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1. OO0Oumme MoJI0KEeHM .

HaumeHoBaHuMe AUCHUILIMHBI — «XHUMHS», OTHOCUTCS K AUCHUIUIMHAM (MOMIYJISIM)
y4eOHOTO IIaHa, BXOJIIEr0 B COCTaB 0Opa3oBaTENbHON MPOrpaMMbl BHICHIETO 0Opa3oBaHUs
27.03.02 - Ynpasnenue kauecTBOM (Ipodwib - YIpaBJIeHHE Ka4€CTBOM B TEXHOJOTHYCCKUX CH-
cremax). JlucruminHa « XuMus» SBISCTCS AUCHUIUIMHONW 0053aTe/IbHOM YacTH Y4eOHOr0 TUIaHa.

HopmaruBHO-MeToanueckoi 6a3oi aiis pa3padoTku pabodeid mporpaMMbl y9eOHOM Juc-

[UTUTMHBI «XUMUS» SBISIOTCS:

- ®denepanpubiii 3akoH "OO0 oOpazoBanuu B Poccuiickoit denepanuun", yTBepKICHHBIMN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;
- [Tpuka3z Munoopuayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KIeHUH MTOPSIAKA Opra-
HU3ALMU U OCYIIECTBICHUS 00pa30BaTeNbHOM IEATEIBHOCTH MO0 00pa30BaTEIbHBIM IIPOrpaMMaM
BBICILIEr0 00pa3oBaHus - MporpamMmamM OakajiaBpuara, IporpaMmaM CleHUalIuTeTa, IporpaMMamM
MarucTpaTyphl.
- ®denepanbHbIil TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIN CTaHAAPT BBICIIETO OOpa30BaHUS
(®I'OC BO) no namnpasnenuto noarorosku 27.03.02 «Ynpasnenue kauecTBom» (ypoBeHb Oaka-
JaBpuara), yTBEp>KICHHBIA MpukazoM MuHuctepctBa obOpasoBanus u Hayku PD Ne 869 ot
31.07.2020;
— VY4eOHblif maaH 00pa3oBaTENbHON MPOTpaMMBbl BHICIIEr0 00pa3oBaHUs HANpaBiIeHHs 00-
pazoBanus 27.03.02 - Ynpasienue kauecTBoM (poduib - YIpaBieHUE Ka4eCTBOM B TEXHOJIO-
TUYECKHX CHUCTEMax), MOATOTOBKU OaKallaBpOB 1O OYHOH (opMme oOydeHus, 0I0OpeHHBIN Yue-
HeiM coBeToM YIJITY (mpotokon Ne9 ot 10.09.2020) u yrBepkneHHsiii pektropom YIJITY
(10.09.2020).

OO6yuenne no oOpazoBarenbHON MporpamMmMe obpazoBanus 27.03.02 — YmpaBneHue kaude-
cTBOM (mpo¢uib - YpaBieHUE KaueCTBOM B TEXHOJOTHYECKUX CHUCTEMAax) OCYILIECTBISIETCS Ha
PYCCKOM SI3BIKE.



2. TlepeyeHb JIAHMPYEMBIX Pe3yJbTATOB 00yUYeHHS MO TUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00Pa30BaTe/IbLHON MPOrPaMMbl.

[InanupyeMbIMH pe3yibTaTaMd OOyYeHUsS MO IUCIHHIUIMHE, SBISIOTCS 3HAHHS, YMEHHS,
BJIAJICHUSI U/UJIM ONBIT AEATEIILHOCTH, XapaKTEPU3YIOIIHE TAIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroIe JOCTUKEHHUE TNIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUS 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

He.ﬂb 0CBOCHUA TUCHMIIVIMHBI — ITOJIYYCHHE 0a30BBIX 3HAHHUIH IO 06H_[I/IM 3aKOHaM XH-
MHH, 3aKOHOMCPHOCTAM IPOTEKAHUA XUMHUYCCKUX ITPOLECCOB, CTPOCHUIO, peaKHHOHHOﬁ CIIO-
coOHOCTH HCOPTaHUYCCKUX BCHICCTB U UX BO3MOKHOI'O aHAJIM3a 1 UCIIOJIb30BaAHU .

3agaum AMCUMIINHBI:

— J1aTh MPEJCTABJICHUE O CTPOCHUHU BEIIECTB, MX CBOMCTBAX U BO3MOXKHBIX B3aMMOJICH-
CTBUSIX, KAK MEXKy COOOH, Tak U C BHOBb 00pa3yeMbIMH BEIECTBAMU;

— 3aJI0)KUTh OCHOBBI TOHUMAHMSI OCHOBHBIX 3aKOHOB XUMHH, UX MIPOSIBJICHUS B PUPOJE C
TOYKH 3PCHHUS BAXXHOCTH OIICHKH JICCHBIX PECypcoB (IIPUPOCT W MOTEPSt OMOMACCHI, COITYTCTBY-
IOIUX KOMIIOHEHTOB), YTOOBI HE HAPYIIUThH YKOJIOTUYECKOE PAaBHOBECHE;

— IOKa3aTh BO3MOXHOCTH IPOTHO3UPOBAHMS U YIPABICHUS MPOTEKAHUEM XUMUYECKUX
pEaKI;

— YACIUTh BHUMAHUE PEIICHUIO THIOBBIX 3a/1a4, IPUMEHUMBIX K MPOdeCcCHOHAIBHON Jie-
SITeJIbHOCTHU,

— pa3BUTh HABBIKH PAOOTHI C XUMUYECKHUMH BEIICCTBAMH, XUMUICCKOU TIOCY 101, TIpHOO-
pamu 1 060pyAOBaHUEM;

— CO3/IaTh HAYYHO-TPAKTUYECKYIO OCHOBY JIJISl U3YUCHUS TUCIUIUIMH TPO(HEeCCHOHATBLHOM
HaIpaBJICHHOCTH.

TpeGoBanus k pe3yibTaTamM 0CBOCHUS IMCUMILINHBI:

[Ipouiecc u3yueHus: NUCHUIUIMHBI HAMpaBjieH HAa (OPMUPOBAHUE CIAEAYIONIUX KOMIETEH-
005070

OIIK-1: cnoco0eH aHATU3UPOBATH 3a/1a4¥ PO ecCHOHATBHOM IesITeJIbHOCTH Ha
OCHOBeE I0JIOKEHH I, 3aKOHOB U METOJ0B €CTECTBEHHbIX HAYK M MaTeMATHKH,;

OIIK-2: cniocodeH popmyaupoBaTh 3a1a4u NpogecCHOHATBHOM AeATEIHLHOCTH HA
OCHOBe 3HAHUI NMPOQUIBbHBIX Pa31eJI0B MATEMATHYECKUX M €CTECTBEHHOHAYYHBIX M CIH-
IUIMH (Moay.Jieit).

B pe3yabTare udydeHus AUCHUIIMHBI CTYJAEHT 10JI2KEH:
3HATh:

— OCHOBHBIE 3aKOHBI XMMHH, BEIOOP YCIOBUIl U BO3MOXXHOCTh YIPABJICHUS HAMPaBIICHU-
€M MPOTEKaHMUs] XMMHYECKUX pEaKlUi, XUMHUIO OCHOBHBIX 3JIEMEHTOB M KJIACCOB HEOpraHHue-
CKHX BEII[ECTB, METOJIbI UX MONyYeHUs], (PU3NUECKHEe U XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXK-
HBIX HEOPTaHUYECKUX BEILECTB, a TAKXKE METOIbl aHAIN3a U KOHTPOJISL.

yMeTh:

— IPUMEHATH OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHN XUMHUECKHUX MPOIIECCOB
JUISl TUIAHUPOBAHUS U MPOBEJEHUS TEOPETUUECKOrO0 W MPAKTUYECKOIO MCCIEIOBAHMS, a TaKKe
00pabaTbIBaTh MOTYYEHHbIE PE3YIbTATHI.

BJIA/IETh:

— HaBBIKAMH TIPOBEJICHHUS XHMHUYECKOTO JKCIEPUMEHTA, B3BEIIMBAHUS, MPUTOTOBICHUS
PacTBOPOB M3 BEIIECTB Pa3IUYHOrO arperaTHOr0 COCTOSIHMS, aHAIM3a MOJTYYEHHBIX BEIIECTB U
pPacTBOPOB, OMPEENICHUS U U3MEPEHHSI PA3IMUHbIX (PU3UKO-XUMUYECKHX CBOMCTB BEILIECTB.
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3. MecTo IMCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

Jannast yaeOHasi TUCIUIUIMHA OTHOCUTCS K 00S3aTEIbHON YacTH y4eOHOTO IJIaHa, YTO
o3HayaeT (GopMHUpOBaHHE B Ipolecce o0ydeHus y OakaiaBpa Mpo(ecCHOHAIBHBIX 3HAHUN U
KOMIIETCHIIMM B paMKaxX BBIOPAHHOTO HANpAaBJICHHS, a TAaK)KE€ HABBIKOB IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU JIeATeTbHOCTHU B MOAPA3ACIICHUSIX OpraHu3aliil.

OcBoeHre JaHHOW MUCHUIUIMHEI SIBISETCS HEOOXOAMMOM OCHOBOM VISl TIOCIIEAYIOIIETO
m3ydenus puciuiuiiH OIIOIl u HanmucaHuWs BBIMTYCKHOM KBanU(pUKAMOHHOW pPabOTHI (CM.
Tadm.).

Hepeqenb o6ecnelmealomux, conymcmeyrouwiux u obecneuusaemvix 0ucuunﬂun

OobecrieunBa-

Oo0ecrieunBaemble
FOLIME

ConyTcTBYyIOIINE

Wndopmatuka; TennorexHuka; I'napasiuka u ruipo- MHEBMONIPUBOL; Marepua-
noBesieHue. TeXHOJIO0rusl KOHCTPYKIIMOHHBIX MaTepuanos; Compo-

Maremaru-| MaremaTuka;
TUBJICHUE MaTepuayioB; Teopuss MeXxaHU3MOB U MaIlluH; [lertanu

Ka; DKoJ0- ®duzuka;
MaluH; DJIEKTPOTEXHUKA U JICKTPOHUKA; JlOTIOTHUTEIBHBIC TII1a-
rusi; ®u3u- | YueOHas mpak- i .
( BBl MaTeMaTuKH; JlomoHUTENbHBIC TTIaBbl (hu3uku; TeopeTuye-
Ka. THKa (03HAKO- .
CKas MEXaHHKa, BeIMoTHeHHE, TIOITOTOBKA K CAa4e U ¢lladya rocy-
MUTEIbHAS ),

JAapCTBCHHOI'O DK3aMCHaA.

VYka3aHHbIE CBS3U JUCIMILTUHBI «XUMHUS» JAIOT 00YYaroIIeMycsi CUCTEMHOE MpeCTaB-
JICHHE O KOMIUICKCE M3y4aeMbIX TUCHUIUTHH B cooTBeTcTBUH ¢ ®T'OC BO, uro obecreunBaet
TpeOyeMblil TEOPETHUECKU YPOBEHb U MPAKTUYECKYIO HAMPABICHHOCTh B CUCTEME O0YUECHHUSI U
Oynyieil 1eaTeIbHOCTH BhITYCKHUKA.

4. OO0beM JUCHUIJIMHBI B 324€THBIX eIUHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX

4aC0B, BbIICJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alIIHUXCcs ¢ mpenojasaresiemM (1o

BU/IaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSAITEIbHYI0 padoTy 00yUYarouuxcst

Obwan mpyooemkocms OUCYUNTIUHDL

Bun yuebHoi paboTbl Bcero akageMnyecknx 4acos
ouyHas ¢opma 3a04Has (popma

KonTakTHas pa6oTa ¢ npenoaaBarejieM*: 52,35 10,35
nexuuu (JI) 18 2
npaktrudeckue 3anstus (I13) - -
naboparopHusie padbota (JIP) 34 8
npomexyrouHas arrecranus (I1A) 0,35 0,35
CamocTosiTeIbHAs padoTa 00y4Yalommxcst 91,65 133,65
M3Yy4EHUE TEOPETUYECKOr0 Kypca 22 45
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH 34 80
MOJITOTOBKA K MMPOMEXYTOYHOH aTTeCTaIrluu 35,65 8,65
Buja npoMexyTOYHOM aTTeCTALMU: IK3aMeH IK3aMeH
OO01mas Tpy10eMKOCTh 4/144 4/144

*Konmaxmuas paboma obyuarowuxcs ¢ npenooasamenem, 8 mom yucie ¢ npuMeHeHuem OUCMAaHyuoH-
HbIX 00PA308aMENbHBIX MEXHON02UL, GKIIOUACH 3AHAMUSL IeKYUOHHO20 MUNA, U (UU) 3AHAMUSL CEMUHAD-
CcK020 muna, 1aOOpamopHvle 3aHAmus, U (Uiu) epynnosvle KOHCYIbmayul, u (Unu) UHOUBUOYATbHYIO pa-
bomy obyuarowezocs ¢ npenodagamenem, d MaK’ce AMMECMAYUOHHbIE UCTBIMAHUS NPOMENCYIMOUHOLL
ammecmayuu. Konmaxmuas paboma modicem GKIOUAMb UHble 8UOLI YUeOHOU OesmelbHOCmU, npeody-
cmampugarowue 2pynnosyro U UHOUSUOYAIbHYI0 pabomy odyuarowuxcsa ¢ npenooasamenem. dacvl KOH-
maxkmuou pabomul onpedensiomcs Ilonosicenuem 06 opeanuzayuu U nposederuu KOHMAaxKmuou pabomot

npu peanuzayuu 00pa3068amenbHblX NPOZPAMM BbICULE20 00PA3068AHUSA, YIMBEPHCOCHHbIM YueHbiM coge-
mom YIJITY om 25 ghespans 2020 zooa.



5. Copaep:kanue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jiesiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYECTBA AKAJeMHYECKHX YaCOB
5.1 Tpyooemkocmo pazoenos oucuyuniunl
QOunas popma o0yueHust
Ne | HammeHoBaHue paznena TUCIUILIN- EoEnD . | CamocTosATeIbHAS
JI II3 | JIP | KOHTaKTHOI
/1 HBI pabora
paboThI
1 | BBeneHue B Kypc
11 BBencHue 1 OCHOBHEIC IIOHATHS, U 1 ) i 1 2
onpeJieaeHus
1.2 | dyHpamMeHTaNIbHbBIC 3aKOHBI XUMUHU 1 - 4 5 4
OCHOBHBIE KJIaCChl HEOPTAHHUYECKHUX
1.3 | coennneHuii. XUMHS JIEMEHTOB. 2 - 4 6 14
CBoiicTBa BaXXHENUIIIUX COEOUHEHNN.
2 | CTpoenue BenecTBa
CrtpoeHue aToMa U IepuoandecKas
CHCTEMa XMMHYECKHUX DJICMCHTOB 2 ) 4 5 6
H.N.Menneneesa. [lonsitue o xu-
MHUYECKOM CBSI3H.
BBeeHue B TeOPHI0 XHMHYECKHX MPOIECCOB
31 DHepreTuKka XUMHUYECKUX TIPOIIeC- 2 ) i 2 2
COB
32 CKOpOCTh XMMHUYECKUX PEAKLINI 1 2 ) 4 6 4
XUMHUYECKOE PABHOBECHUE
3.3 | PactBopHI 4 - 12 16 16
4 JIEKTPOXMMHUYECKHE MPOLECChI
41 OKuCIIHTEIIHFHO- 5 ) 4 5 4
BOCCTAHOBUTEIBHBIE PEAKITUU
l'anpBaHMYECKUE DIIEMEHTHI. JJIeK-
4. | TPOTM3 PACTBOPOB M PACTIIABOB. 9 ) 9 4 4
Koppo3sus meramnos. Borpocsl
DKOJIOTHH.
HToro no pazgenam: 18 - 34 52 56
[TpoMexxyTouHast aTTecTanus X X X 0,35 35,65
Bcero 144
3aounas popma oOyueHnust
No | HammeHoBaHue pasjena IUCIU- Eigems . | CamocTosTenpHas
J | II3 | JIP | xoHTakTHOM
n/n TIJIMHBI pabora
paboThI
1 | BBeaenue B Kypc
11 BBenenne u OCHOBHEIE IOHATHS i ) ) 3
U onpeJIeTIeHus
12 dyHTaMEeHTAIbHBIE 3aKOHBI XH- 1 ) 1 14
MHHU
1.3 | OcHOBHBIE KJ1acChl HEOPTaHUYE- - 4 4 24




Ne | Haumenosanue paszeia JUCIHA Brono CamMocTrogTeabHas
- P J | I3 | JIP | KOHTaKTHOM
/I TUTUHBI pabora

paboThI

CKUX coeuHeHul. XuMus diie-
MeHTOB. CBOMCTBA Ba)KHEUIIINX
COCIMHECHMH.

2 | CTpoeHue BellecTBa
CtpoeHue aToma U nepuoauye-
CKas CHCTeMa XUMHYECKUX dJIe-

10
meHToB J[.M.Menneneera. [Tons-
THE 0 XUMHUYECKOU CBS3H.
BBeneHue B TeOpuI0 XMMHUYECKHX MPOLECCOB

31 DHepreTuka XMMUYECKHUX TPO- ) ) ) 5
IIECCOB

39 CKOPOCTh XMMUYECKHX PEaKIUit ) ) i 14
U XUMHYECKOE PABHOBECHE

3.3 | PacTBOpHI 1 4 5 32

4 | DJaeKTpOXHMHYECKHE MPOIECChI

41 OKHCIUTENBHO- ) ) ) 12

BOCCTAHOBUTEJIbHBIE PEAKIIUU
["anbBaHWYECKHE DIIEMEHTHI.

4.7 DIIEKTPOJIN3 PaCTBOPOB U pac- ) ) ) 10
maBoB. Kopposus meTauios.

BOHpOCBI OKOJIOTHH.

HToro no pasgenam: 2 - 8 10 125
ITpomMexyTodHast aTTeCTaAIHS X X X 0,35 8,65
Bcero 144

5.2 Cooepicanue 3anamuii 1eKYUOHHO20 MUna

Paznen 1. BBenenue B Kypc

1.1 Bseoenue u ocHo8Hble NOHAMUSA U ONpedeNeHUs

[IpenmMer u 3amaun XUMHUH, €€ MPAKTUYECKOE 3HaUeHHE. XUMUS U MPoOIeMbl COBpEMEH-
HOW Hayku M oOmecTBa. Poib XUMHM B pa3BUTUM JIECOXHMHYECKOTO KoMIulekca Poccuiickoit
®enepanun. Opranuzanys caMoCTOSTENBHON pabOThI 10 Kypey 001Ield XUMHH.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHMs Macchl U sHepruu. [lepuoauunocTs. 3aKoH coxpaneHus 3apsiaa. Oc-
HOBHBIE CTEXUOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Kiacchl Heopeanuuyeckux coOeOuHeHull
Oxcuapl, THIPOKCH B (KUCTOTHI K OCHOBAaHHUS ), COTH. KOMITTIEKCHBIE COeTUHEHMUSI.
Onpenenenrie, HOMEHKIATYpa.

CpolicTBa BaXXKHEUIINX COEIMHEHNH 3i1eMeHTOB. HaxokieHue 2J1eMEHTOB B IPUPOJIE.
CnocoOsb1 nonydenus. CBONCTBA M IPUMEHEHHE.

Pasnen 2. Ctpoenue Bemecrsa
2.1 Cmpoenue amoma u nepuoOUYecKas CUCMeMa XUMUYECKUX DJIeMeHmos
J.U.Menoeneesa



OcHoOBHBIE TOHATHS O CTpoeHUH aTtoMa. [ToHsiTHe 0 kBaHTax. OCHOBHBIE MMOJIOKEHUS
KBaHTOBOI MEXaHUKHU. DIEKTPOHHOE 00J1aK0, OpOUTalb, KBAaHTOBBIEC uKcia. [lopsaok 3amnomHe-
HUSA 3JIEKTPOHHBIX YPOBHEH aTOMOB: 3aKOH HAUMEHbIIICH SHEPTUH, MpaBuio XyH/Ia, TPUHIIUIT
[Taynu, npaBuiio KiedkoBCKOTo, 3aKOH JIEKTPOHHOM CHUMMETpPHUH, 3aKOoH Mo3znu. [IpaBuia no-
CTPOCHUS YETHBIX U HCUETHBIX PSIOB OOJIBIINX MEPUOIOB. S-, P-, d- u f-3nemenTsI. [Tepuoauye-
CKH€ CBOICTBA XUMUYECKHUX AJIEMEHTOB: SHEPIHsl HIOHU3ALUHU, CPOJCTBO K JIEKTPOHY, JIEKTPO-
OTPULIATENILHOCTh, aTOMHbBIE U HOHHBIE PAJINYChI, CTETICHb OKUCIICHHUSL.

2.2 Xumuyeckas c6:13b u cmpoeHue npocmsix MOJIEKYl

Xumuueckasi CBA3b: BUJIbI, METObI OonucaHusi. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKON
CBSI3M: JUIMHA, HANPABJICHHOCTh, NPOYHOCTh. KoBaneHTHas CBs3b. MeToj BaJleHTHBIX CBS3Cil:
HACBIIIAEMOCTh U HAMPABICHHOCTh CBS3HM, KPATHOCTH CBS3H, MOJISPHU3YyEeMOCTh. | MOpuau3amus.
HonHast cBsI3b: HEPrusi HMOHHOW CBS3H, MOJIAPU3aLUs MOHOB, MOJSIPHOCTh U MOJISPU3YEMOCTh
cBs3u. CTpoeHHE BEIIECTB B KOHJECHCUPOBAHHOM COCTOSTHUH.

Pa3nes 3. BBenenne B TeOpHI0 XUMHYECKHUX MIPOLECCOB

3.1 Duepeemuka XumuiecKux npoyeccos

BuyTpennss sHeprus U SHTaIbNHA. TerioBbie 3()(EKThl pa3IMyHbIX MPOIECCOB. 3aKOH
['ecca u crnenctBust u3 Hero BbITekatouue. CtanmapTHas Teriota oOpa3oBaHus. [lonsTue 06
sHTponMU. V3MeHeHe SHTPONMHU B pa3IMUHBIX mporeccax. [lonstue o6 >neprum ['mb6ca n eé
M3MEHEHUH KaK Mephl PEaKIIMOHHOI CIIOCOOHOCTH.

3.2 Ckopocmb XuMuyeckux peakyuii u XumMuieckoe pasHosecue

CKopocCTh peakuuu B TOMOT€HHBIX M IeTepOreHHbIX cucreMax. MakTopsel, BIUSIONIME HA
ckopocTh peakiuu. IloHsiTHe 00 akTHBHpPOBaHHOM KoMiuiekce. HeoOpatumeie m oOpaTtumbie
npoieccbl. Xumuueckoe paBHoBecue. Koncranra pasHoBecus. [Ipunnun Jle-1laTense.

3.3 Pacmeopwi

5.2.1 OOumme noHsaTusi 0 pactBopax. JIpyrue aucnepcHoie cucremnl. Oco-
0eHHOCTH BOJABI Kak pactBoputessi. O6pa3oBanue pacTtBopoB. PactBopumocth Be-
mecTB. Tepmoxumuyeckue mpouneccbl npu pacrBopeHuu. Crnoco0bl BbIpaKeHHS

KOHLIEHTPalMH.

Paz0aBrneHHbIe pacTBOPBI HEINEKTPOJIUTOB. MneanbHble pacTBOpbl. KosmuratuBHble
CBOMCTBa pacTBOPOB: 3akoHbI ['eHpu Payns, Bant-I'odda.

CpoiicTBa BOAHBIX pPAacTBOPOB  3JEKTPoNUTOB. oOHHOE Mpou3BelE€HUE BObI.
Bonoponusiii mokazarens pH. CuibHble M cia0ble 3J€KTPOIUTHL. AKTHUBHOCTh. KoHcTaHTa
quccouyanuu. 3akoH pasoasnenus OctBanbaa. loHHBIE peakiuy.

VYcnosusa cmemenus paBHosecus. lIpomssenenue pactBopumocTH. KosmuecTBeHHOE
ONMCAHUE PABHOBECHI B pacTBOpax 3JIEKTPOJHUTOB. [IprMeHeHne 3aK0HA JAEMCTBYIOIIMX Macc K
anektposntaM. ['uaponus coneil. CreneHp M KOHCTaHTa TMApoiu3a. Jlucconuanus KOMILIEKC-
HBIX COCTMHEHUM.

Krnaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3UKO-XUMUYECKUX METOJIOB aHa-
nn3a. AHAIMTHYECKHE PeaKuy Ha HOHBI.

Pasnen 4. DiieKkTpoxuMHuuYecKue Mpouecchbl

4.1 OxucnumenvHo-60cCcmano8UmMeNbHble NPOYECChl

Baxneiiline BOCCTAHOBUTENIM M OKHCIMTENIH. METOApl COCTaBIICHHS ypPaBHEHMI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX peakuui. BiusHue cpeapl Ha Xapakrep IPOTEKaHUs
peaKkui.



OKBHUBAJICHT OKHCIUTENs M  BoccTaHoBHTens. Krmaccudukanus  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH.

lNanpBanMYeCKUH 3JIEMEHT. OneKTpoHbIE ITOTEHIUAJIBI. OxucauTenpHo-
BOCCTaHOBUTEIbHBIC IIOTEHIUAIBI. Hanpasnenue [IPOTEKaHUsA OKHUCIIUTEIIBHO-

BOCCTaHOBUTEIIbHBIX peakiuid. Xumus S, p, d, f-merasos.

4.2 Dnekmponu3s

3JICKTpOJII/I3 KaK OKHCJIUTEIbHO-BOCCTAaHOBUTEIbHBIN mponecc. Karoguele 1 aHOJHEIC
IIPONLECCHI. 3aK0oHBI OJICKTPOJIM3A. :‘)J'ICKTPOJ'II/IS C paCTBOPpUMBIMU U HEPACTBOPHUMBIMU aHOJaMMH.

4.3 Koppo3susa memannos

OcCHOBHEBIE BHAbI KOPPO3UMU. :‘)J'ICKTPOXI/IMI/I‘ICCKaH KOppO3us-. 3aH_II/ITa MCTaJIJIOB OT KOp-

po3uu. Borpocel 3K010ruH.

5.3 Temot u ghopmul 3anamuit cemunapckozo muna
Y4eOHBIM MJIAHOM MO JUCIUIUIMHE TPETyCMOTPEHBI 1a00paTOPHBIE 3aHATHUS.

®dopma nposee- TpynoemMKocTsb,
HaumenoBaHue pazena AUCHUILTUHBI
Ne HUs qac
(Momyis)
3aHSTUS OYyHasi | 3a04Hasd
Paznen 1. Beenenue B kypc «OOmas 1 HeOpraHu-
nabopaTopHas
1 yeckass xumus» (tema 1.1.-1.2. dynnameHranbHble aGoTa 4 -
MOHATHUS M 3aKOHBI XMMUH. 3aKOH SKBUBAJICHTOB.) P
Paznen 1. Beenenue B kypc «OOmas 1 Heopranu-
5 yeckasg xumus» (tema: 1.3. OCHOBHbIE KJ1acChl He- nabopaTopHas 4 4
OPraHWYECKUX COCIMHEHMM. XUMHUSA JJIEMEHTOB. pabota
CBoiicTBa BaKHEHIIINX COETUHCHHMIA.)
Pazgen 2. CtpoeHue BemecTBa
3 (rema: 2.1. CtpoeHue aroma U nepuoanvYecKas CH- nabopaTopHas 4
cremMa xumuueckux asnemeHtoB [[.M.MeHnneneena. pabora
tema: 2.2. [ToHsiTHEe 0 XMMUYECKOH CBS3H. )
Pasnen 3. BBeneHue B T€OpHIO XMMUYECKUX IIPO-
1[ECCOB
nabopaTopHas
4 (tema: 3.1. DHepreTMka XHMHYECKUX MPOIECCOB. aGoTa 4 -
TeMa: 3.2. CKOpOCTb XMMHYECKMX pEaKkUUd U XU- p
Mu4eckoe paBHoBecue. Kartanuruueckue peaxium.)
Paznen 3. Beaenue B TEOPUI0 XUMHUYECKHX TMPO-
teccon smabopaTopHas
5 (tema: 3.3. PactBopsl. I[lpuroroBieHue pacTBOpOB £6OTIE)I 4 4
3aJJaHHOM KOHILIEHTpAallMd W3 BEUIECTB Pa3JIMYHOIO P
arperaTHoro COCTOSIHUSL. )
Pasnen 3. BBeneHue B T€OpHI0O XMMUYECKUX IPO-
1[ECCOB naboparopHas 4
(rema: 3.3. PactBophl. CunbHble U cialble dJeK- pabota
TponuThl. loHHBIE paBHOBECHSL.)
Pasnen 3. BBeneHue B T€OpHI0O XMMUYECKUX IPO-
naboparopHas
1[ECCOB 4 -
pabota
(tema: 3.3. PactBopsl. ['nunposnus.)
Pasznen 4. DnexTpoXxuMHYECKHE MPOLECCHI naboparopHas 4
pabota

10




®dopma nposese- TpynoeMKocTsb,
HaumenoBanwue pa3ena JUCIHUILTAHBI
Ne HHUS yac
(Momyist)
3aHSTHS OYHasi | 3a04Has
(tema: 4.1. OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiium.)
Paznen 4. DaeKTpOXUMHYECKHE MPOLIECCHI
(rema: 4.2. I'anpBaHHYECKUE DJIEMEHTBI. DIIEKTPO- naboparopHas 5
JIU3 pacTBOPOB U paciuiaBoB. Koppo3us MeTamios. paboTta
Bormpocsl 3kosiorun.)
HToro: 34 8
9.4 Jlemanuzayua camocmosamenvHoul padomaol
No HaumenoBanue paznena Buna camocrostensHoi | TpynoeMkocTsb, yac
} JUCIUIUIMHBI (MOJYJIs1) paboThI O4YHAasl | 3a04Has
Paznen 1. Begenue B kypc «O0mmas u He- [ToaroroBka k ompocy
1 opranuueckas xumus» (rema 1.1.-1.2. ®yn- 10 TeMe J1abopaTOpHOM 6 17
JAMEHTAJbHbIC TOHITHS U 3aKOHBI XUMUH. paboThI U 3aIIUTE OTUET-
3aKOH SKBUBAJICHTOB.) HBIX MAaTEpUaJIOB.
Paznen 1. BBenenue B kypc «O0mas u He-
A 8 yp - [ToaroroBka k onpocy
opranuueckas xumus» (rema: 1.3. OcHOB- .
. 10 TeMe J1abopaTOpHOM
2 HBIE KJIACChl HEOPTAHMYECKUX COSAUHEHUM. 14 24
. . paboThI U 3aIIUTE OTUET-
Xumus deMeHTOB. CBOMCTBA BaKHEHTITHX
9 HBIX MaTCPUAIOB.
COEMHEHUIA.)
Pazgen 2. Ctpoenue BemecTBa
[TonroroBka k onpocy
(tema: 2.1. CTpoeHue aTroma U MepuouIe- .
0 TeMe J1abopaTOPHOA
3 CKasl CUCTeMa XUMHUYECKHX DJIEMEHTOB 6 10
paboTHI U 3aIUTE OTUET-
J.N.MenneneeBa. tema: 2.2. [lonarue o
. HBIX MaTepUATIOB.
XUMHUYECKON CBSI3M.)
Paznen 3. Beenenue B TEOPUIO XUMHUYECKUX
MIPOLIECCOB [ToaroroBka k ompocy
4 (rema: 3.1. DHepreTuka XUMHYECKUX MTPO- 0 TeMe J1abopaTOpHOM 5 20
reccoB. Tema: 3.2. CKopocTh XUMHYECKHX paboTHI U 3aIIUTE OTUET-
peakuuii 1 Xumuyeckoe papHosecue. Kara- HBIX MaTEPHUAIIOB.
JUTUYECKHUE PEaKIUH.)
Paznen 3. Beenenue B TEOPUIO XUMHUYECKUX
MIPOLIECCOB [ToaroroBka k ompocy
5 (tema: 3.3. PactBopsl. [Ipurorosnenue pac- 0 TeMe JIabopaTOPHOM 6 12
TBOPOB 33JJaHHOM KOHIIEHTPAIIUU U3 Be- paboTHI U 3aIUTE OTYET-
IIECTB PA3TMYHOTO arperaTHOTO COCTOSI- HBIX MaTePHAJIOB.
HUSL.)
Paznen 3. BBeneHnne B TEOpHUIO XUMUYECKUX [TonroroBka k onmpocy
6 IIPOLIECCOB 0 TeMe JJabopaTOPHOM 5 10
(tema: 3.3. PactBopbl. CuiibHBIE U CiTa0bIe paboTHI U 3aIUTE OTYET-
AeKTponuThl. IOHHBIE paBHOBECHSL.) HBIX MaTepPUAJIOB.
Paznen 3. BBeneHne B TEOpUIO XMMUYECKUX [TonroroBka k onpocy
7 IIPOLIECCOB 10 TeMe J1abopaTOpHOit 5 10
(trema: 3.3. PactBopsl. ['naponus.) paboTHI U 3aIUTE OTYET-




No HaumenoBanue paznena Bun camocrosaTenbHOU TpynoemMKocTb, yac
- JTUCITUATITAHBI (MOTYJIs) paboThI OYHas | 3aoyHas
HBIX MaTEPUAJIOB.
[ToaroroBka k onpoc
Paznen 4. DaeKTpOXUMHYECKHE MPOLIECCHI A P }i
) 0 TeMe JIa0OpaTOPHOM
8 (tema: 4.1. OKHCIUTEIBHO- 4 12
paboTHI U 3aIUTE OTYET-
BOCCTaHOBUTEIILHBIC PEAKIIUH. )
HBIX MaTEPUAJIOB.
Pazgen 4. DnexkTpoXuMHUYECKHUE MPOIIECCHI [ToaroroBka k onpocy
9 (tema: 4.2. I'aibBaHUYECKUE IJICMEHTHI. 10 TeMe JIabOpaTOPHOM 4 10
DNEeKTPOIN3 PAaCTBOPOB U paciuiaBoB. Kop- | paboTsl u 3ammTe OTYeT-
pO3usi METAJUIOB. BOIPOCHI 9KOJIOTHH.) HBIX MaTepUaJIOB.
ITonroToBKa K MPOMEKYTOUHOM aTTeCTAIlH 35,65 8,65
Hroro: 91,65 133,65
6. IlepedyeHb yueOHO-METOAUYECKOr0 o0ecnieYeHHs MO TUCIUITUHE
Ocnosnasn u 0ononnumenvHas 1umepamypa
I'on
No ABTOp, HAUMEHOBAHHE u3na- [Tpumeuanue
HUS
OcHnognas numepamypa
1 Axwmeros, H. C. O0uiast 1 HeopraHu4ecKasi XUMHA : y4eOHUK
st By3oB / H. C. AxmeroB. — 12-e uzn., crep. — CaHkT- o/HOTEKCTOBLL
[TerepOypr : Jlamp, 2021. — 744 ¢. — ISBN 978-5-8114-
; . . JOCTYTI IIPU BXOJIC
6983-3. — Texkct : anekTpoHHbli / Jlanp : snekTpoHHO- | 2021
) 0 JIOTUHY U Tapo-
OubMoTeYHAas cucrema. — URL: e
https://e.lanbook.com/book/153910
Pexxum nocTtyna: s aBTOpHU3. MOJIb30BaTENEH.
2 Mudraxosa, H.III. O0mmas u Heopranuyeckast XUMus: yueo-
Hoe nocobue / H.ILI. Mudtaxosa, T.I1. IlerpoBa; mox pen.
A.M. Ky3nenoBa; MuHHCTEpCTBO 00pa3oBaHus U HAYKH .
. N . [TonHOTEKCTOBBIN
Poccun, Kazanckuii HalmoHaIbHbBINA UCCIIEIOBATEIbCKHI OCTVIL LIDH BXOJIC
TexHoJorn4eckuii yausepcuter. — Kazans: KHUTY, 2017. — | 2017 AOCTYIT TP A
10 JIOTUHY U Tapo-
408 c.: Tabm., cxeMm., ui. — Pexxum goctyma: mo noamucke. — o™
URL.: http://biblioclub.ru/index.php?page=book&id=560885
bubmmorp.: c. 367-368. — ISBN 978-5-7882-2174-8. —
TekcT: 2eKTPOHHBIN.
3 [TaBnoB, H.H. O6mas 1 Heoprannveckass XuMusi: ydeOHUK /
H.H. ITaBnoB. — 3-e u3x., uchp., gom. — Cankt-IlerepOypr: [TomHOTEKCTOBBIN
Jlanp, 2011. —496 c. — ISBN 978-5-8114-1196-2. — Texkcr: 2011 JOCTYTI MPHU BXOJIE
AEKTPOHHBIN // DNEKTPOHHO-O0MOIMOTEeYHas ccTeMa 110 JIOTHY U 1apo-
«Jlamwy: [caitt]. — URL: https://e.lanbook.com/book/4034 mo*
Pexxum mocTyna: Ans aBTOpuU3. MOJIb30BaTENCH.
4 OOmas 1 HeopraHu4ecKasi XUMUsl. DJIeMEHTHI Teopuu, cipa- | 2012 46
BOYHBIC JIaHHBIE, 3aJIaHUS TSI CAMOCTOSATEIBHOM paboThI
[Tekct] : yael. mocobue i CTYACHTOB BY30B JIECOTEXH.
npocduns / b. I1. Cepena [u np.] ; mon pen.: b. I1. Cepensr, JI.
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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

ABTOp, HaNMMCHOBAHUC

T'on
u3aa-
HUA

[Ipumeuanue

C. MomnounukoBa ; Ypal. roc. JIeCOTeXH. YH-T. - 2-€ U3/l.,
nepepad. u jgor. - Exkatepunoypr : YIJITY, 2012. - 406 c. :
ni. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

Jlonoanumensnan numepamypa

Amnapues, A.M. O0mast 1 HeopraHudeckas XUMHA: ydeOHOE
nocobue / A.W. Anapnes, JI.B. llleBHuipina; MuHHCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit @enepanuu, HoBocubup-
CKUH rOCyJIapCTBEHHbIM TEXHUYECKUM yHHBepcuTeT. — HoBo-
cubupck: HI'TY, 2015. — Y. 2. Xumus snementoB. — 90 c.:
tabn. — Pexum goctyma: mno moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=438292
bubnuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: a11ek-

TPOHHBIN.

2015

ITomHOTEKCTOBBIM

JIOCTYII TIPU BXOJI€

0 JIOTUHY U Tapo-
0¥

Kimroxsuna, E. FO. OcHOBBI 001111 1 HEOPTaHUYECKOW XHUMHUHU
: yaebnoe nmocobue / E. 1O. KiroxBuna, C. I'. be3psaun. — 2-
e uzll. — OpenOypr : Openbyprckuii 'AY, 2011. — 508 c.
— ISBN 978-5-88838-697-2. — TekcT : 3ieKTpOHHBIH //
Jlanp : onekTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/134502

Pexxum octyna: st aBTOpU3. MOJIb30BATENCH.

2011

ITonHOTEKCTOBBIM

JIOCTYT TIPU BXOJE

IO JIOTUHY U Mapo-
0¥

Vrai, S.A. OGmias u HeopraHudecKass XUMHS | YICOHUK JIJIs
cTyneHTOB By30B / fl. A. Yraii. - U3x. 4-e, cTep. - Mockaa :
Beicmas mkomna, 2004. - 527 c. : win. - bubauorp.: c. 519. -

ITpeam. ykas.: ¢. 520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumust [TekcT] : yaeOHUK IJIs CTY/ICH-
TOB BY30B, 00Y4YaIOLIMXCS 110 TEXH. HAPABJICHUSAM U CHEIH-
anbHOcTsIM / H. B. KopoBuH. - 13x. 6-e, ucnp. - Mocksa :
Beicmas mkona, 2005. - 557 c. : . - bubnuorp.: c. 546. -
ISBN 5-06-004403-3

2005

78

I'muuka, H.JI. O6mas xumus [Tekct] : yueOHUK a1 Oaka-
JIaBPOB : yuel. MocoOue s CTYICHTOB HEXUM. CIEIUaIbHO-
credi By30B / H. JI. I'munka ; mox pen.: B. A. Ilonkoga, A. B.

babkoga. - 18-¢ u3x., mepepad. u gon. - Mockga : FOpaiir,

2012. - 898 c. : un. - (bakanasp). - [Ipeam. ykas.: c. 886. -

ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112

2012

12

10

I'munka, H.JIL. 3agaun u ynpaxHeHHs 110 O0IIeH XUMHH :
yue0. mocoOue Il CTYJICHTOB HEXHMM. CIICIIHAIbHOCTEH BY30B
/ H. JI. I'nunka ; mox pex. B. A. PabunoBuya, X. M. Pybunoii.
- n31. crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. -

ISBN 5-89602-015-5

2006

84

11

Bonbxun, B. B. O0miast xumus : yuebHoe nocobue : B 3 KHU-
rax / B. B. Bonbxun. — Ilepms : [THUITY, [06. 1.]. — Kuwura 1
: OcHoBHoit kypc — 2006. — 464 ¢. — ISBN 5-88151-520-
X. — Teker: »snextponnslid // Jlanp JIEKTPOHHO-

2006

ITomHOTEKCTOBEBIH

JIOCTYII TIPU BXOJI€

10 JIOTHHY Y TIapo-
0¥

13



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

ABTOp, HaNMMCHOBAHUC

T'on
u3aa-
HUA

[Ipumeuanue

OuobIMoTeyHas cucTeMa. — URL:
https://e.lanbook.com/book/160944

Pexum JOCTYyIIa: IJIs1 aBTOPU3. MOJIL30BaTEIICH.

12

Bonbxun, B. B. O6mas xumus : yuebHoe nocobue : B 3 KHH-
rax / B. B. Bonbxun. — Ilepms : [THUITY, [0. 1.]. — Kuaura 2
. Cnermmanbhbrii kypc — 2006. — 440 c. — ISBN 5-88151-
521-8. — Tekct: onekTpoHHbI// JlaHb 3JIEKTPOHHO-
OubmuoreyHas cUCTeMA. — URL:
https://e.lanbook.com/book/160945

Pexxum mocTyma: At aBTOpHU3. MOJIb30BATEIICH.

2006

ITonmHOTEKCTOBBIM

JIOCTYII TIPU BXOJI€

IO JIOTHHY Y TIapo-
0¥

13

Bonbxun, B. B. O0mias xumus : yuebnoe nocooue. — I[lepmb
: [THUITY, [6. r.]. — Yacts 3 : M30panubie rimaBel — 2006.
— 380 c. — ISBN 5-88151-522-6. — TekcT: 31eKTpOHHBIN//
Jlanp : onekTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160943

Pexxum ocTyna: aiis aBTOpHU3. MOJIb30BATEIICH.

2006

ITomHOTEKCTOBRIHM

JOCTYII MPHU BXOJE

IO JIOTUHY Y TIapo-
o *

14

Kapanerpsuan, M.X., [Ipakun C.H1. O0Omas u HeopraHudeckas
xumus : YueOnuk s By3oB / M. X. Kapanerssun, C. W.
HpakuH. - 4-e uzg., crep. - Mocksa : Xumus, 2000. - 592 c. :
wi. - ([t Beictredt mikoten). - ISBN 5-7245-1130-4

2000

47

15

Hemunona JI. B. XKectkocts Boabl. OnipeiesieHne KeCcTKOCTH
1 CIIOCOOBI €€ YCTpaHEHUS : METO/. yKa3aHus JJis J1a0. 3aHs-
TUN CTYICHTOB OYHO-3204. U 3204. (hopm oOyuenus / JI. B.
Hemunosa [u np.] ; Ypain. roc. 1ecorexH. yH-T. - ExaTepun-
oypr : [YIJITVY], 2006. - 16 c. - bubnuorp.: c. 16.

2006

84

16

Cepena b. I1. lonHbIe paBHOBECHS B paCTBOPAX 3JIEKTPOJIU-
TOB : METO/. YKa3aHus /Ui Ja0. 3aHATUN CTYAEHTOB OYHOM,
04YHO-3204. 1 3204. (hopm oOyuenus / b. I1. Cepena [u ap.] ;
VYpain. roc. necorexH. yH-T. - ExarepunOypr : YIJITY, 2006. -
40 c.

2006

79

17

Hemunosa JI. B. Kitaccel HeOpraHn4ecKux BEIIECTB: HOMEH-
KJIaTypa, MoJy4eHue, cBoiicTa [ TekcT] : MeToa. yka3zaHus
JUTst J1a0. 3aHSTHI 17151 CTY/IETOB OYHOM, OYHO-33204. U 3a0Y.

dbopm obyuenus / JI. B. JlemunoBa [u ap.] ; Ypaiu. roc. neco-
TexH. yH-T. - ExarepunOypr : YI'JITY, 2007. - 45 c. - bu6-

aorp.: ¢. 45.

2007

122

18

Cepena b. I1. Ctpoenne aToma 1 epuoJuYECKUi 3aK0H : Me-
TOJI. yKa3aHUs s J1a0. ¥ MPaKT. 3aHATHHA CTYIEHTOB OYHON U
3a04. GopM 00yUYEHHS 1O BCEM HAIPABICHUSM U CIICIIMATIBHO-
ctsam ooydenus B YI'JITY / B. I1. Cepena [u ap.] ; Ypain. roc.
JIeCOTeXH. YH-T. - ExarepunOypr: YIJITY, 2008. - 15 c. -
bubnuorp.: c. 14. Pexxum noctyma:
https://elar.usfeu.ru/handle/123456789/55

2008

DJIEeKTPOHHBIN apXHB

/146

19

L[CJ'II/IH_ICBa C. B. OkucinutenbrHO-BOCCTAHOBUTCILHEIC pCakKk-

2009

OJEeKTPOHHBIN apXHB
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ABTOp, HaNMMCHOBAHUC

T'on
u3aa-
HUA

[Ipumeuanue

UM | METOJ. YKa3aHus IS JIa0. U MPAKT. 3aHATUH IS CTY-
JEHTOB OYHOM ¥ 3204. (hopM 0O0yUCHHS HATIPABICHHIA:
240100, 240400, 240500, 250000, 250300, 261201, 280200 /
C. B. llenumena [u ap.] ; Ypain. roc. 1ecorexH. yH-T. - Ekare-
punOypr : YIJITY, 2009. - 43 c. - bubauorp.: c. 43. Pexxum
noctyna: https://elar.usfeu.ru/handle/123456789/299

/128

20

I'ony6esa T. b. Katanutnueckue cucremsl B kypce "Xumus" :
METO/I. YKa3aHUs s JIa0. U MPAKT. 3aHITHIA JUTSI CTYICHTOB
ouHOU U 3a04. popMm obyuenus / T. b. ['omy6era, C. B. Lle-

JUIIEeBa ; Ypall. roc. JJecoTexH. yH-T. - EkatepunOypr : YI'JI-

TV, 2011. - 11 c. - bubauorp.: c. 11. Pexxum goctymna:
https://elar.usfeu.ru/handle/123456789/206

2011

DNEeKTPOHHBIN apXUB

*- IpeK/e YeM IMPONTH MO CChUIKE, HEOOXOIUMO BOUTU B CUCTEMY
OYHKIIMOHUPOBAHUE 3JICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHON Cpebl 00eCTIeun-

BAaC€TCA COOTBCTCTBYIOIINMU CPEACTBAMU I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHbIX TEXHOJIOTHH.

3ﬂeKmp0HHble ouobnuomeunvle cucmemol
Kaxnprit o6yqaroLuI/H71c;1 oOecrieue” JOCTYIIOM K AIIEKTPOHHO-OMOJIMOTEYHOM CHUCTEME
YIJITY (http://lib.usfeu.ru/), 3bC HU3narensctBa Jlans http://e.lanbook.com/ OBC YHuusepcu-

TeTckas Oubnmoreka owaiin http://biblioclub.ru/, conepxamux u3nanuss 1O OCHOBHBIM H3y4Yae-
MBIM JUCHHIUIMHAM U C(OPMHPOBAHHBIX IO COTJIACOBAHMIO C TPABOOOIANATENISIMU y4eOHON |

yueOHO-METOINYECKOM JTUTEPATYPHI.
- OBC NzmarenscTBa Jlanp http://e.lanbook.com/

- OBbC YuuBepcurerckas oubimoreka onnaiin http://biblioclub.ru

- DnekTpoHHas 0a3a nepuoandeckux u3nanuit UBUC https://dlib.eastview.com/

- Dnexrponnbiit apxus YIJITY( http://lib.usfeu.ru/ ).

Cnpaeolmble u um])opmauuonnble cucmemol

1. CipaBouHo-npaBoBas cucrema «Koncynbrant Ilnrocy.

2. UndopmannonHo-npaBoBoi noptai ["apanTt. Pexxum pocryna:

http://www.garant.ru/

3. baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

4. Undpopmannonnas cucrema K TEXHOPMATUB» - (https://www.technormativ.ru/ )

5. «TexakcnepT» - mpodheccuoHanbHbIe cripaBouHble cuctemMbl — (http://Texakcnept.pyc/);
Ilpogpeccuonanvnvie 6azvt dannvlx

1. «Koncynprant [Imroc» (http://www.consultant.ru/ );

2. EnpunHoe okHO mocrtyna K 00pa3zoBaTelbHbIM pecypcaM DeaepanbHblil HOPTAIL

(http://window.edu.ru/),

3. undopMammonnsle MmaccuBsl Poccrara (https://rosstat.gov.ru/);

4. PUA Cranpmaptel u kadectBo (https://ria-stk.ru/);

5. Poccuiickas acconunanus Jlemunra (http://deming.ru/);

6. wunctuTyT J[)ypana (https://www.juran.com/);

7. cailT, IOCBAIICHHBIN cepuu cTanaapToB ISO, Bommpocam MEHEKMEHTa KaueCTBa U Cep-
tudukanun (http://iso.staratel.com/);

8. odwunmanbHeIi mopran Beepoccuiickoit opranuzanuu kadectsa (http://mirg.ru/);

9. Espomneiickas opranuzamus kadecta (European Organization for Quality)

(https://www.eoq.org/);
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10. oneparuBHbIe pecypcebl kauecta (https://www.quality.org/);

11. nopran o ceprudukanuu u ctangaprusanuu B Poccuu (http://rosstandart.ru/);

12. mopran MexayHapoaHo# opranu3anuu mno cranaaprusanuu (https://www.iso.org/);
nopran deepaabHOro0 areHTCTBA M0 TEXHHYECKOMY PETyJIUPOBAHUIO U METPOJIOTHH
(https://www.rst.gov.ru).

7. ®OHJ OLIeHOYHBIX CPEJCTB /ISl IPOBeIeHUs] MPOMEKYTOYHOM aTTecTAlluN 00yUalo-
IUXCH M0 TUCIUTLINHE

7.1 Ilepeuenv komnemenyuii ¢ yKazanuem I3mManos ux opmuposanus é npoyecce 0cgoe-
HUA 00pA306amMeNbHOL RPOZPAMMBL

DopmupyeMble KOMIETEHIIUN Bun u hopma koHTpOIIS
IIpoMe:KyTOYHBII KOHTPOJIb: YCTHBIN
OIIPOC HAa DK3aMEHE
Texymmii KOHTPOJIb: OIIPOC, 3aILUTA OT-
YETHBIX MaTEpHUAJIOB 110 JIAOOPATOPHBIM pa-

OIIK-1: cnoco0eH aHAIU3UPOBATH
3a7a4u npodeccHoHAIBHOI 1esiTeIbHOCTH
HA OCHOBe I0JI0’KeHHUI1, 3aKOHOB H MeTO/10B

€CTeCTBEHHBIX HAYK H MAaTeMATHKH;

6oTam
OIIK-2: cnioco6en ¢popmMyJHpoOBaTh IIpoMe:KyTOYHBIN KOHTPOJIb: YCTHBIN
321244 NPo(heccHOHAIBLHOM 1esITeJIbHOCTH OIIPOC Ha DK3aMEHE

HA OCHOBeE 3HAHUI NPOPUIbHBIX pa3/ie/ioB Texkyumuii KOHTPOJIb: ONPOC, 3aIIUTA OT-
MATEMATHYeCKUX H eCTeCTBEHHOHAYYHBIX | UYETHBIX MaTepHaJIOB I10 Ja0OpaTOPHBIM pa-
AUCHHUILIMH (MOayJiei). ootam

7.2 Onucanue nokazameneil u Kpumepues OUEHUEGAHUA KOMNEMEHY ULl HA PA3IUYHbBIX
IMANAx ux Qopmuposanus, OnUCAHUe WKaN OYeHUBAHUA
Kpurepun oneHuBaHNs YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Tpo-

MeKyTOYHBII KOHTPOIb ¢opmupoBanus komnerenuuii OIK-1, OIK-2):

omauyHO: — JAAH TIOJIHBINA, Pa3BEPHYTHIM OTBET Ha MOCTaBJIEHHBIN BOIIPOC, IIOKA3aHA CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUM 00 00BEKTE, TOKa3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKEHUS
TEMBbI; B OTBETE INPOCIEKHUBACTCS YETKasi CTPYKTYypa, JIOTUYECKasi MOCJIeI0BaTEIbHOCTh, OTpa-
JKaroIasi CyHIIHOCTh PAacKpbIBa€MbIX MOHATUH, TeOpHuil, sBieHHH. 3HaHUE 00 OO0BEKTE JIEeMOH-
CTpHUpYETCsl Ha (OHE TOHUMAHUS €T0 B CUCTEME JJAHHOW HAYKH U MEXKIUCIUTTHHAPHBIX CBSI3EH.
OTBeT M3JI05KEH JIUTEPATYPHBIM S3bIKOM B TEPMHUHAX HAyKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HAa YTOUHAIOIIUC BOIIPOCHI;

Xopowio: — IaH TOJHBIN, Pa3BEPHYTHIA OTBET HA MTOCTABIIEHHBIM BONPOC, TIOKA3aHO yMe-
HUC BBIACIUTH CYIMICCTBCHHBIC U HCCYHICCTBCHHBIC IMPU3HAKH, TPUYNHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpHUpOBaH, JOTUYEH, N3JIOKEH B TEPMHMHAX Hayku. OJHAKO JONYLICHBI He-
3HAYUTENIbHbIE OIMOKM WJIM HEI0YEThl, UCIIPaBIEHHbIE OaKalaBpOM C MOMOIIBIO «HABOJSIINX)»
BOIIPOCOB;

yooenemeopumenbHo: — J1aH HETOJIHbIA OTBET, JIOTUKA U MOCJIEI0BATENbHOCTh U3JI0kKe-
HUS UIMEIOT CYIIeCTBEHHbIE HapylieHus. JlonmyIieHbl rpyOble OMMOKY Py ONpeaeIeHUH CYIITHO-
CTH pacKpbIBA€MbIX MOHITHUM, TEOPHil, SBIEHUH, BCIEACTBUE HEMOHUMAaHUs OaKalaBpoOM UX CY-
IIECTBEHHBIX U HECYILIECTBEHHBIX NPU3HAKOB U CBA3EH. B 0TBETE OTCYTCTBYIOT BBIBOJBL. ¥YMe-
HUE PAcKpPbITh KOHKPETHBIE MPOSBIIEHUS 0000IIEHHBIX 3HAaHUI He moka3aHo. PeueBoe odopmiie-
HUE TpeOyeT MONpaBOK, KOPPEKIUH;

HeyooenemeopumenbHo: — OakanaBp JEMOHCTPUPYET HE3HAHHUE TEOPETHUYECKHX OCHOB
IIpeIMeTa, HE YMEET JeJlaTh apIryMEHTUPOBAHHBIE BBIBOJBI M IPUBOJUTDH MPUMEPHI, TOKA3BIBAET
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ciaboe BiaJIcHUE MOHOJOTMYECKON PEUblO, HE BJIAZIEET TEPMUHOJIOTHUEN, ITPOSBIISIET OTCYTCTBUE
JIOTUYHOCTH U TOCJIEA0BATEIbHOCTH U3JI0KEHUS, eJIaeT OLIMOKH, KOTOpble HE MOXET HcIpa-
BUTb, 1aXKE MPU KOPPEKLIUHU IIPENIOAABATEIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATUH.

Kpurtepun ounennBaHusi onpoca mo teme JadopaTopHoOil padoThbl (TEKylIUil KOH-
TpoJb popmupoBanne komnerenuuii OIK-1, OIK-2):

OMIUYHO: ONPOC MPOMIEH C MEPBOT0 pasa; JaH IOJIHBIN, pa3BEpHYThIH OTBET Ha BCE 3a-
JaBacMble IMPErNoaBaTesieM BOIPOCH, NMOKAa3aHO 3HAHWE W MOHMMaHue TeMbl. OOydaromuics
IMPpaBUJIbBHO OTBCTUJI Ha BCC BOIIPOCHI IMPU CAAYC KOJIJIOKBHUYMA, 3HACT U IMOHUMACT XO/ BBIIIOJI-
HEHUS MpecTosAulei 1abopaTtopHoit pabOTHI.

Xopowio: ONpOC MPOKUJEH CO BTOPOM NOMBITKU; J1aH IOJHBIA OTBET HA BCE 3a/1aBacMble
IpernojaBaTesieM BOINPOCH], MOKa3aHO 3HAHUE M MOHMMaHue Tembl. OOydaromumiics mpu caade
KOJUJIOKBUYMa IMPaBUJIBHO OTBETUJI HAa BCE BOIPOCH! KOJUIOKBHYMa C MOMOLUIbIO IIperoaaBaress,
3HAeT ¥ MOHUMAET XOJ1 BBIMOJIHEHHSI MPEACTOSIICH J1a00paTopHOil paboTHI.

yooeremeopumenvbro: ONpoc MPONAEH C TPEThEH MOIBITKH; JaHbl OTBETHI HA MOJIOBUHY
3aJjJaBaeMBbIX IIPErnojaBaTesIeM BOIIPOCOB, TOKa3aHO 3HAHUE OCHOBHBIX MOHSATHI TeMbl, BHIHECEH-
HOHM Ha KOJUIOKBUYM. B OTBeTE€ CTYyIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITh KOHKDPET-
HBIE MPOSIBICHUsS] 000OIICHHBIX 3HAHUN He nmoka3aHo OOyuaroluiics Mpu caade KOJUIOKBHyMa
NPaBUIBHO OTBETHJI Ha OOJIBIIYIO YacTh 3a/1aBa€MbIX BOIPOCOB, OJHAKO, peueBoe opopMIIeHHE
TpeOyeT MOMpaBOK, KOPPEKIIUHU; CTYJEHT 3HAET XOJ] BBIMOIHEHUS MPEACTOSIICH TabopaTopHOH
paboThL.

Hey0o081emseopumeibHo — 00y4alOIIUNCs He 3HaeT OCHOB TEMBI, HE CIIOCOOEH JenaTh ap-
TYMEHTHPOBAaHHBIC BBIBOJBI U MPHUBOAUTH MPUMEPHI, TIOKa3bIBaeT caadoe BIIaJCHUE MOHOJIOTH-
YeCKOW peublo, He BIa/eeT TEPMUHOJIOTUEH, POSBISET OTCYTCTBUE JIOTUYHOCTU U TOCTIEI0BA-
TEJILHOCTU M3JIOKEHUS, JIENIAeT OMMOKHU, KOTOPBIE HE MOYKET MCIPABUTH, AK€ MPU KOPPEKIIHU
mpenojaBaTesieM, OTKa3bIBAeTCsl OTBeYaTh Ha BOMPOChl. OOydaromuiicss He CMOT OTBETHThH JaKe
Ha MOJIOBUHY 33JlaHHBIX EMY BOIIPOCOB, HE 3HAET X0/1a IPOBEJCHUS MPEACTOsAIeH 1a00paTOpHOI
paboTHI.

Kpurtepun oneHuBaHus BBINOJHEHUs JJA00PaTOPHBIX PadoT M 3aIIMTHI 0TYeTa (Te-
KyIuii KOHTpob popmupoBanune komnerenuuii OIK-1, OIIK-2):

omauyno: paboTa BBINOJIHEHA B CPOK; OPOPMIIEHHE U COZepkKaTellbHas YacTh OT4eTa 00-
pas1oBble; paboTa BBHIIOJHEHA CaMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IIEHMS, 3a-
KJIFOUEHUS U BbIBOJBL. OOydaromuiics NpaBUIbHO OTBETUJI HA BCE BOIPOCHI MIPH 3alIUTE OTYET-
HBIM MaTEpUaJIOB.

Xopowio: paboTa BBINOJIHEHA B CPOK; B OPOPMIIEHHH OTYETA U €ro COJepKaTeIbHON Ya-
CTH HET TpYObIX OIIMOOK; paboTa BBINOJHEHA CAaMOCTOSATENIbHO; NMPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKITI0YeHHs] U BhIBOABL. OOydaromuiics Mpu 3aliuTe OTYETHBIM MaTepHalioB Mpa-
BUJIHO OTBETHJI Ha BCE BOIIPOCHI C TOMOUIBIO IIPETIOAABATEIS.

yooenremeopumenvro: paboTa BBIIIOJIHEHA ¢ HapylleHueM rpaduka; B opopMIEHUH, CO-
JiepKaTeNbHOM YacTH OTYeTa €CTh HeI0CTaTKH; paboTa BBHIOJHEHA CAMOCTOSTENBHO, MPHCYT-
CTBYIOT coOCTBeHHbIe 00001eHus. OOydaromuiics Mpyu 3aluTe OTYETHBIM MaTEepPHaiOB OTBETHII
HE Ha BCE BOIIPOCHI.

Heyoosremeopumenvro. opopmieHrue padOThl HE COOTBETCTBYET TPeOOBAHUSIM; OTCYT-
CTBYIOT WJIM CZeNIaHbl HeTpaBUJIbHBIE BBIBOJIBI M 00001eHus. OOyyaromuiicss He CMOT 3alIUTUTh
OTYETHBIE MaTepUabl U MOSCHUTH MPECTABICHHbIE TaHHBIE.
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7.3

N

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

Tunoevle KOHMPObHBIE 3A0AHUA WU UHBLE MAMEPUAIIbL, HEOOX00UMbBLE 01 OYEHKU
3HAHUIL, YMEHUIl, HABbIKO8 U (U/I) ONbIMA OeAmeTbHOCHU, XAPAKMEPUIYIOULUX IMaAnbl
dopmuposanus komnemenyuii 8 npoyecce 0C60eHUA 00PA308aMENLHOI NPOZPAMMDBL

Bonpocskl k 3x3aMeHy (IPOMEKYTOUHBINH KOHTPOJIb)

ATOMHO-MOJIEKYJIIPHOE y4€HHE. XMMHUYECKHE 3JIEMEHThI U MPOCThIE BELIECTBA. 3aKOH
ABOrazipo u 3aKOH 3KBHUBAJICHTOB.
CocraBHbI€ 4acTH aTOMa, UX 3apsA] U Macca. Y paBHeHue [ lnanka.
JIBoiicTBeHHasi mpupoja cBera. KopmycKyJaspHO-BOJHOBOW Iyaiu3M. YpaBHEHHUE Je-
Bpoitna. [lonstue o xBaHToBOM MexaHuke. YpasHeHue lllpeaunrepa. ColicTBa BOJIHO-
Boi (hyHkumuu. COOTHOIICHHE HeolpeaesieHHocTel [ eitzendepra.
KBanToBO-MexaHn4Yeckoe 0ObsICHEHUE CTpoeHHe atoMa. KBaHTOBbIEC 4mcia, ux Qusmnye-
CKkuii cmbIci. AToMmHble opOuTanu. OnHosnekTponnbie aTombl. [Ipuniun [laynu, npaBu-
10 Xynzaa. [locnenoBaresbHOCTh YHEPreTUYECKUX YPOBHEH B MHOTOXJIEKTPOHHBIX aTO-
Max.
CoBpemennsie GopmynupoBkr Ilepuogmueckoro 3akona. CTpyKTypa MEpHOIHMYECKON
cuctembl. I3MeHeHue CBOMCTB 3JI€MEHTOB B MEPHOJUYECKON CUCTeME (BepTHKaIbHAs U
TOpPU30HTANIbHAS IEPUOAUYHOCTD).
[lepnonnueckas cucrema u ee CBs3b €O cTpoeHreM atomoB. [IpaBuno Kieukosckoro. S-,
p-, d-, u f- ameMeHTHI.
Pannycel aTOMOB U MX U3MEHEHHE B NIEPUOJIAX U noArpynnax. MIoHHbIE paanyChl U 3aBH-
CUMOCTb HX OT JJIEKTPOHHOI'O CTPOEHUS M CTEIEHU OKHUCIIECHMS. V3MEeHeHue KUCIOTHO-
OCHOBHBIX CBOMCTB COEAMHEHUH 10 NEPUOAAM U TPYIIIIAM.
HcTopus pa3BuTHUS 3JIEKTPOHHBIX NPEACTABIECHUN 0 XUMHUecKoH cBs3H (Teopust Koccens
u JIptouca). loHHast 1 KOBaJICHTHAs! CBSI3U.
HamnpaBieHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOU CBs3U. [lonspHas KOBaJIEHTHAsI CBS3b.
IHonspusyemocTs.
HonHas cBsA3b Kak KpallHUM cilydail MOJIIPHOM KOBAJIEHTOM CBsi3M. HeHampaBieHHOCTh U
HEHaCBI[AEMOCTh NOHHOM CBSI3H.
KpuBas norennuanbHoil sHEpruu MosieKkysl. OCHOBHBIE IOJIOKEHUSI METO/1a BaJIEHTHBIX
CBA3EeH. BaJ€eHTHOCTh ATOMOB JIEMEHTOB C IMO3ULUN METO/1a BAJICHTHBIX CBSI3EH.
Teopust ruGpuauzanuu. 3amnosHeHHe TMOPUIHBIX OpOUTANeH HENmoJeNeHHBIMU Hapamu
JJIEKTPOHOB.
OO0pa3oBaHue KpaTHBIX CBSI3€H G- U T — CBSI3U, UX 0COOEHHOCTH. OOBSCHEHHE CTPOEHHE
moutekynn Ny u CoHg; CH4, NH3, H2O.
XapaKTEepUCTUKHA XUMHUYECKOH CBSI3U: JUIMHA U SHEPTHUsl, BaJICHTHBIN YT OJI.
JloHOpHO-ak1enTOpHAas CBA3b. BomopoaHas cBs3b.
XKunkoe cocrossHue. BausiHre BOJOPOIHON CBS3U HA CBOMCTBA KUJKOCTH.
PazbaBneHHbIe pacTBOPHI HEINEKTPOIUTOB. OCMOTHYECKOE JaBiieHne. Y paBHeHHE BaHT-
Tododa.
JlaBneHue HaCBIIIEHHOIO Iapa HaJ pacTBOpoM. 3akoH Payns. TemmnepaTypbl KUAIIEHHS U
Kpuctau3anuu. Kpruockonus u 30yInoCKOIHsL.
Teopus snexTponuTryeckor aucconnanuu Appenuyca. Poins pactBopurens B mpouecce
pacnaza 3JIEeKTpOJIMTa Ha HOHBL. JlM3JeKTpUuecKas NMPOHHULIAEMOCTb M MOHU3HUPYIOIIAs
CIIOCOOHOCTH PacTBOPUTEIIS.
Cnalble ¥ CHIIbHBIE ANIEKTPONUTHL. CTeNeHb NUCCOIUAINU U €€ CBA3b ¢ M30TOHUYECKHM
KO3 HULIUEHTOM.
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21.

22.

23.

24,
25.

26.
27.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

3aKoH JeicTBUs Macc M pacTBopbl. KoHCcTaHTa Aucconuanyy caadbix JIeKTPOIUTOB. 3a-
KOH pa306asnenust OcTBanpaa. BinusHue oJHOMMEHHOrO MOHA HA AMCCOLMALMIO cIaboro
anekTposnta. CTyneHvaras JUCCOLUaLU.
CocrosHHE 31eKTpOIUTOB B pacTBope. MoHBI M HeauccouuupoBaHHbIE MOJEKyIbl. Ko-
s ¢unment akTuBHOCTU. [ToHsATHE 00 HOHHOM cHJie pacTBOpa.
Honnble peakuuu. YcaoBHs CMEIIEHHAs HOHHOTO paBHOBecHs. [IponsBenenne pactBopu-
MOCTH.
ONEKTPOIUTHYECKAS AUCCOLMALUA MOJIEKYJI BOAbL. FIoHHOE TpOn3BENEHNE BOMBI.
Bonoponnsrii mokazarens. CriocoOs! onpenenenust pH. KucnoTHo-ocHOBHBIE HHIIMKATO-
PBL.
I'mpponus. Crenenp ruaposnsa, €€ 3aBUCUMOCTb OT KOHILIEHTpaluu, Temneparypsl. Kon-
CTaHTa I'MAPOJIN3a.
Paznuunsle ciydan ruzgponusa. [lpumepst.
CoBpeMeHHBIE TEOPUH KUCIIOT U OCHOBAaHUM.
Baxneiimne  OKMCIMTENIM M BOCCTAHOBUTENW.  V3MEHEHME  OKMCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB 3JIEMEHTOB B IIEPUOJAX U NOArPYIIIAX.
CocraBiieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Kinaccuduxanus
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI. BbluncieHne XMMHUECKUX SKBUBAJIEHTOB
OKHUCJIUTENS] U BOCCTAHOBUTEJISL.
BnusiHue temneparypbl, KOHIEHTPALUU PEAreHTOB, UX MPUPOJBI, CPEABI U IPYIUX YCIIO-
BHUI Ha NPOTEKAHHE OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX MPOLECCOB. YpaBHeHUs HepH-
cra. Mcnosnb3oBanue TaOiIMIl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIMAJIOB Ul pe-
LIEHMSI BOIIPOCA O BOBMOKHOCTHU MPOTEKAHUS PEAKIIHU.
TepMonnHaMuyeckas cucreMa. 3aKOH COXpaHEHMs DHEPrUM. BHyTpeHHsAs 3Heprus u dH-
TalbIUs. DK30- U SHAOTEPMUUYECKUE peaKIMU. TepMOXUMHUUYECKNE YPABHEHUS.
3axoH ['ecca u cnenctBus us Hero. [Ipumepsr.
OHranenus oopazoBaHusi. CTaHIapTHBIE COCTOSHMS BemiecTB. CTaHmapTHAs SHTAIBIUS
00pa3oBaHMs U CTOPAHMUSL.
Maxkpo- u mukpococrosinusa. BepostHocTh cocTosHus. Ilonstue 06 sHrponuu. Cran-
napTHas SHTponus. VI3MeHeHne SHTPONUH B pa3INYHbIX IIPOLECcCax.
[Tonsitue 00 »Heprum I'mbOca, ee M3MEHEHHH KaK MEpPbl PEaKIMOHHOW CIOCOOHOCTH.
Kpurepnii comonpon3BoIbHOCTH IPOLIECCOB B CUCTEMAX.
OOpatumMble U HeoOpaTHMBbIEe IpoLECChl. ['OMOT€HHbIE U T'eTepPOreHHbIE PaBHOBECHS.
KoHcTanTa paBHOBECHSI B TOMOT'€HHBIX U T€TEPOTE€HHBIX CUCTEMAX.
KoHncranTa paBHOBecus. CBsI3b KOHCTAHTBl PaBHOBECHS CO CTAHJIAPTHBIM M3MEHEHUEM
sHepruu ['nboca.
[Tpunuun Jle-Ulatense. Bausinue temnepaTypsl, JaBlIeHHUsS W KOHLIEHTPALMM PEarcHTOB
Ha paBHOBECHE.
DOneMeHTapHbIe U HedneMeHTapHble peakuuu. Knaccudukanusa peakiuii. CkopocTs pe-
aKUM{ B TOMOTE€HHBIX M T€TEePOT€HHBIX CUCTEMaX.
@DaxTopHl, BAUAIOIIME HA CKOPOCTh peaklnu. 3aKoH JeicTBus Macc. KoHcTraHTa cKkopo-
CTH.
MounekynsipHOCTb U OPANOK peakinu. Ilopsaaok HealeMEHTapHBIX pPEaKLIHM.
3aBUCHUMOCTh CKOPOCTH peakuuu OT TeMmeparypbl. [IoHsTHE 00 aKTUBHOM KOMILIEKCE.
OHeprus U SHTPONHUS aKTUBALIUH.
O6mue cBoiicTBa pacTBOPOB. PacTBOpBI Kak MHOTOKOMITOHEHTHbIE cucTeMbl. Kiaccugu-
Kalus ABYXKOMIIOHEHTHBIX pacTBOpoB. [Iporecchl, conpoBoxkatomue o0pa3oBaHue pac-
TBOpOB. ConbBaranus.
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45. Pa3nuuHble BUJbI BBIPAKEHUSI KOHLIEHTPALIMK PACTBOPOB U UX B3aUMHbBIC MIEPECUETHI.

46. 3aKOHOMEPHOCTH PAaCTBOPUMOCTH Ta30B B KHUAKOCTAX. 3akoH ['eHpu. Brnusinue Ha pac-
TBOPUMOCTb IPUPO/IbI BELUIECTB, TEMIIEPATYPHI, JaBICHHS. 3aKOH pacIpeIeIICHNUS.

47. HoMeHkaTypa U OCHOBHBIE THUIIBI KOMIUIEKCHBIX coenuHeHuil. Knaccudukanus kom-
MJIEKCOB IO BUY KOOPAMHUPYEMBIX JTUTaHIOB.

48. DNeKTPOXUMUYECKUN PsJl HaNpsDKEHUH MeTauioB. | ampBanmueckue snemeHThl. DJIC
raJIbBAHUYECKOT'0 3JIEMEHTA.

49. DeKTpoIHn3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN TIponiecc. 3akonbl Papanes. [1pak-
TUYECKOE 3HAUEHUE IIEKTPOIIN3A.

50. DnexTponu3 paciaBoB U BOJAHBIX PACTBOPOB 3JIEKTPOIUTOB.

51. Koppo3sust MeramioB. MeTosbl 3alMTHl OT KOPPO3HUH.

Buner (oopazey) k 3x3ameHy (IPOMeKYTOYHBI KOHTPOJIb (JOPMUPOBaHNS)

2
1. Kakoe KoIr4ecTBO BEIIeCTBa MOJICKYII Bojopoaa coaepxar 12,04-10 ® aTOMOB BOZI0pOaa?
2.Hanmcate MOJEKYJISIpHOE, TIOJIHOE W COKpAllleHHOE HMOHHOE YPaBHEHUS pPEaKIUH

Fe(OH), + HNO, —
[To noHHOI (hopMe COCTaBUTH MOJIEKYIISIPHOE ypaBHEHHE:
Pb®" +S* — PbS
3. B monexynsipaoit 1 nonHoi opme paccmotpets ruapoian3 NazPOs. Ykaszats cpeny (Kuc-

Jast, HeMTpajibHas MM LIeJI0YHAast) peakLnu.
4. VIOHHO-3JIEKTPOHHBIM METOAOM OIPEIETUTh KOA((PUIMEHTH B yPAaBHEHUN PEaKIUH:

Al + H,0 + NaOH —[AI(OH), " +H,+ ...

5. Vkaxure, uameHenueM kakux mnapamerpoB (T, P, C) MOXHO cMecTUTh XUMHUYECKOE paB-
HOBECHE C LENbIO YBEIIMYCHUS BBIXOJ1a MIPOJTYKTOB peakuuu:
H,S., + 1, <>S, +2HI;AH)0

6. Bomoponnslii anextpon cpaBHeHus. CTaHIAPTHBIN ANIEKTPOIHBIN MOTEHIMAN. Y paBHEHUE
HepHcra.

7. Kakoit 00b€éM (M) pacTBOpa THAPOKCHAA Kalus ¢ MOJIIPHOM KoHIeHTpauueid 0,2 Momb/n
Tpebyercs nnst Herpamuzammu 100 M1 pacTBopa CepHOM KUCIOTHI ¢ MOJISIPHOW KOHIIEH-
Tpanueii 0,1 mons/n?

Bomnpocel Kk onpocy mo TeMam JaGopaTopHbIX padoT (npumepst) (TEKYIUA KOHTPOJIb)
Pazgen 1. rema 1.1.-1.2. JTaGoparopHas padota Nel
«Ornpenenenue 3KBUBaJICHTHON MacChl HEM3BECTHOIO METaJJIa
1.®opMynupoBKa 3aKOHA COXpPAHEHMs] MAacChl U SHEPTUH, €ro MaTeMaTUYECKOE BbIpaxe-
HUE.
2.@opMyIMpOBKA 3aKOHA COXPAHEHHUS MAacCChI.
3.®@opMynupoBKa 3aKOHa IIOCTOSHCTBA COCTABA.
4.®opmMyIUpPOBKA 3aKOHA KPAaTHBIX OTHOILIECHUI.
5.®@opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BBIPAXKECHHE.
6.0mnpeneneHre NOHATHI: MOJIb BEIIECTBA, OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca, MOJIsp-
Has macca.
7.0mnpeneneHye MOHATUI: SKBUBAJIEHT 3JIEMEHTA, MOJISIpHAs Macca SKBUBaJIEHTa, (hopMylia
JUIsl pacueTa MOJISIPHOM MacChl SKBUBAJIEHTA JIEMEHTA.
8.0mnpenenenre NOHITHIA: SKBUBAJIICHT BEIIECTBA, MOJIIPHBIA 00bEM 3KBHBAJICHTA rasa.

20



9.®opMynbl UIsl pacueTa MOJIIPHOW Macchl SKBHUBAJIEHTAa OCHOBHBIX (UEThIpEX) KJIACCOB

HEOPraHUYECKUX COCAMHEHUH.

10.®@opmynupoBKa 3aKkoHa ABOTaJpo, CMbICI U BEJIMYMHA YKciaa ABOraapo.

11.®@opmynupoBKa IBYX CIEICTBUHN M3 3aKOHA ABOTajIpo.

12.00beM, 3aHUMAaEMBblii JIOOBIM Ta3oM IMPH HOPMAbHBIX YCIOBHX (H.y.). IIpuBectn

3HAYEHUS JIaBJICHUA U TemnepaTypsl mipu H.y. B cuctemax CU u CI'CE.

13.MaremaTudeckoe BBIPAKECHHE OOBCIMHEHHOTO Ta30BOro 3akoHa (ypaBHeHus Kiia-

nerlpoHa).

14.Maremarudeckas 3anuch ypaBHeHUsI MenneneeBa — Kianeiipona.

15.1lonsTHE MapUHAIBHOTO JABJICHMS Ta3a. 3aKOH MapiaibHbIX JdaBjieHu [lanbToHa.

16. BemecTBo coctout u3 menu u cepol. M3 0,667 r atoro BemiectBa nomaydeHo 0,556 r ok-

cuaa meau(1l). Beruncnure MaccoByro 107110 MEIU B BEIIECTBE U HailauTe ero Gopmyiy.
Paznea 1. rema: 1.3. JIaboparopnas padota No2

«OCHOBHBIE KJIACChl HEOPTAHHUUECKUX COSAUHEHM. XUMUs reMeHToB. CBOMCTBA BaXkK-
HEWUIINX COCTUHEHUI»

o 101
1 .ITousgtue xuMmuueckuii demMenT. YTo 03HAYaeT 3aIich 44 Ru?

2.Ilepeuncante CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX I1IEJIOYHBIC ATIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMbBIX IaJION€HAMH.

4.IlepeurcauTe CUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX IEIOUHO-3E€MEIbHBIMHU.

5.Kakue snemeHThl Ha3biBalOT HeMeTaulaMu. [IpuBenuTe Bce uckioueHus U3 chopmynu-
POBAHHOTO TIPaBUJIA.

6.Kakue sneMeHTh Ha3bIBAIOT MeTayIaMu. [IpuBennTe Bce UCKITIOUYEHUsS U3 CHOPMYITHPO-
BaHHOTO MpaBuJa.

7. daiite onpeneneHne OkcuaoB. KakoBa cTereHb OKHUCICHHS OOpPa3yIOMIero OKCHJI dJje-
MEHTa B HWKEe MpHUBeaeHHBIX okcumax: Cr,07, TiO,, H,O,, KO,? Ha3oBute 3T OKCHIBI,
npuBennTe X rpaduyeckue GopMyIbl.

8.JlaiiTe ompeneneHus] OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX M HECOIe00pa3yroIuX OKCH-
noB. [IpuBenure mo aBa mpUMeEpa KaKJIOTO THMAa OKCHIOB. [IpuBeaute ux rpaduueckue
(bopMyIbI.

9.MaiiTe onpeneneHre OCHOBAHUN ¢ TOUKH 3PEHMSI TEOPUH IEKTPOIUTUUECKOMN AUCCOoIHa-
uuu. YTo Ha3bIBaeTCsl KUCIOTHOCThIO OCHOBaHMM? Kakne oCHOBaHUWS Ha3bIBAlOTCA ILIEIO-
yamu?

10.daitTe onpenesnieHHE KUCIOT C TOYKU 3PEHUS TEOPUU AJIEKTPOJUTUUYECKOM AHCCOLHa-
1uu. YTo Ha3bIBaeTCsl OCHOBHOCTBIO KMCNIOT? [IpuBennTe no ogHOMY IpUMeEpy KUCIOPOI-
coJlepKalx U OeCKHCIOPOIHBIX KHUCIOT, HalTe MX CUCTEMATHMYECKOEe U TPATUIIMOHHOE
Ha3BaHUA.

11.daitTe onpeneneHrue CpeTHUX COJIEH C TOUKHU 3PEHUS] TEOPUH 3IEKTPOJIUTUUYECKON HC-
conuanuu. YeMm OTIMYarOTCs OT HUX KUCIbIE U OCHOBHBIE coyn? [IpuBenure mo nsa npu-
Mepa KHCIBIX U OCHOBHBIX COJIel, Ha30BUTe uX. [IpuBenute ux rpadpuyeckue GopMyIbl.
12./laiiTi onpeAeneHue IBOMHBIX U CMEIIAHHBIX coJiel. [TpuBenuTe mo nBa mpumMepa Kax-
JIOTO THIIA ATHX COJiel u HazoBUTe uX. [IpuBenute nx rpadpudeckue GopMybL.

13.Maitte ompenenenue MoHATHS Tpaduueckoil dopmynsl coeauHenus. [IpuBenurte rpa-
¢uueckue Gpopmyinsl coenunenuit: VOSO,, CrOHSO3, HBrO,, CaHPO,. K kakum kiaccam
OTHOCSITCSI 9TH COSMHEHUS, JaTe UX TPaJAUIIMOHHBIEC HA3BaHUSI.

14.TaitiTe onpezneneHne MOHATUSI CTETIEHb OKHCIIEHMS 3JIEMEHTa B coelnHeHuHu. Paccum-
TaiiTe CTENeHH OKUCIEHHS dIeMeHToB B coequnenusx K,Cr,07, HsPOs, SiOs”, Cry(S0y)s,
JaiiTe UX TPaJUIMOHHbIE HA3BaHUS.
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15.Metadochopras u oprodhochopHasi KUCIOTEI — HA YTO yKA3bIBAIOT HCIIOJIb30BAHHBIC
npuctaBku? [IpuBenure rpaduueckre GopMyIibl 3TUX KUCIOT.

16.IIpuBenute 0ObIuHBIE M rpadudeckue (GOPMYIBl XJIOPCOACPKAIUX KHUCIOT, COOTBET-
CTBYIOIIUX CJICYIOIIMM CTENEHAM OKHUcieHus xjiopa: -1, +1, +3, +5, +7. [IpuBegure Tpa-
JTUIIMOHHBIE HA3BaHUS ATHUX KHUCIOT. Ha YTO yKa3bIBAaIOT HMCIIOJIB30BAaHHBIC B HA3BAHUSX
OKOHYaHUSs?

17. CocraBbTe MOJIEKYISIPHbIE M HWOHHBIE YPAaBHEHHs pEakUuil, C MOMOIIBI0 KOTOPBIX
MO>KHO OCYIIECTBUTH CIIEYIOIINE IPEBPAIICHUS:
S—-S0,—-S03—-H,S0,—~CrOHSO,—~>Na,SO,—~>NaHSO,

18, Ha3oBuTe KOMIUIEKCHBIE COSAMHEHUS. YKAKHUTE 3apsi/i KOMIUIEKCHOTO WOHA, CTEIIEHb
OKHUCJICHHUS M KOOPJMHALIMOHHOE YMCJIO MOHA-KOMIUIEKCOOOpa3oBaTelisd, a TakXkKe JCHTaT-
HOCTb JIMTAH/IOB.

Nas[Ag(S203):]; [Co(NH3)e]Cly; [Be(OH)2(H20).]
19.3anummTe ypaBHEHHE PEaKIUU B MOJICKYJIsipHOM U noHHOM Bujie: Cry(SOy); + BaCl,—

Pazgen 2. rema: 2.1. JTaboparopHnas padora Ne3
«CTpoeHue aToMa ¥ epHOINYecKasi CHCTeMa XUMU4eckux iemeHToB J[.1.MeHneneeBay

1.Mogens bopa crpoenust atroma. [locrosinnas Punbepra, ee unciieHHOe 3HaueHHeE.
2.IlonsiTe opoUTAIb.
3.®u3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIaBHBIM KBAHTOBBIM YHCJIOM.
4.®Du3znueckuil CMbICI ¥ 3HAYEHUS, IPUHUMAaEMble OpOUTAIbHBIM KBAHTOBBIM YHCIIOM.
5.Bun snexTpoHHBIX 0051akoB (OpOuTaneii) 1 COOTBETCTBHE MEXIY YHCICHHBIMU U OYK-
BEHHBIMHM 0003HAYEHUSAMHU OPOUTATIBLHOIO KBAHTOBOT'O YKCIA.
6.Pu3NYECKUI CMBICT M 3HAYEHHUS], IPUHUMAEMbIE MATHUTHBIM KBAaHTOBBIM 4HCIOM. CBS3b
ITUX 3HAYCHHI M YHca S-, P-, d- u f-opOuraneii.
7.®PU3AYECKUI CMBICI U 3HAUEHUS, IPUHUMAEMbIE CIUHOBBIM KBAHTOBBIM YHCIIOM.
8.YciioBHas 3aluCh SHEPIETUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.
9.®opMynupoBKa U PU3MUECKUI CMBICI IPUHLIMIIA MUHUMYMa SHEPTUH.
10.®@opmynupoBka u ¢puznyeckuil cmbica npuHuna [laymnu.
11.DopmynrpoBka U (HU3NIECKUI CMBICI IpaBUiIa XyHJa.
12.®@opmynupoBka npasuia Kieukosckoro.
13.YUto Ha3bIBaeTCs 3JEKTPOHHOM KoHpUrypauuei aroma? IIpuBeaure noaHyro 371eKTPOH-
HYI0 KOH(PUTypaluio aToMa JIEMEHTa C 3apsioM siipa S1.
14.PaccunraiiTe MakCUMaJIbHOE YHMCIIO JIEKTPOHOB, KOTOPbIE MOTYT HaXOAMThCA Ha 3P U
5f opOuransx.
15.ITpuBenute coBpemeHHyto popmynupoBky [lepnoanueckoro 3akona J{.1.Menneneena.
16.0npenenenue u Gpusnyeckuii CMbICI MOHATHNA: 3¢ PEKTUBHBIN 3aps Aapa, MOCTOSIHHAS
SKpaHUPOBAHUSI.
17.1lonarua paguyca aroma U MoHa. Kak M3MeHsEeTCs paguyc 4acTHULBI IIPH MEPEXOJE:
aTOM — €ro MOJOXHUTEJIbHO 3apsHKEHHBI HMOH, aTOM — €ro OTPULATENIbHO 3apsKEHHBIN
WOH?
18.Kak 1 moueMy U3MEHSIOTCS paInyChl aTOMOB IIPH NEPEMEILIEHUH BJOJIb MIEPUOJA CIEBA
HaNpaBo U MpH MEePeMEIeHUN CBEpXY BHHU3 BJIOJIb TJIABHBIX U MOOOYHBIX HOATPYII?
19.0npenenenne MOHATHS SHEPrUsi MOHU3ALNH, CIUHUIBI €€ U3MEPEHUS M XapaKTep ee
M3MEHEHUs B IEPUOAAX U IpyIIax.
20. Ompenenenue MOHSATHS YHEPTHUS CPOACTBA K DIICKTPOHY, SIUHUIIBI €€ U3MEPEHUS U Xa-
paKkTep €€ U3MEHEHUs B IEPUO/AX U IPpyIIax.
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21.J1onsTHE ¥ (PU3UYECKUN CMBICT JEKTPOOTPULIATEIFHOCTH 3JEMEHTOB 10 MaJuluKeny.
Enununp! ee n3MepeHus U xapakTep U3MEHEHUs B IEPUOAAX U IpyIax.
22.0THOCUTENbHBIE 3JIEKTPOOTPULIATENBHOCTH 1O [T0oMMHIY: KaK OLlEHUBAIOTCA U 3aKOHO-
MEpPHOCTH U3MEHEHUS MX 3HauYeHHUH B Iepuoiax U rpymmax.

23. Hanummre 35eKTpoHHbIe (pOpMYIBI IPUBEIEHHBIX HIDKE MOHOB. K ceMelCTBY Kakux
3JIEMEHTOB OTHOCATCS aTOMBI 9TUX UOHOB? Sn2+, Mn2+, Cu2+, Cr3+, s%,

Pa3znen 3. BBenenue B TEOpHIO XMMUYECKUX MPOLIECCOB
(Tema: 3.1. DHepreTrka XMMUYECKUX MPOLIECCOB.)

1.OnpeneneHue NOHATHS TETUIOBOK A (PEKT peakIuu.
2.IlepBblii 3aKOH (Hayano0) TEPMOAMHAMHUKHU, €70 MAaTEMaTHUYECKOE BBIPAXKEHHUE U 3aIMCh
JUI N300apHBIX IPOLIECCOB.
3.0npenenenrne M30TEPMUIECKHUX, U30XOPHBIX M M300apHBIX mporeccoB. Moaudukanuu
3allMCH MAaTEeMaTU4YECKOT0 BbIpaXXKEHU |-ro Hauaia TepMOJUHAMUKU B 3TUX TPEX Clydasx.
4.JlaiiTe ompeereHNne SHTAIBIIAN, YHI0- U SK30TEPMUIECKUX TporieccoB. OOBSICHUTE B3a-
MMOCBsI3b 0003HaUCHU TerIoBoro 3¢ dexkra Q u AH.
5.0npenencHue MOHATHA TEPMOXMMHYECKOE ypaBHeHHe. Kakue yclnoBHsS Ha3bIBalOTCS
CTaHJapTHBIMU?
6.0npeneneHre NMOHATHUS SHTAIBIUU O0pa30BaHMA, CAWHUIBI U3MEpEHHs. 3HAYCHUS HH-
TaJIbIIUI 00pa30BaHUs MPOCTHIX BEILECTB.
7.@opmynupoBKa 3akoHa I'ecca. MaTemaTnyeckoe BeIpaKE€HUE CIIEICTBHS U3 3aKOoHa ['ec-
ca.
8.0Ommcanme MOHATUS SHTPOIIMH CUCTEMBI, €IMHUIIBI H3MEPEHHSL.
9.Marematuueckas (popmyiia s pacueTa U3MEHEHHs SHTPOIUHU B MPOLIECCE PEAKIIMH.
10.Onpenenenre NOHATUS HU300apHO-U30TEPMUYECKOrO IMOTEHIMANA PEAKIUH (SHEPruu
I'n66c¢a). Yto oTpakaet BenuuuHa sHeprun ['m6oca?
11.0mnpenenenne NOHATHS CTaHIApTHOM »Heprun ['mb6ca obpa3oBaHusl, €IUHUIIEI 00pa3o-
BaHMs. 3HAYCHUS CTaHJApTHBIX dHepruil [ m66ca oOpazoBaHMs MPOCTHIX BEIIECTB?
12.Martemarndeckas popmyna Asi pacueTa W3MEHEHHs M300apHO-M30TEPMUIECKOTO I10-
TEHIIMaJa B POIEcCce PeaKLnu.
13.CooTHOIIEHUST MEXy DHTAIBIIUWHBIM M DHTPONUHHBIM (DaKTOpaMH W HalpaBICHHE
NPOTEKAHUS XUMUIECKOH PEaKITHH.
14.ITonstue TepmoauHaMudeckoil gynkiuu. Ilepeuncnure usBectHole Bam tepmoauHa-
MUYECKHE (PYHKIUH.
15.Brruncnute TemnoBoi s ekt peakiuu BoccraHoBneHus 80 r Fe;O3 amoMuHueMm.
16.B0o3MOKHO JI IIPU CTaHAAPTHBIX YCIOBUAX MONydeHHe aHUINHA 1o peakuun NHsq) +

CeHe(r) = CeHsNHy0) + Hory?

3agaHus 3alMTHI OYETHBIX MATEPHAJIOB 10 J1a00paTOPHBIM padoTam (IpuMepbl) (TeKy-
Ui KOHTPOJIb)
®parmeHT K Teme 4.1 «OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIMN

3aganue 1. HMccaenoBanne OKMCIUTENbHBIX CBOMCTB NEPMAHIaHATA KAJHMSA B KHCJIOH
cpene.
Js pactBopa ¢ pH, 3a1aHHBIM BapMaHTOM, PAaCCUUTHIBAIOT 3HAYEHUE HJIEKTPOIHOIO I10-
TEHIIMAJIA CIIEAYIOIENH OKACIUTEIbHO-BOCCTAHOBUTEIBHON CUCTEMBI:
MnO;s +8H" +5¢ = Mn** + 4H,0,
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ecoim konmentpamuss MnOy u Mn®, a Takske TemmepaTypa M JaBjieHHe COOTBETCTBYIOT
CTAH/AAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHUE 3JIEKTPOJHOIO MOTEHIMAIA CO CTaHIAPTHBIM U Jie-
JAI0T BBIBOJ] O BJIMSHUM CPEJbl HA OKUCIIUTENIbHBIE CBOWCTBA IE€PMAHIAHAT-MOHOB.

CrposT rpaduk 3aBUCHMOCTH OKHCIUTEIBHOTO MOTEHIMAA MnO4/Mn?* or pH cpensr.
ITpu xakux pH Bo3MoxHO BoccTaHOBIeHHE HOHOB MNO4” nonamu:

I, Br', CI"? IToka3biBaroT 31 00JacTH Ha rpaduke.

3ananue 2. BoccTaHoB/IeHMe IEPMAHTAaHATA KAJUA B Pa3JIMYHBIX Cpelax.

B Tpu otaenpHbIe MPOOUPKH ¢ pAaCTBOPOM IIepMaHraHaTa Kaiaus J00aBISIOT pa30aBICHHYIO
CEpHYIO KHCIIOTY, TaKOW e 00beM BOJbl U KOHLUEHTPUPOBAHHBIM pacTBOp IIEIOYM. 3aTeM B
KaXIyI0 U3 IPOOHPOK MPUOABISIOT CBEXKEIPUTOTOBIICHHBIN pacTBOp cyibdura Hatpus NaySOs.
Jliist 0OBSICHEHNS HAGTIOAAEMOTO UMEIOT BBHIY, 4TO B KHCIIOH cpeje obpasyiotcs nonsl Mn?*, B
HeltpansHO - MNO,; W B CHJIBHOLIENOYHOW CpeAe - HOHBI MnO42. [Tonw3ysick MOHHO-
3JIEKTPOHHBIM METO/I0M, COCTABIISIOT MIOJHBIC YPABHEHUS PEaKIUii.

Ha ocHoBaHuM BbIYMCIEHHBIX Ul Beex peakuuil 3HaueHuil DJ{C nenaroT BbIBOJ 00 OKHC-
JUTEIbHOHN CIIOCOOHOCTHU MepMaHraHaTa Kajius B KUCJIOH, HeHTpalbHOU U LIETIOYHON cpeax.

3aganue 3. AHaJM3 32/1aHHON OKHCJIUTEIbHO-BOCCTAHOBHUTE/ILHONH pPeaKIuu.

Jlnst 3a1aHHOM Mapbl BelEeCTB (B COOTBETCTBUM C MHAMBUIYaIbHBIM BAPUAHTOM) OIIpeJie-
JSIIOT OKUCIIUTEh U BOCCTAHOBUTEND, paccuuThiBatoT DJ{C 1isl cTaHIapTHBIX YCIOBUM U OLICHU-
BAIOT BO3MO>KHOCTb CaMOIPOM3BOJILHOI'O IIPOTEKAHUS PEaKIMH MEXLy HUMH.

[IpoBoasT nannyo peakuno. OTME4ar0T HaOJII01aeMbI€ SBJICHUS.

[Tonp3ysicb HOHHO-3JIEKTPOHHBIM METO/I0M, COCTABIISIIOT [TOJTHOE YPABHEHUE PEAKIIMH.

3aganue 4. CpaBHeHHe OKHC/JIMTEIbHO-BOCCTAHOBHUTEIbHBIX CBOWCTB BelleCTB.

Jlis 3a1aHHOTO BellecTBa (B COOTBETCTBUM C MHIUBUAYAJIbHBIM BapUaHTOM) ONPEAEISIOT
CTETIEHU OKHCIICHHS aTOMOB M OTMEYAIOT, OKHCIUTEIEM UM BOCCTAHOBUTEIEM MOXKET OBITh 3TO
BEIIIECTBO B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. [Ipy HeoOX0IUMOCTH HUCHOIB3YIOT
3HAUEHUS CTaH/IAPTHBIX AIEKTPOAHBIX TOTEHIIUAJIOB.

W3 npuBeIeHHOTO CNMCKa peaKTUBOB BBIOMPAIOT HE MEHEE JBYX, KOTOPbIE MOTYT B3aHMO-
JIeIICTBOBATH C 3aJJaHHBIM BELIECTBOM.

VYKa3bIBalOT B NMPEANOIAraéMblX peaklUsiX OKUCIUTEIb U BOCCTAHOBUTEIb, PACCUNTHIBAIOT
OC nns cranaapTHbIX ycnoBuid. [IpoBoasT peakuiny, oTMe4yaroT HaOII0AaeMbIe SIBICHHUS.

[Tonb3ysich HOHHO-AJIEKTPOHHBIM METOJOM, COCTABJISIOT MOJHbIE YPABHEHUS PEAKIIHMA.

7.4 Coomeemcmeue wiKaavl OUEeHOK U YPOGHell chopMUPOBAHHBIX KOMREM eHWUIL

VYposenb chopmu-

POBaHHBIX KOMIIE- Ornenka [TosicHenust
TEHIUIN
TeopeTtrueckoe cofiepkaHue Kypca OCBOSHO MOIHOCTHIO, BCE
MIPEIyCMOTPEHHBIE MPOTpaMMOi 00yUeHHUs yaeOHbIC 3aJaHus BbI-
TIOJTHEHBI.
OO0yuaromuiicst IeMOHCTPUPYET CTOCOOHOCTH 00OCHOBAHHO-
ro BEIOOpA YCIIOBUI MPOTEKaHUs, BLIOOpA PeareHTOB U UX KOJIHYe-
Bricokwmit OTJIMYHO | CTBEHHBIX COOTHOIIECHUH, (Pa30BOr0 COCTOSHUS IS ONITUMAIBHOTO

MPOBCACHUA XUMHUYCCKUX ITPOUCCCOB. YcnemniHo MMPUMCHSACT 3HAHUA
OCHOBHBIX 3aKOHOB XUMHHU, CTPOCHUA U peaKHI/IOHHOI\/'I CIIOCOOHOCTH
BCIICCTB IAJId PCUICHUA IMOCTABJICHHBIX 3a/1a4. CnocoOeH IpOBOAUTDH
AHaJIN3 ITOJYUCHHBIX JAaHHBIX, AC€JIaTh ITPABUJIbHBIC, HAYYHO 000CHO-
BaHHBIC BBIBObI. Cnoco0eH caMOCTOSTEILHO AHAJIM3UPOBATH 3aa4Un
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Yposens chopmu-
POBaHHBIX KOMIIe-
TEHIUI

OneHka

IMosicuenus

npodeccuoHaNbHOM e TEIbHOCTH Ha OCHOBE MOJIOKEHUH, 3aKOHOB

¥ METOJIOB €CTECTBEHHBIX HAYK U MAaTEMAaTHUKH; CIIOCOOCH CaMOCTOSI-
TeNbHO (HOPMYIUPOBATH 3a/1a4H MPOPECCUOHANBHOMN ESITeTbHOCTU

HA OCHOBE 3HAHUI MPOQPMIBHBIX Pa3AeiOB MATEMAaTHIECKUX U €CTe-
CTBEHHOHAYYHBIX JUCIHUIUIUH (MOAYJIei).

bazoBrrit

XOpOIIIO

TeopeTtrueckoe cofepkaHue Kypca OCBOCHO MOJTHOCTHIO, BCE
PeyCMOTPEHHBIC TIPOTPaMMO 00yUeHHs yIeOHbIC 3a/IaHHSI BbI-
MOJIHEHBI C HE3HAYUTEILHBIMU 3aMCUaHUSMHU.

OO0yuarommiicss Cnoco0eH MPOBOIUTE 0OOCHOBAHHBIN BHIOOP OITH-
MaJIBbHBIX YCIIOBUH MPOTCKAHUS PEaKIIHiA, 3HACT CIIOCOOHI BIIUSHUS Ha
XUMHUYECKUN MPOLECC C LEJIbI0 €ro YCUIICHHs U 0cTaHOBKHU. O0y-
YAFOIIUICS UCIIOJIb3YET OCHOBHBIC 3aKOHBI XUMUH JIJISL PEIICHUS
KOHKPETHBIX 3aJ1a4, HA OCHOBE 3HAHUW O CBOWCTBAX U CTPOCHHH BE-
IIECTBA MTPOBOMT IMOAOOp PEareHTOB, CIOCOOCH MTPOBOIUTH AHATTN3
MOJIYYCHHBIX JIAaHHBIX, HO JIOITYCKAaeT HETOYHOCTH B (DOPMYITHPOBKAX
u BeiBoAaX. CrocoOeH yyacTBOBATh B MPOBEACHUU aHAIM3a 33]1a4
poeCCUOHATILHOM JIEATEILHOCTH Ha OCHOBE MOJIOKCHUI, 3aKOHOB
¥ METOJIOB €CTECTBEHHBIX HAYK U MAaTEeMAaTHUKH; CIIOCOOCH y4acTBO-
BaTh B (popMynupoBaHuH 3324 POPECCHOHATBHOM EATETLHOCTH
Ha OCHOBE 3HAHUI MPOQPIIBHBIX Pa3AeIOB MATEMAaTHICCKUX U €CTe-
CTBCHHOHAYYHBIX JTUCIUILTHH (MOJTyJIeH).

[Toporossiii

YIOBJIETBO-
PUTEIBHO

TeopeTtnueckoe cojiepkaHrue Kypca OCBOGHO YaCTHYHO, OO0JIb-
[IMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoi 00ydeHHsl yueOHBIX 3a/1a-
HUH BBIITOJIHCHO, B HUX UMEIOTCS OIIHOKH.

OO0yyaronuiicss MOXKeT MO/ PYKOBOACTBOM OCYIIECTBIIATH BbI-
O0Op ONTUMAIBHBIX YCIOBUH TMPOTCKAHUS PEAKIMA W BO3MOXHOCTH
BIUSHUSL HAa CMEIICHHE XMMHUYECKOTO PaBHOBECHSI, C IENbIO YBEIH-
YEHUs BBIXOJa MPOIYKTOB peakiuu. CriocobeH moa0upaTh peareHThl
IUTSL PEIICHUs MOCTABIEHHBIX 3a/ay, MPU 3TOM HCIONb3YeT 3HAHUA
3aKOHOB XMMHH, CTPOCHHS BEIIECTBA U €r0 XMMHUYECKOH aKTHUBHO-
cti. CriocoOeH MPOBOJUTH aHAIN3 MOJYUEHHBIX PE3YJIbTaTOB HCCIIe-
JIOBaHUsA, JIOMyCKasi He3HaUUTeNbHbIe OImMOKU. CrocoOeH moj pykKo-
BOJICTBOM aHAIM3UPOBATH 33/1a4y MPOodecCHOHATBHOMN AesITENbHOCTH
Ha OCHOBE ITOJIOKCHHI, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U
MaTEeMaTHKH; CIIOCOOEH MO PYKOBOACTBOM (hOpMYIHpOBaATh 3a7auu
npodeccuoHaNbHOM AESITEIbHOCTH Ha OCHOBE 3HAHUN NMPOQUILHBIX
pa3zesnioB  MaTeMaTHMYeCKUX M €CTeCTBEHHOHAYYHBIX TUCIUIUINH
(Moyeir).

Huskuit

HEY/I0BJIe-
TBOPHUTEIb-
HO

Teoperuueckoe coaepxKaHue Kypca HE OCBOCHO, OOJIBIIMHCTBO
MPElyCMOTPEHHBIX MpOorpaMMoi 00y4YeHHs] yueOHBIX 3aaHuil 100
HE BBINIOJIHEHBI, JINOO cojiepKaT rpyOble OMIMOKU; TOMOJHUTEIbHAS
camocrosiTeNnbHas paboTa HaJl MaTepUajoM HE MpHUBENa K KakoMy-
1100 3HAYUTEITHLHOMY MOBBIIIEHUIO KaUeCTBa BBITIOJIHEHUS yUEOHBIX
3aJaHuH.
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Yposens chopmu-
POBaHHBIX KOMIIE- OneHka IMosicuenus
TEHIAN

OO0yuarmuiicss He 3HAeT OCHOBHBIX 3aKOHOB XMMHH, IUIOXO TPEJ-
CTaBJIsIET BO3MOKHOCTh UX HCIIOIb30BAHUS TIPU MPOBEACHUU BBIUHC-
JICHUW TI0 ypaBHEHHMSAM peakuuid. Mimeer cimabbie mpeacTaBiIeHUS O
CTPOCHUH BEILIECTB U UX XUMHUYECKON aKTUBHOCTH, O CIIOCO0aXx Ipe-
BpaIllCHUSI OJIHUX BEIIECTB B APYTHE, HE BIAJCET METOJaMHU BbIOOpa
ONTUMAIBHBIX YCIOBUHM MPOTEKAHUS PEAKLIUM U BO3MOXXHOCTU BIIUS-
HUS Ha CMEIICHUE XMMHUYECKOTO PAaBHOBECHUS, C IIEIbI0 YBEIUYCHUS
BBIXO/JIa MTPOAYKTOB peakuuu. He ciocoben mondupars peareHThl A
pelIeHus MMOCTaBJIEHHBIX 3a1a4. He BiageeT HaBbIKaMu 00O0OIIECHUS
Y OIICHKH TOJIYYEHHBIX PE3YJIbTATOB UCCIIEIOBAHUS.

He nemoHCTpupyeT criocOOHOCTh aHATM3UPOBATH 33Ja4u Mpodeccu-
OHAJILHOH JIESATEIIFHOCTH HAa OCHOBE IT0JI0KESHMI, 3aKOHOB 1 METOJI0B
€CTECTBEHHBIX HayK U MAaTEMAaTHKH; a TakkKe (OpMyIHpOBATh 3a/1a4l
po(heCcCHOHANIBHOM JESITEIbHOCTH Ha OCHOBE 3HAHUM NMPOQUIBLHBIX
pa3zesioB  MaTeMaTMYeCKUX M €CTeCTBEHHOHAYYHBIX TUCIUILUIUH
(Mojyneit).

8. MeToauueckue yKa3aHusl VIl CAMOCTOSITEIbHOI padoThI 00y4AOIINXCSA

CamocTtosaTenbHas paboTa CrOCOOCTBYET 3aKpEIUICHHIO HAaBBIKOB Pa0OTHI ¢ y4yeOHOU H
HAYYHOH JMTEpaTypol, OCMBICICHHIO U 3aKPEIUICHUIO TEOPETUYECKOro MaTepualia, CIIoCOOHO-
CTH HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B MPOGECCHOHATBHON AeATeIbHO-
CTH.

CamocrosTenbHas paboTa BBIOIHSAETCS BO BHEAyIUTOPHOE (ayAUTOPHOE) BpeMs 110 3aja-
HUIO ¥ TIPH METOJMYECKOM PYKOBOJICTBE IMPETOAaBaTelisi, HO 03 ero HEeMOCPEICTBEHHOTO yda-
cTHsl (IPU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YacTHM MpPENoJaBaTelisi, OCTABISIONIEM BEAYILYIO
pOJIb B KOHTPOJIE 32 pabOTO# CTYJEHTOB).

Dopmbl camocmoamenvHou pabomel 6akaIaBpoB pazHOOOpa3Hbl. OHM BKIIOYAIOT B ceOs
u3ydeHre y4eOHOW, HaydHOW M METOJAMYECKON JTUTEePATyphl, MATEPHUATIOB IIEPHOAMYECKUX HU3/1a-
HUI ¢ IPUBJIEYEHUEM JICKTPOHHBIX CPEICTB OPUIHATBHOM, CTATUCTUYECKOH, IEPUOINIECKON U
Hay4yHOU MH(pOpMaLIUH.

B npornecce u3yueHust TUCHMIUIMHBI « XUMUsD» OakagaBpaMU OCHOBHbIMU GUOAMU CAMO-
cmosamenvHou pabomol SIBISIFOTCSL:

- IOATOTOBKA K ayJUTOPHBIM 3aHATUAM (JIEKIMSIM U NPAKTUYECKUM 3aHATHUSAM) U BBINOJ-

HEHHE COOTBETCTBYIOIINX 33JaHHI;

- caMOCTOsITeNIbHas paboTa Ha/l OTAEIbHBIMU TEMaMU Y4€OHON TUCIMITIIMHBI B COOTBET-

CTBHH C Y4€OHO-TEMaTHIYECKUM TUIAHOM;

- IOJITOTOBKA K IK3aMEHY.

Ha 3aHATHAX JIEKIMOHHOTO THNA TPENOAaBaTeNlb W3JIaraeT W pPa3bsCHSIET OCHOBHBIC,
HanOoJee CI0XKHbBIE MTOHATHS TEMBI, a TAKXKe CBSA3aHHbIE C HUMH TEOPETHUECKUE U MTPAKTUYECKHE
poOJIeMBl, TaeT PEKOMEH/IAIINH Ha BBITOJTHEHNE CAMOCTOSITEITHHON paOOTHI.

B xone nekuuii 00y4arommumMes peKOMEHTyeTCs:

- BECTH KOHCIIEKTHPOBaHNE YIeOHOTO MaTepHara;

- oOpaiaTh BHUMaHUE Ha ONpeeNeHUs MOHATUH, (OPMYIUPOBKH 3aKOHOB M MX MaTeMa-
TUYECKOE BBIPAKECHUE, MOJOKEHHS, PACKPHIBAIOIINE COJEP)KAaHME TeX WM WHBIX SIBJICHUU H
IPOIIECCOB, HAYYHbIE BHIBOJIBI U MPAKTUUECKUE PEKOMEH AN 110 UX TPUMEHEHUIO;
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- 3aJlaBaTh MPENO0/IaBATEI0 YTOUHSIOLIUE BOIIPOCHI C LIEJBIO YSICHEHUS TEOPETHUECKUX
II0JIO’KEHUH, Pa3pEIICHNs CIIOPHBIX CUTYyalu.

B pabounx KOHCIEKTaX >KEIaTeNbHO OCTABIATH IMOJIS, HA KOTOPHIX BO BHEAYIUTOPHOE
BpEMs MOKHO CZIeJIaTh IOMETKH U3 YUeOHO-METOINYECKOTr0 00ecreyeHus A1l CaMOCTOSITEIbHON
paboThI 00yYaromuUXcs, JOMOIHSAIOIEr0 MaTepUall MPOCIIyIIaHHOM JEKIUH, a TaKXKe ITOMETKH,
HOJ4YEPKUBAIOIINE 0COOYIO BaKHOCTh TE€X UJIM MHBIX TEOPETHUUYECKUX MOJIOKEHUH.

JU1s yCHemHoro oBlIaieHust KypcoM HeOOXOJUMO IOCELaTh BCE JIEKLUHU, TaK KaK TeMa-
TUYECKUH MaTepual B3aUMOCBs3aH MEXIy co0oi. B ciyuasx mpomycka 3aHATUS CTYIEHTY
HEO0OXOUMO CaMOCTOSITEJIbHO M3YYUTh MaTe€pHall U OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI IO
IIPOIYIEHHOW TeME BO BpeMs UHAMBHUAYAJIBHBIX KOHCYJIbTALU.

JIaGopatopHbie 3aHATHS — 3TO akTUBHas (opMma yuebHoro mporecca. [Ipu moaroroske
71a00paTOPHBIM 3aHATUSAM O0YyYaroIEMyCsi HEOOXOIUMO U3y4UTh OCHOBHYIO JIUTEpATypy, O3HA-
KOMUTCS C JIOTIOJIHUTEIBHOU JIMTEPaTypol, y4ecTb peKOMEHAAlUU NpenojgaBatens. TeMbl Teo-
PETUYECKOI0 COAEP)KaHUS MPEAINoJaraloT AMCKYCCHOHHBIM Xapaktep oOcyxaeHus. bosbias
4acTh TE€M JUCUUIUIMHBI HOCUT MPAKTUYECKUI XapakKTep, T.€. MPEANoIaraeT BbIIOJHEHUE J1a0o-
pPaTOPHBIX 3a/laHUI U PELICHHE 3a]1a4, aHAIU3 [IPAKTUYECKUX CUTYALUH.

BaxHOI1 4acTBIO CAMOCTOATENBHOM PabOTHI SBISETCA YTEHUE YICOHOH 1 HAyYHOH JTUTe-
patypbl. OcHOBHasi pyHKIUS y4€OHMKOB — OPUEHTHPOBATh CTY/I€HTA B CUCTEME 3HAHUM, yMEHUI
¥ HAaBBIKOB, KOTOPBIE TOJDKHBI OBITh YCBOCHBI OYAYIIMMH CIIEHUAIMCTAMU IO TAHHOH TUCIIH-
IUIMHE.

Omnpoc no Teme madboparopHOl pabOTHI MPEACTABIIAECT COO0M OTBETHI Ha MOCTaBICHHBIC
BOIPOCHI nepest JabopaTopHOil paboToi M mocie e€ BbloJHeHUs. V3/105keHre B MMCbMEHHOM
BUJIC PE3YNIbTATOB AKCIEPUMEHTA M TEOPETUYECKOTO aHAIM3a WM PEelIeHUe 33aauu 10 OIpe/e-
neHHoi Teme. CojiepkaHue MHIMBUAYAIBHBIX BOIIPOCOB 10 TEMaM JIAOOPaTOPHBIX paboOT OpHUEH-
TUPOBAHO HA TOATOTOBKY OaKajJaBpOB IO OCHOBHBIM BOIPOCAM Kypca. YPOBEHb BBITOTHEHHS
MO3BOJISIET MPENoJaBaTessiM CyJJUTh O XO/€ CAMOCTOSTEIbHON paboThl OaKaIaBpOB B MEXCECCH-
OHHBIH ITEPUOJT ¥ O CTETIEHHU HX MOJTOTOBKH K 9K3aMEHY.

[TonroToBka K 5K3aMeHy Mperoiaraer:

- U3y4YE€HHE OCHOBHOM U JIONIOJIHUTEIIBHOM JINTEPATYPHI;

- U3y4EHHUE KOHCIIEKTOB JIEKIIUH;

- y4acTHe B TPOBOJMUMBIX KOHTPOJBHBIX OTMPOCaAX.

9. TIlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX IPH OCYLIECTBJIEHHH 00pa-
30BaTeJILHOIO NMpoLuecca Mo JUCHHUIIHHE
Jnis ycnemHoro OBNAJCHHUS IUCUUIUIMHOW WCIIONB3YIOTCS Clenyromue nH(popMaim-
OHHBIE TEXHOJIOTUH O0yUECHHUSL:

* [lpu mpoBeneHWH JEKIMHA WCIIONB3YIOTCS TPE3EHTAlMM MaTepuaia B MIpPOTrpaMme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccuoHambHbIE CaWUTBI, HCIOIb30BAHUC
BUIEOMATEPHAJIOB PA3IUNYHBIX HHTEPHET-PECYPCOB.

e JlaboparopHble 3aHATUS 1O JUCHMIUIMHE MPOBOIATCS B CHEHHMAIM3UPOBAHHOM
yueOHOM ayIUTOPHUH.

JIaGopaTopHble 3aHATHUS 10 JAUCHUILIMHE MPOBOJISATCS C UCIOJIb30BAHUE PA3IMYHOIO Ja-
O6opaTopHOro 060py0BaHMsl, a TAK)KE Ha JTa0OpaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YAOILUICS 3HAKOMUTCA € (PU3UKO-XMMHYECKMMHM METOJAMHU aHajn3a OOBEKTOB OKpYXKarolei
cpenbl, paboTOM M YCTPOWCTBOM IBLIE Ta300YHCTHOTO O0OpPYAOBaHUS M MPHOOPOB, UCIIOIB3YE-
MBIX MIPU HCCIEOBAHUU OOBEKTOB OKPYKAIOIIEH Cpeibl, YUUTCS FOTOBUTH CTaHJapTHBIE pac-
TBOPBI, CTPOUTDH KaTMOPOBOYHBIE TPAaUKH U T.II.
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B mporecce wu3ydeHWS AWCHUILIMHBI YYCOHBIMH IENSIMH  SIBIISIOTCS TEPBUYHOE
BOCIIpHSITHE Yy4eOHOW WH(POPMALMKM O TEOPETHYECKUX OCHOBAaX W TPUHIMIAX paboThl ¢
JOKyMEHTaMHu (KapThl, IUTAHBI, CXEMbI, PErJIaMEHThI), €¢ yCBOCHHUE, 3allOMHHAHHE, a TaKKe
CTPYKTYPUPOBAaHUE TOJYYCHHBIX 3HAHUH W  pa3BUTHE WHTCIUICKTYalbHBIX  YMCHHIA,
OPUEHTUPOBAHHBIX Ha CIOCOOBI ACSITENLHOCTH PEIMPOAYKTUBHOTO XapakTepa. llocpemcTtBom
UCTIOJIB30BaHUSI ATHX WHTEIUICKTYAJIbHBIX YMEHUH JOCTHTalOTCsl y3HABaHUE PaHEe YCBOSCHHOTO
MaTepuaia B HOBBIX CUTYaIUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

JUis TOCTHXKEHUST ATHX TeNIeH UCIOIB3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE WH(pOpMa-
THUBHO-Pa3BUBAIOIINE TEXHOJIOTHH O0YUYCHHS C YIETOM PA3IMYHOTO COYCTAHUS MACCUBHBIX (hOpM
(;Iexmus, 1abopaToOpHOE 3aHATUE, KOHCYIbTAINS, CAMOCTOSATEIIbHAS padoTa) U PEpPOTyKTUBHBIX
METOJIOB O0OydeHUsi (IIOBECTBOBATEIBPHOE U3NIOKEHUE y4eOHON WHGpOpMaIuu, OOBSICHUTEIHHO-
WLTIOCTPATHBHOE M3JIOKCHHE) U JIAOOPATOPHO-TIPAKTUYCCKUX METOJIOB 00yUeHHsI (BBITOTHCHHE
Kelc-3aJaHui, pacyeT 3K0OMO3aIIMTHOTO 000PYI0BAHMUS).

YHHBEpCUTET O00ECIeYeH HEOOXOIUMbIM KOMIUIEKTOM JIUIICH3HOHHOTO MPOTPaMMHOIO
obecrieueHus:

®  CceMelCTBO KOMMEpPYECKUX ONEPAlMOHHBIX cucTeM cemelricTBa Microsoft Windows;

e oducHsIl naker npunoxxkenuit Microsoft Office;

e [porpamMMHas CHCTEMa JJIsi OOHAPYKCHHUsSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYECOHBIX U
Hay4YHBIX paboTax «AHTUIUIaruat.BY3y;

10. Onucanue MaTepuaIbHO-TeXHUYECKOI 0a3bl, HEOOXOIMMO¥ A5l OCylleCTBJIEHUsSI 00pa-
30BaTeJILHOIO MpoLecca Mo JUCHHINJIHHE

Peanunzanus yueOHOro npouecca OCyIECTBISETCS B CIELUANBHBIX YU€OHBIX ayIUTOPHIX
YHHUBEPCHUTETa JUIsl TMPOBEICHHS 3aHATUN JICKIMOHHOTO THIIA, 3aHSATHHA CEMHHApPCKOTO THIIA,
IPYNIOBBIX M MHAMBUAYAJIBHBIX KOHCYJIbTAlMH, TEKYLIEr0 KOHTPOJIS M MPOMEXYTOYHOU aTTe-
cTanuu. Bce aymuTOpHHM YKOMILIEKTOBAHBI CIICIUAIM3UPOBAHHONW MEOEThI0 W TEXHUYECKUMHU
CpeACcTBaMU OOYYeHHMs, CIYKAllMMHU JJs TpejAcTaBieHus ydeOHoW uHpopManuu OoJbLION
aymuropuu. [Ipu HeoOXoaMMOCTH OOYUYaIOIIMMCS TIpeIaraloTcss Habophl TEMOHCTPAIIHOHHOTO
000pyI0BaHUS M yUeOHO-HAIIIAHBIX TOCOOUH, 0OecreunBaroIe TeMaTHIeCKHe WILTIOCTPALINH.

CamocTosTenbHast paboTa 00yJaromMXcsl BHIIOIHAETCS B CHEUAIN3UPOBAHHON ayAUTO-
puM, KoTopas o0opyJoBaHa yueOHOIl MeOenblo, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTbHIO
nojkitoueHus k cetu "MHTepHeT" M obecriedeHreM JA0CTyIa B 3IEKTPOHHYI0 MH(POPMAIIOHHO-
oOpa3zoBatenbuyto cpeny YIJITVY.

EcTth nmomenienue A XpaHeHUus: U NPOPHIAKTUYECKOT0 00CTyKUBaHUS yueOHOro 00o0-
pPYZAOBaHMUSL.

Tpeoosanusn Kk ayoumopuam

OCHAIIEHHOCTH CHEeNUAIBHBIX MOMeIIeHH
U MOMeIeHU I VISl CAMOCTOSITeJIbHOM pa-
00THI

HanMeHoBaHHe clIeIHAJBLHBIX IOMEIEHUH U
MOMEILIECHUH IS CAMOCTOSATEIbHOM PadoThI

Ilomewienue 014 1eKYUOHHBIX 3AHAMUIL, 2PYN-
NO6bIX U UHOUBUOYANILHBIX KOHCYIbM AU,
meKyuieil U nPOMeICymo4Hoil ammecmayuu.

[TepenocHast MyabTUMEAMHHAS YCTAHOBKA
(mpoexTop, 3kpaH). YuebHas MeOelnb

Croubl KOMIBIOTEPHBIE, CTYIbS. [lepcoHanb-

HbIE KOMIBIOTEPHI. Beixoa B IHTEpHET, 1€K-

TPOHHYIO HH(POPMAITMOHHYIO 00pa3oBaTeb-
HYIO cpelly Y HUBEPCUTETA.

Ilomewienue ona nadbopamopHuvix 3auAMUL U
RPOMENHCYMOUHOI ammecmauuu u camocmo-
AMmMeabHol padomaol

Ilomewenue 013 xpanenusa u npogpuiaxkmuue- Cremnaxu. PaznaTouHblil MmaTepHall.
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