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1. He.]'lld H 3aJa9Y1 JUCHUIIINHBI

[enb AUCUUIUIMHBI — IpUOOpPETEHNE 3HAHUI M HABBIKOB B 00JacTH 001LEeH 1
HEOPraHUYECKOW XUMUHU.

3a1aun AMCUMIUIAHBL

— COOOLIUTHh CTYIEHTY CBEAEHUS O Hauboyiee 3HAYMMBIX XUMHUYECKHX
3HaHUSX, IPUOOPETEHHBIX YEJIOBEUECTBOM Ha COBPEMEHHOM 3Talle €ro pa3BUTHS;

— J1aTh IPEJCTABICHUS O MHOT000pa3uu XUMHUYECKUX BEILIECTB UX CTPOCHUH,
CBOMCTBAaX M 3aKOHOMEPHOCTAX UX IIPEBPALICHUN;

— 00ecneunTh BO3MOKHOCTh YCBOEHUS CTYJIEHTAMHU KOMILUIEKCa XUMHUYECKHUX
3HAHWM, HEOOXOAMMBIX JIi U3YYEHHUS CHEUUANbHBIX NUCLHMUIUIMH, a TaKXKe IS
UCIIOJIb30BAaHUSI ~ NMPUOOPETEHHBIX  XMMHUYECKMX 3HAHUM B  JaJIbHEWIIEH

HpaKTHqCCKOﬁ ACATCIIBHOCTH.

2. MecTO0 IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctuumimaa « XUMUS) OTHOCHUTCS K OJI0KYy 1 00s13aTeNIbHOM YacTh B yueOHOM
riaHe HanpasieHus 13.03.01 «TemnosHepreTuka v TEINIOTEXHUKA» U
MpeAyCMOTpPEHA JJ1s u3ydeHus B 1 u 2 cemecTpax.

JlucuuninvHa ABISETCS TMPEAIIECTBYIOMIEH Uil HM3YYEHHS CIEOYIOLIUX
JTUCITUTUINH: 0€30MMacHOCTD KU3HEEATCTLHOCTH, aHATUTHIECKAsT XUMUS U (PU3HKO-
XUMUYECKUE METONbl aHaln3a, (Pu3ndeckas XUMHUS U KOPPO3US XMUMHYECKOW U
TEIUIOTEXHUYECKON  anmapaTypbl, JKOJOTHMYECKash OSKCIEepTHU3a U OLIEHKa

BO3JCHUCTBUS HA OKPYKAIOUIYIO CPENy.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHMS MO AMCUHMILIMHE

(MOay.110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHU KOMIIETeH NI



Taoauna 1

Kon Nuaukaropsl Ilnanupyembie pe3yJbTaThl
no ®rocC JOCTHKEHM I o0yuenusi no fucuuiinne (3YB)
Oob6menpodgeccnoHanbHbIE
OIIK-1 OIIK-1.1.JIemoHCcTpUpyeT | 3HATH:
MOHUMAHUE XUMUYECKHX | -CTPOCHHE  aTroMa,  XUMHUYECKHE

CrniocoOeH oCyIIecTBISATh
MOUCK, 00pabOTKy 1 aHaJIH3
UH(pOpPMAIINU U3 PA3THYHBIX

HCTOYHUKOB H
IPE/ICTaBIATh €€ B
TpedyemoM (opmare ¢
UCIIOJIb30BaHUEM
WH(POPMALMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTUI

npoueccoB U IMPUMCHACT

OCHOBHBIC 3aKOHBI XMMHUH

9JIEMEHTHI U UX COEIMHEHUs, 00lue
3aKOHOMEPHOCTH IIPOTEKAHUS
XMMHMYECKHX PEaKLHH, XUMUYECKYIO
TEPMOJUHAMUKY u KUHETHKY,
SHEPIreTUKY XUMHYECKHX IIPOLECCOB
U dbazoBoe paBHOBECHE,
PEAKLMOHHYIO CHOCOOHOCTH BEIIECTB,
XUMHAYECKHH, PU3UKO-XUMUYESCKHIA U
(bu3nueckuil aHaIN3.
Ymern:

- TONb30BaThCs  TabnMMLIAMH |
CIPAaBOYHUKAMH; BBIOMpPATh METOJIbI
aHaJIM3a XMMHYECKUX DJIEMEHTOB B
MIPUPOJHBIX CPENAX.

Biaagern:

-METOJJaMH IOCTPOCHUS XUMUYECKUX
MoJeIen

pu pelIeHnn

IIPOU3BOJCTBCHHBIX 3a/a4.




4. O0beM IMCUMILVIMHBI M BUABI y4e0HOI1 padoThI

Taoauna 2
Bcero CemecTpsl
Buj yue6Ho0ii paGoThI 4acos/ 3a4.e/1. (01010) 300
(010110 30 1 1 2

KounrakTHasi pa6orta (Bcero) 66/1,8 | 20/0,5 |34/1,0 | 32/1,0 | 10/0,3 10/0,3
B tom uncine:
Jlexun 33/0,9 |12/0,3 |17/0,5 | 16/0,4 | 6/0,11 6/0,11
[IpakTHyecKue 3aHsATHS
JlaGopaTopHbIe 3aHATHS 33/0,9 |8/0,22 |17/0,5|16/0,4 | 4/0,11 4/0,11
CamocrosiTesibHasi padoTa (BCero) 114/3,2 | 160/4,4 | 38/1,1 | 76/2,0 | 62/1,7 | 98/2,7
B toMm uncne:
PacuetrHO-Tpaduueckre paboThI 34/0,9 |52/1.4 | 12/0,3 | 22/0,5 | 26/0,7 | 26/0,7
U (unu) opyaue 6uowvi
CamMoCmosmenbHol pabomal:
Hozroroska K mpakTHicCKiM 30/0,8 | 54/1,5 |12/0,3 | 18/0,5 | 18/0,5 | 36/1,0
3aHATHIM
[ToaroroBka K 3a4eTy
IToaroroBka K 3K3aMeHy 50/1,4 | 54/1.4 | 14/0,4 | 36/1,0 | 18/0,5 | 36/1,0
KonTpoib 36 9 36 9
Buja orueTrHoOCTH IK3. IK3. IK3. IK3. IK3. IK3.
Obmas BCEI'O B yacax 180 180 72 108 72 108
TPYA0EMKOCTH BCEI'O

3a4YeTHBIX 5 5 2 2 3
JMCIUILINHBI

eIHHHUIIAX




5. Coaep:xanue TUCHUIINHBI

5.1. Pa3aeasl AMCHUIVINHLI M BUALI 3aHATHHA

Taoauna 3
Yacel Hace Yacel
Ne HaumenoBanue pasjaeina JeKIHOHHEIX (“J;;‘;;‘;‘;:::‘;‘) 126OPATOPHEIX Bcero
n/n JUCHMILIMHBI 110 ceMecTpaMm SaHsITHH 3aHsITHI SaHsTHH 4acoB
IlepBblii cemecTp
CrpoeHue BeliecTsa.
1 DNeKTpOHHAas CTPYKTypa aToMa 9 - 9 18
Bakueinme xiaccrwl 1
2 HOMEHKJIaTypa 8 - 8 16
HEOPraHUYECKHX BEIECTB
Bcero: 17 17 34
Bropoii cemecTp
PactBopsI
3 Teopus 3NEKTPOIUTUYECKON 6 - 6 12
TUCCOIMALINU
OKUCIIUTEIIBHO —
4 BOCCTAHOBUTEJIbHBIE PEAKIIUU 6 6 12
XUMHUS DJIEMEHTOB U UX
5 COeIMHEeHU 4 4 8
Bcero. 16 16 32
HTroro: 33 - 33 66




5.2. JleknuMoHHBIE 3aHATUSA

Taoaunna 4

n/n

JUCHHUILIHHBI

HaumenoBaHue pa3jaeiia

Conep:xanue pasaesa

1 cemec

P

Crpoenue BelecTsa

Ctpoenne aTtoma. DJIEKTPOHHOE CTPOCHHE
aroMma. IIpencraBiieHne O KOPIYCKYJISIPHO -
BOJIHOBOM Tyaln3me MUKPOYACTHIL
(a7eKkTpoH — yactuia u BojHa). KBaHTOBBIE
yucna (rIaBHOE, OpOUTAIBHOE, MarHUTHOEC,
CIIMHOBOE). ATOMHBICOPOUTAHUS-, p-, d- U f-
TUIA. DHEPreTUYECKUe YPOBHU 3JIEKTPOHOB
B OJIHOBJIEKTPOHHOM W MHOTO3JIEKTPOHHOM
aromax. [Ipuniun Ilaynu, npasuino XyHna,

IPUHIUI HAWMEHBIIEW DJHEPruM — Kak
OCHOBa nopsiIKa 3aIMOJTHEHUS
aTOMHBIXOpOUTAJIEH. OcHoBHOE u

BO30Y)KJICHHbIE COCTOSHUSI 3JEKTPOHOB B
atome. [leproanueckass cucrteMa 3JIEMEHTOB
.. Meunneneesa. Ilepuoandeckuil 3aKoH.
3aBUCHUMOCTh CBOMCTB 3JIEMEHTOB OT HX
II0JIOXKEHUS B IIEPUOJAUYECKON CUCTEME.
Xumunyeckasi cBA3b.OCHOBHbBIE THUIBI U
XapaKTEepUCTHUKU CBsA3U. KoBaneHTHas CBA3b:
METOJl BAJICHTHBIX CBSI3€H, THOpUaM3aLs,
CTPOEHHE U CBOMCTBA NPOCTEUILINX MOJIEKYI.
HoHnHas n MeTayumdeckas CBA3b.
MexMoneKyIspHbIe cBsa3u. Bonpoponnas
cBs3b. Cunbl Ban-nep-Baanbsca. Arperatnoe
cocTosiHue BeuecTB. Kprcrasmibl

PactBopsl

PactBopbl. OOmias xapaktepuctuka. Turbl
JHcTiepcHbIX cucTeM. CriocoObl BBIpaKEHUS
cocTaBa pacTBOpoB. PacTBopeHue Kak

(U3NKO-XUMHUYECKUI nporecc.
Paz6aBnenHsle, KOHILIEHTPUPOBAHHBIE,
HEHaCBILICHHBIE, HaCBILLEHHBIE u

MIEPECHIIIEHHBIE PacTBOPHI. PacTBOPUMOCTS.
BnusiHue npupoasl CBS3U B BEIIECTBE U B
pacTBOPUTEIIE HA PACTBOPUMOCTb. PacTBOpHI
HEVIEKTPOJINTOB




Teopust 37EKTPOIUTUYECKOMN
JUCCOLMALIUU

QHGKTpOHI/ITI/I‘-ICCKa}I JaUucconualius.
CwibHBIC M ci1a0Oble AIeKTposuThl. MoHHBIE
paBHOBecHsT B pacTtBopax. PacTBopsl
anekTposuToB.  CuiapHble W ciia0Oble
a1ekTposuThl.  CTeneHb  JIUCCOIMAIUU.
Koncranta  nmuccomumanuu — (MOHHM3AIUN)
KHCJIOT ¥ OCHOBaHHH

2 cemecTp

OKHCIUTEIIFHO —BOCCTAaHOBUTEIBHEIC
p€aKnuu

I'maponus coneii. MonHoe mnpousBeneHue
Bozbl. Bomopoauslii mokazatenb. OOMEHHbBIS
peakuuu B BOAHBIX pacTBopax. KuciorHo-
OCHOBHBIE CBOWCTBAa COEIMHEHUHN (TEopHs
3JEKTPOJIUTUYECKON JUCCOLIUAINN).
[IpousBenenne pacTBOPUMOCTHU. Y CIIOBUS
OCAXKJEHUSI M  PACTBOPEHMS]  OCAJIKOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHUCJIEHUE, BOCCTaHOBJICHHE. Turnel
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB: MEXMOJIEKYJISIPHBIE,
BHYTPHUMOJICKYJISIPHBIE,
JUCITPONIOPLIUOHUPOBAHUE. CocraBneHue
ypaBHEHUH OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUA METOAaMH
JJIEKTPOHHOTO OajaHca | TOJypeaKIiuil
(MOHHO-2JIEKTPOHHBIA ~ MeTon). BnusHue
KUCJIOTHOCTH  CpeAbl  HAa  MPOAYKTHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii




OnexTpoxumuueckue mnpoueccsl. Kopposus
METAUIOB M CIUIABOB:  XMMHYECKasd,
DJIEKTPOXUMHUYECKAS. Bonoponnas u
KucnopoaHas  aenonspuzainuu.  CriocoOsl
3allMTBl  OT  KOPPO3UHU.  DJIEKTPOJIU3
pacijiaBoB u BOJIHBIX pacTBOpOB
ANEKTPOIUTOB. 3aKkoHbl Papajes.

OO0Omme CcBOMCTBA METAJUIOB U HX
coequHeHuil.  OOmasgs  xapakTepUCTHKA
METaJIOB. Meramnyeckas CBSI3b.
3aBUCHUMOCTb CBOMCTB METaNIOB OT HX
IOJIOXKEHU B MEPUOJUYECKON cucreme

XUMHUS 3JIEMEHTOB U X COSAMHCHUM anemenToB [[.M. Menneneera. HaxoxaeHue

METAJJIOB B IpUpoae. MuHepaisl U pyzbl.
Knaccugukanus MHUHEPAJOB.
[IpombllIEeHHBIE  CIIOCOOBI  MOJYyYEHHMS
METAJIJIOB: MIAPOMETAILITYPrU4eCKUH,
TUAPOMETAIUTY PTHUECKUM,
NEKTPOMETAIUTYprudeckuii. dusnyeckue u
XUMUYECKHE  CBOMCTBA  MeTauioB. Ux
OTHOILIEHHUE K HEMETAJLIAM, BOJE, 1IEI04aM,
KHCJIOTaM, CMECSIM KHCIOT. [3MeHeHue
KHCJIOTHO-OCHOBHBIX U OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB Ba)XKHEHIIUX
COEMHEHUI METAJUIOB

5.3. JlabopaTopHbIe 3aHATUA

W HOMCHKJIATypa
HCOPTaHNYCCKUX
BCIICCTB

Tabuauua S
Ne HaumenoBanue Coaep:xanue
n/n JIa00PATOPHBIX pasaena
1 3aHATHH
IlepBblii cemecTp
1 BBoaHoe 3aHsTHE [TpaBuia paboThl B XMMUYECKOH JJaOOpaTOpUH
2 DJIeKTPOHHOE CTpoeHHe aroMa. KBaHTOBbIE umcia. ATOMHBIE
opburanu s- p-, d- u - Tuna. SHepreTuyeckrue ypoBHH 3JIEKTPOHOB.
ITpunnun [Taynu, npaBuino XyH1a, IPUHIUIT HAUMEHbIIEH YHEPTUU
Crpoenue atoma | KaK OCHOBA ITOPsI/IKA 3aMl0JTHEHNS aTOMHbIXopOuTaneil. OCHOBHOE
1 BO30Y:KJIEHHBIE COCTOSIHUSI AJIEKTPOHOB B arome. [lepuoanueckas
cucreMa siieMeHToB [[.M. Menneneesa. Ilepuonnueckuil 3aKoH.
3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT MX IIOJIOXKEHUS B
MIEPUOIUYECKON CUCTEME.
3 Baxwneimue knaccel | Oxenapl. Mx xapaktep u cBoiictBa. OCHOBHBIE U amM(oOTEpHbIE

TUAPOKCHUIBI M UX CBOMCTBA. KHCIOTHI: HOMEHKIIATypa, CBOIMCTBA.
Comu: TUITIBI U CBOUCTBA.

Bropoii cemecTp




Onektponutuueckas | loHHbIE paBHOBeCHSI B pacTBOpax. PacTBOpBI 3JIEKTPOJUTOB.
JIUCCOLAALNS CwibHble M cla0ble  DJIEKTpOdAUThL.. CTENeHb IUCCOIHAIUH.

Koncranta nuccornuanuu (MOHMU3AIMU) KUCJIOT W OCHOBaHUM.
KommiekcHble COCTUHCHHS. IloBenenue KOMIIJICKCHBIX
COEIMHEHUN B BOJHBIX PacTBOpax. Y CTOMYMBOCTb KOMIUIEKCHBIX
COEJIMHEHMH B BOJIHBIX pacTBOpax. KoHCcTaHTa HECTOMKOCTH.

5 I'mpponus conent HNonnoe mpowusBeneHue BOJbl. BoJopoaHslli  MOKa3ares.
OOMeHHBIE peakuMM B BOJHBIX pacTBopax. IlpousBenenue
pPacTBOPUMOCTH. Y CJIOBHS OCAXK/ICHUS U PACTBOPEHHUSI OCAJ/IKOB.

6 OKuciuTeNnbHO- Tunst OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX IIPOLIECCOB:
BOCCTAHOBUTEJbHBIE | MEXMOJIEKYJISPHBIE, BHYTPUMOJIEKYJISIPHBIE,
peakuuu JUCTIPOIIOPLUOHUPOBAHME. CocraBienune ypaBHEHHH

OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuit METOIaMHU
AJIEKTPOHHOI0 OajaHca M MOJypeakuuil (MOHHO-3JIEKTPOHHBIN
METOJI).

5.4. IlpakTnyeckue 3aHATUSA (CEMUHAPBI) - HE NPEOyCMOMPEHbl

6. CamocrosiTeibHass padoTa CTyI€HTOB IO AUCIHUILINHE

CamocTosTenbHOE N3yUeHHne TeopeTnueckoro Marepuana (814uac). Mcnonp3yrorcs

KOHCTEKTHI JIEKIIUI U peKOMEHTyeMasl InTeparypa.

6.1. Temsl pedepaTos:

1.

ATOMHBIE ¥ HOHHBIE PAINYCHhI, JIEKTPOOTPULIATEILHOCTD, TMOTCHIUAI
(?HEpPrHUs) HOHU3ALUH, CPOJCTBO K JIEKTPOHY U MEPUOAUIHOCTh UX
VU3MEHEHUS I PA3JIMYHBIX DJIEMEHTOB.

Knaccel HeopraHnueckux coeIMHEHUI.

HomeHnknatypa KOMIUIEKCHBIX COEIUHEHHM.

OHTanbusa 00pa3oBaHus. DHTPOIUUHBINA U YHTAIBIIUUHBIN (DAaKTOPBI IPU
ONPEAECTICHUM HAINPABJICHUS] XUMAYECKUX PEAKIIHH.

CkopocTh XUMUYECKHUX peakiuii. DakTopbl, BIUSIOIINE HA CKOPOCTb.
[IpousBeaeHrEe paCTBOPUMOCTH. Y CJIOBUS OCAXKICHUS U PACTBOPECHUS
OCaJKOB.

THIIBI OKUCTUTEIBHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB:
MEKMOJIEKYJIIPHBIC, BHYTPUMOJICKYJISIPHBIE, JUCTIPOIIOPIHMOHUPOBAHHUE.
Crioco0pbl 3aIUTHl METAJIIOB OT KOppo3un. 3akoHbl dapases.
PacnipocTpaneHne METauioB B MPUPOJI€ U TPOMBIIIIEHHBIE CIIOCOOBI X

IMOJIYUYCHM.




[ToaroToBka k mabopaTopHbiM paboTam. JlabopaTopHas paboTa COCTOUT U3 JBYX
yacTeil — TEOPEeTUYEeCKON M IKcrnepuMeHTanbHol. K akcnepruMeHTanbHOW YacTH
CTYJIEHT JIOITyCKAETCs MOCIE OCBOEHUSI TEOPETUUYECKOTr0 MaTepuaa, BbIIOJHEHUS
JIOMAIIHEeTO 3aJjaHusl U coOece/IoOBaHusl C MperojaBaTeieM B HHIAUBHUIYaJIbHOM
nopsiike. /{1 BBIMOMHEHUS TOMAIIHETO 3aJaHusl, Ha IEPBOM 3aHSATHUHU, CTYIECHTHI
MOJIy4aroT HOMEp BapraHTa, IPUCBOEHHBIN CTYIEHTY Ha BeCh ceMecTp. JlomaniHee
3a/laHi€ BBINIOJIHAETCS B TETPaJd. DKCHEpUMEHTANIbHAs 4acTh O(opmIIsieTcsl B
nabopatopHoM kypHase. Mcmonp3yeTcsi KOHCHEKT JIEKIHM, peKoMeHayemas

auTeparypa.

6.2. YuebHo-MeToin4ecKoe 1 HHPOpMALIMOHHOE 0OecIiedeHne
CaMOCTOSATENbHON pabOThI

Jlureparypa:

1 Bbontpomerok B.B. O6mas xumust [ DneKTpoHHBIH pecypc]: yueOHoe mocodue/
bontpomerok B.B.— DnekTpoH. TekcTOBBIE NaHHbIe.— MuHCK: Bpinmiimas mkona,
2012.— 624 c.— Pexum nocryna: http://www.iprbookshop.ru/20236.html.— 3bC
«IPRbooks»

2 bontpomerok B.B. O6mas xumus [DneKTpoHHbIH pecypc]: mocobue A NOArOTOBKU K
[EHTPAIM30BaHHOMY TecTupoBaHuo/ bontpomerok B.B.— DnekTpoH. TekcTOBBIE
nanubie.— Munck: TerpaCuctemc, 2012.— 191 c.— Pexxum nocryma:
http://www.iprbookshop.ru/28157.html.— 3BC «IPRbooks»

3 AmnapneB A.W. O6mas xumusi. COOpHUK 3a/laHui C IpUMEPAMU peleHU i
[DnexkTpoHHbIH pecypc]: yuebHoe mocodue/ Anmapues A.U., Aponuna JI.LU.—
DneKTpoH. TeKCToBbIE NaHHble.— HoBocuOupck: HoBocubupckuii rocyaapcTBEHHBIN
TeXHUYecKui yausepceutet, 2013.— 119 c.— Pexum gocryna:
http://www.iprbookshop.ru/44673.html.— 3BC «IPRbooks»

4 Ao6pambraeBa H.JIL. [Ipaktukym mo ob1ieit xumuu [ DIeKTPOHHBIN pecypc]: yueOHoe
nocobue/ AGpamerueBa H.JI., AsueBa JI.M., Apxanrenbckas O.B.— DnekTpoH.
TEKCTOBbIE JJaHHbIe.— MoCKBa: MOCKOBCKHI rocy1apCTBEHHBIN YHUBEPCUTET UMEHU
M.B. JlomonocoBa, 2005.— 336 c.— Pexum nocryna:
http://www.iprbookshop.ru/13106.html.— 3BC «IPRbooks»

5 Tuxonos I'.I1. O6mas xumus. Yacts I [DnekTpoHHBIH pecypc]: yuebHOoe mocobue s
CaMOCTOSITENIbHOW MOATOTOBKU CTYAeHTOB/ TuxoHOB I'.I1.— DnekTpoH. TEeKCTOBbIE

naHHble.— MockBa: MOCKOBCKasi TOCyJapCTBEHHAS aKaIeMHs BOJTHOTO TPAHCIIOPTa,




2006.— 192 c.— Pexum pocryna: http://www.iprbookshop.ru/46291.html.— 3BC
«IPRbooks»

Bepounkas H.1. O6mias xumusi « KOMITJIEKCHBIE COSTMHEHUSD [ DIEKTPOHHBIN pecypc]:
MeToaudeckue ykasanwus/ BepOurkas H.1.— DneKTpoH. TeKCTOBBIC TaHHBIC.—
OpenOypr: OpenOyprckuii rocyaapcTBensiii yausepeurtet, ObC ACB, 2005.— 17
c¢.— Pexxum nocryma: http://www.iprbookshop.ru/51602.html.— DBC «IPRbooks»

7.0ueH04YHbIE CPpeaCTBA

7.1. Bonnpochbl K py0e:KHbIM ATTECTANUAM:

I cemecTp

I pyGexnas arrecranus

1.

JlaiiTe omnpeneneHUe NOHATHI: 3JIEMEHT, aToOM, MOJIEKYJa, IPOCTOE U
CIIOKHO€ BemecTBo. llodeMy 4YHMCIO W3BECTHBIX IIPOCTBIX BELIECTB,
MPEBBIIIAET YUCIIO U3BECTHBIX JIEMEHTOB?

PykoBoacTBysce mnpaBuioMm I'yHAa, paclnpenennure Mo SHEPreTHYECKUM
sueKaM dJIEKTPOHBI B CIEAYIOUINX COCTOSHMAX: a) 3p’; 6) 3d°.

B kakoil mocnegoBaTelbHOCTH, COIMVIACHO mpaBwily KileukoBCKOTrO,
IIPOUCXOINUT 3allOJIHEHUE DIIEKTPOHAMH SHEPreTHYECKHX  YpOBHEH U
IIOAYPOBHEN B MHOT'OJJIEKTPOHHBIX aTOMax?

Kakoit u3 mogypoBHelt 3amonnsercs panee: a) 4s unu 3d? 0) 5p wim 4d?
OTBET MOTUBUpPYHITE.

Kakoe mMakcuManbHOE KOJMYECTBO JJIEKTPOHOB MOKET OBITh y aTOMOB Ha
MOCJIEIHEM U IIPEAIIOCIIEIHEM SHEPTETHUECKUX YPOBHSIX?

Kakue 13 npuBeieHHBIX KBAHTOBBIX MOJIyPOBHEH SIBISIOTCS TOCTPOCHHBIMH,
a KaKWe HEJOCTPOEHHBIMU M modeMy: 2s!, 1s%, 2p*, 3d°, 4110, 3d!, 6s!, 3d?,
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JlaiTe COBpeMEHHOE OIpeAcieHue mnepuoauueckoro 3akona JI.U.
MenpeneeBa 1 O0BSICHUTE CTPYKTYPY MEPUOIUUECKON CUCTEMBI.
PykoBoxactBysice mnpaBunom ['yHma, pacnpenenure mno HSHEPreTUYECKHM

sUeiKaM DJIEKTPOHEI B CIIEAYIONINX COCTOSHHUSAX: a) 3p°; 6) 3d°.



9.

Kakoe cocrosHue aroMa Ha3bIBaeTCs HOPpMAaJIbHBIM, B036Y)KI[€HHBIM?

Kakumu cmoco6amMu MOKHO IICPCBECTHU ATOM B B036y}KI[CHHOG cocTosiHuE?

Oo0pasen OniieTa HA PYy0eKHYI0 ATTECTALMIO

buaer

1. Kakoe MakcuMaibHOE YHUCIIO 3JIEKTPOHOB MOKET COJIEPKATh MOyPOBEHb
OopOUTaIbHOE KBAHTOBOE YUCIIO KoToporo L=0.

2. Jlis atoma 3JieMeHTa ¢ TOpsIAKOBBIM HOMepoM 30 yka3ath:

— COCTaBHTb JEKTPOHHYIO U 3JIEKTPOHHO-IpaPUUECcKyt0 (hOPMYJIbL;

3. CtpykTypa BaJEHTHOIO »3JEKTPOHHOIO CJIOS BbIpaxkaeTcss Gopmysion
2s*2p!. OmnpenenuTs NOPAAKOBBIM HOMEP, HA3BAHME M DJIEKTPOHHOE
CEMENCTBO ATOrO JIEMEHTA.

4. Kak U3MEHSIOTCA METAJUNIMYECKUE CBOMCTBA 3JIEMEHTOB B TJIABHBIX

IMOATpYIIIIax € poCTOM 3apsiaaa ;mpa?

II pyOesxknast arrecraums:

1.
2.

Urto Ha3biBaeTcs okcuioM? Ha kakue TUIbI AENSITCS OKCUIBI?

Hanumure xumuueckue Qopmynbl okcuaoB anementoB Il mepuona
MEPUOJIMYECKON  CUCTEMBI, YYHUTHIBasl MaKCUMAJIbHYIO  BaJICHTHOCTh
aneMeHToB. HazoBuTte okcuapbl.

Kakue u3 ykazaHHBIX HUKE OKCUIOB SBIISIIOTCS OCHOBHBIMU, KUCIIOTHBIMU U
amporepupiMu? a) CrOs, Li,O, ZnO, Mn,07, P,0Os, FeO, BeO; 6) CrO, Cr,0s,
Si0,, BaO, PbO, B,0; N;Os. CocraBbre Trpaduyeckue (HOpMYyIIbI
OTMEUYEHHBIX OKCHUJIOB.

Hamumure ¢GopMynbl OKCHIIOB, KOTOpPHIE MOTYT OBITh TOJYYEHBI TPHU
pazyioKeHUH cepHoi, pocPopHON, KPEMHUEBOUM KUCIIOT; THAPOKCUIOB: MEIU
(IT) u xxene3a (II1); kapOonara kanbIys, pocdaTa Maraus.

C KaKuUMU U3 MEPEUUCIICHHBIX HUXKE OKCHJIOB MOXKET B3aUMO/ICHCTBOBATD: Q)
ruApoKcu HaTpus; 0) okcua kaiwius. P,Os, BeO, K,0O, Al,Os, CO,, ZnO.

Hanmmmre ypaBHEHUS peakui ¥ Ha30BUTE ITPOAYKTHI PEAKLUN.



6. C KakKMMU U3 NEPEUNUCICHHBIX HUYKE OKCUIOB MOKET B3aMMOJIECTBOBATh: Q)
cepHas kuciota; 0) dochopusiii anruapua. BeO, CrOs;, MgO, Al,O3, N,O:s.
Hanummre ypaBHEHUS peakui ¥ Ha30BUTE ITPOIYKTHI PEAKLUN.

7. Kakue coenuHeHUsi Ha3bIBAIOTCA TUAPOKCHAAMHM, U Ha KaKhe€ THUIbI OHU
nensites? puBeaure npuMepsl.

8. Kakune coenumHenus Ha3biBaroTCs Kuciotamu? Ha kakue rpynmsl JensiTcs
KHCIIOTBI: ) TIO COCTaBy; 0) M0 OCHOBHOCTH. [IpuBeanTe npumMepsl.

9. CocrtaBbTe (POPMYIIBI KHCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM OKcuaam: SOs,
Si0,, As,Os, P,Os, CLLO;, CrOs;, As,Os;, CO,. Ha3oBure 3T KHCIIOTHI,

YKaXKHUTC UX OCHOBHOCTDb U COCTABBTC Fpa(l)I/ILIeCKI/IC q)OpMYJIBI OTHUX KHCJIOT.

Oo0pasen OniieTa HA PYy0eKHYI0 ATTECTANMIO

buner

1. Hanumure QopMysbl OKCHIAOB S- U P-3JIEMEHTOB IIATOrO IEpUojaa
MEPUOANYECKON CHCTEMBbI, YUUTHIBAsI MX BBICHIYI0 BAJICHTHOCTb. Y Ka)KUTE
XUMHUUYECKU XapaKTep OKCHUJIOB.

2. Hanummure a)ais kucioT H3PO4 1 HC1O3 Bo3MOXKHBIE KUCTOTHBIE OCTATKH U
dhopMyJIBI COOTBETCTBYIONTUX OKCHUIOB; 0) 1y1st ocHoBanuii NaOH u Fe(OH),
BO3MOYKHbIE OCHOBHBIE€ OCTaTKU U (POPMYJIbI COOTBETCTBYIOLIMX OKCHJIOB; B)
rpadpuueckue popmyisl H;POsu Fe(OH),.

3. 3anummTe ypaBHeHUs peakiui B3aumojeinctBus amdorepHoro Cr(OH)sc
pacTBOpaMu a) TUAPOKCUJIA HATPHUS; O) CONTHONU KUCIIOTHI.

4. C kakuMM U3 MEPEUUCICHHBIX BEIIECTB MOXKET pearupoBaTh OKCHUJI MAarHUS:
OKCHJ KaJibIlHs, Boja, pocdopHas kucioTa, okcun xjopa (VII), runpoxcuy
KaJIisl, HUTpAT IMHKA. 3aluIINTe YPaBHEHHUS BO3MOXKHBIX peaKIuid Hu

HAIMUIHATC IIPOAYKTBI peaKHHﬁ.



7.2. Bonpocsl K 3K3aMeHy

1. Kakue KBaHTOBBIE 4YHCIIA XAPAKTEPU3YIOT DHEPrETUYECKOE COCTOSHUE
AJIEKTPOHA B aTOME, M KAKOB UX (PM3UUYECKUI CMBICIT?

2. Kakue 3HayeHuss MOTYT MPUHUMATH: a) TJABHOE KBAHTOBOE YMUCIO; O)
OpOMTANPHOE KBAHTOBOE WYHCIIO; B) MAarHUTHOEC KBAHTOBOE YHCIIO; )
CIIMHOBOE KBaHTOBOE YMCI0? UTO ONpeNessatoT B aTOME KBAaHTOBbIE yncia?

3. Uro Ha3bIBaeTCs SJCKTPOHHBIM OOJaKoM, aTOMHOUN opOutanpio? Kakyro
dbopmy umeer  s-, p-, d- aTomHBIE OpOUTATH?

4. Kakwue 3JIeKTpOHBI Ha3bIBAIOTCA S-, P-, d-, - 2IeKTpOHAMU 1 KaKOBBI IJIs1 HUX
3HAYCHUS! OPOUTAIBHBIX KBAHTOBBIX YHUCEIN?

5. Kakue 3HaueHusT MOXKET MPUHHMATh MArHUTHOE KBAHTOBOE YHCIO MpHU
opOuTanbHOM KBaHTOBOM uucie: 1 = 2,3,4? CKoIbKO SHEPreTUYECKUX STUeeK
Ha JJAHHBIX TOTyPOBHSX ?

6. CKOJIbKO U KaKHe MOJypPOBHU UMEIOTCA HA TPEThEM SHEPTETHUYECKOM YPOBHE?
UeM oTnnyaroTCs JIEKTPOHBI 3TUX MOyPOBHEMN?

7. Chopmynupyiite npunnun [laynu u, pyKOBOACTBYSICh UM, PAacCUUTANUTE
MaKCHUMAJIbHOE YUCIIO 3JIEKTPOHOB HAa TPETHEM IHEPTETUUECKOM YPOBHE.

8. Kakum npuHUOMIAM TOAYUHAECTCA  PACHpECICHUE JJIEKTPOHOB IO
DHEPreTUYECKHUM YPOBHSIM B MHOTORJIEKTPOHHOM artome? B uem wux
CYIIHOCTB?

9. PykoBoacTBysch mpaBwioM ['yHIa, pacrpeneinuTe IO SHEPreTUYeCKUM
sUEKaM DJIEKTPOHLI B CIIEAYIOLINX COCTOSHUAX: a) 3p°; 6) 3d°.

10.B kakoil mOCIENOBATEIBHOCTH, COTJIACHO mpaBwily KileukoBCKOTrO,
MPOUCXOJUT 3aMOJIHEHUE HJIEKTPOHAMHU SHEPreTUYECKUX  YPOBHEH W
MOJAYPOBHEW B MHOT'O3JIEKTPOHHBIX aTOMax?

11.Kakoit u3 momxypoBHel 3amnosiHseTcs paHee: a) 4s wiu 3d? 6) Sp unu 4d?
OTBET MOTUBUPYITE.

12.Kakoe mMakcUMaabHOE KOJUYECTBO AJICKTPOHOB MOXKET OBITh Y aTOMOB Ha

MOCJIETHEM U IIPEAINOCIIEIHEM SHEPIE€THUECKUX YPOBHIX?



13.Kakue U3 nmpuBeIeHHBIX KBAHTOBBIX MMOAYPOBHEH SIBIISIIOTCS JOCTPOEHHBIMU,
a KaKWe HEJOCTPOEHHBIMU M modeMy: 2s!, 1s%, 2p*, 3d°, 4f1°, 3d!°, 6s!, 3d?,
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14.JlaliTe  COBpEeMEHHOE OIpejAeieHrue mnepuoandeckoro 3akoHa J[.U.
MenpeneeBa 1 OOBSICHUTE CTPYKTYPY MEPUOINUECKON CUCTEMBI.

15.CKoAbKO 3JIEKTPOHOB HAXOAMTCS HA BHEIIHEM SHEPIeTHUYECKOM YpPOBHE
aTOMOB JJIEMEHTOB, CTOSIIIMX B HAdalle U B KOHIIE Kaxzaoro nepuona’? Ha
KaKUX MOAYPOBHSIX HAXOSATCS 3TH SJICKTPOHBI?

16./laiiTe onpeneneHue NOHATUN: «IIEPUOI», «TPYIIIa», KIIOATPYIIIA» ¢ TOUKU
3pEeHUsI CTPOCHUS aTOMa.

17.Y9T1o 03HayaeT [uisi JAHHOTO aTOMa HOMEP MEPUOIa, HOMEP TPYIIIIbI?

18.Uem 00ycIoBICHO HATMYKE TOATPYIIN B Ieprogudeckoi cucreme? CKOJIBKO
U KaKUX OHJICKTPOHOB HAXOJWUTCS HA BHEIIHEM JHEPreTUYeCKOM YpPOBHE
AJIEMEHTOB: a) yriiepoaa u tutana (IV); 6) mapranma u xsopa (VII)?

19.1Touemy nepBbIii IEPUO]T COCTOUT JIMIIb U3 ABYX 3JIEMEHTOB?

20.Ha kakue 3JEKTPOHHBIE CEMEWCTBA ACIATCS DJIEMEHTHI MO 3aMOJHEHUIO
HSHEPreTUYECKUX MOAYpPOBHEN? KakuMm 3]IeMEHTOM HAYMHAKOTCS, U KaKHUM
3aKaHYMBAIOTCS IEPUOJIBI?

21.CocTaBbTe 3JIEKTPOHHO-CTPYKTYpHbIE  (OPMYJIBI aTOMOB YETBEPTOIrO
nepuoja: KalblUs, CKaHAUS, XpOMa, JKelie3a, MbIlIbska, aproHa. K kakomy
CEMEUCTBY 2JIEMEHTOB OHU OTHOCSITCS?

22. HazoBUTE 53JIEMEHTBI, Y KOTOPBIX BAJECHTHBIE 3JICKTPOHBI OMUCHIBAIOTCS
dopmynamu: a) 4s%, 4p*; 6) 5s'; B) 3d°, 4s'. B xakom nepuoze, rpymre,

23. Kakoil u3 3JIEMEHTOB SIBJIIETCA CaMbIM CHJIbHBIM BOCCTAHOBUTEIEM?
CaMbIM CUJIBHBIM OKUCIIUTENIEM?

24. OObscHHUTE, MOYEMYy pa3iM4he B CBOMCTBAX XpoMa M CEphl, Xjopa M

Maprainga BCEJIHNKO JJI1 HHU3KHUX CTEIECHEH OKHCJICHMS M HE3HAUYMTEIIHLHO JIIA

BBICIIINX?

25.9to Ha3piBaeTca okcuaoM? Ha kakue THIBI IETITCST OKCUIBI?



26.Hamumre xumuueckue GopMynbsl okcuaoB sieMeHtoB Il mepuoma
MEPUOANYECKON  CHCTEMBI, YUYWTHIBASI MAaKCUMAJIBHYK0  BaJICHTHOCTb
anemMeHToB. HazoBuTe okcuapl.

27.Kakue u3 yKa3aHHBIX HUKE OKCHUJIOB SIBIIIFOTCSI OCHOBHBIMU, KUCJIOTHBIMH U
ampotepasiMu? a) CrOs, Li,0O, ZnO, Mn,07, P,0s, FeO, BeO; 6) CrO, Cr,0s3,
Si0,, BaO, PbO, B,0; N,Os. CocraBbTe Tpaduueckue HOPMyJIbI
OTMEYEHHBIX OKCUOB.

28.Hamummre (opMmynbl OKCHAOB, KOTOPbIE MOTYT OBITh TOJIYUYEHBI MPH
Pa3oXXeHUH cepHOi, PocPopHOIl, KPEMHUEBOU KUCIIOT; THIPOKCUIOB: MEIU
(IT) u xxene3a (II1); kapOonara kanbIys, pocdaTa Marausl.

29.C xaKuMU U3 MEPEUYMCICHHBIX HUKE OKCUIOB MOKET B3aUMOJIECTBOBATH: a)
ruApokcu Hatpus; 0) okcun kanbius. P,Os, BeO, K,0, Al,O3, CO,, ZnO?
Hanummre ypaBHEHUS peakiui ¥ Ha30BUTE ITPOSYKTHI PEAKIUN.

30.C kakuMu U3 MEPEUNCICHHBIX HUXKE OKCUJIOB MOXKET B3aUMO/ICHCTBOBATD: A)
cepHas kuciota; 0) ¢ochopnsiii anruapua. BeO, CrOs;, MgO, Al,Os, N>Os.
Hanummvre ypaBHEHUS peakiui ¥ Ha30BUTE MTPOIYKThI PEAKIUN.

31.Kakue coeqMHEHHs] HA3bIBAIOTCS TUAPOKCUIAMH, U Ha KAKHE THUIIBl OHU
nensarca? [IlpuBenure mpuMepsl.

32.Kakue coennHeHUs Ha3bIBalOTCs Kucinoramu? Ha kakue rpynmsl AensTcs
KHCIIOTBI: ) TIO COCTaBy; 0) M0 OCHOBHOCTH. [IpuBeanTe nmpumMepsl.

33.CocraBbTe POPMYIIBI KUCIIOT, COOTBETCTBYIOIIUM KUCIOTHBIM OKcusiaMm: SOs,
Si0,, As,Os, P,Os, CLO;, CrOs, As,Os;, CO,. Ha3oBure 3T KHUCIIOTHI,
YKaKUTE UX OCHOBHOCTh M COCTaBbTE rpadudeckue GOpMyJIbl 3TUX KUCIOT.

34 Hanumure GopMyJibl CASAYIONUX KUCIOT: a) KPEMHHEBOM; 0) a30THOM; B)
optodochopHOIi; T) OPTOMBIIILIKOBOM; 1) XPOMOBOM; ) CEPOBOJIOPOIHOM;
3) OpOMOBOJOPOIHOM; M) XJOPHOWU. YKaKUTE BO3MOXKHBIC KHCIOTHBIC
OCTaTKU COOTBETCTBYIOIINUX KHUCIIOT.

35.Haszosute anmnonsl kucnor: a) HCO;-, H,PO,, PO,*, POs*; 6) SO4*, HSOy,
SO32', CIl; B) Sz', HS-, HSO5", HPO42-; F) HSi105, CO32', Br, CI'O42-; I[) NOs,
NO;, HAsO4*, AsO4>; x) Br, CH;COO, AlOs*, ZnO,*.



36.C kakuMU M3 TIEPEUYNCIICHHBIX HIKE BEIIECTB MOXET B3aUMOJICHCTBOBAThH
dbochopuas kuciora: As,Os, BaCl,, H,SOs, NaOH, H,0? Hanwummwre
ypaBHEHUS PEaKIii ¥ HA30BUTE MPOTYKTHI PEAKITHH.

37.Yto Ha3bIBa€TCS OCHOBAHHWEM M UTO Takoe mesous? [IpuBeauTe mpumepsl.

38.HazoBute cnemyronue ocHoanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)4; 6)
Al(OH);, TIOH, Sn(OH)4, Mn(OH),; B) CuOH, Fe(OH),, Fe(OH);, Mn(OH),.

VYKaxuTe UX KHCIOTHOCTh U BO3MOXKHBIE OCHOBHBIE OCTaTKU. COCTaBbTE
rpaduueckue GopMyIibl OTMEUEHHBIX OCHOBAHUH.

39.Hanummre ¢opMyiibl OCHOBAaHUW, KOTOPBIM COOTBETCTBYIOT KAaTHOHBI: Q)
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);", AIOH*".

40.KakuMu crnoco0aMy MOXHO MOJYYUTh PAacTBOPUMOE B BOJIE OCHOBaHUE?
[TpuBenuTe ypaBHEHUS PEaAKIIHH.

41.Hannmwure ypaBHEHHMS pEaKUWHd NOJYYEHHs HEPACTBOPUMBIX B BOJE
ruapokcuoB neictBueM KOH Ha comu: MgCl,, Alx(SO4);, Cr(NO3)s, FeSOs,

SnCl,; Kakue u3 nosy4eHHbIX THIPOKCUAOB SIBISIOTCS aMPOTEPHBIMU?

42.onummre YPaBHEHUS CHELYIOLINX pEaKLnil:
a) Cu(OH), + HNO3_’ 0) NaOH + 86:
B) KOH + ALOs— r) KOH + Al(OB);
1) NaOH + NiSOz>

HazoBute NpoayKThl peaKiuu.
43.Kakue ruapoKcuabl Ha3biBatoTCs amboTepHbpiMu? [IpuBeauTe mpumepsl.
44 Hanumute ypaBHEHUSI PEAKIUN B3aMMOJEUCTBUS THAPOKCUAA Kalausl H

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

Oo0pa3zen 3x3aMeHALIMOHHOI0 OUJIeTa

TI'POSHEHCKHU I'OCYJAPCTBEHHBIN HE®TSIHOM
TEXHUYECKUHA YHUBEPCUTET

HMucrutyT HepTH M rasa
BUJIET Nel



JAucounimna: «XHUMHUA»
CnenuanbHoctb: 13.03.01 Cemectp: 1
1. [l atoma sneMeHTa ¢ MOPSAAKOBBIM HoOMepoM 20 yKas3aTh:
— mnonoxenue B I[leproauueckoil cucteMe 3IeMeHTOB (NIepuo, rpyrna,
MOArPYIINA);
— COCTaBUTb DJICKTPOHHYIO U JIEKTPOHHO-TpaduuecKyto GopMyIbl;
— ONpeIeIuTh CBOMCTBO (METaJllI, HEMETaJL);
— Ha3BaTh BAJICHTHBIC 3JICKTPOHBIL;
— yKazaThb BaJICHTHOCTH 3TOT'0 3JIEMEHTa B HOPMAJIbHOM U BO30YKJICHHOM
COCTOSIHUH;
— YHCJIO MPOTOHOB, HEUTPOHOB, IJIEKTPOHOB.
2. C KakuMHU M3 TIEPEUUCIICHHBIX BEIIECTB MOXET PEearupoBaTh OKCHJ KaJbIIHS:
okcul Oapusi, Boja, pocdopnas kucnota, okcun xyopa (VII), rugpokcun kamus,
HUTpPAT [IMHKA. 3aIUIIATE YPaBHEHUS BO3MOKHBIX PEAKIINN U HAITUIITUTE MTPOTYKTHI
pEaKIui.
3. 3anummTe ypaBHEHHUs peakuui B3aumojaecTBus amporepHoro Zn(OH),c
pacTBOpaMH a) THUAPOKCHIA HATPHs; 0) COITHON KHUCITOTHI.

«YTBEPXIAIO»
« » 202 2. 3as. kagheopoti

Bomnpocsl k py0e:xxHoii aTTeCTAIIUN:
II cemecTp
I pyGe:xnas arrecranus
1. 3anummuTe ypaBHEHUS PeaKIUid B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOM
BH/JIE, IPOTEKAOIIUX B BOJHBIX PACTBOPAX MEKIY CIECAYIOIINMU
BemectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3),8) NaClO u HNO;.
2. CocraBbTe MOJICKYJISIPHBIE YPABHEHUS PEAKIUi, KOTOPHIM COOTBETCTBYIOT

CJIEAYIOIIUE NOHHO-MOJICKYJISIPHBIE YPABHEHUS:

a) 8032' +2H"=S0O, + H,0O
6) ZnOH" + H" = Zn*" + H,0O

3. Omnpenenute cpeay pacTBopoB (Kuciasi, HEUTpaabHas, ocHOBHas) U pH (>7,
= 7, <7) caegyrouux coneil: FeSO4, NaSO3,Na,SO4, FeSOs;. Hanummre

BO3MOYKHBIE YPaBHEHHUS PEAKIIMIA TUAPOIN3a COJICH.



4. CocTtaBbT€ YypaBHEHHUS THUAPOIN3a, MPOUCXOMSIIET0 MNPU CMEIIMBAHUU
pactBopoB KoS u CrCls. Kaxpmas w3 B3STBIX COJIeH THAPOIU3YETCS
HEOOPaTUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX COJICH.

5. MoryT 11 NpoOUCXOJUTh OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIEC PEaKIIUU
Mexay cienyrommmu Bemecrsamu: HoS u HI, H,S u H,SO3, H,SOs n
HC104?

6. YpaBHSITE peakilio METOJIOM AJIEKTPOHHOTO OasiaHca:

P+ HIO3 + HQO — H3PO4 + HI

7. 3anuimmTe BO3MOXKHBIC YPaBHEHHS pPEaKIMii B3aUMOJCHCTBUS METAJIJIOB: a)
Zn, 0) Cu B) Na, ¢ pactBopamu caeayromux Bemects H,O, NaOH, HSO4 pass,
H2$O4 KOHII» HCI, HNO3, FeSO4.

Oo0Opa3zen OnJieTa Ha pyOeKHYIO ATTECTALUIO

buaer
1. 3amuimmTe ypaBHEHUS PEAKIMA B MOJIEKYISIPHOM U HOHHO-MOJIEKYJISIPHOM
BH/IC, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKTY CICIYIOMNMU
BemectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3),8) NaClO u HNO;.
2. CocTaBbTe MOJICKYJIIPHBIC YPAaBHEHUS PEAKIIUA, KOTOPBIM COOTBETCTBYIOT
CJIETYIONTHE NMOHHO-MOJICKYJISPHBIC YPAaBHCHUS:

a) SO;* +2H" = SO, + H,O

6) ZnOH" + H" = Zn*" + H,0O

II pyOe:xknasi aTrecTanus:

1. 3amummTe ypaBHEHHUS PEaKIMi B MOJCKYISIPHOM W HOHHO-MOJICKYJISIPHOM
BU/IC, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKIY CICAYIOMUMU
BemectBaMu: a) HCI u NaOH 6) Na,S u Pb(NOs),8) NaClO u HNO:s.

2. CocTaBbTe MOJIEKYJISIPHBIE YPaBHEHUS PEaKLIUid, KOTOPbIM COOTBETCTBYIOT

CJIEIyIOIME HOHHO-MOJIEKYJIIPHbIE 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) caegyrouux coneil: FeSO4, NaSO;3,Na,SO4, FeSOs. Hanummre
BO3MO>KHbBIE YPABHEHUS PEAKLIUI THAPOJIN3a CONEH.

4. CocraBbT€ YpaBHEHUs THUJPOJIM3A, MPOUCXOMSIIETO MPU CMEIIMBAHUU
pactBopoB K,S u CrCl;. Kaxgas u3 B3ATBIX COJEH THIPOIUZYETCS
HE0OpaTUMO J10 KOHIIAa C 00pa30BaHUEM COOTBETCTBYIOIIUX COJICH.

5. MoryT 11 OporucXOAUTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU
Mexay cienyronmmu BemectBamu: HoS u HI, H,S u H>SO5, H,SOs 1
HCl104?

6. YpaBHSTE peakiiio METOJA0M JIEKTPOHHOTrO OallaHca:

P + HIO; + H,O — H3;PO4 + HI

7. 3anummTe BO3MOXKHBIE YPABHEHUSI PeakUUid B3aUMOJACHCTBUS METAJIOB: a)
Zn, 0) Cu B) Na, ¢ pactBopamu cieayrouux Bemects H,O, NaOH, H,SO4 pass,
H>SO4 xomy, HCL, HNO3, FeSOs.

Oo0pa3zen OnJieTa HA pyOeKHYIO ATTECTALUIO

buaer

1. Vkaxwure, kakue u3 cinenayromux BemectB Cly, KoCrOs, HCIO, KMnOQy,
MnSQ,, B pacTBOpax MpOSIBIISIOT a) TOJBKO OKUCIUTEIbHBIE CBONCTBA 0)
OKHCJIUTEIHHO-BOCCTAHOBUTENBHYIO JBOMCTBEHHOCTh. OOOCHYITE OTBET.

2. MoryT a1 IpoUCXOJUTh OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN
Mexay cienyromumu Bemectsamu: HoS u HI, HoS u H>SOs, H,SOs m
HCIO4?

3. YpaBHsHTE peakiuio METOI0M DJICKTPOHHOIO OajlaHca:

P+ HIO3 + Hzo — H3PO4 + HI



Bomnpocsl k 3k3aMeHy

1. Xumnueckass TtepMoauHamMuKka. OCHOBHBIE TMOHATHS. OHEPreTHYECKUE
2 (DEKTH XUMUYECKUX pEakiuid. BHYTpeHHSS JHEprus W DHTAIBIHS.
DOHranenusg o0pa3oBaHUs BEIIECTBA. TepMOXUMHUYECKUE 3aKOHBI U
ypaBHEHHS. ODHTPONUS U €€ H3MEHEHHE NpPH XUMHYECKUX IpoIeccax.
YcnoBus caMOnpOU3BOIBHOTO MPOTEKAHUS PEAKIIUM.

2. XuMHuYecKas KUHETMKa M paBHOBecHE. ['OMOreHHbIE W TE€TEPOrCHHBIC
nponeccbl. CKOpOCTh XMMHYECKHX peakuui. DakTopel, BIMSIOMIKE Ha
CKOpOCTh  peakuuu. KaramuzaTopbl ¢ KaTaIUTUYECKHE  CHUCTEMBI.
XUMHUYECKOE€ pPABHOBECME B TOMOTEHHBIX W TE€TEPOTrCHHBIX CHUCTEMAaX.
[Ipuanmn Jle-I1laTense.

3. PactBopel. O6miast xapaktepuctuka. Tumnsl aucnepcHbx cucteM. CrocoOb
BBIPDQKEHHUS COCTaBa pacTBOpPOB. PacTBopeHHe Kak (PU3MKO-XUMUYECKUI
nporecc. Paz6asnennnie, KOHILIEHTPUPOBAHHBIE, HEHACBIICHHBIC,
HACBILICHHBIE W TIEPECHIIMIEHHBIE pacTBOPBl. PactBopuMocTh. BiusiHue
MPUPOBI CBA3U B BEILIECTBE U B pACTBOPUTEIIC HA pACTBOPUMOCTh. PacTBOPHI
HEAJIEKTPOJIUTOB. DJeKTposuTuueckas nuccormaius. CunbHbie U ciadbie
DIEKTPOJIUTHI.

4. Honnble paBHOBeCcUsA B pacTBopax. PacTBopel snekTponnToB. CHIIBHBIE U
cimabbie anekTponuthl. CreneHp aucconuanuu. KoHCTaHTa AMCCOLMAIMH
(MoHM3a1MK) KUCJIOT U ocHOBaHui. KomruiekcHbie coenunenus. [lopeaenue
KOMIUIEKCHBIX COEOUHEHUWM B BOAHBIX pAaCTBOpax. YCTOWYHMBOCTH
KOMIUJIEKCHBIX COEJMHEHUI B BOJHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

5. I'mpponus conen. MoHHOE mipon3BeAEeHUE BOIBI. BONOPOIHBIN MOKA3aTEND.
OOMeHHBIE peakilud B BOJHBIX pacTBOpax. KMCIOTHO-OCHOBHBIE CBOMCTBA
COCIMHEHUN (TEopHs JJICKTPOJUTHUECKON nuccoumaruu). [IpousBeneHue
PAaCTBOPUMOCTH. Y CIIOBUSI OCAKICHUS U PACTBOPEHUS OCATKOB.

6. OKHUCIUTEITHPHO-BOCCTAHOBUTEIBHBIE peaKnu. OxucimTenb,



BOCCTAHOBUTENb, OKHUCJIEHHUE, BOCCTAHOBJIECHUE. THUIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX MIPOLIECCOB: MEKMOJIEKYJISIPHBIE,
BHYTPUMOJIEKYJIIPHBIE, TUCTIpONOpIIHoHupoBanue. CocTaBlieHUE YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHUA METOAAMHU  BJIEKTPOHHOIO
Oamanca © TOJNypeakiud (MOHHO-3JEKTPOHHBIM MeTon). BiusiHue
KUCJIOTHOCTA Cpelbl Ha MPOAYKTHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. OLeHKa TEpMOAMHAMHUYECKOM BO3MOYKHOCTA  IPOTEKAHUS
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX peakiui o CTaHJAPTHBIM
ANEKTPOAHBIM NOTEHIMAIaM. PsaiHanpssKeHUMMETaILIOB.
DNEKTPOXUMHUYECKUE TPOLECChl. [ allbBAaHUYECKUN D3IIEMEHT, 3JIEKTPOL,
AIEKTPOAHBIN (OKMCIUTEIHLHO-BOCCTAHOBUTEIIHHBIN ) MOTEHIIHAAII,
anexkTpoaBwxkyias cuia (3C) mporecca, cBsa3b ee ¢ sHeprueit ['mb0Oca.
VYpaBuenne Hepucra. Koppo3uss MeTaioB M CIUIABOB: XMMHUYECKas,
aNeKTpoxumuyeckas. BojoponHas u  KUCIOpoAHas —JEMOJSpPU3AIIY.
CrocoObl  3alUTBl OT KOPPO3UHU. OJIEKTPOJIM3 PACIUIAaBOB M BOJHBIX
pacTBOPOB 3IEKTPOJUTOB. 3akoHbI Dapazesi.

OOmue cBOCTBA METAIOB M UX coenuHeHuit. OOIIas xapaKTepucTuka
MeTaJIoB. MeTtaiudeckasi CBsI3b. 3aBUCUMOCTb CBOMCTB METAJJIOB OT UX
MOJIOKEHUSI B Tepuoanveckoil cucreme snemeHtoB /.M. Menpaeneena.
Haxoxnenue MeraminoB B mpupoje. Munepanbl u pyasl. Knaccudukarms
MUHEpasioB.  [IpompllllyieHHbIE ~ CHOCOOBI  TMOJYYEHHS  METaJlIOB:
MMUPOMETAJUTYPTUYECKU, TUIPOMETAILUTYPrUYECKU N,
NEKTpOMETAITyprudeckuil. Dusndyeckue W XUMUYECKHME  CBOMCTBA
MeTaioB. VX OTHOIIIEHWE K HeMeTalaM, BOJe, IejioyaMm, KHUCJIOoTam,
cCMeCsIM  KUCIOT. H3MeHeHHe KHUCIOTHO-OCHOBHBIX, OKHCIUTEIbHO-

BOCCTAHOBUTEIBbHBIX CBOMCTB BaKHEUIIINX COSAUHEHNN METAaJJIOB.

Oo0pa3zen 3K3aMeHAIIMOHHOTO OMJIeTA

I'PO3HEHCKHMI FOCYIAPCTBEHHBIA HE®TSIHOU
TEXHUYECKHWH YHUBEPCUTET
HucrutyT HepTH M rasa



BUJIET Nel
JAucuunimna: «XUMHA
CneununajabHocts: 13.03.01 Cemectp: 11
1. Ha3oBute cneayromue COeAMHEHNS, HAMIINUTE YPABHEHUS JUCCOLMALINH,
npusenute rpadpuueckue Gopmynsl 3Tux coeauHernii Ni(NOs),, Mg(OH)s,,
RbOH, KHCO:.
2. Hammmmre ypaBHEHUS BO3MOKHBIX PEAKIIUM B HOHHO-MOJIEKYJIIPHOM BHJIE:

RbOH + Ni(OH), — KOH + Pb(NOs3), —
CsOH +H,SO; — NaOH + N,O5 —»
3. MeTO,HOM QJICKTPOHHOTI'O OajlaHca COCTaBbTE YPaBHCHUA OKHCIHUTCIIBHO-
BOCCTAHOBHUTCIIBHBIX peaKHHﬁ:
Nal+NalO;+H,SO4= [,+Na,SO4+H,O
MnO,+NaBiO3;+HNO3; = HMnO4+B1(NO;);+NaNOs+H,0

«YTBEPXIAIO»
« » 202 e 3as. kagedpot

7.3. Texkymuii KOHTPOJIb
3ananus 15 BBIMOJTHEHHS Ta00paTOpHBIX paboT
JlaboparopHas padota Ne 1. IlomyueHue U cBOMCTBa OCHOBHBIX THAPOKCHIOB.
JlaGoparopnas pa6ota Ne 2. IlomydeHue u cBoicTBa aM(OTEPHBIX THIPOKCH/IOB.
JlabopaTtopHas pabora Ne 3. XumMuueckre CBOMCTBO KUCIIOT.
JlaGoparopnas padota Ne 4.  [lonmydeHue u CBOMCTBA CPETHUX COJICH.
JlabopaTtopHas padota Ne 5. MOHHO-MOJIEKYJISIpHOE YpaBHEHHUE.

JlaGoparopnas pa6ota Ne 6.  IlomydeHue u cBOMicTBa OCHOBHBIX COJICH



7.4. Onucanue noxka3arejeidl 1 KpuTeprueB OLEHUBAHUSI KOMIIETEHIMH HA Pa3JIMYHBIX dTanax ux (pOpMUpOBaHMS,

OIMMCAHHUC HIKAJIbI OHICHUBAHUA.

Taoauua 6
IlnanupyemMblie pe3yJibTaThbl Kputepuu onneHnBaHus pe3yJbTaTOB 00YUeHHS HaumenoBanmne
OCBOEHMSI KOMIIETEHIIUH MeHee 41 6aJ110B 41-60 6ax10B
(Hey10BJIETBOPUTEJIb|(Y10BJIETBOPUTEIb OLCHOYHOTO
HO) HO) 61-80 6a/10B 81-100 6am10B
cpeacTBa

(xopo1o)

(OTJIMYHO)

OIIK-1 Crioco6eH ocyIIecTBIsATh TOUCK, 00pabOTKy M aHAIN3 WH(POPMAITUU U3 PA3IMIHBIX HCTOYHUKOB U TIPEJICTABIISATH €¢ B TpeOyeMoM dopMaTte ¢
M CII0JIb30BaHUEM HH()OPMAIIMOHHBIX, KOMITBFOTEPHBIX U CETEBBIX TEXHOJIOTUH

3HaTh: - OCHOBBI XUMUH, QU3NKH, | DparmeHTapHbIC Henonueie Cdopmuposannsie | ChopmupoBaHH
SKOHOMUYECKOH TEOpHH; 3HAHHS 3HAHUS , HO coziepiKalie | bie
OTJeNIbHBIC
npo6enbl 3Hanus | CUCTEMATHUECKHE
3HaHUS
YMerb: - pemarb craHaapTHele | YacTuusble ymeHus | HemnonHble Ymenus nonnsle, | ChopMupoBaHH
npodeccuoHaNbHBIE — 3aaud  C YMEHUs JIOITY CKarOTCSI 138
IpUMEHEHUEM HeOobIIMe yMeHHA
€CTeCTBEHHOHAYYHBIX " OIITNOKH
00IIenHKEHEPHBIX 3HaHU,
METO/IOB MaTeMaTHIeCKOTO

aHaJIn3a U MOACIINPOBAHUAA,

burer nHa 1 pyOexHyto
aTTeCTalUIO
burer nHa 2 pyOexHylo
aTTeCTalUIO

Bompockl k 1abopaTtopHbIM
3aHATHIM
Temsl pedpepaToB




Baagerp: - TEOpEeTHYECKOrO U
9KCIIEPUMEHTAIILHOTO
UCCJIeI0BAHUS 00BEKTOB
npodecCHOHATbHON
JESTEIIbHOCTH.

YacTuyHOE BJIaJIEHUE
HaBbIKaMU

Hecucremarnueck
0€ MPUMEHECHHNE
HABBIKOB

B
CHUCTEMaTHYECKOM
MPUMEHEHUN
HaBBIKOB
JIOITY CKarOTCS
poOeIbI

Ycnenrnoe u
CHCTEMATHYECKOE
IIPUMEHEHNE
HaBBIKOB




8. Oco0enHoCTH peanM3anvu JUCHUILIMHBI VIS MHBAJUI0B U JIMI C

OTpaHUYC€HHBIMH BO3MOKHOCTAMU 310POBbA

JUist  oCcyllecTBIEHUS MPOUEAYpP TEKYIIEro KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOUHOM aTTecTaliui 00y4arouuxcsi Co3/1aHbl POH]IBI OLEHOYHBIX CPECTB,
aJlaliTHPOBAHHbIE IS MHBAJIMWJOB M JIMI[ C OrPAaHUYCHHBIMHU BO3MOXKHOCTSIMH
3I0POBbsi M TIO3BOJISIONIME OIICHUTh JOCTHXKEHHWE HMHU 3aIUIaHUPOBAHHBIX B
OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMe pe3yibTaTOB OOY4YEHHS U YPOBEHD
C()OPMUPOBAHHOCTH BCEX KOMIIETEHLMH, 3asiBJIEHHBIX B 00pa3oBaTesIbHOU
nporpamme. @opMa npoBeACHUS TEKYIEH aTTecTalluu Uil CTYICHTOB-UHBAJIUIOB
YCTaHABIMBAETCS C YYETOM HWHAMBHUAYAIbHBIX MCUXO(PHU3UIECKUX OCOOEHHOCTEH
(ycTHO, MNHCbMEHHO Ha OyMare, NHCbBMEHHO Ha KOMIIbIOTEpe, B Qopme
TecTUpoBaHuss W T.m.). [lpm TectupoBanuu s CcIaO0OBUASIIUX CTYIACHTOB
UCTIONB3YIOTCS (OHIBI OIEHOYHBIX CPEACTB C YKpymHeHHbIM mmpudTom. Ha
HK3aMEH MPUIIIAIIAETCS COMPOBOKIAIOUINM, KOTOPBI 00ECIEUNBAET TEXHUUECKOE
CONPOBOXACHUE  CTyAeHTy. Ilpy  HEOOXOAMMOCTH  CTYJEHTY-WHBAIUIY
IPEOCTABIISECTCS AOMOJHUTENBHOE BpeMs JUIsl MOATOTOBKM OTBETAa Ha K3aMEHe
(wmm 3adere). OOydaronuecs C OrpaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS U
oOydaromuecs WHBAIHUIBI OOECIIEUYMBAIOTCA TEYATHBIMA W DJIEKTPOHHBIMHU
oOpa3oBaTeNbHBIMM  pecypcamMu  (MporpaMMbl,  y4eOHbIE  TOCOOMS IS
CaMOCTOATENBbHOM pabOoThI U T.11.) B pOpMax, alaliTUPOBAHHBIX K OTPAHUYEHUSIM UX

3I0pPOBbsI U BOCTIPUATHS UHPOPMALIUU:

1) O MHBAIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbS MO

3pPeHHUIO:

- AJISl CJeNBbIX: 33/JIaHUsl JUIsS BBIIOJHEHNS HAa CEMHHApPAxX M MPAKTHYECKUX
3aHATHSAX O(OPMIISIIOTCSL pelibepHO-ToueuHbIM IpudTOoM bpaiinsg win B BHIE
AJIIEKTPOHHOIO  JOKYMEHTA, JOCTYIIHOIO C TIOMOLIBIO KOMIIBIOTEpPA  CO
CHEUAIN3UPOBAHHBIM  MPOTPAMMHBIM ~ OOECIIEYeHUEM Uil CJENbIX, JHOO
3aYUTHIBAIOTCS ACCUCTEHTOM; NMHCHMEHHbBIE 3aJaHMs BBIOJHSIOTCA Ha Oymare

penbedHO-TOUeuHbIM  mpudToM  bpaiing wunm  Ha  KOMIIBIOTEpE €O



CHEIUAIN3UPOBAHHBIM ~ MPOTPAMMHBIM ~ OO€CleYeHUEeM JJid  CJlenbiXx  Jm0o
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; OOYYArOMIMMCSl JUIsl BBINIOJIHEHUS 3aJaHusl IMpHU
HEOOXOJIMMOCTH TPEOCTABIISETCS KOMIUIEKT MUCHMEHHBIX MPUHAIICKHOCTEH U
Oymara Juisi mUChbMa peibedHO-TOYCHUHBIM MIpudTOM bpaiiis, KoMIbIOTEp €O

CIICIHIUAJIM3NPOBAHHBIM IIPOT'PaMMHbBIM obOecreueHUEM JJIA CJICTIBIX

- A8 caadoBMASIMX: O0ECHEeUMBAETCS MHAWBHIYaIbHOE PABHOMEPHOE
ocsemieHre He MeHee 300 rokc; 00yyaromuMces JUIsl BBIIIOJIHEHUS 3aJaHusl IpH
HEOOXOMMOCTH MPEJOCTABISAETCS YBEIUUHBAIOIIEE YCTPOUCTBO; BO3MOYKHO TAaKKe
UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIIMX YCTPOMCTB; 3aJaHUs  JJs

BBITIOJIHEHUS 3aJaHU 0POPMIISIOTCS YBETUYSHHBIM HIPUPTOM;

2) JJIsl UHBAJUJOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370POBbS IO
CJIyXy:

- MJaf  TIYyXHX #W  cjaadocJaplmamux: o0ecrneyuBaeTcs  HajJudue

3BYKOYCWJIMBAIOIIEH  ammaparypbl  KOJUICKTUBHOTO  TMOJb30BaHUsA,  IpHU

HE0OXO0MMOCTH 00YUaIOIUMCS TIPEIOCTABIISETCS 3BYKOYCHIIMBAIOIIIAs arnmapaTrypa

WHJIMBUAYAJIBHOTO TOJIb30BAHUS; TPEAOCTABIISIOTCS YCIYTH CYypI0NIEPEBOTUNKA;

- IJISl CJIEMOTJIYXHMX JOIyCKAEeTCs IMPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOILIETO
ycayrd — TUdIOCYypaonepeBOAYMKa  (IOMUMO  TPeOOBaHUM,  BBIMOJHSIEMBIX

COOTBCTCTBCHHO IJIi CJICIIBIX U FJ'IYXI/IX);

3) JUIS JIAI C TSDKEIBIMH HApYIICHUSMH PEYM, TIYXHUX, CIa0OCBIIIAIINIX
JCKIIMA W CEMHHAphl, NPOBOJWMBIC B YCTHOW (opme, TpOBOIATCS B
MUChbMEHHOHU (popMme;

4) Uil WHBAJIUIOB M JIMII C OrPAaHUYCHHBIMH BO3MOXHOCTSAMHU 370POBbS,
HMEIOIINX HAPYIIEHHUsI OMOPHO-IBUIATEJILHOTO anmapara:

- JUTSL JIMI] C HApYIICHUSIMH OTIOPHO-ABUTAaTEIBHOIO aIapara, HapymeHUsIMU
JBUTATCIbHBIX (DYHKIMHA BEPXHUX KOHEUHOCTEH WIIM OTCYTCTBHEM BEPXHHUX
KOHECYHOCTEH: MNHChbMCHHBIC 3aJaHUs BBINOJHSIOTCS Ha KOMIIBIOTEpE CO

ClIcOaIM3UPOBAHHBIM ITPOTPaAMMHBIM oOecrneuyeHueM WU HaJUKTOBBIBAIOTCA



ACCUCTEHTY; BBITIOJIHEHHE 3aJIaHUu (TECTOB, KOHTPOJBHBIX PabOT), MPOBOJUMEIE B
NUCbMEHHOM (opMe, MPOBOAATCS B YCTHOW ¢opme myTem ompoca, Oeceibl C

00yYaroIMMCH.



9. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecledeHUue TUCIMIIIMHBI

Ha caiite Oubmmoreku ITHTY mnpencraBneHsl Bce Y4eOHO-METOIUYECKHE
matepuansl Kapenpsl OHX, sekuuu nmo XuMuu, J1aOOpaTOpHBIA NMPAKTUKYM IO

oO111ei 1 HEOPraHUYECKOU XUMHUH | T.]I.

9.1. Jluteparypa

1. Bonrpomerok B.B. OOmias xumust [DNeKTpOHHBIA pecypc]: yueOHOe mocodue/
Boatpomerok B.B.— DiekTpoH. TeKCTOBbIE AaHHble.— MUHCK: Baimmiimas mikoa,
2012.— 624 c.— Pexum nocrymna: http://www.iprbookshop.ru/20236.html.— 3BC
«IPRbooks»

2. bontpomerok B.B. O0mias xumust [I1eKTpoHHBIN pecypc]: mocodue A MOArOTOBKU K
[EHTPATN30BaHHOMY TeCTUpoBaHWI0/ bonrpomerok B.B.— DeKTpoH. TEKCTOBBIC
nanueie.—  Munck: TerpaCuctemc, 2012.— 191 c¢.— Pexum gocrymna:
http://www.iprbookshop.ru/28157.html.— 3BC «IPRbooks»

3. AmnapneB A.W. O6mas xumusi. COOpHUK 3a/1laHu# ¢ TPUMEpPaMU PelIeHU [ DIeKTPOHHBIN
pecypc]: yuebHoe mocobue/ AmapueB AWM., Adonuna JI.U.— DiEKTpOH. TEKCTOBBIC
nanHele.—  HoBocubupck: HoBocuOHMpckuii  TOCYJapCTBEHHBI  TEXHHUYECKUU
YHUBEPCHUTET, 2013.— 119 c.— Pexnum JOCTYTIA:
http://www.iprbookshop.ru/44673.html.— 3BC «IPRbooks»

4. Ao6pamberaeBa H.JI. [lpaktukym mo oOmiedt xumuu [DIEKTPOHHBIA pecypc]: yueOHOe
nocobue/ AobpambrueBa H.JI., AsumeBa JL.M., Apxanrensckas O.B.— D3nexTpos.
TEKCTOBBIE JaHHble.— MocCKkBa: MOCKOBCKMI T'OCYIapCTBEHHBI YHUBEPCUTET UMEHU
M.B. JIlomoHOCOBa, 2005.— 336 c.— Pexxum JlocTyna:
http://www.iprbookshop.ru/13106.html.— 3BC «IPRbooks»

JJIEKTPOHHBIC 1 HHTEPHET-PECYpPChl

1. Baza repmonnHamMuuecKux JaHHbIX — http://webbook.nist.gov/chemistry/;

2. baza TepMOIMHAMHUYECKUX KOHCTAHT YHUCTHIX BEIIECTB —
http://cea.grc.nasa.gov/;

3. TepmoanHamMu4ecKue CBONCTBA WHANBUIYAIbHBIX BemecTB. CripaBOYHOE
uznanue /B.I1. I'mymko (OTBETCTBEHHBIN peaKkTop) —
http://www.chem.msu.su/rus/tsiv/;

4. Caiit, cCOIep>KUT HECKOJIbKO 0a3 TaHHBIX (PA30BBIX JUATPAMM —
http://www.crct.polymtl.ca/fact/documentation/ —
5. Taomaa JI.1. Menneneesa http:/www.webelements.com

9.2. Metonnueckue yka3aHus 0 OCBOCHHIO JUCHUTUTAHBI « XUMHUSI»
(cm.ITpunoxenue)


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.MaTepuajJibHO-TEXHUYECKOE 0O0ecnevyeHne U CIUTITHHbI

10.1. B ydeOHOM mporecce s OCBOEHHUS AMCLMIUIMHBI HCIOJIb3YIOTCS
CJIEYIOIIE TEXHUYECKUE CPEACTBA:

-XAMHYECKas J1abopaTopHsl, XAMUYECKUE PEAKTUBBIL;

-KOMIBIOTEPHOE M MYJbTUMEANIHOE 000pynOoBaHHE (HA JIEKIMAX, IS
CaAaMOKOHTPOJISI 3HaHUHM CTYJEHTOB, JUIsl OOECIEUEHUsI CTYI€HTOB METOIUYECKUMHU
PEKOMEHIAIUSIMU B 3JIEKTPOHHOU dopme);

-puOOpsl U 000pyJOBaHHE Y4YEOHOr0 Ha3zHAUE€HMs (IIPU BBINOJIHEHUU
1abopaTopHBIX paboT);

[Iporpammoil TUCUUIIIIMHBI MPEAYCMOTPEHO HCIIOJIb30BAHUE COBPEMEHHBIX

MIPOrPaAaMMHBIX KOMITJIEKCOB U TEXHOJOTUM Jyist 00paboTku pesynbratoB HUPC.

11. /IonosiHeHust U U3MEHEHUs B padoyeid MporpaMMe Ha y4eOHbIH roj

JloTmoTHEHUST ¥ M3MEHEHHSI B pab0vre IPOrpaMMbl BHOCSTCS €KET0THO TTepe/T
HAa4YaJioM HOBOTO y4eOHOTO roja mo ¢opme. M3meHeHUsT AOMKHBI 0DOPMIISTHCS

AOKYMCHTAJIBHO U BHOCATCA BO BCC YUTCHHBIC OK3CMILIIAPLI.



IHpunoxenue

1. MeToauueckue yKazaHus 1Jis 00y4YAOIIUXCS MO MJIAHUPOBAHUIO U
OpPraHu3anuu BpeMeHH, He00X0IMMOT 0 /1JIs1 OCBOEHHS TN CIUNJINHBI.

N3ydyenne pekoMeHAyeTcs HayaTh C O3HaKOMJIEHHMS C pabouei
MPOTPaMMON TUCIUIUINHBL, €€ CTPYKTYPOU U COAep KaHuEM pa3iesioB (MOIyJIei ),
(GOHIOM OIIGHOYHBIX CPEACTB, O3HAKOMUTHCS C YYEOHO-METOIUYECKUM |
UH()OPMAITMOHHBIM 00CCTICUCHHEM TUCITUTLTAHBI.

JucuuminHa «XUMHS» COCTOUMT M3 S5 CBSI3aHHBIX MEXIY COOOI0 TeM,
o00ecTieunBaOIIUX MOCICI0BATEIbHOE H3YUCHUE MaTeprala.

OOyyeHHe IO MHUCHUIUIMHE «XUMHS» OCYIISCTBISICTCS B CICIYIONIHX
dbopmax:

1. AyauTopHble 3aHATHA (JIEKIIUH, JIa0OPATOPHBIE).

2. CamocrosiTennbHas paboTa CTyjAeHTa (MOJATOTOBKA K  JICKLIHSIM,
JabopaTopHbeIM/pedepaTam, 1 UHBIM (OpMaM MUCbMEHHBIX PaOOT, BHINOJHEHUE
aHajn3a KecoB, MHAUBUyalIbHASI KOHCYJIbTALUS C IPENOIABATEIIEM).

3. HTepakTuBHBIE (HOPMBI MPOBEACHUS 3aHATHH (KOJUIOKBUYM, JEKIUS-
JUCKYyCCHsl, TPYIIIOBOE pelIeHHE Keiica U Ap.(opMBl).

VY4eOHbI MaTepuanm CTPYKTYpUpPOBaH U  HM3yYEHUE JAUCLUUILIMHbBI

ITPOU3BOAUTCA BTEMaTHUYCCKOMN IIOCJIACA0BATCIIbHOCTH. Ka)KI[OMy Ha6ODaTODHOMV

3aHATHIO U CaAMOCTOATEIBHOMY HM3YYEHMIO MaTepualia IpealecTBYeT JIEKIUs 110
naHHo Teme. OOywaromuecss CaMOCTOSITENIBHO MPOBOAST MPEIBAPUTETBHYIO
MIOATOTOBKY K 3aHSTUIO, NPUHUMAIOT AaKTUBHOE M TBOPYECKOE YUYacTHE B
00CYX/IEHMH TEOPETUYECKUX BOIPOCOB, pa3zdope MNpOOJIEMHBIX CUTyallMil u
IIOUCKOB IMyTeH ux pemieHus. MHorue mpoOiembl, U3yyaeMble B Kypce, HOCST
JUCKYCCUOHHBIM XapakTep, YTO NPEANojaraeT HWHTEPAKTUBHBIM XapakTep
ITPOBEJCHHUS 3aHATUN HA KOHKPETHBIX TPUMEpPax.

Onucanue MocieI0BaTeIbHOCTU JEUCTBUN 00yYaroIIerocs:

[Ipu n3yyenuun Kypca ciieAyeT BHUMATEIBHO CIyIIaTh U KOHCIIEKTUPOBATH
MaTepual, H3JaracMblii HAa ayJUTOPHBIX 3aHATUAX. 11 ero moHUMaHus u
KaYE€CTBEHHOI'0 YCBOECHHUS PEKOMEHAYETCS CIEAyIolas I10CIeN0BATEIbHOCTD
JICUCTBUU:

1. [Tocne oxoHuaHWs Y4YeOHBIX 3aHATUN [JIS 3aKPEIUICHUs MaTepualia
MPOCMOTPETh U 00JyMaTh TEKCT JICKIIMU, MPOCIYIIAHHOW CETOAHs, pa3o0paTh
paccMoTpeHHble npuMepsbl (10 — 15 munyT).

2. Ilpy moOATrOTOBKE K JEKIMH CJCAYIOMIETO0 JHS TIOBTOPUTH TEKCT
MpEABIAYIIEH JIEKIIUH, TIOTyMaTh O TOM, KaKast MOKeT ObITh ciieayrorias tema (10



- 15 MunyT).

. B Teuenue Henmenu BeIOpaTh BpeMs Uil paOOTHI C JUTEpaTypoil B OMOIHOTEKE
(mo luacy).

. IIpu moaroroBke K Ja0OpPaTOPHOMY 3aHSATUIO MOBTOPUTH OCHOBHBIE MOHATHS IO
T€ME€, M3y4YHUTh NpUMEpPHL. Pelras KOHKPETHYI0 CHUTYalHlo, - MPEIBAPUTEIBHO
IIOHATH, KAKOW TEOPETUYECKNHA MaTEpHUal HYKHO HCIIOJIb30BaTh. HameTuTs 1an
pelieHus1, TornpoOoBaTh Ha €ro OCHOBE PELIUTH JJabopaTOpHbIE PaOOTHI.

2. Meroaudeckue yka3aHusi mo padore o0y4alIIUXCA BO BpeMms
NMPOBeACHUS JICKIUM.

Jlekuuu  [al0T  OOy4aroUIMMCsl CHUCTEMAaTU3MpPOBAHHbIE 3HAHUA IO
JUCLMIUIMHE, KOHLIEHTPUPYIOT UX BHUMaHHE HAa HauOoJiee CIOKHBIX M BaXKHBIX
Borpocax. JIekuun OOBIYHO M3JIAraroTcs B TPAAUIMOHHOM HIJIA B IPOOJIEMHOM
ctwie. s CTyZeHTOB B OOJBIIMHCTBE CIy4acB B IPOOJIEMHOM CTHIIE.
[IpoOneMHBI1 CTUIIb TO3BOJSET CTUMYJUMPOBATh AKTUBHYIO ITO3HABATEIIbHYIO
JESTENIbHOCTh OOy4YaloIUXCsl W MX HMHTEPEC K JUCHUIUIMHE, (HOPMHUPOBAThH
TBOPYECKOE MBIIUIEHUE, MPpUOEraTh K MPOTUBOINOCTABICHUSIM M CpPaBHEHUSM,
Aenatb 00O0OIIEHHSA, AaKTUBU3UPOBATh BHUMAHUE OOYYAIOIIUXCS IyTEM
MTOCTAHOBKHU MPOOJIEMHBIX BOIIPOCOB, MOOLIPSATH AUCKYCCHIO.

Bo Bpemst JIeKITMOHHBIX 3aHATUN PEKOMEHIYETCS BECTH KOHCIIEKTUPOBAHUE
y4eOHOTO MaTepuasa, oOpaiiaTh BHUMaHUE Ha (POPMYJIUPOBKH U KATETOPUH,
PacCKpBIBAIOIIAE CYyTh TOTO WM WHOTO SIBJCHUS, WJIM IPOIECCOB, BHIBOABI U
IPAKTUYECKHUE PEKOMEHIAINH.

KoHcnekT nekiuu aydrie noapa3aeisTh Ha MyHKTHI, COOI0Aast KPacHYIO
CTPOKY. DTOMYy B OOJIBIION CTENeHH OyayT CHOCOOCTBOBATh BOIPOCHI IIaHA
JIEKIIMHU, TpeUIOKEeHHbIEe TpernoAaBaTensM. CreayeT obOpamiath BHUMaHHE Ha
aKIICHTHI, BEIBOJIBI, KOTOPBIC JIENIaeT MPEroIaBaTellb, OTMe4asi HanOoiee BaKHBIC
MOMEHTHI B JICKIIMOHHOM MaTepuajie 3aMEUaHUSMU «BaXXHO», «XOPOIIO
3alIOMHUTH» U T.M. MOXKHO JieiaTh 3TO M C MOMOIIBIO Pa3HOIBETHBIX MapKEPOB
WM PyYEK, MOTICPKUBAS TEPMUHBI U OTIPEICTICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIICHUH,
abbpeBuaryp u cumBosioB. OJIHAKO TpU JaidbHEHIIEH padoTe C KOHCIEKTOM
CHUMBOJIbI JIy4Ille 3aMECHHUTH OOBIYHBIMH CJIOBAMH JJII OBICTPOTO 3PHUTEIHLHOTO
BOCTIPUSTHS TEKCTA.

PaboTas Hajg KOHCIIEKTOM JIEKLIM, HEOOXOAMMO HCIIOJIb30BaTh HE TOJBKO
OCHOBHYIO JIUTEPATYPY, HO MW Ty JIATEPATyPy, KOTOPYIO MAOIOJHUTEIBHO
pEKOMEH10Ba IIpenoaaBarensb. IMEHHO Takas cepbe3Hasi, KpoloTiInBast padoTa ¢



JEKOUOHHBIM MAaTCpHUaJiIoOM IIO3BOJIMT FJIY6OKO OBJIAACTE TCOPCTHUUCCKUM
MaTCpUAIIOM.

TemaTtuka nexkuuii jaercs B pabodeil mporpaMMe JUCHUTIINHBIL.

3. Meroauuyeckne YyKazaHusi OOy4YalIIUMCH 10 TNOArOTOBKEe K
JIa0OPATOPHBIM 3aHATHAM.

Ha paGopaTopHBIX 3aHSATHUAX TMPUBETCTBYETCS AaKTUBHOE ydYacTHE B
00CYX/ICHUM KOHKPETHBIX CUTyallui, CIOCOOHOCTh Ha OCHOBE IOJYUYEHHBIX
3HaHUN HAXOAWTHh Haubosee d(PPEeKTUBHBIC PEIICHUs MMOCTABICHHBIX MPOOIeM,
YMETh HaXOJIUTh TIOJIC3HBIN JOTIOIHUTEIbHBIA MAaTEPHAIT TIO TEMATUKE 3aHSITHIA.

CTy,ZleHTy PCKOMCHAYCTCA CIICAYIOMIAA CXEMa ITOATIOTOBKH K CCMHUHApPCKOMY
3aHATHUIO!:

1. O3HaKOMJIEHHE C IUIAHOM J1a0OpaTOPHOTO 3aHATHs, KOTOPBI OTpa’kaeT
COJIepKaHUE IPENIOKEHHON TEMBI,

2. IIpopaboTaTh KOHCIEKT JEKIIHA;

3. IIpounTarts muTeparypy.

B 1npouecce NOArOTOBKM K MPAaKTUYECKUM 3aHIATHSM, HEOOXOAUMO

00paTuTh 0CO00E BHUMAHHUE HA CAMOCTOSITEIbHOE M3yYEHUE PEKOMEHI0BAHHOU
nutepatypsl. [Ipu Bceld MOTHOTE KOHCTIEKTUPOBAHUS JICKIIUU B HEW HEBO3MOKHO
U3JIOKUTh BECh MaTepuald u3-3a JIMMHUTa ayJuTOpHbIX dYacoB. Ilostomy
caMoCTosTeNlbHasg padoTa ¢ ydeOHHWKaMH, y4eOHBIMH MOCOOWSMH, HAYyYHOH,
CIIPaBOYHOM JIUTEPATYpPOM, MaTEPUAIIAMU TTIEPUOIUUECKUX U3TaHuM U MHTepHeTa
saBisieTcs Haubonee 3P(YEKTUBHBIM METOAOM TMOJYyYEHHUS JOMOJHUTEIbHBIX
3HaHUW, TIO3BOJISIET 3HAUUTEIBHO AKTUBU3UPOBATH IMPOIECC  OBJIAJICHUS
uHopmaruet, cnocoOCTByeT OoJjiee TIyOOKOMY YCBOGHHIO HM3y4aeMOTO
Marepuana, pOpMUPYET y CTYJAECHTOB OTHOIIEHHE KKOHKpETHOH mpobieme. Bee
HOBBIC TIOHSTHS IO U3y4aeMOi TeMe HE0OXO0IMMO BBIYyYUTh HAU3YCTh U BHECTH B
rJI0CCapyil, KOTOPBIN LIETECO00Pa3HO BECTH C CAMOTr0 Havajla U3y4eHHs Kypca;

4. OTBETUTDH HA BOMPOCHI IIJIaHA JJAOOPATOPHOTO 3aHATHS,

5. BBINOJIHUTH JOMAILIHEE 3a/1aHUE;

6. [Ipu 3arpynHeHusix chopMyIMpOBaTH BOMPOCHI K MPEMOIaBATEIIO.
Pesynbrar Takoi paOOThl JOJKEH MPOSBHUTHCS B CIOCOOHOCTH CTYACHTA

CBOOOJHO OTBETUTh HAa TEOPETHYECKHE BOMPOCHI MPAKTUKYMa, BBICTYMATh U
y4acCTBOBAaTh B KOJUIEKTUBHOM OOCYXKJICHHMH BOMIPOCOB H3y4aeMOM TEMBbl,
MPABUJILHO BBIMIOJHATH MPAKTUYECKUE 3a/IaHKUsSI U UHBIC 3a]JaHUs, KOTOPbIE JTA0TCS
B (DOHJI€ OIIEHOYHBIX CPEJICTB TUCIUILINHBI.



4. MeToaudyeckue YKa3aHusi OOy4YalIIMMCH 10 OpPraHu3aluu
CaMOCTOAATEeIbHOMN PadOThI.

[lens opranu3aiy caMOCTOSITEIbHON pabOThI IO AUCHUILUIUHE « XUMHUSD) -
ATO yriayOJieHWe W pacuiMpeHre 3HaHUM B 00JacT XUMHUH; (POPMUPOBAHUE
HaBbIKa U MHTEpEca K CaMOCTOATENbHOM MTO3HABATENBHOM €SI TEIbHOCTH.

CaMocTosTenbHasE paboTa 00ydYaIOIIUXCS SIBISCTCS BAKHEHIIMM BHIOM
OCBOCHUSI COICPYKAHUS TUCITUTUTHHBI, IIOATOTOBKH K MIPAKTHUECKUM 3aHITHIM U K
KOHTpOJIbHON paboTe. Ciofla K€ OTHOCSATCS W CaMOCTOATEIbHOE YIiTyOJIeHHOE
M3y4YeHHE TeM JucuUIUIuHbl. CaMmocTosATeNbHas paboTa MpeaCTaBisieT co0oi
MOCTOSIHHO JCHCTBYIOIIYI0 CHCTEMY, OCHOBY O0pa30BaTeIbHOrO Mpolecca u
HOCHT UCCJIEIOBATENHCKUM XapaKTep, UTO MOCITYKHUT B Oy IyIlIeM OCHOBAaHUEM JIJIs
HANMCaHWsl  BBIMYCKHOW  KBAIM(PUKAIMOHHOW  pabOThl,  MPAKTHYECKOTO
MIPUMEHEHUS TTOTyIYCHHBIX 3HAHHM.

Opranuzaiusi caMoCTOSATEILHON pabOThI 00YYAIOIIUXCS OPUESHTUPYETCS Ha
AKTUBHBIC METObI OBJIAJCHUS 3HAHUSMHM, PA3BUTHE TBOPUYECKUX CIOCOOHOCTEH,
nepexoJ OT MOTOYHOTO K HWHIWBUIYAIM3UPOBAHHOMY OOYYEHMIO, C YYETOM
NOTPEeOHOCTEN U BO3MOXKHOCTEH JIMYHOCTH.

[IpaBuibHass oOpraHu3alusi CaMOCTOSITENBHBIX YYEOHBIX 3aHATUN, HUX
CUCTEMAaTUYHOCTh,  Li€JIecCOO0pa3HOe  IUIAaHUPOBAaHHME paboyero BpEeMEHH
MO3BOJIAET CTY/ACHTaM pa3BUBaTh YMEHWS M HABBIKK B YCBOGHHUH U
CHUCTeMAaTHU3allMi TPUOOPETaeMbIX 3HAHHWH, OOECIeunBaTh BBICOKHI YpPOBEHb
YCIEBAaEMOCTH B TMEpUOJ OOy4YeHHs, TMOJYYHTh HABBIKM TOBBIIICHUSA
MPO(PECCUOHAIBHOTO YPOBHSI.

[ToaroToBka K MpPaKTUYECKOMY 3aHATHIO BKJIKOYAET, KpOME NMPOpadOTKU
KOHCIIEKTa M MpPE3EHTAlUHU JIEKLIHUU, TOUCK JIUTEepaTyphl (M0 PEKOMEHIOBAaHHBIM
CIMCKAM M CaMOCTOSITENIBHO), MOJATOTOBKY 3aroTOBOK I BBICTYIUIEHHH I10
BOMPOCaM, BHIHOCUMBIM I 00CY>KJI€HUS 110 KOHKPETHOM Teme. Takue 3aroToBKU
MOTYT BKJIIOYAaTh LMUTaThl, (aKTbl, COMOCTABJICHUE PA3IUYHBIX MO3UIIMMA,
coOcTBeHHbIe MbIcIU. Ecnum mpobnema 3avHTEpecoBaja 00y4arolierocs, oH
MOET MOJATOTOBUTH pedepaT W BHICTYNUTh C HUM Ha MPAKTHUYECKOM 3aHSTHH.
[IpakTuueckoe 3aHATHE - OTO, MPEXKAE BCEro, AUCKYCCHsS, OOCYXKIEHUE
KOHKPETHON CHUTyalluM, TO €CTh MPENoJiaracT YMEHUE BHUMATENIbHO CIIyLIaTh
YICHOB MaJOWd Tpynmnbl U MOAEPATOpa, a TAKXKE CTapaThCsi BBICKA3aTh CBOE
MHEHUE, BbICKa3bIBaTh COOCTBEHHBIC UJIEU U MPEIJIOKEHHS, YTOUHATh U 3a/1aBaTh
BOMPOCHI KOJJIEraM 10 00CYKACHHUIO.



[Ipy mnoAroToBKE K KOHTPOJIBHOW paboTe OOydaromMiicss J10JKEH
MOBTOPATh TMPOMICHHBIM MaTepual B CTPOTOM COOTBETCTBUU C Y4eOHOI
MIPOrpamMMoOil, UCIOJb3ysl KOHCIEKT JIEKUUUA U JUTEPATYPY, PEKOMEHIOBAHHYIO
npenogaBateneM. [Ipy HEOOXOAUMOCTH MOKHO OOPATUTHCS 3a KOHCYJIbTallUEH U
METOJANYECKON MOMOILBIO K TPENOaBATEITIO.

CamocrosiTenbHas paboTa peann3yeTcs:

— HETMOCPENICTBEHHO B TPOIECCE AyIUTOPHBIX 3aHATHH - Ha JICKIUSX,
MPAKTUYECKUX 3aHITHSIX;

- B KOHTaKTe€ C TIpemojaBaTelieM BHE paMOK paclucaHus - Ha
KOHCYJIBTAIMAX IO YYCOHBIM BOMPOCAM, B XOJI¢ TBOPYECKUX KOHTAKTOB, MPH
JTUKBUIANNH 33I0JDKCHHOCTEH, TP BBITIOJIHCHUH WHIWBUIYAIBHBIX 3aJaHUN 1
T.JI.

— B OubOnmoreke, noMa, Ha Kadeape NPHU BBHINOJHEHUU OO0YyYarOIIUMCS
y4eOHBIX U MPAKTUYECKUX 3aJ1a4.

Buaer CPC u xpureprn o1ieHOK
(o 6amnsHO-peTuHroBoi cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

Tembl 1151 caMOCTOSITENILHOM pabOTHl MPOMUCAaHbI B paboyeil mporpamme
TUCIUTUIMHBL.  D(G(EKTUBHBIM  CPEJICTBOM  OCYIIECTBICHUS OOYYarOIIUMCS
CaMOCTOSTENIbHONM  paboThl  SIBISIETCS  DJIGKTPOHHAss  MHGOPMAIMOHHO-
oOpasoBarenbHas cpela yHUBEPCUTETa, KOTopas oOecnedyuBaeT JOCTYI K
y4eOHbIM IJIaHaM, paboYyuM IporpaMmam IUCUUIUIMH (MOAYJEH), MPaKkTUK, K
U3JIAaHUSAM DJICKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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