAUTH MEPOIPHATHS 10 NPOPHUIAKTHKE MPOU3BOJICTBEHHOTO
TpaBMaTtu3Ma U Mpo(ecCHOHABHBIX 3a00JIeBaHUI, KOHTPOJIUPOBATH COOJIFOJACHUE IKOJIOTHUYECKON
0€30IM1aCHOCTH MTPOBOIUMBIX paboT».

CopnepxaHue NUCUUIUIMHBI OXBAaTBIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHUEM
HUCTOPUH XMMUH, a TAKKE C OCHOBHBIMU HAIPABJICHUSMHU U TCHICHIUSIMHU PA3BUTHUSI COBPEMEHHOM
XUMHUHM. OTa HayKa HU3y4aeT MaTepHallbHbII MUp, 3aKOHBl €ro pa3BUTHUS, CHEIUPUUYECKYIO
XUMHUYECKYIO (hopMy ABMKEHHsI MaTepuu. B mporiecce u3ydeHusl XUMUY BbIpa0aThIBACTCsl HAyUHBIH
B3IJIS, HA MUpP. 3HaHUE XUMHHM HEOOXOIMMO [UIsl IUIOAOTBOPHON TBOPYECKOM AEATEIbHOCTU
OakanmaBpa Jr000H HampaBIIEHHOCTH. 3HaHME XHMHHU IMO3BOJSET C(OPMUPOBATH COBPEMEHHOE
HAay4yHOE MpeACTaBIIEHHE O MaTepuH, BEUIECTBE KaK OJHOM U3 BUJAOB JIBIKYIIEHCS MaTepuH,
MEXaHU3ME MPEBPALICHUA XUMHYECKUX COEOUHEHMM, CBOMCTBaX MAaTEPUAIOB O XHWMHYECKHX
mpolieccax B COBpeMeHHOM TexHuke. [Ipu m3yueHun kypca XMMHUU HEOOXOJIMMO MPOYHO YCBOUTH
OCHOBHBIC 3aKOHBI, OBJAJETh TEXHUKOH XUMHUYECKHMX pPACUETOB, BBIPAOOTaTh HABBIKH
CaMOCTOSITENIbHOTO BBIMOJTHEHUS] XUMUYECKUX AKCIEPUMEHTOB U 0000menus (axtos. [lonnmanue
3aKOHOB XMMHH MTOMOXET CTY/ACHTY B PEIICHUH 3KOJOTHYECKUX MpoOsieM. 3HaHHE Kypca XHUMHH
HEO0OXOUMO U I MOCIEAYIOLIET0 YCIEUTHOrO U3YYeHHsI CTIeHnalbHbIX TUCIUIUINH.

[IpenogaBanue MUCIUIUIMHBI MPEAYyCMATPUBACT CIENyIOMHe (JOPMBI OpraHu3alud y4eOHOTO
mporiecca:  JIGKIMH, JabopaTOpHble pabOTHI, CcaMOCTOATENbHass pabota oOydwaromerocs,
KOHCYJIbTALINH.

[TporpaMMoii TUCHUTUIMHBI TPEIYCMOTPEHBI CIEAYIOLINE BUIbI KOHTPOJIS:

TEKYIIMA KOHTPOJh YCIEBAEMOCTH, NPOMEXKYTOUHAs aTTecraius B (opMme -dK3aMeHa.
OO6mast TpyA0€MKOCTh OCBOCHHS TUCIIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IUHUIIBI, 72 Jaca.

S3b1K 00yUeHUS IO TUCIUTUINHE «PYCCKHI.



1. IlepeveHb MJIaHNPYeEMBbIX pPe3yJIbTATOB 00y4eHHS MO TUCIUIIIUHE

1.1. Heau npenogaBaHus AW CHUNIHHBI

Llenb faHHOW AMCUMILIMHBI — YCBOGHUE CTYJIEHTAaMHU TEOPETUYECKUX OCHOB OOIIeH XUMUH,
XUMUM BaOXHEUIIUX  JJIEMEHTOB M WX HEOPraHWYeCKHX  COeAMHEHUW,  (hopmupoBaHHe
XUMHYECKOTO MBIIIJICHHUS] Y CTY/IEHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEJIEHUN O (PHU3UKO-
XUMUYECKUX CBOMCTBaX pa3JIMUHBIX CHCTEM JUIsi CHHTE3a COOTBETCTBYIOLIMX COCAMHEHUH,
BBIMIOJTHEHHE TEPMOJAMHAMUYECKUX U KMHETUYECKUX PacyeToB; MPUOOpeTeHHe HEKOTOPOro OMbITa
OKCIIEPUMEHTATBHBIX HCCIEAOBAaHUN i Pa3pabOTKM  HOBBIX METOJOB CHHTE3a W IMPUIAHUS
MarepualiaM 3aJlaHHOM CTPYKTYphl M KOMIUIEKCa CBOMCTB. I[IpeacraBieHue BO3MOXKHOCTHU
CTYJEHTaM Pa3BHUTh U MPOJACMOHCTPUPOBATH HABBIKH B 00JIACTH MHHOBAITMOHHBIX TEXHOIOTHIA

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs M0 JUCHHUILIMHE, COOTHECEHHBIX C
IVIAHUPYEeMbIMH pe3yJjbTaTamu ocBoenust OI1

B pesynabrare oOcCBOEHHS JUCHUIUIMHBI OOydYaloIIuiics JOJDKEH o005ajaTh CleIyIOIIUMU
KOMITETCHIIUSIMU:

OK-9 «crnocoOHOCTh HUCIMONIB30BaTh MPUEMbI TEPBOM TOMOIIM, METOJBI 3alIUTHl B YCIOBHIX
YPE3BBIYANHBIX CUTYALIUN»:

3HAaTh - OCHOBBI CHUCTEMHOIO IMOJAXO0/a K aHalu3y HPHUPOJHBIX U TEXHOTEHHBIX ONACHOCTEH U
obecrnieueHn0 0€30MacHOCTH

YMETb - UICHTU(ULINPOBATH OCHOBHBIE ONTACHOCTHU Cpe/ibl OOMTaHUs YeJIOBEKa, OIICHUBATh PUCK UX
peanu3auuu

BJIa/IeTh HaBbIKAaMHM - HaBBIKAMHM MO oOOecredeHHIo Oe30MacHOCTH B CHCTEME «UelIOBEK-Ccpelia
oOuTaHusD»

UMETh ONBIT JESATENIbHOCTH - B BBIOOPE M HCIIOJIB30BAHMM METOJOB M CPENCTBAa oOOecreueHus
0e30MacHOCTH.

I[MIK-9 «cnocoOHOCT, TPOBOAUTH MEPONPHUITHS MO MNPOQPHUIAKTUKE IMPOU3BOJICTBEHHOTO
TpaBMaTu3Ma U NMpo(eCcCHOHABHBIX 3a00JIeBaHUI, KOHTPOJIUPOBATH COOJIIOJACHUE IKOJIOTHUYECKON
0€3011aCHOCTH ITPOBOIUMBIX paboT»:

3HAaTh - OCHOBHBIE TEXHOC(HEPHBIE OMACHOCTH; XapaKTep BO3ICHCTBHUS OMACHBIX U BPEIHBIX
(dakTopoB Ha 4YelOBEKAa M TMPUPOIAHYIO CpeAy; METOABl 3alUThl MPUMEHUTEIBHO K
npodeccuoHaNbHOM e TEeIbHOCTH

YMETh - UIACHTHU(PUIMPOBATH OCHOBHBIC PUCKU IS JKU3HH, 30POBBS, MMYIIECTBA; BLIOUPATH
METO/IbI 3aIIUTHI U CIIOCOOBI 00ecrieueHrs KOM(OPTHBIX YCIOBHI KU3HENEATEIbHOCTH

BJIQJICTh HaBbIKaMU - [IOHATHHHO-TEPMHHOJOTHYECKHM araparoM B 00JacTh 0e30MmacHOCTH;
TpeOOBaHUSMHU TEXHUYECKHX PEriiaMeHTOB; 3aKOHOJATEIbHBIMM U TPABOBBIMU akTaMHu B cdepe
OXpaHbl TPY/a U IKOJIOTUYECKON 0€30MaCHOCTH MPEAIPUITUN

UMETh OIBIT JEATENIbHOCTH — TPaMOTHO JeNIaTh CCbUIKM Ha NMEPBOMCTOYHHUKH IMPHU BBINOJTHEHUU
IKCIIEPUMEHTA.

2. MecTto nucuuninHbl B cTpykType OIl
JucnunnuHa OGa3upyeTcsi Ha 3HAHWSIX, paHee MPUOOPETCHHBIX OOYJAIOUTUMHUCS TPH H3YYCHUH
CIIEAYIOUIUX AUCLIUTIINH:
— Maremartuka. MaTeMaTnyeckuii aHaJIns.

3HaHI/I}I, MOJIYYCHHBIC IMIPU  HU3YUYCHUHU  MaTCpHalia HaHHOﬁ JUCHUIIIIMHBI, HMCIOT KaK
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK U UCITOJB3YIOTCA IPU U3YUCHUHN APYTIUX JUCHUIIIINH:
— be3onacHocTh KU3BHCOCATCIbHOCTH,

— Ipubopsl 103UMETPUUECKON U paAHallMOHHON OE30TacHOCTH;
— DKkoJorus,
— Merobl U IPUOOPHI KOHTPOJISE OKPYKAIOIIEH Cpebl.



3. Oobem qucuumiauel B 3E/akagem. Yac

Jlannpie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI MO
JIMCIUITIIMHE (M pacIpeieJIeHue 3TOH TPYI0OEMKOCTH 110 CEMECTpaM) IPEICTaBICHBI B Tadmuie |

Tabmuua 1 — O6beM U TPYLOEeMKOCTh TUCIUILTUHBI

Bux yde6HO# paboThI TpymoeMKOCTh 110
Bcero
ceMecTpam
No2

1 2 3
OO0uas Tpya10eMKOCTh 2/ 72 2/ 72
aUCHUILINHBI, 3E/(4ac)
Ayoumopubvle 3anamus, BCETO Jac., 12 12
B mom uucne
aexuuu (JT), (dac) 6 6
[IpakTudeckne/ceMUHapCKUE 3aHATHS
(I13), (wac)
naboparopusie pabotsl (JIP), (dac) 6 6
KypcoBoii mpoekT (padora) (KII, KP),
(gac)
Dk3aMmeH, (Jac) 9 9
Camocmonamenwvuasn paboma, BCETo 51 51
Bua npoMeKyTOYHOTO KOHTPOJIS: OK3. OK3.
3aueT, mudd. 3a4eT, 3k3ameH (3ader,
Jdudd. 3a4, Ik3.)

4. Conepxanne TUCHUILTHHBI
4.1. PacnpenesjieHue TPy10eMKOCTH AUCITUNIHHBI
Mo pa3jiesiaM ¥ BUAAM 3aHITHH

Pazenst 1 TeMBI AUCHUILINHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIE 2.
Tabnuna 2. — Pa3nensl, TeMbI TUCIUTUINHBI U UX TPYIOEMKOCTh

Paznienpl, TEMBI AUCUUTUIMHBI Jlekuun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (dac) (gac)
Cemectp 2

Pasnen 1: Beenenne B XUMUIO 1 6
Tewma 1.1.IlonsTHe BeniecTBa u 0.5 2
XUMHYECKON peakli, OCHOBHBIE
OTpeieNICHUsI.
Tema 1.2 2
CrexnoMeTpuiecKue 3aKOHBbI.
OyHIaMeHTaIbHbIE TOHATHS U
3aKOHBI XUMUH.
Tema 1.3.CriocoObI onpeesieHust 0,5 2




KOJIMYECTBA BCIIECCTBA, 3aKOH
OKBHBAJICHTOB.

Paznen 2: CtpoeHue BeniecTa

15

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepuogunueckuii 3akon J1.1.
Menpeneesna.

Tema 2.3. XuMudeckasi CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

Tema2.5. Meroa MOEKYISPHBIX
opoOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJIMYCCKAA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baannbca.

Pa3nen 3. XuUMHUYECKUE CUCTEMBI.
OO1u11e 3aKOHOMEPHOCTH XUMHUYECKHX
MIPOIIECCOB.

20

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHAS DHEPI U,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus ['n66ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
PEaKIMH U METOJIbI €€
peryJMpoBaHus, 3aKOH IEUCTBUS
Macc,

0.5

Tema3.4. DHeprusi akTUBaLUH,
ypaBHEHUE AppeHuyca, MPaBUIIO
Bant-T'odda, karanuzaTops! u
KaTaJUTHYECKUE CUCTEMBI.

0.5

Tema 3.5. PacTBOpbI, [UCHIEPCHBIE
CHCTEMBI, CIIOCOOBI BBIPAKEHUS
COCTaBa PacTBOPOB,

Tema3.6. DnekTpoIuTHYECKAS
JYCCOLMAIMs, BOJHBIE PACTBOPBI
ANEKTPOIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUIPOJIU3 COJICH.

Tema3.7. CBolicTBa pa3z0aBIeHHBIX
pPacTBOPOB HEAIEKTPOJIIUTOB, BOJHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa36aBneHus OCTBalbAa, 3aKOHbBI
Paymns.

Pa3nen 4. OcHOBEI
AJIEKTPOXUMHUUYECKHUX MPOIIECCOB.

Tema 4. 1.0KkUCITUTENBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

0.5




Tema 4.2. XuMU4YeCKHE UCTOYHUKU 2 2
ANEKTPUYECKOTO TOKA.

I"anpBaHMYECKUE DIIEMEHTEI.

Tema 4.3. DnexTponus, 3aKOHbI 2
Dapapes.

Tema 4.4. Kopposus u 60pr0a ¢ HEll. 0.5 2 1
Pazgen 5:CBoiicTBa MPOMBIILIEHHO- 4
Ba)KHBIX DJIEMEHTOB H UX COCIMHEHMI

Tema 5.1. Kitaccbl XMuMHYECKHX 2
COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO

Ba)KHBIX DJIEMEHTOB U UX COCIUHCHHIA.

Tema 5.2. Xumudeckas 2
uneHTudukanus. Metoabt

XAMHYECKOT0 UCCIIETOBAHUS U

aHaJIM3a BEIECTB M UX MPEBPAIICHUN.

Hroro B cemectpe: 6 6 51
Hroro: 6 0 6 0 51

4.2. Coaep:xaHue pa3iejioB U TeM JEeKIIUOHHBIX 3aHATHH

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH TPUBEACHO B TabauIe 3.

Tabnuna 3 - Conepkanue pa3/ieloB U TEM JICKIIMOHHBIX 3aHATUI

Homep N
Ha3Banue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATUN
pazzena

Pazgen 1 BBenenue B XUMHIO.

Tema 1.1. | IloHsiTHE BelecTBa U XUMHUYECKON PEAKIIMHN, OCHOBHBIE OIIPEIEIICHMSL.

Tema 1.2. | Crexuomerpuueckue 3aKoHbl. DyHIaMeHTaIbHbIC TOHATHS U 3aKOHBI XUMUH.

Tema 1.3. | CiocoObl onpe/ieNieHrst KOJTHYeCTBA BEMIECTBA, 3aKOH 3KBUBAJICHTOB.

Pazgen 2: | CtpoeHue BemecTa

Tema 2.1. | OcHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. | I[lepuoanueckuii 3akon J.M.Mengeneena, cs3b [1.C. co ctpoennem atoma.

Tema 2.3. | XuMHUYecKas CBSI3b, BUALI XUMHYECKON CBS3H.

Tema 2.4. | MeTo1 BaJICHTHBIX CBS3€H, KOBAJICHTHAS CBS3b.

Tema 2.5. | Metoa MOJIEKYJISIPHBIX OpOUTAJICH.

Tema 2.6 | HeBaneHTHble THIBI CBSI3€H: MOHHAS CBSI3b, METAJUIMYECKasi CBSI3b, BOJOPOIHAS
CBsI3b, CHJIbI BaH-ep-Baanbca.

Paznen 3 Xumudeckue cuctembl. O0IMe 3aKOHOMEPHOCTH XUMHYECKUX ITPOIECCOB.

Tema 3.1. | DHepreTnka XUMHYECKHX IPOLECCOB, BHYTPEHHSS JHEPrus, TEmioBoil 3¢ddekt
XUMHYECKUX peakiui, 1-i, 2-il, 3- 3aKOHbl TEPMOJAMHAMHKH, DHTPOIMMS, KaK
(GYHKIMS COCTOSHUS, SHTAIBIUS. XUMHUECKUH MOTEHIUAL.

Tema 3.2. | sHeprus ['m60ca, HanpaBICHHOCTh XUMHYECKUX TPOIECCOB, XUMUYECKOE U (Da30BOE
paBHOBECHE.

Tema 3.3. | CKOpOCTh XMMHUYECKOW PEAKIIMW M METOJbI €€ PEryJUpPOBaHUS, 3aKOH JEHCTBH
Macc.

Tema 3.4 | DHeprus akTuUBaIyM, ypaBHeHHE AppeHnyca, mpaBuio Baut-I'odda, karanuzaTopsr
U KaTanuTudyeckue cucrembl. OCHOBHOW TOCTyJaT XUMHUYECKONW KUHETHUKH,
KMHETUYECKOE ypaBHEHUE. BimsHue TemrepaTypbl Ha CKOPOCTh XHMHYECKOU
peakuuu, YypaBHeHHE AppeHuyca. MexaHuW3M TMPOTEKaHUs KaTaTUTHYECKUX
peakuuii. Xumuueckoe paBHoBecue npunuun Jlelllaresnse.

Tema 3.5 | PacTBOpbl, OUCHEpCHBIE CHUCTEMBI, CIIOCOOBI BBIPAKEHHUS COCTaBa PACTBOPOB.
TepMoarHaMHUUYECKHE  XapaKTEpUCTUKHU Tpolecca oO0pa3oBaHMUSI  PACTBOPOB.
CIWIBHBIE ¥ cla0ble JJIEKTPOJUTHI, MOHHBIE PAaBHOBECHS B BOJHBIX pacTBOpax,
IIPOMN3BEJICHHE PACTBOPUMOCTH




Howmep

HasBanue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHNA

paszena

Tema 3.6 | DnekTpoauTHUECKasi TUCCOLMALINS, BOJHBIE PACTBOPHI AJIEKTPOIUTOB, BOAOPOIHBIH
M0Ka3aTelb, PEaKIuu 0OMEHa, THAPOIIU3 COJIEH.

Tema 3.7 | CBoiicTBa pa30aBICHHBIX PAaCTBOPOB HEINIEKTPOIMTOB, KOJUIUTATUBHBIC CBOICTBA
pacTBOpPOB, 3aKOHBI Payiis.

Paznen 4. | OCHOBBI ANEKTPOXUMUYECKHUX MTPOIIECCOB.

Tema 4.1. | OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUT

Tema 4.2. | XumMuueckue MCTOUYHUKU 3JIEKTPUYECKOTO TOKA. [ambBaHMYECKUE HIIEMEHTHI,
CTaHJIAPTHBIC JJIEKTPOAHBIE MMOTEHIMAIbl. JIBOWHOW AIEKTPUYECKHUUA  CIIOM.
VpaBuenne HepHcta. PaBHOBECHBIN. 3IEKTpoAHBIM mNoTeHUMAN. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3. | DnexTponus, 3akoHbl Papanes

Tema 4.4 | Koppo3us u 6opb0a ¢ Hell.

Pasznen 5. CBoiicTBa MPOMBIIIEHHO- BKHBIX AJIEMEHTOB M UX COCAMHEHUM.

Tema 5.1. | Kimaccel XMMMUYECKHUX COEIMHEHUMN, CBOMCTBA IPOMBIIUIEHHO Ba)KHBIX 3JIEMEHTOB U
ux coequHennii Kommosummonusie marepuaisl. Kepmersl. Xumus meramios (Al Fe,
Sn,Pb,Mo) Xumus nemeramios: C,Si,S , dymiepeH, kapoun. Tommusa (TBEpIOE,
KHUJIKOE, Ta30BOE), CMAa304YHbIE MaTepUaIbl, MOTOPHBIE MacCIa.

Tema 5.2. | Xumnueckass uaeHTu(uKanus. MeToIbl XMMHYECKOTO HCCIEIOBaHMS U aHAIW3a

BEIIECTB W WX  MpEeBpallCHUU. KavecTBEHHEII HW  KOJHMYECTBEHHBIN
aHanu3.(I'paBumeTpuueckuii,  TUTPUMETPUUYECKUH,  KOMIIJIEKCOHOMETPUUYECKUN
METO/IbI aHAJIN3A).

4.3. lIpakTHueckue (CeMUHAPCKHE) 3aAHATHS

TeMbl pakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.

Ta6mmia 4 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

Ne
Ne /Tt | Tempr npakTHueckux 3ansATHIL Popv HpaKTI:IquKHX prﬂ%eMKOCTB pasicia
3aHATHU ’ qac) JOUCILIUII-
JIVHBI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
4.4. JlabopaTopHbIe 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHUIIE 5.
Tabmuia 5 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
Ne TpynoemMkocTb Ne pasena
i HaunmenoBanme nabopatopHbix paboT (uac) TUCITUTLTAH
Bl
Cemectp 2
1 Omnpenenenne M’ sxBHBaJIeHTa MeTaJIa 2 1
2 | Onpenenenue (DHTaIBIMM) TEIUIOBOTO  A(dexTa 2 3
peaKIUM HEUTpaJIn3aluu.
3 | U3mepenne u pacyeT OSJIEKTPOJHBIX IOTECHIUAJIOB 2 4
METAJIJIOB U 3/IC TAJIbBAHUYECKUX JJIEMEHTOB.
Bcero: 6

4.5. KypcoBoe npoextupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO




4.6. CamocTrosiTe/ibHasi padoTa 00yUYaloUIUXCsl
Buasl camocTosTensHOM paboOThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnu1e 6.
Tabmmia 6 Bunbl camocTosaTensHON paboThl U €€ TPYT0EMKOCTh

Bunx camocTosiTensHON pabOTHI Bcero, | Cemectp 2, gac
qac

1 2 3

CamocrosiTesbHast paboTa, BCEro 51 51

H3yYeHHE TEOPETUIECKOr0 MaTepraia 36 36
nuctutoinHe (TO)

pacuetHO-Tpaduueckue 3aganus (PI'3) 1 1

nomaniree 3aganue (113) 2 2

KOHTpOJIbHBIE paboThl 3a04HNKOB (KP3) 12 12

5. IlepeyeHb y4ueOHO-METOAMYECKOTO O0ecTieYeHUs ISl CAMOCTOSITEILHOM

padoThI 00Yy4AKOIIMXCS MO JUCHUILINHE (MOXYJIIO)
Y4eOHO-MeTOINYEeCKHE MaTepHajIbl JJIsl CaMOCTOSITEIbHON paboThl 0OYyYaIOUIMXCSl YKa3aHbl B

.o 8-10.

6. [lepeyeHb OCHOBHOI U JTOMOJTHUTEILHOI JUTEPATYPHI
6.1. OcHOBHasI JIUTEpaTypa
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B TaOIHIIE 7.

Ta6muma 7 — [lepeueHb OCHOBHO# JIUTEPATYPhI

[udp KomunuecTso
bubnmorpaduueckas cepiika / URL anpec 9K3EMILISIPOB B
6ubnuorexe
(KpoMe 3JIEKTPOHHBIX
IK3EMITISIPOB)
OOmass xumust : [ DOnekTpoHHBIH pecypc] : ydeOHO-

Meroandeckoe mocooue / T. E. Kpsinosa ; C.-IleTep0. roc. yH-T
a’POKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC TaH. -
CIIG. : U3p-Bo I'YAIIL, 2016. - 98 c.

I'muuka, H.JI. O0mas xumus B 2 T: Y4eOHHK IS
aKageMUYECKOT O OakanaBpuarta / H. JI. I'nunka ; O
penakiueit B. A. [lomkoBa, A. B. babkoBa. — 19-¢ wu3n.,
nepepad. u gomn. — Mocksa : M3natensctBo HOpaiit, 2016. —
729 c. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-
9916-6445-5. — Texkct : anekrponnsiit // DbC FOpait [caiT].
—  URL: https://urait.ru/bcode/388983 (nara  oOpamicHus:
20.04.2019).

OOmiast u HeopraHuyeckas XuMHS. 3aJadHUK @ YydeOHoe
nmocobue mnsa akagemuyeckoro OakanaBpuata / C. C. babkuna
[u np.] ; mox penakuueit C. C. babkunoi, JI. /I. Tomunoit. —
Mocksa : U3narensctBo FOpaiit, 2019. — 464 c. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-01498-3. — Tekct
. oanektponnsii // OBC IOpaiit [caiit] — URL:
https://urait.ru/bcode/432806 (nara obparienus: 20.04.2019).
OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE MIPOLIECCHI : [
DnexTpoHHBIH pecypce] : yueOnoe mocodue / T. E. Kpsuiona, T.
N. ®domuuea ; C.-Iletep6. TOC. VYH-T a’dPOKOCM.
npuOOpPOCTPOCHUSA. - DIEKTPOH. TEKCTOBbIe naH. - CaHKT-
[TerepOypr : M3n-Bo I'YAII 2019. - 77 c.




6.1. /lonostHUTeILHAS JIUTEpaTypa

[TepedyeHb AOMTOTHUTEIBHON TUTEPATYPHI IPUBEICH B TaOIHIIE 8.

Ta6muma 8 — [lepeueHb JOMOTHUTEIBHOM JIUTEPATYPHI

10

[udp

bubnuorpaduueckas cceuika/ URL agpec

KonnuecTBo 3K3eMILIAPOB B
oubnmoreke
(Kpome 3IEKTPOHHBIX
9K3EMILISIPOB)

54 K68

O6mas xumus : yueonuk / H. B. KopoBus. - 6-e uzn., ucnp. -
M. : Bercii. k., 2005. - 558 c.

194

54 X45

Xumus : yaeOHUK 17151 By30B / A. A. I'ypoB [u ap.]. - 2-e u3.,
crep. - M. : M3a-80 MI'TVY um. H. O. baymana, 2004. - 784 c.

15

54 A95

JlaGopaTopHbIe M1 CEMUHAPCKHE 3aHATHUS IO OOIICH H
HEopraHuyeckoi XxuMuu : yueonoe nocodbue / H. C. AxmeTos,
M. K. Asuzoga, JI. U. banpiruna. - 6-e us., crep. - CIIO. :
Jlann, 2014. - 367 c.

10

M. U. I'enbdman, B. I1. FOctparos. — 2-e usn., crep. —
Canxrt-Ilerepoypr : Jlans, 2009. — 528 ¢. — ISBN 978-5-
8114-0730-9. — TekcT : 31eKTpOHHBIHN // JIaHb : 31I€KTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/4032 (nata obparteHus:
20.04.2019).

I'enbdman, M. U. Heopranuueckast xumus : yaeOHoe nocodue /

54 ES5

2-e u3a. - M. : UHOPA-M, 2017. - 256 c.

OcHoBsI 001eit xumuu : yuebHoe nocodue / B. . Enpumos. -

20

7. IlepeuyeHb pecypcoB HH(popMannoHHo-TeJekoMMyHukannonHnoii ceru MHTEPHET,
HEeO0XO0AUMBIX JJI1 OCBOCHH S TUCHUNIMHBI
[Tepeuens pecypcoB uHbopMalmoHHO-TenekommyHukauonnoit cetu MHTEPHET, neoO6xoaumpIix

AJI1 OCBOCHH A NUCHUIUIMHBI ITPUBCJCH B Ta6J'II/II_I€ 9.

Tabmuma 9 — Ilepedyensr pecypcoB mHpoOpManroHHO-TenekoMmyHnKannonnoi cetu MHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIINHBI

URL anpec

HaumenoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMUH:

o0pazoBaTeIbHbI
U calT mid
CTY/ICHTOB
http://lib.aanet.ru/jirbis2/index.php?option=com_content&view=article&id=28&Itemid | DnekTponnsIc
=393 pecypchl
OoubIoTeKku
8. llepeuenb uHGPOPMALMOHHBIX TEXHOJIOTHIi, HCT0JIb3yEMBbIX MPH
OCYLIECTBJICHMH 00PA30BaTEJIbHOIO MPOLECCA M0 AUCIHUTIIUHE
8.1. [lepeyeHb MPOrpaMMHOro odecneyeHunst
[TepedyeHs UCIOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadmauiie 10.
Ta6nuua 10 — I[Tepeuerb nporpaMMHOTo oOecrieueHus
Ne mi/m HaumenoBanue

He npenycmorpeno
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8.2. Ilepeuenb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabmuue 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmoTtpeno

9. MarepuajibHO-TeXHUYECKas1 0a3a, He00X0AUMAas 1JIsl OCyIeCTBJIEeHUsI

0o0pa3oBaTeILHOIO MpoLecca Mo AUCHUIIHHE
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.

Tabmuma 12 — CoctaB MaTepuanbHO-TEXHUUECKOU 0a3bl

Howmep
. . ayIUTOPUU
Ne /it HanmeHnoBaHMe COCTaBHOM YacTH MaTEPHATBHO-TEXHUYECKOM 0a3bl (np
HE0OXOTMMOCTH)

JlexnroHHas ayIUTOPHUS C UCIIOIH30BAHUEM JIEMOHCTPAIMOHHBIX 32-01
Tabui U cxeM, [lepnoanyeckoit cucTeMbl XUMHUYECKHUX DJIEMEHTOB (I'actenno,15)
J..MenneneeBa, 00pa3iioB MUHEPAIOB, MOJIEIICH
MPOCTPAHCTBEHHBIX PEIIETOK.
Cnenuanu3upoBaHHass XHUMHYECKas JJabopaTopus ¢ 33-02, 33-04
UCITOJIb30BAaHUEM JE€MOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX (I"actenno,15)
CTEHJIOB M YCTAHOBOK JUIsI ONIPEACIICHHs SKBUBAJICHTA METAJLIa,
U3MEPEHUS JIEKTPOTHBIX TTOTEHIINAIOB, CKOPOCTH KOPPO3UHU
METaJUIOB; aHAIMTUYECKHE B DJIEKTPOHHBIE BECHI; Ta0OpPaTOPHBIE
pH-meTpsl, ieHTpudyru 1 KaropuMeTp

10. ®doHa O1IeHOYHBIX CPEICTR JJIs1 MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALMU

Oﬁy‘lalOI]_[I/IXCﬂ o JIUCIMIIINHE
10.1. CocTaB (oHma OLIEHOYHBIX CPEICTB MpHUBeIEH B Tadbmuie 13
Tabmuua 13 - CoctaB ¢oHa OIIEHOYHBIX CPEICTB ISl IPOMEXKYTOUHOM aTTecTaluu

Bun mpoMexyToUHOM aTTecTarun [TpumepHBIii TepedeHb OIIEHOYHBIX
CpelCTB

OK3aMeH DK3aMeHaIMOHHBIE BOIIPOCHI;
3agaun;

10.2. IlepedeHb KOMIIETCHLMH, OTHOCSIIUXCSA K IUCIMIUIMHE, M 3Tambl MX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPAMMBI IPUBEACHBI B Ta0IuIE 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHHEM 3TarnoB UX (OPMHUPOBAHUS B IpoIEcce
OCBOECHMS 00pa30BaTEILHOM MTPOrpaMMBbl

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 10

Howmep cemecTpa
JIMCHUIUIMHAM/TIPaKTHKaM B riporecce ocBoerus OI1

OK-9 «cnocoOHOCTh HMCMONB30BATh HPUEMBl TEPBOM MOMOINM, METOJBI 3aLIUTHl B YCIOBHSIX
YPE3BBIYANHBIX CUTYAIUN)

2 Xumust
2 [TpuGopsI 103UMETPUUECKON U paJMAIIMIOHHON O€30MaCHOCTH
6 Be3omacHOCTh JKU3HEEATEIILHOCTH

IIK-9  «cmocoOHOCTh MPOBOAUTH MEPONPUATHS 1O NPOPUIAKTAKE MPOU3BOJICTBEHHOTO
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TpaBMaTu3Ma U Mpo(ecCHOHABHBIX 3a00JIeBaHUI, KOHTPOJIUPOBATH COOJIIOJACHUE IKOJIOTHUYECKON
0€30I1aCHOCTH MTPOBOJIUMBIX paboT»

MeToapl 1 TPUOOPHI KOHTPOJIS OKPYKAFOIIECH CpeJIbl

DKoorus

[TpuGops! JO3UMETPUUECKON U paIuallMOHHON 0€301MacCHOCTH

Xumus

DN NP

be3onacHoCTh KHU3HCACATCIIbHOCTH

10.3. B kadecTBe KpUTEpHEB OIICHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) y OOYYaIOIIUXCS
KOMITETEHIIMI MPUMEHSIETCS LIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnmpHas u  4-OayuibHas IIKadbl IS ONEHKH COPMHUPOBAHHOCTH
KOMIIETECHIIU .
Ta6mmma 15 —Kpurepun ornieHkn ypoBHsi chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1reHKa KOMITETEHITUN

100-
OaJuTbHAs
[IKana

4-0ayutpHAs
LIKaJIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

85 <K <100

«OTIIMYHO»
(Ga4YTCHO»

- oOyuaromuiics TJyOOKO M BCECTOPOHHE YCBOHMJI MPOTrPaMMHBIN
MaTepuat;

- YBEPEHHO, JIOTHYHO, MTOCIIE0BATEIBHO U TPAMOTHO €TO U3J1araeT;

- ONMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTENBHON IHUTEpaTyphl,
TECHO MPUBS3BIBAET YCBOCHHbIC HAYYHBIC MOJIOKEHUS C IPAKTUYECKOM
JEATeNLHOCTBIO HAIIPaBIICHNUS;

- yMeno 00OCHOBBIBAET M apTyMEHTHPYET BBIIBUTAEMbIC UM HIICH;

- IeJIaeT BBIBOABI M 0000IICHUS,

- cBO0OOJIHO BJIAJICET CUCTEMOMH CIICIMATN3UPOBAHHBIX OHATHII.

(XOPOLIO»
(Ga4uTCHO»

- 00Oy4JaronIuiicss TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuaj, TpaMOTHO U
M0 CYIIECTBY H3Jaraet ero, ONHUPasCh HAa 3HAHUS OCHOBHOMU
JTUTEPaTyphI;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHUYECKOW JEATEITHHOCTHIO
HaIpaBJICHNUS,

- APryMEHTHUPYET HayUHbIE TIOJIOKECHUS;

- IeJIaeT BBIBOABI M 0000IICHUS,

- BJIQJICET CUCTEMON CENHAIM3UPOBAHHBIX MOHITHH.

«yJOBIIECTBO-
PHUTEIEHOY
«BGaYTCHO»

- 00yyJaromuics yCBOWJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
o CymeCTBY HU3JIaract €ro, OnrupasACb Ha 3HAHUA TOJIBKO OCHOBHOI1
JIATEPATYPHI,

- JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

- HCHBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HaHUUN
HaITpaBJICHU,

- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpyaHSAETCA B (OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHMIA;

- YaCTHYHO BJIAJICET CUCTEMOM CIIEUATN3UPOBAHHBIX TTOHATUH.

K<s4

«HEYIOBJIETBO
PUTEIEHO»
«HE 3a4TEHO»

- o0yvaromuiicss He YCBOWJ 3HAYUTEIBHOW YacTH IPOrPaMMHOTO
Marepuana;

- JIONyCKAaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH Mpo0JieM B KOHKPETHOM HaIlpaBJICHUU;

- HCIIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHUIA;
- HE MOKET apryMEHTHPOBATh HAayUHBIE [TOJIOKECHHUS;

- He OPMYIIUPYET BBIBOJIOB U 00OOIICHUIA.

pu

10.4. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIM UHBIC MaTEPUATBI:
1. Bonipocs! (3a1aun) 1uis sk3aMeHa (Tadsuma 16)

Tabmuia 16 — Borrpocs! (3amaun) 115 9K3aMeHa




Ne n/m [lepeuens BonmpocoB (3a1a4) 1Jis 9K3aMeHa

1 KBaHTOBO-MeXaHMUYECKasi MOJICNIb CTPOSHHSI aTOMa.

2 Arowm. [Ipuanun neonpenenenHoctu I eizendepra. Ypasuenue Jle bpoiis.
Bonrosas BonHoBashpyHKIHS.

3 VYpasuenue Ulpenunrepa. Ksanrossie uncia. [lpunnun 3anpera [laymnn.
[Tpasuno Xynaa, Kneukosckoro.

4 ITepuonuueckas cucrema J[.M1. Menpeneena
[leproamaHOCTH U3MEHEHHSI CBOMCTB JIEMEHTOB: PaJNyC aTOMOB U MOHOB,

5 SHEPTUU HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY, 3JCKTPOOTPHLIATEILHOCTD,
OKHCIIMTEIbHO-BOCCTAHOBHUTENbHAS criocobHocTh. CBsizb I1.C. co
CTPOEHHEM aToMa.

6 OCHOBHBI€ THITBI XUMHYECKOH cBs3H. KoBaneHTHAas CBS3b.

7 Teopust TuOpuan3ay U reoMeTpusi MoJieKyJ1. [1oJsIpHOCTD U MONAPU3YEeMOCTh
KOBQJICHTHOM CBSI3U M MOJIEKYJI

8 MesxmolieKyJIIpHble B3auMOJIecTBUSA. BoslopoiHas CBA3b.

9 XuMHYecKasi TepMOAMHAMUKA

10 XuMHUUeCcKasi KHHETHKAa. XHUMHUYECKOE paBHOBECHE.

11 PactBopsl. CriocoObl BeIpaskeHHsI KOHIIEHTpaMU pacTBOpoB. CBOMCTBA pacTBOPOB

12 JucnepcHble cucteMbl. IIoBepXHOCTHBIE SIBICHHS

13 PacTBOpBI 31€KTPOITUTOB. DIEKTPOIUTHIECKAST TUCCOIHAIIHS

14 Juccoumanms Bojbl. Jucconuanus KMCJIOT U OCHOBaHUN. BonopoaHbIid moka3artelnb

15 [IpousBenenne pactBopuMocTd. MoHHO-00OMEHHBIE peakiu. [ uaAponus3 cose.

16 OKHUCIUTENTHHO-BOCCTAHOBUTEIIbHBIE PEaKLINU

17 [TonsaTHe «INEKTPOTHBINA MOTCHIHAID). DIEKTPOXUMHICCKUE TIPOIECCHI. DIEKTPOITU3
pacIIaBoOB M paCTBOPOB

18 O6mume coiicTBa MetaioB. Kopposust MeTamioB. MeTo bl 3aIIMTHI OT KOPPO3HHU.

19 Konctpyknmonnsle Metayisl. AmoMuHuil. XpoM. JKeneso.

20 [Tonumepsl.

21 XuMudeckast iACHTH(OUKALINS, aHAJIU3 BEIIECTBA

2. Bonpoch! (3amaun) muis 3aueta / nuddepeHmpoBaHHOTo 3a4ueTa (Tadauma 17)
Ta6muma 17 — Boripocs! (3amaun) nis 3avera / audd. 3adera
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Ne i/t

ITepedyens BonpocoB (3amav) mis 3adeta / auddepeHnnpoBaHHOTO 3aUeTa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

3. Tembl M 3amaHue JUId BBIIOJHEHHS KypCOBOH palOOThl / BBHIMOJHEHUS KYpPCOBOTO
(Tabmuma 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM JJIS BBITIOJHEHHUS KYpPCOBOW paOOThI / BBITIOJHECHHS

KYpPCOBOTO IPOEKTa

IIPOEKTa

Ne /i1

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUS KYPCOBOM paOOThI / BEITOTHEHUS

KypPCOBOTO IIPOCKTA

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

4. Bonpocsl 1 TPOBEACHUS IPOMEKYTOUYHON aTTeCTallly pU TeCTUpOoBaHUH (Tabiuna 19)

Tabmuua 19 — [IpumepHbIii IepedeHb BOIIPOCOB ISk TECTOB

Ne i/t

IIprMmepHbIil mepedeHb BONPOCOB JIJIsl TECTOB

He npegycmorpeHo.

5. KoHTponpHBIE U TpaKTUYECKHE 3a7a9u / 3aAaHus 10 nucuuruinHe (Tabnuma 20)
Ta6muma 20 — [IpumMepHbIii mepedeHb KOHTPOJIBbHBIX M MPAKTHYECKUX 3a7a4 / 3a1aHIi

| Nen/m |

[TpumMepHbIi TepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a]1a4 / 3aJaHui
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Konnenrpanuu, crnocoObl BRIpaX€HUH KOHIICHTpalluid. 3anada: BeIYuCIuTh MpOIeHTHYIO
KOHIIEHTPAIIUIO a30THOM KUCIOTHI p=1,05 1/MOJIb, €CIIM N3BECTHO, YTO KOHIIEHTPALIUS
FIOHOB BOJIOPOJIA B pacTBope coctaniseT 6.33-107 momb/n

N

TloHsiTHE 0 KBAHTOBBIX unciax. Hammcats snexrponnsie gpopmyns: Ca* Sc, FL.

KonueHTpanum, criocoObl BEIpakeHUi KoHIeHTpatuid. MonsipHocTh pacTtBopa Al2(SO4)3
paBHa 0,1 Momnw/1, p=1,02 T/MI1, pacCUuTaTh OCTAILHBIE TUITBI KOHIICHTPAITUMA

Han 1% pactBop H2SO4, p = 1 1/ mu1, paccuntats Cm, Cn, Cm, T, %. (MonsipaoOCTS,
MOJISUTEHOCTh, HOPMAJIBHOCTB, THTP, MOJISIPHYIO JOJIIO ITOJYYEHHOTO PacTBOPA).

Koncranra PaBHOBCCUSA XUMHUYCCKUX peaKHHﬁ. Hamumure MaTemMaTH4ecKoe BBIPAXXCHUC
KOHCTaHTHI paBHOBecus peakuun: 2A(T) +B2(1) =2AB (r) u onpegenure, B Kakyio
CTOPOHY CMCCTUTCA PAaBHOBCCHUC ITPU YBCINYCHUU O6H_IGI‘O JaBJICHUA.

Ha BoccranoBnenue 7,09t okcua IByXBaJIGHTHOTO MeTallia Tpedyercs 2,241 Bogopoaa
(H.y.). BpuncanTh SKBUBaJIEHTHBIE MacChl OKcUJa U MeTaiia. Yemy paBHa aToMHast
macca Me?

OnpenenuTs B KaKOM HaIPaBICHUU OYAET MPOTEKATh PEaKLUs MPU CTaHAAPTHBIX
YCIIOBHSX:
COCl; « CO+ Cl2.

BemectBo

AG k]Ix/Monb

Co

- 137,2

COCl;

-210,4

CKOpOCTh peakiiyu B TOMOTEHHBIX cucTeMax. PakTophl, BIUSIOMINE Ha CKOPOCTh
peakuuu. 3akoH aeictBus macc. Koncranra ckopoctu. CBsi3b KOHCTAHTBI XUMUYECKOTO
paBHOBECHsI C KOHCTAaHTaMHU CKOPOCTEH MPSIMON U 00paTHOM peaKITuii.

Berunciure HopmanbHOCcTh pactBopa HCL, ecm ans meiirpanuszanuu 20 mi pacrsopa HCI
nzpacxoaoano 10mi 0,2 N pacrtBopa KOH

10

[Tpu xakoii TeMriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTCKAHHE
peakmuu: 2HgO (k)< 2HQ(x)+ O2 (T). 3aBucumocThio AH u AS npeneOpeysb.
Berancnuts AG peaxiuu.
BemecTBo AH xJIx/Mob AS JIx/monpeK
HgO(x) -90,8 70,3
Hg (x) 0 76,1
Oo(T) 0 205,4

11

Bonoponnsrii nokazarens. Beraucnuts pH 0,01IN pactBop H2SOs, a=1

12

Xumuueckoe paBHoBecue. [Ipunuun Jle-Illatense. Onpenaenuts, B KaKOM HampaBiICHUU
MPOU30UAET CMELIEHUE PABHOBECUSA XUMUYECKOW PEAKLIUH:
2NH3 <> N2(r) + 3H2(r) AH=+92,4
pu:
a) MOBBILLIEHUU TEMIIepaTyphbl
0) MOHWKEHUH JaBICHUS
B) yBeIM4eHUH KOHIIeHTparmu N»

13

CT@XHOMeTpI/I‘IeCKI/Ie 3aKOHBI XMMHWH, 3aKOH 5KBUBAJICHTOB, MOJIHpHI:IG MaCChl
SKBHUBAJIEHTOB BEIIECTB: OKCUJIOB, KUCJIOT, COJIEH U OCHOBaHUM. 3agayva: 2,705 r xjaopuaa
TPEXBAJIEHTHOIO METaJljla B3aUMOJIEUCTBYET ¢ 2T TMApOoKcHaa HaTpus. OnpenennuTthb
SKBUBAJICHTHYIO MAcCy METaJlja.

14

Beraucinure DJIC koHuentpauonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakwue mpoiieccbl mpoTeKaroT Ha KaTo/e U aHO/E?

15

Peakmus nporekaet no ypasHeHuto N2 + O, = 2NO. KoHneHTpanumu HCX0IHBIX BEIICCTB
no Havana peakuuu 0suta [N2]= 0,049 momns/mn, [O2]= 0,01 monb/n. Beraucnure
KOHIICHTpaIuto 3Tux BeniecTs, koraa [NOJ= 0,005 moib/1.

16

Ha nefitpanuzanuio 0,943 r ¢pocdopucroii kucnorst H3POs uzpacxogosan 1,291 1
KOH. Bpruncinte KOIu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTbH KHCJIOTHI. Ha OCHOBaHMHM pacueTa HalMIIUTE YPAaBHEHHUE PEAKIUH.
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17 Oueprusi ['mb6ca (cBoOOmHAs SHEprusi) U €€ U3MEHCHHE NMPU XHUMHUYECKUX PEaKIUsIX.

HamnpaBnenue XuMU4eCKUX IIPOLIECCOB.

0 0
[Tone3ysce 3HaueHnAMH AG,q; pearupyronyx BemecTs, Berauciute AG,q, peakiuuu

SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpenenute, MOXKET I OHA OCYIIECTBUTECS IPU

CTAaHAAPTHLBIX YCIIOBUSX.

Berectso AGY, kJx /Monb
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1
18 XapakTepucTuka HOHHOHU cBsi3u CTerneHb HOHHOCTH CBS3H. D(PeKTUBHBIN 3apsin U

CTEINeHb OKUCIIEHUsI aTOMOB. OCHOBHBIE TUITbI KPUCTAJUINYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopmHaoHHbIe Yyiciia aTOMOB.

19 MoryT 11 IPOUCXONTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BertectBamu: a) NHz 1 KMnOgs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha ocHOBanuu
AJIEKTPOHHBIX YPAaBHEHHI paccTaBbTe KOA(PPHUIIMEHTHI B YypaBHEHUH PEAKIMH, UIIYIICH 1O
cxeme: KMnO4 + KNO2 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kaxoit cnoco6 o0pa3zoBaHusi KOBaJICHTHOM CBSI3H SBJISICTCS IOHOPHO-AKIIETTTOPHBIM?
Kakue xumunueckue cBsi3u B noHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bicHUT

TETPadIPHUECKOE CTPOCHHE MOHA?

10.5. Metoauueckue MaTepHalibl, OMPECISAIONINE MPOIEAYPhl OLICHUBAHUS 3HAHWUN, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTePU3YIOIINX dTanbl (GOPMUPOBAHUS KOMIIETCHIIHIA,
conepskarcs B [Tonoxxenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M IMTPOMEKYTOUHOM aTTeCTaluu
crynentoB ['VAIL, oOydarommxcss 1o mporpamMmamM BbICIIEro o0OpazoBaHus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.

11. MeToguyeckue ykazaHusi JAJ1s1 00y4aKOIIMUXCS 110 OCBOECHUIO U CIUIINHBI

Lenp0 TUCIUTUIMHEI SBISIETCS — MOTYYCHHUE CTYJACHTaMU HEOOXOAUMBIX 3HAHHM, YMEHUN U
HaBBIKOB B oOjacT xumuH. (OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuajga — JIOTUYECKH
CTpOifHOE, CHCTEeMHOEe, TIyOOKOe H SICHOE WU3JIoKeHHue yuyeObHoro Marepuana. HasnaueHwue
COBPEMEHHOM JICKIIMM B paMKaxX JWCIUIUIMHBI HE B TOM, YTOOBI MOJYYNUTHh BCIO WH(OPMAIHIO TIO
TeMe, a B OCBOCHHH (DYHJaMEHTAIbHBIX MPOOJIEM AMCIMILIUHBI, METOJAOB HAYYHOT'O TO3HAHWS,
HOBEHIIMX JIOCTMI)KEHWH HaydHOM MbICIHM. B ydeOHOM Tipormecce JIeKIUs  BBITTOJIHSICT
METOJIOJIOTUYECKYI0, OPTaHHW3AIMOHHYI0 U HWHPOpPMAIMOHHYIO (yHKIMU. Jlekuus packpbiBaeT
MOHSATUHHBIN anmapaT KOHKPETHON 00JacTH 3HaHMsI, €€ MPOOJIEeMBl, JaeT IEIHHOE MPECTaBICHUE O
JTUCLUILIMHE, TTOKA3bIBAET B3aUMOCBS3b C APYTUMH AUCIUIUIMHAMM.

[TnaHupyeMbl pe3yIbTaThl IPH OCBOCHUU 00YYAIOIIUMCS JICKIIMOHHOTO MaTepHraa.

— TMOJIy4YEeHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
OIIPENIEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyYEHHE OTBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE  NPOdEeCCHOHATHLHO—NIETOBBIX  KAauecTB, JIOOBM K  TpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIILHON pabOTHI;

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O MPOTHO3E
WX pa3BUTHUS HA OMMKANUIINE TOMBI;

— Hay4HMTCsl METOJIWYECKH O0OpabaThiBaTh MaTepuan (BBIACIATH TIJIABHBIE MBICTH |
MOJIO’KEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.
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JlekIMOHHBI MaTepua; MOXET COMPOBOXKAATHCSA IEMOHCTPAIMEH XHMHUYECKHX OIIBITOB,
00pa3IoB MHHEPAJIOB, MOJEJIEH IPOCTPAHCTBEHHBIX pemieToK. IIpemocTaBiacHUE BO3MOXKHOCTH
CTYJICHTaM Pa3BUTh U MIPOJEMOHCTPUPOBATH HABBIKU B 00JIACTH JIEKTPOXUMHUHU, KHHETHKH.

CrpyKTypa npefocTaBicHus JEKIHOHHOTO MaTepuaa:

Berynnenne — 4acTh JIEKLIMH, LI€JIb KOTOPOM - 3aMHTEPECOBATh U HACTPOUTH ayJUTOPHUIO Ha
BOCIIpHUATHE y4deOHOro Martepuasna. B ero cocrtaB BXo#aT:  (GOpMyIUMpOBKAa TEMbI JICKLHH,
XapaKTEpUCTHKa €e — MPOo(eCcCHOHAIBHOM 3HAYMMOCTH, HOBU3HBI U CTENEHHU M3YYEHHOCTH, LIENIU
JCKIUHU; M3JI0KEHUE IUIaHa JIEKIMH, BKIIOYAIOIIET0 HAaMMEHOBAaHUA — OCHOBHBIX BOIIPOCOB,
NOJICKAIUX PACCMOTPEHUIO Ha JICKLIWH;  XapaKTEpUCTHUKAa PEKOMEHIYEMOM JIMTEpPaTypHl,
HEOOXOIMMOW Ui OpraHM3alUd  CAMOCTOSITEIbHOW Pa0OThI  CTYACHTOB; PETPOCHEKIIHS-
HAaIlOMHHAHUE O BOIIPOCAX, PACCMOTPEHHBIX Ha— MPOILION JIEKIUH, CBS3b X C HOBBIM MaTEPHUAJIOM,
yKa3aHue Ha €ro pojib, MECTO U 3HAYCHUE B JAHHOW JUCLUIIIMHE, a TAKXKE B CUCTEME IPYTUX HayK.

OcHOBHast 4acTb - U3JIO0KEHUE CONEP)KAHMA JIEKIIMM B CTPOTOM COOTBETCTBUHM C
IPEMJIOKEHHBIM  IUIAHOM. BKIO4aeT packpblBarOUMN TEMy JIEKIUMU KOHLIENTYaJbHBIM U
(akTHUECKUH MaTepuall, €ro aHajdu3 M OLEHKY, pa3JIU4YHble CIOCOOBl AapryMeHTaluuu u
JI0Ka3aTeJIbCTBA BBIIBUTAEMBIX TEOPETUUYECKUX IOJIOKECHUH.

3akIl0YeHre - MoJBeieHNe OOIIero UTora JIeKuuu, o0o0IIeHne Matepuana, GopMyIupoBKa
BBIBOJIOB IO TEME JICKIIMH; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

Jns  Hagiexamero OCBOSHHS Kypca XUMHH HCHOJB3YIOTCS CIEIHUATbHBIE HAIJIsIHBIC
CPEeZCTBa, C TOMOIIBI0 KOTOPBIX MOJYKHO MepenaBaTh CTyJeHTaM HH(OpManuio o BeIecTBax,
00BEKTax U CyIIeCcTBE (PU3MYECKUX U XMMUYECKUX IpeBpameHuid. JleMOHCTpalus OnbITOB, MOJIEIN
KPUCTAJUINYECKUX PEIIETOK, TAONUIBI U TUIAKAThl C YPHEPIreTHYECKUMH uarpaMMaMu oOpa3oBaHHs
MOJIEKYJI, PEaKIHii ¢ KaTaJu3aTopaMu U 0e3 HUX U T.JI.

OcymiecTBiIeHne KOHTPOJSL 32 BEICHUEM CTYICHTaMH KOHCIEKTa— JIEKIWi;  OKa3aHWe
CTYZICHTaM TIOMOIIM B BEIEHUH 3allMCH JIEKUUH — (aKIEHTUPOBAaHME H3JIOKEHHUS MaTepuala
JeKIMH, BBIIEJICHUE TOJOCOM, WHTOHAIMEH, TeMIOM peun Haumbosee BakHOW HH(OpMaIu,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TAOJIHII, CXEM)

MeToanuyeckne yKazaHus JJ1s1 00yYAKOLMXCS M0 MPOXO0KICHUI0 JTa00PaTOPHBIX padoT

B xone BbImoiHEeHUs 1a00paTOPHBIX paboTa 00yJarOMUIACs JOKEH YIIIyOUTh U 3aKPENUTh
3HAHUSA, TPAKTUUYECKUE HABBIKU, OBJIA/I€Th COBPEMEHHON METOAMKON U TEXHUKOW HKCIIEPHUMEHTA B
COOTBETCTBUM C  KBaJU(HUKAIMOHHOM  XapaKTepUCTUKOM  oOyuwaromierocs.  BwimomHeHue
71a00paTOPHBIX PabOT COCTOUT U3 SKCIEPUMEHTAIbHO-TIPAKTUYECKON, PAacCYETHO-aHAIMTUYECKOM
4acTeH U KOHTPOJIBHBIX MEPOIPUITHH.

BrimonnHenne 1mabopaTopHBIX pabdOT O00yJarouuMCs SIBJISIETCS HEOTHEMJIEMOW YacThiO
U3y4eHHs] JTUCHMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAHOM U OTHOCUTCS K CpPEICTBaM,
o0ecrevynBaroIUM pellIeHre CIEIYIOINX OCHOBHBIX 33a4 y 00y4aroerocs:

— INpHOOpEeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOIECCOB, IBJICHUN U 0OBEKTOB, U3y4aEMBIX B
pamMKax JaHHOW TUCIUTUINHEI;

— 3aKpeIuleHHe, pPa3BUTHE U JeTalu3alus TEOPETHYECKUX 3HAHUM, IOJTy4YeHHBIX Ha
JCKITUSX;

— TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIIFHOM pabOThI C 1ab0OpaTOPHBIM 000PYI0BAHUEM U
npudopamu.

MeTtoauueckre yKa3aHus K BBIIIOJIHEHUIO Ja00paTOpHBIX padOT MPUBEACHHI B!

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3bIBAIOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIE
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc]| : METOAUUYECKNE YKa3aHUs K
BBITIOJIHEHHIO JTabopaTopHoit paboTsl / C.-IletepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOEHUS ; COCT.:
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1O. C. Hukomnaes, T. E. Kpsutosa. - DnektpoH. TekctoBbie AaH. - CI16. : U3a-so 'VAIIL, 2015. - 19
C.

— Xumus. TemnoBoi 3G dEKT (SHTATBITNA) XUMUYECKON peakIuy : [ DIeKTPOHHBIN
pecypc] : MeToarYecKue yKazaHus K BBITTOTHEHHIO TabopaTtopHoit padoTsl / C.-Iletepb. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbutoBa. - D1eKTpOH. TEKCTOBBIE
nad. - CII6. : Uzn-Bo 'YAIL 2015. - 17 c.

- XuMus : DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB : [ DJIEKTPOHHBIN pecypc] :
METOMYECKUE YKa3aHWUsI 110 BRIMOTHEHUIO TJabopaTtopHoi padotsl / C.-Ilerepd. roc. yH-T a9poKocM.

npudopoctpoenus ; coct.: T. E. Kpsutosa, 1. B. Orypriora. - DnekTpoH. TekcToBbie aad. - CIIO. :
WN3n-Bo I'VAIIL 2016. - 15 c.

Crpykrypa u ¢popma oTyera o JadbopaTopHoi padore

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pyIOBaHHE.

3. OmnucaHue SKCIIEpUMEHTA.

4. OO6paboTka pe3ysIbTaToB.

TpebdoBanusi K 0()OpMIIEHUIO 0TYETA 0 JIaDOPATOPHOI padoTe
OTuéT 1oIHKEH CoAep KaTh 3aNOJHEHHBIE TaOIHIIbI ¢ SKCIIEPUMEHTAIBHBIMU JAHHBIMU.
BrinmonHeHsl He00X0IMMBIE PACUETHI.

[TocTpoens! rpaduyeckrie 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
CremaHpl BEIBOJEL.
BrImonHeHbI KOHTPOJIBHBIE 3aJaHMsI HA TeMY J1a00paTOpHOI pabOTHI.

MCTOIII/I‘ICCKPIC yKa3aHufl A8 00y4aluuXcs MO0 MPOXO0:KAEHHI0 CaAMOCTOSITeIbHOM
padoThI

B xoJe BINOTHEHNS cCaMOCTOSATENBHON pabOThI, 00YUarOIINiCs BBIOIHSAET paboTy M0 33AaHUIO U
IIPU METOAMYECKOM PYKOBOJCTBE MpEnoaBareisi, Ho 6e3 ero HemoCPeCTBEHHOTO YYaCTHS.

B mporiecce BBIMOTHEHUS] CaMOCTOSTEIBLHON paboThl, y 00ydaromerocsi opMUpyeTcs
resiecooOpasHoe MIaHUPOBaHKE pabovero BpeMeH!, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBbIKU B YCBOEGHUH M CUCTEMAaTH3alluU MPHUOOpETaeMbIX 3HaHH, 0O0ecreurBaeT BHICOKHI YPOBEHb
yCIIEBaEMOCTH B IEepHO 00yUEHHsI, TOMOTAET MOJIyYUTh HABBIKH MMOBBIIICHUS TPO(PECCHOHATBHOTO
YpPOBHSI.

MeTtoanyecKMMH MaTepraiaMy, HalpaBJISIOIIUMHI CAMOCTOATENbHYIO paboTy 00yJaromuxcs
SBIISIOTCS:
— y4eOHO-MEeTOJMUECKUI MaTepra Mo JUCHUIUINHE;

SAE I

MeTtoauyeckue ykazaHus AJ1s1 00y4arOIUXcs MO0 NPOXO0KICHUIO TPOMEKYTOTHOM
aTTrecTaluu
[IpomesxyTouHas arrecTanus o0y4Jaromuxcst MpeyCMaTpUBAECT OLICHUBAHUE TPOMEXKYTOUHBIX U
OKOHYATEJIbHBIX PE3yJIbTAaTOB 00yUeHHs 10 AucuuIuinHe. OHa BKIIIOYaeT B celsl:

— 9K3aMeH — (popMa OLEHKU 3HAHUM, MTOIYYEHHBIX 00YJaIOIIMMCS B TIPOLIECCe U3YUEHUs BCEH
JUCIUIUIMHBI TN €€ YacTH, HaBBIKOB CAMOCTOATEIbHOM paboThl, CHOCOOHOCTH MPUMEHATH UX JJIS
pelIeHNs IPaKTUYECKUX 3aa4. DK3aMeH, KaK [IpaBWIIo, IPOBOJUTCS B MEPUOJT AK3aMEHALIMOHHON
CECCHH U 3aBeplIaeTcs aTTECTAllMOHHOM OIIEHKOM «OTIMYHOY, «XOPOILIO0Y, «yI0BIECTBOPUTEILHO,
«HEYAOBIETBOPUTEIBHOY.

Cucrema OLIEHOK IIPU MPOBEICHUU MPOMEKYTOUYHON aTTECTALlUN OCYIIECTBISETCS B
COOTBETCTBUH ¢ TpeboBanusMH [lonoxkennit «O TEKyIeM KOHTPOJIE YCIIeBAeMOCTH U
MIPOMEKYTOUHOM aTTecTanuu cTyeHToB 'Y All, oOydaromuxcst o mporpaMmmbl BBICIIIETO
oOpa3zoBaHusI» U «O MOAYIBHO-PEUTHHTOBOW CUCTEME OIICHKH KauecTBa yueOHOH paboThl
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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[Hata BHEceHuUs
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH U JOTIOTHCHHH

JlaTa u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

ITonnuce
3aB.
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