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1. O0mue noJioKeHus

Jucuunianna « XuMHsD» OTHOCHTCS K 0053aTeIbHON YacTH Y4eOHOTO TUIaHa, BXO/ISIIETO B COCTaB
oOpasoBarenbHOH MporpamMmel Beiciiero oopazoBanus 35.03.05 «CanoBoactBoy» (mpoduib — JlekopaTus-
HOE CaJI0BOJICTBO U JIAaHIIIA(THBIA AU3aiH).

HopmatuBHO-MeTOIMYecKoi 06a30it 11 pa3paboTku paboyeit mporpaMMbl y4eOHOW TUCITUTLTAHBI
«XuMH»:

» OenepanbHblii 3akoH «O0 oOpa3oBanuu B Poccuiickoit Deaepannmy, yTBEPKACHHBIA TPUKA30M
Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

* [Ipukaz Munobpuayku Poccun Ne 245 ot 06.04.2021 1. «O0 yTBEp>KI€HUU TIOPsJIKA OpPTaHU3a-
UM U OCYIIECTBJICHUS 00pa3oBaTEIbHON AEATENBHOCTH MO 00pa30BaTENbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHus - MporpaMMam OakajiaBpuaTa, porpaMMaM CHelralnTeTa, IporpaMMaM MarucTpaTyphl»;

* [Ipuka3z MunucTepcTBa TpyAa u couuanbHoi 3amuThl PO ot 2 cents6ps 2020 roga N 5591 «O6
yTIBEepkKAeHUHU MpodeccnoHanbHoro crangapra «CrenuanucT B 00JIaCTH IEKOPATUBHOTO CaJJOBOJCTBAM

* [Ipuka3 MunucrepcTBa Tpyna u conuainbHol 3amuTel PO ot 9 centsops 2020 roga N 599H
«O06 yTBepxkaeHNH MpodeccnoHanbHOro crapaapra «Crnenuanuct mo 0JaroyCTpoHCTBY U 03€JICHEHHIO
TEPPUTOPUN U OOBEKTOBY

* [Ipuka3z Muno6puayku Poccuu ot 01.08.2017 r. N 737 «O06 yrBepxkaenun dpeaepaabHOro rocy-
JapCTBEHHOT0 O0Pa30BAaTENBLHOTO CTAHJAPTa BHICIIETO OOpa30BaHUA — OakanaBpuaT MO HAIMPABICHUIO
noarotoBku 35.03.05 CanoBoacTBo» (¢ u3MeHeHussMu u gonoaHeHusmu 08.02.2021 r.);

* YueOHbIii TJ1aH 00pa30BaTEeIbHONW IPOrpaMMbl BBICIIETO 00pa3oBaHus  HampasieHus 35.03.05
«CanoBoactBo» (mpoduns — JlekopaTuBHOE CaJlOBOJCTBO M JIAHAIMA(THBINA JU3aiiH), TOATOTOBKH Oaka-
JaBpoB MO O4HOW ¢opme oOydeHwus, onodpeHHbI YueHbiM coBetoM YIJITY (mporokonm Ne 3 ot
16.03.2023), ¢ AONOJIHEHUSIMU U U3MEHEHUSIMH, YTBEPKICHHBIMU Ha 3aceianuu YdeHoro cosera YIJITY
(mpotokoun ot 20.04.2023 Ned), BBenennsiMu npukazom YIJITY ot 28.04.2023 Ne302-A.

* Obyuenue no obpazoBatenbHOM mporpamme 35.03.05 «CamoBoactBo» (mpoduns — «/lexopa-
THUBHOE CaJIOBOJICTBO U JaHAMIAPTHBINA JU3aiH») OCYILIECTBISETCS Ha PYCCKOM SI3BIKE.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs MO TUCIHUILJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHMSI 00pa30BaTe/IbHOM MPOrPaMMbl

[TnanupyembIMH pe3ynbTaTaMu O0y4YeHHs MO JUCLMIUIMHE SBISIOTCSA 3HAHUS, YMEHUs, BIaJICHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Talbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHIMM U obecrie-
YHMBAOLIUE JOCTH)KEHUE IJITAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTEeIbHON MPOTrPaMMBI B IIEJIOM.

Leab ocBOeHUsI IMCHUIIMHBI TTOJy4YeHHE 0a30BbIX 3HAHUHU MO OOIIMM 3aKOHAM XUMMHU, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XUMUYECKUX MPOIIECCOB, CTPOEHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKHX BEIIECTB U UX BO3MOKHOT'O aHAJIM3a U MCIIOIb30BaHUs IIPU PEIICHUH 3a]1a4 MPOopeCcCHOHANIbHOMI Jie-
ATEIBHOCTH.

3agaum IMCHUILIMHBI:

— J1aTh IPEJCTABICHNE O CTPOEHUM BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aUMOACHCTBUAX, KaK
MeX1y COOOM, TaK ¥ C BHOBb 00pa3yeMbIMU BELIECTBAMH;

— 3aJI0’KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMMH, X IPOSBIEHUS B IPUPOJE C TOUKH
3peHusl BaXKHOCTHU OIIEHKH JIECHBIX PECYPCOB (IIPUPOCT U MOTEepss OMOMACCHI, COMYTCTBYIOIINX KOMIIOHEH-
TOB), 4TOOBI HE HAPYIIUTH KOJOTMUECKOE PABHOBECHE;

— TMI0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIPABIECHUS IPOTEKAHUEM XUMUYECKUX PEaKIuil;

— YJIeNIUTh BHUMaHHE PEIICHUIO TUIOBBIX 3aJ1a4, IPUMEHUMBIX K MPO(eCCHOHAILHON JIeTeNbHO-
CTH;

— pa3BUTHh HABBIKU pabOTHI C XMMUYECKHMMHU BEIECTBAMH, XUMUYECKON MOCYNOH, nmpubopamMu U
o0opyIoBaHUEM;

— €O034aTh HAayYHO-TIPAKTUYECKYI0 OCHOBY JUIA M3y4YCHHS JAUCLUIUIUH MPOpEeCCHOHATHLHON
HaIpaBJIEHHOCTH.



IIpouecc u3yyeHusi JTUCHUIJIMHBI HANpaBjieH Ha GopMHpoOBaHMe ciaeayOmmx odmenpodec-
CHOHAJIbHBIX KOMIIETEHIM A
OIIK-1 criocobeH pemiaTh TUMOBBIC 3a/1a4l TPO(ECCHOHATBHON IEATEIPHOCTH HAa OCHOBE 3HAHUN OCHOB-
HbIX 3aKOHOB MAaT€MaTH4YEeCKMX M €CTeCTBEHHBIX HayK C [pPUMEHEHHEeM HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH.

B pe3yabTare u3ydyeHusi AMCUUNIMHBI 00yYAKO LM CS T0JI5KEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOP YCIOBUN M BO3MOXKHOCTH YIPABJICHHs HAIIPABIEHUEM MPOTE-
KaHUsl XUMUYECKUX PEAKIUN, XUMUIO OCHOBHBIX JIEMEHTOB M KJIACCOB HEOPTaHMYECKUX BEILECTB, METO-
Ibl UX TOJIydeHUus, (pu3ndeckre M XMMHUYECKHE CBONCTBA MPOCTHIX W CIOKHBIX HEOPraHMYECKHUX Be-
LIECTB, a TAKYKE METO/Ibl aHAJIN3a U KOHTPOJIS.

yMeTh:

— MPUMEHSTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKUX IPOLIECCOB IS
TUTAHUPOBAHUS U MPOBEACHUS TEOPETUUECKOTO M MPAKTUUYECKOTO UCCIIeIOBaHUs, a Takxke 00pabaThIBaTh
MOJTyYECHHBIE PE3YJIbTATHI.

BJIA/IETh:

— HaBBIKAMH MIPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, B3BEIIMBAHUS, TPUTOTOBJICHHS PACTBOPOB
13 BEIIECTB PA3JIMYHOIO arperaTHOTO COCTOSIHMSI, aHaM3a MOJIYyYEHHBIX BEIECTB U PacTBOPOB, OIpee-
JICHUS U U3MEPEHUsS Pa3INYHBIX (PU3NKO-XHUMUYCCKUX CBOWMCTB BEIECTB IMPH PEIICHUU THUIIOBBIX 33]a4
npodeccuoHaNbHOM e TENIbHOCTH.

3. MecTo IUCHUIUINHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl
I[aHHaH yqe6Ha;1 JUCHUIIJIMHA OTHOCUTCA K 00s3aTeIbHBIM JUCHUITIIIMHAM 0asoBoi qaCTu, 4To
O3Ha4yacT (I)OpMI/IpOBaHI/Ie B IIpomnecce O6y‘{eHI/I${ y 6aKaJ1aBpa OCHOBHBIX 06H_[er0(1)eCCI/IOHaJ'ILHLIX 3Ha-

HUN ¥ KOMIIETEHIIUI B paMKaX BbIOpaHHOTO MPOduIIs.

OcBoeHME TaHHON TUCIUIUIMHBI SBJISETCS HEOOXOAUMON OCHOBOM ISl IMOCIIEAYIOIIEro U3y4eHus
mucuuruiiH OITOIT u HanucaHus BBIMTYCKHOM KBaNU()UKALMOHHONW pabOTHI.

Hepequb 0666‘1’16111/[661}01/141/[)6, conymemeyrwyux u obecneyusaemvix 0MClx;l/ll’lfluH
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VYKa3zaHHBIE CBSI3U JUCHUIIJIIMHBI AJAIOT 06yqa10meMyCH CUCTCMHOC TPCACTABJICHUC O KOMIIICKCC
n3ydaeMbIX auctuiinH B cooTBeTcTBUM ¢ PI'OC BO, uto obecneunBaer TpeOyeMblil TEOPETUIECKUI
YpOBEHb U MPAKTUUYECKYIO HAPAaBIEHHOCTh B CUCTEME O0y4eHUs U OyyIIel AesITeTbHOCTU BBITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa6oTy 00y4alouuxcs ¢ npenojaaBareJsiemM
(mo BuAaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOAITE/ILHYIO Pa00Ty 00y4arommXxcs

O06111as1 TPYJTOEMKOCTb TUCHUATIIMHBI

. Bcero akageMnyeckux 4acoB
Bun yaeOHOM paboThI
ouHas Gopma
KonTakTHas padora ¢ npenogaBareneM™: 52,35
nekruu (J1) 18
npaktuueckue 3ansatus (113) 18
nabopartopubie paboTsl (JIP) 16
WHBIE BUIbI KOHTAKTHOUW pabOThHI 0,35
CamocTosiTe1bHAsi paboTa 00y4alOUIMXCS: 91,65
W3YyYEHHE TEOPETUYCCKOTO Kypca 22
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 34
KypcoBas paboTa (KypcoBO#l POEKT) -
MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIIH 35,65
Bua npoMeKyTo4HO#M aTTecTaliu: JK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHast paboTa 00y4aloluxcs ¢ MperojgaBaTeseM, B TOM YHCIE ¢ HPUMCHEHHEM IMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTUi{, BKIIFOYACT 3aHATHA JICKIMOHHOTO THIA, U (FIN) 3aHATHS CEMHUHApCKOTO THIIA, JIAOOpaTOpHbIE 3aHATHS, U (HIN)
IPYNIOBBIE KOHCYJIbTAIMH, U (WIN) HHIUBHIYAIBHYIO paboTy 00y4aronierocs ¢ npernojaBaTteiieM, a TakKe aTTeCTAl[HOHHbIE
UCIIBITAHMS TPOMEXKYTOUHOH aTTectanuy. KoHTakTHas paboTa MOXKET BKIIIOYATh MHBIE BHIBI yYEOHOH AeATEIBHOCTH, IPEY-
CMaTpHBAaIOLI}e IPYNIOBYI0 U HHIMBHIYAIbHYIO pPaboTy 00ydYaromuxcs ¢ npenojanaresieM. Yacsl KOHTaKTHOW paboThI ompe-
nensitorest [lonoxkenueM 00 opraHM3any ¥ NPOBEACHUH KOHTAaKTHOW paboThI P peanu3aliuu 00pa3oBaTesIbHBIX IPOrpaMM
BBICIIEr0 00pa3oBaHus, yTBepKICHHbIM YueHbiM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Coneprkanue JMCUUILIUHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jejiam)
€ YKa3aHMeM OTBeIEeHHOI0 HA HUX KOJIHYeCTBAa aKaJIeMUYEeCKUX YaCOB

5.1. TpynoemMkocTh pa3aeioB TUCHUIITUHBI

o4Has popMa 00ydeHHA

Bcero
Ne . | CamocTosTENbHAS
HaumenoBanue pa3znena nucuumniaussl | JI 113 JIP | xoHTaKTHOM
n/n pabota
paboTsI
1 | BBeaenue B Kypc
11 BBegenne 1 OCHOBHBIE IOHSATHS U 1 1 9
" | onipenenenus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1 2 - 3 4
OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX
1.3 | coennueHuii. XUMHS 3JIEMEHTOB. 2 2 4 8 14
CBoMcTBa BayKHEUIIINX COSTMHEHHIH.
2 | CTpoenmne BemecTBa
Crpoenue aToma 1 epuoandecKas
CHCTEMA XUMHYECKUX DJIEMEHTOB
2 2 - 4 6
JI.N.MenpeneeBa. IloHsaTue 0 XuMu-
YEeCKOM CBS3H.
3 BBeneHue B TeOpHI0 XMMHUYECKHX NMPOIECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOIIECCOB 2 1 - 3 2
CKOpOCTh XUMHYECKNX PEaKINH 1
3.2 p beakt 2 | 2 - 4 4
XUMHUYECKOE paBHOBECHE




Bcero
Ne . | CamocTosTenpHas
HaunmenoBanue paznena qgucuuruinael | JI I13 JIP | xoHTaKTHOM
/T pabora
paboThI
3.3 | PacTBOpHI 4 4 8 16 16
4 JIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHUCIUTEILHO-BOCCTAHOBUATEIILHEIE 2 5 2 6 4
peakuuun
I'anpBanmyeckue 31eMeHThI. DJIeK-
4.2 | Tponmu3 pacTBOpoB U paciuiaBoB. Kop- | 2 2 2 6 4
pO3us METAJIOB. BOmpoCk! SKOJIOTHH.
Hroro no paznenam: 18 | 18 16 52 56
[TpomexxyTouHas arrecrarus X X X 0,35 35,65
Bcero 144

5.2. Conep:xanue 3aHATHI JIEKIITMOHHOTO THIIA

Pa3nen 1. BBenenue B Kypc

1.1 Bgeoerue u ochoBHble NOHAMUS U ONpedeneHUs.

[Ipenmer u 3agaum XUMUH, €€ MPAKTUYECKOE 3HAUCHUE. XUMUS U TIPOOIEeMbl COBPEMEHHON HayKH
u obmectBa. Ponb XuMmuM B pa3BUTHH JIECOXMMHUYECKOTO KoMiUiekca Poccuiickoit ®eneparuu.
Opranuzanus caMoCTOSTEIbHON pabOThI IO KypCy OOIIel XUMUH.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coXpaHeHUs Macchl W dHepruu. [lepmoamdHocTb. 3aKoH coxpaHeHus 3apsaa. OCHOBHBIE
CTEXHOMETPUYECKUE 3aKOHBI XMUHU.

1.3 OcHosHvle Knaccol Heopeanuuyeckux coOeOuHeHull

Oxcuapl, THAPOKCHIB! (KUCIOTHI U OCHOBaHUs), con. KommiekcHble coeauHenus. OrmpereneHue,
HOMEHKJIaTypa.

CpolicTBa BaKHEHIIMX COeIUHEHMH »neMeHToB. HaxoxneHue snemeHTOB B mpupone. CriocoObl
noydenusi. CBOMCTBA U TPUMEHEHHE.

Pa3pnen 2. Ctpoenue Bemecrsa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuyueckux snemenmos /[.M.Menoeneesa

OcHoBHBIE MOHATHSL O CTpoeHuH aroma. [TonsTne o kBaHTaX. OCHOBHBIE MOJIOKEHHS KBAHTOBOM
MEXaHUKU. OJEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4YHcCHa. [lOpsAAOK 3arOJHEHUs AJIEKTPOHHBIX
YpPOBHEH aTOMOB: 3aKOH HaMMEHbILeH sHepruu, mnpaswio XyHza, npuniwn [laymu, npasuno Kneukosckoro,
3aKOH DJICKTPOHHOM CHMMETpUH, 3aKkoH Mo3mmu. [IpaBuiia mocTpoeHnst YeTHBIX M HEUETHBIX PSJIOB OOJBIINX
HEPUOJIOB. S-, P-, d- u f-aiemenTsl. [leproauyeckue CBOWCTBA XUMHUUYECKHX DJIEMEHTOB: SHEPTHsl HOHH3AIINH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPHIIATEIFHOCT, aTOMHBIE U HOHHBIE PA/INYChI, CTETICHb OKHCIICHHSI.

2.2 Xumuueckas c6:3b U cmpoeHue npoCmuiX MOIEKYl

XuMHUYeCcKasi CBS3b: BUIBI, METOABI omucaHus. OCHOBHBIE XapaKTEPHUCTUKA XUMHUYECKOW CBSI3H:
JUTMHA, HAIIPaBJIEHHOCTb, MPOYHOCTh. KoBasieHTHAs cBsI3b. METO/l BaJICHTHBIX CBSA3EH: HACKHIIIAEMOCTb U
HATPaBICHHOCTh CBSI3M, KPAaTHOCTh CBS3H, MOJSIpH3yeMocTh. [mOpumu3anms. VoHHAst CBSI3b: SHEPTHS
MOHHOM CBSI3M, MOJSIPU3AMs MOHOB, MOJSIPHOCTh M MOJSAPU3YEMOCTh CBS3M. CTpoeHHE BEIIeCTB B
KOH/ICHCUPOBAaHHOM COCTOSIHHH.

Pa3znen 3. BBegeHue B TeOprI0 XUuMHYECKHX MIPOLECCOB

3.1 Duepeemuka Xumuiueckux npoyeccos

BHyTpennsis sHeprus u sHTanenus. TemoBsle 3¢ (eKThl pa3InyHbIX MpoleccoB. 3akoH ['ecca u
CIIEICTBUSL W3 Hero BhITeKaromme. CraHmapTHas Termora oOpaszoBaHus. [loHsTHE 00 >HTpONHH.
W3meHeHne SHTpONHH B pa3iudHbIX nporeccax. [lonstue o0 sneprun 'ub0ca u e€ u3MEeHEHNH Kak Mepbl
PEaKIIMOHHOMN CTIOCOOHOCTH.

3.2 Ckxopocmb Xumuyeckux peaxkyuil U XUuMuieckoe pagHosecue



CKOpOCTh peakiMi B TOMOT'€HHBIX U F€TEPOreHHBIX cucTeMax. MaKkTopsl, BIUAIONINE HA CKOPOCTh
peakuuu. Ilonstue 00 axkTUBUpOBaHHOM KoMiulekce. HeoOpaTumbie u 0OpaTHMbIe IPOLIECCHI.
Xumunueckoe paBHoBecue. Koncranra pasaosecus. [Ipunuun Jle-Ilarense.

3.3 Pacmeopui

O60mue moHATHs O pacTtBopax. J[lpyrme nucnepcHbie cuctembl. OCOOCHHOCTH BOJBI Kak
pactBopuTtensa. O6pazoBaHue pacTBOpoB. PacTBopuMocTh BemiecTB. TepMOXHUMHUECKHE MPOLECCHl MPH
pactBopeHnH. CIocoObI BBIpOXKEHHUST KOHIICHTPAIUH.

Paz0aBneHHble pacTBOpPBHI HEINEKTPOIUTOB. MieanbHbie pacTBopbl. KomnuratuBHbIE CBOMCTBa
pactBOpoB: 3aKoHbl ['enpu Payins, Bant-I'odda.

CBolicTBa BOJHBIX PAcTBOPOB JJIEKTPOJIMTOB. MoHHOE mpou3BeneHue BOAbL. BoaopoHbli
nokasarenb pH. CuiibHble W cllaOble DJEKTPOJIUTHL. AKTUBHOCTHh. KOHCTaHTa amccoruanuu. 3aKOH
paz6asnenust OctBanbaa. loHHbBIE peaKIHH.

VYcnoBusi cMmenieHusi paBHoBecus. [IpousBenenue pactBopumocTu. KonnuecTBEHHOE ONUCaHUE
paBHOBECHII B pacTBOpax AEKTpoauTOB. [IprMeHeHne 3akoHa AEHCTBYIOHMIMX MacC K JJIEKTPOJIUTAM.
IMaaponus coneii. CteneHb U KOHCTaHTa TUAPOIu3a. Jucconuanus KOMIJIEKCHBIX COSTUHCHHM.

Knaccudukanus u xapakTeprucTUKa XUMHUYECKUX U (DPU3UKO-XMMHYECKUX METOJIOB aHainu3a. AHa-
JUTUYECKUE PEAKIIMH HA UOHBI.

Pa3nes 4. DiekTpoxuMHu4ecKHe Mpouecchl

4.1 OxucaumenvbHoO-80CCMaHOBUMEIbHbLE NPOYECCHL

Baxwuelinme BOCCTAHOBUTENIM U OKUCIUTENNW. MeETOABl COCTABICHUS! YPABHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiiuid. BisiHue cpepl Ha XapakTep NPOTEKaHUs PEaKIUid.

OKBHUBAJICHT OKHUCJIUTEIIS u BOCCTAHOBHUTEIIA. Krnaccudukanus OKHCJIUTEIIFHO-
BOCCTaHOBHUTEJIbHBIX PEAKITUH.

[asibBaHWYECKUN DJIEMEHT. JJIEKTPOJHbIE TMOTeHIMaIbl. OKHUCIUTETFHO-BOCCTAHOBUTEIIbHBIC
noteHnuansl. HarpasieHne npoTeKaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Onexmponuz

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporiecc. KaTomHbie 1 aHOHBIE TIPOIIECCHI.
3aKOHBI 3JIEKTPONIN3a. DJIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BH/IbI KOPPO3UH. DIEKTPOXUMHUECKasi KOPPO3usl. 3alliuTa METAIUIOB OT KOppo3uu. Bo-
MPOCHI HKOJIOTHUH.

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOT0 TUIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE MPEyCMOTPEHbI JJa00paTOPHBIE U MPAKTHUECKHE 3aHSITUS

No Haumenoanue pa3nena ®opma npoBesenns | LPYAOEMKOCTB, Hac
- JTUCIUTUTAHBI (MOJTYIIS) 3aHATHS O4YHOC | 3a04HOC
Paznen 1. BBenenue B kypc «OO01ias u Heopra-
1 | HMHECKad XUMUD) (tema 1.1.-1.2. ®ynnamen- MIpaKTUYECKast 3
TaJIbHbIE TIOHATHUS U 3aKOHBI XMMHH. 3aKOH JK- pabota
BHBAJICHTOB. )
Paznen 1. BBenenue B kypc «OO1ias u Heopra-
nabopaTopHO-
Hudeckas xumus» (tema: 1.3. OcHOBHBIE KJiac-
2 . IIPaKTHUYECKas] 6 -
Cbl HEOPraHUYECKUX COEANHEHNUN. XUMUS dJie- aGota
MeHTOB. CBOWCTBA BaKHEHIIINX COCTUHEHUIN. ) p
Pazgen 2. CtpoeHue BemiecTBa
(tema: 2.1. CtpoeHnue aTomMa W TEpHOIUYECKAS
MpaKTH4ecKast
3 | cucrema XUMUYECKHUX 3JIEMEHTOB 2 -
pabora
J.N.MenneneeBa. Tema: 2.2. IloHstue o Xumu-
YECKOM CBSI3H.)




No HaumenoBanue paziena ®opMma npoBeICHUS Tpyno8mkocTs, 4ac
- JTUCHUTITUHBI (MOYJIs1) 3QHSATUSA O49HOC | 3a04HOC
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX
MIPOLIECCOB
4 (tema: 3.1. DHepreTuka XUMHUYECKHMX IIpoLec- IIpaKTHYECKasl 3
coB. Tema: 3.2. CKOpOCTh XUMHUYECKUX PEaKIIHil pabora
U XHUMHUYECKOe paBHOBecue. Karanuruueckue
peaKIu.)
Pasnen 3. BBeneHue B TEOpUI0 XMUMHUYECKHX
MIPOLIECCOB nabopaTopHo-
5 | (rema: 3.3. PactBopsl. IIpuroroBnenue pactso- IIpaKTHYECKast 4 -
POB 3a/laHHOM KOHIEHTpPAllUU U3 BEILECTB pa3- paborta
JIMYHOT'O arperaTHOro COCTOSIHMSIL. )
Pasnen 3. BBenmenue B TEOPUI0 XUMHUYECKHUX
nabopaTopHO-
IIPOLIECCOB
6 NpaKTUYecKast 4 -
(tema: 3.3. PactBopbl. CuiibHBIC U ClIa0bIe IJIEK- AGoTa
TpoauThl. loHHBIE paBHOBECHSL.) P
Pasnen 3. BBeneHue B TEOpUI0 XUMHUYECKHX nabopaTopHo-
7 | mporueccoB MpaKkTUYecKas 4 -
(tema: 3.3. PactBopsl. I'maposnus.) pabora
Paznen 4. DneKTpOXUMHUYECKUE TIPOIECCHI nabopaTopHo-
8 | (rema: 4.1. OKUCIUTENTEHO-BOCCTAHOBUTEIILHBIC IIpaKTHYECKast 4 -
pEaKIvm. ) pabora
Paznen 4. DnexTpoXxuMHUYECKHE IPOLECCHI
n1abopaTopHO-
(tema: 4.2. T'anpBaHHYECKUE DIIEMEHTBI. DJICK-
9 NpaKkTUYecKast 4 -
TPOJIU3 PacTBOPOB U paciaaBoB. Kopposus me- AGoTa
TaJ10B. BOMpOCk! AKOJIOTHH.) p
Hroro: 34 -
9.4. leraqm3anmsi caMOCTOSATEIbHOI padoThl
. | TpymoemKoCTs,
No HaumenoBanue pasnena Bun camocrositensHOM qac
- JUCIUATUTHHBI (MOYIIsT) paboTsl
OYyHasi | 3a04Has
Paznen 1. Beenenue B kypc «O0mas u Heopranu- | Iloaroroska k ompocy
1 | UecKas Xumus» (tema 1.1.-1.2. ®ynnameHTanb- 10 TEME MPAKTUYECKON 5
HbI€ TIOHATHS U 3aKOHBI XUMHH. 3aKOH SKBHBa- paboThI U 3aIIMTe OT-
JICHTOB.) YETHBIX MaTEpPHAJIOB.
ITogroroska k onpoc
Paznen 1. Brenenue B kypc «O01mas u HeOpranu- A pocy
0 TeMe MPAKTHYECKON
yeckas xuMus» (Tema: 1.3. OCHOBHBIE KIJIACCHI He- .
2 . WK 1abopaTopHO pa- 14 -
OpPraHUYECKUX COCIMHEHUH. XUMUS JIEMEHTOB.
o . o OOTHI U 3aIIIUTE OTUET-
CBoiicTBa Ba)KHEHIIINX COCTUHEHUIA. )
HBIX MaTEpUaJIOB.
Paznen 2. CtpoeHue BemiecTBa
[ToxroroBka k onpocy
(rema: 2.1. CtpoeHue aromMa M NepHOJUYECKast .
10 TeMe MPAKTHYECKON
3 | cucrema XUMHUYECKHUX 3JIEMEHTOB 6 -
paboThI U 3aIIMTe OT-
J.M.Menneneepa. tema: 2.2. [lonarue o xummuue-
. YETHBIX MaTEepHaJIOB.
CKOM CBSI3M.)
Paznen 3. Beenenue B Teoputo xumuueckux npo- | Iloaroroska k onpocy
4 IIECCOB 10 TEME MPAKTUYECKOM 6
(rema: 3.1. DHepreTHka XMMHUYECKHX IMPOLIECCOB. | pabOTHI U 3aLIUTE OT-
tema: 3.2. CKOpOCTh XMMUYECKUX PEAKIM U XU- | UYETHBIX MATEPHAJIOB.




. TpynoemMkocTs,
Ne HaumenoBanue paznena Bup camocrositenbHOM qac
B JMCIUTLTHHBI (MOJTYJISI) paboThI
OyHas | 3a04yHas
Mudeckoe paBHoBecue. Karanutuueckue peak-
11U )
Paznen 3. Benenue B Teopuro xumudeckux npo- | Iloaroroska k onpocy
IIECCOB 0 TeMe MPaKTHYECKOMN
5 | (tema: 3.3. PactBopsl. [IpuroroBneHue pacTBOpoB | WiH 1a0OPaTOPHOH pa- 6 -
3aJJaHHOM KOHIIEHTPAIMK U3 BEIIECTB Pa3jIM4HOro | OOTHI U 3alIUTE OTUET-
arperaTHoro COCTOSIHMSL.) HBIX MaTEpUaJIOB.
[ToaroroBka k onpocy
Paznen 3. BBeneHnue B TEOPUIO XUMUYECKHUX MPO- o
10 TEME IIPAKTHYECKOI
LIECCOB N
6 WM JTabopaTOpHOM pa- 5 -
(rema: 3.3. PactBopbl. CuiibHbIe U cladble dJeK-
OOTBI U 3aTUTE OTYET-
TpoauThl. loHHBIE paBHOBECHS. )
HBIX MaTepUAJIOB.
[TonroroBka k onpocy
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX MPO- | MO TEME MPAKTUIECKON
7 | neccos WJIU JTa0OpaTOpPHOM pa- ) -
(rema: 3.3. PactBopbl. ['maposnus.) OOTBI U 3alIUTE OTYET-
HBIX MaTepUaJIOB.
[ToaroroBka k onpocy
Paznen 4. DnexTpoxuMHUYECKUE POLECCH 10 TeME MPAKTHUUECKON
8 | (tema: 4.1. OKUCIUTETHLHO-BOCCTAHOBUTEIBHbBIE WU J1abopaToOpHOM pa- 4 -
peaKIium. ) OOTBI U 3aLIUTE OTYET-
HBIX MaTepUAJIOB.
IToaroroska k onpoc
Paznen 4. DnexkTpoxuMuUecKe MpoIEecChl A pocy
10 TeME IPAKTHYECKOMN
(tema: 4.2. T'abBaHUYECKUE DIIEMEHTHI. DICKTPO- .
9 WK 1a00paTopHO pa- 4 -
JIM3 pacTBOPOB U paciiaBoB. Koppo3ust MeTanios.
OOTHI U 3aIIUTE OTYET-
Bompocs! 3kooruu.)
HBIX MaTepUAJIOB.
IToaroToBKa K MPOMEXYTOYHOM aTTeCTalMKU N3yueHne neKMOHHO-
ro MaTepuana, JuTepa-
10 TYpPHBIX UCTOYHHUKOB B | 35,65 -
COOTBETCTBUH C TeMa-
THUKOU
HToro: 91,65 -
6. IlepevyeHb yueOHO-METOANYECKOT0 0O0eceYeHUs M0 JMCUMILINHE
OcHOBHAasI M JONOJTHUTEIbHAS JUTEPATypa
Ne l'on
ABTOp, HANMEHOBAaHHE IIpumeuanue
n/o HU3JTaHHS
OcHoBHasi yueOHasi JIUTEpaTypa
1 | ITaBnos, H. H. O0mas u Heopranndeckast XuMusi : y4eOHUK JIJIS BY-
30B / H. H. [1aBnoB. — 4-e u3., crep. — Cankr-IlerepOypr : Jlanb, ITonHOTEKCTOBBIM
2021. — 496 c. — ISBN 978-5-8114-8579-6. — TeKcT : 2JIeKTpOH- o0p] | ZAOCTYH NPH BXO-
HbIH // JIaHb : anekTpoHHO-Onbnmoreynas cucrema. — URL: JI€ T10 JIOTHHY U
https://e.lanbook.com/book/177840 — Pexxum gocTyma: Juist aBTO- naposo*
pU3. OJIL30BATEIICH.

10



https://e.lanbook.com/book/177840

I'enbdman, M. U. Xumus : yaebnuk / M. U. 'ensdman, B. I1. FOc-
TparoB. — 4-e u3a. — Cankrt-IletepOypr : Jlanp, 2022. — 480 c. —
ISBN 978-5-8114-0200-7. — TekcrT : 3neKTpoHHBIH // JIaHb : 31eK-
TPOHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/210221 — Pexum gocTyma: i aBTO-
pU3. NIOJIB30BATEIEH.

2022

ITTomHOTEKCTOBBIN
JIOCTYII TIPU BXO-
JIe TI0 JIOTUHY U
naporo*

O6mas xumus. Teopus u 3amaun / H. B. Koposun, H. B. Kynemios,
O. H. T'onuapyk [u ap.] ; mox penakmueir H. B. Koposuna u H. B.
KynemoBa. — 7-e u3zn., crep. — Cankr-IlerepOypr : Jlans, 2023. —
492 ¢. — ISBN 978-5-507-45895-0. — TekcT : 31aeKTpOHHBI#H //
Jlanb :  onexTpoHHO-OMOMMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/291182 — Pexum moctyma: JUisl aBTO-
pH3. OJIb30BaTENEH.

2023

ITonHOTEKCTOBBIM
JIOCTYII TIPU BXO-
JIe TI0 JIOTUHY U
naporo*

OO0mmass ¥ HeOpraHWYecKask XUMUs. DIEMEHTBI TEOPUH, CIIPABOYHBIC
JIAHHBIC, 3a/IaHUs JUI CaMOCTOSITeIbHOM paboThl [Tekct] : yued. mo-
cobue i CTyIeHTOB By30B JiecotexH. npodwis / b. I1. Cepena [u
ap.] ; mox pen.: b. I1. Cepensl, JI. C. Monouynukosa ; Ypai. roc. je-
COTEXH. YH-T. - 2-€ u31., nepepad. u gon. - ExkarepunOypr : YIJITY,
2012. - 406 c. : un. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoJiIHNTeIbHAS YUeOHasi JUTEpaTypa

Koposun, H.B. O6mias xumus [Teker] : yueOHUK sl CTYACHTOB BY-
30B, O0YYarOMIMXCS 0 TEXH. HAIIPABICHUSAM H CIIeIUAIBHOCTSIM / H.
B. KopoBun. - U3n. 6-e, uctp. - Mocksa : Beicias mkoisa, 2005. -
557 c. : mi. - bubmmorp.: c. 546. - ISBN 5-06-004403-3

2005

78

Vraii, S.A. OOGmiast u HeopraHudeckasi XuMus : y4eOHUK 7S CTYICeH-
TOB By30B / . A. VYraii. - U3n. 4-e, crep. - Mocksa : Bricias mikona,
2004. - 527 c. : un. - bubnuorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004

46

I'munka, HJIL. OO6mas xumus [Tekct]| : yueOHUK aisa O6akaiaBpoB :
y4e0. mocoOue NIl CTYJICHTOB HEXHMM. CIleHalibHOCTEH By30B / H.
JI. 'mueka ; mox pen.: B. A. TlonkoBa, A. B. babkosa. - 18-¢ usn.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

['munka, H.JIL. 3anaun u ynpakHeHus o o0mie XuMuu : yueo. moco-
Oue s CTYJIGHTOB HEXHUM. crienraibHocTeld By30B / H. JI. ['nunKa |
nox pen. B. A. Pabunosuua, X. M. PyGunoii. - uzn. crep. - Mocksa :
HHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

Caknaxkosa, E. B. Xumus : yaebHo-meronnueckoe nmocoodue / E. B.
CakJtakoBa ; COCTaBUTEIHN Y4€OHO-METOAMUECKOTO TOCOOUS BXOASAT
BOIPOCHI K MPpaKTHYEeCKOMY 3aHTHIO. — Mocksa : PTY MIUPDA,
2021. — 160 c. — Tekcr : dyeKTpoHHBIH // JIaHb : 2IEKTPOHHO-
oubimoteynas cuctema. — URL:
https://e.lanbook.com/book/182419 — Pexxum moctyma: 1Jist aBTO-
pU3. OJIB30BATENEH.

2021

TTomHOTEKCTOBEIN
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY H
naposo™

10

Epoxuna, H. . Iukn tekiuii 1o XUMUH : y9eOHO-METOIHUECKOe
nocobue / H. U. Epoxuna. — Koponés : MI'OTVY, 2019. — 115 c. —
ISBN 978-5-00140-391-3. — Tekcr : anekTpoHHbIH // JIaHb : dyek-
TpOHHO-OMOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/140937 — Pexxum mocTyna: ajisi aBTo-
pH3. OJIb30BATEIICH.

2019

TTomHOTEKCTOBBIM
JOCTYII IPU BXOJIE
110 JIOTUHY 1
naposo™

11

Hemunona JI. B. XKectkocTs Boabl. OnpeneneHne ;KeCTKOCTH U CIo-

2006

84

11



https://e.lanbook.com/book/210221
https://e.lanbook.com/book/291182
https://e.lanbook.com/book/182419
https://e.lanbook.com/book/140937

coOBbI €e YCTpaHEHHs : METO/I. yKa3aHus Juis J1ab. 3aHSATUI CTYJAEHTOB
OYHO-3204. ¥ 3a04. (hopm oOyuenus / JI. B. Jlemunosa [u ap.] ; Ypai.
roc. JiecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubmmorp.: c. 16.

12

Cepena b. I1. Mounble paBHOBECHUSI B PaCTBOpax 3JIEKTPOJIUTOB : Me-
TOJI. YKa3aHUA JUIS J1a0. 3aHATUN CTYJICHTOB OYHOM, OYHO-3304. U 3a-
o4d. ¢popm obyuenus / b. I1. Cepena [u ap.] ; Ypai. roc. JecOTexH.
yH-T. - EkarepunOypr : YIJITVY, 2006. - 40 c.

2006

79

13

Hemupnona JI. B. Knaccel HeopraHM4eCKUX BEIIECTB: HOMEHKJIATYpa,
nojydeHue, cBoiicTBa [Tekcr] : MeToa. yka3zaHus 1jis J1ald. 3aHITUI
JUISL CTYJIETOB OYHOW, OYHO-3204. M 3a04. (opm oOyuenus / JI. B.
Hemumosa [u ap.] ; Ypai. roc. JeCOTeXH. yH-T. - ExatepunOypr :
YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

14

Cepena b. Il. Ctpoenne atoma W HEPUOAMYECCKHI 3aKOH : METO/I.
YKa3aHus JUIs J1a0. U MPaKT. 3aHATUN CTYJCHTOB OYHOM U 3a04. (hopM
0OydYeHHUs TI0 BCEM HANpPABICHUSM M CIICIUATBHOCTSIM OOyYeHUs B
YIJITY / b. I1. Cepena [u ap.] ; Ypai. roc. iecoTexH. yH-T. - ExkaTte-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum gocryna:
https://elar.usfeu.ru/handle/123456789/55

2008

DNEKTPOHHBIN apXyB

1146

15

Hemumesa C. B. OxkucnuTenbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU : ME-
TOJ. YKa3aHus AJs Jab. ¥ MPaKT. 3aHATHI U1 CTYACHTOB OYHON U
3a04. ¢GopMm oOyueHus HampasiacHuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u np.] ; Ypain.
roc. jiecotexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JIIOTP.: C. 43. Pexum JOCTyma:
https://elar.usfeu.ru/handle/123456789/299

2009

DJEeKTPOHHBIN apXUB

/1128

16

lony6eBa T. b. Karanutnueckue cuctemsl B Kypce "Xumus" : me-
TOJA. yKa3zaHus JUIsl 7a0. M MPaKT. 3aHATUMA JJIS CTYJIEHTOB OYHOU U
3a04. ¢popm obyuenus / T. b. ['onybeBa, C. B. Ilenumesa ; Vpai.
roc. JiecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. - bu6-
JIUOTP.: c. 11. Pexum JOCTYyIIA:
https://elar.usfeu.ru/handle/123456789/206

2011

DNEKTPOHHBIN apX1B

17

[Tpecc, . A. OcHoBbI 00111Ie# XUMUY : yueOHoe ocodue / M. A.
[Mpecc. — 2-e u3n., nepepad. — Cankr-IlerepOypr : Jlanp, 2022. —
496 c. — ISBN 978-5-8114-1203-7. — TekcT : 37€KTpOHHbI //
Jlanb : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:
https://e.lanbook.com/book/210965 — Pexxum gocTyna: 1yis aBTo-
pH3. OJIBb30BaTENEH.

2022

TTomHOTEKCTOBEIN
JOCTYII TIPY BXOJIE
TI0 JIOTHHY U
naposo™

*- MPEIKAC UCM l'[pOfITH IO CCBIJIIKEC, HCO6XOI[I/IMO BOIWTH B CUCTCMY

DJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnplii oOydaromuiics obecriedeH JOCTYNOM K JIEKTpOHHON Oubimnoreunoit cucreme YIJITY

OYHKIIMOHUPOBAHHUE AIIEKTPOHHON WH(POPMAIIMOHHO-00pa30BaTEeIbLHON cpelibl 00ecTIeYrBaeTCs CO-
OTBETCTBYIOIIMMH CPEICTBAMU MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

(http://lib.usfeu.ru/), 9BC Uznatenscta Jlans http://e.lanbook.com/, 3BC YuuBepcurerckas 6udanore-

ka onyaiiH http://biblioclub.ru/, conepxammx u3aanus M0 OCHOBHBIM U3y4aeMbIM AMCHUILTHHAM U cHop-
MHPOBAHHBIX 110 COTJIACOBAHMIO C IPABOOOIaaTeNsIMU YIeOHOM U yaeOHO-METOANIECKOH JINTEPATYPHL.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI

1. CnpaBouHo-nipaBoBas cucrema «Koncynbrant Ilnrocy.

2. UadopmannonHo-mpaBoBoii moprain ["apant. Pexxum goctyna: http://www.garant.ru/
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https://elar.usfeu.ru/handle/123456789/55
https://elar.usfeu.ru/handle/123456789/299
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https://e.lanbook.com/book/210965
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
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3. ba3za mannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3bI JAHHBIX

1. ®enepanphas cinyxba rocygapcTBeHHoM cratuctuku. OdununanbHas cTaTUCTHKA - Pexum no-

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

. Hayunas snexrponnas 6ubaroteka elibrary. Peskum mocryma: http://elibrary.ru/ .

. TocynapctBenHas cuctema mpaBoBoii uHpopmanuu (http://pravo.gov.ru/;

MUHHCTEPCTBO TMPHUPOIHBIX pecypcoB M dKojgoruu CBepaiioBckoi obOsactu. JlecHoit maH

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

5. MuHHCTEpCTBO NMPUPOAHBIX pecypcoB U dKonoruu CBepiiioBckoi obmactu. Jlecoxo3siicTBeH-
HBIC periamMeHThl JIECHUYECTB CBep10BCKOiA obmacTu:
(https://forest.midural.ru/document/categor).

6. NurepakruBnas kapra «Jleca Poccuny» (http://geo.roslesinforg.ru:8282/#/ );

[Ty6nuunas kagactpoas kapra (https://rosreestrmap.ru/?zoom=14).

8. Uudopmanmonnsie  cuctembl  «bumopasnHooOpasume  Poccum». —  Pexum  jmocryma:
http://www.zin.ru/BioDiv/

AW

~

7. ®OoH/ OLEHOYHBIX CPEACTB /ISl MPOBEIEHHS MPOMEKYTOUYHOMH aTTecTAlHN
00y4YaKOIIHUXCS M0 TUCHHILINHE

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

DopmupyeMble KOMIETEHIIUN Bung u hopma koHTpOIIS

OIIK-1 criocoGeH pemiarh TUTIOBBIC 3a1a4u podec- IIpoMeXyTOYHBIM KOHTPOJIb: YCTHBIM OIPOC
CHOHAJIbHOW JIESITENIbHOCTY Ha OCHOBE 3HAHUM OCHOB- | Ha DK3aMeHe

HBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTECTBEHHBIX HayK | T€KYHIMil KOHTPOJb: ONpPOC, 3allUTa OTYET-
C IpUMEHEHUEM I/IH(l)OpMaL[I/IOHHO' HBIX MAaTCpPUAJIOB I10 na60paT0pH017I WJIN IIpaK-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH. THYECKO#i padoTe

7.2. Onucanue nNokasaresjedl ¥ KpUTEpHeB OLIEHMBAHUSI KOMIIeTeHIHii
Ha pa3jIMYHBIX 3Tanax ux GopMUpPOBaAHMS, ONMCAHNE IIKAJ OLeHUBAHUS

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

«5» (omauyno): — JaH TOJHBIN, pa3BepHYTHIN OTBET Ha MOCTaBJIEHHBIA BOIPOC, MOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10Ka3aTEIbHO PACKPBITHI OCHOBHBIE MOJOXKEHHUS TEMBI; B OT-
BETE INPOCIIEKHUBAECTCS YETKAsl CTPYKTypa, JIOTMYECKasl IOCIIEN0BATEIbHOCTb, OTPa)Karollas CYHIHOCThb
pacKpbIBaeMbIX MOHATUMN, TEOpUH, sBIeHUH. 3HaHHE 00 00bEKTe JEMOHCTpUpYyeTcs Ha (hoHE MOHUMAaHUS
€ro B CUCTEME JIaHHON HayKHM U MEXIAMCUMIUIMHAPHBIX CBsi3el. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TEPMHHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIHN, pa3BEPHYTHII OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKAa3aHO YMEHUE
BBIJIEJIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHaX Haykd. OJHAKO JAOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJOYEThl, UCTIPaBICHHbIE OaKaIaBpPOM C TOMOUIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JIOTMKA U TOCJIEI0BATENILHOCTD M3JI0KEHUS
MMEIOT CYIIECTBEHHbIE HapylleHus. JlomymieHsl rpyObple OMMUOKY P OMpEeAesIeHUU CYIIHOCTH PacKpbl-
BAaeMbIX MOHATUH, TEOPH, SIBICHUH, BCIEICTBUE HETIOHUMAaHUS 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX NIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE NP O-
ABJICHUs 000OIICHHBIX 3HAHUN He MoKa3aHo. PeueBoe ohopmiieHne TpedyeT monpaBokK, KOPPEKIHHU;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHUPOBAaHHBIE BBIBOJBI M MPHUBOAMTH MPUMEPHI, TOKA3bIBAET ciaboe
BJIJICHAE MOHOJIOTUYECKOW peYbl0, HE BIAaNEET TEPMHUHOJIOTHEH, MPOSABIAECT OTCYTCTBUE JIOTHYHOCTH H

13


https://www.scopus.com/
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MOCTIeIOBATEIbHOCTH U3JI0KEHHUS, AeTaeT OIINOKH, KOTOPBIE HE MOXKET MCIPABUTH, aXe MPH KOPPEKIIUH
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHATHH.

KpuTtepuu ouneHUBaHHSI ONIPOCA YCTHOIO OTBETA MO TeMe MPAKTUYeCKOil WM J1abopaTopHOii
pa6oThl (TEKYIIH KOHTPOJIb (hopMupoBanue komnerenuuu OIIK-1):

«5» (omauuno): OIPOC MPOMJIEH C MEPBOI0 pa3a; JAaH MOJIHBIN, pa3BEpHYTHIN OTBET Ha BCE 3a/1aBa-
eMbIe TPEeIo1aBaTeeM BOMPOCH], T0KAa3aHO 3HAHUE U MOHMMaHUe TeMbl. OOydaromuics TpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAa4ye KOJUIOKBHYMa, 3HACT ¥ OHUMAET XOJ BBIOJHEHUS MPEACTOSAIICH J1a-
O0opaTopHO# pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOI MOMBITKHU; JaH TOJHBIM OTBET Ha BCE 33/1aBaeMbIe Ipe-
M0/1aBaTeseM BOIPOCHI, TOKa3aHO 3HAHKWE M MOHUMaHHe TeMbl. O0yJaronuiics mpu caadye KOJUIOKBUyMa
MPaBUIIHLHO OTBETUJI HA BCE BOMPOCH! KOJUIOKBUYMA C MIOMOIIBIO MPETOIaBaTENsA, 3HACT U TTOHUMAET X0
BBITIOJTHEHUS TIPEACTOSIICH Ja00paTopHOil paboThI.

«3» (yoosnemeopumenvbHo): ONPOC MPOUACH C TPEThEH MOMBITKH;, JaHBI OTBETHI HA MOJOBHUHY 3a-
JaBaeMbIX IPETNoJaBaTesieM BOIMPOCOB, MOKA3aHO 3HAHHME OCHOBHBIX TOHSITHI TeMbl, BHIHECEHHOW Ha
KOJJIOKBHYM. B 0TBeTe CTYyIE€HTOB OTCYTCTBYIOT BBIBOABI. ¥ MEHHE PACKPHITH KOHKPETHBIC MPOSBICHUS
0000IIEHHBIX 3HAHUK He MokazaHo OOydvarommiics MpU cladye KOJJIOKBUYMa MpPaBUIBHO OTBETHUJ Ha
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopMIIeHHE TPeOyeT MOMPaBOK, KOPPEKIUH;
CTYIICHT 3HAeT X0/l BHIMOJIHEHUS MIPEICTOSIIEH JTa00paTOPHOM pabOTHI.

«2» (neyoosrnemeopumenvbHo) — O0OyUAIOIIMIICSI HE 3HAET OCHOB TEMbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAHHBIE BBIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBAET CIa00€ BJaJIeHHE MOHOJIOTHYECKON pe-
Ypl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUMHOCTH M TTOCIIEAOBATEIFHOCTH H3JI0KE-
HUS, JieNlaeT OIIMOKHU, KOTOPbIE HE MOXKET UCIIPABUTh, JaXKe IPU KOPPEKIUH MperoaaBaTeieM, OTKa3biBa-
eTcs OTBeYaTh Ha BOMPOCHL. OOyJaromuiicss He CMOT OTBETUTH Ja)Ke Ha TIOJOBUHY 3aJJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MIPOBECHUS MPEACTOALICH TabopaTOpHON PabOTHI.

Kpurtepuu oneHnBaHus BHINOJTHEHHS MPAKTUYECKHX, Ja00OPATOPHBIX padoT U 3aIUTHI OT-
yera (TeKylHii KOHTPoIb opmupoBanne kommnerennuu OIK-1)

«5» (omauuno): paboTa BBINMOJIHEHA B CPOK; OhOpMIICHUE U coepKaTeIbHas 4YacTh oT4yeTa 00pas-
LIOBbI€; PabOTa BBIMOJIHEHA CAMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHBIE 0O0OLIEHMSI, 3aKIIOUCHHS U
BBIBOJIbI. O0yYaromuiicsi MpaBMIIbHO OTBETHII HA BCE BOTIPOCHI MIPH 3alIUTE OTYETHBIM MaTEPHAIIOB.

«4» (xopowio): paboTa BBIIIOJIHEHA B CPOK; B OPOPMIIEHUHU OTYETA U €r0 COAEpKATeIbHOW YacTu
HEeT rpyObIX ommuOOK; paboTa BBINIOJIHEHA CAMOCTOSTENHHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHUS,
3aKJIFOUEHUs U BbIBOJIbI. OOyJaromuiics mpu 3aliuTe OTYETHBIM MaTEePHANIOB MPABUILHO OTBETUII HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENOIaBaTEeIIsl.

«3» (yoosnemsopumenvro): paboTa BBHIIIOJHEHA ¢ HapylleHHeM rpaduka; B opopMIeHUH, COep-
KATeIbHON YacTW OTYeTa eCTh HEJOCTATKU; padoTa BHIMOIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
cTBeHHbIe 000011eHns1. OOyyaroImuiics Mpy 3alUTe OTYETHBIM MaTepUaIOB OTBETUII HE Ha BCE BONIPOCHI.

«2» (Heyoosremseopumenvho): odopmieHHe padOTHl HE COOTBETCTBYET TPEOOBaHUSIM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HETIPaBUIIbHBIE BBIBOABI U 0000mIeHNn. O0yJaromuiics He CMOT 3alllUTUTh OTYET-
HBIE MaTepHaJIbl M MOSICHUTH MPE/ICTABICHHBIE TaHHBIE.

7.3. TunoBble KOHTPOJIbHBIEC 3aJaHUS UM HHbIE MATEPHAJIbI, HEOOXOAUMBIE 1JIf1
OLICHKH 3HAHMH, YMEHHM, HABBIKOB U (WJIH) ONBITA AEATEJbHOCTH, XapaKTEePHU3YI0-
KX ITanbl (OPMHUPOBAHMS KOMIIETCHLIMHA B Ipoluecce OCBOCHUN 00pa30BaTe/1bHOM
NPOrpaMMel

Bonpoce! k 3k3aMeHy (IPOMeKYTOYHBII KOHTPOJIb):
1. ATOMHO-MONEKYJISIpHOE YUeHHE. XMMHUYECKHE JIEMEHTHI U MTPOCTHIE BEIIECTBA. 3aKOH ABOTaapo
U 3aKOH DKBUBAJICHTOB.
CocraBHbIE YacTH aToMa, UX 3apsa U Macca. YpaBHeHnue [Lnanka.
3. JIBoiicTBeHHas npupoja cBeta. KopmyckysipHo-BOIHOBOMN Tyanu3m. YpasHeHnue ae-bpoiims. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa. CoiictBa BomHOBOM (hyHKIHH. COOT-

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

19.

20.

21.

22.

23.
24,
25.
26.

27.
28.
29.

30.

HOIIICHHE HeomnpeeneHHocTel [ eitzendepra.

KBaHTOBO-MeXxaHHUeCcKkoe OOBSICHEHHE cTpoeHHe aToMa. KBaHTOBbIe uMcia, UX (PU3HYECKUH
cMbIcil. ATomHbIe opoutanu. OgHosnekTponHbie aroMbl. [punnun [Maymu, npasuwio Xynnaa. Ilo-
CJIEOBATEIBLHOCTD YHEPIrETUYECKUX YPOBHEW B MHOTOJIEKTPOHHBIX aTOMaXx.

Copemennsie (opmynnpoBku Ileproanyeckoro 3akona. CTpyKTypa MEepHOIUYECKON CHCTEMBI.
V3MeHeHHe CBOMCTB 3JIEMEHTOB B IEPUOJUYECKOM cucTeMe (BepTHKalbHAs U TOPU3OHTAIbHAs
MIEPUOJUYHOCTb).

[Tepuonmueckas cucremMa U ee cBsi3b co cTpoeHueM atomoB. [IpaBuio Kieukosckoro. S-, p-, d-, u
f- snemeHTHI.

Paguycel aTOMOB M MX MU3MEHEHHE B IIEpUOJax U noArpymnmnax. MoHHsle paanycsl 1 3aBUCUMOCTD
UX OT 3JICKTPOHHOI'O CTPOEHUS U CTEIECHU OKHUCIICHMs. VI3MEHEeHNEe KUCIOTHO-OCHOBHBIX CBOWCTB
COEUHEHM 110 IEPUOIaM U IPYIIaM.

WcTopus pa3BUTHA 3JE€KTPOHHBIX NPEACTaBICHUN 0 XuMuueckoil cszu (Teopust Koccenst u Jlbro-
uca). loHHast u KOBaJIeHTHasl CBSI3H.

HarnpaBieHHOCTh M HAChIIIAEMOCTh KOBAJIECHTHOM cBs3u. llomsipHas koBaneHTHas cBsa3b. [lomspu-
3yeMOCTb.

HoHHas CcBA3b Kak KpalHUW Cilydail ITOJISIPHOM KOBAJIEHTOW CBsA3W. HeHampaBlIeHHOCTh M HEHa-
CBILIAEMOCTh NOHHOM CBSI3U.

KpuBas norennumanbHoOi sHepruu Mosiekysa. OCHOBHBIE MOJOKEHUS METO/a BAJIECHTHBIX CBS3EH.
BaneHTHOCTE aTOMOB 3JIEMEHTOB € IO3ULMU METO/1Aa BaJICHTHBIX CBSI3EH.

Teopust ruOpunuzanun. 3arnonHeHne THOPUAHBIX OpOUTANCH HEMOJCICHHBIMH TTapaMy JJIEKTPO-
HOB.

OO0pa3oBaHue KPaTHBIX CBS3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHHUE MOJIEKYJT
N, u CoH4; CHy, NH3, H,0.

XapakTepuCTUKU XUMHYECKON CBSI3U: JUIMHA U DHEPI'Usl, BAJICHTHBIA YTOJI.

JloHOpHO-aK1enTopHas CcBsi3b. BomopoaHas cBA3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIe pacTBOPHI HEIEKTPOIUTOB. OcMoTHYECKOE laBieHue. Y paBHenue Bant-I'odda.
JlaByieHre HaChIILIEHHOTO TIapa HaJ pacTBOopoM. 3akoH Payns. Temmneparypsl KUIEHHs] U KpUCTa-
mu3aimu. Kprockomnus v 30yIIHOCKONHS.

Teopus snexTponutTryeckoil aucconuanuu Appenuyca. Poiabs pacTBopuTesns B mpolecce pacnaja
JIEKTPOJIMTA Ha MOHBL. J{MaNeKTpuueckass NpOHULAEMOCTh M MOHU3UPYIOIasi CIOCOOHOCTh pac-
TBOPHUTES.

Cnalble U cuibHbIE 3JEKTPOIUThI. CTENeHb IUCCOLUAINN U €€ CBA3b C U30TOHMYECKUM K03 du-
LIHEHTOM.

3akoH nedcTBUs Macc U pacTBOpbl. KoHCcTaHTa AMcconmanuy ciadbiX 3JIEKTPOJUTOB. 3aKOH pas-
6asnienuss OctBaibaa. BiusHue 0HOMMEHHOrO MOHA Ha JHMCCOLMAIIMIO CIA00Tr0 AJIEKTPOJIUTA.
CryneHuaTas 1MCCOLMALINS.

CocTosiHHE 27eKTPOIUTOB B pacTBope. oHbI 1 HeauccouunpoBanHble MoJieKkynbl. Koaddunnent
akTUBHOCTH. [ToHsATHE 00 MOHHOM CHIIe pacTBOpa.

HNounble peakuuu. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [I[pon3BeieHne pacTBOPHUMOCTH.
DNEKTPOIUTHUECKAS JUCCOLMALUS MOJIEKYJT BO/bl. FIOHHOE TPOU3BENEHNE BOIBI.

Bomopoansriit mokazarens. Crioco0bl onpenenenus pH. KucioTHo-ocHOBHBIE HHIUKATOPHI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTh OT KOHLEHTpaluu, Temieparypbl. Koncranra
TUAPOIN3A.

Pasnuunsle cinydau rugpoiusa. [Ipumepsr.

CoBpeMEHHbIE TEOPUU KUCIOT U OCHOBaHUU.

Baxueilne OKUCIUTENIM W BOCCTAHOBUTENU. VI3MEHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B IEPHOJAX U MOArPYIIIAX.

CocraBieHne ypaBHEHHMH OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX peakiuid. Kiaccugpukamus okxwc-
JIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI. BhIUNCICHNE XUMUYECKUX YKBUBAJICHTOB OKUCIIUTENS U
BOCCTAHOBUTEJIS.
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31.

32.

33.
34.

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

50.
51.

Bnusinue temmepaTrypbl, KOHIIEHTPALMK PEAreHTOB, UX MPHUPOJBI, CPElIbl U JIPYTUX YCIOBUH Ha
MIPOTEKaHHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpolieccoB. YpaBHeHus Hepucra. Mcnonb3oBa-
HUE TalOJIHIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHIIMAIOB IS PELICHUST BOIIPOCA O BO3MOXK-
HOCTHU MPOTEKAHUS PEAKIIHH.

TepMonnHaMuyeckas cucreMa. 3aKOH COXpPaHEHUs dHEPruu. BHYTpEHH:S 3HEPIUsl U SHTAJIBIINA.
DK30- U SHAOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPaBHEHHUSI.

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

Onranbnus obpa3zoBanus. CraHgapTHble cocTOSHUS BemlecTB. CTaHIapTHAs SHTAIbIUS 00pa3o-
BaHMS U CTOPAHMUSL.

Maxkpo- u mukpococtosinusi. BepostHocts coctosinus. [lonarue o6 surponuu. CtangapTHas 3H-
Tponus. Mi3MeHeHue 3HTPOoINY B pa3IMYHBIX IPOIECCaX.

[Tonstue 06 snHeprum ['nbGOca, ee M3MEHEHNUH KaK MEpbl PEaKIMOHHOM criocoOHoctu. Kpurepuit
COMOIIPOM3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OO6patumble U HeOOpaTUMBbIEe Mpollecchl. [ OMOreHHbIe U TeTeporeHHble paBHOBecus. Koncranta
paBHOBECHS B TOMOT€HHBIX U T€TEPOTCHHBIX CUCTEMaX.

Koncranra paBHoBecus. CBs3b KOHCTAaHTBHl PABHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPTUU
['n66ca.

[Mpunnun Jle-latenve. Bnusinue temnepaTypsl, 1aBICHUS U KOHIEHTPALMU PEareéHTOB Ha paB-
HOBECHE.

DneMeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaknuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOTeHHBIX CUCTEMAX.

@DakTopHl, BAUSIOUINE HA CKOPOCTh peakiuu. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPAJOK peaknu. [lopsnok HeasleMeHTapHBIX pEeaKLIUM.

3aBHCUMOCThH CKOPOCTH PEaKkIuu oT TemrepaTtypsl. [loHsATHE 00 aKTUBHOM KOMILIEKCE. DHEPrusl U
SHTPOIHUS AKTUBALIUH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOphl Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Kiaccuduxarms
JBYXKOMITOHEHTHBIX pacTBOpoB. IIporecchl, conpoBoxaatomue odpazoBaHue pactBopoB. Colib-
BaTaIusl.

Paznuunble BUIBI BBIpaXXEHUSI KOHIIEHTPAIIMK PACTBOPOB U UX B3aUMHBIC MTEPECUETHI.
3aKOHOMEPHOCTH PACTBOPUMOCTH Ta30B B )KUAKOCTSX. 3akoH ['eHpu. BnusiHue Ha pacTBOPUMOCTD
MPUPO/IBI BEILIECTB, TEMIIEPATYpPHI, AaBJICHUS. 3aKOH paclpeaeeHusl.

Homenknatypa u OCHOBHBIE THIIBI KOMIUIEKCHBIX coeAnHEeHUN. Knaccudukaius KOMIUIEKCOB 1O
BU]lY KOOPJUHUPYEMBIX JINTAHIOB.

DNEKTPOXUMHUYECKUN psAll HANPsHKeHU MeTtawioB. [anbBaHnueckue sneMmeHTsl. DJIC ranbBaHu-
YECKOT0 3JIEMEHTA.

DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN nporiecc. 3akonbl Dapanes. [Ipaktuueckoe
3HaYEHHE DJIEKTPOIH3a.

DNEeKTPOJIN3 PaCcIIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIHUTOB.

Koppo3sust MeramioB. MeToasl 3alIATE OT KOPPO3HH.

buuner (oopazey) k 3x3amMeHy (IPOMEKYTOUYHBIA KOHTPOJIb):

2
1. Kakoe KOJIMYeCTBO BEIIeCcTBa MOJIEKYIT BoAopoa coaepxkat 12,04-10 > ATOMOB BoJIOpoaa?
2.Hamucate  MOJEKynsipHOE, TOJHOE€ ©  COKpAllleHHOC HWOHHOE  YpaBHEHUS  pPEaKINH

Fe(OH), + HNO, —»

IIo nonHoi (I)OpMC COCTaBUTH MOJICKYJIAPHOC YPABHCHHC!

Pb*" +S°" — PbS
3. B Monexynsipaoit 1 nonnoii popme paccmorpets ruapoian3 NagPO4. Ykaszars cpeny (kuciasi,

HEUTpagbHas WK MIeJI0YHAas) peakLUu.

4. VIOHHO-3JIEKTPOHHBIM METOJIOM OIPEAEIUTh KO (PUIIHMECHTH B ypaBHEHUN PEAKLIUU:

Al

+H,0 + NaOH — [AI(OH) [ + H,+ ...
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5. Ykaxute, uaMeHenrem kakux napamerpos (T, P, C) MOXXHO CMECTUTh XUMHUYECKOE PAaBHOBECUE C
LEJIBIO YBEJIUYEHHS BBIX0/1a IIPOJTYKTOB PEAKLIUU: H,S., +1,., <>S, +2HI;AH)0

6. Bogopoanblii anekTpos cpaBHeHus. CTaHAapTHBIN 3JIEKTPOAHBIN MTOTeHIMaN. Y paBHeHHe HepHera.
7. Kakoit 006éM (MIT) pacTBOpa THAPOKCUAA KA ¢ MOJISIPHOUW KOHIeHTparuei 0,2 Moib/1 TpedyeT-
ca i HewTpanm3auuu 100 M pacTBopa CEpHOM KHUCIOTHI ¢ MOJSIpHOM KoHueHTpamuend 0,1

MOJIB/J1?

Bomnpockl k onpocy Mo TeMaM NPaKTHYECKUX H J1a00paTOPHBIX padoT (npumepot)
(TeKymmii KOHTPOJIb)
Pazgen 1. rema 1.1.-1.2. Ilpaktuueckas padora Nel
«OnpeneneHne SKBUBAJICHTHOW MacChl HEM3BECTHOI'O METaJlIa

1.®@opMynupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPIUHU, €T0 MATEMAaTUYECKOE BBIPAKEHUE.

2.®0opMyIHpPOBKA 3aKOHA COXPAHEHUS MACCHI.

3.®opMynupoBKa 3aKOHa IOCTOSHCTBA COCTaBA.

4.®DopMyIMpPOBKA 3aKOHA KPATHBIX OTHOLIEHUH.

5.®@opMynupoBKa 3aKOHAa SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BbIPAXKEHHE.

6.0npezneneHye NOHATUN: MOJIb BELIECTBA, OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca, MOJIApHasi Mac-
ca.

7.0npeneneHyue MOHATHHA: SKBUBAJICHT 3JIEMEHTAa, MOJISIpPHAs Macca 3KBUBaJIEHTa, GopMmyna i
pacuera MOJISIPHON MacChl IKBUBAJICHTA JIEMEHTA.

8.OmnpeneneHne NOHATHNA: SKBUBAJIIEHT BELLIECTBA, MOJISIPHBI 00bEM SKBUBAJICHTA I'a3a.

9.®opMmynbl 111 pacyeTa MOJISIPHOM Macchl SKBUBAJIEHTAa OCHOBHBIX (UEThIpEX) KJIaCCOB Heopra-
HUYECKUX COETMHEHUH.

10.®@opmynrpoBKka 3aKkoHa ABOTapo, CMBICI U BEJIMYHUHA YKciia ABOrajpo.

11.®@opmynurpoBKa AByX CIEICTBUHI U3 3aKOHA ABOraapo.

12.06beM, 3aHUMaEMbIi JTIOOBIM Ta30M IIPU HOPMAJbHBIX YCIOBUSAX (H.y.). [IpuBecTn 3HaueHus
JaBJIEHUA U TemrepaTypsl ipH H.y. B cuctemax CU n CI'CE.

13.MareMaTnyeckoe BhIpaKeHHEe 00heIMHEHHOTO ra30Boro 3akoHa (ypaBHeHus1 Kiamnelipona).

14 . Maremarudeckas 3anuch ypaBHeHUs: MeHeneesa — Knaneiipona.

15.IlonaTre napunaabHOrO JaBJICHUS ra3a. 3akoH NapluaibHbIX JaBieHui [lanbToHa.

16. BemectBo cocrout u3 meau u cepbl. U3 0,667 r sToro BemectBa nomydeHo 0,556 T okcuaa
menu(Il). Beraucnure MaccoByro JTOJTI0 MEAM B BELIECTBE U HAWIUTE €ro (opMyIy.

Pa3nean 1. rema: 1.3. JlabopaTopHo-tipakTuyeckast pabora Ne2
«OCHOBHBIE KJIACChl HEOPTAHHMUECKUX COSAMHEHUNH. XUMUs deMeHTOB. CBOMCTBA BaXKHEHUIIIUX CO-

e TUHEHUN)
101 R

44
2.IlepeuncnuTe CHMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IIEIIOYHBIC DJIEMEHTHI.
3.Ilepeuncnure CUMBOJIBI 3JIEMEHTOB, Ha3bIBAEMBIX aJIOTEHAMHU.
4.TlepeuricuTe CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX IIEJIOYHO-3EMETHHBIMH.
5.Kakue sneMeHTHl Ha3bIBalOT HeMeTaulaMu. lIpuBeauTe Bce MCKIIIOUYEHUS U3 chopMyTHpoBaH-
HOTO TIPaBHUIIA.
6.Kakue s1neMeHTHl Ha3bIBalOT MeTayuiamu. [IpuBeanTte Bce UCKITIOUEHUS U3 CPOPMYIHPOBAHHOTO

MpaBua.

7. Jaiite ompeneneHue okcuaoB. KakoBa cTeneHb OKHCIEHHUS OOpa3yIOIIEro OKCHA JJIEMEHTa B
HIKe npuBeaeHHbIX okcuaax: Cr,O7, TiO,, H,O,, KO,? HazoBuTe 3TH OKCHIBI, MPUBEINTE MX rpadude-
ckue (popMyIbl.

8.JlaiiTe ompeneneHUsT OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX M HECOJICOOPa3yIOIIMX OKCHJIOB.
[IpuBeaute o aBa mpuMepa Kaxkoro Turna okcuaoB. [IpuBenure ux rpadpudeckue GopmyIbl.

9.MaiiTe ompeneneHUe OCHOBAHMM C TOYKH 3pPEHMSI TEOPHM 3JIEKTPOJIUTHUECKON AMCCOLMALUH.
Yto Ha3pIBaeTCA KUCIOTHOCTHIO ocHOBaHni? Kakne ocHOBaHMS HA3BIBAIOTC IETI0OUYaMU?

1.I1loHaTHe XUMHUUYECKUH djieMEHT. UTO 03HAYaeT 3aIuch u?

17



10./{aliTe onpeneneHUe KUCIOT C TOUKU 3PEHMSI TEOPUU ANIEKTPOIIUTUYECKON auccouuanuu. Uro
HA3bIBAETCSI OCHOBHOCTHIO KucO0T? [IpuBenuTe mo oAHOMY MpUMEpPY KHCIOPOACOAEpKalUX U OecKkuc-
JIOPOJHBIX KUCIIOT, IalTe UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./aiiTe onpenenieHUEe CPEIHUX COJIEH C TOUKHU 3PEHUS TCOPUM FJIEKTPOJIUTUUYECKON AUCCOIra-
uuu. Yem oTiIMyaroTcst OT HUX KUCJIbIe U OCHOBHBIE coyn? [IpuBeauTe 1o aBa npuMepa KHUCIbIX U OCHOB-
HBIX coliell, HazoBuTe ux. [IpuBenure ux rpaduyeckue GopMyIbl.

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

13./laiiTe onpenenenue nmoHsTus rpadguueckoit popmynsl coenuHenus. llpuBeanure rpaduueckue
dbopmynsl coenqunennii: VOSO4, CrOHSO3, HBrO,, CaHPOQO,. K kakum kiraccaM OTHOCSITCSI 9TH COEJIH-
HEHUs, TaliTe UX TPATUIIMOHHEBIC Ha3BaHUS.

14./laiiTe onpeaeneHue MOHATHS CTEIIEHb OKUCIICHUS JIEMEHTA B COeIMHEHUU. PaccuunTaiite cre-
IIEHU OKHUCJIEHUA dieMeHToB B coeanueHusx K,CroO7, HiPOg, SiOgZ', Cry(S0y)3, naiiTe ux TpaaUIMOH-
HbIC HAa3BaHMUSI.

15.Metadocdopras u oprodhochopHas KHCIOTH — HA YTO YKA3bIBAIOT MUCIIOIH30BAHHBIC ITPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIbl STUX KUCIOT.

16.IlpuBenute oObIuHBIC U rpaduueckue GOpPMYITBHI XJIIOPCOACPKAMUX KUCIOT, COOTBETCTBYIOIIUX
CIIEYIOIIUM CTETeHsIM OKHUCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaguIlMOHHbIE HA3BaHUS ITUX
KUCJIOT. Ha 4TO yKa3bIBalOT UCIOJIb30BaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocTtaBbTe MOJIEKYJISIPHbIE U MOHHBIC YpPaBHEHHUS PEaKIUi, C MOMOIIBI0 KOTOPBIX MOXKHO
OCYIIECTBUTD CIEAYIOIINE MPEBPAIICHUS:

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

18 HazoBuTe KOMIUIEKCHBIE COCTUHEHUS. YKKHUTE 3apsi/l KOMIJICKCHOTO MOHA, CTETICHh OKHUCIIC-
HUS ¥ KOOPAMHALMOHHOE YKCIIO HOHA-KOMILJIEKCOO0pa30BaTess, a TAaKKe JIEHTATHOCTh JIMTAHIOB.

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

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

Pazgen 2. rema: 2.1. Ilpaktudeckas padora Ne3
«CTtpoeHue aToMa 1 Nepuonyeckas cucteMa XuMudeckux anementos JI.M1.MeneneeBa»

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

2.IlonsiTe opOoUTAIID.

3.®u3HYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIaBHBIM KBAHTOBBIM UHCJIOM.

4.®du3znyeckuil CMbICT ¥ 3HAUYEHHUS, IPUHUMaeMble OpOUTAIbHBIM KBAHTOBBIM YHCIIOM.

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

6.PU3NYECKUI CMBIC U 3HAUYEHUS, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4uCIIOM. CBA3b 3THUX
3HAYEHHI U YKcia S-, P-, d- u f-opouraneii.

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

8.Yci0BHas 3aMMCh SHEPrETUYECKOM THarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U PU3MUECKUI CMBICI IPUHLIUIIA MUHUMYMAa SHEPTHH.

10.®@opmynupoBka u ¢puznueckuid cMmpica npunnuna [laymm.

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

12.@opmynuposka npasuia KiaeukoBckoro.

13.Uto Ha3bIBaeTcs 3JEKTPOHHOM KoHpurypauueir aroma? IlpuBeanTe MOTHYIO 3JIEKTPOHHYIO
KOH(UTYypalHio aToMa 3JIeMeHTa ¢ 3apsaoM sapa S1.

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

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

16.0npenenenne u GU3NUESCKUN CMBICI MOHATHI: 3((OEKTUBHBIN 3apsl Alpa, MOCTOSHHAS dKpa-
HUPOBAHUS.
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17.Ilonarusa paguyca atoMa U noHa. Kak nu3mMeHsercs paanyc 4acTUIbl IPU NEPEXOJIE: aTOM — €TI0
IIOJIO’KUTEIIBHO 3aPSKEHHBIN MOH, aTOM — €r0 OTPULATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB IIPU NIEPEMEILIEHUH BJOJIb IIEPUOA CJIEBA HAIpa-
BO U IIPU IIEPEMELICHUH CBEPXY BHU3 BJI0JIb IVIABHBIX U MOOOYHBIX MOArPYIII?

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

20. OnpezneneHue MOHATHS SHEPTHsI CPOACTBA K ICKTPOHY, SAMHHULIBI €€ U3MEPEHUS U XapaKTep
€€ U3MEHEHMS B IEPUOJIaX U IPyIIax.

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

22.0OTHOCUTENbHBIE 3IEKTPOOTPULIATENBHOCTH 1O IloaMHIY: Kak OLEHMBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHECHHMS UX 3HAYCHHUH B IEPUOAX U IPYIIIaX.

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

Paznen 3. Beenenue B TEOpUI0 XUMUYECKUX ITPOLIECCOB
(Tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)

1.OnpeneneHyre NOHATUS TEIUIOBOU A3PPEKT peaKimH.

2.11epBblii 3aKOH (Ha4yasl0) TEPMOJMHAMUKH, €70 MATEMATUYECKOE BBHIPAYKEHUE U 3AIUCh ISl U30-
OapHBIX MIPOLIECCOB.

3.0mnpeneneHre U30TEPMUUECKHUX, U30XOPHBIX M M300apHBIX IpoleccoB. Moaudukanuu 3anucu
MaTEeMaTHUYeCKOro BbIpaXKeHUs |-ro Hayajia TepMOJUMHAMUKHU B 3TUX TPEX CIydasx.

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

5.0mnpenenenue MOHATHS TEPMOXUMHUYECKOE ypaBHeHUEe. Kakue ycioBusi Ha3bIBalOTCA CTaHAAPT-
HbIMH?

6.0mpenieneHre MOHATHUS SHTAIBINNUKA OOpa30BaHMsI, €AMHUIIBI U3MEPEHUs. 3HAYEHMs SHTAJIbIIUN
00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTtemaTndeckoe BbIpaK€HHE CIEACTBUS U3 3akoHa I'ecca.

8.0nucanue NOHATHUS SHTPOIIUU CUCTEMBI, €AUHULBI H3MEPEHUSI.

9.Matemaruueckas popmyIa Juis pacueTa U3MEHEHHUS SHTPOIIUU B IIPOLIECCE PEAKLIUU.

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

11.0mpenenenue NOHATHS CTaHAApTHOM »Hepruu ['mG6ca oOpa3oBaHusl, eIUHUIBI 00pPa30BaHUS.
3HaueHus CTaHIapPTHBIX SHepruit I'm66ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

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

13.CooTHOIIEHUST MEX/1Y SHTAIBIUNHBIM U SHTPOIIUHHBIM (paKTOpaMH U HalpaBlieHHE MPOTEeKa-
HHSI XUMUYECKOUN pEeaKIHH.

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

15.Brruucnute TemnoBoi s ekt peakiuu BoccraHoBneHus 80 T Fe;O3 amoMuHueM.

16.B0o3MOKHO 71 TIpH CTaHJAPTHBIX YCIOBHUSX MoiydeHue aHwiuHa 1o peakuun NHsqpy + CeHer
= C6H5NH2(>K) + Hz(r)?

3amaHus 1J1s 1a60pPaTOPHBIX PadoT (TeKyIHii KOHTPOJIb, IPUMEPHI)
®parmenT K Teme 4.1 «OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3ananue 1. UccaenoBanmne OKMCJIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJIUA B KMCJIOI cpene.
[ns pactBopa ¢ pH, 3amaHHBIM BapuaHTOM, PaCCUUTBIBAIOT 3HAYCHHUE JJIEKTPOJHOIO IOTECHIMAIIA
CIIeNYIOEH OKUCITUTEIbHO-BOCCTAHOBUTEIILHON CHCTEMBI:
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MnO, + 8H"' + 5¢ = Mn?" + 4H,0,

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

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

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

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

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

B Tpu otaenbHble MpOOUPKHU ¢ PACTBOPOM MEpPMaHraHaTa Kajius J00aBJsSIOT pa30aBiICHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIBI M KOHIIEHTPUPOBAHHBIN PACTBOP IIETIOYHU. 3aTEM B KaXKIyHO M3 MPOOU-
POK MPHUOABIISAIOT CBEXKENPUTOTOBIICHHBIN pacTBop cyiabdura HaTpust Na,SOs. s oObsicHeHusT HaOII0-
JaeMOI'0 MMEIOT BBUJY, UTO B KUCIION cpesie 00pa3yroTcs MOHbI Mn?*, B HeirpansHOU - MNO; 1 B cuiib-
HOIIEJIOYHOW Cpele - MOHBI MnO4Z. [Tonb3ysiCh MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIIOT IOJHBIE
YPAaBHEHUs pEaKIUil.

Ha ocHOBaHUU BBIUMCIEHHBIX [ BceX peakiuil 3Hadenuit 9J[C nenatoT BIBOJ 00 OKUCIUTEIbHOM
CTIIOCOOHOCTH MEepPMaHTaHaTa Kajusl B KHCJIOW, HEUTPAIBHOM 1 IEJIOYHOH cpenax.

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

Jnst 3amaHHOM Mapbl BEHIECTB (B COOTBETCTBUM C WHIWBUIYAIbHBIM BapUAHTOM) OIPEACISIOT
OKHUCJIUTENb U BOCCTAHOBUTEIb, paccunuThiBatoT J/[C misi cTaHIapTHBIX YCIOBUI U OLICHUBAIOT BO3MOX-
HOCTBH CaMOTIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMH MEX1y HUMHU.

[TpoBoasT nanHyto peakiuio. OTMedaloT HaOI01aeMbI€ SBICHUS.

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

3ananue 4. CpaBHeHMe OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BellleCTB.

st 3agaHHOTO BeliecTBa (B COOTBETCTBUU C MHAUBUAYATIbHBIM BapUAHTOM) OINPEICIISIIOT CTENECHU
OKHUCJICHHS aTOMOB M OTMEYaloT, OKHCIUTENIEM WIU BOCCTAHOBHUTEIEM MOKET OBITh 3TO BELIECTBO B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuusx. [Ipy HEOOXOIUMOCTH HMCTIONB3YIOT 3HAYCHHS CTaHIapT-
HBIX 3JIEKTPOJIHBIX MOTEHIIUAJIOB.

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

VYKa3pIBalOT B MPEIIOJIAraeMbIX PEAKIUAX OKUCIUTENh W BOCCTAHOBUTENH, paccuuThiBalOT DJ[C
JUIS CTAaHAAPTHBIX YCIoBUiA. [IpoBOASAT peakiuu, 0OTMeYaroT HaOIr0JaeMble SIBJICHHUSL.

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

7.4. CooTBeTCTBHE IIKAJbI OLICHOK M YPOBHEe# ¢OPMUPOBAHHBIX KOMIIETCHIMI

Yposens chopmu-
OneHka
POBaHHBIX KOMIIE- [MosicHenust
TEHUUH

Teoperndeckoe conepxaHue Kypca OCBOEHO MOJHOCTBIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMoit 00ydeHHs yueOHbIe 3aJaHHs
BBITIOJTHEHBI.

OOyuaronuiicss JEMOHCTPUPYET CIOCOOHOCTh OOOCHOBAH-
HOTO BbIOOpa YCIIOBUH NMPOTEKaHUsI, BBIOOpA PeareHTOB M UX KO-
JIMYECTBEHHBIX COOTHOIIEHUH, (a30BOr0 COCTOSIHHUS JJIsl OITH-

«5» MaJIbHOTO TMPOBEAECHUS XHMHUYECKUX MPOIECCOB. YCHEIIHO MpH-

(oTnHM4HO) MEHSET 3HaHMWSI OCHOBHBIX 3aKOHOB XUMHH, CTPOEHHS U PEaKIu-
OHHON CHOCOOHOCTH BEIECTB JAJIsl PELIEHUs] THIOBBIX 3a/a4 Mpo-
beccuonanbHOl nesTenbHOCTH. CriocoOeH MPOBOAUTH aHAIU3 TO-
JY4YEHHBIX JaHHBIX, JIeJIaTh NPaBUJIbHbBIE, HAYYHO OOOCHOBAHHBIE
BBIBOZIBI. ['0OTOB mpesyiarate CBOM CIIOCOOBI PEIICHHUs MMOCTABJICH-
HBIX 3a7a4. ['oToB paboTaTh Kak B KOMaHJE, TaK U UHIUBUAYallb-
HO.

Bricokmuit
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

O1eHka

IMosicaenns

ba3oBrrit

«dy
(xopor1o)

Teoperuueckoe conepkaHue Kypca OCBOCHO MOJHOCTBIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMoi o0yueHus: yueOHbIe 3aaHus
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUYaHUSIMH.

OOyuarommiicsi Cnoco0eH MPOBOIUTH 00OCHOBAHHBIN BBHIOOD
ONTUMAJIBHBIX YCIIOBHH TPOTEKAaHUS PEaKIyif, 3HAET CIOCOOBI
BIUSHUS HAa XUMHUYECKHH NpPOIECC C LENbI0 €ro YCHJICHUS WU
octaHOBKH. OO0yJaroIUIiCs UCIIONb3YeT OCHOBHbIE 3aKOHBI XUMUHU
JUISL pelIeHUs TUIIOBBIX 3aj7iad MpodeccnoHalbHOM 1edTenbHOCTH,
Ha OCHOBE 3HAaHUI O CBOWCTBaX W CTPOCHUHU BEIIECTBA MPOBOIUT
noi0op PpeareHToB, CIOCOOEH MPOBOAUTH aHAJIM3 IMOTYYEHHBIX
JAHHBIX, HO JIOITYCKaeT HETOYHOCTH B (POPMYIHPOBKAX M BBIBO-
Jax.

[ToporoBbiii

«3»
(ynoBneTBopu-
TEIIbHO)

Teoperuueckoe coaepKaHWe Kypca OCBOCHO YacTUYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMoOl OO0y4YeHHs y4eO-
HBIX 33J]aHHUI BBITIOJIHEHO, B HUX UMECIOTCS OIIUOKH.

OOyyaromuiicss MOXET IOJ PYKOBOICTBOM OCYILIECTBIISTh
BBIOOP ONTHUMAJILHBIX YCJIOBHM MPOTEKAHHS PEAKIUN M BO3MOXK-
HOCTH BJIMSIHUSL HA CMEIICHHE XMMHYECKOTO PAaBHOBECHSI, C IIEIIbIO
YBEJIMUEHUS BBIXOJIa TPOAYKTOB peakinuu. CrocoOeH moaduparhb
peareHThl Ui PEIICHHUS TUIOBBIX 33134 MpodecCHOHAIBHOM Aes-
TEIBHOCTH, TIPH 3TOM HCITOJIb3YeT 3HAHMSI 3aKOHOB XUMUH, CTpOe-
HUS BEIIECTBA U €ro XUMUYEeCKoW akTUBHOCTH. CriocoOeH mpoBo-
JUTh aHAJIN3 TTOJTYYCHHBIX PE3YJIbTATOB UCCIICIOBAHMUS, JTOTYyCKas
HE3HAYUTENbHBIC OINOKH.

Huskuii

«2»
(HEeYTOBIETBO-
PHUTEIIBHO)

TeopeTtnueckoe coaepkaHue Kypca HE OCBOECHO, OOJIbLINH-
CTBO TPEIyCMOTPEHHBIX MPOrpaMMoN OOy4deHHs y4eOHBIX 3aja-
HUW MO0 HE BBIMOJHEHBI, JIMOO COepKaT rpyObie OMIMOKH; 10-
MOJIHUTENbHAS CaMOCTOSITENIbHAs paboTa HaJg MaTepualioM He
npuBeya K KakoMy-JIMOO 3HAYWUTEIHLHOMY IOBBIIIEHUIO KAadeCcTBa
BBITIOJTHEHHS Y4€OHBIX 3aJJaHHi.

OOyuaromuiicss He 3Ha€T OCHOBHBIX 3aKOHOB XUMUH, TIOXO
MPEACTABISIET BO3MOXHOCTh MX HCIIOJb30BAHMS MPU MPOBEACHUU
BBIUMCJIEHUM 10 ypaBHEHUSM peakuuid. Mimeer cnabble npeacras-
JIEHUS1 O CTPOCHUH BEIIECTB U UX XMMHYECKON aKTUBHOCTHU, O CIO-
co0ax MpeBpalleHUs] OJHUX BEIIECTB B JIPYrUe, HE BIAJCET METO-
JaMH BBIOOpa ONTHMAIBHBIX YCIOBHH TPOTEKAaHUS pPEaKIuid H
BO3MOJKHOCTH BJIUSIHUS Ha CMEIIIEHNE XUMHUYECKOTO PAaBHOBECHS, C
[ENbI0 YBEIMYEHUS BBIXOJAa MPOAYKTOB peakuuu. He cmocoben
nmoAOUpaTh peareHThl IS pEelIeHUs TMOCTaBICHHBIX 3amad. He
BJIa/IC€T HaBbIKaMU OOOOIIEHHS U OIEHKH MOTYyYEHHBIX Pe3yibTa-
TOB MCCJICZIOBAHHUS.

8. MeToanueckue ykazaHus JJIs1 CAMOCTOATEIbHON pad0Thl 00y4aKOIUXCH

CamocTosTenbHas paboTa CiocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ y4eOHOW U HaydyHOU JIH-
TepaTypol, OCMBICIICHUIO U 3aKPEIJICHHIO TEOPETHYECKOI0 MaTepHualia, ClIOCOOHOCTH HMCIIOIb30BaTh OC-

HOBHBIC €CTCCTBCHHOHAYYHEBIC 3aKOHBI B HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTH.

CaMocTtosiTenpHasi paboTa BBHIMOIHICTCS BO BHEAYIUTOPHOE (AyIUTOPHOE) BpEMs MO 3aJaHUI0 U
IIPU METOMYECKOM PYKOBOJCTBE MPEIo/iaBaTelsi, HO 0e3 ero HelmoCpeACTBEHHOIO y4yacTus (IIpu YacTHY-
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HOM HENOCPEICTBEHHOM YYaCTHH IMPETIOAaBaTells, OCTaBIIAIONIEM BEIYIYIO POJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHHM BKIIOUYAIOT B CeOsl U3ydye-
HUE y4yeOHOHM, HAyYHOH M METOJIMYECKOW JTUTepaTyphl, MaTEepUaIoOB MEPUOIUUECKUX M3JIaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIMANBHOM, CTATUCTUYECKOH, MEPUOTUIECKON W HaydyHOW MH(OpMa-
LUH.

B npouecce nzyuenus qucuuIuMHel «Xumus» OakanaBpamu Hanpasienus 35.03.01 «Jlecnoe ne-
JI0» OCHOBHBIMU 8UOAMU CAMOCMOAMENbHOU paOOmbl SABISIOTCA:

- IOJrOTOBKA K ayAUTOPHBIM 3aHATHUSIM (JEKLUAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOLMX 3aJaHUI;

- CaMOCTOATENbHAsT paboTa HaJa OTAEIbHBIMH TeMaMH Y4eOHOW JMCLUUIUIMHBI B COOTBETCTBUH C

yueOHO-TEMaTHUYECKUM TIJIaHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENOoJaBaTeNb U3JaraeT M pa3bsiCHAET OCHOBHBIE, Hambojee
CJIO)KHBIE TTOHSATHUSL TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUUYECKHE U NMPAKTHYECKUE IPOOJIEMBI, JaeT
PEKOMEH/IalliY Ha BBIMIOJIHEHNE CAMOCTOSITENIbHOM pabOTHI.

B xone nekmuii 00yJarommmMcs peKOMEH TYEeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4EOHOro MaTepuana;

- oOpaiaTh BHUIMaHUE Ha ONpeeSIeHHs TIOHATHIA, (POPMYIHMPOBKH 3aKOHOB U X MAaTEMaTHYECKOE
BBIPA)KECHHE, MOJOKEHHS, PACKPBIBAIOIINE COAECPHKAHUE TE€X WIM MHBIX ABJICHUM M MPOLECCOB, HAyYHbIE
BBIBOJIbI U [IPAKTUYECKUE PEKOMEHAALINH 10 UX IPUMEHEHUIO;

- 3aJ1aBaTh MPENOJABATEII0 YTOUHSIOLUIME BOIPOCH! C LIEJbIO YSICHEHUSI TEOPETUUECKUX IOJIONKE-
HUM, pa3pelIeHNs CIIOPHBIX CUTyaluu.

B pabounx KOHCHEKTax >KeJaTelbHO OCTaBIATH IMOJS, HA KOTOPBIX BO BHEAYAMTOPHOE BpeMs
MOXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYECKOro o0ecreueHus /Il CaMOCTOsITEIbHON paboThl 00Y-
YaIOIIMUXCS, JOMOJIHAIOIIEr0 MaTepuall MPOCIyIIaHHOW JIEKIIMH, a TaKKe IOMETKH, NOJYEPKHUBAIOIINE
0CO0YIO BaKHOCTb T€X WM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlsis ycnemHoro oBiaieHusi KypcoM HeoOXOJMMO IMOcelaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUui
MaTepuai B3auMOCBs3aH Mex1y co0oil. B cioyuasx mpomycka 3aHATUS CTYAEHTY HEOOXOJUMO CaMOCTOS-
TEIbHO U3YYNUTh MAaTepHall U OTBETUTh Ha KOHTPOJIBHBIE BOIPOCHI M0 IPOMYLIEHHONW TEME BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUH.

JlaGopaTopHble U IPAaKTUYECKUE 3aHATHS — 3TO aKTUBHas (opma yueOHoro nporecca. [Ipu noaro-
TOBKE K JIaHHOTO BHUJA 3aHATUSAM oOydarolemMycss HeoOXOJAMMO M3Yy4UTh OCHOBHYIO JIMTEpATypy, O3HA-
KOMUTCS C JOTIOJIHUTEIBHON JIUTEPATYpPOH, yUeCTh PEKOMEH AU ITpenogaBareisi. TemMbl TeOpeTHIecKo-
IO COJepXaHMs MPEANnoiaraloT JUCKYCCUOHHBIN XapakTep oOcyxaeHus. bosbias yacTe TeM AUCHIUILIU-
Hbl HOCUT MPAKTUYECKUH XapakTep, T.€. MPeAIoaraeT BbIIOJIHEHHE JJAOOPATOPHBIX 3aJJaHUN U pellleHue
3a/1a4, aHAJIN3 IPAKTUYECKUX CUTYaLHi.

BaxHoil yacThio caMoCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAyYHOW JHMTEpaTyphl.
OcHoBHast GYHKIMS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMHU CHIEHUATMCTAMH 0 TAHHOW TUCIUILINHE.

Ornpoc 1o Teme 1abopaTopHO pabOTHI MpeaCTaBisieT cOO0H OTBETHI HA TTOCTABJICHHBIC BOMPOCHI
nepez 1abopaTopHOi paboToi U mocie e€ BhlmoMHeHHs. V3noxkeHne B MUCbMEHHOM BHJIE PE3yJIbTaToOB
HKCIIEPUMEHTa U TEOPETUYECKOT0 aHaM3a WJIM pelleHHe 3a7aduu Mo omnpeneneHHoi teme. CoaepkaHue
WH/IMBUYyAJIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpPHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OaKkaaaBpoB
10 OCHOBHBIM BOIIpOCaM Kypca. Y POBEHb BBIIIOJHEHUS MTO3BOJISET MPENoAaBaTessiM CyIuTh O X0/ caMo-
CTOSITENIbHOU PabOThI GaKalaBpOB B MEKCECCHOHHBIHM MEPHO] M O CTENEHH UX MOATOTOBKHU K DK3aMEHY.

[TonroroBka K sK3aMeHY MPEIoJIaraer:

- N3y4YEHHE OCHOBHOM U TOTIOJIHUTEIBbHOU JIUTEPATYPHI;

- U3yYEHHUE KOHCIEKTOB JICKIIUH;

- y4acTue B IPOBOJUMBIX KOHTPOJIbHBIX OIPOCaXx;
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9. llepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX
NP OCYLIECTBJIECHHH 00Pa30BaTeIbLHOIO NPOLECcCca 0 JUCHUIIIMHE

[Tpumenenne 1uMQPOBHIX TEXHOJOTHH B PaMKax IMPENOAaBaHUS JUCHUIUIMHBI MPEIOCTABISET
pacupeHHble BO3MOKHOCTH 110 OPTaHM3alUU YYeOHBIX 3aHSATHI B YCIOBUAX MUPPOBU3AIMH 00pa3oBa-
HUS U MO3BOJISIET C(OPMHUPOBATH Y 00YYAIOLINXCS HABBIKK PUMEHEHHS IU(POBBIX CEPBUCOB U HHCTPY-
MEHTOB B IIOBCEIHEBHOW YKH3HH U MPO(PECCUOHATBHOM JeSITEIbHOCTH,.

Jlnst peanu3anuy 3TOH HeIH B paMKaxX M3Y4EHHUS JAUCHUIUIMHBL MOTYT MPUMEHSTHCS CIEIYI0-
e NUQPPOBBIC HHCTPYMEHTHI U CEPBUCHI:

- s kommyHukaiuu ¢ odyuarormmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHmKep, pacnpocTpaHsercs mo auien3un FreeWare;

- JUIs TUIAaHUPOBAHUS ayAWTOPHBIX M BHEAyAUTOPHBIX Mepomnpuatuii: Suaexc.Kanennapb
(https://calendar.yandex.ru/) — onnaita kajaeHIapb-IUIaHEP, pacIpoCcTpaHseTcs mo auiensun ShareWare

- JUTsl COBMECTHOT'O UCTIONBb30BaHus (haitnoB: SHaexc./Juck — cepBUC Al XpaHEHUS H COBMECTHO-
rO WCIOJIb30BaHMsI JOKYMEHTOB, paclpocTpaHsercs 1o JmneH3un trialware u  @OO6nako
(https://cloud.mail.ru/) — cepBuc s co3aanusi, XpaHEHHsI © COBMECTHOT'O UCIIOJB30BaHusl (hailiio, pac-
MIPOCTPaHSETCs 10 JIMIEH3UH trialware;

- JUId OpraHW3alliil YAaJCHHOW CBs3M W BuaeokoH(pepenumit: BuaeozBonok BKonrakte
(https://vk.com/calls) — cepBuc mas BHAECO3BOHKOB, paclpocTpaHsercs o jumnensuun ShareWare;
Mirapolis — cucrema Ui opraHu3aIiui KOJUICKTUBHON pabOThl M OHJIAHH-BCTPEY, PacpOCTPAHACTCS 110
MPONPUETAPHON JINIICH3UH .

Jlsis yCcTienHoTro OBIIAICHUS TUCIUTUTMHON MCIIONB3YIOTCS CIeNYIOIUe HHPOPMAIMOHHBIE TEXHO-
JIOTUU O0y4YEHHUS:

e [lpu mpoBeneHHH JICKIMH HCIIOJIB3YIOTCS TPE3CHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIE CaAWTHI, HCIOIB30BAHUE BHICOMATEPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlabopaTopHble 3aHATHS MO JIUCHUIUIMHE MPOBOAITCS B CHEIUAIU3UPOBAHHOM Y4eOHOM
ayTUTOPHH.

Jis TUCTaHIIMOHHOW TOJICPKKH TUCIMIUIMHBI HCIIONIB3YETCs CUCTEMa yIpaBJIEHUS 00pa3oBa-
TeNbHBIM KOHTeHTOM Moodle. [l paboThl B 1aHHOMN cucTeMe Bce 00yJaroliuecs: Ha epBOM Kypce To-
JTy9ar0T WHIUBUAYaJIbHBIE JIOTHH U TIAPOITh JJISl BXOJa B CHCTEMY, B KOTOPOH pa3MeIIaloTes : mporpaMma
JTUCIUILTMHBI, MaTepUabl JJIs JIEKIIMOHHBIX U HHBIX BUJIOB 3aHSATHUH , 3aJIaHUS, KOHTPOJIbHBIE BOMPOCHI.

JlaGopaTopHbIe 3aHATHS MO TUCIHILIMHE MPOBOSATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPATOP-
Horo obopynoBaHus. Ha 3aHATUM B XUMHUUYECKOH J1abopaTopuu 00ydaroLuiics 3HAKOMHUTCS ¢ pPa3INUHBbI-
MU BEIIECTBAMH W MPHEMaMHU pabOTHl ¢ HUMH B 3aBUCHMOCTH OT MIX arperaTHOTO COCTOSHUS, XUMHUE-
CKOW aKTMBHOCTU U CTENEHM TOKCUYHOCTH. YUUTCS MPABUWIBHO MOJb30BATHCSA PA3IMYHON XMMHUYECKOMH
MOCy/1I0¥M, 000py/I0BaHUEM M MPUOOpaMU. 3HAKOMUTCS C XUMHUUYECKHUMHU U (PU3UKO-XUMHUUYECKHUMH METO-
JlaM{ aHaJI3a BEIECTB.

B mporecce u3ydeHHs] IUCHHMIUIMHBI yYeOHBIMH IIENISIMU SIBJISIFOTCS TIEPBUYHOE BOCHPUATHE
y4eOHOM MH(OPMAIMK O TEOPETUYECKHX OCHOBAX CTPOCHMS, XMMHUYECKONW AaKTUBHOCTH M IPHHLUIAX
B3aWMOJICHCTBHS PA3UYHBIX XHMHUYECKHX DJIEMEHTOB, COCIAMHEHHWH, BEIIECTB M MaTepUaIOB,
0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHAaX XUMHHU. JlanmbHei1ass BO3MOXKHOCTb MCIIOJIb30BAaHUS ATUX 3HAHUM
B MpO(EeCCHOHAILHOW JEATETPHOCTH C TPUMEHEHHEM METOJOB MAaTeMaTHYeCKOTO aHajan3a |
MO/JICJIMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIILHOT'O UCCIIeI0OBaHMUA.

Jiss IOCTYOKEHHSI 3THUX Ieleld HWCIONB3YIOTCS B OCHOBHOM TpAJHWIIMOHHBIE HH()OpPMATHBHO-
pa3BUBAIOIME TEXHOJIOTMU OOYUEHHsS C YUYETOM PA3IMYHOTO COYETaHMs MAacCHBHBIX (HopM (JIeKuus, jia-
OopaTopHOe 3aHATHE, KOHCYJIbTAIlMs, CAMOCTOSTENbHAs paboTa) U PEeNPOIyKTUBHBIX METOA0B 00y4eHUs
(moBecTBOBATENbHOE M3JI0KEHUE YUeOHONH MH(POPMALIUHU, 00BICHUTEIBHO-MIUTIOCTPATUBHOE H3JIOKECHUE)
1 1TaOOpaTOPHO-TIPAKTUUYECKUX METOJ0B 00y4YeHUSs (BBIIOJIHCHHE MHANBUIYATbHBIX 3aJaHUH, TOA00D pe-
areHTOB U pacueT ONTUMAIbHBIX YCIOBUI MPOTEKAHUS MPOLIECCOB).

YHuBepcuTeT obecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO TPOTPaMMHOTO oOecreyde-

HHUA:
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— omeparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925Z27E1309;

- onepanroHHas cucrema Astra Linux Special Edition;

— maket npukiaaaaex nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 68975925ZZE1309;

— MakKeT NpuKIaaHbIX nmporpamm P7-Odwuc.lIpodeccrnonanbHbIi;

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

— omnepanronnas cucrema Windows Server. KoHTpakT Ha yciIyrd 1o MPeIOCTaBICHUIO JTHILICH3HIA
Ha IpaBoO MCIOJIb30BaTh KOMIbIOTepHOE obecrieuenre Ne 067/3A ot 07.12.2020 roxa;

— cuctema BuzicokoHdpepenicsszu Mirapolis;

— cucrtema BusieokoHdepenticsszu [Ipyddmu;

— cucreMa ynpasieHus ooyuenueM LMS Moodle — nmporpammuoe o0ecrieueHre ¢ OTKPBITBIM KO-
noM, pactipoctpansiercs o nuiensun GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — nmporpammHoe obGecrieueHre pacnpocTpa-
HSIETCS 10 MTPOCTOM (HEMCKITIOYUTEIBHOM ) JIMIICH3UH.

— HOIl «Xumwus. BupryansHas mnaboparopus. 3amaun. Tpenaxkepsl. Tecter»y. Jlorosop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI IJI51 OCYIIeCTBICHUS
0o0pa3oBaTeJIbHOIO NMPOoLecca Mo AMCIUTIIHHE

Peanuzamus yueGHOrO npoiiecca OCyIIeCTBISETCS B CIEIMATbHBIX YU€OHBIX ayIUTOPUSIX YHUBEP-
CUTETA JIJISl MIPOBECHUS 3aHSITHI JIEKIIMOHHOTO THIA, Ja00PaTOPHBIX 3aHITHH, TPYIIOBBIX U UHAUBUAY-
aJIbHBIX KOHCYJIbTAllMH, TEKYIIIEr0 KOHTPOJIS M MPOMEXKYTOUHOH aTTecTanuu. Bee aynuTopun ykomIiek-
TOBAaHbI CHCHH&HHSHPOB&HHOﬁ MeOEJIbI0 U TEXHUYECKUMU cpeacTBaMu O6quHI/Ifl, ClIyXXallluM#u  JJIsd
npejcTaBieHus ydeOHoil uHdopmanuu Oomnbinoit aynutopuu. Ilpu HeoOxommmocTu 0O0ydaroIIUMCS
MpeiaraloTcss Habopbl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U Y4€OHO-HATJISAHBIX MOCOOMiA, obecniedn-
BaIOIIME TEMAaTUYECKUE WILUTIOCTPALINU.

CamocrosiTenbHast paboTa 00y4yaroIIMXcs BBIIOIHSAETCS B CIELMAIU3UPOBAHHON ayAUTOPUHU, KO-
Topasi obopynoBaHa yueOHON MeOenblo, KOMIBbIOTEPHOH TEXHMKON C BO3MOXKHOCTBIO TOJKIIIOYEHUS K
cetn «VIHTepHET» M obecreueHueM JI0CTyla B ANEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
YIITY.

Ectb nomenienue A XpaHeHus: ¥ NpoPHIaKTUYECKOT0 00CITyKUBaHUS yueOHOro 000py/1I0BaHUS.

TpeOoBanus K ayANTOPHAM

HaunMeHnoBanue crienquajbHBIX IIOMEIICHUN OCHAIIEHHOCTD CIENMUAILHBIX [TOMEIEHUN
Y TIOMENICHHH JIJI1 CAaMOCTOSITEIbHON PaboThI Y TIOMEMICHUH I CAaMOCTOSITEIBHONU PabOThI
HOMCH_ICHI/IG IS JICKITMOHHBIX 3aHSITUN Yuebnas ayauTOpUs ISl IPOBEICHUS 3aHATUM JIEKIU-

OHHOI'O THWIIA, TPYHIIOBBIX W HHIAWBUAYAJIb-HBIX KOH-
CyIbTAalMH, TEKYIIETO KOHTPOIS U IMPOMEXKYTOUHOM
aTTeCTalllH, OCHALCHHAS CTOJIAMHU H CTYJIBbSIMH.
JIeMOHCTpaloOHHOEe MYJIBTHMEANUHOE 000PYIOBaHHE:
MPOEKTOP, POYTEP, IKPaH.

[lepenocHsle:

- HOyTOYK;

- KOMIUICKT JJICKTPOHHBIX y‘Ie6HO-HaFJ’I5{]1HBIX MaTtepu-
ajioB (mpe3eHTaruii) Ha (Ieni-HOCUTENsX, o0ecTeun-
BAaIOIIMX TEMATHYCCKHE WILTFOCTPALIHH.

[Iporpammuoe obecnieueHue:

- Windows 7, License 49013351 YTJITY Russia 2011-
09-06, OPEN 68975925ZZE1309

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

TPYIIIOBBIX M MHINBUAYaIbHBIX KOHCYJIBTALUH,
TEKYLIEH U IPOMEKYTOUYHOHN aTTECTALUH.
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- Kaspersky Endpoint Security mms 6usneca- CraH-
nmaptreiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIurieH3HOHHBIN cepTHHUKAT:
Ne mumemsmn  1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 mo 09.10.2022r.

- CripaBouHO-TIpaBoBas cucrtemMa «Cucrema TAPAHT».
CBOOOAHBIN AOCTYT,

- CnpaBounas IIpaBoBas Cuctema Koncynsrantllitoc
JloroBop compoBOXACHHS SK3eMIUIIpoB cucteM Kou-
cynprantllmoc Ne 27/12-6-61/0373/19-223-03 ot
16.12.2019 roma. Cpok ¢ 01.01.2020 r no 31.12.2020
r.;

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

[Tomemenune 1isi TPaKTUYECKUX 3aHATHI

VYuebnas mabopartopust (ayn. 2-519) s mpoBemeHUs
TPYNIOBBIX 3aHATHH W MHAMBUAYAIbHBIX KOHCYJbTa-
LM, TEKYIIEro KOHTPOJIS U NMPOMEXYTOUYHOH aTTecTa-
IIMM, OCHAIIEHHAs CTOJaMU M CTyibsiMH. OcHaleHa
HMOHOMEpaMH | JTA00PAaTOPHBIMH yCTAHOBKAMH.
JleMOHCTpanmoHHOEe MYJIbTUMEINIHHOE 000pYIOBaHUE:
MIPOEKTOP, POYTEP, IKPaH.

IlepenocHsle:

- HOyTOYK;

- KOMIUIEKT 3JIEKTPOHHBIX YU4eOHO-HAIJISAHBIX MaTepH-
anoB (Tpe3eHTaluil) Ha (IICHI-HOCHUTEIIX, obecnedn-
BAIOIINX TEMAaTHYECKHE MIUTIOCTPALIUH.

ITporpammHOe oOecnieueHue:

- Windows 7, License 49013351 YTJITY Russia 2011-
09-06, OPEN 68975925ZZE1309

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

- Kaspersky Endpoint Security mis Ousneca- Cras-
nmaptaeiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIurieH3nonHbIi cepTH(HUKAT:
Ne  nunensun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpok ¢ 01.10.2020 mo 09.10.2022r.

- CnpaBouHo-nipaBoBasi cuctema «Crucrema TAPAHT».
CBOOOAHBIN AOCTY,

- CopaBounas IlpaBoBas Cucrema Koncynsrantllitoc
JloroBop CONMpPOBOXAEHHS PK3EMIUIIPOB cucteM KoH-
cynbtantlliroc Ne  27/12-6-61/0373/19-223-03 ot
16.12.2019 roma. Cpok ¢ 01.01.2020 r mo 31.12.2020
r.;

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

IToMemnieHus A1 caMOCTOSTEIbHOM pa6OTLI

. Tlomemmenne Isi CaMOCTOSITENTLHOW PabOTHI, OCHa-
IICHHOE CTOJIAMH H CTYJIBSIMH; TEPECHOCHBIM MYJBTH-
MEIUHHBIM 000pyHOBaHHEM (HOYTOYK, 3KpaH, MpPOCK-
TOp, poyTep).

Ilpoepammnuoe obecneuenue:

- Windows 7, License 49013351 VYIJITY 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. JInneH3uoHHbIN cepTH(HKAT:
Ne nunensun  1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 mo 09.10.2022r.;
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- CnpaBouHo-nipaBoBas cucrema «Cucrema TAPAHT».
CBOOOIHBIN TOCTYTT;

- Crpasounas [IpaBoBas Cucrema Koncynsrantllmoc
JoroBop comnpoBoxaeHHs 3K3eMIUIIpoB cucteM Kon-
cympTanTllmioc Ne  27/12-6-61/0373/19-223-03 ot
16.12.2019 roma. Cpok ¢ 01.01.2020 r mo 31.12.2020
I.;

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

[Tomemienue nns XpaHeHHs W TOpodUITAKTHYUE-

CKOT0 00CITy)XUBaHUS y4eOHOTro 000py10BaHUs

IlepeHoCHOE  IEMOHCTpAlMOHHOE  00OpYJOBaHUE
(MybTHMEIUITHBIE IPOEKTOPHI, SKPaHbI, HOYTOYKH).
Pacxomuble MaTepralsl IIsi PEMOHTa U 00CITy)KUBaHUS
TEXHHKH.

Mecra 115 XpaHeHUst 000pyIOBaHHS
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