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1. O01mue moj10KeHu s

JMucnuminaa « XuMUsD» OTHOCUTCS K 0a30Bo# yacTu Oioka 1 yaeOHOro 1iaHa, BXOSIIETO B CO-
cTaB 00pa3oBaTeNbHOW mporpamMmbl Bbiciiero ooOpazoanust 09.03.03 «IIpuxnagHas wHOpMaTHKA»
(mpodwib — LludpoBast SJKOHOMHUKA).

HopmatuBHO-MeTOMYecKoi 06a30i 111 pa3paboTku paboyeit mporpaMMbpl y4eOHOW TUCITUTIAHBI
«XUMHS» SIBISIOTCS:

o denepanbhblii 3aKk0H «O06 oOpa3zoBanuu B Poccuiickoit deaepanuny, yTBEPKISHHBINH TPUKA30M
Muno6paayku PO Ne 273-D3 ot 29.12.2012;

e IIpuka3z Munoo6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep:KICHHH MOPSIKA OpraHu3a-
IIMX ¥ OCYIIECTBICHUS 00pa3oBaTEeNbHON NEATEIHLHOCTH MO OOpa30BaTENbHBIM MPOTPAMMAaM BBICIIETO
oOpa3oBaHHUs - MporpaMMaM OakajiaBpuaTa, IporpaMMam CIelUalIuTeTa, IporpaMmmMaM MarucTpaTyphl;

o @enepanbHblil 3ak0H «O colManbHON 3amuTe UHBAIUAOB B Poccuiickoit denepanuu (¢ uzme-
HEHUSIMU, pefakius, neicTpyomas ¢ 18 mapra 2018 roga);

o ®enepanbHbiM 3aKOHOM PD o1 24.11.1995 1. Ne 181-D3 «O coumaibHON 3alIUTE WHBAJIU/IOB B
Poccuiickoit deneparuny;

e [lopsimok opraHuzanuy U OCYIIECTBICHHUS] 00pa30BaTENIbHON AESITEILHOCTH O 00pa3oBaTellb-
HBIM NpPOTpaMMaM BBICIIETO 00pa30BaHUs — IMporpamMmaM OakaiaBpuara, IporpaMmam CICHHAIUTETa,
IporpaMMaM MarucTparypbl, yTBEpKIEHHBIH MprkazoM MunoopHayku Poccun ot 06.04.2021 Ne 245

e YueOHble IUIaHBI 00pa30BaTENBbHON MPOTPaMMBbl BBICIIETO OOpPa30BaHUS HallpaBJICHUs

09.03.03 — INpuknaanas napopmatuka (mpoduis — [ludpoBas SKOHOMHUKA) MOATOTOBKH OaKajaBpOB IO
OYHOH, 3a04HOM, OYHO-3209HOH (hopmam oOydenusi, onodpensie Yuensim coBetoM YIJITY (IIpoTokon
No 03 ot 16.03.2023) u yrBepxkaennoro pekropom YIJITY (16.03.2023), ¢ 1onoJHEHUSIMU U U3MEHE-
HUSIMH, YTBEPKJICHHBIMU Ha 3acefganuu Yuenoro coeta YIJITY (mporokon Ne 4 ot 20.04.2023), BBe-
neaubiMu nipukazoM YIJITY ot 28.04.2023 Ne 302-A;

OO6yuenue o oopaszoparenbHoi mporpamme 09.03.03 «[Ipuknannas uHpopmaruka» (mpoPuiip —
[{udpoBast 5KOHOMHUKA) OCYIIECTBISIETCS HA PYCCKOM SI3bIKE.

2. Hepeqenb NJIAHHPYEMBIX Pe3yJabTaTOB oﬁyqemm o AUCHHUIIJIMHE, COOTHECCCHHBIX
C INIAHUPYEMBIMHU pE3yJbTaTaMHU 0CBOCHUSA 06pa3OBaTeJ1bHOﬁ MporpaMmmal

[InanupyeMbIMu pe3ysnbTaTaMu OOyUYEHHs 110 JTUCIUIUIMHE SIBJISIIOTCS 3HAHUS, YMEHUS, BIaJCHUS
W/WIIN OTIBIT JESTETbHOCTH, XapaKTepU3yIOIUe 3Tanbl/ypoBHU (POPMUPOBAHMS KOMIIETEHLIMH 1 obecre-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX Pe3yIbTaTOB OCBOEHUS 00pa30BaTeNbHOMN MPOrpaMMbl B IIEJIOM.

Leab ocBoeHust AMcUMMIMHBI — GOPMUPOBaHUE Y OyAylIMX OakanaBpoB CIOCOOHOCTH K MpHUMe-
HEHMIO €CTECTBEHHOHAYYHbIX M OOIIEMH)KEHEPHBIX 3HaHUIM XMMHUHU, TEOPETUUECKOTO U IKCIIEPUMEHTAIb-
HOTO HCCIIeI0BaHus B TPO(EeCCHOHATBLHON e TEIbHOCTH.

3aga4yu AUCUMILVINHBI:

— MPUBUTH O0YYAIOUIMMCS CITIOCOOHOCTH K MPUMEHEHUIO €CTECTBEHHOHAYUYHBIX U OOIIeHHKEHEP-
HBIX 3HaHUI M0 XUMUH, PYHAAMEHTAIBHBIX 3aKOHOB MPUPO/IbI XapaKTEPU3YIONUX XUMUYECKUE U PU3U-
YeCKUE CBOMCTBA OKPYKAIOIIUX HAC OOBEKTOB U SIBJICHHUI;

— 00y4UTh METOAAM pEIICHHUs 3a/1a4 C UCIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX 3HAHUN O 3aKOHO-
MEPHOCTSIX XMMUYECKUX MPEBpaIlleHUH U OCHOBHBIX XMMHUYECKHX 3aKOHOB, METOJIaM MaTEeMaTHYeCKOIo
aHaJIM3a U MOJICIMPOBAHUS B MPO(HECCHOHATLHON I€ATEIbHOCTH.

IIpouecc u3yyeHusi JUCUMILIMHBI HANIPaBJieH Ha GopMUpoOBaHue cJeayroueid odomenpodec-
CHOHAJIbHOW KOMIIETCHIIUM:

— OIIK-1: cnocobeH NpuMeHSATh €CTECTBEHHOHAYUYHBIE U O0IENHKEHEePHbIE 3HAHUS, METO/IbI Ma-
TEMaTUYECKOI0 aHalIM3a M MOJEIMPOBAHUS, TEOPETUUECKOIO U IKCIEPUMEHTAIBHOIO UCCIIECOBAHMS B
po¢eCcCUOHATILHOMN EATEIbHOCTH.

B pesyabTare n3ydeHus JMCHMIIJIMHBI 00yYAIOMINICS JOJIKEeH:

3HATh:



— CCTCCTBCHHOHAYYHBIC (I)YH,Z[aMGHTaJIBHLIe 3HAaHUA, CYTh OCHOBHBIX 3aKOHOB XUMUU U XUMHUYCCKUX
IIPEBpaILEHUH, METOJbl MaTEMaTHYECKOr0 aHalIM3a MOJIYYEHHBIX PEe3yJbTaTOB XMMUYECKOI'O IKCIEpHU-
MEHTAa;

— 3aKOHOMEPHOCTU U3MEHEHUs (PU3MUECKUX U XMMUYECKUX CBOWCTB IPOCTHIX U CIOKHBIX BEIIECTB
B coorBeTcTBUU ¢ [lepuonnueckum 3akonoMm J1.11. Menneneesa.

yMeTh:

— CaMOCTOATCJIIbHO IMPUMCHATH MATCMATHYCCKUC MCTObI, (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/I€ U XUMHYCCKHUE 3a-
KOHBI JIJIS peIIeHUs IPaKTUUECKUX 3a7ay B 00J1aCTU IPOPeCCHOHATIBHON 1 TeIbHOCTH;

— 3allMCbhIBAaTh YpPAaBHCHHA peaKum”I XUMHNYCCKUX HpeBpameHm”I BCIICCTB U UX IIOJYYCHUSA,; ITPOBO-
IUTh QHAJIOTUH B U3MEHEHUH CBOWCTB XUMHUYECKUX COCJUHEHUH.

BJIA/J1ETh:

— NPAaKTUYECKUM MPUMEHEHHEM €CTECTBEHHOHAYUYHBIX M OOILEUMH)KEHEPHBIX 3HAHWM, 3aKOHOB XU-
MUHU, METOAMK IPOBEACHUSI TEOPETUUYECKOTO U IKCHEPHUMEHTAIBHOIO XMMHUUYECKOTO MCCIEAOBAaHUS IS
peleHus 3a/1a4 B IpoecCuOoHaNbHOM e TeTbHOCTH;

— BBISIBJICHUEM B3aMMOCBS3M MEXIY CTPYKTYpOH, CBOMCTBaMHU M PEAKIIMOHHOMN CIIOCOOHOCTHIO XUMUYE-
CKUX COEJMHEHUH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi ydeOHasi ITUCIMILIMHA OTHOCHTCSA K OOs3aTeNbHBIM JUCHUIUIMHAM 0a30BOW YacTH, 4YTO
o3HavaeT (hopMHpOBaHKE B Ipolecce 00ydeHus y OakanaBpa OCHOBHBIX 0OLIENIPO(EeCcCHOHATBHBIX 3Ha-
HUH 1 KOMIIETEHIINI B paMKax BBIOPAHHOTO MPOduIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOMMOM OCHOBOM JUIsl OCTIEAYIOUIETO U3YUEHUS
mucuuiuiid OITOII u HanucaHus BBITYCKHOM KBaNU()UKALMOHHONW pabOTHI.

Tlepeuens obecneuuarowux, CONymcmeyIOWux u obecneyusaemvlx OUCYUnIun
Obecneuusarowjue Conymcmeyrowue Obecneuusaemoie
Maremaruka, ®usznka OKonorus Crarucruka

Vka3zaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOY4YarOUIEMYCsl CUCTEMHOE INPEACTaBICHUE O KOMILIEKCE
u3ydaeMbIX AUcHUIUIH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblii TEOPETHUECKHI
YpOBEHb U MPAKTUYECKYIO HAPaBJIEHHOCTh B CUCTEME 00y4eHHUs U OyAylLIell 1eATeNbHOCTH BBIITYCKHUKA.

4. O0beM IMCHHUIIMHBI B 324eTHBIX eINHULAX € YKa3aHHEM KOJINYecTBAa aKaJeMHYeCKHX YacoB,
BBIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs ¢ npenojaBaresiemM

(o BUIaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSAATEILHYIO pa00Ty 00yYAKO M XCS

O061mas TpyI0eMKOCTh JTUCITATIITMHBI

. Bcero akameMmudeckux 4yacoB
Bun yue6HO# paboThI
ouHas Gopma | 3aouHasi popMa | OyHO-3a049Has popma
KonrakTHasi paboTa ¢ npenojgaBaresieM™: 52,35 10,35 16,35
nexuuu (JI) 18 2 6
npaktudeckue 3aaatus (I13) 18 - 10
nabopatopuble pabotsl (JIP) 16 8 -
WHBIC BHJIBI KOHTAKTHOM pabOTHI 0,35 0,35 0,35
CamocrosiTesibHasi padoTa 00y4al0IUXCs: 91,65 133,65 127,65
M3y4eHNEe TEOPETUUYECKOT0 Kypca 22 45 39
MMOATOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80 80
MOJITOTOBKA K IPOMEKYTOUYHOM aTTeCTaIllH 35,65 8,65 8,65
Bua npomMeXyTOYHOH aTTeCTAIMN: IK3aMeH IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 4/144




*KonrakTHas paboTa 00yJaromIuxcs ¢ MpemnoiaBaTelieM, B TOM YHCIE ¢ MPUMEHEHHEM IHCTAaHIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHH, BKIIFOYAET 3aHATHS JICKIIMOHHOTO TUMA, W (W) 3aHATUS CEMHUHAPCKOTO THIA, JabopaTopHbIe 3aHATH, U (WIIH)
TPYIIIOBBIE KOHCYIBTANNH, U (WJIH) HHANBUIYaIbHYIO pab0oTy 00ydaromerocs ¢ mpenojaBareieM, a TakKe aTTeCTallHOHHEIC
HCTIBITAHMS IPOMEKYTOUHOH aTTecTanni. KoHTakTHas paboTa MOKET BKIIIOYATH WHBIC BUIBI YICOHOH NESITeTbHOCTH, MIPEIy-
CMaTpHUBAIOIINE TPYIIOBYIO U HHANBAAYAIBHYIO padOTy 0Oydarommxcs ¢ npenojasareneM. Yacsl KOHTAKTHOHN pabOTHI ompe-
nemsttores [lomoskennem 00 opraHM3anyy M MPOBEACHNN KOHTAaKTHOH paboTHI MPH peaan3anui 00pa3oBaTeIbHBIX IPOTPaMM
BBICIIEr0 00pa3oBaHusl, yTBEPKIACHHBIM YueHbIM coBeToM YIJITY ot 25 deppans 2020 roxa.

5. CoeprkaHue TMCUUILUIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBA aKaJeMHYeCKUX YacoB

5.1. TpynoeMKoCTb pa3aejioB JUCHUNIMHBI

o4Has popMa o0y4eHHs

Bcero
Ne . | CamocTosTenbpHasS
HaumeHnoBanue pa3nena quCHUIITUHBL JI | 1I3 | JIP | koHTaKTHOM
/T pabora
paboThI
1 | BBeneHne B Kypc
11 BBeneHre u OCHOBHBIC TIOHSTHS U OTIpe- 1 1 5
" | neneHus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1 2 - 3 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX CO-
1.3 | enunenuii. Xumus snemenToB. CBoiicTBa 2 4 - 6 14
BaXXHEUIIINX COCTUHEHUH.
2 | CTpoeHue BeniecTBa
CtpoeHune aToma ¥ epuoaNIecKas Cu-
cTeMa XUMHUYECKHUX DJIEMEHTOB
. 2 4 - 6 6
J.M.Menneneena. [loHsTHE O XUMUYECKOU
CBSI3H.
3 BBeneHue B TeOpHI0 XMMHUYECKHX MPOIECCOB
3.1 | DHepreTuka XUMHYECKUX MTPOLECCOB 2 2 - 4 2
CKOpOCTh XUMHYECKUX PEAKLMI U XUMHU-
3.2 p peardt 2 | 4 | - 6 4
YECKOE PaBHOBECHE
3.3 | PactBOpHI 4 2 8 16 16
4 DJIeKTPOXMMHUYECKHE MPOLIECCHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE Pe-
4.1 p 2 | - | 4 6 4
aAKIIUA
["anpBaHWYECKUE DTIEMEHTHI. DJIEKTPOIIN3
4.2 | pacTBOpOB 1 paciiaBoB. Koppo3us me- 2 - 4 4 4
TajioB. Bompock! sxonorum.
Hroro no paznenam: 18 | 18 | 16 52 56
ITpomMexxyTodHast aTTeCTaIHs - - - 0,35 35,65
Bcero 144
04HO-3204Hasi popma oOyueHust
Bcero
Ne . | CamocTosTENbHAS
HaunmenoBanue paznena quCHUIUIMHBL JI | II3 | JIP | KOHTaKTHOM
n/n pabora
paboTHI
1 | BBeneHue B Kypc
11 BBeneHre u OCHOBHBIC TIOHSITHSI U OTIPEie- 3
' JIEHUs
1.2 | ®dyHnamMeHTaIbHBIC 3aKOHBI XHMHH 1 2 - 3 14
13 OcCHOBHBIE KJIaCChI HEOPTAHHUYECKUX CO- 5 5 4 24
' enuHeHnr. Xumus 31eMeHToB. CBOMCTBa




Bcero

No . | CamocTosTCIIbHAS
HaunmenoBanue paznena quCLUIITMHBL JI | 13 | JIP | kOHTaKTHOM
/11 pabora
paboTHI
BaXKHEHUIIIHUX COCAUHCHUM.
2 | CTpoeHue BenecTBa
Crpoenue aToma U NepuoAuyuecKas cuctema
XUMu4YecKux djemenToB .M. Menaeneena. 1 2 - 3 20
IloHsTHE O XUMHUYECKOM CBS3M.
3 BBejieHue B TeOPHI0 XHMHUYECKHX MPOLECCOB
3.1 | DHepreTuka XMMHUYECKUX MPOIIECCOB - - - - 10
32 CKOpOCTh XUMHYECKUX PEAKIUN U XUMHYE- | ) i i 14
CKOE€ PaBHOBECHE
3.3 | PactBopsl 1 2 - 3 12
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEaK- 1 5 i 3 12
197071
["anibBaHWYECKUE FTIEMEHTHI. DIIEKTPOIU3
4.2 | pacTBOpOB U paciuiaBoB. Kopposus merai- - - - - 10
J10B. Bonpockl skos10rnn.
HToro no pazgeaam: 6 | 10 - 16 119
[TpoMexxyTodHast aTTeCTAIHS - - - 0,35 8,65
Bcero 144
3ao4yHasi popma 00yUeHus1
Bcero
Ne . | CamocTosTEeIbHAS
HaunmenoBanue paznena quCHUILTMHBL JI | II3 | JIP | kOHTaKTHOM
n/n pabota
palboThI
1 | BBeneHue B Kypc
11 BBenenve u OCHOBHBIC TTOHSTHSI U OTIpeie- i i ) 3
JICHUS
1.2 | dynnameHTanbHbBIC 3aKOHBI XUMUN 1 - 1 14
OcCHOBHBIE KJTaCChl HEOPTAHNUYECKUX CO-
1.3 | enunennii. Xumus 351eMenToB. CBOMCTBA - 4 4 24
BOXHEHUIIINX COeTUHCHHIA.
2 | CTpoenmue BemecTBa
CrtpoeHue aToMa U epuoIndecKas CicTeMa
XUMHYECKUX 31eMeHTOoB J[.1.MeHaeneena. - - - 10
IloHsTHE O XMMHUYECKOM CBS3M.
3 BBeneHne B TeOpHI0 XUMHYECKHUX MPOIECCOB
3.1 | DHepreTnka XUMHUYECKHX TIPOIECCOB - - - 6
32 CKOpOCTh XUMHYECKUX PEAKIUH U XUMHYE- | i i 14
CKO€ paBHOBECHE
3.3 | PactBopHI 1 2 5 32
4 DJIeKTPOXMMHUYECKHE MPOLEeCChI
41 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEaK- i 9 i 12
197041
["anpBaHWYECKHE PTIEMEHTHI. DIIEKTPOIIU3
4.2 | pactBOpOB U paciiaBoB. Koppo3us metai- - - - 10
J10B. Borpockl skoorum.
HToro no pasnenam: 2 - 8 10 125
[TpomexyTouHas arTecTanus - - - 0,35 8,65
Bcero 144




5.2. Conep:xaHue 3aHATHI JIEKIIUOHHOI'0 THIIA

Pa3znea 1. BBenenue B kypc

1.1 Bgedenue u ocnogHble NOHAMUSA U ONpedeleHUs.

[TpenMer u 3amaun XUMUM, €€ MPAKTUYECKOE 3HAUeHHE. XUMUS U MPOOJIEMbl COBPEMEHHOM HAYKH
u obmecrtBa. Ponmb XuMHMHM B pa3BUTHUH JIECOXMMHUYECKOTO Komruiekca Poccuiickoir ®epepauuu.
Opranu3zanys caMoCTOSTeNbHOM paboThI 10 KypCy 00IIei XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHusi maccbl U 3Hepruu. lleproanuHocTh. 3aKOH coxpaHeHus 3apsna. OCHOBHbIE
CTEXMOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHbvle Knaccobl HeopeaHuueckux coOeOuHeHull

Oxkcugpl, THAPOKCHIIBI (KUCIOTHI U OCHOBaHMA), cod. KomruiekcHble coequHenus. OnpenencHue,
HOMEHKJIaTypa.

CBoiicTBa Ba)KHEWINMX COCAMHEHHH 3JIeMeHTOB. Haxoxmenwe smeMeHTOB B mpupoje. CriocoOb
nonyyeHust. CBOICTBA M MPUMEHEHHE.

Paznen 2. Ctpoenue BelecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumudeckux snemenmos /.M. Menoeneesa

OcHoBHblE MOHATHS O cTpoeHuu aroMa. [loHsTue o kBaHTaX. OCHOBHBIE TOJIOXKEHHS KBAHTOBOM
MEXaHUKHU. DJEKTPOHHOE 00JaKo, OopOuTalb, KBAaHTOBbIE 4YHcia. [lopsSmoK 3amomHEHUs SIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEepruy, npaswio XyHjaa, npuHimn [laymum, npasuno Kiedkosckoro,
3aKOH 2JIEKTPOHHOM cuMMeTpuH, 3akoH Moszmnu. [IpaBuia mocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
HEPUOJIOB. S-, P-, d- u f-anemenTsl. [lepronryueckiie CBOWCTBA XMMUUYECKIX JIEMEHTOB: SHEPrHsl HOHU3ALUH,
CPOJICTBO K BJIEKTPOHY, 3JIEKTPOOTPULIATEIbLHOCTh, aTOMHBIE M HOHHBIE PA/INYChl, CTENIEHb OKUCIICHHUS.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

XuMHUecKasi CBs3b: BUIbL, METOIbI onucaHus. OCHOBHbIE XaPAKTEPUCTUKU XMMHUYECKOU CBSA3U:
JUIMHA, HaIllpaBJIEHHOCTb, NpPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3€H: HACHIIAEMOCTh U
HaNpaBJICHHOCTh CBSI3M, KPAaTHOCTh CBA3M, Mossipu3yeMocTh. ['mOpuauzanus. MoHHas CBs3b: SHEpPrus
MOHHOM CBSI3U, MOJISIpU3allisg HOHOB, IMOJIAPHOCTh M MOJIAPU3yeMOCThb CBsi3U. CTpoeHue BEeleCTB B
KOHJCHCUPOBaHHOM COCTOSIHUH.

Pa3nes 3. BBenenne B TeOpHI0 XUMHUYECKHX MIPOLECCOB

3.1 DHepeemuka xumuiuecKux npoyeccos

BuyTtpenHnss sHeprus u sHTanbnud. TerioBble 3 (eKTsl pa3nuuHbIX IpoueccoB. 3akoH ['ecca u
CIIeICTBUSA U3 Hero BeITekarouue. CtannaptHas Temiora oopa3oBanus. [lonstue 06 suTponuu. M3mene-
HUE SHTPOIUU B pa3iMuHbIX npoueccax. [lonstue o0 sneprun I'mb66ca u e€ U3MeHeHUH Kak Mepbl peak-
LIUOHHOW CIIOCOOHOCTH.

3.2 Ckxopocmb Xumuyeckux peaxkyuil U XUuMuieckoe pagHosecue

CKOpoOCTh peakllii B TOMOTE€HHBIX U FE€TEPOTreHHBIX cUcTEMax. DaKTOpBI, BAUSIOLUINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTUBUpOBaHHOM KomIuiekce. HeoOpaTtumbie u oOpaTuMble MpoLecchl. XUMUYe-
ckoe paBHoBecHe. KoHncranTa pasHoBecus. [Ipuniun Jle-Ilatense.

3.3 Pacmeopui

OO6ume mnousaTus o0 pactBopax. /[lpyrume nucnepcHble cucteMbl. OCOOEHHOCTH BOJABI Kak
pactBopuTtensa. O6pazoBanue pactBopoB. PacTBopumMocTh BemiecTB. TepMoXxuMHUUYECKHEe MPOLECCHl MpU
pactBopeHnH. CriocoOb! BEIPaXKEHUsI KOHIIEHTPALIIH.

Paz6aBieHHbIE pacTBOPHI HEATEKTPOIUTOB. WneanpHbie pacTBOphl. KommuraTuBHBIE CBOWMCTBA
pacTBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJIHBIX PAaCTBOPOB 3JIEKTPOJUTOB. NOHHOE mpou3BeneHue Bojbl. BomopoaHsbiil moka-
3arenb pH. CuiibHbIE U citabble 3IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH paszdasiie-
Hust OctBanibaa. MloHHbIE peakumy.

VYcnosusa cmemenus paBHoBecus. IIpomsBeneHue pactBopuMocTH. KoMuecTBEHHOE ONKCaHUE
PaBHOBECHUI B pacTBOpax AJIEKTPOIUTOB. IIpuMeHeHMEe 3akoHA NEMCTBYIOIIMX MAcC K 3JIEKTPOJUTAM.
I'mnponus coneit. CTeneHb U KOHCTaHTa T'MApoau3a. Jucconuanysi KOMIJIEKCHBIX COSIMHEHUH.



Knaccudukanus u xapakTepucTHKa XUMUYECKUX U (PU3HKO-XMMHUYECKUX METO/I0B aHaIn3a. AHa-
JIUTUYECKHUE PEaKLIMi HA HOHBI.

Pa3znea 4. diekTpoXxuMmn4ecKue MpPouecchl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBIE NPOYECChL

BaxHeliline BOCCTAHOBUTENHM M OKHCIUTEIU. MeToAbl COCTABICHUS] YPaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakui. BinsiHue cpeapl Ha XapakTep MPOTEKaHUs PEaKLUMI.

OKBUBAJICHT OKHCIIUTENS u BOCCTAHOBHUTEJIS. Knaccudukanus
BOCCTaHOBUTEJIbHBIX PEAKIUH.

['asibBaHMYECKUN 3JIEMEHT. OJEKTPOJHbIE MMOTeHUMadbl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
noTeHIraabl. HanpassieHne npoTekaHusi OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuii. Xumus S, p, d, f-
METaJUIOB.

OKHCJIIHNTCIIBHO-

3aKOHBI 3JIEKTPOJIN3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH AHOJAMH.

4.2 Dnexkmponus

3J'IeKTp0J'IPI3 KaK OKHCJIUTEIhHO-BOCCTAHOBUTEIIHHBIN mponcecc. KaTO,I[HLIe W aHOIHBIC IIPOLICCCHI.

4.3 Koppo3sus memannos

OcHoBHbIE BU/IbI KOPPO3UH. DIIEKTPOXUMUYECKasi KOPpO3usl. 3aluTa METAJIOB OT Koppo3uu. Bo-
IIPOCHI KOJIOTHH.

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOTO TUIA

Y4eOHBIM IIIAaHOM 110 AUCIUILTMHE MTPETYCMOTPEHBI MPAKTHYECKUE U J1a00paTOPHBIEC 3aHATHUS

®opma npo- TpynoéMkocTs, yac
Haumenoanue pa3nena
Ne BEJICHUS OuHas | 3a04- OYHO-
JTUCHHUTITAHBI (MOTYJIs)
3aHATUS Has | 3aoyHas
Pasznen 1. Benenue B kypc «O011as 1 Heopranuye- npakTuye-
1 | ckas xumus» (tema 1.1.-1.2. dyngameHTanbHbIe cKast 4 - 2
TIOHSTHSI U 3aKOHBI XUMUU. 3aKOH YKBUBAJICHTOB.) pabota
Pazgen 1. Benenue B kype «O01mas u Heopranuie- DaKTHYe
o | CKaA XuMHS» (Tema: 1.3. OCHOBHBIE KJTacChl HEOpra- p cKas 4 4 2
HUYECKHUX COeAMHEHUI. XuMus anemMeHToB. CBOM- aGoTa
CTBa BOKHEUIIINX COCTMHEHHIA.) p
Pazgen 2. CtpoeHue BemecTBa
MpaKkTHye-
3 (rema: 2.1. CtpoeHue atoMa M NepUOIUYECcKas CH- cxast 4 2
cremMa xumuueckux osiemMeHToB J[.M.Menpaeneena.
. pabora
tema: 2.2. [ToHsiTHE O XMMHUYECKOI1 CBSI3M.)
Paznen 3. BBeneHue B TeopHi0 XMMHUYECKHX MpO-
1L[ECCOB MpaKkTHye-
4 | (rema: 3.1. DHepreTuka XMMHUYECKHUX IIPOIECCOB. cKast 6 - -
tema: 3.2. CKOPOCTh XUMUYECKHUX PEAKINi U XUMHU- pabota
YyecKkoe paBHOBecue. KatamuTuyeckue peakiivm. )
Pazgen 3. BeneHue B TEOpUI0O XUMHUYECKHUX MPO-
1[ECCOB MpaKkTHYe-
5 | (rema: 3.3. PactBopsl. IlpuroroBneHue pacTBOpOB cKast 2 - -
3aITaHHOW KOHIICHTPAIIMM W3 BEIIECTB Pa3IMYHOTO paboTta
arperaTHOro COCTOSIHUS. )
Paznen 3. Benenue B Teopuio XUMHUYECKHX TpO- | Jlabopartop-
g | Lieccos Has / pak- 4 1
(tema: 3.3. PactBopbl. CusbHBIE U Ci1a0bIE IIEKTPO- THYECKast
nuThl. IOHHBIE paBHOBECHSL.) pabota




dopma mpo- Tpyno€mkocTs, yac
HaumenoBanue pazziena P P PyA 2
Ne BEJICHUS OuYHas | 3a04- OYHO-
JTUCIUATITAHBI (MOTYJIS)
3aHSTUS Has | 3aouHas
nabopatop-
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IPO- patop
Has / TIpak-
7 | ueccoB 4 2 1
TUYeCKas
(tema: 3.3. PacTBOpsl. ['nnponus.)
pabora
naboparop-
Pa3nen 4. DnexTpoXxuMHUYECKUE TIPOLECCHI paTop
Has / pak-
8 | (tema: 4.1. OKHCIUTENHHO-BOCCTAHOBUTEIILHBIEC Pe- 4 2 2
sy, TUYecKas
' pabota
Paznen 4. DaeKTpOXUMHYECKHUE MPOLIECCHI
nmabopaTop-
9 (tema: 4.2. T'anbBaHUYECKUE AIEMEHTBI. DIICKTPOIIH3 Hast 4
pacTBopoB U pacmiiaBoB. Kopposus metamios. Bo- aGoTa
MPOCHI YKOJIOTHH.) P
HTtoro: 34 8 10
5.4/letasiu3anus caMoCTOSITeIbHON padoThl
TpynoeMKkocTh, yac
No HaumenoBanue paznena Bupg camocrositensHOM | o4Has | 3a04- OYHO-
- JTUCIUILIAHBI (MOTYJIS) paboThI Has 3a04-
Hasl
Pasnen 1. BBegenue B kypc «O01mas u He-
A 8 yp H [ToaroroBka k onpocy
opranuueckas xumus» (rema 1.1.-1.2. Oyn- .
1 0 TeMe TIPAKTHISCKON 6 17 9
JAMEHTAJIbHBIEC TOHATHS U 3aKOHBI XUMUHU.
paboTHI
3aKOH SKBHBAJIECHTOB.)
Paznen 1. Benenue B kypc «OO01mas u He-
opranuueckas xumus» (tema: 1.3. OcHOB- [ToaroroBka k onpocy
2 | HbIe KJIACCHI HEOPIraHWYECKHX COEAMHEHUM. | IO TeMe MPaKTUYEeCKOM 14 24 20
XuMmus sneMeHToB. CBoICTBa BaKHEHIIINX paboThI
COCIMHCHHUI.)
Paznen 2. Ctpoenue BemecTBa
(rema: 2.1. Ctpoenue aroma u nepuoauue- | I[loaroroska k ompocy
3 |ckag cHcTeMa XHMHYECKHX OJJIEMEHTOB | IO TeME MPAKTHYECKOH 6 10 20
.M. .Mengeneea. tema: 2.2. Ilomsarme o paboThI
XUMUYECKON CBSI3U.)
Paznen 3. BBeneHue B TEOpUIO XUMUYECKUX
IIPOLIECCOB
[TonroroBka k onpocy
(rema: 3.1. DHepreTuka XHMHUYECKUX IPO- .
4 10 TEME IPAKTHYECKON 6 20 15
neccop. Tema: 3.2. CKOpoCTb XMMHYECKHX AGOTLL
peakiuii u XxuMu4deckoe paBHoBecue. Kara- p
JUTHUYECKHUE PEAKIUH.)
Paznen 3. BBeneHue B TEOPUIO XUMUYECKUX
IIPOLIECCOB
[TonroroBka k onpocy
(trema: 3.3. PactBopsl. [Ipurorosnenue pac- .
5 . 10 TEME IIPAKTHYECKON 6 12 10
TBOPOB 33JaHHON KOHIIEHTPAllUd W3 Be- AGOTLL
[IECTB PA3IMYHOIO arperaTHOro COCTOS- p
HUSL.)
Paznen 3. Beenenue B Teoputo xumuueckux | Iloaroroska k omnpocy
g | mpoueccos 10 TeMe J1abopaTOpHOit 5 10 10
(rema: 3.3. PactBopel. CuiibHBIE W cllaObie | paOOTHI U 3aIIUTE OT-
9JIEKTPOIUTHI. IOHHBIC paBHOBECHSI.) YETHBIX MaTEePHAJIOB.
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TpynoeMKocTh, yac
Ne HaumenoBanue paznena Bupg camocrositensHOM | o4Has | 3a04- OYHO-
- JTUCIUATITAHBI (MOTYJIS) paboThI Has 3a04-
Hasl
Paznen 3. Bregenue B T€OpUI0 XUMUYECKUX Toaroroska K onpocyi
7 | npoueccos 0 TeMe JIa00paTOPHOM 5 10 10
(rema: 3.3. PactBopsl. ['uapomnus.) paboTs! 1 3aluTeE OT-
YETHBIX MAaTEePHAJIOB.
Pa3znen 4. DnekTpoXuMHUYECKUE MPOLECCHI Hoxrotoska k Onpocy
8 | (tema: 4.1. OxucnurenbHO- 110 Teme 1aGOpaTopHOii 4 12 15
BOCCTaHOBUTEIIbHBIC PEAKIINH. ) paoTLL i 3amuTe OT-
YETHBIX MAaTEePHAJIOB.
Paznen 4. D1ekTpoXuMHUECKHE MPOLIECCHI [ToaroroBka k onpocy
9 (tema: 4.2. 'anbBaHUYECKUE HIIEMCHTHI. 10 TeMe J1abopaTOpHOM 4 10 10
DNEeKTPOIN3 PacTBOPOB U paciuiaBoB. Kop- paboThI U 3alIUTE OT-
pO3¥ust METAJIOB. BOITPOCH! 3KOJIOTHH. ) YCTHBIX MAaTEePHAJIOB.
[ToaroroBka K MPOMEXKYTOUHOM arTecTauu | l3ydeHue JeKIHOHHO-
ro Marepuarna, JuTepa-
10 TYpHBIX UCTOYHUKOB B | 35,65 8,65 8,65
COOTBETCTBUH C TEMa-
TUKOU
HUroro: 91,65 | 133,65 | 127,65
6. IlepevyeHb y4eOHO-MeTOANYECKOr0 0O0eceYeHHus M0 JMCUMILINHE
OcHOBHAasI M JONOJTHUTEIbHAS JUTEPAaTypa
No Ton
i ABTOp, HAUMEHOBAHUE - IIpumeuanue
OcHoBHasi yueOHasi JIuTEepaTypa
1 AxwmeroB, H. C. O0mas u HeopraHuueckass XUMHS : YICOHUK ISt
By30B / H. C. AxmeroB. — 12-e u3na., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIH
Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : 2mek- o021 | MOCTYN TIPH BXO-
TpoHHBIN // JlaHb : 31MekTpoHHO-OMONMHMoTeuHas cuctema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexum octyna: nst aBTOpU3. MOIB30BaTENCH.
2 | Mudtraxosa, H.III. O0miast u HeopraHuyeckasi XUMusi: yuaeOHoe TI0-
cobue / H.ILI. Mudtaxosa, T.II. [Terpoa; mox pen. A.M. Kysuero-
Ba; MuHucTepcTBO 00pa3oBaHus u Hayku Poccun, Kazanckuii Haim- [TomHOTEKCTOBBIN
OHANILHBIM MCCIEAOBATEIbCKUN TEXHOJIOTHYECKU YHUBEPCHUTET. — o017 | AOCTYN TIPH BXO-
Kazanp: KHUTY, 2017. — 408 c.: Tabi., cxem., wi. — Pexxum mocTy- JIe TIO JIOTUHY U
na: o MOJMUCKE. — URL: naporo*
http://biblioclub.ru/index.php?page=book&id=560885 Bubmauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 371€KTPOHHBIH.
3 | [TaBno, H.H. O6mass u Heopranmueckass xumusi: yueOnuk / H.H.
[TaBnoB. — 3-e u3x., uchp., nomn. — Cankr-IlerepOypr: Jlans, 2011. — ITonHOTEKCTOBBIM
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3IIeKTPOHHBIN // Diek- o011 | ZOCTYH NpH BXO-
TPOHHO-OMONUoTeuHass cuctema «Jlampy»: [caiit]. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/4034 Pexxum gocTyma: s aBTOPHS3. naposo*
M0JIb30BaTENEN.
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034

OO01mass ¥ HeOpraHWYeCcKass XUMUs. DJIEMEHTBI TEOPUH, CIIPABOYHBIC
JIaHHbIE, 3aJaHuUs U1l CAaMOCTOATEIbHOM padoThl [Tekcr] : yueb. mo-
cobue misi CTyIeHTOB By30B JjecotexH. mpodwist / b. I1. Cepena [u
np.] ; mox pen.: b. I1. Cepensi, JI. C. MonounukoBa ; Ypail. roc. Jje-
COTEXH. YH-T. - 2-¢ M3]., mepepad. u gomn. - ExkarepunOypr : YIJITY,
2012. - 406 c. : wi. - bubmuorp.: ¢. 399. - ISBN 9-785-94984-434-2

2012

46

JlonosiHuTeIbHASI YUeOHAasl JIUTEpaTypa

Amnapues, A.M. O6mas u HeopraHudeckas XuMusi: yuebHoe nocodue
/ A.W. Anapues, JI.B. llleBaunibina; MuHHCTEpCTBO 00pa3oBaHUs U
Hayku Poccuiickoit ®@eneparn, HoBocuOupckuii rocyaapCTBeHHBIH
TeXHUYeCKui yHuBepcuteT. — HoBocubOupck: HI'TY, 2015. — Y. 2.
Xumus snemMeHToB. — 90 c.: Tabi. — PexxuM ocTyna: mo noJrnucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=438292

bubmmorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37eKTPOHHBIH.

2015

IIoaHOTEKCTOBEIM
JOCTYII TIPH BXO-
JIE 110 JIOTHHY H
napoJo*

KnrokBuna, E. KO. OcHoBBI 0011eii U HEOPTaHUYECKOW XUMHH :
yuebHoe ocooue / E. FO. Kmoksuna, C. I'. be3psinun. — 2-e u3n. —
OpenOypr : OpenOyprckuii 'AY, 2011. — 508 c¢. — ISBN 978-5-
88838-697-2. — Tekcr : anekrponHbl /  JlaHb AJIEKTPOHHO-
OuOIIMoTeYHAS cucrema. — URL:
https://e.lanbook.com/book/134502

Pexum octyna: st aBTOpU3. MOJIB30BaTENCH.

2011

TToTHOTEKCTOBBIH
JOCTYI MPHU BXO-
JI€ 110 JIOTHHY H
apoIro*

Vraii, SI.A. OOmias 1 HeoOpraHuuecKass XUMMUs | Y4COHMK IS CTY/ICH-
TOB BYy30B / . A. Vraii. - U3n. 4-e, crep. - Mocksa : Beicias mkoa,
2004. - 527 c. : un. - bubmuorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mast xumust [Tekcrt] : yueOHUK I CTYJEHTOB BY-
30B, 00YYarONIUXCs MO TEXH. HANPABJICHUAM H crieraibHocTsM / H.
B. Koposun. - U3zn. 6-e, ucnp. - Mocksa : Beicmias mkomna, 2005. -
557 c. : mi. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJIL. OO6mas xumus [Tekct]| : yueOHUK aisa OGakaiaBpoB :
y4e0. mocoOue NIl CTYJICHTOB HEXHMM. CIleHalibHOCTEH By30B / H.
JI. 'mueka ; mox pen.: B. A. Tlomkosa, A. B. babkosa. - 18-¢ usn.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JIL. 3anaun u ynpakHeHus 1o o0miei XuMuu : yued. 1noco-
Oue s CTYJICHTOB HEXHUM. crienraibHocTeld By30B / H. JI. ['nunKa |
nox pen. B. A. Pabunosuua, X. M. PyGunoii. - uzn. crep. - Mocksa :
HHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yuebHoe nocodue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kawura 1 : OcHoBHOM
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: amek-
TpoHHBIN // JlaHb : 3mekTpoHHO-OMONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160944

PesxuM mocTyna: uist aBTOpH3. TOJIb30BaTEIeH.

2006

TTomHOTEKCTOBEIN
JOCTYTI TIPU BXOJIE
T10 JIOTUHY H
naposo™

12

Bonbxun, B. B. O6mas xumus : yuebHoe nocodue : B 3 kHurax / B.
B. Bonpxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Cneunainib-
HbIll kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — TekcT:
9JEKTpOHHBIN// JlaHb : 3IEKTPOHHO-OMOIMOTEUHAss CHUCTEMaA. —
URL: https://e.lanbook.com/book/160945

Pexxum goctymna: st aBTOpU3. MOJb30BATEIICH.

2006

TTomHOTEKCTOBBIM
JIOCTYTI TIPU BXOJIE
T10 JIOTUHY 1
naposo™

13

Boapxun, B. B. O6mas xumus : ydeOHoe mocobue. — Ilepmpb :

2006

TToMHOTEKCTOBBIN

12



http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945

[THUITY, [6. r.]. — Yacts 3 : N36pannsie riaBsl — 2006. — 380 c. JIOCTYTI TIPH BXOJIE
— ISBN 5-88151-522-6. — Tekct: »nekTpoHHbIH// Jlanb : 3ek- 10 JIOTUHY U
TPOHHO-OMOIMOTEYHAS cucTema. — URL: naposo™*

https://e.lanbook.com/book/160943
P6>KI/IM I[OCTyrIa: JJIA aBTOpI/IS. HOJIBSOBaTeJIefI.

14 | Kapanetssui, M.X., Ipakun C.U. O6mas u seopranndeckas xumus | 2000 47
: Yuebnuk mns By3oB / M. X. Kapanerssinu, C. U. [pakun. - 4-¢
u3., crep. - Mocksa : Xumus, 2000. - 592 c. : wi. - (s Beicieit
mkosbl). - ISBN 5-7245-1130-4

15 | Hemupmosa JI. B. XKectkocTth Boasl. Onpenenenue xectkocT u cro- | 2006 84
COOBI e YCTpaHeHHS : METO/JI. YKa3aHUs JUIs JIa0. 3aHITHH CTYICHTOB
OYHO-3204. ¥ 3a04. (hopm oOyuenus / JI. B. Jlemunosa [u ap.] ; Ypai.
roc. JiecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnwmorp.: c. 16.

16 | Cepena b. I1. Monnbie paBHOBECHS B pacTBOpax 3JIEKTPOIHUTOB : Me- | 2006 79
TOJI. YKa3aHMA JUIS J1a0. 3aHATUN CTYJICHTOB OYHOM, OYHO-3304. U 3a-
ou. hopm oOyuenus / b. I1. Cepena [u ap.] ; Ypaiu. roc. JecoTexH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

17 | demumosa JI. B. Kitaccel HeopraHu4ecKux BEIIECTB: HOMEHKIaTypa, | 2007 122
nmojydeHue, cBorctBa [Tekcr]| : Meron. yka3zanus mjis J1ald. 3aHITHI
JUIS CTYJIETOB OYHOW, OYHO-3204. M 3a04. (popm oOyuenus / JI. B.
Hemumosa [u mp.] ; Ypai. roc. JIECOTeXH. YH-T. - ExatepuHOypr :
YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

18 | Cepena b. I1. Ctpoenue atoma U Iepuoauueckuii 3aKkoH : meron. | 2008 | OmekrponHsIi apxuB
YKa3aHus JUIs J1a0. ¥ MPaKT. 3aHATUN CTYJCHTOB OYHOM U 3204. (hopM /146
06y‘~IeHI/I$I II0 BCEM HaAIPaBJICHUAM U CICHUAJIBHOCTAM O6y‘-I€HI/I$[ B
YIJITY / B. I1. Cepena [u np.] ; Ypau. roc. nrecotexH. yH-T. - Exare-
punOypr: YI'JITY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum gocrymna:
https://elar.usfeu.ru/handle/123456789/55

19 | Henumena C. B. OKUCIUTENBHO-BOCCTAHOBUTEIIbHEBIE peakiuu : Me- | 2009 | OnekTpoHHBIi apxuB
TOJ. YKa3aHus JJs 1ab. ¥ MPaKT. 3aHATHI 11 CTYACHTOB OYHOU U /128

3a04. ¢opm oOyueHust HampamieHuit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u mp.] ; Ypau.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JIIOTP.: C. 43. Pexum JOCTyma:
https://elar.usfeu.ru/handle/123456789/299

20 | Tony6esa T. b. Karaiutudeckue cucrembl B Kypce "Xumus" : me- | 2011 | OnekrpoHHEIH apxuB
TOJA. yKa3zaHwsl JUIsl 71a0. M MPaKT. 3aHATUHA JJIS CTYJIEHTOB OYHOUW U
3a04. ¢popm obyuenus / T. b. I'onybeBa, C. B. Ilenumesa ; Vpai.
roc. JiecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. - bu6-
JIMOTP.: c. 11. Pexxum JIOCTYIIA:
https://elar.usfeu.ru/handle/123456789/206

*- Ipe’k/Ie YeM IMPONTH 10 CChUIKE, HEOOXOIUMO BOWTH B CUCTEMY

OYHKIMOHUPOBAHUE 3JIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00ecreunBaeTcs co-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
— DIICKTPOHHO-OMOIMOTEYHAs cucTema «JlaHby;
— 3JIEKTPOHHO-OMOIMOTeUHas cucTeMa «Y HUBEPCUTETCKas OMOIMOTeKa OHJIaH»;
- 3IeKTpOHHAs 06pa3oBaTenbHas cuctema «O6pasoBarenbHas miatdopma FOPAVIT»
- yHuBepcaibHas 0a3a naHubix EastView(OOO «MBUCY).
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CnpaBouyHbie M HHGOPMALMOHHbIE CHCTEMbI
— cripaBo4Has npaBoBas cuctema «Koucynsrantlliroey (http://www.consultant.ru/);
— crpaBouHO-TIpaBoBasi cuctema «Cucrtema TAPAHT». CoOGoanblii AocTyn (pekuM AOCTYyIa:
http://www.garant.ru/company/about/press/news/1332787/);
— IporpaMMHasi cuctema Juisi OOHapyKeHHsI TeKCTOBBIX 3aMMCTBOBAHHMM B YUEOHBIX M HAyYHBIX
paborax «Antumnaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 6a3b1 JAHHBIX

1. "HOII "Xumus. Bupryansnas nabopatopus. 3anaun. Tpenaxepsl. Tectsr" (BY361)".
2. ba3za MOJTHOTEKCTOBBIX M OMOMMOrpaguyYecKUX OMHCAHMK KHHUT M TEPHOANYECKUX H3JaHUN
(http://www.ivis.ru/products/udbs.htm). Pexwum noctymna: cBoOOAHBI#H
3. Hayunas anextpoHHas 6nbaroteka elibrary. — Pexxum noctyna: http://elibrary.ru/ .

7. ®OH/A OLEHOYHBIX CPEJCTB IJIsl MPOBeIeHUsI IPOMEKYTOUYHOMH aTTecTAHN
00y4YaKOIIUXCS M0 TUCHHILINHE

7.1. Ilepevyenb KOMIeETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npolecce 0OCBOeHHs 00pa-
30BaTeJbHOI MPOrpaMMBbl

DopmHpyeMble KOMIETEHIIUN Bung u hopma koHTpOIIS

IIpoMe:KyTOUHBIH KOHTPOJb: YCTHBIU
OIIPOC Ha 3K3aMEHE

Texymuii KOHTPOJIb: ONMpPOC, 3alIUTA OT-
YEeTHBIX MaTEpUAJIOB IO J1a0OpPaTOpHOU pa-
6ote

OIIK-1 - CnocoGeH pemiath 3a1a4i popecCHOHATbHON
NESATSIILHOCTH MPUMEHSST METOIBI MOJISITHPOBAHISI, MaTEMa-
THUYECKOTO aHAJIN3a, CCTECTBCHHOHAYYHBIC U OOIICHHIKE-
HEpHBIC 3HAHUS.

7.2. Onucanue nmokasarejei u KPUTEPUEB OLICHUBAHUSA KOMIIeTeHII il
Ha Pa3s/iMYHBIX dTamnax ux q)OpMPIpOBaHPlﬂ, ONMMCAaHHE HIKAJ OHCHUBAHUA

Kpurtepun oneHnBaHHA YCTHOIO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (MPOMEKyTOY-
HbIil KOHTPOJIL (popmupoBanust komnerennun OIIK-1)

«5» (omauyno): — JaH TMOJHBIM, pa3BepHYTHIN OTBET Ha MOCTaBJIEHHBIA BOIPOC, MOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10Ka3aTE€IbHO PACKPBITHI OCHOBHBIE MOJOXKEHHUS TEMBI; B OT-
BETE INPOCIEKUBAECTCS YETKAs CTPYKTypa, JIOTHYECKasl IOCIIENOBATEIbHOCTh, OTPaKarollas CYHIHOCTb
pacKpbIBa€MbIX MOHATUMN, TEOPUH, sIBIeHUN. 3HaHHE 00 0OBEKTE JEMOHCTpUpPYeTCs Ha (oHE MOHUMAaHUS
€ro B CUCTEME JIaHHON HayKH U MEXIAMCUMIUIMHAPHBIX CBsi3el. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TEPMHHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA NMOCTABJICHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYHIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAX HayKd. OJHAKO AOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJ0UYEThl, UCTIPaBICHHbIE OaKaIaBpPOM C TOMOUIBIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JIOTUKA U TOCIEI0BATENILHOCTD M3JI0KEHUS
MMEIOT CYUIECTBEHHbIE HapylleHus. JlomymieHsl rpyObple OMMUOKY P OMpEAeSIEHUU CYIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHH, SIBJICHUH, BCIEICTBUE HETIOHUMaHUs 0aKalaBpOM MX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX NMPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE MPO-
ABJICHUs 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBokK, KOPPEKIHH;

«2» (HeyOooenemeopumenbHo): — OakalaBp IEMOHCTPHPYET HE3HAHHE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMeeT JielaTh apryMEHTHUPOBAaHHBIC BBIBOJBI M MPHUBOAMTH IPUMEPHI, TOKA3bIBAET ciaboe
BJIaJICHHE MOHOJIOTMYECKON PEUbl0, HE BJIAJICET TEPMUHOJIOIUEHN, MPOSIBISAET OTCYTCTBHE JIOTUYHOCTU U
MOCTIeIOBATEIbHOCTH U3JIOKEHHUS, AETaeT OIIUOKH, KOTOPBIE HE MOYKET HCIIPABHUTD, JaXe MPH KOPPEKLIUU
IIPEIoiaBaTeNIeM, OTKa3bIBAeTCs OTBEUATh HA 3aHATHH.

14


http://www.garant.ru/company/about/press/news/1332787/
http://elibrary.ru/

Kpurepun oneHuBaHHMsA ONPOCa YyCTHOTO OTBeTA 1O TeMe J1a00paTOpHOil padoThl (TeKyLIUi
KOHTPOJb popmupoBanue komnerenuun OIK-1):

«5» (omauuno): OIPOC MPOUJIEH C MEPBOT0O pa3a; JAaH MOJHBIN, pa3BEpHYTHIN OTBET Ha BCE 3a/1aBa-
eMbIe TPero1aBaTeseM BOMPOCHI, T0Ka3aHO 3HAHUE U MOHMMaHue TeMbl. OOydaromuics TpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAaye KOJUIOKBHYMa, 3HACT ¥ OHUMAET XOJ1 BBITIOJIHEHUS MPEICTOSIIEH J1a-
O0opaTopHO# pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOI MOMBITKH; JaH TOJHBIA OTBET Ha BCE 33/1aBaeMbIe Ipe-
M0/1aBaTeseM BOMPOCHI, TOKa3aHO 3HAHHWE M MOHUMaHHe TeMbl. O0yJaronuiics npu caade KOJUIOKBUyMa
MPaBUIILHO OTBETUJI HA BCE BOMPOCH! KOJUIOKBHYMA C IMOMOIIBIO MPETOAaBaTelsl, 3HAeT U TTOHUMAET X0
BBITIOJTHEHUS TIPEACTOSIICH J1a00paTopHOil paboThI.

«3» (yoosnemeopumenvbHo): ONPOC MPOUACH C TPEThEH MOMBITKH;, JaHBI OTBETHI HA MOJOBHUHY 3a-
JaBaeMbIX IPENoJaBaTeIeM BOINPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATHUN TEMbI, BHIHECEHHON Ha
KOJJIOKBUYM. B 0TBeTe CTylE€HTOB OTCYTCTBYIOT BBIBOABI. ¥ MEHHE PACKPHITh KOHKPETHBIC MPOSBICHUS
0000IIEHHBIX 3HAHUK He MokazaHo OOydvarommiics MpU cladye KOJJIOKBUYMa MPaBUIBHO OTBETHUJ Ha
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, pedueBoe ohopMiIeHHE TPeOyeT MOMpPaBOK, KOPPEKIINH;
CTYJZICHT 3HAeT X0/l BHIMOJIHEHUS MIPEICTOsIIEH J1a0opaTOPHOM pabOTHI.

«2» (neyoosrnemeopumenvbHo) — O0OyUAIOIIMIICS HE 3HAET OCHOB TEMbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAHHBIE BBIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBAET CIa00€ BJaJIeHHE MOHOJIOTUYECKOH pe-
Ypl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUMHOCTH M TIOCIIEAOBATEIFHOCTH H3JI0KE-
HUS, JieNlaeT OIIMOKHU, KOTOPbIE HE MOXKET UCIIPABUTh, JaXKe IPU KOPPEKIUH MperoaaBaTeieM, OTKa3biBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOYyJaONMiics HE CMOT OTBETUTH Ja)Ke Ha TOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MMPOBECHUS MPEACTOAIICH TabopaTOpHON PabOTHI.

Kputepuu ouneHnBaHus BbINOJHEHUS] Ja00PATOPHBIX PadoT U 3aIUTHI O0TYeTa (TEKYLIUI
KOHTPOJIb popmupoBanue kommnereHuuu OITK-1)

«5» (omauuno): paboTa BBINIOJIHEHA B CPOK; 0POpPMIICHHE U COJepKaTeNbHAsl YacTh 0TYeTa 00pas-
LIOBBI€; PabOTa BBINOJIHEHA CAMOCTOSITENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OO0OLIEHMSI, 3aKIIOUCHHS U
BBIBOIbI. O0yYaromuiics MpaBMIIbHO OTBETHII HA BCE BOTIPOCHI MTPH 3aIIUTE OTYETHBIM MaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIOJHEHA B CPOK; B OPOPMIICHUH OTYETA M €ro CO/AEp)KaTeNbHONU YacTH
HEeT TpyObIX ommuOOK; paboTa BBINIOJIHEHA CAMOCTOSTENHHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIFOUEHUs ¥ BbIBOJIbI. OOydaromuiics mpu 3aliuTe OTYETHBIM MaTEepPHaNiOB MPABUILHO OTBETUII HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENOIaBaTelIsl.

«3» (yoosnemsopumenwvro): paboTa BBHIIIOJHEHA ¢ HapylleHHeM rpaduka; B opopMIeHUH, COep-
KaTeIbHON YacTh OTYeTa eCTh HEJOCTATKU; padoTa BHIMOIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
CTBeHHbIe 00001eHus1. OOyJaromuiics NPy 3alUTe OTYETHBIM MaTepUaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (neyoosremeopumenvho): odopmieHrue pabOTHl HE COOTBETCTBYET TPEOOBaHUSIM; OTCYT-
CTBYIOT MJIM CZEJIaHbl HEMPaBUJIbHBIE BBIBOJIBI M 00001eHHs. OOyyaromuiicss He CMOT 3aIlllUTUTh OTYET-
HBIE MaTepHaJIbl M MOSICHUTH MPE/ICTABICHHBIE TaHHBIE.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS UJIH UHbIE MATEPHAJIbl, HeO0OX0AMMbIeE JJIs1 OLlEHKHU 3Ha-
HMii, YMEHUI1, HABBIKOB M (MJIH) ONbITA IEATEJbHOCTH, XapAKTEPU3YIOUIUX 3TAaNbl (POPMHPOBAHUSA
KOMIIETeHI[UI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Bomnpocsl k 3xk3amMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. AToMHO-MOJIEKYJSIpHOE yuyeHue. XUMUYECKUE 3JIEMEHTHI U IPOCThIE BEllecTBa. 3aKOH ABOrajpo
U 3aKOH DKBUBAJICHTOB.

2. CocraBHBIC YaCTH aToOMa, UX 3aps1 U Macca. YpapHenue [lnanka.

3. IBoiicTBeHHas npupoja cBeta. KopmyckysipHo-BOIHOBOW Tyanu3M. YpaBHeHue ae-bpoiims. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpeaunrepa. CBoiictBa BomHOBOM (pyHKIHMH. COOT-
HOIIICHHE HeomnpeeneHHocTel [ eizendepra.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.
26.

27.
28.
29.

30.

31.

KBaHTOBO-MeXaHHUYECKOE OOBSICHEHHE CTpOoeHHE aToMa. KBaHTOBBIE uMcia, MX (U3NYECKUN
cMbICci. AToMHBIE opOuTanu. OmHodneKTpoHHbIe aToMbl. [Ipuanun Ilaynu, npaBuno Xynnaa. Ilo-
CJIEI0BATEIBbHOCTD SHEPTETUUYECKUX YPOBHEW B MHOTO3JIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [lepuoguueckoro 3akona. CTpyKTypa MEepUOJIUYECKON CHUCTEMBI.
W3MmeHeHne CBOMCTB 3JIEMEHTOB B IEPUOAMYECKON cHCTeME (BEpPTUKaJIbHAas U TOPU30HTAIIbHAS
MEPUOJUIHOCTD).

[Teproanyeckas cuctemMa U ee CBsi3b CO cTpoeHreM aTtoMoB. [IpaBuio Kneukosckoro. S-, p-, d-, u
f- smemMeHTHI.

Paguychel aTOMOB M UX W3MEHEHHE B IlepHoJax U noarpynnax. MoHHele paanycsl 1 3aBUCUMOCTb
HX OT 3JIEKTPOHHOT'O CTPOEHUS U CTENEHU OKHUCIIeHUs. VI3MEeHEeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMI 110 IEPHUO/IaM U TPYIIIIaM.

WcTopus pa3BuTHA 3JEKTPOHHBIX MPEACTaBICHUN 0 XuMuyeckoil csizu (Teopus Koccens u Jlbro-
uca). loHHast 1 KOBaJI€HTHAsl CBSI3U.

HamnpaBneHHOCTh M HAChIILIAEMOCTh KOBaJEHTHOM cBsi3u. [lonsipHas koBaneHTHas cBs3b. [lomspu-
3yEMOCTb.

WNoHHas cBsA3b Kak KpalHUW cily4yail MOJSPHOW KOBAaJEHTOM cBsi3u. HeHampaBieHHOCTh U HEHa-
CBIIIIAEMOCTh HOHHOW CBSI3H.

KpuBas noreHuuanbHON 3Hepruu Mojekyi. OCHOBHbBIE MOJIOKEHHS METOJA BAJICHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IO3UIMN METO/1a BaJICHTHBIX CBSI3EH.

Teopus rubpuauzanuu. 3anodHEeHHE THOPUIHBIX OpOUTael HEMOAEICHHBIMU MapaMH IEKTPO-
HOB.

OO6pazoBaHue KpaTHBIX CBA3EH G- U T — CBSA3H, UX 0COOEHHOCTU. OOBSICHEHHE CTPOCHHUE MOJIEKYI
N2 " C2H4; CH4, NH3, Hzo.

XapakTepuCTUKN XUMHUYECKOU CBSI3U: JITIMHA U SHEPIUsl, BAJICHTHBIA YTOJI.

JloHopHO-akuenTopHas cBa3b. BonopoaHas cBs3b.

XKunkoe cocrossHue. BivsiHre BOJOPOIHON CBSA3U HA CBOMCTBA KUJKOCTH.

Pa30aBneHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y paBHeHue Bant-I'odda.
JlaBneHue HaChIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns. Temneparypsl KUIIEHUS U KpUCTaJ-
nmu3auuu. Kprockonus 1 30y/uIMOCKONus.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Poinbs pacTBopuTens B mpouecce pacrnaja
ANEKTPOJIUTA HA MOHBL. JIM3IeKTpruecKas MPOHUIIAEMOCTh U MOHU3MPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEIIS.

CnaOble U cunbHbIE 2JEKTPOIUTHI. CTENeHb TUCCOLMALINU U €€ CBSA3b C M30TOHUYECKUM K03 du-
LIUEHTOM.

3akoH JeiicTBUs Macc U pacTBopbl. KoHCTaHTa Aricconuanuu ciaadbiX AJIEKTPOIIUTOB. 3aKOH pas-
6aBnenus OcTBasbja. BiusHHEe OIHOMMEHHOTO MOHA Ha JUCCOLMAIMIO CIa0Or0 3JEKTPOJIMTA.
Crynenuarast [uccouuaIus.

CocrosiHME 2EKTPOJIUTOB B pacTBope. MoHBI M HeauCcCOIMUpPOBaHHbIE MOJIEKY bl Koaddurment
aktuBHOCTH. [loHsATHE 00 MOHHOI CHIIE pacTBOpA.

Honnble peakuyy. Y C0BUS CMEIIEHUS HOHHOTO paBHOBecus. [Ipon3Benenne pacTBOpUMOCTH.
DNEeKTPOIUTUYECKAs AUCCOLUAIINS MOJIEKY Boibl. IOHHOE mpou3BeieHne BOIbI.

Bonoponnsrii nokaszarens. Crioco6s! onpenenenust pH. KucioTHO-0CHOBHbBIE HHAMKATOPEI.
I'unponus. CreneHs ruaponusa, €€ 3aBUCUMOCTh OT KOHIEHTpaluu, Temieparypbl. Koncranrta
THIPOJIN3A.

Paznuunsle ciydau runponusa. [pumepsr.

CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHUI.

Baxkneiiime OKHCIUTENN M BOCCTaHOBUTENU. V3MEHEHHE OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIX
CBOICTB 2JIEMEHTOB B IEPHOAAX U MOATPYIIAX.

CocraBiieHrue ypaBHCHHM OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIX peakiuid. Kmaccudukamms okwuc-
JUTEIbHO-BOCCTAHOBUTENBHBIX peakuii. BriuncieHne XuMUYeCKUX SKBUBAJICHTOB OKUCIUTENS U
BOCCTAHOBUTES.

Bnusinue temmneparypbl, KOHIIEHTPALMK PEAreHTOB, UX MPUPOJbI, CPEIbl U IPYTUX YCIOBHM Ha
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32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX IIpOoLEeccoB. YpaBHeHus Hepucra. Mcnonb3oBa-
HUe TaOJIMIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX IOTEHIIMAIOB JUIsl PELIEHUs] BOIIPOCa O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKLUU.

TepMonnHaMuyeckas cucreMa. 3aKOH COXPAHEHUs SHEPruu. BHYTpEeHHsIsI SHEprus U dHTAJIbIINA.
OK30- U SHIOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPaBHEHUSI.

3akoH ['ecca u ciencrBus u3 Hero. [Ipumepsl.

Onranenus oOpasoBanus. CtannapTHeie cocTOsHUS BemiecTB. CTaHaapTHas SHTaIbIUS 00pa3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococtosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINY B Pa3IMYHBIX IIPOLECCAX.

[Tonsarue 06 »neprum ['m60ca, ee U3MEHEHUHN KaK MEpbI peakIMOHHOW crocoOHoctu. Kpurepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumbie 1 HeoOpaTUMBbIE MpoIecChl. [ OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTrE€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBsA3b KOHCTAHThl PaBHOBECHUSl CO CTAHJApTHBIM M3MEHEHUEM SHEPTuu
I'n66ca.

[Ipunnun Jle-Illarense. BimsiHue TtemiepaTypsl, AaBICHUS W KOHLICHTPALIMM PEarcHTOB HA paB-
HOBECHE.

OnemeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaxnuil. CKOpocTh peakuuil B
TOMOT'€HHBIX U T'€T€POre€HHBIX CUCTEMAX.

@daxTOopHl, BAUSIOLUIME HA CKOPOCTh peaklMU. 3aKOH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakuuu. I1opsAnok HeaneMEeHTapHBIX PEaKLIAM.

3aBUCUMOCTb CKOPOCTH peakLuu OoT TeMieparypsbl. [loHsaTue 06 akTHUBHOM KOMILIEKCE. DHEprus u
SHTPONUS aKTUBALUU.

OOmue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOIOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxaatomue obpazoBanue pactBopoB. Coib-
BaTalMsl.

Pasnnunble BUIBI BEIpaXXEHNSI KOHLIEHTPALMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KUAKOCTAX. 3akoH ['eHpu. BiusHue Ha pacTBOPpUMOCTh
IIPUPOJIBI BEILIECTB, TEMIIEPATYPBI, AABJICHUA. 3aKOH PACIIPEACICHUS.

Homenknatypa u OCHOBHbIE THUIIBI KOMIUIEKCHBIX cOeAMHEHUH. Knaccudukanus KOMIUIEKCOB 1O
BUJy KOOPJUHUPYEMBIX JIMTAH]IOB.

DNEeKTPOXUMHUYECKUN psAll HaNpsoKeHU MetaiwioB. [anpBannueckue aneMmeHTsl. DJIC ranpBaHu-
YECKOI'0 JJIEMEHTA.

DNEeKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAaHOBUTENbHBIN Mpoliecc. 3akoHbl dapanes. [IpakTuueckoe
3HAYECHUE DIIEKTPOJIN3A.

DIIEeKTPOJIN3 PACIIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Koppo3us metannos. MeToipl 3alIUTEl OT KOPPO3HUH.

Buner (oopazey) k 3x3ameny (MPOMEKYTOYHbII KOHTPOJIB):

1. Kakoe KOJIMUYecTBO BEIIECTBA MOJIEKYJ BOJOPO/a ColepKaT 12,04-10% aromos BOzOpoa?
2.Hammcate  MONIGKYNSIpHOE, TIOJTHOE ¥ COKpAalleHHOE HWOHHOE  YpPaBHEHUS  PEaKINU

Fe(OH), + HNO, —»

[To monHoM (hopme COCTaBUTH MOJICKYISIPHOE YPaBHEHHUE:

Pb?" +52° — PbS
3. B Mmonexynsipaoit 1 nonHoit hopme paccmorpets ruapoian3 NagPO4. Ykazats cpeny (Kuciasi,

HEWUTpaibHasl WIH IIEJIOYHAs ) PEaKLIUH.

4. VIOHHO-3JICKTPOHHBIM METOJIOM OIPEIEIUTh KOA((MHUIIMECHTH B YyPaBHCHUN PEAKIIUU:
3—
Al +H,0 + NaOH — [AI(OH), " +H,+ ...
5. Vkaxute, namMeHenrem kakux napametpoB (T, P, C) MOXXHO CMECTUTh XUMHUYECKOE PABHOBECHUE C
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LEJIBIO YBEJIMYEHHS BBIXO/a IIPOJTYKTOB PEAKIIUN: H,S., + 1, <> S, +2HI;AH)0

6. Bogopoanslii anektpos cpaBHeHus. CTaHIapTHBIN SJIEKTPOAHBIN oTeHIMal. Y paBHeHne Hepuera.

7. Kakoii 00béM (MJT) pacTBOpa THAPOKCHIA Kadusl ¢ MOJIApHOM KoHIeHTpanuen 0,2 MoJb/1 TpedyeT-
cs s Hetpanmuzauuu 100 Mi pacTBOpa CEpHOM KHCIOTBI C MOJISIpHOW KoHUeHTparuein 0,1
MOJIb/1?

Bornpocsl Kk onpocy 1mo TeMam J1adopaTOpHbIX padoT (npumepst) (TEKYyIIHA KOHTPOJIb)

Pa3nen 1. tema 1.1.-1.2. TIpaktuueckas padora Nel
«DyHIaMEHTATbHBIC TIOHATUS U 3aKOHBI XUMH

1.®opMynupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMAaTUYECKOE BhIPAYKEHUE.

2.DopMyIMpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMynupoBKa 3aKOHA MMOCTOSHCTBA COCTABA.

4.DopMyTHpOBKA 3aKOHA KPATHBIX OTHOIICHHIA.

5.®opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €r0 MAaTEMaTUYECKOE BhIPAKEHHE.

6.0mpeiesicHre TIOHATHI: MOJIb BEIIECTBA, OTHOCHTEIbHAS MOJICKYJISIpHAS Macca, MOJISIpHAsT Mac-
ca.

7.0mnpenencHre MOHATHI: SKBUBAJICHT JJIEMEHTA, MOJISIPHAS Macca SKBUBAJICHTA, (opMylia s
pacueTra MOJISIPHON MacChl IKBUBAJICHTA JIEMEHTA.

8.0npeeieHre MOHITHIA: SKBUBAJIICHT BEIIECTBA, MOJIIPHBIA 00BEM 3KBHUBAJICHTA Ta3a.

9.®opmynbl 71 pacyeTa MOJSPHON Macchl SKBHBAJIEHTA OCHOBHBIX (UEThIpEX) KJIaCCOB Heopra-
HUYECKUX COCTUHECHUM.

10.®opmynrpoBKa 3aKkoHa ABOTapO, CMBICI U BeJIMYKMHA YKcia ABOTaapo.

11.®@opmynupoBKka ABYX CIEICTBUI U3 3aKOHA ABOraapo.

12.06beM, 3aHUMaEMBbIN JTFOOBIM Ta30M IIPU HOPMATBHBIX YCIOBUAX (H.y.). [IpuBecTn 3HaueHus
JaBJICHUA U TemnepaTypsl ipH H.y. B cuctemax CU u CI'CE.

13.Marematudeckoe BhIpaKeHUE 00bETMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus: Knaneiipona).

14.Maremarudeckas 3anuch ypaBHeHUsI MeHieneeBa — Kianeiipona.

15.ITonaTre mapunuaIbHOTO JaBJICHUS ra3a. 3aKOH MapluaibHbIX JaBieHui [lanbToHa.

16. BemecTBo cocrout u3 meau u cepbl. M3 0,667 r aTtoro BemectBa noiydeHo 0,556 T okcuma
meau(Il). Beraucanre MaccoByro J10J110 MEU B BEIIECTBE U HailauTe ero Gopmymy.

Pa3znea 1. trema: 1.3. Ilpaktuueckas padora Ne2
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHM. XUMUs a1eMeHToB. CBONCTBA BaKHEUIITUX CO-
eIUHEHUN )

o 101
1.IlonsTre XMMHUYECKHH 1eMeHT. UTo 03HaYaeT 3aIlKCh 44 Ru?

2.IlepeuncnanTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE 3JIEMEHTHI.
3.IlepeuricnuTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX FAJIOT€HAMHU.

4 .IlepeuncnuTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX I11I€JI0YHO-3€MEbHBIMHU.

5.Kakue anemMeHTHl Ha3pIBalOT HeMeTauiaMu. [IpuBenanTe Bce MCKITIOUEHUS U3 CHOPMYITHPOBAH-

HOTO IIpaBUJIa.
6.Kaxue snemMeHThl Ha3bIBalOT MeTauiaMu. [IpuBeauTe Bce UCKIIIOUEHUS U3 CHOPMYIHPOBAHHOTO

npaBuia.

7. Jaiite ompenenenue okcuaoB. KakoBa cTeneHb OKHMCIEHHUS OOpa3yIOLIEro OKCUJA 3JEMEHTa B
HIDKe TpuBelieHHBIX okcuaax: Cr07, TiOy, H20,, KO,? Ha3oBuTe 3TH OKCHIBL, TPUBEANTE UX Tpadude-
ckue GopMyIIbI.

8.JlaliTe ompezneneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX M HECOJICOOPa3yIOIIUX OKCHIIOB.
ITpuBenuTe no ABa mpUMepa Kaxa0ro Tuna okcuaos. [IpuBenute ux rpadpudeckue GopmyIbl.

9.JlaiiTe ompeneneHUEe OCHOBAHUW C TOYKU 3PEHUSI TEOPUHU DJIECKTPOIUTUYECKON TUCCOLHAIUU.
Yrto Ha3BIBA€TCSI KUCIOTHOCTLIO OcHOBaHM? Kakue ocHOBaHUS HA3LIBAIOTCH IIlEI0UYaMuU?
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10./{aliTe onpeneneHue KUCIOT C TOUKU 3PEHUS TEOPUM DIEKTPOIUTHUECKOHN aucconranuu. Yro
Ha3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBeaute mo ogHOMY NMpUMEpPY KHUCIOPOJCOAEPKALIUX U OeCKHC-
JIOPOJHBIX KUCIIOT, IalTe UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./laiiTe onpeneneHUe CPEAHUX COJIEH C TOUKHU 3PEHUS TCOPUM FJIEKTPOJIUTUUECKON TUCCOLMa-
uuu. Yem oTiIMyaroTcst OT HUX KUCIIbIe U OCHOBHBIE coyn? [IpuBeauTe mo aBa mpumepa KUCIbIX U OCHOB-
HBIX coliell, HazoBuTe ux. [IpuBenure ux rpaduyeckue GopMyIbl.

12.1aitiTu omnpejeneHre IBOMHBIX U CMEUIAaHHBIX colieid. [IpuBenuTe mo JBa mpumepa Kaxaoro
THUIIA 3TUX cojieil u HazoBuTe uX. [IpuBenure ux rpadpudeckue GopmMyIbl.

13./laiiTe onpenenenue moHsTUs rpaduyueckoit popmynsl coenunenus. [lpuBenure rpaduueckue
dbopmynsl coenqunennii: VOSO4, CrOHSO3, HBrO,, CaHPOQO,. K kakum kiraccaM OTHOCSITCSI 9TH COEJIH-
HEHUS, TaliTe X TPATUIIMOHHBIC Ha3BaHMUSI.

14./laiiTe onpeaeneHue MOHATHS CTEIIEHb OKUCIICHUS AJIEMEHTa B coeAMHeHnH. PaccuuTaiite cTe-
IIEHU OKHUCJIEHUA dieMeHToB B coeanueHusx K,CroO7, HiPOg, SiOgZ', Cry(S0y)3, naiiTe ux TpaaUIMOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u oprodhochopHas KHCIOTH — HA YTO YKA3bIBAIOT UCTIOIB30BAHHBIC TPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMybl STUX KUCIOT.

16.IlpuBenute oObIuHBIC U rpaduueckue GOpPMYITBHI XJIIOPCOACPKAMUX KUCIOT, COOTBETCTBYIOIIUX
CIIEYIOIIUM CTETeHsIM OKHUCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaguIlMOHHbIE HA3BaHUS ITUX
KUCJIOT. Ha 4TO yKa3pIBalOT UCIIOJIb30BaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocTtaBbTe MOIEKYJSIPHbIE W HMOHHBIC YpPaBHEHHS PEaKIUi, C MOMOIIBI0 KOTOPBIX MOXXHO
OCYIIECTBUTD CIEAYIOIINE MPEBPAIICHUS:

S—)SOz—>803—>H2804—)CI’OHSO4—)N&2504—)N&HSO4

18 HazoBuTe KOMIUIEKCHBIE COCTUHEHUS. YKKHUTE 3apsil KOMIUIEKCHOTO HOHA, CTEIIEHb OKHUCIIC-
HUS ¥ KOOPAMHALMOHHOE YKCIIO HOHA-KOMILJIEKCOO0pa30BaTess, a TAaKKe JIEHTATHOCTh JIMTAHIOB.

Na3[Ag(8203)2]; [CO(N H3)6]C|2; [Be(OH)z(Hzo)z]

19.3anumnTe ypaBHEHHE PEaKIIUU B MOJIEKYIIpHOM U noHHOM Bujie: Cry(SOy); + BaCl,—

Pazgen 2. rema: 2.1. Ilpaktudeckas padora No3
«CTtpoeHue aToMa ¥ Nepuoandeckas cucteMa XumMmuaeckux anemeHnTos J[.M.Menneneesa»

1.Mogens bopa crpoenust atroma. [Tocrosinnas Punbepra, ee uncieHHoe 3HaueHHeE.

2.IlonsiTe opOoUTAIID.

3.®u3HYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®Du3znueckuil CMbICT ¥ 3HAUYEHHUS, IPUHUMaeMble OpOUTAILHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 007aKkoB (opOuTasiel) U COOTBETCTBHE MEX/Y YHUCICHHBIMU M OyKBEHHBIMU
0003HaYEHUSIMH OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.OU3NYECKUI CMBIC U 3HAUYEHHUS, IPUHUMAEMbIE MATHUTHBIM KBAaHTOBBIM 4uCIOM. CBS3b 3THX
3HAYEHHI U YKcna S-, pP-, d- u f-opouraneii.

7.®PU3NYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbIE CITMHOBBIM KBAaHTOBBIM YHCIIOM.

8.Yci0BHas 3aMMCh SHEPrETUYECKOM THarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.@opMynupoBKa U PU3NUECKUI CMBICT MPUHIIUIIA MUHUMYMa 3HEPTUH.

10.®@opmynupoBka u ¢puznyeckuit cmbica npuHuna [laymnu.

11.dopmynrpoBKa 1 (HU3NYECKHI CMBICH MTpaBUia XyH/a.

12.@opmynuposka npasuia KiaeukoBckoro.

13.Uto Ha3bIBaeTcs 3JEKTPOHHOH KoHGurypauueir aroma? IlpuBeaure MOJIHYIO 3JIEKTPOHHYIO
KOH(UTYypalHio aToMa 3JIeMeHTa ¢ 3apsaoM sapa S1.

14.PaccunrtaiiTe MaKCUMaJIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIE MOTYT HaxoauThest Ha 3P u 5 opou-
TasX.

15.1IpuBenute coBpeMeHHYI0 popmynupoBky Ilepuonuueckoro 3akona J{.11.Menneneena.

16.0npenenenne u GU3NUESCKUN CMBICI MOHITHI: 3G ()EKTUBHBIN 3aps sapa, TOCTOSHHAS dKpa-
HUPOBAHUS.
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17.Ilonarusa paguyca atoMa U noHa. Kak nu3mMeHsercs paanyc 4acTUIbl IPU NEPEXOJIE: ATOM — €T0
IIOJIO’KUTEIIBHO 3aPSKEHHBIN MOH, aTOM — €r0 OTPULATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB IIPU MEPEMEIIEHNUHN BJI0JIb IIEPUO/IA CJIEBA HaIlpa-
BO U IIPU IIEPEMELLICHUH CBEPXY BHU3 BAOJIb INIABHBIX U NOOOYHBIX NOArpYI?

19.0npenenenne NOHIATHS SHEPTUsl MOHU3ALMH, EAUHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHe-
HUS B IEPUOZAX U IPYIIIAX.

20. OnpezneneHue MOHATHS SHEPTHsI CPOACTBA K DIEKTPOHY, SAMHUIIBI €€ U3MEPEHHS U XapaKTep
€€ U3MEHEHMS B IEPUOJIaX U IPYIIIAX.

21.I1onsTHE U PU3HUECKUI CMBICI JIEKTPOOTPHUIIATEIILHOCTH IEMEHTOB 1o Mannukeny. Ennnu-
(bl €€ U3MEPEHMSI M XapaKTep U3MEHEHHS B IIEPUOJAX U IpyIIax.

22.0THOCUTENbHBIE 3IEKTPOOTPULATENBHOCTH 10 IloMMHIY: Kak OLEHUBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHECHMSI UX 3HAYEHHUH B IEPUOAX U TPYIIIAX.

23. Hanumwure 31eKTpoHHBIE (POPMYIIBI TPUBEACHHBIX HI)KE HOHOB. K ceMeiCTBY KakuX 3j1eMeH-
TOB OTHOCSTCS aTOMBI 3TUX MOHOB? Sn2+, Mn2+, Cu2+, Cr3+, S

Paznen 3. BeeneHue B TEOpUIO0 XUMUYECKUX ITPOLIECCOB
(Tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)

1.OnpeneneHyre NOHATUS TEIUIOBOU A3PPEKT peaKimH.

2.IlepBblii 3aK0H (Hayasl0) TEPMOAMHAMUKH, €T0 MAaTEMaTHUECKOE BBIPAKEHHE M 3aITUCh JJIST U30-
OapHBIX MIPOLIECCOB.

3.0npenenenne N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX IporeccoB. Monupukanum 3amnucu
MaTEeMaTHYeCKOro BhIpaXKeHUs 1-ro Hayajia TEepMOJMHAMUKHU B 3TUX TPEX CIydasx.

4.]JlaliTe omnpeneneHUe 3HTAIBbIMM, SHIO- U AK30TEPMUUYECKUX IpoleccoB. OObICHUTE B3aUMO-
CBs13b 0003HaUCHMI Ter1oBoro 3¢ dexkra Q u AH.

5.0npeneneHne NOHATHS TEPMOXUMHUYECKOe ypaBHeHHe. Kakue ycioBusi Ha3bIBAalOTCS CTaHAAPT-
HbIMH?

6.0npeneneHre MOHATHS YHTAJIBIIMNA O0pa30BaHMS, CIUHHUIIBI U3MEPEHUS. 3HAUCHHS YHTAIBITHA
00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTemaTndeckoe BbIpaK€HHE CIEACTBUA U3 3akoHa ['ecca.

8.OnucaHue MOHATUS SHTPOIMU CUCTEMBI, €IMHULIBI U3MEPEHHUSL.

9.Maremarrnueckast popmyra ajsi pacueTa N3MEHEHHs SHTPOIIUHU B TPOLIECCE PEAKIIHH.

10.0Omnpenienenue NoHATUS N300apHO-U30TEPMHUUECKOTO MOTEHIMaNa peakiuu (3uepruun ['166ca).
UYro orpakaer BenuuuHa 3Heprun ['mdoca?

11.0mnpenenenue NoHATHS CTaHAAPTHOM »Hepruu 'mb6Oca oOpa3oBaHUs, €IUHHIIBI 00Opa30BaHMS.
3HaueHus CTaHIapPTHBIX SHepruit I'm66ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

12.Martemaruueckas Gopmyna A pacueTa U3MEHEHUs M300apHO-U30TEPMUUECKOro MOTEHIMAaa
B IIPOIIECCE PEaKIUH.

13.CooTHOIIEHUST MEX/1Y SHTAIBIUNHBIM U SHTPOIUHHBIM (paKTOpaMu U HaIpaBJIeHHE MPOTEKa-
HHSI XUMUYECKOUN pEeaKIHH.

14.ITonsiTue TepmoanHamuueckoi pynkuuu. Ilepeuncnure u3BectHsle Bam TepmoanHaMuueckue
GbyHKIUH.

15.Beraucnute TemnoBoi s ekt peakiun BoccranopineHus 80 r Fe;O3 amoMuHueMm.

16.B0o3MOKHO 711 TIpH CTAHJAPTHBIX YCIOBHAX HoiydeHue aHunuHa mo peakiuu NHjqpy + CoHer
= CeHsNHy ) + Hor)?

3anaHus 1Js 1a60paTOPHBIX PadoT (TeKYIHii KOHTPOJIb, IPUMeEPHI)
®parmenT K Teme 4.1 «OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3ananue 1. UccienoBanue OKMCJIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJM B KHCJIOH cpeje.
[ns pactBopa ¢ pH, 3amaHHBIM BapuaHTOM, PaCCUUTBIBAIOT 3HAYCHHUE JJIEKTPOJHOIO IOTECHIMAIIA
CIIeNYIOEH OKUCITUTEIbHO-BOCCTAHOBUTEIILHON CHCTEMBI:

20



MnO, + 8H"' + 5¢ = Mn?" + 4H,0,

- 2+
CCJIM KOHICHTPAIA MnO4 u Mn , 4 TaK)KC TEMIICpaTypa 1 JaBJICHUEC COOTBETCTBYIOT CTaHAAPTHBIM.

CpaBHMBAIOT BBIUMCIECHHOE 3HAYEHUE SJIEKTPOAHOTO MOTEHIMAJIa CO CTaHJIAPTHBIM M JEIIAI0T BbI-
BOJI O BJIUSIHUM CPE/Ibl HA OKUCIUTEIbHBIC CBOMCTBA IEPMAHTaHAT-UOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTEIbHOTO moTeHnuana MnO, /M n* or pH cpensl. 1Ipu kakux
pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MNO,4” noHamu:

I', Br', CI"? IToka3siBaroT 3Tu 001acTH Ha rpaduke.

3ananue 2. BoccraHoB/IeHHe NMEPMAHraHATA KAJHus B Pa3JIMYHbBIX Cpeaax.

B Tpu otaenbHble MpoOUPKU ¢ paCTBOPOM MEpPMaHraHaTa Kanus 100aBIsSIOT pa30aBiICHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI U KOHIIEHTPUPOBAHHBIN PACTBOP IIEJIOYHU. 3aTEM B KXKIYIO M3 MPOOU-
POK MPHUOABIISAIOT CBEXKENPUTOTOBIICHHBIN pacTBop cyiabdura HaTpust Na,SOs. s oObsicHeHusT HaOII0-
JaeMOT0 UMEIOT BBHUJLY, YTO B KHCJIOH cpeae 00pa3yloTCsl HOHBI Mn?*, B HeirpansHOU - MNO; 1 B cuiib-
HOIIEJIOYHOW Cpele - MOHBI MnO4Z. [Tonb3ysiCh MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIIOT IOJHBIE
YPAaBHEHUs pEaKIUil.

Ha ocHOBaHUU BBIUMCIIEHHBIX [ BceX peakiuil 3Hadennit 9J[C nenatoT BIBOJ 00 OKUCIUTENBHOM
CTIOCOOHOCTH MepPMaHTaHaTa Kajusl B KHCJIOH, HEUTPAIBHOM U IIEIOYHOM cpenax.

3ananue 3. AHaJU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM PeaKIMu.

Jnst 3amaHHOM Mapbl BEHIECTB (B COOTBETCTBUM C WHIWBUIYAIbHBIM BapUAHTOM) OIPEACISIOT
OKHUCJIUTENb U BOCCTAHOBUTEIb, paccunThiBalOT DJ{C 1711 CTaHIAapTHBIX YCIOBUM M OLIEHUBAIOT BO3MOX-
HOCThH CaMOTPOU3BOJILHOTO MTPOTEKAHUS PEAKIIMH MEX1y HUMHU.

[TpoBoasT nanHyto peakiuio. OTMedaloT HaOI01aeMbI€ SBICHUS.

[Tonp3ysCh MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIOT MOJIHOE YPABHEHUE PEAKIIUU.

3ananue 4. CpaBHeHMe OKMCJIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB BellleCTB.

st 3agaHHOrO BemecTBa (B COOTBETCTBUU C MHAUBUAYATIbHBIM BapUAHTOM) OINPEICIISIIOT CTENEeHU
OKHUCJICHHS aTOMOB M OTMEYaloT, OKHCIUTENIEM WIU BOCCTAHOBHUTEIEM MOKET OBITh 3TO BELIECTBO B
OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusx. [Ipy HEOOXOIUMOCTH HCTONB3YIOT 3HAYCHHUS! CTaHAapT-
HBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.

W3 npuBeneHHOro CrHCKa peaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPHIE MOTYT B3aUMOJICHCTBO-
BaTh C 3a/IaHHBIM BEILIECTBOM.

VYKa3pIBalOT B MPEIOJIaraeMbIX PEaAKIUAX OKUCIUTENh U BOCCTAHOBHTENb, paccUuThiBaroT DJ[C
JUIS CTAaHAAPTHBIX YCIoBUiA. [IpoBOISAT peakiuu, 0OTMeYaroT HaOIr0JaeMble SIBJICHHUS.

[Tonb3ysick MOHHO-2JIEKTPOHHBIM METOJIOM, COCTABIISIIOT IMOJTHBIC YPABHEHUS PEAKIIHA.

7.4. CooTBeTCTBHE HIKAJbI OLICHOK U YPOBHeil c()OpMHPOBAHHBIX KOMIIETEHIMIA

YposeHs chopmu-
Orenka
POBaHHBIX KOMIIC- ITosicHeHMs
TEHIMH

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IOJHOCTHIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMOi 00yueHHUs yueOHbIe 3aJaHus
BBITIOJTHEHBI.

OO0yuarmuiicss JEMOHCTPUPYET CIOCOOHOCTh MPUMEHSTH
€CTeCTBEHHOHAYYHbIe 3HaHMsI B 00JacTU NpodecCHOHAIBHON /1es-
TEIbHOCTU B paMKax HM3YYEHHOW AMCUMILIMHBI, & B YaCTHOCTHU:
S CHOCOOHOCTh 0OOCHOBAaHHOTO BbIOOpa YCIOBHUH NMPOTEKAaHUS, BbI-
Beicoknii (oTmmumHo) 0opa peareHTOB U MX KOJUYECTBEHHBIX COOTHOIIEHUH, (pa3oBoro

COCTOSIHUS JJI1 ONTUMAJIBHOTO MPOBENEHUS XUMHUYECKUX MPOLEC-
COB. YCIIEIIHO NPUMEHSET 3HAHHSA OCHOBHBIX 3aKOHOB XHMHH,
CTPOCHHUSI U PEAKIIMOHHON CIOCOOHOCTH BEIIECTB UIS pEIICHUS
TUTIOBBIX 3a7a4 MpodecCHOHATBHOM neaTeabHOCTH. CrocobeH
IIPOBOAMTH AHAJIU3 IOJIYYEHHBIX NAHHBIX, JENaTh IPaBUIbHBIE,
Hay4HO OOOCHOBAaHHbIE BBIBOJBL. ['0TOB Ipesyiarate CBOM CIOCO-
ObI pelIeHus MOCTAaBICHHBIX 3a1a4. [ 0TOB paboTaTh Kak B KOMaH-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

O1eHka

IMosicaenns

JIe, TaK U UHAUBUAYAJIbHO.

ba3oBrrit

«dy
(xopor10)

Teopernueckoe conepkaHue Kypca OCBOSHO MOJIHOCTBIO,
BCE IPEyCMOTPEHHBIC IIPOrPaMMOil 00y4eHH s yaeOHbIC 3a1aHus
BBIINNOJIHCHBI C HC3HAYUTCIIBbHBIMHU 3aMCUYaHHUAMM.

OOyyaromuiicss IeMOHCTPHPYET CIIOCOOHOCTh IPHMEHSTh
€CTECTBEHHOHAYYHbIC 3HAaHHUS B 00JacTh NMPO(heCCHOHAIBHON J1es-
TEIBHOCTH B PaMKax W3YYCHHOW IHMCIMIUIMHBL, & B YaCTHOCTH:
CII0CcOOCH MPOBOANUTH 0OOOCHOBAaHHBIN BBHIOOP ONTUMAJBHBIX YCIIO-
BUH MPOTEKaHMs PEaKLUi, 3HAET CIOCOObI BIMSIHHUA Ha XUMHUYE-
CKHId TPOLECC C LENBI0 ero yCUJICHUS WK ocTaHoBku. OOy4aro-
MHﬁCﬂ HCIIOJIB3YET OCHOBHBIC 3aKOHBI XUMHUH JIA PCIICHUA THUIIO-
BBIX 33/1a4 MPO(PECCHOHANBHOM JeATeIbHOCTH, HA OCHOBE 3HAHUI
0 CBOMCTBaX M CTPOCHHHU BELIECTBA IPOBOAUT MOJAOOP PEarcHTOB,
CrI0CcOo0OCH MPOBOIUTH AHAIN3 MMOIYYCHHBIX JTaHHBIX, HO JJOIYCKaeT
HETOYHOCTH B ()OPMYIIMPOBKAX M BHIBOJIAX.

[Toporosslii

«3»
(ynoBnerBopu-
TEJIHLHO)

TeopeTrueckoe coaepKaHWe Kypca OCBOCHO YaCTHYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOTrpaMMoOl OO0y4YeHUs y4eO-
HBIX 3aJaHHUI BBIIOJIHEHO, B HUX UMEIOTCS OLINOKH.

OOyyaronuiicss IeMOHCTPUPYET CIHOCOOHOCTh NPUMEHSTh
€CTeCTBCHHOHAYYHBIC 3HAHUS B 00JaCTH IPO(ECCUOHATILHOM JIes-
TEJIBHOCTH B paMKax HM3Y4YCHHOW JUCIUILIAHBI, & B YaCTHOCTH:
MOJKET IO/ PYKOBOJICTBOM OCYIIECTBIIATH BHIOOP ONTHMATBHBIX
YCIIOBUH MPOTEKaHUsI PEaKIuil M1 BO3MOKHOCTU BIUSHUS HA CMe-
[ICHHE XUMHYECKOTO PAaBHOBECHS, C IIETBI0 YBEIUYCHHS BBIXOJ1a
npoayKToB peakuuu. CriocoOeH moaduparh peareHThl Ui pele-
HUS TUTIOBBIX 33/1a4 MpodeccHoHanbHOM AeSITeNbHOCTH, IPU STOM
UCIIONIb3YET 3HAHUS 3aKOHOB XUMHUH, CTPOCHHS BEIIECTBA M €r0
XUMHUYECKON akTHUBHOCTH. CrmocoOeH MpOBOAUTH aHAIH3 MONYy-
YEHHBIX PE3yJIbTaTOB WCCIICOBAHUS, JOMYCKas HE3HAYUTEIIbHBIC
OIIINOKH.

Huzkuit

«2»
(HEYTOBIETBO-
PHUTEIIBHO)

Teoperuueckoe cojepkaHue Kypca HE OCBOEHO, OOJbIINH-
CTBO NPETYyCMOTPEHHBIX NMPOrpaMMoN 00ydeHMsI y4yeOHBIX 3aja-
HUN 7100 HE BBIMOJIHEHBI, TUO0 coAepkar TpyObie OUIMOKU; J0-
MOJIHUTENbHAS CaMOCTOSITENIbHAs paboTa HaJ MaTepualioM He
npuBeia K KaKoMy-IuM00 3HaYUTEIbHOMY IMOBBIIICHUIO KadecTBa
BBITTOJIHEHUSI YUE€OHBIX 3aaHUH.

OOyuatomuiics He COCOOeH MPUMEHATh €CTeCTBEHHOHAYY-
HbI€ 3HaHUS B 00JacTH MpodeccnoHaNbHON NesSTEIbHOCTH B paM-
Kax HM3Y4YEeHHOW JWCIUIUIMHBI, B YaCTHOCTH: HE 3HA€T OCHOBHBIX
3aKOHOB XHMMHUH, IJIOXO MPEJICTaBIsET BO3MOXKHOCTh MX HCIIONb-
30BaHMsI IPU MPOBEJCHUN BBIYMCICHUN 110 YpaBHEHHUSIM PeaKlui.
Hmeer cmabble TpeACTaBICHNAS O CTPOSHUH BEIIECTB U WX XUMH-
YECKOM aKTMBHOCTH, O croco0ax MpeBpalleHusl OJHUX BEUIECTB B
Jpyrue, He BiaJeeT METOJaMM BbIOOpa ONTHUMAJIBHBIX YCIOBHH
MPOTEKAHUS PEaKIUil U BOZMOKHOCTH BITUSTHHSI HA CMEIIEHHE XH-
MHYECKOT0 paBHOBECHS, C LEJIbIO YBEIMUYCHHS BBIXOA MPOTYKTOB
peakuuu. He crocoOeH mombupaTh peareHTHl JUIsl PEIICHUs I10-
CTaBJICHHBIX 3a7a4. He Biageer HaBbIKaMu 00OOILEHHUS U OLIEHKU
MOJIYYEHHBIX PE3yJIbTaTOB UCCIEOBAHUSI.
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8. Meroanyeckue yKa3aHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4ar0IUXCs

CaMocTosiTenbHast paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB pa0OThI C Yy4eOHOM 1 HAy4HOH JIH-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHuala, CIIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON S TEIbHOCTH.

CamocrosTrenbHas paboTa BBIMOIHACTCA BO BHEAYTUTOPHOE (AyJUTOPHOE) BpEeMs IO 3aJaHHI0 U
IIPU METOMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsi, HO 0e3 ero HelmoCpeACTBEHHOI0 y4yacTus (IpU YacTHY-
HOM HENOCPEJCTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIIAIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHU BKIIOUYAIOT B ceOsl U3yye-
HUE y4yeOHOHM, HAyYHOH M METOJIMYECKOW JTUTepaTyphl, MaTEepUaIOB MEPUOIUUECKUX M3JIaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIIMANBHOM, CTATUCTUYECKOH, MEPUOIUIECKON W HaydyHOW MH(OpMa-
LUH.

B mponecce m3yueHust muctmininHbl «Xumus» OakanaBpamu HampasieHus 21.03.02 «3emite-
YCTPOMCTBO M KAAACTPBI» OCHOBHBIMU UOAMU CAMOCIMOAMENbHOU padombl SIBISIOTCS:

- TIOJIFOTOBKA K ayIUTOPHBIM 3aHATUIM (JICKIIUSAM M TIPAKTUUECKUM 3aHSITHSIM) U BBIIIOJTHEHUE CO-

OTBETCTBYIOLUX 3aJJaHUI;

- caMOCTOsTeNbHAsl padoTa HaJl OT/AEIbHBIMU TEMaMHU y4e€OHOW IUCUUIUIMHBI B COOTBETCTBHU C

yueOHO-TEMaTHUYECKUM TIJIaHOM;

- [IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENoAaBaTeb M3JaraeT M paszbsACHSAET OCHOBHBIC, Hambosee
CIIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBSI3aHHbIE C HUMHM TEOPETUYECKHE U MPAaKTUYECKUE MPOOJIeMBbl, JaeT
PEKOMEH/Ialliy Ha BBIMIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xone nekmuii 00yJarommmMcs peKOMEH TYEeTCS:

- BECTH KOHCIIEKTHPOBaHUE YUeOHOIr0 MaTepuana;

- oOpamaTh BHUMaHUE Ha OINpeeTeHUs NOHITUH, (POPMYIMPOBKU 3aKOHOB M MX MaT€MaTUYECKOe
BBIPA)KEHHE, MOJOKEHHS, PACKPBIBAIOIINE COAECPKAHUE TE€X WM MHBIX SBICHHN M MPOLIECCOB, HAyYHbIE
BBIBOJIbI U ITPAKTUYECKUE PEKOMEHAALINHU IO UX IPUMEHEHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOUYHSIOIINE BOIPOCHI C LEJIBI0 YSICHEHUS TEOPETUUYECKHUX IOJIOXKE-
HUM, pa3pelIeHns CIIOPHBIX CUTyaluu.

B paboumx KoOHCHEKTax j>KemaTelbHO OCTaBIATH IMOJs, HA KOTOPHIX BO BHEAYAHTOPHOE BpeMs
MOXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus NIl CaMOCTOsITEIbHOM paboThl 00Y-
YalOLUXCs, JOMOJHAIOIIEr0 MaTepHall MPOCIYIIAHHOM JIEKIMH, a TaK)Ke MOMETKH, MOAYEPKHUBAIOLINE
0CO0YIO B&KHOCTb T€X WU UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jlsis ycnemHoro oBiaieHusi KypcoM HeoOXOJMMO IMOcelaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUui
MaTepuaj B3aMMOCBsA3aH MexXy co0oil. B cioyuasx mpomycka 3aHATUS CTYAEHTY HEOOXOIMMO CaMOCTOS-
TEIBbHO M3YYUTh MaTepual U OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI MO MPOMYIIEHHON TeMe BO BpeMs UH-
JTUBUAYAIbHBIX KOHCYJIbTALUH.

JlaGopaTopHble 3aHATH — 3TO akTUBHas (opMa ydyeOHoro nporecca. [Ipu moaroroske k jabopa-
TOPHBIM 3aHATUSM OOy4aroueMycss HEOoOXOJUMO M3YyUYUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMHTCS C JO-
IIOJIHUTENBHON JIMTEPATYypPOH, YUECTh PEKOMEHJAIUH MpenoAaBaTess. TeMbl TEOPETHUECKOTO COoAepxKa-
HUS TPENIoiaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxkiaeHus. boibiias yacTb TeM AUCHMILIMHBI HOCHUT
MPAKTUYECKU XapakTep, T.€. MpPEenojaraeT BHIOJHEHHE JIA0OPATOPHBIX 3aJaHUl M pelleHue 3aad,
aHaJIN3 MPAKTUYECKUX CUTYaLUH.

BaxHoil yacThio caMoCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAydHOW JHMTEpaTyphl.
OcHoBHast GYHKIUS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOSHBI OYAYIIIMMU CHEIUAIMCTAMU 10 JAHHOW TUCIIUTUIAHE.

Ormpoc 1o Teme J1abopaTopHOM pabOTHI MpeaCcTaBisieT cOO0H OTBETHI HA TTOCTABJICHHBIC BOMPOCHI
nepen 1abopaTtopHoil paboToit u mocie e€ BoIMoNHEHUs. 3moxkeHne B MMCbMEHHOM BHJIE PE3YJIbTATOB
JKCIIEPUMEHTA M TEOPETUYECKOr0 aHAJIM3a WJIM PELICHHE 3aJa4yM 1o onpeaeneHHoi teme. CoaepxaHue
WHVBUIYAIBHBIX BOIIPOCOB IO TEMaM JIa0OpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOATOTOBKY OaKkalaBpoB
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10 OCHOBHBIM BOITPOCaM Kypca. YPOBEHb BBINOJHEHUS IMO3BOJISET MPENOAABATENSAM CYIUTh O XOJ€ CaMo-
CTOSITEJIBHOW paOO0THI OaKaIaBPOB B MEKCECCUOHHBIN MEPUOJ M O CTETICHU HX IMOJATOTOBKH K SK3aMEHY.
IToaroroBka K 3k3aMeHy MPEAINOIAracT:
- U3y4EHHE OCHOBHOM M JIOMOJHUTEIIBHOM JINTEPATYPHI,
- U3Y4YEHUE KOHCIIEKTOB JIEKIIUH;
- y4acTue B IPOBOJAUMBIX KOHTPOJIbHBIX ONPOCax;

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX
NPH OCYLIECTBJICHUH 00pa30BaTeIbHOIO NPoLecca no JUCHHUIINHE

[Ipumenenne 1UGPOBBIX TEXHOJOTHA B paMKax MPENoJaBaHusl JUCHUIUINHBI TPEJOCTABISET
paciMpeHHble BO3MOKHOCTH MO OpraHU3aluy YYeOHBIX 3aHATUH B YCIOBUAX HU(PpPOBU3ALUN 00pa3oBa-
HUS ¥ TIO3BOJIICT CPOPMUPOBATEH Y 00YUAIOIIMXCS HABBIKK MMPUMEHEHHSI ITU(PPOBBIX CEPBUCOB M UHCTPY-
MEHTOB B IMOBCEAHEBHOMN KU3HU U MPOPECCUOHAIBHOMN 1eATeIbHOCTH,.

JlJis peayiM3anyy 3TOW METU B paMKaxX M3y4YCHUS JUCIUILIMHBI MOTYT IPUMEHSTHCS CIICIYIO-
e nu(poBbie UHCTPYMEHTHI  CEPBUCHL:

- Ui TUIAaHUPOBAHUS ayJUTOPHBIX M BHEAYIUTOPHBIX Meponpusatuii: SHnexc.Kanenmapn
(https://calendar.yandex.ru/) — onnaitn kaaeHmapb-IUIaHEp, pacIpocTpaHseTcs mo auiensun ShareWare

- ISl OpraHU3aliK yIaJeHHON CBsA3M U BHacoKoHpepeniuit: Mirapolis — cuctema ist opranusa-
[IMU KOJUIEKTUBHOW pabOThl U OHJIAMH-BCTpEY, PACHpPOCTPAHSIETCS MO MPONPHUETapHON NTUIeH3UU U SIH-
nexc.Tenemocr (https://telemost.yandex.ru/ ) — cepBUC ISl BUICO3BOHKOB, PACIIPOCTPAHSIETCS TI0 JIUICH-
3umu ShareWare.

JUist yCTIeNTHOTO OBJIAQJACHHUS TUCIMIIMHON MCIIONB3YIOTCS CIEAYIoNIe HHPOPMAIlMOHHBIC TEX-
HOJIOTUU OOyUYEHUSI:

e [lpu mpoBeneHMH JICKIMHA HCIIOJIB3YIOTCS MpPE3CHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixom Ha mpodhEeCCHOHANBHBIE CAWThI, WCIOIb30BAHHE BHICOMATEPHATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlabopaTopHble 3aHATHS TO JIUCHUIUIMHE MPOBOASTCS B CHEIHAIU3UPOBAHHOW yueOHOMH
ayTUTOPUH.

Jis TUCTaHIIMOHHON TOACP KU TUCIUILUIMHBI HCIONB3YeTCsS cUCTeMa yIpaBieHUs oOpa3oBa-
TenbHBIM KOHTeHTOM Moodle. [[s paGoThl B TaHHOW CHUCTEME BCe 00yvaromuecss Ha TIEPBOM Kypce To-
Ty4aroT UHIUBUYyaTbHBIE JOTHH U TApOJib A7 BX0Jla B CUCTEMY, B KOTOPO pa3MeNIatoTes : MporpaMma
JTUCIIUIUTAHBI, MAaTSPUAIbI IS JICKITMOHHBIX U WHBIX BHUJIOB 3aHSATHH , 3aJIaHUs, KOHTPOJILHBIC BOIIPOCHL.

JlabopatopHble 3aHATHS MO AUCUUIIIMHE MPOBOJSATCS C MCHOIB30BaHUE PA3IMYHOTO JIabopaTop-
HOTO 000pYy/IOBaHMUs, a TaK)Ke Ha JaOOpAaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTum oOydarommiicsi 3Ha-
KOMUTCSI ¢ (U3MKO-XMMHUYECKUMH METOJaMU aHaiu3a OOBEKTOB OKpYKalolled cpelabl, paboToi u
YCTPOMCTBOM IbUIE Ta3004YUCTHOTO 00OPYIOBAaHUS U MMPUOOPOB, UCIIOJIB3YEMBIX NPHU UCCIETOBAaHUH 00b-
€KTOB OKPYXKAIOIIe CpeJbl, YYUTCS TOTOBUTH CTaHAAPTHBIE PACTBOPBI, CTPOUTH KaTuOpoBOUYHBIE rpadu-
KH 7 T.II.

B mpomecce u3ydeHHs] NUCHUIUTMHBI yYEOHBIMU WENSIMH SIBISIFOTCSI TIEPBUYHOE BOCIPUSTHE
yaeOHOM HH(POPMAITH O TEOPETUICCKIX OCHOBAX W MPUHITUIIAX PpabOTHI ¢ IOKyMEHTaMH (KapThl, IJIaHbI,
CXEMBbI, perliaMeHThI), €€ YCBOCHHUE, 3allOMHUHAHKE, & TAK)Ke CTPYKTYPUPOBAHHE MOTYYCHHBIX 3HAHUN U
pa3BHTHE MHTEUICKTYAIBHBIX YMEHUH, OPUEHTHPOBAHHBIX HA CIIOCOOBI JCATSILHOCTH PEIPOTyKTHBHOTO
xapakTepa. [locpencTBOM HCIONB30BaHHUS 3TUX HWHTEUIEKTYalbHBIX YMEHHH JOCTHTAIOTCS y3HABaHUE
paHee YCBOEHHOTO MaTepuaia B HOBBIX CHUTYAlUSX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaITUsX.

Jlis MOCTHXKEHHSI TUX LeNedl HCIONb3yITCS B OCHOBHOM TpPaTUIIMOHHBIE MH(DOPMATHUBHO-
pa3BUBAIONINE TEXHOJOTHH OOYYEHHS C YUETOM PA3IMYHOTO COYETAHWsS MACCUBHBIX (OpPM (JIEKIHs, Ja-
OopaTtopHOe 3aHSATHE, KOHCYIbTAIUS, CAMOCTOSTEbHAsI paboTa) U PEMPOTYKTUBHBIX METOJOB OOYUYCHHUS
(oBeCTBOBATENIHHOE M3JI0KEHHUE YUCOHOU MH(POPMAINH, 0OBICHUTEIHHO-WIITIOCTPATUBHOE U3JI0KCHHE)
1 1a00paTOPHO-TIPAKTUIECKUX METOJ0B 00y4eHHUs (BBITIOJHEHUE KeHC-3aJaHtid, pacueT IKOOUO3aIUTHO-
ro 000pYy/IOBaHMS).
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VYHuBepcuTer obecredyeH HeOOXOIMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOTrpaMMHOI0 obecrieue-

HUS, @ TaK k€ HU(PPOBBIX HHCTPYMEHTOB:

— omeparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
6897592527E13009;

- onepannoHHas cucrema Astra Linux Special Edition;

— maket npukiaaaaeix nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 68975925Z7E1309;

— MakKeT NpuKIaaHbIX nmporpamm P7-Odwuc.IIpodeccnonanbHbiif;

— anTHBUpYycHas nporpamma Kaspersky Endpoint Security mis 6usneca — Crangaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— onepanronnas cucrema Windows Server. KoHTpakT Ha yCIIyTd 10 IPEIOCTaBICHHUIO JTHIICH3UN
Ha IpaBoO MCIOJIb30BaTh KoMIbIOTepHOE obecrieuenue Ne 067/9A ot 07.12.2020 rona;

— cucrema BuzieokoHpepenicszu Mirapolis;

— cucrtema BusieokoHdepenucszu [Ipyddmu;

— cucrema ynpasieHus: ooyuennem LMS Moodle — nporpammuoe obecrnieueHue ¢ OTKPBITHIM KO-
noM, pacripocrpansiercs o auiensun GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obGecrieueHre pacpocTpa-
HSIETCS TI0 TPOCTOM (HEMCKITIOUUTEIHHON ) JINIIEH3UH.

— HOIl «Xumus. BupryanbHas naGoparopus. 3amaun. Tpenaxepbl. Tectbl». [lorosop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuAIbHO-TeXHUYECKOMH 0a3bl, HE0OX0AMMO¥ /15l OCyleCTBJIEHUSI
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHMUILIUHE

Peanu3zanus yueGHOro nporecca OCyIecTBISIETCS B CHEUAIbHBIX YUEOHBIX ayAUTOPUSIX YHUBEP-
CUTETa JJIsl MPOBEACHUS 3aHATUI JEKIIMOHHOTO TUIIA, JIAOOPATOPHBIX 3aHITHIA, TPYIIOBBIX U MHAWBHUY-
QJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTrTecTaluu. Bee ayquTopun yKoMIiek-
TOBaHbl CHEIHATU3UPOBAHHON MEOENbI0 M TEXHHYECKHMMH CpPEICTBAMH OOYYEHHUS, CIYKalIUMHU IS
npencraBieHuss ydeOHoll uHpopManuu O0o0ibioil ayautopuu. Ilpu HeoOXoauMOCTH OO0yYaromumcs
IpeJularaloTcss Habopsl IEMOHCTPALIMOHHOIO 000pYJOBaHUS U y4eOHO-HATJISAHBIX ocoOul, obecnedn-
BaIOI€ TEMATUYECKUE WIITIOCTPALINH.

CaMocTosiTenbHast paboTa 00y4aronuXcs BBHIOTHAETCS B CIEIMATU3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opyJoBaHa y4eOHOW MeOesbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOMXHOCTBIO TMOJKIIOUEHHUS K
cetu «MHTepHET» U oOecredeHneM JOCTyIa B ANEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpery
YIIITY.

EcTh nomerienue it XxpaHeHUs U MPO(PUIAKTHUECKOTO 0OCITY>KUBAaHHSI yueOHOro 000pyJ0BaHUS.

TpedoBanus K ayauTOpUsM

HaumenoBanue crieruanbHbIX momenieHnid U | OCHAaIEHHOCTh CIEeHATbHBIX TTOMEIICHHUH U TT0-
MTOMENICHUH JJIS CAMOCTOSITEIHHON pabOThI MEIIEHUHN JUIsl CAMOCTOSITEITLHOM pabOoThI
MynsTuMeniiHas, 1[BETHAs,, UHTEPAKTUBHAS JIOC-
[Tomemnienue s TEKIMOHHBIX M MpakTHYe- | Ka CO CIELIPOLIECCOPOM, MOHUTOPOM U MPOEKTO-
CKUX 3aHSTHUH, TPYNIOBBIX U MWHIWBHUIYalb- | POM; HOYTOYK; KOMIUIEKT 3JEKTPOHHBIX Yy4eOHO-
HBbIX KOHCYJIbTALIUM, TEKYyLIEH M MPOMEXY- | HarJSAHBIX MaTepuayioB (Ipe3eHTauuil) Ha ¢uiemn-
TOYHOM aTTEeCTallUHU. HOCHUTENISIX, 00ECIIeUYnBAIONINX TEMATHUECKUE WII-
JocTpanuu. Y4yeOHast MmeOenb.
CTOonpl KOMIBIOTEPHBIE, CTYyNbs. llepcoHanbHbIE
KOMIIbIOTEPHI. Bbixoa B MHTEpHET, 3JIEKTPOHHYIO
MH(OPMALIMOHHYIO 00pa30BaTeNbHYIO CpEeay YHU-
BEPCUTETA.
[Tomerenune nst XpaHeHUs U MPOPUIAKTH- | YUEOHO-HATIISITHBIC MaTepHaIIbI (TIPEe3EHTAINN ).
YEeCKOro 00CITy>KUBAaHUS y4eOHOTOo 000pyI0-
BaHUs

[TomeneHus A caMOCTOSITENbHOM pabOThI

25



26



