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1. Ilenu " 3afauM AUCIUTTAHBI

Llenb AUCIUTUTMHBI — NTPpHOOpeTeHre 3HaHWM ¥ HaBLIKOB B 00/1aCTH 001IIei 1
HEeOPraHu4eCcKor XUMUU.

3ajlauv JUCLIUTLIUHBI:

— COOOIUTh CTy/IeHTy CBeJeHWs O Haubosiee 3HAUMMBIX XUMHUECKUX
3HaHUSX, PUOOPeTEeHHBIX Ye/I0BeueCTBOM Ha COBDEMEHHOM 3Tarie ero pa3BUTHUS;

— [aTh TpeJCTaB/AeHUsT O MHOroo0Opasuyd XUMHYEeCKHUX BeIecTB UX
CTPOEHHU, CBOMCTBAX ¥ 3aKOHOMEPHOCTSIX UX MpeBpall|eHUl;

— obecrneunTb BO3MOXXHOCTh YCBOEHUSI CTY/JeHTaMU KOMIL/IeKCa XMMUUeCKUX
3HaHWM, HEOOXOAWMBIX MJIi M3yUeHHUsl CIelUaabHBIX JUCIUIUIAH, a TakXke [Jis
WCIIO/Ib30BaHUsI ~ NMPUOOpPETeHHBIX  XMMUUYECKMX 3HAaHWK B JJajibHeHIein

HpaKTHHECKOﬁ AedaTe/IbHOCTH.

2. MecTo JMCIMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

OuctmriyinHa « XUMHs» OTHOCUTCS K 00si3aTeTbHOM YacTH 10 HallpaB/IeHUIO
13.03.01. Teruio3HepreTuka v Teri0TeXHUKA.

OucuuniviHa IB/SIeTCSl MpeJIIeCTBYIOIIeN [/is1 WU3ydeHusl CJie[yoLInUX
JUCLUIUTMH:  0e301aCHOCTb  JKU3HeesTe/JIbHOCTH, aHa/JWTHUeckKass XUMHUSA U
(U3MKO-XMMUUeCKMe MeTOAbl aHaiu3a, (Qusrdueckass XuUMHS U KOpPpO3Us
XMMUAUECKOM W TeIIOTEXHUYEeCKOM amnmapaTypbl, 3KO0JIOTMYecKas SKCIepTu3a U

OLleHKa BO3/IeHCTBUS Ha OKPY KaIOILYIO Cpefy.

3. IlepeueHb NIIAHUPYEMBIX pPe3y/JTbTATOB O00y4YeHHsI MO JUCLUIUIAHE

(MoJy/i10), COOTHECEHHBIX C MHAMKATOPaMM AOCTH)KeHUsA KOMIIeTeHIH



Taouna 1

Kop NuguKaTopsl IInanupyemsbie pe3y/ibTarhbl
mo ®1'OC JOCTH)KeHUA o0yuenus no aucuuiinHe (3YB)
OobmenpodeccuoHaIbHbIE
OIIK-1 OIIK-1.1./leMoHCTpUpyeT | 3HAThb:
MOHWMaHWe XUMHYECKUX | -CTpOeHHWe  aToMa,  XHUMUYeCcKue

CriocobeH oCyIIecTB/STh
TOMCK, 00paboTKy U aHa/H3
WHGOPMALIUK U3 Pa3/TMUHBIX

WCTOYHHKOB U
TIPe/ICTaB/ISTh e B
Tpebyemom opmare ¢
WCTIO0/Tb30BaHUEM
HMH(OPMaI[MOHHBIX,
KOMITbIOTEPHBIX U CETEBBIX
TeXHOJIOTUH

MpOLIeCCOB M TIPUMeEHsIeT

OCHOBHBI€ 3aKOHbI XMW

3/IeMeHTbl U UX COe[MHeHHUs1, o0Iue
3aKOHOMEPHOCTH MIPOTeKaHUS
XUMUYECKUX PpeaKLWi, XUMHUEeCKYI0
TEPMOJWHAMUKY W KUHETHKY,

SHEepPreTUKy XWMHUUYECKHX TIPOL[eCCOB

u dazoBoe paBHOBecUe,
PeaKLMOHHYO CIIOCOOHOCTH
Bell[eCTB, XUMHUYECKUW, (HU3MKO-

XUMUYECKUN U (PU3nUeCcKUl aHaIu3.
Ymets:

- Tonb30BaThCs  TabmMIaMu |
CTIPaBOYHUKAMU; BLIOMpATh METO/IbI
aHa/mm3a XUMHUYECKHUX 37IeMEHTOB B
TIPUPO/IHBIX Cpefax.

Bnapaers:

-MeTOZlaMH TIOCTPOEHUSI XUMUUECKUX
Mojenei

npu pellieHnn

TIPOM3BO/CTBEHHBIX 3a/1au.




4. O0beM AMCHMIUTAHBI M BU/IbI Y4e0HO# padoThI

Taomna 2
Bcero CemecTpbl
Bﬂ}l yqeﬁﬂoﬁ paﬁoTbI JyacoB/ 3d4.el. 0d0 3P0
0d0 300 1 2 1 2
KoHTakTHas padora (Bcero) 66/1,8 | 20/0,5 | 34/1,0 | 32/1,0 | 10/0,3 | 10/0,3
B Tom uncne:
Jlekiuu 33/0,9 |12/0,3 |17/0,5 | 16/0,4 | 6/0,11 | 6/0,11
ITpakTryeckue 3aHsITHS
JIabopaTOpHbIe 3aHATHUS 33/0,9 | 8/0,22 |17/0,5 | 16/0,4 | 4/0,11 | 4/0,11
CamMocTosTe/ibHas1 padora (Bcero) 114/3,2 | 160/4,4 | 38/1,1 | 76/2,0 | 62/1,7 | 98/2,7
B Tom uucne:
PacueTHo-rpadmueckuie pabOTEI 34/0,9 |52/1,4 |12/0,3 | 22/0,5 | 26/0,7 | 26/0,7
U (unu) opyaue suonbl
camocmosimeabHoOU pabombl:
T10AroToBKA K MpaKTHYeCKiM 30/0,8 | 54/1,5 |12/0,3 | 18/0,5 | 18/0,5 |36/1,0
3aHSITUSIM
IToAroTOBKA K 3a4YeTy
ITogroroBka K 5K3aMeHy 50/1,4 | 54/1,4 | 14/0,4 | 36/1,0 | 18/0,5 36/1,0
Buj oTueTHOCTH JK3. JK3. JK3. JK3. JK3. JK3.
O6mas BCETI' O B yacax 180 180 72 108 72 108
TPY/0eMKOCTh BCET'O
3aUeTHbIX 5 5 2 3 2 3
JUCIUILTHHBI
eAUHUIIAX




5. Cojep)xaHue JUCHUILTHHBI

5.1. Pa3jenbl AUCHUILIMHBI H BU/BI 3aHATHH

Taouna 3
Yacel Hacer Yacel
No HaumeHoBaHue pa3pena JIeKIHOHHBIX al:;‘:;l':‘l‘f:;‘:;‘) 1a6opaTOPHBIX Bcero
n/n JUCLMIUIMHEI 110 ceMecTpaM SaHsTH! 3aHATHI 3aHATHA yacoB
ITepBbIi cemecTp
CtpoeHue BeleCcTBa.
1 O/IeKTPOHHAs CTPYKTypa aToMa 9 - 9 18
Baxkuetimnye Kiaccel U
2 HOMEHKJ/IaTypa 8 - 8 16
HeopraHWYeCKuX BelleCTB
Bcero: 17 17 34
BTopoii cemecTp
PactBOpEI
3 Teopus 3/1€KTPOTUTUUECKOU 6 - 6 12
JUCCoLMalin
OKHCIUTEe/IBHO —
4 | BoccTaHOBUTE/LHBIE peaKLn 6 6 12
XUMUS 37IEMEHTOB U UX
5 | coeguHeHuit 4 4 8
Bcero: 16 16 32
HUTtoro: 33 - 33 66




5.2. JIeKIjMOHHBbIE 3aHATHSA

Taouna 4

n/n

HaumeHnoBaHue pa3pena

I CI{UT/TMHBI

Copep)xaHue pasjena

1 cemec

P

CTpOQHI/Ie BelecTBa

CrpoeHue aroma. DJIEKTPOHHOe CTpOeHHe

atoMa. [IpezncraByieHne 0 KOPMYCKYJISIPHO -
BOJTHOBOM JLyanusme MHKPOYaCTUL]
(a71eKTpoH — yactulia ¥ BosHa). KBaHTOBBbIE
yncaa (ryaBHOe, opOuTa/NbHOE, MarHUTHOe,
CMHOBOE). ATOMHbleopburanus-, p-, d- u
f-  Tuna. OHepreTMyeckue  YpOBHU
3JIGKTPOHOB B OJJHO3JIEKTDOHHOM U
MHOI'03/IEKTDOHHOM  aroMax. [IpuHiun
[Taymu, mpaBuno  XyHfa,  IIPUHLUAI
HauMeHbIlled SHePrUd — KakK OCHOBA
TIOpsiiKa 3ario/THeHUsT aTOMHBIXOpOUTAasIel.
OcHoBHOe W BO30Y)X/IeHHbIe COCTOSIHUS
3/IEKTPOHOB B arome. [lepuoguueckas
ciucreMa ssiemeHtoB [I.M. MeHgeneesa.
[lepyoguuecknii  3aKOH.  3aBUCUMOCTb
CBOMCTB 3/IEMEHTOB OT WX IIOJIOXKEHHUSI B
NepUOANUeCKON CUCTEME.

Xumnyeckast CBsI3b.OCHOBHbBIE TUIMBLI U
XapaKTepUCTUKHU CBs3U. KoBasieHTHas CBsI3b:
METOJ Baj/IeHTHBIX CBsi3ed, THMOpUIU3aIivs,
CTpOeHHWe W  CBOMCTBA  MPOCTEUIIMX
MoJieKyJl. IoHHas 1 MeTajisinyeckasi CBs3b.
MexxMoJieKyIsipHbIe cesizu. BogopoaHas
cBa3b. Cunbl Ban-zep-Baanbca. ArperatHoe
cocTosiHMe BellecTB. Kpucrasiiel

PacTBopbI

PactBopbl. OOljasi XapakTepuCTHUKa. THITbI
gucriepcHbIx cucteM. CriocoObl BeIpaKeHUst
cocTaBa pacTBOpOB. PacTBopeHue  Kak

(bU3UKO-XUMHUeCKUH ripotiecc.
Pa3baBneHHsbIe, KOHI[eHTPHPOBaHHkIe,
HeHaCbIIL[eHHbIE, HaCbIIIeHHbIE u

riepechIllleHHble pacTBOPhI. PacTBOPUMOCTS.
Bnusinve mipuposbl CBs3M B BellleCTBE U B
pacTBOpuUTesie Ha PaCTBOPUMOCTh. PacTBOpHI
HE3JIeKTPOJIUTOB




Teopus 3/1€KTPOTUTUUECKOU
JUCCoLaluu

ONeKTPOIUTHYEeCKast JCcoLMaliys.
CunbHBIe U cjlabble 37eKTPOUThI. VIOHHbIE
paBHOBeCHs B  pacTBopax. PacTBopsl
yiekTposiuToB.  CunbHble U cabble
31eKTpo/uThl.  CTenmeHb  AMCCOLIMALIUM.
KoHcTraHTa  gucconmaiuu  (MOHU3AL[MK)
KHCJIOT ¥ OCHOBAaHUWH

2 cemecTp

OKHC/TUTe/TbHO —BOCCTAHOBUTE/TbHbBIE
peakiu

I'mppommus conel. VoHHOe mipou3BefeHue
BO/Ibl. BoslopoiHbIii 1oka3aTesib. OOMeHHbIe
peakLuM B BOJHBIX pacTBopax. KuciotHO-
OCHOBHbIE CBOWCTBa COeJVHEHWH (Teopus
3JIEKTPOJIMTUYECKOU JMCCOLMALINN).
[IpousBeseHrie pacTBOPUMOCTH. Y CJIOBUS
OCaKIEeHWss U  pacTBOPeHHUs  OCafKOB.
OKuHCUTETbHO-BOCCTaHOBUTE/IbHBIE
peakyuu. OKHC/IUTeNb, BOCCTAHOBUTEJID,
OKUCJ/IeHHe, BOCCTaHOBJ/IEHHE. Turel
OKMCJIUTEeIbHO-BOCCTAaHOBUTEJIbHBIX
TIPOL{eCCOB: Me>XXMOJIEKYISIPHbIE,
BHYTPHUMOJIEKY/ISIDHBIE,
Jucriporiopyuonuposanve.  CocraBieHue
ypaBHeHU! OKUCJ/IUTEe/IbHO-
BOCCTAaHOBUTE/bHBIX peakLUui MeToJaMu
9JIEKTPOHHOTO 0anaHca U TOJypeakKLuid
(MOHHO-311eKTPOHHBIM ~ MeToZ1).  Biusinue
KUCJIOTHOCTU  Cpefpl  HAa  IPOAYKTHI
OKMCJIUTeTbHO-BOCCTAaHOBUTE/IbHBIX

peakuuin




OnekTpoxuMHUueckue rnporeccel. Kopposus
MEeTa/JIOB M  CIJIaBOB:  XWMHYECKas,
3/IeKTPOXUMHYeCKasl. Bogopoanas U
KucnopoiHasi  fenonsgpusaiuu.  CriocoObl
3alIUTBIL  OT  KOPpPO3UU.  DJIeKTPOJIU3
pacIyiaBoB U BOJIHBIX pacTBOpOB
3/IeKTPO/IUTOB. 3aKOHbI Papajes.

OO6me  CBoOMCTBa META/UIOB U  UX
coequennii.  OOmjas  xXapakTepUCTHKA
MeTaJIjioB. MeTanueckast CBSI3b.

3aBUCHMOCTb CBOMCTB META/I/IOB OT MX
II0JIOKEHUA B HepI/IO,E[I/IHECKOﬁ crucreme

1 HOMEeHKJIaTypa
HeopraHMuecKux
BeIlleCTB

5 XUMUS 3/IEMEHTOB 1 MX COeAAMHEeHNH sanemenToB /.M. MeHneneeBa. Haxoxxaenue
MeTa/l/IOB B TNpUpofe. MuHepasisl U pyAbl.
Knaccudukarys MUHEepasoB.
[TpoMmbIiieHHBIE  CTIOCOOBI  TIOJTyYeHUst
MeTassIoB: MMpOMeTalTypruuecku,
TU/IpOMeTasyypruveckui,
3/IeKTpOMeTa/ulypruyeckuii. dusudeckue u
XUMHYeCKHe CBOWMCTBa MeTa/ioB. MXx
OTHOILIEHVE K HemeTaslaM, Boje, 1ieouam,
KHUC/IOTaM, CMeCsiM KHUCIOT. lV3MeHeHue
KUCJIOTHO-OCHOBHBIX U OKUC/IUTENbHO-
BOCCTaHOBUTE/IbHBIX CBOWCTB Ba’KHEMIIINX
CcoeITMHEeHUM MeTaslJIoB
5.3. JlaGopaTopHbIe 3aHATHS
Tabsuna 5
No HaumeHoBaHue CopepxaHue
n/n JIa0opaTOPHBIX pasjena
1 3aHATUH
ITepBbIii cemecTp
1 BBogiHOe 3aHATHE [TpaBusia paboThl B XUMUYECKOU J1abopaTtopun
2 ONeKTpOHHOe CTpoeHHWe aTtoma. KsaHTOBble uuc/ia. ATOMHbIe
opburanu s- p-, d- u f- Tuma. OHepreTHyeckue YpOBHU
91eKTpoHOB. IIpunnun Ilaynu, npaBuno XyHAa, [PUHLIUI
Crpoenue aroma HauMeHbIlIen SHEPrMM — Kak OCHOBA TMOPAAKA 3arOJHEeHHs
aToMHbIXOpOuTasiel. OCHOBHOe U BO30YXK/IEHHBIE COCTOSHUS
3/IeKTPOHOB B arome. [lepuopuueckasi cucrema 3nemeHToB [I.U1.
MengeneeBa. Ilepuoguueckuii 3aKOH. 3aBUCUMOCTb CBOMCTB
3/IeMEHTOB OT UX T0JIO’KEeHUS B TIEPUOUUECKOM CUCTeMe.
3 Bakneiiive knaccol | Okcuipl. Ix xapakTep UM cBobictBa. OcHOBHble M amdOTepHbie

TUIPOKCU/IBI U UX CBOMCTBa. KUCIOTHI: HOMEHK/IaTypa, CBOMCTBA.
CoJu: TUIIBI U CBOUCTBA.

Bropoii cemecTp




4 OJIEKTPOJIUTUYeCKast
Jccouyanus

VoHHble paBHOBecuss B pacTBOpax. PacTBOpBLI 3/1€KTPOJIATOB.
CunbHble W abble 37eKTposuThl. CTerneHb JUCCOLMALIVU.
KoHcranTa pucconmanuu (MOHM3aLMM) KUCAOT W OCHOBAHUM.
KowmriekcHbie COeJIMHeHUs.. [ToBepeHuve KOMILJIEKCHBIX
COeJMHEHUU B BOJHBIX pacTBOpax. YCTOMYMBOCTb KOMITJIEKCHBIX
CcoeJMHEHUM B BOJHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

5 I'uaponus coseit

WNonHoe Tmipou3Be/ileHHe BOAbl. BojopoiHbIi  MOKa3arTe/b.
OOMeHHble peaki[iM B BOJHBIX pacTBopax. I[Ipou3BeseHue
pPacTBOPHUMOCTH. Y CJIOBUSI OCaXKJE€HHsI U PACTBOPEHUST OCaJKOB.

6 OKUC/IUTeTBHO-
BOCCTAaHOBUTE/ILHEIE
peakLyu

Turbl OKHC/TUTeTbHO-BOCCTAaHOBUTE/TbHBIX TIPOL{eCCOB:
MeXXMOJIeKY/IsSIpHbIe, BHYTPHMOJIEKY/ISIPHBIE,
[V CIIPONOPLIMOHMPOBAHUE. CocraB/ieHue ypaBHeHU!
OKUCJIUTeTbHO-BOCCTAaHOBUTE/IbHBIX peakiuii MeToJaMu
9JIEKTPOHHOTO 0anaHca W TOJypeakiui (MOHHO-3/IeKTPOHHBIM
MEeTOZ).

5.4. I[IpakTHueckue 3aHATHSA (CEMHUHAPBHI) - HE NPe0yCMOMpeHbI

6. CamocrosiTesibHasA paboTa CTYJAeHTOB MO JUCIUIL/THHE

CamocTosiTeNlbHOe U3yUyeHre TeopeTHUecKoro Marepuana (81uac). Vcrosnb3yroTcs

KOHCIIEeKTbI JIeKLIUW ¥ peKOMeHZyeMasl iuTepaTypa.

6.1. Tembl pedpepatos:

1. ATOMHBIE U UIOHHBIE PaanycChl, 3JIEKTPOOTPULIATE/IBHOCTL, IIOTEHLIHAJI

(oHeprusi) MOHM3ALMK, CPOZICTBO K 3JIEKTPOHY Y NTePUOJUYHOCTb UX

HN3MeHEHUWA [JId DA3/IMUHbIX 3/IEMEHTOB.

2. Kiaccel HeopraHu4eCcKrux CoeJUHeHUH.

3. HoMeHK/aTypa KOMILIEKCHBIX CO€JUHEHUN.

4. OHTasbnusi 00pa3oBaHUsl. DHTPONMUHBIN U SHTATBITUNHBINA (GaKTOPbI IPU

orpe/ie/ieHUU HarpaB/ieHHsI XUMUUYEeCKHUX peakiuil.

5. CKOpOCTb XMMHYECKUX peakuil. DakTopbl, BIUSIOL[ME HAa CKOPOCTb.

6. [IpousBeseHre paCTBOPUMOCTH. Y CJIOBUS OCaKEHUSI M pACTBOPEHUS

0CaJIKOB.

7. TUIblI OKMCIUTEIbHO-BOCCTaHOBUTE/ILHBIX IMMpo1eccosB:

ME>XMOJIEKYJ/IADHbIE, BHYTPUMOJIEKY/IADHbBIE, AWCIIPOINIOPLHMOHHNPOBAHHE.

8. Crioco0bI 3alUTHI METAJIOB OT KOPPO3uH. 3akoHbl Papa/esi.




9. PacripocTpaHeHye MeTaJIJIOB B TPUPOJe U TTPOMBIILIZIEHHbIe CITOCOOBI X
MOJTyYeHUsI.
[ToaroToBka K yiabopatopHeiM paboTtam. JlabopaTopHasi paboTa COCTOUT U3 IBYX
yacTed — TeOPeTUYeCKOU U 3KCIepuMeHTaNbHOU. K 3KcrepuMeHTanbHOW 4acTy
CTYJEHT [JOMYyCKaeTCs MOoce OCBOEHUsS] TeOPeTUUeCKOro MaTepuasa, BbIMOTHEHUS
JIOMaIITHeTo 3aJlaHusi U cobecefloBaHMs C TIperojaBaTesieM B WHAWBU/YaTLHOM
niopsiike. [11s1 BBITIOSTHEHUST JOMAIIIHEro 3aZlaHusl, Ha TIePBOM 3aHSITUU, CTYAEeHTbI
MOy4yaldT HOMEp BapuWaHTa, IIPUCBOEHHBIM CTY/JEeHTY Ha BeCb CEeMeCTp.
[NomaniHee 3ajaHue BBITIOJHSAETCA B TeTpaju. OKCIepUMEHTalbHas 4YacTb
oopmsisieTcsi B JsiabopaTOpHOM >KypHase. Vcronb3yeTcss KOHCIEKT JieKLWH,

pekoMeH/lyemasi IuTeparypa.

6.2. YuebHO-MeTOAMUECKOE U MH(MOPMaIMOHHOE obecrieueHe

CaMOCTOSATEe/IbHOM pabOoThI

Jluteparypa:

1 bontpomerok B.B. Ob1ias xumus [ D/1eKTpOHHBIM pecypc]: yuebHoe rmocobue/
bontpomerok B.B.— DseKTpoH. TeKcTOBbIe JaHHble.— MuHCK: Bblmisiinas mkona,
2012.— 624 c.— Pexxum goctyna: http:// www.iprbookshop.ru/20236.html.— 35C
«IPRbooks»

2 Bontpomerok B.B. O61iias xumust [ D/1eKTPOHHBIN pecypc]: mocobue /st MOATOTOBKH K
L|eHTpa/IM30BaHHOMY TeCcTHpoBaHHI0/ bonTpomerok B.B.— DeKTpoH. TeKCTOBbIE
nanHble.— MuHcK: TetpaCucremc, 2012.— 191 c.— Pexxum fgocTyma:
http://www.iprbookshop.ru/28157.html.— 3BC «IPRbooks»

3 Amnaprer A.W. O6mas xumust. COOpHUK 3a/laHul C MPUMepaMU pellieHu# [D1eKTpOHHbIH
pecypc]: yue6Hoe riocobue/ AnapHeB A.U., AdonuHa JI.M.— D/1eKTPOH. TEKCTOBbIE
naHHble.— HoBocrbupck: HoBocmOUpCKuii rocyjapCTBeHHbIN TeXHUYeCKUMA
yHuBepcuteT, 2013.— 119 c.— Pexxum foctyma: http://www.iprbookshop.ru/44673.html.
— 3BC «IPRbooks»

4 Ab6pambrueBa H.JI. [TpakTHKyM 1o 00611iet XUMHUM [ D/1IeKTPOHHBIN pecypc]: yuebHoe
nocobue/ A6pambruera H.JI1., A3ueBa JI.M., Apxanrenbckast O.B.— 31eKTpoH.
TeKCTOBbIe JJaHHbIe.— MOCKBa: MOCKOBCKHIA TOCYJapCTBEeHHBIN YHUBEPCUTET UMEeHH!
M.B. JlomoHocOoBa, 2005.— 336 c.— Pe)xum f1ocTyma:




http://www.iprbookshop.ru/13106.html.— 3BC «IPRbooks»

TuxonoB I'.I1. Obmas xumust. Yacts [ [SneKTpoHHBIM pecypc]: yueOHOe ocobue s
CaMOCTOSITe/IbHOW MOATOTOBKU CTyAeHTOB/ TruxoHOB I'.I1.— D/1eKTpOH. TeKCTOBbIE
JaHHble.— MockBa: MoCKOBCKasi rocy/jlapCTBeHHasl akaZleMusi BOJHOTO TPaHCIIOPTa,
2006.— 192 c.— Pexxum goctyna: http://www.iprbookshop.ru/46291.html.— 35C
«IPRbooks»

Bep6urikast H.M. O61mas xumusi «KomriekcHbie coeiuHeHHsI» [ D/1eKTPOHHBIN pecypcl:
MeToznueckue ykaszanus/ Bepouiikass H.I.— 31eKTpoH. TEKCTOBbBIE JaHHbIE.—
Open0Oypr: OpeHOyprckuii rocyjapcTBeHHbiii yauBepcutet, ObC ACB, 2005.— 17 c.—
Pexxum poctyma: http://www.iprbookshop.ru/51602.html.— 3BC «IPRbooks»

7.011HOUHBIe Cpe/jCcTBa

7.1. Bonnpockl K py0e)KHbIM aTTeCTalHsAM:

I cemecTp

I py0exHas aTTecTanus

1.

Haute oripejesieHUWe TOHSITHW: 3/IEMEHT, aTOM, MOJIEeKYJa, IPOCTOe U

C/I0)KHOe BelecTBO. IloueMy UHCIO U3BECTHBIX TIPOCTHIX BeIIeCTB,

TIpeBbILLIAeT YMC/IO U3BECTHBIX 3/IEMEHTOB?

PykoBozicTBysich TipaBU/ioM ['yH7a, pacripefieiire IO 3SHEPreTUUeCcKUM
% . 3. 5

sTueiKaM 3JIEKTPOHBI B CJIEAYIOLIUX COCTOSIHUAX: a) 3p°; 6) 3d°.

B kakou mnocnenoBare/ibHOCTH, COIVIACHO TMpaBuWiy KiieukoBCKOTo,

MIPOUCXO/IUT 3ariojTHeHWe 3/IeKTPOHAMH JSHEepreTUYecKWX  YPOBHeH U

MO/IlypPOBHEM B MHOT'03JIEKTPOHHBIX aTOMax?

Kakoit u3 rogypoBHeii 3aronHsieTcsi paHee: a) 4s uau 3d? 6) 5p wiu 4d?

OTBeT MOTUBUDYITE.

Kakoe makcrManbHOe KOJIMYECTBO 3JIEKTPOHOB MO’KeT ObITh y aTOMOB Ha

TI0oC/Ie/THEeM U TIPe/ITTOCeIHEM SHEepPreTUUeCKUX YPOBHSIX?

Kakue 13 nprBe/ieHHbIX KBAHTOBbBIX TMO/TyPOBHEU SIB/SIIOTCS 0CTPOEHHBIMH,

. 1 2 4 6 10 10 1 2
a Kakuve HeJJOCTPOeHHbIMU U ToueMy: 2s, 1s°, 2p*, 3d°, 4f°, 3d", 6s’, 3d’,

5£'4?




7. HaWiTe CcOBpeMeHHOe OmpeJe/ieHWe Tepuojguuyeckoro 3akoHa /[.U.
MeHzienieeBa U 00bsICHUTE CTPYKTYPY MePUOJUUECKON CUCTEMBI.

8. PykoBozcTBysick mnpaBuioM ['yHAa, pacrpezendre M0 3SHepPreTUuyecKuM
UeKaM 3/IeKTPOHBI B C/IeAIYIOIIMX COCTOAHMAX: a) 3p°; 6) 3d°.

9. Kakoe cocTosiHMe aTOoMa Ha3bIBaeTCsi HOpPMasbHBIM, BO030Yy>KIeHHbIM?

Kakumu crioco6amut MO>KHO TiepeBeCTH aToM B BO30Y»K/leHHOe COCTOsIHUe?

OoOpa3er; 0uieTa Ha py0e)XHYI0 aTTeCTAL[UIO

buner

1. Kakoe MakcuManbHOe YUCJIO 3/IEKTPOHOB MOJKET CO/iepKaTh MOypOBeHb
opbuTtasbHOEe KBaHTOBOE urco Kotoporo L=0.

2. Jlns aToMa 3JieMeHTa C IopsAKOoBbIM HoMepoM 30 yKasaTh:

- COCTaBUTb 37IEKTPOHHYIO U 3/IeKTPOHHO-Tpaduueckyro (GopMyib;

3. CTpyKTypa BaJ/IeHTHOTO 3J/IeKTPOHHOTO CJIOSi BbIpakaeTcsi (opmysioin
2s2p'. OripefieiuTh TOPSAAKOBBIA HOMEp, Has3sBaHWE U 3JIEKTPOHHOE
CeMeNCTBO 3TOr0 3/IeMeHTa.

4. Kak M3MeHSIIOTCS MeTa//IMyeckhe CBOWCTBA 3/1€MEHTOB B TJIaBHbIX

TIOATPYIIax C POCTOM 3apsifia sizpa?

II pyOe)xHasi aTTecTanusm:

1. Yro Ha3biBaeTca okcuaoM? Ha Kakuve TUIIbI 1e/1ITCS OKCU/bI?

2. Hamuiuvre xumuudeckue @opMysibl OKcuaoB 3snemeHToB III  mepuopa
MepUOJJUYECKON  CUCTEMBbI, YYUThbIBas MAaKCHMAa/bHYK) BaJIeHTHOCTb
s/1eMmeHTOB. Ha3oBUTe OKCU/BI.

3. Kakue 13 yKa3aHHBIX HUKe OKCUZI0B SBJISFOTCS OCHOBHBIMU, KUC/IOTHBIMU U
amdotepubpiMu? a) CrO;, Li,O, ZnO, Mn,0O;, P,Os, FeO, BeO; 6) CrO,
Cr,0s, SiO,, BaO, PbO, B,0Os;, N,Os. CocraBbTe rpaduueckve (HopmyJibl

OTMEUEHHBIX OKCH/OB.



4. Hanmmmrte (OpMy/Ibl OKCHIOB, KOTOPbIe MOT'YT OBITH ITOyUY€HBLI IpPU
pas3/iokKeHWHd CepHOM, (ochopHON, KpPeMHHEBOW KUCJIOT; THPOKCH/IOB:
meau (I1) u >kenesa (I11); kapboHaTa Kanbiys, ocdaTa MarHusl.

5. C KakuMU U3 TlepeurceHHbIX HUKe OKCH/0B MOXKeT B3aHWMO/leliCTBOBATh:
a) TUApoKcuj Hatpusi; 6) okcua Kambiusa. P,Os, BeO, K,O, Al,Os;, CO,,
Zn0O. HanvimTe ypaBHeHUsI peakiiuii U Ha30BUTe MPOAYKThI PeaKlvi.

6. C KakMMU U3 Tlepeurc/IeHHbIX HU)Ke OKCHUIOB MOXKeT B3aUMO/IeMCTBOBATH:
a) cepHas kucioTa; 0) ¢ochopubii anruapug. BeO, CrOs;, MgO, ALO;,
N,Os. Harminute ypaBHeHHs1 peakijiii ¥ Ha30BUTe TIPOAYKThI peaki[yid.

7. Kakue coeiyiHeHHsI Ha3bIBaKOTCS TUAPOKCUAAMH, W Ha Kakue TUIIbl OHU
nenstcs? TIpuBeauTe MpUMepHI.

8. Kakue coenuHeHUs1 Ha3bIBalOTCA KUCI0TaMU? Ha Kakve rpynmbl [JessTcs
KUCJIOTBI: @) TI0 COCTaBy; 0) 10 OCHOBHOCTH. [IpuBeiTe MprUMephI.

9. CocraBbTe ¢HOPMY/bl KHUCIOT, COOTBETCTBYIOIIUM KHUCIOTHBIM OKCH/JIaM:
SO3, SiOz, ASzO5, P205, C1207, CI'O3, ASzO3, COZ Ha3zosute 3TH KUCJIOTHI,

YKAKHUTE NX OCHOBHOCTB U COCTaBbTE rpa(buquKHe (i)OpMY]IbI 9THUX KHUCJIOT.

OoOpa3er; 0u/1eTa Ha py0e)XKHYI0 aTTeCTAL[UIO

buner

1. Hamummwmre ¢GopMynbl OKCHUAOB S- UM P-3JIEMEHTOB TMSTOrO Tepuofa
MepUOANYECKOM CHUCTEMbI, YUUTBHIBasg UX BBICIIYIO BaJIeHTHOCTb. YKa)KWTe
XUMUUECKUH XapaKTep OKCU/IOB.

2. Hamnuiure a)ans kucioT H3PO4 u HCIO; Bo3MOXKHBIE KUC/IOTHBIE OCTaTKU U
bopMy /bl COOTBETCTBYIOIUX OKCHAOB; 0) A5t ocHoBaHuM NaOH u Fe(OH),
BO3MO>XHbIe OCHOBHbIE OCTaTKU U (DOPMYJIbl COOTBETCTBYIOLIUX OKCUIOB; B)
rpaduueckue ¢popmynsl H;PO,u Fe(OH),.

3. 3anuimMTe ypaBHeHUsl peakiui B3aumogerctBus am@orepHoro Cr(OH)sc
pacTBOpPaMHM a) TUAPOKCHA HATpHS; 0) COITHOM KUC/IOTHI.

4. C KakvMHU U3 Tlepeurc/IeHHbIX BeleCTB MOXKeT pearpoBaTh OKCHJ, MarHusi:



OKCHJ, Kaiblusi, Bojia, pocdopHas KucioTa, okcug, xyopa (VII), ruapokcuf,
Ka/lisl, HUATpPAT LMHKA. 3aluIlIUTe YpaBHEHHsS BO3MOXKHBIX peaklui |

HalmMImunTe IIPpOAYKThI peaKqu/I.

7.2. Boripocsl K 3K3aMeHy

1. Kakve KBaHTOBbIe UMCJIa XapAKTEePU3YHOT SHEpPreThUecKoe COCTOSTHHE
3/IeKTPOHA B aTOMe, U KaKOB UX (PU3UUECKUU CMBIC/T?

2. Kakve 3HaueHUsi MOTYT TIPMHUMATh: a) T[JIaBHOe KBAaHTOBOe 4YHCJIO; 0)
opbuTasbHOE KBAaHTOBOE UHC/IO; B) MarHATHOe KBAHTOBOE YWCJ/IO; [I)
CIIMHOBOE KBaHTOBOe unc/10? YTO onpesiesislOT B aTOMe KBaHTOBbIe uuc/ia?

3. UTo Ha3bIBaeTcs 3/eKTPOHHbIM 0071akoM, aTOMHOUW opbuTanbio? Kakyro
dbopmy umeeT s-, p-, d- aTOMHBIEe OpOHUTANTH?

4. Kakue 3/1eKTPOHbI Ha3bIBAlOTCA S-, P-, d-, f- 371eKTpOHAMU U KaKOBBI Jj1s1 HUX
3HaueHUs: OpOUTaTbHBIX KBAHTOBBIX UMCEsT?

5. Kakue 3HaueHUs1 MOXKeT TPUHMMAaTb MAarHWTHOE KBaHTOBOE UHWCJIO IIpU
opbuTanbHOM KBaHTOBOM umcyie: | = 2,3,4? CKObKO SHEPreTUYecKuX ssueek
Ha JJaHHBIX MOJYPOBHSX?

6. CKOBKO ¥ Kakue MOAYPOBHM HWMEITC Ha TpeTbeM 3SHepreThyeckoM
ypoBHe? UeM OT/IMYatOTCs 3/IeKTPOHBI 3TUX MTOAYPOBHEN?

7. Chopmynupyiite mpuHuun [layau v, pyKOBOACTBYSCh UM, pacCUuuTaiuTe
MakKCHUMaJIbHO€e YMCJIO 3JIEKTPOHOB Ha TPeThbeM SHepreTUueCKOM ypOBHe.

8. KakuM mnpuHLUIIaM TOAUMHSETCS  pacrpefiejieHde  3JIeKTPOHOB 10
SHEpPreTUUeCKMM YPOBHSIM B MHOIO3JIEKTDOHHOM aroMe? B uyem wux
CYLJHOCTb?

9. PykoBogctBysich mpaBwioM ['yHja, pacnpezenure 10 3HepreTUYeCcKUM

s4eiikaM 3/IeKTPOHLI B C/IeYIOIIUX COCTOSHUAX: a) 3p°; 0) 3d°.



10.B kakoM moC/eqoBaTe/IbHOCTA, COrJIaCHO mpaBuiay KJieukoBCKOro,
MPOUCXO/IUT 3arojTHEHWEe 3JIEKTPOHAMH SHEPreTUYecKWX  YPOBHEM U
MOAYPOBHEN B MHOT'03/IEKTPOHHBIX aTOMax?

11.Kakoi1 13 mofypoBHel 3amosHseTcss paHee: a) 4s wmu 3d? 6) 5p wmm 4d?
OTBeT MOTUBUPYWUTE.

12.Kakoe MakcHMMa/ibHOe KOJTMUeCTBO 3/IeKTPOHOB MOXKeT OBITh Y aTOMOB Ha
TIOC/IeJHEM U TIpeATIoC/ielHEM SHEPreTUUeCKUX YPOBHSIX?

13.Kakue 13 nprBeieHHbIX KBAHTOBBIX MO/[yPOBHEH SIB/ISIFOTCS JJOCTPOEHHBIMU,
a Kakye HeJOoCTPOeHHBIMU U moueMmy: 2s', 1s% 2p*, 3d°, 4f° 3d", 6s', 3d?
5f14?

14.[laniTe  coBpeMeHHOe OrpejieJieHde TepuoAudeckoro 3akoHa [.U.
MeH/iesieeBa U 00bICHHUTE CTPYKTYPY M€PUOJUUECKON CUCTEMBI.

15.CKOJIBKO 3/71eKTPOHOB HAaXOAUTCSd Ha BHEIIHEM >SHEPreTUYeCcKOM YypOBHE
aTOMOB 3JIEMEHTOB, CTOAILUX B Hauaje ¥ B KOHLe Kaxzjoro repuoza? Ha
KaKHX TTOAYPOBHSX HAXOAATCS 3TU 3/IEKTPOHBI?

16.[laiiTe onpefiesieHNe MOHATUN: «TIEPUOJ», «TPYyNNa», «IIOATPYMa» C TOUKU
3peHUsi CTPOEHUsI aToMa.

17.4YT10 03HauaeT /i1 JaHHOT'O aToOMa HOMep Tepuoja, Homep PyIibl?

18.Uem o0ycsoB/ieHO Ha/iduve TMOATPYINT B TEPHOJUUYECKON CHCTeMe?
CKO/IBKO M KaKuX 3JIEKTDOHOB HAaXOJUWTCS Ha BHEIIHEM SHEPreTU4YeckoM
ypOBHeE 37IeMeHTOB: a) yrJjiepo/ia ¥ TuTaHa (IV); 6) mapranija u xiopa (VII)?

19.ITouemMy mepBbIM EPUOJ, COCTOUT JIUIIb U3 IBYX 37IEMEHTOB?

20.Ha kakue »>/IeKTPOHHbIE CE€MEMCTBa [eJISITCS 37eMeHThI IO 3aroJIHEHUI0
HEpPreTUUeCKUX MNoAypoBHer? KakuWM 3/1eMeHTOM HAuWHAKTCS, M KaKuM
3aKaHUYMBAKOTCS TIePUO/bI?

21.CocTraBbTe 3JIEKTPOHHO-CTPYKTYPHbIE dbopMy/ibl aTOMOB UeTBEpPTOr0
riepyvo/ia: KajibLys, CKaHAusl, XpOMa, KeJjie3a, MblllIbsiKa, aproHa. K kakomy
CEeMEKCTBY 3JIEMEHTOB OHM OTHOCSTCS?

22. Ha3zoBuTe >/ieMeHTBbI, Y KOTOPbIX Ba/IeHTHbIE 3/I€KTPOHbI OMUCHIBAIOTCS

Gopmynamu: a) 4s%, 4p*; 06) 5s'; B) 3d°, 4s'. B kakom nepuoje, rpyIiie,



23. Kakol U3 3/1eMeHTOB SIB/ISIETCSI CAMbIM CHUJIbHBIM BOCCTaHOBUTEIEM?
CaMbIM CUJIBHBIM OKUC/TUTEJIEM?

24. O6bsicHUTE, TIOUEMY pa3/Mure B CBOMCTBAaX XpoMa M Cephl, Xjopa H
MapraHija BeJIMKO IS HU3KUX CTereHed OKHC/IeHWSI U He3HAuWuTe/lbHO JJIsi
BBICILIMX?

25.9t0 Ha3biBaeTcst OKcUaoM? Ha Kakue TUTIBI [eIITC OKCUZIbI?

26.Hanuiire xumMuueckue ¢Gopmysibl OKCHU0B 3nemMeHToB III mepuoga
MepUoANYEeCKONM  CHUCTEMbI, YUWTbIBas MaKCUMa/bHYI0  Ba/IeHTHOCTb
s71eMeHTOB. HazoBUTe OKCU/BI.

27.Kakue 13 yKa3aHHbIX HUKEe OKCH/OB SIBJISFOTCSI OCHOBHBIMU, KMC/IOTHBIMU U
amborepapiMu? a) CrOs, Li,O, ZnO, Mn,O; P,Os, FeO, BeO; 6) CrO,
Cr,0s, SiO,, BaO, PbO, B,0s;, N,Os. CocraBbTe rpacduueckve (HopmyJibl
OTMEUEHHbBIX OKCH/IOB.

28.Hamummre ¢GhopMysbl OKCHUJIOB, KOTOpble MOTYT ObITh IOMy4YeHbl TIpU
pa3/iokeHWHd cepHOM, (ochopHON, KpPeMHHEBOW KUCJ/IOT; THPOKCH/IOB:
meau (I1) u >kenesa (I11); kapboHaTa Kanbiys, ocdhaTa MarHusl.

29.C KakuMHU W3 Mepeuyurc/IeHHbIX HKe OKCHIO0B MOXKeT B3ahMO/IeMCTBOBATh:
a) TUApoKcup Hatpusi; 6) okcua Kambiusa. P,Os, BeO, K,O, Al,Os; CO.,
ZnQO? Hanuivre ypaBHeHUs peakliidi U HA30BUTe MPOAYKThI PeaKkLIUi.

30.C KakuMH M3 MepeuymrcIeHHbIX HWKe OKCHIO0B MOXKET B3aWMO/IeMCTBOBATh:
a) cepHas kKucioTa; 0) dochopubii anruapug. BeO, CrOs;, MgO, ALO;,
N,Os. Hanmnimre ypaBHeHUs1 peakijuii ¥ Ha30BUTE TIPOAYKThI PeaKI[vH.

31.Kakue coegvHeHUs Ha3bIBAIOTCA THMAPOKCHUAAMU, M Ha KaKUe TUIIbI OHU
nenarca? [Ipusenute npuMepsl.

32.Kakve coeJvHeHHs Has3bIBAlOTCA KUCI0TaMyd? Ha Kakue rpyrinbl [ensTcs
KUCJIOTBI: @) TI0 COCTaBy; 0) 10 OCHOBHOCTH. [IpuBeainTe MpHUMephI.

33.CocTaBbTe (HOpPMYJbI KHUCIOT, COOTBETCTBYIOIMM KHCJIOTHBIM OKCHUJAM:

SOs, SiO,, As,Os, P,0Os, Cl,0;, CrOs, As;Os, CO,. HazoBuTe 3TH KHUC/IOTHI,

YKAKHUTE NX OCHOBHOCTB U COCTaBbTe Fpa(bI/ILIECKI/Ie ¢)OPMYJIBI 9THUX KUCJOT.



34.Hammmvre dhopMybl CleJyIOIMUX KACIOT: a) KpeMHUeBOM; 0) a30THOM; B)
opTodoc(OopHOI; T) OPTOMBIIILSIKOBOM; 1) XPOMOBOMU; ’K) CEPOBO/IOPO/IHOM;
3) OpOMOBOJOPOJHOM; M) XJIODHOH. YKakKUTe BO3MOXXHbIE KHCIOTHBIE
OCTaTKU COOTBETCTBYIOLLIUX KUCJIOT.

35.HasoBute aHuoHs! kuciaor: a) HCOz, H,PO4, PO, PO;*; 6) SO, HSOy,
SOs*, CI; B) S%, HS", HSOs, HPO.*; r) HSiOs, COs*, Br, CrO.,*; 1) NOs,
NO;, HAsO,*, AsO4*; x) Br, CH;COO, AlOs*, ZnO,*.

36.C KakKUMM U3 TIepeurcIeHHbIX HWXKe BeIleCTB MOKeT B3auMO/IeliCTBOBATh
dochopHas kucimora: As,Os, BaCl,, H,SOs, NaOH, H,O? Hanuiiure
yPaBHEHUS Peakl[iid M Ha30BUTE MPOJYKThI peaKLUH.

37.YTo Ha3bIBaeTCs OCHOBAHMEM U UTO Takoe Iiesioub? [IprBeiTe IpUMepHI.

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

Mn(OH)s. YKaxKuTe HMX KMCJIOTHOCTb M BO3MOXXHbIE OCHOBHBIE OCTAaTKH.
CocraBbTe Tpaduueckre (opmy/ibl OTMeUEHHBIX OCHOBAaHUM.

39.Hanummre (hopMy/bl OCHOBaHUM, KOTOPBIM COOTBETCTBYIOT KaTHUOHBI: a)
MgOH*, K*, Fe(OH)*, Cr*; 6) FeOH*, Cu**, BaOH"; B) Sn(OH),*", SnOH",
Li*, CuOH"; r) Pb*, Al(OH),", Au’; n) Fe(OH)", Ba*", Pd(OH);", AIOH*".

40.Kakumu criocobaMyd MOXXHO TIOJTYYHTh PaCTBOPMMOE B BOJleé OCHOBaHHE?
[IpyBeguTe YypaBHEeHUS peaKIUU.

41.HanuvilMte YypaBHeHWs peakluh T[OoJiydeHUsI HepacTBOPUMBLIX B BOJe
ruapokcugoB gerictBueM KOH Ha comu: MgCl, Al(SOs)s;, Cr(NOs)s,

FeSO,, SnCl,; Kakve wu3 TOAyuYeHHbIX THUAPOKCHUIOB  SIB/SIFOTCS

am(poTepHbIMU?
42.Tonviuure ypaBHeHUs C/IeIVIOLHUX peakLvi:
—> —>
a) Cu(OH), + HNO; 6) NaOH + SO,
B) KOH + A1203—> T) KOH + AI(GH)g
1) NaOH + NiSOz»>

HazoBuTe NMpoAYKThI peakiiu.

43.Kakue ruIpoKCU/ibl Ha3biBatOTCs amdoTepHbIMU? [IpuBeTe MpUMepHI.



44 HanuiiTe ypaBHEHUs peakl[Mii B3aMMOJENCTBUSI THUAPOKCHAA Kanusi U
HNO3 c¢ amdorepubivu rugpokcugamu: a)Cr(OH)s; 6) Sn(OH),; B)
Pb(OH)..

Oo6pa3ery 3K3aMeHal[HOHHOI0 OU/IeTa

I'PO3HEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU
TEXHUYECKWUN YHUBEPCUTET
NucTuTyT HehTH U rasa
BW/IET Nel
JucimniinHa: «XHUMHUA»
CnenuanbHocTh: 13.03.01 Cemectp: I

1. [Ins aTroMa 3/1emMeHTa C opsiAKOBbIM HOMepoM 20 yKasaTb:

- mnoJsiokeHue B [leprognueckor cucTeme 3/1eMeHTOB (IepUo/, TPyMa,

MOArpymnmna);

- COCTaBUTb 3/IEKTPOHHYIO U 3/IEKTPOHHO-TpaUuecKyro (opMyJibl;

- Orpe/leJIUTh CBOWCTBO (MeTasll, HeMeTasl);

- Ha3BaTb BaJICHTHbIE 3/IEKTPOHBI;

- yKasaTb BaJEHTHOCTb 3TOT0 37eMeHTa B HOPMaibHOM U

B030y>XKIeHHOM COCTOSIHUM;

- UHMCJIO POTOHOB, HEMTPOHOB, 3/IEKTPOHOB.
2. C KaKMMH U3 TIePeUYMC/IeHHBbIX BeIeCTB MOJKET pearupoBaTb OKCHUJ, KasbLUf:
okcuy Gapus, Boga, dhocdopHas Kuciora, okcuz xmopa (VII), ruapokcuy Kasmus,
HUTpaT ILMHKa. 3aluilUTe YypaBHEHUSI BO3MOXKHBIX peakUWd W HaMUIIUTe
MPOAYKThI PeaKi[vu.
3. 3anummTe ypaBHeHHs peakLMU B3auMmogercTBus am@orepHoro Zn(OH).c
pacTBOpaMH a) TUAPOKCU/IA HaTpust; 0) COMSTHON KUC/IOTHI.

«YTBEPXXIAH»
« » 202 . 3as. kacpedpoli J.3. Maenaes

Bonpocskl K py0e)XHOH aTTeCTaljlu:
IT cemecTp

I py0exHas aTTecTanus



. 3anuiuuTe ypaBHEHUs peaklui B MOJIEKY/IIPHOM Y MOHHO-MOJIEKYISIPHOM
BHU/Ie, MPOTEKAIOIINX B BOJHBIX PACTBOPaX MEXAY CIeAyIOLUMU
BeriectBamu: a) HCI 1 NaOH 6) Na,S u Pb(NOs),B) NaClO u HNO:.

. CocTraBbTe MoJIeKy/IsIDHbIe ypaBHEHUS peakliii, KOTOPbIM COOTBETCTBYIOT
C/lelytole MOHHO-MOJIEKYJ/ISIPHbIE YDaBHEHUS:

a) 5032_ +2H" = SOz + Hzo
0) ZnOH" + H' = Zn*' + H,O

. Onpepenurte cpefly pacTBOpPOB (KHCJiasi, HelTpanbHasi, OCHOBHasi) U pH (>7,
= 7, <7) cnepyroumux coser: FeSO4 Na,SO3;Na,SO., FeSO;. Hanuiuuvre
BO3MO>KHbIe YPaBHEHUS PeaKLui THIPOIn3a COoel.

. CocTaBbTe YypaBHeHUS THUPOM3a, MPOUCXOAS]IIET0 TMPU CMeIIMBaHUU
pactBopoB K,S u CrCl;. Kaxpmas u3 B3gTbIX COMeM TUAPOIU3YETCS
HeoOpaTUMO /10 KOHIIa ¢ 00pa3oBaHKeM COOTBETCTBYIOIIUX COJIeH.

. MoryT 1 NporCXOAUTh OKHUC/IUTE/TbHO-BOCCTAHOBUTE/TbHBIE PeaKLIUU
Mexay cieayrommu Betectsamu: HoS u HI, H,S v H.SOs, Ho.SOs 1
HCIO,?

. YpaBHsIITe peaki[{i0 METO/[OM 3/IeKTPOHHOTr0 OaaHca:

P + HIO; + H,O - H3;PO, + HI

. 3anuiunTe BO3MOJKHbIE YDaBHEHUSI PeaKLIMM B3aUMOZEMCTBUSI METa/IIOB: a)
Zn, 6) Cu B) Na, c pactBopamu cieayomux Beijects H,O, NaOH, H,SO,
pass, H2SO4 xomy, HCl, HNO3, FeSO..

OoOpa3er; 0u/ieTa Ha py0e)XKHYI0 aTTeCTAL[UIO

Bbuner

1. 3anumuTte YPaBHEHHUA peaKI_[I/Iﬁ B MOJIEKYJ/IADHOM Y1 HOHHO-MOJIEKY/IADHOM

BU/le, MPOTEKAIOIINX B BOJHBIX PACTBOPaX MEXAY CIeAyOLUMU

BerjectBamu: a) HCl u NaOH 6) Na,S u Pb(NOs),B) NaClO u HNO:.



2. CocTtaBbTe MOJIeKY/IsIDHbIe ypaBHEHUs peaki[iii, KOTOPbIM COOTBETCTBYIOT
C/ielytole MOHHO-MOJIEKYJ/ISIPHbIE YDaBHEHUS:

a) 5032_ +2H" = SOz + Hzo

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

Il pybOexxHasi aTTecTarjus:

1. 3anuimTe ypaBHeHUs peakLi B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJIIPHOM
BUJIE, IPOTEKAIOLIUX B BOJHBIX PACTBOPaX MeXAY C/IeAYHOLUMU
BerjectBamu: a) HCI 1 NaOH 6) Na,S u Pb(NOs),B) NaClO u HNO:.

2. CocTtaBbTe MOJIEKY/ISIDHbIE YPaBHEHUS peakL[1ii, KOTOPbIM COOTBETCTBYIOT
C/1eiyro1ie MOHHO-MOJIeKY/IIpHble YDaBHEeHUS:

a) SO;* + 2H" = SO, + H,0
6) ZnOH' + H* = Zn** + H,0

3. Onpepenvrte cpefly pacTBOPOB (KUC/asi, HeMTpaibHasi, OCHOBHasi) u pH (>7,
= 7, <7) cnepyromux coser: FeSO4 Na,SO3;Na,SOs FeSO;. Hanuiuuvre
BO3MOJKHbIE€ YPaBHEHUS PeaKL[Mi TUIpo/r3a CoJIel.

4. CocTaBbTe ypaBHEHUs] THAPOJM3a, TPOUCXOJSAIEro TpU CMelIWBaHUU
pactBopoB K,S u CrCls. Kaxpas w3 B3sTbIX CoJied TUAPOIU3YETCs
HeobpaTHUMO /10 KOHIJa ¢ 0O0pa30BaHWEM COOTBETCTBYIOIIUX COMEM.

5. MoryT i1 NpOUCXOAUTh OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PeaKLIUU
Mexay cieayrommMiu Betectsamu: HoS u HI, H,S v Ho.SOs, HoSOsu
HCIO,?

6. YpaBHsTe peakLli0 MeTOZIOM 3/IeKTPOHHOT0 banaHca:

P + HIO; + H,O - H3PO, + HI

7. 3anuiuvTe BO3MOXXKHbIE YPaBHEHHs peakldi B3auMO/IeUCTBHS METasIOB: a)
Zn, 6) Cu B) Na, c pactBopamu creaytomux Beirjects H,O, NaOH, H,SO,
pasey H2SO4 o, HCl, HNO3, FeSO..



Oopa3ser] Ou/1eTa Ha pyOe)XKHYH aTTeCTAI[HI0

buner

1. Ykaxute, Kakue u3 ciefytoiux BeilectB Cly, K,CrO4, HCIO, KMnOy,
MnSQ,, B pacTBOpax MpOosB/ISIIOT a) TOJBKO OKUCUTe/IbHbIe CBOMCTBA 0)
OKUCJTUTETbHO-BOCCTaHOBUTEJIbHYIO IBOUCTBEHHOCTh. OOOCHYITE OTBET.

2. MoryT 1 NpOUCXOAUTE OKHC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIE PeakLIuU
Mexay cinenyroiumu Betectsamu: HoS u HI, H,S v H,SO3, H,SOsm
HCIO,?

3. YpaBHsTe peakiii0 METO/IOM 3/IeKTPOHHOTro HasaHca:

P + HIO; + H,O - H3PO, + HI

Bomnpochkl K 3K3aMeHy

1. Xumuueckas TtepMoguHamMukKa. (OCHOBHBIE TIOHATHSA. OHepreTuyecKue
3¢ deKkTbl XUMUYECKHUX peakiuii. BHyTpeHHsIi SHeprusi W JHTaJIbIIUS.
OHTanbusi 00pa30BaHUSI BeIlleCcTBa. TepmoxuMuueckve 3akKOHbl U
ypaBHeHUs. ODHTPONUSI U €ee U3MEeHeHWe TIPpU XHWMHYEeCKUX IIpoLjeccax.

Y c/10BYSI CaMOTIPOU3BOIBHOTO MPOTEKaHWsI peaKLIUid.

2. XuMHueckKasi KUHETMKAa W paBHOBecue. ['OMOreHHble U TeTepOreHHbIe
nipotieccbl. CKOpPOCTb XUMHYECKUX peakiui. DakTopbl, BAUSIONIME Ha
CKOPOCTh  peakiud. Karaiu3aTopbl M  KaTalUTUYeCKUe  CHUCTEMBI.
XAMHUYeCKoe paBHOBECME B TOMOT€HHBIX W TeTePOTreHHbIX CHUCTeMax.

[Tpunumn Jle-IllaTesnbe.

3. PactBopnl. O6irjasi XxapakTepucTUKa. TUITbI AUCITepCHBIX cucTeM. CriocoObl
BBID&)KEHUsI COCTaBa pacTBOPOB. PacTBopeHue Kak (HU3MKO-XHMUUECKUU
riporiecc. Pa3baBiieHHbIe, KOHL|€eHTPHUPOBAHHbIE, HeHacChbIl|eHHbIe,

HachlllleHHble U TepechlllleHHble pacTBOphbl. PacTtBopumocTb. BiusHue



TpUpPOAbI CBA3U B BelleCTBé M B pacTBOpUTe/ie Ha PaCcTBOPUMOCTS.
PacTBOpbI HE3/1eKTPOIUTOB. JDJIEKTPOJIUTHUECKass Auccoluyanys. CUibHbIe

1 cs1abble 37IeKTPOJIUTHI.

NouHble paBHOBecusi B pacTBopax. PacTBopel 371€KTpoUTOB. CHUJIbHBIE U
cabpie 37eKTponuThl. CTereHb AWcCcolUaliuu. KOHCTaHTa [JuCCOLMAlidn
(MOHM3aLMM) KMCIOT U OCHOBaHUW. KomriiekcHble coefuHenust. [loBeeHre
KOMIUIEKCHBIX ~ COeJJMUHEeHWM B BOJHBIX pacTBOpaxX. Y CTOWYMBOCTb

KOMIT/IEKCHBIX COE,E[I/IHEHI/Iﬁ B BOJHBIX PACTBOpAX. KoHcTaHTa HeCTOMKOCTH.

I'mpponu3 coneli. loHHOe npousBesieHre BOAbL. BoJOpOAHBINM MOKa3aresib.
OOMeHHbIe peaki[iM B BOJHBIX pacTBOpax. KHWCIOTHO-OCHOBHbBIE CBOWCTBA
coeiIMHeHUN (TeopHus 3/7€KTPOIUTUYECKOM auccouuaiuu). [Ipou3BegeHue

PAaCTBOPHUMOCTH. YcnoBus OCAKOEHUSA U pACTBOPEHUA OCAIKOB.

OKuC/IMTeTbHO-BOCCTAHOBUTE/TbHBIE peakiIvu. OKuc/IMTeNb,
BOCCTaHOBUTE/b, OKHWC/eHWEe, BOCCTAHOBJeHWe. TUIbl OKUCIUTE/bHO-
BOCCTAaHOBUTETbHbBIX TIPOL[eCCOB: MEXXMOJIeKYJISpHbIe,
BHYTPUMOJIEKY/ISIPHbIE, JTUCTTPOTIOPIIMOHUPOBaHUe. CocraBnieHue
ypaBHEHHW!  OKHUC/IUTEIbHO-BOCCTAaHOBUTE/NLHBIX — peakluid  MeTOoJaMH
3/IEKTPOHHOTO 0OanaHca Y ToJypeakiuii (MOHHO-3/IEKTPOHHBIA MeTO[).
BivsHue  KUMC/JIOTHOCTM  CpeAbl  Ha  TPOAYKTbI  OKUC/UTE/IbHO-
BOCCTaHOBUTE/IbHBIX peakiuii. OljeHKa TepMOJMHaMUUeCKOW BO3MOKHOCTH
TIPOTeKaHUsI OKUCIUTE/IbHO-BOCCTAaHOBUTE/IbHBIX peaKIvi 10 CTaHAapTHBIM

3JIEKTPOAHBIM ITIOTE€HIIHa/1dM. PH,[LH&HPH)KEHHIZMET&]’IJ’IOB.

OeKTPOXUMHUUeCKHe TMpoLecChl. ['a/lbBaHUUYECKUM 3/1eMEHT, 3JIeKTPO/,
371€KTPO/IHbIN (OKHC/IUTETBHO-BOCCTaHOBUTETHHBIN ) TOTeHI[1al,
yekTpoABKyias cuna (3/1C) mporiecca, cBA3b ee ¢ sHeprueid I'nbOca.
YpaBHenve HepHcta. Koppo3usi MeTa/yioB M CIUIABOB: XWMHUeCKasd,
/IeKTpOXUMHYecKas. BojopogHas ¢ KWAC/IOPOJAHAs — [emnoJisspu3alyu.

Criocobbl  3all[UTBI OT KOpPPO3WH. OJIEKTPOJIM3 PACIVIaBOB U BOJHBIX



PAaCTBOPOB 37IeKTPOIUTOB. 3aKOHBI Papa/iesi.

8. OO6ue cBolicTBa MeTa/UIOB U UX coeAvHeHUWM. OOIasi xapaKTepuCTHKa
MeTa//IoB. MeTasimmyeckasi CBA3b. 3aBUCUMOCTb CBOWCTB META/IJIOB OT MX
TOJIO’KeHUsT B TlepuofiMuyeckord cucteme 3snemeHToB [I.VI. MeHeneeBa.
HaxoxgeHue MeTa/ioB B Tipupozie. MuHepasabsl U pyabl. Knaccudukaiys
MuHepasioB.  [IpoMblliisieHHbIe ~ CTOCOOBI  TOAy4YeHWs]  MeTaslIoB:
MYMpPOMeTaJlTyprudecKui, TU/IPOMETa/NTypruyecKum,
3/IeKTPOMeTa/UTyprudeckui. ®dusnueckue UM  XUMHUYECKHEe  CBOWCTBA
MeTa//IoB. VIX OTHOLIEHWe K HeMeTa/ylaM, BOJe, LeaodaM, KUCJIOTaM,
CcMecsM  KUC/I0T. V3MeHeHMe  KUC/IOTHO-OCHOBHBIX, OKUC/IUTE/IbHO-

BOCCTAHOBUTE/IbHBIX CBOMCTB Ba)KHEMIIIUX COeJUHEHU MeTasl/IoB.

Oo6pa3ery 3kK3aMeHaHOHHOT0 OW/IeTa

I'PO3HEHCKUU I'OCYJAPCTBEHHBIV HE@TAHOU
TEXHUYECKWN YHUBEPCUTET
NHcTuTyT HepTH M rasa
BW/IET Nel

JucimniinHa: «XHUMHUA»

CnenuanbHocTh: 13.03.01 Cemectp: 11
1. Ha3oBwute cnepyroiue coeJUHEHNs, HAMUILIUTE YPaBHEHUS JUCCOLIAALINH,
nipuBeAuTe rpaduyeckre hopmyJibl 3TUX coequHeHnid Ni(NOs), Mg(OH),,
RbOH, KHCO:.
2. Hamuivrte ypaBHeHUSI BO3MOXXHBIX PeaKLui B MIOHHO-MOJIEKYJ/ISIDHOM BU/IE:

RbOH + Ni(OH), = KOH + Pb(NO3), =
CsOH +H.,SO; —> NaOH + N,Os =
3. MetosoM 3/IeKTpOHHOTO 6ajiaHca COCTaBbTe YpaBHEHUS] OKUC/IATEeTbHO-
BOCCTaHOBUTEJIbHBIX PeaKLui:
NaI+Na103+H2804= Iz+Nast4+Hzo
MnO,+NaBiO3;+HNO3z; = HMnO4+Bi(NOs);+NaNO;+H.O

«YTBEPXIAR»
« » 202 . 3as. kacpedpoli A.3. Maznaes

7.3. TeKyyii KOHTPOJIb

3ajjaHus A1 BBITTOTHEHHS 1abopaTopHBIX paboT



JlaboparopHas pabota Ne 1.
JlabopaTopHast pabora Ne 2.

TUPOKCU/IOB.

JlaboparopHas pabota Ne 3.
JlabopaTopHast pabora Ne 4.
JlabopaTopHast pabora Ne 5.
JlabopaTopHast pabora Ne 6.

[TosiyueHre U CBOMCTBA OCHOBHBIX THPOKCU/IOB.

[Tonyuenue u CBOMCTBa aM@oTepHbIX

XuMHYecKre CBOMCTBO KUC/IOT.
[TosiyyeHune 1 CBOKCTBA CpeHUX COJIEM.
VoHHO-MOJIEKY/IIPHOE YpaBHEHUe.

[TonyyeHre U CBOKMCTBA OCHOBHBIX COJIeN



7.4. OnucaHue NoKa3are/ieil U KpUTepHeB OLeHMBAaHUSA KOMIIETeHI[UI Ha Pa3/IMYHbIX 3Tanax ux ¢gopMupoBaHus,

OITMCdaHHE INIKA/IbI OIl¢eHUBdAHHUA.

Tabmna 6
IInanupyembie pe3y/ibTaThl KpuTepuu onjeHMBaHKs Pe3y/IbTaTOB 00yYeHHs HaumeHoBaHue
0CBOEHHSI KOMIIETEHI{HH MeHee 41 0an10B 41-60 6a/1/10B
(Hey/0B/IeTBOPHUTE/Ib|(Y/0B/IETBOPUTE/TH O1{eHO™HOT0
61-80 6a;10B 81-100 6an1oB
HoO) Ho) cpejcTBa
(xopo1o) (oT/IMYHO)

OIIK-1 CriocobeH OCyIIeCTB/IATh TIOUCK, 00pabOTKy M aHamu3 UHGOPMAIK U3 Pa3/TMUHbIX UICTOUHUKOB U TPE/ICTaB/IATh ee B TpeOyeMoM dhopmare ¢
MCI10/Ib30BaHeM MH(POPMAaL[MOHHBIX, KOMIIbIOTEPHBIX U CETEBBIX TEXHOJIOTUI

3HaTb: - OCHOBbl  xumuy, | dparmeHTapHble Hernon#ele CdopmupoBannbsie | CchopmupoBaHH
(131K, SKOHOMUUECKOM TeOpUU;  [3HAHUSI 3HaHUSA , HO coziepkalue | ble
OT/e/bHbIE 1. buner Ha 1 pybOexHyr0
Hp06e 7Bl 3Hagus | CMCTeéMaTtndeckie aTTecTaLuio
2. buner Ha 2 pyOexHYyIO
3HaHWA aTTecTaLHio
3. Bormpockl K /1abopaTopHBIM
3aHATUAM
4. Tewmbl pecepatoB
Ymerb: - peluath craHaapTHele | YacTuuHbie ymeHusi | HemnosiHbie YMmenus nonHelie, | ChopMUpoBaHH
npodeccroHaibHble  3alauyd € yMeHUsl JIOITy CKaroTCs ble
TIpUMeHeHNeM HeOobIIIMe yMeHHS
eCTeCTBeHHOHAayYHbIX u OLIMOKHM
0O0ITeMH)KeHePHBIX 3HaHUH,
MeTO/I0B MareMaThU4ecKoro
aHanu3a ¥ MOJIe/IMpOBaHus;




Bnaperb: - TeopeTHueckoro u
5KCIIepUMeHTaIbHOr0
WCCreJ0BaHuUs
ripodecCOHa/IbLHOM
JesITe/IbHOCTH.

00BEeKTOB

YacTruHoe BiiaieHUe
HaBbIKaMM

Hecucrematuueck
oe MpHUMeHeHUe
HaBbIKOB

B
CUCTEMaTHUYECKOM
TIPUMEHEeHUH
HaBBIKOB
JIOTTYCKaroTCsI
rpo6esTb

YcneliHoe U
CcHCTEMaTHUYecKoe
NpUMeHeHHe
HaBBLIKOB




8. Oco0eHHOCTH peaTH3aIuH AUCHUIUIHHBI I/ HHBA/THU/I0B H JTHI] C

OIr'PaHUYE€HHbBIMHA BO3MOXHOCTHAMMH 310POBbA

i ocyllleCTB/eHUs] TIPOLieAAyDP TeKYI[ero KOHTPOJS yCIIeBaeMOCTH U
IIPOME)KYTOUHOM aTTecTaliuM oOO0ydYaroIuxcs co3AaHbl  (OHABI  OI[€HOUHBIX
Cpe/iCTB, alaliTUPOBaHHble [Jid WHBAJIWAOB W JIMI] C OTrpaHUYEHHBIMU
BO3MOXXHOCTSIMM ~ 3/I0POBbsSi ¥ TI03BOJISIFOIIME  OLIEHUTb IOCTH)KEHHWe UMHU
3arJIaHMPOBaHHBIX B OCHOBHOW 0Opa3oBaTeslbHOM TIporpamMme pe3yJibTaToOB
o0yueHUsI U ypOBeHb C(OPMHPOBAHHOCTH BCEX KOMIIETEHIIUM, 3asiBIeHHBIX B
oOpa3oBaresibHOM MporpamMMme. PopMa TMpoBefileHUs] TeKylllel aTTecTaldd [jis
CTY/IeHTOB-UHBA/IM/IOB ~ yCTaHAaB/IMBAeTCs C  y4eTOM  HWHAUBUJYa/bHbIX
ncuxohu3nueckux ocobeHHOCTel (YCTHO, MMChbMeHHO Ha Oymare, MACbMEHHO Ha
KOMITbIOTEpe, B (opMe TeCTUpOBaHMsA U T..). [Ipy TeCcTUpPOBaHUM [i/Ist
C/IabOBUAAIIMX CTYJEHTOB HCTIONB3YIOTCS (OHILI OIIeHOUHBIX CPEJCTB C
YKpyIiHeHHbIM 1pudToM. Ha »5K3ameH TMpur/amiaeTcs COMPOBOKIAIOIINMA,
KOTOpBI  OoOecrieuMBaeT TeXHWYECKOe  COIPOBOXKAeHHe  CTyjaeHTy. [Ipu
HeO0OXOAUMOCTH CTY/IeHTY-UHBaMUAy TIPe0CTaB/IsSIeTCS AOTOHHUTETbHOe BpeMsi
JJisi  TIOATOTOBKM OTBeTa Ha 9K3ameHe (Wiu 3adere). OOyuaromiyecs ¢
OrpaHUYEHHBIMHA  BO3MOXXHOCTSIMH ~ 3/I0POBbsi M OOyuarolfuecss HWHBaHU/bI
o0ecTieurBarOTCS TeYaTHBIMU M 371eKTPOHHBIMUA 00pa30BaTe/IbHBIMU pecypcamu
(mporpaMmbl, yuebHble TTOCOOUS /711 CAMOCTOSITeTbHOM paboThl U T.1.) B (hopmax,

ddlITUPOBAHHBLIX K OTPAHUYEHUAM KMX 3010POBbA U BOCIIPpUATHUA I/IHq)OpMaI_[I/II/II

1) Ui WHBA/JIMJOB U JIML C OrPaHAYEHHBIMH BO3MOXXHOCTSIMUA 3/I0POBbSI IO
3pPeHHIO:

- AJIA CIenbIX: 3a/laHUS /I BBITIOJIHEHUSI HAa CeMUHapax WU MpPakKThUUeCKUX
3aHATUSIX OQOPMIISIFOTCS pesibe(dHO-TOUeyHbIM pudToM bpainis wim B Buze
3JIEKTPOHHOTO ~ JIOKyMEeHTa, [JOCTY[IHOTO C TIOMOILIbI0  KOMIIbIOTEpPA CO
CreLaJM3MpPOBaHHbIM  TIPOTpaMMHBIM ~ obecrieueHWeM [iisl  CJIeMbIX, 100
3aUUTBHIBAIOTCS ACCUCTEHTOM; IHMChbMeHHble 3aJjaHusl BBITIOJIHSIOTCS Ha Oymare

penbedHO-TOUeUHbIM  IIpudTOoM  bpaiins wWiMd  Ha  KOMIIbIOTEpe  CO



CTIelMaTM3MPOBAaHHLIM  TPOTPAMMHBIM  oOecrieueHWeM [jis  C/IeMbIX 00
HaJIUKTOBBIBAIOTCS aCCUCTEHTY; 00yJaroIUMCsl [ijisi BBITIOJIHEHWsl 3a/laHusl TIpU
HeOOXOMMOCTH TIPe/IOCTAB/ISAETCA KOMILIEKT MHACEMEHHBIX TPUHA/IEKHOCTEH U
bymara s mrcbMa penbeHO-TOUeuHbIM MIpudTOM bpaiinsg, KoMIbIOTep €O

Criequa/in3MPpOBAaHHBIM TIPOI'PAMMHBIM obecrieueHEM AJIS CJIeTIbIX;

- AIA cadoBUAAIMX: 00ecrieunBaeTCsl WHAWBHUAyalTbHOE paBHOMEpPHOe
ocBelljeHre He MeHee 300 J/tOKC; O0OyuarolMMCs [7Is1 BBITIOJIHEHUST 3alaHUsI TIpU
HeOOXOAUMOCTH TIPe/IOCTAB/ISIETCS  YBeIMUMBAIOIee YCTPOMCTBO; BO3MO’KHO
Tak)kKe MCT0Jb30BaHHe COOCTBEHHBIX YBeMUWBAIOLIUX YCTPOWCTB; 3alaHusl /s

BBITIOJIHEHUS 3aJaHUM 0()OPMIISIFOTCSL yBeTMUEeHHbIM IIPUQPTOM;

2) 7S UHBAJM/IOB U JIWI] C OrPAaHMUYEHHBIMHA BO3MOXXHOCTSIMM 37I0DOBBSI 10O

CIyXy:

- paA  Tayxux W olabocibmmammx:  obecrieurBaeTcss  HalIduue
3BYKOYCU/IMBAIOIIeM  amrmaparypbl  KOJ/UIEKTMBHOTO  TIO/Ib30BaHWS,  TpHU
HeoOX0IUMOCTH o0yuaromumcst Tpe/i0CTaB/IsIeTCs 3BYKOYCH/IMBAIOLLast
anmnaparypa WHAWBUAYaJbHOTO  TIO/Ib30BaHUS;  MPEAOCTaB/AIOTCS  yCIYyTH

CypZIOTIepeBOJUMKa;

- ISl CJIeNOIJIyXHX JI0IyCKaeTCsl MPUCYTCTBUE aCCUCTEHTa, OKa3bIBAkOLETr0
yciyrd  TUGIOCYpAOIepeBofUMKa  (IIOMHUMO  TpeOOBaHHM,  BBITIO/THSEMBIX

COOTBETCTBEHHO JJId CJIeIbIX U F]IyXI/IX);

3) AJIS AL} C TSDKeJbIMA HApYIIeHUsSIMUA peud, TAYXHUX, CAabOC/TbIIIaIux
JIeKI[UM ¥ CeMHUHaphbl, MPOBOJMMbIE B YCTHOHM (opme, TIPOBOZSTCS B
MUCbMEHHOU (hopMe;

4) IS WHBAMW/IOB W JIWI] C OTPAaHUYeHHbIMH BO3MOYXKHOCTSIMH 37I0DPOBbS,
HMeIOLIMX HapyLIeHusl ONOPHO-ABUraTe/IbHOT0 anmnapara:

- A JIMIl C  HapylleHUusIMA  OTOPHO-ABUTAaTe/IbHOTO  arlrapara,
HapyIIeHUssMUA JBUTATebHBIX (QYHKI[MM BePXHUX KOHEUHOCTEN WM OTCYTCTBHEM

BE€PpXHHUX KOHEYHOCTeU: IMHUCbMeHHbIe 3dIdHHWSA BBITNTOJIHAKOTCA Ha KOMIIBIOTEpE CO



CTIelMaTM3MPOBAHHBIM TIPOTPAMMHBIM  O0ecrieueHHMeM WM HaJMKTOBBIBAIOTCS
aCCUCTEHTY; BbITIOJIHEHUE 3a/laHui (TeCTOB, KOHTPOIbHBIX pab0T), MPOBOAMMbIE B
MUCbMEeHHOW (opme, TIPOBOAATCA B yCTHOH (hopme myTeM ormpoca, Gecefnl C

00yuaroIumcs.



9. YueOHO-MeTOgMUeCKOe U HH(OPMAI[HOHHOE o00ecredeHHne JUCIUIITHHBI

Ha caiite Ombmuoreku I'THTY mipeactaBieHbl Bce ydeOHO-MeETOIUUECKHE
MaTepuanbl Kadeapsl OHX, jeKiMy 1Mo XUMHH, 1ab0paTOpHBIM TPAKTHKYM II0

o0I111ei ¥ HeOPTaHUUYECKOW XUMUM U T.[.

9.1. Jlurteparypa

1. Bontpomerok B.B. OO6mjas xumuss [D/eKTpOHHBIM pecypc]: yueOGHOoe mocobue/
Bontpometok B.B.— O/eKTpoH. TeKCTOBble JaHHble.— MMUHCK: Bbilsiiiias 1iKoia,
2012.— 624 c.— Pexum pgoctymna: http://www.iprbookshop.ru/20236.html.— 3BC
«IPRbooks»

2. Bontpomerok B.B. OO6ijass xumust [371eKTpOHHBINA pecypc]: mocobuve Asisi TIOATOTOBKHA K
LIEHTPa/IM30BaHHOMY TeCTUpoBaHWIO/ boaTtpometok B.B.— 3OeKTpoH. TeKCTOBbIe
nanHble.—  MuHck:  TerpaCucremc, 2012.— 191 c¢— Pexum jocryna:
http://www.iprbookshop.ru/28157.html.— 3B5C «IPRbooks»

3. AmnapneB A.W. O6uias xumusi. COOpHUK 3a/jlaHUi C TIPUMEPAMU pelieHui [O1eKTpOHHBIN
pecypc]: yue6Hoe mocobue/ AmapHeB A.U., AdonuHa JI.UM.— DeKTPOH. TEKCTOBbIE
nanHele.—  HoBocubupck:  HoBocuOMpCKHMA — TOCYJZApCTBEHHBIM — TeXHUYECKUMA
ynuBepcureT, 2013.— 119 c.— Pexxum foctyna: http://www.iprbookshop.ru/44673.html.
— DBC «IPRbooks»

4. AbpambrueBa H.JI. Tlpaktukym mo obujel xumuy [OneKTpoHHBIA pecypc]: ydeOGHOe
nocobue/ AbpambiueBa H.JI., A3sueBa JI.M., Apxanrembckas O.B.— 3DnekTpoH.
TeKCTOBble JaHHble.— MockBa: MOCKOBCKMI TOCy/lapCTBeHHbIM YHMBEPCUTET WMeHHU
M.B. JIoMOHOCOBa, 2005.— 336 c— Pexxum JlocTyTa:
http://www.iprbookshop.ru/13106.html.— 35C «IPRbooks»

JJIEKTPOHHbIE U HHTEPHET-PeCcypChbl

1. ba3a TepMoAMHaMUUeCcKUX JaHHbIX — http://webbook.nist.gov/chemistry/;

2. ba3za TepmMo/liHaMUUeCKUX KOHCTAaHT YUCTHIX BEIeCTB —
http://cea.grc.nasa.gov/;

3. TepMoprHaMHuecKre CBOWCTBA MHAUBUAYaIbHbIX BelljeCcTB. ClipaBOYHOE
usganuve /B.I1. I'nymko (OTBeTCTBeHHBIN pefiakTop) —
http://www.chem.msu.su/rus/tsiv/;

4. CailT, co/iep>KUT HeCKO0JIbKO 06a3 laHHBIX ()a30BbIX AUarpamMm —
http://www.crct.polymtl.ca/fact/documentation/ —

5. Tabmma I.U. MeHneneeBa http:/www.webelements.com

9.2. Metoguueckue yKasaHUs [0 OCBOEHUIO JUCLUTUIMHbBI « XHUMU»
(cm.ITpunorxkeHue)



http://www.webelements.com/
http://www.crct.polymtl.ca/fact/documentation/
http://www.chem.msu.su/rus/tsiv/
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10.MartepHa/IbHO-TeXHHYECKOe o0ecrneueHne AUCIUIUTHHBI

10.1. B yuebHOM TIpollecce [jisi OCBOEHHS AWUCLUTIIMHBI HCIIOJ/Ib3YIOTCS
c/ieflyrolye TeXHUuecKue cpeCcTBa:

-XUMUYeckasi labopaTopusi, XuMUUeCKre peakTHBbI;

-KOMITBIOTEPHOE M MYJIbTUMeuitHOoe 000pyAoBaHWe (Ha JIeKUUWSX, [AJIs
CAMOKOHTDOJISI 3HAaHUM CTY/IeHTOB, /il o0ecrieueHsl CTY/IEHTOB MeTO[UUeCKUMHU
pPEKOMEHZALUSIMU B 37IEKTPOHHOM (hOpMe);

-npubopel U 0060pynoBaHWe YyueOHOTO Ha3HaueHUs (TIPU BBLITIOJHEHUU
nabopaTopHBIX paboT);

[IporpamMmou [JUCLMIIMHBI MPeAyCMOTPEHO HCIIO/Ib30BaHVe COBPeMeHHbBIX

TIPOrPaMMHBIX KOMIUIEKCOB U TeXHOJIOTHM Ayist 06paboTku pe3yabTatoB HUPC.

11. [lono/iHeHUs ¥ U3MeHEHHsI B padoueil MporpaMMe Ha y4eOHBIH 1o,

JlorioNHeHUsT ¥ W3MeHeHUs1 B paboure TIpOrpaMMbl BHOCSTCS €XErojHoO
mepei HayaJioM HOBOro yueOHOro roza 1o Qopme. Vi3MeHeHUs [JO/DKHBI

0 OpM/ISITHCS JOKYMEHTA/IbHO Y BHOCSITCSI BO BCE YUTEHHbIE SK3eMIJISIPHI.



ITpunoxenue

1. METOAI/I‘-IECKI/IE YKd3dHHUA /i OﬁyanOl.l[l/lXCﬂ 110 IJIAHUPOBAHHUIO U
OpraHm3diiii BpeMeHHU, HEOGXOAHMOI‘O /i1 0CBOE€HUA NUCIIUIT/IMHBI.

M3ydyeHre peKOMeHAyeTCsS HadyaTb C O3HAKOMJIEHHSI C paboueit
MpOrpaMMOM  JTUCLIMIIJIMHBI, €ee CTPYKTYypOl U cojilep>KaHueM  pa3/ieioB
(Momyneii), (OHAOM OIIEHOUHBIX CPEJACTB, O3HAKOMHUTBhCS C  yuebHO-
METO/JUUeCKUM M MH(POPMALIMOHHBIM 00ecIieueHreM JTUCIUTUIAHBI.

OuctmryinHa «XWUMHSI» COCTOWUT U3 5 CBSI3aHHBIX MEXIy CO0O0H0 TeM,
obecreunBaOILMX M0C/Iel0BaTe/IbHOe U3yueHre MaTepuaria.

ObyueHre 10 JUCLUIUIAHE «XWUMUSI» OCYIIECTB/ISIETCS B C/IeAYHOIIAX
dbopmax:

1. AyauTOpHbIe 3aHSATHUS (JIeKLIWH, TJabopaTOpHbIe).

2. CamocrosiTesibHasi pabota cTyZeHTa (TMOATOTOBKA K  JIEKI[USM,
naboparopHbeIM/pedepaTaM, ¥ UHBIM (POPpMaM MUCbMEHHBLIX PaboT, BBITIO/IHEHHE
aHa/iM3a KeMCoB, NHWBUYya/lbHasi KOHCYJIbTALUSA C TIPerojaBaTesieM).

3. VlHTepakTUBHbIe (POPMBI MPOBeJeHUsI 3aHATHIN (KOJIJIOKBUYM, JIEKI[HsI-
JIMCKYCCHs1, TPYIITIOBOe pellieHue Kelica U Ap.(opMbl).

YueOHBII MaTepuan CTPYKTYPUPOBAaH W U3yueHWe  TUCI[UTUIAHBI

MMPpOMU3BOAUTCHA B TeMaTHUeCcKon mocjieaoBaTe/IbHOCTH. K&)K,[[OMY

1abopaTOpHOMY  3aHATHI0O U CAMOCTOSITE/IbHOMY HW3YyUeHWI0 MaTepuaa
Tipe/illIecTByeT JieKuys 1o JaHHoW TeMe. OOyuaroiyecsi CaMOCTOSITeTbHO
TIPOBO/ISAT TIPe/IBapUTeIbHYI0 MOATOTOBKY K 3aHSTHIO, TIPUHUMAIOT aKTHBHOE U
TBOpUYECKOe ydacThe B OOCYXJIeHUM TeOopeTHUeCKMX BOMPOCOB, pa3bope
Npo0J/IeMHBIX CUTYyal[dii U TIOMCKOB TyTell WX pellleHus. MHorue rpo0seMmsl,
v3ydyaeMble B Kypce, HOCAT AMCKYCCUOHHBIA XapakTep, YTO TIpejrioJiaraer
VHTePaKTHBHbIN XapakKTep MPOBeJeHUs 3aHATUI Ha KOHKPETHBIX MpUMepax.

OmucaHue TIoC/IeJOBaTeTbHOCTH JIeHCTBUM 00yUaroI|erocs:

[1pu n3yueHnM Kypca cjie[lyeT BHUMaTe/bHO CIYyIIaTh U KOHCIIEKTUPOBATh
Marepuasi, U37araeMblii Ha ayJUTOPHBIX 3aHATHSAX. [ ero TNOHMMaHUSI U
KaueCTBEHHOI'0 YCBOEHHsI PEeKOMEeH/lyeTCs CjeAyrollasi Ioc/ae/0BaTeTbHOCTb
JIeMICTBUU:

1. ITocne okoHYaHWs Y4eOHBIX 3aHATHN [JIST 3aKpervieHWsl Marepuara
MpOCMOTpeTh U 00JyMaTh TeKCT JeKL[UH, MPOC/IyIIaHHOW cerojiHsi, pa3o0paThb
paccmoTtpeHHble npuMepsl (10 — 15 MUHYT).

2.Ilpy noAroTroBke K JIeKUMW C/efyrouiero J[Hs TOBTOPUTb TeKCT



TipebIAyIeld JIeKIUK, TI0JyMaTh O TOM, Kakasi MOXeT ObITh C/iefiyroijasi Tema
(10 - 15 MuHYT).

3. B Teuenue Hemenu BbIOpaTh BpeMsi AJisi paboThl ¢ jMTepaTtypoii B OubaMoTeke
(mo luacy).

4.Tlpy TIoATOTOBKE K 1ab0paTOpPHOMY 3aHATHIO ITOBTOPHTH OCHOBHBIE TIOHSITUS IO
TeMe, W3yUWUTb MpUMepbl. Pelllasg KOHKPETHYIO CHTYal[HIO, - TMpeABapUTebHO
TIOHSITh, KAKOW TeOpeTHUYeCKUM MaTepuasl HY>KHO MCIT0/Ib30BaTh. HaMeTuTh miaH
pellieHus], TIOITPo0OBaTh Ha ero OCHOBE PeIuTh 1abopaTopHbie PabOTHI.

2. Meropuueckde yKa3aHusi mo pabore o0yuyaromuxcsi BO Bpems
npoBe/leHH sl JIeKIMH.

Jlekiuu  f[alOT  OOyYaroIMMCS CUCTeMaTH3UpOBaHHbIe 3HAHHUS TI0
JUCLIUTIMHE, KOHLIEHTPUPYIOT WX BHUMaHHe Ha Hanbosiee C/I0XKHBIX U BaKHBIX
Bompocax. JIeKiyyd 0OBIYHO W3/1aratoTCsi B TPAAUIIMOHHOM WA B TIPOOJ/IeMHOM
ctunie. [Insi CTyZeHTOB B OOJIBIIMHCTBE Coy4yaeB B TIPOOJIEMHOM CTHIIe.
[Tpo6/sieMHBIN CTH/Ib TI03BOJIIET CTUMY/MPOBATh aKTHBHYIO I103HABaTeIbHYIO
JesITe/IbHOCTh  OOYYaloIUXCsl U WX WHTepeC K JUCIUIUIMHE, (HOPMHUPOBAThH
TBOpYECKOe MbIIJIeHHe, MpHberaTh K TPOTHUBOMOCTABIEHUSAM W CPABHEHUSIM,
Jenatb 000OITIeHWs, AaKTHBHU3WPOBaTh BHUMaHUE OOYYalOIMXCS MyTeM
TIOCTAaHOBKH TTPOOIEMHBIX BOITPOCOB, IMOOILIPSTH JUCKYCCHIO.

Bo BpeMA JIEKQJMOHHBIX 3aHATUMN PEKOMEHAYETCSA BeCTu
KOHCIIEKTUDOBaAHHE y‘-IE6H01"0 MdTepHaJid, o6pamaTb BHMMaHUNe Ha
q)OpMYJII/IpOBKI/I N KaTeropmuu, paCKpbIBalOIye CyTb TOI'O WJ/IM MHOI'O SBJIEHK,
WJIN TIPOLI€CCOB, BBIBO/JIBI U ITPAKTHYECKHWE PEKOMEHAAIINH.

KoHCIIeKT ieKLyy Jiydliie 1ofipa3fesisiTh Ha MYHKTBI, coO/MI0/1asi KPacHYO
CTpOKy. DToMy B 00/ibION cTerieHH OyAyT CriocobCTBOBATH BOIMPOCH TiIaHa
JIeKLUY, TIpeJyio’KeHHble TiperiofiaBaTesisiM. CrefyeT oOpaijaTb BHHMaHWe Ha
aKI[eHTBbI, BLIBO/[bI, KOTODLIE /le/laeT Tpero/jaBaTe/ib, OTMeuasi Hanbosiee BayKHbIe
MOMEHTbI B JIEKLIMOHHOM MaTepuase 3aMeUYaHUsSIMU «Ba)KHO», «XOpOLLO
3alIOMHUTB» U T.I. MOXKHO /iefiaTh 3TO W C TMOMOILbI0 Pa3HOLIBETHBIX MapKepoB
WU pyueK, ToJuepKrBasi TEDMUHbI U OTIpe/ie/ieHUs].

Llenecoobpa3Ho pa3pabotaTth COOCTBEHHYIO CUCTEMY COKpAll[eHUH,
abbpeBuatyp u cumBoioB. OfHaKO MpU JlanbHe#Ier paboTe C KOHCIIEKTOM
CUMBOJIbI JIyullle 3aMeHWUTb OOBIUHBIMU CJIOBaMHU Jisi OBICTPOTO 3pUTETHHOTO
BOCTIPUSTHS TEKCTa.

Paborasi Ha/i KOHCTIEKTOM JIEKI[HUH, He0OXO0JUMO HCITI0/Ib30BaTh HE TOILKO
OCHOBHYIO JIUTEpaTypy, HO W Ty JIMTepPaTypy, KOTOPYK JOIMOJIHUTETLHO



peKOMeH/[0BaJl TIperofiaBatesib. VIMeHHO Takasi cepbe3Hasi, KporoT/ivBasi paboTa
C JIeKIJMOHHBIM MaTepHasioM TIO3BOJIUT TJIyDOKO OB/a/IeTh TeOpPeTHUeCKUM
MaTepHasiOM.

TemaTHKa JIeKLIMK aeTcs B paboueii TporpaMme AUCIUIUIAHEIL.

3. Metoguueckue YyKa3aHHs OOy4alIUMMCA 10 TOArOTOBKe K
/1a00paTOPHBIM 3aHATHAM.

Ha Jla60paTOpHBIX 3dHATHUAX TIPUBETCTBYETCA dKTHMBHOE Y4dYdCTHE B

00Cy>X/IeHUM KOHKPETHBIX CHTyal[uii, CIOCOOHOCTb Ha OCHOBE IIOTyUYeHHBIX
3HaHUN HaxoAWuTh Haubosiee 3¢ deKTHBHbIE pellleHHsl TIOCTaBIeHHBIX MPo0seMm,
yMeTb HaXOUTh T0JIe3HbIN JOTIOJHUTE/IbHBIM MaTepuasl Mo TeMaTHUKe 3aHATHUM.

CTygeHTy  peKOMeHAyeTCs  C/iefiyiolljas ~ CXeMa  TIIOATOTOBKHU K
CeMHUHAPCKOMY 3aHSITHIO:

1. O3HaKOM/IeHMe C TUIaHOM J1abopaTOpHOrO  3aHsSTHS, KOTOPbIH
OTpa)kaeT COZlep)KaHHe TpeJJI0KeHHO! TeMbl;

2. [IpopaboTaTh KOHCIIEKT JIeKLIWH;

3. IIpounTarts UTEpaTypy.

B mporuecce TMOATOTOBKM K TMPAaKTUUECKUM 3aHSATUSM, Heo0XO0AUMO

obpaTuTh 0c0O0e BHMMaHHE Ha CaMOCTOSTE/IbHOe H3yueHHe PeKOMEeHI0BaHHOM
nuTepaTyphbl. [1py Bceli MOJHOTe KOHCIIEKTUPOBaHUs JIEKLIUU B HEH HEBO3MOKHO
W3/IOKUTh BeCh Marepuan U3-3a JIMMWUTA ayAuTOPHBIX uYacoB. [losTomy
caMoCTosATe/IbHAsA paboTa C yuyeOHUKAMH, YueOHBIMM TIOCOOHSIMH, Hay4YHOM,
CTIpaBOYHOM JIUTEPATYpPOM, MaTeprajaMU MepuoinuecKrx u3nanum u VIntepHeTa
aByisieTcs Haubosiee 3((EKTUBHBIM METOJOM TIOMYUeHHUS [[OTIOTHUTETbHBIX
3HaHWUW, TI03BOJISeT 3HAUUTebHO AaKTHWBU3WPOBAaTh IIPOLIECC  OBJIa/IEHUS
uHbopMaiel, crocobctByer 6osee TIyOOKOMY YCBOEHHMIO H3y4aeMOTO
MaTepuana, GOpMUPYeT Y CTYZEHTOB OTHOIIIeHHEe K KOHKPeTHOU TpobsieMe. Bee
HOBBIe TIOHSTUS TI0 M3y4yaeMoi TeMe Heo0X0/IMMO BblyUUTh HaU3yCTh U BHECTU B
TJI0CCapU, KOTOPBIH 1je/ieco00pa3Ho BECTH C CaMOI'o Havasla U3yueHust Kypca;

4. OTBeTUTDb Ha BOTIPOCHI TI/IaHa 1a00PaTOPHOIO 3aHSTHUS;

5. BBIOMHUTE JoMalliHee 3a/laHue;

6. [Ipu 3aTpyAHeHUsIX CPOPMYJIMPOBATh BOMPOCHI K TIPENo/jaBaTe/ito.
Pe3ynbTaT TakoW paboThl AO/KEH MPOSIBUTHCS B CIIOCOOHOCTU CTyJeHTa

cBOOO/IHO OTBETUTh Ha TeOpeTHUecKhe BOMPOChl TMPAKTUKYMa, BBICTYMATb U
yuacTBOBaTh B KOJIJIEKTUBHOM OOCY>KJE€HWUM BOTPOCOB M3yYaeMOM TeMbl,
TPaBU/IbHO BBITIOJIHATE TMpPaKTUUeCcKue 3alaHusi U WHble 3aflaHusi, KOTOpble
JatoTcs B (poH/le OLIeHOUHBIX CPe/ICTB AUCLIUTIIMHBI.



4. Merouueckde YyKa3saHusA o00yuyawmuMca 10 OpraHu3anuu
CaMoCTOATEe/IbHON PadoThI.

[lenb opraHu3aiyyd CaMOCTOSITeTbHON PaboThI 110 ANCLUATIIMHE « XUMUSD» -
9TO yr/yb/ieHWe W paciivpeHHe 3HaHWM B 00/1acTH XUMHH; (PopMHpOBaHHE
HaBbIKa U MHTepeca K CaMOCTOSITe/TbHOM TTI03HaBaTe/IbHOM JieATe/IbHOCTU.

CamocTosiTenibHasg paboTa 0OyuaroluXcs SIB/ISETCS Ba)KHEMIIIMM BUJIOM
OCBOEHMUSI COJiep>KaHUsl TUCLIUTITUHBI, TIOATOTOBKY K MPaKTUUeCKUM 3aHSITUSM U
K KOHTpOJIbHOM pabote. Crofia ke OTHOCSTCS U CaMOCTOSITe/IbHOe YTTyOsieHHOoe
u3ydyeHWe TeM JucUUIUIMHBL. CaMocTosiTesibHasi paboTa mpepcTtapssieT coboit
TOCTOSTHHO JIeMCTBYIOLIYIO CHUCTeMY, OCHOBY 0Opa3oBaTe/IbHOTO TMpoliecca U
HOCUT HCC/Ie[JOBaTe/IbCKU XapakTep, UTO TOCTYKUT B OyAyilieM OCHOBaHHEM
[JisT  HalMCaHWsI BBIMTYCKHOW KBa/M(UKALMOHHONW paboThl, TPaKTUUeCKOTo
TIpUMeHEeHUsI TTOTyYeHHbIX 3HAHUM.

OpraHu3aiusi caMOCTOSATe/TbHOM paboThl 00yUarol[UXCsl OPHUEeHTHUPYeTCs
Ha AaKTUBHbIE MeTOJbl OBJAJIeHHsT 3HAaHWUAMM, pa3BUTHE TBOPUYECKUX
CrIoCcOOHOCTeM, repexo/; OT MOTOUHOTO K UHUBU/YaM3MPOBAHHOMY 00yUYeHHUIO,
C yueToM ToTpebHOCTel ¥ BO3MOXKHOCTeM JTMUHOCTH.

[TpaBunbHasi OpraHy3alisi CaMOCTOSITE/NbHBIX YyueOHBIX 3aHSATHN, HX
CUCTeMaTUYHOCTh, ILleslecooOpa3HOe  TIaHWpOBaHHWe paboyero  BpeMeHU
MO3BOJIIET CTy/IeHTaM pa3BUBaTb YMeHHS U HaBblKM B YCBOEHUM U
cucTeMaTv3alyy TMpuobpeTaeMbIX 3HaHWM, OOecrieunBaTh BBICOKHM YPOBEHb
yCIieBaeMOCTH B Tepuofi OOyueHusi, TIOJYyUHUThb HaBBIKM  TIOBBIIIEHUS
Npo(eCCUOHA/ILHOTO YPOBHSI.

[ToAroToBKa K TPaKTUYeCKOMY 3aHSTUIO BK/IFOUaeT, KpoMe MpopaboTKU
KOHCIIeKTa W TIpe3eHTalyy JeKLUU, TTIOMCK JIUTepaTyphl (M0 peKOMeHJ0BaHHbIM
CIIMCKaM W CaMOCTOSITe/IbHO), TOATOTOBKY 3arOTOBOK [/isl BBICTYILIEHWUH TI0
BOTIPOCAM, BBIHOCUMBIM [ijif  OOCY>KAeHWs 110 KOHKpeTHOW Teme. Takue
3arOTOBKM MOTYT BKJ/IIOUaThb LUTaThl, (HaKThbl, COIMOCTaBJIeHUe pPa3/TUYHbIX
no3ului, cobcTtBeHHble ~ MbICTM.  Eciu mpobnema  3aMHTepecoBana
oOyuarolerocsi, OH MOXKeT IIO/ITOTOBUTHL pedepaT U BBICTYIIUTbL C HUM Ha
MPaKTAYECKOM 3aHATHM. [IpakThueckoe 3aHsiTUe - 3TO, TpeXJe BCero,
aUcKyccusi, 06Cy>KaeHre KOHKPeTHOM CUTYal[iH, TO eCTb TpeAroiaraeT yMeHue
BHUMATe/IbHO C/IyllaTh YJIEHOB MajOd TpPYIIbl U MOJEpaTropa, a Takxe



CTapaThCsd BBICKA3dTb CBO€ MHEHMEe, BBICKAd3bIBdTb COOCTBEHHBIE naen u
npeasioKeHud, YTOUHATL U 3a/ldBATh BOIIPOCKI KOJIJIeraM I10 06CY)K,E[€HI/II'O.

[Ipy moATrOTOBKE K KOHTPO/IIbHOW paboTe oOyuaromuiics [[O/DKeH
TIOBTOPATHb TPOHIEHHBIM MaTepydal B CTPOIrOM COOTBETCTBMM C yueOHOMU
TIPOrPaMMOM, WCIIO/b3ysl KOHCIEeKT JIeKI[UH W JIUTepaTypy, PeKOMeHJ0BaHHYIO
niperiofiaBatesieM. I1pu HeO6XOAUMOCTU MOYKHO OOpaTHUTHLCS 32 KOHCY/IbTal[el 1
MeTOMUeCKOW IMOMOILIBIO K MPeroaBaTeito.

CamocTosiTenibHast paboTa peanmmn3yeTcs:

— HeMOCpe/ICTBEHHO B MpOLecCe ayJUTOPHBIX 3aHATUM - Ha JIEKLUSX,
MPaKTUYECKUX 3aHATUSIX;

- B KOHTaKTe C TIpero/ilaBaTejieM BHE paMOK paclucaHusi - Ha
KOHCY/IbTAI[UsIX M0 y4eOHbIM BOIMpOCaM, B XOJe TBOPUECKHUX KOHTAKTOB, TPHU
JTMKBU/IAIIUM 3a/I0/DKEHHOCTEH, MPH BBITIOJITHEHUU WHAWBUYAIbHBIX 3aZlaHUN U
T.JI.
- B Oubnmoreke, AoMa, Ha Kadeape TIPU BBITIOJIHEHHWH 00ydYarOMCs
yueOHBIX U MPaKTUUeCKUX 3a/jau.
Buzpsl CPC 1 KpuTepuu OL[eHOK

(o 6anpHO-petiTuHroBoi cucreme I'THTY, CPC orjenuBaercs B 15 6aioB)

1. Pedepar

Tembl A1 caMOCTOsITeTbHOM pabOThI TIPOTIMCAHbI B paboueli rmporpaMme
JUCHUTUIAHBL,  D(PGhEeKTUBHBIM  CPeJICTBOM  OCYIIeCTB/IeHUsT  00ydJaromumMcst
CaMOCTOSITe/TLHOM ~ paboTbl  SBsSleTC  3/eKTPOHHasi  WHGMOpPMAaI[iOHHO-
oOpa3oBaTesibHasi Cpefla yHUBepCUTeTa, KoTopasi oOecrieunBaeT JOCTYIl K
yueOHBIM IJIaHaM, pabourM TMporpaMMaM AWCLMIIIMH (MOZYyJ/iel), MpakKTHK, K
W3/JaHUSIM 3JIEKTPOHHBIX OMOHOTEUHBIX CCTEM.
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