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Heab u3y4yeHUus1 TUCHUILIMHBL «XUMUD:

1. M3ydenue 3aKOHOB U TEOPUU TAKOH JUCHUIUIMHBI KaK XUMHUS, SBISAIOTCS (QyHAAMEHTOM IS
OCBOCHHS JPYrMX €CTECTBEHHOHAYYHBIX, CIICIUATBHBIX U MTPO(PECCUOHATBHBIX AUCIUTIINH.

2. ®opMUPOBAHUE CUCTEMbl XMMHYECKUX 3HAHWM, YMEHUH U HABBIKOB, 3JIEMEHTOB TBOPYECKON
JEATENBHOCTH IS ITOCJIEAYIOIIETO BKIFOYEHHUS UX B COCTaB KOMIIETCHIIMI BBIITYCKHHKA.

3. ®opmMupoBaHHE OCHOBHBIX NPEJICTABICHUI O B3aMMOCBSI3M MEXIYy COCTaBOM, CTPOCHUEM WU
CBOMCTBAMM BEULIECTB, 3aKOHOMEPHOCTSX INPOTEKAHHUsS XWMHYECKUX PEaKIMi, O B3aUMOCBSI3U MEXIY
COCTaBOM, CTPYKTYpOol ¥  OMOJOTMYECKOW aKTHBHOCTBIO  BEILIECTB; IPHOOpETEHHUE yMEHMH
IIPOTHO3UPOBATH CBOMCTBA XUMHUYECKUX COCIMHEHUN Ha OCHOBE UX COCTABA U CTPOCHHUs, 3HAHUS 3aKOHOB
XUMHH.

3agayaMu JUCIUIUIMHBI SIBJISIFOTCS:

- (popmHpoBaHUE y CTYJIEHTOB NMpPEACTABIECHUI O POJIM XUMHUU B CHUCTEME OOpa30BaHUS U
BO3MOKHOCTEHN MCIOJIb30BaHUs €€ JOCTHKEHNUN B ITPAKTHKE;

- (popMUpPOBaHUE HABBIKOB U YMEHUHN MPOBEJCHHE XMMHUECKOTO SKCIIEPUMEHTA;

- BJIAQJICHHE CTYJACHTAMU OCHOBHBIX 3aKOHOMEPHOCTEH B3aUMOCBS3M MEXAY CTPOCHHEM M
XUMUYECKMMH CBOMCTBAMM BEILIECTBA, 4 TAK )K€ COCTABOM U CTPYKTYPOU XMMHYECKUX COECIMHEHHI
1 OMOJIOTMYECKON aKTUBHOCTH.

- (hopmupoBaHUE y CTYJIEHTOB MPAKTUYECKUX YMEHUN MOCTAHOBKU U BBHINOJIHEHUS y4eOHO-
HCCIIEIOBATeNIbCKUX paboT, yMeHHe HaOMoJaTh M JeNaTh BBIBOJbI, pEIIaTh THUIIOBbIE U
HECTaHJapTHBIE 3a/1a4M, UCIIOJIb3ysd MATEMaTHYECKAN anmapar npeaMeTa.

OcHoBHBbIE OJIOKH W TeMbl AMCHUIUIMHBI: H3y4€HHE Kypca XHMHUHU JOJDKHO OBITh
MakCUMaJIbHO MNpUOJIMKEHO K NpoQMiIbHBIM npeaMmeraMm. [IpenonaBaHue XuUMHHM —JIOJKHO
o0ecrneuynTh pa3BUTHE y CTYJCHTOB MHTEpeca K CBOEH CIEUaJbHOCTH M NOHMMAaHHE BaXXHOCTH
npeaMera. OCHOBHBIE TEMBI, PacCMAaTpUBAcMble IO KypCy: CTPOCHHME aTOMa M IEPUOJNYECKUHI
3aKOH; XMMHUYECKasd KUHETHKA; 3aKOH JCHCTBYIOIIMX MAacC; XUMUYECKOE PABHOBECHUE; XUMUYECKAs
CBSI3M U CTPOCHME XMMHYECKMX COEJUHEHUH; Yy4YeHHE O pPacTBOpax; CHOCOObI BBIPaKEHUS
KOHIICHTpALlUU PacTBOPOB; OCMOTHUYECKOE JIaBJICHUE PACTBOPOB; CHUIIbHBIE U CIA0ble 3IEKTPOJIUTHI;
CTEIEHb U KOHCTaHTa Jucconnanuu; nucconuanus soasl; pH n pOH pactBopoB; rugponus conei;
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLHH;  TEOPUS  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
IIPOLIECCOB; DJIEKTPOJBIKYIIAsl CWJIAa W IPOrHO3MPOBAHUE HANPABICHUS OKHUCIUTECIBHO —
BOCCTAHOBUTEJIbHBIX PEaKLIUN.

YyeOHast IMCHUILINHA «XHMHSD» BXOJHUT B NepeuyeHb 0a30B0i YaCTH.

3HaHI/I$[, MOJIYYCHHBIC 110 AWCIUITIIINHE «XI/IMI/IH», HCIIOJIB3YIOTCA IMPU U3YYCHUU JUCHUIIINH
«(1)1/[31/1‘{601(85{ U KOJUIOuAHAAd XUMUSA», KOPraHUYCCKas XUMUA, «OHMOXUMHUSY.

B pesynaprare ocBOeHMS JIUCHMIUIMHBI OakalaBp JOJDKEH 00JanaTh CIeIyOLUMU
KOMIETEHIUSAMHU:
CnocoOHOCTh TNPHUMEHSATh E€CTECTBEHHOHAYYHble M OOIIEMH)KEHEpHbIE 3HAHUS, METOJIbI
MaTEeMaTHYECKOTO aHai3a i MOJCIUPOBaHHs B podeccnoHanbHoi nesrensHoctr (OITK-1);
CnocoOHOCTh OCYILECTBJIATh MMOMCK, KPUTHMUYECKMH aHalmW3 M CUHTE3 HHpOpMaLuH,
NPUMEHSATh CUCTEMHBIH MOIX0I ISl pelleH s NocTaBiIeHHbIX 3a1ay (YK-1).
3HATH!
— OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS XUMHUUECKON HAYKU
IIPY AHAJIN3€ MTOJTYYEHHBIX PE3YNIbTATOB;
— HOPMBI TEXHHUKH O€30MacHOCTH W YMETh peanu3oBaTb WX B JaOOpaTOPHBIX H
TEXHOJIOTMYECKUX YCIIOBHUSX.



yMeTh:

— UCIIOJIH30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B MPO(PECCHOHATHHON
NESITEIBHOCTH;;

- OCYLIECTBIISITh TMOWCK, KPUTHYECKHHA aHadM3 W CUHTE3 HWHPOpMAIMH, PUMEHATH
CHCTEMHBII TIOJXO] JUTS PEUICHUs TOCTaBIeHHBIX 3a1a4 (YK-1);

- IPUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHUSI, METO/Ibl MaTEMaTHUECKOTO
aHaJIM3a U MOJICIMPOBaHUs B IpodeccroHanbHoi nestenproctu (OIMK-1);

BJIaJI€Th:

— HaBbIKAMHU IIPEJCTABJICHUS IOJIYYEHHBIX PE3YJIbTAaTOB B BHJAE KpPAaTKUX OTYETOB H
MIPE3EHTALNI;

— MerojaMu 0€30MacHOro oOpalieHuss ¢ XMMHUYECKMMM MaTepuajaMud € Y4YeTOM HX
(bu3NYECKUX U XUMUYECKUX CBOICTB.



1. O6bem qUCHMNJIMHBI H BHABI Y4eOHOH padoThl

4.1. OObeM IUCIUIUIMHBI U BUJIBI YUeOHON pabOTHI MO 04HOM Popme 0OydeHusl.

OO0mas Tpy10eMKOCTh TUCIUTUINHBI cOCTaBiseT 8 3aderHbiX enuuuil (288 waca).

Bua yueOHo#i paGoThl Bcero CemecTpsbl
4acoB/3. e. 1 2
KoHTakTHBIE Yachl (Bcero) 170,75/4,74 | 85,4/2,37 | 85,35/2,37
B ToMm uncie:
Jlexuwmu (JT) 68/1,88 34/0,94 34/0,94
[Tpaxtuueckue 3ansarus (I113)
Cemunapsl (C)
JIaboparopubie paboTsl (JIP) 102/2,84 51/1,42 51/1,42
KonTakrHas pabora B nepuon arrectanuu (KPAT) 0,8/0,022 0,4/0,011 | 0,4/0,011
CamocTosrenbHas padoTa o1 pyKOBOJICTBOM
npenoaasatens (CPII)
CamocrosiTebHast padora (CP) (Bcero) 46/1,28 23/0,64 23/0,64
B ToMm unce:
M3yueHre TeOpEeTHUECKOTO MaTepraa 16/0,44 8/0,22 8/0,22
[Toxroroska k JIP, oopmiieHre 0T4YeTa, TOATOTOBKA 16/0,44 8/0,22 8/0,22
K C/lade OTYeTa U TeopeTudeckon yactu o JIP.
IToaroToBKa K KOHTPOJBHBIM paboTaM U 14/0,4 7/0,2 7/0,2
TECTHPOBAHUIO
Kontpoas (Bcero) 71,3/1,98 35,7/0,99 | 35,65/0,99
dopma MPOMEKYTOUHOU ATTECTAIUN:
(3auer, IK3aMeH)
288/8 144/4 144/4
O01masi Tpy10eMKOCThb (4achl/3. e.)

5. CTpykTypa M conep:kaHue TUCHUTLIUHBI

5.1. CTpykTypa AUCHUIUIMHBI 411 OYHON (HOPMBI 00yUeHHS

Buppl yaeGHOM paboThl, BKIHOYas Dopmbr
6 TEKYIIEro
<
2 CaMOCTOSITENIbHYIO paboTy 1 KOHTPOIA
3 TPYIOEMKOCTh yCIIEeBAEMOCTH
Ne § (B yacax) (no nedenam
i Paznen qucuumniuHbL < . cemecmpa)
(@]
= o~ 2 - 5 dopma 5
= = | B El S| = = &5 | mpOMeKyTOUHOM
© 2 | O E aTTeCTalH
(no cemecmpam)
lcemectp
1 Tema 1. [Ipeamert u
33724l XUMHH.
CoBpemeHHas Pemenue 3anau.
1-2 2
dopmynpoBKa




MNEpUOAUYCCKOro 3aKOHa,
€ro 3Ha4YCHHC.

5 | Tema 2. DiexTpoHHOE
CTPOEHUE aTOMOB.
XapakrepucTika TectupoBanue.
9JIEMEHTOB OOJIBIINX H 3 Pemenue 3agau.
MaJIbIX TIEPUOJ0B
3. |Tema 3. Xapaxrepucruka
aneMmenToB I- VII rpynn Pemenue 3azav.
4
4 |Temad.
DNEeKTPOOTPULIATEEHOCTD,
BaneHTHOCTE M CTEIIEHD Tectuposanne.
OKHCJIEHUS JIEMEHTOB 5 Pemenue 3anau.
TabauLbl MeHeneesa
5 Tema 5. Tunsl XUMAYECKUX
cBs3eii. KoBanentaas
XMMHUYECKas CBS3b, €€ KonTposbHas
Pa3HOBUIHOCTH, MEXaHHU3MBbI pabora.
oGpazoBaHmus, 6 Penrenue 3amau.
XapaKTEPUCTUKH.
6 Tema 6. Knaccudukanms
KJIACCOB HEOPraHUYECKUX
7.8 Pemnrenue 3agau.
BEIIIECTB
7 |Tema 7. OcHoBHBIE KIacchl
HEOPraHWYECKUX  BEIIECTB. T
€CTUpPOBaHUE
Kucnoter, kmaccuduxarms, P ’
9-10 pelieHue 3aaay.
(u3NUeCKrEe W XUMHYECKHE
CBOMCTBA.
g |Tema 8. OcHoBHbIE K1acChI Pemenue 3azan.
HEOPraHUYECKUX BEIIECTB. 3
Oxcuppl, K1accuuKanusi, 11- 12 aluTa
(bHU3MUYECKIE U XUMUYECKUE 71a00paTOPHBIX
CBOICTBA. pa60T.
g |Tema 9. OcHoBHble Knacchl
HEOPraHHYECKUX  BEIIECTB.
C 13-14 TectupoBanue.
oI, KiIaccu(uKanusi,
Pemenue 3amau.
Gbu3MUeCKHEe U XUMHUYECKUE
CBOIICTBA.
10. | Tema 10. OcHoBHBIE KTaCChHI KoHTpobHas
HEOPTraHMYECKUX BEIICCTR. paGota
OcHoBaHus, knaccupukanus, | 15 ’
TectupoBanue.
(busnUecKre 1 XUMHUYECKUE
CcBOMCTRA Pemntenue 3agau.
11. |Tema 11. Cxopocts| 16 TectupoBanue.

XHMHUYCCKOI pcaknuru.

Pemenue 3amay.




dakToppl, BIMAIOIME Ha 3amura
CKOpPOCTh XUMHUYECKOU 71ab0pPaTOPHBIX
peeiKuHH. 3aKoH pabor.
JNEeUCTBYIOIIMX Macc VTS

PaBHOBECHBIX T'OMOI'€CHHBIX M

reTCpOrcHHbIX CHCTEM.

Koncranra CKOpPOCTH

XUMUYECKOH  peakUuH, ee

(UBUIECKHI CMBICIL.

12. | Tema 12. dakTopsl, 4
BIIUAIOIINEC Ha KOHCTAaHTY
CKOPOCTH peakuuu. Konrposnbras
VYpaBHeHHe Appenunyca. pabora.
3aBHCHMOCTH CKOPOCTH TectupoBanue.
XMMHAYECKOW  peakimuuh  OT 17 Pemnrenue 3agau.
TeMIepaTyphbl, PaBHUIIO 3amura
Bant-I'opda. OOpatnmbie u 1a6OPaTOPHBIX
HeO6paTI/IMBIe XUMHWYECKUEC pa60T.
peakuuu. XUMHYECKOE
paBHoBecue. Ilpunnun Jle
[Tarense.

13, |IIpomexyrounas 357 | p3 |PK3aMEHB
aTTeCTaIus ’ YCTHO# opme

2 cemecTp

14. | Tema 13. IMousitue p
pactBopa.  Kiaccudukanus CIICHHEC 3a1a.
pactBopoB. UcTuHHBIE U 5 3amura
KOJIJIOUTHBIE pacTBOpEL. 1. 71a00paTOPHBIX
Crioco0b1 BBIPOXKEHHUS pator.
KOHIICHTPAIIMH PaCTBOPOB.

15. |Tema 14. PactBopuMOCTS. 4

: TectupoBanue.
Crioco0b1 BBIPKCHHS p
KOHIICHTPAIIHIL 3 CIIICHUE 3a]1a4.

16. |Tema 15. KommuraTuBHBIC 4 Pemenue 3amauy.
CBOMCTBA pacTBOpoOB 3amuTa
HEDJICKTPOJIUTOB. | n ] Ha60paTOpHBIX

4
3aKoHbI Pays. pabor.
17. |Tema 16. KomnuratusHbie 4
CBOIICTBa pacTBOpOB
TectupoBanue.
anektponuToB. | u |l 3akoHBI
5 Pemenue 3anau.
Payns YIS pacTBOpoB
3JIEKTPOITUTOR.

18. | Tema 17. Crenenn 4 KoHTpostbHas
OKHCJICHUS. paboTa.
OkuCIUTENBHO— P

eILlIeHME 3a1aY.
BOCCTaHOBHTEIbHBIC
6 3amura
peakiuu.  Knaccudukanus 5
J1a00PATOPHBIX
OBP. Meroa 3aeKTPOHHOTO 5 parop
Oanmanca u METOA, pabot.
MOJTypeaKIuil.
19. | Tema 18. OBP. Meton 4 Pemenue 3anau.




AIIEKTPOHHOTO OajaHca. 7-8 2
20. |Tema 19. OBP. Honno- 6
NEKTPOHHBIH METOL. 9-10 | 4 Tecruposatine,
pelieHue 3aaad.
21. |Tema 20. OcHOBHBIC 4
MTOJIOKCHUS TECOPUU 4 Permere 3amas.
ANEKTPOJIUTUYECKON 11-12
JVCCOLIAITHH.
22. |Tema 21. T'mgponus coneii. 4 T
Crenenb THIPOJTH3a. 13-14| 4 PGCTHp OBaHHaeI'{
KoncraHnTa ruiposiusa cou. CHICHHE 3a/1at.
23. |Tema 22. HeoGpaTumslii 4 KontponbHas
TUJIPOJIA3 COJIEH. 15 4 paborta.
TectupoBanue.
Pemnrenue 3agau.
24. \Tema 23. KomuieKkcHbIE 4 TecTaposanme.
COCHMHCHHA. 16 2 Pemenne 3anau
Kiaccudukanus. ]
25.|Tema 24. KommiekcHble 4 KonTtponpHas
coequHenus. HomeHkIaTypa. 17 4 pabora.
TectupoBanue.
Pemnrenue 3agau.
26. |[TpomexyrouHas 3565| o3 |PK3AMEHB
aTTeCTaIus ’ YCTHOM opme
HUTOIO: 68 102 | 0,8 71,35| 46




5.3. Cozmeprkanue pa3eioB JUCUUIUIMHBI (MOAYIs, pakTuku, [ A) «Xumus», o0pazoBaTeabHbIE TEXHOIOTUU
JIexuMOHHBIN KypC

Tpynoem Dopmupy Pe3ynbTaThl OCBOCHUS O6pa3zoB
Ne ii/m HamMmenoBaHMe TEMBI | KOCTb Conepxanue eMBbIC (3HATh, YMETh, BIIAJICTh) aTeIbHBI
JTUCIATUTAHBI (dacer/ KOMITETEH e
3ad. e]1.) 11701 TEXHOJIOT
010]0) 17041
[Ipenmer u 3aaun Otkpeitne  Ilepuogmveckoro  3aKoHa. VK-1
Tema 1. | xumun. CoBpeMeHHast CoBpeMeHHas dopMynHpoBKa 3HATh: IIEPUOIMYECKOrO 3aKoHa | YUYEOHBIE
hopmynupoBKa nepuoaudeckoro 3akona J[.M. Menneneesa OIK-1 | I.1. Menneneesa JlerKHHH'
MIEPHOTUTICCKOTO . €3CHT
pHOa B CBETE TEOPHHU CTPOEHHMS BEIIECTBA. Ymers:  oprannsosat  cBoiw | 1P
3aKOHa, €TO 3HaYCHUE. CaMOCTOSITENIBHYIO ~ paboTy  mo | alus,
M3Y4EHHIO OCHOBHOIM W | CTAWJIBI.
20,055 yi .
JIOTIOJTHUTEIILHOM JINTEPATYPHI.
Buaners: HaBbIKaMU HaIUCAHUS
AIIEKTPOHHOH CXeMBbl U (HOpPMYITBI
anemeHToB [-1V nepronos
DJIEKTPOHHOE CTPOCHUE Manbie 1 OoJbIlIME TMEPUOMBI, TPYMIIBI U 3HaTh: TUMBI XUMHYECKOHN CBSI3H.
Tema 2. | aromos. HOJIPYNIBl  MEPUOJUYECCKON  CHCTEMBI. YK-1
XapakTepucTHka [IpuuMHBl  TEPHOJMYECKOr0  HM3MEHEHHUS YMeTb:  JaTh  XapaKTepuCTHKY | YeOHbIe
. OIIK-1 |oOpa3oBaHus pa3IMYHBIX  BHUIOB | JIEKLHUU.
AJIEMEHTOB OOJIBIITUX U CBOWCTB AIIEMEHTOB. DJNEeKTPOHHOE N
CBsI3Eil. [Ipesent
MAJIbIX TIEPUOJIOB CTpOCHHE aTOMOB AIIEMEHTOB.
PHOA P BuiiajeTn: HaBbIKaMU IMOCTPOCHUS arus,
DJIEKTPOHHBIC KOH(MUTYpaIllii aToMOB B bopmysst JIbtonca. CITABI.
2/0,055 | HEBO30YXIEHHOM u BO30YX/IEHHOM

COCTOSTHMU. XapaKTePUCTHKA JIEMEHTOB |-
IV mepuomoB, KCXO/s U3 UX MOJOKEHHS B
NIEPUOJINYECKON CUCTEME, C TOYKH 3PEHHUSI
TEOPUH CTPOCHHUS aTroMa. OIJIEKTPOHHbBIE
aTOMOB B

BO30YXJICHHOM

KOH(Urypanuu
HEBO30YXKJICHHOM u




COCTOSHUMU.

Tema 3. | XapakrepucTtuka Xapaxrepuctuka 3nemenTos 1- VII rpymnm. VYK-1 |3narsb: Tabmuny J[.U. MengeneeBa | YueOHble
aneMenToB I- VII rpynn Xapakrepucruka LIEJT0YHBIX u JIEKIIVH. .
miesnoyHo3eMenbHbIX  anemMeHToB  lu |1 | OIIK-1 |Ymerh:  jgarh  XapakTepUCTUKY
210,055 Tpymi; raJOreHBI. Pacnonoxxenne anementam |- VII rpynn
aneMeHTta B Tabnuue MeHngeneeBa u Binagers: HaBbIKAMU COCTaBJICHUS
CTPOEHME aToMa. AIEKTPOHHOU CXEMBI U 3JIEKTPOHHOMN
bopmyIbI m000T0 3JIeMEHTA
Tabmuuesl MeHaeneesa.
Tabmuna OTpeieNIeHus 3HaTBh:  BJIEKTPOOTPULIATEIILHOCTD,

Tema 4. | DIEKTPOOTPHUIIATEITHHOC AIEKTPOOTPUIIATETHHOCTH. 2.0. VK-1 |BasleHTHOCTh DJIEMEHTOB TaOIUILl | YUeOHbIE
Tb, BaJIeHTHOCTH U 3aKOHOMEPHO H3MEHSIETCS B 3aBHCHMOCTH J.1. Menneneena. JIEKIHAU.
CTEIIEHb OKUCIICHUS OT TOJIOXKeHUS AeMenTa B epuoauueckoi | OIIK-1 | YMerb:onpenenuts taun cBsizu no | [IpeseHt
3JIEMEHTOB TaOIMILIbI cucteme. B Hauame kaxaoro mepuoja AIIEKTPOOTPHUIIATETLHOCTH arus,
Menneneesa 2/0,055 | HaxoxsATCs 3JIEMEHTHI ¢ HanboJiee HU3KOU DJIEMEHTOB B COEIUHEHUU. | CIIAliIbL.

0.0. — TUNWYHBIE MeETaUl, B KOHIIE Baaners: HaBbIKAMU
nepuoaa (mepen OIaropoJHBIMU Ta3aMH)- XapaKTEPHU30BaTh CMeIeHrE
31eMEHTHI ¢ HauBbIcliel D.0. — TUIMYHbIE AJIEKTPOHHOU IJIOTHOCTHU B
HEMETaJLIbL. COEJIMHEHUU C Pa3JIM4HOM 3.0.
THITBI XAMHYECKHX Henonsipnass u mnoJisipHas KOBaJIEHTHas 3HaTh: BUJbI XUMUYECKOM CBA3H.

Tema 5 | cBsseit. KoBanentnas CBS3b. [IMTONBHBIA MOMEHT MOJICKYJbI — YK-1 Y4eOHbIe
XUMHYECKas CBSI3b, €e KOJMYECTBEHHAsT Mepa €€ MOJISIPHOCTH. YMerb:  JaTh  XapaKTEPUCTHUKY | JIEKLHUU.
Pa3HOBUJIHOCTH, 2/0,055 | JIoHOpHO-aKIIETITOPHBII mexanu3M | OIIK-1 |oOpa3zoBanus pasauuHbix  BuJI0B | Kommbio
MEXaHU3MbI 00Pa30BaHu, 00pa30oBaHUs KOBAJIEHTHOM CBSI3H. CBs3eil. TEpHbIE
XapaKTEPUCTHKH. Biagers: HaBbIKAMU TOCTPOCHHUS | MOZEIIU.

dbopmynsl JIptouca.
Knaccuduxkanus O6mas Knaccudukanus KJIACCOB 3HATB: KJ1accu(pHUKaIuio

Tema 6. | knaccos Heoprannueckux  BemectB. Comu —| VYK-1 HEOPraHMYECKUX BEIECTB. YueOHbie
HeOPraHWYECKHX HOPMaIIbHbIE, KHCTIbIE, ocHoBHele, | OIIK-1 | ¥Ymerb:  HamucaTh YPABHEHNE | JICKIHH.
BeIIECTE NBOIHBIE, KOMIUIEKCHBbIE. OKCHIBI  — XUMHUYECKUX peakuuii, | [Ipezent

2/0,055 | ocHOBHbBIE, KHCIOTHBIC, aM(OTEpHbIE. XapaKTEPU3yIOIIHUX CBOICTBA | auus,
Kucnotst — OJIHOOCHOBHBIE, KHCJIOT, COJIH. CJIaiIbI.
JIBYXOCHOBHBIE, TPEXOCHOBHBIE; Bianers: HaBbIKAMH HANHCAHUS
KUCJIOPOACOAEpIKaIIre U OECKHCIOPOTHBIE. ypaBHEHUH, XapaKTEePHU3YIOIINX




TE€HETHYECKYIO CBSI3b MEXIY
KJIaCCaMH HEOPTaHUYECKUX
BCILICCTB.
OcHoBHBIE KJIacCBI OCHOBHBIE KJIaCChl HEOPraHUYECKUX BELIECTB. 3HaTh: QU3HUECKHE U XUMUYECKUE

Tema 7 | HeOpPraHMYECKHX BEIIECTB. Kucnorsl, knaccupuranms, ¢usndeckne u |  YK-1 | cBoiicTBa KHCIOT. VyeOHble
Kucnorel, knaccudukanpms, XMMHYECKHE ~ CBOWCTBA. Psn  akTMBHOCTH | QOI[K-1 | YMerb:  HammcaThb yYpaBHCHHE | JICKIIHH.
praveoe enr ~ cue e - cntus
XHUMHYECKHE CBOMCTRBA. 2011 Knaconukarus o OCHOBHOCTI, o XapaKTEPU3YIOIINX CBOMCTBa

! KUCJIOTHOMY OCTaTKy. KHCIIOT.
Biaanerb: HaBBIKAMH HAaITMCAHUS
YpaBHEHUH, XapaKTepU3yIOLIUX
TEeHETHYCCKYIO CBSI3b MEXTY
KJIaCCaMH HEOPTaHWMYECKHUX
BEILIECTB.
OCHOBHBIE KJIaCChI Knaccudukanus HEOPraHNYECKHUX YK-1 3HaTb: Qu3MUECKHE U XUMHUYECKHE

Tema 8. | HEOPraHUYECKUX BEILECTB. BEIIECTB. Croco0Os1 nonyuenusi, | OIIK-1 | cBoiicTBa OKCHIOB. YyeOHble
Oxcnpl, Knaccupukarus, HOMEHKJIaTypa, PU3ndecKue u XUMHUIECKHE ¥YMmerb:  Hammcath ~ yYpaBHEHHE | JICKIUH.
$usmaecknen CBOWCTBA  OCHOBHBIX, KHUCIOTHBIX H XUMHUUYECKUX peaKIuii,
XUMHICCKAC CBOMCTBA. aMm(poTepHbIX  OKCHIOB;  aM(pOTEPHBIX XapaKTEPHU3YIOUTUX CBOMCTBaA

4/0,11 | ruAPOKCHIOB KUCJIOT, OCHOBaHU. OKCHIOB.
['eneTndeckass CBs3b MEXIY KIAacCaMH Baanerb: HaBBIKAMH HAIMCAHUS
HEOPraHUYECKHUX BEIIECTB. ypaBHEHUH, XapaKTepU3yIOIINX
T€HETUYCCKYIO CBSI3b MEXITY
KJIaccamu HEOPTaHUYECKHUX

BEIIICCTB.

Tema 9. OcCHOBHEIE KJIaCChI OCHOBHBIE KJIACCHI HCOPraHUYCCKUX BCIICCTB. VK-1 3HATDH: (1)I/I3I/I‘IGCKI/IG U XUMHUUCCKHUEC
HEOPraHWYECKHX BEIECTB. Comn,  wmaccubukaums, ¢usuieckue u | OIIK-1 | cBoiicTBa ComeEii. YueOHbie
Comn, KIaccuUKaImys, XUMHYeCKHe CBoicTBa. [lomydenue comeid - YMerh:  Hamucath  ypaBHEHHE | JICKIHH.
(busmueckue " HOPMAJIbHBIC, KHUCJIBIE, OCHOBHEIE, o — peaxipii, | [Ipesent
e cooiesa. | gjg g | MOMISC  Kowmercine, - Xt Xapaxepusyiouux  caoiictsa | au,

g : COJICH. ClanIbI.
Baagerb: HaBBIKAMH HAITHMCAHHS
ypaBHEHUH, XapaKTepU3yIOIIUX
TeHETUYECKYIO CBSI3b MEXTY
KJIaccamu HEOPraHUYECKUX




BCIICCTB.

Tema OCHOBHBIE KJIacChI OcCHOBHBIE KJIacChl HEOPTaHMYECKUX BEIICCTB. VK-1 3HaTh: QU3HUYECKHE U XUMUYECKHE
10. HEOPraHMYECKUX BEIIECTB. OcHoBanns, knaccu¢ukanus, ¢usmueckune u | QIIK-1 | cBoiicTBa OCHOBAHUIA.
OcHoBaHus, XUMUYECKUE CBOWCTBA. PacTBOpuMBIE B BOJE YMeThb: HaIcaTh ypaBHeHHe | YueOHbIe
KaccuuKanms, OCHOBAHWS ~ — IENOYH,  HEPAacTBOPHMBbIC XIMAGECKIX peakuuil, | 1eKuuy.
(bmmecmevn OCHOBAaHUSL. XuMHYECKHE CBOICTBA, XaPaKTEPU3YIONIHX cofictsa | [Ipesent
XUMHYCCKNUEC CBOUCTBA. 4/0111 HOMEHKJIaTypa. OCHOBAHIA anms,
Biaagersb: HaBEIKAMU HAITMCAHUS CIIaNbI.
YpaBHEHUH, XapaKTEePU3YIOLINUX
TEHETUYECKYIO CBSI3b MEXIY
KJIAaCCaMU HEOPraHUYECKHUX
BEIIECTB
Tema | CkopocTb XUMHYECKON [lonatne cxopoctu. IlpaBuno BanTt- VK-1 3HATB: NOHATHE CKOPOCTb C TOYKH
11. PEaKIIHH. DaKTOpHI, lodda. 3akon neiictByrommx mace i | OIIK-1 | 3peHnst xumumn. VY4eOHbie
BIIMSIOIIAE Ha CKOPOCTh PaBHOBECHBIX TI'OMOI'€HHBIX W TE€TCPOrCHHBIX YMern: HanuncaThb YpPaBHCHUE | JICKIIUH.
T —— PeaKIUH. cucreM. KoHcTanTa cKOpocTH XHUMHAYECKON XapaKTepH3yIoIIee 3akon | ITIpe3eHT
3aKOH [EHCTBYIOMIMX Mace peaxiiu, ee GU3HYECKHii CMBICIL. JEUCTBYIOLIMX MacC I PABHOBECHBIX | aIlMs,
st pasosecreix | 2/0,055 TOMOT'€HHBIX M TETEPOTEHHBIX CUCTEM. | Craiifpl.
COMOTCHHBIX " Baagerb:  HaBplkaMHM ~ pacuera
CKOPOCTA XUMMYECKUX TOMOI'CHHBIX
FETCPOTCHHbIX CHCTEM. U TETEPOreHHBbIX peakuh, a TaK Xe
KOHCTaHTav ckopoctn HAaBBIKAMHM  pacyeTa  KOHCTAHThI
XUMHYCCKON  pCAKIH, €C CKOPOCTH XMMHYECKOM PEAKIHH.
(hU3MIEeCKHil CMBICT.
Tema | ®akropsl, BAMSIOIINE HA VpaBuenue Appennyca. 3aBHCHMOCTD VK-1 3HaTh: MOHATHE CKOPOCTh C TOYKHU
12. KOHCTaHTY CKOPOCTH CKOpPOCTH XAMHYECKON peakmuu oT OIIK-1 3pEHUS XUMUH.
peakunu. YpaBHeHHE TeMIIEpaTypbl CMeIleHrE XUMUYECKOI0 VMerb:  Hamucath  ypaBHEHHeE | YueGHbIe
AppeHnyca. 3aBI/ICI/IME)CTL paBHOBecus. Y CIOBUA paBHOBecus. BinusiHue — XapaKTEepU3YIOLIee 3aK0H | JIEKIIHH.
CKOPOCTH XMMUYECKOH KOHLIGHTPALMM, JAaBJICHUA W TEMIIEpaTypbl Ha JSHiCTBYIONIX Mace IS paBHOBECHBIX | [Ipe3enT
peakuuu OT TEMIIEPATypBHl, 40,11 CMeLIeHNEe XUMHYECKOT0 PaBHOBECHSI. FOMOTCHHBIX M TCTCPOTCHHBIX CHCTEM. | aru,
npasiio Bant-Topda. Baajgern:  HaBBIKAMH  PacydeTa | cyaiipl.

Obpatumslie u
HeoOpaTHMbIe XUMHUYECKHE
peakunu. XuMHUECKOe
paBHoBecue. [Tpunuun Jle
[Tarenbe.

CKOPOCTH XMMHYCCKHUX TOMOT'C€HHBIX
N TETCPOrC€HHBIX peaKHHﬁ, a TaK XK€
HaBBIKaMH pac4dcTa KOHCTAHTHI
CKOPOCTHU XUMHUYECKOH pCaKkuunun.




Tema | IlousTue pacTBopa. Xapakrepuctuka pactBopa. Kpuruueckas VK-1 3HaTBh: T[OHATHE MWCTHHHBIE |
13 Knaccndukars TeMIleparypa pacTBOpEHUs. 3akon | OIIK-1 | komaouIHbEIE PaCTBOPHI. VYuebHbie
pacTBOpoB. HcTHHHBIC U pacnpeieseHus. Koapdumment YMeTh:  WCHONB30BaTh  3aKOH | JIEKIMH.
KOJUTOUTHBIC PACTBOPBHI. pactipenenenus. [loHsTHE SKCTpAKIUN. pacupeneneHust Uit XapaKTepUCTUKH | KoMIIbIO
20,055 B TepHBIC
JdajeTb:  HaBbIKAMH  COOPKH | vionem.
1a00paTOpPHOTO 00opynoBaHus,
IIPOLIECC DKCTPAKIIUH.
Tema PactBopumocTh. Crioco0bI MonspHOCTS, HOPMAJIBHOCTb, VK-1 3HaTh: TIOHSATHE  pPacTBOPUMOCTH
14 BBIPAXKCHHUS MOJSUIBHOCTh, MoOAbHasg goisg, MaccoBas | OIIK-1 | pasnuuHbIX CcHCTEM: Ta3-KUIKOCTh, | YueOHEBIE
KOHIICHTpAlH. nons, tarp.  PacuetHele  Qopmyisl, KHJKOCTb- XKUJIKOCTB, TBEPIOEC | JIEKIUH.
enuHuIbl  m3MepeHud.  Kospdunuenr BEILECTBO - XUIAKOCTL U T./. ITpesent
PACTBOPHMOCTH. YMerh:  1ath  XapaKTEPUCTHKY | ayg,
2/0,055 MOJIIPHOCTD, HOPMAIbHOCTb, | crrajipl.
MOJISUIBHOCTh, ~ MOJIbHAs  JI0JIs,
MaccoBast 10JIsl, TUTP.
Baagerb:  HaBblkamMum  pacyera
pPa3JIMYHBIX BUJIOB KOHLEHTPALIUN.
Tema KomuratueHble Pacuernbie popmynsr | u Il 3akonbr Payns VK-1 3HaTb: pacuetHbie Gopmynbl | u |l
15 CBOMCTBA pacTBOpPOB I pacTBOpoB HeanekTponuToB. Eaununel | OIIK-1 | 3akoHoB  Payna s pacTtBopoB | YueOHEBIE
Heonextporuros. | u | U3MEPEHUS. IToBermenne TEMIIEPaTyphl HEDJIEKTPOJIMTOB. JIEKLIHH.
saKkoHBI Payis. KUTIEHUS W TIOHWKEHHE  TEMIIEPaTyphl YMerb: HUCHONB30BAaTh PACUETHHIE
3aMep3aHusl. bopMyIbl XapaKTepU3yIoIue
2/0’055 IloBpImICHNE TEMIIEPATYPBbI KUIICHUSA U
TMOHMXXECHUEC TEMIIEPATYPBI 3aMCp3aHusd
JIIT pACTBOPOB HEIEKTPOIUTOB.
Biaagerb: HaBblKaMM — peELICHHUS
3agay Ha TeMy | u Il 3akonsr Payns
JUISL PACTBOPOB HEJIEKTPOJIUTOB.
Tema KonnuratusHbie cBoiicTBa Pacuetrnbie dopmynsl | u |l 3akousr Payss YK-1 3HaTh: pacuetHble popmyinsl | u |l
16 PacTBOPOB  DIIEKTPOIMTOB. s pactBopoB  snekTponutoB.  Enwamier | OIIK-1 | 3akomoB  Payns  mwis  pacTBopoB | YyeOHBIE
| u 1l 3akonsl Paymst mis U3MEPEHUSL. [ToBsIieHNE TEMIIEPATYPBI 3IEKTPOJIUTOB. JIEKIUU.
PacTBOPOB DIIEKTPOIHTOB. 2/0,055 KAICHAS M TIOHIKCHHE  TEMIICpATypbl YMerb: UCHONIB30BaTh pPacyeTHBIE
3amep3aHus. CTEmeHb  AIEKTPOIUTHYECKON bopMyIbI XapaKTepU3yIOLIUe
AUCCONHAIIHN. [loBbIlIEHHE TeMIIEpaTypbl KUIIEHUS U

TMOHMXKXCHHUC TCMIICPATYPHI 3aMCP3aHUA




JUTSL PACTBOPOB JICKTPOJIUTOB.
Baagerb: HaBbIKaMU — pELICHHUS
3aga4 Ha Temy | u Il 3akonsl Payns
JUTSl PACTBOPOB JICKTPOJIMTOB.

Tema | Crenens OKHCIICHUS. Crenensb okucienus. Knaccudukanus OBP. YK-1 3HaTh: METOJUKY ONpeeseHUsS
17 OKHCITUTETBHO— Baxneiimme oxucnutenu u BocctanoButenu. | OIIK-1 | cremeHH OKUCIEHU. YueOHble
BOCCTAHOBUTEBbHBIC OKI/{'CJII/ITCJH)HO-BOCCTaHOBI/ITeIILHaSI YMerhb: OIIPEIEIIATD 110 | JIEKIUH.
peaxumn. Knacenpukarus | 2/0,055 | A°ONCTBCHHOCTD. BHyTpHM(;IeKyMpHOC Knaccuukarys tam OBP.
1 [ e Pl ol e
MEKTPOHHOTO Ganmanca CTATNOB. : OKHUCIIUTENSI —  BOCCTAaHOBUTENS
MeTOJ TIOMypeaKTHi, METO/I 3JICKTPOHHOT0 Oananca
Temal8 | OBP. Meron Anroputm COCTABJIEHUS 3IIEKTPOHHOTO VK-1 3HarTn: MeEToJ 3JIEKTPOHHOIO
3JIEKTPOHHOTO Oananca. Oamanca.  Onpemenenne  oxkucimtens u | OIIK-1 | Gananca. YueOHbIe
BOCCTaHOBHTCIIA. YMerTh: onpenensite SBIACTCS JIU | JIEKIUH.
JAHHOE XUMHYECKOE YpaBHEHHUE
2/0,055 OBP.
Baanerb: HaBbIKAMH OMNpEETICHUS
OKHCJIMTENSI —  BOCCTAHOBHTEJS
METOJI 3JIEKTPOHHOTO Oaanca
Tema | OBP. Honno- ANrOPUTM ~ COCTaBJICHUS ~ OKHMCIIUTEIBHO- VK-1 3HaTh:  HOHHO-  DJICKTPOHHBIN
19 3NEKTPOHHBII METOA. BOCCTAHOBUTENBHON peakiiuu METOJI0M MOHHO- OIIK-1 METO/I. VueOusie
BJICKTPOHHOrO OanaHca. YMeTb: ONpeAeisaTh SBISETCS JIM | JICKIUH.
4/0.11 JJAaHHO€ XuUMHYeckoe YypaBHeHue | KoMmbio
OBP. TEPHBIE
Baanerb: HaBbIKAMM OINPEACNICHUS | MOJIEIIH.
OKHCJIMTENSI —  BOCCTAHOBMTEJS
HWOHHO- 3JICKTPOHHBIM METOIOM.
Tema | OCHOBHBIE MOJIOKEHUS OCHOBHbBIE MOJIOKEHUS TEOpUHU VK-1 3HaTh: TEOPUIO
20 TEOpUH 3JIEKTPOJIUTUYECKON muccornmaruu. | OIIK-1 | snexkTponuTHYecKo# nucconuanuu. | Y4ucOHbIe
AIEKTPOJTUTUYECKOM Teopust Apenunyca. YMeThb: onpenensiTb OCHOBHBIE JICKIUU.
JTUCCOLIMAIIAH. 4011 MOJIOKEHUS TEOpUH ApeHunyca. [Ipe3ent
Baanernb: HaBbIKaMU BBIMIOJHEHUST | allus,
CXEMBI 3JIEKTPOJIUTUUECKOU Clanbl.

JUCCOLMALMU KUCIIOT, COJIeH 1
OCHOBaHHUM.




Tema | I'maponus coneit. Crenens XapakTepucruka COJIEH, KOTOpbIE VK-1 3HaTh: TOHATUS TMIPOJIN3a COJIEH.
21 TUAPOJIH3A. KoncranTa noaBepraorcst  mpoueccy  ruaponmza. | OIIK-1 | ¥YMeTs: onpenensite coyu YueOHbIe
TUApOaN3a COJIH. Crenens ruapojiusa — OO0 BCHICCTBA MOABCPrarIMeCsa TuapOIn3y, JICKIIUH.
4/0,11 | moABEpraroumascs TUAPOIU3Y, KOTOpast 3aBUCHT HAIKCaTh TUAPOJIU3 COJICH.
OT KOHCTAHTBI 3TOI0 paBHOBECHUA, a TAKKE OT BﬂaHeTb:
TEMIICPATYpPhl U OT KOHLCHTPAIlUH COJIH. HaBBIKAMH OHpeI[eHeHI/Iﬂ THIIA
TUAPOJIN3A.
Tema | HeoOpatumblii  ruaponns Xapakrepucruka KOMILIEKCHBIX YK-1 3HaTh: TOHATUS HEOOPATUMOTO
22 COJIEH. COEIMHEHUHN. Knaccugukanus | OIIK-1 | rugposmsa coeid. YueOHbIe
KOMIUIEKCHBIX ~ COCAWHEHUM —  couu, YMerh: onpenensaTh Cou JICKIIHH.
KHUCJIOTH, KOMIIJIEKCHBIE OCHOBaHU, MOJIBEPraoIuecs: HeoOpaTUMOMY
4/01 11 KOMIIIEKCHBIC HEDJIEKTPOJIMTHI. TUJIPOJIN3Y, HAIKCATh
HEOOpaTUMBIN THAPOJIN3.
Baagern:
HaBBIKAMU  OTPEICIICHUS  THIA
HEOOPaTUMOTO THAPOIIH3A.
Tema | Komrurexcusie B 3aBucumoctM oT  KjIaccuuUKau VK-1 3HATB: MOHATHS KOMILJICKCHBIC
23 COCIMHEHU L. KOMIUIEKCHBIE  coeauHennst — wuMeroT | OIIK-1 | coennHeHus. Yuebubie
Knaccugurarpms. pa3JInYHbIE Ha3BaHUsA, XapaKTEPHU3YIOLIUE YMeTh: onpenenaTh K KaKoMy TUITY | JIEKI[HH.
2/0,055 KOMIIJIEKCHO€ COCIMHEHUE. 10 KJ1acCU(UKAIIMUA OTHOCHTCS Kowmmsro
KOMIIJICKCHBIC COCIMHCHU . TepHI)Ie
Baagern: MOJEIIH.
HaBbIKAMHM  ONpPEACIICHUS  THUIA
KOMIIJICKCHOI'O COCIMHCHMUA.
Tema KomrurekcHrpie KommiekcHble cOeTMHEHUS B 3aBUCHMOCTH OT VK-1 3HaTh: ITOHATHS KOMILIEKCHBIE YueOHbIe
24 COECOUHEHUS. KJlacca BemecTB (OPMHPYIOT  Pa3THIHYIO OIIK-1 COEIMHEHMSI. JIEKIUH.
Homenxatypa. HOMCHKJIATYDY. YMerh: olpeneiarh K KAKOMY TUITY
0 KJIacCU(UKAIIUTU OTHOCUTCS
4/0,11 KOMILIEKCHBIE COCIUHEHUSL.
Baanern:
HaBBIKAMH JIaTh Ha3BaHHC
OHpeHeHeHHOFO KOMIIJICKCHOT'O
COCIUHECHU .
Hroro 68/1,88







5.4. HpaRaneCRne U CCMUHAPCKHUE 3aHATHA, UX HAUMCHOBAHUE, COACPKAHUEC U 00beM B yacax
HpaKTH‘leCKI/IX U CEMHUHAPCKHUX 3aHSATHI He NnpeaycMoOTpPEHO y‘le6HbIM IIAHOM

5.5 JlabopaTtopHble 3aHATHS, UX HAUMEHOBaHUE U 00bEeM B yacax

Ne Ne paznena HaunmenoBanue O6nem B yacax /
/11 JUCIATUTAHBI NPaKTUYECKUX 3aHATUI TPYAOEMKOCTB B 3.€.
(010]0)
1 cemectp
1 Teaa 2 [IpakTryeckoe 3aHsATHE. DIEKTPOHHOE CTPOCHUE aTOMOB DIIEMEHTOB. 8/0,22
. emMa
[IpakTrdeckoe 3aHsATHE. DIEKTPOHHBIC KOH(DUTYpAIIUU aTOMOB B HEBO30Y)KIECHHOM 8/0,22
2. Tema 2 1 BO30Y)XJICHHOM COCTOSTHUH.
3 T . JlabopaTtopHnas padota. Kucnotsl, conu. Tlomydenue u cBoicTBa. 8/0,22
. ema 7.
4 T g Jlabopatopnas padora. Oxcuasl. ['mapokcunsl. [Tonydenue u cBoiicTBa. 8/0,22
. ema 8.
5 T 9 [IpakTrueckoe 3ansTue. Conu, knaccudukaiys, GU3MIECKre 1 XUMHUYECKHE CBOMCTBA. 3/0,08
. ema 9.
5 T T JlaGopaTopnas pabota. KuHeTnka XUMHUYECKUX PEAKIIUNA U XUMUIECKOE 8/0,22
. e .
Ma paBHOBeCHE.
JlaGopaTopHas pabota. XUMHYECKOE PABHOBECHE U €TI0 C/IBUT. 8/0,22
7. Tema 12.
2 ceMeTp
JlaGopatopHas pabota. bBydepHbie pacTBOpBHI. 8/0,22
8. Tema 13
JlaGopatopHas pabota. [IpuroroBieHre pacTBOpOB. 8/0,22
9. Tema 14




10. Tema 15 [IpakTrueckoe 3ansTre. KonnuraTtuBHbie CBOWCTBA PAaCTBOPOB HEEKTPOIUTOB. | 1 |l 9/0, 25
3aKoHbI Payis.

11. Tema 16 [IpakTrueckoe 3ansTre. KonnuratuBHbeie CBOWCTBA PaCTBOPOB AIeKTPosUTOB. | 1 |1 10/0,28
3aKoHbI Payis.

12. Tema 17 JlaboparopHas padota. OBP. Meros 31eKTpOHHOrO GajiaHca U HOHHO-DIICKTPOHHBIN 8/0,22
METO/I.
JlabopaTtopHnast pabota. ['maponu3 coseid. Crenens ruaponusa. KoHcTaHTa rEapoIi3a 8/0.22

13. Tema 21 COJIH. ,

102/2,84
Hroro:

5.6. IlpumepHasi TeMaTHKa KypCOBBIX IPOEKTOB (Pador)
KypcoBoii nmpoekT (padora) yueOHBIM IIAHOM He IPeAyCMOTPEH.
5.7. CamocrosiTesibHasi padoTa CTYJACHTOB

Conepxannie 1 00beM CaMOCTOATEIIbHOM PabOTHI CTY/ICHTOB

Paznensl u TeMbl paboueit [Tepedyens momaniHuX Cpoxku O0nbem B
MPOrpaMMbl CAMOCTOSITENIBHOTO | 3aJJaHUi U IPYTHX BBITNOJTHEHUS yacax/TpyJI0eMKOCThb
W3YYCHHS BOIIPOCOB JIJIsI (Hemenn) B 3.C.

CaMOCTOATEIILHOTO 0]0[0)

U3yUYeHUS

1 cemectp
Tema 2. Xapakrepuctuka CocraBienue JlaHa-
AJIEMEHTOB OOJBIINX U MAJIBIX KOHCIIEKTa
1-2 4/0,11

MIePHOJIOB




Tema 2. DnekTpoHHbIE
KoHurypamuu atomos f-
AJIEMEHTOB.

CocraBnenue IaHa-
KOHCIIEKTA

3-5

6/0,17

Tema 11. Pemienne 3amau no
Teme «KHHeTuKa XUMUYECKUX
peaKuuii 1 XUMUYECKOE
PaBHOBECHEY.

Pemenne 3amau

6/0,17

Tewma 12. Pemenue 3aa4 no
Teme «XUMHYECKOE PAaBHOBECHE.
[IpuHnun Jle marense».

Pemenne 3amau

15-16

6/0,17

2 cemecTp

Tema 14.Pemenue 3agaq 1o
Teme «CrocoObl BEIpaKCHUS
KOHIICHTPAIIUHA PACTBOPOBY.

Pemrenye THIOBEIX 3ama4

1-2

6/0,17

Tewma 15.Pedeparunas
WHIMBUyaJIbHAs paboTa

Hammcanue pedepara

3-5

6/0,17

Tema 18. Pemienue 3amay no
Teme. OBP. Meton
AJICKTPOHHOTO OajaHca.

Pemenue TMIIOBBIX 33724

6-7

6/0,17

Tema 19. Pemrenue 3amau 1o
Tteme. OBP. OBP. MHowuno-
AIIEKTPOHHBIA METO/I.

Pemenue TMIIOBBIX 33724

11-12

6/0,17

Hroro:

46/1,28




6. [lepeueHb yueOHO-MeTOAUYECKOT0 00ecTeYeH s /ISl CAMOCTOATEIbHOIH PadoThl 00yUYaOLIUXCS 10 JUCHUILIMHE.
6.1 Metoanueckue ykazanus (COOCTBEHHBIE Pa3pabOTKH)

1. MeTtomueckue yKkazaHus 110 oprannyeckoit xumuu, Y. 1 [DneKkTpoHHBIN pecypc] : A1 HHOCTPAHHbBIX YYalIUXCcs MOATOTOBUTENBHOIO OTJCIICHUS
/ Muno6pnayku PO, ®I'BOY BO "MI'TVY", Kad. xumun, Guznku u Gpusuko-xuMm. Mmeton0B uccien. ; [coct. T.H. ['onoBanora]. - Maiikon : MI'TY,
2017. - 34 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100018916

2. Mertonnyeckue yka3aHus K BBIIOJHEHUIO JTJAOOPATOPHBIX paboT Mo (HU3NUECKOM U KOJUIOMIHON XUMUU [ DIIEKTPOHHBIN pecypc] : Ui CTyIeHTOB
arpapHbIX crienuainbHocTelt / M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, ['OY BITIO "Maiikorn. roc. Texnon. yH-1", Kad. pusnueckoit xummuu u
¢busuku ; [coct. T'omoBanosa T.H.]. - Maiikomn : MI'TV, 2011. - 28 c. http://lib.mkgtu.ru:8002/libdata.php?id=1000053057

6.2 Jluteparypa st CaMOCTOSTEILHON PabOTHI

=

I'mnka, H.JI. O6mas xumus: yaebnoe nmocooue / H.JI. I'muuka. — M.: KHOPVYC, 2012. — 752 c.

2. Wsanos, B.I'. OcHoBBI XuMuH [DnekTpoHHBIN pecypce]: yueonuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: UH®PA-M, 2019. - 556 c. - 3bC
«Znanium.com» - Peskum goctyma: http://znanium.com/catalog/product/1022478

3. CemenoB, U.H. Xumus [DnextponHsiii pecypc]: yueonuk mis By3oB / CemenoB U.H., Ilepdumnosa N.JI. - CI16.: XUMU3AAT, 2016. - 656
C. - OBC «IPRbooks» - Pexxum nocryna: http://www.iprbookshop.ru/49800

4. Endumos, B.1. OcHoBBI 00111€# XuMuu [ DeKTpoHHBIN pecypc]: yaedHoe nocobue / B.1. Endumos. - Mocksa: UHDPA-M, 2015. - 256 c. -
DBC «Znanium.com» - Pexxum mocrtyna: http://znanium.com/catalog.php?bookinfo=469079

5. Hsanos, B.I'. OcHoBBI XuMuH [DneKkTpoHHBIN pecypc]: yueonuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: UH®PA-M, 2014. - 560 c. - 3bC
«Znanium.com» - Pexxum moctyna: http://znanium.com/catalog.php?bookinfo=421658

6. Cwmapsirus, C.H. Heopranuueckast xumusi: [Ipaktukym: ydaebHo-mipakTiHueckoe nocodue ans 6axanaspos / C.H. Cmapseirun, H.JI. barunaser,
N.B. Maiinakosa; non pea. C.H. Cmapsiruna. — M.: FOpaiit, 2013. — 414 c.

7. Kuszes, [I.A. Heopranuueckas xumusi: yaeOnuk juia 6akanaspos / [I.A. Kuszes, C.H. Cmapsirun. — M.: FOpaiir, 2012. — 592 c.

8. OO6mas u Heopranuyeckas xuMus. JlabopatopHslii mpakTUKyM: yueOHOe rnocobue i 6akanaBpoB u crernuanuctos / [C.C. babkuna u ap.].

— Mocksa: FOpaiT, 2012. — 481 c.



http://lib.mkgtu.ru:8002/libdata.php?id=2100018916
http://lib.mkgtu.ru:8002/libdata.php?id=1000053057
http://znanium.com/catalog.php?bookinfo=469079
http://znanium.com/catalog.php?bookinfo=421658

7. ®OH]1 OLIeHOYHBIX CPEACTB /sl NPOBeIeHUs MPOMEKYTOUYHOH aTTecTaluy 00y4Yalomux 1no
AUCHMILINHE (110 MOIYJIIO)

7.1. IlepedeHb KOMIIETEHINI ¢ yKa3aHUEM 3TaIoOB UX (JOPMHUPOBAHHUSI B MPOLIECCE OCBOEHUSI 00pa30BaTEIbHOM MPOrPaMMBbI

Otansl GOpMHUPOBAHUS HaumeHoBaHMe qUCIUIUINH, (OPMUPYIOIIUX KOMIETEHIMH B
KOMIETEHIH (HoMep npouecce ocsoeHus Ol
CEMECTpPa COTJIACHO




y4eOHOMY IIJIaHY) \

OIIK-1 Cnioco6eH NpUMeHSITh eCTeCTBEHHOHAY4YHbIe 1 001eHHKeHePHbIe 3HAHUS,

MeTOAbl MAaTEeMATHYeCKOr0 AaHaJu3a M MOAeJUPOBaHUS B mpodeccHOHATLHOMI
nesiTeJIbHOCTH

1,2,3 MaTtemMaTHKa

1,2 Du3nka

1,2 Xumus
YK-1

Crnoco0eH ocylecTBJIATH MOUCK, KpUTHYECKUH aHAIN3 U CUHTe3 HH(popMauu,
NPUMEHSATH CUCTEMHBIH MOAXO0/ A/l pellieHHs] MOCTABJIEHHBIX 32124

1 Ddutocodus
1,2,3 |MaremaTuka
1,2 Dusnka
1,2 XuMus




7.2. OmnucaHue mnoka3aTened M KPUTEpUEB OLIEHMBAHUS KOMIIETEHUMH Ha pa3IUYHBIX 3Tanax uxX (OPMUPOBAHMS, ONUCAHUE UIKAIbI

OLICHUBAHUA
Ili1anupyemble pe3yJjibTaThbl 0CBOCHUS Kpurepun oueHuBanusi pe3yJbTaToB 00y4eHU s HaumeHoBanue
KOMIIeTeHIIUH OIIEHOYHOI0
Hey/I0BJIeTBOPHUTEJIHHO| Y/I0BJIeTBOPHUTE/Ib X0po110 OTJIMYHO cpeacrsa

HO

npodeccuoHAIbLHOM 1eATeTbHOCTH

OIIK-1 Cnoco0eH nmMpuMeHSITb eCTeCTBEHHOHAY4YHble U 00IIen

H’>KCHCPHBIC 3HAHHU

f, METOAbI MATEMATHYECCKOI'0 aHaJIM3a "

MOACIUPOBAHUA B

IIOKJ'I&I[, BOIIPOCHI K|
OK3aMCHY

3HATH: OCHOBHBIE teopetuueckue/@parmentapusie 3Hanusl Henonnsie 3Hanus |ChopmupoBannsie, Ho| CdopMupoBaHHbIE
MOJIOKEHUS CMEXKHBIX c XUMHEH coJieprKalue CUCTEeMaTUYECKue
MUCLMIUIMH: OCHOBHBIE TOHATHSA, 3aKOHBI, OTIeJIbHbIE TPOOEIBI 3HAHUS
MaTeMaTHYeCKOr0  aHajuu3a,  aireOpsl; 3HAHUS

MOAXOJIbl K PEIICHUIO 3a/la4 U3 OCHOBHBIX|

[pa3aenon MaTeMaTHKU;

(dyHIaMeHTanbHbIe (PU3MYecKue 3aKOHBI U

Teopuu, PU3MYECKYIO CYIIHOCTH SBJICHUH U]

MPOLIECCOB B IPUPOJE U TEXHUKE.

YMeThb: UCIONb30BATh 3HAHUA O CTpoeHuH, Yactuunble ymeHus |HenosnHbele ymeHus | YMeHUs MOJHBIE, CdopmupoBaHHbIe
BEIllECTBA, MPUPOJIE XUMUYECKOU CBSI3U B JIOTTyCKarOTCs yMEHUs
[Pa3TMYHBIX KJlaccax XUMHYECKHUX HeOOJIbIIINEe OIUOKU

COCIMHEHUN i1 TOHMMAaHMs CBOICTB




MaTEepHUAaJIOB.

Bianerb: cUCTEMON TEOPETUYECKU 3HAHUM
110 OCHOBaM XMMUMH, HaBbIKAMMY|
TEOPETUYECKOTO u IIPAKTUYECKOTO
IIPUMEHEHHUSI K PELICHUIO PA3JIMYHbIX 3a/1a4

YacTuyHOE BIIaJIcHUE
HaBBIKaAMH

Hecucremarnuecko
€ IpUMEHEHHUE
HaABBIKOB

B cucremarnueckom
MPUMEHEHUU HAaBBIKOB
JIOITYCKAOTCA
npo0ebI

VYcneniHoe u
CHUCTEMATUYECKOE
HpI/IMeHeHI/Ie HaABBIKOB

MOCTAaBJCHHBIX 3a1a4

YK-1 Cnocoben OCYHIECTBJIAATDH IMOUCK, KpI/ITI/I‘{eCKI/Iﬁ AHAJIU3 U CHHTE3 an)opMaupm, MNPUMEHATD CHCTEMHBIH MOAX0 IJIA peuicHUust

CCTCCTBCHHOHAYYHBIX 3a1a4.

3HATB: CMBICT PU3NYECKUX BEIUYNH U ®parmenTapuble 3HaHus| Henonnble 3nanus |ChopmupoBanubie, HO| CpopMupOBaHHBIE
[lonsTHi, ypaBHEHUH, NPUHIMIBI PaOOTHI coaepkamue CHCTEMAaTUYECKUE
pruOOpoOB U 000PYAOBAHMSI, COBPEMEHHBIE OT/IeJbHbIE TPOOEIIBI 3HAHUS
METOJUKH  (PU3MYECKUX H3MEHEHUH ¢ 3HAHUS

00pabOTKH SKCHEPUMEHTAJIbHBIX JAHHBIX;

MEeTO/IbI (PU3UYECKOTO0 U MaTeMaTUYECKOTO

MOJEITUPOBAHUSI.

YMmers: HCII0JIb30BAaTh 3HaHUS o Yactuunsle ymeHuss |HemnonHele ymeHusi| YMeHUs MOJIHBIE, CdopmupoBaHHbIe
COBPEMEHHOM KapTHHE MUpa, JOITYCKaKOTCS YMEHHUS
3aKOHOMEPHOCTH CTPOCHHS BEUIECTBA JUIS HeOoJIbIINE OLIMOKU

[MOHMMAaHWs  OKpPYXalollero  Mupa H

SIBICHUM TIPUPOIBI.

Baagers:  HaBblkaMu  ucnonb3oBaHus YactuuHoe BiageHue |Hecucrematndecko| B cucrematnueckom Ycenemnoe u
OCHOBHBIX OOIIe(pU3NUECKIX 3aKOHOB WU HaBbIKaMU € IPUMEHEHUE |[IPUMEHEHUU HABBIKOB| CHUCTEMAaTHYECKOE
[IPUHLMIIOB B B&KHEHIIMX INPAKTUYECKUX HaBBIKOB JOITYCKaOTCs IIPUMEHEHHUE HAaBBIKOB
[IPWIOKECHUAX; IHPUMEHEHHE  OCHOBHBIX| npo6eb

METOJOB  (U3MKO-  MaTeMaTH4YeCcKOIo

aHaJIn3a IS pelieHns

Jlokman, BOIpOCHI K
JK3aMEHY




7.3. Tumnosble KOHTPOJIbHBIE 3a/laHUSI U HHbIC MaTEpualbl, H606X0)II/IMI>IC AJIs1
OICHKH 3HaHHﬁ, yMeHHﬁ, HAaBbBIKOB H (I/IJ'II/I) OonbITa ACATEJIBHOCTH, XaPaAKTEPUIYHOIIUX
ITallbI (l)OpMPIpOBaHI/Iﬂ KOMIIeTeHIIUIi B nmpouecce OCBOCHUA OﬁpaSOBaTeﬂbHOﬁ nmporpaMmmbl

KOHTpOJIbeIe BOIIPOCHI U 3a/laHUA JIJIA MPOBEACHHUS KOJIOKBUYMaA

1. OcHoBHOE conepkaHne aTOMHO-MOJIEKYsipHOTrO yueHus. IIpocToe BemiecTBo u
XUMUYECKUH JIEMEHT.

Atom. Mouekyna. Mos.

3aKOHBI CTEXUOMETPUU. 3aKOH COXPAHEHHS MacChl BEIIECTB.

3aKOHBI CTEXMOMETPUU. 3aKOH MOCTOSIHCTBA COCTABA.

3aKOHBI CTEXMOMETPUU. 3aKOH SKBUBAJICHTOB.

3aKOHBI CTEXUMOMETPUU. 3aKOH KPATHBIX OTHOIIEHUH.

3aKOHBI CTEXUOMETPHUU. 3aKOH NMPOCTHIX 0OBEMHBIX OTHOIIEHUH.

Nouobkown

JlabopaTtopnast pabota Nel2. ['maponus coneit
TEOPETUUYECKAS YACTb

Nsmenenue XapakTepa CpcAbl MPOUCXOJUT HE TOJIBKO B PE3YyIbTaTeC )106aBJ'IeHI/I$I KHUCJIOTBI
WM IICJI0YU B BOAY, HO U IPHU paCTBOPCHHU HEKOTOPBIX COJ'ICfI, XOTd IpHu UX AUCCOLNMANKU

wonst H m O me ob6pasyiorcs. D10 06YCIOBIEHO B3aMMOIEHCTBHEM HMOHOB COTH C
MOJIEKYJIaMH BOJbI U3 UX TUAPATHOM 000JIOUKH.

I'maponus — peakyus obmena mexncoy coavto u 8000, NPUBOOAWAs K 00pA308aHUI0 c1ab0o2o
anexkmpoauma u usmenenuro pH cpeoul.

IMuaponus coieii — 3TO Tporiece, 0OpaTHBIN HEHTpaTU3aIUu:
KtAn + HOH —« KtOH + HAn

Bona sBisercs ciaObIM 3JCKTPOJMTOM, W JIJIi CMEIICHHS JIaHHOTO PaBHOBECHS BIIPABO
HEO00XO0MMO, YTOOBI CPEeIU MPOJTYKTOB PEAKIMK ObLT XOTsI ObI OJIMH CIa0BIN AIEKTPOJIUT.

B Ipouecce ruapojin3a MmMpoucxoauT oOMeH MCKAY COJIbKO U BOJIOM TeMH HOHaMH, KOTOPLIC
MOT'YT COCAUHUTLCA B MOJICKYJIbL cna60z[HccouHpr10mero BCIICCTBA. HpI/I 3TOM OCTaBHIHECCA OT

BOJbI HOHBI H nin OH HaKaIlJIMBAXOTCA B PACTBOPEC U 06YCJ18.BJ'II/IB8.I-OT KHCIIYIO WJIN HICJIOUYHYIO
PCaKIUIO CPCIbI.

I'maposu3y moaBeprawTcesi TOJBKO COJIM, 00pa30BaHHbIE CJIa0bIM OCHOBAHHMEM HJIH
CJ1200¥ KHCJIOTOI.

Ilpumep: Hamucate ypaBHeHus rugaponuza CuSOs4 B MOHHON W MOJNEKYIspHOW Qopme u
onpenenuTs 3Hauenue pH B pactBope coun.

1.Hanucamyo ypaenenue ouccoyuayuu conu:
CuS0y . Cu"+507

2. Onpedenumy cuny 0CHO8AHUSA U KUCIOMbl, 00PA3YIOWUX COlb.



Hon cnaboeo snekmponuma nooyepkHymo.
Cnabwvte ocnosanus: nepacmeopumoie, a maxice NHsOH

Cnaovte kucnomoi: sce, kpome HCI, HBr, HJ, H>SO4, HNO3, HCIO4, HMnOa, H2CrO4

T 'vapoaus o nepBou CTyneHu

Co* ™ +HOS _, Ca0H + 5

4. /lononnumes  umerowuecs UOHbL COOMBEMCMEYIOWUMY — NPOMUBOUOHAMU, KOMOpble
0bpazylomces npu OUCcoyuayuu Conu:

CuOH™ |+ | H

S

5. Cocmasumv monekynapuoe ypasnenue, o0beOUHUE UOHbL C NPOMUBOUOHAMU 8 MAKOM
COOMHOULeHUU, YMODObL 8 CyMMe UX 3apsio0, Y4umvledsi UHOEKCbl, Oblll paseH Hyio.

Ilpu Heobxooumocmu paccmagumo K03 puyuenmol

2uS0y - 2g0n _, (Cu0H} 80~ HS0,
6. Onpedenums xapaxkmep cpeovl u 3Hauvenue pH 6 pacmeope.

B pactBope CuSO4 Hakannusarotcs nousl H . Cpena kucnas, pH < 7.

XapakTep B3aUMOJEWUCTBUSI MOHOB COJIM C BOJIOM 3aBHCHUT OT CHJIBI OCHOBAHUS M KUCJIOTHI,
00pa3yoIux coJb.

1. Conu, o06pazosanHvle CUNLHBIM OCHOBAHUEM U CUIbHOU KUCIOMOU, 2UOPOIU3Y He

nooeepearomcs. Pacmeopvl maxux coneii ocmaromes neumpanoHoimu, pH = 7.

KatnoHbsl ¥ aHUOHBI STHX COJICH HE CBA3BIBAIOT MOHBI H-_I/I OH BOJbI, T.K. HC O6paSYIOT C
HUMHU MOJICKYIJI cl1a0BIX QJICKTPOJIUTOB.

> NaCl + HOH —« NaOH + HCI

3. Coau, obpazosamHvie CULbHLIM OCHOBAHUEM U CAAOOU KUCIOMOU, HO08EPZaromcs

2uoponu3y no anuony. Vx pacmeopui umerom wenounyio peaxyuio, pH > 7.

AHVOHBI CONM CBA3BIBAIOT MpOTOHBI H BobI, 00pasys Moiekymbl crnabGoif KHCIOTHI (B
cllyyae OJJHO3apsIHBIX HOHOB) WM I'MIPOAHHOHBI (B CIy4ae MHOT03aps/IHBIX HOHOB).

a) Comm OJHOOCHOBHBIX KHCJIOT:

KCN —« K


http://chimical-docs.ru/index.php?action=full&id=485

CN"-HOH _, HON-=+0H

o |- BoH HCN +| oH

— >

0) CoJyin MHOTOOCHOBHBIX KUCJIOT:
Na;CO3z —« INaT +{:Og_

COP 4 HOH —« HCO: 4 OH"

COEm
WNa

= BHOH HCO: + | OH
NaT

—

Na2,CO3 + H2O — <« NaHCO3 + NaOH

4.Conu, obpazosannvie clabdblM OCHOBAHUEM U CLAOOU KUCIOMOU, HOOBEPZAIOMCA 2UOPOIUIY
U nO Kamuowy, u no anuony. Peakinus pacTBOpPOB ITHX COJIeH MOXET ObITh HEUTPaTbHOM,
CITa0OKHUCIION WM CJIa0OLIENIOYHON B 3aBUCUMOCTH OT 3HAYEHMH KOHCTAHTHl JAMCCOIMALNU
c1aboro OCHOBAHUSA U C1a00H KHCIIOTHI, KOTOPBIE 00pa3yroTcs B pe3yabTaTe THAPOIN3A.

Ecmu Ko(ocu) > Ko(kuci), To cpena OyaeT criabowenoutol.
Ecmu Ko(xucn) > Ko(ocH), To cpena OyaeT ciaboxkucuoll.

Ecmu Ko(ocH) = Ko(kucit), HOHBI COJIM THIAPOJU3YIOTCS B paBHOW CTENEHHU, U cpena Oynmer
HeUumpanibHou.

O6pa3y}onmec;1 B IIPpOLECCEC Tuapoin3a HOHbI EH OH CBA3BIBAIOTCA B MOJICKYJIBI BO/JbI
HZO, 4TO MPUBOJUT K CMCIICHUIO paBHOBECUA BIIPABO, TO €CTh K YCUJICHUIO T'UAPOJIN3a.

a) Conu, 00pazoBaHHbIE OIHO3APSAHBIMU HOHAMU:

}“EF—)(—NRE +E

3anucwiearomesi UOHHbBLE YpasHerus no Kamuowy U no dHUOH). Kamuon u anuon

00bEOUHAIOMCA 8 MOJIEKYLy CcOolu, A UOHbL bed u aa 6 MOJIeK)y 6000l

NiE| + HOH NILOH -

ETHEORE o usp 3o BT

ﬂﬂﬂ HANUCaHusl MOJNEKYJIAPHOCO YyPABHEHUA HAOO CAOMCUMb UOHHbLE YpaeHeRUA, coKpamue
JUULHUE MOJIEK)TIbl 60001



NILE+ JEO NTLOH+HF + HeY
NHE-@— HQO EQ \0(\S\up 3(_)(_ B’H.«GH*—H?

Ko(HF) > Ko(NH4OH), cpena B pactBope ciabokucinas, pH < 7.

0) Conm, 06pa3oBaHHBIC MHOTO3aPSTHEIMI HOHAMH:

(NHRCO0, | 2NHI COF

Banucviéaromes  uUOHHbBIE YpPaeHerus Nno KamuowHy U no daHUOH). Kamuou u anuon

06veounsIomcs 6 monekyny conu, a wonsl H u DT - g yonexyny 600wvi. Ocmanvhvle uombl
OONONHAIOMCS NPOMUBOUOHAMU, KOMOPble 00paA3VIOMCcs NpU OUCCOYUAYUU CONU

NHE | - HOH NHOH +
COe| 0T OO |+ | H
™ W

= EQ\o(\s\up 3(—e LEE | [OH

(NH300; = 24,0 NH.OH - NEJHCO; - 5T
(NAg L -R0 | NHOH-NHHCO;

Ko(NH4OH) > KO(HCDE_), cpena ciabomienoynasi, pH > 7.

[Ipu co3manum cnenuaibHBIX YCIOBUI MHOTO3apsiHble MOHBI MOTYT THAPOJIM30BATHCS HE
TOJIBKO TIO TEPBOM, HO M MO CIEAYIONIMM CTYNEHSM, XOTS MpU OOBIYHBIX YCIOBUSAX 3TO
MIPAKTUYECKHU HE MTPOUCXOTUT.

FeCk ., Fe 300
TeiFe L QOH —« FeOH™ 4 H-
FeCls; + HOH —+« FeOHCl; + HCI
e FeOH™ L OH — T20HE | g~
FEOHCI, + HOH —« Fe(OH),Cl + HCI
Micr: FefOHS | 5oy~ FeOHE, g

Fe(OH)2Cl + HOH —«— Fe(OH)s + HCI

FI/I,I[pOJ'II/B COHCﬁ, 06pa30BaHHBIX OYCHb CIa0bIM OCHOBAaHMEM M cliaboi JeTy4yerl WM
HEpPacTBOPUMOU KHCIOTOH, IIPOTEKACT A0 KOHIA IO BCEM CTAAUAM U ABJIACTCA HGOﬁpaTI/IMbIM.

Takue comu B pacTBOpax HE CYHICCTBYIOT, TAK KaK IIOJIHOCTBIO pPa3jiararoTcAa BOJIOM C



BBINIAJACHUEM OCaJKa U BbIJICIICHHUCM I'a3a.

[MonHOMY THAPONU3Y IOABEPralOTCs, HAIpUMep, KapOOHAThI, CyIbOUIBI U CHUIMKATHI
TpexBaJeHTHHIX MeTamioB (ALY, Cr3*, Fed").

ALS, _, 2AF- 387

3anucwviearomces uorHbIE YPABHERUA NO 6CEM cmaousim:
T - ‘&L1.3+ AHOIE = -
LT A 4 HOH —y A + H

Ier AOH™ 4 oy — AHOHE L1~

M ez AHOHE | yoH 5 Al(OH)s +H”

> AP - 3HOH - ANOH: - 35
Ton 8 4L HOH - BS +0H"

e B8 4 HOH —H,S + 5

S8 - ZHOH — HaS+ 205

3amem emecme 3anucvl8arOmcs CyMMApHule UOHHblE VPABHEHUs NO KAMUOHY U AHUOHY.
Onpedensiromes MHOdCUmMenU, Ha KOmopwvle HA00 OOMHONCUMb KAHCOOe YPAGHeHUe, YMoObl U3

KamuoHa U aHUoHa NOJAYYUMsb HeUMpPAaibHYI0 MOAEKYIY:
AP [FIHOH —ANOHS |5 || =2
ST [+2HOH — HSAS +|oH || =3

Al,Ss + YH:O _, 2 AI(OH)s + 3H,81 + 0

AlzSz + 6H20 — 2A1(OH)3| + 3H2S1

IIpu pactBOopeHuu cynbduga aalOMUHUS B BOJE BBIMANaeT O€NbI 0CaJOK THAPOKCHIA
AIFOMUHHUS U BBIJIESETCS CEPOBOIOPO/I.

IlonHbrit ruapojin3 MpOUCXOAUT TaKXKE MpHU CMCHICHUHU PpPaCTBOPOB JBYX COJ'ICI\/’I,
THAPOJIM3YHOIIHUXCA 11O ITPOTHUBOIIOJIOKHOMY THITY.

I[Tpu cnuBanuu pactBopoB AlCIz u NazS BMecto 00pa3oBanus cynbhuaa allOMHHUS BBINAICT
ocaniok Al(OH)3 1 mosBUTCS 3amax BBIJEISIOMIETOCS CEPOBOIOPOAA.

Cymmapnoe MoneKynsApHoOe ypasHeHue HONYYAemcs NPU CLOHCEHUU YPAGHEHUs 0OMeHHOU
peaxkyuu conei ¢ CyMMAapHbIM ypasHeHuem cuopoausa oopazyiouje2ocs npu 3mom oomene Al>S3:



2AICI3 + 3Na,S + 6H.0 — 2A1(OH)3| + 3H2S1 + 6NaCl

HOCKOJIBKy ruapoOJin3 ABJIACTCA PABHOBCCHBIM IPOLIECCOM:

X"+ HOH —»«— KtOH +H",

COOTHOIIIEHUE MTPOYKTOB M PEareHTOB MOYKHO BBIPA3UTh C TIOMOIIBIO KOHCHAHMbL 2UOPOIU3A
Kr :

g, EtOHIH ]
TR

KOHH@HTpaHI/ISI BOJAbI OCTACTCs MMOCTOSIHHOM U BXOAWUT B KOHCTAHTY.
Yem bonvuue 3nauenue Kr , memM noJjiHee nponiexaem 214()]?0]1143.

KoncranTta ruaponmsza cBsi3aHa € KOHCTAHTOM JMCCOIMAIIMU OO0pa3yromerocs ciadoro
AIEKTPOJIUTA CIAEAYIONUM COOTHOIIICHHUEM

1k
K;

E;z

Yem cnabdee kucnoma unu ocnosanue (uem menvuie ux Ko), mem cunwvnee zuoponuzyemcs
00pazoeannas umu coJie.

HHTEeHCUBHOCTh MPOTEKAaHUSI THAPOJIM3A XapaKTEPU3YeT TAKXKE cmeneny cuopoau3a h —
OMHOWEHUEe YUCIA MONEKYIl JIeKmpoIuma, noogepauiuxca 2uopoauszy NT, Kk obwemy yucny
MOJIeKY aieKkmponuma 8 pacmeope Noow.:

N,

Y 160%

_ﬁ‘: =
Mg

h 3aBucur ot IIpUpPOAbI COJIU, TEMIIEPATYPhI U, B OTIIUMYUC OT Kr , OT KOHOCHTpPAIKUH COJIN.

KosmdecTBeHHO 3aBUCHMMOCTh h OT KOHCTaHThI Tuapoim3a Kr u xonienrpamuu comu C
BBIPAXKAET 3aKoH pazoaesnenun Ocmeanvoa:

Ilpu pasbasnenuu (ymeHbueHUU KOHYSHMPAYUU Coau) 2UOPOIU3 YCUTUBACTNCAL.
L.Ilpupooa conu

Yem crabee ocrHosanue u Kucioma, 06pa3yiomue COJlb, Mem OHA CUjlbHee eudpomwyemc;z.
2. Konuenmpayusn conu

Hpu p6136616]l€Huu CcmeneHs eudponusa pacmem, TaK KaK pacCcTCT YUCIO MOJICKYJ BOJIBI,
ABJIFIOINUXCA HMCXOAHBIM BCHICCTBOM B pPCAKIHWU THAPOJIM34d, MO3TOMY, IO MNPUHOHUITY Jle



[[TaTense, paBHOBECHE CMELIAETCS BIIPABO
3. Temnepamypa

FI/I,Z[pOJII/I?; SABJIACTCA SHAOTCPMHUYCCKUM mponeccom, IIO3TOMY npu noesluteHUuU
memnepamypbl CMeneHsb zudeﬂus’a yeenuvueaemcs, TaK KaKk paBHOBCCHEC CMCIIACTCA BIIPABO.

4. Ilpucymcmeue 00HOUMEHHBIX UOHOE

Eciu B pacmeop conu, umerowuii Kucayio peaxkyuio, 00basums xkuciomy (1.e. nonsl ), To
pPaBHOBECHE CMECTHTCS BIIEBO U 2UOPOIU3Z OCIAOUMCAL.

Ecnu dobasums wenouv (1.e. mous1H ), katnonsr H 6yayT cBsseiBaThCa B MONMEKysmbI
H20, u paBHOBECHE CMECTUTCS BIPABO. [ UOPOAU3 YCUTUMCA.

AHAIOTUYHO, €CIIH 8 PpACmeop COU, UMEIOWUL We0UHYI0 peakyuro, 000a8ums weioub,
2UOpoU3 ocrabumcs, a Ipu T00aBICHUU KUCTOTHI — YCUITUTCS.

Yacto He0OX0AMMO MOJABUTh T'MAposU3. s 3TOro pacTBOpBHI cCOJIEH CleAyeT XpaHUTh B
KOHLIEHTPUPOBAHHOM BUJE ITPU HU3KUX TEMIIEPATypax.

1. l'uponu3 uaeT TOJIBKO MO claboMy HOHY.
2. XapakTep cpelibl ONpEAesIeTCS HOHAMU CUITBHOTO 3JIEKTPOJIATA.

3. OnHo3apsaHbIe MOHBI THAPOJU3YIOTCS C 00pa3oBaHHWEM Ci1abOTO OCHOBAaHUS WM Claboun
KHCJIOTBIL

4. MHoro3apsiiHpie MOHBI MOJABEPraloTCs THAPOJM3Y TOJBKO Mo I cTymeHu ¢ oOpa3oBaHHEM
KHUCJIOU WJIA OCHOBHOU COJIH.

5. Ilpu co3maHuy crielUalbHBIX YCIOBHIM MHOT03aps/IHble HOHBI MOJIBEPraloTCs CTYIEHYATOMY
TUAPOJIU3Y.

HeJ’IL pa6OTBII I/I3y‘~IeHI/IC peaKuHﬁ Truapojiia conen Pa3IMUHbIX THUIIOB HW CMCHICHUA
TUAPOJIUTHYCCKOTO PAaBHOBCCHA.

OO6opynoBaHMe M PEaKTUBBI: IITAaTHB ¢ mpooupkamu. [Ipobupkonepxarens. Yamka Ilerpu.
Cnuproska. PactBopst (0,001-1 M): ménoun, conssHOW KUCIOTHI, XJIOpHAA MarHus, cyibdata
ME€IM, XJOpUAA HATpus, alerara HaTpus, XJIOpHAa amoMUHUA. VHAMKATOpBL: METHIIOBBIN
OpaHXeBblii, peHondTanenH, yHuBepcaibHas UHUKaTOpHas Oymara.

Omnpit 1. OKpacka HHAMKATOpA B Pa3JIMYHBIX CpEIax

Hamute B ngeBaTh mpoOupok mo 2...3 M1 JUCTWLIMPOBaHHOM Bojbl. llepBbie Tpu
NpOOMPKHU UCHOJIB30BATh JUIsl UCTIBITAHUS MHJUKATOPOB B HEMTpanbHOU cpene. B oqHOM U3 HUX
CMOYHTbH TOJOCKY YHHUBEpCAIbHOW MHIMKATOPHOW Oymaru, BO BTOPYIO 100aBUTH 1...2 Kamiu



METHJIOBOTO OpPaHXEBOTO, a B Tperbio 1...2 kxammm ¢QenondranenHa. OTMETHTHh OKpacKy
WHIMKATOPOB B HEHTpanmpHOU cpene. B criemyromme Tpu mpoOMpKu NOOABUTH MO HECKOJIBKO
Karesib pacTBOpa MIEN0YM U OTMETUTHh OKPAacKy MHAMKATOPOB B IIEIOYHON cpene, H0OaBiss B
TOM JK€ TIOPSIJIKE MHIUKATOPBI, a B TIOCIEIHUE TPH MPOOUPKHU NMPHOABUTH MO0 HECKOJIBKO Karelb
pacTBopa COJITHOM KMCIOThI U OTMETUTh OKPACKY MHIAUKATOPOB B KUCIIOHN Ccpeie.

Pe3ynbratel onbiTa 3anucarh B TaOIULY.

Cpena
Nuaukartop Kucnas Heitpanshas [enounas
pH<7 pH=7 pH>7
VYHuBepcanpHasg UHAUKaTOpHAs Oymara
MeTunoBslit
OpaHXEeBbIN
®denondranenn

Omnebit 2. Onpenenenue pH pacTBOpoOB KUCTOT ¥ OCHOBAaHUIM

B uamky IleTpu monoxuTh MOJOCKY YHHBEPCAIbHOTO WHAMKATOPA, HAHECTH HA HEro
1...2 KamiaM UCIBITYEMOTO pacTBOpa, MPEAOKEHHOrO MpenojaBaTesieM, U TOTYac e CPaBHUTh
OKpacKy OyMaru co IKajioil yHuBepcaibHOTO UHIUKATOPA.

Omnebit 3. ['uaponus coneu

B dvamke Iletpu pa3smecTutrh NATH MOJIOCOK YHHMBEPCATbHOIO HWHAMKATOpa JUIf
onpeznenenuss pH msatu pactBopoB: xmopuaa maruus, cyinbdara meau (1), xmopuaa naTpus,
cynbdaTa HaTpus, kapooHaTa HaTpus. s 3TOro oJHYy Karullo pacTBOpa HAHECTH HA MOJIOCKY U
CpPaBHHUTb OKpacKy Oymaru co IIKajJol yHHBEpPCAJIbHOTO MHAWKAaTOpa. Kakue u3 MCHBITyeMbIX
coneit monBepraorca ruApoanzy? CocTaBUTh MOJIEKYNISPHbIE U MOHHBIE YPAaBHEHUS PEaKIuil
TUAPOJIN3A ITUX COJICH.

OmbiT 4. PaBHOBECHE peaKIIUU THIPOJIH3A

Hamute B npoOupky 10 kxamens 0,5 H pacTBopa amerara HaTpusi M OJHY KalUIio
¢denondranenna. OCTOPOKHO HArpeTh pacTBOP IO KHUIEHUS HAOMIONaTh M MOSBIEHUS PO30BOM
okpacku. [Ipn oxyaxaeHun pacTBopa OKpacka CHOBa Mcue3aeT. Hamucars ypaBHEHUE peaxuuii
THJIpOJIM3a anerara Hatpud. JlaTh 00bsicHeHne HaOI0JaeMbIM SIBIICHUSIM.

OmnsIT 5. HeoOpatumslii ruponus

B npobupke k 4 kamiusM pacTBOpa COJM AJIIOMUHUS NpHOAaBUTH § Kaleidb pacTBOpa
kapOonara Hatpus. HabmiomaTe BeImajieHue 6enoro amop@HOro ocajaka M BbIACICHHE Ta3a.
Yo6eaurecs, uto B ocajke Haxoautcst AI(OH)s. st 3Toro ocaiok pa3enuTh Ha JBE YacTH, OJHY



U3 HUX 00paboTaTh COJITHOM KHCJIOTOH, a JAPYryl0 — pacTBOpoM enkoro Hatpus. COCTaBUTH
YPaBHEHUS PEAKLUN.

KonTtponsHbIE BOIIPOCHI

1. 3anucare ypaBHEHHE peakUUi T'MIPOJIM3a B MOJEKYISIPHON M HMOHHOHN (opme cieayrommx
coueit: 1) Ba(NOs)2; 2) CrCls; 3) NasPOa; 4) Zn(CHsCOO)z;

5) NiSOs; 6) NazB4O».

2.Yka3ath: 1) Kakue W3 pPACTBOPOB HMMEIOT KUCIYIO cpeny? 2) Kakhe pacTBOPbI HMEIOT
HIEIOYHYIO cpeny? 3) Kakue pacTBopbl umeror pH = 77

3. Ecnu x pactBopam coneit xsopuna Oapusi, cyabparta menu (II), HuTpara amoMuHus OpUIUTH
pacTBOp KapOoHaTa HaATpus, B MIEPBOM CiIydae BBINAJAECT OCAJ0K KapOoHaTa Oapusi, BO BTOPOM
ciydae — ocHoBHas coib (CuOH)COs, a B tpetbeM ciydae — Al(OH)s. OOBsicHUTH HaHHOE
SABJICHHUEC U HAITUCATh YPABHCHUSA peaKHHﬁ.

1. Moset i1 B BOJHOM pactBope KoHIeHTparus [H'] unu [OH ™| paBHsTHCS HymI0?

2. UeMy paBHO MOHHOE TIPOM3BE/ICHUE BOJIbI? VI3MEHUTCS M BEIMYMHA HOHHOTO TIPOM3BEICHUS
BOJIBI: @) NP MOBBIIMICHUH TEMIIEPATyphI; 0) Mpu J0OABIECHNUN K BOJIE KHCIOTHI?

3. Uto takoe pH u pOH? Uemy paBHa cymMa 3TUX BEJIMUUH?
4. BoopoaHbIi MOKa3aTens OJHOTO pacTBOpa paBeH 1, a Apyroro

5. Kakoii pactBop Oosiee kuciblii? Bo ckoibko pa3 B HEM OoJibllie KOHIICHTpPALUs HOHOB
BoJiopojaa?

6. Beruuciute pH pacTBOpoB, B KOTOPBIX: a) MOJISIPHBIE KOHIIEHTPAIIMH HOHOB BOJIOPO/ia PaBHBI:
3-1075; 2-10-%; 107'% 5 -1077; 6) MOJsApHBIC KOHIIEHTPAIIMM MOHOB THIpOKCHAA paBHBL: 1074 5
‘1076 2-107.

JK3aMeH MOXET MPOBOJUTHCA B OpME YCTHOTO Ompoca Mo Omiieram (BOMpocam) WU
0e3 OWJICTOB, C NPEIBAPUTEILHOW IOATOTOBKOW WM O0€3 TMOATOTOBKH, II0 YCMOTPECHHUIO
MpenoaBaTens. JDK3aMEeHAaTOp BIpaBe 3aJaBaTh BOMPOCHI CBepX Oujera, a Takke, MOMHMO
TEOPETUYECKUX BOMIPOCOB, IaBaTh 3a7auu MO MPOrpaMMe JaHHOTO Kypca.

DK3aMeHAIlMOHHbIE OWJIEThl  (BOMPOCHI) YTBEPKIAIOTCS  Ha 3acelaHuu  Kadenpsl
Y TIOJIMTMCHIBAIOTCS 3aBeNyOmUM Kadenpoil. B Ounere AOMKHO conepikarbes He Oojee Tpex
BOMpPOCcOB. KOMIUIEKT HK3aMEHAIMOHHBIX OUJIETOB MO TUCIHUIUIMHE TOJDKEH conepkath 25—30
OHJIETOB.

DK3aMeHaTOp MOXKET TPOCTaBUTh OJK3aMeH 0e3 ompoca uiu cobeceoBaHUS TeM
CTYIEHTaM, KOTOpPbIE aKTUBHO y4aCTBOBAJIU B CEMUHAPCKUX 3aHSATHSX.

Bomnpochl k 3k3aMeHy 110 XMMMH 151 IPOBeJCHUS MPOMEKYTOYHOM ATTECTALUM.
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| cemecTp

3aKOHBI CTEXMOMETPUU. 3aKOH COXPAHEHUS MacChl BEILIECTB.
3aKOHBI CTEXMOMETPUHU. 3aKOH MOCTOSIHCTBA COCTABA.

3aKOHBI CTEXUOMETPUU. 3aKOH SKBUBAJICHTOB.

3aKOHBI CTEXUOMETPUU. 3aKOH KPATHBIX OTHOIIEHUH.

3aKOHBI CTEXUOMETPUU. 3aKOH MPOCTHIX 00BEMHBIX OTHOIIEHUH.
3aKOHBI CTEXMOMETPUU. 3aKOH ABOrapo.

ATOMHBIE U MOJIEKYJISIpHbIE Macchl. MoJib. DKBUBAJICHT.
Baxneiimme knaccsl 1 HOMEHKIIATypa HEOPTaHUYECKHUX BEILECTB.

HILGpHaH MOJECJIb CTPOCHUA aTOMaA. KBanToBO-MeXaHHYCCKHE IpeaACTaBJICHUA O CTPOCHUN

aToMa.

. KBanToBrbIe uncaa. I maBHOe KBAaHTOBOE YHCIIO.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

KBanrtoBble uncna. OpoburaibHOE KBAHTOBOE YHUCIIO.
KBanToBBIE yncina. MarHuTHO€ KBAaHTOBOE YHCIIO.
KBanrtoBble uncna. CnMHOBOE KBAHTOBOE YHCIIO.

@DOpMBI ANEKTPOHHBIX 00JIaKOB. ATOMHas AJIEKTPOHHAsI OpOUTAb.
[Topsinok 3amosiHEHUs AIEKTPOHAMHU YHEPTETUUECKUX YPOBHEN B aTOME.
[TpuHIIMTT MUHIMYMa SHEPTHH.

[Tpunnun [Taymnu.

[IpaBuiio XyHna.

[IpaBuna Kireukosckoro.

Crpoenune aToMHBIX sifiep. M30ToTbI.

Dueprus cBs3u. Jlepext macchl.

[Tepuoanueckuii 3akoH. [TopsaKOBBI HOMEp AJIEMEHTA.
Pa3zmepbl aTOMOB ¥ HOHOB. DHEPrUus HOHHU3AIIUH.

CpOJIICTBO K AJEKTPOHY. DNEKTPOOTPULIATEIBHOCTD.
Teoprss XUMHUYECKOTO CTPOCHMUS.

TuIbl XUMHYECKON CBSI3H.

MeTo1 Ball€HTHBIX CBSI3EH.

Crioco0ObI 00pa3oBanus KoBaneHTHO# cBs3u. |l ctvtcnh
HamnpaBieHHOCTh KOBAJIGHTHOM CBSI3H.

I'uOpuan3anust aTOMHBIX 3JIEKTPOHHBIX OpOUTATIEH.
[IpoGnembl METO1a BaJIGHTHBIX CBSI3eH

OcHoBaHue MOJIOKEHUS METO/1a MOJIEKYJISIPHBIX OpOUTaei
[lepuoanueckuii 3aKOH U CTPOEHHS aTOMa.

Il cemecTp

OCHOBHBIC KJIACCHI HCOPraHM4CCKUX BCIICCTB. OKCI/I,Z[BI, KJ'IaCCI/I(bI/IKaI_[I/IH, (1)I/I3I/I‘ICCKI/I6 u

XHUMHYECKHE CBOMCTBA.

OcCHOBHBIE KJIaCCHI HCOPTraHNYCCKNX BCIICCTB. KI/ICJ'IOTLI, KJ'IaCCI/I(I)I/IKaLII/ISI, (1)1/13I/II-ICCKI/IC u

XHMHUYECKHE CBOMCTRA.

OCHOBHBIE KITACCHI HCOPTaHNYCCKUX BCUICCTB. COJ'II/I, KJ'IaCCI/I(i)I/IKaLII/I}I, (1)I/I3I/I‘ICCKI/IG n

XHMHUYECKHE CBOMCTRA.

OCHOBHBIE KIIACCHI HEOPraHN4YCCKUX BCIICCTB. OCHOBaHI/IH, KJ'IaCCI/I(l)I/IKaI_[I/ISI, CI)I/I3I/I"ICCKI/Ie

U XUMHYECKUE CBOMCTBA.

OcCHOBHBIE TIOHATHS TEPMOJANHAMUKH. | 3aKOH TEPMOTUHAMUKH.
Il 3aKoH TepMOMHAMUKH.

OCHOBHBIE TIOHATHS TEPMOXUMUH.

[lepBbIit 3aK0H TepMOXUMHHU. TepMOXUMUYECKHE YPABHEHUSI.
Bropoii 3aK0H TEPMOXUMUH U €T0 CIEICTBHSL.



10. TepmoauaaMudecknue GyHKIUU: BHYTPEHHSS SHEPT U, SHTAJIBITHSL.

11. Dueprus ['u66ca. HarpaBieHHOCTh XMMUYECKHX IPOLIECCOB.

12. CkOpoCTh XMMHUYECKHX PEAKIMI B TETEPOTCHHBIX U TOMOTEHHBIX CHCTEMaX.

13. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHLIEHTPAIIMU PEArupYIOINX BEIIECTB.

14. 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEaKIIMU OT PUPOIbl pEarupyIOLIUX BEIIECTB.

15. 3aBUCUMOCTb CKOPOCTH XMMUYECKHUX PEAKLIUNA OT TEMIIEPATYPHI.

16. DHeprus akTUBaMN. AKTUBUPOBAHHBIN KOMILIEKC.

17. Karanu3. 'oMOreHHbI! ¥ reTepOreHHbIN KaTauus.

18. Cramuu mpoTeKkaHus TETEPOTeHHBIX PEAKIINH.

19. llennbie peakuuu.

20. HeoOpatumsbie 1 00paTUMbIEC PEaKIInU.

21. Xumudeckoe paBHOBecue. KOHCTaHTa XMMHYECKOTO paBHOBECHSI.

22. ®aKkTOpHI, ONPEICTSAIONINE HAIPABICHUE MMPOTEKAHUS XUMUYECKUX PEAKITHIA.

23.Cmemienne xumudeckoro pasaosecus. [Tpunnun Jle Hlatense.

24. Tlonsitue pactBopa. Kinaccudukarms pactBopoB. PactBopumocTs. CriocoOb! BBIpayKeHHS
KOHLIEHTpPALIUH.

25.PactBopsl. KomnraTusHble CBOMCTBA paCTBOPOB.

7.4 Meroanueckue MaTepHuaJibl, oNpeae/siome nNpouelypbl OLeHUBAHUS 3HAHUM,
YMEHHii, HABBIKOB M ONBITA /1eSITeIbHOCTH. XapaKTepHu3yIIMX 3Tanbl (popMUpOBaHUS
KOMIIeTEeHI U

JK3aMeH MOXET MPOBOJIUTHCSA B JOpME yCTHOTO Ompoca Imo OouseraM (BOmpocaM) WU
0e3 OWIeToB, C TMPEABAPUTEIHHOW TMOATOTOBKOW WM O0€3 TMOATOTOBKH, IO YCMOTPEHHIO
mpernoiaBatelisi. JK3aMEHATOp BIpaBe 3a/aBaTh BOMPOCHI CBEpPX OWIIETa, a TaKKe, TOMHMO
TEOPETHUYECKUX BOIPOCOB, aBaTh 3a7a4H 10 MporpaMMe JaHHOTO Kypca.

DK3aMeHAIlMOHHBIE OWJIeThl  (BOMPOCHI) YTBEPKAAIOTCS  Ha 3acelaHud  Kadeapbl
Y TIOAMUCHIBAIOTCS 3aBenyromuM Kadeapoi. B Omiere MOMKHO comepikarbes He 0ojiee Tpex
BompocoB. KoMIIIEKT sK3aMeHAITMOHHBIX OWJIETOB IO JUCITUIUIMHE JTOJDKEH conepkarh 25—30
OWJIETOB.

DK3aMEHAaTOp MOXET TPOCTAaBUTh 53K3aMEH 03 ompoca Win cOoOeceoBaHMs TeM
CTYZIEHTaM, KOTOPbIE aKTUBHO YYaCTBOBAJIM B CEMHUHAPCKHX 3aHITHSX.

Kputepuu BbICTaBII€HUS OLICHOK IIPU MPOBEICHUH TEKYIIETO KOHTPOJIS, IPOMEXKYTOUYHOU U
UTOTOBOM (TOCYJapCTBEHHBIN 9K3aMEH) aTTECTalluN

Il xaja oneHBaHus Onenka KpuTtepun BbicTaBJIeHUNA OLIEHKHU

100-mpouenTtHas mkana |HeynosinerBoputenbHo  MeHee 50 % npaBUIBHBIX OTBETOB

'Y TOBJIETBOPUTEIBHO 50- 69 % npaBUITBHBIX OTBETOB

Xopo11o 70-84 % npaBUIHHBIX OTBETOB

OTinyHO 85-100 % npaBUIIBHBIX OTBETOB
JIByxOamibHasl mKana He 3auteno BricTaBnsieTcs npy HaIHMYUU CEPhE3HBIX

YOYIIEHUA B IIPOLECCE  U3JIOKEHUS]
yueOHOTO MaTepHala; B CIy4ae OTCYTCTBUS
3HAHUI OCHOBHBIX MOHATHH u
OINPENETIEHUA Kypca WIM NPUCYTCTBUU
OONBIIOrO  KOJIHMYECTBA OIIMOOK  MpH
VHTEPIPETALMA OCHOBHBIX OIPEICICHUN;
€CIIM CTYIEHT IOKa3bIBA€T 3HAYUTEIIbHbBIC
3aTPyIHECHUS pu OTBETE Ha
[IPEUI0KEHHBIE OCHOBHBIC i




JTOIIOJIHUTCJIbHBIC BOHpOCBI; HpI/I yCJIOBI/II/I

OTCYTCTBI/ISI OTBETa Ha OCHOBHOfI H

I[OHOHHHTGHLHBIﬁ BOHpOCBI.
He Brimonmaeno

3auTeHO

BeicTaBisiercss 1npu  yCIOBUH, €CIH|
CTYJIEHT TIOKa3bIBAET XOPOLIME 3HAHUS
M3y4YEHHOTO MaTepuania; CaMOCTOSTENbHO,
JIOTMYHO M IIOCIICHOBATCIFHO H3jaracT H
WHTEPIPETUPYET MaTepuaibl  y4eOHOro
Kypca; IIOJHOCTBIO PAaCKpbIBAET CMBICII
[peIaracMoro BOIIPOCA; BJaJIcCeT
OCHOBHBIMM TEPMUHAMHU U MOHATHAMH
M3yUYEHHOTO Kypca; IOKa3bIBAET yMEHUE
MEPETIOKUTh TEOPETUUECKUE 3HAHUS HA|
[PEANOIaraeMbli MTPAKTUYECKUM OMBIT.

Bremonxeno

UertbipexOasuibHas HIKaia

HeynosnerBopurensHo

OO0y4Jaromuiicss He 3HaeT 3HAYUTEITHHON
9acTH  NPOrpaMMHOr0  Marepuaia,
JIOTTYCKAET CYIIECTBEHHBIE OIIMOKH, C
OONBIIMMHU 3aTPYIHEHUSMH BBITIOJIHSET
IPaKTUYeCKue paboThl.

'Y TOBJIETBOPUTEIBHO

Obyuatommuiics YCBOMII TOJBKO
OCHOBHOM Marepual, HO HE 3HaeT
OT/ETHHBIX neTanei, JIOIyCKaeT
HETOYHOCTH, HEIOCTAaTOYHO NpPaBUJIbHbIC
(bopMyITHPOBKH, HapyIraer
MOCIIEOBATEIbHOCT B M3JIOKEHHUH
IPOrpaMMHOT0 MaTepHaja U UCIIBITHIBACT
3aTpyIHEHUS B

BBINOJTHEHUH TPAKTUYECKUX 3aTaHUH.

Xopo1io

OO0yuvaromuiics TBEPIO 3HaeT
HpOrpaMMHBII MaTepHall, rPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, He IOITyCKaeT
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOXET IPAaBHJIBHO IPHUMEHSIThH
TEOPETUYECKUE TIOJIOKCHUSI W BIAJICET
HEOOXOTMMBIMHU HaBBIKAMHU npu
BBITTOJTHCHUH TIPAKTUYCCKUX 3aJaHHH.

O1ian4yao

OOyuvaromuiicss TIyOOKO W TIPOYHO
YCBOMJI BECh IPOTPAaMMHBIA MaTepual,
MCUEPIIBIBAIOIIIE, MIOCJIe/IOBATEINBHO,
IPaMOTHO U JIOTUYECKH CTPOMHO €ro
U3JaraeT, TECHO YBS3BIBAET TEOPHIO C
MPaKTUKOM. OOyyaromuiics HE
3aTpyAHSACTCS c OTBETOM npu
BUJOM3MEHEHUN  3aJaHHusi, CBOOOIHO
CHpaBIISIETCS C 3a/Ja4aMH, 33JaHUSMH H
OPYTUMH BHJAMU TPUMEHEHHUsS 3HAHHU,
MOKa3bIBAET 3HAHUS 3aKOHOJAATENLHOTO U
HOPMaTHUBHO-TEXHUYECKOI'0 MaTepHalioB,
NPaBUWIbHO  OOOCHOBBIBAET  MPUHSTHIC
pellieHusi, BIAJeeT PA3HOCTOPOHHUMU
HaBbIKAMM W TPUEMaMU BBIOJIHEHUS

MMPAKTUYCCKHX pa6 OT, O6H3.py>KI/IB acT




YMEHHE CaMOCTOSTENbHO 0000mare u
u3jaratb ~ MaTepuain, He  JOIyCKas
OIMOOK.

8. YueOHo-MeTonMYeckoe W MHPOPMANMOHHOE oOOecrmedeHHe TUCHUILIUHBI (MOTLYJIs,
npakruxku, I'HA)

8.1. OcHoBHas JuTepaTypa

9. T'mmaka, H.JI. O6mas xumus: yae6Hoe mocobue / H.JI. ['muaka. — M.: KHOPYC, 2012. —
752 c.

10. BanoB, B.I'. OcHOBBI xuMuu [DNeKTpoHHBIN pecypc]: yueOnuk / B.I. MBanos, O.H.
I'ea. - M.: KYPC: UHOPA-M, 2019. - 556 c. - 9bC «Znanium.comy» - Pexum goctyna:
http://znanium.com/catalog/product/1022478

11. CemenoB, N.H. Xumus [DnextpoHHsIi pecypc]: yueonuk mis By3oB / CemenoB U.H.,
[Mepdpmmosa N.JI. - CII6.: XUMU3JAT, 2016. - 656 c. - DBC «IPRbooks» - Pexum
noctyma: http://www.iprbookshop.ru/49800

8.2. JlomoHMTEJIbHAS JIUTEpaTypa

12. Endumon, B.M. OcHOBBI 00mield XUMUHU [DIEKTPOHHBIA pecypc]: ydeOHoe mocooue /
B.U. Endumos. - MockBa: UHDOPA-M, 2015. - 256 c. - ObC «Znanium.com» - Pexxum
noctyna: http://znanium.com/catalog.php?bookinfo=469079

13. VBanos, B.I'. OcHoBbl xumuu [DnekTpoHHBIH pecype]: yuebnuk / B.I'. MBanos, O.H.
I'ea. - M.: KYPC: UHOPA-M, 2014. - 560 c. - 9bC «Znanium.com» - Pexxum goctymna:
http://znanium.com/catalog.php?bookinfo=421658

14. Cmaprwirun, C.H. Heopraaudeckas xumus: [IpakTukym: ydeOHO-TIPAKTHIECKOE TIOCOOHE
st 6akanaBpoB / C.H. Cmaperun, H.JI. barnasen, W.B. [laiinakosa; mox pen. C.H.
Cwmapsiruna. — M.: FOpaiir, 2013. — 414 c.

15. Kuszen, J[.A. Heoprannwyeckas xumus: ydeOHUK s OakamaBpoB / [[.A. Kuaszes, C.H.
Cwmapsirus. — M.: FOpaiir, 2012. — 592 c.

16. O6mas u Heopranwdeckas xumus. JIabopaTopHBI MPAKTHUKyM: ydeOHOE MOcoOue is
OakanaBpoB u cneruanuctoB / [C.C. babkuna u np.]. — Mocksa: FOpaiit, 2012. — 481 c.

8.3. MudbopmaiimoHHO-TEeJIEKOMMYHHKAITMOHHBIE pecypchl cetu « HTepHEeT»

O6pazoBarensubiii moptan @I'BOY BO «MI'TY» [DnextponHslii pecypc|: Pexum
JOCTYyTIA:
Hayuynas osnektponnas Oubnuoreka WWW.eLIBRARY.RU — Pexum pgocryna:

DIIEKTPOHHBIN KaTajaor OubIHOTEKH — Pexxum JlocTyma:
//http://lib.mkgtu.ru:8004/catalog/fol2;
Enunoe okHO Joctyna K oOpa3oBarenbHbIM — pecypcam: Pexxum  jgocryna:

Hayunas osnexkrponnas Oubmuoreka «KWBEPJIEHMHKA» — Pexum nocryna:


http://znanium.com/catalog.php?bookinfo=469079
http://znanium.com/catalog.php?bookinfo=421658
https://mkgtu.ru/
http://www.elibrary.ru/
http://elibrary.ru/
http://lib.mkgtu.ru:8004/catalog/fol2
http://window.edu.ru/
http://www.nbmgtu.ru/index.php/weblinks?task=weblink.go&id=76

9. MeToauyeckne yKazaHusl s O0y4alOIIMXCsi 10 OCBOEHHMIO
AMCUUILIMHBI (MOayJisl, npakTuku, 'HA)

OOuue BoOMpoChl OPraHM3alUM W3YyYeHHMsl JUCHMUIUVIMHBI: Ha H3y4YeHUE IUCIMIUIUHBI
corjacHo ydeOHOMY IIaHy Ha O4HOU (opme oOyuenus orBoaurcs 180 yacoB, 3 Hux 102
aynutopHbeiXx 4aca, 41.75 waca mis CPC. AynutopHbie Yachl MOJAPA3NCISIOTCS Ha JICKIUU
(34daca), npakruueckue pabotel (34uaca) m nmaboparopueie pabotel (34uaca). Ha 3aounoit
dhopme 00ydeHHST U3YUCHUIO TUCIUILINHBI COTJIACHO yueOHOMY TiaHy otBoauTcs 180 vacos, u3
Hux 18 aymutopHbix yacoB u 149 uacoB misi CPC. AynuTopHble yYachl MOApPa3ACISIOTCS Ha
nekuu (6 4acoB), MpakTUUeCKue padoThl (6 yacoB) u TabopaTopHbIe PabOTHI (6 YacoB).

N3yuenne kypca TpeOyeT NOCELIEHUs JIEKIUH, aKTUBHOW paOOThl Ha MPaKTHYECKUX
3aHSTUSIX, BBIIOJHEHMS BCeX Y4€OHBIX 3a/laHui MpernojiaBaTesisi, 03HAaKOMJIEHUS C OCHOBHOU U
nononHuTenbHOU sureparypoil, CPC. Bo Bpemsi JeKUUM CTYIEHT JOJDKEH BECTH KpaTKUM
KoHcrekT. PaboTa ¢ xoHcrekToMm nekuuii npexanonaraer B pamkax CPC mpocMoTp KoHCHeKTa
(>kenmaTenbHO B TOT JK€ JIEHb Tocie 3aHaTuil). HeoOXxoaumMo oTMETUTh MaTepuaibl KOHCIIEKTA,
KOTOpbIE BBI3BIBAIOT 3aTPyIHEHUS Ui MoHuMaHus. [Ipu aTom oOydaromuiics T0JKEH cTapaThes
HaWTH OTBET HA 3aTPYJHUTENBHBIM BOIPOC, MCIOJB3YS PEKOMEHJOBaHHYIO JuTeparypy. Eciau
€My CaMOCTOSITEJIFHO HE yJaloCh pa3o0parhCsi ¢ MaTepuaioM, HE0OX0auMo chOPMYITHPOBATH
BONIPOCBI U OOpaTUTHCS K TPENoJaBaTelIl0 Ha KOHCYJIbTAlMW WIM OmKaliied JeKUIuu.
OOyuaromeMycsi HEOOXOUMO PETYISIPHO OTBOAUTH BpeMsi Ui TOBTOPEHHUS IPONIEHHOTO
MaTtepuaina, IpoBepsisl CBOM 3HAHUS, YMEHUS U HAaBBIKU [0 KOHTPOJIbHBIM BOMpocaM (B Ipeaenax
Bpemenu CPC).

[IpakTueckue 3aHATUS COCTAaBISIIOT BaXHYIO YacTh MPO(ecCHOHAIbHON MOArOTOBKU
ctyneHToB. OCHOBHasi 1elb NPOBEACHUS TMPAKTUYECKUX (CEMUHApPCKUX) 3aHITHH —
(hopMHUpOBaHHE Y CTYIEHTOB AHAJUTHYECKOIO, TBOPUECKOTO MBIIIJICHUS MyTeM MPUOOpETeHUS
MpaKTUYECKUX HaBBIKOB. CojepikaHue MpakTU4YeCKuX 3aHsaThil ¢pukcupyercs B PIIJ] B pazgene
5.4. HacTosmied mporpamMmbl. BaskHOW cocTaBisironieit 1000 (GopMbl TPAKTUYECKUX 3aHATHH
SBJIAIOTCS ynpakHeHus (3amanusi). OCHOBa yHpaKHEHHUs — MPUMEpP, KOTOPBIM pa3dupaercs c
MO3UILMU TEOPUM, DPAa3BUTOW B Jekuuu. Kak mnpaBuio, OCHOBHOE BHHMAaHUE YJENAETCS
(hopMHUPOBAHHMIO KOHKPETHBIX YMEHHM, HAaBBIKOB, YTO U OMPEENSIET COJIep:KaHue eATEIbHOCTH
CTYICHTOB — pelIeHHe 3a/ad, rpaduueckre paboThl, YTOUHEHUE KaTEropuil U MOHATUN HayKH,
SIBJIFOIIUXCST TIPEIMOCHUIKOM MPaBUILHOTO MBILIUIEHUS M peud. [IpakTuueckue (ceMHHapCKueE)
3aHATHUS ~ BBIIOJHSIOT — CIEAYIONIME  3a/Jadyd:  CTUMYJIUPYIOT  pPEryiaspHOe  HU3yueHHe
PEKOMEHIOBAHHOM JUTEPAaTyphbl, a TaKKe BHUMATEIbHOE OTHOIIECHHE K JICKIIMOHHOMY KYpCY;
3aKpEIUISIOT 3HAHUS, MOJYYEHHbIE B IPOIECCE JIEKIIMOHHOTO OOYYeHHSI U CaMOCTOSTEIbHON
paboThl HAZl TUTEPATYPOU; PACIIUPSIOT 00beM MPOPECCHOHANBHO 3HAYUMBIX 3HAHUN, YMEHUH,
HABBIKOB; TIO3BOJIAIOT MPOBEPUTHh MPABWIBHOCTh paHEEe TMOJIYYCHHBIX 3HAHUW; MPUBUBAIOT
HABBIKA CaMOCTOSITEIBHOTO MBIIUICHUS, YCTHOTO BBICTYILIEHUS; CIOCOOCTBYIOT CBOOOTHOMY
OTNIEPUPOBAHUIO TEPMUHOJIOTUEH; MPEAOCTABIIAIOT MIPENO/1aBaTeIo BO3MO>KHOCTh
CUCTEeMAaTUYECKH KOHTPOJIHMPOBATh YPOBEHb CaMOCTOSTENbHON paldoThl CTyAeHTOB. I[lpu
MOATOTOBKE K MPAKTHYECKUM 3aHATUSM HEOOXOTUMO TMPOCMOTPETh KOHCIEKTHI JEKIUH U
METOJMYECKUE YKa3aHUs, PEKOMEHJIOBAaHHYIO JHTEpaTypy MO JaHHOW TeMe; BBINOJIHUTH
JIOMAIIHEE 3a/IaHu€; MOJATOTOBUTHCS K OTBETY Ha KOHTPOJbHBIE BONpPOCHl. B camom Hauane
MPAKTUYECKOTO 3aHATHS MPENOAABATEIEM MPOBOJUTCS OMPOC CTYAEHTOB MO M3y4yaeMOW TeMe ¢
BBICTABJICHUEM OLIEHOK. Jlasiee o1 pyKOBOJCTBOM MPENoJaBaTess PelatoTcs 3a/1a4u 10 JaHHOU
Teme. B mporecce pemieHus 3ajaud B HMHTEPAaKTUBHOW (QopMe NpOBOAMTCA OOCYKIECHUE
BO3MOKHBIX ITyTE€W pelIEeHUs, TOCTOBEPHOCTHU MOTYYEHHBIX PE3YIbTaTOB, OIIEHKU MPABUIIBHOCTH
peuieHus. AKTUBHOCTh B  OOCYXKACHMM U  aJeKBAaTHOCTh CYKJIEHUH  OILIGHHWBAeTCs



COOTBETCTBYIOIIUM OaJIJIOM.

VYraoybneHne W KOHKpETH3alus 3HAHUW TPOM3BOIUTCA NPU NPOBEACHUHM J1aOOPaTOPHBIX
pabot. OCHOBHBIM METOJIOM MpPOBEACHUS AITUX 3aHATUH SBISIETCS CaMOCTOSITeNbHas padoTa
CTYICHTOB C HCIOJIb30BaHHEM JabopaTopHOro OOOpYIOBaHHWS, HAIVIAJHBIX HOCOOUH,
HEOOXOIMMOM TEXHUYECKOW MOKYMEHTAlMH W JUTepaTypbl. Kaxkmoe 3aHsITHE OCHAIIaeTcs
JTUIaKTUYECKUMU MaTepualiaMu: Iulakatamu, cxemamu. CopeprkaHue J1aOOpaTOPHBIX 3aHSTUN
¢dukcupyercs B PI1/] B pazzmene 5.5. HacTosmIeH mporpaMMbl

[Ipn moaroToBke K 3a4é€Ty B JOIOJHEHUE K H3YYEHHIO KOHCIEKTa JIEKIMH U y4eOHBIX
nocoouii, HeOOXOIUMO TOJIL30BATHCS YUECOHOH JUTEPATypOl, PEKOMEHIOBAaHHOM B HACTOSIIEH
nporpamMme. 1Ipu moAroToBke K 3a4eTy HY)KHO M3Y4HMTh TEOPHUIO: OIPENEICHUS BCEX IMOHATHU U
3aKOHOB JI0 COCTOSIHMS IIOHMMaHUsl MaTepHalla, CaAMOCTOATEIIBHO PELIUTh THUIIOBBIC 3aJa4M IO
KaXJ01 Teme.

[Ipn nmoAroToBKe K 3K3aMEHY B JOIOJHEHUE K U3YYEHHIO KOHCIIEKTOB JIEKLIHUH, HEOOX0IMMO
MOJIb30BAThCSI yUEOHOM JHMTEpaTypol, PEKOMEHIOBAaHHOW K HacTosmeld mporpamme. [lpu
MOATOTOBKE K 3K3aMEHY HE0OXOIUMO M3YYUTh TEOPHUIO: ONPEAETICHHS BCEX MOHATHI U 3aKOHOB
JI0 COCTOSIHMSI IOHUMAaHUsI MaTepHUalla U CAMOCTOSTENBHO PEIINUTD 0 HECKOJIBKY THIIOBBIX 3a4a4
n3 Kaxaod Ttembl. [lpum pemeHun 3agad  BcerAga HEOOXOAMMO YMETh Kauye€CTBEHHO
WHTEPHPETUPOBATH UTOT PEIICHMUS.

CamocrostensHas padota ctyaeHToB (CPC) mo IUCHUIUIMHE WTPaeT BAXKHYIO POJIb B XOJIE
BCero yueOHOTro mpoliecca. MaTepuaibl 1 METOAMYecKue pexomeHaauu st ooecrneuenus CPC
TOTOBSATCS MPETO/IaBaTEIeM U BBIAAIOTCS CTYIEHTY IpenoaBaTesieM u OMOIHOTEeKOH.



10. Ilepeyenb MHGPOPMANMOHHBIX TEXHOJOTHH, HCIOJIb3YyeMbIX PH OCYIIECTBJIEHUH
o0pa3oBaTe/IbHOIO Hpolecca Mo JAUCUHUILVINHE, BKJKYas ImepedyeHb MNPOrPaMMHOIO
o0ecrnieyeHnsi ¥ HH(POPMANMOHHBIX CIIPABOYHBIX CUCTEM (IMPH HEOOXOAMMOCTH)

WNudopmanioHHbIE TEXHOJIOTHH, UCTIOJIB3YeMbIE TIPU OCYIIECTBICHUU 00pa30BaTEIIbLHOTO
IpoIecca MO AUCIUIUINHE MO3BOJISIOT:

- OpraHM30BaTh IMpolecc 00pa30BaHUS IyTEM BHU3yaIH3alHUU H3y4aeMoil HH(OpMAaIH
MOCPEICTBOM MCIIOJIB30BAHUS MPE3EHTANNH, Y4eOHBIX (PHIIBMOB;

- KOHTPOJUPOBATh PE3YJIbTaThl OOYYEHHS HAa OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHMS;

- AaBTOMAaTHU3UPOBATH pacuYCThL AHAJIMTHYCCKUX HOKa3aTeJI€I71, npeaAyCMOTPCHHBIC
IPOrpaMMOil HayYHO-HCCIIEI0BATENbCKON paboTHI;

- ABTOMAaTU3UPOBATH ITOUCK I/IHq)OpMaHI/II/I IOoCPEACTBOM HCIIOJIB30BAHUA

CIIPaBOYHBIX CUCTEM.

10.1. lepeyeHb HEOOGXOAMMOI0 IPOrPAMMHOI0 00ecredeHust

HaumeHnoBanme nporpaMMHOro | PekBU3uThl NMOATBEPKIAIIET0 TOKYMEHTA

o0ecnieyeHust, MPOU3BOAUTEIb (Ne sgunensum, nara npuoOpereHusi, CPOK
JaeicTBus)

Microsoft Office Word 2010 Howmep mpoaykra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

Kaspersky Anti-virus 6/0 Ne junensun 26FE-000451-5729CF81 Cpok
munensun 07.02.2020

Adobe Reader 9 Becmiaruo, 01.02.2019,

K-Lite Codec Pack, Codec Guide becrutatro, 01.02.2019, 6eccpounbrit

OCWindows7 [IpodeccuonanpHas, | Ne  00371-838-5849405-85257, 23.01.2012,

MicrosoftCorp. 0ecCpOUHBIi

7-zip.org GNU LGPL

Oducueriii maker WPSOffice CBo6oaHO pacnipoctpansemoe [10

10.2.1Tepevyenb HEOOXOAUMBIX HH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
Kaxnpiii  oOyvaromuiics B TEYeHHE Bcero Iniepuojga oOydeHHs  oOecredeH
WH/IMBUTyAIbHBIM HEOTPaHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHO -OMOJIMOTEYHBIM CUCTEMAaM:
1. DnekrponHas bubmuoreunas cucrema «IPRbooks» (http://www.iprbookshop.ru)
2. DNeKTpOHHAs OoubnuoreyHas cucrema «ZNANIUM.COM»
(http://www.znanium.com).

Hns  obOyuarommxcst obecniedyeH JocTyn  (yOQJE€HHBIH  JIOCTYN) K CIEIYIOIIUM
COBPEMEHHBIM TMpOoEeCCHOHANBHBIM 0a3aM JaHHBIX, HHPOPMAIMOHHBIM CIPAaBOYHBIM U
MTOMCKOBBIM CHCTEMaM:

1. KoncynbranT Ilmtoc — cnpaBounas npaBoBas cucteMma (http://consultant.ru)

2. Web of Science (WoS) (http://apps.webofknowledge.com)

3. Hayunas snexrponnas 6ubnuorexa (HOb) (http://www.elibrary.ru)

4. OnexrponHas bubnuoreka {ucceprammii (https://dvs.rsl.ru)

5. KubepJlenunka (http://cyberleninka.ru)

6. HartmonaneHas snekrponnast oubnuoteka (http://H36.pd)



http://www.iprbookshop.ru/81038.html

11. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOX0AMMOM A1l OCYIIeCTBJICHHSA
00pa30BaTeIbHOIO IPOLECCa 110 JUCHUILIMHE (MOAYJII0)

HanmenoBanus
CIICI[UAJIbHEIX ITOMEIICHMI
¥ TIOMENIeHUH IS
CaMOCTOSITEJIbHOM pabOThI

OCHaIIIEHHOCTh CIEIMAIbHBIX
IIOMENIEHNN W MOMEIICHUN IS
CaMOCTOSATEBHOM PabOTHI

IlepeyeHb JIMIIEH3MOHHOTO
MIPOrPaMMHOTO 00€CTICUCHUS.
PexBu3uTHI NOATBEPKAAFOIIETO
JIOKYMEHTa

CoenuanbHbI€ TIOMEILEHUS

VYuebHas aynaTtopus A VueOnblii kmacc Ha 24 |1. Onepaunonnas cucrema «Windowsy,
IPOBEICHHUS 3aHATHI | MOCAJOYHBIX MECT, mKadpl, |AOTOBOD 0376100002715000045-
JICKIIMOHHOTO THIIA u| mocka s mmceMa Menom; |0018439-01 ot 19.06.2015;
1a6OPaTOPHBIX PabOT YCTAaHOBKH juis | CBOOOMIHO PacIpoCTpaHseMoe
Ne ayn. 326 naGopatopueix  pabor  p |(Occmarnoe He Tpeoyromee
Aopec: yn.llepBomaiickas ,191,| xonumdecTBe 7 HITYK, JIMHEHSHD OBa.Hm) HPOTPAMMIOE
o0ecrieueHme:
3 oTax HarJBIHBIC nocobus, 1. IIporpamma nnsi BOCHIPOHU3BEIACHUS
CIpaBOYHas JUTEPATYPA, | aymiro " BHIE0 tbaiinos
TaOJIHIIBI «VLCmediaplayer»;
2. Ilporpamma s BOCIPOHW3BEICHUS
JlaGopaTtopusi oOmie M VYueOnplii  kmacc Ha 12 |aymuo u Bugeo daiinos «K-litecodec»;
HEOPraHU4ecKoil XuMHHU: MOCAaa0UYHBIX ~ MecT, ImKader; | 3. OducHeri maker « WPSoffice»;
nocka g nuchMa  Mesiom, |4. Ilporpamma mjis paGoTel ¢ apxXuBamu
VYyebnas ayIUTOPHUSL IS | HATJISIHBIC nocoGus, | €7Zip>;
HpPOBEICHHS 3aHATHH | yCTAHOBKM Ui NaGopaTophpix |- 1Iporpamma  juut  paoter ¢
JIEKIIMOHHOTO THMA ¥ |paboT B KonmmdecTBe 5 mITYK, |/OKYMCHTaMH - popvata -pdf
nabopaTtopHblx pabor Ne aya.|cmpaBodHAas IuTeparypa, «Adobereader»;
325 TaOIUIIEL.
Aopec: yn.llepBomatickas ,191,
3 sTax
[TomenieHus Ui caMOCTOSATENIBHON pabOTHhI
B kauecTtBe momemieHUil A 1. OnepanonHas cucTreMa
CaMOCTOSITENIBHOIM pabOThl MOTYT «Windows», JIOTOBOP

OBITh:

HuranbHbIN 3a1

Ilepenocnoe
MyIbTUMENITHOE 000pyI0BaHNE,
KOMIBIOTEPBI Ha 15 nocadounvix
Mecm, OCHAILICHHBIM
KOMIIbIOTEPaMH Pentium c
BbIX0JIoM B HHTepHeT, y4yeOHO-
METOIMYECKON JINTEPATYPOH.
Aopec: yn.llepBomaiickas ,191, 3
ATax

0376100002715000045-0018439-01
ot 19.06.2015;

cBOOOJTHO pacrpocTpaHsiemMoe
(6becrmaTHOE HE TpeOyroiee
JIMIICH3UPOBAHU ) IPOrpaMMHOE
obecrieueHue:

1. IIporpamma st BOCIIPOU3BEIACHUS
ayzimo u BUJIEO ¢aitnos

«VLCmediaplayer»;

2. Tlporpamma aisi BOCIIPOW3BEICHHUS
ayano u Buzeo ¢aiinos «K-litecodecy;
3. OducHusrit maketr «WPSoffice»;

4. Ilporpamma ansi  paboTel ¢
apxuBaMHu «7zip»;

5. Ilporpamma s paboTel C
JOKYMEHTaMHU ¢dopmara .pdf

«Adobereader»;




JonosiHeHHs ¥ U3MEHEHUsI B padoyeil mporpamme
3a / yu4eOHbIii roja

B paGouyto mporpammy

(HaMeHOBaHUE AUCLUILINHBI)

JUTsl HAIIPABJICHUS (CIIEIIMAIbHOCTH)

(HOMEDp HarpaBiieHus (CIEUaTbHOCTH)

BHOCATCHA CIICAYIOIIHUE JOTIOJIHCHNUA U U3MCHCHH:

HOHOJ’IHCHI/IH 1 NU3MCHCHHA BHEC

(momxHOCTH, ®.1.0., IOAIHCH)

PaGouas mporpamMmma nepeCMoTpeHa u 0;[06peHa Ha 3aCCIaHnn Ka(l)eﬂpbl

(mamvenoBanwe kadyenpsr)

« » 20 1.

3aBenyrouuii kadeapoit

(Tmonmch) (®.1.0.)
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