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PaGouas mporpamMma yTBEpIK/eHa Ha 3ace/laHuy Kadeaps! Pr3MKo-XUMUIECKON TEXHONIOTHH 3aIAThI
6uocheps! (mpotokon Ne & OT « /2» Autis42021 ropa).

3aB. xadenpoit 7~ [10.A. T'opbarenko/

PaGouas mporpamMma peKOMEHI0BaHa K HCIIOJB30BAHMIO B y4eOHOM MPOLECCE METOANICCKOM KOMUCCHEH
HHCTUTYTA Jieca U IPUPOIOIIOIE30BaAHHMS
(mpotoxoi Ne 3 ot «4» despans 2021 roxa).

IIpencenarens meroauueckoit komuccnu MJIII /0.B. Ceruyrosa/

Pabouas IporpaMMa yTBEPXXKACHa TUPEKTOPOM HHCTUTYTa JIECa 1 TIIPUPOAOIIOIE30BaHUS

JHupexrop WJIII 7R /3.51. Harumos/
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1. O0mue moJ10KeHNs

Jucnunmianaa « XMMHUsSD» » OTHOCUTCSI OTHOCUTCS 51 K 00s13aTeNIbHOM YacTu y4eOHOro IIaHa, BXO-
JSIIET0 B COCTaB 00pa3oBaTEeNIbHOM mporpamMmbl Beiciiero oopasosanus 35.03.10 «JlanamadTHas apxu-
TekTypay (npo-¢wmib — JlanamadTHOE CTPOUTENBCTBO).

HopmatuBHO-MeTOIMUeCcKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH TUCITUTUTAHBI
«JlexopaTuBHas JEHAPOIOTUS»:

@enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit @enepanuny, yrBepKICHHbBIH MPUKa30M
Muno6puaayku P® Ne 273-03 ot 29.12.2012;

[Tpuka3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBepKIE€HUU MOPSIIKA OpTaHU3AIUU
U OCYIIECTBIICHUSI 00pa30BaTENIbHOM AESITEILHOCTU MO 00pa30BaTeIbHBIM IPOTpaMMaM BhICIIEro oOpa-
30BaHus - Iporpammam OakajgaBpuara, IporpaMmam CleLHaIUTeTa, IPOrpaMMaM MarucTpaTypbl;

ITpuka3z MunuctepcTBa Tpyaa v conraibHou 3anuThl PO ot 29 suBaps 2019 r. N 48 «O06 yTBep-
KJIEHUH MPO(ECCHOHATBFHOTO CTaHaapTa «JIlanamadTHBIN apXUTEKTOP»

[Tpuxa3z Muno6puayku Poccun ot 11.03.2015 N 194 «O06 yrBepxkaeHuu (enepaabHOro rocynap-
CTBEHHOT'0 00pa30BaTEILHOTO CTaHAapTa BBICIIET0 00pa30BaHMS 0 HampaBieHuto moaAroToBku 35.03.10
JlanpmadTHas apxutekTypa (ypoBeHb OakamaBpuarta)» (3apeructpupoBaHo B Muniocte Poccun
27.03.2015 N 36598);

YueOHble MIaHbl 00pa30BaTENIbHON MpPOrpaMMBbl BBICIIET0 OOpa3oBaHus Hampasienus 35.03.10
«JlangmadTtHas apxutektypa» (mpoduns — JlanamadTHoe CTpOUTENBCTBO), MOATOTOBKH OaKalaBpOB 110
OYHOM W 3a04yHOM (opmam oOyueHus, omoOpeHHbI YueHbiM coBetoM YIJITY (mporoxonm Ne2 ot
25.02.2020) u yrBepxaeHHbli pekropoM YIJITY (25.02.2020).

OO6yuenue o oopazosarensHoi mporpamme 35.03.10 «JlanamadTHas apxurekrypa» (mpoduis —
JlanamayTHOE CTPOUTENBCTBO) OCYIIECTBISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00YUYeHHUSsI MO TUCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM NMPOrPaMMbI

HJ'IaHI/IpyeMBIMI/I pe3yiibTaTaMu 06y‘~IeHI/I$[ Mo JUCHUIINIMHE SABJIAIOTCA 3HAHWA, YMCHHSA, BJIAJICHUA
W/WIIN OTIBIT JESTETbHOCTH, XapaKTepU3YIOIIKe 3Talbl/ypoBHH (POPMUPOBAHUS KOMIIETCHIIMN U obecrie-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMbl B IIEJIOM.

Llesb ocBOeHUsI AUCHMILIMHBI [T0JTy4YeHHE 0a30BbIX 3HAHUN MO OOLIMM 3aKOHAM XUMHH, 3aKOHO-
MEPHOCTSIM NPOTEKaHHUsI XMMHUYECKHUX IPOILIECCOB, CTPOEHUIO, PEAKIIMOHHONW CIIOCOOHOCTH HEOopraHuye-
CKHUX BEIIECTB U UX BO3MOKHOI'O aHAJIM3a U UCIIOJIb30BAaHUS NPU PELIeHNUH 3a7a4 NpoQeccuoHaIbHOM /e-
ATCIBbHOCTH.

3agauM AUCHMIIMHBI:

— AaThb MPEACTABJICHNUEC O CTPOCHUHN BEIICCTB, UX CBOMCTBAaX M BO3MOKHBIX BSaHMOHeﬁCTBHﬂX, Kak
MEXy COOOH, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJIOKUTHh OCHOBBI TIOHMMAHHUA OCHOBHBLIX 3aKOHOB XMMUHU, UX MPOABJIICHHA B IMIPHUPOAC C TOUKU
3pEHMSI BAXKHOCTH OLICHKH JIECHBIX PECYPCOB (IIPUPOCT U MOTEPsi OMOMACChI, COMYTCTBYIOIIMX KOMITOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOYKHOCTbH ITPOTHO3UPOBAHUS U YIIPABIECHUS IPOTEKAHUEM XUMUYECKUX PEAKIUII;

— YACIUTb BHUMAHUC PCIICHUIO THUIIOBBIX 3aJa4, IPUMCHUMBIX K HpO(i)eCCHOHaHBHOfI JACATCIIbHO-
CTH;

— pa3BUTh HaBBIKM PabOThl ¢ XUMUYECKUMHU BEIIECTBAMH, XMMHUYECKON MOCYJOW, MpudopamMu U
00opynOBaHUEM;

— CcOo37aTh HAyYHO-TIPAKTUYECKYIO OCHOBY JUISl HM3YYCHHs] JUCIMIUIMH TPOQPECCHOHATBHON
HaMpaBJICHHOCTH.

IIponecc u3yyeHuss TUCHUILNIMHBI HANIPABJeH Ha (opMupoBaHue ciaeayrmux odmenpodec-
CHOHAJILHBIX KOMIIETeHIUIi:
OIIK-1 ciocoGeH pemiaTh TUMOBbIE 3a/1a41 MPO(HECCHOHATLHON esITeIbHOCTH Ha OCHOBE 3HAHUH OCHOB-
HBIX 3aKOHOB MAaT€MaTHMYECKUX U €CTECTBEHHbIX HAyK C IpPUMEHEHHEM HH(POPMAMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.



B pe3yabTaTe H3ydeHHs] THCHHUILUITMHBI 00YYAIOMINTICH T0JI/KEH:

3HATH:

— OCHOBHBIE 3aKOHBI XMMHH, BEIOODP YCIOBHUI M BO3MOXXHOCTh YIPABJIEHUS HallpaBJICHUEM MPOTE-
KaHHsl XUMHYECKUX PEaKIMil, XUMUIO OCHOBHBIX JIEMEHTOB M KJIACCOB HEOPIaHMUYECKUX BEIIECTB, METO-
Abl UX IIOJIYUCHMUA, (bI/I3I/I‘-IeCKI/I€ 1 XUMHUYECKHE CBOMCTBa IMPOCTBIX M CJIOKHBIX HCOPraHUYCCKHUX BC-
IIECTB, a TAK)KE METOJIbI aHAJIN3a U KOHTPOJISL.

yMeTb:

— NPUMEHATh OCHOBHBIC 3aKOHBI U 3aKOHOMEPHOCTU MPOTEKAHHS XUMHYECKHX IIPOLIECCOB LIS
IUIAHUPOBAHMS M TIPOBEACHUS TEOPETHUYECKOTO U MPAKTHUECKOI'0 MCCIIEIOBAaHMS, a TaKKe 00padaThiBaTh
HOJTy4YCHHBIC PE3yJIbTaTHL.

BJIA/IETh:

— HaBBIKAMU MPOBEJCHUS] XUMUYECKOTO IKCIIEPUMEHTA, B3BEIIMBAHUS, IPUTOTOBJICHHS PACTBOPOB
U3 BEIIECTB Pa3JIMYHOIO arperaTHOr0 COCTOSHMS, aHAIN3a MOJTYYCHHBIX BELIECTB M PACTBOPOB, ONpEie-
JICHUSI U U3MEPEHHs PAa3IMYHBbIX (PU3NKO-XUMHUYECKHX CBOWCTB BEILIECTB MNP PEIICHUH THIIOBBIX 3a1a4
poeCCHOHATTLHOMN IeATETLHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlanHasi y4eOHasi IMUCHMILIMHA OTHOCHTCS K 00s3aTeNbHBIM JUCHUIUIMHAM 0a30BOW YacTH, YTO
o3HavaeT (hopMHpoOBaHHE B mpolecce 00ydeHus y OakanaBpa OCHOBHBIX OOMIENPO(ECCHOHAIBHBIX 3Ha-
HUH 1 KOMIIETEHIINI B paMKax BBIOPAHHOTO MPOduIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJSETCS HEOOXOIMMOI OCHOBOM JUIs ITOCIEAYIOLIEro U3yUeHHUs
mucuuruinH OITOIT u HanucaHus BBIMTYCKHOM KBaNU()UKAMOHHOM paboThI.
Ilepeuens obecneuusarowux, conymcmsylowux u obecneyusaemvlx OUCYunium

ObecneunBaronye ComnyTcTByIOmNE ObecneunBaeMbIe

Maremartuka DKOJIOrus

duzuka borannka

WNupopmaruka Jenaponorus

['eone3us IlouBoBenenune

MopennpoBaHue YKOCUCTEM DuU3HOI0rNs pacTeHUN

SHEA EIE I

buonorus necHsIX 3Bepen u
TITHII

~

JlecHas cenekuus M TeHeTHKa

8. MCTCOpOHOFI/IH " KJIIMMaTo-
JOTHUA

9. MOHI/ITOPI/IHF JICCHBIX 3KOCH-
CTEM

10. JlecHast PHTOMOJIOTHSI

11. Jlecnast putonatonorus

VYyeOHast mpakTHKa (03HAKO-
MUTEITbHAS)

12. IToaroroBska k chgadue u caada
TOCYJIapCTBEHHOTO YK3aMeHA

Vka3zaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOY4YarOLIEMYCsl CUCTEMHOE NpEJCTaBICHUE O KOMILIEKCE
u3ydaeMbIX AUCcUUIUIMH B cooTBeTcTBUM ¢ @T'OC BO, uro obOecrieunBaeT TpeOyeMblii TEOpETUUECKUI
YPOBEHb U MPAKTUYECKYIO HAMIPABIEHHOCTb B CUCTEME 00y4YeHHUs U Oyayleil esTeIbHOCTH BBITYCKHUKA.

4. O0beM TUCHUIIMHBI B 324eTHBIX eINHULAX € YKa3aHUEM KOJINYeCcTBa aKaJeMUYeCKHX 4acoB,
BbI/IEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npenogaBarejemM
(1o BUIaM y4eOHBbIX 3aHATHIT) U HA CAMOCTOAATEIbHYI0 padoTy 00y4aroIumMxcst



O061mas TpyI0eMKOCTh JTUCITUTIIMHBI

. Bcero akaiemmnuecknx 4acoB
Bun yueGHO# paboThI
ouHas opma 3ao4Has Gpopma

KonrakTHasi pa6ora ¢ npenojgaBarejiemM™: 52,35 10,35
nexuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopusie paboTs (JIP) 34 8
WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocrosiTejibHas padoTa 00y4alOIIUXCsl: 91,65 133,65
M3Y4YE€HHE TEOPETHUECKOIo Kypca 22 45
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80
MOJITOTOBKA K MMPOMEKYTOYHON aTTeCTAlUN 35,65 8,65
Bua npomMeKyTOYHOH aTTeCTAIUMN: IK3aMeH IK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHast paboTa 00y4aloIUXcs ¢ MperojaBaTeseM, B TOM 4YUCIe ¢ MPUMEHEHHEM JMCTaHIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTHH{, BKIIOYAET 3aHATHS JICKIMOHHOTO THUNA, ¥ (MJIH) 3aHATHS CEMHUHApCKOro THIIA, JJAOOpAaTOpPHBIE 3aHATHUS, U (HJIH)
IPYINIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBHIYAIBHYIO paboTy 00y4aromerocs ¢ mpernojaBareiieM, a TakKe aTTeCTalluOHHbIe
UCIIBITAHMS TPOMEXKYTOUHOH aTTecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh WHBIC BHIbI YUeOHOMN JEATELHOCTH, IIPENy-
CMaTpHBAIOL}e IPYNIOBYI0 H HHIMBUIYAIbHYIO pPad0Ty 00yYaromuxcs ¢ npenojgaBaresneM. Yacsl KOHTaKTHOW paboThI ompe-
nensitorest [lonoxkenueM 00 opraHM3aly ¥ MPOBEJCHUM KOHTAKTHOW paboThl NP peanu3anuu 00pa3oBaTeIbHBIX MPOrpaMm
BBICIIEro 00pa3oBaHusl, yTBEpKACHHBIM YueHbIM coBeToM YIJITY ot 25 ¢deBpans 2020 roza.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jejiam)
€ YKa3aHMeM OTBeIEeHHOI0 HA HUX KOJMYeCTBA aKAJeMUYeCKUX YaCOB

5.1. TpynoeMkocTh pa3aesioB TUCHHUIIHHBI

o4Hasi popMa 00yueHus

Bcero
Ne . | CamocTosTENbHAS
HaumeHnoBanue pa3nena quCHUIUIUHBL JI I13 | JIP | kOHTaKTHOH
n/n pabota
palboThI
1 | BBeaeHnme B Kypc
11 BBenenue u oCHOBHBIC TIOHSITHS U OTIpe- 1 1
) JeeHus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1 - 4 5 4
OCHOBHBIE KJIaCCHl HEOPTaHUIECKUX CO-
1.3 | enunenuii. Xumus sneMenToB. CBoiicTBa 2 - 4 6 14
BaXHEHIITNX COeTUHECHUM.
2 | CTpoenmne BemecTBa
CtpoeHue aToMa U IepUOIUYECKas CHU-
CcTeMa XUMHUYECKHUX 3JIEMEHTOB
N 2 - 4 6 6
JI.I.MenneneeBa. IloHsATHE 0 XUMUYECKOM
CBSI3H.
3 BBeneHune B TEOPHI0 XMMHYECKHX MPOIECCOB
3.1 | DHepreTrka XUMHYECKUX MPOIECCOB 2 - - 2 2
CKOpOCTh XUMHYECKUX PEAKLHI U XUMHU-
3.2 p peakt 2 | - | 4 6 4
YECKOE PAaBHOBECHE
3.3 | PactBopHI 4 - |12 16 16
4 DJIeKTPOXMMHUYECKHE MPOLECChI
4.1 | OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE pe- 2 | - | 4 | 6 \ 4




Bcero
No . | CamocTosTENbHAS
HaumeHnoBanue pazzena quCHUIIUHBL J | II3 | JIP | koHTaKTHOM
/11 pabora
paboThI
aKIU
["asibBaHUYECKHE AIIEMEHTBI. DIICKTPOIIU3
4.2 | pactBOpoB U paciiaBoB. Kopposwust me- 2 - 2 4 4
Ta/uI0B. BOmpock! AKojI0THH.
Hroro no paznenam: 18 - | 34 52 56
[TpomexxyTouHas arrectrarus X X X 0,35 35,65
Bcero 144
3ao04Hasi Gpopma 00y4eHus
Bcero
Ne . | CamocTosTenbHAS
HaunmenoBanue paszena TUCIUIIIAHBI JI | II3 | JIP | kOHTaKTHOH
/T pabora
paboThI
1 | BBeaeHue B Kype
11 BBenenue u 0CHOBHbBIE TTOHSITHUS U OTIPE]Ie- 3
" | 1eHus
1.2 | dynpameHTaNbHbBIC 3aKOHBI XUMUN 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHHUYECKUX CO-
1.3 | equnenuii. Xumus diieMeHToB. CBoOiicTBa - 4 4 24

Ba)KHEUIIINX COEIUHEHUI.

2 | CTpoeHnue BenecTBa

Crtpoenue aToma U NepuoandecKasi CucTeMa
xuMHu4ueckux sneMeHnToB J.M.Menneneena. - - - 10
TlonsTue 0 XMUMHYECKOI CBSI3U.
3 BBenenne B TEOPHI0 XUMHUYECKHUX NMPOIECCOB

3.1 | DHepreTrKa XMMHUYECKHUX IPOLECCOB - - - 6

39 CKOpOCTh XUMHYECKHX PEAKLUI ¥ XUMUYE- | i i 14
CKOE paBHOBECHE

3.3 | PacTtBopBI 1 4 5 32

4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEaK-

4.1 - - - 12
1014031
["anbpBaHMUYECKHE DJIEMEHTHI. DJIEKTPOIIU3
4.2 | pactBOpoB u paciiaBoB. Kopposus merai- - - - 10
70B. Borpockl aKkomorui.
Hroro no paznenam: 2 - 8 10 125
[TpoMexxyTouHast aTTeCcTalus X X X 0,35 8,65
Bcero 144

5.2. Coaep:xaHue 3aHATHH JEKIIMOHHOI0 THIIA

Pa3nen 1. BBenenue B Kypce

1.1 Bgeoenue u ochoBHble NOHAMUSA U ONPeOeNeHUs.

[Tpeamer u 3agaun XUMUH, e€ MPAKTHUECKOE 3HAYCHHUE. XUMHUS U TPOOJIEMbI COBPEMEHHOIN HAYKH
n oOmectBa. Poib XUMUM B pa3BUTHH JIECOXMMHUYECKOTO Komiuiekca Poccuiickorn denepanuu.
Opranuzanusi caMoOCTOSITEILHON pabOThI IO KypCy 0OIIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Macchl M SHepruu. llepmoanyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHBIE
CTEXHOMETPUYECKUE 3aKOHBI XMMUH.

1.3 OcHosHble Knaccvl HeopeaHu4eckux coeOUHeHull



Oxcuapl, THAPOKCHIIBI (KUCIOTHl U OCHOBaHMs), coiu. KomruiekcHble coenuHeHus. OnpeneneHue,
HOMEHKJIaTypa.

CBoiicTBa BaKHEHWINMX COCAMHEHHH 3JIeMEHTOB. HaxoxmeHwe sneMeHTOB B mpupoje. CrocoOb
nosrydeHus. CBOMCTBa M MPUMEHEHUE.

Pa3nen 2. Ctpoenue Bemecrsa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumuveckux snemenmos .M. Menoeneesa

OcHoBHble MOHATUSA O cTpoeHuu aroMa. lloHstue o kBaHTaX. OCHOBHBIE IOJOXKEHHSI KBAaHTOBOM
MEXaHUKHU. DJEKTPOHHOE 00JaKo, OopOuTaib, KBAaHTOBbIE 4YHcia. [lopsSAoOK 3aroJHEHUs] AJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIEH 3Hepruu, npaswio XyHza, npuHuun Ilaymu, npasuno Kiedkosckoro,
3aKOH 2JIEKTPOHHOM cUMMeTpHH, 3aKkoH Mo3sinu. [IpaBuia mocTpoeHus: YeTHBIX U HEYETHBIX PSAAOB OOJIBIIMX
HEPUOJIOB. S-, P-, d- u f-anemenTsl. [lepronryueckiie CBOWCTBA XMMUUYECKIX JIEMEHTOB: SHEPIHs HOHU3ALIUH,
CPOJICTBO K BJIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTh, aTOMHBIE U HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHMUSL.

2.2 Xumuueckas cés3b U CMpoeHue npocmblix MOJIEKY

XuMHUecKasi CBs3b: BUIbL, METOJbI onucaHus. OCHOBHbIE XAPAKTEPUCTUKU XUMUUYECKOW CBS3U:
JUIMHA, HaIllpaBJIEHHOCTb, NPOYHOCTh. KoBaneHTHas cBA3b. MeTO | BaJIEHTHBIX CBA3€H: HACBHIIAEMOCTh U
HAIMPaBIEHHOCTh CBS3HM, KPAaTHOCTh CBSI3U, MOJsSIpu3yeMocTh. [ mOpumuzanus. MoHHas cBs3b: dHEPrus
MOHHOM CBSI3U, MOJISIpU3allds HOHOB, IMOJIAPHOCTh U MOJSIpU3YeMOCTh CBsi3U. CTpoeHue BELECTB B
KOHJICHCUPOBAHHOM COCTOSIHUU.

Pa3znen 3. BBeneHue B TeOpuI0 XUMHYECKHUX MPOIECCOB

3.1 Duepeemuka Xumusueckux npoyeccos

BHyTpenHsis sHeprus u sHTanbnus. TemnoBsie 3((eKTsl pa3muyHbIX IpoleccoB. 3akoH [ecca u
CJICZICTBUS M3 HEro BhITeKaromme. CtanmaapTHas TeruioTa oopaszoBanus. [lonstue 06 suTpormu. M3mene-
HUE SHTPOIUU B pa3inuHbIX mporeccax. [lonstue 06 sneprun ['166ca u e€ n3MEHEHNHN KaK Mephl peak-
IIMOHHOM CIIOCOOHOCTH.

3.2 Cropocmb Xumuyeckux peaxkyuil U XUuMu4eckoe pagHosecue

CKOpOCTh peakii B TOMOT€HHBIX U TETEPOTeHHBIX cucTeMax. DaKkTophl, BIUSIONINE HA CKOPOCTh
peakuu. [Tonstue 06 akTUBUPOBaHHOM Komruiekce. HeoOpaTumbie 1 oOpaTuMbie mpoiecchl. XUMHUe-
ckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunnun Jle-IlaTense.

3.3 Pacmeopui

OO6mme moHATHS O pactBopax. Jlpyrue mgucnepcHbie cucteMbl. OCOOEHHOCTH BOJBI Kak
pactBoputensa. O6pazoBaHue pacTBOpoB. PacTBopuMOCTh BemiecTB. TepMOXHMMHUYECKHE MPOLECCHl MPU
pactBopeHnH. CriocoOblI BBIpaKE€HNS KOHLEHTPALIUH.

Paz0aBneHHbIe pacTBOPBI HEINEKTPOIHUTOB. MaeanmbHbie pacTBOpbl. KomnmwraTuBHBIE CBOMCTBa
pacTtBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PAaCTBOPOB AIEKTPOIUTOB. oHHOE mpou3BeaeHue Bobl. BogopoaHbii noka-
3atenb pH. CunbHbie U cnabbie 2JIeKTPOIUTH. AKTUBHOCTh. KoHCTaHTa nuccormanuu. 3aKoH pa3dasiie-
Hus OcTtBanbaa. MIoHHBIE peakiuu.

VYcnoBusi cMmenieHusi paBHoBecus. [IpousBenenne pactBopuMocTH. KonmuecTBEHHOE OMHCaHUE
pPaBHOBECHUM B PacTBOpax 3JEKTPOJUTOB. lIpuMeHeHue 3akoHa AEMCTBYIOIMIMX MAacC K 3JIEKTPOIUTaM.
I'maponus coneit. CteneHs M KOHCTaHTa TUAPOJIK3a. Jlucconuanusi KOMIUIEKCHBIX COEIMHECHUH.

Krnaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJIOB aHanu3a. AHa-
JUTUYECKHUE PEAKIINH Ha UOHBI.

Paspnen 4. diekTpoxumMHuUecKue Mpouecchbl

4.1 OxkucrumenbHO-60CCMAHOBUMENbHBLE NPOYECCHL

Baxnelie BOCCTAHOBUTENN M OKUCIUTEIU. METOMbl COCTaBICHUSI YPAaBHEHUM OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakluid. BinsHue cpeapl Ha XapakTep NPOTEKAHUs pEeaKIUi.

OKBUBaJICHT OKHCJITUTEIIS u BOCCTAaHOBHTEIIS. Knaccudukanus OKHCIIUTENLHO-
BOCCTAHOBUTEIBHBIX PEAKIIUM.

lanbBaHWYECKHIT SJIEMEHT. OJNEKTPOAHBbIE MOTEHIMAIbl. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
noTeHIaabl. HanpasieHue mpoTekaHuss OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Xumus S, p, d, f-



METaJUIOB.

4.2 Onekmpoauz

DIIEKTPOIN3 KaK OKUCIUTENIbHO-BOCCTAHOBUTENBHBIN mpoliecc. KaTo/iHble 1 aHOJHBIE TTPOLIECCHI.
3aKOHBI 3JIEKTPOIIN3a. DIEKTPOJIHU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOIAMHU.

4.3 Koppo3sus memannos

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

5.3. Tembl 1 (pOPMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IJIAHOM 10 TUCIHUILTMHE TPEYCMOTPEHBI 1a00paTOPHBIE 3aHIATUS

No HaumenoBanue paznena ®opma npoBezeHust | LPYIOEMKOCTD, Yac
b JTUCIUILIAHBI (MOTYJIS) 3aHATHS O4YHOC | 3a04HOC
Paznen 1. BBeaenue B kypc «OO11ast 1 Heopranuye-
1 | ckas xumus» (tema 1.1.-1.2. dyngameHTanbHble nabopatopuas 4 -
MOHATHUS M 3aKOHBI XMMUH. 3aKOH SKBUBAJICHTOB.) padora
Pa3znen 1. BBenenue B kypc «O011as 1 Heopranuye-
o | cKat XuMHSD (rema: 1.3. OCHOBHBIE KJIacChl HEOpra- nabopaTopHas 4 4
HUYECKHUX COeAMHEHUI. XuMus anemMeHToB. CBOM- pabora
CTBa BOKHEUIIINX COCTMHCHHIA.)
Pazgen 2. Ctpoenue BemecTa
3 (trema: 2.1. CtpoeHune atoma W HEpUOAMYECKAsT CH- naboparopHas 4 i
creMa xumuyeckux anemeHToB J[.M.Menneneesa. pabora
tema: 2.2. [ToHsITHE 0 XUMUYECKO CBSI3H.)
Paznen 3. Benenue B TEOpHI0O XUMHUYECKHX MPO-
LIECCOB
4 | (rema: 3.1. DHepreTuka XMMHUYECKHUX IIPOLECCOB. A:abopatopras 4 -
P ot 6ota
teMa: 3.2. CKOpOCTh XUMUUYECKUX PEAKUUNA U XUMH- pa
yeckoe paBHoBecue. KartanuTuueckue peakium.)
Paznen 3. Benenue B TEOpHI0O XMMHUYECKHX MPO-
1IECCOB
5 | (tema: 3.3. PactBopnl. IlpurortoBiienne pacTBOpPOB na6opgTopHaﬂ 4 4
3aJJaHHOI KOHIEHTpallUd M3 BEIIECTB Pa3IMYHOI0 pabota
arperaTHoro COCTOSIHMSL. )
Paznen 3. BBenenue B TEOpUI0 XMMHUYECKUX MPO-
g | Heccos naboparopHas 4 i
(rema: 3.3. PactBopsl. CuiibHBIEC U ClTa0ble 3JIEKTPO- pabota
nuThl. loHHBIE paBHOBECHS. )
Paznen 3. BBenenwe B TEOPUI0O XMMHYECKHUX IMPO-
7 | neccos naboparopHas 4 i
pabora
(rema: 3.3. PactBopsl. ['maponus.)
Pasznen 4. DnexTpoXxuMHYECKHE MTPOLECCHI
8 | (tema: 4.1. OKuCIUTENHFHO-BOCCTAHOBUTENBLHBIE pe- naboparopas 4 -
axun.) pabota
Pa3nen 4. DnexkTpoXUMHUYECKHE IPOLIECCHI
9 (rema: 4.2. TanpBaHUYECKHE 3JIEMEHTBI. DIEKTPOJIH3 nabopaTopHas 2 i
pacTBOpoB 1 paciuiaBoB. Kopposus meramios. Bo- pabota
IIPOCHI SKOJIOTHH. )
Hroro: 34 8




5.4/leranu3anus caMOCTOSITEIbHONH padoThI

N TpyrnoeMKOCTb,
No HaumenoBanue pazzaena Bun camocrositensHoil pa- qac
- JTUCHUTITUHBI (MOYJIs1) 0OOTBI
OuYHas | 3a04yHas
Paznen 1. BBenenue B kypce «O01mas u Heop- [ToaroroBka k onpocy
1 | raHMuecKas XuMHsD) (tema 1.1.-1.2. ®ynpa- 0 TeMe JIabopaTOPHOU pa- 6 17
MEHTAJIbHBIC TMOHSATHUS U 3aKOHBI XUMHH. 3aKOH | OOTHI U 3aIIUTE OTYETHBIX
HSKBUBAJICHTOB. ) MAaTEPHUAIOB.
Paznen 1. Begenue B kypc «O01mas u Heopra- [ToaroroBka k onmpocy
o | HHUECKA XUMUD (tema: 1.3. OcHOBHBIC KJIac- | IO TeMe JJabopaTopHOii pa- 14 o4
Cbl HEOPTAHUYECKUX COSAUHEHU. XUMUs die- OOTHI U 3aIUTE OTYETHBIX
MeHTOB. CBOWCTBA BAKHEHIIINX COCTUHECHUH.) MaTEPHUAIIOB.
Paznen 2. CtpoeHue BeliecTBa
[ToaroroBka k ompocy
(rema: 2.1. CtpoeHue aroma U nepuogudecKas .
0 TeMe JIabopaToOpHOU pa-
3 | cucrema XUMHUYECKHUX 3JIEMEHTOB 6 10
OOTHI U 3aIUTE OTYETHBIX
. N.Menneneena. 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 TpOIEC- | IO TeMe JJabopaTopHO pa- 6 20
coB. Tema: 3.2. CKOpOCTh XMMHYECKHX peak- | OOThI U 3alUTe OTUYETHBIX
UM U XUMUYECKOe paBHOBecue. Karamuruue- MaTEpHUAIIOB.
CKHE pEeaKInu.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKUX
[ToaroroBka k onpocy
NPOTIECeOn o TeMe JIabopaTOpHOIi pa
5 | (tema: 3.3. PactBopsl. [IpuroroBienue pacTo- patop P 6 12
. OOTHI U 3aIIUTE OTUYETHBIX
POB 3aJJaHHON KOHLEHTpPAIlMU U3 BELECTB pas3-
MaTepHaloB.
JUYHOTO arperaTHoro COCTOSTHUS. )
Paznen 3. BBenmeHue B TEOPHI0 XUMHUUYECKHX [ToaroroBka k onpocy
g | mporueccos o TeMe J1abopaTOpHOIi pa- 5 10
(tema: 3.3. PactBopsl. CwibHble W ciaOble | OOTHI M 3aIUTE OTUYETHBIX
ANIeKTpoNUThL. IOHHBIE paBHOBECHSL.) MaTepHuaoB.
[ToaroroBka k ompoc
Paznen 3. BBeneHue B TEOPUI0 XMMHUYECKHX a P vy
o TeMe JIabopaTOpHOI pa-
7 | mporeccos 5 10
OOTHI M 3aIIUTE OTUYETHBIX
(rema: 3.3. PactBopsl. ['maponus.)
MaTepuaoB.
[ToaroroBka k ompoc
Paznen 4. DnexkTpoXxuMHUECKHE MPOLECCHI o Tefxlae 1a60DATO }II)OPVIY a
8 | (tema: 4.1. OxucnuTEIHHO- patop P 4 12
OOTHI M 3aIIUTE OTUYETHBIX
BOCCTaHOBUTEIIbHBIC PEAKIINH.)
MaTepuaoB.
Paznen 4. DnekTpoXuMHUECKHE MPOLIECCHI [ToaroroBka k onpocy
9 (tema: 4.2. 'anpBaHUYECKUE JICMEHTBL. DJIEK- | TI0 TeMe JIabopaToOpHOI pa- 4 10
TPOJIN3 PacTBOPOB U paciiaBoB. Koppo3us Me- | OOTHI U 3a1IUTE OTYETHBIX
TaJ7I0B. Bompock! sxooruu.) MaTepHUasoB.
[ToaroroBka K MPOMEXKYTOYHOM aTTECTALUHI N3ydenune neKImoHHOTO
Marepuaa, JTuTepaTypHbIX
10 praia, THTCpatyp 3565 | 865
HMCTOYHUKOB B COOTBET-
CTBUM C TEMATUKOU

10




No HaumenoBanue paznena Bup camocrositenbHoi pa- prﬂojx:KOCTB’
B JTUCIUIUTAHBI (MOJTYJIS) 0O0THI
OYyHas | 3a04Has
HUroro: 91,65 133,65
6. IlepeueHb yueOHO-MeTOANYECKOT0 O0ecnevyeHusl Mo AUCIUILINHE
OcHOBHAs1 M IONIOJTHUTEIbHAS JUTEPATYpPa
Ne T'on
i ABTOp, HANMCHOBAHHE - IIpumeyanue
OcHoBHas1 yueOHas JIuTEpaTypa

1 | AxmeroB, H. C. Ob6mas u HeopraHudeckas XuMus : y4eOHUK IS
By30B / H. C. AxmeroB. — 12-e¢ m3x., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIIH
Jlann, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT : 2i1€eK- 2021 JOCTYT MPHU BXO-
TpOHHBIN // JlaHb : 3JeKTpoHHO-OMONMHMoTeuHas cuctema. — URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexxum focTyna: [uist aBTOpU3. TOJIb30BATEINCH.

2 | Mudraxosa, H.III. O6mas u Heopranudeckas XUMHs: yueOHOE I0-
cobue / H.ILI. Mudraxora, T.I1. [Terpoa; mox pen. A.M. Ky3nero-

Ba; MuHucTepcTBO 00pa3oBanus U Hayku Poccun, Kazanckuii Haru- [TonHOTEKCTOBBIN
OHAJIBHBIA MCCJIEIOBATEIbCKUI TEXHOJIOIMYECKUN YHUBEPCUTET. — 0017 | AOCTYI IIpH BXO-
Kazans: KHUTY, 2017. — 408 c.: Tabmn., cxem., ui. — Pexxum gocty- JIe 110 JIOTUHY U
na: o MO/THCKE. — URL: napos™*
http://biblioclub.ru/index.php?page=book&id=560885 bubtmmorp.: c.

367-368. — ISBN 978-5-7882-2174-8. — TekcT: S1IEKTPOHHBIH.

3 | [TaBnos, H.H. OOmas u Heopranmyeckass xumus: yueOnuk / H.H.

[TaBnoB. — 3-e u3a., ucmp., nomn. — Cankr-IlerepOypr: Jlans, 2011. — ITonHOTEKCTOBBINM
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3/IeKTPOHHBIN // Diek- o011 | MOCTYN TIPH BXO-
TPOHHO-OMONUoTeuHass cuctema «Jlamp»: [caiit]. — URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/4034 Pexxum gocTyma: s aBTOPHU3. naposo*
II0JIb30BaTENEN.

4 | O0mas 1 HeOpraHWYecKass XUMHUs. DJIEMEHTHl Teopuu, crpaBounsle | 2012 46
JTaHHbIe, 3a/IaHUs Ul caMoCTosTebHON padoThl [Teker] : yueb. mo-
colue g cTyleHTOB By30B JiecoTexH. npoduis / b. I1. Cepena [u
np.] ; mox pen.: b. I1. Cepensl, JI. C. MonounukoBa ; Ypai. roc. je-

COTEXH. YH-T. - 2-€¢ U3[I., epepad. u goi. - Exatepunoypr : YIJITY,
2012. - 406 c. : un. - bubauorp.: c. 399. - ISBN 9-785-94984-434-2
JlonoJiHuTeIbHASI YUeOHas JIUTepaTypa

5 | Anapues, A.M. O0mas u HeopraHuyeckas XMMuUs: yueOHoe mocodue
/ AV. Anapues, JI.B. llleBuunbina; MuHuctepcTBo 00pazoBaHus u HonHOTCKCTOBLLH
Hayku Poccuiickoit @eneparun, HoBocuOupckuii rocynapcTBeHHbBIH
TeXHW4Yeckuid yHuBepcuteT. — HoBocuOupek: HI'TY, 2015. — Y. 2. | 2015 AOCTYIT HIpH BXO-
Xumus 3neMeHToB. — 90 c.: Tabn. — PexxuMm gocTymna: mo noJmucke. — A1 T HO*FHHy 1
URL: http://biblioclub.ru/index.php?page=book&id=438292 f1apoio
bubmuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 371eKTpOHHBIH.

6 | Kimroksuna, E. }O. OcHOBBI 00mield ¥ HEOPTaHMYECKOW XUMHUHU : o
yueOHoe nocobue / E. FO. Kitokuna, C. I'. be3psaun. — 2-e uza. — [10HOTEKCTOBbIA
Open6ypr : Openbyprekuit TAY, 2011. — 508 ¢. — ISBN 978-5- | 2011 | AOCTYI PH BXO-
88838-697-2. — Tekcr : nanekrpoHHbl /  JlaHb AJIEKTPOHHO- sie 1o HO*FHHY 1
O6ubauoreyHas CUCTEMA. — URL: 11apoJtio

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
Pexxum toctyna: s aBTOpU3. 0JIb30BATENECH.

VYraii, SI.A. OOmmas 1 HeOpraHuYecKass XUMUs : YYeOHHUK IS CTYJICH-
TOB BYy30B / fI. A. Yraii. - U3n. 4-¢, crep. - Mockaa : Bricias 1ikona,
2004. - 527 c. : nn. - bubmmorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mast xumus [Tekcr] : yueOHUK JJIs CTYJECHTOB BY-
30B, O0YYarOMIMXCs IO TEXH. HAIIPABICHUSAM U CIieIHAIBHOCTIM / H.
B. KopoBun. - U3a. 6-e, uctp. - Mocksa : Beiciias mkoia, 2005. -
557 c. : mn. - bubmmorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'muuka, HJL. OO6miast xumus [Tekct] : yueOHUK ayig 6aKaaaBpoB :
yue0. mocoOue JijIsi CTYJCHTOB HEXHMM. CIIelHaIbHOCTEH By30B / H.
JI. Tnuuka ; mox pen.: B. A. Ilonkosa, A. B. babkosa. - 18-¢ u3g,.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. ykas.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'muuka, H.JIL. 3agaun u ynpaxHeHUs M0 00IIeH XUMHH : yuel. oco-
Oue ISl CTYyJICHTOB HEXUM. crieruanbHocTeil By3oB / H. JI. ['nuHKa
nox pen. B. A. Pabunosuua, X. M. PyOuHoii. - uza. crep. - Mocksa :
HMHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

11

Bonbxun, B. B. O6miast xumus : yuebHoe nocodue : B 3 kuurax / B.
B. Boapxun. — Ilepmp : [THUITY, [6. r.]. — Kawmra 1 : OcHoBHOI
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: anek-
TpoHHBIA // JlaHb : 3meKkTpoHHO-OuOIMoTeuHas cuctrema. — URL:
https://e.lanbook.com/book/160944

Pexxum jocTyma: s aBTOpH3. MOJIB30BaTeICH.

2006

TTomHOTEKCTOBEIN
JOCTYTI TIPU BXOJIE
TI0 JIOTHHY U
naposo™

12

Bonbxun, B. B. O6mas xumus : yueOHoe nocobue : B 3 kHurax / B.
B. Bonbxun. — Ilepmsb : [THUILY, [6. r.]. — Kuura 2 : Cnernuanb-
Hblll kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — TekcT:
ANEKTPOHHBIN// JlaHb : BJIEKTPOHHO-OMONHMOTEYHAsT cucTemMa. —
URL: https://e.lanbook.com/book/160945

Pexxum nocTyna: [uist aBTOPHU3. TOJIb30BaTENEeH.

2006

TTomHOTEKCTOBEIN
JOCTYTI TIPU BXOJIE
TI0 JIOTHHY 1
naposo™

13

Bonbxun, B. B. O6mas xumus : ydebnoe mocodue. — Ilepmp :
[THUITY, [6. r.]. — Yacts 3 : U36pannsie rmassl — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: ayekTpoHHBIN// JlaHb : 3JeK-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160943

Pexxum JtocTyna: it aBTOPHU3. TOJIb30BATEIICH.

2006

ITonHOTEKCTOBBIN
JIOCTYT MPHU BXOJIE
T10 JIOTUHY U
naposo™

14

Kapanerpsam, M.X., Ipakua C.M. O06mas u HeopraHudeckast XuMust
: Yuebnuk nns By3oB / M. X. Kapanerbsan, C. U. JlpakuHn. - 4-e
u3., ctep. - Mocksa : Xumust, 2000. - 592 c. : wi. - (s Beicieit
mikonsl). - ISBN 5-7245-1130-4

2000

47

15

Hemunona JI. B. XKectkocth Boabl. OnipeeneHne )KeCTKOCTH U CIO-
coOBI €€ YCTpaHEHUS : METO/I. YKa3aHUs JIs J1a0. 3aHSATUI CTYACHTOB
O0YHO-3204. 1 3a04. (hopm oOyuenwms / JI. B. Jlemunosa [u ap.] ; Ypai.
roc. JecoTexH. yH-T. - EkarepunOypr : [YIJITY], 2006. - 16 c. -
bubnuorp.: c. 16.

2006

84

16

Cepena b. I1. Monnsie paBHOBECHUsI B pacTBOpax 3JEKTPOJIUTOB : Me-
TOJ. YKa3aHus AJs 1a0. 3aHATHI CTYJEHTOB OYHOM, OYHO-3a04. U 3a-
ou. hopm oOyuenus / b. I1. Cepena [u np.] ; Ypain. roc. JecOTexH.
yH-T. - ExarepunOypr : YI'JITY, 2006. - 40 c.

2006

79

17

Jemunosa JI. B. Kiaccel HeopraHnuecknux BELECTB: HOMEHKJIATYpa,

2007

122

12



https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

noyrydeHue, cBoiictBa [TekcT]| : Meroa. yka3zaHus AJis Jial. 3aHATUH
JUISL CTYJIETOB OYHOM, OYHO-3a04. M 3a04. (opm oOyuenus / JI. B.
HemunoBa [u np.] ; Ypan. roc. necotexH. yH-T. - ExkatepunOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.
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Cepena b. II. Ctpoenue atoma U NEPUOAUYECKUN 3aKOH : METOJ.
yKa3aHus JUIs J1a0. U MPaKT. 3aHATUH CTYICHTOB OYHOM U 3204. (hopM
00y4eHUsI TI0 BCEM HAIPABJICHHUSAM W CIEHUATBLHOCTSAM OOYYCHHS B
YIJITY / B. I1. Cepena [u np.] ; Ypau. roc. necotexH. yH-T. - Exare-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum gocryna:
https://elar.usfeu.ru/handle/123456789/55

2008

DNeKTPOHHBIN apXHB

1146

19

Henumena C. B. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUM : ME-
TOJ. YKa3aHHs IJig ja0. U MPaKT. 3aHATHNA ISl CTYJAEHTOB OYHOM U
3a04. Gopm oOyuenus Hanpasienwmii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypan.
roc. JecorexH. yH-T. - ExatepunOypr : YI'JITVY, 2009. - 43 c. - bu6-
JUOTP.: c. 43. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/299

2009

DNeKTPOHHBIN apXHB

1128

20

lony6ea T. b. Karanuruueckue cuctemsl B Kypee "Xumus" : me-
TOJ. YKa3aHus AJs 71a0. ¥ MPaKT. 3aHATUH UL CTYACHTOB OYHOW U
3a04. ¢popm odOyuenus / T. b. I'onybeBa, C. B. Ilenumesa ; Ypai.
roc. JecotrexH. yH-T. - ExarepunOypr : YI'JITVY, 2011. - 11 c. - bu6-
JUOTP.: c. 11. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

2011

DNEKTPOHHBIN apXyB

*- IIpe’kK/Ie YeM IMPONTH M0 CChUIKE, HE0OX0AUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAaHUE 3JIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpe/ibl 00€CIIeUnBAETCs CO-
OTBETCTBYIOIIMMU CpeACTBaMHU MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA.

JJIeKTPOHHBbIE OM0JIHOTEYHbIE CHCTEMbI

Kaxxnprit obyuatomnuiics o0ecreyeH JOCTYIIOM K AJIEKTpOHHOU Oubiamoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), 9BC Uznarenscta Jlaup http://e.lanbook.com/, 36C Yuuepcuterckas 6ubInoTeKa

ownain http://biblioclub.ru/, comepxammx U3aaHus MO OCHOBHBIM M3Y4aeMbIM JHCIUILTHHAM U CHOPMH-
POBAHHBIX 110 COTTIACOBAHMIO C PABOOOIAATENSIMU YUeOHON U y4eOHO-METOANYECKOIl JTUTEPaTyPHL.

1.

Cl'[paBO‘-IHI)Ie Hu I/IH(l)OpMalll/IOHHble CUCTEMBbI
CHpaBO‘-IHO-HpaBOBaH cucreMma «KOHCYJ'IBTaHT ILarocy.

2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum mocrymna: http://www.garant.ru/

3.

AN

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

IIpodeccnonanbHbie 6a3bI JAHHBIX

. @enepanibHas cityx0a rocynapcTBeHHOH cratuctuku. OdunmanpHas cratuctuka - Pexxum no-

cryna: http://www.gks.ru/

. Hayunas snextponnas 6ubnuoreka elibrary. Pexxum moctyna: http://elibrary.ru/ .
. TocynapctBenHas cucrema npaBoBoii mHGpopmarmu (http://pravo.gov.ru/;
. MuHHCTEpCTBO MPUPOIHBIX pecypcoB U 3Kkoioruu CeepasnioBckoit obnactu. JlecHoi mian

CaepiioBckoit oomactu Ha 2009-2018 rr.. (https://forest. midural.ru/article/show/id/97).

. MuHHMCTEpCTBO MPUPOAHBIX pecypcoB U 3koioruu CBepanoBckoil obmacTtu. Jlecoxo3siicTBeH-

HBIE periaMeHThI JIECHUYECTB CaeputoBcKOi obnacTu:
(https://forest.midural.ru/document/categor).

. UnrepaktuBHas kapta «Jleca Poccun» (http://geo.roslesinforg.ru:8282/#/ );
. ITyonuunas kagactpoBas kapra (https://rosreestrmap.ru/?zoom=14).

. @OHJ OLIEHOYHBIX CpeaACTB AJd NMPOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTAalluU
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https://elar.usfeu.ru/handle/123456789/55
https://elar.usfeu.ru/handle/123456789/299
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oﬁyqammnxca o AUCHMIIJINHE

7.1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Mpolecce 0CBOeHHUsI 00pa-
30BaTeJIbHOI MPOrpamMMbl

Dopmupyemble KOMIETEHITUH Bun u popma xoHTposs

IIpoMe:KYyTOUHBIH KOHTPOJb: YCTHBIU
OIIPOC Ha 3K3aMEHe

Texymuii KOHTPOJIb: OMpPOC, 3aIUTA OT-
YEeTHBIX MaTepHaJIOB IO J1a0OpaTOpHOU pa-
6ote

OIIK-1 criocobGeH peraTh TUIOBBIC 3a/1a4d TPodeccro-
HaJIbHOW JIEATENbHOCTY HA OCHOBE 3HAHHUI OCHOBHBIX 3aKO-
HOB MAaT€MaTUYECKUX U €CTECTBEHHBIX HAayK C IPUMEHEHH-
eM HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA.

7.2. Onucanue nmokasarejei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHI M it
HA Pa3/IMYHBIX 3Tanax ux (l)OpMI/lpOBaHPlH, OIIMCaHHu e IIKAJ OHCHUBAaHUA

Kpurtepun oneHnBaHHA YCTHOIO OTBETA HA KOHTPOJIbHBIE BONPOCHI IK3aMeHa (IIPOMeKyTOY-
HbIil KOHTPOJIb (popmupoBanus komnerennun OIK-1)

«5» (omauyno): — NaH TMOJHBIM, pa3BepHYTHII OTBET Ha IOCTaBJIEHHBIN BOIPOC, IIOKAa3aHa COBO-
KYIIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10KA3aTEIbHO PACKPBITHI OCHOBHBIE MOJIOKEHUS TEMBI; B OT-
BETE INPOCIIEKHUBACTCS 4YETKasl CTPYKTYypa, JIOTMYECKas IOCIEI0BATEIbHOCTb, OTPaXkarollas CYLIHOCTb
pacKpbhIBa€MBIX MMOHITHN, TEOPHA, sIBICHUA. 3HaHHE 00 00BEKTE IEeMOHCTPHUPYETCs Ha (JOHE TIOHUMAHUS
€ro B CUCTEME JaHHON HAYKH U MEXAMCLMILNIMHAPHBIX CBsI3el. OTBET U3JI0KEH JINTEPATYPHBIM SA3bIKOM B
TEepMHHAX HayKH, IIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOMINE BOIIPOCHL;

«4» (xopowto): — aH NOJHBIHM, pa3BEPHYTHIM OTBET HA ITOCTABJIEHHBIM BOIIPOC, TOKA3aHO YMEHUE
BBIJIEJIUTh CYIIECTBEHHbIE U HECYLIECTBEHHbIE MPU3HAKH, IPUYMHHO-CIICACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHaX Hayku. OJIHAKO JOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJ0YEThl, UCTIPaBICHHbIE OaKaJIaBpOM C IOMOUIBIO «HABOJSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJHBIA OTBET, JOTMKA U MOCJIEI0BATENbHOCTD U3JI0KEHUS
MMEIOT CYUIECTBEHHbIEC HapylleHus. JlonyuieHsl rpyOble OmMUOKH MPU ONPEAEICHUH CYITHOCTH PACKpbI-
BaeMbIX MOHATUH, TEOPHH, SIBIEHUH, BCI€ACTBUE HETOHUMaHUs 0akajlaBpOM UX CYIIECTBEHHBIX U HECY-
IIIECTBEHHBIX NIPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBO/IBI. Y MEHHE PACKPBITH KOHKPETHBIE MPO-
sBJICHUsI 000OLIEHHBIX 3HAaHUN He Moka3aHo. PeueBoe ohopmieHne TpedyeT monpaBokK, KOPPEKIHUH;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHUE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHUPOBAaHHbIE BBIBOJBI M MPUBOJUTH MPUMEPHI, TOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOM peublo, HE BJa/leeT TEPMUHOJIOTHEH, MPOSBISIET OTCYTCTBUE JIOTMUHOCTH U
M0CJIe/I0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIIUOKH, KOTOPbIE HE MOXKET UCIIPaBUTh, JaKe MPU KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEUaTh Ha 3aHATHH.

Kpurepun oneHuBaHHMsA ONPOCAa YyCTHOIO OTBETA 10 TeMe J1a00paTOpHOil padoThl (TeKyLIUH
KOHTPOJb ¢popmupoBanue komnerenuun OIK-1):

«5» (omauuno): oNpocC MPOMIEH C MEPBOro pasa; J1aH MOJHBIH, pa3BepHYTHIA OTBET Ha BCE 3ajlaBa-
eMble TPero1aBaTeeM BOMPOCH], MOKAa3aHO 3HAaHUE U MOHMMaHHe TeMbl. OOyJaromuiics mpaBUIbHO OT-
BETUJI HA BCE BONPOCHI NP cJlau€ KOJUIOKBUYMa, 3HAE€T U IOHUMAET XOJ1 BBINOJIHEHMS IPEICTOALLEHN J1a-
O0opaTopHO# pabOTHI.

«4» (xopowio): oNpoc MPONUJIEH CO BTOPOH MOMBITKY; /1aH MOJHBINA OTBET Ha BCE 3a/laBa€MbIE IIpe-
M0/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHHWE M MOHUMaHue TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETWJI Ha BCE BOINPOCH! KOJUIOKBUYMA C ITOMOIIBIO TIPENOAABATENS, 3HAET U MOHUMAET XOJ
BBITIOJTHEHUS TIpEeACTOsIIeH Ja00paTopHOil paboTHI.

«3» (voosnemseopumenvbHo): ONPOC MPOIIEH ¢ TPEThel MONBITKU; JaHbl OTBETHl HA MOJOBUHY 3a-
JaBacMbIX IPEMOJABATEIIEM BOIIPOCOB, MOKA3aHO 3HAHWE OCHOBHBIX IIOHATHH TEMbI, BEIHCCCHHOW Ha
KOJUIOKBUYM. B OTBETE CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000IIEeHHBIX 3HAaHUM He nokazaHo OOywaromuiics NMpH cllaye KOJUIOKBUYMa IPABHIBHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJJHAKO, peueBoe opopMileHHE TpeOyeT MOMpaBOK, KOPPEKIUH;
CTYZIEHT 3HA€T XOJ BBINOJIHEHUS NPeACTOAIEeH 1a00paTOpHOIl paboThI.
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«2» (neyOoeremeopumenvHo) — 00Oy4JaIOIMIUNACSA HE 3HAET OCHOB TEMBI, HE CITIOCOOEH JieNaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOJUTH MPUMEPHI, TIOKA3bIBACT CJIa00€ BIIaJICHUE MOHOJIOTHYECKOHN pe-
Ybl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH U TIOCJIEOBATEIILHOCTH H3JI0XKE-
HUSI, JIeaeT OMKMOKH, KOTOPbIE HE MOKET MCIPABUTh, JaKe P KOPPEKIMH MPETOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHl. OOyJaromuiics He CMOT OTBETUTH Ja)Ke Ha TOJOBUHY 3aJJaHHBIX €My BOIIPO-
COB, HE 3HAET X0JIa MPOBEJCHUS PEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kputepun oneHUBaHHUS BBINOJHEHUS JIA0OPATOPHBIX PadoT M 3alIUTHI 0TYeTa (TeKYIIUi
KOHTPOJb ¢popmupoBanune komnerenuun OITK-1)

«5» (omauuno): paboTa BHINIOJIHEHA B CPOK; 0POPMIICHHE U COJepIKaTEeNIbHAs YacTh OTYeTa 00pas-
IIOBBIE; Pa0bOTa BBIMOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC O00OOIIEHUS, 3aKIIOUYCHUS U
BbIBOIbI. O0y4aromuiicsl MpaBUJIbHO OTBETUII HA BCE BONIPOCHI MIPH 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B OPOPMIICHHH OTYETA M €r0 COJICPIKATEILHOW YacTH
HEeT rpyObix ommOOK; paboTa BBINOIHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIICHMS,
3aKJIIOUEHHUs U BbIBOJIbI. OOyJaromuiics Mpy 3alIMTe OTYETHBIM MAaTepPHAlIOB MPAaBUIHLHO OTBETUI Ha BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTelIs.

«3» (yooenemeopumenvro): paboTa BBHIIIOJIHEHA ¢ HapylIeHUeM rpaduka; B 0ohOpMIICHUH, COAEP-
KATEIbHON YacTH OTYeTa €CTh HEAOCTATKH; PadOTa BBIMOJIHEHA CaMOCTOSITEIBHO, NMPHCYTCTBYIOT COO-
cTBeHHbIEe 00001IeHNs. OOyUaromuiics Ipy 3alUTe OTYETHBIM MaTepPHaIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosenemeopumenvro). odopmiieHne pabOThI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HEeTIPaBUJIbHBIE BBIBOJBI U 00001eHus. O0yJaromuiics He CMOT 3allUTUTh OTYET-
HBIC MaTepHaIbl M MOSICHUTH MPE/ICTAaBICHHBIC TaHHBIC.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIM HHbIe MaTepHAaJIbl, HE0OX0AUMbIe /11 OLleHKH 3Ha-
HHUIi, yMeHUIi, HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH, XaPAKTePHU3YIOIIHX 3Tanbl GOpMUPOBAHUA
KOMIIeTeHIUI1 B Mpolecce 0CBOeHHs 00pa30BaTeIbHOI POrpaMMbl

Bomnpocel k 3xk3aMeHy (IIPOMEKYTOYHBbIM KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIpHOE yuyeHue. XUMUYECKUE AIEMEHTHI U MPOCThIE BEIeCTBA. 3aKOH ABOIaJipo

Y 3aKOH DKBHUBAJICHTOB.

CocraBHble YacTu aTOMa, UX 3apsA] U Macca. Y paBHeHue [lnanka.

3. JlBoiicTBeHHas npupoja cBeta. KopmyckysipHo-BOIHOBON Tyanu3M. YpaBHeHue ae-bpoiimns. Io-
HATHE O KBaHTOBOM MexaHuke. YpaHeHue lllpeaunrepa. CoiictBa BonHOBOM (PpyHKIMU. COOT-
HOIIIEHHEe HeonpeeneHHocTel [ eizenoepra.

4. KBaHTOBO-MexaHHYecKoe OOBSICHEHHE CTpoeHHe aToma. KBaHTOBblE uucia, UX (QU3NYECKUI
cMbIcil. AToMHbIe opouTtanu. OgHoanekTponHble aroMbl. [Ipunnun [aynu, npasuno Xysna. I1o-
CJIEI0BATEILHOCTh YHEPIeTUYECKUX YPOBHEW B MHOTOXJIEKTPOHHBIX aTOMax.

5. CoBpemennbie popmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa MEpHOANYECKON CHUCTEMBI.
W3meHeHne CBOICTB 3JIEMEHTOB B MEPUOAMYECKON CUCTeMe (BEpTHKalbHAs U TOPU3OHTAJIbHAS
NEPUOIUIHOCTB).

6. Ileproanveckas cucTeMa U ee CBs3b CO CTpoeHreM aTtomoB. [IpaBuio Kieukosckoro. S-, p-, d-, u
f- snemeHTHI.

7. Pannycsl aTOMOB M MX U3MEHEHHUE B NepHUoAax U noarpynmnax. MloHHsle paguychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHHUs U CTEIIEHU OKHUCIICHMs. I3MEHEeHHE KUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHMH MO MEPUOIaM U IPYIIIaM.

8. MHctopus pa3BUTHS AJIEKTPOHHBIX NMPEACTaBICHUIN 0 XuMHUecKoi cBs3H (Teopust Koccens u Jlbto-
uca). MlonHast 1 KOBaJIeHTHasl CBSI3H.

9. HanpaBieHHOCTb M HACBHIIIAEMOCTh KOBAJIEHTHOH cBsi3u. [lossipHas xoBajieHTHas cBsi3b. [lomsipu-
3y€MOCTb.

10. MoHHas cBs3b Kak KpalHHWI ciyyail MOJsIpHOW KOBaJIeHTO# cBsi3u. HeHampaBiieHHOCTh U HEHa-
CBIIIAEMOCTE HOHHOU CBSI3H.

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

19.

20.

21.

22.
23.
24,
25.
26.
217.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

KpuBas noreHumanbHON 3HEprun Mosekyia. OCHOBHBIE MOJIOKEHUS METO/A BAJECHTHBIX CBSI3EH.
BaneHTHOCTE aTOMOB 3JIEMEHTOB € IO3ULUU METO/A BAJICHTHBIX CBS3EH.

Teopust rubpunuzanuu. 3arnoiHeHue THOPUAHBIX OpOHUTaNIel HENOACICHHBIMH TapaMH 3JEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0coOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N, u C,H4; CH4, NH3, H0.

XapakTepUCTUKN XUMUYECKOM CBS3U: JNIMHA U SHEPTHUs, BAJICHTHBIN YTOJL.

JIOHOpHO-aKLEeNnTOpHAas CBs3b. BomopoaHast cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBneHHbIC pacTBOPHI HEANEKTPOJUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrEe HaChIILIEHHOr O NIapa HaJ pacTBopoM. 3akoH Payns. TemnepaTypsl KUIIEHUS U KpUCTa-
mu3aiuu. Kprockonus 1 30yIIMOCKOIMSL.

Teopus snexTponuTryeckoil aucconuanuu Appenuyca. Poiabs pactBopurens B mpolecce pacmaja
JIEKTPOJIMTA HAa MOHBL. J[M3neKTpuueckass NpOHULIAEMOCTh U MOHU3UPYIOIIas CIOCOOHOCTh pac-
TBOPUTEIIS.

Cnalble U cuibHbIE 3JEKTPOINThl. CTENeHb IUCCOLUAIMU U €€ CBSI3b C H30TOHMYECKUM K03 Pu-
LUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa qucconuanuy ¢iaalblX 3J1€KTPOJIUTOB. 3aKOH pas-
6aBnenns OcTBayibaa. BrnusHHEe OMHOMMEHHOTO MOHA HA JWCCOLHUAIMIO CIa0OTO AJIEKTPOIIUTA.
CryneHnuaras 1uccolMaLns.

CocrostHHE 2IEKTPOIUTOB B pacTBope. VIOHBI 1 HEIUCCOIIMMPOBAHHBIE MOJIEKYIbL. Koaddurment
akTuBHOCTH. [ToHsATHE 00 NOHHOI cuile pacTBOpa.

HNounnbie peakuuu. Y CIOBHS CMEILICHUS MOHHOTO paBHOBecHUs. [[pon3BeaeHrne pacTBOPUMOCTH.
DNEKTPOIUTHUECKAS JUCCOLMALUSA MOJIEKYJI BObI. FIOHHOE TPOU3BENEHNE BOMBI.

Bonopoansiii mokaszaresns. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTh OT KOHLEHTpaluu, Temreparypbl. KoHcranTa
TUAPOIN3A.

Pasnnunsle cirydan runponusa. [lpumepsr.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

Bakneimme OKHCIUTENH M BOCCTAHOBUTENH. VI3MEHEHHME OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB B IIEPUOJAX U MOArPYIIIAX.

CocraBieHrue ypaBHEHMH OKUCIHUTEIbHO-BOCCTAHOBHUTENbHBIX peakimid. Knaccugukamus oxwuc-
JUTENbHO-BOCCTAHOBUTEIbHBIX PEeaKIMil. BrluncieHne XuMUYecKuX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIIS.

Bnusinue temmeparypbl, KOHIEHTPALUU PEareHToOB, UX MPHUPOABI, CPEbl U JIPYrUX YCIOBHH Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX MpoleccoB. YpaBHeHnus HepHcra. Mcnonb3oBa-
HUE TaOJINUIl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIMAJIOB JIJIsl PELIEHUs] BOIIPOCa O BO3MOXK-
HOCTH ITPOTEKAHUS PEAKIINH.

TepMmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEPTruu. BHYTpeHHsISl SHEPTUs U YHTAIIBIINS.
OK30- U DHIOTEPMUYECKUE pEAKIIUU. TepMOXUMUYECKUE YPABHEHHUS.

3akoH ['ecca n cinencrus u3 Hero. [Ipumepsr.

Ontanenus oOpa3oBanHus. CTtaHaapTHbIE COCTOSHUS BeriecTB. CTaHAapTHAs SHTAJIBIUS 00pa3o-
BaHUS U CTOPaHUS.

Makpo- u MukpococtosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CtaHngapTHas 9H-
Tponus. MI3MeHeHne SHTPONNH B Pa3IM4HbIX IPOLECCaXx.

[Tonsarue o6 »neprum I'm60ca, ee U3MEHEHNH KaK MEpbl peakKlMOHHON crocobHoctu. Kpurepuii
COMOIIPOU3BOJILHOCTH IIPOLECCOB B CUCTEMAX.

OOparumblie 1 HeoOpaTuMbIe Tporiecchl. ['OMOreHHbIE M TeTeporeHHble paBHOBecus. KoHcTanTta
pPaBHOBECHSI B TOMOT€HHBIX U F€TEPOT€HHBIX CHCTEMAX.

KoHncranTa paBHOBecus. CBs3b KOHCTaHTBl PAaBHOBECHUS CO CTAHIAAPTHBIM W3MEHEHUEM SHEPruu
I'n66ca.

[Tpunnun Jle-Illarense. BinusgHue temiepaTypsl, AaBICHUS U KOHLEHTPALMKU PEAreHTOB HA paB-
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ca.

HOBECHE.

40. DrieMeHTapHbIE W HedJeMeHTapHble peakiuu. Knaccudukanus peaknuii. CKOpOCTh peakiuil B
TOMOT'€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

41. ®axTopsl, BAUSIIONINE Ha CKOPOCTh peaklnu. 3akoH aelicTBusa Macc. KoHcTtanTa cKopocTH.

42. MonexyIsipHOCTb U TOPSIIOK peakiun. [1opsiiok HeameMeHTapHBIX PeaKIIHid.

43. 3aBUCUMOCTH CKOPOCTH pPeakIuu oT TemrepaTypsl. [loHsTHE 00 aKTUBHOM KOMILJIEKCE. DHEPTUs U
SHTPONMS AKTUBALIUH.

44. Obmue cBoicTBa pacTBOPOB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. IIporeccsl, comnpoBoxkaaromue odbpaszoBanue pactBopoB. Couib-
BaTalMsl.

45. PaznuyuHble BU/IbI BIPA)KEHUS KOHLEHTPALUU PACTBOPOB U X B3aUMHBIE [IEPECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra30B B )KHUJIKOCTAX. 3aKoH [ 'enpu. BriusHue Ha pacTBOPUMOCTH
IPUPO/IbI BEILIECTB, TEMIIEPATYPHI, AABJICHUS. 3aKOH paclpeaeIeHusl.

47. HoMeHKIIaTypa U OCHOBHBIE THUIIbI KOMILIEKCHBIX coenuHeHui. Kinaccudukaius KOMIUIEKCOB 0
BUJy KOOPJUHUPYEMBIX JIUTAH]IOB.

48. DNeKTPOXUMHUYECKUN psAl HApsDKeHUH MeTawioB. ['anpBaHmueckue >neMeHTsl. DJIC rampBaHu-
YECKOT'0 3JIEMEHTA.

49. DAeKTpoNIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN nporecc. 3akonbl Papanes. [IpakTuueckoe
3HAUEHUE JIEKTPOIIH3a.

50. DnexTponu3 paciiaBoB U BOJAHBIX PACTBOPOB AJIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeTozbl 3alUThl OT KOPPO3UH.

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

2
1. Kakoe KOJIMYeCcTBO BEIIecTBa MOJICKYIT BoAopoa coaepxat 12,04-10 > ATOMOB Boziopoia?
2.HamucaTte  MOJEKynsipHOE, TOJHOE M  COKpAlleHHOE HWOHHOE  YPaBHEHUS  PEaKINH

Fe(OH), + HNO, —»
ITo nonHOIt hopme cOCTaBUTH MOJNEKYISIPHOE YpaBHEHUE:
Pb2" +S2” —PbS
3. B monekynspHoii 1 moHHO# Gopme paccmorpeTh ruapon3 NasPO,. YkazaTs cpeny (Kucas,

HeTpasibHas UM LIeT0YHAast) peakluu.
4.VIOHHO-3JI€KTPOHHBIM METOJIOM OIpPENEIUTh KO3((OUIIMEHTHI B YpaBHEHUH PEAKIUH:

Al + H,O + NaOH —[AI(OH) " +H,+ ...

5. Vkaxute, u3MeHeHueM kakux napameTpos (T, P, C) MOKHO cMecTUTh XMMHUYECKOE paBHOBECUE C
LIETBI0 YBETUYEHHS BBIX0O/a IIPOJYKTOB PEAKIINHN: H,S., + 1, <> S, +2HI;AH)0

6. BomopoaHslii anekTpos; cpaBHeHUs. CTaHIApTHBIN SJIEKTPOIHBINA IOTeHIHAal. Y paBHeHre HepHeTa.

7. Kakoit 00b€M (MJ1) pacTBOpa THAPOKCHIA KaJIUsl ¢ MOJISIpPHOM KoHLeHTparuen 0,2 Monb/1 TpeOyeT-
ca g Hewrtpanm3amuu 100 M pacTBopa CEepHOW KHCIOTHI ¢ MOJSIpHON KoHIeHTparued 0,1
MOJIB/1?

BornipochbI k onpocy no TreMam J1adopaTOpHbIX padoT (npumepst) (TEKyIIHA KOHTPOJIb)
Pazgen 1. rema 1.1.-1.2. JJaboparopHas padota Nel
«OrnpeseneHue 3KBUBAJICHTHON MacChl HEU3BECTHOT'O METAJIa
1.®opmynupoBKa 3aKOHA COXPAaHEHHUsI MAaCcChl M DHEPTUU, €r0 MaTEMAaTUYECKOE BHIPAKEHHE.
2.@opMyIHMpOBKA 3aKOHA COXPAHEHHUS MacChl.
3.®@opMynupoBKa 3aKOHa IOCTOSHCTBA COCTAaBA.
4.®opmMyIUPOBKA 3aKOHA KPAaTHBIX OTHOILIECHU.
5.®@opMynupoOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BBIPAXKEHHE.
6.0mpeneneHre NOHATUN: MOJIb BELIECTBA, OTHOCUTEIbHAS MOJIEKYJIsIpHAs Macca, MOJIsIpHas Mac-
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7.0mnpenencHne MOHATHIA: SKBUBAJICHT JJIEMEHTAa, MOJISIpHAS Macca SKBUBAJICHTa, GopMmyia s
pacuera MOJISIPHON Macchl IKBUBAJICHTA 3JIEMEHTA.

8.0npeeneHne MOHITHIA: SKBUBAJIICHT BEIIECTBA, MOJISIPHBIA 00bEM IKBUBAJICHTA ra3a.

9.®opmynbl 17151 pacyeTa MOJSIPHON Macchl SKBHBAJIEHTAa OCHOBHBIX (UEThIpEX) KJIacCOB Heopra-
HUYECKUX COCIUHECHUM.

10.®opmynupoBka 3akoHa ABOraJpo, CMbICI U BEJIMYMHA Yucia ABOrajpo.

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

12.00BeM, 3aHUMaEeMbIl JTIOOBIM Ta30M MPU HOPMAJIBHBIX yCIOBUAX (H.Y.). [IpuBecTn 3HavYeHHS
JaBJIEHUA U TemnepaTypsl 1pH H.y. B cuctemax CU u CI'CE.

13.MareMaTnyeckoe BEIpaKEHHE 00hEIMHEHHOTO ra30Boro 3akoHa (ypaBHeHus Kiamnelipona).

14.Maremarudeckas 3anuch ypaBHeHUs1 MeHieneeBa — Kianeiipona.

15.1lonsiTHE MapUHAIBHOTO JABJICHUS ra3a. 3aKOH MaplyajbHbIX AaBiaeHUM JlanbToHa.

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

Paznen 1. rema: 1.3. Jlaboparopnast pabota No2
«OCHOBHBIE KJIACChl HEOPTraHUUYECKUX COCAUHEHUN. XUMUs 351eMeHTOB. CBOMCTBA BaXKHEHIIINX CO-
€ IUHEHUI)

o 101
1.ITonaTue xuMuuyecKkuil djieMeHT. UTo 03HaYaeT 3aIuch 44 Ru?

2.IlepeynciauTe CUMBOJIBI SJIEMEHTOB, HA3bIBAEMBIX IIIEJIOYHBIE DJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMBIX TAJIOTCHAMM.

4.Ilepeuncaute CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMbIX IIEJIOYHO-3€METbHBIMH.

5.Kakue aeMeHThl Ha3bIBAIOT HeMeTaulaMu. [IpuBenuTe Bce MCKIFOUEHUS U3 C(HOPMYIMPOBAH-
HOTO ITpaBuJa.

6.Kakue snemeHTHI Ha3pIBalOT MeTauiamu. [IpuBenuTe Bce UCKITIOUEHUS U3 CHOPMYITUPOBAHHOTO
npaBuja.

7. Jaiite ompeneneHue okcunoB. KakoBa cTeneHb OKHMCIEHHUS OOpa3yIOLIEro OKCUJ 3JEMEHTa B
HIDKE TpuBeIeHHBIX okcuaax: Cr07, TiO,, Hy0,, KO,? Ha3oBuTe 3TH OKCHJIBI, TPUBEANTE MX Tpadude-
ckue GopMyIIbI.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJICOoOpa3ymIIUX OKCHIOB.
[IpuBenuTe MO 1Ba MpUMepa KaKI0ro Tuma okcuaoB. [Ipuseaure ux rpadudeckue GopMyIbl.

9.[aliTe onpeneneHne OCHOBAHUW C TOYKHM 3PEHUSI TEOPUH AJIEKTPOJIUTHUECKON AUCCOLMAIIIU.
Uto Ha3pIBaeTCI KMCIOTHOCTRIO OCHOBaHMM? Kakue 0CHOBaHMS HA3BIBAIOTCS IIEIOYaMU?

10.daitTe onpeneneHne KUCIOT C TOYKU 3PEHUS] TEOPUU DIEKTPOJIUTUUECKOU aucconuanuu. Yro
Ha3bIBACTCSI OCHOBHOCTHIO KHCIOT? [IpuBenure mo ogHOMY MpUMEPY KHCIOPOJCOACPKAIINX U OCCKUC-
JIOPOAHBIX KUCIIOT, IaliTE€ UX CUCTEMATUYECKOE U TPAJULIMOHHOE HA3BAHMUSL.

11.]laiiTe ompeaeneHne CPEeIHUX COJICH C TOYKH 3PEHUSI TEOPHH DJICKTPOIUTUYECKON TUCCOIHA-
uuu. Yem oTiIMyaroTcst OT HUX KUCIIbIe U OCHOBHBIE conn? [IpuBeaunTe mno qBa npuMepa KUCIbIX U OCHOB-
HBIX CcOJIel, Ha3oBuTe uX. [IpuBenuTe ux rpaduyeckue GopMybl.

12.1aiiTu omnpejaenenre IBOMHBIX U CMEIIAHHBIX coseil. [IpuBenurte mo Ba mpumMepa KaxKaoro
THIIA 3TUX CoJiel U HazoBUTe uX. [IpuBeaute nx rpadudeckue GopMyIbl.

13./TaliTe onpeneneHue MOHATHS rpaduueckoil popmynsl coenunenus. [IpuBenure rpadudeckue
dopmyiel coequaenuit: VOSO,, CrOHSO;, HBrO,, CaHPO,. K kakuM kaccaMm OTHOCSTCS 9TH COSIH-
HEHUsI, TalTe UX TPAAUIIMOHHbIE Ha3BAHUA.

14./laliTe onpeaeneHue MOHATHS CTEIIEHb OKUCIIEHUS AJIEMEHTA B COeAMHEHNH. PaccuunTaiite cre-
IeHU OKHCIeHUs 3aeMeHToB B coequnenusx KoCr,O;, HsPOs, SiOgZ', Cry(S0y)3, maiiTe ux TpaaUIMOH-
HbIC Ha3BaHUS.

15.Metadocdopras u oprodhochopHasi KHCIOTH — HA YTO YKA3bIBAIOT UCTIOJIb30BAHHBIC IPUCTAB-
ku? [IpuBeaute rpaduyueckre GoOpMyIIbI ITHX KUCIOT.

16.IlpuBenute oObIuHBIC U Tpadruueckre GOPMYITBI XJIOPCOACPKAIIUX KUCIOT, COOTBETCTBYIOIIUX
CIIEYIOIIUM CTETICHSIM OKHCIIeHHs Xyopa: -1, +1, +3, +5, +7. [IpuBenure TpaauIMOHHBIE Ha3BaHUS ITHX
KUCJIOT. Ha 4To yKa3bIBalOT UCIOJIb30BaHHBIE B HA3BAHUSIX OKOHYAHUS?
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17. CocTtaBbTe MOJIEKYJISIPHBIE U HOHHBIE yYpaBHEHHUS peakLui, ¢ MOMOIIBIO KOTOPBIX MOXHO
OCYILIECTBUTH CJIEIYIOIINE MTPEBPALICHHUS:

S—-S0,—-S03—-H,S0,—~CrOHSO4,—~>Na,SO,—~»NaHSO,

18. HazoBuTe KOMILIEKCHbIE COCTUHEHHS. YKAXKHUTE 3apsi/i KOMILUIEKCHOTO MOHA, CTENIEHb OKHUCIIe-
HUS ¥ KOOPAWHAIIMOHHOE YUCIIO HOHA-KOMIIEKCO00pa30BaTesi, a TAk)Ke IEHTaTHOCTD JINTaHJIOB.

Nas[Ag(S203):]; [Co(NH3)6]Cl2; [Be(OH)2(H20),]

19.3anummre ypaBHEHHE PEaKIUK B MOJICKYIsipHOM U HoHHOM Bujie: Cry(SOy4); + BaCl,—

Pa3nen 2. rema: 2.1. JlabopaTopnast pabora Ne3
«CTpoeHue aTomMa U IepUoANYecKas cucreMa XuMudyeckux anemenToB .M. MenneneeBa»

1.Mogens bopa crpoenust aroma. [Tocrosiunast Punbepra, ee uncienHoe 3HaYEeHUE.

2.Ilonsatue opOuTas.

3.®u3nyecKuil CMBICI U 3HAYEHUS], IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®Pu3nveckuil CMbICI U 3HAUEHUsI, IPUHUMAEMble OpOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bun anekTpoHHbIX 00JaK0B (OpOUTaNel) 1 COOTBETCTBUE MEXKAY UYHUCIEHHBIMU U OYKBEHHBIMU
0003HaYEHUSIMU OPOUTAIBHOTO KBAHTOBOI'O YHCIIA.

6.Ou3MYECKUI CMBICT U 3HAUYEHUS, IPUHUMAEMbIE MATHUTHBIM KBAaHTOBBIM 4uCiIOM. CBSI3b A3THX
3HAa4YEeHUH M YKcia S-, P-, d- u f-opouraneii.

7.®U3UYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbI€ CITMHOBBIM KBAHTOBBIM YHUCJIOM.

8.YcnoBHas 3aIMCh SHEPreTUUECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.@opmynupoBKa U PU3MUECKUIN CMBICI IPUHIIMIIA MUHUMYMa SHEPTUH.

10.®opmynupoBka U puzndeckuii cmbica npuHuuna [aymm.

11.®opmynupoBka u pu3nUeCKUil CMbICH MpaBuia XyH/a.

12.®opmynuposka npasuia KiedkoBckoro.

13.Yto Ha3pIiBaeTca SJIEKTPOHHOM KoHpurypamueit aroma? [IpuBenuTe MOJIHYIO 3IEKTPOHHYIO
KOH(UIypalmo aToMa 3JIeMEHTa ¢ 3apsiioM aapa S1.

14.PaccuntaiiTe MaKCHMAJIBHOE YUCIIO 3JIEKTPOHOB, KOTOPBIE MOT'YT HaxX0IuThcs Ha 3P u 5f opou-
TasIX.

15.ITpuBenute coBpemenHyto popmynupoBky [lepnoanueckoro 3akona J[.M1.Menneneena.

16.0mnpenenenue u Gpu3MUECKUil cMbIcT MOHATHI: 3()()EeKTUBHBINA 3apsia sapa, MOCTOSHHAsL dKpa-
HUPOBAHUS.

17.1Tonarusa paguyca atoMa u noHa. Kak nu3smensercs paanyc 4acTUlbl IPU NEPEXOIE: aTOM — €T0
MOJIOKUTEIBLHO 3apsKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPsKEHHBIN HOH?

18.Kak 1 moyemy M3MEHSIOTCS paJlyChl aTOMOB IIPU MEPEMEIEHNUHN BJI0JIb IEPUO/IA CJIEBA HaIlpa-
BO U NIPU MEpEMEIICHUN CBEPXY BHU3 BJ0JIb TJIABHBIX U TOOOYHBIX MOArpyM?

19.0npenenenne NOHATHSA SHEPTUs MOHU3ALMH, EAVMHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHe-
HUS B IEpUOJAX U rpyImax.

20. OnpezeneHre MOHATHS SHEPTHS CPOACTBA K DJIEKTPOHY, SAMHULIBI €€ U3MEPEHUS U XapakTep
ee U3MEHEHHUsI B IEpHoJIaX U Ipymmnax.

21.I1onsTHE U PU3HUECKUI CMBICI JIEKTPOOTPHUIIATEIILHOCTH JIEMEHTOB o Mannukeny. Equnu-
I[bl €€ U3MEPEHUS U XapaKTep U3MEHEHUS B IEPUOIax U rpymnmnax.

22.0OTHOCUTENBHBIE BIEKTPOOTPULATENBHOCTH 10 [loMMHIY: Kak OLEHMBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHEHHMSI UX 3HAUCHU! B MEpHOJax U IpyIax.

23. Hanumwure 31eKTpoHHBIE (POPMYIIBI IPUBEAEHHBIX HIDKE HOHOB. K ceMeicTBYy KakuX 3jeMeH-
TOB OTHOCSITCSI aTOMBI DTUX HOHOB? Sn2+, I\/In2+, Cu2+, Cr3+, s%,

Pa3zgen 3. BBenenue B TeOpHIO XMMUYECKUX MPOLIECCOB
(Tema: 3.1. DHepreTuka XMMHUYECKUX MPOIECCOB.)
1.OnpeneneHue NOHATHS TETUIOBOK A((DEKT peakiuu.
2.11epBblii 3aKOH (Ha4ajl0) TEPMOJAMHAMUKH, €T0 MaTEMaTHUECKOE BBIPAKEHUE U 3aIIUCh JUJIS U30-
OapHBIX MPOIECCOB.
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3.0npeneneHnue N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX IporeccoB. Moaupukaum 3anucu
MaTEeMaTHYeCKOro BhIpaXKeHUs |-ro Hayajia TepMOJMHAMUKHU B 3TUX TPEX CIydasx.

4.]laiiTe onpeneneHUe 3HTAIbINM, dHIO0- U IK30TEPMUUYECKUX IpoleccoB. OObSICHUTE B3aUMO-
CBs3b 0003HaUCHMI Ter1oBoro 3¢ dexkra Q u AH.

5.0npezneneHne NOHATHS TEPMOXUMHUYECKOe ypaBHeHHe. Kakue ycioBusi Ha3bIBAalOTCS CTaHIApT-
HbIMU?

6.0npeneneHre MOHATHS SHTAIBIIMKA OO0pa30BaHMA, CIUHHIIBI U3MEPEHUs. 3HAUYEHUS SHTAIBIHUMA
00pa30BaHMs IPOCTHIX BELIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTremaTndeckoe BbIpaKeHUE CIEACTBUA U3 3akoHa ['ecca.

8.OnucaHue MOHATUS SHTPOIIMH CUCTEMBI, €AUHULIBI U3MEPEHUSI.

9.MaremaTtunueckas (popmyiia ajsi pacueTa U3MEHEHHs SHTPOIHUHU B IPOLIECCE PEAKIIHH.

10.0Omnpenenenne MoHATHS U300apHO-MU30TEPMHUYECKOTO MOTEeHIIMANA peakiuu (3Hepruu ['mb0oca).
UYro orpakaer BenuuuHa 3Hepruu ['mdoca?

11.0mnpenenenue NoHATHS cTaHAApTHOM 3Hepruu ['mb66ca oOpa3oBaHus, eUHUILBI 00pPa30BaHUS.
3Ha4YeHUs CTaHJAPTHBIX dHepruii [ m60ca oOpa3oBaHUs MPOCTHIX BEIIECTB?

12.Matemarudeckas Gpopmyna A pacueTa U3MEHEHHUs M300apHO-U30TEPMUUECKOro MOTEHIMala
B IIPOIIECCE PEaKIUH.

13.CooTHOIIEHUS] MEX/1y SHTAJIBIUINHBIM U SHTPOIUHHBIM (aKTOPaMU U HalpaBlieHHE MPOTEeKa-
HUSI XUMUYECKOUN pEaKLIH.

14.ITonstue TepmoanHamuueckoi ¢pynkuuu. Ilepeuncnure usBectuele Bam TepmonunamMmuyeckue
byHKIHN.

15.Berancnure TermioBoi 3 dext peakunu BocctanoBienus 80 r Fe;O3 anroMuHuEM.

16.B0o3MOKHO 111 IIpH CTaHJAPTHBIX YCIOBHAX HoiyueHue aHuwiuHa 1o peakuun NHsqpy + CeHer
= C5H5NH2(>K) + Hz(r)?

3aganus 1Jisl JIa0OPATOPHBIX PadoT (TEKYLIMil KOHTPOJIb, IPUMeEPHI)
®parmeHT K TeMe 4.1 «KOKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKLINN»

3ananue 1. MccienoBanne OKUCINTEIbHBIX CBOHCTB MEPMAHIaHATA KAJIUs B KUCJIO# cpee.
Jns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHHUE DIICKTPOIHOTO MOTEHIIMAIA
CIIEIYIOIICH OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnO, + 8H' + 5¢ = Mn?" + 4H,0,

- 2+
eciu koHneHTparust MnNO4 u Mn®", a Takke TemnepaTypa U 1aBJIeHHE COOTBETCTBYIOT CTaHAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAUEHHE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTAHJAPTHBIM U JENaloT BbI-
BOJI O BIIMSIHMM CPEZIbl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHIaHAT-NOHOB.

CtposiT rpaduiK 3aBUCUMOCTH OKUCIUTEIbHOTO MoTeHnuania MnO, /M n* or pH cpensr. 1Ipn kakux
pH Bo3MoxHO BoccTaHOBNeHHE HOHOB MNO4” noHamu:

I', Br', CI"? IToka3siBaroT 31 00sacTH Ha rpaduke.

3aganue 2. BoccraHoB/IeHMe NEPMAHIaHATA KAJIUs B PA3JIMYHBIX CpeAax.

B Tpu otnenbHble NpoOUPKU ¢ pacTBOPOM MEpMaHraHaTa Kaius J00aBIsSIOT pa30aBiIeHHYIO CEPHYIO
KHCJIOTY, TaKoll ke 00beM BOJbl M KOHIIEHTPUPOBAHHBIA PAacTBOpP LIENOYH. 3aTeM B KaXKAYIO U3 MPOOHU-
POK MPHOABIISIOT CBEXKETIPUTOTOBICHHBIN pacTBOp cyinbputa Hatpus NaSOs. [{ns oObsicHeHnsT HaOIrO-
J1a€MOT0 UMEIOT BBHJLY, UTO B KHCJIOH cpene 00pa3yloTCsl HOHBI Mn?*, B HelTpansHOU - MNO2 1 B cuiib-
HOIIETO4HOM cpesie - noHsl MNO4Z. TIoNB3ysich HOHHO-IEKTPOHHEIM METOOM, COCTABISIOT MONHBIE
YPAaBHEHUs peaKIuil.

Ha ocHoBaHWY BBIYMCIICHHBIX Tl BceX peakiuii 3HaueHnit JJ1C nenaroT BEIBOJ 00 OKHCIUTEIBHON
CTIIOCOOHOCTH MEepPMaHTaHaTa KajJusl B KHCJION, HEUTPAIbHOM 1 IIET0YHOH cpenax.

3ananue 3. AHAJNU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM PeaKIMu.
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Jns 3agaHHON mapbl BEIIECTB (B COOTBETCTBMM C MHAMBHUYAJIbHBIM BapUaHTOM) OIPEIEISIFOT
OKHCJIUTENh U BOCCTAHOBHUTEIb, paccunuThiBatoT DJIC 171 CTaHIapTHBIX YCIOBUN M OIICHUBAIOT BO3MOXK-
HOCTBb CﬂMOHpOH?;BOJIBHOI‘O HpOTeKaHI/ISI peaKLII/II/I MG)KI[y HHUMMU.

[TpoBonsaT nannyro peakuuro. OTMEYarOT HAOIIOaeMbIC SBICHHS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIIOT MOJTHOE YPaBHEHUE PEAKIIUH.

3ananue 4. CpaBHeHMe OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BellleCTB.

I[JISI 3aJaHHOI'0 BCIIICCTBA (B COOTBECTCTBUHU C I/IHI[I/IBI/IHyaJIBHBIM BapI/IaHTOM) OHpCI[eJISIIOT CTCIICHU
OKHMCJIECHHUS aTOMOB H OTMEYAaIOT, OKHMCJIUTENIEM HJIM BOCCTAHOBUTEIEM MOJKET OBITH OTO BEIISCTBO B
OKHUCJIINTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHst. HpI/I H€O6XOI[I/IMOCTI/I I/ICHOHBSyIOT 3HAYCHUA CTaH,Z[apT-
HBIX 3JIEKTPOJIHBIX MOTCHIINAJIOB.

W3 npuBeACHHOr0 CHHCKAa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPbIE MOTYT B3aUMOJIEHCTBO-
BaTh C 3aJJaHHBIM BEILIECTBOM.

YKa3I)IBaIOT B HpezmonaraeMLIx peaKm/mx OKHCJIINTECIIb U BOCCTAHOBHUTCIIb, paCC‘-II/ITI)IBaIOT 9I[C
JUIS CTAaHAAPTHBIX ycnoBuid. [IpoBoasAT peakuyu, oTMe4yaroT HaOI0JaeMble SIBJICHHUS.

HOJII)3yHCI) I/IOHHO-BJIGKTPOHHI)IM METOA0M, COCTABIAIOT IIOJHBIC ypaBHeHI/IH peaKum"I.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHeil c()OPMHPOBAHHBIX KOMIIETEHIMIA

Yposens chopmu-
OreHka
POBaHHBIX KOMIIE- [MosicHenust

TEHIMN

Teoperndeckoe coaepkaHre Kypca OCBOSHO TOJHOCTBIO,
BCE MPEAYCMOTPEHHBIE MPOrpaMMOi 00ydeHUsl yueOHbIE 3aJaHus
BBITTOJTHCHBI.

OO0yuaromuiicss TeMOHCTPUPYET CIIOCOOHOCTh 00OCHOBAH-
HOT'O BBIOOpA YCIIOBHMH NMPOTEKaHUs, BHIOOpPA peareHTOB U UX KO-
JINYECTBCHHBIX COOTHOHIGHI/Iﬁ, (1)330B01"0 COCTOSAHHUA JIA OIITH-

«5» MaJIbHOTO TPOBEJCHUS XUMHUYECKUX IPOLECCOB. YCIENIHO NpH-

(OTJ'II/ILIHO) MCHSCT 3HAaHUA OCHOBHBIX 3aKOHOB XHMHUH, CTPOCHHA W pCaKIU-
OHHOM CIOCOOHOCTH BEILECTB IS PELICHHUs TUIOBBIX 3ajjad Mpo-
¢deccuonanbHON AesTenbHOCTH. CrIOCOOEH MPOBOAUTH aHANIU3 IO-
JYYEeHHBIX TaHHBIX, JieNaTh MpaBUJIbHbIE, HAYYHO OOOCHOBAHHBIE
BBIBOZIBI. | OTOB mpejyiarate CBOM CIIOCOOBI PEIICHHUs MMOCTABIICH-
HBIX 3a7a4. ['oToB paboTaTh Kak B KOMaHJle, TaK U MHAWBUIYaJlb-
HO.

Bricokmuit

TeopeTrueckoe cojiepkaHue Kypca OCBOSHO MOTHOCTHIO,
BCE IPEyCMOTPEHHBIE MPOrpaMMoi 00yueHus yueOHbIe 3aJaHus
BBINIOJIHEHBI C HE3HAYNUTEIbHBIMH 3aMCUYaHUSIMH.

OOyuarommiicsi Cnoco0eH MPOBOIUTE 000CHOBAHHBIN BEIOOD
ONTUMANBHBIX YCJIOBHH MPOTEKAHUS PEAKIHid, 3HAET CIOCOOBI

((4)) BIIMAHHUA Ha XI/IMI/I‘IGCKI/Iﬁ Hpouecc C OCJIBKO €T0 YCI/IJ'IeHI/Iﬂ NI

(xoporo) octaHoBKH. OOyUarOMUICS UCTIONB3YET OCHOBHBIE 3aKOHBI XHMHHU
JUISL PEIICHUs] TUTIOBBIX 3a/1a4 MPO(EeCCHOHATEHON JesATEeTbHOCTH,
HA OCHOBE 3HAHUU O CBOWMCTBAaX M CTPOEHHH BEIIECTBA MPOBOIUT
moadOp peareHToB, CIOCOOCH MPOBOAUTH aHAIU3 MOJTYYECHHBIX
JAHHBIX, HO JIOMYCKAaeT HETOYHOCTU B (HOPMYIHUPOBKAX U BHIBO-
Jax.

bazosriit

Teoperuueckoe coaepKaHWE Kypca OCBOCHO YacTHUYHO,
OOJBITMHCTBO TPEIYCMOTPEHHBIX MPOTPaMMON O00y4YeHHUs ydeO-
«3» HBIX 33JJaHUI BBITIOJHEHO, B HUX UMEIOTCS OIIHUOKH.

[ToporoBbiii (ymoBneTBOpH- OO0y4armuiicss MOXKET TOJl PYKOBOJCTBOM OCYIIECTBIISITh
TEIHHO) BBIOOP ONTHUMANLHBIX YCJIOBHHA MPOTEKAHHS PEAKIUHA M BO3MOXK-
HOCTHU BJIUSIHUA HA CMEILIEHNE XUMUYECKOTO PaBHOBECHUS, C LIEIBIO
YBEJIMYEHHUS] BBIXOAA NPOAYKTOB peakuuu. CriocoOeH moaouparb
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Yposens chopmu-
OrneHka
POBAaHHBIX KOMIIE- Iosicuenust
TCHITUHA

peareHThl JUIsl PEIICHUs TUIIOBBIX 3a7ad Mpo(ecCHOHATLHOU Jesi-
TEIbHOCTH, IIPU ITOM HCIIOJIb3YET 3HAHMS 3aKOHOB XUMUH, CTpOe-
HUS BEIIECTBA U €r0 XUMUYECKOW akTUBHOCTH. CIIOCOOEH MPOBO-
JTUTh aHAJIU3 MOJIYYEHHBIX PE3YJIbTaTOB UCCIEIOBAHUS, JTOMYyCKas
HE3HAYUTEJIbHbBIC OIINOKH.

Teoperudeckoe coaep)aHue Kypca HE OCBOCHO, OOJIBIINH-
CTBO TPEIyCMOTPEHHBIX MPOTrpaMMON OOy4YeHHsI y4eOHBIX 3aja-
HUW JTMOO HE BBIMOJHEHBI, JIMOO coaepKaT rpyOble OMIMOKH; 10-
MOJTHUTENIbHAS CaMOCTOsITeNIbHAsT paboTa HaJl MaTepualoM He
npuBeia K KaKoMy-Ti00 3HAYUTEIHLHOMY IMOBBIIICHUIO KadecTBa
BBITIOJTHEHUS YICOHBIX 3aJaHMH.

OOyyaronuiicss He 3Ha€T OCHOBHBIX 3aKOHOB XMMHH, IIJIOXO
W@2» MPEJICTABIISIET BO3MOXHOCTh UX HCIIOJIb30BAHMSI TPU TIPOBEIACHUH
Huzkuii (HeyIIOBIIETBO- | BBIUMCIICHUI 10 ypaBHEHHUSIM peakiuii. imeer ciabbie mpeacTas-
PHUTEIBHO) JICHUS O CTPOCHUU BEIIECTB M MX XHMHUYECKON aKTUBHOCTH, O CITO-
co0ax MpeBpaIlCHUsI OJHUX BEUICCTB B JPYrUe, HE BIAICET METO-
JaMH BBIOOpa ONTHUMAIBHBIX YCJIOBHA TPOTEKAHUS PEAKIUNA |
BO3MOYKHOCTH BIIUSTHHSI HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHSI, C
[ENBI0 YBEJIWYCHUSI BBIXO/A NMPOIYKTOB peaknuu. He crmocoben
no0MpaTh PEarcHThl IS PEIICHUS IOCTaBJICHHBIX 3amad. He
BJIQJICCT HABBIKAMH OOOOIICHUS M OIEHKH TOJYyYCHHBIX Pe3yJIbTa-
TOB MCCIICZIOBAHHUS.

8. MeTroguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON PadoThI 00y4arouxcst

CamocTosTenbHasi paboTa ciocoOCTBYET 3aKpEIJICHUIO HaBBIKOB padOThI ¢ y4eOHOUM M Hay4HOMH JIH-
TepaTypoi, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHYECKOro MaTepualla, ClIOCOOHOCTH MCIIOJIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B IPO(PECCUOHATBHON JAESITENbHOCTH.

CamocrodTenbHas paboTa BBIMOJHAETCS BO BHEAYIUTOPHOE (AyJUTOPHOE) BpeMs MO 3aJaHHI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MpeEMnoiaBaTeisi, HO 0e3 ero HemocpeACTBEHHOr0 y4acTus (IIpH 4acTUy-
HOM HENOCPEJCTBEHHOM YYaCTHH MPENoAaBaTelis, OCTaBIAIONIEM BeIYILIYIO pOib B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmel camocmoamenvHou pabomusl 6akanaBpoB pazHOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yye-
HUEe y4yeOHOM, HAayYHON M METOJWYECKOUN JTUTEepaTyphl, MaTEpUAJIOB MEPUOIUYECKUX MU3JIaHUH C IpUBJIe-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PUIIMANBHOM, CTaTUCTUYECKOH, MEPUOTUUECKON W HayuyHOH MHPOpMa-
LUH.

B npouecce nzyueHus qUCHUIUIMHBL «XuMUs» OakanaBpamu HamnpasieHus 35.03.01 «Jlecnoe ne-
JI0» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU paOOmMbl SBISIFOTCSL:

- IOATOTOBKA K ayAUTOPHBIM 3aHATUAM (JIEKIHAM U MPAKTUYECKUM 3aHITHUAM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsATeNbHasE paboTa HaJl OTAEIbHBIMU TeMaMH Y4eOHON JMCLUIUIMHBI B COOTBETCTBUH C

y4eOHO-TEMATHIECKUM TJIAHOM;

- IOATOTOBKA K DK3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA IPENOoJAaBaTeNb H3JaraeT U pa3bsCHIET OCHOBHbIE, Hanbojee
CIIO’KHBIE TIOHSTHSI TEMBI, & TAKXKE CBA3aHHBIE C HUMU TEOPETHUECKUE U MPAKTHUECKUE MPOOIIEMBI, 1aeT
PEKOMEHIALlMHU Ha BBIIOJIHEHHE CAaMOCTOSATEIbHOW PabOTHI.

B xone nexiuii 00y4arommuMcs peKOMEHTYeTCS:

- BECTH KOHCIIEKTUPOBAaHUE y4eOHOIr0 MaTepHaa;

- oOpalaTh BHUIMaHUE Ha ONpeeSIeHHs OHATHA, (POPMYIHMPOBKH 3aKOHOB U X MAaTEeMaTHUECKOE
BBIPAKCHUE, TOJIOKECHMS, PACKPBIBAIOIINAE CONEPKAHUE TE€X WIM HMHBIX SBJICHUN U MPOLECCOB, HAyYHBIC
BBIBOJIbI M IPAKTUYECKUE PEKOMEHAALINHU 10 UX IIPUMEHEHUIO;
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- 33/1aBaTh MPENOJABATEI0 YTOUHSIONINE BOIPOCHI C IIEJIbI0 YSACHEHUS TEOPETUUYECKUX IOJI0XKe-
HUM, pa3pelieHus CIIOPHBIX CUTYaIUM.

B pabounx KOHCHIEKTax >KelIaTelbHO OCTaBJATH MOJSL, Ha KOTOPBIX BO BHEAYAUTOPHOE BpEMs
MOXKHO C/eJIaTh OMETKH U3 y4eOHO-METOJUYECKOro 0OecreyeH s Al CaMOCTOSITEIbHON paboThl 00Y-
YalOIIMUXCS, JOIMOJIHAIOIIEr0 MaTrepual MPOCIylIaHHOW JIEKIHMH, a TAaKK€ IOMETKH, I10JAYEPKUBAIOIIUE
0CO0YIO0 B&KHOCTD T€X UJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jljis ycnemHoro oBiIaieHusl KypcoM He0OXOIUMO MOCeIaTh BCe JIEKIUH, TaK KaK TeMaTHYeCKUI
MaTepuaj B3auMOCBA3aH Mex 1y co0oil. B cmyuasx mporycka 3aHATHS CTYACHTY HEOOXOJUMO CaMOCTOS-
TEJIbHO U3YYUTh MaTepUall U OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 MPOIYILEHHON TeME BO BPEMsI UH-
JUBUTyaJIbHBIX KOHCYJIbTALIUI.

JlaboparopHble 3aHITHS — 3TO aKTUBHAs Gopma yueOHoro mporecca. [Ipu moaroroske k pabopa-
TOPHBIM 3aHATHUSIM OOy4aroueMycss HEOOXOJUMO H3YyYUTh OCHOBHYIO JINTEPATYpPy, O3HAKOMHUTCS C JI0-
MIOJIHUTENNBHON JIUTEPATypOM, ydecTb PEKOMEHJAIUU IpenojaBaTess. TeMbl TEOPETUUECKOI0 coaepxka-
HUS TPEIIOoNaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxaeHus. bojblnas yacTh TeM AMCHUIUIMHBI HOCUT
MIPaKTUYECKUM XapakTep, T.€. MPEIIojaraeT BHIIOJHEHHE JIaDOpaTOPHBIX 3a/JaHuil W pelleHue 3azad,
aHaJIN3 MPAKTUYECKUX CUTYyaLUH.

BaxHoii yacThi0 CaMOCTOSATEIBHON paOOTHI SBJIAETCS UYTCHUE y4EOHOW M HAyYHOH JIMTEpaTypBhl.
OcHoBHast HyHKIUS YUEOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAHHI, YMEHUI U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOCHBI OYAYIIMMH CIIEIMATIICTAMH IO TAHHOW TUCIUIIIMHE.

Omnpoc no Teme 1ab0paTopHOil pabOTHI MpeACTaBIseT cOO0N OTBETHI HA MOCTABICHHBIE BOIIPOCHI
nepes J1abopaTopHOM paboTol U mocie e€ BhIoJHEeHUs. M3mokeHne B MUCbMEHHOM BHUJE PE3YJbTaTOB
SKCIIEPUMEHTA M TEOPETUUYECKOI0 aHaJIM3a WJIM PEIICHHE 3aJa4yM 1o omnpeaeneHHoi teme. CoaepxkaHue
WH/IMBUYyAIBHBIX BOIIPOCOB I10 TeMaM J1abopaTOPHBIX padOT OPUEHTHPOBAHO HA MOATOTOBKY OaKaIaBpOB
110 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJIHEHUS [TO3BOJISAET MIPENOABaTeNsIM CyIUTh O XOA€E CaMo-
CTOATEIbHOU pabOTHI OaKanaBpOB B MEKCECCHUOHHBIN NEPUO U O CTETIEHN X MOJATOTOBKU K 3K3aMEHY.

[TonroroBka K 9K3aMeHy IIPEAIOIIaracT:

- U3y4YE€HHE OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATYypPHI,

- N3y4YEHHE KOHCIIEKTOB JIEKIIHA;

- y4acTue B MPOBOJMMBIX KOHTPOJIBHBIX OIPOCaXx;

9. [lepeyeHb HH(POPMALIMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMBbIX
NPH OCYLIECTBJICHUH 00Pa30BaTeIbHOIO0 NMPOLecca Mo JUCHUIINHE
JUjig yCcHenHoro OBJaeHus AUCUUIIIIMHON MCTIONB3YIOTCS CIENYIOIe UHPOPMAIIMOHHbIE TeX-
HOJIOTHH O0yUYEeHHMS:

e [lpu mpoBeneHNH JEKIMH HCIOJB3YIOTCS TPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mpodecCHOHANbHBIE CANTHI, MCHOJB30BAHHE BHICOMATEPUATIOB
Pa3IMYHbIX HHTEPHET-PECYPCOB.

* JlabGoparopHble 3aHATHS 10 JIUCLMIUIMHE MPOBOIATCS B CIEHUATIU3UPOBAHHONW yueOHOM
ayTUTOPHUH.

JlaGopaTopHble 3aHATHS MO TUCHUILIMHE MPOBOJATCS C UCIOIB30BAaHHE Pa3IMYHOTO J1abopaTop-
HOT0O 00OpyJIOBaHUS, a TaKKe Ha J1a00OpaTOPHBIX CTeHAax-ycTaHoBKax. Ha 3anstuu oOywarommiics 3Ha-
KOMHUTCA C (U3UKO-XMMHUYECKMMHM METOJaMU aHallu3a OOBEKTOB OKpyXarolled cpeisl, paboToi u
YCTPOMCTBOM IbUIE TA300UYUCTHOTO 000PYI0BAaHUS U MPUOOPOB, UCTIONB3YEMbIX MPU UCCIET0BAHUU 00b-
€KTOB OKpY arolllel Cpe/bl, YUUTCS TOTOBUThH CTaHIApTHBIE PACTBOPHI, CTPOUTH KaJIMOPOBOUHBIE rpadu-
KM U T.I.

B mponecce u3yueHHs] TUCHMIUIMHBI YY€OHBIMH ILETSMH SIBIISIOTCS TEPBHYHOE BOCIPHUSATHE
y4aeOHON MH(POPMAIIMK O TEOPETUIECKUX OCHOBAX M MPHUHITUIIAX PAOOTHI C JOKYMEHTaMH (KapThl, TUIAHBHI,
CXEMBI, PErJIaMEHThI), €€ YCBOCHUE, 3allOMUHAHNE, a TAKK€ CTPYKTYPUPOBAaHUE IOJIyYEHHBIX 3HAHUN U
pa3BUTHE UHTEIIEKTYaIIbHBIX YMEHUH, OPUEHTUPOBAHHBIX Ha CIIOCOOBI JEATEIHOCTH PENPOAYKTUBHOIO
xapakrepa. IlocpeacTBOM HMCHOIB30BAaHUS 3TUX HHTEIIEKTYyaJbHBIX YMEHUH [IOCTUTalOTCs y3HABaHHE
paHee YCBOEHHOI'O MaTepuasla B HOBBIX CUTYalUsX, IPUMEHEHHE a0CTPAaKTHOI'O 3HAHUS B KOHKPETHBIX
CUTYaLUsIX.
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JUist MOCTHMXKEHUs ATHUX LeJeld HCIONb3YIOTCS B OCHOBHOM TPAJAMLIMOHHBIE MH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHMH O0YYEHUS C YUETOM pa3jIMYHOIO COYETaHUs MAcCUBHBIX (opM (JIeKIus, Ja-
0opaTopHOE 3aHATHE, KOHCYJIBTAIUS, CAMOCTOATENbHAs pad0OTa) U PENPOIYKTUBHBIX METOJIOB 00ydeHUs
(moBecTBOBaTENbHOE U3JI0XKEHUE Y4eOHOW MHpOpMaLUU, 00bACHUTEIbHO-MIUTFOCTPATUBHOE U3JIOKEHUE)
1 J1a00paTOPHO-MIPAKTUIECKUX METO/I0B 00ydeHHUs (BBIIOJIHEHUE Keiic-3aJaHni, pacueT 3KOOH03aIIUTHO-
ro 000py/IOBaHMS ).

YHuBepcuTeT obecredyeH HeOOXOIUMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrPaMMHOI0 obecrieue-
HUS:

®  CEeMEelCTBO KOMMEPYECKHX OINEPalMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e oducHbI makeT npuiokeHuit Microsoft Office;

e [IporpamMMHas cucTeMma JUisi OOHapyKEHUsl TEKCTOBBIX 3aMMCTBOBAaHMH B y4EOHBIX M HAYUHBIX
paborax «AHTHILUTaruat.BY3y;

e  JIByX- M TpEXMEpHAs CUCTEMa aBTOMAaTU3MPOBAHHOTO MPOEKTUpOoBaHus U uepueHuss AutoCAD.

10. Onucanue MaTepuAIbHO-TeXHUYECKOMH 0a3bl, HEOOX0MMO¥ /1151 OCyIeCTBJIEHUS
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHUILIUHE

Peanuzaius yueOHOro mpoliecca OCYyIIEeCTBIIICTCS B CIICIIHANIBHBIX YICOHBIX ayIUTOPHUSIX YHHBEP-
cuTeTa JUIs MPOBEICHUS 3aHITHI JIEKIIMOHHOTO THUIIA, Ja0OpATOPHBIX 3aHATUH, TPYIIIOBBIX U WHIAUBUIY-
AJBHBIX KOHCYJbTAIIMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTecTaunu. Bce ayAuTOprn yKOMILIEK-
TOBAHbI CICIHMATH3UPOBAHHON MEOENIbI0 M TEXHHYECKUMH CPEACTBAMHU OOYUYCHHS, CIYXAIUMH IS
npencTaBicHuss yaeOHOH wuHpopMaruu Oonbimoi ayauropun. [Ipm HEOOXOIUMOCTH OO0yYarOIIMMCS
Ipe/yIaratoTcss Habophl IEMOHCTPAIMOHHOTO 000pYIOBaHUS U y4eOHO-HATJISAHBIX MTOCOOUH, obecredn-
BaIOIIME TEMATHIECKNE MIUTFOCTPAIIHH.

CaMocTosiTenbHast paboTa 00y4arouXcs BBHIOTHSAETCS B CHEIHATU3UPOBAHHON ayIUTOPHH, KO-
Topasi o0opyJaoBaHa ydeOHOW MeOenbi0, KOMIBIOTEPHOW TEXHHKON C BO3MOXXHOCTBIO MOJKIIOUEHUS K
cetn «VIHTepHET» U oOecrneueHneM J0CTyNa B ANEKTPOHHYI0 WH(OPMAIMOHHO-00pa30BaTENbHYIO CPEay
YTIITY.

Ectb nomenienue A XpaHeHUs: ¥ MPOPUIAKTUYECKOTO 00CITyKUBaHUs y41eOHOTO 000pyT0BaHHUSI.

TpeOoBanus K ayANTOPUAM

HanmenoBanune CIICIINAJIbHBIX HOMGHICHI/Iﬁ OCHaHIeHHOCTI) CIICIINAJIbHBIX HOMGHIGHI/Iﬁ
u HOMCH_ICHI/II\/’I JJIsL CaMOCTOSITEIILHON pa60TBI u HOMCH_IGHI/II\/'I JJIsL CaMOCTOSITEIILHOU pa6OTBI
HOMCHICHI/IC JJIA JICKIIUMOHHBIX SaHflTI/II\/JI VYuebnas ayauTopus Ul IMMPOBCACHUA 3aHATHHN JICKIIH-

prHHOBLIX " I/IHI[HBI/LHyaHBHBIX KOHcyHBTaHI/Iﬁ, OHHOI'O0 THUIIA, I'PYHIIOBBIX W HWHAWBUAYAJIb-HbIX KOH-

v > CyﬂBTaHHﬁ, TCKYIIEro KOHTPOJA U HpOMG)KyTO‘IHOfI
TEKYIIEU U ITPOMEKYTOUHOU aTTECTALINH.
aTTeCTAalliU, OCHAIIICHHAA CTOJIAMHU U CTYJIbAMMU.

JIeMOHCTpalMOHHOE MYJIBTHMEANIHOE 000PYIOBaHUE:
MPOEKTOP, POYTEp, IKPaH.

[TepenocHsle:

- HOyTOYK;

- KOMIUICKT JJICKTPOHHBIX y‘{e6HO-HaFJ'I5[]1HBIX MaTtepu-
ajoB (mpe3eHTarwii) Ha (Ieni-HOCUTENsX, o0ecTeun-
BaIOIIMX TEMAaTHYCCKHIE WLTIOCTPAIIHH.

[Iporpammuoe oOecnicucHuHE:

- Windows 7, License 49013351 YI'JITY Russia 2011-
09-06, OPEN 68975925Z7E1309

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
6897592527E1309;

- Kaspersky Endpoint Security mis Ousneca- Cras-
nmaptreiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JInmeH3uoHHbIH cepTH(HKAT:
Ne  jmuunensum  1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpok ¢ 01.10.2020 no 09.10.2022r.

- CnpaBouHo-nipaBoBas cucrema «Cucrema TAPAHT».
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CB0OOHBIN AOCTYTI;

- Crpasounas [IpaBoBas Cucrema Koncynsrantllmoc
JloroBop comnpoBoOXIeHUS 3K3eMIUIIpoB cucteM Kown-
cympTanTllmoc Ne  27/12-6-61/0373/19-223-03 ot
16.12.2019 roma. Cpok ¢ 01.01.2020 r mo 31.12.2020
r.;

- «Antumiarnat. BY3» [oroBop Ne 2277/0091/20-
223-06 ot 17.03.2020 roma. Cpok ¢ 17.03.2020 r mo
17.03.2021 r.

ITomemienue JJI IPAKTUYICCKUX 3aHATHH

VYyeOnas naboparopus (aya. 2-519) nias mpoBeneHust
IPYNIOBBIX 3aHATHH W MHAMBUAYaJIbHBIX KOHCYJbTa-
LM, TEKYIIero KOHTPOJIS U NMPOMEXYTOUHOH aTTecTa-
LIMM, OCHAIlEHHAas CTOJAaMU M CTyJibsiMH. OcHalleHa
HMOHOMEpaMH | JIa00paTOPHBIMH YCTAHOBKAMHU.
JleMOHCTpanoOHHOE MYIBTHMEANHHOE 000PYIOBaHHE:
MIPOEKTOP, POYTEP, IKPaH.

[lepenocHsle:

- HOyTOYK;

- KOMIUIEKT 3JIEKTPOHHBIX Y9e€OHO-HAIJIAHBIX MaTepH-
anoB (Tpe3eHTaIMil) Ha (IICHI-HOCHUTEIIX, obecnedn-
BAIOIMX TEMAaTUYECKHE HWIUTIOCTPALIUH.

[TporpammHOe obecnieueHue:

- Windows 7, License 49013351 YI'JITY Russia 2011-
09-06, OPEN 68975925ZZE1309

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
68975925727E1309;

- Kaspersky Endpoint Security mnst 6usheca- Cran-
nmaptaeiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIuiien3noHHbI#i cepTUdUKAT:
Ne mmnemsun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpok ¢ 01.10.2020 no 09.10.2022r.

- CnpaBouHO-TipaBoBas cuctema «Cucrema TAPAHT».
CB0OOAHBIN AOCTY,

- Cnpasounas IIpaBoBas Cucrema Koncynsrantllmoc
JIoroBOp COTMPOBOXKICHHUS SK3EeMIUISIPOB cuUcTeM KoH-
cynbTantllioc Ne  27/12-6-61/0373/19-223-03 ot
16.12.2019 rona. Cpok ¢ 01.01.2020 r mo 31.12.2020
r.;

- «Antumiarnar. BY3» [oroBop Ne 2277/0091/20-
223-06 ot 17.03.2020 roma. Cpok ¢ 17.03.2020 r mo
17.03.2021 r.

[TomerieHus A1t CaMOCTOSTENIbLHOM pabOThI

. Ilomemenne st caMOCTOSTENbHONH paboThI, OCHa-
IEHHOC CTOJIaMU U CTYJIbAMHU, NEPECHOCHBIM MYJIBTH-
MEIUITHBIM 000pynoBaHUuEM (HOYTOYK, dKpaH, MPOEK-
TOD, POYTEP).

IIpoepammnoe obecneuenue:

- Windows 7, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925Z7E1309;

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
6897592527E1309;

- Kaspersky Endpoint Security mms 6u3Heca- CraH-
nmaptaeiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIuneH3uoHHbIH cepTHUKAT:
Ne  punensun  1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 1o 09.10.2022r.;

- CnpaBouHO-TIpaBoBas cuctema «Crucrema TAPAHT».
CBOOOIIHBIN TOCTYIT;

- CnpaBounas IIpaBoBas Cuctema Koncymprantllmroc
JloroBop compoBOXKIEHUSI K3eMIUIIpOB cucteM KoH-
cynbrantllmoc  Ne 27/12-6-61/0373/19-223-03 ot
16.12.2019 roga. Cpok ¢ 01.01.2020 r mo 31.12.2020
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r.;

- «Antumiarnar. BY3» [loroBop Ne 2277/0091/20-
223-06 ot 17.03.2020 roma. Cpok c 17.03.2020 t mo
17.03.2021 .

[Tomenenue aisg XpaHeHHS M NPOUIaKTHYC-

CKOT'0 00CITY’)KMBaHUS YI€OHOTO0 000pYI0BaHHS

[lepeHoCHOE  JNEMOHCTPaNMOHHOE  00OpPYIOBaHHE
(MyJIBTHMEIUITHBIE TIPOSKTOPEI, 3KPaHbl, HOYTOYKH).
PacxonHble MaTepualibl Ui PEMOHTA U 0OCITYKUBaHHS
TEXHHKH.

MecTa a51s1 XxpaHeHust 000py10BaHUs
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