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BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMmMa nepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

[Ipotokonm oT 2018 1. Ne
3aB. xadenpoii 1.X.H., npodeccop Byros I'.M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMmMa repecMoTpeHa, o0cykaeHa H ogo0peHa st
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokonm ot 2019r. Ne
3as. xadenpoii 1.x.H., mpodeccop Byros .M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMmMa rnepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

[Iporokonm ot 2020T. Ne
3aB. xaenpoii 1.x.H., mpodeccop byros I''M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa s
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIporokom o 2021r. Ne
3as. xadenpoit 1.x.H., mpoteccop Byros .M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | U3yueHne TeopeTHuecKuX OCHOB XUMHUH, 3aKOHOMEPHOCTEH BaKHEHMILINX MPOLIECCOB B XUMHUUECKHX CUCTEMax U METOJI0B
MX UCCIIEI0BaHUH; MOIydeHre 3HAaHUH, HEOOXOAUMBIX Ui TPO(PECCHOHATEHON MOATOTOBKH; (YOPMUPOBAHUE LIETOCTHOTO
€CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUST; TBOPUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH KPUTHICCKH aHATTU3UPOBATH OOBEKTHI U
MIPOIIECCHI; Pa3BUTHE HABBIKOB IMPOBEACHUS dKCIIEPUMEHTA M PAOOTHI C XUMHUYECKIM 00OPYIOBAHUEM TIPH BHITOIHEHHN
Pa3IUYHBIX UCCIIEIOBAaHUN.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Mukn (paszen) OOIT: | 1B

2.1 | TpeGoBaHus K NpeABAPHTEIbHON OAT0TOBKe 00y4aro1erocs:

2.1.1 )1_]'[5[ HU3YyUCHHS JUCHUIIIINHBI «XHMUS» CTYACHTY HGO6XO]II/IMO 3HAaHUC IKOJIBHBIX IMPECAMCTOB: XUMHUHU, (I)I/I3I/IKI/I,
MAaTEMATUKHU, a UMEHHO Pa3/ICJIOB DJICKTPOCTATUKU, 3aKOHOB CDapa;:[e;I, 3aKOHOB UOCAJIBHBIX I'a30B, peIlIeHI/Iﬁ CTCIICHHBIX

ypaBHEHH, OCHOB JIorapu(GMUpPOBaHUs U JUPPepeHINPOBAHNS, aHATHU3A (QYHKITUIH.

2.2 | JMCUMILTHHBI U NPAKTHKH, JIs KOTOPBIX 0CBOEHHE JAHHOM TUCIUILIUHBI (MOXY/I5) HEOOXOXNMMO KaK

npeamecTrByroiiee:

3. KOMIETEHINHA OBYYAIOILIETOCs, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS ANCLHATLINHBI
(MOJYJIS)

OIIK-4: ciocoGHOCTBIO YYACTBOBATh B pa3padoTke 00001IeHHBIX BADHAHTOB pellieHHs: Npo0/ieM, CBS3aHHBIX C
MAIIMHOCTPOUTEIBLHBIMHI NPOU3BOCTBAMHU, BLIOOPA HA OCHOBE AHAJIM32 BAPDHMAHTOB ONTHMAJIBHOI0 MPOTrHO3MPYEMBbIX
TocJIeICTBHIl pereHust

3HaTh:

YMmerb:

Baagers:

B pe3yjibTaTe 0OCBOCHUA TUCHUIIJINHBI oﬁyqalomnﬁm JOJIKECH
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3HaTh:

3.1.1|0
AUCTIEPCHBIC CUCTEMBI, DJICKTPOXUMHUYECCKNE CUCTEMBI; DHEPTCTUKY U KUHETUKY XUMUYCCKUX peaKuHﬁ, MCTOBI
pEryjiupoBaHus CKOPOCTHU peakunﬁ, KaTaJIn3aToOpbl U KaTAJIUTUYECKUE CUCTEMbI, XUMHUYECKOC U (ba3OBOC PpaBHOBECHE,
KoJieOaTeIbHbIE pCakun; OCHOBHBIC IMPUHIUIIBI PAIlTHOHAJIBHOI'O U 0€30I1aCHOI0 UCITOJIH30BaHMUS MPUPOAHBIX PCCYPCOB,
OHEPruu U MaTCpruajaIoB; KOPPO3UIO METAJUIOB U METOAOB 3aIlIUTEI OT HEE,

TCOPUIO CTPOCHUA aTOMa M BEIICCTBA, NMEPUOIANUICCKYIO CUCTEMY DJIEMEHTOB, XUMUYCCKUE CUCTEMBI: PACTBOPHI,

3.1.210
OCHOBBI PalTUOHAJIILHOT'O UCITOJIB30BaHUA MTPUPOAHBIX PECYPCOB.

OKHCIIUTECIBHO-BOCCTAHOBUTEIIBHBIC PECAKINNA U OCHOBBI DJICKTPOXUMHUHU; TTOJITUMEPBI, OJIMTOMEPHI U UX CUHTE3,

3.2

Ymernb:

32.1|0
pacueTsl Ha OCHOBaHMM XMMUYECKUX PEAKLUI U JIEKTPOXUMHUYECKUX IPEBPAILEHUI; 10Jb30BAThCS CIIPABOYHUKAMHU U
JApYyroi XMMHYECKOM JIMTEPATYPOil; OCYLECTBIIAT IIOCTAHOBKY U PEIIEHHUE 33Ja4 C UCIIOIb30BaHUEM 3HAHUM 110 XUMUH;
HHTEPIPETHPOBATH IKCTIEPUMEHTAIbHBIC TaHHBIC HA OCHOBE XMMUYECKHIX 3aKOHOB; IPUMEHTH IIPHHITUITEI 00ECIICUCHUS
9KOJOTUYECKOH 0e30IIaCHOCTH MPH PEIICHUH MPAKTHIECKUX 3a/1a4, YIPABICHNS )KU3HEHHBIM IIUKIIOM MIPOIYKINHU U €€
KayeCTBOM;

TI0JIB30BAaThCI XUMHUYCCKHMHU an6opaMH " p€aKTUBaMu C CO6J'IIO£[€HI/ICM TCXHUKHU 6630HaCHOCTI/I; BBITIOJIHATH
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Buaagerb:

3310
CHUMBOJIMKH AT BBIPAXKEHHsI KOIMUYECTBEHHBIX M KAUE€CTBEHHBIX OTHOILECHUIT 00BEKTOB; HaBBIKAMU ITOCTPOEHUS TpahKOB
(bYHKIMIT; HABBIKAMH HCIIONIF30BAaHMS TPaMKOB, TAOIUII IPH PSIICHUH 33/1a91 W IIPOBEICHUH aHAJIM3a HallIEHHOTO

peleHus.

HaBBIKAMHU pabOTHI ¢ yueOHOH U yaeOHO-METOANYECKON IUTEepaTypoil; HABBIKAMH yHOTPEOJICHHUS XMMHUYECKOH

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIUHBI (MOJYJIS)

Kon
3aHATHUS

HaumeHoBaHue pa3ieoB U TeM /BUJ
3aHsaTHs/

Cemectp /
Kype

Yacos

Komneren-
UK

JlutepaTypa

HuTpe
DPAKT.

IIpumeuyanue

Paznen 1. Ctpoenne aToma.
Ilepuoguyecknii 3aK0H U
NMepuoYecKas cucTeMa 3JIeMEeHTOB
JA.N.MenaeneeBa. Xumnueckasi CBfI3b U
CTpOeHMe BelecTBa.




1.1

IInanerapras moxens atoma Pesepdopra.
CoctaB aTOMHBIX siziep. M30ToIbI.
IIpunnun [aynu, npasuno XyHna,
npasuna Kireukosckoro. KsantoBsie
qucia: TIaBHOE, OpOUTAIbHOE,
MarHuTHOE U CIIMHOBOE. DJIEKTPOHHAS
KOH(UTYpAIUsi aTOMOB U TIEPUOIIIECKAS
cucteMa. DNEeKTPOHHBIE U IIEKTPOHHO-
CTpyKTypHBIe hopmyibl. CTpyKTypa
TIePUOJUIECKON CUCTEMbI. XUMUYeCKas
cBs3b. HenosnsipHas u nonspHas
KoBaJIeHTHas cBsA3U. VloHHas cBA3b U €€
cBoiictBa. CTpyKTypa U CBOWCTBA
HOHHBIX coelMHEeHnH. Bonopoanas cBs3b
U e€ BIMSHUE Ha arperaTHOE COCTOSIHUE
BelecTB. MeTtaunueckas cBsA3b U e€
cBoiictBa. /JIex/

OIIK-4

J1.2J11.3
1.4
JI1.5J13.1
J3.2
39253

1.2

Crpoenne aroma. XUMHUYECKas CBA3b.
PaznoypoBHeBble 3ananus /Cp/

OIIK-4

J1.2
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Pa3nen 2. OcHOBHbBIE IOHATHS U
3aKO0HbI XUMHH. OCHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKHX
peakuui.

2.1

OmpeneneHue XUMHHU KaK HAyKH.
OCHOBHBIE 3aKOHBI XMMUH: COXPAHEHUS U
MIPEBpAICHAs] MaTEPUU B SHEPTHH;
CTEXHOMETPHH; ITOCTOSHCTBA COCTaBa;
00BEMHBIX OTHOILIEHHI; ABOTaapo.
[ToHsTHE 0 XMMUYECKOM SKBHUBAJIEHTE.
3aKoH SKBHBAJIICHTOB. MOJIb, MOJISIpHAS
Macca. MeTofbl onpeielIeHUsI U pacdyera
MOJISIPHBIX Macc. XUMHUECKUE
ypaBHeHUs. Kimaccudukarms XuMHIeckux
peakuuil. JHepreTuKa XMMUYECKUX
nponeccos. [Ipeamer TepMOXUMHH.
TernoBo# 3hHEeKT XUMHUECKON PEaKIHH.
BayTpenuss sHeprus cucteMsl. [lorsaTrne
00 SHTAJIBINE U PHTPOIIUH CHCTEMBIL.
Oueprus ['m66ca. Onpenencuue
HaIpaBJIeHHUs MPOTEKAHUS XUMIIECKAX
npoueccoB. Pacuér 3HaueHuit
Pa3INYHBIXTEPMOJMHAMUYECKUX
(YHKIUH TOMOIIBIO
TEepMOANHAMHYECKHUX TaOJIHIL.
Xumuueckas KUHETHKA. XMMHUYECKOE
paBHoBecue. [loHarue o ckopoctTu
XUMHYecKOH peakiuu. DakTopsl,
BIMSIOINNE HA CKOPOCTH PEAKIUH. 3aKOH
neiicteust Macc. [IpaBuno Bant-T'odda.
Oueprus aktuBauuu. Karanuzaropsl.
OOpaTuMbIe 1 HEOOpATHMBIE XUMHYECKHE
peaknun. Xummdaeckoe u hazoBoe
paBHOBecue. KoHcTaHTa paBHOBeCHSI.
Cwmenienue paBHoBecus. [Ipunnun Jle
[arense. /JIex/

OIIK-4

J1.3J11.4
JI1.5J13.6
92

2.2

JIabopaTopHas pabota «OmnpeneneHue
9KBHMBAJICHTHOI U MOJIIPHOI Macchl
MeTamay /J1ad/

OIIK-4

JI1.3J13.6
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Pemenne 3amad mo teme « OCHOBHEIC
3aKOHOMEPHOCTH XUMHYIECKUX PEaKInH.
OCHOBBI KHHETHKY XUMHYECKHX
peakuuiiy. JlabopaTopHas padoTta
«CKOpOCTh XMMUYECKHUX PEAKIMH.
Xumundeckoe paBHOBecHe. /J1ab/

OIIK-4

JI1.3J13.8
92




24

Pemenne 3agau no teme « OCHOBHEIE
3aKOHOMEPHOCTH XUMHYECKUX PEaKIUi.
DHepreTuka XUMUYECKUX PEaKIuiiy.
JIabopaTopHas pabota « DHEpreTHKa
XUMHYECKHX U (Da3oBBIX
npeBpameHuin». /J1ad/

OIIK-4

J1.4
92

Paznen 3. PacTBopsl

3.1

Oo0mmas xapaKTepUCTHKA PaCTBOPOB.
DU3NKO-XUMHUYECKHE OCHOBBI IpoIiecca
pactBopeHus. CBoiicTBa BOIBI KaK
pactBoputesi. CriocoObI BRIPaKEHHS
KOJIMYECTBEHHOI'O COCTaBa PacTBOPOB.
JucnepcHsie cucteMsl. I'unpats! u
COJIbBATHI. SIBIEHHE OCMOCa.
OcMoTHUecKoe TaBIeHIE pa30aBICHHBIX
PpacTBOPOB HEANEKTPOIUTOB. 3aKOHBI
Payns. CoiicTBa pa30aBICHHBIX
PacTBOPOB AIIEKTPOIUTOB. Teopust
3EKTPOIUTHYECKON TUCCOLUALIUY.
CreneHb AUCCONMANNH, CHIBHBIC H
cnabble 31eKTponuThl. IOHOOOMEHHBIE

peakiuy. [IponsBeneHne pacCTBOPHMOCTH.

HonHoe npousseieHre BOBL.
BonoponHslii ¥ rHIPOKCUIIbHBIN
nokaszatend. ['uapomnus coneit. /Jlex/

OIIK-4

JI1.3J11.4
JI1.5J13.1
0293
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Pemenne 3agau mo reme «Crioco0bl
BBIpKEHUS COCTaBa pacTBOpa.
KomnuratuBHble CBOMCTBA PACTBOPOBY.
Jlaboparophas padora «IIpuroropneHue
pacTBopa M3 TBEPOTo BENIECTBA U
BOJIBI», «D0ynurockonmsy. /J1ad/

OIIK-4

JI1.1J13.5
92

33

Pemenue 3amad no teme «OOMeHHBIE
peaklnu B pacTBOpax 3JIEKTPOIUTOB.
T'unponus coneii». JlabopatopHas paborta
«Peaxiuu B pacTBOpax

ANIEKTPONUTOBY. /J1ab/

OIIK-4

J1.1J13.4

Paszgen 4. OxkucianreabHO-
BOCCTAHOBHUTEbHbIE MPOLECCHI.
OCHOBBI 3JICKTPOXHMHUH.




4.1

OKUCIUTENHHO-BOCCTAHOBUTEIIHHEIE
peakunu. CTeneHb OKUCICHUS U IIpaBUia
eé omnpenenenus. 3menenue
OKHCITUTENbHO-BOCCTAHOBHUTEIEHBIX
CBOMCTB 3JIEMEHTOB IO TPYIIIaM 1
NeproiaM NMepHOINYECKON CUCTEMBI.
Baxneiimye okuciauTenu u
BoccraHoBuTenH. CocraBiieHne
YpaBHEHUH OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEaKIIUA METOIOM
JIEKTPOHHOTO OaraHca. DIEKTPOIHBIE
MIOTEHIIMAJbI, CTAHJAPTHBIE JIEKTPOIHBIE
MOTEHIMABI. DJIEKTPOIbl CPAaBHEHUS,
CTaH/IapPTHBII BOJOPOIHBINA JIEKTPO/I.
ONeKTpOXUMHUYECKUH PsiJl HAPSHKEHUIH
MeTajuioB. YpaBHenue HepHcera.
IIpuHIyn neicTBUS ralbBAHUYECKOTO
2JIeMEHTa, METHO-IINHKOBBIH
rajbBaHn4yeckuii ameMment. Pacuer 3/1C
rajJlbBaHM4YeCKOro 3aeMeHTa. Ilpunuun
paboTHI KHCIOTHBIX M MIETOYHBIX
aKKyMyJsiTopoB. HampaBieHHOCTB
peakuuii OKUCIEHUS-BOCCTAaHOBICHUSI.
DneKTponu3. DIEKTPOIU3 PACIUIaBOB U
PacTBOpPOB AIEKTPOINTOB. KatonmHbie 1
AHOJHbIE MPOLECCHL. DNEKTPOIIU3 C
AKTUBHBIM (pPacCTBOPUMBIM aHO/IOM).
3akonsr @apanes. /Jlex/

OIIK-4

JI1.1 J11.3
1.4
JI1.5J13.1
33

4.2

Pemenne 3aga4 mo TemMe « OKHCIUTENBHO-
BOCCTaHOBHUTEIbHBIE peakuuu. Meron
JIEKTPOHHOTO OanaHca.
ONeKTPOXUMHIYECKUH PsiIl HAIPsHKEHUH
MeTtaioBy. JlabopaTopHas pabora
«OKHCIUTETbHO-BOCCTAHOBUTENIBHbIE
peaxiymy /J1a6/

OIIK-4

J1.4
JI1.5J13.7
32

43

Pemenwe 3amad mo teme
«ONEKTPOXUMHUYECKHE IPOLIECCHIL.
lanpBaHnYEeCKU dTIEMEHT. DIEKTPOIH3Y.
JlaboparopHast pabota
«ONEKTPOXUMHUYECKHE IPOLIECCHI.
Hccenenoranue 3aBucumoct DJ]C
raabBaHMYECKOTO 3JIEMEHTA OT
KOHIIEHTpAINH 3JIeKTpoiuTay /J1ab/

OIIK-4

J1.4
J1.5J13.4
92

44

KonTtponsHas padora «OCHOBHEIE
MIOHATUS U 3aKOHBI XUMUH. OCHOBHEIE
3aKOHOMEPHOCTH XUMHYECKHX PEaKIfi»,
«PactBOpBIY, «OKHUCIUTENHEHO-
BOCCTaHOBHUTEJIFHBIE TIporiecChl. OCHOBBI
anekTpoxumumy». /Cp/

)

OIIK-4

JI1.5J13.4
J3.7
93

Pa3nen 5. CBoiicTBa maTepuaios,
NMPUMEeHsIeMbIX B TPOMBIIIJIEHHOCTH.

5.1

Kiaccnpuxanus metainios. Ousngeckue
1. XUMHYECKHE CBOWCTBA METAIJIOB.
Crioco0bI oy4eHus] METaIIOB.
Knaccuguxanus cruiaBos,
XapaKTePUCTHKH BOKHEHIINX CIUIABOB.
Koppo3us meranioB u cIijiaBoB.
XuMmudeckast U 2IeKTpOXUMHUeCKas
KOpPpPO3HH, HX MeXaHU3MBI. CIIoco0bI
3aIIUTEIMETAIIIOB OT Koppo3uu. [TonsTne
0 MOHOMEpax, OJTMIOMepax U MoIuMepax.
Knaccugukanus, crioco0bl HOIydeHus 1
00JIaCTH MIPUMEHEHHS ITOTMMEPHBIX
MaTepuaoB B IPOMBIIIICHHOCTH. /JIek/

OIIK-4

JI1.1J11.3
J1.4
JI1.5J13.4
33




5.2 Pemenne 3amau mo reme «CBOMCTBA 1 2 OIIK-4 JI1.2J13.3 2
MeTauioB. CriocoObl MOTydeHUs 1 22
XUMHYECKHE CBOHCTBA TIOJIUMEPOBY.
JlabopaTopHas pabota «3yueHue
HEKOTOPBIX OCHOBHBIX CBOMCTB S-, p-, d -
METaIIOB 1 BX coeanHeHuil. Kopposus
MeTamioBy. /J1ab/

53 /Ox3amen/ 1 36 OIIK-4 J1.1J11.2 0
J1.3J11.4
JI1.5J13.2

5. ®OHJ1 OIEHOYHBIX CPEJACTB

5.1. KoHTpoJibHBIE BONPOCHI M 32JaHUS

3K3aMeHaHI/IOHHBI€ BOIIPOCHI IO XUMHUH

L. Hayxa xumust u e€ 3agaqu. ATOMHO-MOJEKYIAPHOE yd€HHE U €0 OCHOBHBIE MOHATHUS.
2. OCHOBHBIE 3aKOHBI XHMHH: COXPAaHEHUS MacChl H HEPTUH, TIOCTOSHCTBA COCTaBa, MMPOCTHIX OOBEMHBIX OTHOIICHHH.
3aKkoH ABOTaIpO U CIEICTBUS U3 HETO.

3. XUMHUYIECKUH KBUBANICHT, SKBUBAJICHTHAs Macca, 3aKOH 3KBHUBAJICHTOB.

4. OCHOBHBIE Ta30BbI€ 3aKOHBI.

5. Xumugeckas: TepMOIUHAMIKA M €€ OCHOBHBIC MOHSATHSL.

6. BHyTpeHHsIs SHeprust CUCTeMBL. 1 3aKOH TepMOIUHAMHUKH.

7. Tepmoxumust , 1 3akoH TepMoxumun. 3akoH ['ecca u cneacTBue U3 HETO.

8. DHTpONHUS CHCTEMBI U €€ M3MEHEeHHNe B XMMHUYCSCKHUX Mpolieccax U (a30BBIX HEepexoaax.

9. Oneprust ['m66ca u HampaBIeHHE XUMUYECKIX PEAKIHH.

10. Xumudeckasi KHHETHKA, CKOPOCTb XUMHUYECKUX peaknui, haKTopbl, BIUSIONIE HA CKOPOCTh PEaKI[HH.

1. O6parumMele 1 HeoOpaTuMble peakiuu. Xumuueckoe pasHoecue. [Tpunnun Jle [larense.

12. PactBopsl, ux Kimaccudukarys. PactBopurens u pacTBOpEHHOE BemecTBO. Boma kak pacTBopuTens, €€ CBOHCTBA.
13. Xumuueckas teopus pactsopos I.M1.Menzneneesa.

14. PacTBOpUMOCTb BEIIECTB B JKHIKOCTSX, (haKTOPBI, BIUSIOIINE HA PACTBOPUMOCTb.

15. Crioco0BI BEIpaXECHUS COIEPKaHNs PaCTBOPHMOTO BEIIIECTBA B PacTBOPE.

16. CBaoiicTBa pa30aBIEHHBIX PACTBOPOB HEIIEKTPOIUTOB. 3aKoHHEI Pays.

17. SIBneHue ocMoca, ocMoTHYeckoe naBneHue. 3akoH Baunt-I'ododa.

18. PacTBOpBI NIEKTPOIUTOB, U30TOHMUYECKUH KO3 duireHT. Teopust anekTpoanTHieckoi aucconuanny. Koncranra
JIFICCOITHAITHH.

19. CreneHp AMCCOLMAINY, CUIIbHBIE U CIa0ble DJIEKTPOJIUTHL.

20. Peaxuuu B pacTBOpax 3JE€KTPONUTOB.

21. Hucconmanus Bonel. MoHHOe npousseneHue Boabl. BonopoaHslil 1 THAPOKCUIBHBIN TOKA3aTENH.

22. I'mpponus coneil. Koncranta rugponusa. TUIBI TUAPONN3a CONEH.

23. OBP. Crenenb okucieHus, NpaBuia ONpeAeeHnsl CTeNeHn OKUciIeHusl. OKucnuTenu U BocctanoButenu. Tumsr OBP.
24. MexaHu3M BO3HUKHOBEHUS 3JIEKTPOJHOrO MOTEHIMaNa. DNeKTpoJHble MoTeHIuansl. Y paBHenue HepHera.

25. CTaHgapTHBIM BOAOPOIHBINA AJIEKTPO/I.

26. ONeKTPOXUMHUUECKUI P HAMPSKEHUH METaJlIoB.

217. XU1DD. MenHO-IIMHKOBBIN TabBaHUYeCKUH 3aeMeHT. DJIC ranpbBaHUYECKOIO 3JICMEHTA.

28. KucnotHble U 1IEOUHBIE AKKYMYJIATOPBIL.

29. OneKTpoau3 paciiaaBoB U pacTBopoB. Karoqusle u aHonHBIE Npouecchl. 3akoHbl Dapages.

30. OCHOBHBIE HAIlPaBJICHUSI TPUMEHEHUS AJEKTPOJIM3a B MPOMBILIUIEHHOCTH .

31. Kopposzust metannos. IIpuduHsl ¥ BUABI KOPPO3UH. MeXaHU3M 3JIEKTPOXUMHUYECKOH KOPpO3HU. MeTobl 3aIliuThI
METaJIOB OT KOPPO3HUH.

32. Crpoenne aroma. CocTaB aTOMHBIX sifiep. M30TOIBL.

33. KBanTOBBIE YHCIIA.

34. OCHOBHBIE TIpaBHJIa PacHpeieNIeHHs IEKTPOHOB M0 YPOBHSM, IOJTYyPOBHSIM, aTOMHBIM OpOHTAIISIM.

35. IIpaBuno KneukoBckoro. PeanbHblil psia pacnpenencHus 3I€KTPOHOB.

36. [epuonuueckuii 3axon J.M.MenneneeBa. CTpyKTypa NEpUOJUUECKON CHCTEMBI.

37. CBolicTBa aTOMOB: PaAnyC, NOTEHIMAIl HOHHU3ALHH, SHEPTHUsl CPOJCTBA K DIEKTPOHY.

38. KoBaneHTHas cBA3b M €€ CBOWCTBA (HACHIIIAEMOCTH, HAIIPABICHHOCTD, ITOJISIPHU3YeMOCTh). MeTOo/X BaJICHTHBIX CBA3CH.

JIOHOPHO-aKIENTOPHBIA MEXaHI3M 00pa30BaHMs KOBAJIICHTHOH CBsI3H. Teopus U TUIBI THOPHIU3ALIUHL.
39. Honnas cBs3b 1 €€ cBoiicTBa.

40. Merannnueckas cBa3b. CTpyKTypa M CBOICTBa METaJIOB.
41]. Bonoponnas cBs3b, €€ BIUSHUE HA CBOICTBAa U arperaTHoe€ COCTOSHUE BEILECTB.
42. DHeprust U AJUHA CBS3H.

5.2. Tembl nUCbMEHHBIX PadoT

TeMbl MUCBMEHHBIX PabOT NPEICTaBIEHBI B (JOHIAX OL[EHOYHBIX CPEACTB

5.3. ®oH/ O1IEHOYHBIX CPEICTB

Pa6ouas nporpamma nuctuminasl (PT1/]) obecnieuena (poHIOM OLIEHOUYHBIX CPEACTB AJISl MPOBEACHUS TEKYLIETO KOHTPOIIS U




IPOMEXYTOUHOH aTTectanni. @oHJ BKIIOUaeT IPUMEPHBIC BAPHAHTHI PA3HOYPOBHEBBIX 33laHUMN, KOHTPOIBHON pabOThI, TECTHI,
BOIIPOCHI cOOece10BaHMH, BOIIPOCHI K IPOMEKYTOUHOM aTTECTALUH.

5.4. IlepeyeHb BH/I0B OLIEHOYHBIX CPEACTB

Pa3HOYPOBHEBBIC 3aJaHUAA, COGCCGZ[OB&HI/IC, KOHTPOJIbHasA pa60Ta, TCCT, BOIIPOCHI K 3K3aMCHY

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIUIIJINHBI (MOAY JISA)

6.1. Pexomenayemas iurepaTypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue M3natenscrBo, ron | Komuu-Bo
JI1.1 |IlepeBanosa E.A., KomuratusHble CBOWCTBA PacTBOPOB Bosrorpan: 41
Ianromkuna O.I1., BouarI' TV, 2012
Byros I'.M., Kynbko
ITLA.
JI1.2 | XKoxoma O.K., Byro | Ctpoenue aroma. XumMH4eckast CB3b. Bonrorpaa: BITNU 31
I''M, CunbkoB A.B. (punmain)
BonrI'TY, 2014
JI1.3 s DJI. U3I.
JI1.4 s 9JI. U3I.
JI1.5 |Ilepesanoga, E. A., OO01mas XuMusl : 3aJ1a49H, BOIPOCHI U TECTHI JJI1 BXOJHOTO U Bokckuii: 3J1. U31.
Byros, I'. M. HUTOTOBOT'O KOHTPOJIS [ DIEKTPOHHBIN pecypc]: yaeOHoe ocodue BonrI'TY, 2017
- http://lib.volpi.ru
6.1.3. Meroaguueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue M3natenscrBo, ron | Komuu-Bo
JI3.1 |IlepeBanosa Enena Xumus. KCE: Coopauk «Y4eOnsle mocoous». Cepust «Xumust u | Bomkckuit: BITU 3I1. U3,
AHaTOJIbEBHA, o011as1 XUMUYECKasi TEXHOJIOTHD (pumman) N roc.per.
TTanromkuaa Obra BonrI'TVY, 2011 03211027
AmnartoinbeBHa, byToB 58
'M.
JI3.2 |IlepeBanoBa, E.A. u OO1mas 1 HeopraHudeckast XUMUs ([ 3209HOH (GOpMBI Bounrorpan: 91 U3J.
[ap.] 00yuenus). Beimn.3 [DnekTpoHHBIH pecypce]: yueOHbIe TocoOus. - Boarl' TV, 2014
http://lib.volpi.ru
JI3.3 |Ilepesanosa E.A., Mertasasl. OCHOBHBIE METO/IBI ITOJIYYEHHS] K XUMHUYECKHE Bonrorpan: 3I1. U3,
IanromkuHa O.A. cBolicTBa: «MeTtoauyeckue ykazaHus». Boimyck 1 BonrI'TY, 2015 N roc.per.
JI3.4 | Xoxosa O.K,, CrpaBOYHO-WILTIOCTPAIIMOHHBIN MaTepuai: «MeToauuecKue Bonrorpan: 31. U3,
Pomanosa M.10. yKazaHus». Beimyck 1 BoarI'TY, 2015 N roc.per.
JI3.5 |XKoxoma O.K, PactBopbl. OCHOBHBIEC MOHATHUS U CIIOCOOBI BHIPAXKCHHUS Bonrorpan: 1. U3,
Pomanosa M.IO. KOHLIeHTpanuu: «MeTtoandeckue ykazaHus». Boimyck 1 BonrI'TY, 2015 N roc.per.
JI3.6 | XKoxoma, O.K.[u ap.] Xumus. OCHOBHBIE MOHATHS U 3aKOHBI [ DJIEKTPOHHBIN pecypc]: Bonrorpan: 1. U3,
MeToguuecKue ykazaHus - http://library.volpi.ru BonrI'TY, 2015
JI3.7 |XoxoBa, O. K. [u ap.] [DaexTpoxuMuueckue npouecchl B HEOPraHMYECKONH XUMHH. Bounrorpan: 91 U3,
Beim. 1 [DnekTpoHHBIH pecype]: METOAMYECKHUE YKa3aHUsI - BoarI'TY, 2015
http://lib.volpi.ru
JI3.8 | XKoxosa O.K., Byros Onepretudeckue 3Q(HEeKTl B XUMIIECKUX PEaKIUX: Bounrorpan: 1. U31.
I'M. «Metoanyeckue ykazaHus». Beimyck 1 BonrI'TY, 2015 N roc.per.
6.2. Ilepeyenn pecypcoB MH(POPMALIMOHHO-TeJIeKOMMYHMKALMOHHO# ceTH "UHTepHeT"
D1 | caiit bubnuorexau BIIU (¢ununan) BoarI' TY: www.librury.volpi.ru;
32 | 0a3a aMeKTpOHHBIX yueOHO-MeToquueckux koMmiutekcoB BIIN ¢ununan) BonrI TY :umkd.volpi.ru;
33 | http://library.vstu.ru/els/main.php
4. http://www.chem.msu.su/rus/elibrary/
5. http://library.nstu.ru/resource/elibrary/fulltext_resources_nstu/
6. http://window.edu.ru/library
7. http://www.vusnet.ru/biblio/dict.aspx
8. http://nglib-free.ru/index.jsp
9. http://sci-lib.com/about.shtml
10. http://krelib.com
11. http://www.xumuk.ru
12. http://elibrary.ru/defaultx.asp
24 | http://www.chemjournals.net/main/mjgec.htm «Kypnan oburei xumum»




35 | http://www.vstu.ru/univer/index.shtml «3BecTust Bonrorpaickoro rocy1apCTBEHHOTO TEXHHUECKOTO YHUBEPCUTETAY,
cepusi «XUMUSI U TEXHOJIOTHS 3JIEMEHTOOPTaHUYECKUX MOHOMEPOB U TIOJIMMEPHBIX MAaTepPUaIOB»

6.3.1 Ilepeuens MpOorpaMMHOro odecreyeHunst

7.3.1.1 | MS Windows XP

7.3.1.2 | Iloanucka Microsoft Imagine Premium

7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4 | Cyonuuensuonnsit morosop Ne Tr000150654 (moammcka Ha 2017-2018rT)

7.3.1.5 | Cyonmuuensuonnsit qorosop Ne KMC-193-2016 (moanucka Ha 2016-2017rT)

7.3.1.6 | MSOffice 2003

7.3.1.7 | Jlunenzus Ned4436921 ot 25.08.2008 (6eccpounast)

6.3.2 Ilepeyens MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | http://www fips.ru

7.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf

7.3.2.3 | http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIIIMHBI (MO Y JI5I)

7.1 | TTomMemeHus A MPOBEACHUS JICKITHOHHBIX, PAKTHYCCKUX 3aHATHH YKOMIUIEKTOBAaHBI YUeOHOW MeOenbpio Ha 48
IIOCaI0YHBIX MeCT, pabodyeM MecToM npenofasatens, LCD teneBu3opoM, KoMmbeloTepoM, yaeOHo# nockoii. [Tomemenus
JUISL CAMOCTOATENIFHON Pab0ThI 00YyUAIONINXCS OCHAIIEHBI KOMITBIOTEPAMH,C BO3MOXKHOCTBIO TIOAKIIOUCHHUS K CETH
"NHTepHET" 1 00CCIICUCHUEM JOCTYIIA B AJICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIIFHYIO CPEly OpraHH3aLuH,
npuaTepoM HPLaserJet 1320,xomudectBo mocamounbix Mect-30. [loMenieHue 11 mpoBeeHNUs JIA00paTOPHBIX paOboT Ha
16 mocaoYHBIX MECT OCHAIIEHO: Beck! 1abopatopasie BK-300.1,BbITsbKHOI mIKad), KOMIBIOTEP
Celeron,anextpodoTtokonopumetpKOK-3, cripeit kamepa n3 KOPpO3MOHHBIX MaTepuaios, meiikep LOIP LS — 120.

7.2

8. METOANYECTKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHNIO JUCHUIIJIMHBI (MOAYJIS)

BaxHBIM yCIIOBHEM YCHENTHOTO OCBOCHUS JUCIUIIIHHBI SIBISIETCS CO3IAHUE CTyAEHTOM CHCTEMBI IPABIIIEHOI OPTaHU3AI[IH CBOETO
TpyAa, MO3BOJISIONIEH pacpeaeiTs y4eOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH C rpauKoM 00pa30BaTeNbHOrO MpoIecca.
HyXHO OCyIIECTBIIST CAMOKOHTPOJIb, KOTOPBIIT ABIISIETCS HEOOXOJUMBIM YCIOBHEM YCHEIIHOI yueObl. Bee 3amanus k
MPaKTHISCKUM 3aHATHAM M JTaOOpaTOPHBIM paboTaM, a TaKkKe 3aJaHus, BEIHECCHHBIC HA CAMOCTOATEBHYIO paboTy, PEKOMEHYETCS
BBIMIOJTHATH HEIIOCPEACTBEHHO II0CIIE COOTBETCTBYIOIEH TeMbI IEKIIHOHHOTO Kypca, YTO CIIOCOOCTBYET JIyUIlIeMy YCBOCHHUIO
MarepHuaa, I03BOJIsIeT CBOEBPEMEHHO BBISBUTh U YCTPAHUTD «IIPOOEIIB) B 3HAHHUSAX, CHCTEMATH3UPOBATh paHee MPOHIeHHBIN
MaTepHai, Ha €ro OCHOBE MPUCTYIUTh K OBJIaICHUIO HOBBIMH 3HAHUSIMU, YMEHUSIMU U HaBbIKAMHU.

Meroanueckne yka3aHHs K JICKIIMOHHBIM 3aHATHSIM:

B xoze nexunoHHbIX 3aHATHI HE0OXOJUMO BECTH KOHCIIEKTHPOBaHKE y4eOHOTo MaTeprana, 00pallaTt BHUMaHUE Ha
(hOpPMYIHPOBKH, PACKPBIBAIOIIIE COEPXKAHKIE TEX WM MHBIX SBICHUH U IIPOLIECCOB, HAYYHBIC BHIBOJBI M IIPAKTHYECKHE
pexomeHaarnuy. JKenaTeabHO OCTaBUTh B pab0YMX KOHCIIEKTAX IMOJISL, Ha KOTOPBIX JeJIaTh TOMETKH M3 PEKOMEH/IOBaHHOM
JUTEepaTypsl, JOMOTHSAIOMNE MaTepUall MPOCIYIIAHHOHN JIEKIUH, a TaKKe MOJUYSPKUBAOINE 0COOYI0 BaXXHOCTh TEX MM MHBIX
TEOPETUIECKUX MOTOKEHHH.

Heo0xonmmo 3a1aBaTh IPEIo1aBaTelio YTOYHAIONINE BOIPOCH C HENBI0 YACHEHHS TEOPETHUSCKHUX MOI0KEHNH, pa3penIeH s
CTIOpHBIX cuTyarui. [lemecoobpa3Ho 1opabaTeBaTH CBOH KOHCIICKT JICKITHH, JIeflasi B HEM COOTBETCTBYIOIINE 3aIHCH W3
JUTEPATYpPhl, PEKOMEHJOBaHHOH MpenoaaBaTeieM U MPeIyCMOTPEHHOH yueOHOMi IporpaMMoi.

[ToxroroBKa K MPakTHYECKUM 3aHATHAM U 1a00PATOPHBIM paboTam:

IMpakTrdeckue 3aHATHS U Ta00pPaTOPHBIE pabOTHI TO3BOJIAIOT PA3BUBATH Y CTYIEHTOB TBOPUECKOE TEOPETHIECKOE MBIIIICHHUE,
YMEHHE CaMOCTOATEIBHO U3ydaTh JINTEPATypy, aHAIU3UPOBATh IPAKTHKY; yIaT YeTKO (OpMynupoBaTh MbICIb. HaunHaTh Hazmo ¢
U3y4eHHsl peKOMEHJJ0BaHHOH uTepaTypbl. Heo6X041MMO NOMHHUTB, YTO Ha JIEKIIMU OOBIYHO PacCMaTPHUBAETCs HE BECh MaTepHal, a
TOJBKO ero 4acTb. OcTajbHas €ro 4acTh BOCHONHACTCS B IIPOIIECCE CAMOCTOSATEIbHON paboTsl. B cBsi3m ¢ 3THM paboTa ¢
PEKOMEH/IOBAHHOM JINTEPATYpOli 00s13aTenbHa. [ 0TOBSCH K MPaKTHIECKOMY 3aHATHIO HITH JabopaTopHOU paboTe, CTyJCHT MOXKET
o0paIaTscs 3a METOANYECKON MMOMOIIBIO K IpernoiaBaTtento. s Ha KOHCYIbTaluio, HE0OX0IUMO XOPOIIO MPOAYMaTh BOIPOCHI,
KOTOpBIE TPEOYIOT Pa3bsICHEHHUSI.

Meroandeckue yka3aHUs K CaMOCTOSATEIBbHOH pabore:

CamocrostensHas paboTa CTy[CHTA SIBISETCSI OCHOBHBIM CPEACTBOM OBJIAICHUS yIeOHBIM MAaTEPHUAIOM BO BpeMsi, CBOOOAHOE OT
o0s13aTeNbHBIX YueOHbIX 3aHATHH. CaMocTosITeNnbHas paboTa CTy[JeHTa HaJl yCBOCHHEM y4eOHOro MaTepHana 1o y4eOHon
JUICITUITIMHE MOXET BHIITOTHATHCS B OMOIMOTEKE YHUBEPCHUTETA, YUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKKe B
JOManTHAX yciaoBusx. ConepkaHue CaMOCTOSTEIIFHOM pabOThI CTyACHTA ONpeAeIAeTCs YIeOHOH IporpaMMON THCTIUTIIHHEL,
METOJMYECKUMH MaTepHaIaMy, 3alaHUAMH U yKa3aHHAMH IpenoaaBareis. CaMocTosITeNnbHas paboTa B ayJUTOPHOE BpeMs MOXKET
BKJIIOYATh:

1) KOHCTIEKTHPOBaHKE (COCTABICHUE TE3UCOB) JICKITHIA;

2) peuieHue 3a1a4;

3) paboTy co CIpaBOYHOM U METOIUUECKOI! TUTEepaTypol;

4) BBICTYIICHUS C IOKJIAIaMU, COOOLIEHUAMH Ha IPAKTHUECKUX 3aHATUSAX;

5) 3aIIUTy BBIMOJIHEHHBIX padoT;




6) yuacTre B TEKyIIEM OIPOCEe MO OTASIBHBIM TeMaM U3y4aeMON TUCIUILIHHEL

7) y4acTue B TECTUPOBAHHUH U JIp.

CamocrositenbHast paboTa BO BHEAYIUTOPHOE BPEMST MOXKET COCTOSITh U3:

1) moBTOpEHHE JICKIIMOHHOTO MaTepHaa,

2) u3ydeHus yueOHOW U HayYHOH JUTEPATYpHL;

3) BeIIENIeHNE HanboIIee CIIOKHBIX M IIPOOJIEMHBIX BOIIPOCOB 10 U3Y4aeMOW TeMe, OJIyYCHUE Pa3bsCHCHUH 1 PEKOMEHIallUH 110
JAHHBIM BOIIPOCAM C TIPETIoIaBaTeIsIMI Kadeapsl Ha UX KOHCYIBTAIHAX;

4) mpoBesieHHE CAaMOKOHTPOJIS IIyTeM OTBETOB HA BOIPOCH! TEKYIETO KOHTPOJISI 3HAHUH, PEIIeHHs IPECTaBICHHBIX B y4eOHO-
METOIMUECKUX MaTepranax kadenpsl 3aJa4, TECTOB [0 OTAENbHBIM BOIIPOCaM H3y4aeMOH TEMBI;

5) MOATOTOBKY K MPAaKTHIESCKUM 3aHATHAM U Ta0OPaTOPHBIM padoTam;

6) pemeHns 3a7a4, BBLIAHHBIX HA MIPAKTHUECKUX 3aHATUAX U JIADOPATOPHBIX PabOTax.

B cooTBeTcTBHU ¢ METOANYECKUMHU pekoMeHaauussMu Munoopuayku PO (yrs. 8 anpens 2014 r. N AK-44/058H) B kypce
HPE/II0IIaraeTcst UCIONb30BaTh COLMAILHO-aKTHBHBIE M PEIICKCUBHBIE METO/BI O0YUCHUS, TEXHOJIOTUH COLIMOKYIILTYPHOH
peabHIMTAIINHY C [IENIBI0 OKa3aHMUS ITOMOIIN B YCTAHOBICHUH ITOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHH C IPYTUMH CTYIAEHTaMH,
CO3JaHUH KOM(OPTHOTO NICHXOJIOTHYECKOT0 KIIMMaTa B CTyAeH4eckoi rpymmne. [Togdop u pa3padoTka yueOHBIX MaTEpPHAIIOB
HPOU3BOJATCS C YYETOM IPEAOCTABICHUS MaTeprala B pa3iInuHbIX (JOpMax: ayIuanbHOMH, BU3YalbHOM, C HCIIOIb30BAHHEM
CTEIMATIBHBIX TEXHUHYECKUX CPEICTB U HH(POPMAIIHOHHBIX CHCTEM.

®dopma MPOBEAEHHS aTTECTALNH TSI CTYJCHTOB C OTPAHNYCHHBIMH BO3MOKHOCTSIMH YCTaHABIINBACTCS C yI€TOM MHIUBHUIYAIbHBIX
ncuxodusznyeckux ocodennocreit. st crynentoB ¢ OB3 mpenycMmatpuBaetcst 1ocTynHas (popMa MpeJocTaBiIeHus 3aaHui
OLICHOYHBIX CPEACTB, & UMECHHO:

. B TI€YAaTHOM WM HIIEKTPOHHON (hopMe (UL JINI] ¢ HapYIICHUSIMH OIIOPHO-JBUTATEIIFHOTO aIiapara);

. B TI€YaTHOH (hOopMe WU 3IEKTPOHHOH (hopMe ¢ yBeTMUIEHHBIM HMIPU(PTOM H KOHTPACTHOCTBIO (IJIS JIMI[ C HApYyIMICHUAMHI
CcllyXa, peuH, 3peHHs);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHUs BCIyX (AJIS JII] C HApYIICHUAMH 3pCHUS).

CryneHTaM ¢ OrpaHUYEHHBIMU BO3MO>KHOCTSIMUYBEIMUUBAETCS BPEMsI Ha IOATOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHL. JlJist
TaKHX CTYJCHTOB IpeIycMaTpuBaeTcs JOCTYyMHas (opMa MpeoCTaBIeHHs OTBETOB HA 3aJaHUs, a UMEHHO:

. MUCHbMEHHO Ha Oymare Wjx HaOOpOM OTBETOB Ha KOMIIBIOTEpE (IS JIMI[ C HAPYIICHUSMH CIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3MOXKHBIX BaPHAHTOB C MCIOJH30BaHUEM YCIIYT ACCHCTEHTA (VIS JIUI ¢ HAPYIICHHSIMHA OTIOPHO-
JIBUTATEIILHOTO amnmapara);

. YCTHO (7151 JIMII C HAPYLICHUSMH 3PEHUS, OMIOPHO-IBUIATEILHOTO armnapara).

HpI/I H€O6XO}II/IMOCTI/I JJIsL 06yqa}oumxca C OrpaHUYCHHBIMU BO3MOKHOCTAMHUIIpOLICAYPA OLICHUBAHUA PE3YJILTATOB O6y'-ICHI/I$I
MOXKET MPOBOAUTHCA B HECKOJIBKO 3TAIlOB.




