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1. Ileau u 3224y TUCHHUILIHHBI

Lenb nUCHUIUIMHBI — IPUOOpPETEHNE 3HAHUI M HABBIKOB B 00JacTH 001LEed 1
HEOPraHUYECKOW XUMUHU.

3a1aun AMCUMIUIAHBL

— COOOUUTh CTYIEHTY CBEICHUS O Hauboyiee 3HAYUMBIX XUMHUYECKHX
3HAHUAX, IPUOOPETEHHBIX YEIOBEUECTBOM Ha COBPEMEHHOM 3Talle €ro pa3BUTHS;

— J1aTh IPEJCTaBICHUS O MHOT000pa3uu XUMHUYECKUX BEIIECTB UX CTPOCHUH,
CBOMCTBAaX M 3aKOHOMEPHOCTAX UX IIPEBPALICHUN;

— 00€ecreunTh BO3MOKHOCTh YCBOCHUS CTYJIEHTAMH KOMIUIEKCAa XUMUYECKUX
3HAaHUW, HEOOXOJMMBIX AJI M3YyYEHUs CHEIMAJbHBIX AMCLUMIUIMH, a TaKXKe s
UCIIOJIb30BAaHUSI ~ NMPUOOPETEHHBIX  XMMHUYECKMX 3HAHUM B  JaJIbHEWIIEH

HpaKTHqCCKOﬁ ACATCIIBHOCTH.

2. MecTO TMCHUIIUHBI B CTPYKTYpPe 00pa3oBaTebHOM MPorpaMMbl

JucnuniarHa «XHUMHS» OTHOCHTCS K 0Oa3zoBoi yactm broka 1 mo
Harnpasyieanto 13.03.01. TennosHepreTrika U TEIIOTEXHUKA.

JlucuuiuinHa SIBJISIETCS TPEIIIECTBYIOMIEH I8 HM3Y4YEHUsS CIIEIYIOIINX
JUCHUIUINH: 0€30MaCHOCTD KU3HEACATEIbHOCTH, aHATUTUYECKast XUMUS U (PU3UKO-
XUMUYECKHE METOJbl aHaliu3a, (pu3ndeckas XUMHUS U KOPPO3US XMUMHYECKOU U
TEIUIOTEXHUYECKOW  ammapaTypbl, DJKOJOTHYecKas dOKCIepTHU3a ¢ OIICHKa

BO3JICUCTBUS HA OKPY>KAIOIIYIO CPELy.

3. IlepeyeHb INIAHUPYEMBIX Pe3yJbTATOB O00Y4YEeHHUS] MO JUCHHUIIMHE

(MOxy110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUS KOMIIETeH NI



Taoauna 1

Kon Nuaukaropsl Ilnanupyembie pe3yJbTaThbl
no ®IocC JOCTHKeHUSA 0o0y4enusi no nucuuiinHe (3YB)
OobmenpogeccuoHaabHbIE
OIIK-1 OIIK-1.1.J/lemoHCcTpUpyeT | 3HATH:
MOHMMAaHUE XHUMHYECKHX | -CTPOCHHE  aTroMa,  XHUMHUYECKUE

Crioco0eH oCyIIecTBIsATh
MOUCK, 00pabOTKY M aHAJIH3
UH(OPMAIMY U3 Pa3INIHBIX

UCTOYHHKOB H
IPE/ICTaBIATh €€ B
Tpedyemom opmare ¢
UCIIOJIb30BaHUEM
WH(POPMALMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTU

npoueccoB U IMPUMCHSACT

OCHOBHBIC 3aKOHBI XMMHH

9JIEMEHTHl U UX COEIMHEHUs, 00Iue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKUUN, XUMHUYECKYIO
TEPMOJIUHAMUKY u KUHETHKY,
SHEPreTUKY XMMHUYECKUX IPOLIECCOB
U ¢dazoBoe paBHOBECHE,
PEaKIMOHHYIO CTIOCOOHOCTH BEIIECTB,
XUMUYECKUH, (PU3UKO-XUMUICCKUN U
¢busnyeckuii aHaIu3.
Ymersn:

- TIONB30BaThCA  TaONMHUIIAMU |
CIPaBOYHHKAMU; BBHIOMPATh METOIBI
aHaJIM3a XHMMHUUYECKUX DSJIEMEHTOB B
MPUPOJIHBIX Cpeax.

Baaners:

-METOJAaMU IMMOCTPOCHUA XUMUYCCKUX

Mojenei npu penIeHun
IMPOU3BOJACTBCHHBIX 3a1a4.
4. O0beM AUCHUIIMHBI U BUbI Y4eOHOH padoThI
Tadauua 2
Bcero CemecTpsl
. yacos/
Buj yueOHoit padoThI — 1 2
ODO (mpuxnagHoif)
KonrakTHas paGora (Bcero) 99 51 48
B Tom uucne:
Jlexiumn 66 34 32
IIpakTHueckue 3aHATHS - - -
CeMuHapbl - - -
JlaGopaTopHbie paboThI 33 17 16




CamocrosiTejibHasi padoTa (Bcero) 81 57 2
B ToMm uncne:
KoHTposbHbIE pabOThI - - -
KypcoBast pabora (mpoexr) - - -
PacuetHo-rpaduueckne paboTsl - - -
UTP - - -
Pecdepats 40 30 10
Jokmnaast - - -
IIpe3enTaunu - - -
U (unu) opyeue 6uovi camocmosmenvHol pabomol.:
[ToaroToBka K 1a00paTopHBIM paboTam 25 17 8
IToaroToBka K 3K3aMeHY 16 10 6
Bun oryeTHOCTH JK3aMe€H | DK3aMeH | JK3aMeH
Oomasn BCEI'O B yacax 180 108 72
TPYIOEMKOCTH
pya BCEI'O B 3a4eTHBIX eTHHHIIAX 5 3 2
IUCIMTTITHHBI
5. Coaep:xaHue TUCHUIINHBI
5.1. Pa3neanl AuCOUILIMHGBI M BUABI 3aHATHHI
Taoauna 3
JIao0.
Jleku. paxr.
Ne HaumenoBanme pa3jaena - - 3aH. Bcero
n/n AUCHUILIMHBI 110 ceMecTpaMm : : gachbl/3.¢ | 4acoB
gachbl/3.e. | Jachel/3.e.
CtpoeHue BeliecTBa. DIEKTPOHHAS
1 CTPYKTypa aToMa 12 - 6 18
Baxkneiimue kinaccel 1
2 HOMEHKJIaTypa HEOPTraHUYECKUX 12 - 6 18
BEIIECTB
PactBops!
3 Teopus 31eKTPOIUTHUECKON 10 - 5 15
IACCOIAAINN
OKHUCIIUTEIEHO —
4 BOCCTaHOBUTENIBHBIE PEAKIIUU 10 8 18
XUMHSA 3JIEMEHTOB U UX
5 COeMHEHHI 12 8 20
Hroro: 66 - 33 99




5.2. JleknMoHHBIE 3aHATHSA

Taoauua 4

n/n

HaumenoBaHue pa3jaesia
AMCHUIIMHBI

Conep:xanue pasaena

1 cemecTp

CTpOGHI/Ie BCIICCTBA

Crpoenue atoma. DJIEKTPOHHOE CTPOCHHUE
atoMa. [IpeacraBieHue 0 KOPHOYCKYJSIPHO -
BOJIHOBOM Tyanu3me MHUKPOYACTHII
(amexTpoH — yacTHia 1 BoyiHa). KBaHTOBBIE
yycna (TJaBHOE, OpOUTAIILHOE, MArHUTHOE,
CIIMHOBOE). ATOMHBIEOpOHUTAINS-, P-, d- u f-
TUNA. DHEPreTHUECKUE YPOBHU AJIEKTPOHOB
B OJIHORJIGKTPOHHOM U MHOTO3JIEKTPOHHOM
aromax. [Ipuanun Ilaymu, npaswio XyHna,

OPUHLIAI HaWMEHBIIEH JSHEePruM — Kak
OCHOBa opsIKa 3arM0JTHEHUS
aTOMHBIXOpOUTAJIEH. OcHoBHOE u

BO30YXJCHHBIE COCTOSIHUSI JJIEKTPOHOB B
atoMe. Ilepnonnueckas cuctema 3JIEMEHTOB
JA.N. Menneneepa. [lepuoanyueckuid 3aKoH.
3aBUCHUMOCTb CBOMCTB JJIEMEHTOB OT HX
IIOJIOKEHUS B IEPUOANYECKON CHCTEME.
Xumunyeckass cBA3b.OCHOBHBIE THUIBI U
XapaKTepUCTHKU CBs3U. KoBaneHTHas CBSI3b:
METO/I BaJIEHTHBIX CBs3eH, IMOpHUIU3aIys,
CTPOEHHE U CBOMCTBA MPOCTEUIINX MOJIEKY.
Honnas u Metannudeckast CBsI3b.
MexMoneKyIspHbIe cBsa3u.Bonoponnas
cBs3b. Cunbl Ban-nep-Baanbsca. Arperatnoe
cocrosiHue BemecTs. Kpucramisl

PactBopsl

PactBopbl. OOmiasi xapakTepucTuka. THIIbI
nucnepcHbIx cucteM. CrocoObl BBIPAKEHUS
coctaBa pacTBOpoB. PacTBopeHme Kak

(U3UKO-XUMUYECKUN npotecc.
Paz6aBnennsle, KOHLIEHTPUPOBAHHBIE,
HCHACBIIIICHHBIC, HACBIIIICHHBIC nu

MEePECHIIIEHHbIE PacTBOPbI. PacTBOPUMOCTSD.
Brustaue mpupoasl CBS3UM B BEIIECTBE U B
pacTBOPUTEIIE HA PAaCTBOPUMOCTh. PacTBOpHI
HEAJIEKTPOJINTOB




Teopus 3IEKTPOIUTUYECKON
JUCCOLMALIUU

DneKTpoIuTHYECKas JMCCOLMALIUS.
CunpHble U ciabble 3IeKTPOaUThl. VloHHBIE
paBHOBecHsi B pacTBOpax. PacTtBopbl
ekTponutoB.  CuibHble U cialble
ueKTpoauThl.  CTeneHb  JUCCOLMALUU.
Koncranta  gucconmanuu  (MOHU3ALUN)
KUCJIOT U OCHOBAHUH

2 cemecTp

OKHCINTEIFHO —BOCCTAHOBHUTEIIHLHEIC
p€aKnuu

I'mppomus coneit. HMonHoe mnpoussencHue
BOJIbl. BostopoiHblii nokaszarens. OOMeHHbIE
peakuuu B BOAHBIX pacTBopax. KuciotHo-
OCHOBHBIC CBOMCTBAa COEIMHEHMH (Teopus
JIEKTPOJIUTUYECKON JUCCOLMAIIUN).
[IpousBenenne pacTBOPUMOCTH. Y CIIOBUSA
OCAXKIECHMUSI U  pacTBOPEHHUS  OCAKOB.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. OKHCIUTENb, BOCCTaHOBUTEID,
OKMCJICHHE, BOCCTaHOBJICHUE. Tursr
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX
IIPOLIECCOB: MEXMOJIEKYJISIPHBIE,
BHYTPUMOJIEKYJISIPHBIE,
mucnponopiuonuposanue.  CocraBieHue
YpaBHEHUN OKHCJINTENBHO-
BOCCTAHOBUTENbHBIX PEAKIUN METoJaMu
JIEKTPOHHOro OanaHca W  MOJypeakIHii
(MOHHO-3JIEKTPOHHBIH ~ MeTon). BnusHue
KHCJIOTHOCTH  Cpedpl  Ha  IPOAYKTHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
peaxkuui




DNeKTpoxuMuyeckue mnpoueccol. Kopposus
METaJUIOB W CIUIABOB:  XMMHYECKas,
ANEKTPOXUMHUYECKAS. Bogoponnas u
KucinopoaHas aenoisipuzanuud.  CrocoObl
3allUTBl  OT  KOPPO3UHU.  DJIEKTPOJIH3
pacIuiaBoB u BOJTHBIX pacTBOpoOB
3JEKTPOJaNTOB. 3akoHbl Dapases.

OOmme cBoiicTBa METAJIOB H WX
coenuHeHnii.  OOmas  XapakTepucTUKa
METAJIOB. Meraunueckas CBSI3b.
3aBUCHUMOCTh CBOMCTB METaNIOB OT HUX
MOJIOKEHUS B MEPUOJAMYECKON CHCTEME

XUMHSA 3JIEMECHTOB U UX COCIUHCHUN snemenToB JI.U. MenneneeBa. Haxoxnenue

METAJJIOB B Npupoae. MuHepansl U pyabl.
Knaccudukanus MUHEpAJOB.
[IpombiliieHHBIE  CIIOCOOBI  TIOJYYEHHS
METaJJIOB: MAPOMETAIITYPTrUYECKUH,
TUAPOMETATUTYPTAYECKH,
3JIEKTPOMETAILUTYpPrudecKkuil. dusnyeckue u
XUMUYECKHE CBOMcTBa MetauoB. Ux
OTHOILEHHE K HEMETaJulaM, BOJE, IIEJI0YaM,
KHCJIOTaM, CMECSIM KHCIOT. V3MeHeHue
KUCJIOTHO-OCHOBHBIX M OKHUCJIMTEJIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB Ba)KHEHIIUX
COEIMHEHUIN METAIIJIOB

5.3. JlabopaTopHbIe 3aHATUSA

Tabauua 5
Ne HanmeHnoBanue Coaepixanue
n/n JIa00pPATOPHBIX pasaena
1 3aHATHI
IlepBblii cemecTp
1 BBonHoOe 3aHsTHE [TpaBuiia paboThl B XUMHUYECKOH Jaboparopun
2 OneKkTpoHHOE cTpoeHue aroma. KBaHTOBbIE uucia. ATOMHBIE
opOuTanu s- p-, d- u f- Tuna. DHEepreTUYecKue YpOBHH JICKTPOHOB.
ITpunnun [Taynu, npasuno XyHaa, IPUHIUI HAUMEHbILIEH SHEPTUU
Crpocuue atoma | KaK OCHOBA ITOPsIJIKa 3aM0JIHEHUS] aTOMHbIXOpOuTanei. OCHOBHOE
¥ BO30YX/IEHHBIE COCTOSIHUSA 3JIEKTPOHOB B aTome. [lepuonuueckas
cucrema snemeHtoB [[.M. MenneneeBa. llepuonuueckuii 3aKoH.
3aBUCHUMOCTb CBOMCTB JJIEMEHTOB OT MX [OJOXEHUS B
MIEPUOTMYECKON CHCTEME.
3 Baxmwueiimue knacesl | Oxcuapl. Mx xapaktep u cBoiicTBa. OCHOBHbIE UM aM(OTEpHBIE

1 HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIECTB

TUJIPOKCHUIBI U UX CBOMCTBAa. KHCIIOTBI: HOMEHKIAaTypa, CBOMCTBA.
Coun: TUTIIBI U CBOMCTBA.

Bropoii cemecTp




DnekTponuTudeckas | MoHHbIe paBHOBECHSI B pacTBOpax. PacTBOpPHI 3JIEKTPOJIMTOB.
JUccoLuanus CunpHbie u cnabbie  31eKkTponauThl. CTEneHb JAUCCOIHAIIVH.

KoHcranTta auccoruanuu (MOHM3AIMU) KHUCIOT W OCHOBAHUH.
KomruiekcHbie COCIUHEHMUS. IToBenenue KOMILJIEKCHBIX
COCJIMHEHU B BOJHBIX pacTBOpax. Y CTOMYMBOCTh KOMILIEKCHBIX
COCIMHEHUH B BOAHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

I'maponus coneit Nonnoe mnpousBeneHue Boabl. BoaopoaHblii  mokaszaTeb.

OOMeHHBIE peaknuu B BOJHBIX pacTBopax. IIpomsBenenue
pPacTBOPUMOCTH. Y CJIOBUS OCAXKICHUS U PACTBOPEHHS OCA/IKOB.

OKHCIIUTENBHO- Tunbl OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB:
BOCCTAHOBUTEIIbHBIE | MEKMOJIEKYJISIPHBIE, BHYTPUMOJIEKYJIAPHBIE,
peakuuu JUCTIPONIOPLUUOHUPOBAHUE. CocraBnenue YpaBHEHUH

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakumii METOAaMH
AJIEKTPOHHOr0 OanaHca W MOJypeakuuil (MOHHO-3JIEKTPOHHBIN
METOI).

5.4. IlpakTyeckue 3aHATHUS (CEMUHAPBI) - He NPEOyCMOMPEHbL

6. CamocrosiTejibHasi padoTa CTYAEHTOB MO JUCIUIIHHE

CamocrosiTenbHOE U3yYeHrEe TeopeTuueckoro marepuana (81yac). Mcnonps3yrores

KOHCIICKTbI J'IGKIJ;I/H?'I N PCKOMCHIAYCMaAA JINTCpATypa.

6.1. Temsl pedeparos:

1.

ATOMHBIE U HOHHBIE PAJUYCHI, JIEKTPOOTPULIATEIBHOCTh, NOTEHIMAI
(3Heprus) MOHM3ALMHU, CPOACTBO K NEKTPOHY U NEPUOJAUYHOCTD UX
M3MEHEHUS JJI Pa3IUYHbIX 3JIEMEHTOB.

Knaccel HeopraHnueckux coeIMHEHNM.

HomeHkiaTypa KOMIUIEKCHBIX COETMHEHUN.

OHTanenusa 00pa3oBaHus. DHTPONUUHBINA U SHTAIBIUUHBIN (DAKTOPBI IPU
ONpENEICHUN HAPABICHNS XUMUYECKUX PEAKIUH.

CKOpOCTh XUMHUECKUX peakiuil. DaKTopbl, BAUSIIOLUIME HA CKOPOCTb.
[IpousBeeHnEe paCTBOPUMOCTH. Y CIIOBUSL OCAXkICHHS U PACTBOPEHUS
OCAaJIKOB.

Tunbl OKUCIUTENHHO-BOCCTAHOBUTEBHBIX MTPOLIECCOB:
MEXMOJIEKYJIIPHBIE, BHYTPUMOJIEKYJIIPHBIE, TUCITPOIIOPLIMOHUPOBAHNE.
Crioco0bl 3a1UThl METAIJIOB OT KOppo3uu. 3akoHbl Dapajes.
PacnipocTpanenre MeTaioB B IPUPO/IE U IPOMBIIIIIEHHBIE CIIOCOOBI UX

IMOJIYy4YCHUA.




[ToaroToBka k mabopaTtopubiM paboTtam. JlabopaTropHast paboTa COCTOUT U3 JBYX
4acTel — TEOPETUYECKON M DIKCIEPUMEHTAIBHOU. K 3KCIepuMeHTanbHOM 4YacTh
CTYJCHT JOITyCKAETCsI TIOCIIE OCBOCHUS TEOPETUUECKOTO MaTeprasa, BHIMTOTHCHUS
JIOMaITHEero 3aJaHusl U coOeceoBaHUs C MPENoJaBaTeieM B MHAWBHUYyaTbHOM
nopsiake. [[st BEIMOTHEHMs JOMAITHETO 3a/I1aHUs, Ha TIEPBOM 3aHSTHH, CTYICHTHI
MOJTy4aloT HOMEp BapHaHTa, IPUCBOCHHBIN CTYICHTY Ha BeCh ceMecTp. JloMarnaee
3aJlaHUE BBITIONHSAETCS B TeTpagu. DKCIEpUMEHTAlIbHAs 4YacTh O(opmisercs B
nabopatopHoM kKypHase. lMcrmonp3yeTrcsi KOHCIEKT JIEKIMHA, PEeKOMEHyemast

JaUTEeparypa.

6.2. YaeOHO-MeTOqnYecKOe M HHPOPMAIIMOHHOE 00eCIIeUeHUE
CaMOCTOSATENbHON pabOThI

Jlureparypa:

1 Bbontpomerok B.B. O6mias xumust [ DneKTpOHHBIHN pecypc]: yueOHoe mocodue/
bontpomerok B.B.— DnekTpoH. TekcTOBBIE NaHHbIe.— MuHCK: Bolnmiimas mkona,
2012.— 624 c.— Pexum noctyna: http://www.iprbookshop.ru/20236.html.— 3bC
«IPRbooks»

2 Bontpomerok B.B. O6mas xumus [ DneKTpOHHBIN pecypc]: mocoOue At MOArOTOBKHU K
[EHTPAIM30BaHHOMY TecTUupoBaHu/ bonrpomerok B.B.— D1ekTpoH. TEKCTOBBIE
nanabsie.— MuHCck: TerpaCucremc, 2012.— 191 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/28157.html.— 3BbC «IPRbooks»

3 AmnapneB A.M. O6mas xumusi. COOpHUK 3a/laHui C IPUMEPAMU peleHu
[DnexTpoHHEbI pecypc]: yaueobnoe mocodue/ Amapues A.W., Aponunna JI.N.—
DneKTpoH. TeKcToBbIE NaHHble.— HoBocuOupck: HoBocubupcekuii rocynapcTBeHHbIN
TeXHU4Yeckuil ynusepcutet, 2013.— 119 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/44673.ntml.— 3BbC «IPRbooks»

4 Ao6pambraeBa H.JI. [Ipaktukym mo oOrieit xumuu [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ AGpamerueBa H.JI., AsueBa JI.M., Apxanrenbckas O.B.— DnekTpoH.
TEKCTOBbIE JJaHHbIe.— MocKBa: MOCKOBCKHII roCyJapCTBEHHBIH YHUBEPCUTET UMEHH
M.B. JlomonocoBa, 2005.— 336 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/13106.html.— 3B5C «IPRbooks»

5 Tuxonos I'.I1. O6mas xumus. Yacte I [DnekTpoHHBIH pecypc]: yuebHoe nocodue s
CaMOCTOSITENIbHOW MOATOTOBKU CTYAeHTOB/ TuxoHOB I'.I1.— DnekTpoH. TeKCTOBbIE

naHHble.— MockBa: MOCKOBCKasi TOCyapCTBEHHAs aKaJIeMHsl BOJHOTO TPaHCIIOPTa,




2006.— 192 c.— Pexwum noctyna: http://www.iprbookshop.ru/46291.html.— 3bC
«IPRbooks»

BepOuukas H.W. O6mas xumust «KoMIiekcHble COeAMHEHUs» [ DIEKTPOHHBIN pecypc]:
metoanyeckue ykazanus/ Bepounkas H.J1.— D1eKTpoH. TEKCTOBbIEC JaHHBIC.—
OpenOypr: OpenOyprckuii rocyaapcTBeHHbiil yauBepeutet, ObC ACB, 2005.— 17
¢.— Pexxum nocryma: http://www.iprbookshop.ru/51602.html.— DBC «IPRbooks»




7.01€HOYHBIE CPeACTBA

7.1. Bonipochl K py0e:KHBIM aTTeCTAIUSIM

I cemecTp

I pyOe:knas arrecraumsi

1.

JlaiiTe ompeneneHue MOHITHI: 3JIEMEHT, aToOM, MOJIeKyJia, IPOCTOe U
CJIOKHO€ BemecTBo. [loueMy 4YHCIO M3BECTHBIX MPOCTHIX BEIIECTB,
MPEBBINIAET YUCIIO U3BECTHBIX JIEMEHTOB?

PykoBonctBysice mnpaBuiom ['yHma, pacnpenenure MO HSHEPreTUYECKUM
sTUeHKaM DIEKTPOHBI B CIIEAYIOMIUX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoii MOCIIEIOBATENIBHOCTH, COTJIACHO mpaBuiy KIleUKOBCKOTrO,
MPOUCXOJUT 3aMOJIHEHUE OHJICKTPOHAMU SHEPreTUYECKUX  YPOBHEH W
MOIYPOBHEN B MHOTORJIEKTPOHHBIX aToMax?

Kakoii n3 noaypoBHe# 3amnonHsercs panee: a) 45 win 3d? 0) 5p wim 4d?
OTBET MOTUBUPYHTE.

Kakoe makcuManbHOE KOJMYECTBO DJIEKTPOHOB MOKET OBITH y aTOMOB Ha
MOCJIEAHEM U MIPEANOCICIHEM IHEPTETUUECKUX YPOBHSIX?

Kakue 13 npuBeIeHHBIX KBAaHTOBBIX MOJIyPOBHEH SIBISIOTCS TOCTPOCHHBIMH,
a KaKue HeJOCTPOEHHBIMH M moueMy: 28%, 152, 2p*, 3d®, 4f1° 3d°, 6s?, 3d?,
5f14?

Jlaiite  coBpeMeHHOE ompeaereHue nepuoguyeckoro 3akona ..
MenneneeBa 1 OOBICHUTE CTPYKTYPY NEPUOIUIECKON CUCTEMBI.
PykoBoactBysice mpaBuiom ['yHaa, pacnpenenutre Mo HHEPreTUYECKUM
sueiKaM >JIEKTPOHBI B CIEAYIOLINX COCTOSHUAX: a) 3p3; 6) 3d°.

Kakoe cocrossHue aroMa Ha3bIBAETCSI HOPMAIbHBIM, BO30YKIECHHBIM?

Kakumu crioco6amMu MOKHO TTEPEBECTH aTOM B BO30YKJIEHHOE COCTOSTHUE?



OO0pa3en OmieTa HAa pyOe:KHYIO ATTeCTAILUI0

bujer

1. Kakoe MakcHUMajabHOE YUCIIO AJIEKTPOHOB MOXKET CO/AEPKATh MOAYPOBEHb
opbHTaTBEHOE KBAaHTOBOE UKciIo KoToporo L=0.

2. Jlns aToMa 3JIeMEeHTa C MOPsiAKOBBIM HoMepoM 30 yka3arth:

— COCTaBHUTb 3JICKTPOHHYIO U ANEKTPOHHO-TpahUUIECKyI0 (POPMYIIBI;

3. CtpykTypa BaJ€HTHOTO OJJIEKTPOHHOTO CJIOsI BbIpaxkaeTcs (popmyson
2s22pl. OnpenenuTh MOPAIKOBBIA HOMEP, HA3BaHME U DIEKTPOHHOE
CEMENCTBO 3TOTO JIEMEHTA.

4. Kak W3MEHSIOTCS METAJJIMYECKHE CBOMCTBA 3JEMEHTOB B TIJIABHBIX

NOATPYNIAX C pOCTOM 3apsia siapa?

II pyGexnasi atTrecramus:

1.
2.

Yro Ha3pBaeTcsa okcuaoM? Ha kKakue THIBI AeIITCSI OKCHIBI?

Hanumure xumuueckue Qopmynsl okcumoB anementoB |l mepuona
MEPUOANYECKON  CHCTEMBI, YUYWUTHIBAS MAKCUMAJIbHYI0  BaJIEHTHOCTh
saneMeHToB. HazoBuTe okCupbl.

Kakue u3 yka3zaHHbIX HUKE OKCUIOB SABJISIIOTCS OCHOBHBIMH, KUCIIOTHBIMU H
amportepusiMu? a) CrOs, Li2O, ZnO, Mn,0-, P,0s, FeO, BeO; 6) CrO, Cr,0s3,
Si0,;, BaO, PbO, B,03;, N;Os. CocraBbre rpaduueckue (GopMyJbl
OTMEYEHHBIX OKCHUIOB.

Hanummre ¢Gopmynbl OKCHAOB, KOTOpbIE MOTYT OBITh MOJYYEHBI MPH
paslIoKeHUH cepHOH, (hochopHOI, KPEMHHUEBOU KUCIIOT; TUAPOKCUIOB: MEIU
(11 u xenesa (I11); kapOboHara kaibius, pochara MarHus.

C KaKuUMU U3 MEPEUUCIICHHBIX HUKE OKCHJIOB MOXKET B3aUMO/ICHCTBOBATD: Q)
rUApOKCcHa HaTpus; 0) okcun kambius. P,Os, BeO, K;0, Al,O3, CO,, ZnO.
Hanummre ypaBHEHUS peakUyi U HA30BUTE NPOIYKTHI PEaKIUH.

C KakuMU U3 NEPEUUCICHHBIX HUXKE OKCHJIOB MOKET B3aUMO/ICCTBOBATD: Q)
cepHas kuciiota; 0) gochopusrit anrunpua. BeO, CrOsz, MgO, Al;O3, N2Os.

Hanuiumre ypaBHeHUs peakiiil 1 HA30BUTE MPOAYKTHI PEaKLIUM.



7. Kakue coemuHeHUs Ha3bIBAIOTCA THUAPOKCHIAMH, U HAa KaKWe THUIBI OHU
nenstcs? [puBeauTe mpuMepsl.

8. Kakme coemuHeHUs Ha3pIBalOTCA KuciaoTamu? Ha kakue rpynmbl IemsTcs
KHCIIOTBI: ) TIO COCTaBy; 0) 10 OCHOBHOCTH. [IpuBeauTe mpuMepsl.

9. CocraBbTe (POpPMYIIBI KUCIOT, COOTBETCTBYIOIIMM KUCIOTHBIM okcuaam: SOs,

Si0,, As,0s5, P,Os, Cl,07, CrOsz, As;0s, CO,. Ha3zoBuTe 3TH KHCIOTHI,

YKAKHUTC UX OCHOBHOCTb U COCTABbTC rpa(buqecm/le (I)OpMy.HBI 9THUX KHUCJIOT.

Oo0Opa3zen OnJieTa HA pyOeKHYIO ATTECTALUIO

buuer

1. Hanmummre ¢GopMysabl OKCHIOB S- M P-3JE€MEHTOB IISITOTO TEpHoja
MEPUOINYECKON CUCTEMBI, YUUTHIBASI MX BBICIIYIO BAJIEHTHOCTh. YKaXXUTE
XUMHAYECKU XapaKTep OKCUIOB.

2. Hamummre a)mas kucinot H3PO4 1 HCIO3 BO3MOKHBIC KUCITOTHBIC OCTATKU U
(bopMyJIbI COOTBETCTBYIONIUX OKCHIOB; 0) st ocHoBanuii NaOH u Fe(OH);
BO3MOYKHBIC OCHOBHBIE OCTaTKU W ()OPMYJIBI COOTBETCTBYIOIINX OKCHIOB; B)
rpadudeckue popmyisl HsPO4u Fe(OH),.

3. 3anummTe ypaBHeHHs peakinuid B3aumozeirictBus amdotepHoro Cr(OH)sc
pacTBOpaMu a) TUAPOKCUJIA HATPHS; O) CONTHON KUCIIOTHI.

4. C KakvuMH U3 TIEPEUUCIICHHBIX BEIIECTB MOXKET pearupoBaTh OKCUJ] MArHUS:
OKCHUJI KaJbIIusl, BoAa, pocdopHas kuciora, okcua xjaopa (VII), ruapokcu
Kallisg, HUTpAT IMHKA. 3aluIINTe YPaBHEHUS BO3MOXKHBIX pEaKIuil u

HaIAIINATE NPOLYKTHI PEAKIIHA.

7.2. Bonpocsl K IK3aMeHYy

1. Kakue KBaHTOBBIC YHCIIA XapaKTCPU3YIOT OHCPIreTHYCCKOC COCTOAHUC

3JIEKTPOHA B aTOME, U KaKOB UX (PU3NUECKHI1 CMBICIT?



2. Kakue 3HayeHUss MOTYT MPUHUMATH: a) TJIABHOE KBAHTOBOE 4YHUCIO; O)
OpOMTANPHOEC KBAHTOBOE YHCIIO; B) MAarHUTHOEC KBAHTOBOE YHCIIO; )
CIIMHOBOE KBaHTOBOE unciio? UTo onpenensitoT B aToMe KBaHTOBBIE YUCIa?

3. Uto Ha3pIBaeTCs AJIEKTPOHHBIM O0JaKoM, aToMHON opOurtansio? Kaxkyro
dbopmy umeer S-, p-, d- aToMHbBIC OpOUTATH?

4. Kakwue 3JIeKTpOHBI Ha3bIBAKOTCA S-, P-, -, f- aJIeKTpOHAMU M KaKOBBI JIsl HUX
3HA4YCHUSI OpOUTAIBHBIX KBAHTOBBIX YHCEI?

5. Kakue 3HaueHHs MOXKET MPUHUMATh MAarHUTHOE KBAaHTOBOE YHCIIO MpHU
opOuTambHOM KBaHTOBOM yucie: | = 2,3,4? CKOJBKO SHEPreTHICCKUX STUCeK
Ha JJAHHBIX TOTyPOBHSX?

6. CKOJBbKO M KaKue MO ypPOBHU UMEIOTCS HA TPEThEM YHEPIreTHYECKOM ypOBHE?
Yem 0TIIMYArOTCA AJIEKTPOHBI ATUX IMOYPOBHEN?

7. Chopmynupyiite npunnun [laynu u, pyKOBOACTBYSICh MM, PacCUUTANUTE
MaKCHUMAJIbHOE YMCIIO 3JIEKTPOHOB HAa TPETHEM DHEPTETUUECKOM YPOBHE.

8. Kakum mpuHIMIIAM TIOMYUHSAETCS paclpeaesieHne DJCKTPOHOB  TIO
DHEPreTUYECKHUM YPOBHSIM B MHOTORJIEKTPOHHOM artome? B uem wux
CYIIHOCTB?

9. PykoBoactBysick mpaBwioM ['yHaa, pacnpenenuTe IO JHEPreTHYECKUM
sYeiikaM dJIEKTPOHBI B CIIEAYIOIINX COCTOSHUAX: a) 3p3; 6) 3d°.

10.B kakoi mMOCIEAOBATENILHOCTH, coTjlacHO TipaBmiIy KiedkoBckoro,
MPOUCXOJUT 3alOJIHEHUE OHJIEKTPOHAMHU SHEPreTUYECKUX  YPOBHEU W
MOJAYPOBHEW B MHOT'O3JIEKTPOHHBIX aTOMax?

11.Kakoii U3 moaypoBHeH 3amoiiHseTcst panee: a) 4S wiau 3d? 0) Sp wium 4d?
OTBET MOTUBUPYUTE.

12.Kakoe MakcUMallbHOE KOJHMYECTBO DJICKTPOHOB MOXKET OBITh y aTOMOB Ha
MOCJIEAHEM U MPEANOCIECIHEM YHEPTETUUECKUX YPOBHSIX?

13.Kakue 13 npuBeICHHBIX KBAHTOBBIX TIOTYPOBHEH SBISIOTCS TOCTPOCHHBIMH,
a Kakue HeJOoCTPOeHHBIMH M mouemy: 2st, 1s2, 2p4 3d°, 4f1°, 3d'°, 6s!, 3d?,

5f14?



14.[laliTe  COBpEMEHHOE ONpeJAeieHue mnepuoauueckoro 3akona JI.W.
MenneneeBa 1 00bSICHUTE CTPYKTYPY MEPHUOTUIECKON CUCTEMBI.

15.CKoJIbKO 3JEKTPOHOB HAXOJUTCA HA BHEUIHEM JHEPreTHYECKOM YPOBHE
aTOMOB 3JIEMEHTOB, CTOSIIMX B Hadalle M B KOHIE Kaxaoro nepuona? Ha
KaKUX MOJYPOBHAX HAXOJSATCS 3TU JJICKTPOHBI?

16.JlaiiTe onpeneneHne MOHITHI: «IIEPUOI», «TPYMIAy, CIOATPYIIA» ¢ TOUKH

3pEHHUs CTPOCHHS aTOMa.

17.Y1o o3Ha4aeT Jisi JAaHHOTO aToMa HOMEp MEePHo/ia, HOMEp TPYIIIbI?

18.Uem 00ycnOBIEHO HAIMYKME TOATPYI B Ieprogndeckoit cucreme? CKOIBKO

U KaKUX OHJICKTPOHOB HAXOJMUTCS HA BHEIIHEM JHEPreTUUYECKOM YpPOBHE
3JIEMEHTOB: a) yriepoaa u Tutana (1V); 6) maprania u xjopa (VI1)?
19.TTouemy nepBBIi TEPUOA COCTOUT JIUIIH U3 IBYX SJI€MEHTOB?

20.Ha kakue SJEKTpOHHBIE CEMEHCTBA JEJATCS DJIEMEHTHI IO 3alOJHEHUIO

DHEPreTUYECKUX MoaypoBHenH? KakuM 371€eMEHTOM HAUYMHAIOTCH, U KaKuM
3aKaHYMBAIOTCS IEPUOJIBI?

21.CocTaBbTe DJIEKTPOHHO-CTPYKTYpHBIE  (DOPMYINIBI aTOMOB YETBEPTOIO

NepuoJia: KaJbLIMsl, CKaHIUs, XpoMa, JKelle3a, MbllIbsika, aproHa. K kakomy
CEMEHMCTBY 2JICMEHTOB OHU OTHOCATCS?

22. HazoBuUTe dJEMEHTBHI, y KOTOPHIX BAJCHTHBIC JJIEKTPOHBI OMHUCHIBAIOTCS

popmynamu:  a) 4s%, 4p*; 6) 5s%; B) 3d°, 4st. B xakom nepuone, rpymnre,

23. Kaxoit u3 2JIeMEHTOB SIBJISIETCS] CAMBIM CHJIbHBIM BOCCTAaHOBHUTEJIEM?

CambIM CUJIBHBIM OKHCIUTENEM?

24. OObBscHHUTE, MOYEMYy pa3IM4Yhe B CBOMCTBAX XpomMa M CEphl, Xjopa M
Maprafiia BEJMKO JIJIi HU3KUX CTETNCHEH OKHUCICHHS W HE3HAYUTEIBHO IS
BBICIIINX?

25.Yto Ha3piBaeTcs okcuaoM? Ha kakue THUIIBI IeTISTCS OKCUITBI?

26.Hammmure xumudeckue ¢opMynbl okcuaoB siemeHtoB |l mepuona

NEPUOJIMYECKON  CUCTEMBI, YYHMTHIBasi MaKCUMAaJIbHYI0  BaJIECHTHOCTh

sneMeHToB. Ha3oBUTE OKCUEL.



27.Kakue n3 yKa3aHHBIX HIDKE€ OKCHJIOB SIBJISIOTCSI OCHOBHBIMH, KUCJIIOTHBIMU U
amdorepusiMu? a) CrOs, Li2O, ZnO, Mn,0-, P,0s, FeO, BeO; 6) CrO, Cr,03,
SiO,;, BaO, PbO, B;03;, N20s. CocraBbre Tpaduueckue GopMyIIbl
OTMEUYCHHBIX OKCHJIOB.

28.Hanumre ¢QopMysbl OKCHUIIOB, KOTOPhIE MOTYT OBITh IOJY4YEHBl MpHU
Pa3oXKeHUH cepHO, PocPopHOIl, KPEMHUEBOU KUCIIOT; THIPOKCUIIOB: MEIU
(I m xene3a (I11); kapbonara kanmbIus, pocdara Marausl.

29.C KaKuMU U3 NIePEUHUCICHHBIX HUXKE OKCUIOB MOKET B3aUMOJICHCTBOBATh: Q)
ruapokcua Hatpus; 0) okcun kanpnus. P,Os, BeO, K;0, Al,O3, CO,, ZnO?
Hanummre ypaBHEHUS peakui U Ha30BUTE MTPOAYKThI PEAKIIUN.

30.C xakuMu U3 ePEUUCICHHBIX HUYKE OKCUIOB MOKET B3aMMOJICCTBOBATH: Q)
cepHas kucioTa; 0) pochopusiii anruapua. BeO, CrOz, MgO, Al,03, N2Os.
HanumuiTe ypaBHeHUs peakivii 1 HA30BUTE MPOAYKTHI PEaKIIUMA.

31.Kakue coenuHeHUsi Ha3bIBAIOTCA TUAPOKCHIAMH, U Ha KaKU€ THUIbI OHU
nensarca? [IpuBenure mpuMepsl.

32.Kakue coenvHeHusi Ha3bIBaIOTCS Kucioramu? Ha kakue Tpynmbl AensTcs
KHUCJIOTHI: @) TIO COCTaBy; 0) Mo ocHOBHOCTU. [IpuBeanTe mpuMeEpHI.

33.CocraBbTe (POPMYJIBI KHCIIOT, COOTBETCTBYIOIIUM KHUCIOTHBIM OKcHiaM: SOs,
SiOz, As,0s, P,0s, C|207, CrOs, As,03, CO,. HazoBure »tH KHUCJIOTHI,
YKQKUTE UX OCHOBHOCTH M COCTaBbTE rpadudeckue (popMyIIbl 3THX KHCIIOT.

34.Hanumure GopMyIibl CAEAYIOMUX KUCIOT: a) KPEMHUEBOM; 0) a30THOM; B)
opTtodocopHOI; T) OPTOMBILILIKOBOM; 1) XPOMOBOM; 3K) CEPOBOIOPOTHOM;
3) OpOMOBOJOPOJHOM; M) XJOPHOWU. YKaKUTE BO3MOXKHBIC KHCIOTHBIC
OCTAaTKH COOTBETCTBYIOIIHUX KHUCIIOT.

35.Hazosure anuonsl kucnot: a) HCOg', H,PO,4, PO, POs*; 6) SO4%, HSOy,
S0;%, CI; B) S%, HS', HSO3", HPO,%; r) HSiO3", COs%, Br, CrO4>; 1) NOg,
NO,, HAsO,*, AsO,*; x) Br, CH;COO", AlOz*, ZnO,*.

36.C KakuMu U3 MEPEUYMCICHHBIX HUXKE BEIIECTB MOXKET B3aUMOJICHCTBOBATH
dochopnas kuciora: As;Os, BaCl,, H,SOs;, NaOH, H,O? Hamwmmmure

ypaBHEHUS peaklMii ¥ HA30BUTE MPOIYKThI pEaAKIIUH.



37.Yt0 Ha3bIBaE€TCSA OCHOBAHMEM M UTO Takoe Iieousb? [IpuBeaure npuMepsl.
38.HazoBute cienyromue ocHoBanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)4; 0)
Al(OH)s, TIOH, Sn(OH)4, Mn(OH),; 8) CuOH, Fe(OH),, Fe(OH)3, Mn(OH),.

VYKkakute X KUCIOTHOCTh U BO3MOXKHBIE OCHOBHBbIE OCTaTKH. COCTaBbTE
rpaduueckue GopMyibl OTMEUEHHBIX OCHOBAHMI.

39.Hanumure dhopMysiasl OCHOBaAaHUM, KOTOPHIM COOTBETCTBYIOT KaTHOHBI: a)
MgOH?*, K*, Fe(OH)?*, Cr¥*; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH),%*, SnOH",
Li*, CUOH*; r) Pb**, AI(OH),", Au*; n) Fe(OH)*, Ba?*, Pd(OH)3*, AIOH?",

40.Kakumu crmocob6amMu MOXHO TOJYYUTh PAacTBOPUMOE B BOJIE OCHOBaHHE?
[IpuBenuTe ypaBHEHUS PEaKIUU.

41 Hanummre ypaBHEHMsI pEaKUUid TMOJy4YEeHUS HEPACTBOPUMBIX B BOJIE
ruapokcuioB nericteueM KOH Ha comm: MCly, Al (SQOy)s, Cr(NOs)s, FeSOy,

SnCly; Kakue u3 moIy4eHHBIX THAPOKCHIOB SBIISIOTCS aM(pOTEPHBIMU?

42.Jlonuimmre YpaBHECHUS CICAYIOITUX peaKITnii:
— —
a) Cu(OH),; + HNO3 6) NaOH + SO,
B) KOH + Al,Os— r) KOH + Al(Ght);

1) NaOH + NiSGz>
Ha3zoBure nmpoayKThl peakuuu.
43.Kakue ruapokcuibl Ha3biBatoTcs ampotepHbiMu? [IpuBeanTe npuMepsl.

44 Hanumure ypaBHEHUS pPEAKUUH B3aMMOACHCTBUS THUAPOKCHAA Kajdusl W

HNO3 ¢ ampoteprbivu rugpokcugamu: a)Cr(OH)s; 6) Sn(OH); B) Pb(OH)4.

Oo6pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

T'PO3HEHCKHNU 'OCYJIAPCTBEHHBIN HE®TSIHOM
TEXHUYECKUMN YHUBEPCUTET

HNucturyt HepTH M rasa
BUJIET Nel

JAucuunimnna: «XUMHUA»

CnenuaabHocts: 13.03.01 Cemectp: |

1. Jlns aToma s3neMeHTa ¢ IopsaAKoBbIM HoMepoM 20 yKa3aTh:

— noJjoxxeHue B [lepuonnueckoi cucteMe 3JIEMEHTOB (IEPHOJ, TPYIINA,



NoArpymnmna);
— COCTaBUTh JJIEKTPOHHYIO U AJIEKTPOHHO-TpadUIECKyIO (OPMYIIBI;
— OIpEeNeIuTh CBOMCTBO (METaJlI, HEMETaIN);
— Ha3BaTh BAJICHTHBIC IEKTPOHBL;
— yKa3aTb BAJIGHTHOCTb 3TOTO JIEMEHTA B HOPMAJILHOM M BO30YKICHHOM
COCTOSIHUY;
— YHCJIO IPOTOHOB, HEUTPOHOB, AIIEKTPOHOB.
2. C KakuMHU W3 MEPEeUYHCICHHBIX BEIIECTB MOXET PEearupoBaTh OKCHUJ KaJIbIUS:
okcun Oapwusi, Bona, ocdopHas kucinota, okcun xyuopa (VII), rugpokeun kamus,
HUTpAT [IMHKA. 3aUIIUTE YPaBHEHUS BO3MOXKHBIX PEAKIIM U HAIMUIIUTE MPOIYKTHI
peaKuni.
3. 3anmmuTe ypaBHEHHs peakiuii B3ammojeictBus amdoreproro Zn(OH).c
pacTBOpaMH a) TUAPOKCUIA HATPUS; O) CONSTHON KUCIOTHI.

«YTBEPXIAIO»
« » 202 - 3as. kagheopoti /.3. Maenaes

Bonpocsl k py0e:xxHoii aTTeCTAlIUN:
II cemecTp
I pyGexnas arrecranus
1. 3anuiuTe ypaBHEHUS peakiii B MOJIEKYISIPHOM U HOHHO-MOJICKYJISIPHOM
BH/JIE, IPOTEKAIOLIUX B BOJHBIX PACTBOPAX MEXKIY CIECAYIOIINMU
BertectBamu: a) HCl 1 NaOH 6) Na,S u Pb(NO3)28) NaClO u HNOs,
2. CocTaBbTe MOJICKYJISIPHBIC YPABHEHUS PEAKIINI, KOTOPHIM COOTBETCTBYIOT

CJIEIyIOLME HOHHO-MOJIEKYJIIPHBIE YPABHEHHUS:

a) SOz% + 2H* = SO, + H,O
6) ZnOH* + H* = Zn** + H,0

3. Ompexnenute cpeny pacTBopoB (Kuciasi, HeUTpaibHas, ocHOBHas) U pH (>7,
= 7, <7) caenyromux coneit: FeSO4, NaSO3,Na,SO,4, FeSO;. Hamummre
BO3MOYKHBIEC YPABHEHHUS PEAKLMUA THIPOIN3a COJIEH.

4. CocTaBbT€ YypaBHEHUS THAPOJIN3a, NPOUCXOIAIIErO0 IPU CMEIIMBAHUH

pactBopoB K;S u CrCl;. Kaxngas u3 B3ATBIX COJICH THAPOJIM3YETCS



HE0OpaTUMO 710 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIUX COJIEH.

5. MoOryT i1 MPOUCXOUTH OKUCITUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKITUH
Mexay cienyromumu BemectBaMu: HoS u HI, HaS m HaSO3, HSOs 1
HCIO,4?

6. YpaBHSMTE peaKIMIO METOJIOM DJICKTPOHHOTO OallaHca:

P+ HIO3; + H,O — H3PO, + HI

7. 3amuImMTe BO3MOXKHBIC YPaBHEHUS PEaklUi B3aUMOJCHCTBUS METAJUIOB: a)
Zn, 6) Cu B) Na, c pactBopamu cienyrouux euiects H.O, NaOH, H2SOy4 pass,
H2304 KOHIT> HC', HNO3, FeSO4.

Oo0pasen OniieTa HA Py0eKHYI0 ATTECTANMIO

buier
1. 3anummuTe ypaBHCHUS PEaKIUi B MOJICKYJIIPHOM U HOHHO-MOJICKYJIIPHOM
BHJIC, IIPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKIY CIICIYIOMUMU
BemiectBamu: a) HCl u NaOH 0) Na,S u Pb(NO3),8) NaClO u HNOs.
2. CocTaBbTe MOJICKY/ISIPHBIC YPABHCHUS PEaKIIU, KOTOPHIM COOTBETCTBYIOT

CJIEYIOIE NOHHO-MOJIEKYJIIPHbIE YPABHEHUS:

a) SO3* + 2H* = SO, + H,0

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

II pyOe:xxnas aTrecTanus:

1. 3anummTe ypaBHEHUS PEAKIIUi B MOJICKYJIIPHOM M HOHHO-MOJICKYJIIPHOM
BH/IC, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKTY CIICIYIONUMHU
BertectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3)28) NaClO u HNOs,

2. CocTaBbTe MOJICKYJISIPHBIC YPAaBHEHUS PEAKIIUNA, KOTOPHIM COOTBETCTBYIOT

CJIEIyIOLME HOHHO-MOJIEKYJIIPHBIE YPABHEHUS:

a) 8032' + 2H* =S0, + H,0



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

3. Ompenenute cpeay pacTBOpoB (Kucias, HelTpanbHas, ocHOBHas) U pH (>7,
= 7, <7) caenyromux coneir: FeSO4, NaSO3,Na,SO,4, FeSO;. Hamummre
BO3MOKHBIE YPABHEHUS PEAKIIMM THIPOJIN3A COJEH.

4. CocTaBbT€ ypaBHEHHUS THAPOJIN3A, MPOUCXOJAIIEIO IPU CMEUIMBAHUU
pactBopoB KyS m CrCls. Kaxnmas w3 B3STBIX COJEH THIPOIM3YETCS
HEOOPaTUMO JI0 KOHIIa ¢ 00pa30BaHMEM COOTBETCTBYIOIINX COJICH.

5. MoryT a1 IpOUCXOIUTh OKUCIUTEITHHO-BOCCTAHOBUTENBHBIE PEAKIIUN
Mexay caeayromumu BemectBamu: HpS u HI, HoS n HpSO3, HoSOs m
HCIO,?

6. YpaBHsiiTEe peakiiuio METOIOM 3JIEKTPOHHOTO OanaHca:

P+ HIO;3; + H,O — H3PO, + HI

7. 3anummTe BO3MOXKHBIC YPaBHEHUSI PEaKlUid B3aUMOJCHCTBUSI METAJNIOB: a)
Zn, 6) Cu B) Na, c pactBopamu cienyrouux seuiects HoO, NaOH, H2SOy4 pass,
H,SO, KOHII» HC', HNO3, FeSO,.

Oo0Opa3zen OnJieTa Ha pyOeKHYIO ATTECTALUIO

buaer

1. Vkaxwute, kakue u3 caeayrommx BemecTs Cly, KoCrO4, HCIO, KMNOy,
MnSQ4, B pacTBopax MposBISIIOT a) TOJIBKO OKUCIUTEIbHBIE CBOWCTBA 0)
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHYIO IBOUCTBEHHOCTh. OOOCHYHTE OTBET.

2. MoryT it MPOUCXOUTH OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITUN
Mexay cienyromumu BemecrBamu: HoS u HI, HaS u HySO3, HoSOs 1
HCIO,4?

3. VYpaBHsTE peakIIuio METOAOM JICKTPOHHOrO OalaHca:

P + HIO; + H,0 — H3PO, + HI



Bomnpocsl k 3x3aMeny

1.

Xumuyeckass TepMoAMHAMHUKa. (OCHOBHBIE IOHATHS. OJHEPreTUYECKUE
2h(DEKTH XUMHUYECKUX pEakiuid. BHYTpeHHSS DHEprus W DHTAIBIHS.
OHranenus 00pa3oBaHUsl BELIECTBA. TepMOXMMHUYECKHE 3aKOHBI U
YpaBHEHHS. OHTPONUSA U €€ H3MEHEHHE NpPH XHUMHYECKHUX IPOIECCaX.
YcnoBus caMmOnpOU3BOIBHOTO MPOTEKAHUS PEAKIIUM.

Xumuyeckass KUHETMKA W PABHOBECHE. |'OMOIEHHBIE M TE€TEPOrEHHBIE
nponeccbl. CKOpOCTh XMMHYECKHX peakuui. DakTopel, BIMSIOIIKE Ha
CKOpPOCTh  peakumu. Karamu3aTtopsl M KaTaIUTUYECKHE  CHCTEMBI.
XUMHUYECKOE PABHOBECME B T'OMOIEHHBIX U TIE€TEPOTr€HHBIX CHCTEMAX.
[Ipuanmn Jle-I1laTense.

PactBopel. Obmias xapakrepuctuka. Tunbsl nucnepcHbiXx cucteMm. CrocoObl
BBIPOKEHUSI COCTaBa pacTBOpoB. PacTBopeHue kak (U3MKO-XUMUYECKUN
porecc. Pa30aBnennsble, KOHILICHTPUPOBAHHBIE, HEHACBIIICHHBIC,
HACBILICHHBIE U TIEPECHIIICHHBIE pacTBOPbl. PacTBOopuMOcTh. BinsiHue
IIPUPOJIBI CBSA3HU B BEIIECTBE U B PACTBOPUTENIE HA PACTBOPUMOCTB. PacTBOpBI
HEAJIEKTPOJIUTOB. DNeKTponuThueckas nucconuanus. CuiapHble U ciaOble
AIEKTPOJIUTHL.

HNonHble paBHOBecHs B pacTBopax. PacTtBopbl 31eKTponauToB. CUIIBHBIE H
ciabbie anekTponuthl. CreneHnp auccouuanuu. KoHCTaHTa JaUCCOLMAINH
(MoHM3aIMKu) KUCIOT U ocHOoBaHUM. KommiekcHbie coenuuenusd. [loBenenue
KOMIUIEKCHBIX ~ COCJUHEHUM B BOJHBIX pAacTBOpax. YCTOWYUBOCTH
KOMIUJIEKCHBIX COEJMHEHUH B BOAHBIX pacTBopax. KOHCTaHTa HECTOMKOCTH.
I'moponus conen. MoHHOE mpoM3BEAECHUE BOIBI. BONOPOIHBIN MOKA3aTENb.
OOMeHHBIE peakiud B BOJHBIX pacTBOpax. KuCIOTHO-OCHOBHBIE CBOMCTBA
COCMHEHUN (TEopHsl IJICKTPOJUTUUECKONW aucconmaiuu). IIpousBeneHue
PacTBOPUMOCTH. Y CIIOBUSI OCAKJICHHS U PACTBOPEHUS OCAIKOB.
OKUCANTETLHO-BOCCTAHOBUTEIIbHBIC peaKnH. Oxkucaurens,
BOCCTAHOBUTENb, OKHUCJIEHHUE, BOCCTAHOBJIECHHE. THUIBI OKUCIUTEIBHO-

BOCCTaHOBUTCIBHBIX IMpOICCCOB: MCXKMOJICKYJIAPHBIC,



BHYTPUMOJIEKYJISIPHBIE, TUCTIponiopiimoHupoBanre. CoCTaBlIeHUE ypPaBHEHUIA
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM METOJaMU  SJIEKTPOHHOTO
OamaHca M moJypeakiuil (MOHHO-3JEKTPOHHBIM Meroxa). BiusHue
KUCJIOTHOCTA Cpelbl Ha MPOAYKTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. OLeHKa TEpMOAMHAMHUYECKOM BO3MOYKHOCTH  IPOTEKAHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuin o CTaHJAPTHBIM
ANIEKTPOAHBIM MOTEHIMAIaM. PsaHanpsokeHuMETalIoB.

7. DIEKTPOXUMHUYECKHE TMPOIECChl. [aabBaHUUYECKHM JIIEMEHT, DJIEKTPOJ,
AIEKTPOAHBIN (OKMCIUTEIHLHO-BOCCTAHOBUTEIIHHBIN ) MOTEHIIHAAII,
anexktpoaBmxkymias cwia (3C) mponecca, cBsa3b ee ¢ 3Heprueit ['mdOca.
VYpaBuenue Hepucra. Koppo3uss MeTaluioB M CIUIABOB: XUMHUYECKas,
ANeKTpoXuMuYeckad. BogopogHas U KucIopoAHas —JAENOJSpPU3aLUU.
CrocoObl  3alUTBl OT KOPPO3UHU. OJIEKTPOJIM3 PACIUIaBOB M BOJHBIX
pacTBOPOB 3IEKTPOIUTOB. 3aKoHbI Dapases.

8. O0mue cBoiicTBa METAUIOB M MX coeAnHEeHUd. OOIIas XapakTepHCTHKA
MeTaJI0B. MeTtaiuyeckasi CBsI3b. 3aBUCUMOCTh CBOMCTB METAJLIOB OT UX
MOJIOKEHUSI B Tepuoandeckoil cucreme snemeHtoB .M. Menpaeneena.
Haxoxnenue MeraminoB B mpupoge. Munepanbl u pyasl. Knaccudukarms
MuHepaioB.  [IpombllyieHHBIE  CHOCOOBI  TMOJYYEHUS  METAJLJIOB:
MAPOMETAIUTYPrUYECKU, TUAPOMETAILTYPTHYECKUH,
AJEKTpOMETAINTYyprudeckuil. @OHU3NYEeCKHe ¢  XUMHYECKHE  CBOMCTBA
MeTauioB. VX OTHOIIEHWE K HeMeTajlaM, BOJie, IIeJIo4YaM, KHUCIIOTaM,
cMecsiM  KUCIOT. M3MeHeHMe  KHCIOTHO-OCHOBHBIX, OKHCIUTEILHO-

BOCCTAHOBHUTEIBHEBIX CBOMCTB BAXKHEUIIINX COSAUHEHNIT METAJLIOB.

Oo0pa3zen 3k3aMeHAIIMOHHOTO OMJIeTA

I'POSHEHCKHNH I'OCYJAPCTBEHHBINA HE®TSIHON
TEXHUYECKU YHUBEPCUTET
HNucTuTyT HepTH M rasza
BUJIET Nel
JAucounimnHa: «XHUMHUA»
ConemnanbHocts: 13.03.01 Cemectp: 1|



1. HazoBute cieayromie coenHEHIS, HATUIINTES YPaBHEHUS TUCCOIHUAINH,
npuBeaute rpadudeckue Gopmyisl 3Tux coequHeruit Ni(NO3),, Mg(OH),,
RbOH, KHCO:s.

2. Hanwmmre ypaBHEHHS BO3MOXKHBIX PEaKIIUi B HOHHO-MOJIEKYJIIPHOM BHUJIE:

RbOH + Ni(OH), KOH + Pb(NOs); —
CsOH +H,S0O; — NaOH + N,Os —
3. MeTomoM 3JIEKTPOHHOrO OajlaHca COCTaBbTE YPaBHEHHS OKHCIMTEIBHO-
BOCCTAHOBHUTCIIBHBIX peaKHHﬁ:
Nal+NalO3+H,S0,= 1,+Na,SO,+H,0
MnO,+NaBiO3;+HNO; = HMnO4+Bi(N03)3+NaN03+HgO

«YTBEPXIAIO»
« » 202 - 3as. kagheopoti /1.3. Maenaes

7.3. Texkyumuii KOHTPOJIb
3ananus A5 BBIMOJTHEHHS Ta00PaTOpHBIX paboT
JlaboparopHas padota Ne 1. IlomydyeHue U cBOMCTBA OCHOBHBIX THAPOKCHIOB.
JlaGoparopHas pabota Ne 2. IlomydyeHue u cBoiicTBa aM()OTEPHBIX TUAPOKCUIOB.
JlaGoparopHas pa6ota Ne 3. Xumuuyeckue CBOMCTBO KUCIIOT.
JlabopaTtophnas pabota Ne 4. TlosydeHue v CBOIMCTBA CPEHUX COJICH.
JlabopaTtopHas padota Ne 5. MoHHO-MOJIEKYJISIpHOE YpaBHEHHUE.

JlaGoparopnas pa6ota Ne 6.  IlonmydeHue u cBOMCTBa OCHOBHBIX COJIeH



Onucanue noka3zaresieil 1 KpuTepueB ONEHUBAHUSI KOMIIETEHIIUI HA PAa3JIMYHbIX ITanax ux (ppopMupoBaHus, ONUCAHUE

IIKAJbI OIICHUBAHUA.

Tabdauna 6
[Inanupyemble pe3yJibTaThl Kpurepun onieHUBaHHs Pe3YJIbLTATOB 00YUEeHHs HaumenoBauue
OCBOEHHSI KOMIIETEHIMH meHee 41 0ay110B 41-60 6ay1i10B
(Hey10BJIeTBOPUTEB|(Y/I0BJIETBOPUTEIID OLEHOHOTO
HO) HO) 61-80 6a110B 81-100 6ay10B
cpeacTBa

(xopoo)

(0TJIMYHO)

OIIK-1 CniocobeH ocyliecTBIsATh HOUCK, 00pabOoTKy U aHAIU3 UH(GOPMAIIMU U3 PA3IIMYHBIX MCTOYHUKOB U PEICTABIATH €¢ B TpeOyeMoM dopMaTte ¢
MCIIOJIb30BaHNEM MH(GOPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN

3HaTh: - OCHOBBI XUMHH, pu3nKy, | DparmeHTapHbIe Henonuele CcdopmupoBannsie | ChopMupoBaHH
HKOHOMUYECKOU Teopuu; 3HAHUS 3HaHUS , HO coJiepKallue | ble
OTJIeJIbHBIE
npoGenbl 3Hanus | CUCTEMATHUECKHE
3HaHUS
Ymern: - pemars craHgaptHbeie | Yactuusble ymenus | Hemomnsie Ymenus nonusie, | ChopmupoBaHH
npodeccuoHalIbHBIE — 3aJaud  C YMEHHUS JIOITYCKaOTCs bIE
IPUMEHEHUEM HeOOoJIbIINE yMeHHS
€CTECTBEHHOHAYUYHBIX u OIINOKH
00IIIeNnHKEHEPHBIX 3HAHUH,
METO/I0B MaTEMaTH4YECKOIO

aHajIn3a U MOACIIMPOBAHUAA,

burer wa 1 pybOexHyro
aTTECTAIHIO
buner wa 2 pyOexHyro
aTTECTAIHIO

Bonpocsl k 1abopaTopHbIM
3aHATUSIM
Temsl pedepaToB




Baanerb: - TeopeTHyecKoro u
AKCIIEPUMEHTAILHOTO
HCCIIEN0BaHUS 00BHEKTOB
npoecCHOHATBLHOM
JIeITCIIbHOCTH.

YacTHyHOE BlIaJIcHUE
HaBBIKAMH

Hecucrematnueck
0o€ IIpUMEHEHUE
HABBIKOB

B
CHUCTEMATHYECKOM
PUMEHEHHUU
HAaBBIKOB
JIOITYCKAKTCS
poOeIbI

VYcnemHoe u
CHCTEMATHYECKOE
pUMEHEHNE
HaBBIKOB




8. Oco0enHocTH peanu3any JMCHUNIMHBI 1JI UHBAJIWIO0B U JIUI C

OTpaHUYC€HHBIMHA BO3MOKHOCTAMU 310POBbA

JUis  OCyIIECTBICHHUS MPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
IPOMEXKYTOUHOM aTTecTalny 00yUJaroIuXcs CO3AaHbl (POH/IBI OLIEHOYHBIX CPEJICTB,
aJanTUPOBAHHBIC JII WHBAIMJOB U JIUI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3MI0pPOBbSl U TIO3BOJIIOIIME OIICHUTh JOCTHKCHHE HMH 3alJTAHUPOBAHHBIX B
OCHOBHOM 00pa3oBaTeiIbHON MporpaMMe pe3yJbTaToB OOY4YEeHHS U YpPOBEHb
cOpMUPOBAHHOCTH BCEX KOMIICTCHIIUW, 3asBIEHHBIX B 00pa3oBaTelbHOM
nporpamme. GopMa MpoBeACHUS TEKYyIIEH aTTeCTAIlUH I CTYJACHTOB-MHBAIUIOB
YCTaHABJIMBACTCA C yYE€TOM HHJMBHUIYAIbHBIX MCUXO(PU3MUECKUX OCOOCHHOCTEU
(ycTHO, THMCBMEHHO Ha Oymare, NHCbMEHHO Ha KoMmIbioTepe, B (opme
TecTupoBaHuss W T.1.). [lpu TecTtupoBaHuM i CIA0OBUIASIIUX CTYJICHTOB
UCHONB3YIOTCS (OHIIBI OLEHOYHBIX CpPEACTB € YyKpynHeHHbIM mipudrTom. Ha
9K3aMEH MPUTIIAIIAETCS COTPOBOKIAIOIHNA, KOTOPBIA 00eCIeunBaeT TEXHNIECKOE
CONPOBOXJAECHUE  CTyAeHTy. Ilpu  HEoOXOAMMOCTH  CTYIEHTY-MHBAJIUAY
MPEIOCTABIISCTCS AOMOJHUTEIBHOE BPEeMs ISl TIOATOTOBKM OTBETa Ha DK3aMEHe
(wu 3adere). OOydaronuecs C OrpaHUYCHHBIMU BO3MOXHOCTSMH 3JI0POBbS U
oOydJaromniyecss WHBAIUIL OOECMEYMBAIOTCS TIEYATHBIMA U DJIEKTPOHHBIMHU
oOpazoBaTeIbHBIMU  pecypcaMu  (MPOrpaMMbl,  ydyeOHbIE  TOCOOMST ISt
CaMOCTOATEILHOM pabOTHI U T.11.) B OpMax, alaliTUPOBAHHBIX K OTPAHUYCHUSIM UX

3JI0pPOBbs U BOCTIPUATHS UHPOPMALIUU:

1) JUIs UHBAJIMJIOB W JIMI[ C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBS IO
3PEeHHUIO:

- IS CJIETBIX: 3aJIaHUs JJIs BBIMOJHEHUS HA CEMUHApaxX M MPaKTHYECKHX
3aHATHSAX OGOPMIISIIOTCSL pelibepHO-ToueuHbIM ImpudToM bpaiins wim B BHIE
DIIGKTPOHHOTO  JIOKYMEHTa, JOCTYITHOTO C TIOMOIIbI0 KOMIIBIOTEpa  CO
CHEIUATN3UPOBAHHBIM ~ TPOTPAMMHBIM ~ OOECIIEYCHUEM JUISl  CJIETBIX, JIHOO
3aYUTHIBAIOTCS ACCUCTCHTOM; THCHMEHHBIE 3aJaHUS BBITIONHSIOTCA Ha Oymare

penbedHO-TOUeUHbIM  mpudTOoM  bpailins uiaMm  HA  KOMIBIOTEpPE  CO



CHEIHATM3UPOBAHHBIM ~ MPOTPaMMHBIM ~ OOecreueHrueM [Uisl  cilemblX  Ju0o
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; OOYYArOIIMMCS ISl BBIIIOJIHEHHS 33aJaHus NpU
HEOOXOJUMOCTU TPEAOCTABISIETCS KOMIUIEKT MMCbMEHHBIX MPUHAMICKHOCTEN U
Oymara sl mucbMa penbeQHO-TOUCHYHBIM IIpupTOM bpaiins, KOMOBIOTEP €O

CIICIIUAJIM3NPOBAHHBIM IIPOTPaMMHbBIM obOecreueHuEM JJIA CIICTIBIX

- I cJa00BUASAIIMX: 00ECIIeUMBACTCS WHIUBUAYATbHOE PAaBHOMEPHOE
ocsenieHue He MeHee 300 rokc; 0OyyaroUMMCs JUIsl BBIIOJIHEHUS 3a7aHMsl MIpH
HEO0XOMMOCTH IPEJOCTABIISAETCS YBEIMUNBAIOIIEE YCTPOUCTBO; BO3MOYKHO TAKKE
UCIIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYMBAIOIIUMX YCTPOMCTB; 3aJaHud U

BBITIOJIHEHUS 3aJaHUN 0(DOPMIISIIOTCS YBEIMUYECHHBIM IPUPTOM;

2) 11 MHBAJIUJOB U JIMIl C OTPaHUYCHHBIMHU BO3MO>KHOCTSIMHU 370POBBS IO
CJIyXy:

- MJIA  TJAYXHX H  cIa0ocablIamux: o00ecreyuBaeTcs  Hajaudue

3BYKOYCHJIMBAIOIICH arnmapaTypbl KOJJIEKTUBHOT'O IMOJIL30BaHMUS, npu

HE0O0XO0IMMOCTH 00YYaIOIIUMCS MPEOCTABIISCTCS 3BYKOYCUIIMBAOIIAs annapaTypa

WHJIMBUAYAJIBLHOTO TOJIb30BAHUS; TPEAOCTABIISIOTCS YCIYTH CYypIONIEPEBOTUNKA;

- UISL CJIENOTJIYXHMX JIOMYCKAeTCs MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO
ycnyrd — THGIOCYpAONEpeBOAYMKAa  (MOMUMO  TPEOOBaHWM,  BBITOJHICMBIX

COOTBCTCTBCHHO IJIi CJIICIIBIX U FJ'IYXI/IX);

3) ISl JIUIl C TSOKEIBIMU HApYIICHUSIMUA PEUH, TIIYXHUX, CJIa0OCHBIIIAIIMX
JEKIIMM W CEMHHAphI, TPOBOAUMBIC B YCTHOW (opMme, TPOBOIATCS B
MCbMEHHOU (hopme;

4) nns VMHBAIUAOB W JIMII C OTPAHUYCHHBIMA BO3MOXHOCTSIMHU 37I0POBBS,
HMEKIIHUX HAPYIIEHHUsI OMOPHO-IBUTATEJILHOTO anmnmapara:

- JUTs1 JIAIT C HAPYIICHUSIMU OTIOPHO-/IBUTATEIBLHOTO anmapara, HapyIeHUusIMU
JBUTATEIBHBIX (PYHKIIUH BEPXHUX KOHEUHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH: TMHUCHMEHHBIC 3allaHhsl BBIMONHSIOTCS HAa KOMITBIOTEPE CO

ClICOaIM3UPOBAHHBIM  IIPOTPAMMHbBIM oOecrnieyeHuEM UJIU HaJUKTOBBIBAKOTCA



ACCHCTEHTY; BBITIOJHEHUE 33JJaHUH (TECTOB, KOHTPOJIBHBIX paboT), MPOBOJAUMEIC B
NUCBMEHHON (QopMme, MPOBOAATCA B YCTHOM (opme myTeM ompoca, Oecelbl C

00yJaroImMMCs.



9. YueOHO-MeTOoAMYeCKOEe M HHPOPMALMOHHOE 00ecnieyeHne TUCIUIITHHBI

Ha caiite OuOmmoreku ITHTY mnpeacraBieHbl Bce yuyeOHO-METOIUYECKHUE
matepuainbl kKapeapsl OHX, nekuuu mo Xumuu, J1aOOpPaTOPHBIA MPAKTUKYM I10

oO111el 1 HEOPraHUYECKOU XUMHUH | T.]I.

9.1. Jlutepatypa

1. boatpomerok B.B. OO6mias xumus [DIeKTpoHHBIM pecypc]: ydeOHOe mocobue/
Bonrpomerok B.B.— DiiekTpoH. TeKkcTOBblE AaHHble.— MuHCK: Bpimnmiimas mkona,
2012.— 624 c.— Pexum pgocrtyma: http:// www.iprbookshop.ru/20236.html.— 3BC
«IPRbooks»

2. bontpomerok B.B. O6mas xumust [DneKTpoHHBIN pecypc]: mocodue aJis NOArOTOBKU K
[EHTpaIN30BaHHOMY TecTupoBaHuto/ bontpomerok B.B.— DnekTpoH. TeKCTOBBIE
nanaeie.—  Muack:  TerpaCucremc, 2012.— 191 c— Pexum jgocryma:
http://www.iprbookshop.ru/28157.html.— 3BbC «IPRbooks»

3. AmnapueB AWM. O6mas xumust. COOpHHK 33JaHUH C IpUMEpaMU pPeIIeHUH [ DIIeKTPOHHBIN
pecypc]: yue6Hoe mocobue/ AmapueB A.U., Adonuna JI.M.— DneKkTpoH. TEKCTOBBIE
nanable—  HoBocuOupck:  HoBocmOWpckwii  rocynapCTBEHHBIH — TEXHUYECKUH
YHHUBEPCUTET, 2013.— 119 c— Pexum J0CTyma:
http://www.iprbookshop.ru/44673.html.— 3BbC «IPRbooks»

4. Ao6pambraeBa H.JI. Ilpaktukym mo oOmieit Xxumuu [DIeKTpOHHBIA pecypc]: yuebHoe
nocobue/ AoOpambiueBa H.JI., AsmeBa JI.M., Apxanrensckas O.B.— DOnekrtpos.
TEKCTOBbIe JaHHble.— MockBa: MOCKOBCKHUI TOCy/l1apCTBEHHBI YHHUBEPCUTET UMEHHU
M.B. JlomoHOCOBA, 2005.— 336 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/13106.html.— 5BC «IPRbooks»

JJIeKTPOHHBIE 1 HHTEPHET-PECypPChl

1. Ba3za repmoamHaMuieckux naHHbIX — http://webbook.nist.gov/chemistry/;

2. Ba3za TepMOJMHAMUYECKUX KOHCTAHT YUCTBIX BEUICCTB —
http://cea.grc.nasa.gov/;

3. TepmonuHaMuvecKue CBOMCTBA MHAMBUIAYAIBHBIX BeliecTB. CIipaBouHOE

uznanue /B.I1. I'mymko (OTBETCTBEHHBIN peakTop) —
http://www.chem.msu.su/rus/tsiv/;

4. CaiT, cCoIep>KUT HECKOJIbKO 0a3 TaHHBIX (PA30BBIX JUArpaMM —
http://www.crct.polymtl.ca/fact/documentation/ —

5. Taomaa M. Menneneesa http:/AMwwv.webelements.com

9.2. Meroauyeckue yKazaHusl M0 OCBOCHUIO JUCIUTUTNHBI K XUMUS»
(cMm.ITpunmosxenue)


http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.crct.polymtl.ca/fact/documentation/
http://www.webelements.com/

10.MaTepuaJbHO-TEXHHYECKOE O00ecTiedeHne T CIUTITUHbI

10.1. B ydeOGHOM mporiecce Il OCBOCHHUS JAUCIUILIMHBI HCIOJIB3YIOTCS
CJIETYIONTUE TEXHUUECKHUE CPEICTRA:

-XHUMHYECKas JIab0paTopHsl, XHMUYECKHE PEaKTHBBI;

-KOMIIBIOTEPHOE M MYJIBTHMEANIHOE 000pymoBaHHe (Ha JIEKIMAX, IS
CaMOKOHTPOJISI 3HAHUM CTYJEHTOB, JUIsl 00ECIICUEHUS CTYACHTOB METOIUICCKIMHU
PEKOMEHIAIMSIMH B JICKTPOHHOM hopme);

-npuOOpbl U 000pYyNOBaHHE YYEOHOrO0 Ha3HA4YeHUs (IIPU BBITOJIHEHUH
71a00paTOPHBIX PadoT);

[IporpamMmoi TUCHUIUIMHBI MPETYCMOTPEHO MCIOJIB30BAHUE COBPEMEHHBIX

IIPOrpaMMHBIX KOMILJIEKCOB U TEXHOJOTUM 11t 00padoTku pe3ynbratoB HUPC.

11. [lonosiHeHust M U3MEHEHHUs B padoyeid MporpaMMe Ha Y4eOHbIH roj

JlomoJIHEeHUs: U U3MEHEHUS B pabOyue MPOrpaMMbl BHOCSTCS €KETOAHO Mepest
Ha4yaJioM HOBOTO yueOHOro roja no ¢gopme. M3meHeHUs: JOKHBI 0DOPMIISITHCS

AOKYMCHTAJIbHO U BHOCATCA BO BCC YUTCHHBIC OK3CMILIIAPHI.



Ipuioxkenue

1. MeToauueckue yKa3aHusi 1Js1 00y4arOIIUXcs MO MJIAHUPOBAHUIO U
OpPraHu3alnuu BpeMeHH, He00X0IMMOT 0 /1JIs1 OCBOEHHS TN CIUNJINHBI.

N3yuenne pekoMeHayeTcsi HadaTb C O3HAKOMJIGHMS ¢ paloueit
IPOrpaMMON TUCHUIUIHHBI, €€ CTPYKTYPOH U COJEpKaHUEM pa3iesioB (MOIyek),
(GOHIOM OIIEHOYHBIX CPEACTB, O3HAKOMUTHCS C Y4eOHO-METOJUYECKUM H
MH(GOPMALIMOHHBIM 00€CIIEYeHUEM JUCITUILTHHBI.

]_II/ICHHHJII/IHa «XUMHSI» COCTOUT U3 S5 CBSA3aHHBIX MCIKIAY co0010 TCM,
O6€CH€‘{HBaIOIHHX IMOCJICAOBATCIIbHOC N3YUCHUC MAaTCpHalia.

OOydeHre MO NUCHUIUIMHE «XUMHS» OCYIICCTBIISCTCS B CICHYIOIINX
dopmax:

1. AyauTtopHbie 3aHATHs (JISKIHMH, JTAOOPATOPHbIE).

2. CamoctosiTenpbHass paboTa CTyaeHTa (IMOJATOTOBKA K  JICKIIHSIM,
naboparopHbeIM/pedeparaM, U1 UHBIM (popMaM MUCHMEHHBIX pabOT, BHIITOJHECHUE
aHajM3a KeWcoB, MHANBUyaJIbHAsI KOHCYJIBTAIMS C TIpErogaBaTesieM).

3. MHTepakTUBHBIC (OPMBI TIPOBEACHUS 3aHATHN (KOJUIOKBUYM, JICKIIHSI-
JTUCKYCCUsl, TPYIIIIOBOE pelIeHne kekca u ap.hopmbl).

Y4eOHBIE MaTepuan CTPYKTYPHPOBAaH W  H3yYEHHUE JTUCIUTIIMHBI

MPOU3BOJIUTCS BTEMAaTUUYECKON MOCie1oBaTeIbHOCTH. KaxkioMy J1abopaToOpHOMY

3aHATHIO U CAMOCTOATEIBHOMY M3YYEHHMIO MaTepralia IpeAlecTBYeT JEKIUs 110
naHHOM Teme. OOyuyaroluecs CaMOCTOSITENIbHO MPOBOJAT IPEIBAPUTEIBHYIO
IIOATOTOBKY K 3aHATUIO, NPUHUMAIOT AKTUBHOE M TBOPYECKOE YyYacTHE B
OOCY>KJIEHMM TEOPETHUECKUX BOIPOCOB, pa3dope NpOOJEMHBIX CUTyallUd H
MOMCKOB MyTell MX pemieHus. MHorue npoOsiemsl, u3ydaemble B Kypce, HOCST
IUCKYCCUOHHBIM XapakTep, 4YTO MNPEANOJIaracT HWHTEPAKTUBHBIM XapakTep
IIPOBEIECHNUS 3aHATHI HA KOHKPETHBIX IPUMEpPaX.

Onucanue MocieI0BaTeIbHOCTH JEUCTBUN 00y4aroerocs:

[Ipu n3yuenuun Kypca ciieyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh
MaTepuay, M3JaraéMbld HAa ayJIUTOPHBIX 3aHATHAX. s ero moHumMaHus u
KAQYECTBEHHOI'O YCBOCHUSI PEKOMEHIYETCSA CIIEAYIOIIAs IMOCIEI0BATEIIbHOCTh
JICUCTBUU:

1. Tlocne oxoH4YaHWsS YYEOHBIX 3aHITHH IS 3aKpEIUICHUS MaTepuala
IPOCMOTPETh M O0AyMaTh TEKCT JICKIIMH, MPOCIYIIAHHON CETOMHS, pa3o0paTh
paccMmoTtpeHHbie puMepsl (10 — 15 MunHyT).

2. [lpy TMOATOTOBKE K JIEKIMHU CIEAYIOUIETO MJHS TIOBTOPHTH TEKCT
HpeAbAYIIeH JISKIIUH, TOJyMaTh O TOM, Kakasi MOXKeT ObITh ciieayrorias Tema (10



- 15 MuHYT).

. B Tedyenue Henmenu BbIOpaTh BpeMs A pabOTHI C JIMTEpATypod B OMOIHMOTEKE
(mo luacy).

. Ilpu monroroBke kK Jab6OpPaTOPHOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHSATHS IO
TeMe, M3y4uTh NpuUMepbl. Pelllas KOHKPETHYIO CHUTYalldio, - MPEeABAPUTEIHHO
MOHSTh, KAKOW TEOPETHUUECKUI MaTepHall Hy>KHO MCIOJIb30BaTh. HameTuTs 1ian
penieHus1, nornpoOoBaTh Ha €ro OCHOBE PELIUTh J1a00paTOpHBIE PAOOTHI.

2. Meroauyeckue yka3aHus mno padore 00y4aruuxcsd BO Bpems
NMPOBeACHUS JCKIUM.

Jlekupun farOT OOy4YAOIMIMMCSL CHUCTEMATH3UPOBAHHBIE 3HAHUSA 110
JUCLUIUIMHE, KOHIIEHTPUPYIOT X BHUMaHUE Ha HanOOJIee CIOKHBIX U BAXKHBIX
Borpocax. Jlekiuu OOBIYHO M3JArarTcs B TPAJAULIUOHHOM WIH B MPOOJIEMHOM
ctuie. Jias CTyAeHTOB B OOJBIIMHCTBE CJIy4yaeB B IPOOJIEMHOM CTHUIIE.
[IpoGneMHbI CTUIL TMO3BOJSET CTUMYJIUPOBATH AKTUBHYIO IMO3HABATEJBHYIO
NEeATENBHOCTh OOYYalOIUMXCSl M HX HMHTEpeC K AUCHUIUIMHE, (OPMUPOBATH
TBOPYECKOE MBILIUICHHE, MPUOErarb K MPOTHUBOIOCTABICHUSM U CPAaBHEHHSIM,
nenarb  000OIIeHMWs, AaKTUBU3UPOBATH BHHMAaHUE OOYyYalOIIUXCA IYyTEM
MTOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB, MOOLIPSATH AUCKYCCHIO.

Bo BpeMs TEeKIIMOHHBIX 3aHSATHI PEKOMEHIYETCSI BECTH KOHCTIEKTHPOBAHHE
y4eOHOro Marepuana, oOpamaTh BHUMaHuWe Ha (OPMYJIMPOBKH M KaTErOpHH,
pacKpbIBaOIIME CYTh TOTO WJIM WHOTO SIBICHUS, WJIM IPOLIECCOB, BBIBOABI U
IPAaKTHYECKUE PEKOMEHIAllUU.

KoHcmekT neKkuu aydine moapasaeisaTh Ha MyHKThI, COOMIoAas KPacHYIO
CTPOKY. DTOMYy B OOJIBIION CTeneHH OyAyT CIOCOOCTBOBATH BOIPOCHI IUTaHA
JIEKIINH, TPEJIoKEHHbIe TpenojaBarensM. Cremyer oOpamiaTh BHUMaHHE Ha
aKIICHTHI, BEIBOJIBI, KOTOPHBIE JIeNIaeT MPErno/iaBaTellb, OTMe4asi Hanbojiee BaKHBIC
MOMEHTBI B JICKIIMOHHOM MaTepuaje 3aMCYaHHSIMHU «BAXHO», «XOPOIIO
3alIOMHHATH» U T.II. MOXKHO Je1aTh 3TO M C MTOMOIIBIO Pa3HOIIBETHBIX MapKepOB
WM PYYeK, MOTICPKUBAs TEPMUHBI U OTIPEICIICHUS.

[lenmecoobpa3zHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlCHUH,
ab0OpeBuatyp u cumBojoB. OMHAKO TpU JaNbHEWIEH paboTe ¢ KOHCIEKTOM
CUMBOJIBI JIyYIlle 3aMEHUTH OOBIYHBIMH CJIOBAaMHU IS OBICTPOTO 3PHUTEIBHOTO
BOCIIPHSTHS TEKCTA.

PaboTas Hajg KOHCIEKTOM JIEKIM, HEOOXOANUMO HCIOJIb30BaTh HE TOJIBKO
OCHOBHYIO JIUTE€pATypy, HO H Ty JUTEpaTypy, KOTOPYIO JOMOJIHUTEIHHO
pPEKOMEHI0BaJ TIpenoiaBarelb. FiMeHHO Takasi cepbe3Hasi, KporoT/inBasi pabota ¢



JICKOUOHHBIM MAaTCPUAJIOM  ITO3BOJINT FJIY6OKO OBJIAACTL TCOPCTHUYCCKUM
MaTCpUAIIOM.

TemaTuka nexkuuii jaercs B pabodeil mporpaMMe JUCHUTIINHBIL.

3. MeTOIlI/I‘IeCKHe YKa3daHnus Oﬁy‘lalOI[II/IMCSI no moarorToBxke K
J'IaﬁOpaTOpHLIM 3aHATHUAM.

Ha naGopaTopHBIX 3aHATUSAX TPUBETCTBYETCS AKTUBHOE YYacTHE B
OOCY>KJICHMH KOHKPETHBIX CHUTyallud, CHOCOOHOCTh Ha OCHOBE MOJYYCHHBIX
3HaHUU HaXOAWTh Hambosee 3((HEeKTUBHBIC PEIICHHS MOCTABJICHHBIX MPOOIIEM,
YMETb HaXOUTh MOJE3HBIN JOMOJIHUTENbHBIII MaTEpHAIl IO TEMAaTUKE 3aHATUH.

CryzneHTy peKOMEHAYEeTCs CIeAyIolas CXeMa MOJITOTOBKU K CEMUHAPCKOMY
3aHATHUIO:

1. O3HaKOMJIEHHE C IJIAHOM JIa0OPAaTOPHOIO 3aHATHUS, KOTOPBIA OTpa)XaeT
COAEPKAHUE TPEIIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JIEKIIUN;

3. [IpouuTars uTepaTypy.

B mpouiecce mNOATOTOBKM K MPaKTUYECKUM 3aHITHSM, HEOOXOIMMO

o0paTuTh 0CO00€ BHUMAaHME HAa CaMOCTOSATEIbHOE M3YYCHHE PEKOMEHIOBAHHOM
nurepatypsl. [Ipu Bcell MONHOTE KOHCIIEKTUPOBAHUS JIEKIIUA B HEW HEBO3MOKHO
W3JI0)KUTh BECh MaTepuall M3-3a JIMMUTA ayAUTOPHBIX 4YacoB. I[loaTomy
caMoOCTOsITeNIbHasi paboTa ¢ y4eOHUKaMHU, YYEOHBIMU TMOCOOUSMH, HAYYHOM,
CIIPABOYHOM JIUTEPATYpPOH, MaTEpUAIAMU MIEPUOIMYECKUX U3NaHuN U IHTepHeTa
apisieTcs: HanOonee S(OPEKTUBHHIM METOJOM TIONYUYECHHS JOTOJHUTEIBHBIX
3HAHWM, TMO3BOJIIET 3HAYUTEIBHO AKTUBU3UPOBATH IMPOLIECC  OBJIAJICHUS
uHdopmalmeii, crnocoOCTByeT Oojiee TIyOOKOMY YCBOGHHUIO HW3Y4aeMOTO
MaTtepuana, popMUpyeT y CTYJICHTOB OTHOIIICHHE KKOHKpETHOU mpobieme. Bee
HOBBIE MOHATHS 110 U3y4yaeMoOU TeMe HEOOXOAMMO BBIYYUTh HAU3yCTh U BHECTU B
IJI0CCapUii, KOTOPBIH 11e71€CO00pa3HO BECTH C CAMOI'0 Havajla U3yueHUs Kypca;

4. OTBETUTH Ha BOIMPOCHI TJIaHa Ja00PATOPHOTO 3aHSTHUS;

5. BEINOJHUTE JJOMAaIIIHEE 3a/IaHUE;

6. [Ipu 3aTpynHeHUsAX CHOPMYIUPOBATH BOMPOCHI K MPENogaBaTelto.
PesynbTaT Takou pabOTHI JOJDKEH MPOSBUTHCS B CIOCOOHOCTU CTYJEHTA

CBOOOJTHO OTBETUTHh HA TEOPETHUYECKHE BOIPOCHI MPAKTUKYMa, BBICTYNaTh H
y4acTBOBaTh B KOJUIGKTUBHOM OOCYKIIGHHHM BOIPOCOB M3y4aeMOW TEMBI,
MIPABUJIBHO BBIMOJIHATH MPAKTUYECKUE 3aIaHUSI U MHBIE 3a]IaHUSI, KOTOPbIE TAI0TCS
B (DOHJI€ OIIEHOYHBIX CPEJICTB TUCIUILINHBI.



4. MeToauyeckne YyKazaHus O0y4YalIIMMCH @0 OPraHM3aLMU
CaMOCTOAATe/IbHOMN PadoOThI.

[enb opranu3anuu caMOCTOATEILHONU PaOOTHI MO AUCHUILTUHE «XUMHUSD) -
9TO yrayOJeHWe W pacuMpeHre 3HaHWUN B 00JacTh XUMHUH; (GOPMHUPOBAHUE
HaBbIKa U MHTEpECa K CaMOCTOATENbHOMN MT03HABATENBHOMN IS TEbHOCTH.

CamocrosiTenpbHas paboTa 0OyJaronIuXcsl SIBJSETCS BAKHEUIIMM BHIOM
OCBOCHMSI COICPKAHUS TUCIUTIINHBI, IOATOTOBKH K TIPAKTUIECKUM 3aHATHSIM U K
KOHTPOJBHOUN pabore. Ciojja K€ OTHOCSTCS M CaMOCTOATENbHOE YIITyOJIeHHOE
U3y4eHHEe TeM AucCHMIUIMHBL. CamocTosTenbHas paboTa TpencTaBiisieT coOoi
IOCTOSTHHO JIEWCTBYIOUIYIO CHUCTEMY, OCHOBY OOpa30BaTEIbHOIO IMpolecca U
HOCHT UCCJIEIOBATEIbCKHUI XapaKTep, UTO MOCTYKUT B Oy IyIIIeM OCHOBAHUEM JIJIs
HallMCaHUS  BBIMYCKHOW  KBAMM(PUKAMUOHHOW  pabOThI, TMPAKTHICCKOTO
MIPUMEHEHUS TTOTYICHHBIX 3HAHHM.

Opranusanusi caMoCTOSATEIbHON padOThl 00YYaIOIUXCSl OPUEHTUPYETCS Ha
AKTUBHBIE METOJbI OBJAJCHHS 3HAHUSAMH, PA3BUTHE TBOPUYECKUX CIOCOOHOCTEM,
nepexo; OT MOTOYHOTO K WHIWBUAYAIU3UPOBAHHOMY OOYYEHHIO, C Y4YE€TOM
NOTpeOHOCTEN U BO3MOXKHOCTEHN TMUHOCTH.

[IpaBuibHass oOpraHu3alks CaMOCTOSTENBHBIX YYEOHBIX 3aHATHN, WX
CHUCTEMaTHYHOCTh,  IlefiecooOpa3sHOe IUIaHUpOBaHHE pabodero  BpeMEHHU
MO3BOJIIET CTYyJEHTaM pa3BUBaThb YMEHUS W HaBbIKW B YCBOCHHHM M
CUCTeMAaTHU3allui NpUOOpPETaeMbIX 3HAHHUM, OOecrneuynBaTh BBICOKHI YpPOBEHb
yCIIEBAEMOCTH B  MepHoJ OOydYeHHUs, TMOJYyUYUTh HABBIKA  IOBBIILICHUS
MPO(ECCUOHAIBHOTO YPOBHSI.

[ToaroToBKa K MPAaKTUYECKOMY 3aHSTHIO BKJIIOYAET, KpOME MPOpabOTKU
KOHCIIEKTa ¥ MPE3CHTAllUU JISKIINH, TIOUCK JINTEPATyphl (TI0 PEKOMEHI0OBAHHBIM
CIIUCKaM M CaMOCTOSITENIBHO), TOJTOTOBKY 3arOTOBOK IS BBICTYIUICHHHA I10
BOIIPOCaM, BEIHOCHMBIM JJIS O0CYXIACHUS 10 KOHKPETHO# Teme. Taknue 3aroToBKu
MOTYT BKJIIOYAaTh ITUTaThl, (PAKThI, COIMOCTABJICHUE PA3JIMYHBIX TIO3UIUH,
coOcTBeHHBbIe MBICIU. Ecnmu mpobiema 3amHTEpecoBajia 00y4aromerocs, OH
MOXET MOATOTOBUTH pedepaT U BHICTYNUTH C HUM Ha TMPAKTUYECKOM 3aHSITHUHU.
[IpakTuueckoe 3aHATHE - OTO, TMPEXKAE BCEro, JAUCKYCCHS, OOCYXICHUE
KOHKPETHOW CHUTYaIlMH, TO €CTh MPE/IO0JIaraeT YMEHHE BHUMATEIhHO CIYIIATh
YJIGHOB MaJjoW TPYIIbl U MOJAEpaTopa, a TakKe CTapaTrhcsl BBICKA3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIC HUCH M TPEIIOKCHHS, YTOUHSITH U 33]]aBaTh
BOTIPOCHI KOJIEraM IO 0O0CYXACHHIO.



[Ipy moAroTOBKE K KOHTPOJIBHON paboTe 0Oydaomuics AOKeH
HOBTOPSTh MPOMJIEHHBIM MaTepuall B CTPOIOM COOTBETCTBUU C Y4eOHOM
IPOrPAMMOM, HCIIONB3ysl KOHCIIEKT JICKIUN U JUTEPATypy, PEKOMEHIOBAHHYIO
npernoaasareneM. [lpu He0OX0IMMOCTH MOXKHO OOPAaTUTHCS 32 KOHCYJIbTAIUEH U
METOANYECKOU ITOMOIIBIO K IIPETI0JaBATEIIIO.

CamocrosiTenbHas paboTa peanu3yeTcs:

— HEMOCPEJCTBEHHO B MPOIIECCE ayIUTOPHBIX 3aHSATUM - Ha JICKIUSX,
MPAKTHUYECKUX 3aHATHSIX;

—~ B KOHTaKTE€ C TMpernojaBaTejeM BHE paMOK pacllMCaHus - Ha
KOHCYJIbTAlUSIX IO Y4eOHBIM BOIIPOCAM, B XO0JI€ TBOPYECKHX KOHTAKTOB, MPHU
JUKBUJIAMK 3aJ0JKEHHOCTEH, TIPU BBITIOJIHEHUN WHIWBHUAYAJIbHBIX 3aJaHUM U
T.JI.

—- B Oubnuoreke, qoma, Ha Kadeape MpHU BHINOJHEHUH OO0Y4YaroIIMMCS
y4eOHBIX M MPAKTHYECKUX 3a/1a4.

Buaer CPC u xputeprn oLieHOK

(o 6amnsHO-peTuHroBOM cucteme [ THTY, CPC ouenuBaercs B 15 6amioB)

1. Pedepar

Tembl 111 caMOCTOSITENIbHOM padOThl MPONUCaHbl B padoyeil mporpamme
JUCHUIUIMHBL.  D((EKTUBHBIM  CPEJACTBOM  OCYILIECTBIEHUS OOy4YaroMIMMCs
CaMOCTOSATENIbHOM  pabOThl  SIBJISIETCS  AJIEKTPOHHAass  MH(GOPMAIMOHHO-
oOpa3oBarenbHas cpela yHUBEpPCUTETa, KOTopas oO0ecneyuBaeT JOCTYI K
yuyeOHBIM IJIaHaM, pabouyuMM MporpaMmaMm AUCHMILIMH (MoOayJei), MpaKkTHK, K
U3JaHUSIM 3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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