MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINU
(enepaibHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHUE BBICIIETO
o0Opa3oBaHUs
"CAHKT-TIETEPBYPI'CKMI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ABPOKOCMMNYECKOI'O ITPUBOPOCTPOEHU A"

Kadempa Ne 31

YTBEPXIAIO
PyxoBonuTens HanpaBieHus

J1.3.H..1Ipo@d.

(1OIKHOCTB, Y4. CTETICHb, 3BAaHUE)

B.B. Okpemmiion

(MHUIMAIBL, haMUIIus)

(mozrvcs)

«24» virons 2021 r

PABOYASA ITPOI'PAMMA JUCHUTIJIMHBI

«XuMH»
(HanmeHoBaHMe TUCIHILIHHEL)

Kon nampasieHust moaroToBKu/
CIIELIMATIbHOCTH

27.03.01

HaumenoBanue HaIlTpaBJICHUA

CTaHI[apTI/BaLII/ISI H MCTPOJIOTHA
HOHFOTOBKI/I/ CIICHUaJIbHOCTH

HanmenoBanue
MerTpounorusi, cTanIapTu3aims, cepTuduKaus
HAIPaBJICHHOCTH
dopma 00ydeHHS OYHas

Canxkr-IlerepOypr — 2021




JIuct cornacoBanus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy coctasui (a)

J011., K.X.H.,JIOLL. 23.06.2021 - / "; \, _Kpusuyn E.A.

(IOIKHOCTB, Y. CTCIIEHB, 3BaHHE) (moxmuce, nara) * - /', / (MHUIMATBL, PaMUITHS)

[Iporpamma onobpena Ha 3acenanuu kadeaps Ne 31

«23» utons 2021 r, mpotokosa Ne 8

3aeayrommii kadempoit Ne 31

J.T.H..11pod. ~—=23-uousa 2021 B.®. Ilunuiakos

(y4. cTeneHb, 3BaHKE) “" (moAnmMck, 1aTa) (MHUIMATBL, PaMUITHS)

OtBerctBenHbIit 32 OIT BO 27.03.01(01)

JIOIL., K.T.H. @4‘/ A.C. Crenaikuna

(OIKHOCTB, YU. CTEIIEHb, 3BaHHE) (monnuck, nara) 24.06.21 (MHULHATEL, (PaMIITHS)

3amecturens qupekropa uHerutyra OIITU no meroauueckoit padore

JTOIL. . K.T.H. JIOII = M.C. CmupHOBa

(MOJDKHOCTB, Y. CTEIIEHb, 3BaHHE) (moamucs, nara) 24.06.21 (MHULMAEL, (PaMUITHS)



AHHOTaIU

Jucunmmna «XuMHS» BXOJUT B 00pa30BaTEIbHYIO MPOTrPaMMy BBICIIETO 00pa30BaHHS
— mporpaMMy OakajaBpuara II0 HalpaBIEHUIO MNOAroToBKH/ crenuansHocT  27.03.01
«CrapgapTu3anss © = METPOJIOTHS»  HampaBIEHHOCTH  «MeTpoyorusi, CTaHAapTH3aIMs,
cepruduranms». ucuummna peanusyercs Kapeapoi «Ne3 1.

JucuumnirHa HaneneHa Ha ((OpPMUPOBAHKE Y BHITYCKHUAKA CJIETYIOIIUX KOMITETEHIIHIA:

OIIK-1 «Crioco0eH aHAIM3UPOBATh 3a7a9i TPO(HECCHOHATLHOM IeATETHHOCTH Ha OCHOBE
MOJIOKEHUM, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMAaTUKI

OIIK-2 «Cnocoben QopmynupoBaTh 33Aa4dl MPO(PECCHOHATBHON JEATENPHOCTH Ha
OCHOBE 3HaHHM MPO(UIBHBIX pa3/ie]IOB MATEMATHUECKUX U €CTECTBEHHO-HAYYHBIX JTUCHHUTIIHH

CopneprxaHue JUCHUIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBSI3AHHBIX C O3HAKOMIJICHHEM
UCTOPUU XUMHUHU, a TaKkKe C OCHOBHBIMU HANpPaBICHUSMU M TEHACHIUSIMH PpPa3BUTHUA
COBPEMEHHOW XWMHUH. OTa HayKa H3y4aeT MaTepUANbHBIA MHp, 3aKOHBI €ro pa3BUTHS,
cHenu(pUIEecKyl0 XUMUYECKyl0 (GopMy [BIKEHUS MaTepuu. B mpoiecce H3ydeHHs] XUMUU
BbIpa0aThIBACTCSl HAYYHBIA B3IJISA HAa MHUp. 3HAHWE XUMHH HEOOXOIUMO JUIS IUIOJOTBOPHOM
TBOPUYECKOHN JeATeNbHOCTH OakanaBpa JI00OT0 HAaNpaBiCHHUS MOATOTOBKH. 3HAHHE XUMHH
MO3BOJISIET COPMHUPOBATH COBPEMEHHOE HAy4YHOE IPEICTABICHHE O MAaTEepPHH, BEIIECTBE Kak
OJIHOM U3 BUJOB ABIDKYIICHCS MaTepuHu, MEXaHH3ME MPEBPAIEHUN XUMHYECKUX COCAMHEHUH,
CBOMCTBAax MaTepHAIOB O XMMHMYECKHUX IIPOLECCaX B COBPEMEHHON TexHuke. Ilpum u3ydyeHun
Kypca XUMHU HEOOXOAMMO IPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJAJE€Th TEXHUKOU
XUMHAYECKHX pacueToB, BHIPA0OTaTh HABBHIKM CAMOCTOSATEIBHOTO BBIMOJHEHUS XHMHUYECKUX
JKCIIEPUMEHTOB H 0000meHus: QaxkrtoB. [loHMMaHue 3aKOHOB XMMHU TIOMOXXET CTYACHTY B
pelIeHNH SKOJOTHYECKUX MpoOsieM. 3HaHUE Kypca XMMHU HEOOXOIMMO W JUIS TOCIEAYIOIIETO
YCTICUTHOTO U3YYCHHUS! CTIEIIMATbHBIX JUCIUILTUH.

[IpenogaBanue AUCHMIUIUHBL TpeIyCMaTpPUBAeT Cleaylomue (OpMbl OpraHHU3aIUH
y4eOHOro mpoliecca: JIEKIINH, JJabopaTopHble padoThl, caMocToATeNbHas paboTa oOyyaromierocs,
KOHCYJIbTaINH.

[TporpaMMoil TUCHMITIIMHBI TPETyCMOTPEHBI CIEYIOIUE BUJIbI KOHTPOJIS: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B popme 1udPpepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyI0E€MKOCTh OCBOEHUS JUCHHUIUTMHBI COCTaBisieT 3 3a4eTHbIX eauHwuibl, 108
9acoB.

S3bIK 00yUeHHSI 10 AUCLUTUINHE «PYCCKUN »



1. TlepeueHb MIAHUPYEMBIX PE3YIbTATOB OOYUEHUS 110 JUCIUTUINHE

Ilenu npenogaBaHusl AUCLUUIUIMHBI — YCBOCHHUE CTYJEHTAMHM TEOPETUYECKUX OCHOB
ofmell XUMHMM, XUMHMHM B@KHEHIIMX HJIEMEHTOB W MX HEOPraHWYeCKUX COEIUHEHUH,
(dbopMHpOBaHHE XUMHUYECKOTO MBIIUICHUS y CTYAEHTOB, PAa3BUTHE HABBIKOB HCIIOJIB30BAHUS
CBEleHMI 0  (U3MKO-XMMHUYECKMX  CBOMCTBAX  pa3jiM4YHbIX CUCTEM JUId  CHUHTe3a
COOTBETCTBYIOILIUX COEIMHEHUH, BBIIIOJIHEHUE TEPMOJMHAMUYECKUX U KUHETUUECKUX PacUeTOB;
IpUOOpETEHNE HEKOTOPOI'o OIBbITA 3KCIEPUMEHTAIBHBIX MCCIEOBAHUMN sl pa3pabOTKU HOBBIX
METOJIOB CHHTE€3a, MNpUIaHHUs MaTepuajgaM 3aJaHHOM CTPYKTypbl M KOMIUIEKCA CBOMCTB.
IIpencraBneHre BO3MOKHOCTH CTYAEHTaM Pa3BUTh U IPOJAEMOHCTPUPOBATh HaBBIKU B 00JacTH
MHHOBAIIMOHHBIX TEXHOJIOTHH.

JlucuuIuinHa BXOJHUT B COCTaB 00s3aTeNbHOM 4acTH 00pa30BaTEIbHON MPOTPaMMBbl
BhIcIIero oopazosanus (nanee — OI1 BO).

IlepedeHb MIaHUPYEMBIX PE3yJIbTaTOB O0YyUEHHMS 110 AUCLUIUINHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMU pe3ynbTataMu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AUCUMILIMHBI 00ydaroIUics JOJDKEH 00Jadarh ClIeNyHOLIMMU
KOMIIETEHIIUSIMU MM UX 4YacTsMHU. KoMIleTeHIIMY 1 MHAMKATOPbI UX JTOCTH)KEHUS IIPUBEJICHBI B
tabmuie 1.

Tabnuna 1 — IlepeyeHb KOMIETEHIINN U MHAUKATOPOB UX JTOCTUKEHUS

Konn
Kareropus (rpynna) Konx n HanMeHOBaHME HHIMKATOpA
HalMEHOBaHUE
KOMITETEHIHH JOCTHKEHUS] KOMIIETCHIIUT

KOMIIETECHIIH

OIIK-1 Cnocoben

aHAJM3UPOBATH

3aJjauu

npodeccronanpruoit | OIIK-1.Y.1 ymeTs npuMeHATh 0a30BbIE

Oo6mmenpodeccuoHaNbHbIC

KOMIICTCHIIN

JIesITeIbHOCTH Ha
OCHOBE IIOJIOKCHHIA,
3aKOHOB U METOJ0B
B o0J1acTu
€CTECTBEHHBIX HayK
U MaTCMAaTUKHN

€CTECTBEHHOHAYYHbIEC U MATEMATHUYECKUE
3HAHUS JJI PEHICHUS 3a/1a4
npodeccHoHANBbHON e TENbHOCTH

O6menpodeccnoHalbHbIE

OIIK-2 Croocoben

(bopMynMpoBaTh
3a/1a4u OIIK-2.3.1 3Hath npoduabHbIE pa3Aebl
npoEeCCUOHANBHON | MAaTEMaTUYECKUX U €CTECTBEHHOHAYYHBIX

NEeSITEILHOCTH Ha
OCHOBe€ 3HaHUN

JTUCIUIUINH
OIIK-2.Y.1 ymeTs GopMynHpOBaTh 331a4H

KOMIIETEHIIUH POQUITBEHBIX npodeccuoHanbHOM e TeNIbHOCTH,
pasneinos MPUMEHSITh 3HaHUS TPOPUIBHBIX Pa3eiioB
MaTeMaTHYECKUX U MaTeMaTHYeCKUX U €CTECTBEHHO-HAayUHbIX
€CTECTBEHHO- JUCLUIUINH
Hay4IHBIX
TUCITUTITAH

— «Du3uKa»y,

Mecro nucuuminHbl B ctpykType OI1
JucuumirHa MoxeT 0a3upoBaThCs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YUYarOIIUMHCS
IIPY U3YYECHHUH CIICTYIOIIUX JUCIMILIAH:

3HaHI/I$I, HOqueHHBIe HpI/I I/ISY'-IGHI/II/I MaTepI/Iana }IaHHOﬁ JUCHUIIIINHBI, MMCIOT KaK
CaMOCTOATENIbHOE 3HaYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YUEHUH IPYTUX TUCLMILIAH:
— «MarepuanoBenenue,

— « DKOJIOTHY.




3. OO0BeM U TPyI0EMKOCTh TUCIIUILIUHBI
Jlarable 00 00meM 00beMe MUCIUIUIHHBI, TPYAOEMKOCTH OTICIBbHBIX BUAOB Y4eOHOI
paboThI MO AUCIUILIHHE (M paclpeeiCHIE dTON TPYJOEMKOCTH MO CEMECTpaM) MPECTaBICHBI B
Tabymue 2.

Tabnuma 2 — O6beM U TPYAOEMKOCTh TUCIUTIIHHBI

TpynoemMkocTb 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne2
1 2 3
Obwasn mMpPyooemMKocms OUCUUNTIUHBL,
3E/ (120) i 3/108 3/108
U3 Hux uacoe npakmuuecKkoil n0020moeKu
AyoumopHhuie 3anamus, BCETo 4ac. 51 51
B TOM YHCJIC:
nexiuu (JI), (dac) 34 34
npakTuaeckue/cemunapckue 3anstus (113),
(uac)
nabopaTtopHbie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmoamenvnas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3a4er, Tudd
mudd. 3auet, sx3amer (3ader, Judd. 3aq, 3au ' Hudod. 3au.
DK3.**) '

*

=
[Ipumedanue: kaHAMIATCKH SK3aMEH

4. CopnepxaHue JUCIMUILTUHBI
Pacnipenenenue Tpy10€MKOCTH JUCHMIUIMHBI 110 pa3/iesiaM U BUIAM 3aHSATHM.
Pazgenbl, TeMBbI TUCIUTITUHBI U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHUIIE 3.

Tabmuna 3 — Pa3iensl, TeMbl IUCHUILTHHBI, UX TPYAOEMKOCTh

Pa3znenbl, TeMbI AUCITUTITMHBI Jlexuun I13 (C3) V1P KII CPC
(gac) (gac) (dac) (gac) (qac)
Cemectp 2

Pasgen 1. BBenenue B XUMUIO 1 5 4
Tema 1.1. Tlomarue BemectBa u |1 1 1
XUMHYECKOH  peaklud,  OCHOBHBIC
onpeJIeICHUs.
Tema 1.2. CTexuoMeTpu4eCcKUe 3aKOHBI. 2 1
dyHIaMEHTATBHBIC MTOHATUS U 3aKOHBI
XUMHUH.
Tema 1.3. CnocoObl ompenerncHus 2 2
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHUBAJICHTOB.
Paznen 2. Ctpoenue BemecTBa 10 - 4




Tema 2.1. OcHOBHBIE CBEIEHHUA O
CTpOCHI/II/I aTOMOB, KBAHTOBBIC YHCJIa

Tema 2.2. Ilepuonuueckuii 3axon J[.W.
Menneneena.

Tema 2.3. Xumuueckas CBSI3b, BHIBI
XHUMHUYECKOU CBS3H.

Tema 2.4. MeTop BaJICHTHBIX CBS3CH,
KOBAJICHTHAsI CBS3b.

Tema 2.5, Merog MOJNEKYISIPHBIX
opOuTanei.

Tema 2.6. HeBajieHTHBIC THIIBI CBS3CH:
HOHHAs CBS3b, METAJUIMYECKas CBS3b,
BOJIOpOAHAsl CBsI3b, CHJIBI BaH-nep-
Baannca.

Pasnen 3. Xumuyeckue CUCTEMBL
OOme 3aKOHOMEPHOCTH XHUMHUYECKUX
MPOIIECCOB.

15

Tema 3.1. DuHepreTuka XUMHUYECKUX
MPOLIECCOB,  BHYTPCHHSS  DHEPrus,
SHTAJIBITHS, SHTPOIIHSL.

Tema 3.2. DHeprus I'u66ca,
HaIPaBJICHHOCTH XUMHYECKUX
IPOIIECCOB, XMMMYeckoe U (a3oBoe
paBHOBECHE.

Tema 3.3. CkopocTb XUMHUYECKOH
peaKkIyu U METOJbI €€ PeryJnpoBaHus,
3aKOH JIEHCTBHSI Macc

Tema 3.4. DHeprus  axTUBAIUH,
ypaBHeHHEe AppeHuyca, nmpaBuio BaHT-
Todda, KaTaJn3aToOPhI u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacrtBopsl, HOHCHIEpCHBIC
CHCTEMBI, CIIOCOOBI BHIPAXKEHHS COCTaBa
pacTBOpPOB.

Tema 3.6. DNEeKTPOIUTHYECKAS
JWCCOIMAINS,  BOJHBIE  PAaCTBOPHI
3JIEKTPOJIUTOB, BOJIOPOTHBIHN
MOKa3aTeb, peakIuu 0OMeHa,
TUAPOIIN3 COJIEH.

Tema 3.7. CaoiicTBa pa30aBICHHBIX
pacTBOPOB  HEDJIEKTPOJIUTOB, BOJHBIE
pacTBOPHI AJIEKTPOJIUTOB, 3aKOH
pa3baBnenus  OcTBanbpia,  3aKOHBI
Payns.




Pazgen 4. OCHOBBI SJIEKTPOXUMHUIECKUX 4 8 5
MPOIIECCOB

Tema 4.1. OKHUCIIUTEIBHO- 1 1
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.

Tema 4.2. XuMmu4ecKkue HMCTOYHUKHU 1 4 2
ANEKTPUUYECKOTO TOKA. |'anbBaHUYECKHE

JJIEMEHTHI.

Tema 4.3. Dnexkrtponus,  3aKOHBI 1 1
®dapazes.

Tewma 4.4. Koppo3us u 6ops0a ¢ HEid. 1 4 1
Paznen 5:CoiicTBa IPOMBIILICHHO- 4 3

BaXXHbIX 3JICMCHTOB U UX COC[[I/IHGHI/Iﬁ

Tema 5.1. Kiaccel XuMHYeCKUX 2 1
COEIMHEHUH, CBOMCTBA MPOMBIILIEHHO
Ba)KHBIX DJIEMEHTOB U UX COCIMHEHUN.

Tema 5.2. XumMmuyeckas 2 2
UICHTH(DHUKAIHS. Mertoab1
XAMHYECKOT0 MCCIIENOBAHUA U aHalIn3a
BEIICCTB U UX MPEBPAICHU.

Hroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

[IpakTnueckass MOATOTOBKA 3aKJIIOYAECTCSI B HENOCPEICTBEHHOM  BBINOJHEHUH
OoOyyarolMMUCS  ONpENEJIeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyxyuei

npodeccHoHaNbHOM IeATENbHOCTBIO.

Copep:xaHue pa3iesoB U TEM JEKLIUOHHBIX 3aHITHH.
CopepxaHue pa3ieNioB U TEM JIEKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0muiie 4.

Ta6Jmua 4 — ConepmaHHe pasacyioB U TEM JICKIIMOHHOT'O NUKJIa

Howmep pasnena HazBanue u copepxaHue pa3fesioB U TEM JEKIUOHHBIX 3aHATHI

Pazgen 1 BBenenue B XuMHio.

Tema 1.1. ITonsTHE BenecTBa U XUMUYECKON PEaKLIMK, OCHOBHBIE OIPEIEICHUS.

Tema 1.2. Crexnomerpuueckue 3akoHbl. DyH/IaMEHTAIBHBIE MOHATHS W 3aKOHBI
XUMUH.

Tema 1.3. CriocoObI onpesiesieHnss KOJIMYEeCTBa BEIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CrpoeHue BemecTa

Tema 2.1. OCHOBHBIE CBEJICHHS O CTPOEHUN aTOMOB; KBAHTOBBIE UHCJIA.

Tema 2.2. [lepnonnueckuii 3axon /I.M1.Menneneesa, ca3b I1.C. co ctpoeHneM aroma.

Tema 2.3. XuMmudeckas CBA3b, BUJBI XUMHYECKOH CBI3H.

Tema 2.4. MeTo/1 BaJIeHTHBIX CBsI3€il, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTtoa MOJIEKYIISPHBIX OpOUTAJIEH.




Howmep pasnena

Ha3zBanue u conepxanue pa3enoB U TEM JICKUHOHHBIX 3aHATUN

Tema 2.6

HeBanenTHble THIBI CBSI3€H: HWOHHAs CBS3b, MeETaJJIMYeCcKas CBS3b,
BOJIOPOJIHAS CBsI3b, CHIIBI BaH-1ep-Baanbca.

Pasnen 3

XHUMHUYECKHE CHCTEMBI. O6H_[I/Ie 3aKOHOMEPHOCTH XUMHUUYCCKHX ITPOLECCOB.

Tema 3.1.

DHepreTuka XUMHUYECKUX TPOIIECCOB, BHYTPEHHSS YHEPTHsi, TEIIOBOI
3 dexT xumMuueckux peakuui, 1-i, 2-i, 3-if 3aKOHBI TEPMOJMHAMUKH.
DHTpoMus, KaK QYHKIUS COCTOSHUS, SHTATBIH. XUMUYCCKHIA MOTCHIIAAT.

Tema 3.2.

Oueprus ['u66ca, HAMPaBICHHOCTh XMMUYECKUX MPOIECCOB, XUMUYIECKOE U
¢dazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMUYECKON PEAKIMU U METOJbI €€ PEryJIUPOBAHMUS, 3aKOH
JICUCTBHUS Macc.

Tema 3.4

DHeprusi aKTHBAallUM, ypaBHeHUE AppeHumyca, mnpaBuio Bant-I'odda,
KaTaquM3aTopbl M  KaraquThyeckue cucreMbl. (OCHOBHOM  MOCTyJaT
XUMHUYECKON KHHETUKH, KHHETHUECKOEe ypaBHEHUE. BiusiHue TeMneparypsl
Ha CKOPOCTh XUMHUYECKOU peaKIuu, ypaBHeHHUE AppeHnyca. MexaHusm
MPOTEKAaHUS KaTaTUTHUECKUX Peakiii. XUMUYECKOe PaBHOBECHE MPUHIUI
Jlelllarense.

Tema 3.5

PactBopbl, ucnepcHble CUCTEMBI, CHOCOObI BBIPAXKEHUS COCTaBa
pacTBOpoB. TepMoaMHAMHYECKHE XapaKTEPUCTHKH Ipoliecca 00pa3oBaHUs
pactBopoB. CuibHBIE M ca0ble 3JIEKTPOJIUTHI, HMOHHBIE pPaBHOBECUS B
BOJIHBIX pacTBOpax, IPOU3BEJIEHUE PACTBOPUMOCTH

Tema 3.6

DNEeKTpOIUTHYECKAs AUCCOLUALIMS, BOJHBIE PACTBOPHI AJIEKTPOJIUTOB,
BOJIOPOJIHBIN TI0KA3aTelNb, peaKUd 0OMEHA, TUIPOIIU3 COJIEH.

Tema 3.7

CgoiicTBa pa3z0aBIECHHBIX PACTBOPOB HEAIEKTPOIUTOB, KommuratuBHbie
CBOICTBa pacTBOPOB, 3aKOHHI Payrs.

Pazpgen 4.

OCHOBBI 2JIEKTPOXUMHYECKHUX IPOIIECCOB.

Tema 4.1.

OKHCIUTEIBEHO-BOCCTAaHOBUTEIBHEIC pCaknuun

Tema 4.2.

XUMHUYECKUE MCTOYHUKHM  JJIEKTPUYECKOTO  TOKa. [ ambBaHnYeckue
AJIEMEHTBI,  CTAaHJAPTHBIE  DJICKTPOJHBIE  MOTEHIMaibl.  J[BOWHOI
NIeKTpudeckuil cnoi. YpasHeHne HepHcra. PaBHOBECHBIN. DIEKTPOAHBIN
noreHuyan. CTaHIapTHBIN BOJOPOIHBIHN 3JIEKTPO/I.

Tema 4.3.

3HeKTp0J’IH3, 3aKOHBbI CDapazLe;I.

Tema 4.4

Koppo3sus. MeToibl 3alUThl OT KOPPO3HH.

Pasgen 5.

CBoiicTBa MPOMBIINIJICHHO- BAXKHBIX 3JIEMCHTOB U UX CO€IUHEHMH.

Tema 5.1.

Knaccel XMMHYECKUX COEIMHEHUI, CBOMCTBA MPOMBIIIJIEHHO Ba)KHBIX
AJIEMEHTOB U UX coeAnHeHui Kommno3uimonnsie Matepuansl. KepMersl.
Xumus metaiios (Al, Fe, Sn, Pb, Mo) Xumus nemerammos: C, Si, S,
dbynnepen, kapoun. TorumBa (TBEpAOE, KUIKOE, TA30BOE), CMA30UHBIC
MaTepHualbl, MOTOPHbIE MacJa.

Tema 5.2.

Xumuueckas: uaeHTudukamnus. MeToIbl XUMUYIECKOTO HUCCIIETOBAHUS U
aHalii3a BEIECTB M MX MNpeBpamieHnid. KayecTBEeHHBIN U KOJTMYECTBEHHBIN
aHanus3 (TpaBUMETPUYECKUIA, TUTPUMETPUUECKUH,
KOMILJIEKCOHOMETPUIECKU METOIbI aHATTN3A).

[IpakTuueckue (ceMUHAPCKHE) 3aHATUS

TeMbl IPaKTUYECKHUX 3aHATUN U UX TPYJOEMKOCTb ITPUBEICHBI B Ta0IHIIE 5.




Tabnuma 5 — [IpakTudyeckre 3aHsATHS U UX TPYAOEMKOCTh

N3 Hux No
No | Tembl npaktuueckux | DopMbl NpakTUUECKUX | TpyaoeMKOCTh, |IpaKkTHYECKOH |paziena
n/n 3aHATHN 3aHATHN (gac) MOATOTOBKH, | JUCLIHUII
(gac) JIMHBI
Y4eOHBIM IIJTAHOM HE MPETyCMOTPEHO
|
Bcero
JlaGopaTopHbIe 3aHITHS
Tembl 1Ta00OpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh MPUBECHBI B Ta0IHIIE 6.
Tabnuia 6 — JlabopaTtopHbIe 3aHATHS U UX TPYAOEMKOCTh
N3 Hux Ne
Ne HanmenoBaHue 1a00paTOPHBIX paboT Tpynoemkocts, | npaktirieckoii | paszena
/11 (gac) MOJATOTOBKH, | JUCIIHI
(uac) JIHBI
Cemectp 2
1 | Crexmomerpuueckue 3aKOHBI. 2 1
OyHIaMEHTANbHBIE TOHSITHS U 3aKOHBI
xumun. CriocoObl onpeesieHns KOIu4ecTBa
BEIleCTBa
2 | DKBUBaJCHT. 3aKOH SKBUBAJICHTA 3 1
3 | TermnoBoit 3¢ ekt (FHTANBIUS) XUMAIECKON 4 3
peaxun
4 | Xumuueckue peakuuu, BbI3bIBAIOIIHE 4 4
AIIEKTPUUECKUIL TOK. DNeKTpoIHbIE
HNOTEHIMAIIBI U AJEKTPOJBIDKYILIUE CUITBI
5 | Koppo3zus meranios 4 4
Bcero 17

KypcoBoe npoektrupoBaHue/ BHIIOIHEHUE KYPCOBOM pabOThI
VY4eOHbBIM IJTAaHOM He MPEeTyCMOTPEHO

CamocrosTenbHas paboTa 00ydaromuxcs
Bunbr camocTosiTensHOM pabOTHI M €€ TPYI0EMKOCTD IMMPUBEICHBI B Ta0IHIIE 7.

Tabnua 7 — Buasl caMoCTOSITENbHOM paboThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 2,
Bunx camocTositenbHON paboThI
qac yac

1 2 3
N3ydeHue TeopeTnyeckoro MaTepuaia 47 47
muctuminael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TEKyIEMY KOHTPOJIIO 10 10




ycneBaemoctu (TKY)

Homamrnaee 3ananue (/13)

Kontposbabie paboTsl 3a0uHnkoB (KP3)

[ToaroroBka K MpoOMeEKyTOYHOM
arrecrauuu (ITA)

Bceero: 57 57

5. IlepeuyeHp yueOHO-METOAUIECKOTO OOSCIICUCHUS
JUTSI CAMOCTOSITEIbHOM paOOThI 00YYaIOIIHMXCS 110 TUCIHUILIAHE (MOIYIIIO)
Y4eOHO-MeTOIMUeCKHe MaTepHalbl JJIsi CAMOCTOSTENIbHOW padoThl 00Y4YaIOMIMXCsl yKa3aHbI B

m.a. 7-11.

6. [lepeueHb MEYATHBIX U JEKTPOHHBIX YUCOHBIX MU3IAHHMA
[lepeueHp nmeyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3AaHUI pUBeIeH B Tadnule 8.
Tabnuia 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUCOHBIX U3AAHUN

Hludp/
URL anpec

bubnunorpaduueckas ccplika

KonuuectBo
IK3EMILISIPOB
B OMOJIMOTEKE
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)

https://urait.ru/bcode/388983

I'nmunka, H. JI. OOmias XuMusa B 2 T :
Y4eOHHK ISl aKaJeMHUYECKOTO
Oakanaspuata / H. JI. I'nunka ; mox
penakmueit B. A. [Tonkona,

A. B. ba6bkoBa. — 19-e u3z., nepepad. u
norn. — Mocksa : U3gatensctBo FOpaiT,
2016. — 729 c. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-
9916-6445-5. — TeKcT : IeKTPOHHBIH

https://e.lanbook.com/book/104946

O6mas xumus. Teopus u 3afauul : yueOHOE
nocobue / H. B. Koposun, H. B. Kynemios,
O. H. I'onuapyk [u 1p.] ; nox penakuei H.
B. Koposuna, H. B. Kynemosa. — 3-e u3z.,
ctep. — Canxkr-IlerepOypr : Jlans, 2018.
— 492 c. — ISBN 978-5-8114-1736-0. —
TeKcT © 3JIEKTPOHHBIN

https://urait.ru/bcode/444652

[TpakTukyMm 1o oO1Iel XUMUH : yueOHOe
moco0ue g akageMIIECKOTO
6akanaBpuata / H. JI. I'munka,

B. A. Ilonkos, A. B. baGkoB,

O. B. HectepoBa. — Mockaa :
WznatenberBo FOpaiit, 2019. — 248 ¢. —
(bakanaBp. AxagemMudeckuii Kypc). —
ISBN 978-5-9916-4058-9. — Texkcr :

AIEKTPOHHBIN

https://e.lanbook.com/book/75521

Crace, H. ®@. Pemenue 3amau mmo ooueit
XuUMuUH : yaeonoe nocobdue / H. ®. Cracs,
A. B. Kopurynos. — 3-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c.




— ISBN 978-5-8114-2274-6. — Tekcr :

AJIEKTPOHHBIN

https://urait.ru/bcode/384671 Cysopos, A. B. O01miast 1 HeopraHuuecKkas
XUMHESI B 2 T | Y9€OHUK IS
aKaJieMruecKkoro OakanaBpuara /

A. B. CyBopos, A. b. Hukonbckuii. — 6-¢
U3]1., UCTIP. U JIOT. — MOCKBA :
WznarensctBo FOpaiit, 2016. — 607 c. —
(bakanaBp. AkameMHUECKUN KypC). —
ISBN 978-5-9916-5219-3. — Texkcr :

AIEKTPOHHBIN

7. IlepeueHb HIIEKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB
UH(POPMAITMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTn «HTepHEeT»

Ilepeuenn 3JIEKTPOHHBIX 00pa30BaTeNbHBIX pecypcos UH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTn «VHTepHeT», HEOOXOOUMBIX JJIsI OCBOCHHS JIHUCIUTUIMHBI
npuBejieH B Tadsmiie 9.

Tabmuma 9 — IlepeueHb 5SIEKTPOHHBIX O0pa30BATENBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT»

URL ampec HaumenoBanue

http://www.xumuk.ru/ | Caiit o xumuu

http://www.hemi.nsu.ru | OCHOBBI XUMHH: 00PA30BATENBHBINA CAUT IJISl CTYICHTOB

8. Ilepeuenb nH(GOPMAITMOHHBIX TEXHOIOTHIA
[Tepeuenp nmporpaMMHOTo 0OECIIEUSHHS, UCIIOIB3yEMOT0 TIPH OCYIIECTBICHHH
00pa30BaTENBHOTO MPOIIEcca MO AUCIUILINHE.
[Tepedenp HCMONIB3yeMOr0 MPOrpaMMHOI0 obecredeHus npezcTasieH B Tabuuie 10.

Tabmuma 10— I[TepedeHp mporpaMMHOTO OOeCTICUEHUS

No /o HanmenoBanue

He npenycmorpeno

[Tepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX pu
OCYIIIECTBIEHUH 00pa30BaTeIHHOIO Mpoliecca Mo AUCIUIIIINHE
[lepeuens wuCMONB3yeMbIX HH(DOPMALIMOHHO-CIIPABOYHBIX CHUCTEM TMPEACTABIEH B
Tabauie 11.

Tabnuma 11— [lepeuens nHGOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmoTrpeno

9. MarepuanbHO-TeXHHYeCKast 0a3a
CoctaB MaTepuaIbHO-TEXHMUYECKOM  0a3bl, HEOOXOAUMOW JNs  OCYIIECTBICHUS
00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCIUTIINHE, MpeCTaBIeH B Tabmiel 2.

Tabnuma 12 — CoctaB MaTepuaibHO-TEXHUYECKON Oa3bl

Ne HaumeHnoBaHue cocTaBHOH yacTH Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM Oa3bl (pu HEOOXOAMMOCTH )



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

1 | MynpTuMenniiHas JEKIUOHHAs ayAUTOPHS 32-01 (I'acremnno,15)

Crienpajan3upoBaHHas XUMHAYECKas JJa00OpaToOpHs ¢ 33-02, 33-04
HCIMOJIb30BAHUEM JEMOHCTPALMOHHBIX IJIAKATOB, (I'acremno,15)
1a00paTOPHBIX CTCHIOB U YCTAHOBOK TSI OTIPE/ICIICHUS
SKBHBAJICHTA METAJUIA, U3MEPECHHUSI SJICKTPOIHBIX MOTCHIIHAJIOB,
CKOPOCTH KOPPO3UH METAJUIOB; aHATUTUICCKHUE U DIICKTPOHHBIE
BeCHI; JJabopaTtopHble pH-MeTpbl, HEHTPUPYTH U KATTOPUMETP

10. OueHouHbIe cpeacTBa IS MPOBEACHUS MPOMEKYTOUHON aTTeCTaluu
CoctaB OLICHOYHBIX CpPEACTBAJIS TPOBEACHUS MPOMEXKYTOUHOH AaTTECTAlUH
o0yJaromuxcs o AUCUUIUIMHE MpUBeieH B Tadmuie 13.
Tabmuma 13 — CocTaB OLEHOYHBIX CPECTB IS HPOBEACHUS TPOMEKYTOUHON aTTECTAIIH

Bua nmpomexyTo4HOM aTTeCTaluu IIepedeHb OLIEHOYHBIX CPELICTB

JuddepenunpoBaHHbI 3aUeT Cnucok BOIIPOCOB;
TecTsl.

B kauecTBe KpHUTEpuEB OLIEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOCHHSI)
KOMITETCHIIMI O00y4arolMMHCS TPUMEHSETCS S-OaiibHas IIKajga OLEHKH C(HOpMUPOBAHHOCTH
KOMIIETEHIIHI, KoTopas npuBejieHa B Tabnune 14. B Teuenue cemecTpa MOXKET MUCHOIb30BATHCS
100-6amnmpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOM  CHUCTEMBbl ~ YHHBEpPCHUTETa,  IpaBHJIa
HCIOJIb30BaHUSl KOTOPOM, YCTAaHOBIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kpurtepun olieHKH YpoBHS C(HOPMUPOBAHHOCTH KOMITETEHITHIA

Or1eHKa KOMIIETEHI NN

Xapakrepuctrka choOpMUPOBAHHBIX KOMITETEHIAN
5-0ayuipHas mKana PaKTep bopnapo

— oOyyaronuiicss TiyOOKO M BCECTOPOHHE YCBOWJ IPOTrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHHO M TPAMOTHO €T0 M3JIaraeT;

— ONMUPAsCh HA 3HAHUS OCHOBHOW W JIOTIONIHUTEILHOW IUTEPATypPHI,
TECHO MPHBS3bIBAET YCBOCHHBIE HAYYHbBIE MOJOXKEHHSI C TPAKTUYECKON
JIeSITebHOCTBIO HAIIPABJICHNUS;

— yMeJio 00OCHOBBIBAET M apTyMEHTHPYET BBIJIBUTAEMbIC UM HJIEH;

— JieNaeT BRIBOAKI M 0000IICHNS;

— CBOOOJTHO BIIA/ICET CUCTEMOH CIIEIHATN3UPOBAHHBIX TTOHSITHIA.

«OTIHUYHO»
«3a4YTCHO»

— o0yJaromuics TBEPIO YCBOMI POTPaMMHBINA MaTepuall, TpPaMOTHO U
[0 CYIIECTBY H3JIaraeT ero, ONUpasCh HA 3HAHUS OCHOBHOM
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYNICCTBCHHBIX HETOYHOCTEIH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTUYECKON JEATEIHHOCTHIO
HATPaBIICHUS;

— apryMeHTHPYeT Hay4YHbIE TIOJIOKEHUS;

— JeaeT BBIBOABLI U 0000IIEHNS;

— BJIQJICET CUCTEMOM CIIeIMaTU3UPOBAHHBIX TIOHATHH.

«XOopomo»
«3a4YTCHO»

— o0yJaromuiicss YyCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYILIECTBY H3JIaraeT €ro, ONMpasiCh Ha 3HAHHUS TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOMYCKaeT HEeCYIIECTBEHHbIE ONMTUOKHA U HETOUYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS] B TMPAKTUYECKOM MNPUMEHEHUU 3HAHUU
HaIpaBJICHUS,

— c1abo0 apryMEeHTHPYET HAyYHBIC TTOJIOKEHUS;

— 3aTpyaHseTcs B GOpMYITHUPOBAHUU BBIBOJOB U 00OOIIICHMIA;

— YaCTHYHO BJIAJICET CUCTEMOU CIENUAITM3NPOBAHHBIX TOHATHIA.

«YOOBJICTBOPUTECIBHOY
«3a4TCHO»




Or1eHKa KOMIIETEHI NI

5-0ayupHas mKkaia

XapakTeprcTrKa COpMUPOBAHHBIX KOMITCTCHITHIA

— o0y4aroIuiicss He YCBOMJI 3HAYUTENIbHOM YaCTH MPOTrPaMMHOTO

Mmarepuaa;
ey IOBTeTROpHTEbHOY ~ ACIYCKAET  CYLIECTBEHHbIE OmMMOKM W  HETOYHOCTH  TIpH
«HE 3AUTCHOY paccMOTpEHHUH ITPOOJIEM B KOHKPETHOM HalpaBJICHUY; 5
— UCIIBITHIBAET TPYJHOCTH B IPAKTUYECKOM ITPUMEHEHHH 3HAHUIH;
— HE MOXXET apryMEHTHUPOBATh HAayUHBbIE II0JIOKEHUS;
— He (OpMYIUpPYET BBIBOJOB K 00OOIIECHU.
TunoBble KOHTPOJIBHBIE 3aJaHUS WK UHBIE MAaTEPUAJIbL.
Bormpocsl (3agaun) 11t 9K3aMeHa MpeACTaBiIeHbI B Tadymie 15.
Tabnuua 15 — Bornpocs! (3anaun) Asis SK3aMeHa
Kog
No /it [Tepedyens BOonpocoB (3a7a4) A1 dK3aMeHa
UHAMKATOpa
Y4eOHBIM ITAHOM HE MPETyCMOTPEHO
Bomnpocs! (3agaun) s 3adera / qudd. 3auera npejacranieHsl B Tabnuie 16.
Tab6muma 16 — Borpocs! (3agaun) mis 3aueta / qudd. 3adera
Ne Kon
i [Tepeuens BonpocoB (3a1a4) ais qudd. 3auera HJTIKATOpA

1 KBaHTOBO-MeXxaHHUYECKast MOJIENIb CTPOEHUS aTOMA. OIK-1.Y.1

2 Arowm. [Ipuniun neonpeneneHnoctu [ eiizendepra. YpaBHeHue OIIK-2.3.1
e bpoiinsa. BomnoBast BonnoBast pyHKImst.

3 VYpasuenue Ulpenunrepa. KBanrosbie uncna. [lpunnun Ilaymu. | OIIK-2.V.1
ITpaBuiio Xynnaa, Kineukosckoro.

4 [lepmonnueckass cucrema J[.MI. MenneneeBa. Crpykrypa | OIIK-1.V.1
NEePUOANYECKON CUCTEMBI (IEPUOABI, TPYIIIbI, IOATPYIIIHI)

5 [TeprnomuIHOCTD N3MEHEHHSI CBOIMCTB AiIeMeHTOB: paauyc atomos | OIIK-2.3.1
U HOHOB, DHEPIUHM MOHU3ALMU, CPOACTBO K DIIEKTPOHY,
IEKTPOOTPHULIATEIBHOCTD, OKHCIUTEIBHO-BOCCTAHOBUTENIbHAS
cniocoOHocTh. CBs3b I1.C. co cTtpoeHneM aToma.

6 OcHoBHBIE THUNBI XMMUYecKOH cBsa3u. KoanentHas cBsa3b. | OIIK-2.V.1
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHON CBSI3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIH).

7 HepanenTHbIC THIIBI CBI3€H: MOHHAS CBSA3b, METAIMUECKas OIIK-1.V.1
CBsI3b, BOJOPOJIHAs CB3b, CUIIbI BaH-nep-Baainbca.

8 Teopus rubpunuzanuu u reometpus Mosiekyin. [lonspHocts u OIIK-2.3.1
MOJIIPU3YEMOCTh KOBAJIEHTHOM CBSI3U M MOJIEKYJI

9 Me:xmonexysipHble B3auMoaencTBus. BoropoaHast cBA3b. OIIK-2.V.1

10 XuMHuecKasi TepMOAMHAMHKA. DHTaNbIUA. TemnoBoit s¢ ekt OIIK-1.V.1
peakuuu. 3akoH ['ecca. DHTponus, €€ U3MEHEHUE B Pa3IMYHbBIX
npoueccax. CB0OOAHAS SJHEPTUsI, €€ U3MEHEHHE — IBIKYILAs
CHJIA PEaKIIH.

11 XuMHU4YecKasi KHHETHKA. XUMHYECKOE PaBHOBECHE. OIIK-2.3.1

12 PactBopbl. CriocoObl BhIpaK€HUSI KOHIIEHTPALUMU PAacTBOPOB. OIIK-2.V¥.1
CBolicTBa pacTBOpOB

13 HucnepcHble cuctemsl. [IoBepXHOCTHBIE SIBICHUS OIIK-1.V.1

14 PacTBOpBI 31€KTPONUTOB. DIIEKTPOIUTHYECKAS TUCCOLAALIUS OIIK-2.3.1




15 Huccoumarnus Boxbl. [(uccommarmus kucinor W ocHoBanuid. | OINK-2.V.1
Bonopoansiit nokaszaresns

16 [IpousBenenue pactBopumMocTH. MonHO-0OMeHHBIE peaknuu. | OITK-1.V.1
I'mpponus comnent.

17 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN OIIK-2.3.1

18 Bo3nuknosenue 3JEKTPOJIHOTO MOTEHIAAIA. Jpoitnoit | OIIK-2.Y.1

JNEKTPUYECKUN CJIOH. 3aBUCUMOCTBH JIEKTPOAHOIO IMOTCHIIMAJA
OT TEMIIEpATyphl U KOHLEHTpauuu. Y pasHeHnue HepHera.

19 OnekTponn3 Kak BbeIHYXJIeHHass OBP. Peakuuu, npotekatromue | OINK-1.V.1
Ha MHEPTHBIX U aKTUBHBIX 3JIEKTPOJIaX B Pa3IMUHBIX PACTBOpPAX.
DnekTponu3 paciiaBoB. 3akoH Dapajest.

20 OO6mue croiicTBa MeTauioB. Kopposus metamioB. MeToapl OIIK-1.V¥.1
3aIIUTHI OT KOPPO3HH.

21 CoenuHenus TUMNa KpayH-3()UpoB. OIIK-2.3.1

22 [TopdupuHOBBIE CHCTEMBI. OIIK-2.3.1

23 Merannooprannieckue ruOpuaHbIE HAHOPAa3MEPHBIE YaCTHUIIBL. OIIK-2.3.1

IlepeueHp TeM [UIi KypCOBOIO MPOEKTHPOBAHUS/BBINOJHEHUS KypCOBOH pPabOThI
IpeJcTaBieHbl B Tabauue 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypCOBOTO IPOSKTUPOBAHUS/BBIITOIHEHHUS KYPCOBOM pabOTHI

No 11/ [TpumepHBIii TepeueHb TeM AJIsl KypCOBOTO IPOEKTUPOBAHUS/BBIIIOIHEHUS
B KypCOBOi1 pabOThI

Y4eOHbIM IIaHOM HE IPEyCMOTPEHO

Bompocsl st mipoBeieHHST TIPOMEXKYTOYHOM —aTTECTAlldd B BHJIE TECTUPOBAHHS
npeJcTaBieHbl B Tabnuie 18.

Ta6muna 18 — [IpumepHBIii TepedyeHs BOIIPOCOB ISl TECTOB

Ne ITpuMepHBIii epedeHb BOIPOCOB Il TECTOB Kon
n/n MHIUKATOpa
1. | DHepruto 371€KTPOHA NOJHOCTHIO XapaKTEPU3YIOT KBAHTOBBIE UUCIA ... OIIK-1.V.1
a.t mme; b.numg;
C.Meums; dnut;
e. L ums
2. | B arome, anektpoHHas GpopMmyiia KOTOPOTo OIlK-2.3.1
15%25%2p°3523p°®3d*4524p°4d°5s?, ... BaneHTHBIX YIEKTPOHOB . ..
a. 13; b. 2;
c.9; d. 11;
e.5
3. | CriuHOBasI BJICHTHOCTH AJIEMEHTA TC B OCHOBHOM COCTOSIHUM PaBHA ... OIIK-2.V.1
a. 5; b. 1; C.2;
d.3; e.4
4. | B arome XMMHYECKOTO 3JIEMEHTA .... TPH P-DJIEKTPOH Ha BHEITHEM OIIK-1.V.1
SHEPreTHYeCKOM ypOBHE.
a. Sc; b. Se; c. Sb;
d. Ge; e. Si




KI/ICJIOTHBIM OKCHUIOM SABJISICTCA ...
a. MnOg; b. Mn2O7;
c. MnO ; d. Mn2Os3

OIIK-2.3.1

Pacrionoxuts anemenTs | A moarpynmnsl B mopsake yCHICHUS
METaTINYECKUX CBOMCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

OIIK-2.V.1

B xnopune xanbims CaCly ... xumuueckas CBs3b.
d. JOHOPHO-aKICIITOPpHAs,

b. HemonsipHast KOBaJICHTHAS,

C. ImoJisipHasi KOBAJICHTHAS,

d. monnas;

€. MeTaJUIN4YeCKast

OIIK-1.V.1

JIOHOpHO-aKIENTOPHAS XUMHUYECKAs CBSI3b UMEETCA B ... .
a. kpucramte ¢ropuaa autus LiF;

b. monekyne 6pomoBoopoaa HBr ;

C. kpucraiute mosapennoii coiau NacCl;

d. KaTHOHE TUIPOKCOHUS HsO" :
g. MoJiekyine apcuHa AsH3s .

OIIK-2.3.1

B monekyne arena Ho.C=CH> ... Tun rubpuau3anuy NeHTpaTbHOTO
atoma C.

a. sp; b. sp?; c.sp>;
d.sp’d*;  e.spd

OIIK-2.V.1

10.

CXGMa HeperBIBaHI/ISI AdTOMHBIX Op6I/ITaJ'IeI71 B MOJIGKYJ'IC ... HMECT BU/
a. BeBry; b. BHs ;

c. BBr3; d. BeH: ;

e. SiBry

OIIK-1.V.1

11.

DK30TepMUYECKas peakiis XapaKTEPU3YETCs YCIOBHEM ...
a. AH=O0; b. AH >0;

c. AH<O0; d. AS<0;

e. AS >0

OIlK-2.3.1

12.

(DOpMYJ'Ia IJIg pacueTa USMCHCHUS SHTAJIBIINU B XO1€ XHUMHYECKOM

peakuuu, nmpoTekaromeit no ypasuenuto 2A + 3B = C + 4D, umeer Bux:

a. AH? = (AHc + AHp) - (AHA + (AHB);

b. AH® = (AHc + 4 AHp) - (2 AHa + 3 AHB);
c. AH? = (2 AHA + 3 AHg) - (AHc + 4 AHDp);
d. AH® = (AHc + 4 AHp) + (2 AHa + 3 AHg);

OIIK-2.V.1




e. AH? = (AHA + AHg) + (AHc + AHp)

13.

PaBHOBecue B cucreme
C (tB) + 2 H2 (r) 2 CH4 (1) (AH® = -74,9 xJI)k) MOKHO CMECTHUTH BIIEBO

a. YBenudyenueM KoHIeHTparuu CHa ;
b. YMmensirenuem konmentparnuu CHs ;
C. YBenuueHueM KoHieHTpauuu Hy;

d. TToBBIIIEHHEM JABIICHHUS;

€. [ToHmkeHneM TeMIepaTypbl

OIIK-1.V.1

14.

BeipaskeHue JUist KOHCTaHTBI PABHOBECHS CUCTEMbI 00PaTUMBIX PEaKITHiA
2Nz (r) + O2(r) <> 2 N20 (1) umeer BuUf ...

2
ke [NZZO]Z; DK [ZIZO]Z

_INJ[O5] N0

c.KW, d.KW

OIIK-2.3.1

15.

MonexynspHoi GopMOl KpaTKOT0 HOHHOTO YPaBHEHUS
Ni(OH), + 2H" = Ni?* + 2H,0

SBIISICTCS ...

a. Ni(OH)2 + H2S = NiS + 2H20;

b. 3Ni(OH)2 + 2H3PO4 = Ni3(POs4)2 + 6H20;

c. Ni(OH)2 + 2HNO3 = Ni(NOz3). + 2H0;

d. Ni(OH), + H2SO3 = NiSO3 + 2H20;

e. Ni(OH)2 + H2CO3 = NiCO3 + 2H.0

OIIK-2.3.1

16.

Vkaxute HaOOp BEIMIECTB, B COCTaB KOTOPOTO BXOJAT TOJIHKO TUITUYHBIC
OKHCJIUTEJIH 3a CUST aTOMOB S .

a. SO2; H2SO3; KHSO3

b. SO3; H2SO4; KHSOq

c. H2S; NazS; SO ;

d. S; SO3; SO2;

e.NaxS04; NaxS03; SO»

OIIK-2.V.1

17.

Ha 9JICKTPOAax B raJIbBAHUYCCKOM 3JICMCHTC

Fe | Fe(NOz3)2 || Pb(NOz3)2 | Pb mpoTekaroT mpoIeces ...
a. Fe-2e=Fe’"; Pb?* +2e = Ph° ;

Ph° —2e = Pb*"; Fe?* +2e = Fe?;

Pb® —2e = Pb*"; Pb®* +2e = Pb°;

Fe® —2e = Fe?"; Fe?* +2e = Fe?;

Fe® —3e = Fe*"; Pb?* +2e = Ph’

®© oo o

OIIK-1.V.1

18.

[Tpu snexTposn3e BOJHOTO pacTBOPA ... HA HHEPTHBIX JIEKTPOIax

BBIACIAOTCSA TOJIBKO BO)IOpOlI nu KI/ICJ'IOpO)I.
a. ZnCly; b. KF;

€. ZnS0Oy ; d. KCI;

OIIK-2.3.1




e. CuSOq

19. | Ilpu anexTposm3e BOJHOTO PacTBOPA ... HA JICKTPOAAX MPOUCXOMIST OIIK-2.V.1
MPOLIECCHI:
2H,0 + 2e = H, + 20H,
s*-2e=5"
a. Na2SOyq; b. CdSOs;
c. CuS; d. Na:S;
e. NaxSO3
20. | Ilpu 27IEKTPOXMMUYECKON KOPPO3UHU B CUCTEME —MarHuii — ooBol B OIIK-1.V.1
KHCJION CpeJie Ha KaToJie oopa3yercs ...
a. Mg”*; b.Sn°;
c.Sn”"; d.OH ;
e. Hz
21. | JIsst 3aIIUThl KaAMHSL OT KOPPO3UH BO BIIAXKHOM BO3/IyX€ B KAYECTBE OIIK-2.3.1
KaTOJTHOTO TIOKPBITHS MOXHO HCIIOJIb30BATh ...
a. Al; b. Mn;
c.Co; d.Cr;
e. Mg
22. | Ilpu 271K TPOXMMHUYECKON KOPPO3UH B CUCTEME —~LIMHK — cBUHEIl ]l B OIIK-2.V.1
HEUTpaJIbHOU Ccpejie Ha aHoJIe o0pa3yeTcs ...
a. Zn**; b. 02 ;
c. Pb**; d.OH";
e. H'

[lepeueHb TeM KOHTPOJIBHBIX PA0OT IO IUCHUIUIMHE 00YyYarOIIUXCs 32049HON POpPMBI
oOydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuma 19 — [NepeueHs KOHTPOIBHBIX PabOT

Neo ni/mt [TepedyeHb KOHTPOIBHBIX paOOT

He npenycmoTrpeno

Meroanueckue  MaTepualbl,  ONPEACISIONIME  IPOLUEAYypPbl  OLICHWBAHUs
UH/MKATOPOB, XapaKTepU3YIOUIMX JTamnbl (HOPMUPOBAHMS KOMIIETEHLMH, coJepxkarcsi B
JIOKaJbHBIX HOpMaTWBHBIX akTax [YAII, perlaMeHTHpyrOIMX TMOPSAOK M IPOLELYPY
MIPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH M MPOMEXYTOYHON aTTecTalluu 00yJaromuxcs
I'VAIL

11. Mertoauyeckue yKazaHus i 00yJarOIIUXCs IO OCBOCHHIO JUCITUTITHHBI

Metonuyeckue ykKazaHus Ui OOy4yaroUMXCs IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4YE€HHE JIEKIIMOHHOTO MaTepuaja — JOTMYECKH CTPOHHOE, CHUCTEMHOE,
riy0oKoe U SICHOE H3JIOKeHHe ydeOHoro Mmarepuana. HasHaueHue cOBpeMEHHOH JEeKIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(OpMAIMIO MO TEME, a B OCBOCHUHU
(GyHIlaMEHTAJIbHBIX MpPOOJIeM JUCUUIUIMHBI, METOJIOB HAay4YHOTO TIO3HAHHWSA, HOBEWUIINX
JOCTIKEHUM Hay4dHOH MbIciau. B ydeOHOM mporecce JeKIHs BBIMOJHSAET METOI0JIOIMYECKYIO,
OpraHMU3alMOHHYI0 U MH(OpMalHOHHYI0 QyHKUMU. JIeKMs pacKpbIBaeT MOHSATHIHBIN anmapaT




KOHKpETHOU 00JIacTH 3HAHUS, e¢ MPoOIeMbl, JaeT EeIbHOE MPEICTABICHHE O JUCIUILIUHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU AUCIUTUTMHAMM.

[TnarrpyemMble pe3ybTaThl IPH OCBOCHUU 00YYAIONTMMUCS JEKIIMOHHOTO MaTepHaa;

— TIOJlyYeHUE COBPEMEHHBIX, IICJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX ONPENENAeTCs 1EJIEeBOM YCTAHOBKOM K KaXK/I0W KOHKPETHOM TeMe;

— TOJy4YeHHE OMbITa TBOPUECKON pabOTHI COBMECTHO C IIpernojaBaTesieM;

— pa3BUTHE TNPOPECCHOHATHHO-ACIOBBIX  KA4yeCcTB, JIFOOBM K MpeaMeTy |
CaMOCTOSATEIBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBJIEHUE HEOOXOAUMOTO HHTEpeca, HEOOXOMMOTO [T CAMOCTOSITENIbHON PabOThI;

— TMOJy4YyeHUWE 3HAHUW O COBPEMEHHOM YPOBHE pAa3BUTHUS HAYKM U TEXHUKH H O
MIPOTHO3€ UX Pa3BUTUS Ha OJMKaMIINe TObL;

— HAy4yuThCs MeToaudecku oOpabarbiBaTh MaTepuan (BBIACNIATH TIJIaBHBbIE MBICIU U
MOJIOXKEHHUS, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSTh HX B  Pa3IUYHBIX
(bopmyIHpoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCeX HEOOXOAMMBIX TEPMHUHOB U MOHSATHIA.

JleKIMOHHBI ~ MaTepual MOXET CONPOBOXKIATHCSA JIEMOHCTpAIle ClalijoB U
WCIIOJIb30BAHMEM pPAa3/IaTOYHOTO MaTepualia TpH MPOBEICHUU KOPOTKUX JUCKyccHid 00
O0COOCHHOCTSIX MPUMEHEHHUS OTAETbHBIX TEMATHUK 10 IUCIUIUIMHE.

CrpyKTypa OpeocTaBaeHus JIEKIIMOHHOTO MaTepuaa:

Berynnienne — yacTpb €KUM, 1eJdb KOTOPOH - 3aMHTEPECOBaTh U HACTPOUTH ayAUTOPHIO
Ha BOCHPUATHE Y4eOHOTO Marepuasiia. B ero cocraB BXOAST: GOpPMYTUPOBKA TEMbI JICKIUH,
XapaKTepUCTHKA ee — MPOoPecCHOHAIBHON 3HAYUMOCTH, HOBU3HBI M CTETNICHU U3yYEHHOCTH, LENIH
JIEKIMH; W3JIOKEHUE TIUIaHA JICKI[UH, BKJIIOYAIOIIEIO0 HAaUMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJICKAITUX PACCMOTPEHHUIO Ha JICKIMM, XapaKTePUCTHKA PEKOMEHIYEMOH JIMTEepaTyphl,
HEOOXOIUMOM /il OpraHu3aliid CaMOCTOSITENbHONW paboOThl CTYAEGHTOB; PETPOCHEKIUS-
HallOMHHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— MPOUUIONW JIEKIMH, CBSI3b MX C HOBBIM
MarepuaioM, yKa3aHHE Ha €ro pojib, MECTO M 3HAYEHHE B JAHHOW AUCIUIUIMHE, & TaKXE B
CUCTEME JIPYTUX HaYK.

OCHOBHas 4acTb - M3JI0KEHUE COJEPKAHHUS JIEKIIMM B CTPOIrOM COOTBETCTBUU C
MPEAJIOKEHHBIM IUIAHOM. BKIIFOYAaeT pacKpbIBAIOIIMI TEMy JEKIHM KOHUENTYAJIbHBIA H
(dakTUyecKUi Marepual, ero aHalu3 M OICHKY, pa3IUYHbIE CIOCOOBl apryMeHTalluud |
JTIOKA3aTeNIbCTBA BHIJIBUTAEMBIX TEOPETUUCCKUX TTOJIOKECHUH.

3aknroueHre - TOJBEACHHE OOIIero uTora JeKIHud, oO0O0OIIeHHe Marepuaia,
(dhopMyTupOBKa BEIBOJIOB MO T€ME JIEKIIMU; OTBETHI HA BOMPOCHI CTYIEHTOB.

Jns Hagyexkanmiero OCBOEHHs Kypca XMMHUM MCHOJB3YIOTCS CHELUaIbHbIE HAarJsiIHbIE
CpelCTBa, C MOMOIIBI0 KOTOPBIX MOXKHO TepeAaBaTh CTyAEHTaM HHQPOPMAIIUIO O BEIIECTBAX,
00BEKTaX W CyIIeCTBE (PU3NYECKUX M XHUMHUECKHUX TMpeBpaiieHuil. JleMOHCTpallus OIbITOB,
MOJICJIM KPUCTAUTMYECKUX PEIICTOK, TAaOJUIBI U IJIAKaThl C YHEPTETHUYECKUMHU TUarpaMMmamu
o0pa3oBaHMs MOJIEKYJ, peaKlUi ¢ KaTanu3aTopamMu 1 0€3 HUX U T.J.

Mertoanyeckue ykazaHusi Ui OOy4aroIMXCs IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor.

B xone BeImonHeHus 51abOpaTOpHBIX paboT oOydarolmuiics JOHKEH YriyouTh H
3aKpENUTh 3HAHUS, MPAKTUUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJUKOM M TEXHHUKOU
SKCIIEPUMEHTa B COOTBETCTBUM C KBaJU(DUKAIIMOHHOW XapaKTEpUCTHKOM 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 HKCHEPUMEHTAIBHO-TPAKTHUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOITPUATHH.

BrimonHenue mabopaTopHbBIX paboT 0OydarOUIMMCS SIBIISIETCS HEOTHEMJIEMOM YacThIO
U3Y4YEeHUs] JMCUUIUIMHBI, OIpeneisieMod ydeOHbIM IUIAaHOM, U OTHOCUTCS K CpEJICTBaM,
o0ecTeYrBaOIIUM pelleHNe CIeTYIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T1npuoOpeTeHHe HaBBIKOB MCCIEJOBAHUSA IPOLECCOB, SBICHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOU JUCLUIUIMHBI;



— 3aKpeIUIeHUE, Pa3BUTHUEC U JICTATH3ALUs TEOPETUUCCKUX 3HAHUH, OJTYICHHBIX Ha
JICKLHUSX;

— TOJy4eHHe HOBOW MH(OPMAIMH 10 U3y4aeMOH ANCIHUILUINHE,

— T[pHOOpeTeHHWe  HABBIKOB  CaMOCTOSTENBHOW  paboTel ¢ 1abopaTOpPHBIM
obopynoBaHuEeM U IprOOpamMu.

3ananue ¥ TpeOOBaHUS K MPOBEICHUIO JTA00PATOPHBIX PAOOT

Jliist BBITIOTHEHUST J1a00OpaTOPHBIX pabOT HMCIOIB3YIOTCS METOIMYECKHE YKa3aHUsS M0 HX
npoBeaenuto. JlaboparopHas pabora Kak BUJ y4eOHOTO 3aHSATHS MPOBOJUTHCS B CIEIHAIBLHO
00OpYyIOBaHHBIX y4eOHBIX JabopaTopusx. HeoOXOAMMBIMH CTPYKTYpHBIMH —3JI€MEHTaMHU
nabopaTopHOi pabOTHl TOMHUMO CaMOCTOSTEIBHOW JESATEIIbHOCTH CTYJIEHTOB, SIBIISIOTCS
WHCTPYKTaX, IPOBOJUMBIH MPEIOIaBaTelieM, SKCIIEPUMEHTAIbHAS YaCTh, & TAK)KE OpraHH3aIus
00CYJIEHUS] UTOTOB BBITIOJHEHUS JIAOOPATOPHON pabOTHI.

Crpykrypa u hopma otyera o 1abopaTopHoit paboTe

Otuer o JabopatopHOil paboTe wuMeeT (OpMYy THIEPTEKCTOBOTO JOKYMEHTA,
CoJIep KalIero 3ajaHue Ha JabopaTOpHYIO padoOTy, KPaTKUE TEOPETHUYECKHE CBEICHHS IO TeMe
paboThI, omHMcaHue NPUOOPOB, HCIIOIB30BAHHBIX IPH BBITOJHEHUU pPa0OTHI, PE3YJIbTATHI
BBIUUCIIUTEIILHBIX KCIIEPUMEHTOB, a TAKXKE BBIBOIBI 10 UTOTAM MPOJICIAHHON pabOTHI.

TpebGoBanus K 0hOPMIICHUIO OTYETA O JIAOOPATOPHOU padboTe

OT4er NOMKEH coAepKaTh TUTYJIBHBIN JIMCT, & €ro COIepIKaHue JOJIKHO OBITh
odopmiieno cornacHo 'OCT 7.32 — 2017.

HopmatuBHas jgokymeHTamusi, HeoOXomumas Juis OQOpMIICHHUs, TpPUBEIACHA Ha
anekTpoHHOM pecypce 'Y AIL https://guap.ru/standart/doc

MeTtoauueckue ykazaHus AJig 00y4daroluXcsl M0 MPOXOKICHUIO CAMOCTOATEIbHON
paboTHI.

B xoze BBITIOJIHEHHST CaMOCTOSITEILHON pabdOThI, 00OYUYaAOIIUIACS BBIMOIHSIET paboTy MO
3aJJaHUI0 M TP METOJUYECKOM PYKOBOJICTBE MpeErnojaBatres, HoO 06e3 ero HemocpeJACTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst Mo 3a04HOM (opme 0oOydeHus, caMocTosITeIbHas paboTa MOXKET
BKJTIOYATh B C€0s1 KOHTPOJIBHYIO PaboOTYy.

B mporiecce BBIOMHEHUSI CAMOCTOATENBHONW paboThl, Yy oOyuaromierocsi GopMupyercs
1enecooOpa3Hoe IUIaHUPOBaHHE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaThb YMEHHUS
Y HaBBIKM B YCBOCHHHM M CHUCTEMATH3aIlMM MPHOOpPETAEMBIX 3HAHHM, 00ECIeYnBaeT BBHICOKUI
YpPOBEHb YCIIEBAEMOCTH B TMEpUOJ OOyUYEHHs, IMOMOTAET TMOJYYUTh HABBIKH TTOBBIIICHUS
pohecCHOHATBEHOTO YPOBHSIL.

MetoauyeckuMi ~ MarepuallaMd, — HallpaBlISIOIMIMMHU  CaMOCTOSITENIbHYIO  paboTy
00yUaIOIIUX CSISBISIIOTCS:

—  y4eOHO-METOAMYECKU MaTepual Mo TUCIUIUINHE;

— METOAWYECKHE YKa3aHHs IO BBIMOIHEHUIO KOHTPOJIBHBIX paboT (st oOydaronuxcs
1o 3a04HOU (hopme 0OyueHus).

Mertoauyeckre ykazaHus JUIs OOy4yaromIMXCsl IO IMPOXOXIEHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH IPELyCMaTPUBAET KOHTPOJIb KAauecTBa 3HAHUU
o0yyJaroImuxcs, OCyLIECTBISEMOrO B TE€UYEHHE CEMECTpa C LIENbI0 OILIEHMBAHUS XO0Jla OCBOCHUS
JUCLUTITINHBL.

CBoeBpeMeHHasl clladya OTYETOB IO JIAOOpaTOPHBIM W MPAKTHYECKUM 33JaHUSIM U
MOJIOKUTEIBHBIN PE3yNbTaT Ha 3alIUTE 3THUX paboT MOXKET YUYMTHIBATHCS IPH MPOBEICHUH
MIPOMEKYTOUYHOM aTTECTALUN.

Metoanueckue ykasaHus JUisl 00ydaromuxcs M0 MPOX0XKJIECHUIO MPOMEKYTOUHON
aTTEeCTallUN.



[IpomexyrouHass  arrectanysi  OOydalomUXcs  MpPEAyCMaTpUBAeT  OIEHUBAaHUE
MIPOMEXYTOUHBIX M OKOHYATEIBHBIX PE3yAbTaTOB OOyueHUs Mo AucuuruinHe. OHa BKIIOYAET B
cels:

— auddepeHIUpPOBaHHBIA 3a4eT — 93TO0 QopMa OIEHKM 3HAHUM, MOJYYEHHBIX
oOy4arolmuMcsi IpU U3YYeHUH TUCIUILIMHBL, IPU BBIOJIHEHUU KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HUCCIIEIOBATEIBCKIX PA0OT U MPOXOKICHUH MPAKTHUK C ATTECTAI[MOHHOMN OIEHKOMN
COTJIMYHOY, «XOPOILI0», «yIAOBIECTBOPUTEILHO, «HEYIOBIETBOPUTEIHHOY.

[Ipomexxyrounasi arrectanusa npooautrcs no @OC, npuBeneHHomy B 1.10.3 maHHOM
pabodeii mporpaMMbl TACIUTUTHHEIL.
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