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1. O0mme noJ10KeHNs

JuctunnmnHa «XuMUs» OTHOCUTCS K Ooky Bl yueGHOTrO miaHa, BXOZSIIETO B cocTaB 00pa3oBa-
TenpbHOU mporpammbl Beiciiero obpazoBanus 20.03.02 — IIpupomooOycTpoiicTBO U BOJOMOIB30BAHHE
(mpoduite — MeTHOpaIrs, PeKYJIbTUBALIUSA H OXPaHa 3eMeJIb).

HopmartuBHO-MeToMueckoi 6a30i it pa3paboTku paboueil mporpamMMbl yu4eOHOM AMCHUIUINHBI
«XUMHUSD» ABISIOTCA:

— @enepanbHblil 3akoH «O0 oOpa3oBanuu B Poccuiickoit @enepannuny, yTBepKISHHBIA MPHUKA30M
Muno6puaayku P® Ne 273-03 ot 29.12.2012;

— Ipukas Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep>KIACHUH MOPsAKA OpTaHU3a-
UM U OCYIIECTBJICHUS 00pa30BaTEIbHON AEATENBHOCTH MO 00pa30BaTENIbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHus - MporpaMMamM OakajiaBpuaTa, porpaMMaM CIelalnTeTa, IPorpaMMaM MarucTpaTyphl;

— Ilpuka3 MunucrepcTBa Tpyaa u coruanbHoi 3amutel 30 certadps 2020 r. Ne682n «O06 yTBep-
KJIEHUH Mo eccHoHaNBbHOr0 cTanaapTa «CIeramicT Mo arpoMeTHOPaLIuN»»;

—Ilpukaz MuHHCTEpCTBa TpyJa UM COIUAIBHOM 3amuThl oT 25 nexadps 2014 r. Nell152n «O6
YTBEPKACHUU MPOPECCHOHAIBHOTrO cTaHaapra «CHeruanucT MO 3KCIUTyaTalldd METHOpPAaTHUBHBIX CH-
CTEM»»;

— IIpuka3 MunuctepcTBa Tpyaa u counanbHoi 3ammTsl oT 04 mapta 2014 1. Nel211 «O06 ytBep-
KaeHuu mnpodeccuoHanbHoro crangapra «CHenuanucT Mo HayYHO-HCCIIENOBAaTeNbCKUM M OMBITHO-
KOHCTPYKTOPCKHUM pa3paboTKaM»»;

— @epepanbHblil TOCYJApPCTBEHHBIN 00pa3oBaTenbHbI CTaHIapT Bbiciiero obpaszoBanus (OI'OC
BO) no nanpasnenuto noarorosku 20.03.02 — IIpupoaoodycTpoiicTBO U BOONONIb30BaHKE (YPOBEHb Oa-
KaJaBpuar), yTBEpKICHHBIN pruKa3oM MuHucTepcTBa oOpazoBanus u Hayku PO Ne 685 ot 26.05.2020;

— YueOHbIil m1aH 00pa3oBaTelIbHON ITpOrpaMMbl Beiciiero oopazoBanus HampasiaeHus 20.03.02 —
[Tpupo1000yCTPOICTBO U BOAOMONIB30BaHUE (ITPOPHIIH — MEIHOPALIUS, PEKYJIbTHBALIUS H OXpaHa 3eMellb)
MOATOTOBKH OakajaBpoB M0 04HOM (opme oOyueHus, ono0peHHbIit YuenbiM coBetoM YIJITY (mpoTtokon
Ne 8 o1 27.08.2020);

— Y4eOHBIH m1aH 00pa3oBaTeIbHON MpOTrpaMMBbI BeICIIero oopasoanus HampasieHus 20.03.02 —
[Tprpoa000yCTPONCTBO U BOIOIOIB30BaHUE (TIPOPHIIH — METHOPALIUS, PEKYIbTHBALMS U OXPaHa 3eMellb)
MIOITOTOBKM OakajlaBpoB MO 3a04HOU Gopme oOyueHus, 0100peHHbI YuensiM coBetoM YIJITY (mporo-
kost Ne 8 ot 27.08.2020).

Oobyuenue mo obpazoBarensHoi nporpamme 20.03.02 — [IpupomooOycTpoiicTBO U BOAOMOIB30BA-
Hue (Mpoduiib — MeTHOpaIns, PEKYIbTHBALINSA M OXPaHa 3eMeJIb) OCYIIECTBIISIETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX PpPe3yJbTATOB OO0Y4YeHHUs] MO JUCHMILINHE, COOTHECEHHBIX ¢
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbLHOMH NPOrpaMMbl

[TnanupyemMbIMH pe3yibTaTaMd OOy4YeHHs MO JUCHMILIMHE SIBJISIOTCSA 3HAHUS, YMEHUs, BIIaJICHUS
W/WIN ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHIMM U obecrie-
YHUBAOLIUE JOCTH)KEHHUE MIJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHUS 00pa30BaTEIbHON MPOTrPaMMBbI B LIEJIOM.

Heap nucuMnaMHbI NoayyeHHe 0a30BbIX 3HAHUI MO OOLIMM 3aKOHAM XUMHH, 3aKOHOMEPHOCTSIM
MPOTEKaHUs XUMHUYECKUX MPOIECCOB, CTPOCHUIO, PEAKIIMOHHON CIIOCOOHOCTH HEOPraHMYECKUX BEIIEeCTB
Y UX BO3MO’KHOT'O aHAJIM3a U UCIOJIb30BAHHUS.

3anauu TUCUUIUIMHBL

— J1aTh MPEJICTaBICHUE O CTPOEHUH BEIIECTB, UX CBOIMCTBaX M BO3MOKHBIX B3aUMOACHCTBUAX, KaK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJI0’KUTh OCHOBBI MOHMMAHUS OCHOBHBIX 3aKOHOB XMMHH, UX HPOSBICHHUS B MPUPOJIE C TOUKU
3peHusl BAXKHOCTHU OIIEHKH JIECHBIX PECYpcoB (IIPUPOCT U MOTEPsI OMOMAcChl, COMYTCTBYIOLUX KOMITOHEH-
TOB), 4TOOBI HE HAPYIIUTH KOJOTMUECKOE PABHOBECHE;

— MOKa3aTh BO3MOYKHOCTh TPOTHO3UPOBAHUS U YIIPABICHUS MPOTEKAaHUEM XUMHUYECKUX PEaKIIHii;

— YJeTuTh BHUMAHHUE PEIICHUIO THUIOBBIX 3aj]a4, IPUMEHUMBIX K MPO(ECcCHOHATBHON esTeIbHO-
CTH;

— pa3BUTh HaBBIKM pabOThl ¢ XMMHMYECKUMH BELIECTBAMH, XUMHUECKOW MOCYHO0H, mpubopamu U
o0opyIoBaHUEM;



— €cO371aTh HAYYHO-TIPAKTHUYECKYIO OCHOBY JUIS U3y4YEHHs TUCHMIUIMH MpOoQecCHOHaIbHON Harpas-
JICHHOCTH.

IIpouecc n3yvyeHus JUCHUNJIMHBI HANIPAaBJIeH Ha (JOPMUPOBaHUE Cieayloleil oduenpodeccu-
OHAJILHOM KOMIIETCHIIMH

OIIK-2 CrnocobeH MpUHUMATH Y4acTHE B HAYYHO-HCCIIECIOBATENLCKON ACSITETLHOCTH HA OCHOBE
HCIIOJIb30BaHUsI €CTECTBEHHOHAYYHBIX M TEXHHUECKHX HAYK, ydeTa TPeOOBaHUM SKOJIOTHUYECKOU U TIPOH 3-
BOJICTBEHHOI 0€30I1aCHOCTH.

B pe3yabTare u3ydyeHusi AMCUUNJIMHBI 00YYAKO LM CS 0JI5KEH:

3HATD:

— OCHOBHBIEC 3aKOHBI XMMHH, BEIOOP YCIOBUN M BO3MOXXHOCTH YITPABJICHUS HAMPABICHUEM MPOTE-
KaHUsl XUMUYECKUX PEaKIUi, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPraHWYECKUX BEIIECTB, METO-
bl UX TIOJIYYCHHS, (PU3NYCCKUEC M XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX HEOPTaHMYECKUX Be-
IIECTB, @ TAKKE METO/IbI aHAIM3a U KOHTPOJIS;

yMeTh:

— HpI/IMeHﬂTI) OCHOBHBIC 3aKOHBI 1 SaKOHOMepHOCTI/I HpOTeKaHI/DI XUMHNYCCKUX HpOIICCCOB IJIA 1J1a-
HUPOBAHUS U MTPOBEACHUSA TEOPETHUECCKOTO U MPAKTHYCCKOTO MCCIICIOBAHMUs, a TakKe 00pabaThiBaTh 10-
Jy4YEHHBIE PE3YJIbTATHI,

BJIAJIETh:

— HaBBIKAMHA HpOBeI[eHI/IH XUMHUYCCKOT' O BKCHCpI/IMCHTa, B3BCIINMBAHUA, HpI/IFOTOBJICHI/IFI paCTBOpOB
U3 BEIIECTB Pa3IMYHOIO arperaTHOro COCTOSIHUSA, aHallM3a MOJIyYeHHBIX BELIECTB U PACTBOPOB, OIpe/e-
JICHUA N 1/13MepeH1/m paBJII/I‘-IHI)IX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB BCIICCTB,

— HaBBIKAMH Y4aCTHUsl B HAYYHO-UCCIIEI0BATEIbCKON eI TEIbHOCTH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
Jlannasi yqyeOHasi AMCHUIUIMHA OTHOCUTCS K JUCHUIUIMHAM 00s3aTenbHoN yactu bioka 1, uto o3Ha-
yaeT (opMupoBaHue B nporecce oOyueHust y OakanaBpa OCHOBHBIX 3HAHHUN UM KOMIETEHIMH B paMKax
BBIOPAHHOTO HANPABJICHUS TIOJTOTOBKH.
OcBoeHMe TaHHOW TUCHMIUIMHBI SBJISIETCS HEOOXOAWMOW OCHOBOM AJIS MOCTETYIOLEr0 U3y4eHHs
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.
ITepeueHp obOecneynBarOIMX, COMYTCTBYIOLUIMX U 00€CIeUNBAEMbIX TUCIUIUIMH

Ob6ecneunBatomue | ComyTCTBYIOIINE ObecneunBaeMbIe
MaremMaTuka buonorus
duzuka TexHudeckas MEXaHHKa
OkoJorus BBeneHune B 3k0J10rHyecKyro 0€301MacHOCTh

DNEKTPOTEXHHKA, ITEKTPOHUKA U aBTOMATHKa
OCHOBBI HAYYHO-UCCIICIOBATEIILCKON TSI TEILHOCTH
ITpousBoicTBeHHast 6€30MACHOCTh
[Ipon3BoicTBEHHAS TIPAKTHKA (HAYYHO-
uccienoBaTenbckas pabora)

[ToaroroBka K cave v caada ToCyJapCTBEHHOTO dK3a-
M€eHa

[ToaroroBka K mporeaype 3aiuiiThl U 3aIUTa BBITYCK-
HOM KBaTM(PHUKAIIMOHHOIN pabOThI

VKa3zaHHbIE CBSI3U AMCLUUILUIMHBI JAOT OOY4YarOLIEMyCsl CUCTEMHOE IPEACTaBIEHUE O KOMILIEKCE
u3ydaeMbIX AUcUUIUIMH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblil TEOPETHUECKHMA
YpOBEHb U MPAKTUYECKYIO HAMPaBIECHHOCTh B CUCTEME 00y4YeHUsI U Oyylel 1eITeIbHOCTH BhITYCKHUKA.

4. O0beM IUCHUILIMHBI B 32a4€THBIX €IMHHUIAX C YKA3aHHEM KOJUYeCTBA aKaJeMHYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYK padoTy o0ydammmxcs ¢ npemnojaBarejeM (10 BHIAM
YUeOHBbIX 3aHATHII) U HA CAMOCTOAITEJIbHYI0 PpadoTy 00y4aroImMXxcst



OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akageMnueckux 4yacoB
By yueOHol paboThl
ouHas popma 3ao4yHas hopma

KonTakTHasi paboTa ¢ npenoaaBarejgeM™: 52,35 10,35
nekryu (J1) 18 2
npaktuueckue 3ansatus (113) - -
nabopartopubie paboTsl (JIP) 34 8
WHBIE BUIbI KOHTAKTHON pabOoThI 0,35 0,35
CamocTrosiTejibHAs patoTa 00y4aKIIUXCH: 91,65 133,65
M3y4eHUEe TEOPETUUYECKOT0 Kypca 22 45
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 34 80
KypcoBas paboTa (KypcOBOH ITPOEKT) - -
MOITOTOBKA K MMPOMEKYTOYHON aTTeCTalluN 35,65 8,65
Buj npomexyTO4YHOI aTTecTAlNuU: IK3aMeH IK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHast paboTa 0Oyd4aroIuxcs ¢ MperojgaBaTeleM, B TOM YHCIE ¢ IPUMEHEHHEM AUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTUi{, BKIIFOYACT 3aHATHS JICKIMOHHOTO THIA, ¥ (HJIN) 3aHATHSA CEMUHApCKOTO THIIA, IJAOOpAaTOPHBIC 3aHATHA, W (WIIH)
IPYIIIOBBIC KOHCYJBTALMH, U (W) MHANBHAYaJIbHYIO paboTy o0ydaromierocs ¢ IpernogaBaTeieM, a TakKe aTTeCTallnOHHbIe
UCIIBITAaHMS TPOMEXKYTOUHOH aTTectanuy. KoHTakTHas paboTa MOXKET BKIIIOYATh MHBIE BHIBI yYEOHOH AEATEIBHOCTH, IPEY-
CMaTpHBAaIOLI¥e IPYNIOBYI0 U HHAMBUIYaJIbHYIO0 paboTy 00y4alomuxcs ¢ npernojaasareneM. Yacsl KOHTaKTHOW pabOThI orpe-
nensitorcest [lonoxkenueM 00 opraHM3aly ¥ NPOBEJCHUM KOHTaKTHOW paboThI P peanu3aliuu 00pa3oBaTesIbHbIX IPOrpaMM
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roza.

5. Conep:xaHue JUCHUIJIMHBI, CTPYKTYPHPOBaHHOE 0 TeMaM (pa3aejiaM) ¢ YyKa3aHHeM OTBe-
JAE€HHOI'0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX YaCOB
5.1. TpynoemMkocTh pa3aejioB JUCHHIIMHBI
o4yHasi popMa 00yyeHus

Bcero
Ne HaumenoBanwue pa3nena . | CamocTosiTenbHAS
JI I13 JIP | KOHTaKTHOMU
/i JUCITUTUTUHBI pabota
paboThI
1 | BBeaenne B Kypc
BBenenre, OCHOBHBIC TTOHATHS U
1.1 FICHHE, 1| - - 1 2
OTIpeICIICHUS
1.2 | ®dyHnaMeHTaIbHbBIC 3aKOHBI XHMHH 1 - 4 5 4
OcHOBHBIE KJIaCCHl HEOPTaHUYECKUX
1.3 | coennuennii. XUMHS DJIEMEHTOB. 2 - 4 6 14
CBoiicTBa BaXKHEHUIIINX COCAUHCHHMI.
2 | CTpoeHue BelecTBa
CtpoeHue aToMa U IepUoANYECcKas
CHCTEMA XUMHUYECKUX DJIEMEHTOB
2 - 4 6 6
JI.N.MenpeneeBa. IloHsaTHE 0 XMMH-
YEeCKOM CBS3M.
3 BBejeHue B TEOPHI0 XMMHYECKHX NMPOIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOIECCOB 2 - - 2 2
CKOpOCTh XUMHUECKUX PEaKIuii U
3.2 P Deakh 2 | - | 4 6 4
XUMHUYECKOE PABHOBECHE
3.3 | PacTBOphI 4 - 12 16 16
4 | DJaeKTpoXuMHYECKHe MPOLecChl
OKHUCIUTETBHO-BOCCTAHOBUTEILHBIE
41 2 - 4 6 4
peaxiuu
49 I"anpBaHUYECKHE DIIEMEHTHI. DJIeK- 5 5 4 4
"~ | Tponu3 pacTBOpPOB M pactuiaBoB. Kop-




Bcero

Ne HaumeHoBaHue pasaeina . | CamocTosgTenpHas
PaS3 JI 113 JIP | KOHTaKTHOM
/11 IIUCIAILINHBL pabora
paboThI
pO3us MeTa/I0B. BOMPOCH! SKOJIOTHH.
Hroro no paznenam: 18 - 34 52 56
[TpomexxyTouHas arrectarus X X X 0,35 35,65
Bcero 144

3ao04Hasi Gpopma 00y4eHus

Bcero
No HaunmenoBanue pasnuena . | CaMmocTosiTeapHAas
J | II3 | JIP KOHTaKTHOH
/I JUCITUTUTAHBI pabora
paboThI
1 | BBeaenue B Kypc
11 BBenenue, 0CHOBHBIE HOHATHS U 3
| onpeneneHus
1.2 | ®dyHnameHTaIbHBIC 3aKOHBI XuMun | 1 - 1 14
OCHOBHBIE KJIacChl HEOpraHuYe-
13 CKUX coeuHeHn. XUMUS dIICMEH- 4 4 24
) TOoB. CBOMCTBA BaXKHEHUIIINX COEIU-
HEHUH.

2 | CTpoeHue BeniecTBa
CrtpoeHue aToMa U IepuoinyecKas
CHUCTEMA XUMHUUYECKHUX DJIEMEHTOB

10
J.M.Menneneena. [lonsatue o xu-
MHUYECKOU CBS3H.
3 BBeieHHe B TEOPHIO XMMHYECKHX MPOIECCOB
DHepreTuka XMMHYECKHUX MPOIleC-

3.1 - - - 6
COB

39 CKOpOCTh XUMHYECKHX PEAKIUN i i i 14
XMMHUYECKOE paBHOBECHE

3.3 | PacTBopHbI 1 4 5 32

4 | DJaekTpoXuMHYeCKHe MPOoLecChl

41 OxucauTenpHo- i i i 12

BOCCTAHOBUTCIILHBIC PCAKIIUN
I"'anpBaHMYECKHE DJIEMEHTEL. DJICK-
TPOJIN3 PaCTBOPOB U PACILIIABOB.

4.2 - - - 10
Kopposus merannos. Borpockl
DKOJIOTHH.
Hroro no paznenam: 2 - 8 10 125
ITpoMexxyTodHas aTTeCTaIHs X X X 0,35 8,65
Bcero 144

5.2. Conep:xanue 3aHATHIH JIEKIIMOHHOT0 THIIA

Pasznen 1. BBenenue B Kypc

1.1 Bseoenue, ocroguvie nowsimus u onpeoeieHus

[Ipeamer u 3amaun XUMHH, €€ MPAKTUIECKOE 3HAYCHUE. XUMUS U MPOOJIEMbl COBPEMEHHON HAYKU U
obmectBa. Ponp Xumum B pa3BUTUM JECOXMMHUYECKOro Komriekca Poccuiickoit ®Deneparui.
Opranu3zanys caMoCTOSTeNbHOM paboThI 10 Kypcy 00IIei XUMUU.

1.2 @ynoamenmanvhvie 3aKOHbL XUMUU

3akoH coxpaHeHHs Macchl W SHeprud. [lepwoguuHocTh. 3akoH coxpaHeHus: 3apsiga. OCHOBHBIE
CTEXMOMETPUYECKHE 3aKOHbI XUMUH.



1.3 OcnosHuie knaccol HeopeaHuueckux coeOuHeHull

Oxcuapl, TUIAPOKCHIIBI (KUCIOTHI M OCHOBaHUs), conmu. KomruiekcHble coenuHenusi. OnpeneneHue,
HOMEHKJIATYpa.

CBoiicTBa BaKHEHIIMX COEAMHEHWA 3JeMeHToB. HaxoxmeHue snmemMeHTOB B mpupoje. CrocoOsl
noyueHust. CBOWCTBA U IPUMEHEHHUE.

Pa3znes 2. CtpoeHue BemecTBa

2.1 Cmpoenue amoma u nepuoouueckas cucmema xumuieckux snemenmos /[.M.Menoeneesa

OcHoBHbIE TOHATHSL O cTpoeHHW aroma. lloHsTue o kBaHTax. OCHOBHBIE TMOJIOKEHHS KBAaHTOBOW
MEXaHHUKH. DJEKTPOHHOE 00JaKo, OpOWTamb, KBAaHTOBBIE 4YHcia. [lOpSIOK 3aroHEHUS AIEKTPOHHBIX
YpOBHEH aTOMOB: 3aKOH HaUMEHbIIIeH Hepruy, npaBwio XyHna, npunuun [laynu, npasuno KieukoBckoro,
3aKOH AJIEKTPOHHOM CHUMMETpuH, 3aKkoH Mo3mu. [IpaBuiia mocTpoeHHs YETHBIX M HEUETHBIX PSIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anemenTs. [lepromryuecKie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHsl HOHU3AIIUH,
CPOJICTBO K BJIEKTPOHY, JEKTPOOTPULIATEIbHOCTh, ATOMHBIE M HOHHBIE PAJUYChl, CTENICHb OKUCIICHHSL.

2.2 Xumuueckas ce:13b U cmpoenue npocmsix MOJIeKYJl

XuMuueckasi CBsi3b: BHJBI, METOABI onucaHus. OCHOBHBIE XapPAaKTEPUCTUKU XUMHUUYECKOW CBSI3H:
JUIMHA, HAIlPaBJICHHOCTb, MPOYHOCTh. KoBaneHTHast CBsA3b. MeTo/ BaJCHTHBIX CBS3€H: HACHIIIIAEMOCTh U
HaIPaBJIICHHOCTh CBSI3HM, KPAaTHOCTh CBSI3U, MOJSIpU3yeMocTh. [ mOpumam3anusi. MoHHAs CBsI3b: SHEPTHUSA
WOHHOM CBsI3M, MOJSPU3aLUsl HMOHOB, MOJSIPHOCTh U MOJSAPU3YEMOCTh CBs3UM. (CTpoeHHe BEUIECTB B
KOHJICHCUPOBAaHHOM COCTOSTHUH.

Pa3znen 3. BBegeHue B TEOpPUIO0 XUMHYECKHUX MPOIECCOB

3.1 Duepeemuxa xumuueckux npoyeccos

BuyTpennss sHeprus u sHTanbnus. TeroBble 3@exTsl pa3nuyHbX mnpoieccoB. 3akoH ['ecca u
CIIEACTBUS W3 Hero BhITeKatomue. CraHpapTHas Temiora oOpaszoBaHud. [loHsTHE 00 SHTpONMMU.
W3meHeHue SHTpONNH B pa3nuyHbIX nporeccax. [lonarue 06 suepruu ['n66ca u e€ n3MeHeHnU KaK Mephbl
PEaKIMOHHON CITIOCOOHOCTH.

3.2 Ckopocmb XuMuueckux peakyuil U XuMuieckoe pagHosecue

CKOpOCTh PeakiMi B TOMOTE€HHBIX U T€TEPOTCHHBIX cucTeMax. DaKkTophl, BIUSIOIMINE HA CKOPOCTh
peakiuu. [loHaTne 00 akTUBUPOBaHHOM KoMiuiekce. HeoOpatumbie u oOpaTHMbIE MPOIECCHI.
Xumunueckoe papHoBecue. Koncranta pasHosecus. [Ipunumn Jle-Ilarense.

3.3 Pacmeopwi

O6mme moHsATHA O pactBopax. [pyrue nucnepcHbie cuctembl. OCOOGHHOCTH BOJABI Kak
pactBoputensa. O6pazoBaHue pacTBOpoB. PacTBopuMOCTh BemiecTB. TepMOXMMHUYECKHE MPOILECCHI MPU
pactBopeHrH. CocoObl BhIpaK€HUsI KOHIEHTPALUH.

Pa30aBneHHble pacTBOpPHI HEDNEKTPOIUTOB. MpeanbHble pacTBOpbl. KomnmuraTuBHBIE CBOWCTBA
pacTtBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PACTBOPOB BJEKTPOJUTOB. MoOHHOe mnpousBeaeHHe BOAbl. BoaopoaHslii
nokazarenb pH. CunibHble U ciaOble 37eKTpoJuThl. AKTUBHOCTh. KoOHCTaHTa aucconuanuu. 3aKOH
pa36asnenust OctBasnbaa. FloHHbBIE peakInu.

VYcnoBusi cmenieHusi paBHoBecusa. [IpousBeneHue pacTBopuMocTU. KomudecTBEHHOE OINMHMCAHHE
paBHOBECHUI B pacTBOpax 3JEKTPONMTOB. l[IpuMeHeHue 3akoHa AEHCTBYIOHNIMX MAacC K JJIEKTPOIUTaM.
I'maponus coneit. CteneHs M KOHCTaHTa TUAPOIn3a. Jucconuanns KOMIUIEKCHBIX COEIMHCHUM.

Krnaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3UKO-XUMUYECKHMX METOJOB aHanu3a. AHa-
JUTUYECKHUE PEAKIINH Ha UOHBI.

Pa3neu 4. DiekTpoxuMu4yecKkne npouecchbl

4.1 OxucaumenbHO-80CCMAHOBUMENbHbBLE NPOYECCbL

Baxneiiiine BOCCTAaHOBUTENM M OKHUCIUTENU. METOAbl COCTABIICHUS] YPABHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakinid. BinsiHMe cpepl Ha XapakTep NPOTEKAHUS PEaKIUN.

DOKBUBAJICHT OKUCIHUTENS B BoccTaHoBUTEN. Kiaccudukaius OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

lanbBaHWYeCKUN 3JEMEHT. ONEKTPOAHbIE MOTeHUUaNbl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC
noTeHIuansl. Hanpasienne mpoTekaHust OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiiuii. Xumus S, p, d, f-
METaJUIOB.



4.2 dnexkmponus

DNEeKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN mporecc. KatonHble 1 aHOAHBIE MTPOLECCHI.
3aKOHBI 3JIEKTPOJIN3a. DIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMU AHOJAMH.

4.3 Koppo3usa memannos

OcCHOBHBIE BUJIbI KOPPO3UU. DIEKTPOXUMHUYECKas KOPPO3Usl. 3alllMTa METalIOB OT KOppo3uu. Bo-
MIPOCHI SKOJIOTHH.

5.3. Tembl u GopMBbI 3aHATHI CEMMHAPCKOI0 THIIA
Y4eOHBIM MJIAHOM 110 TUCIHILIMHE TPEIYCMOTPEHBI Ja00paTOPHbIEC 3aHATHSI.

Ne HaunmenoBanue pasgena ®opwma nposeneHus | TpyAaoEMKOCTb, yac
B JTUCIUIUIAHBI (MOTYJIS) 3aHATHS OYHOE | 3a04YHOE
Paznen 1. Beenenue B kypc «O011ast u Heopra-
1 | HHUECKas XUMHA (tema 1.1.-1.2. ®yngamen- nabopaTopHas 4
TaJbHBIC TIOHATHUS U 3aKOHBI XMMHH. 3aKOH JK- pabora
BHBAJICHTOB. )
Paznen 1. BBenenue B kype «O01mast u Heopra-
o | HHUECKas XMMH (tema: 1.3. OcHOBHBIE KJ1ac- nabopatopHas 4 4
Cbl HEOPraHUUYECKUX COECAUHEHUIN. XUMus 3Je- pabora
MeHTOB. CBOWCTBA BAKHEHIIMX COCTHHEHHUIA.)
Paznen 2. Ctpoenue BemecTsa
(rema: 2.1. CtpoeHue aToMa M MEpPHOIUYECKAs
nabopaTopHas
3 | cucrema XUMHYECKHUX 9JIEMEHTOB 4 -
paborta
J.M.MenneneeBa. tema: 2.2. I[lonsatue o Xumu-
YECKOM CBS3H.)
Pasnen 3. BBeneHue B TEOPHIO XHUMHUYECKUX
IIPOLIECCOB
4 (rema: 3.1. DHepreTuka XMMHYECKHX MpOIEC- nabopatopHas 4
coB. TeMa: 3.2. CKOpOCTh XUMHUYECKUX PEaKIUit paborta
U XUMHUYeckoe paBHoBecue. Kartanutuyeckue
peaKIuu.)
Paznen 3. BBeneHue B TEOpUI0 XMMHUYECKHX
MIPOLIECCOB
nabopatopHas
5 | (rema: 3.3. PactBopsl. [Ipuroroienue pactBo- aGoTa 4 4
POB 3a/laHHOM KOHILEHTpPALlMU U3 BEILECTB pas- p
JMYHOTO arperaTHOro0 COCTOSIHHUSL. )
Pasnen 3. BBeneHue B TEOpUI0 XUMHUYECKHX
g | mpoueccos nabopaTopHas 4
(rema: 3.3. PactBopsl. CumbHBIE U Ci1a0bIe AJIEK- paborta
TponuThl. loHHBIE paBHOBECHS. )
Pasnen 3. BBeneHue B TEOpUI0 XUMHYECKHX
nabopatopHas
7 | mporieccoB 4 -
pabota
(rema: 3.3. PactBopsl. 'maposns.)
Paznen 4. DnexTpoxuMHuuecKre Mpouecchl
nabopaTopHas
8 | (tema: 4.1. OkUCTUTENHEHO-BOCCTAHOBUTEIHHBIC aGoTa 4 -
peakIui.) p
Pa3znen 4. DneKTpOXMMHUECKHE IPOLIECCHI
9 (tema: 4.2. l'anmpBaHHYECKUE DJIEMEHTHI. DJIEeK- nmabopaTopHas 5
TPOJIN3 PacTBOPOB U paciiiaBoB. Kopposus me- pabota
TaJuIoB. Bompock! 3kosiorui.)
Hroro: 34 8




5.4. leTajau3anusi CaMOCTOATEJbHONH padoThI

. TpynoemMkocTsb,
No Haumenoanue paznena Bun camocrositensHOiM qac
- JUCUHUTLITAHBI (MOTYJIs) paboThI
O4YHasl | 3a04yHas
Paznen 1. BBenenue B kypc «O0mas u Heopranu- | IloaroroBka k onpocy
1 | Ueckas xumus» (tema 1.1.-1.2. ®ynnameHTanb- 10 TeMe J1abopaToOpHOit 6 17
HBIE MTOHATHS U 3aKOHBI XUMUU. 3aKOH SKBUBA- paboThI U 3alIUTE OT-
JICHTOB.) YETHBIX MAaTEPUAJIOB.
Paznen 1. Beenenue B kypc «O6mas u Heopranu- | Iloaroroska k omnpocy
o | UecKas XuUMHs» (rema: 1.3. OcHOBHBIE KJTaCCHI HE- | IO TeMe J1abopaTOpPHOI 14 o4
OpPraHUYECKUX COCIUHEHUM. XUMUS HIEMEHTOB. paboThI U 3alIUTE OT-
CBOICTBa BXKHEUIIIMX COCTMHCHHIA. ) YETHBIX MAaTEPUAJIOB.
Paznen 2. CtpoeHue BemecTBa
[ToaroroBka k onpocy
(trema: 2.1. CTpoeHue aroma U NepuoIudYecKas .
10 TeMe J1a0opaToOpHOit
3 | cuctemMa XMMHUYECKHX AIIEMEHTOB 6 10
paboThI U 3alTUTE OT-
JA.N.Menneneesa. tema: 2.2. [lonsarue o xummde-
. YETHBIX MAaTEPHAJIOB.
CKOM CBSI3H.)
Paznen 3. BBenenue B TEOPUI0 XUMUYECKUX TIPO-
I[ECCOB [ToaroroBka k onpocy
4 (Tema: 3.1. DHepreTvka XUMHYECKHX MPOIECCOB. 0 TeMe JIabopaTOpPHOM 6 20
tema: 3.2. CKOpOCTh XUMUUYECKUX PEAKIUN U XH- paboTHI M 3aITUTE OT-
MUYecKoe paBHOBecue. Karanutuueckue peak- YETHBIX MAaTEPHAJIOB.
1IMH. )
Paznen 3. BBenenue B TEOPUI0 XUMHUYECKUX TIPO-
HeccoB [TonroroBka k onpocy
0 TeMe J1abopaTOPHO
5 | (rema: 3.3. PactBopsl. [IpuroroBiienue pacTBOpOB patop 6 12
. paboTHI U 3aLTUTE OT-
3aJJaHHOM KOHIIEHTPALMU U3 BEIIECTB Pa3IN4YHOTO
YETHBIX MaTEePHAIIOB.
arperaTHoro COCTOSIHMSL.)
Paznen 3. BBeneHnue B TEOPHI0 XUMHUYECKUX TIPO- [TonroroBka k onpocy
6 | Lieccos 0 TeMe J1abopaTOPHO 5 10
(rema: 3.3. PactBopbl. CUiibHBIE U CITA0BIE DJIEK- paboTHI U 3aITUTE OT-
TponuThl. MloHHBIE paBHOBECHS. ) YETHBIX MAaTEPHAJIOB.
[TonroroBka k onpocy
Pa3znen 3. BBenenue B TeOpHUI0 XMMUYECKUX MPO- .
0 TeMe J1abopaTOPHO
7 | meccos 5 10
paboTHI U 3aITUTE OT-
(tema: 3.3. PactBopsl. ['uapomus.)
YETHBIX MaTEePHAIIOB.
[ToaroroBka Kk onpoc
Paznen 4. DneKTpOXUMHUYECKUE MPOLIECCHI 1 P yv
0 TeMe J1abopaTOPHOM
8 | (rema: 4.1. OKHCIUTETHLHO-BOCCTAHOBUTEIHHBIE 4 12
paboTHI M 3aITUTE OT-
peaKIuu. )
YETHBIX MAaTEPHAJIOB.
Paznen 4. DnekTpoXuMHUECKHE MPOLIECCHI [TonroroBka k onpocy
9 (tema: 4.2. I'anpBaHUYECKUE SJIEMEHTBI. DJIEKTPO- | IO TeMe J1abopaTOpHOM 4 10
JIU3 pacTBOPOB M paciiaBoB. Kopposust MeTaiuioB. | pabOTHI M 3alTUTE OT-
Bonpock! 3kooruu.) YETHBIX MAaTEPHAJIOB.
N3yueHne neKMOHHO-
ro Marepuasia, JuTepa-
10 | [ToaroToBKa K MPOMEKYTOYHOM aTTECTAIHH TYPHBIX UCTOYHHUKOB B | 35,65 8,65
COOTBETCTBUU C TEMa-
THUKOU
Hroro: 91,65 | 133,65

10




6. IlepevyeHb y4eOHO-METOANYECKOT0 O0ecieYeHHU s M0 JUCUMILINHE

OcHoOBHasi M JONOJTHUTEIbHAS JUTEPaTypa
Ne ABTOp, HANMEHOBAHUE Ton [Tpumeuanue
/1 W3aHUs
OcHoBHAasi yueOHasl JuTeparypa
1 | AxwmeroB, H.C. O0mas n HeopraHudeckasi XMMuUs: Y9eOHUK IS
By30B / H.C. AxmeToB. — 12-¢ usn., crep. — Cankr-IlerepOypr: [ToMHOTEKCTOBBIIM
Jlanb, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — Tekcr: 2021 JOCTYII TIPU BXO-
ANEKTPOHHBINA // JlaHb: 37MeKTPOHHO-OMOIMOTEYHAsT cUcTeMa. — JI€ T10 JIOTHHY U
URL.: https://e.lanbook.com/book/153910 naposo*
Pexum Joctyna: st aBTOpU3. MOJIB30BATENCH.
2 | Mudraxosa, H.III. O0mast 1 HeopraHuyeckass XUMHUs: ydeOHOE
nocobue / H.III. Mudraxosa, T.I1. ITerposa; mox pea. A.M. Kys-
HeroBa, MuHUCTEpCTBO oOpa3oBanus u Hayku Poccum, Kazan- [TomHOTEKCTOBBIN
CKUI HAIIMOHAJIBHBIN UCCIIEI0BATEIbCKUN TEXHOJOTHYECKUI YHU- 2017 JOCTYII MPU BXO-
BepcureT. — Kazanp: KHUTY, 2017. — 408 c.: Tabi., cxem., Wi — JIe TI0 JIOTUHY U
Pexum JIOCTYyTIA: 1o MHOIIHCKE. — URL: napoJo*
http://biblioclub.ru/index.php?page=book&id=560885 bubnuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3IEKTPOHHBIMN.
3 | [TaBnos, H.H. O6mas u nHeoprannveckas xumusi: yaeoOnuk / H.H.
[TaBnoB. — 3-e u3A., uctp., non. — Cankr-IlerepOypr: Jlans, 2011. IToaHOTEKCTOBBIM
— 496 c. — ISBN 978-5-8114-1196-2. — Tekcrt: 3JeKTpOHHBIH // TOCTYI TP BXO-
o .| 2011
DOneKkTpoHHO-OubnuoTeunas cucrema «Jlamp»: [caiit]. — URL: JI€ 110 JIOTHHY U
https://e.lanbook.com/book/4034 Pexum mocTyma: JUis aBTOPHU3. naposo*
I10JIb30BaTENEN.
4 | OOmast ¥ HeOpraHu4veckass XUMHs. DJIEMEHThl TEOPUH, CIPABOU-
HbI€ JaHHBIC, 3aJaHHsS OIS caMoOCTOsTeNbHOM paboTrel [Tekcr]:
yue0. mocoOue JjIsi CTyIEHTOB BY30B JiecoTexH. nmpoduis / b. I1.
Cepena [u np.]; mox pen.: b. I1. Cepensl, JI. C. Monounukona; | 2012 46
VYpan. roc. necoTexH. yH-T. - 2-€ u3[., epepad. u jpom. - Exare-
punOypr: YI'JITVY, 2012. - 406 c.: un. - bubnuorp.: c. 399. -ISBN
9-785-94984-434-2
JlonostHUTEILHASI y4eOHAasI TUTEpaTypa
5 | Anapaes, A.W. OOmas u HeopraHuyeckast XuMusi: yueOHOe T0Co-
oue / A.W. Anapues, JI.B. llleBuunpina; MunucrepcTBo o0pa3zo-
BaHNA U HAYKH POCCI/II/ICKOI/{ ®enepannn, HoBocubupckuii rocy- ToHOTeKCTORb
JAPCTBEHHBI TEXHWYECKWW yHUBEpcUTeT. — HoBocmOupck:
HI'TY, 2015. — Y. 2. Xumus snemeHToB. — 90 c.: Tabm. — Pexxum | 2015 JAOCTYIL TIPH BXO-
i i JIE TI0 JIOTHHY H
JIOCTyma: no MOJIITHUCKE. - URL: %
http://biblioclub.ru/index.php?page=hook&id=438292 Hapoo
bubmuorp. B xH. — ISBN 978-57782-2738-5. — Tekct: ameKkTpoH-
HBIH.
6 | KimokBuna, E. 0. OcHOBBI 00mIeil U HEOPraHUYECKOH XHMHU:
yueonoe nocobue / E. FO. Kimroksuna, C. I'. be3psaun. — 2-e uz. oIHOTEKCTORLL
— OpenoOypr: Openbyprckuii 'AY, 2011. — 508 ¢. — ISBN
978-5-88838-697-2. — Tekcrt: snextponHslii // Jlanb: anektpon- | 2011 JIOCTYIL TIpH BX0-
i JIE TI0 JIOTHHY H
HO-OMOIMOTEeUHAS cUcCTeEMa. — URL: x
https://e.lanbook.com/book/134502 11apouio
Pexxum Jtoctyna: it aBTOPHU3. TOJB30BaTEICH.
7 | Vraii, S.A. OOmast u HeopraHWYecKas XUMHUS. yYeOHUK TS CTy-
neHToB By30B / A. A. Yrai. - U3n. 4-e, ctep. - Mocksa: Bricmias 2004 46

mikona, 2004. - 527 c.: un. - bubnuorp.: c. 519. - [Ipenm. ykas.: c.

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

520. - ISBN 5-06-003751-7

KopoBun, H.B. O6mias xumus [TekcT]: yueOHUK ISl CTYJCHTOB
BY30B, 00yUYaIOIIUXCS [10 TEXH. HAPABJICHUSM H CIEIIHAILHOCTSIM
/ H. B. KopoBun. - U3n. 6-e, ucnp. - Mocksa: Bricmias mkorna,
2005. - 557 c.: un. - bubmumorp.: ¢. 546. — ISBN 5-06-004403-3

2005

78

I'munka, H.JI. O6mas xumus [Tekcr]: yaeOHUK it GaKaIaBpoOB:
yueb. mocoOue Aisl CTYJEHTOB HEXHM. CIEHUaIbHOCTEH BY30B /
H.JIL. I'munaka; nox pexn.: B. A. Tlonkoa, A. B. baOkoBa. - 18-¢
u3J., mepepad. u gom. - Mocksa: IOpaiit, 2012. - 898 c.: wi. - (ba-
kanaBp). - [Ipenm. yka3.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'munka, H.JL. 3agauu u ynpakHeHust o o0meit xumuu: y4e0. mo-
cobue ns CTYACHTOB HEXHMM. cremnuaibHocTteld By3oB / H.JIL
I'mubka; mox pex. B.A. Pabunouya, X.M. PyOunoii. - usa. crep. -
Mocksa: UHTEI'PAJI-ITPECC, 2006. - 240 c. — ISBN 5-89602-
015-5

2006

84

11

Bonbxun, B.B. O0mas xumusi: yuebHoe mocobue: B 3 KHHUrax /
B.B. Boabxun. — Ilepmb: I[THUITY, [6. r.]. — Kawura 1: OcHos-
Hoit kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — Tekcr:
AICKTPOHHBIN // JlaHb: AMEKTPOHHO-OMOIMOTEYHAs] CHUCTEMA. —
URL.: https://e.lanbook.com/book/160944

Pexxum jocTyna: s aBTOpU3. MOJIb30BATEICH.

2006

IIoMHOTEKCTOBBIM
JOCTYII TIPU BXOJIE
TI0 JIOTHHY U
napoio™*

12

Bonbxun, B.B. O0mas xumusi: yuebHoe nocodue: B 3 kuurax / B.
B. Bonbxun. — Ilepmb: ITHUITY, [6. r.]. — Kawura 2: Cneunans-
Hblil kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
ICKTPOHHBIN// JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/160945

Pexxum jocTyma: s aBTOpU3. MOJIb30BaTEICH.

2006

IIo/MHOTEKCTOBBIM
JOCTYII TIPU BXOJIE
TI0 JIOTHHY U
napoio™*

13

Bonexun, B. B. Obmas xumus: yue6Hoe mocobue. — Ilepmb:
[THUITY, [6. r.]. — Yactp 3: N36pannbie rmaBer — 2006. — 380
c.— ISBN 5-88151-522-6. — Tekcr: anekTpoHHbI// JIaHb: 31ek-
TPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/160943

Pexxwm nocTyna: [uist aBTOpHU3. TOJIb30BaTENEeH.

2006

TTomHOTEKCTOBEIN
JOCTYII TIPY BXOJIE
TI0 JIOTHHY U
naposo™

14

Kapanetresai, M.X., Hpakua C.M. O0mas u HeopraHudeckas Xu-
musi: YueOnuk nis By3oB / M.X. Kapanerssauu, C.1. dpakus. - 4-
€ u31., cTep. - MockBa: Xumus, 2000. - 592 c.: wn. - (Jlns Beicieit
mkodsl). — ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI.B. XKectkocts Bonbl. OmnpeneneHue >KECTKOCTH U
CHOCOOBI €€ YCTPaHEHUs: METO/l. YKa3aHus JUId J1ab. 3aHATUH CTY-
JIEHTOB OYHO-3204Y. M 3a04. ¢opm oOyuenus / JI.B. [lemunoBa [u
np.]; Ypan roc. necorexH. yH-T. - ExarepunOypr: [YIJITVY],
2006. - 16 c. - bubymorp.: c. 16.

2006

84

16

Cepena b.I1. MoHHbIe paBHOBECHsS B PacTBOpax AJICKTPOJIHMTOB:
METOJI. YKa3aHusl sl J1a0. 3aHATUH CTYICHTOB OYHOM, OYHO-3204.
u 3a04. popm obyuenus / b. I1. Cepena [u np.]; Ypan. roc. neco-
TexH. yH-T. - EkatrepunOypr: YI'JITY, 2006. - 40 c.

2006

79

17

Hemunosa JI.B. Kiacchl HeoOpraHM4ecKux BEIIECTB: HOMEHKIIATY-
pa, mosydeHue, cBorictBa [TekcT]: meTon. ykazaHus Jyist J1a0. 3a-
HATHH IS CTYACTOB OYHOM, OYHO-3204. U 3a04. popM o0yueHus /
JI. B. IlemunoBa [u ap.]; Ypai. roc. necotexH. yH-T. - EkarepuH-
oypr: YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

12



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

18 | Cepena B.Il. Ctpoenne aroMa W MEPUOIUYECKHA 3aKOH: METOJ.
yKazaHus Ui 1a0. ¥ MPaKT. 3aHSITHA CTYJCHTOB OYHON W 3a04.
dbopM 00ydeHHs IO BCEM HAIPAaBJICHUSM M CHEIUAIBHOCTIM 00y- 2008 OJEeKTPOHHBIH
yenust B YI'JITY / B.IL. Cepena [u np.]; Ypani. roc. 1eCOTeXH. yH- apxuB YI'JITY
T. - EkatepunOypr: YI'JITY, 2008. - 15 c. - bubauorp.: c. 14. Pe-
xuM pocryna: https://elar.usfeu.ru/handle/123456789/55

19 | Henmumea C.B. OxucauTeIbHO-BOCCTAHOBHUTEIIbHBIC PEAKIHH |
METO/. yKa3zaHus i j1ad. U MPaKT. 3aHSITHN JUIsl CTYJIEHTOB OY-
HOM M 3a04. ¢opm oOyuenus HamparneHuit: 240100, 240400,
240500, 250000, 250300, 261201, 280200 / C.B. Lenumesa [u | 2009
ap.]; Ypai. roc. necorexH. yH-T. - ExkatepunOypr: YIJITY, 2009.
- 43 c¢. - bubmmorp.: c. 43. Pexum gocrymna:
https://elar.usfeu.ru/handle/123456789/299

ONEeKTPOHHBIN
apxuB YI'JITY

20 | T'ony6eBa T.b. Katanmutudeckue cuctemsl B Kypce "Xumus'": me-
TOJ. yKa3aHus JUIsl 1a0. U MPaKT. 3aHATUHN JJIS CTYIEHTOB OYHOU U
3a04. ¢opm oOyuenus / T.b. I'onybesa, C.B. Ilenumiena; Ypai. 2011 DJIEeKTPOHHBIH
roc. jecotexH. yH-T. - ExarepunOypr: YIJITY, 2011. - 11 c. - apxus YI'JITY
bubnwmorp.: c. 11.

Pesxxum noctyna: https://elar.usfeu.ru/handle/123456789/206

*- [Ipe’K/Ie YeM IIPOMTH M0 CChUIKE, HEOOX0AUMO BOMTU B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHOW HH()OPMAITMOHHO-00pa30BaTEILHON Cpe/ibl 00eCTIeYBACTCS CO-
OTBETCTBYIOIIMMU CPeACTBaMHU UH()OPMAILIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA.

JJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnprii oOydvaronuiics obecriedeH JOCTYNOM K 3JEKTPOHHOH Ombmuoreunoit cucteme YIJITY
(http://lib.usfeu.ru/), 9BC UznparenscTa Jlans http://e.lanbook.com/, 9BC YuuBepcurerckas 6udanore-
ka omai http://biblioclub.ru/, conepxamux u3gaHus IO OCHOBHBIM H3y4aeMbIM TUCIHIUIHHAM U chOP-
MUPOBAHHBIX IO COTJIACOBAHUIO C MPaBOOOIaIaTeIIMK YUSOHOM U yueOHO-METOIUNYECKOM JTUTEPaTypHl.

CnpaBounbie 1 HH(GOPMAIMOHHBIE CHCTEMBI
1. CmpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. UadopmanmonHo-nipaBoBoii mopran ["apant. Pexxum gocryma: http://www.garant.ru/
3. Baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

7. ®oHJ OLEHOYHBIX CPEICTB /ISl MPOBEAEHUs NMPOMEKYTOUHOM aTTeCTAIIMH 00y4aloIMXCs
M0 AUCHHILIHHE

7.1. llepevyens KOMMeTeHUHIi ¢ YKa3aHHeM ITanoB UX (POPMHUPOBAHHS B MpoIecce OCBOEHUS
o0pa3oBaTe1bHONM NPOrPaMMBblI

DopmupyeMble KOMIETEHIINN Bun u popma xoHTposns

OIIK-2 CnocobeH mpuHHMAaTh y4dacThe B HaydyHO- | [IpoMeKyTOYHBIN KOHTPOJIb: KOHTPOJbHBIE
HCCIICIOBATEILCKON JICATEILHOCTH HA OCHOBE HC- | BOIIPOCHI K DK3aMEHY

MMOIB30BAaHUSA €CTECTBEHHOHAYYHBIX M TEXHUYECKUX Texymuii KOHTPOJIB: ONpPOC, 3aIMTa OTYET-
HayK, ydeTa TpeOOBaHHil SKOJIOTHIECKOH 1 POM3BO/I- | HBIX MATEPHAIIOB M0 J1abOpaTOPHBIM paboTam
CTBEHHOI 0€30IMaCHOCTH

7.2. Onucanue noka3sareseii 1 KpUTEPUEB OLIEHHBAHUS KOMIIETEHIIHIT HA Pa3IMYHBIX ITanmax
uX (popMUpOBaHUS, ONMCAHME LIKAJI OIlEHMBAHHUS

Kpurtepuu ouneHHBaHHsI YCTHOTO OTBEeTa Ha JK3aMeHe (MMPOMEKYTOUYHBIN KOHTPOJIb (opMHu-
poBanus komnerennuu OIK-2):

«5» (omauuHo): — aH MOJTHBIN, Pa3BEPHYTHIH OTBET HA MOCTABJICHHBIN BOMIPOC, TOKAa3aHa COBOKYII-
HOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, JTOKA3aTEIbHO PACKPHITHI OCHOBHBIC MOJIOKEHUS TEMBI; B OTBETE
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MIPOCIICKUBACTCS YETKasl CTPYKTYPA, JOrHYecKast IOCIe0BaTEIbHOCTh, OTPAXKAIOIIAS CYLITHOCTh PACKPBI-
BAaEMbIX TOHSATUH, TEOPUH, SABICHUI. 3HaHHE 00 00BEKTE AEMOHCTpUPYETCs Ha (OHE MOHUMAHUS €T0 B
cHCTEeMe JaHHOW HAYKU U MEXAUCHUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JTUTEPATYPHBIM SI3bIKOM B TEp-
MHUHaX HayKH, IOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOLIUE BOIIPOCHI;

«4» (xopowto): — aH TOJHBIN, pa3BEPHYTHI OTBET HA MOCTABJICHHBIA BOMPOC, MOKA3aHO yMEHHE
BBIJICTIUTH CYIIECTBEHHBIC U HECYIIECTBEHHbIC MPU3HAKHU, IPUYUHHO-CIICACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHAX HayKu. OJHAKO AONYIICHBl HE3HAYUTEIbHBIC OIINOKU
WJIM HEJJOYEThI, UCTIpaBICHHbIE OaKaIaBpOM C TOMOIUIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnemeopumenbHo): — JaH HEIOJHBIA OTBET, JIOTMKA W TOCIIEI0BATEIHLHOCTh H3JI0KEHUS
MMEIOT CYIIECTBEHHbIC HapylIeHus. JlomyiieHsl rpyObpie OMUOKYA P OMpPEAesIeHUU CYIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TCOPHA, SIBJICHUH, BCIECTBHE HETIOHMMAaHUsI 0aKalaBpOM MX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX NIPU3HAKOB U CBA3€il. B 0TBeTE OTCYTCTBYIOT BBHIBO/IBI. Y MEHHE PACKPBITH KOHKPETHBIE MPO-
sABJICHUS 000OIICHHBIX 3HAHUN HE MoKa3aHo. PeueBoe oopmiienne TpedyeT monpaBokK, KOPPEKIHH;

«2» (HeyOoeremseopumenvHo): — OaKanaBp AEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB Ipe-
MeTa, He YMEET JIelaTh apryMEHTHPOBAHHBIC BBIBOJBI U NPUBOAUTH MPUMEPHI, IOKA3bIBACT CIa00e BiIa-
JICHHE€ MOHOJIOTUYECKOW peublo, HE BIIaJIeeT TEPMUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH U T10-
CIIEZIOBATENILHOCTH M3JIOKEHUS, JIeaeT OMNOKH, KOTOPbIE HE MOXKET UCIPABUTh, JaKe MPHU KOPPEKIUH
mpernojaBaTesieM, OTKa3bIBaeTCsl OTBEUaTh HA 3aHSATHH.

Kpurepun oneHnBaHus onmpoca mo reme JadopaTopHoii padoThl (TeKylMid KOHTPOJIb ¢op-
mMupoBaHue komnerenuuu OIK-2):

«5» (omauuno): ONpoC MPOHJIEH C EPBOT0 pa3a; JaH NOJIHbIN, pa3BEPHYTHII OTBET Ha BCE 3ajaBae-
MbI€ MPEMNO0/IaBaTeIeM BOIPOCH, IOKa3aHO 3HAHUE U NOHMMaHue TeMbl. OOydaromuiics NpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI NPH Cc/laye KOJUIOKBUYMA, 3HAET U IMOHUMAET XOJ BBIIIOJHEHUS MpeAcTosIeH 1a0o-
paTopHO# pabOTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPOM MONBITKU; JaH MOJHBII OTBET Ha BCE 3aJaBaeMble Ipe-
[10/1aBaTEIEM BOIPOCHI, IOKA3aHO 3HAHWE U MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
MPAaBUJIBHO OTBETUJI Ha BCE BOIPOCH! KOJUIOKBHYMA C IMOMOIIBIO MPENo1aBaTelis, 3HaeT U OHUMAET XO[
BBITIOJTHEHUS TTpEeACTOsIIEeH 1a00paTopHOil paboThI.

«3» (yooenemeopumenvro): oNpoc MPOIIEH ¢ TPETheH MONBITKU; TaHbl OTBETHI HA MOJIOBUHY 3a7a-
BaeMbIX IPETOaBaTEIEM BOIPOCOB, MMOKA3aHO 3HAHNE OCHOBHBIX TOHSATHH TEMbI, BRIHECEHHOW Ha KOJI-
JOKBUYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOABI. YMEHHE PaCKpbITh KOHKPETHbIE IMPOSBICHUS
0000IIEHHBIX 3HAHUN He moka3zaHo OOydwarommiics MpU clade KOJJIOKBUYMa IPaBUIBHO OTBETHUJ Ha
OOJIBILIIYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peyeBoe odopmileHHe TpeOyeT MOMpaBOK, KOPPEKLUY;
CTYJICHT 3HAET XOJ BBIMOJIHEHUS TIPEACTOsIIEH 1abopaTopHOil pabOTHI.

«2» (neyoosnemseopumenvbno) — 00y4arOIIUIACS HE 3HAET OCHOB TE€MBI, HE CIIOCOOEH JieNaTh apry-
MEHTHPOBAaHHBIC BHIBOJBI M TPUBOJIUTH NMPUMEPHI, TIOKA3hIBaeT ciaboe BIaJeHHEe MOHOJOTHYECKOW pe-
Ybl0, HE BJIAJIEET TEPMUHOJIOTHEN, MPOSIBIIET OTCYTCTBUE JIOTHYHOCTH U TOCJIE0BATEILHOCTH H3JI0XKE-
HUS, JIeaeT OMHMOKH, KOTOpbIe HE MOKET MCIIPaBUTh, Jayke TIPU KOPPEKINH MPETIOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOIPOchl. OOyJaronuiics He CMOT OTBETUTH JaXKe Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MPOBEICHUS MPEACTOALIEH TabopaTOpHON PabOTHI.

Kpurepun ouneHnBaHHMs BBINOJHEHUS JIAa0OPATOPHBIX pPadoT M 3alIUThI O0TYeTa (TEKYLIWH
KOHTPOJb popmupoBanune komnerenmuu OIK-2):

«5» (omauuno): paboTa BBIOJIHEHA B CPOK; 0OPMIICHHE U COJepKaTeIbHas 9acTh OTYeTa 00pas-
IIOBbIE; PabOTa BBIMOJIHEHA CAMOCTOSTENFHO; MPUCYTCTBYIOT COOCTBEHHbIE 00O0OIIEHHS, 3aKIIOUEHUS U
BbIBOJIbI. OOyyarouuiicss NpaBUIbHO OTBETHJI HA BCE BOIIPOCHI MIPH 3aIIUTE OTYETHBIM MaTEPHUAJIOB.

«4» (xopowo): paboTa BBINIOJIHEHA B CPOK; B O(DOPMIIEHUH OTYETa M €ro COJEp’KaTeIbHON YacTH
HeT TpyObIX OIIMOOK; paboTa BBHIMOIHEHA CaMOCTOSITENBbHO; MPUCYTCTBYIOT COOCTBEHHbIE 000OIIECHNUS,
3aKJIIOYeHUs U BbIBO/BI. OOyUaromuiics Mpy 3aluTe OTYETHBIM MaTepPHaIoB MPAaBUIBLHO OTBETHUII HA BCE
BOIIPOCHI C TIOMOIIIbIO MPENOo1aBaTesl.
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«3» (yoosremsopumenvro): paboTa BBHINOIHEHA ¢ HapylleHueM rpaduka; B ohopmiIeHUH, Coaep-
KaTeIbHON YacTH OTYeTa €CTh HEJOCTATKU; padoTa BHIMOIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 00001IeHNs1. OOyUarOMUiACs IPU 3alUTe OTYCTHBIM MaTEPHAIOB OTBETUJI HE HA BCE BOMIPOCHI.

«2» (neyoosnemsopumenvbro): opopMiieHHEe pabOThl HE COOTBETCTBYET TPEOOBAHUSAIM; OTCYTCTBYIOT
WM CHIeJIaHbl HEMPABUIIbHBIC BBIBOJIBI U 00001IeH . O0yJaronuiicss He CMOT 3allUTUTh OTYETHBIC MaTe-
pHAJIBI ¥ TIOSICHATD TIPE/ICTABICHHBIC JJaHHBIC.

7.3. TunoBble KOHTPOJIbHbIE 33aJaHUSl WJIH HMHbIE MATEePHAJIbl, HEOOXOAUMbIE ISl OLEHKHU
3HAHMH, YyYMEHHWiIl, HABBIKOB M (MJIH) ONbITA [AeATEJbHOCTH, XAPAKTEPU3YIIUX 3TANbI
¢GopMupoBaHusi KOMIIETEeHIMI B Mpollecce 0CBOEHHUS 00Pa30BaTeILHON NPOrPaMMbl

Bonpochl K 3k3aMeHy (POMEKYTOUYHBIH KOHTPOJIb)

1. ATOMHO-MOJIEKYJISIpHOE yuyeHUEe. XUMHUUYECKUE 3JIEMEHTHI U MIPOCThIE BELeCTBA. 3aKOH ABora-
JPO Y 3aKOH 3KBHUBAJICHTOB.

2. CocraBHbIC YaCTH aTOMa, MX 3apsia U Macca. Y paBHeHue [Lmanka.

3. JlBoiicTBeHHas mpupoja cBera. KopmyckymsipHO-BOTHOBOW Ayanu3M. YpaBHeHHe Ae-bpoiins.
[TonsTre 0 kBaHTOBOHM MexaHuke. YpaBHenue LlIpenunrepa. CBoiicTBa BoHOBOM (QyHKImu. CooTHOIIE-
HUe HeolpeneneHHocreit [ eitzendepra.

4. KBaHTOBO-MeXxaHMYECKOe OOBsSCHEHUE CTpoeHHe aroma. KBaHTOBBIE uucia, UX (PU3HUECKUN
cMbici. AToMHble opoutanu. OaHosnekrponnsie aToMbl. [Ipunnun [Taynu, npasuno Xynna. [Tocnenosa-
TEIbHOCTh PHEPIE€TUUECKUX YPOBHEN B MHOT'03JIEKTPOHHBIX aTOMaXx.

5. Cospemennbie popmynupoBku [leproguueckoro 3akona. CTpyKTypa NEpUOAMYECKON CHCTe-
Mbl. MI3MeHeHNne CBOMCTB 2JIEMEHTOB B IEPUOAMUYECKON cUCTeME (BEPTUKaAJIbHAS U TOPU30HTANIbHAS NIEPU-
OJIMYHOCTH ).

6. Ileproanyeckas cuCTeMa H ee CBsI3b CO cTpoeHUueM aToMoB. [IpaBuiio Kieukosckoro. s-, p-, d-,
u f- aIeMeHTHI.

7. Paauycel aTOMOB UM MX M3MEHEHHE B Mepuojax U noarpymnmnax. MoHHele paguycsl U 3aBUCH-
MOCTb HUX OT DJIEKTPOHHOT'O CTPOCHMSI U CTENEHU OKUCIEHMS. VI3MEHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHMH 110 IeproiaM U TPYIIIaM.

8. MHcropust pa3BUTHs 3JEKTPOHHBIX MpEACTaBICHUN O XUMU4eckoil cBs3u (Tteopust Koccens u
JIvtouca). MonHas v KOBaJIEHTHAS CBSI3HU.

9. HampaBieHHOCTb U HACBIIIAEMOCTb KOBaJEHTHOU cBs3U. [lonspHast koBajneHTHas cBA3b. [lons-
PU3YEMOCTB.

10. MoHnHas cBsA3b Kak KpaillHUH ciyyail mOJIsIpHON KOBaleHTOU cBsA3U. HeHamnpaBieHHOCTh U HEHa-
CBIIIA€EMOCTE HOHHOU CBSI3H.

11. KpwuBas noTeHUHaIbHON SHEPTUU MOJIeKyl. OCHOBHBIE MOJIOKEHHUS METO/Ia BaJICHTHBIX CBSI3€il.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IO3UIMH METO/1a BaJICHTHBIX CBSI3EH.

12. Teopus rubpuauzanuu. 3arnoJHEeHUe TMOPUIHBIX OpOMUTanel HENoJAENCHHbIMU MapaMH dJIeK-
TPOHOB.

13. O6pa3oBaHuEe KpaTHBIX CBS3€H G- U T — CBSA3U, UX 0COOEHHOCTU. OOBACHEHHE CTPOECHUE MOJIe-
Ky N u CoHy; CHa, NH3, H20.

14. XapakTepuCTUKU XUMHUUECKOM CBS3U: JUIMHA U DHEPTUS], BAJICHTHBINA yroJl.

15. JlonopHo-akuenTopHas cBsi3b. BogopoHas cBs3b.

16. XKwuakoe coctosiHue. BiausiHue BOJOPOIHOM CBSI3U HAa CBOWCTBA KUAKOCTH.

17. Pa3z0aBiieHHBIE PAcCTBOPHI HEINEKTPOJUTOB. OCMOTHYECKOE HaBieHHE. YpaBHeHHE BaHT-
Todoa.

18. JlaBneHwe HACHIIIEHHOTO IMapa Haja pacTBOpoM. 3akoH Payms. TemmepaTypsl KHIIEHUS W KpH-
crayunzanuu. Kprnockonus u 30ynocKomnusi.

19. Teopus 3NEKTPOIUTHUECKON JHCcONUanuu AppeHuyca. Poib pacTBOPHUTEINsS B MPOIlecce pac-
11a/1a 3JIEKTPOJIUTA HAa HOHBI. J{ManekTpuyeckast IPOHULAEMOCTh M MOHU3UPYIOIAsk CIOCOOHOCTh pacTBO-
pUTEs.

20. Cnabble ¥ CHIIbHBIE JIEKTPOIUTHL. CTeleHb QUCCOLHALNU U €€ CBA3b C H30TOHMUYECKUM KOd (-
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(bUIEHTOM.

21. 3akoH aeicTBUsA Macc W pacTBopbl. KoHCTaHTa nucconuanuu ciaadbIX JIEKTPOIUTOB. 3aKOH
pa36aBnenns OcTBanbaa. BriusHue 0JHOMMEHHOrO0 MOHA HA JUCCOIMALMIO ciaboro anekrponura. CTy-
HeHYaTast JUCCOLMALIUS.

22. CocTosiHUE JEKTPOIUTOB B pacTBope. OHBI 1 HeaAUCCOMUpPOBaHHbIE MOJIeKyIbl. Koaddum-
eHT akTuBHOCTH. [ToHATHE 00 MOHHOM cuile pacTBOpa.

23. VoHHBIe peakiuu. Y CIOBHS CMEIICHUS HOHHOTO paBHOBecHs. [Ipon3BeieHre paCTBOPUMOCTH.

24. DnexTpoIMTHYECKas AUCCOLUAIsl MOJIEKyl BoJbl. IOHHOE npou3BeieHHe BObI.

25. Bopopoansrii moka3zatens. Crioco0s! onpenenenust pH. KuciaoTHo-0cHOBHBIE HHAMKATOPEI.

26. I'mpponus. CteneHs rUapoIin3a, €€ 3aBUCMMOCTb OT KOHIIEHTpaluu, TeMieparypsl. Koncranrta
THIPOJIN3A.

27. Pa3znuunsble ciyyau ruapoausa. [Ipumeps.

28. CoBpeMeHHbIE TEOPUHU KUCIOT U OCHOBAHUIA.

29. Baxneiilme OKUCIUTENN U BOCCTAHOBUTENU. M3MEHEHNE OKUCIMTENbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB 3JIEMEHTOB B IIEPUOAAX U MOATPYIIIAX.

30. CocraBneHne ypaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Kiaccuduxanms
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaklUuil. BbruncieHne XUMHUYECKUX IKBUBAJIEHTOB OKHCIUTENS U
BOCCTAHOBUTEJIS.

31. BnusHue TeMmnepaTypbl, KOHIIEHTPAIIUN PEareHTOB, UX MPUPOIBI, CPEIbI M IPYTHX yCIOBUN Ha
IIPOTEKaHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IpoleccoB. YpaBHeHus Hepucra. Mcnonb3oBanue tad-
JIUL] OKUCIIUTENbHO-BOCCTAHOBUTEIbHBIX MOTEHIHAIOB JIJISl PEIIEHUs BOIPOca O BO3MOKHOCTH ITPOTEKa-
HUS peaKkiy.

32. TepMonmHamMHuuecKasi CHCTeMa. 3aKOH COXPAHEHUSI YHEPIHU. BHYTPEHHsISI SHEPTHs M DHTAb-
nus. DK30- ¥ SHAOTEPMUYECKUE peakuy. TepMOXUMUYECKIE YPAaBHEHMSL.

33. 3axon 'ecca u cnenctBus u3 Hero. [Ipumepsr.

34. Duranbnus oOpa3oBanus. CTaHaapTHbIE cocTOsiHUA BemiecTB. CTaHnapTHas >HTanbIus oOpa-
30BaHUS U CTOPAHHUSL.

35. Makpo- u MukpococtostHus. BepostHocTs coctosinus. [lonstue 06 »utponuu. CraHnaptHas
SHTponus. MI3MeHeHre SHTPONUH B pa3IMYHbIX MIPOLIEcCcax.

36. Ilonstue 06 sneprun ['nb6ca, ee U3MEHEHUH KaK Mepbl PEaKIMOHHOM criocobHocTH. Kpurepuit
COMOIIPOM3BOJIBLHOCTHU MPOIECCOB B CUCTEMAX.

37. OO6paTtumble U HeoOpaTUMbIE MpoIecChl. | OMOTeHHbIe U reTeporeHHble paBHoBecus. KoHcTaH-
Ta PaBHOBECHUSI B TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMAX.

38. Koncranra paBHOBecus. CBSA3b KOHCTAHTBI PABHOBECHS CO CTaHIAPTHBIM H3MEHEHHEM SHEPruu
I'n66ca.

39. Mpunuun Jle-Illatense. BausHue temmnepaTypbl, AaBICHHUS M KOHIEHTPALMU PEAreHTOB Ha
paBHOBECHE.

40. DnemeHTapHbIe U HedleMeHTapHble peakunu. Knaccupukanus peakiuif. CKopocTh peakiuii B
TOMOT€HHBIX U T€TEPOreHHbIX CHCTEMAaX.

41. dakTopsl, BIUAIOLINE HA CKOPOCTh peakIMu. 3aKoH JeiicTBus Macc. KoHCcTaHTa CKOPOCTH.

42. MonekyIsipHOCTh U TIOPSIIOK peakiun. [1opsmok HeameMeHTapHBIX PeaKITHid.

43. 3aBUCHMOCTb CKOPOCTH peakIiuH OT Temreparypsbl. [loHsTHe 06 akTUBHOM KOMILJIEKCe. DHEp-
THS ¥ DHTPONHSI aKTHBAIHH.

44. OOGmue cBOMCTBa pacTBOPOB. PacTBOPHI Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Kiaccuduxanus
JIBYXKOMIIOHEHTHBIX pacTBOpOB. [Iponeccsl, conpoBoxaaromue ooOpazoBanue pactBopo. CoiabBaTaiusi.

45. Pa3znuyHble BUJBI BRIPKEHUS] KOHIEHTPAIMK PAaCTBOPOB U MX B3aUMHBIC I1€PECUETHI.

46. 3aKOHOMEpPHOCTH PACTBOPHUMOCTH Ta30B B XHUAKOCTIX. 3akoH | 'eHpu. BnusHue Ha pacTBOpH-
MOCTb IIPUPOABI BEIIECTB, TEMIIEPATYPHI, AABJICHUS. 3aKOH PACIIPEACICHUS.

47. HoMmeHKiIaTypa U OCHOBHBIE THUIIbI KOMIUJIEKCHBIX coennHeHui. Kimaccudukaius KOMIIEKCOB
110 BUJY KOOPJIUHUPYEMBIX JINTAH/IOB.

48. DneKTpOXMMHUYECKHN PsJl HANpsDKeHWH MeTayuioB. [anpBaHndeckue dmeMeHTsl. DJ[C ranbBa-
HUYECKOTO JJIEMEHTA.
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49. DnekTponu3 Kak OKHCIMTEIbHO-BOCCTAHOBUTEIBbHBIN mporecc. 3akonsl ®apanes. [Ipakruye-
CKO€ 3HAa4YEHHUE 3JIEKTPOIIN3a.

50. DnekTposn3 pacIIaBOB U BOJHBIX PACTBOPOB IEKTPOJIUTOB.

51. Koppo3sus MetayiioB. MeToJibl 3alUThl OT KOPPO3HH.

buuner (o6pazey) K 3x3amMeHy (IPOMEKYTOUHBIH KOHTPOJIb (POPMHUPOBAHMS)
25
1. Kakoe komu4ecTBO BelIecTBa MOJIEKYH Bojopoa conepxkar 12,04-107 atomoB Bogopoaa?
2. Hamwmcate MoONEKylspHOE, TIOJHOE U COKpPAalIeHHOE HWOHHOE YpaBHEHMsI peakluu

Fe(OH), + HNO, —

ITo noHHO# hopMe COCTaBUTH MOJICKYIIIPHOE YpaBHEHHUE:

Pb*>" +S* — PbS

3. B monexynspHoit u nonnoit popme paccmorpers ruaponu3 NazPO,s. Ykazate cpeny (kucnas,
HEWTpaibHas WM IIEI0YHAsT) PEaKIHu.

4. VIOHHO-3JEKTPOHHBIM METOJIOM OIPEAEIUTh KOA((UIIMEHTH B ypaBHEHUN PEAKLIUU:

Al + H,0 + NaOH —[AI(OH), " +H,+ ...

5. Vkaxure, nzmeHeHueM kakux napameTpos (T, P, C) MOXHO cMeCTUTh XMMHYECKOE PaBHOBE-
CHE C LIENIbI0 YBEIUYEHHUS BBIX0O/A IPOTYKTOB PEAKLIUU: H,S., + 1, <> S, +2HI,,;AH)0

6. Bomopoanslii snextpon cpaBHeHHs. CTaHAAPTHBIA SJICKTPOTHBIA MOTEHIHMAN. YpaBHEHHE
Hepucra.

7. Kakoit 066€M (M) pacTBOpa rHAPOKCHIA KalHs C MOJSIpHOW KoHUEeHTparwmen 0,2 MoJb/i1 Tpe-
Oyetcs nns Hetpanuzanuu 100 M pacTBopa cepHOii KHUCIOTHI ¢ MOJIIpHOM KoHIeHTpauuei 0,1 monb/n?

Bonpockl K onpocy no TreMam JiabopaTopHbIX padoT (npumepst) (TEKyUnid KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JTaGoparopHnas padota Nel

«OnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOT'O METaJlIa

1.®opMynpoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMaTUUYECKOE BbIpaXKEHUE.

2.®DopMyIMpOBKa 3aKOHA COXPAHEHUSI MacCCBhl.

3.®opMynUpoOBKa 3aKOHA MOCTOSIHCTBA COCTABA.

4.®opMyIHpOBKa 3aKOHA KPAaTHBIX OTHOLLIEHU.

5.®@opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BbIPAXKEHHUE.

6.0mpenencHye NOHATHIL: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJIIPHAs Macca, MOJIsIpHas Macca.

7.0mnpeneneHye MOHITHIA: SKBUBAJIEHT 3JIEMEHTa, MOJISIpHAs Macca 3KBUBAJEHTa, Qopmyia Ui
pacuera MOJISIPHOM MacChl DKBUBAJICHTA JIEMEHTA.

8.0mpenenenne NOHATHI: SKBUBAJICHT BELIECTBA, MOJIIPHBIA 00bEM 3KBUBAJIEHTA rasa.

9.®opmyIbl A pacueTa MOJISIPHOM Macchl SKBUBAJIEHTa OCHOBHBIX (UETHIPEX) KJIaCCOB HEOPraHH-
YeCKNX COCINHECHUM.

10.®opmynupoBKa 3aKk0Ha ABOTaapo, CMBICI U BETUYHMHA YKciia ABOraapo.

11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOTajpo.

12.00beM, 3aHUMaeMblii JTHOOBIM Ta3oM MpPH HOPMAJIBHBIX YCIOBUSX (H.y.). IIpuBecTn 3HaYeHHS
JABJIEHUS U TeMIiiepaTypsl npHu H.y. B cuctemax CHU u CI'CE.

13.Marematuueckoe BhIpakeHHEe 00BEAMHEHHOTO Ta30BOT0 3akoHa (ypaBHeHHs KiamneiipoHa).

14 Maremarnueckas 3anuchk ypaBHeHUs: MeHeneeBa — Knaneiipona.

15.TlonsiTHe MapUMaIbHOTO JABJICHUS ra3a. 3aKOH NapluaibHbIX AaBieHui J[anbToHA.

16. BemectBo coctouT u3 meau u cepsl. M3 0,667 r aToro Bemiectsa noayuyero 0,556 r okcuaa me-
mu (I1). Beraucnure MaccoByO J0JI0 MEIA B BEIIECTBE M HAMAUTE €T0 (pOPMYITY.

Paznen 1. rema: 1.3. JIaboparopnas padota No2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COeNUHEHUN. XuMus dreMeHToB. CBONCTBA BaXKHEUIITUX CO-
eIUHEHUI)

1015

1.IToHATHE XUMHUYECKUN diieMeHT. YTO 0O3HAYaeT 3aIluch 44 /
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2.IlepedncanTe CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX IIETIOYHBIC YJIEMEHTHI.

3.Ilepeuncnute CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTEHAMH.

4.TlepedncianTe CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX IIEIIOYHO-3EMEIIbHBIMH.

5.Kakwue anemMeHTHl Ha3bIBalOT HeMeTauiaMu. [IpuBennTe Bce UCKIIOYEHUS U3 CPOPMYITHUPOBAHHOTO
MpaBuUIIA.

6.Kakue snemeHThl Ha3biBatoT MeTayiamu. lIpuBenuTte Bce HCKItOUEHUs U3 CHOPMYITUPOBAHHOTO
MpaBuUIIA.

7.Haiite onpenenenue okcuaoB. KakoBa crerneHb OKHCIECHUSI 00pa3yIOLIero OKCUl SJIeMEHTa B HU-
e nmpuBeaeHHbIX okcuaax: Cr,O7, TiO2, H,O,, KO,? Ha3oBuTe 3TH OKCHIBI, TPUBEIUTE UX IpaduuecKue
hopMyIIBI.

8.JlaiiTe onpeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yomux okcuaos. [Ipu-
BEJUTE I10 /IBa IpUMEpa KaxKA0ro Tuna okcuoB. [IpuBeaute ux rpapuueckue Gopmysibl.

9.[aiiTe omnpeneneHre OCHOBAaHUM C TOUKH 3PEHUS TEOPUH IEKTPOJIUTUUECKON nucconnanuu. Yro
HA3bIBAETCS KUCIOTHOCTHIO OCHOBaHUN? Kakuie 0OCHOBaHUS HA3bIBAIOTCS IIeT0o4aMu?

10./TaiiTe ompemencHUe KHUCIOT ¢ TOYKU 3PCHHSI TEOPUHU SIEKTPOJUTHUCCKON auccommanuu. Yrto
HA3bIBAETCSl OCHOBHOCTHIO KuciotT? [IpuBeaute mo ogHOMY MpUMEPY KHUCIOPOJCOAEPKALUX U OeCcKuc-
JIOPOJIHBIX KHCJIOT, JAWTE UX CHCTEMATHUECKOE H TPAIUIIMOHHOE HAa3BaHUS.

11./laliTe onpeneneHue CpeAHUX COJNEH C TOUKU 3PEHUS TEOPHH SJCKTPOIUTUYECKOM IUCCOIMAIINU.
UeM OTIMYAIOTCS OT HUX KUCIBIE W OCHOBHBIE comu? [IpuBeanTe 1o JaBa mpuMepa KHCIBIX ¥ OCHOBHBIX
coneil, HazoBuTe ux. [IpuBenure ux rpadpuyeckue GopMyIbl.

12.[1aiiTu onpeiesieHUE ABOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o aBa mpumepa Kaxaoro TUIa
3THUX colielt 1 Ha3oBuTe uX. [IpuBeaute ux rpaduueckue GopMyIbl.

13./laiite ompenenenue mouHsTUs rpaduueckort Gopmynsl coequHenus. [IpuBenute rpadudeckne
dopmynbl coequnenuii: VOSO,, CrOHSO;, HBrO,, CaHPO,4. K kakum kiaccam OTHOCATCS 3TH COEIU-
HEHUS, IATe UX TPATUIIMOHHBIC Ha3BAHUSI.

14.JlaliTe ompeneneHue MOHATUS CTEIIEHb OKUCIICHUS dJIEMEHTa B coequHeHuu. PaccumTaiite cre-
TIEHH OKWCJIEHHS 3JIEMEHTOB B coemuuenusx K,Cr,07, HiPOs, SiOs%, Cry(S0y)3, maiite ux TpaauIKOH-
HbIC HA3BaHMSI.

15.Metadochopnast u oprodhochopHasi KUCIOTHI — HA YTO YKA3BIBAIOT UCIOJIH30BAHHBIE TTPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMybl STUX KHCIOT.

16.I1lpuBenute 00bIYHBIE U Tpaduueckre GOPMYIIbI XJIOPCOACPKAIIMX KUCIOT, COOTBETCTBYIOIINX
CIIEYIOIIMM CTETIeHsIM OKHCIeHUs xnopa: -1, +1, +3, +5, +7. [IpuBeanTte TpaguIlMOHHbIE HA3BAHUS dTUX
KucIoT. Ha 9To yKa3hIBatOT HCITOJIb30BAHHBIE B HA3BAHUSX OKOHYAHUS?

17. CocraBbTe MOJNEKYISIPHBIE U MOHHBIE YPaBHEHUS PEAKIUil, C TOMOIIbIO KOTOPBIX MOXKHO OCY-
IIECTBHUTH CJICTYIOINE TPEBPALCHHUS:

S—)SOQ—)SO3—)H2504—)CTOHSO4—)N3.2804—)N3.H504

18 HazoBuTe KOMIUICKCHBIC COCIMHEHUS. YKaXHUTE 3aps)i KOMIUICKCHOTO MOHA, CTENICHb OKHCIIe-
HUS ¥ KOOPAMHAIMOHHOE YHCIIO MOHA-KOMILJIEKCOO0pa30oBaTes, a TakXKe JIEHTAaTHOCTh JIMTAHIOB.

Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anummtTe ypaBHEHHE peaKkilui B MOJIEKYIsipHOM 1 HoHHOM Bujie: Cry(SO4); + BaCl,—

Pa3nen 2. rema: 2.1. JITaGopaTtopHas padota Ne3

«CTtpoeHue aToMa 1 repuoandeckas CucteMa XuMmuueckux anemeHnToB J[.M.Menneneena»

1.Monens bopa crpoenus atoma. [locTtostanas Punbepra, ee urcieHHOe 3HaYEHNE.

2.Ilonstue opOuTans.

3.Ou3NYeCKUil CMBICT ¥ 3HAYCHHS, IPUHIMAEMBbIC TJIABHBIM KBAaHTOBBIM YHCIIOM.

4.Du3nyecKkuil CMBICT U 3HAUCHUS, IPUHUMAEMbIe OPOUTATLHBIM KBAHTOBBIM YHCIIOM.

5.Bujg snexTpoHHBIX 00J1akoB (OpOWTajeil) U COOTBETCTBUE MEXKIY YHUCICHHBIMH U OYKBEHHBIMH
0003HaYEHUSMU OPOUTAIILHOTO KBAHTOBOT'O YUCIIA.

6.0Ou3NYecKnuii CMBICT W 3HAYEHUS, IPUHUMAEeMble MarHUTHBIM KBAaHTOBBIM 4YUCIOM. CBSI3b ATHX
3HAYEHHH ¥ 4Kcna S-, pP-, d- u f-opOuraneii.

7.Ou3NYECKUil CMBICT M 3HAYCHUSI, TIPHHUMAEMbI€ CITMHOBBIM KBAHTOBBIM YHCIIOM.
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8.YcioBHas 3aluch YHEPTETUUECKOM TUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (GU3NISCKUNA CMBICI MPUHIIMITA MUHUMYMa SHEPTHH.

10.@opmynupoBka u puznyeckuit cmpict npuHiuna [aymm.

11.®opmynupoBka U GU3HMIECKUN CMBICI TTpaBuia XyH/a.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTcs AJIEKTPOHHOW KoH(purypammeirt aroma? IIpuBenuTe MOJHYIO AJIEKTPOHHYIO
KOH(HUTypaImio aToMa 3JIEMEHTa ¢ 3apsiioM sapa S1.

14.PaccunTtaiite MaKCHMAIbHOE YHCIIO AJICKTPOHOB, KOTOPBIC MOT'YT HaxoauThecs Ha 3P u 5f opou-
TasIX.

15.ITIpuBenute coBpemennyo hopmyaupoBky Ilepuonnueckoro 3akona JI.M1.Menneneena.

16.0npenenenne n pU3MUECKUI CMBICI MOHATHIA: 3QPEKTUBHBIN 3aps]l 41pa, MOCTOSIHHAS SKPaHH-
pOBaHUSI.

17 Ilonstust paguyca aroma u noHa. Kak m3smeHsieTcsi pauyc 4acTULbI IPU TIEPEXOE: aTOM — €ro
MTOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 nouemy U3MEHSIOTCS paJuyChl aTOMOB IpU MIEPEMEILIEHUH BJOJIb IEPUOA CJIEBA HAIIPABO
U TIpU TIEpPEMEIICHUH CBEpXY BHU3 BJIOJIb TJIABHBIX U TOOOYHBIX NOArpYI?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, E€IMHULBI €€ U3MEPEHUSI U XapaKTep €€ U3MEHECHUs
B [IEpUO/AX U Tpynnax.

20. Ompenenenue OHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, CAMHHIIBI €€ U3MEPEHUS U XapaKTep ee
M3MEHEHUS B IEPUOAX U TpyMIax.

21.IlousiTHE U GU3UIECKUN CMBICI 3JIEKTPOOTPULIATEIILHOCTH I€MEHTOB 10 Maruikeny. EnuHuIsn
€€ U3MEPEHHU U XapaKTep U3MEHEHHUs B IEpUOaxX U rpymnmnax.

22.0THOCUTEIBbHBIE DJIEKTPOOTPULIATENBHOCTH 10 [I0IMHTY: KaK OLIEHHBAIOTCSI U 3aKOHOMEPHOCTH
M3MEHEHUS UX 3HAaYEHUH B IEPUOJIaX U IPYIIAX.

23. Hanmmute 31eKTpoHHBIE (POPMYITBI PUBEACHHBIX HUKE HOHOB. K CeMEHCTBY KaKuX 3JIEMEHTOB
OTHOCSITCS aTOMBI 3TUX UOHOB? Sn2+, Mn2+, Cu“, Cr3+, s%,

Pa3nea 3. BeeneHue B TEOpHUIO XUMUYECKHUX IIPOLIECCOB

(Tema: 3.1. DHepreTuka XMMHYECKUX MPOIECCOB.)

1.0npeneneHye NOHATUS TEIUIOBOM AP HEKT peaKivH.

2.1lepBbIii 3aK0H (Hayao0) TEPMOJMHAMUKH, €M0 MAaTeMaTHUYECKOE BBIPAKEHUE M 3aIUCh AJI U30-
OapHBIX MPOIIECCOB.

3.0npeneneHne M30TEPMHUUECKUX, W30XOPHBIX M M300apHBIX TporeccoB. MoauduKauyu 3amicu
MaTEMaTHYECKOT O BBIPAXKEHMI 1-T0 Havana TEpMOJMHAMHUKH B 3THX TPEX CIydasX.

4.JlaliTe onpeneneHNe SHTAIBIINY, JH/10- U IK30TEPMUYECKUX TporieccoB. OOBSICHUTE B3aUMOCBS3b
obo3HaueHui Temosoro 3¢ dexra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXMMHUYECKOE ypaBHeHue. Kakue ycioBHs Ha3bIBalOTCS CTaHIapT-
HbIMU?

6.0mpeneneHye MOHATUS YHTAIBIIMK 00pa30BaHUs, €IMHULIBI U3MEPEHUs. 3HAUEHUS SHTAIBIIUN 00-
pa3oBaHUs IMPOCTHIX BELLECTB.

7.@opmynupoBKa 3akoHa I'ecca. MaTeMaTnueckoe BEIpa)KEHHE CIEACTBUS U3 3aKoHa [ ecca.

8.0nucanue MOHATUS SHTPOIIUU CUCTEMBI, €IUHUIBI U3MEPEHUS.

9.Maremaruueckas Gopmyna Juisi pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKIINU.

10.0Onpenenenue MoHATHA M300apHO-M30TEPMUYECKOr0 MOTEHIMaNa peakuuu (3Heprun ['nd0ca).
UYro otpakaer BenuuuHa 3Hepruu ['ud0ca?

11.0npenenenne NOHATHS CTaHAAPTHOH sHepruu ['mb0ca oOpazoBaHMs, €AMHUIBI 0Opa30BaHUS.
3HaueHus CTaHIapPTHBIX SHepruit 'm66ca oOpa3zoBaHUs MPOCTHIX BELIECTB?

12.Maremarndeckas Gpopmyiia Ui pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAIA B
Ipolecce peakLuy.

13.CooTHOIIEHUS MEKAY SHTATIBIIMUHBIM U SHTPOIUHHBIM (hPaKTOPaMU U HAIpaBJICHUE MPOTEKAHHS
XMMHYECKON pEeaKIIuu.
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14.Ilonstre TepmoauHamMuueckoil ¢pynkiuu. Ilepeuncnure u3zBecTHsle Bam TepmoanHamuueckue
byHKIHIH.

15.Brruncnure temnoBoit a¢ ekt peakuuu BoccranosieHus 80 r Fe,O3 anromunuem.

16.B03MOKHO 11U IIpU CTaHAAPTHBIX YCIOBUAX MoiydeHue anuiauHa 1o peakuun NHsq + CeHgr) =
C6H5NH2(>K) + Hz(r)?

3amaHus 1Js 1a60paTOPHBIX PadoT (MpuMepHI) (TEKYUIHii KOHTPOJIb)
®parmeHT K Teme 4.1 «OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMN

3aganue 1. MccienoBanue OKHCJINTEIbHBIX CBOMCTB IEPMAHIaHATA KaJHMsA B KHCJIOH cpefe.

Jlns pactBopa ¢ pH, 3agaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAUYEHUE BJIEKTPOJHOrO MOTEHLMAIa
CJIEYIOILEN OKUCIUTEIbHO-BOCCTAHOBUTEIBHON CUCTEMBI:

MnO, +8H" + 5e = Mn*" + 4H,0,

ecnn KoHmenTparmss MnO; u Mn®, a Take TemmepaTypa M JaBICHHE COOTBETCTBYIOT
CTaHJAPTHBIM.

CpaBHUBAIOT BBIYHMCICHHOE 3HAYEHHUE DJIEKTPOJHOrO MOTEHIMAIA CO CTAaHAAPTHBIM U JIENIAl0T BbI-
BOJ1 O BIMSIHUU CPe/ibl Ha OKMCIUTEIbHbIC CBOIICTBA IEpMaHIraHAT-HOHOB.

Ctposr rpaduk 3aBUCUMOCTH OKHCIMTENILHOTO noTeHrana MnO, /M n** or pH cpenpr. Ipu xakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNO4” nonamu:

I, Br', CI"? IToka3biBatoT 3T 00JacTy Ha rpaduke.

3ananmue 2. BoccTaHoB/IeHMe IEPMAHTAHATA KAJIUS B Pa3JIMYHBIX cpeax.

B Tpu otnensHbIe IPOOUPKH ¢ PACTBOPOM MEPMaHTaHATa KaJIusl TOOABIAIOT pa30aBICHHYIO CEPHYIO
KHCJIOTY, TaKoil ke 00beM BOJbl U KOHIIEHTPUPOBAHHBIN PAacTBOpP LIEJIOYH. 3aTe€M B KaXKAYIO M3 MPOOHU-
POK MpHOABIIAIOT CBEXKEIPUTOTOBICHHBIN pacTBOp cyiabduta HaTpusi NaSOs. [lns oObsicHenus HaOr0-
JIaeMOT0 MMEIOT BBHJLY, 4TO B KHCIOi cpeie 00pasyiorcest Housl Mn?*, B HeitrpanbHoil - MnO; i B critb-
HOIIEO4HOM cpesie - noHsl MNO4Z. TIoNB3ysch HOHHO-YIEKTPOHHBEIM METOIOM, COCTABISIOT IMONHBIC
YPaBHEHMSI PEAKLIUH.

Ha ocHOBaHMM BBIUMCIIEHHBIX ISl BceX peakiuil 3HaueHuit 9/1C nenaroT BbIBOJ 00 OKUCIUTEIBHOM
CIOCOOHOCTH MEpMaHTraHaTa Kajus B KMCION, HEUTPaIbHOM U IIET0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHCJIUTEIbHO-BOCCTAHOBUTE/ILHON pPeaKIuu.

Jlns 3agaHHONM mapbl BelIECTB (B COOTBETCTBUM C WHAMBUIYAJIbHBIM BapHMaHTOM) OIPEIEISIOT
OKHUCJIUTENb U BOCCTAHOBUTEND, paccuuThiBatoT DJIC A cTaHIAapTHHIX YCIOBUM M OIIEHMBAIOT BO3MOX-
HOCTbh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMU MEXTy HUMH.

[IpoBoasT nannyo peakuuo. OTMEUa0T HaOII01aeMbI€ SBJICHUS.

ITosb3ysich MOHHO-AIIEKTPOHHBIM METOAOM, COCTABJISAIOT IIOJHOE YPABHEHNE PEAKIIMH.

3aganue 4. CpaBHeHHe OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB BelleCTB.

Jnis 3alaHHOTO BellecTBa (B COOTBETCTBUU C MHJUBUAYaJIbHBIM BAPMAHTOM) ONPEAETSIOT CTETIeHN
OKHUCJIGHUS aTOMOB M OTMEYal0T, OKHUCIUTENIEM WM BOCCTAHOBUTEIEM MOXKET OBITh 3TO BELIECTBO B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuusx. IIpu HeoOX0IMMOCTH UCHONB3YIOT 3HAU€HHs CTaHJIapT-
HBIX AJIEKTPOJIHBIX TOTEHIIUAJIOB.

W3 npuBeeHHOr0 CMHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOpbIE MOT'YT B3aMMOJIEHCTBO-
BaTh C 33JaHHBIM BEILIECTBOM.

VYKa3pIBalOT B MPEANoaraéMblX peakiHsIX OKHCIMTEIb U BOCCTAHOBMUTENb, paccuuThiBaioT DJIC
JUIS CTAaHAAPTHBIX yciaoBUi. [IpoBoAsT peakiuu, OTMEUal0T HaOII01aeMble SIBJICHUS.

ITosb3ysich HOHHO-AJIEKTPOHHBIM METOAOM, COCTABJISIOT IIOJHBIE YPABHEHUS PEAKIIUM.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEll c()OPMHPOBAHHBIX KOMIIETCHIH I

YpoBeHb
c(hOpMHUPOBAHHBIX OrueHKa IlosacHenus
KOMIIETEHIIUI
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YpoBeHb

chOpMUPOBAHHBIX

KOMIIETEHIINH

Orenka

TlosacHenus

Bricokmuii

«S»
(oTIMYHO)

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IIOJIHOCTbBIO, BCE
[PelyCMOTPEHHBIE MPOrpaMMoin o0yueHus yueOHbIe 3aJaHus
BBITIOJIHCHBI.

OOyyaronuiicss JAEMOHCTPUPYET CIIOCOOHOCTH OOOCHOBAHHOTO
BbIOOpa YCIIOBHUI MPOTEKaHMs, BEIOOpA peareHTOB M UX KOJHYe-
CTBEHHBIX COOTHOLICHHH, (Pa30BOro COCTOSHUS I ONTHMAllb-
HOT'O MPOBEACHUS XMMUYECKHUX IPOLECCOB. Y CHEIIHO MPUMEHS-
€T 3HaHUSl OCHOBHBIX 3aKOHOB XMMHH, CTPOCHHUS U PEaKIIMOHHOM
CIIOCOOHOCTH BELIECTB /U1l PELIEHUS IOCTaBIEHHBIX 3a1a4. Cro-
co0eH MPOBOAWTH aHANU3 IOJYYEHHBIX NAHHBIX, JejaTh Ipa-
BUWJIbHBIE, HAYYHO OOOCHOBaHHBIC BBIBOJBL. ['OTOB mpeniaraTh
CBOM CHOCOOBI pellIeHus MOCTAaBIEHHBIX 3a/1a4. ['0TOB paboTaTh
KaK B KOMaHje, Tak U MHAUBUAYaIbHO. CriocoOeH NpuHUMATh
ydacTue B HAYYHO-UCCIIEIOBATEIbCKOM JesITeIbHOCTH Ha OCHOBE
MCII0JIb30BAaHUsl €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX HaYK.

bazoBriit

«y
(xopor10)

TeopeTtrueckoe cofiepkaHue Kypca OCBOSHO MOJIHOCTHIO, BCE
MPEyCMOTPEHHBIE MPOTrpaMMOi 00ydeHUsT yaeOHbIC 3aaHs
BBITIOJTHEHBI C HE3HAUYUTEIbHBIMU 3aMEYaHHUSIMH.

OO0y4aromuiicst CiocOOCH IPOBOIUTH OOOCHOBAHHBIN BHIOOD OII-
TUMaJbHBIX YCIOBHM MPOTEKAHUS PEaKIuii, 3HAET CIIOCOOBI BIIU-
STHUSI HA XUMHUYECKHH MPOIIECC C IEbI0 €r0 YCHUJICHHS WU OCTa-
HOBKU. OOydYaromuiics HCIOJNb3yeT OCHOBHBIE 3aKOHBI XUMHUU
JUIsl pelIeHUsT KOHKPETHBIX 3a7a4, Ha OCHOBE 3HAHUW O CBOW-
CTBaX U CTPOCHHH BEIIECTBA MPOBOJIUT MOAOOpP PEeareHTOB, CIO-
COOCH MPOBOJAWTH AHAJIU3 MOJYUYEHHBIX JTaHHBIX, HO JIOMYCKAeT
HETOYHOCTU B (OpMYIHpPOBKax U BbIBojAax. CrocoOeH Ha 6a3o-
BOM YPOBHE MPUHUMATh y4acCTHE B HAYyYHO-UCCIIEIOBATEIbCKOU
JESITENIbHOCTH Ha OCHOBE MCIIOJIH30BAHUS €CTECTBEHHOHAYUYHBIX
U TEXHUYCCKUX HaAYK.

[Toporossiii

«3»
(ynoBieTBopu-
TEJIBHO)

Teoperuueckoe conaepkaHue Kypca OCBOEHO YaCTHYHO, OOJb-
IIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMoil 00ydeHHs y4eOHBIX
3aJJaHUN BBIITOJIHEHO, B HUX UMEIOTCS OILIMOKH.

OO0yyaromuiicst MOXET MOJ] PyKOBOJICTBOM OCYHIIECTBIISAATH BHIOOP
ONTUMAJIBHBIX YCIIOBUM INPOTEKaHUS pEaKkUUid U BO3MOKHOCTH
BIIUSIHUSL Ha CMEIIEHNE XMMHUYECKOTO PaBHOBECHSI, C LIENIbIO YBE-
JUYEHHs] BbIXoJa MpPOAYKTOB peakuuu. CriocobeH mnoadupaTh
peareHThl sl pelleHHs] MOCTaBJICHHBIX 3a/]ay, MpU ITOM HC-
MOJIb3YET 3HAHUS 3aKOHOB XMMHH, CTPOEHHS BELIECTBA U €r0
XUMHUYECKOW aKTUBHOCTH. CmOCOOEH MPOBOJUTH aHAIW3 TOJTY-
YEHHBIX PE3Yy/IbTATOB UCCIIEI0BAHUS, JOIYCKasi HE3HAUNTEIbHbBIE
omn6Oku. CriocoGeH moJ pyKOBOJICTBOM NPUHHUMATh y4dacTHE B
HAy4YHO-UCCIIEIOBATENBCKON JI€ATENbHOCTH HAa OCHOBE HCIIOJb-
30BaHUs €CTECTBEHHOHAYUYHBIX U TEXHUYECKHUX HAYK.

Huskuit

«@»
(HeYIOBIIETBO-
PHUTEIHHO)

TeopeTnueckoe coaepkaHue Kypca HEe OCBOECHO, OOJBIIMHCTBO
MPEAYCMOTPEHHBIX TPOrpaMMON OOydeHUs1 y4eOHBIX 3aJlaHul
100 HEe BHIMOTHEHBI, MO0 CoaepKaT TpyOble OUTMOKH; JAOTMOJ-
HUTEJIbHAS CaMOCTOSITeNIbHAS paboTa Haj MaTepHajioM HE TIPH-
BeJla K KaKoMY-TH00 3HaYUTEIIbHOMY MOBBIIIEHUIO Ka4eCTBA BbI-
TIOJTHEHUS YICOHBIX 3aJIaHUH.
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YpoBeHb
chOpMUPOBAHHBIX OreHka IlosicneHus
KOMIIETEHIINH

OOyuaromuiics He 3HaeT OCHOBHBIX 33aKOHOB XHMHH, IUIOXO
IIPEJICTABIISIET BO3MOXKHOCTh MX HCIIOJIB30BaHUS IIPU IIPOBENE-
HUM BBIYHCICHUN M0 ypaBHEHUsSM peakuuid. Mwmeer cnalsie
IIPEJICTABICHHUS. O CTPOCHHUM BEILECTB M UX XUMHUYECKOW AKTHB-
HOCTH, O CIoco0ax MpeBpalleHus] OAHUX BEIIECTB B JIpyrue, He
BJaJie€T METOAAMHU BbIOOpA ONTUMAJIBHBIX YCIOBUI MPOTEKaHUS
peakuyii 1 BO3MOXKHOCTH BJIMSHMS HAa CMELICHUE XUMHUYECKOIO
PaBHOBECHSI, C LIEIBIO0 YBEIUYECHHs BBIXOAA IPOLYKTOB PEAKIIUH.
He cniocoben nmoaOupate peareHTsl Ui peIeHus TOCTaBICHHBIX
3ajgad. He Biageer HaBbIKaMu 0OOOLIEHHS M OLIEHKH IOTYyYEH-
HBIX pPe3yIbTaToB ucciaenaoBanus. He cnocobeH npuHUMaTh yda-
CTHE B HAy4YHO-UCCIIEOBATEIICKON JIEATEIbHOCTH HAa OCHOBE
VCIIOJIb30BAaHUsl €CTECTBEHHOHAYYHBIX U TEXHUYECKUX HAYK.

8. MeToauyeckne yKazaHus JJisl CAMOCTOSITEILHOI padoThl 00y4aroIMXCH

CaMocTosTenbHas paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB PAaOOTHI ¢ y4eOHOM U Hay4yHOU JTH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUECKOro MaTepuasia, CIOCOOHOCTH MCHOJIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON AeSITENbHOCTH.

CamocrosiTenbHasi paboTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BPEMs MO 3aJaHUIO0 U
IIPU METOMYECKOM PYKOBOJCTBE MPEMNO/IaBaTelsi, HO 0e3 ero HelmoCPeCTBEHHOI0 y4yacTus (Ipu 4acTuy-
HOM HEIMOCPEICTBEHHOM Y4acTUU MPENnoaBaTesis, OCTAaBISIOIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboTOoM
CTYIICHTOB).

B npouiecce n3yueHus: AMCUUIIIMHBI OCHOBHBIMU BU/IaMU CaMOCTOSITENIbHOM paOOThI SIBJISIOTCS:

- MOATOTOBKA K ayJAMTOPHBIM 3aHATUSAM (JIEKLIUAM U MPAKTHUYECKUM 3aHITHUSIM) U BBIMIOJIHEHUE CO-
OTBETCTBYIOLIUX 3aJaHUM;

- camocTosiTeNbHas paboTa HaJ OTJACIbHBIMU TeMaMU Y4eOHOW IUCIHIUIUHBI B COOTBETCTBHH C
y4eOHO-TEMAaTUYECKUM TLJIAHOM;

- IOJrOTOBKA K IK3aMEHY.

Ha 3aHsATHSX JEKIMOHHOIO THUIA IPENOoAaBaTelb M3JIaraeT U pa3bsiCHAET OCHOBHBIE, Haubosee
CIIOKHBIE TIOHSTHUSI TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHUYECKHUE POOIIeMBbI, JaeT
PEKOMEH/Iallii Ha BBIIIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xoze nexuuii 00yyaromuMcsi peKOMEeHTyeTcsl:

- BECTH KOHCIIEKTUPOBAaHUE YUYEOHOIr0 MaTepuana;

- oOpamiath BHUMaHUE Ha OIpeAeTIeHHs MOHATUH, POPMYITHUPOBKH 3aKOHOB U MX MaTeMaTHYeCKOe
BBIpAXEHHE, MOJIOKEHHS, PACKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHHUI M MPOLECCOB, HAyUHbIE
BBIBO/IbI U MTPAKTUYECKHE PEKOMEHIALMH 10 UX NPUMEHEHUIO;

- 33/1aBaTh MPENOJIaBaTENI0 YTOUHSIONIME BOMPOCH C LENbI0 YICHEHUS TEOPETUUYECKUX MOJIOKEHUH,
pa3pelieHus CIOPHbBIX CUTYaAIUH.

B pabouunx KOHCHEKTaX jKelaTeIbHO OCTaBIATH I0JI, HA KOTOPBIX BO BHEAYIUTOPHOE BPEMSI MOXK-
HO cJieslaTh TIOMETKH U3 y4eOHO-METOIUYECKOro 00ecredeHus Uil caMOCTOSTENbHOM paboThl 00yyaro-
LIUXCS, JOMOJHSIONIEr0 MaTepual MPOCTyIIaHHOW JEKIUH, a TakKe MOMETKH, MOJYepPKUBAIOIINE OCO-
OyI0 B&KHOCTb T€X UM MHBIX TEOPETUUECKHUX MOJIOKESHUH.

JlJig ycnenrHoro OBJajIeHHsI KypcoM HeoOXOIuMO TocenaTh BCe JEKLUHU, TaK KaK TeMaTH4YeCKHUM
MaTepHall B3aMMOCBsI3aH MKy co0oii. B ciyuasx mporycka 3aHATHS CTYAEHTY HEOOXOIMMO CaMOCTOs-
TEIbHO U3YYUTh MaTepHall U OTBETUTh HAa KOHTPOJbHBIE BOIPOCH! IO MPOMYLIEHHONW TeMe BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYIbTALIUN.

JlaGopaTopHble 3aHATHS — 3TO akTUBHas (popma yueOHOro mporecca. [Ipu moaroToBke k madopa-
TOPHBIM 3aHATHSIM OOyyaromeMycs HeoOXOAMMO H3YYHUTh OCHOBHYIO JIUTEpPATypy, O3HAKOMUTCS C J0-
MOJIHUTENBHON JIUTEPaTypoOi, y4ecTb PEeKOMEHJAINK MpenoaaBaress. TeMbl TEOPETUUECKOTO CoaepKa-
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HUS TPEIIONIaraloT JTUCKYCCHOHHBIN XapakTep oOcykaeHus. bomnbimas 4acTh TeM AWCHHUILTAHBI HOCHT
MPAKTUYECKUM XapakTep, T.€. MpPEeIojaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHAJIN3 MIPAKTUYECKUX CUTYyaIUH.

BaxHOl 4YacThi0 CaMOCTOSTENILHOW pPaOOThI SBISICTCS YTEHHE YYEOHOM W HAYYHOM JIMTEpaTyphl.
OcHoBHast HyHKITUS YUCOHUKOB — OPUCHTUPOBATH CTY/ICHTA B CHCTEME 3HAHUI, YMECHUN W HABBIKOB, KOTOPBIC
JIOJDKHBI OBITH YCBOEHBI OYAYIIIMMH CHEMAIMCTaMU 10 JAHHOMN TUCLUILINHE.

Omnpoc o Teme 1abopaTopHOi PabOTHI MpeAcTaBIsieT cO00M OTBETHI HA MOCTABJICHHBIC BOMPOCHI
nepen 1abopaTopHoil paboToil u nocie e€ BbimogHEeHUs. 3n0keHne B MUCbMEHHOM BHJIE PE3YJIbTaTOB
JKCIIEPUMEHTAa U TEOPETUUYECKOI0 aHaJIM3a WJIM PEIlIeHHE 3aJauyu 1o omnpeaenacHHoi Teme. CoaepikaHue
MHUBUAYAIBHBIX BOIIPOCOB IO TEMaM JIabOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOJATOTOBKY OaKalaBpoB
110 OCHOBHBIM BOINPOCAM Kypca. YpOBEHb BBINOJHEHUS IMO3BOJIAET MPENOAaBATEISAM CYAUTh O XOJE Camo-
CTOATEIbHOU pabOTHI OaKaIaBpOB B MEKCECCUOHHBIN MEPUO U O CTETIEHU UX MOJATOTOBKU K 9K3aMEHY.

[ToaroroBka K 3K3aMeHy MpeANoJaraer:

- U3y4YeHHE OCHOBHOM U JIOTIOJHUTENLHOM TUTEPaTypHI;

- U3YYEHUE KOHCIIEKTOB JIEKIUH;

- y4acTue B IPOBOJAUMBIX KOHTPOJBHBIX OMPOCaX.

9. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, WCHOJAb3yeMbIX MPH OCYIIeCTBJIEHUHU
o0pa3oBaTe/IbHOIO NMpoLecca N0 JUCHUIINHE

JUisl yCIeIHOro OBJaJeHUs] AUCLUILUIMHON MCHONb3YIOTCS Cleayrolue HH(POpMalMOHHbIE TEXHO-
JOTHH O0yUYCHHS:

* [Ipu npoBeeHUH JICKIIUI HUCITOIB3YIOTCS MPE3EHTAMK MaTepuaia B nporpamme Microsoft Office
(PowerPoint), Beixon Ha MpPodecCHOHANBHBIC CAWThI, MCIIOJb30BAaHHE BHICOMATEPUATIOB pa3IMYHBIX
HMHTEPHET-PECYPCOB.

¢ JlabopaTopHble 3aHATUS 1O JUCLUIUIMHE TPOBOJATCA B CHELMAIU3UPOBAHHOM y4eOHOI
ayJAUTOPUH.

JlaGoparopHble 3aHATHS 10 AUCLUILIMHE IPOBOASTCS C UCIIOJIb30BAHUE PA3JIMYHOTO J1abOpaTOPHO-
ro o0Opy/JOBaHus, a TaKXKe Ha Ja0OpaTOPHBIX CTeHJaX-ycTaHOBKax. Ha 3aHaTuM oOydaromuiics 3HaKo-
MUTCS C (PU3UKO-XMMUYECKUMHU METOJaMM aHaln3a OOBbEKTOB OKpYXKAIOLIeH cpesbl, paboToi U ycTpou-
CTBOM IIbIJIE Ta300YHUCTHOTO OOOPYIOBaHUS U MPHUOOPOB, UCIOIB3YEMBIX MPH HCCIETOBAHUU OOBEKTOB
OKpY’KaloIIel Cpeibl, YYUTCSI TOTOBHTh CTaHIAPTHBIE PACTBOPHI, CTPOUTH KAIMOPOBOUYHBIE Tpaduku U
T.IL.

B mpomecce u3ydeHHs IUCHWIUIMHBI YYEOHBIMH WENSIMU SIBISIOTCS TIEPBUYHOE BOCIIPHUSITHE
y4eOHOM MH(OpMaIK O TEOPETUUECKUX OCHOBAX M MPUHIUMIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, TUIaHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPHPOBAHWE MOJTYYCHHBIX 3HAaHUU U
pa3BUTHE UHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JAESATEIbHOCTH PENPOAYKTUBHOTO
xapakrepa. [locpeacTBOM HCHOJIB30BAaHUS 3TUX HHTEIJIEKTYaJbHBIX YMEHUH JIOCTUTalOTCSl Y3HaBaHUE
paHee YCBOEGHHOI'O MaTepuasla B HOBBIX CHUTYalMsX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaIHsX.

JUis MOCTWXKEHMS STHX Ielieil MCIOJb3yI0TCS B OCHOBHOM TPAJUIMOHHBIE WH(MOPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYyUYEHHUS C yYETOM Pa3jIM4HOI0 COYETaHMs MAcCUBHBIX (opM (JIeKIus, Jia-
060opaTopHOE 3aHATHE, KOHCYJIbTAIUA, CAMOCTOSATENbHAS pabdoTa) U PENPOLYKTUBHBIX METOIOB 00y4eHUs
(moBecTBOBaTENIbHOE M3JI0XKEHHE YueOHOI MHpOopMaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U J1a00paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIOJHEHHE KelC-3aJaHni, pacueT 3KOOH03aIUTHO-
ro o0opy0BaHus).

VYHuBepcuter obecredeH HeoOXOIMMBIM KOMIUIEKTOM JIMLEH3MOHHOTO MPOTrpaMMHOro obecrede-
HUS:

®  CeMelCTBO KOMMEPUYECKHX OINEPALMOHHBIX cucTeM cemeiicTBa Microsoft Windows;

e oducHbIif naket npunoxxenuit Microsoft Office;

e [porpamMMHasi cUcTeMa JUIsl OOHapyKEHHUs! TEKCTOBBIX 3aMMCTBOBAHMUN B y4eOHBIX M Hay4YHBIX
pabotax «Anturuiaruat.BY3».
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10. Onucanume MaTepHAJbLHO-TEXHHYECKOi 0a3bl, HEOOXOAMMOW I OCYHIIeCTBJIEHHUS
0o0pa3oBaTe/ILHOIO NMpouecca N0 AMCUHUIINHE

Peanu3amust yueOHOTO MpoIlecca OCYIIECTBISETCS B CHEIUAIBHBIX YYeOHBIX ayJUTOPHUSX YHUBEP-
CUTETa JJIsl IPOBEACHUS 3aHATUH JICKIIMOHHOTO TUIIA, JIJAOOPATOPHBIX 3aHITHIA, TPYIIOBBIX U UHAWBU]Y-
IbHBIX KOHCYJIbTAIIMM, TEKYIIErO0 KOHTPOJIS U MPOMEXKYTOYHOM aTTecTauu. Bee aynuropun yKoMIUIeK-
TOBaHbl CIELMATU3UPOBAHHON MeOENbl0 U TEXHUYECKHMMH CpPEICTBAMHU OOYYEHHS, CIYKalIUMH IS
npencTaBicHuss y4eOHOW uHpopManuu Oonbinoi ayguropuu. [Ipm HeoOXomuMocTH O00yJaroImUMCs
npesiaraloTcs Habophl IEMOHCTPAIMOHHOTO 000py/I0BaHUs U yueOHO-HAIIIAJHBIX MOCOOMii, obecreyu-
BAIOIINE TEMATHUYECKUE WLTIOCTPALIUH.

CamocTosTenbHas paboTa 00y4daroIuXcsl BHIIOTHSAETCS B CHEIHMATM3UPOBAHHON ayAUTOPUH, KOTO-
past 06opyZoBaHa yueOHON MeOeNbi0, KOMIBIOTEPHON TEXHUKOW ¢ BO3MOYKHOCTHIO MOJIKIIIOUEHUS K CETH
«HTepHeT» u olecredeHHeM JIOCTyla B JJIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CpEay
YIIITY.

EcTh nomenienue 1ig XxpaHeHus: ¥ NPOPUIAKTUYECKOT0 00CITyKUBaHUS y4eOHOTO 000py10BaHUSI.
TpeGoBanus kK ayiuTopusm
HaumenoBanue crieniaibHbIX TOMEIICHHA OcCHaIIeHHOCTh CIEIUATBHBIX TOMEIICHHM
Y IOMEIIEHUH JIJIs1 CAMOCTOSITENTbHOM paboThI Y TIOMEUICHHH ISl CaMOCTOSATEIbHOU PabOThI
[Tomemenne s JIGKIMOHHBIX  3aHSATHH,
TPYIIOBBIX M WHIUBUIYAJIBHBIX KOHCYJIbTa-
LIU{A, TEKyIleW M NPOMEXYTOYHOM arrecra-
LUH.

CroJibl U ayIUTOPHBIE CKAMbU, KOMILJIEKT HArJsa-
HBIX TIO0COOMIA; TIEPEHOCHOE MYJIbTUMEIUNHOE
obopyznoBanue (HOyTOYK, 3KpaH, TPOEKTOP)

VYuebHast mabopaTopust UIs MPOBEACHUs 1adopa-
TOPHBIX 3aHATHH, OCHAaIlleHHas J1a0opaTOPHBIMU
CTOJIaMHU U CTYJIbSIMH, HIKa(i)aMI/I AJI1 XpaHCHUA
PEaKTUBOB, J1a0OPaTOPHBIMU YCTaHOBKAaMH, KOM-
IIJICKT y‘-I€6H0-HaFJI$II[HI)IX MaTCpuaJIOB XUMHYC-
CKOM ITOCY10i U peaKTUBaMU

Cronbl, CTynbs, 3KpaH, npoekTop. Paboune Mecta
CTYJCHTOB, OCHAII[CHbl KOMIIBIOTEPAMU C BBIXO-
JIOM B ceTb VIHTEpHET U 3JeKTpOHHYI0 WH(OpMa-
IIMOHHYIO0 00pa30BaTENIbHYIO CpENy.

[Tomerenue 115 1abOpaTOPHBIX 3aHATUI

[Tomerienust 1y1st CaMOCTOSATETBLHOM paOOTHI

[Tomenienune it XpaHeHUs] U TPOPUITAKTHIE-
CKOro 0OCIIy)XHBaHUS y4eOHOro oOopymoBa-
HUSI

PacxonHble MaTepuansl s peMOHTA U OOCITYXH-
BaHUS TEXHMKH. MecTa i XpaHeHus o0opyJo-
BaHUS
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