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1. Ileau u 3aHa9u AUCHUILIHMHBI

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

3a1aun AMCUMIUIAHBL

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

— JlaTh TPEICTaBICHHUS O MHOrooOpa3uum XHWMHUYECKHUX BELIECTB MX
CTPOECHHMH, CBOMCTBAX U 3aKOHOMEPHOCTSX UX IPEBPALICHUN;

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

HpaKTHqCCKOﬁ ACATCIIBHOCTH.

2. MecTO IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOI NPOrpaMMbl

JucnunianHa «XHUMHS» OTHOCHTCS K 0Oa3zoBoi yactm broka 1 mo
narpasieHuto 20.03.01 "Texnochepnas 6e30macHOCTS".

JlucuuiuinHa SIBJISIETCS TPEIIIECTBYIOMIEH I8 HM3Y4YEHUsS CIIEIYIOIINX
JUCLUUIUIMH: OE€30MaCHOCTh KU3HEACATEIBHOCTH, aHaJIMTUYeCKas XUMHS U
(bU3UKO-XMMHUYECKHE METOJbl aHajuu3a, ¢u3nueckas XUMHS ¢ KOPPO3HS
XUMHUYECKON M TEIMJIOTEXHUYECKON ammapaTypbl, SKOJIOTHYECKas JKCIepTu3a u

OLICHKA BO3JICHCTBUS Ha OKPYKAIOIIYIO CPELy.

3. IlepeyeHb INIAHUPYEMBIX Pe3yJbTATOB O00Y4YEeHHUS] MO JUCHHUIIMHE

(MOxy110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUS KOMIIETeH NI

Taoauna 1

Kon HNuaukaropsl Ilnanupyembie pe3yJbTaThI

no ®rocC JMOCTHKEHUS o0yuenusi mo gucuummnue (3YB)




IpodeccnonanbHbIC

[TIK-2 Cniocoben npuHUMaTh
y4acTue B MH)KEHEPHBIX
pa3paboTKax CpeaHero
YPOBHSI CJI0)KHOCTHU B

COCTaBC KOJIJICKTHUBA.

IT1K-10 cmocoOHOCTE
HCIIOJIb30BaTh 3aKOHBI U
METO/IbI MATEMATHKH,
€CTECTBCHHBIX,
I'YMaHUTAPHBIX U
HKOHOMHYECKUX HAYK MPH
pelIeHun
npodecCHOHATBHBIX 3a7a4

[1K-2.1. Pa3pabatsiBact
MEPOTIPUATHS IO
CHIDKEHHIO TTOXKapHBIX
PHCKOB.

I1IK-10.1. 3naer moaxoasl U
METO/IbI PEIICHUS
npodeCCHOHATBHBIX 3a1a4
C ITIOMOIILI0 METOAO0B U
3aKOHOB MaTEMAaTHKH,
€CTECTBEHHBIX,
r'YMaHUTapHBIX U
HKOHOMUYECKUX HAYK;

I1K-10.2. YMeer
HCIIOJIb30BaTh METO/IBI
MaTEMaTHKH,
€CTECTBEHHBIX,
r'YMaHUTApHBIX U

YKOHOMHUYECKUX HAYK TPU

pelIeHun

poeCCHOHANIBHBIX 3a]1aY;
[1K-10.3. Bnaneer
METOIaMH pelieHus
3amaq B obnactu
TexHochepHOU
0e30macHOCTU c
IIOMOIILI0  3aKOHOB U
METOJIOB MaTeMAaTUKH,
€CTECTBEHHBIX,
T'YMaHUTapHBIX u

OKOHOMHYCCKUX HAYK.

3HATh:

-CTPOCHHUEC aToma, XHUMHUYCCKUC
DJICMCHTBI U UX COCIHNHCHMHA, O6H_II/Ie
3aKOHOMCPHOCTHU IMPOTCKAHUA
XHUMHUYCCKUX peaKuHﬁ, XUMHUYCCKYIO
TEPMOIAUHAMUKY n KHHCTUKY,

OHEPICTUKY XUMHUYCCKUX IIPOLECCOB

u ¢bazoBoe paBHOBECHE,
PEAKIIMOHHYIO CIIOCOOHOCTH
BCIECTB, XHMHYECKHH, (UIUKO-

XUMUYCCKUN U (QU3UICCKUN aHATIU3.
YMeTh:

- II0JB30BaThCd  TAaOIHMIAMH U
CIIPAaBOYHMKAMH, BBIOMPATh METOJBI
aHajgu3a XHMHYECKHX D3JIEMCHTOB B
MIPUPOIHBIX Cpeaax.

Baaners:

-METOJIaMU MOCTPOCHUSI XUMUYECKUX
MOJIeIei

npu peleHnn

MMPONU3BOJACTBCHHBIX 3aJ1a4.




4. O0beM AUCHUIIMHBI U BUbI y4eOHOH padoThI

Taoauna 2
(010)]0) 390 (010)10) 300
Buj yueOHoi1 padoThl
CemecTpnl
1 2 2 3

AYJIUTOPHDBIE 3aHATHS (BCEro) 115/3,19 28/0,8 51/1,41 | 64/1,77 | 14/0,38 14/0,38
B Tom uucne:
Jlexuun 49/1,36 12/0,3 17/0,47 | 32/0,88 | 6/0,16 6/0,16
[TpakTHyecKue 3aHATUS
CeMuHapbl
JIabopaTopHbie pabOThI 66/1,83 16/0,44 | 34/0,94 | 32/0,88 | 8/0,22 8/0,22
CamocTosiTesibHasi pabora (Bcero) | 137/3,8 224/5,1 | 57/1,58 | 80/2,2 94/2,6 130/3,6
B toM uncne:
KypcoBas pabota (mpoekr)
PacuerHo-rpaduueckre paboThI
KonrponsHas pabora
Pedepatnr 49/1,36 74/2 19/0,52 | 30/0,83 | 24/0,66 50/1,38
JloKaapl
[Ipe3enTanmmn
U (unu) opyeue 6uowvi
CAMOCMOSIMENbHOU PadOMbL:
Toxroroka K 1adoparopHeM 60/1,66 | 70/1,94 | 20/0,55 | 40/1,1 | 30/0,83 | 40/1,1
pabotam
[ToaroToBka K MpakTHYECKUM
3aHATHAM
IToaroroBka kK SK3aMeHy 49/1,36 80/2,22 18/0,5 | 30/0,83 | 40/1,11 40/1,1
Bua npomexyTouHol arrecranuu
Buja oruerHocT IK3. IK3 IK3 IK3 IK3 IK3

facfarf Bl 252 252 108 144 108 144
OO0mas Tpy10eMKoCTh Bcero B
AHCHHUILINHBI 3au. 7 7 3 4 3 4

€ ITMHUI]

ax




5. Coaep:xanue TUCHUILINHBI

5.1. Pa3aesbl AMCHUIIIMHLI U BUABI 3AHATHH

Taoauna 3

1-p1ii cemecTp OPO

2-0ii cemecTp ODPO

Ne Hauvenosanue pasiena Jlek. J1ao. Bcero Jlek. JIao. Bcero
n/m | JAUCHUIVIMHBIIO ceMecTpaM
gackl Jacel JacoB Jachl Jacel YacoB

1 | Crpoenue BemiecTa 6 12 18 - - -
2 | PactBOpHI 8 12 20 - - -
3 Teopus 21IEKTPOIIUTUYECKON 3 10 13 i i i

JTHACCOLAAIAN

OKHCIUTEITEHO —

4 BOCCTAHOBUTCIIbHBIC PCAKIINN _ _ _ 15 15 30
5 Xumus 31161:46HTOB U UX ) ) ) 17 17 34

coeIMHEHU

Hroro 17 34 51 32 32 64
2-oii cemectp 3P0 3-uii cemectp 3P0

1 OOmne 3aKOHOMEPHOCTH 1 1 9 1 1 9

HEOPTaHWMYECKON XUMUU
2 Bonopos u rajgoreHst 1 1 2 1 1 2
3 | p- DneMeHTHI IATOH TPYIIIEI 1 1 2 1 1 2
4 | p-DneMeHThl 4eTBEPTOM rPyNIIbI 1 1 2 1 1 2
5 | p-DneMeHTsI TpeThel rpymHmbl 0,5 1 15 0,5 1 15
6 | XuMus s-dJIEMEHTOB 0,5 1 15 0,5 1 15
7 | IlepexomHbIe 2JI€MEHTHI 0,5 1 15 0,5 1 15
8 | brmaropoaHbie ra3sl 0,5 1 15 0,5 1 15

Hroro 6 8 14 6 8 14




5.2. JleknMoHHBIE 3aHATHSA

Taoauua 4

n/n

HaumenoBaHmue pa3gejia
JAUCHHUIIIMHBI

Conep:xkanue pasaena

1 cemectp

CTpOCHI/Ie BCIICCTBA

Crpoenue aTtoma. DJIEKTPOHHOE CTPOCHHUE
atoma. IIpencraBnenune o KOPIYCKYJISIPHO -
BOJTHOBOM JTyaliu3me MHUKPOYACTHI]
(9mexTpoH — yacTuila ¥ BosiHa). KBaHTOBBIE
gricna (TJIaBHOE, OpOUTAIIEHOE, MarHUTHOE,
CIMHOBOE). ATOMHBIEOPOUTAINS-, P-, O-
f- THUIIA. DHepreTUIecKue YpOBHHU
AJIEKTPOHOB B OJIHOAJIEKTPOHHOM U
MHOTOJIEKTPOHHOM  atomax.  [IpuHumn
[Taymnu, MPABUIIO XyH[a, TIPUHITATT
HAaWMEHBIIEW DJHEPrMM — Kak OCHOBA
MOpSAJIKA 3alOJHEHHUS] ATOMHBIXOPOUTANICH.
OcHoBHOE U BO30YXJIECHHBIE COCTOSHUS
ANEeKTpOHOB B arome. Ilepmonnueckas
cuctema oanementoB .M. MeHnnaeneena.
[lepuonnueckuii ~ 3akOH.  3aBUCUMOCTh
CBOMCTB DJIEMEHTOB OT HX IIOJIOKEHUS B
MEPUOIUYECKON CUCTEME.

Xumudeckass CBsI3b.OCHOBHBIE THUIBI U
XapaKTEePUCTUKHU CBsi3u. KoBalleHTHas CBS3b:
METOJi BAJICHTHBIX CBSI3€H, THOpUIU3AIINS,
CTPOEHME U  CBOMCTBA  NIPOCTEMIIUX
Mosiekyi. loHHast U MeTayuinueckasi CBs3b.
MexMonexkynsapHbie cBa3u.Bogopoanas
cBs3b. Cunbl Ban-nep-Baanbca. Arperatnoe
cocTtosiHHe BemecTB. Kpucraisl

PactBOpsI

PactBopbl. OOmiast xapaktepuctuka. Tumbl
qucriepcHbIX cucteM. CriocoObl BRIpaKEHHS
cocTtaBa pacTBOpoB. PacTBopeHme Kkak

(U3NKO-XIMHYECKHIA mpouecc.
Paz6aBneHHble, KOHIEHTPUPOBAHHBIE,
HEHACBILICHHBIE, HaCBILCHHBIE "

MIEPECHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTS.
BnusHue npupoabl CBS3M B BEIIECTBE U B
pacTBOpHTEIIE HA PAaCTBOPUMOCTb. PacTBOpBI
HEDJIEKTPOJIUTOB




Teopus 21IEKTPOIIUTUYECKON
JUCCOL AU

DNEeKTPOTUTHYECKAS JUCCOLIUAITHS.
CunbHble U cladble IEKTPOIHUTH. VOHHBIE
paBHOBecHsi B  pacTBopax. PacTBopsl
anekTponutoB.  CuibHbBle U cialble
anekTposnuThl.  CTeneHb  JMCCOLMALIUU.
Koncranra  gucconmanuu  (MOHH3AIUH)
KHCJIOT U OCHOBaHUI1

2 cemecTp

OKHCIINTEIIFHO —BOCCTAHOBUTEIIbHEIC
peaKknnu

I'mppomus coneii. MonHOe mnpousBencHue
BojIbl. Bosmopoausbiii mokasarens. OOMeHHbIE
peakuuu B BOAHBIX pacTBopax. KucioTrHo-
OCHOBHBIE CBOWCTBAa COEAMHEHUN (TEOpHS
ANEKTPOJIUTUYECKOMN JIUCCOITHAITNN ).
[IpousBeneHue pacTBOPUMOCTU. Y CIOBUS
OCXKIECHUSI W  PACTBOPEHMS]  OCAJIKOB.
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE, BOCCTaHOBJICHHE. Tuner
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB: MEKMOJICKYJISIPHEIE,
BHYTPUMOJIEKYIISIPHBIE,
nuctiporniopiimonupoBanre.  CocTaBieHUe
ypaBHEHHUI OKHUCIJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA METOAaMH
AIIEKTPOHHOTO OanmaHca W TMOJypeakiuit
(MOHHO-3JIEKTPOHHBIH ~ MeTon). BnusHue
KHCIOTHOCTH  CpeAbl  Ha  TPOJYKTHI
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuun




DnekTpoxuMuyeckue mnponeccel. Kopposus
METayIOB HM  CINIABOB:  XHMHUYECKad,
ANEKTPOXUMUYECKASI. Bonopoanas H
KucnoponHas jaenosspusanuid.  CrocoObl
3aUTBI  OT  KOPPO3UH.  DJIEKTPOJIU3
pacruiaBoB u BOJIHBIX pacTBOpOB
AJIEKTPOJIUTOB. 3akoHbl Dapajes.

OOmue cBoiicTBa METALIOB M HUX
COCIUHEHUH. O61mas XapaKTepUCTUKA
METAaJLJIOB. Meramnueckas CBSI3b.
3aBHCHMOCTh CBOMCTB METANIOB OT HX
MOJIOKEHUST B TMEPUOJUYECKONM CHCTEME

5 XUMHA 3JIEMEHTOB U UX COeIUHCHUN anemenToB JI.1. MenneneeBa. HaxoxaeHue
METAJIJIOB B IpUpoae. MuHepaibl U pyAbl.
Knaccupukanus MUHEPAJIOB.
[TpombIlIIEHHBIE  CIIOCOOBI  MONYyYSHHS
METAJIJIOB: UPOMETAILITYPIUUECKUH,
TUAPOMETAITYPTUYECKHM,
ANEKTpOMETAILUTYprudeckuii. dusnyeckue u
XMMHUYECKHE CBOMCTBAa MeTauioB. Mx
OTHOLIEHHME K HEMeTalljlaM, BOJE, IIeiouam,
KHCIIOTaM, CMecAM KHCIoT. l3MeHeHue
KHCJIOTHO-OCHOBHBIX U OKHUCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB BaXHEHIINX
COEIMHEHUI METAIUIOB
5.3. JlabopaTopHbIe 3aHATHSA
Tabauua 5
Ne HanmeHnoBanue Coaepixanue
n/n JIa00pPATOPHBIX pasaena
1 3aHATHI
IlepBblii cemecTp
1 BBogHoe 3aHATHE ITpaBuia paboThl B XMMUYECKOH J1aOOpaTOPUH
2 DJIeKTPOHHOE CTpoeHue aroMa. KBaHTOBbIE umcia. ATOMHBIE
opburanmu S- p-, d- w f- THma. DHepreTHyYecKue YpPOBHH
anekTpoHoB. [lpmHnmn Ilaynmu, npaswio XyH&Ia, TPUHIUIT
Crpoenne aroma HauMEHbIIEN OHEPrHM — KaK OCHOBA MOPA/KA 3aIONHEHNs
aToMHbIXOpOuTanei. OCHOBHOE U BO30YXJIEHHBIE COCTOSHUS
ANIEKTpOHOB B arome. llepumonnueckas cucrema snemeHtoB [I.1.
MenneneeBa. Ilepuonuueckuii 3akOH. 3aBUCHUMOCTh CBOWCTB
AJIEMEHTOB OT UX MOJIO)KEHUS B IEPUOJUYECKON CUCTEME.
3 Baxwneitmue knacesl | Oxcuapl. Mx xapakrep u cBoiicTBa. OCHOBHbIE M aM(OTEpHbIE

U HOMCHKJIaTypa
HCOPTaHNYCCKUX
BCIICCTB

TUAPOKCUIBI U UX cBoiicTBa. KucaoThI: HOMCHKIJIATYypa, CBOICTBA.
Conu: THIIEI U CBOMCTBA.

Bropoii cemecTp




DnekTponuTudeckas | MoHHbIe paBHOBECHSI B pacTBOpax. PacTBOpPBI 3JIEKTPOJIMTOB.
Jucconyans Cunpupie u cnabbie  3neKkTponauThl. CTEneHb JAUCCOIMAIIHH.

KoHcranta auccorumanuu (MOHHM3AIlMK) KHUCIOT M OCHOBAHUHU.
KomruiekcHbie COCIUHEHMUS. IToBenenue KOMILJIEKCHBIX
COCJIMHEHUN B BOJHBIX pacTBOpax. Y CTOMYUBOCTh KOMILIEKCHBIX
COCIMHEHUH B BOAHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

I'maponus coneit Nonnoe mpousBeneHue Boabl. BoaopoaHblii  mokaszaTeb.

OOMeHHBIE peaknuu B BOJHBIX pacTBopax. IIpomsBenenue
pPacTBOPUMOCTH. Y CJIOBHS OCAXKICHUS U PACTBOPEHHUS OCAJIKOB.

OKHCIIUTENBHO- Tunbl OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLECCOB:
BOCCTAHOBUTEIIbHBIE | MEKMOJIEKYJISIPHBIE, BHYTPUMOJIEKYJIAPHBIE,
peakuuu JUCTIPONIOPLUUOHUPOBAHUE. CocraBnenue YpaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuin METOJaMHU
AJIEKTPOHHOIO OajlaHca W ToJypeakuui (MOHHO-3JIEKTPOHHBIN
METOI).

5.4. IlpakTyeckue 3aHATHUS (CEMUHAPBI) - He NPEOyCMOMPEHbL

6. CamocrosiTejibHasi padoTa CTYAEHTOB MO JUCIUIIHHE

CamocTosITeIbHOE ~ M3y4Y€HHE  TEOPETHYECKOro  maTrepuania (1374ac).

I/ICHOHBBYIOTCH KOHCIICKTBI HGKHI/Iﬁ U PCKOMCHAYCMAaA JINTCpATypa.

6.1. Temsl pedeparos:

1.

ATOMHBIE U HOHHBIE PAJUYCHI, JIEKTPOOTPULIATEIBHOCTh, NOTEHIMAI
(3Heprus) MOHM3ALMHU, CPOACTBO K NEKTPOHY U NEPUOJAUYHOCTD UX
VM3MEHEHHUS I Pa3IMYHbIX DJIIEMEHTOB.

Knaccel HeopraHnuecknx coeIMHEHNM.

HoMmenknaTypa KOMIIJIEKCHBIX COEUHEHUMN.

OHTanbnug 00pa3oBaHus. DHTPONUUHBINA U SHTAIBIUUHBIN (DAKTOPBI IPU
ONPENEICHUN HAMPABICHNS XUMUYECKHUX PEAKIUH.

CxopocTh XUMUYECKHUX peakui. DaKTopbl, BIUSIOIINE HA CKOPOCTb.
IIpounsBeneHne pacTBOPUMOCTH. Y CIIOBUSI OCAKICHUS U PACTBOPEHUS
OCaJIKOB.

THUITBI OKUCITUTENBHO-BOCCTAHOBUTEBHBIX MPOLIECCOB:
MEXMOJIEKYJIIPHBIE, BHYTPUMOJIEKYJIIPHBIE, TUCITPOIIOPLIMOHUPOBAHNE.
Cnoco0bI 3alUThl METAIIIIOB OT KOppo3uu. 3akoHbl Dapasies.
PacnipocTpanenre MeTaioB B IPUPO/IE U IPOMBIIIIIEHHBIE CIIOCOOBI UX

IMOJIYy4YCHUA.




[ToaroToBka k mabopaTopHbIM paboTtam. JlabopaTopHas paboTa COCTOUT U3 JBYX
4acTel — TEOPETUYECKON M DIKCIEPUMEHTAIBHOU. K 3KCIepuMeHTanbHOM 4YacTh
CTYJICHT JIOMyCKAETCs MOCIe OCBOEHUSI TEOPETUUECKOTO MaTepuaa, BbIIOJIHEHUS
JIOMaITHEero 3aJaHusl U coOeceJoBaHUs C MpernojaBaTesieM B HHIWBUIYaTbHOM
nopske. 1yt BHITOJHEHUs JOMAIIHETO 3aJaHusl, Ha TIEPBOM 3aHSTUU, CTYACHTHI
MOJIy4alOT HOMEpP BapHaHTa, MPUCBOCHHBIM CTYJIEHTY Ha BECb CEMECTD.
JloMmariHee 3ajjaHME BBIMONHIETCA B TETpagu. OKCIEPUMEHTANbHAs 4YacTh
opopmisieTcss B JabopaTopHOM >KypHase. Mcmonb3yeTcss KOHCHEKT JIEKIIHA,
pEeKOMeHIyeMasi InTepaTypa.
6.2. YaeOHO-MeTOqnYecKOe M HHPOPMAIIMOHHOE 00eCIIeueHUE

CaMOCTOSITENILHON paboThI

Jlureparypa:

1 Bonrpomerok B.B. O6mas xumust [ DIeKTpoHHBIH pecypc]: yaeOHoe mocodue/
Bbontpomerok B.B.— DnekTpoH. TekcToBbIE naHHble.— MuHCK: Bbinmiiias mkoina,
2012.— 624 c.— Pexxum noctyna: http://www.iprbookshop.ru/20236.html.— 9bC
«IPRbooks»

2 bontpomerok B.B. O6mas xumust [ DIeKTpOHHBIHN pecypc]: mocoOue ajsi HOArOTOBKH K
[EHTPaIN30BaHHOMY TecTUpoBaHHI0/ bontpomerok B.B.— DnekTpoH. TeKCTOBbIE
nanHsle.— Munck: TerpaCuctemc, 2012.— 191 ¢.— Pexxum goctyma:
http://www.iprbookshop.ru/28157.html.— 5BC «IPRbooks»

3 AmnapueB A.M. O6mas xumus. COOpHUK 3aJJaHU C TPUMEpaMHU peleHni [DIeKTpOHHbIN
pecypc]: yauebnoe nocobue/ AnapueB A.U., Adbonnna JI.1.— DneKTpoH. TEKCTOBBIE
nanHble.— HoBocubupck: HoBocuOupckuii rocy1apcTBEHHbIN TEXHUYECKUM
yauBepcureT, 2013.— 119 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/44673.html.— 5BC «IPRbooks»

4 AopambrueBa H.JI. ITpaktukym o oOmieit XumMuu [ DIeKTpOHHBIN pecypc|: yueOHoe
nocobue/ Adpambruea H.JI., AsueBa JI.M., Apxanrensckas O.B.— DnektpoH.
TEKCTOBbIE JJaHHbIe.— MocKBa: MOCKOBCKUI1 roCcy1apCTBEHHBIN YHUBEPCUTET UMEHH
M.B. JlomonocoBa, 2005.— 336 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/13106.html.— 3B5C «IPRbooks»

5 Tuxonos I'.I1. O6mas xumus. Yacts I [DnekTpoHHBIH pecypc]: yuebHoe nocodue s
CaMOCTOSITENIbHONW MOATOTOBKU CTYAeHTOB/ TuxoHOB I'.I1.— DnekTpoH. TeKCTOBbIE
naHHble.— MockBa: MOCKOBCKas rocy1apcTBEHHas akaJieMHsl BOJHOTO TPAHCIIOPTa,
2006.— 192 c.— Pexwum noctyna: http://www.iprbookshop.ru/46291.html.— 3bC
«IPRbooks»




7.01eHOYHbIE CPeACTBA

7.1. Bonipochl K py0e:KHBIM aTTeCTAIUSIM

I cemecTp

I pyOe:knas arrecraumsi

1.

JlaiiTe ompeneneHue MOHITHI: 3JIEMEHT, aToOM, MOJIeKyJia, IPOCTOe U
CIOKHO€ BemecTBo. lloyemMy 4YHMCIO U3BECTHBIX MPOCTHIX BEIECTB,
MPEBBIIIAET YUCIIO U3BECTHBIX JIEMEHTOB?

PykoBoactBysice mpaBuiom ['yHaa, pacnpenenutre MO HHEPreTUYECKUM
sraeifkaM SIEKTPOHBI B CIIEAYIOIIMX COCTOSHMAX: a) 3p°; 0) 3d°.

B kakoii MOCIIEIOBATENIBHOCTH, COTJIACHO mpaBuiy KIleUKOBCKOTrO,
MPOUCXOJUT 3aMOJIHEHUE OHJICKTPOHAMU SHEPreTUYECKUX  YPOBHEH W
MOAYPOBHEN B MHOT'O3JIEKTPOHHBIX aTOMax?

Kakoii n3 nojypoBHe# 3amonHsercs: panee: a) 45 win 3d? 6) 5p wm 4d?
OTBET MOTHUBUPYHTE.

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

Kakue u3 npuBe€HHBIX KBAHTOBBIX MOIYPOBHEN SIBISIOTCS JOCTPOCHHBIMH,
a KaKue HEJIOCTPOCHHBIMU U TIOYEMY: 28t 1s?) 2p4, 3d®, 4f'°, 3d"¥, 6s!, 3d?,
5f147

Jlaiite  coBpeMeHHOE ompeaereHue nepuoguyeckoro 3akona ..
MenneneeBa 1 OOBICHUTE CTPYKTYPY NEPUOAUIECKON CUCTEMBI.
PykoBoactBysice mnpaBuiom ['yHaa, pacnpenenutre Mo HHEPreTUYECKUM
SAYEUKaM SJIEKTPOHBI B CIAEAYIOIIUX COCTOSIHUAX: a) 3p%; 6) 3d°.

Kakoe cocrossHue aroma Ha3bIBaeTCsl HOPMalbHBIM, BO30Y>KIEHHBIM?

Kakumu crioco6amMu MOKHO TTEPEBECTH aTOM B BO30YKJIEHHOE COCTOSTHUE?



OO0pa3zen OnjieTa Ha py0eKHYIO aTTeCTALUIO

buaer

1. Kakoe MakcuMaIbHOE YUCIIO JIEKTPOHOB MOXKET COAECPKATH MOAYPOBEHD
opOuTaNbHOE KBAHTOBOE Unciio Kotoporo L=0.

2. Jlns aTroMa 3JeMeHTa ¢ MOpsAIKOBBIM HoMepoM 30 yKa3aTh:

— COCTaBUTb JICKTPOHHYIO U 3JIEKTPOHHO-TpadUuecKyto GOopMyIIbl;

3. CTpykTypa BajJEHTHOI'O »JJEKTPOHHOI'O CJIOS BbIpakaeTcs GopmyJion
2522p1. OrnpenenuTs TOPSAKOBBIA HOMEp, Ha3BaHUE M DJICKTPOHHOE
CEMEMCTBO ATOr0 AJIEMEHTA.

4. Kax W3MEHAIOTCA METANIMYECKHE CBOMCTBA D3JIEMEHTOB B TJIABHBIX
MOATPYyIIax ¢ POCTOM 3apsifa sijapa?

II pyGexnasi atrecramus:

1.
2.

Urto HazbiBaeTcs okcuioM? Ha kakue TUIIbI AENSITCS OKCUIBI?

Hanumure xumuueckue Qopmynbl okcuaoB anementoB |l mepuona
MEPUOANYECKOM  CHCTEMBI, YUYWUTHIBasI MAKCUMAJIbHYI0 BAJIEHTHOCTh
anemMeHToB. Ha3zoBuTe oKCUabL.

Kakue u3 yka3aHHbBIX HUKE OKCUIOB SIBJISIOTCS OCHOBHBIMH, KHUCIIOTHBIMU H
ampotepubivu? a) CrOs, Li,O, ZnO, Mn,0O;, P,0s, FeO, BeO; 6) CrO,
Cr,03, SiO,, BaO, PbO, B,03;, N,Os. CocraBpTe rpaduueckue (GopmyJibl
OTMEYEHHBIX OKCUIOB.

Hanummre ¢Gopmynibl OKCHAOB, KOTOpPbIE MOTYT OBbITh MOJYYE€HBI MPU
paznoxxeHnun cepHoil, ¢dochopHOI, KPEeMHHEBOM KHUCJIOT, THAPOKCHUIOB:
meu (1) u sxenesa (111); kapbonara kanbuus, pocdara Maruus.

C kakuMM W3 MEPEUUCIICHHBIX HUXE OKCHUJOB MOXET B3aUMOJICUCTBOBATH:
a) ruapokcun Hatpus; 0) okcuna kampnusa. P,Os, BeO, K,O, Al,O; CO,,
Zn0O. Hanmmmurte ypaBHEHUS PEaKIIUi U HA30BUTE MTPOTYKThI PEaKITHil.

C kakuMM M3 MEPEUUCIICHHBIX HUXKE OKCHIOB MOXKET B3aWMOJICHCTBOBATH:
a) cepHas kuciora; 0) dochopusiii anruapua. BeO, CrOz; MgO, Al,Os,
N,Os. Hanumure ypaBHeHUs: peakuid 1 Ha30BUTE MPOYKThHI pEaKIU.
Kakne coenviHeHuss Ha3bIBAIOTCA THAPOKCHAAMHU, U HA KaKUE€ TUIBI OHHU

nensitea? [lpuBeaure npuMepsl.



8. Kakme coemvHeHus Ha3pIBalOTCS Kuciotamu? Ha kakue rpynmbl nensiTcs
KHCIIOTBI: ) TIO COCTaBy; 0) M0 OCHOBHOCTH. [IpuBeanTe mpuMepsl.
9. CocraBbTe (HOpMYJIBI KHUCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM OKCHJIAM:

SO;, SiOz, As,0s5, P,Ors, C|207, CrO;, As,03, CO,. Ha3oBure st KHUCJIIOTHI,

YKAXXUTC UX OCHOBHOCTDb U COCTABBTC Fpa(bI/I‘ICCKI/IC q)OpMYJ'ILI O9THUX KHUCJIOT.

OO0pa3sen OniieTa Ha Py0eKHYI0 ATTECTALMIO

buaer

1. Hanmummre ¢GopMysabl OKCHIOB S- M P-3JE€MEHTOB IISITOTO TEpHoja
MEPUOANYECKON CHCTEMBI, YUYUTHIBAsI MX BBICHIYI0 BAJICHTHOCTb. Y KAXKUTE
XUMUYECKUH XapaKTep OKCUJIOB.

2. Hamummre a)mas kucinot HsPO4 u HClIO3 Bo3MOXKHBIE KUCIOTHBIE OCTaTKH
u (GopMyaBl COOTBETCTBYIOIIMX OKCHUIOB; 0) mius ocHoBanuii NaOH wu
Fe(OH), BO3MOXHBIE OCHOBHBIE OCTATKH M (DOPMYIIBI COOTBETCTBYIOIIUX
okcu0B; B) rpaduueckue Gopmyist H3PO,u Fe(OH),.

3. 3anmummTe ypaBHeHHs peaknui B3ammozeiictBusi amdotepHoro Cr(OH)sc
pacTBOpaMHM a) TUAPOKCUIA HATPHs; 0) CONSTHOM KUCIIOTHI.

4. C KaKuMHM W3 MEPEUMCIICHHBIX BEIIECTB MOXKET pearupoBaTh OKCUJT MAarHUs:
OKCHJ| KaJIbITHs, Bona, pocdopHas kuciota, okcun xiopa (VII), ruapokcun
Kallisg, HUTpAT IMHKA. 3aluIINTe YpPaBHEHUS BO3MOXHBIX pEaKIUi U
HAIUIITUTE TPOIYKThI PEAKIIHA.

7.2. Bonipochl K 3K3aMeHYy

1. Kakue KBaHTOBBIE YHCIIa XapaKTEPU3YIOT HSHEPreTUYECKOE COCTOSHUE
3JIEKTPOHA B aTOME, U KaKOB UX (PU3NUECKUI CMbICIT?

2. Kakue 3HayeHHWss MOTYT MPUHUMATh: a) TJIABHOE KBAHTOBOE YHCIO; O)
opOHWTaTbHOE KBAHTOBOE YHWCJIO; B) MAarHUTHOE KBAHTOBOE YHCIIO; JI)
CIMHOBOE KBaHTOBOE 4Kcio? UTO onpenensioT B aTOMe KBaHTOBbIE yuciia?

3. Uto Ha3bIBaeTCs DJICKTPOHHBIM O0JaKOM, aTOMHON opOuTansio? Kakyro
dbopmy umeer S-, p-, d- aToMHbIe OpOHUTATH?

4. Kaxue 3JIeKTPOHbBI Ha3bIBAIOTCS S-, P-, -, - aeKTpOHAME U KAKOBBI [T HUX

3Ha4YCHUA Op6I/ITaJ'IBHBIX KBAHTOBBIX YHCEI?



5. Kakue 3HaueHuss MOKET MPUHHMATh MArHUTHOE KBAHTOBOE YKCIO MpHU
opOuTambHOM KBaHTOBOM gucie: | = 2,3,4? CKOJBKO SHEPreTHICCKUX SUeeK
Ha JaHHBIX TOYPOBHAX?

6. CkompbkO M Kakue TMOAYPOBHH HUMEIOTCS Ha TPETHEM JHEPreTUYECKOM
ypoBHe? UeM OTINYar0TCs JIEKTPOHBI 3TUX TOTypPOBHEH?

7. Chopmynupyiite npunuun [laynu u, pyKOBOACTBYSICh MM, PAacCUUTAWUTE
MaKCHUMAaJIbHOE YUCJIO AIEKTPOHOB HA TPETHEM SHEPIe€THUYECKOM YPOBHE.

8. Kakum mnpuHIMIAM TIOMYUHSETCS paclpesiefieHhe dSJEKTPOHOB IO
HDHEPreTUYECKUM YPOBHSIM B MHOTORJEKTPOHHOM artome? B uem wux
CYIIHOCTB?

9. PykoBojactBysick mnpaBwioM ['yHaa, pacrnpeneianTe IO DHEPreTHYECKUM
sraeifkaM SIEKTPOHBI B CIIEAYIOIIMX COCTOAHMAX: a) 3p°; 6) 3d°.

10.B kakoii mocneAoBaTeNbHOCTH, corjacHo TmpaBwity KieukoBckoro,
MPOUCXOJUT 3alOJIHEHUE HJIEKTPOHAMHU SHEPreTUYECKUX  YPOBHEU W
IIOAYPOBHEN B MHOT'OJJIEKTPOHHBIX aTOMax?

11.Kaxkoii u3 momypoBHeW 3amosHsercs paHee: a) 4S wiau 3d? 6) Sp uam 4d?
OTBET MOTUBUPYHTE.

12.Kakoe MakCMMalbHOE KOJUYECTBO DJIEKTPOHOB MOXKET OBITH y aTOMOB Ha
MOCJIEAHEM U MPEANOCIEIHEM YHEPTETUUECKUX YPOBHSIX?

13.Kakue 13 mpuBEICHHBIX KBAHTOBBIX TIOTYPOBHEH SBJISIOTCS TOCTPOCHHBIMH,
a KaKhe¢ HEJIOCTPOCHHBIMU U TIOYEMY: 28t 1s?) 2p4, 3d®, 4f'°, 3d™, 6s!, 3d?,
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14.JlaliTe COBpEMEHHOE OMNpeAeJieHHe Mnepuoauyeckoro 3akona .M.
MenneneeBa 1 00bSICHUTE CTPYKTYPY MEPHUOTUUECKON CUCTEMBI.

15.CKo0JIbKO 3JEKTPOHOB HAXOJWUTCA HA BHEUIHEM HHEPreTUYECKOM YPOBHE
aTOMOB JJIEMEHTOB, CTOSIIIMX B HAadalie U B KOHIIE Kaxzaoro nepuonaa? Ha
KaKHUX MOAYPOBHSIX HAXOJSATCS 3TH 3JICKTPOHBI?

16./laiiTe onpeneneHne MOHITHI: «IIEPUOI», «TPYHIAy, KIOATPYIIa» ¢ TOUKH
3pEHHS CTPOCHHUS aTOMa.

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



18.Yem o0OycClOBI€HO HaJIWYUE TMOATPYNN B TMEPUOAUYECKON cucreme?
CKOJIBKO M KaKuX JJICKTPOHOB HAXOJIWUTCS Ha BHEITHEM HDHEPTETUYCCKOM
ypOBHE 3JIEMEHTOB: a) yriiepoja u tutana (1V); 6) mapranna u xmiopa (VII1)?
19.ITouemy nepBbIN IEPUOA COCTOUT JIUIIH U3 IBYX SJI€MEHTOB?

20.Ha xakue SJEKTpOHHBIE CEMEHCTBa JEJATCS SJIEMEHTHI MO 3arOJHEHUIO

DHEPreTUYECKUX MoaypoBHenH? KakuMm >71€MEHTOM HAUYMHAIOTCS, U KaKUM
3aKaHYUBAKOTCS IEPUOIBI?

21.CoctaBbTe DJIEKTPOHHO-CTPYKTYpHbIE  (DOPMYIJIBI aTOMOB YETBEPTOIO

Nepuo/ia; KaJIbIHs, CKaHIUA, XpoMa, JKelle3a, MBIIIbsIka, aprona. K kakomy
CEMEMCTBY 2JIEMEHTOB OHU OTHOCSITCS?

22. HazoBuTe 5JEMEHTHI, Y KOTOPBIX BAJCHTHBIE JJIEKTPOHBI OMHUCHIBAIOTCS

dopmymamu:  a) 4%, 4p*; 6) 5s%; B) 3d°, 4s’. B kakoM meproze, pyIe,

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

CaMbIM CUJIBHBIM OKHCIUTENIEM?

24. OObsAcHUTE, MOYEMYy pa3IMYMe B CBOMCTBAX XpomMa M CEphI, XJopa M
Maprafiia BEJMKO JIJIi HU3KUX CTENeHEH OKHUCICHHS M HE3HAYUTEIbHO IS
BBICIIINX?

25.Yto Ha3biBaeTcs okcuaoM? Ha kakue THUIIBI IeTISTCS OKCUIIBI?

26.Hamumure xumudeckue ¢opMynbl okcuaoB siementoB |l mepuona

NEPUOTNYCCKON  CUCTEMBI, YYHUTBIBas MaKCUMAJIbHYIO  BaJICHTHOCTh
aneMeHToB. HazoBure okcuapl.

27.Kakne n3 yka3aHHBIX HI)KE OKCHUOB SIBIISTIOTCSI OCHOBHBIMH, KUCJIOTHBIMU U

amporepubiMu? a) CrOs, Li,O, ZnO, Mn,0O;, P,0s, FeO, BeO; 6) CrO,
Cr,03, SiO,, BaO, PbO, B,0;, N,Os. CocraBbTe rpaduueckue GhopmyIibl
OTMEUYCHHBIX OKCHJIOB.

28.Hanummre (opMysbl OKCHIOB, KOTOPbIE MOTYT OBITh IOJYYEHBI MpPH

pasnokeHnn cepHoH, ¢GochOpHON, KPEMHUEBOW KHCIOT; THAPOKCHUIIOB:

meau (1) u xenesa (111); kapbonara kanbuus, pocdarta Maruus.



29.C KakuM# U3 TIEPEUUCIICHHBIX HUXE OKCHJIOB MOXKET B3aMMOICHCTBOBATH:
a) ruapokcuy Hatpus; 0) okcua kambmmsa. P,Os, BeO, KO, Al,O3 CO,,
Zn0O? HanummMre ypaBHEHUSI peaklUid 1 HA30BUTE MPOTYKTHI peaKIui.

30.C kakuM# W3 TIEPEUUCIICHHBIX HI)XKE OKCHIOB MOXET B3aWMOJCHCTBOBATH:
a) cepHas kuciora; 0) dochopusiii anruapuna. BeO, CrO;, MgO, Al,Og,
N,Os. Hanummre ypaBHeHUs: peakiuid 1 HA30BUTE MPOYKTHI pEaKIUil.

31.Kakue coemuHEHUs HA3BIBAIOTCA TUAPOKCHIAMH, W HA KaKWe THUIBI OHU
nensites? HpuBeauTe npuMepsl.

32.Kakue coenuHeHHUs Has3bIBaloTCA Kuciotamu? Ha kakue rpynmsl AemsTcs
KHUCJIOTHI: &) TIO COCTaBy; 0) Mo ocHOBHOCTU. [IpuBeanTe IpUMEpHI.

33.CocrtaBpTe (HOPMYJIBI KHUCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM OKCHJIAM:
SO;, Si0,, As,O5, P,Os, Cl,0;, CrO3, As,03, CO,. HazoBuTe 3TH KUCIOTHI,
YKaKUTE UX OCHOBHOCTh M COCTaBbTE rpadudeckue GopmMysibl 3TUX KUCIOT.

34 . Hanumure GopMyIibl ClAeAyIOMUX KUCIOT: a) KpEMHUEBOW; 0) a30THOM; B)
opToocopHO; T) OPTOMBILILIKOBOM; 1) XPOMOBOM; ) CEPOBOIOPOIHOM;
3) OpOMOBOJOPOAHON; M) XJOPHOM. YKaKUTE€ BO3MOMKHBIE KHCIIOTHBIC
OCTAaTKH COOTBETCTBYIOIIUX KHUCIIOT.

35.Hasosute annons! kuciot: a) HCOy, H,PO,, PO,>, PO5”; 6) SO,*, HSOy,
SO,”, CI'; B) S%, HS', HSO5', HPO,*; r) HSiO3, CO5*, Br, CrO,”; n) NOy,
NO,, HAsO,”, AsO,; x) Br, CH;COO", AlO;*, ZnO,”.

36.C kakuMHu U3 MEPEUMCIICHHBIX HIIKE BEIIECTB MOXET B3aWMOICHCTBOBATH
dochopnas kuciora: As,Os, BaCl,, H,SO,;, NaOH, H,O? Hamummure
ypaBHEHUS PEaKIUii ¥ HA30BUTE MPOTYKTHI PEAKITHH.

37.Yt0 Ha3pIBaE€TCSI OCHOBAHHWEM U YTO Takoe Ienods? [IpuBeaute nmpumMepsl.

38.HazoBure crnenyromue ocuoBanusi: Ca(OH),, CsOH, Cr(OH)s;, Pb(OH),; 0)
Al(OH);, TIOH, Sn(OH),;, Mn(OH),; B) CuOH, Fe(OH),, Fe(OH)s,

Mn(OH),. YkaxuTe HMX KHCIOTHOCTh M BO3MOXKHBIE OCHOBHBIE OCTAaTKH.

CocraBbsTe Tpaduyeckue GopMyJibl OTMEUEHHBIX OCHOBAHMIA.

39.Hanummre ¢opMyiibl OCHOBaHHUN, KOTOPBIM COOTBETCTBYIOT KAaTHOHBI: Q)

MgOH*, K*, Fe(OH)**, Cr**; 6) FeOH*, Cu*, BaOH"; B) Sn(OH),”",



SnOH*, Li*, CuOH*; r) Pb*", AI(OH),*, Au*; x) Fe(OH)*, Ba**, Pd(OH)s",
AIOH?",

40.Kakumu Crocod6aMu MOXHO MOJYYHUTh PACTBOPHMOE B BOJE OCHOBaHHE?
[IpuBeauTe ypaBHCHHS PEAKIIHH.

41 HanmuimmTe ypaBHCHUS pEaKIHii MOJYYeHHS HEPaCTBOPHMBIX B BOJIC
rugpokcuaoB aciicteueM KOH na comu: MQCl,, Aly(SOy4)s, Cr(NO3)s,

FeSO,, SnCl,; Kakme w3 mONyYEeHHBIX TUAPOKCHIIOB  SBISIOTCS

amdorepHbIMU?

42.lonuiute YPaBHEHUS CHEAYIOIIUX peaKuumn:
a) Cu(OH), + HNO;— 6) NaOH + SO, —
B) KOH + Al,O7— r) KOH + AI(OH); —

1) NaOH + NiSG~>
HazoBuTe NpoayKThl pEakLuu.
43.Kakue ruIpoKcHIbl Ha3bBaroTcsa am(poTepHbiMu? TIpuBequTe IpuMepsl.

44 Hanumwure ypaBHEHUS pPEAKUUH B3aMMOACIHCTBUS TUAPOKCHAA Kajdusl W
HNO3 c¢ amdorepubivu tuapokcumamu: a)Cr(OH)s; 6) Sn(OH),; B)
Pb(OH),.

Oo0pa3zen 3K3aMeHAIIMOHHOTO OMJIeTA

I'POSHEHCKHNH I'OCYJAPCTBEHHBIA HE®TSIHON
TEXHUYECKWHA YHUBEPCUTET
HNucTuTyT HepTH M rasza
BUJIET Nel
JucuuniuHa; «XUMHUD
CnenuaabHocts: 20.03.01 Cemecrp: |
1. Jlns aToma 3neMeHTa ¢ IopsAKoBbIM HOMepoM 20 yKa3aTh:
— mnosoxenue B Ileproguueckoit cucteMe 3IeMeHTOB (TIepuo, rpyIra,
MOATpyIIa);
— COCTaBHTH JEKTPOHHYIO U dJICKTPOHHO-TPAPUIECKYIO (hOPMYIIBI,
— OMpEeNeUTh CBOMCTBO (MeTaslI, HEMETaslI);
— Ha3BaTb BAJICHTHBIC DJICKTPOHBI;
— YyKa3zaThb BAQJIEHTHOCTb JTOT0 JJEMEHTa B HOPMaJIbHOM H
BO30Y>KJICHHOM COCTOSIHHH,
— YHCJIO MPOTOHOB, HEUTPOHOB, JIEKTPOHOB.



2. C KakuMH W3 TIEPEUMCIICHHBIX BEIIECTB MOXKET pearupoBaTh OKCHUJl KaJIbIIHS:
okcu Oapus, Boja, GocdopHas kuciaota, okcua xyuopa (VII), rugpokcun kamus,
HUTpAT UMHKA. 3alulIUTe YypaBHEHUS BO3MOXKHBIX pEaKIUil M HaMUIIUTE
TIPOAYKTHI pEeaKIIHA.

3. 3anuiuuTe ypaBHEHHS peakiuii B3aumojueicTBus amdoreproro Zn(OH),c
pacTBOpamMu a) THIPOKCH 1A HATPHsT; 0) COJISTHON KUCIIOTHI.

«

«YTBEPXIAO»
» 202 o 3as. kagheopoii I1.3. Mazcnaes

Bomnpocsl k py0exHo# aTTecTallUu:

II cemecTp

I pyGexnas arrecranus

1.

3anummTe ypaBHCHHS PEAKIIUi B MOJICKYJIIPHOM U HOHHO-MOJIEKYJIIPHOM
BUJIE, MPOTEKAIOIINX B BOJHBIX PACTBOPAX MEKIY CIICTYIOITIMHU
BemectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3),8) NaClO u HNO;.
CocTaBbTe MOJICKYJISIPHBIE YPAaBHEHHS PEaKIIUNA, KOTOPHIM COOTBETCTBYIOT

CJIEYIOIE NOHHO-MOJIEKYJIIPHbIE YPABHEHUS:

a) SO5” + 2H* = SO, + H,0
6) ZnOH" + H" = Zn** + H,0

Omnpenenute cpeay pacTBOPOB (Kucias, HeWTpaibHas, ocHoBHas) u pH (>7,
= 7, <7) caenyromux coneir: FeSO,, Na,SO3,Na,SO,4, FeSO;. Hammmmre
BO3MOYKHBI€ YPABHEHHUS PEAKLIMNA THIPOIN3A COJIEH.

CocTtaBbTe ypaBHEHHUS THUAPOIN3a, IPOUCXOMSNICTO TPH CMEIIMBAaHUU
pactBopoB K,S u CrCl;. Kaxngas w3 B3ATBIX COJICH THAPOJIM3YETCS
HEO0OpaTUMO J10 KOHIIAa C 00pa30BaHUEM COOTBETCTBYIOIIUX COJICH.

MoryT 1 TPOUCXOANTH OKMCIIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKITUN
Mexay ciaemyromumu BemectBamu: H,S u HI, H,S n H,SO3, Ho,SO3 1
HCIO,?

VYpaBHsiiTe peakiuio METOIOM 3JIEKTPOHHOTO OajaHca:



P + HIO; + H,0 — H3PO, + HI

7. 3amuImmMTe BO3MOXKHBIC YPaBHEHUS PEaklUid B3aUMOJICHCTBHUS METAJIOB: a)
Zn, 6) Cu B) Na, ¢ pactBopamu ciemnyromux Bemects H,O, NaOH, H,SO,
pazo6s HZSO4 KOHII> HCI1 HNO31 FeSO4

OO0pa3sen OniieTa Ha Py0eKHYI0 ATTECTALMIO

buser
1. 3anummTe ypaBHCHUS PEaKIUi B MOJICKYJIIPHOM U HOHHO-MOJICKYJIIPHOM
BHUJIC, MPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKIY CIICTYIOITHMHU
BemectBamu: a) HCl u NaOH 6) Na,S u Pb(NO3),8) NaClO u HNO3.
2. CocTaBbTe MOJICKY/ISIPHBIC YPAaBHCHUS PEAKIIUA, KOTOPHIM COOTBETCTBYIOT

CJIEYIOIIE HOHHO-MOJIEKYJIIPHbIE YPABHEHUS:

a) SO;% + 2H" = SO, + H,0

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

II pyOe:xknasi aTrecTanus:

1. 3anummTe ypaBHEHUS PEAKIIUN B MOJICKYJIIPHOM M HOHHO-MOJICKYJIIPHOM
BUJIE, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKITY CIECAYIONUMU
BertectBamu: a) HCl 1 NaOH 6) Na,S u Pb(NO3),8) NaClO u HNO3,

2. CocTaBbTe MOJICKYJISIPHBIC YPaBHEHUS PEAKIIUNA, KOTOPHIM COOTBETCTBYIOT

CJIEIYIOLME HOHHO-MOJIEKYJIIPHBIE YPABHEHHUS:

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

3. Onpenenute cpeay pacTBopoB (Kuciasi, HEUTpaabHas, ocHOBHas) U pH (>7,
= 7, <7) cnenyromux coneit: FeSO,, Na,SO3,Na,SO,4, FeSO;. Hamummre
BO3MOYKHBIE€ YPABHEHHUS PEAKLMUA THIPOIN3a COJIEH.

4. CocraBbT€ YypaBHEHHMS THUIPOJIN3a, MPOUCXOJAIIETO MPU CMEIIMBAHUU



pactBopoB K,S u CrCl;. Kaxnmas w3 B3STBIX COJel THIAPOIU3YETCS
HEOOPaTUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIUX COJICH.

5. MoryT 1 MpOUCXOIUTh OKUCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIINH
Mexy ciaeayromumu BemectBamu: H,S u HI, H,S n H,SO3, Ho,SOsm
HCIO,?

6. YpaBHSITE peakIiuio METOIOM 3JICKTPOHHOTO OaaHca:

P+ HIO; + H,O — H3PO, + HI

7. 3anumuTe BO3MOXKHBIC YPaBHEHHS PEaKIUi B3aWMOJCUCTBUS METAJIOB: a)
Zn, 6) Cu B) Na, ¢ pactBopamu ciemnyromux Bemects H,O, NaOH, H,SO,
pases H2S04 xom, HCI, HNO3, FeSO,.

Oo0Opa3zen OnJieTa Ha pyOeKHYIO ATTECTALUIO

buaer

1. Vkaxwure, kakue u3 ciaeayronux Bemect Cly, K,CrO4, HCIO, KMNO,,
MnSO,, B pacTBOpax mposBISIOT a) TOJIBKO OKUCIUTENbHBIE CBOICTBA 0)
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHYIO IBOUCTBEHHOCTh. OOOCHYHTE OTBET.

2. MoryT 11 MIpOUCXOINTh OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
Mexay caeayromumu BemecrBamu: Hy,S u HI, H,S m H,SO3, H,SO3 1
HCIO,?

3. YpaBHsiiTe peakinio METOI0M MIEKTPOHHOTO OaiaHca:

P+ HIO; + H,O — H3PO, + HI

Bonpocsl k 3xk3amMeny

1. Xumuyeckas TepMoauHaMuka. OCHOBHBIE TIOHATUS. DHEPreTUYECKUE
dh(DEKTH XUMUYECKUX peakiuid. BHYTpeHHSsT SHEprus W HHTAIBIHS.
OHTanbknus oOpa30oBaHUS BEIIECTBA. TepMOXMMHYECKUE 3aKOHBI U
YpaBHEHHS. ODHTPONUSA U €€ H3MEHEHHE NpPH XHUMHYECKUX IMpOIeccax.
VY ci10BusL cCaMOITPOU3BOJIBHOTO TPOTEKAHUS PEAKITUH.

2. XuMuueckas KUHETHKa M paBHOBecHe. ['OMOreHHbIe W TEeTEPOreHHbIC
nporeccbl. CKOpOCTh XUMHUYECKUX peakuuil. DakTophl, BIHSIONIAE HA

CKOPOCTb pe€aKuum. KaTaJII/I3aTOpBI u KaTaJIUTHYCCKUEC CHCTCMHI.



XUMHUYECKOE PABHOBECME B TOMOIEHHBIX W TIE€TEPOTr€HHBIX CHCTEMAX.
[Tpuanmn Jle-I1laTense.

PactBopel. O0mias xapakrepuctuka. Tunbsl nucrnepcHbIXx cucteMm. CrocoObl
BBIPOKEHHSI COCTaBa pacTBOpoB. PacTBopeHme kak (DU3UKO-XUMUYECKUN
poriecc. Paz0aBnennsie, KOHLICHTPUPOBAHHBIE, HEHACBIILICHHBIE,
HACBIICHHBIE W TIEPECHIIICHHBIE pacTBOpPbl. PacTBopuMOCTh. BnusHue
MPUPOABLI CBSI3M B BEIIECTBE W B PACTBOPUTENE HA PACTBOPUMOCTb.
PacTBOpBI HEANEKTPONUTOB. DIIEKTpoOJIUTHUECKAsA Auccouuanus. CUiabHbIE
U c1a0bIe 3JIEKTPOJIHTHI.

HonHble paBHOBecHs B pacTBopax. PacTtBopbl 21eKTponauToB. CUIIBHBIE H
ciabbie anekTpoiuthl. Crenenp aucconuanuu. KoHCTaHTa auccoIMaIiiu
(noHM3a1MM) KUCIOT U ocHOBaHui. KommiekcHbie coenunenust. [lopeaenue
KOMIUIEKCHBIX COCJUHEHUM B BOJHBIX pAacTBOpax. YCTOWYHUBOCTH
KOMILIEKCHBIX COEIMHEHUH B BOJIHBIX pacTBOpax. KoOHCTaHTa HECTOMKOCTH.
I'mppomm3 coneit. MonHoe npousBeneHne BoAbl. BogOpOaHBINM NOKA3ATENb.
OOMeHHBIE peakllud B BOJHBIX pacTBOpax. KuciIoTHO-OCHOBHBIE CBOMCTBA
COCIMHEHUN (TeopHus IJIEKTPOJUTHUECKON nuccoumanuu). [IpousseneHue
PacTBOPUMOCTH. Y CJIOBHUSI OCAXKIAEHUS U PACTBOPEHUS OCAJIKOB.
OKUCANTETBHO-BOCCTAHOBUTEIIbHBIC peaKkuuu. OkucnuTensb,
BOCCTAHOBUTENb, OKHUCJICHHUE, BOCCTAHOBJIECHHE. THUIBI OKUCIWUTEIBHO-
BOCCTAHOBUTEJIbHBIX IIPOLIECCOB: MEXKMOJIEKYJISIPHBIE,
BHYTPUMOJIEKYJIAPHBIC, JTUCTIPOTIOPLMOHUPOBAHHUE. CocraBienue
YPaBHEHUM  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUMHA  METOJaMH
AJIEKTPOHHOTO OanmaHca H TOJNypeakiuid (MOHHO-IJIEKTPOHHBIA METON).
BnusiHme  KUCIOTHOCTM  cpelbl  HAa  MOPOAYKThI  OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIX peakiuid. OlieHKa TePMOJUHAMHYECKON BO3MOKHOCTH
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MO CTAaHJAPTHBIM
AJIEKTPOIHBIM MOTEHIIMAIaM. PsaqHanpskeHniiMeTaioB.
DNEKTPOXUMHUYECKHUE TPOILECChl. [ allbBAaHUUYECKUN DSJIEMEHT, 3JIEKTPOJ,

AIEKTPOIHBIN (OKMCIUTETHLHO-BOCCTAHOBUTEIIHHBIN ) MMOTCHIINAI,



anekTpoaswkymas cuia (3]C) mporecca, cBsa3b ee ¢ sHeprueit ['mdoOca.
YpaBuenne Hepucra. Koppo3uss MeTamioB M CIUIABOB: XMMHYECKAs,
NeKTpoXuMuyeckas. BoaopomHas U KUCHIOpoAHAas — JCHOISPU3ALMU.
CrocoObl  3amUTBl OT KOPPO3HM. OJEKTPOJIU3 pPAcIIaBOB M BOJHBIX
pacTBOPOB 3IEKTPOIUTOB. 3aKoHbI Dapases.

8. OOuue cBoiicTBa METAJUIOB M HUX coeauHeHui. OOmas xapakTepUCTHKa
MeTaJI0B. MeTtaiudeckasi CBsI3b. 3aBUCUMOCTb CBOMCTB METAJJIOB OT UX
MOJIOKEHUsT B Tiepuoanyeckor cucreme snemeHtoB [[.M. Menneneena.
Haxoxnaenue metaioB B npupojae. Munepansl u pynbl. Kinaccuduxanus
MUHEpasioB.  [IpomplllisieHHBIE ~ CHOCOOBI  TMOJYYEHHS  METaJlIOB:
MAPOMETAJUTYPrU4eCKHiA, TUAPOMETAILTYPTUYECKUN,
ANEKTpOMETAITyprudeckuii. Du3ndyeckue UM  XUMUYECKHE  CBOMCTBA
MeTaJUIOB. VX OTHOILIIEHHE K HEMeTallaM, BOJE, IIeJo4aM, KHUCJIOTam,
CMecsIM  KUCIOT. H3MEHEeHHEe KHUCIOTHO-OCHOBHBIX, OKHCIUTEIBHO-

BOCCTAHOBUTEIBHEIX CBOMCTB BAXKHEUIIINX COCIUHEHNI METAJLIOB.

Oo0pa3zen 3k3aMeHAIIMOHHOI0 OUJIeTa

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

JAncuunimHa: «XHUMHA»

ConemnanbHocts: 20.03.01 Cemectp: 1|
1. HazoBuTte cieayoomme COeAMHEHUS, HAMUIINTE YPaBHEHUS TUCCOLUAIINH,
npuseaute rpaduueckue Gopmyiisl 3Trx coeauaeHuit Ni(NOs),, Mg(OH),,
RbOH, KHCO:s.

2. Hanwumure ypaBHEeHUS! BOBMOXHBIX PEAKIUNA B MOHHO-MOJIEKYJISIPHOM BH/IE:

RbOH + Ni(OH), —> KOH + Pb(NOs); —
CsOH +H,SO; — NaOH + N,Os —
3. MeTOI[OM QJICKTPOHHOI'O OajlaHca COCTaBBTE YpaBHCHHA OKHUCIIMTCIIbHO-
BOCCTAHOBHUTCIIBHBIX peaKHHﬁ:
Nal+NalO3;+H,S0,= I,+Na,SO,+H,0
Mn02+NaBi03+HN03: HMnO4+Bi(N03)3+NaN03+H20
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7.3. Texkymiuii KOHTPOJIb
3ajaHust 171 BBIOJHEHUS Ja00paTOPHBIX padboT

JlabopaTtopHas pabora Ne 1. [lomydyeHue u cBoCTBa OCHOBHBIX THAPOKCHJIOB.
JlaGoparopHas padota Ne 2. Ilonmydenue u CBOMCTBA aM(pOTEPHBIX
TUAPOKCUIOB.
JlabopaTtopHas pabora Ne 3. XuMuueckre CBOMCTBO KUCIIOT.
JlaGoparopHnas padota Ne 4. [lomydeHue u CBOMCTBA CPETHUX COJIEH.
JlabopaTtopHas pabora Ne 5. MloHHO-MOJIEKYJISIpHOE YpaBHEHHE.

JlaGoparopHas pa6ota Ne 6.  IlosmydyeHue u CBOMCTBAa OCHOBHBIX COJIEH



7.4. Onucanue nokasaresjeil 1 KpuTepueB OLCHUBAHUS KOMIICTEHIIMI HA PAa3JIMYHBIX dTanax ux GopMupoBaHus,

OIMHUCaHHuEe NIKAJbI ONCHUBAHUIA.

(xopoo)

(OTJIM4YHO)

Taoauua 6
[Inanupyemble pe3yJibTaThl Kpurepun oneHHBaHNsl Pe3yJbLTATOB 00YUeHHs HaumenoBauue
OCBOEHHSI KOMNIETEHIMH meHee 41 0a/1J10B 41-60 o6a10B
(Hey10B1€TBOPUTE b |(YA0OBJIETBOPUTED OLEHOHOTO
H0) H0) 61-80 6a110B 81-100 6ay10B
cpeacTBa

HpO(beCCI/IOHaHBHLIX 3aJa4

I1K-2 Crocoben IIPUHHUMATDL YUACTHUC B NHIKCHCPHBIX pa3pa60TKax CpCAHCTO YPOBHA CIIOKHOCTH B COCTABC KOJUUICKTHBA.
[TK-10 ciocoOHOCTH MCII0JIH30BaTh 3aKOHBI MCTOAbI MAaTEMATUKH, CCTCCTBCHHBIX, TYMAHHUTAPHBIX 1 DKOHOMUYCCKHX HAYK ITPU PCUHICHUHN

HayK IIpU PELICHUU
Mpo¢eCCHOHANIBHBIX 3a]1aY;

3HaTb: - 3HaeT noaxoAsl u | PparMeHTapHbIe Henonnele CcdopmupoBannsie | ChopMupoBaHH
METO/IbI pellieHus 3HAHUS 3HaHUSA , HO coJiepKallue | ble
npoecCHOHANIBHBIX ~ 3alay  C OTJIeJIbHBIE
[IOMOIILI0 METOJOB W  3aKOHOB npoGesbl 3Hanus | CMCTCMATHHCCKIE
MaTEMaTHKH, €CTECTBEHHBIX,
3HaHUS
TYMaHUTapHbIX U SKOHOMUYECKHUX
HayK;
YMeTb: - yMeeT UCIOJIb30BaTh Yactuunsle ymenus | Hemonnsie Ymenus nonusie, | ChopmupoBaHH
METOJIbl MATEMATUKH, €CTECTBEHHBIX, YMCHUA AOIyCKAIOTCA bIC
I'YMaHUTapHBIX U YKOHOMUYECKUX Hebob e YMEHUS
OIIMOKH

bunersr Ha
aTTECTAIHIO
bunerst Ha 2 pyOexHyIO
aTTeCTAIHIO

Bonpocsl k 1abopaTopHbIM
3aHATUSIM

Temsl pedepaToB

1 pyOexHyto




Baaners: - BlaseeT MeETOIAMH
peuieHuss  3amady = B 00JacTu
TexHochepHOi Oe30MacHOCTH ¢
MOMOIIBI0 3aKOHOB M METOJ/IOB
MaTeMaTHKH, €CTECTBEHHBIX,
TYMaHUTAPHBIX U SKOHOMHUYECKUX

HayK.

YacTHYHOE BlIaJCHUE
HaBBIKAMH

Hecucrematuueck
0€ IIPUMEHEHUE
HaBBIKOB

B
CHUCTEMATHYECKOM
IPUMEHEHHUU
HAaBBIKOB
JIOITYCKAKTCS
poOeIbI

VYcnemHoe u
CHCTEMATHYECKOE
MIPUMCHCHHE
HaBBIKOB




8. OcobeHHOCTH peaqn3anuu JUCHUUILUIUHBI 1J151 MHBAJIU/I0B U JIUIL €

OTpaHUYC€HHBIMHA BO3MOKHOCTAMU 310POBbA

JUIst OoCylmIecTBIEHUs MNPOUEAYp TEKYLIEro KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOUYHON aTTeCTaluu OO0ydJaromuxcsi co3daHbl (POHIBI  OIIEHOYHBIX
CPEIICTB, aJalTUPOBAaHHBIE JJII MHBAIMAOB M JHI[ C OrPAaHUYECHHBIMU
BO3MOXKHOCTSIMH  37IOPOBbSI M TIO3BOJISIIOIINAE OICHUTH JIOCTHXKEHUE MU
3aIJIAaHMPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMe pe3yJbTaTOB
oOy4eHHsI W YpOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIICTCHIIUN, 3asBJICHHBIX B
oOpazoBaTenbHOM mnporpamme. dopma MPOBENCHUS TEKYIIEW aTTecTaluu i
CTYJICHTOB-UHBAJUJOB  YCTaHaBIMBAE€TCA C  Y4YETOM  HHIUBUYAIbHBIX
NCUXO0(PU3NYECKUX O0COOCHHOCTEN (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpPE, B (QopMe TecTHpoBaHuid U T.1.). [lpum TecTtupoBaHUU ISt
CIa0OBUIAIINX CTYACHTOB HCIONB3YIOTCA (DOHIBI OIEHOYHBIX CPEACTB C
YKpyIHEeHHbIM TIpudToM. Ha »5sK3amMeH mnpuriamaercs COMPOBOXKIAOIINM,
KOTOpBIM  OOecrneunBaeT TEXHMUYECKOE COINPOBOXAECHHE CTyAeHTy. llpu
HEOOXOJAMMOCTU CTYAEHTY-WUHBAJIUY TPENOCTABISAETCA IONOJHUTEIBLHOE BpeMs
JUISi TOJATOTOBKM OTBeTa Ha »Jk3ameHe (win 3adere). OOygarommecs ¢
OTPAaHUYCHHBIMA BO3MOKHOCTSMH  3JI0POBbSI U OOYYAIOIIMECS HMHBAJIUIBI
00€ecreynBalOTCsl MEYATHBIMUA M AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpCAMU
(mporpaMmbl, y4eOHbBIE TTOCOOUS NI CAMOCTOSATEIBLHON paboThl U T.1.) B popMmax,

AJAIITUPOBAHHBIX K OTPAHUYCHUAM UX 300POBbA 1 BOCIIPpUATHUA I/IH(l)OpMaI_[I/II/IZ

1) Uil UHBAJIMJIOB W JIMI[ C OTPAaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBbBS IO
3pPEeHHUIO:

- IS CJIETBIX: 3aJIaHUs JJIs BBIMOJHEHUS HA CEMUHApaxX M MPaKTHYECKHX
3aHATHSIX OGOPMIISIIOTCSL pelibepHO-ToueuHbIM IMmpudToM bpaiinsg wim B BHIE
DIIGKTPOHHOTO  JIOKYMEHTa, JOCTYITHOTO C TIOMOIIbI0 KOMIIbIOTEpa CO
CIEIUAN3UPOBAHHBIM ~ TPOTPAMMHBIM ~ OOECIIEYCHUEM JUISl  CJIETBIX, JIHOO
3aYNTHIBAIOTCS ACCHCTCHTOM; IMCHMCHHBIC 3aJIaHWS BBITONHSIOTCS Ha Oymare

penbedHO-TOUeUHbIM  mpudTOM  bpailins wuiaMm  HAa  KOMIBIOTEpPE  CO



CHELMATU3UPOBAHHBIM ~ MPOTPAMMHBIM ~ OO€CeueHUuEeM JUIsl  ClemlblX  JH00
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; OOYYAIOIIMMCS JUIsl BBINOJIHEHUS 3aJaHusl IpHU
HEOOXOMMOCTU TPEAOCTABISIETCSI KOMIUIEKT MUCbMEHHBIX NPUHAUIEKHOCTEH U
Oymara sl mucbMa penbeQHO-TOUCHYHBIM IpupTOM bpaiinsg, KOMObIOTEP €O

CIICIIUAJIM3NPOBAHHBIM IIPOTPaMMHbBIM obOecreueHuEM JJIA CIICTIBIX

- I cJa00BUASIIMX: 00ECIeYMBACTCS WHIMBUAYAIbHOE PaBHOMEPHOE
ocsenieHue He MeHee 300 JrokC; 0Oy4aroluMCs 7Sl BBIIIOJIHEHUS 3aJaHus MpU
HEOOXOMMOCTH MPEJOCTABISIETCS YBEJIMYMBAIOLIEE YCTPOICTBO; BO3MOKHO
TaK)K€ HMCIOJIb30BaHUE COOCTBEHHBIX YBEIMUYMBAIOIIUX YCTPOWCTB; 3aJaHUs IS

BBITIOJIHEHUS 3aJaHUN 0POPMIISIOTCS YBEIMYSHHBIM HIPUPTOM;

2) 11 MHBAJIUJOB U JIMIl C OTPaHUYCHHBIMH BO3MOKHOCTSMH 3/I0POBbs IO

CJIyXy:

- MJIA  TJAYXHX H  cIa00cablIamux: 00eCreyuBaeTcsl  Haaudyue
3BYKOYCHJIMBAIOIIEH arnmnapaTypbl KOJIJIEKTUBHOT'O MMOJIL30BaHMUS, npu
HEOOXOIMMOCTH o0yyaromumcs MPE0CTaBISACTCS 3BYKOYCHUJIMBAIOIIAs
amnmaparypa HMHIMBUAYaJIbHOTO  TOJIb30BAHUS;  MPEIOCTaBISIIOTCS  YCIYTH

CYpJIONIEPEBOTUNKA;

- ISl CJIeNMOTJIYXHUX JIONyCKAaeTCs MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO
ycnyrd — THGIOCYpAONEpEeBOAYMKAa  (MIOMUMO  TPEOOBaHWM,  BBITOJHSICMBIX

COOTBCTCTBCHHO JId CJICIIBIX U FJ'IYXI/IX);

3) JUIA JIMI C TSDKEIBIMH HApyIICHUSMH PEYM, TIYXHUX, CIa0OCIBIIIAIINX
JCKIIMK W CEMHHApbl, MPOBOAMMBIC B YCTHOW (Qopme, MpPOBOAATCS B
MUChbMEHHOHU (popMme;

4) Uil MHBAJIUAOB M JIMII C OIPAaHUYCHHBIMH BO3MOXHOCTSAMHU 370POBbS,
HMEIOINX HAPYIIEeHUsI OMOPHO-IBUIATEILHOTO annapara:

- IS JIAIl ¢ HapyHOICHUSMH  OIIOPHO-JBHWTaTEIIBHOTO  armapara,
HAPYIICHUSIMH JIBUTATEIbHBIX (YHKIUH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM

BCPXHHUX KOHEUHOCTEM: MHUCHhbMEHHBIC 3aJaHKsd BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO



CHELMATU3UPOBAHHBIM TPOTPAMMHBIM OOECIIEUEHUEM WM HATUKTOBBIBAIOTCS
ACCUCTEHTY; BBIIIOJIHEHHE 3a/laHUN (TECTOB, KOHTPOJBHBIX PaboT), MPOBOJIMMBIE B
NUCBMEHHOU (opme, NpoBOAATCS B YCTHOM (opme IyTeM orpoca, Oecenpl ¢

oOydJaroIImcs.



9. YueOHO-MeTOAUYECKOE U HH(POPMAIHOHHOE o0ecTieYeHUe I CHMIJIMHbI

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

oO111ei 1 HEOPraHUYECKOU XUMHUH | T.]I.

9.1. Jlutepatypa

1. boatpomerok B.B. OO6mas xumus [DaeKkTpoHHBIM pecypc]: ydeOHoe mocodue/
Bonrpomerok B.B.— DOnekTpoH. TekcToBble naHHble.— MuHck: Bpimiimas mkona,
2012— 624 c.— Pexum pgoctyma: http://www.iprbookshop.ru/20236.html.— 3bC
«IPRbooks»

2. bontpomerok B.B. OOmiast xumus [OneKTpoHHBIM pecypc|: mocodue aisi MOArOTOBKU K
LEHTPAJIM30BaHHOMY TecTUpoBaHuio/ boarpomerok B.B.— DieKkTpoH. TeKCTOBbIE
nmanaeie.—  Munack:  TerpaCucremc, 2012.— 191 c¢— Pexum jgocryma:
http://www.iprbookshop.ru/28157.html.— 3BbC «IPRbooks»

3. AmnapueB A.W. O6mas xumust. COOpHUK 3aJaHu ¢ IPUMEPAMHU PEIIeHUH [ DIEKTPOHHBIH
pecypc]: yueOHoe mocobue/ AmapHeB A.M., Adonuna JL.U.— DnekTpoH. TEKCTOBBIC
nanable—  HoBocubupck:  HoBocwOupckwii  TOCYHApCTBEHHBIM  TEXHHYECKUH
YHHUBEPCUTET, 2013.— 119 c— Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/44673.html.— 5BC «IPRbooks»

4. AbGpambrueBa H.JL. Tlpaktukym mo oOmieil xumuu [DIEKTpOHHBIN pecypc]: yueOHoe
nocobue/ AOGpamerueBa H.JL, AsmeBa JL.M., Apxanrensckas O.B.— DnektpoH.
TEKCTOBbIC JaHHble.— MockBa: MOCKOBCKUH TOCYJIapCTBCHHBIH YHHUBEPCUTET HWMEHH
M.B. JlomoHOCOBa, 2005.— 336 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/13106.html.— 5BC «IPRbooks»

JJIEKTPOHHBIC 1 HHTEPHET-PECypPChl

1. Basa tepMoauHaMHUeCKHX AaHHBIX — http://webbook.nist.gov/chemistry/;

2. ba3za TepMoauHaMUYECKHX KOHCTAHT YHCTHIX BEIIECTB —
http://cea.grc.nasa.gov/;

3. TepmoamHaMHYECKHE CBOMCTBA WHANBUIYAbHBIX BemecTB. CIpaBOYHOE

m3nanue /B.I1. I'mymiko (OTBETCTBEHHBIN pelakTop) —
http://www.chem.msu.su/rus/tsiv/;

4. CaiT, COIep>XKUT HECKOJIbKO 0a3 TaHHBIX (Pa30BBIX JUATPAMM —
http://www.crct.polymtl.ca/fact/documentation/ —

5. Taomama M. Menneneesa http:/Awwv.webelements.com

9.2. Meroanveckue yKa3aHHsl IO OCBOCHUIO TUCIIMIUTAHBI « X UMHUSD
(cm.IIpunoxkenue)



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.MaTepuajJbHO-TeXHUYECKOEe o0ecneyeHne U CIUTTUHbI

10.1. B ydeOGHOM mporiecce Il OCBOCHHUS JAUCIUILIMHBI HCIOJB3YIOTCS
CJIETYIONTUE TEXHUUECKHUE CPEICTRA:

-XHUMHYECKas JIa00paToOpHsl, XUMUUECKHE PEaKTHBBI,

-KOMIIBIOTEPHOE M MYJIBTHMEANIHOE 000pymoBaHHe (Ha JIEKIMAX, IS
CaMOKOHTPOJISI 3HAHUM CTYJEHTOB, JUIsl 00ECIICUEHUS CTYACHTOB METOIUICCKIMHU
PEKOMEHJIAIUSIMHE B 3JICKTPOHHOU Gopme);

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

[IporpamMmoi TUCHUIUIMHBI MPETYCMOTPEHO MCIOJIB30BAHUE COBPEMEHHBIX

IIPOrpaMMHBIX KOMILJIEKCOB U TEXHOJOTUM 11t 00padoTku pe3ynbratoB HUPC.

11. JlonosiHeHust M U3MEHEHUs B padoyeil MporpaMMe Ha Y4eOHbIH roJ

JlomoiHEeHUsT U U3MEHEHHUsT B pabodue MporpaMMbl BHOCATCS €KETOJJHO
nepeJ HavyajloM HOBOro ydeOHoro rojga mno ¢opme. WM3MeHeHUsT OMKHBI

O(IJOPMJIHTI)CH AOKYMCHTAJIbHO U BHOCATCA BO BCC YUTCHHBIC OK3CMILIAPLI.



Ipuioxenue

1. MeToauueckue yKa3aHusi 1Js1 00y4arOIIUXcs MO MJIAHUPOBAHUIO U
OpPraHu3alnuu BpeMeHH, He00OX0AMMOT 0 /1JIs1 OCBOEHHS U CIUNJINHBI.

W3ydyeHnne peKoMEHAyeTcss HadaTh C O3HakKOMJICHHS C pabodeid
IporpaMMoOi  JUCHMIUIAHBI, €€ CTPYKTypOH U COJEp)KaHUEM pa3feiioB
(Momyneit), QOHIOM OIICHOYHBIX CPEJCTB, O3HAKOMHUTHCS C  Yy4ueOHO-
METOAMYECKUM U MH(GOPMAITMOHHBIM 00€CTICUCHUEM TUCIIUTIITNHBI.

]_II/ICHHHJII/IHa «XUMHSA» COCTOUT W3 7 CBS3aHHBIX MCIKIAY co0010 TCM,
O6CCHC‘IHB&IOHII/IX IMOCJICAOBATCIIbHOC N3YUCHUC MAaTCpHalia.

OOydeHre MO NUCHUIUIMHE «XUMHS» OCYIICCTBIISCTCS B CICHYIOIINX
dopmax:

1. AyauTtopHbie 3aHATHs (JISKIHMH, JTAOOPATOPHbIE).

2. CamocTosiTenpHass paboTa CTyaeHTa (MOJATOTOBKA K  JICKIHSM,
naboparopHbeIM/pedeparaM, 1 UHBIM (popMaM MUCHMEHHBIX pabOT, BHIIIOJHECHUE
aHajM3a KeWcoB, MHANBUyaJIbHAsI KOHCYJIBbTAIMS C TIperogaBaTesieM).

3. MHTepakTHBHBIC (OPMBI TIPOBEACHUS 3aHATHN (KOJUIOKBHUYM, JICKIIHSI-
JUCKYCCUsl, TPYIIIIOBOE pelIeHne Kekca U 1p.hopMbl).

Y4eOHBIE MaTepuan CTPYKTYPHPOBAaH W  HM3YyYCHHUE JIUCIUTIINHBI

MIPOU3BOJIUTCS BTEMATUYECKOU TociieioBaTesibHOCTH. KaxkioMy j1abopaTopHOMY

3aHATHIO U CAMOCTOATEIBHOMY M3YYEHHMIO MaTepralia IpeAlecTBYeT JEKIUs 110
naHHOM Teme. OOyuyaroluecs CaMOCTOSITENIbHO MPOBOJAT IPEIBAPUTEIBHYIO
IIOATOTOBKY K 3aHATUIO, NPUHUMAIOT AKTMBHOE M TBOPYECKOE YyYacTUE B
OOCY>KJIEHMM TEOPETHUECKUX BOIPOCOB, pa3dope NpOOJEMHBIX CUTyallUd H
MOMCKOB MyTell MX pemieHus. MHorue npoOsiemsbl, u3ydaemble B Kypce, HOCST
TUCKYCCUOHHBIM XapakTep, YTO MNPEANOJaracT HHTEPAKTUBHBIN XapakTep
ITPOBEJCHHUS 3aHATUN HA KOHKPETHBIX TPUMEpPax.

Onucanue NocieI0BaTeIbHOCTH JEUCTBUN 00y4aroerocs:

[Ipu n3yueHuun Kypca ciieyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh
MaTepuay, U3JIaraéMbld HA AyJAUTOPHBIX 3aHATHAX. (g ero moHumaHus u
KAQYECTBEHHOIO YCBOCHUSI PEKOMEHIYETCS CIIEAYIOIIAs IMOCIEI0BATEIbHOCTh
JICUCTBUU:

1. Tlocne oxoH4YaHUsi y4e€OHBIX 3aHSATHM JIS 3aKpeIUICHUs MaTepuasa
IPOCMOTPETh U 00yMaTh TEKCT JIEKIMH, MPOCITYIIAHHOM CEro/iHs, pa3o0parhb
paccMoTpennbie npuMepsl (10 — 15 munyT).

2. [Ipy moAroTroBke K JEKIUH CIEAYIOLWIEro JHS TOBTOPUTH TEKCT
npeabLAylen JIeKIUU, NoayMaTh O TOM, Kakas MOXET ObITh CIeAylollas TeMa



(10 - 15 munyT).

3. B Teuenue Henmenu BBIOpaTh BpeMs Il pabOTHI C JIUTEpATypoll B OMOIMOTEKE
(mo luacy).

4. Ilpy MOATOTOBKE K JIa0OPATOPHOMY 3aHSTHUIO TTOBTOPUTH OCHOBHBIC TIOHSATHS TIO
TEME, U3Y4UTh TpUMeEphl. Pelmas KOHKPETHYIO CHUTYallHio, - TPeIBaApUTEIHHO
MIOHATH, KAKOW TEOPETUYECKHUI MaTepHall Hy)KHO HCI0JIb30BaTh. HameTuTh miaH
pelIeHus1, TorpoOoBaTh Ha €ro0 OCHOBE PEUIUTh JIaOopaTOpHBIE PaOOTHI.

2. MeToauyeckne yKa3aHusi 1Mo padore oO0ydaloumuxcss BO BpeMs
NMPOBeACHUS JCKIUM.

Jlekupun farOT  OOYYAOIMIMMCS CHCTEMATH3UPOBAHHBIE 3HAHUSA 110
JUCLUIUIMHE, KOHIIEHTPUPYIOT UX BHUMAaHUE Ha HauOOJIee CIOXKHBIX U BAKHBIX
Bonpocax. Jlekuuu OOBIYHO M35IaratoTcsi B TPAAULMOHHOM WIH B IPOOJIEMHOM
ctiie. s CTyZeHTOB B OOJBIIMHCTBE CIy4yaeB B MPOOJIEMHOM CTHUIIE.
[IpoGneMHbI CTUIL TMO3BOJSET CTUMYJIUPOBATH AKTUBHYIO IMO3HABATEIBHYIO
NEeATENBHOCTh OOYYalOIMXCS M WX HMHTEpeC K AUCHUIUIMHE, (OPMUPOBATH
TBOPYECKOE MBILIUICHHE, MPUOErarb K MPOTUBOIOCTABICHUSM M CpPAaBHEHMSIM,
nenarb  000OIIEHMWS, AaKTUBHU3UPOBATH BHHUMAaHUE OOYYaIOIIUXCA IYyTEM
MTOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB, MOOLIPSATH AUCKYCCHIO.

Bo BpCM:I JICKIIMOHHBIX 3aHATUMN PEKOMCHAOYCTCA BECTHU
KOHCIICKTUPOBAHHC y‘IC6HOFO Marcpuajia, 06pa1uaTL BHUMAaHUC Ha
(bOpMy.]'II/IpOBKI/I N KaTCropuu, PaCKpbIBAIOINHUC CYThb TOI'O HJIM HMHOI'O ABJICHUA,
HJIA IIPOLCCCOB, BBIBOABI U IIPAKTHUYCCKUC PCKOMCHAAIINH.

KoHcmekT neKkuu aydine moapasaeisaTh Ha MyHKThI, COOMIoAas KPacHYIO
CTPOKY. DTOMYy B OOJIBIION CTeneHHu OyAyT CrocoOCTBOBATH BOIPOCHI IIaHa
JIEKIINH, TPEJIoKEHHbIe TpernojaBarensM. Crenyer oOpamniaTh BHUMaHHE Ha
aKIICHTHI, BEIBOJIbI, KOTOPHBIE JIENIaeT MPErno/iaBaTelib, OTMe4asi Hanbosiee BayKHbIC
MOMEHTHI B JICKIIMOHHOM MaTepuaje 3aMeYaHUsIMU «BaXHO», «XOPOIIO
3alIOMHHATH» U T.M. MOXHO JeiaTh 3TO M C MOMOIIBIO Pa3HOIIBETHBIX MapKEPOB
WM PyYeK, MOTICPKUBAS TEPMUHBI U ONIPEICTICHUS.

[Henmecoobpa3zHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAILCHUH,
ab0peBuatyp u cumBojoB. OMHAKO TpU JaNbHEWIEH paboTe ¢ KOHCIEKTOM
CUMBOJIBI JIy4Ille 3aMEHUTH OOBIYHBIMH CJIOBAaMHU I OBICTPOTO 3PHUTEIBHOTO
BOCIIPHSTHS TEKCTA.

Pabortas HaJ KOHCIIEKTOM JIEKIIMH, HCOOXOUMO MCIOIB30BaTh HE TOJIBKO
OCHOBHYIO JIUTEpPATypy, HO H Ty JUTEPATypy, KOTOPYIO HOMOJHUTEIBHO
pPEeKOMEHI0BaJ MpernojiaBaTenb. VIMEHHO Takasi cepbe3Has, KpOIoT/IuBas padoTa



C JICKOMOHHBIM MAaTcpuaJIOM IIO3BOJIUT FJ'IY6OKO OBJIaACTb TCOPCTHUYCCKHUM
MaTCpUAIIOM.

TemaTuka nexkuuii jaercst B pabodeil mporpaMMe JUCHUTIINHBIL.

3. MeTozmquKne YRa3daHust Oﬁy‘laIOHII/IMCH mo mnoaroroBxke K
J'IaﬁOpaTOpHLIM 3aHATHUAM.

Ha 7naGopaTopHbBIX 3aHATUSX TPUBETCTBYETCS AaKTUBHOE Y4YacTHE B
OOCY>KJICHMH KOHKPETHBIX CHUTYyallud, CHOCOOHOCTh Ha OCHOBE MOJYYCHHBIX
3HaHUU HaXOoAWTh Hambosee 3((EeKTUBHBIC PEHICHHS MOCTABICHHBIX MPOOIEM,
yMETh HaXOJIUTh MOJIC3HBIN JOMOTHUTEIbHBII MaTepUal M0 TEMATUKE 3aHATHI.

CryneHTy  peKOMEHJyeTcs  cleayrouias  cXemMa  MOJATOTOBKH K
CEMHUHAPCKOMY 3aHATHIO:

1. O3HaKOMJIEHHE C IUIAHOM JIaDOpaTOPHOIO  3aHSATHS, KOTOPBIN
OTPaXaeT COJAEpKAHUE MPEHJIOKEHHOU TEMBI;

2. IIpopaboTaTh KOHCIIEKT JIEKIIUN;

3. IIpounTats mureparypy.

B mnpomecce mnOAroTOBKM K MPAaKTUYECKUM 3aHATHSAM, HEOOXOIAMMO

O6paTHTI) 0c000¢ BHIMaHUE Ha CaMOCTOSITEILHOE HN3YyUCHUC peKOMeHHOBaHHOﬁ
JIUTCPATYPBHBI. HpI/I BCEH IOJIHOTE KOHCIICKTUPOBAHHUA JICKIUHU B HEW HEBO3MOXKHO

W3JI0)KUTh BECh MaTepuall M3-3a JIMMUTA ayJuTOPHBIX dYacoB. I[losTomy
caMOCTOsITeJIbHasE paboTa ¢ y4eOHUKaMHU, Y4EOHBIMU TOCOOHSMH, HAYYHOM,
CIIPABOYHOM JIUTEPATYpOH, MaTEpUaliaMy MEPUOIMUYECKUX U3TaHui u MHTepHeTa
aBisieTcsi HaubOosnee AS(P(PEKTUBHBIM METOJIOM TIOJYUYEHHUS JOTOJTHUTEIHHBIX
3HAHUW, TIO03BOJISIET 3HAYMUTENIBHO AKTUBU3UPOBATH IMPOILECC  OBJIAJACHUS
uHpopmalmet, crnocoOCTByeT OoJjiee TIIyOOKOMY YCBOCHHMIO H3y4aeMOTO
MaTtepuana, GOpMUpPYET y CTYJCHTOB OTHOIIEHUE K KOHKpEeTHON mpobieme. Bee
HOBBIE MOHSTHS 110 U3y4aeMOil TeMe HeOOXOAMMO BBIYUUTh HAU3YCTh U BHECTU B
IJI0CCapUid, KOTOPBIH 11e71eCO00pa3HO BECTH C CAMOI'0 Havajla U3y4eHus Kypca;

4. OTBETUTH Ha BOIMPOCHI TJIaHa Ja00PATOPHOTO 3aHATHUS;

5. BEINOJHUTE JJOMAaIIIHEE 3a/IaHUE;

6. [Ipu 3aTpynHeHUsAX cHOPMYIUPOBATH BOMPOCHI K MPENoAaBaTelto.
PesynbTaT Takoi pabOThl JOJDKEH MPOSBUTHCS B CIOCOOHOCTU CTYJEHTA

CBOOOJTHO OTBETUTHh HA TEOPETHUYECKHE BOIPOCHI MPAKTUKYMa, BBICTYNATh H
y4acTBOBaTh B KOJUIGKTUBHOM OOCYKIIGHUHM BOTPOCOB H3y4aeMOW TEMBbI,
NPABWIHHO BBINOJHATh MPAKTHUYECKUE 3aJaHUs W WHbBIC 3aJaHus, KOTOpPHIE
narTcs B (DOHJIE OIEHOYHBIX CPEJCTB TUCITUILIMHBI.



4. MeToauyeckne YyKazaHUs OO0y4YalIIMMCH 10 OPraHM3ALMHU
CaAaMOCTOATEJILHOM Pa0dOThI.

[enp opranu3anuu caMOCTOATEIbHONW PAOOTHI MO JUCITUILIUHE « XUMHUSD) -
3TO YINIyOJIEHWE M paclIMpeHue 3HaHUM B oOJacTh XWUMHUHU; (OPMHUPOBAHUE
HAaBbIKA U MHTEpECAa K CAMOCTOATEIbHON NIO3HABATEIBHOM IESTEIBHOCTH.

CamocTosTenbHass padota 00ydaroIUXCsl SIBISIETCS BA)KHEHIIMM BHUJIOM
OCBOCHMSI COAEP/KAHNS TUCHUTUIMHBIL, IIOATOTOBKH K IIPAKTUYECKUM 3aHATHAM U K
KOHTPOJIbHON pabote. Crofa *e OTHOCSTCS U CaMOCTOSITENbHOE YIIyOJeHHOe
U3ydyeHue TeM JaucuuIuIMHbl. CaMocTosiTeNnbHass paboTa MpeAcTaBisieT CcOOOM
MTOCTOSIHHO JCHCTBYIOIIYIO CHCTEMY, OCHOBY 0Opa3oBaTElIbHOIO Ipolecca
HOCHUT HCCJIEIOBATEIbCKUIM XapaKTep, YTO MOCIYXUT B OyIyIIeM OCHOBaHUEM
JUISl HAIMCAHMS BBIMYCKHOW KBaJIM(PUKALMOHHON palbOThl, MNPAKTUYECKOTO
IPUMEHEHUS NIOJyYECHHBIX 3HAHUU.

Opranuszanusi caMOCTOSITEIbBHOM pabOThl O0Yy4YaroIIMUXCS OPUEHTHPYETCS
Ha aKTUBHBIE METOJbl OBJIQJICHUS 3HAHUSMH, pa3BUTHE TBOPUYECKHUX
CIIOCOOHOCTEMH, Mepexo/i OT MOTOYHOTO K MHAUBUIYATU3UPOBAHHOMY O0YUEHHUIO,
C YU4€TOM MOTPEOHOCTEH U BOBMOXKHOCTEH JIMYHOCTH.

[IpaBuibHass opraHu3alusi CaMOCTOSITENIBHBIX YYE€OHBIX 3aHATUH, HUX
CUCTEMAaTUYHOCTh,  Li€JIeCOO0pa3HOe  IUIAaHUPOBAaHHME paboyero  BpeMEHH
MO3BOJIIET CTYyJEHTaM pa3BUBAaThb YMEHUS W HaBbIKK B YCBOCHMH W
CUCTeMAaTHU3allui NpUOOpETaeMbIX 3HAHHWM, OOecrneunBaTh BBICOKHI YpPOBEHb
yCIIEBa€MOCTH B  TMEpPUOJ OOYyYEeHHS, TMOJYYUTh HABBIKM TOBBIIICHUSA
MPO(ECCUOHAIBHOTO YPOBHSI.

[ToaroToBKa K MPAaKTUYECKOMY 3aHATHIO BKJIIOYAET, KpOME MPOpabOTKH
KOHCIIEKTa M TIPE3CHTAIlUN JICKIIMH, TIOUCK JINTepaTyphl (M0 peKOMEHI0BAaHHBIM
CIIUCKAaM M CaMOCTOSITENIBHO), TOJATOTOBKY 3arOTOBOK JJIS BBICTYIUICHHH I10
BOIIPOCAaM, BBIHOCHMBIM JUIsI OOCYXKIEHHUS TI0 KOHKpEeTHOW Teme. Takue
3arOTOBKA MOTYT BKJIIOYaTh ITUTAThl, (HaKThl, COIMOCTABIEHUE Pa3IMYHBIX
MO3UIIUMA,  COOCTBeHHbIE  MbICTM. Ecimm  mpobnema  3amHTEpecoBaia
oOydJaromierocs, OH MOXXET TOJTOTOBUTH pedepar M BHICTYIUTh C HUM Ha
NPAKTUYCCKOM 3aHATHUU. [IpakTHYeckoe B3aHATHE - 23TO, TPEKIE BCETO,
JUCKYCCHsI, 00CY)KJICHHEe KOHKPETHON CHUTYaIllUH, TO €CTh MPEANojaracT yMeHUe
BHUMATEJILHO CIYIIaTh YJICHOB MAajoW TPYIIBI W MoJepaTopa, a TaKke
CcTapaTthCs BBICKAa3aTh CBOE€ MHEHHE, BBICKa3bIBaTh COOCTBCHHBIC WJICH W
MIPEIOKECHUS], YTOUHSTH U 3a/1aBaTh BOTIPOCHI KOJIJIETaM 10 00CYKICHHIO.

[Ipy mnoAroToBKE K KOHTPOJIBHOW paboTe oOydaroluiicss IOJKEH



MOBTOPSATh TMPOHACHHBIM MaTepuall B CTPOIOM COOTBETCTBUU C Y4eOHOM
IPOrpaMMOM, UCMOJIb3Ysl KOHCIEKT JIEKUUWA U JINTEPATYPY, PEKOMEHIOBAHHYIO
npenojaBareneM. [Ipu He0OXOAUMOCTH MOKHO OOPATUTHCS 32 KOHCYJIbTAlUEH U
METOAUYECKON MOMOUIBIO K MTPEMOAABATEIO.

CamocrosiTenbHas paboTa peanu3yeTcs:

— HEMOCPEJICTBEHHO B MPOIECCe ayJIUTOPHBIX 3aHSATUH - Ha JIEKIUSX,
PAKTUYECKUX 3aHATUSX;

~ B KOHTaKTe€ C IIpernojiaBaTelieM BHE paMOK paclucaHusi - Ha
KOHCYJIbTALUSIX TIO y4e€OHBIM BOIIPOCAM, B XOJE€ TBOPYECKUX KOHTAKTOB, MpPHU
JUKBUAALMY 33/10JDKEHHOCTEN, MPU BBITIOJIHEHUH WHIUBUIYAIIbHBIX 3aJaHUN U
T.JI.

~- B OubOnmoreke, noMa, Ha Kadeape MpH BBHINOJHEHUU OO0YyUYarOIIUMCS
y4eOHBIX U MPAKTUIECKUX 3a]1a4.

Buaer CPC u xputepnn o1eHOK

(o 6amnsHO-periTuHTroBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

Tembl 1151 caMOCTOSITENIbHON pabOTHl MPOMUCAHBI B padoyeil mporpamme
TUCHUTUIUHBL.  D(PQPEKTUBHBIM  CPEACTBOM  OCYILIECTBJICHUS OOyYarolUMCs
CaMOCTOSATENIbHOM  paOOThl  SIBJIETCA  DJJEKTPOHHAs  MH(GOPMAIMOHHO-
oOpa3oBarenbHas cpeJa YHUBEPCUTETa, KOTopas oO0ecneyuBaeT JOCTYI K
y4eOHBIM IUJIaHaM, padOYMM MporpaMmaM AUCHUILIMH (MOayJieil), MPaKTUK, K
U3JIAaHUSAM DJICKTPOHHBIX OMOIMOTEUHBIX CUCTEM.






