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1. O0mue moJ10KeHNs
Jucuunminaa « XMMHs» OTHOCHUTCS K 00s3aTeIbHOM YacTu O70ka 1 ydeOHOro 1iana, BXOSIIErO
B COCTaB 00pa3oBaTeIbHON MporpaMMbl Beiciiero oopasosanus 35.03.01 — «Jlecnoe meno» (mpoduinb —
AspokocMHUYecKast OIIEHKA JIECHBIX 9KOCHCTEM).
HopmatuBHO-MeToIMUeCcKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH U CIUTUTAHBI
«XUMHUS» SBISIOTCA:

— ®@epepanpHbiii 3ak0H "OO oOpazoBanuu B Poccuiickoit @enepanun', yTBEpKACHHBIH TPUKA30M
Muno6praayku PO Ne 273-03 ot 29.12.2012;

- IIpuxa3z Muno6puayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBEepkA€HUN NOPSAIKA OpPraHU3aLUHU U
OCYILIECTBIICHUSI 00pa30BaTeIbHON AESITENbHOCTH MO 00pa3oBaTeNbHBIM MPOrpPaMMaM BBICIIETO
oOpa3zoBaHus - IporpaMMam OakaiaBpuaTa, IporpaMMaM CIeHUAIMTETa, IPOrpaMMaM MarucTpa-
TYpPHI.

— @epepanbHBI TOCYIApPCTBEHHBI 00pa30BaTENbHBINA CTaHAApT BbICIIero obpazoBanus (PI'OC
BO) no nanpasnenuto noaroroBku 35.03.01 «JlecHoe nenoy» (ypoBeHb OakagaBpHuaT), yTBEPIKICH-
HBIN TIpUKa3oM MuHucTepcTBa oopazoBanus u Hayku PO Ne 706 ot 26.07.2017;

- VYyeOHbIe IaHBI 00pa30BaTEIBLHON MPOTPAMMBI BBICIIETO 0Opa3oBaHus HampaieHus 35.03.01 —
Jlecnoe nemno (mpouib - ASpOKOCMUYECKas OIIEHKA JIECHBIX IKOCHCTEM ), TIOJITOTOBKU OaKaJlaBpOB
10 OYHOM U 3a04HON Gopmam o0ydeHwusi, onoopenHbsie YueHbM coBetoM YIJITY (mportokonm No2
ot 25.02.2020).

OO6yuenue o obpazoBatenbHoi nmporpamme 35.03.01 — Jlecnoe neno (mpoduins - Aspokocmude-
CKasl OLIEHKA JIECHBIX 3KOCHUCTEM) OCYILLECTBIISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbLTATOB 00YUeHHUsI N0 TUCHHUIJIHHE, COOTHECEHHBIX
¢ IVIAHNPYEeMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTeIbHOI IPOrpaMMbl

HJIaHI/IpyeMI)IMI/I pe3yiibTaTaMu O6y‘IeHI/I$I M0 JUCHUIINIMHEC SBJIAIOTCA 3HAHWA, YMCHHA, BJIAJCHUA
W/WIN OTBIT JESTEIbHOCTH, XapaKTepU3yIOIlue 3Tallbl/ypoBHH (POPMUPOBAHUS KOMIIETCHIIMN U obecrie-
YUBAIOIINE JOCTHKEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00Pa30BaTEIbHOM IPOrpaMMbl B 1IEJIOM.

Llesb ocBOeHUSI AUCHMILIMHBI [T0JTydeHHE 0a30BbIX 3HAHUN MO OOLIMM 3aKOHAM XUMHHU, 3aKOHO-
MEPHOCTSIM MPOTEKAHHUSI XUMUYECKHX IMPOIECCOB, CTPOCHHUIO, PEAKIIMOHHON CIOCOOHOCTH HEOpTraHu4e-
CKHUX BEIIECTB U UX BO3MOKHOI'O aHAJIM3a U UCIIOJIb30BAaHUS IPU PELISHNUH 3a7a4 NpoQecCuoHaIbHOM J1e-
SATCIBbHOCTH.

3agauM AUCHMIIMHBI:

— AaThb MPEACTABJICHNUEC O CTPOCHUHN BEIICCTB, UX CBOMCTBAX ¥ BO3MOKHBIX BSaHMOHeﬁCTBHﬂX, Kak
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJIOKUTHh OCHOBBI ITIOHMMAaHHUA OCHOBHBLIX 3aKOHOB XMMUHU, UX MPOABJICHHA B IIPHUPOAC C TOUKHU
3pEHMSI BAXKHOCTH OLIEHKH JIECHBIX PECYPCOB (MIPUPOCT U MOTEPsE OMOMACCHI, COMYTCTBYIOIIMX KOMITOHEH-
TOB), YTOOBI HE HAPYILIUTh IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTbH ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIUI;

— YACIIUTb BHUMAHUC PCIICHUIO THUIIOBBIX 3a/a4, IPUMCHUMBIX K HpO(l)eCCHOHaHBHOﬁ JCATCIIbHO-
CTH;

— pa3BUTh HaBBIKM pabOTHl ¢ XMMHUYECKUMH BELIECTBAMH, XMMHUECKON MOCYJ0W, MpudopamMu U
000pynOBaHUEM;

— CO3/aTh HAY4YHO-TIPAaKTHYECKYK0 OCHOBY Ui HW3YYEHHUS AUCHMIUIUH TNPoQeccCHOHAIbHON
HampaBJICHHOCTH.

IIponecc u3yyeHuss TUCHUILUIMHBI HANIPaBJeH Ha (popmMupoBaHue ciaeayromux odmenpodec-
CHOHAJIBHBIX KOMIIETEHIM:
OIIK-1 ciocoGeH periaTh TUMOBbIE 3a/1a4l MPO(HECCUOHATLHON esITeIbHOCTH Ha OCHOBE 3HAHUI OCHOB-
HbIX 3aKOHOB MAaTE€MaTHYEeCKMX M €CTeCTBEHHBIX HayK C MpPUMEHEHHeM HH()OpPMaIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHUH.
B pe3yabTare H3yueHUs! AUCHUILIMHBI 00YYAKOIIMICH T0JI7KEeH:
3HATh:



— OCHOBHBIE 3aKOHBI XUMHH, BBIOOP YCIOBUI U BO3MOXKHOCTh YIIPaBJICHUS HAPABICHUEM MPOTe-
KaHHsl XUMHYECKUX PEaKIMil, XUMUIO OCHOBHBIX JIEMEHTOB M KJIACCOB HEOPIaHMYECKUX BEIIECTB, METO-
Abl UX IIOJIYUCHUA, (1)I/I3I/I‘-IeCKI/Ie 1 XUMHYECKHE CBOMCTBa MPOCTBIX W CJOKHBIX HCOPraHUYCCKHUX BC-
IIECTB, a TAK)KE METOJIbI aHAJIN3a U KOHTPOJISL.

yMeThb:

— NPUMEHSTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH MPOTEKAHMS XUMUYECKHX IPOLIECCOB IS
IUIAHUPOBAHMS M TIPOBEACHUS TEOPETHYECKOTO U MPAKTUYECKOTO MCCIIEIOBAHMS, a TAKKe 00padaThiBaTh
HOJTy4YCHHBIC PE3yJIbTaTHL.

BJIA/IETh:

— HaBBIKAMU MPOBEJCHUS] XUMUYECKOTO IKCIIEPUMEHTA, B3BEIIMBAHUS, IPUTOTOBJICHHS PACTBOPOB
U3 BEIIECTB Pa3JIMYHOTO arperaTHOro COCTOSHMS, aHAIN3a MOJTYYSHHBIX BELIECTB M PACTBOPOB, ONpe.e-
JICHUSI U U3MEPEHHs PAa3IMYHBIX (PU3NKO-XUMUYECKHX CBOWCTB BEIIECTB HPH PELICHUH THIIOBBIX 3a1a4
npoeCCUOHATILHOM 1eATETLHOCTH.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi y4eOHasi TUCIMILIMHA OTHOCHTCS K 00s3aTENbHBIM JUCUUIUIMHAM 0a30BOW YacTH, YTO
o3HavaeT (hopMHpoOBaHHE B mporecce 00ydeHus: y OakanaBpa OCHOBHBIX OOMIETPO(ECCHOHAIBHBIX 3HA-
HUH 1 KOMIIETEHIINI B paMKax BBIOPAHHOTO MPOduIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOH JUIsl MOCTIEAYIOUIETO U3YUECHUS
mucuuiuiid OITOIT u Hanucanus BbIMYCKHON KBaTM(DUKALMOHHON paboTBhI.
Ilepeuenv obecneuusarowux, CONymcmsylouux u 0becneuusaemvlx OUCYUNIUH

Ob6ecneunBaronme ConyTcTBYIOIIHE ObecreunBacMbIe

1. Maremaruka boranuka

2. duzuka Jenaposorus

3. WNupopmarnka IlouBoBeEHNE

4, ['eone3us DuU3N0JIOrUs pacTeHUN

5. buosnorus necHbIx 3Bepeit u

DKOJIOrHs

TITHII

6. JlecHast ceJeKIMs ¥ TEHETHKA

7. Mereoposorus u KIUMaro-
JIOTUSI

8. MOHUTOPUHT JIECHBIX YKOCH-
cTeM

9. JIecHast JSHTOMOJIOTHS

10. JlecHas ¢puronarosiorus

11. VYyebHas mpakTuka (03HaKO-
MUTEJIbHAS)

12 ITonroroBka k cgade u caya
roCyJapCTBEHHOT'0 YK3aMeHa

VYKazaHHbIE CBSI3U AMCLUUIUIMHBI JAalOT OOydYaroleMycsi CUCTEMHOE MpeJCTaBICHHE O KOMIUIEKCE
n3ydaeMbIx JuctuiuiuH B cootrBercTBUU ¢ PI'OC BO, uto obecneunBaeT TpeOyemblii TEOPETUUECKHI
YPOBEHb U MPAKTHUECKYIO HAIIPABICHHOCTh B CUCTEME 00YUYeHUs M Oyayleil 1esTeIbHOCTH BBITYCKHUKA.

4. O0beM TUCUMILUIUHBI B 32a4eTHBIX eIMHULAX C YKA3aHHEM KOJINYECTBA aKaleMHYeCKHX YaCOoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aloImuXxcs ¢ npenogaBareyemM
(mo BuaM yuyeOHBIX 3aHATHII) 1 HA CAMOCTOATEILHYIO PadoTy 00y4arommxcst



O061mas TpyI0eMKOCTh JTUCITATIIHBI

. Bcero akaiemmuueckux 4acoB
Bun yueGHO# paboThI
ouHas popma 3ao04Has Gpopma

KonrakTHasi pa6ora ¢ npenojaBarejieM™: 52,35 10,35
nexuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopusie padbotsl (JIP) 34 8
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocrosiTejibHas padoTa 00y4alIIUXCsl: 91,65 133,65
M3Y4EHHE TEOPETUUECKOI0 Kypca 22 45
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80
MOJITOTOBKA K MPOMEKYTOYHON aTTeCTallun 35,65 8,65
Bua npoMekyTo4HOI aTTecTanmnu: IK3aMeH IK3aMeH
O01ast TPY/I0€MKOCTh 4/144

*KoHTakTHast paboTa 00y4aloIUXcs ¢ MperojaBaTeseM, B TOM 4YUCiIe ¢ MPUMEHEHHEM AUCTaHIHOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTUi{, BKIIFOYACT 3aHATHS JICKIMOHHOTO THIA, ¥ (MJIM) 3aHATHSA CEMHUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (VIIH)
IPYIIOBbIE KOHCYJIbTAIMH, U (MJIM) HHIMBUIYaIbHYI0 pabOTy 00y4aronierocs ¢ mpernojaBareiieM, a TakKe aTTeCTalluOHHbIe
UCIIBITAHMS TPOMEXYTOUHON aTTecTanuy. KoHTakTHas paboTa MOXKET BKIIOYATh WHBIC BUIbl yU4eOHOH AEATeNbHOCTH, TIPe1y-
CMaTpHBAIOLI}E IPYNIOBYI0 U HHIMBUIYAIbHYIO pPa00Ty 00yYaloUIMXcs ¢ npernojaaBareneM. Yackl KOHTaKTHOH paboThl ompe-
nensitorest [lonoxkenueM 00 opraHM3aliy ¥ MPOBEJCHUN KOHTAaKTHOW paboThl IPU peanu3aliyi 00pa3oBaTeIbHbBIX NPOrpaMM
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 deBpans 2020 roza.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jaejam)
€ YKa3aHMeM OTBeICeHHOT0 HA HUX KOJMYeCTBA aKaJeMUYEeCKUX YaCOB

5.1. TpynoemMkocTh pa3aesioB IUCHUIIHHDI

o4yHasi popma o0OyueHust

Bcero
Ne . | CamocTosTENbHAS
HaumeHnoBanue pa3nena quCHUIUIMHBL JI I13 | JIP | kOHTaKTHOH
n/n pabota
palboThI
1 | BBeaeHnme B Kypc
11 BBenenue u oCHOBHBIC TIOHSTHSI U OTIpe- 1 1
" | meneHus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1 - 4 5 4
OCHOBHBIE KJIaCCHl HEOPTaHUIECKUX CO-
1.3 | enunenuii. Xumus sneMenToB. CBoiicTBa 2 - 4 6 14
BaXXHEUININX COCTUHEHUH.
2 | CTpoenne BemecTBa
CtpoeHue aToMa U IepUOINYECcKas CHU-
CTeMa XUMUYECKHUX 3JIEMEHTOB
. 2 - 4 6 6
JI.1.MenneneeBa. IloHsATHE 0 XUMHYECKOM
CBSI3H.
3 BBeneHne B TEOPHI0O XMMHYECKHX MPOIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOIECCOB 2 - - 2 2
CKOpOCTh XUMHYECKUX PEAKIUI U XUMHU-
3.2 p peaxtl 2 | - | 4 6 4
YECKOE PAaBHOBECHE
3.3 | PactBOpBI 4 - | 12 16 16
4 DJIeKTPOXMMHUYECKHE MPOLECChI
OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE Pe-
4.1 p 2 | - | 4 6 4
aKIUNA
4.2 | TaspBaHWYECKHE DJIEMEHTHL. JJIEKTPOIIN3 2 - 2 4 4




Bcero

Ne . | CamocTosTEeIbHAS
HaumeHnoBanue paznena quCHUIITUHBL J | II3 | JIP | koHTaKTHOM
/11 pabora
paboThI
pacTBOpoOB U paciuiaBoB. Kopposus me-
Ta/uIoB. Borpock! sKkos10ruy.
Hroro no paznenam: 18 - | 34 52 56
[TpomexxyTouHas aTrectamus X X X 0,35 35,65
Bcero 144
3a04Has hopMa 00ydeHHUs
Bcero
Ne . | CamocTosTeIRHAS
HaumenoBanue pasnena quCUUILITMHBI JI | II3 | JIP | KOHTaKTHOH’
/1 pabora
paboThI
1 | BBeaeHue B Kypce
11 BBeneHre u OCHOBHBIC TIOHSITHSI U OTIpE/ie- i i ) 3
JICHUS
1.2 | dynpamMeHTaIbHBIC 3aKOHBI XUMUN 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-
1.3 | enunennii. Xumus 3i1ementoB. CBolicTBa - 4 4 24
Ba)KHEUIIINX COEIUHEHUI.
2 | CTpoeHnue BeniecTBa
Crtpoenue aToma U epuoandecKasi CucTeMa
xuMHuueckux anemMeHnToB J[.M.Menneneena. - - - 10
IloHsTHE O XMMHUYECKOM CBS3H.
3 BBeeHue B TeOPHI0 XHMHYECKHX MPOIIECCOB
3.1 | DHepreTnka XUMHYECKUX MTPOIECCOB - - - 6
39 CKOpOCTh XUMUYECKUX PEAKLIUN U XUMHYE- | i ) 14
CKOE€ paBHOBECHE
3.3 | PacTBOphI 1 4 5 32
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHUCIUTENEHO-BOCCTAHOBUTEILHBIEC PEaK- i i ) 12
J197051
l"anpBaHWYECKUE DMEMEHTBHI. DIEKTPOIIU3
4.2 | pactBopoB 1 pacmiaBoB. Kopposus merai- - - - 10
noB. Borpock! skosorum.
Hroro no paznenam: 2 - 8 10 125
IIpomexxyTouHas arrecranus X X X 0,35 8,65
Bcero 144

5.2. Conep:xaHue 3aHATHI JEKIMOHHOIO THIIA

Pa3pnen 1. BBenenue B kypce

1.1 Bgeoenue u ocnogHble NOHAMUSA U ONPeOeNeHUs.
[TpenMet u 3aaun XUMUH, €€ MPAKTUUECKOE 3HAaUeHHEe. XUMUS U MPOOJIEMbl COBPEMEHHON HAYKU
n oOmectBa. Poib XUMUM B pa3BUTHM JIECOXMMHUYECKOTO KoMmiuiekca Poccuiickoit ®enepamum.

Opranuzanus caMoCTOSITETbHON paboThI O KypCy oO0IIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU
3aKoH

CTCXUOMETPHUCCKNE 3aKOHbI XUMUH.

1.3 OcHosHbvle Knaccvl HeopeaHU4ecKux coeOUHeHull
Oxcuipl, TUAPOKCUABI (KUCIOTHI U OcHOBaHMs), conmu. KommekcHble coeunenus. OmnpeneneHue,

HOMEHKJIATypa.

COXpPAaHCHUA MACCbl U 3HCPTUH. HepI/IOI[I/I‘-IHOCTB. 3akoH COXpaHCHUA 3apsia. OCHOBHBIE




CBoiicTBa BaKHEHINMX COEAWHEHHUN »IIeMEeHTOB. HaxoxmeHuwe sneMeHTOB B mpuposne. CrocoOb
nosrydeHus. CBOMCTBa M MPUMEHEHUE.

Pa3nen 2. CtpoeHnue Bemecrsa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuyeckux snemenmos /1. M. Menoeneesa

OcHoBHblE MOHATHSA O cTpoeHuu aroMa. lloHsTne o kBaHTax. OCHOBHBIE IOJOXKEHHSI KBAaHTOBOM
MEXaHUKHU. DJEKTPOHHOE 00JaKo, opOuTaiab, KBAaHTOBbIE 4Yucia. [lopsSpoK 3armoHEHUs: AJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbILIEH SHeprun, npasuio XyHna, npuHuun Ilaymm, npasuino Kiedkosckoro,
3aKOH 3JIEKTPOHHOM cHMMeETpHH, 3aKoH Mo3sinu. [IpaBuia mocTpoeHus: YeTHBIX U HEYETHBIX PSAAOB OONBIINX
HEPUOJIOB. S-, P-, d- u f-anemenTsl. [lepronuyueckiie CBOWCTBA XMMUUYECKIX JIEMEHTOB: SHEPTHs HOHU3ALIUH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATENIbHOCTh, aTOMHBIE M HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHMUSL.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

XuMHUecKasi CBs3b: BUIbL, METOJbI onucaHus. OCHOBHbIE XAPAKTEPUCTUKU XWMHUUYECKOW CBS3U:
JUIMHA, HaIllpaBJIEHHOCTb, NpPOYHOCTh. KoBaneHTHas cBA3b. MeTO/| BaJIEHTHBIX CBA3EH: HACBHIIAEMOCTD U
HaIpPaBJIEHHOCTb CBSA3HM, KPAaTHOCTh CBSI3U, MOJsIpU3yeMocTh. [ 'mOpumuzanus. MoHHas CBsI3b: 3HEPrus
MOHHOM CBSI3U, MOJISIpU3allds HOHOB, IOJIAPHOCTh U MOJSIpU3YeMOCTh CBsi3U. CTpoeHue BEILIECTB B
KOHJICHCUPOBAaHHOM COCTOSIHUH.

Pa3znen 3. BBenenue B TeOpuI0 XUMHYECKHUX MPOIECCOB

3.1 Duepeemuxa xumuueckux npoyeccos

BuyTpenHss sHeprus u sHTanbnus. TersioBble 3G GeKThl pa3IMuHbIX IpoueccoB. 3akoH 'ecca u
CJIEICTBUS U3 HEro BeITekaromue. CtaHaapTHas TerioTa oopazoBanus. [lonstue 06 suTponuu. M3mene-
HHUE SHTPOIUH B Pa3IUuHBIX mpoueccax. [lonstre o6 sHepruu I'm60ca u e€ u3MEHEeHUH Kak Mephl peak-
LIMOHHOM CIIOCOOHOCTH.

3.2 Cropocmb Xumuyeckux peaxkyuil U XUuMuiecKoe pagHosecue

CKopocCTh peakluu B TOMOT€HHBIX U F€TEPOreHHBIX cucTtemMax. @akTopsbl, BIUSAIONINE HA CKOPOCTh
peakuuu. [Tonarue 06 akTuBMpoBaHHOM KoMmiulekce. HeoOpaTumble 1 oOpaTHMble MpoLecchl. XUMHUYe-
ckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-IlaTense.

3.3 Pacmeopui

O6mue mnoHsATus o pactBopax. /[lpyrue ngucnepcHbsle cuctembl. OCOOEHHOCTHM BOJbI Kak
pactBoputenss. OOpa3oBaHue pacTBOpoB. PacTBopuMocTh BemiecTB. TepMOXMMHUYECKHE MPOLECCHl MpU
pactBopeHnH. CriocoObl BhIpakeHUsI KOHIEHTPALUH.

Paz6aBiieHHBIE PACTBOPBI HEANEKTPONUTOB. MneanbHble pacTBOpbl. KosmMraruBHbIE CBONCTBa
pactBopoB: 3akoHbI ['enpu Payns, Baut-I'ododa.

CBolicTBa BOAHBIX PacTBOPOB 3JIEKTPONUTOB. MoHHOE mpou3BeneHne BoAbl. BonopoaHslii noka-
3arens pH. CunbHble U cnalble AMeKTponnuThl. AKTUBHOCTh. KoHcTaHTa nuccounanuu. 3akoH paz0aBie-
Hus OcTBanbaa. MoHHBIE peaknuu.

VYcnoBusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTH. KonnuecTBeHHOE onucaHue
PaBHOBECHM B pacTBOpax MEKTPOIMTOB. [IpuMeHeHME 3aKOHA NEHCTBYIOIIMX MAacC K 3JIEKTPOIMTAM.
I'unponus coneit. CTeneHb U KOHCTaHTa TMApoau3a. Jucconuanysi KOMIJIEKCHBIX COEIMHEHUH.

Knaccudukanus n xapakTepucTHKa XUMUYECKHX U (PU3MKO-XHUMHUYECKUX METO/I0B aHan3a. AHa-
JUTUYECKHUE PEaK[UN Ha NOHBI.

Pa3nes 4. DinekTpoxuMHuvecKHe Mpouecchl

4.1 OxucrumenvHo-60CcCMAaHOBUMEbHBLE NPOYECChL

Baxnelie BOCCTAHOBUTENN M OKUCIUTEIU. METObl COCTaBICHUS YPAaBHEHUM OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakIuii. BiMsHue cpelbl Ha XapakTep NPOTEKaHUs PEaKLUMN.

OKBUBAJICHT OKMCIIATEIIS 51 BOCCTaHOBHTEJS. Knaccudukanus OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN.

lanbBaHWYECKHIT SIEMEHT. OJNEKTPOAHBbIE MOTEHIMAIbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
noTeHIanbl. HanpasieHue mpoTekaHusi OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Xumus S, p, d, f-
METAaJJIOB.

4.2 Dnekmponus



DIIEKTPOIN3 KaK OKUCIUTENbHO-BOCCTAHOBUTENBHBIN mpoliecc. KaTo/iHble 1 aHOJHBIE TPOLIECCHI.
3aKOHBI 3JIEKTPOIU3a. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOIAMHU.

4.3 Koppo3susa memannos

OcHoBHBIE BUJIBI KOPPO3HH. DIEKTPOXUMHUYECKasi KOPpo3us. 3alluTa METaIoB 0T Koppo3uu. Bo-
MPOCHI HKOJIOTHUH.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IJIAHOM 10 TUCIHUILTMHE TPEYCMOTPEHBI 1a00paTOPHBIE 3aHATUS

No HaumenoBanue paznena ®opma npoBezeHust | LPYIOEMKOCTB, Yac
b JTUCITUATIITUHBI (MOTYJIs1) 3aHATHAA OYHOC | 3a04HOC
Pazgen 1. BBenenue B kype «O011ast 1 HeOpraHu4e-
nabopaTopHas
1 | ckas xumus» (tema 1.1.-1.2. dynnameHTanbHble 6 4 -
MIOHSTHSI U 3aKOHBI XUMUU. 3aKOH KBHUBAJICHTOB.) pabota
Pasznen 1. Benenue B kypc «OO011ast u Heopranmye-
o | cKat XuMHSD (rema: 1.3. OCHOBHBIE KJIacChl HEOpra- naboparopHas 4 4
HUYECKHUX COeAMHEHUI. XuMus anemMeHToB. CBOM- pabora
CTBa BOKHEHUIIINX COCMHCHHIA.)
Pazgen 2. Ctpoenue BemecTa
3 (trema: 2.1. CtpoeHune atoma W HEpUOAMYECKAsl CH- naboparopHas 4 i
creMa xumuyeckux snemeHtoB J[.M.Menneneena. pabora
tema: 2.2. [ToHsiTHE 0 XMMHUYECKOI1 CBSI3H.)
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHX IIPO-
1[ECCOB
nabopaTopHas
4 | (rema: 3.1. DHepreruka XMMHUYECKUX IIPOLIECCOB. 4 -
Tema: 3.2. CKOpOCTh XUMHUUYECKUX PEaKLUUA U XUMH- pabora
yecKkoe paBHoBecue. KaranmuTtuyeckue peakimm. )
Pazgen 3. Benenue B TEOpHI0O XMMHUYECKHX IPO-
1[ECCOB
5 | (rema: 3.3. PactBOpsl. IIpuroromieHue pacTBOpPOB na60pgT0p Had 4 4
3aJJaHHOI KOHIEHTpallMd M3 BEIIECTB Pa3IMYHOI0 pabota
arperaTHoro COCTOSIHMSL. )
Paznen 3. BBenenue B TEOpUI0 XMMHUYECKUX MPO-
g | Leccos naboparopHas 4 i
(rema: 3.3. PactBopbl. CHiIbHBIE U Cl1a0ble 3IEKTPO- pabota
nutThl. IOHHBIC paBHOBECHSI.)
Paznen 3. BBenenue B TEOpHI0O XUMHUYECKHX TIPO-
7 | neccos naboparopHas 4 i
pabora
(tema: 3.3. PactBopsl. ['naponus.)
Paznen 4. DnexTpoXxuMHUYECKHE TIPOLECCHI
8 | (tema: 4.1. OKuCIUTENHEHO-BOCCTAHOBUTENIBHBIE pe- nabopatopras 4 -
axun,) pabota
Paznen 4. DneKTpoXMMHUYECKHE TPOLIECCHI
9 (tema: 4.2. T'anbBaHUYECKUE HIEMEHTHI. DIICKTPOIIH3 nabopatopHas 9 i
pacTBOpoB U paciuiaBoB. Kopposus meramnos. Bo- pabota
MPOCHI YKOJIOTHH.)
HTroro: 34 8




5.4/leranu3anus caMOCTOSITeIbHONH padoThI

N TpynoeMKOCTb,
No HaumenoBanue pazzgena Bun camocrosTensHoil pa- qac
- JTUCHUTITUHBI (MOYJIs1) OOTBI
OuYHas | 3a04yHas
Paznen 1. BBenenue B kypce «O01mas u Heop- [ToaroroBka k onpocy
1 | raHMuecKas XMMHsD) (tema 1.1.-1.2. ®ynpa- 0 TeMe JIabopaTOPHOU pa- 6 17
MEHTAJIbHBIC MOHATHUS U 3aKOHBI XUMHH. 3aKOH | OOTHI U 3aIIUTE OTYETHBIX
HKBUBAJICHTOB. ) MAaTEPHUAJIOB.
Paznen 1. BBenenue B kypc «O0mas u Heopra- [ToaroroBka k onpocy
o | HHUECKA XUMUD (rema: 1.3. OcHOBHEBIC KJIac- | TO TeMe JT1abopaTopHOH pa- 14 o4
Chbl HEOPTaHUYECKUX COCAMHEHU. XUMUs 3ie- OOTBHI U 3aIUTE OTYETHBIX
MeHTOB. CBOWCTBA BOKHEHIIIUX COCTMHCHUM.) MaTEpPUAIIOB.
Paznen 2. CtpoeHue BeliecTBa
[ToaroroBka k onpocy
(tema: 2.1. CTtpoeHue aroMa U nepuoauydecKas N
0 TeMe JIabopaToOpHOU pa-
3 | cuctema XUMHUYECKHUX AJIEMEHTOB 6 10
OOTHI U 3aIUTE OTYETHBIX
JA.N.Menneneesa. tema: 2.2. [lonsatue o Xxummu-
. MaTepHaJIOB.
YECKOH CBSI3H.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKUX
MIPOLIECCOB [ToaroroBka k ompocy
4 (tema: 3.1. DHepreTuka XMMHYECKUX TIpOLEC- | IO TeMe JJabopaTopHOl pa- 6 20
coB. Tema: 3.2. CKOpOCTh XMMHYECKHX peak- | OOThI U 3alUTe OTUYETHBIX
UMM U XUMUYECKOe paBHOBecue. Karamuruue- MaTEPHUAIIOB.
CKHE PEaKITUu.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKUX
[ToaroroBka k onpocy
NPOTIECCOn 0 TeMe JIabopaTOpHOIi pa
5 | (tema: 3.3. PactBopsl. [IpuroroBienue pacTo- patop P 6 12
. OOTHI M 3aLTUTE OTYETHBIX
POB 33/IaHHOI KOHIIEHTPALlMK U3 BEIIECTB pa3-
MaTepUaoB.
JUYHOTO arperaTHoro COCTOSTHUS. )
Paznen 3. BBenmeHue B TEOPHI0 XUMHUUYECKHX [ToaroroBka k onpocy
g | poueccos o TeMe J1abopaTOpHOI pa- 5 10
(tema: 3.3. PactBopbl. CuiibHble U cia0Oble | OOTHI M 3aITUTE OTYETHBIX
aneKTponnThl. IOHHBIE paBHOBECHSI.) MaTEpHaJOB.
IToaroroBka K omnpoc
Paznen 3. BBeneHue B TEOpPHI0 XMMHYECKHX A pocy
o TeMe J1abopaTOpHOIA pa-
7 | mpoueccoB 5 10
OOTHI U 3aITUTE OTYETHBIX
(tema: 3.3. PactBopsl. ['uapomus.)
MaTEpHUaJOB.
IToaroroBka K omnpoc
Pa3znen 4. DnekTpoXUMHUYECKHUE MPOIIECCHI o Tef\l/[e 1a60DATO Ifoﬁy a
8 | (tema: 4.1. OxucnuTeIHHO- patop P 4 12
OOTHI U 3aITUTE OTYETHBIX
BOCCTaHOBUTEIIbHBIC PEAKIINH. )
MaTEpHaJOB.
Paznen 4. DnexTpoxuMHUYECKHEe IPOLECCH [TonroroBka k onpocy
9 (tema: 4.2. 'anpBaHMYECKUE SJICMEHTBL. DJIEK- | TI0 TeMe JIabopaTopHOii pa- 4 10
TPOJIU3 PaCTBOPOB M paciiaBoB. Kopposust Me- | OOTHI U 3aIIUTE OTYETHBIX
TaJyIoB. Borpockr skooruu.) MaTepuaoB.
IToaroToBKa K MPOMEXYTOYHOM aTTeCTALIMKU N3yuenne neKIHOHHOTO
MaTepuana, TUTepaTypHbIX
10 prajia, JHTEpatyp 3565 | 8,65
HMCTOYHHKOB B COOTBET-
CTBHUM C TEMATUKOMN
HUroro: 91,65 133,65

10




6. [lepevyeHb yueOHO-METOANYECKOT0 O0ecrieYeHusl N0 U CHUILIHHE

OcHoBHas AONMOJHUTEIBbHAA JJUTEPaATypa

Ne ABTOp, HANMCHOBAHHE Ton IIpumeyanue
n/n HA3TaHU
OcHoBHasi yueOHasi auTepaTypa
1 | AxwmeroB, H. C. O0mas u HeopraHuueckasi XUMHs : y4eOHUK s
By30B / H. C. AxmetoB. — 12-¢ m3x., crep. — Cankr-IletepOypr : [ToTHOTEKCTOBBII
Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : amek- JIOCTYII TIPU BXO-
. .| 2021
TpoHHBIN // JlaHb : 3nMekTpoHHO-OMONMMoTeuHas cuctema. — URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexum noctyna: st aBTOpU3. MOJIb30BATENCH.
2 | Mudtraxosa, H.III. Obuias 1 Heopranuyeckass XuMusi: yuebHoe T0-
coobwue / H.ILI. Mudraxosa, T.I1. [Terpora; mox pea. A.M. Kysnero-
Ba; MuHHCTEpPCTBO 00pa3oBanus U Hayku Poccun, Kazanckuii Haru- [TomHOTEKCTOBBIN
OHAJIBHBIM HMCCIEAOBATEIbCKUNA TEXHOJOTUYECKHI YHUBEPCUTET. — 2017 | AOCTYN TP BXO-
Kazanp: KHUTY, 2017. — 408 c.: Tabiu., cxem., wi. — Pexxum nocty- JIe TI0 JIOTUHY U
mna: o [IOAIIHCKE. — URL: napoJo*
http://biblioclub.ru/index.php?page=book&id=560885 Bubmauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3JIEKTPOHHBII.
3 | [TaBnos, H.H. OOmas u Heopranuyeckass xumusi: yuebnuk / H.H.
[TaBnoB. — 3-e usn., uchp., gon. — Cankr-IlerepOypr: Jlans, 2011. — IlomHOTEKCTOBBIM
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 35IeKTpOHHBIN // Diek- JOCTYTI TIPH BXO-
< .| 2011
TpOHHO-OMOMMoTeyHass cucrema «Jlamp»: [caiit]. — URL: JI€ 110 JIOTHHY H
https://e.lanbook.com/book/4034 Pexxum gocTyma: s aBTOPHU3. naposo*
I10JIb30BaTENEN.
4 | O0mas u HeopraHudeckas XUMHsS. DJIEMEHTH TeOpuH, cnpaBounsie | 2012 46
JIaHHbIE, 3aJaHUs U1 cCaMOCTOATeIbHOM padoThl [Tekcr] : yuel. mo-
coOue i cTy/IeHTOB By30B JiecoTexH. mpo¢uist / b. I1. Cepena [u
ap.] ; mox pex.: b. I1. Cepensl, JI. C. MonounukoBa ; Ypai. roc. jie-
COTEXH. YH-T. - 2-¢ U3]., mepepad. u goim. - Exkatepunoypr : YIJITY,
2012. - 406 c. : un. - bubauorp.: c. 399. - ISBN 9-785-94984-434-2
JlonoJiHuTeIbHASL YUeOHAas JIuTepaTypa
5 | Anapaes, A.1. OOmias 1 HeopraHuueckas XuMus: yueOHoe rnocobue
/ AV. Anapues, JI.B. llleBaunbina; MuHuctepcTBo 00pazoBaHus u .
o . N [TomHOTEKCTOBBIN
Hayku Poccuiickoit ®enepanuu, HoBocuOupckuii rocyaapcTBEHHBIH
TeXHU4Yeckuid yHuBepcurer. — HoBocuOupck: HI'TY, 2015. — Y. 2. | 2015 AOCTYTL TIpH BXO-
) i JIe TI0 JIOTHHY U
Xumus s1eMeHToB. — 90 c.: Tabn. — Pexxum ocTymna: mo moamucke. — «
URL: http://biblioclub.ru/index.php?page=book&id=438292 HApoIo
bubnuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37€KTPOHHBIH.
6 | KimokBuna, E. FO. OcHoBbl 00mmeld W HEOPraHWYECKOW XUMHUH :
yueOHnoe nocobue / E. FO. Kitokuna, C. I'. be3psaun. — 2-e uza. — MolHOTeKCTORLL
OpenOypr : OpenOyprckuit [AY, 2011. — 508 c. — ISBN 978-5-
88838-697-2. — Tekcr : nanektpoHHbil //  JlaHb anekrponHo- | 2011 FIOCTYIL TIPH BXO-
i JIE TI0 JIOTHHY H
OuOIMoTeYHAas cucrema. — URL: «
https://e.lanbook.com/book/134502 11apoio
PesxuM mocTyna: uist aBTOpH3. TOJIb30BaTENeH.
7 | Yraii, SI.A. OGmas u HeopraHudecKkasi XuMus : ydeOHUK st cTyaen- | 2004 46

TOB By30B / fI. A. Yraii. - U3n. 4-¢, crep. - Mockaa : Bricias mikona,
2004. - 527 c. : un. - bubmmorp.: c. 519. - IIpeam. ykas.: c. 520. -

11



https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502

ISBN 5-06-003751-7

Koposun, H.B. O6miast xumus [Tekcr] : yueOHUK 7S CTYJEHTOB BY-
30B, 00yYarOIIUXCS TI0 TEXH. HAIPABICHUAM M crienuanbHoCcTsM / H.
B. KopoBun. - U3a. 6-e, ucnp. - Mocksa : Beicmias mkoia, 2005. -
557 c. : un. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'muuaka, H.JI. OOmast xumus [Tekct] : yueOHUK 1 OakajaaBpoOB :
yue0. mocoOue JIsd CTYJACHTOB HEXHMM. ClielHaabHoCcTel By30B / H.
JI. Tnuuka ; mox pen.: B. A. IlonkoBa, A. B. babkosa. - 18-¢ u3j,.,
nepepad. u gom. - Mocksa : IOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpenm. yka3.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JL. 3aga4un u yripakHeHuUs 110 O0IIeH XUMHUU : yuel. moco-
Oue Iy CTYJIGHTOB HeXuM. crienuraibHocTeld By3oB / H. JI. ['nunka ;
nox pea. B. A. Pabunosuua, X. M. PyOuHoii. - usa. crep. - Mocksa :
UHTETPAJI-ITIPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yuebHoe nmocodue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Kuura 1 : OcHoBHOIA
kypc — 2006. — 464 c¢. — ISBN 5-88151-520-X. — TekcT: aiiek-
TpoHHBIN // JlaHb : 37MeKTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/160944

Pexxum octyna: ijst aBTOpU3. MOJIB30BaTENCH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIpY BXOJIE
10 JIOTUHY U
naposo™*

12

Bonbxun, B. B. O6mas xumus : yuebHoe mocodue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : I[THUITY, [6. r.]. — Kuwura 2 : Cneunans-
el Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
9JICKTpOHHBIN// JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/160945

Pexxum octyna: st aBTOpU3. MOJIB30BaTENCH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIpY BXOJIE
10 JIOTUHY U
naposo™*

13

Bonbxun, B. B. O6mas xumus : ydebnoe mocodue. — Ilepmp :
[THUITY, [6. r.]. — Yacts 3 : U36paunsie raaBsl — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: ayekTpoHHBIN// JlaHb : 2JeK-
TPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/160943

Pexum octyna: st aBTOpU3. MOJIB30BaTENCH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIPA BXOJIE
10 JIOTHHY U
napoJo™

14

Kapanerbsan, M.X., JIpakua C.M. O01mas u HeopraHudeckast XuMus
: Yueonuk misg By3oB / M. X. Kapanerpsun, C. U. [pakun. - 4-¢
u3., crep. - Mocksa : Xumus, 2000. - 592 c. : wi. - (s Beiciei
mkonsl). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. XKectkocts Bosbl. Omnpenenenue *ecTKOCTH U CIO-
COOBI e YCTpaHeHHS : METOJI. YKa3aHUs IS J1a0. 3aHITHH CTY/JICHTOB
OYHO-3204. U 3204. popm oOyuenus / JI. B. Jlemunona [u ap.] ; Ypan.
roc. JecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnuorp.: c. 16.

2006

84

16

Cepena b. II. lonHbIe paBHOBeCHSI B pacTBOpax 3JIEKTPOJIUTOB : Me-
TOJI. YKa3aHUA JUIs J1a0. 3aHATUH CTYJEHTOB OYHOM, OUYHO-3304. U 3a-
o4d. ¢popm oOyuenus / b. I1. Cepena [u ap.] ; Ypan. roc. J1€COTexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

17

Hemunona JI. B. Knaccel HeopraHM4eCKHUX BEIIECTB: HOMEHKJIATYypa,
nosyueHue, cBoiictBa [Tekcr] : MeToa. ykazaHus Ijs j1al. 3aHATUN
JUISL CTYJIETOB OYHOW, OYHO-3204. M 3a04. opm obOyuenus / JI. B.
HemunoBa [u ap.] ; Ypaid. roc. JIecoTexH. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubnwmorp.: c. 45.

2007

122

18

Cepena b. Il. Crpoenue aroma W mepUOJUYECKUNA 3aKOH : METOJ.

2008

DNeKTPOHHBIHN apXuB

12



https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

yKa3aHud JUIs J1a0. U MPaKT. 3aHATUN CTYIAEHTOB OYHOM U 3204. (hopM
0o0ydeHHUs M0 BCEM HANpAaBICHUSM U CICHHUATBHOCTAM OOydYeHUs B
YIJITY / b. I1. Cepena [u np.] ; Ypain. roc. secotexH. yH-T. - Ekare-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum gocryna:
https://elar.usfeu.ru/handle/123456789/55
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Henumena C. B. OKkucauTe1bHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUHU : ME-
TOJ. YKa3aHus AJs J1a0. U MPaKT. 3aHATUHN U CTYACHTOB OYHOU U
3a04. ¢GopMm oOyueHus HampasiacHui: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumena [u ap.] ; Ypan.
roc. JIECOTeXH. yH-T. - ExarepunOypr : YI'JITVY, 2009. - 43 c. - buo6-
JIIOTP.: C. 43. Pexxum JIOCTyna:
https://elar.usfeu.ru/handle/123456789/299

2009

DIeKTPOHHBIN apXUB

1128

20

I'ony6eBa T. b. Katanutudeckue cucrembl B Kypce "Xumus" : me-
TOJA. yKa3aHMs JUIs Ja0. ¥ MPaKT. 3aHATHH IS CTYJICHTOB OYHOH M
3a04. popm obOyuenust / T. b. ['omybeBa, C. B. Ilenumesa ; Ypai.
roc. JIECOTeXH. yH-T. - ExarepunOypr : YI'JITVY, 2011. - 11 c. - bu6-
JIAOTP.: C. 11. Pexum JIOCTYyIIA:
https://elar.usfeu.ru/handle/123456789/206

2011

DNeKTPOHHBIN apXHB

*- IIpCKAC YEM HpOfITH 10 CCBLIIKC, HeO6XOI[I/IMO BOWTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCIIeYrBaETCs CO-

OTBETCTBYIOIIMMH CPEACTBaMHU HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHA.

DJIeKTPOHHbIE OMOJIHOTEYHbIE CUCTEMbI

Kaxnpiii oOyvaromuiics obecreueH JOCTYIOM K 3JIeKTpOHHON Oubnmoreynon cucrteme YIJITY
(http://lib.usfeu.ru/), 9BC HUznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA

onnaiin http://biblioclub.ru/, conepxamux u3naHusi MO0 OCHOBHBIM H3y4aeMbIM JTUCIHMILIMHAM U CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAATEIISIMUA YICOHOM U YIeOHO-METOAMYCSCKON JINTEPATYPHI.

CnpaBoyHble 1 HHPOPMANIMOHHBIE CHCTEMBbI

1. CnpaBouHo-nipaBoBas cucreMa «Koncynbrant [lnrocy.

2. UndopmanmonHo-ipaBoBoii moprain ["apant. Pexxum mgocryma: http://www.garant.ru/

3. baza nannwix Scopus kommnaunuu Elsevier B.V. https://www.scopus.com/

Ipodeccnonanbubie 0a3bl JAHHBIX

1. ®denepanpHas cinyx0a rocynapcTBeHHON craTucTUkU. OduunanbHas cTaTUCTUKA - PexuM no-

crymna: http://www.gks.ru/

AW

. Hayunast anexrponnas 6ubnnoteka elibrary. Pexxum nocryma: http://elibrary.ru/ .
. TocymapctBenHnas cuctema mpaBoBoit uapopmaruu (http://pravo.gov.ru/;
. MUHHCTEpCTBO MPUPOIHBIX pecypcoB W dkonoruu CeepuioBckoil obmactu. JlecHoil miaH

CeepunoBckoit obmactu Ha 2009-2018 rr.. (https://forest.midural.ru/article/show/id/97).
5. MUHHUCTEpPCTBO MPUPOTHBIX pecypcoB U 3konoruu CBepanoBckoil obmnactu. Jlecoxo3siicTBEeH-

HEIE peryiaMeHThI JIECHUYECTB CBepannoBcKoi

(https://forest.midural.ru/document/categor).

6. NurepaxkruBHas kaprta «Jleca Poccum» (http://geo.roslesinforg.ru:8282/4/ );
7. Tlyonuunas kagactpoBas kapra (https://rosreestrmap.ru/?zoom=14).

oOiacru:

7. ®OHJ OLCHOYHBIX CPEACTB JJIsl IPOBEACHUS POMEKYTOUYHOM aTTecTALMHA

00y4aomMXCcH Mo JUCUMUIIIIMHE

7.1. IlepeyeHb KOMIIETEHIHI ¢ YKAa3aHUEM 3TanoB uX GopMUpoOBaHMs B MpoLecce 0CBOeHHUs 00pa-
30BaTE1bHOM NIPOrpPaMMbl

PopmupyemMble KOMIETEHIIUH |

Bun u popma KoHTpoIIs
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https://elar.usfeu.ru/handle/123456789/55
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IIpoMe:XyTOYHBIM KOHTPOJIb: YCTHBIN
ONPOC Ha 3K3aMEHE

Texkymuii KOHTPOJIb: ONPOC, 3aLIUTa OT-
YETHBIX MaTEPHAJIOB IO J1a0OpaTOpHOU pa-
6ote

OIIK-1 criocoGeH periath TUMIOBBIE 3a1a4u Mpodeccro-
HaJILHOH JIeSTEILHOCTA Ha OCHOBE 3HAHMM OCHOBHBIX 3aKO-
HOB MAaTEMaTUYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHH-
eM uH(})OpPMaAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHUM.

7.2. Onucanue noxka3sareJsieil 1 KpUTepHeB OLlEHNBAHHUSI KOMIIeTeHIHii
HA Pa3JIMYHBIX 3Tanax ux GopMUPOBaHNsI, ONNMCAHUE IIKAJ OLlEHUBAHUS

Kpurtepuu oueHMBaHHsA YCTHOI0 0TBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMeKyToY-
HbIii KOHTPOIb popmupoBanHus kKommereHiun OITK-1)

«5» (omauyno): — IaH TOJHBIN, pa3BEPHYTHII OTBET Ha MOCTaBJICHHBIA BOIPOC, IOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, AOKA3aTENbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OT-
BETE MPOCIICKHUBACTCS YETKasi CTPYKTYypa, JIOTHYECKas IOCIEIOBATEIBHOCTh, OTPAXAIOMIasi CYIIHOCTh
pacKpbIBaeMbIX MOHATUMN, TEOpUH, ABJIeHU. 3HaHHE 00 0ObEKTEe AEMOHCTpPHUpPYeTCs Ha (poHE MOHUMAHUS
€ro B CHCTEME JJaHHOW HayKU U MEKAMCUUIUITMHAPHBIX CBsA3el. OTBET U3JI0KEH JTUTEPATYPHBIM S3HIKOM B
TepMHUHAX HayKH, TOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUYHSIOIINE BOIIPOCHI,

«4» (xopowto): — naH MOJHBIHN, pa3BEPHYTHIH OTBET HA MMOCTABJICHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJICTIUTH CYIIECTBEHHBIC U HECYIIECTBEHHbIC IPU3HAKHU, IPUYMHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHAX Hayku. OHAKO JOMyIIEHbl HE3HAYUTEIbHBIE OMINOKU
WJIM HEJI0YEThl, UCTIPaBICHHbIE OaKalaBPOM C TIOMOIIBIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnemseopumenvHo): — NaH HETOIHBIM OTBET, JIOTUKA M TOCIEI0BATEIHLHOCTh M3JI0KEHUS
MMEIOT CYIIECTBEHHbIC HapyiieHus. JlonyieHsl rpyOble OMMOKH MPH OMpPEIeIeHUH CYITHOCTH PACKpbI-
BaeMbIX MOHATUH, TEOPHIA, SIBJICHUI, BCICACTBUE HEIOHUMaHUs 0aKajlaBpOM UX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX NPU3HAKOB U CBA3eil. B 0TBETE OTCYTCTBYIOT BBIBO/BI. Y MEHHE PACKPBITH KOHKPETHBIE MPO-
sBIICHHsI 000OIICHHBIX 3HAHUN HE MoKa3aHo. PeueBoe oopmienne TpedyeT monpaBok, KOPPEKIHH;

«2» (HeyooenemeopumenvHo): — OakalaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHYECKHX OCHOB
npeaMeTa, He yMEeT JIeiaTh apryMEHTHPOBAHHBIC BBIBOJBI M MPUBOJUTH MPUMEPHI, MOKA3bIBaeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJIa/eeT TEPMUHOJIOTHEH, MPOSBIAET OTCYTCTBUE JIOTHUYHOCTH U
MOCJIEIOBATEIFHOCTH U3JI0KEHHUS, IeTaeT OMHUOKH, KOTOPBIE HE MOKET MCIIPABHUTD, JaXKe MPH KOPPEKIUU
mpernojaBaTesieM, OTKa3bIBae€TCsl OTBEUaTh Ha 3aHSATHH.

Kpurepun oneHuBaHHMA ONPoOCa YCTHOIO OTBETA 1O TeMe J1a00paTOpHOil padoThl (TeKyUIui
KOHTPOJIb popmupoBanue komnerenuu OITK-1):

«5» (omauuno): OTIPOC TIPOMJICH C MEPBOTO Pa3a; JAaH MOJTHBIN, pa3BEPHYTHIN OTBET Ha BCE 3aJ1aBa-
eMble ITPEero1aBaTesieM BOIPOCHI, IOKA3aHO 3HAaHUE U MOHMMaHue TeMbl. OOyyaromuiicss MpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI TIPH CAaye KOJJIOKBHYMa, 3HAET ¥ MTOHUMAET XOJI BBHITIOJTHEHUS MPEICTOSIICH J1a-
O6opaTtopHOi pabOTHI.

«4» (xopowo): onpoc MPOWUEH CO BTOPO TOMBITKH; JaH TOJHBIA OTBET Ha BCE 33JaBaeMbIe Tpe-
Mo/iaBaTeseM BOMPOCHI, TOKa3aHO 3HAHME M MOHUMaHUe TeMbl. O0yJarouiics mpu caavye KOJTOKBUyMa
MPaBIJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBUYMa C TTOMOIIBIO MPENoiaBarens, 3HaeT U MOHUMAeT XOJ
BBITIOJTHEHUS TIPEACTOsIIeH 1a00paTopHOil paboTHI.

«3» (yoosnemeopumenvbHo): ONPOC MPOUICH C TPEThEHl MOMBITKY; JaHBl OTBETHI HA MOJOBHUHY 3a-
JaBaeMbIX IIPETIO/IaBaTeNIEM BOIPOCOB, MOKA3aHO 3HAHWE OCHOBHBIX TOHSTHHA TEMbI, BHIHECEHHOW Ha
KOJIJIOKBUYM. B 0TBeTe CTylE€HTOB OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITH KOHKPETHBIE MPOSBICHUS
0000IIEHHBIX 3HAHUN He Moka3zaHo OOydvarommiics Hpu clade KOJJIOKBUYMa MPaBWJIBHO OTBETHJI Ha
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJJHAKO, peueBoe opopMileHHE TpeOyeT MOMpaBOK, KOPPEKIUH;
CTYJICHT 3HAET X0/ BBIMOJTHEHUS TIPEACTOAIIEH JabopaTOpHOI pabOTHI.

«2» (HeyOoosremeopumenvro) — OOyUaAIOUIUIICS HEe 3HA€T OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TIPUBOJUTH MPHUMEPHI, TIOKAa3bIBACT cllaboe BiaJleHHEe MOHOJOTHYECKOW pe-
Ybl0, HE BJIAJICET TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBHUE JIOTUYHOCTH U TOCJIEJOBATEIBHOCTU U3JI0XKE-
HUS, IeTaeT OMHNOKH, KOTOPhIEe HE MOXKET MCIIPaBUTh, Jake P KOPPEKITUH MPEToaaBaTeieM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOIMpPOChl. OOydarouuiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
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COB, HE 3HAET X0/1a MPOBECHUS MPEACTOAIICH TabopaTOpHOI PaboTHI.

Kpurepun oueHuBaHMsI BBINOJHEHUS JA0OPATOPHBIX PAdOT U 3alMTHI 0TYeTa (TEeKYyIUMid
KOHTPOJb ¢popmupoBanune komnerenmun OITK-1)

«5» (omnuuno): paboTa BBITIOJIHEHA B CPOK; O(hopMIIEHUE U COJepKaTelIbHas YacTh OTYeTa 00pas3-
IIOBBIE; PabOTa BBIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIEHUS, 3aKII0UCHUS U
BbIBOJIbI. OO yuarouuiics NpaBUIbHO OTBETHII HA BCE BOIIPOCHI MIPH 3AIUTE OTUETHBIM MAaTEPHUAJIOB.

«4» (xopowio): paboTa BBHIIIOTHEHA B CPOK; B OPOPMIICHUH OTYETA M €r0 COJEP)KATEILHONW YacTH
HET IpyOBIX OMMOOK; paboTa BBIMOJHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHHSI,
3aKJIFOYEHUS ¥ BBIBOJIbI. OOyJaromuiics MpU 3alIUTe OTYCTHBIM MATEPUAIIOB MPABUIBLHO OTBETHUII HA BCE
BOIIPOCHI C TIOMOIIIBIO MPENo1aBaTesl.

«3» (yoosnemeopumenvro): padoTa BBIIIOJIHEHA ¢ HApYIICHUEM rpaduka; B 0hOpMIICHIH, COMIEP-
KATEIbHOM YacTH OTuYeTa €CTh HEJAOCTaTKU; padoTa BBIMOJIHEHA CaMOCTOSITENIbHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 00001IeHNsI. OOyUaOMUIACs PH 3aIUTE OTYCTHBIM MaTePHAIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (Heyoosremseopumenvuo): ohopmieHHE padOTHl HE COOTBETCTBYET TPEOOBAHHAM; OTCYT-
CTBYIOT WJIM CJICJIaHbI HETIPABUIIbHBIC BHIBOJBI U 0000mIcHHs. O0yJaronuiicss He CMOT 3aIlUTUTh OTYET-
HbIE MaTEpUAaJIbl U OSICHUTD MIPE/ICTABJICHHbBIC IaHHBIE.

7.3. TunoBbie KOHTPOJIbHBbIE 32IaHUS WM HHbIE MATepPHAJIbI, HE00X0AUMbIe /11l OlleHKH 3Ha-
HMii, YMEeHUI1, HABBLIKOB M (MJIH) ONBITA JAeATEIbHOCTH, XapaAKTEPHU3YyIOIIHUX dTanbl GOPMUPOBAHUS
KOMIIEeTEHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpaMMbl

Bomnpocsl k 3x3amMeHy (IIPOMEKYTOYHBIH KOHTPOJIb):

1. ATOMHO-MOJEKYJISIpHOE YUeHUEe. XUMHUECKUE HJIEMEHThI U MPOCThIE BELeCTBA. 3aKOH ABOrajapo

U 3aKOH 3KBHBAJICHTOB.

CocraBHbl€ 4acTu aTOMa, UX 3apsl U Macca. Y paBHeHue I lnanka.

3. JIBoiicTBeHHas mpupona cBeta. KopmycKkynsipHO-BOIHOBOM Tyanu3M. Y paBHenue ne-bpoiis. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpeaunrepa. CoiictBa BomHOBOU pyHKIMU. COOT-
HOILIEHUE HeolpeneneHHocTel [eiizenbepra.

4. KBaHTOBO-MeXaHHYeCKOe OOBsICHEHHE CTpoeHue aroma. KBaHTOBble uHcha, UX (PU3HUECKUt
cMbIci. ATomHbIe opOuTanu. OnHodnekTpoHHbie aToMbl. [Ipuniun Ilaynu, npasmio Xynna. Ilo-
CJIE0OBATEIBbHOCTD YHEPIETUUYECKUX YPOBHEW B MHOTOJIEKTPOHHBIX aTOMaXx.

5. Cospemennbie GopmynupoBku [lepuonnueckoro 3akoHa. CTpyKTypa MEPHOIUYECKON CHUCTEMBI.
V3MeHeHHe CBOMCTB 3JIEMEHTOB B MEPUOJUYECKOM cucTeMme (BepTHKalbHas M TOPU3OHTAJIbHAs
MEPUOJUYHOCTb).

6. Ilepmoamveckas cuctema U ee CBsi3b cO cTpoeHreM atoMoB. [Ipasuio Kieukosckoro. S-, p-, d-, u
f- smemMeHTHI.

7. Paguycsl aTOMOB M MX U3MEHEHHUE B MepHoJax U NMoArpynmnax. MoHHele paanychl U 3aBUCUMOCTb
UX OT DJICKTPOHHOTO CTPOEHHUS U CTEIEHU OKUCIICHUS. I3MEHEHHE KMCIOTHO-OCHOBHBIX CBOWCTB
COCIMHEHU 110 NTEPUOJaM U IPYIIIIAM.

8. MHcropwust pa3BUTHS AJIEKTPOHHBIX MPEICTABICHNN 0 XUMUYECKOH cBsi3u (Teopusi Koccens u JIpro-
uca). loHHast 1 KOBaJICHTHasl CBSI3H.

9. HampaBieHHOCTh M HACHIIIAEMOCTh KOBAJIIGHTHOM CBsi3H. [loysipHast KoBasieHTHast cBsi3b. [lomsipu-
3yEMOCTb.

10. MoHHas CBs3p KaK KpaWHHI CITydail TOJSIPHOW KOBAJICHTOH CBsi3u. HeHampaBiieHHOCTh UM HEHa-
CBIIIAEMOCTb NOHHOM CBS3HU.

11. KpuBasi noTeHuManbHONH 3HEpruu MojeKkys. OCHOBHbIE MOJIOKEHUSI METOAa BaJEHTHBIX CBS3CH.
BajleHTHOCTB aTOMOB 3JIEMEHTOB € ITO3ULIMKA METO/A BaJICHTHBIX CBSA3EH.

12. Teopus ruOpunu3anum. 3armoHeHue THOPUIHBIX OpOHTAasel HEMOISIEHHBIMH TTapaMH JJIEKTPO-
HOB.

13. O6pa3oBaHue KpaTHBIX CBS3EH G- U T — CBSI3U, NX 0COOCHHOCTH. OOBSICHEHNE CTPOCHHE MOJICKYIT
N2 u CoHs; CH4, NH3, H20.

N
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14.
15.
16.
17.
18.

19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.

42.
43.

XapaKTepUCTUKU XUMUYECKOH CBSI3U: JJIMHA U DHEPIHUsl, BAJICHTHBIN YIOJL.

JloHOopHO-ak1enTopHas cBsA3b. BomopoaHas cBs3b.

Kunkoe cocrossuue. BnusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HEATEKTPOJUTOB. OcMOTHYECKOE naBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOT O NIapa HaJl pacTBopoM. 3akoH Payns. Temneparypsl KUIIEHUS U KpUCTa-
nmu3anuu. Kprockonus u 30yUIHOCKOIHS.

Teopus anexTponuTryeckoil qucconuanuu Appenuyca. Poiabs pactBoputens B mpouecce pacmaja
ANEKTPOJIUTA HA MOHBL. JIM3JIeKTprUecKas MPOHUIIAEMOCTh U MOHHM3UPYIOLIasi CIOCOOHOCTh pac-
TBOPUTEJISL.

Cnabble U cuibHBIC 3TEKTPOIUTHI. CTeNeHb TUCCOLUAUU U €€ CBS3b C M30TOHUYECKUM K03 du-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa quccouuanuu ciadblX 3JeKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBasibga. BnusHHEe OIHOMMEHHOTO MOHA HAa JWCCOLHUAIMIO CcIa00ro 3JIEKTPOJIHTA.
CrynenyaTas Auccouuarusi.

CocrosiHHE 3IEKTPOIUTOB B pacTBope. VIOHBI 1 HEAUCCOLIMUPOBAaHHBIE MOJIEKYIbl. Koaddumment
akTuBHOCTH. [loHsITHE 00 MOHHOM CHIIe pacTBOpA.

HNounnbie peakuuu. Y CIOBHUS CMEILICHUS MOHHOTO paBHOBecHs. [[pon3BeaeHrne pacTBOpPUMOCTH.
DNeKTpoNuTHYECKas AUCCOLUALIMS MOJIEKY Boibl. IOHHOE ITpou3BeIeHHE BOJBI.

Bonopoansrii mokaszarens. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'maponus. Crenenb rujiposimsa, €€ 3aBUCHUMOCTh OT KOHUEHTpaluu, Temneparypsl. KoHcranra
TUIPOJIN3A.

Paznuunsle cnyyau runpoinusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBAaHUI.

Baxneiiline OKUCIUTENM W BOCCTAHOBUTENU. VI3MEHEHHE OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEPHOJaX U MOArPYIIAX.

CocraBiieHrne ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Kmaccubukanus okwc-
JIUTENIbHO-BOCCTAHOBUTEIbHBIX PeaKIUil. BrluncieHne XuMUYeCKUX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAHOBUTEJIS.

Bnusinue temmeparypbl, KOHUEHTPALUK PEAareHTOB, UX MPUPOAbI, CPEAbl U JAPYTUX YCIOBHUI Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX MpoleccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJIMIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUAJIOB JIJIsl PELIEHHs BOIPOCa O BO3MOXK-
HOCTH ITPOTEKAHUS PEAKIUH.

TepMmonnHaMuyeckas cucreMa. 3aKOH COXpaHEHMsI SHEpPruu. BHYTpeHHsISl S3HEPTUs U YHTAJIBIINA.
OK30- U DHIOTEPMUYECKUE PEAKIIMH. TEPMOXUMHUUYECKUE YPABHEHUS.

3axoH ['ecca u cnenctBus u3 Hero. [Ipumepst.

Ontanenus oOpa3oBaHus. CTtaHaapTHbIE cOCTOsSHUS BemlecTB. CTaHAapTHAs SHTANbIUsA 00pa3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococtosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CraHgapTHas 9H-
Tponus. Mi3MeHeHue SHTPONNHU B pa3IMYHBIX IPOIECCax.

ITonsarue o6 »neprum I'm60ca, ee M3MEHEHNH KaK Mepbl peaKlMOHHON crocobHoctu. Kpurepuii
COMOIIPOM3BOJILHOCTH IIPOLIECCOB B CUCTEMAX.

OOpatuMble ¥ HeoOpaTuMbIe Mpolecchl. 'OMoreHHble U reTeporeHHble paBHOBecus. KoHcTaHTa
paBHOBECHS B TOMOT'€HHBIX M F€TEPOT€HHBIX CUCTEMAX.

KoHncranTa paBHoBecus. CBs3b KOHCTaHTBl PAaBHOBECHUS CO CTAHIAAPTHBIM M3MEHEHUEM JHEPruu
['uG6ca.

[Tpunuun Jle-llatense. BausHue temneparypsl, 1aBI€HUS U KOHLEHTPALlUU PEareéHTOB Ha paB-
HOBECHE.

OneMeHTapHbIe U HedJeMeHTapHble peakuuu. Knaccudukamus peakuuit. CKOpocTh peakuuil B
TOMOT'€HHBIX U T€TEPOreHHBIX CHUCTEMAaX.

@DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh PEAKLIMU. 3aKOH AeicTBUSA Macc. KoHCTaHTa CKOpOCTH.
MonekynsipHOCTb U OPAIOK peakuuu. [lopsaok HealeMeHTapHBIX peaKIIui.

3aBHCHUMOCTh CKOPOCTH peaKkIuu OT TeMnepaTypsl. [loHsTHE 00 aKTUBHOM KOMIJIEKCE. DHEPTHs U
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SHTPOTMHS AKTHBAIIHH.

44, O0mme cBOWCTBa pacTBOPOB. PacTBOphI Kak MHOTOKOMIIOHEHTHBIC CHUCTeMbl. Kiaccudukanus
JBYXKOMIIOHEHTHBIX pacTBOpoB. IIpouecchl, conpoBoxaaromue odpazoBaHue pacTBopoB. Colib-
BaTaIusl.

45. PaznuuHble BU/IbI BRIPAXKEHUSI KOHLIEHTPALIMU PACTBOPOB U UX B3aUMHBIE [1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra30B B )KHUJIKOCTAX. 3aKoH [ 'enpu. BrnusHue Ha pacTBOPUMOCTh
IIPUPO/IbI BEILIECTB, TEMIIEPATYPBI, AABJICHUS. 3aKOH paclpeaeIeHusl.

47. HoMmeHKJIaTypa U OCHOBHBIE THUIIbI KOMIUIEKCHBIX coeAnHeHud. Knaccudukanus KOMIUIEKCOB 110
BUJTy KOOPJIUHUPYEMBIX JIUTAH]IOB.

48. DIIeKTPOXUMUYECKUN Psii HANPsDKEHUM MeTauioB. ['anpBanuueckue anemeHThl. JJ1C ranbBanu-
YEeCKOI0 JIEMEHTA.

49. DieKTpoNIu3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN nporecc. 3akonbl Papanes. [Ipaktuueckoe
3HAUEHUE 3JIEKTPOIIU3a.

50. DnexTposin3 pacIuiaBOB U BOJHBIX PACTBOPOB AJIEKTPOIUTOB.

51. Koppo3sus meramioB. MeTozsl 3alIUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3ameHy (IPOMeKYTOYHBIH KOHTPOJIb):

1. Kakoe KOIMYecTBO BEIIECTBA MOJIEKYI Bojopoa coxepkar 12,04-10% aromos Bogopona?
2.Hanmcate  MOJIEKYNISIpHOE, TIOJJHO€ W COKpAIlGHHOE HOHHOE  YPaBHEHUS  PEaKIMU

Fe(OH), + HNO, —
1o nonHo# hopMe COCTaBUTH MOJICKYIISIPHOE YpaBHECHHUE:
Pb?" +S% —PbS
3. B monekynspHoii 1 noHHO# Gopme paccmorpeTh ruapon3 NazPO4. YkazaTs cpeny (Kucas,

HeHTpaJibHas UM LIEJIOYHAs!) PeakLnu.
4.VIOHHO-37I€KTPOHHBIM METOJIOM OIPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUU PEAKIUH:

Al + H,0 + NaOH —[AI(OH),|* +H,+ ...

5. Ykaxute, u3mMmeHenueM Kakux napameTpos (T, P, C) MOXKHO cMeCTUTh XMMUYECKOE PaBHOBECHUE C
LEJIBI0 YBEITUYEHHS BBIX0/1a IIPOJTYKTOB PEAKIIMU: H,S, + 1, <>S, +2Hl,;AH)0

6. BomopoaHslii anekTpos; cpaBHeHus. CTaHIApTHBIN SJIEKTPOIHBINA IOTeHIHAl. Y paBHeHre HepHeTa.

7. Kakoit 00béM (MJ1) pacTBOpa THAPOKCHIA KaJlUsl ¢ MOJISIpPHOM KoHLeHTparuen 0,2 Monb/1 TpebyeT-
csa st Hetpanmuzamuu 100 Mi pacTBOpa CepHOM KHCIOTHI ¢ MOJSpHOW KoHueHtparuei 0,1
MOJIB/11?

Bomnpocel Kk onpocy 1o TeMam JaGopaTopHBIX padoT (npumepst) (TEKYIUA KOHTPOJIb)
Pazgen 1. rema 1.1.-1.2. JTaGoparopHnas padota Nel
«OrnpeneneHne SKBUBaJICHTHON MacChl HEU3BECTHOIO METAJLIIa»

1.®opMynupoBKa 3aKOHA COXPAaHEHUsI MacChl U SHEPTUHU, €r0 MaTEMAaTUYECKOE BbIPAKEHUE.

2.DopMyJIMPOBKA 3aKOHA COXPAHEHUSI MacCCBhI.

3.®opMynupoBKa 3aKOHa MOCTOSHCTBA COCTABA.

4.dopMynupoBKa 3aKOHA KPAaTHBIX OTHOILLIEHHH.

5.®@opMynMpOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BBIPAKEHUE.

6.0mpenieneHre NOHATUN: MOJIb BELIECTBAa, OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca, MOJIsIpHas Mac-
ca.

7.0mnpeneneHye MOHATHI: SKBHUBAJICHT AJIEMEHTA, MOJISIpHAs Macca SKBUBaleHTa, (opMmyla s
pacuera MOJISIPHON MacChl DKBUBAJIEHTA 2JIEMEHTA.

8.0rmpezenenne MOHATHN: YKBUBAJICHT BEIIECTBA, MOJISIPHBI 00bEM SKBHUBAJICHTA Ta3a.

9.®@opMmynel 1 pacueTa MOJISIPHON MacChl SKBHBAJIEHTAa OCHOBHBIX (UETHIpEX) KJIAaCCOB HEopra-
HUYECKHX COSIMHEHHH.

10.®opmynrpoBKa 3aKk0Ha ABOTapo, CMBICI U BETUYMHA YUClia ABOraipo.

11.®@opmynupoBKa ABYX CIEACTBUHI U3 3aKOHA ABOTaIpo.

17



12.00beM, 3aHMMAaeMBbIi JTIOOBIM T'a30M MPU HOPMAIbHBIX yCIOBUSX (H.y.). [IpuBectn 3HaueHHS
JaBJICHUS U TemnepaTypsl ipu H.y. B cuctemax CU u CI'CE.

13.MaremaTudeckoe BhIpaKeHUE 00hEIMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus KianeiipoHna).

14.Marematuueckas 3anuch ypaBHenus MenneneeBa — Kianeiipona.

15.ITonaTHe napuyaabHOro JaBJIEHUS ra3a. 3aKOH NapluaibHbIX JaBieHui [lanbToHa.

16. BemecTBo coctout M3 Menu u cepul. M3 0,667 r aToro BemecrBa nosydeHo 0,556 r okcuaa
meau(Il). Beraucnure MaccoByrO JIOJIFO MEIU B BEIIECTBE U HaiiuTe ero hopMyiy.

Pa3nen 1. rema: 1.3. JlabopaTopHas pabora Ne2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN. XUMUs 3J1eMeHTOB. CBOMCTBA BaXKHEHIIIUX CO-
€IVUHEHUN

. 101
1.ITonaTue xuMudeckuil djieMeHT. UTo o3HadaeT 3aIuch 44 Ru?

2. IlepeuncnantTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IIEIIOUHBIC DJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI 3JIEMEHTOB, Ha3bIBAEMbIX FAJIOT€HAMH.

4.TlepeunicuTe CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX IIEII0YHO-3EMEIbHBIMH.

5.Kakue sneMeHThl Ha3bplBalOT HeMeTaulamu. IlpuBeauTe Bce UCKIIOYEHUS U3 CHOPMYITUPOBaH-
HOTO TIPaBUJIA.

6.Kakue snemenTsl Ha3bIBatOT Metauiamu. IlpuBeaure Bce UCKIIIOUEHUS U3 CHOPMYIMPOBAHHOTO
npaBuIa.

7. laiite onpeneneHue okcuaoB. KakoBa cTeneHb OKUCIEHUS OOpa3yloIlIero OKCUI 3JE€MEHTa B
HIDKe TpuBelieHHbIX okcuaax: Cra07, TiO2, H202, KO2? Ha3oBuTe 3TH OKCHJIBI, IPUBEANUTE MX Tpadude-
ckue GOpMYyIIbI.

8.JlaliTe ompexneneHUs OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX M HECOJICOOPa3YIOMIUX OKCHIOB.
[TpuBenuTe no ABa mpuMepa Kaxa0ro Tuna okcuaos. [Ipusenute ux rpadpuyeckue Gopmysibl.

9.MaiiTe ompeneneHUe OCHOBAHMM C TOYKHU 3pEHHUS TEOPUM DJIEKTPOJUTHUECKON IUCCOLUAIMH.
Yro HazbIBaeTCs KUCIOTHOCTHIO OCHOBaHMI? Kakne oCHOBaHUs Ha3bIBAIOTCS LIEJI0OUaMU?

10./laiiTe omnpeneneHne KUCIOT ¢ TOYKH 3PEHUS TEOPUH DIIEKTPOIUTHUECKON Juccormanuu. Yro
Ha3bIBAETCSI OCHOBHOCTHIO KuCJIOT? [IpuBenuTe mo oJHOMY NpUMEpYy KHCIOPOJCOAEPKALINX U OeCcKHC-
JIOPOJHBIX KUCIIOT, JAWTE UX CHCTEMATHYECKOE M TPATUIIMOHHOE Ha3BaHHUS.

11./laliTe onpeneneHne CpeaHUX CONEH C TOUYKH 3PEHUS TEOPUU AIEKTPOIUTUYECKON AMccoLna-
. YeM OTIMYaloTCsl OT HUX KHCIbIe U OCHOBHBIE conn? [IpuBenuTe 1o 1Ba mpuMepa KHCIBIX B OCHOB-
HBIX coJiel, Ha3oBuUTe ux. [lpuBeaure ux rpaguueckue GopmyIibl.

12.laiiTi omnpesneneHre ITBOMHBIX U CMENIaHHBIX cosieid. [IpuBenuTe 1o /Ba mpuMepa Kaxiaoro
TUIA 3THX cojiel u Ha3oBuTe ux. [IpuBenure ux rpapuueckue Gopmybl.

13.JlaliTe onpeneneHue MoHATHS rpapuueckoil popMyisl coenunenus. [lpusenure rpapuueckue
dopmynel coequnenuit: VOSOs, CrOHSO3, HBrO2, CaHPO4. K kakum kiaccam OTHOCATCS STH COEIU-
HEHWsI, JalTe UX TPAAUIIMOHHBIC Ha3BAHMSL.

14./laiiTe onpeneneHye MOHATUS CTENIEHb OKMCIEHUS 3JIeMEHTa B coeluHeHuu. Paccuuraiite cre-
MEHH OKHMCIIEHHS dJIeMeHTOB B coemauuenusx KoCroO7, HaPOs, SiOs%, Cr2(S0a)3, maiite ux TpaauIHOH-
HbIE Ha3BaHMUSL.

15.Metadochopnas u oprodocdopHas KUCIOTH — HA YTO YKA3bIBAIOT UCIIOJIH30BAHHBIE TPUCTAB-
ku? IlpuBeaure rpadguueckue GopMynbl ITUX KUCIOT.

16.IlpuBenute 0ObIUHBIE U rpadrueckue GOpMyIIbl XJIOPCOAEPKAIIUX KUCIOT, COOTBETCTBYIOLIUX
CIIEAYIOIIMM CTENeHSIM OKUCIeHus xiyopa: -1, +1, +3, +5, +7. [IpuBeaure TpaiulMOHHBIE Ha3BAHUS ITUX
KHACIIOT. Ha 9To yKa3pIBatOT UCTIONB30BaHHBIC B HA3BAHUAX OKOHYAHHUS?

17. CocraBbTe MOJEKYISpHBIE M HOHHBIE YpaBHEHHs PEaKLUi, C MOMOIIBI0 KOTOPBIX MOKHO
OCYIIECTBHUTH CIIEAYIOIINE TPEBPAICHHS:

S—502—-S03—>H2504—CrOHSO4—>Na:SOs—>NaHSO4

18. Ha3zoBuTE KOMIUIEKCHBIE COETMHEHHS. YKaXHUTE 3apsil KOMIIJIEKCHOTO HOHA, CTENIeHb OKHCIIe-
HUS ¥ KOOPJAWHAIIMOHHOE YUCIIO HOHA-KOMIIEKCO00pa3oBaTes, a Tak)Ke IEHTAaTHOCTD JINTaH]IOB.

Naz[Ag(S203)2]; [Co(NHs3)e]Cl2; [Be(OH)2(H20):]

19.3anummMTe ypaBHEHNE PEaKIMU B MOJIEKYIIsipHOM U noHHOM Bujie: Cra(SO4)3 + BaClo—
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Pa3nen 2. rema: 2.1. JlabopaTopnast pabota No3
«CTpoeHne aToMa U IePHOANYeCcKas CucTeMa XUMU4deckux 3nemenToB JI.M1.MenaeneeBay»

1.Mogens bopa crpoenust aroma. [locrosinnast Punbepra, ee uncienHoe 3HaYE€HUE.

2.IlonsiTe opOUTAIIB.

3.®Du3NYeCKU CMBICIT U 3HAYEHHUSI, IPUHUMAEMbIE IJIABHBIM KBAHTOBBIM YHCJIOM.

4.Du3znueckuii CMbICT U 3HAYECHUS, TPUHUMAaeMble OpOUTATbHBIM KBAHTOBBIM YUCIIOM.

5.Bup anekTpoHHBIX 007aKoB (OpOuTaieil) U COOTBETCTBHE MEX/y YHCICHHBIMH U OyKBEHHBIMH
0003HAaYEHUSIMH OPOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.DU3NYECKUN CMBICIT U 3HAYEHUS, IPUHUMAEMbIE MarHUTHBIM KBaHTOBBIM YUCIOM. CBSI3b 3TUX
3HAa4YeHUH ¥ 4YKcia S-, P-, d- u f-opouraneii.

7.DU3NYECKUN CMBICI U 3HAYCHHS], MIPUHUMAEMbI€ CIIMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YciioBHAs 3aMUCh YHEPreTUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3UIECKHUI CMBICI TPUHIIAIIA MUHUMYMa YHEPTHH.

10.®opmynupoBKa U GU3HIEeCKUi cMbICT npuHInmna [laymm.

11.®opmynupoBka u (HU3HYECKHIA CMBICI MTpaBuUia XyH/a.

12.®opmynuposka npasuia KiaeukoBckoro.

13.Yto Ha3pIiBaeTCa AJIEKTPOHHOW KoHpurypamueit aroma? [IpuBenure MOJHYIO 3JIEKTPOHHYIO
KOH(UTYpaIHio aToMa 3IeMeHTa ¢ 3apsaoM sapa 51.

14.PaccunraiiTe MAKCHMAJIbHOE YUCIIO 3JIEKTPOHOB, KOTOPBIE MOTYT HaX0auThcst Ha 3P u 5f opoOu-
TasX.

15.IIpuBenute coBpeMeHHYI0 popmynupoBky [lepuonndeckoro 3axona J[.11.Menneneena.

16.0npenenenre u Gu3nMUecKuidl CMbICT TOHATHI: 3QPEKTUBHBIN 3aps Aapa, MOCTOSHHAS dKpa-
HUPOBAHUSI.

17.Ilonarus paauyca aToMa U noHa. Kak nu3MeHsiercs panyc 4acTULbl IPU NMEPEX0/ie: aTOM — €T0
MIOJIOKUTEIBHO 3apsKEHHBINA MOH, aTOM — €0 OTPULIATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB IIPH MEPEMEIICHUN BIIOJIb IEPHO/ia ClieBa Halpa-
BO U IIPH MEPEMEIIEHUN CBEPXY BHHU3 BJIOJIb TJIABHBIX U MOOOYHBIX MOATPYI?

19.0npenenenne NOHATHS HEPTUsl MOHU3ALNH, €IUHULIBI €€ U3MEPEHHS U XapaKTep €€ U3MEeHe-
HUS B IEpUOJaX U TPYyITax.

20. OmpeneneHue MOHATUS YHEPTUS CPOJCTBA K DIIEKTPOHY, SAUHUIIBI €€ U3MEPEHHUS U XapaKTep
ee U3MEHEHMsI B IEpUoJIaX U rpynmnax.

21.ITonsiTve u GU3NYECKUI CMBICT AJIEKTPOOTPHUIIATEILHOCTH JIE€MEHTOB 10 Mannukeny. Ennnu-
bl €€ U3MEPEHUS U XapaKTep U3MEHEHHUS B MIEpUOAaxX U rpyIiax.

22.0OTHOCUTENIBHBIE ANEKTPOOTPULATENBHOCTH IO [lOMMHTY: Kak OIEHMBAIOTCSA M 3aKOHOMEPHO-
CTH U3MEHEHHS UX 3HAYCHHI B IEPHOJIaX U TPYIIax.

23. Hanummre >neKkTpoHHbIe (OPMYIBI TPUBEACHHBIX HIDKE HOHOB. K ceMelCcTBY Kakux snemMeH-
TOB OTHOCSITCS aTOMBI 3THX HoHOB? Sn*, Mn?*, Cu?*, Cr¥*, S%.

Pasnen 3. Beenenue B TeOpHI0 XUMHUYECKUX TTPOLIECCOB
(Tema: 3.1. DHepreTuka XUMHYECKUX MPOLIECCOB.)

1.Onpenenenue NOHATHS TEMIOBOM APPEKT peaKIuH.

2.IlepBblii 3aK0H (Hayasio0) TEPMOAMHAMUKH, €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE U 3aIUCh JUIS U30-
OapHBIX MPOIIECCOB.

3.0npeneneHne M30TEPMUUECKUX, U30XOPHBIX U M300apHBIX MpolieccoB. MoanpuKkanuu 3amucu
MaTEeMaTHYeCKOro BhIpaXKeHHs 1-To Hauana TEpMOJUHAMHUKHU B ATHX TPEX CIydasx.

4.JlaiiTe ompeneneHue SHTAIBIINHU, SHAO- U IK30TEpMHUUECKUX MporeccoB. OOBICHUTE B3aUMO-
CBsI3b 0003HaueHHH TerioBoro dddexra Q m AH.

5.0npezneneHne NOHATUS TEPMOXUMHUYECKOe ypaBHeHHe. Kakue ycioBUs Ha3bIBalOTCS CTaHIApT-
HBIMU?

6.0npeneneHyue MOHATHS SHTAJIBIMK OOpAa30BaHMSA, €IUHHIIBI U3MEPEHUs. 3HAUEHUS SHTAIbIHNMA
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00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBka 3akoHa ['ecca. MaTemarnieckoe BhIpakeHHUE CIIEACTBHS U3 3aKoHa ['ecca.

8.Onucanme MOHATUS SHTPOIUH CUCTEMBI, €AUHUIBI U3MEPEHUSI.

9.MaremaTtnueckas (popmyiia s pacueTa U3MEHEHHs SHTPOIMHU B IIPOLIECCE PEAKIIUH.

10.0Omnpenenenue noHATHs N300apHO-U30TEPMHUUECKOTO MOTEHIMAaNa peakuun (dHeprun ['mboca).
Urto oTpaxkaer BenmuuuHa 3Hepruu [ m606ca?

11.0mpenenenue noHATHS cTaHAapTHOW »Heprun ['m66ca oOpa3oBaHusi, enUHUIBI 00pa30BaHUs.
3HayeHUs CTaHJapTHBIX YHepruil [ m60ca oOpazoBaHUs IPOCTHIX BEIIECTB?

12.Maremaruueckas Gpopmyna A pacueTa U3MEHEHUS M300apHO-U30TEPMUUECKOT0 OTEHIIHAa
B IIpOIIECCEe peaKUHy.

13.CooTHOIIEHUS] MEX/Ty SHTAIBIUHHBIM M SHTPOIUHHBIM (aKTOPaMH W HaIlpaBlIeHUE MPOTEKa-
HUSI XUMHUYECKON peaklnu.

14.ITonsitue TepmoanHamuueckoit pynkuuu. [lepeuncnure u3BectHpie Bam TepmoauHamMuyeckue
byHKIHIH.

15.Brerancnute TemnoBoii a¢dexT peakiun BoccranopieHus 80 r Fe2O3 amomMuHuem.

16.B03MOXHO 71 TP CTaHJAPTHBIX YCIOBUAX MojydeHue aHuinHa 1o peakuuu NH3r) + CeHer)
= CeHsNH2) + Ha)?

3amaHus 1J1s J1a60PaTOPHBIX PadoT (TeKYIHii KOHTPOJIb, IPUMEPHI)
®parmeHT K Teme 4.1 «OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIMN

3ananue 1. UccienoBanne OKMCJIUTEIbHBIX CBOMCTB MEPMAHIaHATA KAJIUA B KUCJI0i cpeje.
Hns pactBopa ¢ pH, 3a1aHHBIM BapuaHTOM, PAaCCUUTHIBAIOT 3HAYEHHUE IEKTPOJHOIO MOTECHIMAIIA
CIIeyIOIIel OKUCIUTEIbHO-BOCCTAHOBUTEIHHON CUCTEMBI:

MnOs + 8H* + 5 = Mn?* + 4H20,

CCJIM KOHIICHTPpaluA MnOs u Mn2+, a TaKKe TCMIICpATypa U JaBJICHUEC COOTBCTCTBYIOT CTAHAAPTHBIM.

CpaBHMBAIOT BBIYMCIEHHOE 3HAYEHHME IEKTPOJHOIO MOTEHIMAJIa CO CTAaHJAPTHBIM U JEJal0T BbI-
BOJI O BIIMSIHUU CpPE/Ibl Ha OKMCIUTEIbHBIE CBOMCTBA IEpMaHTaHAT-HOHOB.

CrposT rpaduK 3aBUCHMOCTH OKHCIUTENHbHOTO noTeHmuana MnOs/Mn?" ot pH cpensl. IIpu kakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNO4” nonamu:

I, Br,, CI"? IToka3piBatoT 3TH 00;1aCTH Ha rpaduke.

3aganue 2. BoccraHoB/leHMe NepMaHraHaTa KaJus B Pa3JMYHbIX cpeAax.

B Tpu oTnenbHble MpOOUPKHU C paCTBOPOM MEepMaHraHaTa Kaiaus Jo0aBIIsioT pa30aBICHHYIO CEPHYIO
KHCJIOTY, TaKoi k&€ 00beM BOJBI M KOHIICHTPHPOBAHHBIA PAaCTBOP MIEIOYH. 3aTeM B KaXKIYIO U3 MPoOH-
POK MpHOABIISIOT CBEXKEIPUTOTOBIEHHBIN pacTBop cyiabputa Hatpus NaxSOs. [{ng oObsicHeHus: Habut0-
JIA€MOT0 MMEIOT BBHIY, YTO B KHCIIOH cpese oOpasyroTcs nousl Mn?*, B meiitpanbHoii - MNO, u B cHITh-
HOIIETOUHOH cpesie - oHbI MNO4%". TIomb3ysach HOHHO-DIEKTPOHHBIM METOJOM, COCTABIAIOT MOIHEIE
YPAaBHEHUs pPEaKIHil.

Ha ocHOBaHMM BBIYMCIEHHBIX JJIs BceX peakuuii 3HaueHuit 3J[C nenarot BBIBOA 00 OKUCIUTEIBHOM
CIOCOOHOCTH MepMaHIaHaTa Kajius B KUCJION, HEUTPaJIbHOM U LIEIOUHOM cpeaax.

3ananue 3. AHa/IU3 32/1aHHON OKHC/IUTEIBbHO-BOCCTAHOBUTEIbHOM peakummu.

Jns 3amaHHON Taphl BEmeCTB (B COOTBETCTBHHM C WHAWBUIYAIBHBIM BAapHAHTOM) OIPEIENISIOT
OKHCIIUTEb U BOCCTAHOBUTEINb, paccuuThiBatOT D/1C 1 CTaHIapTHBIX YCIOBUI U OIEHUBAIOT BO3MOX-
HOCTBH CAMOTIPOHM3BOJILHOTO MPOTEKAHUS PEAKITH MEXTy HUMH.

[TpoBoasT nanHyto peakuuio. OTMevaroT HabIr01aeMble SIBICHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIIOT MOJHOE YpaBHEHUE PEaKLUU.

3aganue 4. CpaBHeHHE OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX CBOHCTB BelIECTB.

Jnist 3a1aHHOTO BeIecTBa (B COOTBETCTBUU C MHAWBUAYAILHBIM BapUAHTOM) OIIPENENISIOT CTEIIEHU
OKHCJICHHsSI aTOMOB M OTMEYalOT, OKHCIHMTEJIEM MM BOCCTAHOBUTEIIEM MOXET ObITh 3TO BEILECTBO B
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OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIX PCAKIUAX. HpI/I H€06XOI[I/IMOCTI/I HCIIOJIB3YIOT 3HAYCHHUA CTaHOAPT-

HBIX DJICKTPOJHBIX ITOTCHINAJIOB.

W3 npuBeAEHHOr0 CIHMCKAa PEaKTHBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPbIE MOTYT B3aUMOJIEHCTBO-

BaTh C 3aJaHHBIM B€IICCTBOM.

Vka3pIBaloT B npeanojaracMbiX pCakKUAX OKHUCIUTCIIb MU BOCCTAHOBHTCIIb, PACCHHUTHIBAIOT QI[C

AJI1 CTaHAAapPTHBIX YCHOBHﬁ. HpOBOI[fIT p€aknun, OTMEYAOT Ha6J'IIOI[aeMI)IC SIBJICHHS.
HOJIB3ySICB HOHHO-3JICKTPOHHBIM METOA0OM, COCTABJIAIOT ITOJHBIC YPABHCHUA peaKuHﬁ.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK W YPOBHeil c()OPMHPOBAHHBIX KOMIIETEHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHITUHA

Orenka

IlosscHeHnus

Bricokuit

«S5»
(oTHMuHO)

Teoperndeckoe coaepkaHie Kypca OCBOSHO HOJHOCTBIO,
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00yUeHHUs yueOHbIC 3aJaHus
BBITOJTHEHBI.

OOygaromuiicss AEMOHCTPUPYET CIIOCOOHOCTH OOOCHOBAH-
HOTO BBIOOpa yCJIOBHUI NMPOTEKaHUs, BHIOOpA pPEeareHToB M MX KO-
JINYCCTBCHHBIX COOTHOHICHI/Ifl, (1)213OBOFO COCTOsAHUA JIA OIITHU-
MaJIbHOTO TPOBEACHUS XUMHYECKUX IPOIECCOB. YCIEIIHO IMPH-
MCHACT 3HAHUA OCHOBHBIX 3aKOHOB XHMMHUH, CTPOCHHUA U PCAKIU-
OHHOM CITIOCOOHOCTH BEILECTB JJISl PELICHUS] TUIOBBIX 3a/ad Ipo-
(deccuoHanbHON AesTenbHOCTH. CrIOCOOEH MPOBOAUTH aHANIU3 I10-
JTy4EHHBIX JaHHBIX, JIeNIaTh MPaBUIbHbIC, HAYYHO OOOCHOBaHHBIC
BBIBOJIbI. ['OTOB Tpeyiarath CBOM CIIOCOOBI PEIICHUsST MOCTABIICH-
HBIX 33/1a4. ['0TOB paboTaTh Kak B KOMaHJE, TaK U WHIUBHyallb-
HO.

bazosriit

«4»
(xoporo)

Teoperndeckoe coepkaHue Kypca OCBOSHO IOJHOCTBIO,
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00ydeHUs yueOHbIC 3aJaHus
BBITIOJTHEHBI C HE3HAYUTEIbHBIMYU 3aMEUYaHHSIMU.

OO0yuatomuiics ciocoOeH MPOBOAUTH 00OCHOBAHHBIN BBIOOP
ONTUMAJIBHBIX YCIIOBUI TNPOTEKaHUs peakiuil, 3HAaeT CIOCOObI
BIMSIHASL Ha XMMHYECKHH TPOIECC C IENbI0 €r0 YCHJICHHS WU
ocTtaHOBKH. O0yYaroImuics UCTIOJIb3YeT OCHOBHbIE 3aKOHBI XUMHUHU
IJI1 pCUICHUS THUIIOBBIX 3aaa4 HpO(l)CCCI/IOHaJ'H)HOI\/JI ACATCIIbHOCTH,
Ha OCHOBE 3HAaHUI O CBOWCTBaX M CTPOEHUHU BEIIECTBA NMPOBOAUT
1o00p pEeareHToB, CIOCOOEH MPOBOJUTH AHAIM3 IOJTYYEHHBIX
JTAaHHBIX, HO JIOIYCKaeT HETOYHOCTU B (OPMYIMPOBKAX U BBIBO-
Jax.

[Toporossiii

«3»
(ymoBneTBOpH-
TEJIbHO)

Teopetnueckoe coaepkKaHUEe Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX MpOrpaMmon oOyueHus yueo-
HBIX 3aJIaHUH BBIMOJIHEHO, B HUX UMEIOTCS OIIMOKH.

OOyyaromuiicss MOXKET IOJ PYKOBOJCTBOM OCYILIECTBIISITh
BBIOOp ONTHUMAJIBHBIX YCIOBUN NMPOTEKAHUS pEaKIUil U BO3MOXK-
HOCTHU BJIUSIHUA HAa CMEIIEHNE XUMUYECKOTO PaBHOBECHUS, C LIEIIBIO
YBEJIMYEHHUS BBIXOAA MPOAYKTOB peakuuu. CrocobeH moaduparb
peareHThl JUIsl pelIeHrs TUIOBBIX 3a7ad MpodeccuoHaNbHOU nes-
TEJIBHOCTH, ITPU ITOM HCIIOJIb3YET 3HAHUS 3aKOHOB XUMUH, CTpOE-
HUS BEIIECTBA U €ro XUMUYEeCKol akTUBHOCTH. CIIocOOEH MpoBO-
JUTh aHAJIN3 MOJIyYEHHBIX Pe3yJIbTaTOB MCCIEIOBaHMS, AOIMyCKas
HE3HAYUTEeJIbHbIE OINOKH.

Huzkuit

«2»
(HEYTOBIETBO-
PHUTEIBHO)

Teoperuueckoe coaepxaHue Kypca HE OCBOCHO, OOJBIINH-
CTBO TPETyCMOTPEHHBIX MPOTpaMMON OOYJYCHHs y4eOHBIX 3aja-
HUW 1100 HE BBITIOIHEHBI, TUO0 coaepkar TpyOble OMMOKU; J0-
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Yposens chopmu-
Ornenka
POBAHHBIX KOMIIE- [TosicHeHUs

TCHITUHA

IIOJIHUTENbHAS CaMOCTOSITENbHAsE paboTa HaJ MaTepuajoM He
npuBesia K KakoMy-J1H0O 3HAUMTEIHbHOMY MOBBIIICHUIO KAaueCcTBa
BBITOJIHEHUS YUE€OHBIX 3aaHUH.

OOyyaronuiicss He 3Ha€T OCHOBHBIX 3aKOHOB XMUMHH, IIJIOXO
IIPEACTABIISIET BO3MOXKHOCTh MX HCIIOIb30BAHMS IPU IPOBEICHUU
BBIUMCJICHUM 10 ypaBHEHHUSM peakuuii. imeeT cnabblie mpeacTas-
JICHUS O CTPOCHHUHM BELIECTB U UX XMMHUYECKOM aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHUs] OJHUX BEIIECTB B JPYrUe, HE BIAJEET METO-
JaMH BBIOOpa ONTUMAIIBHBIX YCJIOBUW MPOTEKAHUS PEaKIUid H
BO3MO’KHOCTH BJIMSIHUS HAa CMEILLIEHUE XUMUYECKOI0 PAaBHOBECHS, C
LENIBI0 YBEJIIMYECHUSI BBIXOAA MPOJIYKTOB peaknuu. He crmocoben
noa0upaTh peareHThl Ui pPelIeHUs TOCTaBJICHHBIX 3adad. He
BJIaJIceT HaBbIKaMHU OOOOIICHUS U OLEHKH MOJYYCHHBIX pe3ysbTa-
TOB UCCJICOBAHUSI.

8. MeToauyeckne yKazaHus /ISl CAMOCTOSITEIbHOI pad0oThl 00y4ar0 M XCH

CamocrosTenbHas paboTa CrIoCOOCTBYET 3aKPETIJICHUIO HaBBIKOB PabOTHI ¢ yUeOHOH M HaydYHOU JTH-
TepaTypoi, OCMBICIICHUIO U 3aKPEIIEHUIO TEOPETHUYECKOr0 MaTepuana, CIOCOOHOCTH MCHOIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI B IPO(MECCUOHATIBHON JESITEbHOCTH.

CaMocTtosiTenbHass paboTa BBIMOJIHIETCS BO BHEAyIUTOPHOE (ayIAUTOPHOE) BpeMs IO 3a/laHUI0 U
IIPU METOJAMYECKOM PYKOBOJCTBE IpENoiaBaTeisi, HO 0€3 ero HemocpeACTBEHHOr0 y4acTus (IIpy 4acTuy-
HOM HETOCPEICTBEHHOM Y4aCcTUHU MPENOJaBaTENs, OCTABIIAIONIEM BEAYIYIO POJIb B KOHTPOJIE 32 paboTOM
CTYJICHTOB).

Dopmbl camocmosmenvHol pabomsl OakanaBpoB pazHOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yde-
HUE y4yeOHOM, HAyYHOM M METOJMYECKOM JIMTepaTyphl, MaTEpPUAJIOB MEPUOJINYECKUX U3JIaHUH C IpUBJIE-
YEHHEM DJIEKTPOHHBIX CPEACTB O(QUIIMATIBHON, CTATUCTUYECKON, MEPUOINYECKON U HAy4dHOU HH(popMa-
UH.

B npouecce n3yueHust AMCUUILUINHBI «XUMHs» OakanaBpamu HarpasieHus 35.03.01 «JlecHoe ne-
710» IpouIh «AIPOKOCMUYECKAs OLIEHKA JIECHBIX SKOCUCTEMY» OCHOBHBIMU SUOAMU CAMOCMOAMENbHOU
pabomoi SABISIOTCSL:

- IOJTOTOBKA K aYAUTOPHBIM 3aHATUSM (JIEKIUAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOUIUX 3aJJaHUM;

- caMoCToOsTeIbHasl padoTa HaJl OT/IEIbHBIMU TEMaMH y4e€OHOW TUCUUIUIMHBI B COOTBETCTBHM C

y4eOHO-TeMaTUYECKUM IIIaHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JEKIMOHHOIO THIA MpenojaBaTelb M3JIaraeT M pa3bsCHIET OCHOBHBIE, Hamboiee
CIIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NMPAKTHYECKUE MPOOJIEMBI, JaeT
PEKOMEH/IallMHU Ha BBIOJHEHHE CAaMOCTOSTENIbHOM paboTHI.

B xoze nexiuit o0y4aronmmcs peKoMeH1yeTCsl:

- BECTH KOHCIIEKTHUPOBaHUE YUeOHOro MaTepuara;

- oOpamath BHUMaHUE Ha OTNpeAeTeHUs TOHITHH, (POPMYIHPOBKY 3aKOHOB M MX MaTeMaTUYECKOe
BBIPAXEHUE, MOJI0KEHNS, PACKPBIBAIOIINE COAEPKAHUE TE€X WJIM MHBIX SIBJIECHUM W MPOLIECCOB, HAYYHBIE
BBIBOJIbI U ITPAKTUYECKUE PEKOMEHAIINHU IO UX MPUMEHEHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOYHSIIONINE BOMPOCHI C LENbI0 YACHEHUS TEOPETUYECKUX IOJI0XKe-
HUM, pa3pelieHns CIIOPHBIX CUTYallUN.

B pabounx KOHCHIEKTax jKelaaTelbHO OCTaBJATH IO, Ha KOTOPBIX BO BHEAYIUTOPHOE BpeMs
MOXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYEeCKOro 00ecreueHus Il CaMOCTOsITEIbHOM paboThl 00y-
YaIOIIMUXCS, JOMOJIHAIOIIEr0 MaTepual MPOCIyIIaHHOW JIEKIIMH, a TAaKK€ IOMETKHU, MOJAYEPKUBAIOIIUE
0CO00YIO BaKHOCTb T€X UM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jljis ycnemHoro oBinaieHusl KypcoM HEOOXOIUMO MOCelaTh BCe JIEKIUH, TaK KaK TeMaTH4YeCKUi
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MaTepuai B3auMOCBs3aH MeX1y co0o0il. B crmyuasx mporycka 3aHATUS CTYACHTY HEOOXOUMO CaMOCTOS-
TEJIBHO U3YYUTh MAaTe€pUal U OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI MO MPOMYIIEHHON TEME BO BpEMS HH-
JUBUJTYaJIbHBIX KOHCYJIbTAIIUH.

JlaboparopHsble 3aHIATHS — 3TO aKTUBHas Gopma yueOHoro mpouecca. [Ipu nmoaroroske k igadopa-
TOPHBIM 3aHATHSM OOYy4aromeMycss HEOOXOIUMO M3yYUTh OCHOBHYIO JIMTEPATYpPY, O3HAKOMHUTCS C JIO-
MIOJIHUTENIBHON JINTEPATypoOl, y4ecTb PEKOMEHJAUMU MpernofaBaTeis. TeMbl TEOPETHUYECKOro COAepKa-
HUS TPEIONIaraloT JTUCKYCCHOHHBIM XapakTep oOCyxkaeHus. bosblias 4acTh TeM AMCIUIUIMHBI HOCUT
MIPAKTUYECKUI XapakTep, T.€. MPEeIojaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3a/laHuil W pelleHue 3anad,
aHAJIN3 MIPAKTUYECKUX CUTYyaIUH.

BaxHOW 4YacThlO CaMOCTOSATENBHOM pabOTHl SBJISETCA YTEHHUE Y4eOHOW W HAYYHOH JIUTEpaTypBhl.
OcHoBHast HyHKITUS YUCOHUKOB — OPUCHTUPOBATH CTY/ICHTA B CUCTEME 3HAHUI, YMEHUN W HABBIKOB, KOTOPBIS
JOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHEIUAIMCTaMU 10 JAHHOW TUCLIUTUIMHE.

Ompoc no Teme 1a060paTopHOi pabOTHI MPEACTABISAET COOON OTBETHI HA MOCTABJICHHBIE BOIIPOCHI
nepen 1abopaTopHOil paboToil u mocie e€ BbImodHEeHUs. 3n0keHne B MUCbMEHHOM BHJIE PE3yJIbTaTOB
AKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PEIICHHE 3aJa4yu Mo omnpeneiacHHoi Teme. CoaepikaHue
MHUBUAYAIBHBIX BOIIPOCOB IO TEMaM JIabOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOATOTOBKY OaKalaBpoB
110 OCHOBHBIM BOIMPOCAM Kypca. YPOBEHb BBINIOJHEHUS MO3BOJISIET MPETOaBATENSIM CYAUTh O XOJE CamMo-
CTOATEIbHOU pabOTHI OaKaIaBpOB B MEKCECCUOHHBINA MEPUO U O CTETICHU WX MOJATOTOBKU K 9K3aMEHY.

[ToaroToBka K 3K3aMeHy MPEAIOoJaracT:

- U3yYE€HHUE OCHOBHOM U JIONOJIHUTEIbHOM JIUTEPATYPHI,

- U3Y4YEHHE KOHCIIEKTOB JIEKIUH;

- y4acTH€ B IPOBOJUMBIX KOHTPOJIbHBIX ONpPOCax;

9. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHi, HCIIOJIb3yeMBbIX
NPH OCYLECTBJIEHUH 00Pa30BaTEeIbHOI0 NIPoLecca Mo AUCHHUILINHE

JUisl yCTIeNIHOTO OBJIAZICHUS TUCLMITIIMHOM UCIIONIBb3YIOTCS ClIeAyIoe UH(POPMaMOHHbIE TEX-
HOJIOTUU OOyUYEeHUS:

e [lpu npoBeneHUH JICKIMH HCHONB3YIOTCS MPE3CHTAlMU Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATCPHAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlabopaTopHble 3aHATHS MO JIUCHUIUIMHE MPOBOAATCS B CHEUAIW3UPOBAHHOW YydeOHOM
ayJAUTOPUH.

JlaGopaTopHbIe 3aHATHS MO TUCIHIUIMHE MPOBOMISATCS C MCIOIB30BAaHKUE PA3IMYHOTO J1abopaTop-
HOro 000OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHaTuM oOydaromuiics 3Ha-
KOMUTCSI € (U3UKO-XMMHMUYECKHMH METOJIaMU aHaiu3a OOBEKTOB OKpY’Kalolleld cpenbl, paboToil u
YCTPOICTBOM MbljI€ Ia3004MCTHOTO 000PYIOBaHMS M PUOOPOB, UCTIOIb3YEMBIX IPU UCCIIEA0BAaHUH 00b-
€KTOB OKPYXAOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaIMOPOBOYHEIE Tpadu-
KU U T.II.

B mpomecce u3ydeHHs] MUCHMIUIMHBI YYEOHBIMH IIETISIMH SIBIISTIOTCSI TIEPBUYHOE BOCIIPHUSITHE
y4eOHOM MH(OpMaIK O TEOPETUUECKUX OCHOBAX M MPUHIUMIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, IJIaHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPUPOBAHHE IMOJyUYCHHBIX 3HAHUN U
pa3BUTHE UHTEIJICKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX Ha CIIOCOOBI IEATEILHOCTH PENPOAYKTUBHOIO
xapakTepa. [TocpencTBOM HCIONB30BAaHUS ITHX WHTEIUIEKTYaJbHBIX YMEHHUH JOCTHTAIOTCS y3HAaBaHUE
paHee YCBOEHHOI'O MaTepHajia B HOBBIX CHUTYallUsX, IPUMEHEHHE a0CTPaKTHOI'O 3HAHUS B KOHKPETHBIX
CUTYaIIHsX.

JUist TOCTHMXKEHUs ITHUX LeJeld HCIONB3YIOTCS B OCHOBHOM TPAJAMIMOHHBIE MH(POPMATHBHO-
pa3BUBAIONINE TEXHOJIOTHH OOYYEHHUS C YIETOM Pa3ITMYHOTO COUYETAHUsSI MACCUBHBIX (OpPM (JIEKIHs, Ja-
O6opaTopHOE 3aHATHE, KOHCYJIbTAIUS, CAMOCTOATENbHAs paboTa) U PENPOIYKTUBHBIX METOJIOB 00y4eHUs
(moBecTBOBaTENIbHOE M3JI0XKEHHE Y4eOHOI MHpOopMaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHUE)
U J1a00paTOPHO-MIPAKTUYECKUX METO/10B 00yUeHUs (BBIIOJIHEHHE Kelc-3aaHui, pacueT 3K0OH03aIUTHO-
ro o0opy0BaHus).
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YHuBepcuTeT obecreyeH HeOOXOIUMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrpaMMHOI0 obecriede-
HUSI:

®  CEeMEelCTBO KOMMEPYECKHX OINEPallMOHHBIX cUCTeM cemericTBa Microsoft Windows;
oducHbIN makeT npuwioxenuid Microsoft Office;
IporpamMMHasi CHCTeMa JiJIsl OOHApPY)KEHUsI TEKCTOBBIX 3aMMCTBOBAaHHMI B YUYCOHBIX U HAYUHBIX
paborax «AHTHIUTaruat.BY3y;

e  JIByX- M TpEXMEpHAs CUCTEMA aBTOMATU3MPOBAHHOTO NPOEKTUpOBaHus U uepueHuss AutoCAD.

10. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOI IJIs1 OCYLIECTBJIEHUS
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHUILINHE

Peanuzanus yueOHOIro mpoliecca OCYyIIEeCTBIICTCS B CIICIIHAIBHBIX YICOHBIX ayIUTOPHUSIX YHHBEP-
CHTEeTa Ul MPOBEACHHMS 3aHATHI JIEKIIHOHHOTO THIIA, Ja00pATOPHBIX 3aHATHMH, TPYIIIOBBIX U WHIAWBHIY-
AJbHBIX KOHCYJbTAIMI, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTecTaluu. Bece ayaAuTOpru yKOMILIEK-
TOBAHbI CICIHATM3UPOBAHHON MEOCIIbI0 M TEXHHUUYCCKUMH CPEACTBAMH OOYUYCHHMS, CAYXKAIUMH IS
npencTaBicHusl ydeOHON uHpopMaruu Oo0ibinoi ayguropuu. [Ipm HE0OXOTUMOCTH O0yYarOIIHMCS
[peIararoTcss Habophl IEMOHCTPAIMOHHOTO 000PYI0BaHHs U y4eOHO-HAMIAAHBIX TOCOOUH, obecedn-
BaIOIIME TEMATHYCCKUE HILTFOCTPAIIHH.

CamocrosiTenbHast paboTa 00ydJarOIMXCs BBIMOJHICTCS B CICIMATM3UPOBAHHON ayIUTOPUH, KO-
Topas o0opyaoBaHa ydeOHOW MeOeIbl0, KOMIbIOTEPHON TEXHMKOH C BO3MOXKHOCTBIO MOJKIIOUCHUS K
cetu «MHTEpHET» U OOECIEUEHHEM JIOCTYIA B 3JEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTeIbHYIO Cpeay
YTIITY.

EcTh momerienue aisi XpaHeHUs U PO(UITAKTHYECKOTO 00CTy)KUBaHUs Y4eOHOT0 000y I0BaHHS.

TpeGoBanus K ayIuTOPUAM

HaunmenoBaunue crienuaibHBIX TOMEILEHUN
Y TIOMEIICHHH JIJI1 CAaMOCTOSITEIbBHON PabOThI

OCHaHIeHHOCTI) CHEIHANIFHBIX TOMEIICHUN
U TIOMEIICHUHN 11 CAaMOCTOSATEIIbHOM pa6OTbI

HOMCHIGHI/IG JJIA ICKITMOHHBIX 3aHATHI

TPYHIIOBBIX U UHAWBUAYAJIbHBIX KOHCYHLT&HHﬁ,

TEKYIIEH U TPOMEXKYTOUHOM aTTECTAIlUH.

Y4eOHast aymuTOpHs IS IPOBEICHUS 3aHATHHA JICKIIH-
OHHOTO THWIIA, TPYNIOBBIX W WHAWBHIYATbHBIX KOH-
CyIbTAlMH, TEKYHIETO KOHTPOIS U IMPOMEKYTOIHOM
aTTeCTallld, OCHALIICHHAS CTOJIAMHU H CTYJIBbSIMH.
JleMOHCTpaMoOHHOEe MYJTBTHMEINIHOE 000PYIOBAHUE:
MPOEKTOP, POYTEP, IKPaH.

[TepenocHble:

- HOyTOYK;

- KOMIUICKT 3JICKTPOHHBIX y‘-Ie6H0-Hal"J'I$II[HBIX MaTtepu-
ajioB (mpe3eHTanuii) Ha (raen-HOCUTeNsX, o0ecreun-
BAIOIIMX TEMAaTHYECKHE HIUTIOCTPALIUH.

[Tomemenue nis MPaKTUYCCKUX 3aHATHI

Yyebnas naboparopus (aya. 2-519) niast mpoBenaeHust
TPYIIIOBBIX 3aHATHH W WHAWBHUAYAIbHBIX KOHCYJbTa-
IUH, TEKYIIero KOHTPOJSA W MPOMEXKYTOYHOU aTTecTa-
UM, OCHAIIECHHAas CTOJaMHU M CTymbsiMH. OcHameHa
HOHOMEpaMH U Ta0OpaTOPHBEIMH yCTaHOBKaMU.
JleMOHCTpaloOHHOE MYIBTHMEANIHOE 000PYIOBaHHE:
MPOEKTOP, POYTEp, IKPaH.

IlepenocHsle:

- HOyTOYK;

- KOMIUICKT JJICKTPOHHBIX y‘Ie6HO-HaFJ’I$I]1HBIX MaTepu-
ajoB (mpe3eHTaruii) Ha (Ieni-HOCUTENsX, o0ecTeun-
BaIOIMX TEMAaTHYECKHE HILUTIOCTPAIIUH.

ITomemenns Al cCaMOCTOSITENBHOM PabOTHI

Cronsl KOMIIBIOTEPHBIE, CTYNbs. [lepcoHaIbHBIE KOM-
nbploTephl. Beixog B UHTEpHET.

[Tomemenue ansa xXpaHeHus W MpoduUIaKTHYC-

CKOT0 00CTy)XKMBaHUS y4eOHOro 000py10BaHUS

[lepeHocHOE  JE€MOHCTpalMOHHOE  00OpYyIOBaHHE
(MyJIBTHMEIUITHBIE TIPOSKTOPEI, SKPaHbl, HOYTOYKH).
PacxomHbie MaTepHabl [UII pEMOHTA B O0CTYKHUBAHUS
TEXHHKH.

Mecra a51s1 XpaHeHust 000py10BaHUS
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