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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 MHOI000pa3uu XUMHUYECKUX BEILIECTB UX CTPOEHUH,
CBOMCTBAaX M 3aKOHOMEPHOCTAX X IIPEBPALICHUN;

— 00€ecreunTh BO3MOKHOCTh YCBOCHUS CTYJIEHTAMH KOMIUIEKCAa XUMUYECKUX
3HaHUU, HEOOXOJMMBIX JJIi M3YyYEHUs CHELMAJbHBIX IUCLUUIUIMH, a TaKXke s
UCIIOJIb30BAaHUSI ~ NMPUOOPETEHHBIX  XMMHUYECKUX 3HAHUW B  JaJbHEHIIen

HpaKTquCKOﬁ ACATCIIBHOCTH.

2. MecTO TMCHUIIUHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOorpaMMbl

JucuumnnuHa « XUMHs» OTHOCUTCS K 1 010Ky 00s13aTeNbHOM YacTH AUCIUILTUH B yUeOHOM
rmaHe HampaieHus 13.03.01 «TemnnosHepretnka u TemorexHuka». M3yuvaercas B 1 u 2
cemectpax. s mM3ydeHUs MUCHMIUIMHBI CTYACHT JOJKEH 00JIaaTh 3HAHUSMU 10 TPEIMETY
«Xumusy, yctanasnuaembiMu OI'OC s cpennero (MmotHOro) 00pa3oBaHusl.

Huctunnuaa OIl nHanpasnenus noaroroBku OakamaBpoB 13.03.01 «Temnosneprerrka u
TEIJIOTEXHUKA» SBJISICTCS TMPEIIICCTBYIONIEH I HW3y4YeHUs TOCIEIYIONUX JIUCIMIUIAH:
be3onacHocTh  kM3HEAEATENBHOCTH, DU3NKO-XMMHUYECKUE OCHOBBI IMOATOTOBKHA  BO/IBI,
BOJONMOATrOTOBKa, @Pu3znueckass XUMUS U KOPpPO3Us XHUMHYECKOM M TEMJIOTEXHUYECKOU
anmapaTtypsl.

3. IlepeyeHb MJIaHMPyeMbIX Pe3yJbTATOB O0yYeHHS] MO JIUCHUIJIHHE

(M0yJ110), COOTHECEHHBIX C HHAUKATOPAMH JTOCTHKEHHUSI KOMIIETEHIIU

Taoauna 1



Kon Nuaukaropsl IL1anupyemsle pe3yJIbTaThl
no ®rocC JMOCTHKEHM I o0yuenusi no fucuuiuinnae (3YB)
Oob6menpodeccnoHalbHbIE
OIIK-1 OIIK-1.1.J/lemoHCcTpUpyeT | 3HATH:
MOHUMAHHWE XUMUYECKHX | -CTPOCHHE  aTroMa,  XHUMHUYECKHE

Crioco0eH oCyIIecTBIsATh
MTOUCK, 00pabOTKy U aHaJIu3
nH(OPMAIINY U3 PA3THYHBIX

UCTOYHUKOB U
MIPEJICTaBIISITH €€ B
TpedyeMoM dopmare ¢
HCIIOJIb30BaHUEM
MH(}OPMAaLIMOHHBIX,
KOMIIBIOTEPHBIX M CETEBBIX
TEXHOJIOTU I

nmpoueccoB U IMPUMCHSACT

OCHOBHBIC 3aKOHBI XUMHH

JJIEMEHTHl U UX COEIMHEHUs, 001ue
3aKOHOMEPHOCTH IIPOTEKAHUS
XUMHMYECKHUX PEaKLIHUH, XUMUYECKYIO
TEPMOJIUHAMUKY u KUHETUKY,
SHEPIreTUKY XUMUYECKHUX IIPOLIECCOB
U dbazoBoe paBHOBECHE,
PEAKLMOHHYIO CLIOCOOHOCTh BEIIECTB,
XUMHAYECKHH, PU3UKO-XUMUYESCKHIA U
¢busnveckuii aHaIu3.
Ymern:

- [ONb30BaThCs  TabnMMLAMH |
CIPaBOYHHMKAMH; BBIOMPATh METO]IbI
aHaJIM3a XMMHYECKUX DJIEMEHTOB B
IIPUPOJHBIX Cpelax.

Baanern:

-METOJIaMH MOCTPOCHUS XUMUYECKHUX
Mozenen

pu pemeHun

IMPOU3BOACTBCHHBIX 3a/1a4.

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI1 padoThI

Taoauma 2




Bcero CemecTpsl
Buj yue6Hoii paéoTnI 4acos/ 3a4.e/l. 020 390
(010]0; 300 1 2 1 2
KonTakTHas padora (Bcero) 66/1,8 | 20/0,5 |34/1,0|32/1,0 | 10/0,3 | 10/0,3
B Tom uucne:
Jlexuun 33/0,9 |12/0,3 |17/05|16/0,4 | 6/0,11 | 6/0,11
[TpakTHyecKue 3aHATUS
JlabopaTopHbIC 3aHATHUS 33/0,9 |8/0,22 |17/05|16/0,4 |4/0,11 | 4/0,11
CamocTosiTeIbHAasi paboTa (Bcero) 114/3,2 | 160/4,4 | 38/1,1 | 76/2,0 | 62/1,7 | 98/2,7
B Tom uncne:
PacuetHo-rpaduueckue padboThI 34/0,9 |52/1,4 | 12/0,3 | 22/0,5 | 26/0,7 | 26/0,7
U (unu) opyeue 6uovt
CAMOCMOAMENbHOU PAbOMbL:
HoxroTosxa k npakTisecikum 30/0,8 |54/1,5 |12/0,3 | 18/0,5 | 18/0,5 |36/1,0
3aHATUAM
IToaroroBka K 3a4eTy
IToaroroBka K SK3aMeHy 50/1,4 |54/1,4 | 14/0,4 | 36/1,0 | 18/0,5 | 36/1,0
Buja oruerHocTH k3. IK3. IK3. k3. IK3. IK3.
OGmas BCETI'O B uyacax 180 180 72 108 72 108
TPYA0EMKOCTh BCET'O
3a4eTHBIX 5 5 2 3 2 3
AHCHUILINHBI
eIMHUIIAX

5. Conep:xanne QM CHUNIAHBI

5.1. Pa3aesbl AMCHUIIIMHBI U BUABI 3AHATHH




Taoauna 3

Yacel Hacwt Yacel
Ne HaumenoBanme pa3jaena Er— (ﬂcl;::::;eccl:c“nxv; nagoparoputix Bcero
n/n JUCIHMILIMHEI 10 ceMecTpaM 3amsThHd 3ausTHii 3amsiThi 4acoB
IlepBblii cemecTp
CtpoeHue BelecTna.
1 DNEeKTpOHHAs CTPYKTypa aroma 9 - 9 18
Baxueiimnme Kiaccel 1
2 HOMEHKJIaTypa 8 - 8 16
HEOPraHUYeCKHX BEIIECTB
Bceero: 17 17 34
Bropoii cemecTp
PacTtBOpHI
3 Teopust HIEKTPONTUTHIECKOM 6 - 6 12
JIMCCOLAIIAN
OKHCIUTEIIEHO —
4 BOCCTAHOBUTEIBLHBIE PEAKIIUU 6 6 12
XUMHS 3IE€MEHTOB U NX
5 COCTHHEHUI 4 4 8
Bcero: 16 16 32
Hroro: 33 - 33 66

5.2. JlekniMOHHBIE 3aHATHSA

Taoauna 4



n/n

HaumenoBaHue pasjaeia

AUCHHUILTHHBI

Coaepsxanue pasgesa

1 cemec

P

Crpoenue BelecTBa

Crpoenue atoMa. DJIEKTPOHHOE CTPOCHHUE
atoMa. [IpeacraBieHue o KOPIYCKYJISIPHO -
BOJIHOBOM nyaiau3Me MUKPOUYACTHI]
(a1eKkTpoH — yactuia u BojiHa). KBaHTOBbIE
yycna (TJaBHOE, OpOUTAIIbHOE, MarHUTHOE,
CIIMHOBOE). ATOMHBICOPOHUTAIHS-, P-, d- u f-
TUMNA. DHEPreTHYeCKHe YPOBHU DJIEKTPOHOB
B OJIHORJICKTPOHHOM U MHOTO3JIEKTPOHHOM
aromax. [Ipunmun Ilaynu, npaBuno XyHna,

IPUHLMII HAUMEHBLIEH OJHEPIUM — Kak
OCHOBA nopsiKa 3aIOJTHEHUS
aTOMHBIXOpOUTAJIEH. OcHoBHOE u

BO30YXKJICHHBIE COCTOSIHUSI JJIEKTPOHOB B
arome. [lepuoanueckas cuctemMa 3JIEMEHTOB
JA.N. MenneneeBa. [lepuoauueckuid 3aKoH.
3aBUCHMOCTb CBOMCTB DJJIEMCHTOB OT MX
MOJIOKEHUS B IEPUOIUUECKON CUCTEME.
Xumuueckasg cBs3b.OCHOBHBIE THIIBI U
XapaKTepPUCTUKH CBsI3U. KoBaseHTHas CBsI3b:
METOJ] BAJICHTHBIX CBSI3CH, THOpUIU3AINS,
CTPOEHHUE U CBOMCTBA MPOCTEHIINX MOJIEKYJI.
HMNonnas n metammyeckas CBI3b.
MexMonexysapHbIe cBsi3u.BogopoHas
cBs3b. Cunbl Ban-nep-Baanbsca. Arperatnoe
cocrosiHue BemecTB. Kpucraisl

PactBOpEI

PactBopbl. OOmiast xapaktepuctuka. Turmbl
JUCTIepCcHBIX cucteM. CrocoObl BBIpaXKEeHUs
cocTaBa pacTBOpoB. PacTBopeHue Kak

(U3NKO-XUMHUYECKUI nporecc.
Paz6aBneHHble, KOHLIEHTPUPOBAaHHBIE,
HEHACBILICHHBIE, HaCbIIIEHHbIE U

MIEPECHIIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTS.
BnusiHue npupoabsl CBA3M B BEIIECTBE U B
pacTBOPUTEIIE HA PACTBOPUMOCTh. PacTBOpHI
HEDJIEKTPOJIUTOB

Teopus 3NEKTPOTUTUYECKON
JQUCCOLMAIINN

DNeKTpOoNUTHYECKAs JTUCCOITHAITHS.
CunpHble U crnabble dMeKTPOJIUThl. oHHBIE
paBHOBecHsI B  pacTBopax. PacTBopbl
anekTponutoB.  CunbHble U crnabble
ANEKTpOauThl.  CTENmeHb  JUCCOLUALIMNU.
KoHcranta  jmuccormuanuu  (MOHHM3AIUH)
KHCIIOT ¥ OCHOBaHHUH




2 cemecTp

OKHUCINTEIHLHO —BOCCTAHOBUTEIILHEIE
peakIuu

I'maponus coneii. MonHoe mnpousBeneHue
Bozbl. Bomopoanslii mokazatenb. OOMEHHbBIS
peakuuu B BOAHBIX pacTBopax. KucimoTHo-
OCHOBHBIE CBOWCTBAa COEIMHEHUHN (TEOpHs
3IEKTPOJIUTUYECKON JUCCOLIUAINN).
[IpousBenenne pacTBOPUMOCTHU. Y CIIOBUS
OCAXKJEHUS M  PACTBOPEHHS  OCAJIKOB.
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakuuu. OKuCIUTENb, BOCCTAaHOBUTEIID,
OKMCJICHHE, BOCCTaHOBJICHUE. Turbr
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB: MEXMOJICKYJISIPHEIE,
BHYTPUMOJIEKYJISIPHBIE,
JTUCIIPOTIOPIIMOHUPOBAHHE. CocraBnenue
ypaBHEHUH OKHUCIIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA METOAaMHu
JNEKTPOHHOTO OalaHca U MOTypeakiui
(MOHHO-3JIEKTPOHHBIH ~ MeTon). BnusHue
KHCIIOTHOCTH  CpeAbl  Ha  IPOJTYKTHI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii

XUMHUS DJIEMEHTOB U UX COEIUHEHUN

OnexTpoxumuueckue mnpoueccsl. Kopposus
METAJZIOB M CIUIAaBOB:  XHMMHYECKad,
3JIEKTPOXUMUYECKAS. Bonoponnas u
KucinopoaHas  aenosspuzanuu.  CriocoOsl
3alUTBl  OT  KOPPO3UHU.  DIEKTPOJIH3
pacIuiaBoB u BOIHBIX pacTBOpOB
ANEKTPONUTOB. 3akoHbI Dapajes.

OOmme cBoiicTBa METAIJIOB M HX
coequHeHnil.  OOmasgs  xapaKTepUCTHKA
METAJIJIOB. Mertannndeckast CBSI3b.
3aBUCHUMOCTh CBOMCTB METaNIOB OT HX
IIOJIOKEHUSI B  IIEPUOJUYECKON CcHCTEME
anemenToB .M. MenneneeBa. Haxoxnenue
METAJIJIOB B IpHUpoae. MuHepansl U pyabl.

Knaccudukanus MUHEpPAJOB.
[IpombllsIeHHBIE  CIIOCOOBI  MOJTyYEHHS
METAJLJIOB: MIAPOMETAIITYPTrUYECKUH,

TUAPOMETATUTYPIrUUYECKUH,
3JIEKTPOMETAILUTYprudeckuil. dusnyeckue u
XUMHUYECKHME CBOMCTBA MeTamiaoB. Hx
OTHOIIICHHE K HEMETalllIaM, BOJE, IIeI0dam,
KHCJIOTaM, CMeCsAM KHCI0T. M3MeHeHue
KHCIOTHO-OCHOBHBIX M OKHCIIMTEIIHFHO-
BOCCTAHOBHUTEILHLIX CBOMCTB Ba)KHEHIITHUX
COE€IUHEHHMI METaJIOB




5.3. JlaGopaTopHbIe 3aHATHS

Taoauna S
Ne HauMmenoBanue Conep:xkanue
n/n JIadOpaToOpPHBIX pasjaeia
1 3aHATHI
IlepBblii cemecTp
1 BBonHoe 3aHsTHE ITpaBuna paboThl B XUMHYECKOW JJabopaTOpun
2 DJIEKTPOHHOE CTpoeHue atoma. KBaHTOBbIE uyHciia. ATOMHBIE

Crpoenue aToma

opOuTtanu S- p-, d- u f- Tuna. DHEepreTUUecKue ypOBHH 3JICKTPOHOB.
[Tpuniun [Maynu, npaBuino XyHaa, IPUHIMI HAUMEHBILIECH Y HEPTUHU
— KaK OCHOBA MOPs/IKa 3aM0JIHEHUS aTOMHbIXopOuTaneil. OcHOBHOE
¥ BO30YKJIEHHBIC COCTOSIHHSI JJICKTPOHOB B arome. [lepuoamdaeckas
cucrema sementoB .M. MenneneeBa. llepuoguyueckuii 3aKoH.
3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MX TIOJIOKEHUS B
MEePUONYECKON CHUCTEME.

3 Baxneiimue kinacebl | Oxeunpl. X xapaktep u cBoiictBa. OCHOBHBIE W aM(OTEpHBIC
¥ HOMEHKJIaTypa TUAPOKCHUJIBI M UX CBOMCTBA. KHCIOTHI: HOMEHKIIATypa, CBOMCTBA.
HEOPraHUYeCKuX Counu: THIIEI U CBOMCTBA.

BCIICCTB
Bropoii cemecTp
4 Onektponutnueckas | loHHBIE paBHOBECHSI B pacTBOpax. PacTBOPBI 3JIEKTPOJUTOB.
JIMCCOLAIIHS CwibHBIe M clla0ble  2JIEKTPOauThl. CTEneHb IUCCOIUAIUU.
KoHcranta auccornuanuu (MOHM3AIMU) KUCJIOT W OCHOBAHUM.
KommiekcHble COEIUHECHHS. IloBenenue KOMIIJICKCHBIX
COCIMHEHUN B BOJHBIX PAacTBOpax. Y CTOMYMBOCTh KOMIUIEKCHBIX
COEJIMHEHUH B BOJIHBIX pacTBOpax. KoHCTaHTa HECTOMKOCTH.
5) I'mpponus conent HNonnoe mnpowusBeneHne BoIbl. BonopoaHslli  moOKa3arels.
OOMeHHBIE peakIMu B BOJHBIX pacTBopax. IIpousBeneHue
PacTBOPUMOCTHU. Y CJIOBUSI OCKJICHUS U PACTBOPEHUS OCAJIKOB.

6 OKHCIUTEIBHO- Tunbr OKHUCJINTEIbHO-BOCCTAHOBUTEIHHBIX MIPOIIECCOB:
BOCCTAHOBUTEIBHBIE | MEKMOJICKYJISIPHBIE, BHYTPHUMOJIEKYJISIPHBIE,
peakuumn JUCIIPONIOPIUOHUPOBAHHKE. CocraBieHue yYpaBHEHUH

OKHCJINTEILHO-BOCCTAHOBUTEILHBIX peakIuii METOdaMH

AIIEKTPOHHOTO OalaHca W TONypeakiuil (MOHHO-3JIEKTPOHHBIH
METOI).

5.4. IlpakTHueckue 3aHATHUS (CEMUHAPDI) - He NPeOyCMOMPEHbL

6. CamocrosiTe/ibHasi padoTa CTYJAEHTOB MO TUCIUIIHHE

CamocTosTenbHOE N3yUeHHEe TeopeTnyeckoro Marepuana (814dac). Mcnonb3yrores

KOHCIIEKTHI JICKIIUM U peKOMEHIyeMas JuTepaTypa.

6.1. Temsr pedepaToB:

1. ATomHBIC U HOHHBIC paanycChbl, SJICKTPOOTPHULIATCIIBHOCTD, ITOTCHIUAJI

(?HEpTHUs) HOHU3ALIUU, CPOACTBO K SJIEKTPOHY U EPUOJAUIHOCTD UX

HU3MCHCHUA OJIA PA3JIMYHBIX 3JICMCHTOB.




Kitaccel HeOpraHM4eCKUX COEAMHEHNM.

HomenknaTypa KOMIIJIEKCHBIX COEUHEHNM.

OHTanbnusa 00pa3oBaHus. DHTPOINUMHBINA U SHTAIBIIUUHBIN (DaKTOPHI IPU
ONPENIECIICHNH HANIPABJICHUS XUMUYECKUX PEAKIIUM.

CKOpOCTh XUMHUYECKHUX peakiuii. DaxTopsbl, BIUSAIOIIME HA CKOPOCTb.
IIpousBeneHne paCTBOPUMOCTH. Y CIIOBHSI OCAXKACHUS U PACTBOPEHUSA
OCaJIKOB.

THUIBI OKHCITIUTENBHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB:
MEKMOJIEKYJIIPHBIE, BHYTPUMOJIEKYJIISIPHBIE, TUCIIPOIIOPLIUOHUPOBAHHUE.
CnocoObl 3a1UThl METAJJIOB OT KOppo3uu. 3akoHbl dapajes.
PacnipocTpanenne MeTaIoB B IPUPO/IE U IPOMBILIEHHBIE CTIOCOOBI X

MOJTy4YEHUS.

[ToaroToBka k mabopaTopHbIM paboTam. JlabopaTopHas paboTa COCTOUT U3 JBYX

yacTten — TGOPCTHHGCKOﬁ )51 BKCHepHMCHTaHBHOﬁ. K BKCHepHMCHTaHBHOﬁ qaCTHu

CTYACHT JOITYCKACTCs ITOCJIC OCBOCHUS TCOPCTUUICCKOIoO MaTrcpualia, BhIITOJIHCHUS

JOMAIIHCTO 3aJaHUsA H CO6€CCI[OB&HI/ISI C MpcrogaBaTcjicM B HMHIWBHUAYaJIbHOM

IMopAaKe. I[J'DI BBIIIOJIHCHHA NOMAIIHETO 3aJlaHusA, Ha IICPBOM 3aHATHUH, CTYACHTHI

IIOJIy4ar0T HOMEP BapUaHTa, IPUCBOCHHBIN CTYIEHTY Ha BECh ceMecTp. [JoMalnee

3aJaHUC BBIIIOJHACTCA B TCTpadH. 3KCHepI/IMeHTaHBHa$I qacCTb O(l)OpMJ'IHeTCﬂ B

nabopaTopHOM KypHajne. Mcronb3yeTrcss KOHCHEKT JIEKIUH, peKOMEHAyemas

auTeparypa.

6.2. YueOHO-MeTOMMUEeCcCKOEe U MH(DOPMAIIMOHHOE 00eCIICUeHHE

CaMOCTOSATENbHON pabOThI

JIureparypa:

1

Bbontpomerok B.B. Obmas xumus [ DeKTpoHHBIN pecypc]: yaeOHoe mocooue/
bontpomerok B.B.— DnekTpoH. TekcToBbIE NaHHbIe.— MUHCK: Beinmiimas mkoina,
2012.— 624 c.— Pexxum moctymna: http://www.iprbookshop.ru/20236.html.— DBC
«IPRbooks»




2 Bontpomerok B.B. O0mias xumust [DneKTpoHHBIH pecypc]: mocobue i HOArOTOBKHU K
[EHTPAIM30BaHHOMY TecTupoBaHuio/ bonrpomerok B.B.— DnekTpoH. TekcToBbIe
nannble.— Munck: TerpaCucremc, 2012.— 191 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/28157.html.— 5BC «IPRbooks»

3 AmnapueB A.W. O6mas xumus. COOpHUK 3aaHUil C TPUMEPAMU PEIICHUI
[DnexTpoHHBIH pecypc]: yaeOHOoe mocooue/ AmapueB A.U., Adponuna JIL.U.—
DIIeKTPOH. TEKCTOBbIE TaHHbIe.— HoBocubupck: HoBocuOupckuii rocynapcTBeHHBIN
TexHudeckuii yausepcuteT, 2013.— 119 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/44673.html.— 3BC «IPRbooks»

4 AopambrueBa H.JI. ITpaktukym 1o oOmiei XumMuu [ DIEKTpOHHBIN pecypc]: yueOHoe
nocobue/ A6pamerueBa H.JI., AzueBa JI.M., Apxanrensckas O.B.— DnekTpoH.
TEKCTOBBIE JaHHbIe.— MockBa: MOCKOBCKUI rOCyIapCTBEHHBI YHUBEPCUTET UMEHU
M.B. Jlomonocosa, 2005.— 336 c.— Pexum nocryna:
http://www.iprbookshop.ru/13106.html.— 3BbC «IPRbooks»

5 Tuxonos I'.I1. O6mas xumusi. Yacte | [DnexTpoHHsiii pecypc]: yuedHoe nmocodue s
CaMOCTOSITENIbHOW MOATOTOBKH CTYAeHTOB/ TuxoHOB I'.I1.— DneKkTpoH. TeKCTOBbIE
naHHble.— MockBa: MOCKOBCKasl rocy1apCTBEHHAs aKaJeMUsl BOJHOTO TPaHCIIOPTa,
2006.— 192 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/46291.html.— 9BC
«IPRbooks»

6. BepOunkas H.W. O6mas xumust «KoMIiekCHbIe COeAMHEHUS» [ DIIEKTPOHHBIN pecypc]:
mMetoanyeckue ykazanus/ Bepounkas H.JM1.— D1eKTpoH. TEKCTOBbIEC JaHHBIC.—
OpenOypr: OpenOyprekuii rocyaapctBennsiii yauusepeutet, ObC ACB, 2005.— 17
¢.— Pexxum nocryma: http://www.iprbookshop.ru/51602.html.— 9BC «IPRbooks»

7.011eHOYHbIE CPeICTBA

7.1. Bonpochbl K py0esKHbIM aTTeCTALMSAM

I cemecTp
I pyOexnas arrecranus
1. JlaiiTe omnpenesieHue IOHATHM: 3JIEMEHT, aTOM, MOJIEKYJa, IIPOCTOE U
CI0XXHOE€ BelecTBO. [loueMy YHMCIO W3BECTHBIX MPOCTHIX BEUIECTB,
MPEBBIIIAET YUCIIO U3BECTHBIX 3JIEMEHTOB?
2. PykoBoxactBysice mpaBwioMm ['yHaa, pacnpenenure IO SHEPrEeTUYECKUM

sueiikaM JIEKTPOHBI B CIEAYIONINX COCTOAHMAX: a) 3p°; 6) 3d°.



3. B Kkakol mMOCHENOBATENBHOCTH, COINIACHO mpaBwily KiledkoBCKOro,
IPOUCXOJUT 3alOJHEHUE JIIEKTPOHAMH SHEPreTHYECKHX  YypOBHEH U
IIOYPOBHEN B MHOTORJIEKTPOHHBIX aToMax?

4. Kakolt n3 moaypoBHeH 3amonHsercs panee: a) 45 wim 3d? 6) 5p wm 4d?
OTBeT MOTUBUPYHTE.

5. Kakoe MakcuManbHOE KOJIMYECTBO 3JIEKTPOHOB MOXET OBITH Y aTOMOB Ha
MOCJIETHEM U IPEATNOCIIEHEM SHEPTETUUECKUX YPOBHIX?

6. Kakne u3 nmpuBeIEHHBIX KBAHTOBBIX ITOAYPOBHEN SIBIIAIOTCS JOCTPOCHHBIMH,
a Kakue HeJIOCTPOCHHBIMH M mmodemy: 28, 1s2, 2p?, 3d°, 4f1° 3d1°, 6s!, 3d?,
5f14?

7. [aiiTe CcoBpeMEHHOE ompeneleHue Inepuoaudeckoro 3akona .M.
MenzeneeBa U 00bSICHUTE CTPYKTYPY NEPUOIUYECKON CUCTEMBI.

8. PykoBoactBysice mnpaBwioM ['yHIa, pacnpenenure O 3HEPreTHYECKUM
sueiiKaM 3JIEKTPOHBI B CIEAYIOMUX COCTOSHUAX: a) 3p3; 6) 3d°.

9. Kakoe cocrosHue arToma Ha3bIBa€TCS HOPMAaJIbHBIM, BO30YXICHHBIM?

Kakumu cmoco6aMu MOKHO IICPCBCCTU ATOM B B036Y)KII€HHOG cocTosiHUE?

Oo0pa3sen OnJieTa HA PYOeKHYI0 ATTECTALMIO

buaer

1. Kakoe MakcHUMajbHOE YUCIIO AJIEKTPOHOB MOXKET CO/AEPKATh MOAYPOBEHb
opbuTanTpEHOE KBAaHTOBOE Uncio KoToporo L=0.

2. Jlmst aToMa 3ieMeHTa ¢ MOPSAKOBEIM HoMepoM 30 yKa3aTh:

— COCTaBHTb DJEKTPOHHYIO U SJIEKTPOHHO-TPAPUIECKYIO (hOPMYJIBI;

3. CTpyKTypa BaJEHTHOTO OJJICKTPOHHOTO CJIOSi BbIpaxkaercs (HopMysoi
2s22pt. Onpemenuth TOPSAKOBBI HOMEp, HA3BaHME M DJIEKTPOHHOE
CEMENCTBO 3TOT'0 JJIEMEHTA.

4. Kak W3MEHSIOTCS METAJNIMYECKHE CBOMCTBA DJIEMEHTOB B TJIABHBIX

MOATpyIIax ¢ POCTOM 3apsiaa siapa?

II pyOe:xknas arrecTaums:



. Urto HaspIBaeTcs okcuaoMm? Ha kakue TUITBI ASSITCS OKCUIBI?

Hanummwmre xumuueckue Qopmynsl okcugoB snementoB |l mepuoga
NEPUOJIMYECKON  CUCTEMBI, YYHMTHIBasi MaKCUMAaJbHYIO  BaJIECHTHOCTh
aneMeHToB. HazoBute okcuapbl.

Kakue 13 yka3aHHBIX HUXKE OKCHJIOB SIBJISIIOTCS OCHOBHBIMU, KHUCIIOTHBIMH U
amdorepusiMu? a) CrOs, LioO, ZnO, Mn,05, P,0s, FeO, BeO; 6) CrO, Cr,0s3,
Si0,;, BaO, PbO, B,03;, N;Os. CocraBbre rpadudeckue (GopMyIIbl
OTMEUEHHBIX OKCHJIOB.

Hamummure ¢GopMysasl OKCHIOB, KOTOPBIE MOTYT OBITh TOJYYCHBI TPHU
pazyioKeHnu cepHol, PocPopHOii, KPEMHUEBOM KUCIIOT; TUAPOKCUIOB: MEIU
(11 u xenesa (I11); kapOboHara kaibius, pochata MarHus.

C KaKvMH 13 TMIEPESUNCIICHHBIX HIDKE OKCHIOB MOYKET B3aHMOICHCTBOBATH: a)
THIPOKCH I HaTpus; 0) okcua Kameiusa. P,Os, BeO, K0, Al,03, CO,, ZnO.
HanumuiTe ypaBHeHHs peakifil 1 HA30BUTE MPOAYKTHI PEAKIIUA.

C KaKMMH 13 MIEPEUNCIICHHBIX HIKE OKCHIOB MOYKET B3aUMOICHCTBOBATh: a)
cepHas kucioTa; 0) pochopusrii anruapua. BeO, CrOz;, MgO, Al,03, N2Os.
Hanummre ypaBHEHUS peakui U Ha30BUTE MTPOSYKThI PEAKIIUN.

Kakue coeauHeHHs HA3bIBAIOTCS THAPOKCUIAMU, U HAa KaKU€ THUIBI OHU
nensites? puBeauTe nmpuMepsl.

Kakue coeguHenusi Ha3pIBarOTCS Kuciaotamu? Ha kakue rpynimbl aensites
KHUCIIOTBI: ) TIO COCTaBy; 0) 10 OCHOBHOCTH. [IpuBeanTe mpumMepsl.
CoctaBbTe HOPMYIBI KUCIOT, COOTBETCTBYIONTUM KHUCIOTHBIM OKcHuaaM: SOs,
SiOz, A8205, ons, C|207, Cng, ASzOg, C02 Hazosute »tn KHCJIOTBI,

YKQKUTE UX OCHOBHOCTh M COCTaBbTe rpadudeckue GopmMysibl 3TUX KUCIOT.

OO0pa3zen OnJieTa Ha pyOeKHYI0 aTTECTALMIO

buaer

1. Hanmummre ¢GopMysabl OKCHIOB S- M P-3JE€MEHTOB IISTOrO MEepHoja

HepHO)IHIICCKOﬁ CUCTEMBbI, YUUTELIBAs WX BBICIIYIO BAJICHTHOCTD. YKaxurte



XUMHYECKAU XapaKTEP OKCHUJIOB.

Hanummre a)as kuciaotr H3PO4 1 HCIO3 Bo3MOKHBIE KHCIIOTHBIE OCTAaTKU U
(bopMyJIbl COOTBETCTBYIONIUX OKCHI0B; 0) st ocHoBanuii NaOH u Fe(OH);
BO3MOYKHBIE OCHOBHBIE OCTaTKH U (POPMYJIBI COOTBETCTBYIOIINX OKCHJIOB; B)
rpadudeckue popmynsl HsPOsu Fe(OH),.

3anuimre ypaBHeHUs peakinuid B3aumojeiictBus amdotepHoro Cr(OH)sc
pacTBOpaMH a) THAPOKCHIA HATPHS; O) COJITHON KUCIIOTHI.

C xakuMu U3 MEPEUYHCICHHBIX BEIECTB MOXKET pearupoBaTh OKCHUJl MarHus:
OKCHJ KaibIlHs, Boaa, pocdopHas kucioTa, okcun xjopa (VII), ruapoxcuy
Kallds, HUATpAT IMHKA. 3aluIINTEe YPaBHEHUS BO3MOXKHBIX PpEaKIUi U

HaITMIIHUTCS ITPOIYKTHI peaKuHﬁ.

7.2. Boripochl K IK3aMeHY

1.

Kakue KBaHTOBbIE YHMCIIA XApPAKTEPU3YIOT SHEPIeTHUYECKOE COCTOSHUE
AJIEKTPOHA B aTOME, U KAKOB UX (PM3HYECKUI CMBICIT?

Kakue 3HaueHuss MOTyT TpPUHUMATh: a) TJIABHOE KBAHTOBOE YHUCIO; O)
OpOMTaNbHOE KBAHTOBOE YHCIO; B) MAarHUTHOE KBAHTOBOE YHCIIO; )
CIIMHOBOE KBaHTOBOE YHCII0? UTO ONpenesnsatoT B aTOME KBAaHTOBBIE Uncia?
Uto Ha3bpIBaeTCS DJEKTPOHHBIM 00JIaKOM, aToMHOW opoOuTanbio? Kakyro
dopmy umeer S-, p-, d- aToMHBIC OpOHUTATH?

Kakue 351eKTpoHbI Ha3bIBAIOTCA S-, P-, d-, - aekTpoHaMK M KaKOBBI [T HUX
3HA4YCHUS! OPOUTAIBHBIX KBAHTOBBIX YHUCEIN?

Kakue 3HaueHHs] MOXET NPUHUMATh MArHUTHOE KBAaHTOBOE YHCIO MPHU
opouTansHOM KBaHTOBOM uucie: | = 2,3,4? CKONBKO SHEPreTUYECKUX SUEEK
Ha JJAHHBIX TOTYPOBHSX?

CKOJIBKO M KaKu€e ITOAYPOBHU UMEIOTCS HA TPETHEM SHEPTETHUECKOM YPOBHE?

UeM OTInYaroTCs 3JIEKTPOHBI ATUX MTOYPOBHEM?



7. Cpopmynupyiite mpunnun Ilaynu u, pyKoOBOACTBYSICh UM, paccuMTaiTe
MaKCHUMAaJIbHOE YUCJIO JIEKTPOHOB HA TPETHEM SHEPIE€THUECKOM YPOBHE.

8. Kakum mnpuHIMIAM TOMYUHSETCS paclpesiefieHde dSJEKTPOHOB IO
DHEPreTUYECKUM YPOBHSM B MHOTO3JEKTPOHHOM aromMe? B dyem wux
CYIIHOCTB?

9. PykoBoactBysich mnpaBwioM ['yHaa, pacmpelnenuTe MO JHEPreTUYECKUM
sTUeHKaM DIEKTPOHBI B CIIEAYIOMIUX COCTOSHUAX: a) 3p°; 6) 3d°.

10.B kakoii mocieAoBaTeNbHOCTH, corjacHo TnpaBuwity KieukoBckoro,
IPOUCXOJUT 3allOJHEHUE JIIEKTPOHAMH SHEPreTHYECKHX  YpOBHEH U
IIOAYPOBHEN B MHOT'OJJIEKTPOHHBIX aTOMax?

11.Kaxkoii u3 momypoBHeH 3amojHseTcs paHee: a) 4S wiu 3d? 6) Sp wam 4d?
OTBET MOTHUBUPYHTE.

12.Kakoe MakcUMalbHOE KOJUYECTBO JIEKTPOHOB MOXKET ObITh y aTOMOB Ha
IOCJIETHEM U IIPEATIOCIIEHEM SHEPIE€TUUECKUX YPOBHIX?

13.Kakue 13 nprBeIeHHBIX KBAHTOBBIX MOyPOBHEH SBISIOTCS JOCTPOCHHBIMH,
a Kakue HeJOoCTPOEHHBIMH M mouemy: 2st, 1s2, 2p4 3d°, 4f1° 3d'°, 6s!, 3d?,
5f14?

14.JlaiiTe  coBpeMeHHOE ompejereHrue mnepuoauyeckoro 3akona J[.U.
MenpeneeBa u 00BSICHUTE CTPYKTYPY NEPUOIUUECKON CUCTEMBI.

15.CKOJIBKO 3JEKTPOHOB HAXOJWUTCA HA BHEUIHEM HHEPreTUYECKOM YPOBHE
aTOMOB 3JIEMEHTOB, CTOSIIMX B Hadalle M B KOHIE Kaxaoro nepuona? Ha
KAKUX MOTYPOBHAX HAXOJATCS ITH DJIEKTPOHBI?

16./laiiTe onmpenenaeHne MOHITUN: «IIEPUO», KTPYITIAY, KIOATPYIINA» ¢ TOYKU
3pEHUsl CTPOCHMS aTOMa.

17.Y10 03Ha4aeT AJig JaHHOTO aTOMa HOMED MepUuojia, HoMep TPyMHIbI?

18.Uem 00ycnoBIEHO HAIMYKME TOATPYII B nieprogndeckoi cucreme? CKOJIBKO
U KaKuX 3JEKTPOHOB HAXOJUTCA HA BHEIIHEM HHEPreTUYECKOM YPOBHE
2JIEMEHTOB: a) yriiepoaa u Tutana (1V); 6) maprania u xiopa (VI1)?

19.TTouemy miepBBIi IEPHUOA COCTOUT JIUIITH U3 ABYX AJIEMEHTORB?



20.Ha xakue SJCKTPOHHBIC CEMEWCTBA JEATCS DJIEMEHTHI 10 3aIOJTHEHUIO
DHEPreTUYECKUX MOoaypoBHENH? KakuMm 371€MEHTOM HAYMHAIOTCS, U KaKUM
3aKaHYUBAIOTCS EPUOIbI?

21.CocTaBbTe DJIEKTPOHHO-CTPYKTYpHBIE  (DOPMYJIBI aTOMOB YETBEPTOTO
NepuoJia: KaJbliMs, CKaHIUs, XpoMa, jKelle3a, MbllIbsika, aproHa. K kakomy
CEMEHNCTBY 2JIEMEHTOB OHU OTHOCSITCS?

22. HazoBuTe 5JEMEHTHI, y KOTOPHIX BAJCHTHBIC DJICKTPOHBI OMHUCHIBAIOTCS
gopmynamu:  a) 4s%, 4p*; 6) 5st; B) 3d°, 4st. B xakom mepuone, rpynre,

23. Kakoii u3 2JIeMEHTOB SIBJISIETCS] CAMBIM CHJIBHBIM BOCCTAaHOBUTEIEM?
CaMbIM CHITLHBIM OKHCITATETIEM?

24. OObscHHUTE, TIOYEMYy pa3lIMyUue B CBOMCTBAX XpoOMa W CEphI, XJIOpa M
MaprafHila BEJIMKO I HU3KUX CTCTICHEH OKHWCICHHS W HE3HAYUTEIBHO IS
BBICIIINX?

25.Yto Ha3biBaeTcs okcuaoM? Ha kakue THUIIBI IS TCS OKCUIbI?

26.Hanmummre xumudeckue Qopmynsl okcumoB siementoB |l mepuoga
NEPUOJIMYECKON  CUCTEMBI, YYHUTHIBasi MaKCUMAaJbHYIO  BaJIECHTHOCTh
anemMeHToB. Ha3zoBuTe oKCUabL.

27.Kakue n3 yka3aHHBIX HI)KE OKCHJIOB SIBIISIFOTCSI OCHOBHBIMU, KUCIIOTHBIMU U
aM(I)OTepHI)IMI/I? a) CrQOs, Qggl Zn0O, Mn,07, P,0s, FeO, @; 6) CrO, Cr,03,
Si0,;, BaO, PbO, B,03;, N;Os. CocraBbre rpaduueckue (GopMyJIbl
OTMEUEHHBIX OKCHJIOB.

28 . Hammmmire (Qopmysbl OKCHAOB, KOTOPBIE MOTYT OBITh IOJY4YEHBI TIpU
pazyioKeHUH cepHoit, pocPopHO, KPEMHUEBOM KUCIIOT; THAPOKCUIOB: MEIU
(11 u xenesa (111); kapObonara kanpuus, pochata MarHus.

29.C KaKuMU U3 TIEPEUNCICHHBIX HIKE OKCHI0B MOXKET B3aMMOJCHCTBOBATD: a)
ruapokcua Hatpus; 0) okcun kanbuus. P,Os, BeO, K;0, Al,O3, CO,, Zn0O?
Hanummre ypaBHEHUS peakUnii 1 HA30BUTE MPOIYKThI PEAKIUH.

30.C kakuMH U3 NMEPEUNCICHHBIX HUKE OKCHUIOB MOXKET B3aMMO/ICHCTBOBATD: Q)
cepHas kuciota; 0) pochopusiii anruapua. BeO, CrOs, MgO, Al,03, N2Os.

Hanuiure ypaBHEHUS peaklnii U HA30BUTE MPOIYKTHI pEaKIUH.



31.Kakue coenuHeHWs Ha3bIBAIOTCA THUAPOKCHIAMH, U HA KaKHE THIBI OHU
nenstcs? [puBeauTe mpuMepsl.

32.Kakue coemuHeHUs Ha3bIBalOTCA KuciaoTamMu? Ha kakue rpynmbl IemisTcs
KHCIIOTBI: ) TIO COCTaBy; 0) 10 OCHOBHOCTH. [IpuBeauTe mpuMepsl.

33.CocrtaBbTe (POPMYIIBI KUCIOT, COOTBETCTBYIOIIMM KUCIOTHBIM okcuaam: SOs,
Si0,, As,0s5, P,Os, Cl,07, CrOsz, As;0s, CO,. Ha3zoBuTe 3TH KHCIOTHI,
YKQXUTE UX OCHOBHOCTH M COCTaBbTE rpadudeckue GopMysIbl 3TUX KUCIIOT.

34.Hanumre GopMysibl CASAYIONUX KUCIOT: a) KpEMHHEBOM; 0) a30THOM; B)
opTooCchOPHOIL; T) OPTOMBITITLIKOBOM; ) XPOMOBOM; ) CEPOBOIOPOTHOM;
3) OpOMOBOJOPOJHON; H) XJOPHOWU. YKaKUTE€ BO3MOXKHBIC KHUCIOTHBIE
OCTAaTKH COOTBETCTBYIOIIUX KUCIIOT.

35.HasoBute annons! kuciaot: a) HCOs', HoPO4, POs%, POs¥; 6) SO4%, HSOy,
S0s%, ClI; B) S%, HS", HSO3,, HPO,%; r) HSiO3, CO3%, Br, CrO4%; m) NOs',
NO, ", HAsO4%, AsO;*; x) Br, CH;COO-, AlOz*, Zn0,>.

36.C xakuMu U3 TEPEUYHMCICHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH
dochopuas kucimora: AsOs, BaCl,, H,SO,;, NaOH, H,O? Hamummre
ypaBHEHUS PEaKIUii ¥ HA30BUTE MPOTYKTHI PEAKITHH.

37.Yt0 Ha3bIBae€TCSI OCHOBAHUEM U YTO Takoe 1ienods? [IpuBeaute npumMepsl.

38.HazoBure cnenyromue ocaoBanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH),; 0)
Al(OH);, TIOH, Sn(OH)4, Mn(OH),; 8) CuOH, Fe(OH),, Fe(OH)3, Mn(OH).

VYKaxXuTe HUX KHUCIOTHOCTh U BO3MOKHbIE OCHOBHBbIE OCTaTkH. CocCTaBbTe
rpaduueckue GopMysbl OTMEUEHHBIX OCHOBAHMIA.

39.Hanummre ¢GopMylbl OCHOBaHWN, KOTOPHIM COOTBETCTBYIOT KAaTHOHBI: 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 crnoco0aMu MOXHO TOJYYUTh PAaCTBOPUMOE B BOJIE€ OCHOBaHHUE?
[TpuBenuTe ypaBHEHUS pEAKIIUU.

41 Hanumwute ypaBHEHHs] pEaKIMi TOJyYeHUS HEPAcTBOPHMBIX B BOJC
ruapokcuaoB aeiicteueM KOH ua comm: MgCl,, Al (SOy)3, Cr(NO3s)s, FeSQOy,

SnCly; Kakue u3 noy4eHHBIX TUAPOKCHIIOB SIBIISIOTCS aM(pOTEPHBIMU?



42.lonuiute YPaBHEHHUS CHEAYIOIIUX peaKkuuu:

— —
a) Cu(OH), + HNO3 6) NaOH + SO,
8) KOH + AlL,Os—» r) KOH + Al(O);

1) NaOH + NiSGz>
Ha3zoBure mpoayKTel peakiuumu.
43.Kakue ruipoKcuIbl Ha3biBatoTCsa amboTepHbiMu? [IpuBenuTe nmpumepsl.

44 Hanuiurte ypaBHEHUS pPEaklUil B3aUMOJCUCTBUSA THAPOKCHAA Kalus U

HNO3 ¢ amdpotepusivu ruapokcuaamu: a)Cr(OH)s; 6) Sn(OH),; B) Pb(OH)..

Oobpa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

I'POSHEHCKHNU I'OCYJAPCTBEHHBIA HE®TSIHON
TEXHUYECKUH YHUBEPCUTET
HNHcTuTyT HepTH M rasza
BUJIET Nel
JucuunjinHa: «XuMHUs»
ConemnanbHocts: 13.03.01 Cemectp: |

1. Jlnist aToma 35ieMeHTa ¢ OpsIAKOBBIM HOMepoM 20 yKa3aTh:

— noJnoxxenue B [lepuonnueckoi cucteMe 3J1eMEHTOB (IEPUOJ, TPYIINA,

MOATPYIIIA);

— COCTaBHTb DJEKTPOHHYIO U SJIEKTPOHHO-TPAPUIECKYIO (DOPMYJIBI;

— OMpEeNeNUTh CBOMCTBO (METaJlJI, HEMETAJN);

— Ha3BaTh BAJICHTHBIC AJIEKTPOHBL;

— yKa3aTbh BAJIEGHTHOCTb 3TOT'0 JIEMEHTA B HOPMAJILHOM M BO30YXACHHOM

COCTOSIHUH;

— YHUCJIO NPOTOHOB, HEUTPOHOB, IJIEKTPOHOB.
2. C KakuMH W3 TEPEUYNCICHHBIX BEIIECTB MOXKET pearupoBaTh OKCHJ KaJbIIHS:
okcup Oapusi, Boaa, pocopHas kuciota, okcup xyuopa (VII), ruagpokeua kanus,
HUTpPAT IMHKA. 3aIUIIATE YPaBHEHUS BO3MOKHBIX PEAKIMI U HATTUIITUTE MPOTYKTHI
peaKunil.
3. 3anuimuTe ypaBHEHHS peakiuii B3aumoneicTBus amdoreproro Zn(OH).c
pacTBOpaMH a) THAPOKCUA HATPHS; O) CONITHON KUCIIOTHI.

«YTBEPXIAIO»
« » 202 o 3as. kageopoii J1.3. Maznaes




Bomnpocsl k py0e:xxHoii aTTECTAIIUN:
II cemecTp
I pyGexnas arrecranus
1. 3anuInTe ypaBHEHUS PEAKIUI B MOJEKYISIPHOM U HOHHO-MOJIEKYJISIPHOM
BH/JIE, IPOTEKAOIIUX B BOJHBIX PACTBOPAX MEKIY CIIECIYIOIINMU
BemiectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3),8) NaClO u HNOs.
2. CocTaBbTE MOJIEKYJISIPHBIE YPABHEHUS PEAKIINI, KOTOPBIM COOTBETCTBYIOT

CJIEYIOIIE HOHHO-MOJIEKYJIIPHBIE YPABHEHUS:

a) 8032' + 2H* =S0, + H,0
6) ZNOH* + H* = Zn?* + H,0

3. Ompenenute cpely pacTBOpoB (Kucias, HeWTpanbHas, ocHoBHas1) U pH (>7,
= 7, <7) caenyromux coneir: FeSO4, NaySO3,Na,SO,4, FeSOs;. Hammmmre
BO3MO>KHBIE YPaBHEHUsI peaKkLUi THIPOIN3a COJICH.

4. CocTaBbT€ ypaBHEHHUS THIPOIU3a, NPOUCXOMASIIETO MPH CMEIIUBAHUU
pactBopoB KyS m CrCls. Kaxmas u3 B3ATBIX COJEH THIPOIH3YETCS
HEOoOpaTHMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX COJICH.

5. MoryT Ju MIpOUCXOINUTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUN
Mexay crenyromumu BemecrBaMu: HoS u HI, HoS m HaSO3, HoSOs 1
HCIO,?

6. YpaBHsiiTe peakiio METOIOM AIEKTPOHHOTO OaiaHca:

P + HIO; + H,0 — HgPO, + HI

7. 3amuImmMTe BO3MOXKHBIC YPAaBHEHUS PEaKIUid B3aWMOJCHCTBHUS METAJUIOB: a)
Zn, 0) Cu B) Na, ¢ pactBopamu cneayrouux Bemects H,O, NaOH, H2SO4 pass,

Oo0pa3zen OnsieTa Ha pyOeKHYIO ATTECTALUIO

buier



1. 3anumuTe ypaBHEHHUS PEaKIuii B MOJIEKYIIPHOM U HOHHO-MOJIEKYIIPHOM
BHJIE, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKAY CICAYIOIIUMU
BertectBamu: a) HCl u NaOH 6) NayS u Pb(NO3)28) NaClO u HNOs,

2. CocTaBbTe MOJIEKYJISIpHBIC YPAaBHEHUS PEAKIIHUi, KOTOPBIM COOTBETCTBYIOT

CICAYIOIINC NOHHO-MOJICKYJISIPHBIC YPAaBHCHHA!

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

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

II pyOe:xkHasi aTrecraums:

1. 3anummMre ypaBHEHUS! peakUid B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIPHOM
BU/JIE, IPOTEKAOIINX B BOJHBIX PACTBOPAX MEXKIY CIEAYIOIUMU
BemectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3),8) NaClO u HNOs.

2. CocTaBbTe MOJIEKYJISIPHbIE YPABHEHUS PEAKIINM, KOTOPBIM COOTBETCTBYIOT

CJIEAYIOIINE NOHHO-MOJIEKYJISIPHBIE YPABHEHUS:

a) 8032' + 2H* = S0, + H,O
6) ZNOH* + H* = Zn?* + H,0

3. Ompenenute cpeay pacTBOpoB (Kucias, HelTpanbHas, ocHOBHas) U pH (>7,
= 7, <7) cnenyromux coneir: FeSO4, NaSO3,Na,SO,4, FeSO;. Hammmmre
BO3MOYKHBI€ YPABHEHHUS PEAKIIMNA THIPOIN3A COJIEH.

4. CocTaBbT€ ypaBHEHHUS THAPOJIHM3A, MPOUCXOIAIIECTO TPU CMEIIUBAHUU
pactBopoB K>S m CrCls. Kaxmas w3 B3ATBIX cOJEH THIPOIH3YETCS
HEOOpaTUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX COJICH.

5. MoryT 11 NpoucX0UuTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH
Mexay cienyromumu BemectBaMu: HpS u HI, HoS u HaSO3, HSOs m
HCIO,?

6. YpaBHsiiTe peakino METOIOM AIEKTPOHHOTO OaiaHca:

P+ HIO; + H,O — H3PO, + HI

7. 3anummTe BO3MOXKHBIE YPABHEHUSI PeakUUid B3aUMOJACHCTBUS METAJIOB: a)



Zn, 6) Cu B) Na, c pactBopamu cienytomux Bemects H,O, NaOH, HoSO4 pass,
HzSO4 KOHILs HC', HNO3, FeSO4.

OOpa3zen Oniiera Ha pyOeKHYI0 aTTECTALMIO

buier

1. Vkaxwre, kakue u3 ciaeayronux BemecTB Cly, KoCrO4, HCIO, KMNOy,
MnSOs, B pacTBOpax MPOSIBISIOT a) TOJBKO OKHUCIUTEIbHBIE CBOWCTRBA 0)
OKHCJIUTEIHHO-BOCCTAHOBUTENBHYIO ABOMCTBEHHOCTh. OOOCHYITE OTBET.

2. MoryT i MPOUCXOIUTH OKUCITUTEIIEHO-BOCCTAHOBUTEIHHBIC PEAKITUN
Mexay cienyromumu BemecrBamu: HoS u HI, H,S u H,SO3, HoSOs 1
HCIO,?

3. YpaBHsiiTe peakinio METOI0M IEKTPOHHOTO OaiaHca:

P + HIO; + H,0 — HgPO, + HI

Bonpocs! k 3k3amMeny

1. Xumnueckas tepMmoguHamuka. OCHOBHBIE MOHSATHS. ODHEPreTUYECKUe
3h(DeKTl XUMUYECKUX peakuuid. BHYTpeHHSs »HEprus W HHTAIbIUS.
OHTanbnus 0O0pa3oBaHMs BEIIECTBA. TepMOXUMUYECKHE 3aKOHBI U
YpaBHEHUS. OHTPOINHS M €€ HU3MEHEHHME IpM XHMHYECKHUX Ipoleccax.
VYcnoBust cCaMONPOU3BOJIBHOTO MTPOTEKAHUS PEAKLIUM.

2. XuMuyeckass KUHETHMKa U paBHOBecue. ['OMOTe€HHblE U TeTepOreHHbIE
nporneccbl. CKOpOCTh XMMHUYECKHMX peakuuil. DakTopel, BIMSIOIIKE Ha
CKOpOCTh  peakinuu. Karanuzatopsl M KaTaJUTUYECKUE  CHUCTEMBI.
XHWMHYECKOE PABHOBECHE B TOMOIEHHBIX M TE€TEPOTCHHBIX CHCTEMAaX.
[Tpunnun Jle-I11arense.

3. PactBopel. O6m1ast xapaktepuctuka. Tunbsl AucnepcHbIX cucteM. CrocoOb

BBIPOKEHUSI COCTaBa pacTBOpoB. PacTBopeHue kak (PU3MKO-XUMUYECKUN



Ipo1ecc. Paz6aBnennsie, KOHLECHTPUPOBAHHBIE, HEHACBIIICHHBIE,
HACBIIICHHBIE W TEPECHIIMIEHHbIE pacTBOPbl. PacTBopuMocTh. BinsiHue
MIPUPOJIBI CBSA3U B BEIIECTBE U B PACTBOPUTENIE HA pACTBOPUMOCTh. PacTBOpHI
HERJIEKTPOJIUTOB. JNEKTpoUTHYECKast nuccouuarus. CUbHbIE U Cla0bie
AIEKTPOJIUTHI.

HNoHnHble paBHOBecHsl B pacTBopax. PacTBopbl 31eKTponauToB. CUIIBHBIE H
cnabbie anekTposuthl. CreneHs nucconuanuu. KoHcTaHTa auccoruanuu
(MoHM3aIMK) KUCIOT U ocHoBaHUM. KommiekcHbie coenuuenusd. [loBenenue
KOMIUIEKCHBIX ~COCIMHEHUMHM B BOAHBIX pacTBOpax. Y CTOWYMBOCTH
KOMIIJIEKCHBIX COEJUHEHUI B BOAHBIX pacTBOpax. KOHCTaHTa HECTOMKOCTH.
I'mppoims conert. MonHoe npousBeeHue BOAbl. BOLOPOAHBIN NOKA3aTENb.
OOMeHHBIE peakUuy B BOJHBIX pacTBOpax. KUCIOTHO-OCHOBHBIE CBOMCTBa
COCJIMHEHUN (TEOpHs AIEKTPOIUTUYECKON mucconuanuu). [IpousBeneHue
PacTBOPUMOCTH. Y CIIOBHUSI OCAXKIEHUS U PACTBOPEHUS OCAJIKOB.
OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKuum. Okucnurens,
BOCCTAHOBUTENb, OKHUCJICHHUE, BOCCTAHOBJICHHUE. THUIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX MPOLIECCOB: MEXKMOJIEKYJISIPHBIE,
BHYTPUMOJIEKYJISIPHBIE, TUCTIPONIOPIIMOHUpOoBaHue. CocTaBlIeHUE YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIUKA METOJAMHU  3JIEKTPOHHOTO
OalaHca M MoJypeakuid (MOHHO-3JIEKTPOHHBIM MeTox). BunusHue
KUCJIOTHOCTA CpE€Ibl Ha MPOAYKTHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii. OleHKa TEPMOJMHAMUYECKOM BO3MOXKHOCTH  IMPOTECKAHMS
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKunit o CTaHJAapPTHBIM
AIEKTPOJHBIM NOTEHIMANAM. PsaaHanpskeHniMeTaioB.
DJIEKTPOXUMHUYECKUE TPOLECCHl. [ aIbBAHUYECKUN DJIEMEHT, SJIECKTPOJ,
AIEKTPOIHBIN (OKMCHIUTEIBbHO-BOCCTAHOBUTEIIHHBIN ) MOTEHIIHAAII,
anektpoaswkymas cuna (3C) mporecca, cBsi3b ee ¢ sHeprueit ['mbOca.
VYpasuenne Hepucra. Koppo3uss MeTasioB M CIUIABOB: XHMHUYECKas,
JNEKTPOXUMUYECKasd. BoaopogHas W KHCIOpOAHAs  ACHOJSPU3ALNU.

CrocoObl  3alUTBl OT KOPPO3UHU. OJEKTPOJIU3 PACIUIABOB M BOJHBIX



pPacTBOPOB 3JIEKTPOIUTOB. 3aKkoHbI Dapanes.

8. OOmue cBOWCTBa METAUIOB M MX coeAuHeHUd. OOIIas XapakTepUCTHKA
MeTauioB. Merajumyeckasl CBsA3b. 3aBUCUMOCTb CBOWMCTB METAJUIOB OT HX
IIOJIOKEHHST B IIepuoAuYecKor cucreme anemeHtoB [[.M. Menneneesa.
Haxoxnenne MeramioB B npuponae. Munepansl u pyasl. Knaccudpukanus
MuHepanoB.  [IpoMblnuieHHbIE  CHOCOOBI  NOJYYEHUS  METAJLJIOB:
IIAPOMETAJUTY PrUYECKHM, TUAPOMETAILUTYPTUUECKUH,
IEKTPOMETAIUTYprudeckuil. @Pu3znyeckne M XHMHYECKHE CBOMCTBA
MeTauloB. X OTHOIIEHME K HEMETajulaM, BOJE, IIeI04YaM, KHUCIIOTaM,
CMECSIM  KHUCIOT. V3MEHEHME KHCIOTHO-OCHOBHBIX, OKHCJIUTEIBHO-

BOCCTAaHOBUTEIBHBIX CBOMCTB Ba)KHEHIIINX COCIII/IHCHI/II\/JI MCTaAJIIIOB.

Oo0pa3zen 3k3aMeHAIIMOHHOT0 OUJIeTa

I'POSHEHCKHNH I'OCYJAPCTBEHHBIA HE®TSIHON
TEXHUYECKWHA YHUBEPCUTET
HNucTuryT HepTH M rasa
BUJIET Nel

JAncuuniamnHa: «XHUMHUA»

ConemmnanbHocts: 13.03.01 Cemectp: ||
1. HazoBute cienyronme COeTUHEHUsI, HAUIIUTE YPABHEHHSI TUCCOIUAIINH,
npuseaute rpaduueckue Gopmyisr 3Trx coeauaeHuit Ni(NOs),, Mg(OH),
RbOH, KHCO:s.

2. Hanummmre ypaBHEHUS BO3MOXKHBIX PEAKIil B HOHHO-MOJICKYJISIPHOM BUJIE:

RbOH + Ni(OH); — KOH + Pb(NO3), —
CsOH +H,S0O; — NaOH + N,Os —
3. MeToaoM 3JEKTPOHHOrO OallaHCca COCTaBbTE YPABHEHHS OKHCIHTEIBHO-
BOCCTAHOBUTCIIBHBIX peaKHHﬁ:
Nal+NalO3+H,S0,4= 1,+Na,SO4+H,0
MnO,+NaBiO;+HNO; = HMnO4+Bi(N03)3+NaN03+H20

«YTBEPXIAIO»
« » 202 e 3as. xagedpoti J1.3. Maznaes

7.3. Texkymuii KOHTPOJIb
3agaHus 11 BBITTOTHEHUS Ja00paTOPHBIX PadoT

JlaGoparopHas pa6ota Ne 1. IlonmydeHue u cBONWCTBa OCHOBHBIX THIPOKCHIOB.



JlabopaTtopnast pabota Ne 2.
JlabopaTtopHnas pabota Ne 3.
JlabopaTtopHas pabota Ne 4.
JlaGoparopHas padota Ne 5.
JlabopaTtopHas pabota Ne 6.

[Tomy4yenue u cBoicTBa aMPOTEPHBIX THIPOKCHUIIOB.
XUMHAYECKHE CBOUCTBO KUCIIOT.

[Tosydyenue u CBOMCTBA CPEAHUX COJIEH.
HNonHO-MONEKYIAPHOE YPABHEHHUE.

[Tosnydyenune u CBOMCTBA OCHOBHBIX COJIEH



Onucanue noka3zaresjieil 1 KpuTepueB OLEHUBAHUSI KOMIIETEHIIUI HA PAa3JIMYHbIX ITanax ux (popMHUpPoOBaHNS, ONIUCAHUE

IIKAJbI OIICHUBAHUA.

Taoauua 6
[Inanupyemble pe3yJibTaThl Kpurepun onieHUBaHHs Pe3YJIbLTATOB 00YUEeHHs HaumenoBauue
OCBOEHHSI KOMIIETEHIMH meHee 41 0ayi10B 41-60 6ay1i10B
(Hey10BJIeTBOPUTEB|(Y/I0BJIETBOPUTEIID OLEHOHOTO
HO) HO) 61-80 6a110B 81-100 6ay10B
cpeacTBa

(xopomo)

(oTJIMYHO)

OIIK-1 CriocobeH ocyIiecTBIsATh TOUCK, 00pabOoTKy U aHAIU3 UH(GOPMAIIMU U3 PA3IMYHBIX HCTOYHUKOB U IPECTABIATH €¢ B TpeOyeMoM dopMaTte ¢
MCIIOJIb30BaHNEM MH(GOPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN

3HaTh: - OCHOBBI XUMHH, pu3NKY, | DparmeHTapHbIE Henonuele CdopmupoBannsie | ChopmupoBaHH
HKOHOMUYECKOU Teopuu; 3HAHUS 3HaHUS , HO coJiepKallue | ble
OTJeJIbHBIE
npoGeibl 3Hanus | CACTEMATHYECKHE
3HaHUS
Ymern: - pemars craHgaptHbeie | YacTuusble ymenus | Hemomnsie Ymenus nonnsie, | ChopmupoBaHH
npodeccuoHalIbHBIE — 3aJaud  C YMEHHUS JIOITYCKaOTCs bIE
IPUMEHEHUEM HeOOoJIbIINe yMeHHS
€CTECTBEHHOHAYYHBIX " OIINOKH
0O0IIIENHKEHEPHBIX 3HaHUMH,
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
CUCTEMATHYECKOM
PUMEHEHHUU
HAaBBIKOB
JOITYCKAKTCS
poOeIbI

VcnemHoe u
CHCTEMATHYECKOE
MIPUMCHCHHE
HaBBIKOB




8. Oco0enHocTH peanu3any JMCHUNIMHBI 1JI UHBAJIWIO0B U JIUI C

OrpaHH4Y¢HHbBIMHA BO3MOKHOCTAMMU 310POBbA

JUIst OoCylmIecTBIEHUs MNPOUEAYpP TEKYLIEro KOHTPOJS YCIEBAEMOCTH H
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
c(OPMUPOBAHHOCTH BCEX KOMIIETCHLIUH, 3asiBICHHBIX B 00pa3oBaTelbHOM
nporpamme. GopMa MpoBeACHUS TEKYyIIEH aTTeCTAIlUK I CTYJACHTOB-MHBAIUIOB
YCTaHABJIMBACTCA C y4E€TOM HHJUBHUIYAIbHBIX MCUXOPU3MUECKUX 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. llpu  HEoOXOAMMOCTHM  CTYJIEHTY-MHBAJIUAY
MPEIOCTABIISACTCS AOMOJHUTEIBHOE BPEMs ISl TOATOTOBKM OTBETa Ha DK3aMEHe
(wu 3adere). OOydaronuecs C OrPaHUYCHHBIMHU BO3MOXXHOCTSMH 3J0POBbSI U
oOydJaromniyecss WHBAIUIL OOECMEYMBAIOTCS TIEYATHBIMA U DJIEKTPOHHBIMHU
oOpazoBaTeIbHBIMU  pecypcaMu  (MPOrpaMMbl,  ydyeOHbIE  TOCOOMST ISt
CaMOCTOATEILHOM pabOTHI U T.11.) B OpMax, alaliTUPOBAHHBIX K OTPAHUYCHUSIM UX

3I0pPOBbsI U BOCTIPUATHS UHPOPMALIUU:

1) Uil UHBAJIMJIOB M JIMI[ C OTPAaHHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBBS 1O
3pPeHHUIO:

- VIS CJIETNBIX: 3aJIaHUs JJIsS BBIMOJHEHUS HA CEMUHApaxX M MPaKTHYECKHX
3aHATHSAX OGOPMIISIIOTCSL pelibepHO-ToueuHbIM ImpudToM bpaiins wim B BHIE
DIIGKTPOHHOTO  JIOKYMEHTa, JOCTYITHOTO C TIOMOIIbI0 KOMIIBIOTEpa  CO
CHEIUAIN3UPOBAHHBIM ~ TPOTPAMMHBIM ~ OOECIIEYCHUEM JUIsl  CJIETBIX, JIOO
3aUNTHIBAIOTCS ACCHCTCHTOM; ITMCHMCHHBIC 3aJIaHWs BBITIOJHSIOTCS Ha Oymare

penbedHO-TOUeUHbIM  mpudTOM  bpailins wuiaMm  HAa  KOMIBIOTEpPE  CO



CHEIHATM3UPOBAHHBIM ~ MPOTPaMMHBIM ~ OOecreueHrueM [Uisl  cilemblX  Ju0o
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; OOYYAIOIIMMCS ISl BBIIIOJIHEHMS 33JaHus 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
HE00XO0IMMOCTH MPEIOCTABIAETCS YBETUUYHUBAIOLIEE YCTPOUCTBO; BO3ZMOKHO TaKXKe
UCIIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYMBAIOIIMX YCTPOMCTB; 3aJaHusd IS

BBITIOJIHEHUS 3aJaHUN 0(DOPMIISIIOTCS YBEIMUYECHHBIM IPUPTOM;

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

- MJIA  TJAYXHX H  cIa0ocablIamux: o00ecreyuBaeTcs  Hajaudue

3BYKOYCHJIMBAIOIIEH arnmnapaTypbl KOJIJIEKTUBHOT'O MMOJIL30BaHMUS, npu

HE0O0XO0IMMOCTH O0YYaIOIIUMCS MPEOCTABIISECTCS 3BYKOYCUIIMBAIOIIAs aninapaTypa

WHJMBUAYAJIBHOTO MOJIb30BAHUS; TPEAOCTABISIOTCS YCIYTH CYypIONIEPEBOTUNKA;

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

COOTBCTCTBCHHO IJIi CJIICIIBIX U FJ'IYXI/IX);

3) ISl JUIl C TSOKEIBIMU HaApYIICHUSIMUA PEUYH, TIIYXUX, CJIa0OCHBIIIAIIMX
JEKIIMM ¥ CEMHHApBI, TPOBOAUMBIC B YCTHOW (opme, TPOBOIATCS B
MUChbMEHHOHU (popmMme;

4) nns MHBAIUAOB W JIMII C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 37I0POBBS,
HMEKIIHUX HAPYIIEHHUsI OMOPHO-IBUTaTEJILHOTO anmapara:

- JUTs1 JIAIT C HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO anmapara, HapyIeHUusIMU
JBUTATEIBHBIX (PYHKIIUH BEPXHUX KOHEUHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHCYHOCTEH: THChbMEHHBIC 3aJaHUs BBITIOJHSIOTCS Ha KOMITBIOTEpE CO

CIICHUAJIM3UPOBAHHBIM IIPOI'PaMMHBIM oOecrieyeHuEM WU HAaJUKTOBBIBAKOTCA



ACCHCTEHTY; BBITIOJHEHUE 33JJaHUH (TECTOB, KOHTPOJIBHBIX paboT), MPOBOJAUMEIC B
NUCHbMEHHON (opMme, 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, JTaOOpPaTOPHBIA 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 npocryma: http://www.iprbookshop.ru/20236.html.— 3BC
«IPRbooks»

2. Bonrpomerok B.B. O0miast xumust [ D1eKTpOHHBIN pecypc]: mocodue Juist HOATOTOBKU K
HEHTpaIu30BaHHOMY TecTupoBaHuio/ bontpomelok B.B.— DiekTpoH. TEKCTOBBIE
nanHeie.—  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.— DneKTpoH. TEKCTOBBIE
nanable—  HoBocuOupck:  HoBocmOWpckwii  rocynapCTBEHHBIH — TEXHUYECKUH
YHHUBEPCUTET, 2013.— 119 c— Pexum JI0CTyIA:
http://www.iprbookshop.ru/44673.html.— 3BbC «IPRbooks»

4. AbGpambrueBa H.JL. [lpaktukym mo oOmieit xumuu [DIeKTpOHHBIA pecypc]: yuebHoe
nocobue/ AbpambrueBa H.JI., AsmeBa JIL.M., Apxanrensckas O.B.— DnexTpos.
TEKCTOBBIE JaHHbIe.— MockBa: MOCKOBCKUI TOCYIapCTBEHHBI YHHUBEPCUTET UMEHU
M.B. JlomoHOCOBa, 2005.— 336 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/13106.html.— 5BC «IPRbooks»

JJIeKTPOHHBIE 1 HHTEPHET-PECypPChl

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

2. Baza TepMOJMHAMUYECKMX KOHCTAHT YUCTBIX BEUICCTB —
http://cea.grc.nasa.gov/;

3. TepmomnHaMu4eckue CBOMCTBA HHAMBUIAYAIBHBIX BeliecTB. CIpaBouHOE

uznanue /B.I1. I'nymko (0TBETCTBEHHBINH PEAAKTOP) —
http://www.chem.msu.su/rus/tsiv/;

4. CaiT, coIep>KUT HECKOJIKO 0a3 TaHHBIX (PA30BBIX AUATPAMM —
http://www.crct.polymtl.ca/fact/documentation/ —

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

9.2. Meroanyeckue yKa3aHHs M0 OCBOCHUIO IUCIIUTLIHHBI « X UMUS»
(cm.IIpunoxenue)


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
PEKOMEHJIAIUSIMHE B 3JICKTPOHHOU Gopme);

-puboOpsl U 000pyJOBaHHE Y4YeOHOTO Ha3zHAUeHHs (IIPU BBIMOJIHEHUU
71a00paTOPHBIX PadoT);

[IporpamMmoi TUCHUIUIMHBI MPETYCMOTPEHO MCIOJIB30BAHUE COBPEMEHHBIX

IIPOrpaMMHBIX KOMILJIEKCOB U TEXHOJOTUM 11t 00padoTku pe3ynbratoB HUPC.

11. JlonosiHeHust M U3MEHEHUs B padoyeil MporpaMMe Ha Y4eOHbIH roJ

JloToJIHEHUS U U3MEHEHUS B paboyue MPOrpaMMbl BHOCSITCS €KETOAHO Mepet
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 HauaTb C O3HAKOMJIGHMS C paloueit
IPOrpaMMON TUCHUIUIHHBI, €€ CTPYKTYPOH U COJEpKaHUEM pa3iesioB (MOIyieh),
(GOHIOM OIIEHOYHBIX CPEACTB, O3HAKOMUTHCS C Y4eOHO-METOJUYECKUM H
MH(GOPMALIMOHHBIM 00€CIIEYeHUEM JUCITUILTHHBI.

]_II/ICHHHJII/IHa «XUMHSI» COCTOUT U3 S5 CBSA3aHHBIX MCIKIAY co0010 TCM,
O6CCHC‘IHB&IOHII/IX IMOCJICAOBATCIIbHOC N3YUCHUC MAaTCpHalia.

OOyueHue Mo IUCHUIUIUHE «XHMHS» OCYIICCTBISCTCS B CICIYIOLIUX
dopmax:

1. AyauTtopHbie 3aHATHs (JISKIHMH, JTAOOPATOPHbIE).

2. CamocTosiTenpHass paboTa CTylaeHTa (IMOJATOTOBKA K  JICKIIHSIM,
naboparopHbeIM/pedeparaM, 1 UHBIM (popMaM MUCBMEHHBIX pa0OT, BHIIIOJHECHUE
aHajM3a KeWcoB, MHANBUyaJIbHAsI KOHCYJIBTAIMS C TIpErogaBaTesieM).

3. MHTepakTHBHBIC (OPMBI TIPOBEACHUS 3aHATUN (KOJUIOKBUYM, JICKIIHSI-
JTUCKYCCUsl, TPYIIIIOBOE pelIeHne Kekca U 1p.hopMbl).

Y4eOHBIE MaTepuan CTPYKTYPHPOBAaH W  HM3YyYCHHUE JIUCIUTLINHBI

IMPOU3BOAUTCH BTEMaTHUYCCKOMN IIOCJICA0OBATCIIbHOCTH. Ka>1<z[0My Ha6ODaTODHOMV

3aHATHIO M CAMOCTOATENIBHOMY M3YyYECHHMIO MaTepralla IPeAlIeCTBYET JEKIUs 110
naHHOM Teme. OOyuyaroluecsi 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
ITPOBEJICHUS 3aHATHI HAa KOHKPETHBIX IPUMEpPaX.

Onucanue NocieI0BaTeIbHOCTU JEUCTBUN 00y4aroerocs:

[Ipu n3yueHuu Kypca ciieAyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATH
MaTepuas, H3JaraeMblii Ha ayJuTOPHBIX 3aHATUAX. IS ero moHUMaHus u
KAQYECTBEHHOIO YCBOCHUS PEKOMEHIYETCS CIIEAYIOIIAs IOCIEI0BATEIIbHOCTh
JICUCTBUU:

1. Tlocne oxoH4YaHUsi y4e€OHBIX 3aHSATHM JIS 3aKpeIUICHUs MaTepuasa
IPOCMOTPETh U OOAYMaTh TEKCT JIEKLMUH, HMPOCIYIIAHHON CETroAHs, pa3o0paTh
paccMoTpennbie npuMepsl (10 — 15 munyT).

2. [lpy moAroTroBke K JEKIMH CIEAYIOLWEro JHS TOBTOPUTH TEKCT
HpeAbLAYIIeH JISKIIUH, TOJyMaTh O TOM, KakKasi MOKeT ObITh ciieayrorias Tema (10



- 15 MuHYT).

. B Teuenue Henenu BbIOpaTh BpeMs i paOOThI ¢ JUTEpaTypod B OMOIMOTEKE
(mo luacy).

. Ilpu monroroBke kK Jab6OpPaTOPHOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHSATHS IO
TeMe, M3y4uTh NpuMepbl. Pellas KOHKPETHYIO CHUTyalldio, - MPeABAPUTEIHHO
MOHSTh, KAKOW TEOPETHUECKUI MaTepHuall Hy>KHO MCIOJIb30BaTh. HameTuTs 1ian
penieHus1, nornpoOoBaTh Ha €ro OCHOBE PELIUTh J1a00paTOpHBIE PAOOTHI.

2. Meroauyeckue yka3aHus 1m0 padore o00y4arwuuxcsi BO Bpems
NMPOBeACHUS JCKIUM.

Jlekupun farOT OOYYAOIIMMCS CHCTEMATH3UPOBAHHBIE 3HAHUSA [0
JUCLUIUIMHE, KOHIIEHTPUPYIOT X BHHUMAaHUE HA HanOOJIee CIOKHBIX U BAKHBIX
Bonpocax. Jlekiuu OOBIYHO U3JIArarTcs B TPAJULIUOHHOM WIH B MPOOJIEMHOM
ctuie. Jias CTyAeHTOB B OOJBIIMHCTBE CIy4yaeB B NPOOJEMHOM CTHUIIE.
[IpoGneMHbI CTUIL TMO3BOJSET CTUMYJIUPOBATH AKTUBHYIO IMO3HABATEJBHYIO
NEeATENBHOCTh OOYYalOIUMXCS M HX HMHTEpeC K AUCHUIUIMHE, (HOPMHUPOBATH
TBOPYECKOE MBILIUICHHE, MPUOErarb K MPOTHUBOIOCTABICHUSM WU CPAaBHEHMSIM,
nenarb  000OIIeHMWs, AaKTUBU3UPOBATH BHHMAaHUE OOYyYalOIIUXCA IYyTEM
MTOCTAHOBKHU MPOOJIEMHBIX BOIIPOCOB, MOOLIPSATH AUCKYCCHIO.

Bo BpeMs TeKIIMOHHBIX 3aHATHI PEKOMEHIYETCSI BECTH KOHCTIEKTHPOBAHHE
y4eOHOro Marepuana, oOpamaTh BHUMaHue Ha (OPMYJIMPOBKH M KaTErOpHH,
pacKpbIBaOIIME CYTh TOTO WJIM WHOTO SIBICHUSA, WIH IPOLIECCOB, BBIBOABI U
IPAaKTHYECKUE PEKOMEHIAllUU.

KoHcmekT neKkuu aydine moapasaeisaTh Ha MyHKThI, COOMIoAas KPacHYIO
CTPOKY. DTOMYy B OOJIBIION CTeneHH OyAyT CIOCOOCTBOBATH BOIPOCH IUIaHA
JIEKIINH, TPEJIoKEHHbIe TpenojaBarensM. Cremyer oOpamiaTh BHUMaHHE Ha
aKIICHTHI, BEIBOJIBI, KOTOPHKIE JIENIaeT MPerno/iaBarelib, OTMe4asi Hanbojiee BayKHbIC
MOMEHTHl B JICKIIHOHHOM MaTepuaje 3aMEYaHUSIMU «BaXHO», «XOPOIIO
3alIOMHHATH» U T.I. MOXHO J€1aTh 3TO M C TMTOMOIIBIO Pa3HOIBETHBIX MapKEepPOB
WU PYYEK, TTOTYEPKHUBAsi TEPMUHBI M OTIPEACIICHHUS.

[Henmecoobpa3zno pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpAILCHUM,
ab0OpeBuatyp u cumBojoB. OMHAKO TpU JaNbHEWIEH paboTe ¢ KOHCIEKTOM
CUMBOJIBI JIyYIlle 3aMEHUTH OOBIYHBIMH CJIOBAaMHU IS OBICTPOTO 3PHUTEIBHOTO
BOCIIPHSTHS TEKCTA.

PabOortas Ha;x KOHCIIEKTOM JICKIIMI, HEOOXOIUMO HMCIOJIb30BATh HE TOJBKO
OCHOBHYIO JIUTEpPATypy, HO W Ty JHUTEPaATypy, KOTOPYI HOMOJHUTEIBHO
pPEeKOMEHI0BaJ MperoaBaresb. IMEHHO Takas cepbe3Has, KpOnoTJIMBas padboTta ¢



JICKOUOHHBIM MAaTCPUAJIOM  ITO3BOJINT FJIY6OKO OBJIAACTL TCOPCTHUYCCKUM
MaTCpUAIIOM.

TemaTuka nexkuuii jaercst B pabodeil mporpaMMe JUCHUTIINHBIL.

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

Ha pa0opaTopHbIX 3aHATUSAX MPUBETCTBYETCS AaKTUBHOE Yy4YacTHE B

OOCY>KJICHMM KOHKPETHBIX CHUTYyallud, CHOCOOHOCTh Ha OCHOBE MOJYYCHHBIX
3HaHUU HaXOAWTh Hambosee 3((HEeKTUBHBIC PEIICHHS MOCTABJICHHBIX MPOOIIEM,
yMETh HaXOJIUTh MOJIC3HBIN JOMOTHUTEIbHBII MaTepUa M0 TEMATUKE 3aHATHI.

CryzneHTy peKOMEHAYETCS CIEAYIOIas CXeMa MOJATOTOBKU K CEMUHAPCKOMY
3aHATHUIO:

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

2. IIpopaboTaTh KOHCIIEKT JIEKIIUN;

3. [IpouuTars uTepaTypy.

B npouiecce mNOATOTOBKM K TMPAKTUYECKUM 3aHITHSM, HEOOXOIMMO

o0paTuTh 0CO00€ BHUMAaHHUE HAa CaMOCTOSATENIbHOE M3YYEHHE PEKOMEHI0OBAHHOM
nutepatypsl. [Ipu Bcell MOJIHOTE KOHCIIEKTUPOBAHUS JIEKIIMU B HEW HEBO3MOKHO
W3JI0)KUTh BECh MaTepuall M3-3a JIMMUTA ayAUTOPHBIX 4YacoB. I[loaTomy
caMoOCTOsITeNIbHasT paboTa ¢ y4eOHUKaMHU, YYEOHBIMU TOCOOUSMH, HAYYHOM,
CIIPABOYHOM JIUTEPATYpPOH, MaTEpUAIAMU MIEPUOIMYECKUX U3NaHuN U IHTepHeTa
apisieTcs: HanOonee S(OPEKTUBHHIM METOJOM TIONYUYECHHS JOTOJHUTEIBHBIX
3HAHUW, TIO03BOJISIET 3HAYMUTENIBHO AKTUBU3UPOBATH IMPOLIECC  OBJIAJACHUS
uHdopmalmei, crnocoOCTByeT Oojiee TIyOOKOMY YCBOGHHUIO HW3Y4aeMOTO
MaTtepuana, popMUpyeT y CTYJICHTOB OTHOIIICHHE KKOHKpETHOU mpobieme. Bee
HOBBIE MOHSITHS 110 U3y4aeMOil TeMe HEOOXOIUMO BbIyYUTh HAU3YCTh U BHECTH B
IJI0CCapUid, KOTOPBIH 11e71eCO00pa3HO BECTH C CAMOI'0 Havajla U3y4eHus Kypca;

4. OTBETUTH Ha BOIMPOCHI IJIaHa Ja00PATOPHOTO 3aHSTHUS;

5. BBITIOJTHUTH JOMaIITHEe 3aJaHue;

6. [Ipu 3aTpynHeHUsIX cHOPMYIUPOBATH BOMPOCHI K MPENogaBaTelto.
PesynbTaT Takoi pabOTHI JOJDKEH MPOSBUTHCS B CIOCOOHOCTU CTYJEHTA

CBOOOJTHO OTBETUTHh HA TEOPETHUYECKHE BOIPOCHI MPAKTUKYMa, BBICTYNaTh H
y4acTBOBaTh B KOJUIGKTUBHOM OOCYKIIGHUM BOIPOCOB HM3y4aeMOW TEMBI,
MPABWJIHHO BBITIOJHATH MMPAKTUYECKUE 3aJJaHUSI U UHBIE 3a]IaHMsI, KOTOPBIE JAFOTCS
B (DOHJI€ OIIEHOYHBIX CPEJCTB TUCIUILINHBI.



4. MeToaguyeckne YyKazaHus O0y4YalIIMMCH 10 OPraHU3aALMU
CaMOCTOAATe/IbHOMN PadoOThI.

Llenp opranu3anu caMOCTOSITEIBHOM paOdOThI MO AUCIUIUIMHE « XUMUS -
9TO yrayOJeHWe W pacuMpeHre 3HaHWUN B 00JacTh XUMHUH; (GOPMHUPOBAHUE
HaBbIKa U MHTEpECa K CaMOCTOATEIbHOM MT03HABATEIBHOM 1eITeTLHOCTH.

CamocrosiTenpbHas paboTa 0OyJaronIuXcsi SIBJSETCS BKHEUIIAM BHIOM
OCBOCHMSI COICPKAHUS TUCIUTIINHBI, IOATOTOBKH K TIPAKTUIECKUM 3aHATHSIM U K
KOHTPOJBHOUN paboTre. Ciojja k€ OTHOCSTCS M CaMOCTOATENbHOE YIyOJIeHHOE
U3y4eHHe TeM auclMIUIHbL. CamocTosTenbHas paboTa TIpencTaBiiieT 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,
Mepexo; OT MOTOYHOTO K WHJIWBUAYAIU3UPOBAHHOMY OOYYEHHIO, C Y4YE€TOM
HOTPEOHOCTEN U BO3MOXKHOCTEN IMUHOCTH.

[IpaBunbHas oOpraHu3alus CaMOCTOSTENBHBIX YYEOHBIX 3aHATHN, HX
CHUCTEMaTHUYHOCTh, IlefiecooOpa3sHOe IUIaHUpOBaHHE pabodero  BpeMEHHU
MO3BOJIIET CTYyJEHTaM pa3BUBaThb YMEHUS W HaBbIKW B YCBOCHHHM M
CUCTeMAaTHU3allui NpUOOpPETaeMbIX 3HAHHUM, OOecrneunBaTh BBICOKHI YpPOBEHb
yCIIEBAEMOCTH B  MepHOJ OOydYeHHUs, TMOJYyYUTh HABBIKA IOBBIILICHUS
MPO(ECCUOHAIBHOTO YPOBHSI.

[ToaroToBKka K MPaKTUYECKOMY 3aHATHIO BKJIIOYAET, KpOME MPOpadOTKU
KOHCIIEKTa M TIPE3EHTAIMU JICKIIUU, TTIOUCK JIUTEepPaTyphl (M0 PEKOMEHIOBAHHBIM
CIIUCKAaM M CaMOCTOSITENIBHO), TOJATOTOBKY 3arOTOBOK IS BBICTYIUICHHH I10
BOIIPOCaM, BEIHOCHUMBIM IS O0CYXIACHUS 10 KOHKPETHOH Teme. Taknue 3aroToBKu
MOTYT BKJIIOYAaTh ITUTAThl, (aKThl, COMOCTABIICHUE PA3JIUYHBIX ITO3UIIHAH,
coOcTBeHHbIe MBICIU. Ecnu mpobiema 3amHTEpecoBaja 00y4aromerocs, OH
MOXET MOATOTOBUTH pedepaT U BHICTYNUTH C HUM Ha TMPAKTUYECKOM 3aHSITHUHU.
[IpakTuueckoe 3aHSATHE - OTO, TPEXKAE BCEro, JAUCKYCCHS, OOCYXICHUE
KOHKPETHOW CHUTYaIlMH, TO €CTh MPEJIOoJIaraeT YMEHHE BHUMATEIBHO CIYIIATh
YICHOB MajOW TPYyNIbl M MOJEpATOpa, a TAaKXKE CTapaThCsA BBICKA3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIC UACH U TIPEIIOKCHHS, YTOUHATH U 3a/1aBaTh
BOTPOCHI KOJIEraM M0 0OCYXACHHIO.



[Ipy moAroTOBKE K KOHTPOJIBHON paboTe 0Oydaomuics AOKeH
HOBTOPSITh MPOMJIEHHBIM MaTepuall B CTPOIOM COOTBETCTBUU C Y4eOHOM
IPOrPAMMOM, HCIIONb3ysl KOHCIIEKT JICKIUN U JUTEPaTypy, PEKOMEHAOBAHHYIO
npernoaasareneM. [lpu He0OX0IMMOCTH MOXKHO OOPAaTUTHCS 32 KOHCYJIbTAIlUEH U
METOANYECKOU ITOMOIIBIO K IIPETI0JaBATEIIIO.

CamocrosiTenbHas paboTa peanu3yeTcs:

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

—~ B KOHTaKTe€ C TMpernojaBaTejeM BHE paMOK pacldCaHus - Ha
KOHCYJIbTAlUSIX IO Y4eOHBIM BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPH
JUKBUJIAIMKA 3aJ0JKEHHOCTEH, TIPU BBITIOJIHEHUH 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 1151 caMOCTOSITENIBHOM pa0OThl MPONUCaHbl B paboyeil mporpamme
JUCHUIUIMHBL.  D(Q()EKTUBHBIM  CPEACTBOM OCYILIECTBIEHUA OOy4YaroIMIMMCs
CaMOCTOSATENIbHOM  pabOThl  SIBJISIETCS  AJIEKTPOHHAass  MHGOPMAIMOHHO-
oOpa3oBarenbHas cpela yHUBEpPCUTETa, KOTopas oO0ecneyuBaeT JOCTYI K
yuyeOHBIM IJIaHaM, pabouyuMM MporpaMmaMm AUCHMILIMH (MoOayJei), MpaKkTHK, K
U3JaHUSIM 3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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