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1. O01mue MoJI0KeHU s

Jucuunianaa «XuMHs» OTHOCUTCS K 0a30BOM yacTH 6s0ka 1 yueOHOro 1uiaHa, BXOJAALIETo B CO-
cTaB 00pa3oBaTe’IbHON mporpaMMsel Beiciiero odpasosanus 35.03.01 — Jlecnoe neno (mpoduis — JlecHoe
JIEJI0).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu pabodeil mporpaMmbl Y4eOHON TUCIUIITHBI
«XUMUS ABISIOTCA:

- @enepanbHblil 3ak0H "O06 obpa3zoBanuu B Poccuiickoit @eaeparnuu', yTBepKICHHBIA MTPHKA30M

Muno6paayku PO Ne 273-D3 ot 29.12.2012;

- IIpuka3z Munoopuayku Poccuu Ne 245 ot 06.04.2021 r. O6 yTBep>KIeHUHU TIOPsIKA OPTaHU3aIlUN
U OCYILIECTBJICHUS 00pa30BaTEeNbHOM AESITENLHOCTU MO 00pa30BaTeIbHBIM MpOrpaMMaM BbIC-
niero oOpa3oBaHHUsl — MporpaMmaM OakanaBpuara, MporpaMMaM CHelHaTuTeTa, IporpaMmmam
MarucTpaTyphl.

- @enepalibHbIIl TOCYJapCTBEHHBIM 00pazoBaTeNbHbIN cTaHgapT Bbicuiero obpazoBanus (OI'OC
BO) no nanpasnenuto noaroroBku 35.03.01 «Jlecnoe neno» (ypoBeHb OakanaBpuar), yTBEp-
JKICHHBIN npuka3zoM MuHHcTepcTBa 00pa3oBanus u Hayku PO Ne 706 ot 26.07.2017;

- IIpodeccuonanphslii crannapt «Mactep TUTOMHUKa» (YTBEPKAECHHBIN puka3zoM MuHUCTEpCTBA
Tpyaa u coranbHoii 3amutel PO ot 27 utons 2018 r. N 423H).

- [lonoxxeHue o MPaKTUYECKOMN MOATOTOBKE 00YUAIOIIUXCS, YTBEPKICHHOE MPUKa3oM MUHUCTED-
CTBa HayKH U BbIciero oopasosanus Poccutickoit @enepaunu ot 05.08.2020 Ne 885 u nmpukazom
Munuctepcra npocserienust Poccuiickoit ®@enepanun ot 05.08.2020 Ne 390;

- YueOHBbIe IUTaHBI 00pPa30BaTENBHON MPOrpaMMBbl BeICIIEro oOpa3oBanus HampasieHus 35.03.01 —
Jlecnoe nemno (mpodumis — JIecHoOe 7e10), MOATOTOBKH 00YYarOIINXCS 10 OYHOHN U 3a04HOM (op-
MaM 00yueHus1, onoopeHHsie YueHbiM coBeToM YIJITY (mporokon Ne3 ot 20.03.2025).
OO6yuenue o oopazoBareabHO mporpamme 35.03.01 — Jlecnoe neno (mpoduts — JlecHoe aeno).
OCYILECTBIISIETCSA HA PYCCKOM SI3BIKE.

2. Hepeqenb NJIAaHUHPYEMBIX PE3yJbTaTOB oﬁyqe}mﬂ o AMCHHUIIJIMHE, COOTHECCHHBbIX
C INIAHUPYEMBIMHU pPE3yJbTaTaMHU OCBOCHUS 06p33OBaTeJ'leOI7[ NMporpaMmal

HJ'IaHI/IpyeMI)IMI/I pe3yibTaTaMu 06y‘-ICHI/I$[ Mo JUCHUINIMHE ABJIAIOTCA 3HAHUWA, YMCHUSA, BIIaACHUA
W/WJIH OTIBIT I€ATEIbHOCTH, XapaKTePU3YIOIINE ITAMbl/ypOBHU (POPMUPOBAHUS KOMIETEHIIUN 1 00eceyn-
Baromue JOCTHIKCHUE TNIAHUPYCMBIX PE3YJIBTATOB OCBOCHU A O6p330B&T€JIBHOfI ImporpaMmsl B LICJIOM.

Leab ocBoeHust ITMCHUNIUHBI — POopMHUpOBaHUE y Oy IyImuX OakaaaBpOB CIOCOOHOCTH K MIPUMEHE-
HUIO €CTECTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX 3HAHUH XUMHH, TEOPETUUECKOTO U IKCIIEPUMEHTATIHLHOTO
UCCIIEIOBaHMs B MPOPECCUOHANBHOMN 1€ATEeIbHOCTH.

3agaumn AUCHUNIMHBI:

— IIPUBUTH O6y‘—IaIOH_[I/IMC$I CIOCOOHOCTH K OPUMCHCHUIO €CTCCTBCHHOHAYYHBIX U O6HI€I/IH)KeHep-
HBIX 3HAHUH 110 XUMHH, PyHIaMEHTAIBHBIX 3aKOHOB MTPUPOJIBI XapaKTEPU3YIONTNX XUMUYECKUE U pU3nye-
CKHE CBOMCTBA OKPYKAIOUINX HAC OOBEKTOB U SBJICHUII;

— 00y4YHTh METOJIaM PEIICHUS 33]]a4 C UCIOJIb30BAHUEM €CTeCTBEHHOHAYYHBIX 3HAHUN O 3aKOHO-
MCPHOCTAX XHUMHUYCCKHUX HpeBpaHIeHI/II\/’I 1 OCHOBHBIX XMMHYCCKHX 3aKOHOB, METOJaM MaTEMaTHU4YECKOI'O
aHalM3a U MOJICTTMPOBAHUS B MPOGECCHOHATHHON AESITETbHOCTH.

IIpouecc u3yyeHusi JUCUMILIMHBI HANIpaBJeH Ha ¢jopMupoBaHue cieayrouleid odmenpodec-
CHOHAJIbHOW KOMIIETeHIIMU:

— OIIK-1: cnoco0eH MpUMEHSTh €CTECTBEHHOHAYYHBIC U OOICHHKEHEPHBIC 3HAHUS, METOIbI Ma-
TECMATUYCCKOI'o aHalin3da U MOJCIUPOBAHHA, TCOPCTUUCCKOTO U SKCIHCPUMCHTAIILHOTO HUCCIICAOBAHUSA B
npodeccuoHanbHOM e TeNIbHOCTH.

B pe3yabTare usyueHnsi JUCHUIIMHBI 00YYAKIIMICH JOIAKEH:
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3HATh:

— CCTCCTBCHHOHAYYHBIC (I)YHILaMeHTaHLHBIC 3HaHUA, CyThb OCHOBHBIX 3aKOHOB XMMHUHU U XUMHUYCCKUX
IIPEBpaILeHUH, METOJbl MaTEeMaTHYECKOr0 aHajIu3a MOJIYYEHHBIX PE3yJbTaTOB XMMHMYECKOI'O SKCIEepH-
MEHTAa;

— 3aKOHOMEPHOCTU U3MEHEHMs (PU3MUECKUX U XMMUYECKUX CBOWCTB IPOCTHIX U CI0KHBIX BEIIECTB
B coorBeTcTBUU ¢ [lepuonnueckum 3akonoMm J1.11. Menneneesa.

yMeThb:

— CaMOCTOATCJIIbHO IMPUMCHATL MATCMATHYCCKUC MCTOMbI, (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IG U XMMHYCCKHEC 3a-
KOHBI JIJIS peIlIeHUs IPaKTUYECKUX 3a7a4 B 00JacTU IpOoPecCuOHAIbHON 1 TeIbHOCTH;

— 3allMCbhIBaTh YPAaBHCHUA peaKHI/Iﬁ XUMHNYCCKHX HpeBpaH_IGHI/Iﬁ BCIICCTB U UX IIOJIYYCHHA; IIPOBO-
JUTh QHAJIOTUH B N3MEHEHUH CBOWCTB XUMHUYECKUX COECMHEHUH.

BJIA/JeTh:

— IPAaKTUYECKUM IPUMEHEHHEM €CTECTBEHHOHAYUYHBIX M OOLEHMH)KEHEPHBIX 3HAHWH, 3aKOHOB XH-
MHU, MECTOAUK NPOBCACHUSA TCOPCTUICCKOTO U SKCIICPUMCHTAJIbHOIO XUMHUYCCKOI'0 UCCIICAOBAHNA JIA pC-
HIEHUs 33734 B IPO(HEeCCHOHAIBHON JesITeIbHOCTH;

— BBISIBJIEGHHEM B3aMMOCBS3M MEXIY CTPYKTYpOMH, CBOMCTBAMU M PEAKIMOHHOHN CIOCOOHOCTHbIO XUMHUYE-
CKUX COEJJMHEHUH.

3. MecTo AMCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JanHast yyeOHasi JUCHMILUIMHA OTHOCUTCS K 0Os3aTeIbHBIM TUCIUIUIMHAM 0a30BOW 4acTH, YTO
o3HaydaeT popMHUpOBaHUE B Ipolecce 00ydeHus y 6akaiaBpa OCHOBHBIX 00IIepodeCCHOHATbHBIX 3HAHUN

Y KOMIIETEHLIUH B paMKaX BBIOPAHHOTO MPOQUIIA.

OcBoeHME TaHHON TUCLUIUIMHBI SBJSETCS HEOOXOIMMOM OCHOBOM UIsl OCTIEAYIOLIETO U3YUEHUS
mucuuruind OITOIT u HanucaHus BBITYCKHON KBaTM(PUKALMOHHOM paboThI.

Hepequb 06@61’16’4“6(1]01/{41/{)6, conymcmeyrouwux u obecnevusaemvix ()ucuunﬂuu

Obecneuusarowue Conymcmeyrowue Obecneuusaemvie

Maremaruka, ®usznka DKomI0rus CraTucTHKa

VYka3aHHbIE CBSI3U JUCIHMILIMHBI 1al0T 00yUaIoLIEMyCsl CHCTEMHOE IIPEJICTaBICHUE O KOMILJIEKCE U3Y-
gaeMbIX JUcUUIIiH B cooTBeTcTBUU ¢ DI'OC BO, uto obecneunBaeT TpeOyeMblii TEOPETHUECKH YPOBEHb
Y TIPAKTUYECKYIO HAMPABIEHHOCTh B CUCTEME 00yUYeHUs U Oy IyIIeH NeITeTbHOCTH BBITyCKHUKA.

4. O0beM IMCHHUIIMHBI B 324eTHBIX eIMHULAX € YKa3aHHEeM KOJINYeCcTBAa aKaJeMHYeCKUX 4YacoB,
BBIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs ¢ npenojaparesieM

(mo BuaaM yueOHBIX 3aHSTHII) 1 HA CAMOCTOSITE/ILHYIO PA00Ty 00y4aroIMXCH

O061mast Tpy1I0eMKOCTh JTUCITATIITMHBI

Bcero akaeMuyecKkux 4acoB
Bun yuebHoit paboTbl ouHas popma 3a04Has OYHO-3a04Hast (popma
dopma
KonTrakTHasi pa6oTa ¢ npenojaBarejieM*: 52,35 10,35 16,35
nekruu (JI) 18 2 6
npaktuueckue 3ansatus (I13) 18 - 10
nabopartopubie paboTsl (JIP) 16 8 -
WHBIE BUJIbI KOHTAKTHOM pabOThI 0,35 0,35 0,35
CamocTosiTesibHAsi pa00oTa 00yYAKOIIMXCS: 91,65 133,65 127,65
U3Y4YEHHE TEOPETUUECKOI0 Kypca 22 45 39
MOJTOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80 80
MOJTOTOBKA K MPOMEKYTOUYHOW aTTeCTAllUU 35,65 8,65 8,65
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O01mast TPy10eMKOCTh 4/144

*KoHTakTHast paboTa 00ydaromuXcsl ¢ MPENogaBaTeieM, B TOM YHCIIE ¢ TPIMEHEHHEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEX-
HOJIOTHI, BKJIFOUAET 3aHATHUS JIEKIMOHHOTO THUIIA, M (MJIN) 3aHATHS CEMUHAPCKOTO TUTIA, 1a00OpaTOpHBIC 3aHATHA, U (WIH) TPYII-
MIOBbIE KOHCYJIbTalluy, U (WIN) HHIUBUIYIbHYIO PadoOTy 00ydaromerocs ¢ NpernoiaBaTesieM, a TAKKe aTTeCTal[HOHHbIE UCITbI-
TaHMs IPOMEKYTOUHOU arTecTanny. KoHTakTHas paboTa MOXKET BKIIIOYATh MHBIE BUABI yUeOHOH NeaTeIbHOCTH, IPeTyCMaTpH-
BalOIIME TPYNIIOBYIO ¥ MHANBUAYaIbHYIO paboTy o0ydaromuxcs ¢ npenojaBareneM. Yacsl KOHTAKTHOH pabOThI ONPeNessFoTCs
[MonoxxennemM 00 opraHu3alK W MPOBEJACHUN KOHTAKTHOW pabOTHI NMPU peau3aluy 00pa3oBaTesbHBIX HPOIPaMM BBICIIETO
oOpazoBanusi, yTBep>KaeHHbIM YueHbIM coBeToM YIJITY ot 25 despainst 2020 roaa.

5. Coaep:xkanue JUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBEJAeHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX YacoB

5.1.TpynoeMkocTh pa3ieoB AUCHUILIHHBI

o4yHasi popma o0OyueHust

Bcero
Ne . | CamocTosTENbHAS
HaumeHnoBanue pa3nena quCHUIIUHBL J | I3 | JIP | koHTaKTHOM
/T pabora
paboTHI
1 | BBeaenue B Kypce
11 BBeneHue 1 OCHOBHBIE TIOHATHS U OTIpe/ie- 1 1 )
" | neHns
1.2 | dyHgaMeHTAIbHBIC 3aKOHBI XUMUHU 1 2 - 3 4
OCHOBHBIE KJIaCCHl HEOPTaHUIECKUX CO-
1.3 | enuuennii. Xumug 31eMenToB. CBOMCTBa 2 4 - 6 14

BKHEUIITUX COCJIMHECHUH.

2 | CTpoeHue BenecTBa

CrpoeHnue aToma 1 nepuoandecKas Cu-
cremMa XuMudeckux 3nmemMeHToB J[.1.MeH- 2 4 - 6 6
neneeBa. [loHATHE 0 XUMHYECKOMN CBSI3H.
3 BBejneHune B TeOpHI0 XMMHYECKHX MPOIECCOB

3.1 | DHepreTuka XMMHUYECKHUX MPOIIECCOB 2 2 - 4 2
39 CKOpOCTh XMMUUYECKHUX PEAKIIMHA U XUMHU- ) 4 i 6 4
YECKOE paBHOBECHE
3.3 | PacTBOpHI 4 2 8 16 16
4 DJIeKTPOXMMHUYECKHE MPOLEeCChI
KHUCITUTEJIbHO-BOCCTAHOBUTEIbHBI K-
41 OKuCIUTENBHO-BOCCTAHOBUTENBHBIE Pea > ) 4 6 4
92071
["anpBaHMYECKHUE DTIEMEHTHI. DIEKTPOIIN3
4.2 | pactBopoB u pacminaBoB. Koppo3us meran- | 2 - 4 4 4
710B. Bonpockl sK00THH.
Hroro no paznenam: 18 | 18 | 16 52 56
[IpoMexyTouHas aTTeCTaLUs - - - 0,35 35,65
Bcero 144
04HO-3204Hasi popma 00y4eHHs
Bcero
Ne .. | CamocTosTEeNnbHAS
HaumenoBanue pa3nena quCIUIIUHBI JI | TI3 | JIP | koHTaKTHOM1
/T paborta
paboThI
1 | BBenenue B Kypc
1.1 BBenenue 1 0OCHOBHBIE IOHATHSA U OIIPENE- ) i i i 3
JICHUS
1.2 | ®dyHgaMeHTAIbHBIC 3aKOHBI XUMUHU | 2 - 3 14




Bcero

No . | CamocrodaTenbHas
HanmenoBanue paznena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOH
/I pabora
paboThI
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSITH-
1.3 | Henuit. Xumus snemeHToB. CBOMCTBA BaXK- 2 2 - 4 24
HEUIINX COCTUHEHUH.
2 | CTtpoeHue BelecTBa
CtpoeHue aToma ¥ IepuoandecKasl CucTeMa
xuMuueckux aemeHToB J.M.Menneneena. 1 2 - 3 20
[ToHsiTHE O XMMHUYECKOM CBSI3H.
3 BBeneHue B TeopuIo0 XMMHU4YECKHUX MPOLECCOB
3.1 | DHepreTuka XMMHUYECKUX MPOIIECCOB - - - - 10
39 CKOpOCTbh XMMUYECKHX PEAKIUH U XUMUYEe- | i i i 14
CKOE€ PaBHOBECHE
3.3 | PacTBOpHI 1 2 - 3 12
4 DJIeKTPOXMMHUYECKHE MPOLECChI
41 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAK- 1 ) i 3 12
01501
["aibBaHUYECKHE DIIEMEHTBI. DJIEKTPOIIH3
4.2 | pactBOpoB U pacmiaBoB. Kopposus meran- - - - - 10
J0B. Bonpockl 3K010THH.
HToro no paznenam: 6 | 10 | - 16 119
[IpoMexxyTo4yHas arTecTanus - - - 0,35 8,65
Bcero 144
3aouyHasi gopma o0ydeHus
Bcero
No . | CamocTosTenbHast
HaumenoBanue paznena QuCHUIUITUHBL JI | TI3 | JIP | xkoHTaKTHOH
n/m pabota
paboThl
1 | BBenenne B Kypc
1.1 BBenenue u 0CHOBHBIE TTOHSTHS U OTIPEJIC- ) i i 3
JICHUS
1.2 | dynpaMeHTaIbHbIC 3aKOHBI XUMUHT 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEIU-
1.3 | Henwuit. Xumus snemeHToB. CBOMCTBA BaXkK- - 4 4 24
HEUIINUX COCTMHEHUH.
2 | CTpoeHue BenecTBa
Crtpoenue aToma # mepuoandecKasl CucTeMa
xuMmudeckux 3neMenToB J[.M.Menneneena. - - - 10
IToHSTHE O XMMHUYECKOM CBSI3H.
3 BBeneHue B TeOpuI0 XMMHUYECKUX MPOLECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOILIECCOB - - - 6
39 CKOpOCTh XMMHYECKHX PEAaKIUi U XUMUYe- | i i 14
CKOE€ PaBHOBECHE
3.3 | PacTBOpHI 1 2 5 32
4 DJIeKTPOXMMHUYECKHE MPOIECChI
41 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEaK- i ) i 12
01501
["anibBaHMYECKHE AIEMEHTHI. DIIEKTPOIU3
4.2 | pactBOpOB M paciiaBoB. Koppo3us merai- - - - 10
710B. Bonpockl 3ko10rHM.
HToro nmo paznenam: 2 - 8 10 125




Bcero
No . | CamocrosATenmpHas
HanmenoBanue paznena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOH
/I pabora
paboThI
[IpoMexxyTo4yHas arTecTanus - - - 0,35 8,65
Bcero 144

5.2. Coaep:xaHue 3aHATHH JEeKIIHOHHOT0 THIIA

Pasnen 1. BBenenue B Kypc

1.1 Beeoerue u ocHOBHbLEe NOHAMUS U ONPEOeeHUs.

[Ipenmer u 3agaun XUMUH, €€ MPAKTUYECKOE 3HaYeHNEe. XUMHUS U POOJIeMbl COBPEMEHHOW HAYKH
u obmectBa. Ponb XuMHM B pa3BUTHHM JIECOXUMHUYECKOTO KoMiuiekca Poccuiickoit ®enepariui.
Opranuzanus caMoCTOSTEIbHON pabOThI IO Kypcy 0OOIIel XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHusi Macchl U 3Hepruu. llepuoamuHocTh. 3akoH coxpaHeHus 3apsiia. OCHOBHBIC
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knacchbl HeopeaHuyeckux coeOuHeHull

Oxcupl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommekcHble coeaunenus. OmnpeneneHue,
HOMEHKJIATypa.

CpoiicTBa BaKHEHMINMX COEAMHEHUH »lieMeHTOB. HaxoxaeHue sneMeHTOB B mpupoje. CrocoObl
nonryueHust. CBOMCTBA M IPUMEHEHHE.

Paznen 2. Ctpoenue BenecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumudeckux snemenmos /.M. Menoeneesa

OcHoBHbIE MOHATUS O CTpoeHHH atoMa. [loHsTue o kBaHTaX. OCHOBHBIC TOJOXKEHHS KBAaHTOBOI
MEXaHHUKH. DJICKTPOHHOE 00J1aK0, OpOUTAIIh, KBAHTOBBIC YHCIIa. [TOpSIOK 3arOTHEHMSI DIICKTPOHHBIX YPOBHEH
aTOMOB: 3aKOH HaMMEHbUIEW 3HepruM, npaBwio XyHnaa, npuHuun Ilaynm, npaBuno KieukoBckoro, 3akoH
ANIEKTPOHHOW CHUMMeTpHH, 3aKOH Mo3nu. [IpaBuia moCTpOeHHsT YETHBIX M HEYETHBIX PSAJOB OOJBIINX
MIEPUOOB. S-, p-, d- u f-amemenTsl. [lepuoarueckrie CBOMCTBA XMMUYECKUX IIEMEHTOB: SHEPTUs HOHU3AIINHY,
CPOJICTBO K DJIEKTPOHY, SJIEKTPOOTPULIATEILHOCTh, ATOMHBIE U HOHHBIE PAJINYChI, CTETICHb OKUCIICHHSI.

2.2 Xumuueckas c6s3b u CMmpoeHue npocmlx MoKy

XuMu4deckasi CBsI3b: BUIbI, METONIbI onucaHus. OCHOBHBIE XapaKTEPUCTUKU XUMUUYECKOU CBS3H:
JUIMHA, HAIlPaBJIE€HHOCTb, MPOYHOCTh. KoBaneHTHas cBsA3b. MeTO/1 BaJEHTHBIX CBS3€H: HACHIIIAEMOCTb U
HaIPaBJIEHHOCTh CBSI3M, KPATHOCTh CBSI3H, MOJISIpU3yeMocTh. ['mOpuauzanus. MoHHas CBs3b: SHEprus
WOHHOM CBSI3U, TOJIAPU3ALMS HMOHOB, MOJSPHOCTh U MOJSIPU3YEMOCTb CBsA3U. CTpOEHHE BEILIECTB B
KOHJICHCUPOBAHHOM COCTOSTHUH.

Pa3nen 3. BBerenne B TeOPHI0O XUMHYECKHX MPOLIECCOB

3.1 DHepeemuka XumMuyecKux npoyeccos

BuyTpennsist sHeprus u dSHTaNbNusA. TerioBbie QD (eKTsl pa3nuuHbIX mpoleccoB. 3akoH [ecca u
CJIeJICTBHS U3 HETO BhITeKatonue. CtanaapTHas TermioTa oopazoBanus. [lonstue 06 aaTponuu. M3menenue
SHTPONUH B pa3IHYHBIX npoiieccax. [loustue 06 suepruu ' m60ca u e€ u3MEHEeHUN KaK MepPhl PeaKIIHOHHOM
CIIOCOOHOCTH.

3.2 Cropocmb Xumuyeckux peaxkyuil U XUuMuieckoe pasHosecue

CKOpOCTh peakiy B TOMOT€HHBIX U TETEPOTEHHBIX cucTeMax. DaKTOPhI, BIUSIONINE HA CKOPOCTh
peaxuuu. [TorsiTue 06 akTHBUPOBAaHHOM KoMILIekce. HeoOpaTuMeie 1 0OpaTUMbIe MTPOIECChl. XUMUYECKOE
paBHOBecue. Koncranra paBHoBecus. [Ipnanun Jle-Ilarense.

3.3 Pacmeopuwi

OO6mme moHaTHS O pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOEHHOCTH BOJBI Kak
pactBoputens. OOpazoBaHue pacTBOpoB. PacTBopuMOCTh BemiecTB. TepMOXUMHUYECKHE TPOIECCHl MPH
pactBopeHn. CriocoObI BRIpaKEHUSI KOHIICHTPAIIUH.

PazbaBneHHbIC paCTBOPHI HEJIEKTPOIUTOB. M neanpHble pacTBOphl. KommuratuBabie CBOHCTBA pac-
TBOpOB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBolicTBa BOJHBIX pPacTBOPOB 3JIEKTpoJauTOB. MoHHOE npousBeneHue BoAbl. BogoponHsbIii



nokazatenb pH. CuibHBIC U Ci1a0ble SJEKTPOIUTHL. AKTUBHOCTh. KOHCTaHTa muccornuanuu. 3aKoH pa30aB-
nenus OctBasibia. MoHHBIE peakiuu.

YcnoBust cmenieHus: paBHoBecHs. [IponsBeneHue pacTBOpuMOCTH. KosMuecTBeHHOE omucaHue
paBHOBECHUM B pacTBOpax d3JEKTPONMUTOB. [IpumMeHeHue 3akoHa ACHCTBYIOIIMX MACC K DJICKTPOJIHUTAM.
I'maponus coneit. CteneHb U KOHCTaHTa TUAPOn3a. Jucconuanms KOMILUIEKCHBIX COCIMHEHUN.

Krnaccudukanus u XxapakTepuCcTUKa XUMHUYECKUX U PU3NKO-XUMUYECKUX METOJIOB aHaM3a. AHa-
JUTUYECKUE PEAKIIMK HA UOHBI.

Pa3znen 4. diiekTpoXumMmn4ecKme Mpouecchl

4.1 OxucaumenvHO-60CcCMAHOBUMENbHBLE NPOYECCHI

BaxHeiiline BOCCTAHOBUTENM M OKUCIHUTENU. MeToAbl COCTABICHHS] YPABHEHUN OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluyii. BiusHue cpelpl Ha XapakTep NPOTEKAHUs PEaKLUi.

OKBUBAJICHT OKUCIUTENS U BoccTaHoBUTeNA. Kitaccudukanus okucianTeabHO-BOCCTAHOBUTEIbHBIX
peaKkuuid.

['anibBaHMYECKUN 3JIEMEHT. OJEKTPOAHbIE NOTeHUHANbl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
noteHuuansl. HampaBnenue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Xumus s, p, d, f-
METaJUIOB.

4.2 Dnexkmponus

DJIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN Npouecc. KaToaHble 1 aHOJHBIE IPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DNEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHYECKAsi KOPPO3usl. 3alIiTa METAUIOB OT Koppo3uu. Bo-
MIPOCHI HKOJIOTUH.

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOTO TUIIA

Y4eOHBIM IIAHOM IO JUCHUIIIMHE MPEAYCMOTPCHBI IPAKTUYICCKUEC U na60paT0pHLIe 3aHATUA

®dopma mpo- Tpyro€MKOCTB, yac
Ne Haumeroanme pasgena BEJICHUS O4YHas | 3a04- | OYHO-3a-
JTUCIUIUIAHBI (MOJTYJIS)
3aHSATHS Hast OuHas
Paznen 1. BBenenue B kypc «OO111as 1 HeopraHuye- IIpaKTHYe-
1 | ckasg xumus» (tema 1.1.-1.2. @yHameHTalbHBIE 110- cKast 4 - 2
HSTHSI U 3aKOHBI XUMHH. 3aKOH SKBHBAJICHTOB.) pabota
Paznen 1. Beenenue B kypc «OO11ast U HeopraHuye- —
5 | cKas XuMHsD» (rema: 1.3. OcHOBHBIE KJIacChl HEOpra- P cxas 4 4 >
HHUYECKUX coequHennii. Xumus snemMeHToB. CBoM-
CTBa BAKHEUIIIUX COCTMHCHHMIA. ) paGora
Paznen 2. Ctpoenue BemecTBa NE—
3 (rema: 2.1. CtpoeHue aToMa M HEpUOIUYECKAs] CH- pCKasI 4 ) 5
cremMa xumuueckux osiaeMmeHnToB JI.M.Menneneena. 6
tema: 2.2. [ToHsiTHe 0 XMMUYECKOH CBSI3H.) pabota
Paznen 3. BBeneHnue B TEOPUIO XUMUYECKHUX MPOLIEC-
COB IIpaKTH4e-
4 | (tema: 3.1. DHepreruka XMMHYECKHUX IPOIECCOB. cKast 6 - -
tema: 3.2. CKOpoCTh XUMHUYECKUX PEAKIMN U XUMU- pabota
yeckoe paBHoBecHe. KaranuTuueckue peakiuu.)
Pa3nen 3. BeneHue B Teopri0 XUMHUYECKUX MTPOLIEC-
COB paKTHie-
5 | (rema: 3.3. PactBopsl. [Ipurorosnenue pacTBOpoOB 3a- cKast 2 - -
JAHHOW KOHIEHTPALIMU U3 BELIECTB PAa3JIMYHOIrO ar- paborta
pPEraTHoOro COCTOSIHUS. )




®dopma mpo- Tpyro€MKOCTB, yac
HanmenoBanwme pasznena P P 12 .
Ne BEICHUS OYyHas | 3a04- | OYHO-3a-
JTUCHUTITUHBI (MOYJIs1)
3aHSTUS Hasi OuHas
Pasnen 3. Benenue B TEOpUIO XMMHUECKUX IIpoIec- | JlabopaTop-
6 | CoB Hasl / IPaKTH- 4 1
(rema: 3.3. PactBopbl. CunbHBIE U Ci1aObIe DJICKTPO- yeckas
auThl. VIOHHBIE paBHOBECHS. ) pabota
nabopaTop-
Paznen 3. BBegeHnue B TEOPUIO XUMUYECKHUX MPOLIEC-
Hasl / IPaKTH-
7 | coB qecKas 4 2 1
(rema: 3.3. PactBopsl. ['uapomnus.)
pabora
nabopatop-
Paznen 4. DnekTpoxuMHuuecKre npouecchl patop
Has / IPaKTH-
8 | (tema: 4.1. OKuCAUTENBEHO-BOCCTAHOBUTEIBHBIE PE- 4 2 2
AKILHIL) yeckas
' pabora
Paznen 4. DnekTpoXuMHUYECKUE MPOIIECChHI
nabopaTop-
9 (rema: 4.2. T'annbBaHMYECKUE AIEMEHTHI. DJIEKTPOJIU3 Hast 4
pacTBOpoB U paciiaBoB. Kopposus meramios. Bo- aGoTa
IIPOCHI SKOJIOTHH. ) P
HTroro: 34 8 10
5.4 Jleranu3anmsi cCaMOCTOSATEIbHOI padoThI
TpyroeMKOCTh, yac
No HaumenoBanwue paznena Bun camocrosTenbHON | oyHas | 3a04- OYHO-
- JUCLUILIMHBL (MOJLYJIs1) paboThl Has 3a04-
Hasi
Pa3znen 1. BBenenue B kypc «O01mas u He-
yP [ToaroroBka k onpocy
opranuydeckas xumus» (tema 1.1.-1.2. Oyn- .
1 10 TEME IPAKTUYECKON 6 17 9
JAMEHTAJIbHbIE TOHTHSI U 3aKOHBI XUMUH.
paboThI
3aKOH SKBUBAJICHTOB.)
Pazgen 1. BBenenue B kypc «O01mias u He-
opranuydeckas xumus» (tema: 1.3. OcHOB- ITonroroBka k onpocy
2 | HbIE KJIACCHI HEOPTAHUUYECKUX COCAUHEHUN. | IO TeMEe MPaKTHYECKON 14 24 20
Xumus 35eMeHToB. CBOMCTBA BaKHENIIINX paboThI
COCIMHEHH.)
Pazgen 2. CtpoeHue BemecTa
(tema: 2.1. Ctpoenue atoma u nepuoauye- | I[loaroroBka k omnpocy
3 |ckag cHCTEMa XUMHYECKHUX DJIEMEHTOB | IO TEME MPAKTUYECKOMN 6 10 20
J.M.Menneneesa. tema: 2.2. [lonsatue o xu- paboThI
MHYECKOH CBSI3H.)
Pasznen 3. BeeneHue B TEOpUIO XMMHUYECKHUX
MIPOLIECCOB
[Toaroroska k onpocy
(tema: 3.1. DHepreruka XMUMHYECKUX IpO- .
4 10 TEME MPAKTUYECKOMN 6 20 15
neccoB. Tema: 3.2. CKOpOCTh XMMHYECKUX AGOThL
peakuuii 1 XUMHUUYEcKoe paBHoBecue. Kara- p
JUTHUYECKHE PEaKIUH.)
Pasznen 3. BeeneHue B TEOpUIO XMMHUYECKHX
MIPOLIECCOB [ToaroroBka k onpocy
5 | (tema: 3.3. PactBopsl. [IpuroroBinenue pac- | 1o TeMe NpakTHYECKON 6 12 10
TBOPOB 33IaHHOM KOHIEHTPAIIUU U3 BEIIECTB paboTsI
Pa3IMYHOIO arperaTHOro COCTOSIHMUSL. )

10




TpyroemMKoCTh, yac
No HaumenoBanue pazzgena Bun camocrosTenbHON | oyHas | 3a04- OYHO-
- JUCLUILIMHBL (MO JIs1) paboThI Has 3a04-
Hasi
Paznen 3. Brenenue B teoputo xumudeckux | Iloaroroska k ompocy
MIPOLIECCOB 0 TeMe JIabopaTOPHO
6 5 10 10
(rema: 3.3. PactBopsl. CuibHble u cialbie | PabOTHI U 3AIIUTE OT-
aneKkTposnThl. MoHHBIE paBHOBECHSL.) YETHBIX MaTEPUaJIOB.
IToaroroBka K ornpoc
Pazgen 3. Bregenue B T€OPUI0 XUMUYECKUX A P yu
10 TeMe JIabopaTOPHO
7 | mpol1eccoB 5 10 10
paboTHI U 3aITUTE OT-
(tema: 3.3. PacTtBopsl. ['unposnus.)
YEeTHBIX MaTEPUaJIOB.
IToaroroBka K ornpoc
Pa3nen 4. DnexTpoXxuMHUYECKUE TIPOLECCHI A pocy
10 TeMe JIabopaTOPHO
8 | (tema: 4.1. OKHCITUTEILHO-BOCCTAHOBUTEIb- 4 12 15
paboTHI U 3aIUTE OT-
HbIE peaKIuu.)
YETHBIX MaTEPUAJIOB.
Pazgen 4. DneKTpoXUMHUYECKHUE TTPOIIECCHI [ToaroroBka K ornpocy
9 (Tema: 4.2. 'anbBaHUYECKHE SJIEMEHTHI. 0 TeMe JIabopaTOPHO 4 10 10
DneKkTpon3 pacTBOPOB U paciuiaBoB. Kop- paboTHI U 3aIUTE OT-
po3usi MeTayuioB. Bompock! skonoruu. ) YETHBIX MaTEPUAJIOB.
[ToaroroBka K IPOMEKYyTOYHOHN aTTECTALIUU N3yueHnne nekuuoH-
HOT'O MaTepuana, JTuTe-
10 paTypHBIX HCTOYHUKOB | 35,65 8,65 8,65
B COOTBETCTBUU C T€Ma-
TUKOH
Hroro: 91,65 | 133,65 | 127,65
6. [lepeyeHb yueOHO-METOAMYECKOT0 0O0ecieYeHU sl MO JUCUMILIUHE
OcHoBHas1 M JONOJIHUTEIbHAS JTUTEpPATypa
Ne ABTOp, HAMEHOBaHHE Ton u3- IIpumeuanue
n/n JaHus
OcHoBHasi yueOHasi IMTEepaTypa
1 AxwmertoB, H. C. Obmas u HeopraHuyeckass XuMUs : Y4eOHUK ISt
By30B / H. C. AxmeroB. — 12-e u3n., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIN
Jlanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : anek- 2021 | AOCTYI IIpH
TpoHHBI // JlaHb : ’neKTpOHHO-OMOMMOoTeuHast cuctema. — URL: BXOJIE MO JIOTUHY
https://e.lanbook.com/book/153910 U TIapoITr0™
Pexxum ocTyma: i aBTOpU3. MOJIb30BATENCH.
2 | Mudgraxona, H.III. O6mast u HeopraHuueckasi XMMus: yueOHoe 110-
cobue / H.III. Mudraxosa, T.I1. IlerpoBa; nox pea. A.M. Ky3zue-
1oBa; MunucrepctBo oOpa3oBanus U Hayku Poccum, Kazanckuit [omHoTEKCTO-
HallMOHAJIBHBIN HMCCIIEIOBATENbCKUM TEXHOJIOTHYECKUI YHUBEPCHU- 2017 BBII JIOCTYH IIPH
teT. — Kazanp: KHUTY, 2017. — 408 c.: Tabm., cxeM., w1 — Pexxum BXOJIE 1O JIOTUHY
JOCTyTa: o MOJIITHCKE. - URL: Y TIapoJIr0*
http://biblioclub.ru/index.php?page=book&id=560885 bubmuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2JIEKTPOHHBIH.
3 | [MaBnoB, H.H. OGmas u Heopranuueckass xumus: yueonuk / H.H.
[TonnoTekcTo-
[TaBnoB. — 3-e uzn., ucnp., gomn. — Cankr-IlerepOypr: Jlanp, 2011. — O —
496 c. — ISBN 978-5-8114-1196-2. — Tekct: anekrponHbiil // Juek- | 2011 AOCTYII TP
. 9 ) BXOJI€ 0 JJOTHHY
TPOHHO-OMONMoTeuHass cucrema <«Jlamp»: [caiit]. — URL: U ADOITIO*
https://e.lanbook.com/book/4034 Pexxum pgocTyma: Ansi aBTOPU3. P
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034

OJIL30BaTEJIEN.

OOm1ast 1 HeOpraHWYecKass XUMHUsL. DIIEMEHThI TEOPUH, CIIPABOYHbIC
JaHHBIC, 3a/IaHKS JIJIS1 CAMOCTOSATEILHOM padoThl [ TekcT] : yuel. mo-
cobue It cTyIeHTOB By30B JecoTexH. npoduis / b. I1. Cepena [u
ap.] ; moxa pen.: b. I1. Cepensl, JI. C. MosiounukoBa ; Ypai. roc. je-
COTEXH. YH-T. - 2-¢ u3/1., mepepad. u goi. - ExatepunOypr : YIJITY,
2012. - 406 c. : ni. - bubmmorp.: ¢. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoHUTeIbHASA Y4eOHAs JUTEpaTypa

Amnapues, A.M. O6mas 1 Heopranuyeckast XuMusi: yaeoHoe nocodue
/ A.W. Anapues, JI.B. IlleBannbina; MuancTepcTBO 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu, HoBocuOupckuii rocyaapcTBeH-
HBIA TeXHUYecKkuid yHuBepcureT. — HoBocubupcek: HI'TY, 2015. — Y.
2. Xumust aneMeHToB. — 90 c.: Tabu. — Pexum gocTymna: mo nojamnucke.
— URL: http://biblioclub.ru/index.php?page=book&id=438292

bubnuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 2JIeKTPOHHBI.

2015

IToxHOTEKCTO-
BbII J1IOCTYN IIpU
BXO/I€ T10 JIOTUHY
U TIapoJIt0*

KitokBuna, E. FO. OcHoBBI 00111€#1 1 HEOpraHUYECKON XUMHH : yueo-
Hoe mocobue / E. FO. KimtokBuna, C. I'. be3psnun. — 2-¢ u3g. —
OpenOypr : Opendyprekuiit 'AY, 2011. — 508 c. — ISBN 978-5-
88838-697-2. — TekcT : 21eKTpoHHBIi // JIaHb : 3IIEKTPOHHO-OMO-
muoteyHas cucrema. — URL: https://e.lanbook.com/book/134502
Pexxum JtocTyma: it aBTOpHU3. MOJIb30BATENICH.

2011

[ToTHOTEKCTOBBIN
JOCTYT MpHU
BXO/IE 10 JIOTHHY
U TIapoJIr0*

VYrait, S1.A. Obmias v HeopraHu4eckast XUMHUS : yUeOHUK JUIsI CTYICH-
TOB By30B / SI. A. Vraii. - U3n. 4-e, ctep. - Mocksa : Beicirast mikona,
2004. - 527 c. : nn. - bubnmorp.: c. 519. - IIpeam. yka3z.: c. 520.
- ISBN 5-06-003751-7

2004

46

Koposun, H.B. O0mmas xumus [Tekct] : yd4eOHUK U1 CTYI€HTOB BY-
30B, 00yYarOUIMXCs 0 TEXH. HAIIPaBJICHUSIM U crienuaibHocTsM / H.
B. Koposus. - U3n. 6-¢, ucrp. - Mocksa : Beicmas mkosa, 2005. -
557 c. : un. - bubnmorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, H.JI. OOmas xumus [Tekct] : ydyeOHUK A 6akaiaBpoB :
y4e0. mocodue JUIsl CTYyJICHTOB HEXUM. CIIEIUAIBHOCTEH By30B / H.
JI. 'munka ; mox pen.: B. A. I[lonkoBa, A. B. babkosa. - 18-e u3n.,
niepepad. u gor. - Mocksa : FOpaiit, 2012. - 898 c. : uin. - (bakanasp).
- IIpeam. yxkas.: c. 886. - ISBN 978-5-9916-1148-0. - ISBN 978-5-
9692-1112

2012

12

10

I'munka, H.JI. 3agaun u ynpaxkHeHHUs o oOueil XuMuu : yueb. mo-
coObue g CTYJIEHTOB HEXHWM. CHenuaibHocTedl By3oB / H.
JI. 'nuska ; mox pen. B. A. PabunoBuua, X. M. PyOuHol. - u3n.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Boasxun, B. B. O6mas xumus : yaeOHoe nocodue : B 3 kHurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. 1.]. — Kuura 1 : OcHoBHOMI
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TexkcT: anek-
TpoHHBIH // JlaHb : 3nekTpoHHO-OubInoTeynas cuctema. — URL:
https://e.lanbook.com/book/160944

PexxuM ocTyna: 1 aBTOPU3. I0JIb30BATEIICH.

2006

TTonHOTEKCTOBBIM
JIOCTYTI PU BXOJIE
10 JIOTUHY U
MapoIro™

12

Bonbxun, B. B. O6mas xumus : yaeoHoe nmocodbwue : B 3 kaurax / B.
B. Boapxun. — Ilepmp : TTHUITY, [6. 1.]. — Knura 2 :

2006

ITomHOTEKCTOBBINM

JIOCTYI U BXOJE

12



http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944

Cneunanbubsiii kypc — 2006. — 440 ¢. — ISBN 5-88151-521-8. —
Tekct: anexkTpoHHbIN// JIaHb : AIEKTPOHHO-OMOJIMOTEYHAS] CUCTEMA.
— URL.: https://e.lanbook.com/book/160945

PexxuM gocTyna: uisi aBTOpU3. MOJIb30BaTEIICH.

10 JIOTHHY U
naposo™*

13

Boapxun, B. B. O6mas xumus : yde6HOoe mocobue. — Ilepmsb :
[THUITY, [6. r.]. — YacTs 3 : M306pannbie riaBsl — 2006. — 380 c.
— ISBN 5-88151-522-6. — Texkct: 3nekTpoHHbIi// JlaHb @ 3ek-
TPOHHO-OMOIMOTEeUHAS cucTema. — URL:
https://e.lanbook.com/book/160943

PexxuM gocTyna: uisi aBTOPU3. MOJIb30BaTEIICH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPH BXOJIE
110 JIOTUHY 1
napoiro™

14

Kapanerssuan, M. X., pakua C.1. Obmias u HeopraHudeckass XuMust
: YueOnuk yist By30B / M. X. Kapanetssni, C. U. [lpakuH. - 4-¢ u3 .,
ctep. - Mocksa : Xumust, 2000. - 592 c. : ui. - (s BbICIIeH HIKOJIbI).
- ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. XKectkocTs Boasl. Onpenenenne )XeCTKOCTH U CIIO-
cOOBI €€ YCTpaHEeHHUS : METO/I. yKa3aHus JUIs 1a0. 3aHATUI CTYAEHTOB
0YHO-3204. ¥ 3204. hopm oOyuenus / JI. B. [lemunosa [u ap.] ; Ypair.
roc. JecoTexH. yH-T. - ExatepunOypr : [VIJITY], 2006. - 16 c. - bu6-
auorp.: c. 16.

2006

84

16

Cepena b. I1. oHHBIC paBHOBECHS B pACTBOPAX AJIEKTPOJIUTOB : Me-
TOJ. yKa3aHHs AJis j1a0. 3aHATHI CTYIACHTOB OYHOW, OYHO-3304. U
3a04. (hopm obyuenus / b. [1. Cepena [u np.] ; Ypai. roc. 1€COTeXH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Knaccel Heoprannueckux BELIECTB: HOMEHKIATYpa,
nosy4yeHue, ceorictpa [TekcT] : MeTon. ykasaHus ajs J1a0. 3aHsITHI
JUIS CTYZIETOB OYHOM, 0YHO-3204. U 3a04. (hopm oOyuenus / JI. B. [le-
MusoBa [u Ap.] ; Ypail roc. JecorexH. yH-T. - ExarepuHOypr :
YTJITY, 2007. - 45 c. - bubauorp.: c. 45.

2007

122

18

Cepena b. I1. Ctpoenne aToma W MEPUOTUIYESCKUN 3aKOH : METOJ.
yKa3aHUs A7 J1a0. ¥ IPaKT. 3aHATHH CTy/I€HTOB OYHOM 1 3a04. HopM
00y4YeHHS TIO BCEM HANPABJICHUSM M CHEIHAIBHOCTSIM OOyUYCHHS B
YIJITY / b. I1. Cepena [u ap.] ; Ypai. roc. 1ecoTexH. yH-T. - Exarte-
punOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexum nocryna:
https://elar.usfeu.ru/handle/123456789/55

2008

DJEKTPOHHBINA apXUB

/146

19

Henumesa C. B. OxucnureabHO-BOCCTAHOBUTENBHBIE PEAKIUH : ME-
TOJI. YKa3aHUs Ui J1a0. ¥ MPaKT. 3aHATUHA A7 CTYJCHTOB OYHOM U
3a04u. popm oOyuenusi HampaieHui: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypai.
roc. JecotexH. yH-T. - ExkatepunOypr : YI'JITY, 20009. - 43 c. - bu6-
JIIOTD.: c. 43. Pexum JocTymna:
https://elar.usfeu.ru/handle/123456789/299

2009

DJEKTPOHHBINA apXUB

/128

20

l'ony6esa T. b. Katanutuueckue cucremsl B kypce "Xumus" : me-
TOJ. yKa3aHUs Ui J1a0. ¥ MPaKT. 3aHATUN JUIS CTYACHTOB OYHOU M
3ao04. ¢opm obyuernus / T. b. I'omy6era, C. B. Ilenumesa ; Ypai.
roc. JecoTexH. yH-T. - ExkarepunOypr : YIJITVY, 2011. - 11 c. - bu6-
JIIOTP.: c. 1. Pexnm JOCTYTIA:
https://elar.usfeu.ru/handle/123456789/206

2011

OJeKTPOHHBIN apXHB

*- mpexxJie YeM MPOUTHU O CChIIKE, HEOOXOAMMO BONTH B CUCTEMY

OYHKIIMOHUPOBAHHUE AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEeIbHON Cpe/ibl 00€CTIeunBaETCs CO-
OTBCTCTBYIOIIIUMU CPCACTBAMUA I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHBIX TEXHOJIOTHH.
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DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
— 3JIEKTPOHHO-OMOMoTeuHas cucrema «Jlanby, komutekun u3narenscTa "Jlanp" Jlor. Ne025/24/-EI1-44-
03 ot 25.03.24; cpok aeiictBust ¢ 09.04.2024 no 9.04.2025; kojnekuuu Ipyrux uzaarenbctB Jlor.
Ne(024/24/-EI1-44-03 ot 25.03.24; cpok neiictBus ¢ 09.04.2024 no 09.04.2025; komnekuus "®ITY. 10-11
k1. 3n-Bo "llpocBemenue" Jlor. Ne 035/24-EI1-44-03 ot 29.05.2024; cpox neiictBus ¢ 01.09.2024 no
01.09.2025; cereBas snextponnas 6ubmmoreka Jor. Ne0136/20-223-06 ot 24.03.20;
— DJIGKTPOHHO-OMOIMOTEUHAs cUCTeMa « Y HUBepcUTeTcKast onbmuoTteka ornaiia». Jloropop Ne038/24-EIT-
44-03 ot 19.06.2024
- yHuBepcanbHas 0aza maHHbIX East View (OO0 «MBUCy»), Horosop Ne 407-11/002/25-EI1-44-0 ot
13.01.25;
Cpoxk neiicTBUS JOTOBOPOB MPOJJIEBACTCS €XKETOIHO.

CnpaBouyHbie 1 UHGOPMALMOHHbIE CHCTEMbI
— crpaBoyHas npaBoBas cuctema «KoncynprantlLiroc» (http://www.consultant.ru/). JloroBop compoBox-
nenust dx3eMIuisipoB cucteMbl Koncynbrantllmoc Ne025/3K ot 25.02.2025. Cpok ¢ 25.02.2025 r no
24.02.2026 .;
— cripaBouHoO-TipaBoBasi cuctema «Cuctema ['APAHT». CBoGomnblii goctyn (peXuM AOCTyMa:
http://www.garant.ru/company/about/press/news/1332787/);
— IporpamMMHas cuctema Jijisi 0OHapy>KEeHUsI TeKCTOBBIX 3aMMCTBOBAaHUM B y4eOHBIX M HAYYHBIX paboTax
«Antumaruat. BY3» (URL: https://www.antiplagiat.ru/). HoroBop Ne6414/0107/23-EI1-223-03 ot
27.02.2023 roxa.
— Unadopmanmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum goctyma: cBOOOHBIN
Cpoxk neiicTBUS JOTOBOPOB MPOJIIEBACTCS €KETOIHO.

Ipodeccuonanbubie 6a3bl JAHHBIX

— MenepanbHast cinyx0a rocynapctBeHHoM cratuctuku. OdunumansHas cratuctuka (http://www.gks.ru/).
Pexwum noctymna: cBOOOAHBIN.
— DneKTpoHHBIN (OH] MPABOBBIX U HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB // AKIIMOHEpPHOE OOIECTBO
«ndopmarmonnas komnanusa «Koaexey» (https://docs.cntd.ru/). Pexxum noctymna: cBOOOIHBIN.
— Oxonomuueckuii moptan (https://institutiones.com/). Pexxum noctymna: cBOOOHBII.
— Nudopmarmonnas cuctema PBK (https://ekb.rbc.ru/). Pexxum goctyna: cBOOOIHBIN.
— O¢unmaneHblil HHTEpHET-OpTaN MpaBoBoi nHGopmaruu (http://pravo.gov.ru/). Pexum nocryna: cBo-
OOTHBIN
— baza mnonHOTEeKCTOBBIX M OuOMMOrpaUUYecKUX ONUCAHMH KHUI W MEPUOJUYECKUX H3AaHUH
(http://www.1vis.ru/products/udbs.htm). Pexxum noctyma: cBoOO HBIIM
— I'naB6yxCtynentsl: O6pazoBanue u kapbepa (http://student.1gl.ru/). Pexxum noctyna: cBOOOIHBIMN.

HopMaTuBHO-IpaBOBbIE AKThI
1. T'paxnanckuii kogexc Poccuiickoit denepannu ot 30 HosOps 1994 roga N 51-03
2. Ilpodeccuonanpusbiii crannapt 06.015 - " Crienmanuct 1o "HGOPMaIMOHHBIM CUCTEMaM", yTBEPKI€H-
HBIA TpHUKa3oM MUHHCTEpCTBa TpyJa M coluainbHOM 3amuThl Poccuiickoit deneparmu ot 17 ceHTs0ps
2014 r. N 645mH.

7. ®oHJ OLEHOYHBIX CPEICTB /Il IPOBEICHUs IPOMEKYTOYHOM aTTeCTALUN
o0y4arommxcs N0 JMCHHUIJIMHE

7.1. IlepeyeHb KOMIIETEHIHI C YKa3aHUEM 3TanoB X (JOPMHPOBaHMS B Npolecce 0CBOCHHUS 00pa3o-
BaTEJbHON MPOrpamMMBbl

DopmupyemMble KOMIETEHIIMH Bun u popma KoHTpoJIs

OIIK-1 - CriocobeH pemath 3ana4n npodeccuoHanbHoil 1e- | IIpoMeKyTOYHBIH KOHTPOJIb:  YCTHBIH
ATCIIBHOCTU MMPUMCHSAA METOAbI MOACIINPOBAHUA, MATCMATH - OITPOC HAa 3K3aMCHC
YEeCKOT0 aHAJIN3a, ECTECTBEHHOHAYYHBIC U

14


http://www.garant.ru/company/about/press/news/1332787/

OOIIeHH)KEHEPHBIE 3HAHMUS. Texymuii KOHTPOJIb: OMpPOC, 3aIUTA OT-
YETHBIX MaTEPHAIIOB TIO0 JTaOOpaTOPHOH pa-
6ote

7.2. Onucanue noka3arejed U KpuTepueB OLlEHUBAHUS KOMIIeTEHIM I
HA Pa3JIMYHbIX 3Tanax ux GopMUPOBAHNSI, ONTUCAHUE IKAJ OLlEHUBAHUS

Kpurtepuu oueHMBaHHs YCTHOIO OTBeTa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMeKYyTOoY-
HbIl KOHTPOJIb (popMmupoBanus komnereHuun OIIK-1)

«5» (omauyno): — NaH NOJHBINA, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC, IOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HaHUN 00 0OBEKTE, JOKA3aTEeIbHO PACKPHITHI OCHOBHBIE MOJIOKEHUSI TEMBI; B OT-
BETE MPOCIIEKUBAETCS YETKASI CTPYKTYpa, JOrMUeCcKast [IOCIEA0BATEIbHOCTh, OTPaXKarollas CyIHOCTb pac-
KpbIBa€MbIX TIOHATUN, TEOPUH, ABICHUI. 3HaHNE 00 00BEKTE IEMOHCTPUPYETCS Ha (POHE TTOHUMAHUS €ro
B CHCTEME JAaHHOH HAayKH U MEKAUCIUIUIMHAPHBIX CBsA3ei. OTBET M3JI0KEH JINTEPATYPHBIM SI3BIKOM B TEp-
MHUHaX HayKH, MOKa3aHa ClIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOIIUE BOMIPOCHI;

«4» (xopowo): — NaH MOJIHBINA, Pa3BEPHYTHIA OTBET Ha NOCTABJIEHHBIN BOIPOC, IOKa3aHO YMEHHUE
BBIJIETIUTH CYIIECTBEHHBIC U HECYLIECTBEHHbIC MPU3HAKHU, IPUUYUHHO-CIICACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPHUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHAX Hayku. OJHAKO JOMYyIICHB HE3HAYUTEIbHBIC OIINOKH
WJIM HEJIOYETHI, UCTIPaBICHHbIE OaKaIaBpPOM C TOMOIIBIO «HABOSIIMX» BOIPOCOB;

«3» (yoosremseopumenvho): — NaH HETOJIHBIM OTBET, JOTUKA U MOCIEAOBATEIILHOCTD U3JIOKEHUS
UMEIOT CYIIECTBEHHbIE HapyIeHus. [lomyIeHsbl rpyObie OUIMOKH MPU ONPEEICHUH CYITHOCTH PacKphIBa-
eMBIX TOHATHIA, TEOPH, SIBICHHHA, BCIEICTBHE HETIOHMMAHUS 0aKaJlaBpOM UX CYIIECTBEHHBIX M HECYIIE-
CTBEHHBIX IIPU3HAKOB U CBsA3€il. B 0TBETE OTCYTCTBYIOT BBIBOJbI. ¥ MEHUE PACKPHITH KOHKPETHBIE MTPOSIB-
JeHus: 0000IIEHHBIX 3HAHUN He MoKa3aHo. PeueBoe oopmiieHne Tpedyer nonpaBok, KOPPEeKIUY;

«2» (Heydognemsopumenvro): — 6aKanaBp JEMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IPEJI-
MeTa, He yMEET JIeJIaTh apryMEHTUPOBaHHbIE BBIBO/IbI U IPUBOJUTH PUMEPHI, IOKA3BIBAET C1abo0€e BIajie-
HUE MOHOJIOTUYECKOM peublo, HE BJIQJEET TEPMUHOJIOIHEN, IPOSBIISIET OTCYTCTBUE JOTMYHOCTH U TOCIIe-
JIOBATEIbHOCTU U3JI0KEHHUS, JIeJaeT OUIMOKH, KOTOPbIE HE MOXET UCIPABUTD, 1aXe MPHU KOPPEKLUU Ipe-
1oJiaBaTeieM, OTKa3bIBAeTCs OTBEYATh Ha 3aHIATHU.

KpuTtepun oneHuBaHHMA ONPoOca YCTHOIO OTBETa 1O TeMe Ja00paTopHOil padoThl (TeKyUIui
KOHTPOJb ¢popmupoBanne komnerenunu OIIK-1):

«3» (omauuno): OTIPOC MIPOMJICH C TMEPBOTO pasa; AaH MOJHBIN, pa3BEpHYTHIN OTBET Ha BCE 3a/1aBa-
eMblI€e MTPeroiaBaTesIeM BOIIPOCH!, TOKA3aHO 3HAHHE U MOHUMaHue TeMbl. O0yyaromuiics MpaBUILHO OTBe-
THJI Ha BCE BOIIPOCHI IIPH cjaue KOJIJIOKBUYMa, 3HAeT U MOHUMAET X0/ BBIIIOJHEHUS NpeACTosIeH 1abopa-
TOPHOU PabOTHI.

«4» (xopowio): orpoc MpoJIeH cO BTOPOH MOMBITKY; JaH MOJHBIA OTBET HA BCE 3a/1aBaeMble Ipe-
1oJiaBaTeseM BONPOCHI, OKAa3aHO 3HAHWE U MOHMMaHue TeMbl. OOyyaromuiics Npu caye KOUIOKBUyMa
MPaBWJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBUYMa C MOMOUIBIO MPENo/iaBaTesi, 3HaeT U MOHUMAET XOJ1
BBINOJIHEHUS NIPEJICTOALICH 1abopaTopHOil paboTHI.

«3» (yoosnemeopumenvbHo): ONIPOC MPONIEH C TPETheH MONBITKY; JaHbl OTBETHI HA TIOJIOBUHY 3a7a-
BaeMBbIX IIPET01aBaTeNIeM BOIIPOCOB, MOKa3aHO 3HAHHE OCHOBHBIX MOHATHUI TEMBbI, BRBIHECEHHOH Ha KOJLJIO-
KBHYM. B OTBeTe CTYICHTOB OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPBHITH KOHKPETHBIE TPOSIBICHHSI 0000-
IIEHHBIX 3HAaHUN He noka3zaHo O0yyaromuiics Npy caue KOJUIOKBUYMa MPABUIBLHO OTBETHII Ha OOJBIIYIO
4acTh 33/1aBa€MbIX BOIPOCOB, OJHAKO, peueBoe odopMieHHe TpeOyeT MONpaBOK, KOPPEKIHUH; CTYIEHT
3HAeT XO/[] BHIIOJHEHHUs TpeACTOosIeH 1adopaTOpHOIt paboTHI.

«2» (neyoosrnemeopumenvHo) — OOyJAIOIIMIICS HE 3HAET OCHOB TEMBI, HE CITIOCOOEH JeNaTh apry-
MEHTHPOBAaHHBIE BHIBOJIBI M TPUBOAUTH IPUMEPHI, TOKA3bIBAET CJ1a00€ BIIaIEHUE MOHOJIIOTHYECKOH Peyblo,
HE BJaJieeT TEPMUHOJIOTUEN, IPOSABIISET OTCYTCTBUE JJOTHYHOCTH U MOCJIEI0BATEIbLHOCTH U3JI0KEHHUS, Je-
JaeT OIMOKH, KOTOPBIE HE MOXET UCIPABUTH, AaXKe MPU KOPPEKIMH MPETo1aBaTesieM, OTKa3bIBaeTCs OT-
BeyaTh Ha BOMpOochl. OOyUaroUuiicss HE CMOT OTBETUTH JlaXKe Ha MOJIOBUHY 3a/IaHHBIX €My BOIPOCOB, HE
3HaeT X0Ja MPOBEJCHUS peACTOosIIeH TabopaTOPHO pabOTHI.

Kpurepun oueHuBaHMsI BbINOJHEHUS Ja0OPATOPHBIX PAadOT WU 3aIUUTHI 0TYETA (TEeKYyIIMiA
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KOHTPOJIb popmupoBanue komnerenuuun OIIK-1)

«5» (omnuuno): paboTa BBHITIOJIHEHA B CPOK; O(pOpMIIEHHE U COJIepKaTENbHAS YaCTh OTYETa 00pas3-
IIOBBIE; PadOTa BBIMOJIHEHA CAMOCTOSITEIILHO; MPUCYTCTBYIOT COOCTBEHHBIC 00O0OIEHHS, 3aKIFOUYCHUS U
BBIBOJIbI. O0yUaronuiicss MpaBUILHO OTBETHII HA BCE BOIIPOCHI IIPH 3AIIUTE OTYETHBIM MATEPUATIOB.

«4» (xopowio): paboTa BBHIIIOIHEHA B CPOK; B OPOPMIICHHH OTYETA U €0 COJIEPIKATEIHHON YacTh
HET TPyOBIX OMIMOOK; paboTa BHIMOIHEHA CAMOCTOSATEIBHO; IPUCYTCTBYIOT COOCTBEHHBIE 00O00IICHMS, 3a-
KITIOYCHUS ¥ BBIBOJIbI. OOYUarOIIUIACS MPH 3alIUTe OTYCTHBIM MaTEPHAJIOB MTPABHILHO OTBETHII HAa BCE BO-
MIPOCHI C TOMOIIBIO MTPETIOIaBaTEeNsl.

«3» (yoosnemeopumenvro). padboTa BHINIOJHEHA C HApYIICHHEM rpaduka; B 0OpMICHUH, COJIEP-
KATeIbHON YacTh OTYeTa eCTh HEJOCTATKH; PadoTa BHINOIHEHA CaMOCTOSTEIbHO, MPUCYTCTBYIOT COO-
cTBeHHBIe 00001IeHUs1. OOYYarOIIUIACS MPH 3alIUTe OTYCTHBIM MaTEPHAIOB OTBETHII HE HAa BCE BOIIPOCHI.

«2» (Heyoosenemgopumenvro): OPOpMIICHHE pPaOOThI HE COOTBETCTBYET TPEOOBAHUSM; OTCYT-
CTBYIOT WJIM CJICJIaHbI HETIPABIIIbHBIC BEIBOIBI M 00001eHHsI. OOyUYaromuics He CMOT 3alllUTUTh OTYETHHIC
MaTepHasbl U TIOSCHUTH NIPEICTABICHHBIC TAHHBIC.

7.3. TunoBbie KOHTPOJIbHBIE 32JaHNSI UJIM UHbIE MATEPUAJIbI, HE00X0AMMBbIE /IJIs OLleHKH 3Ha-
HMii, YMEHUI, HABBIKOB M (MJIH) ONBITA IEATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TaNbl ()OPMHPOBAHUA
KOMIIeTeHIIUil B Npolecce 0CBOeHHsI 00pPa30BaTeILHOI MPOrpaMMbl

Bomnpockl k 3x3amMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. ATOMHO-MOJEKYJSIpHOE yueHHE. XUMHUUYECKUE 3JIEMEHTHI U IIPOCTHIE BEILIECTBA. 3aKOH ABOTapo U
3aKOH KBUBAJICHTOB.

2. CocraBHbIC YaCTH aTOMa, UX 3aps U macca. Y paBHenue [Linanka.

3. JIBoiicTBeHHas npupoaa cBera. KopnyckyasipHO-BOJIHOBOM Ayanu3m. YpaBHeHue ne-bpoitns. Ilo-
HATHE O KBaHTOBOM MexaHuke. YpaHenue [Ipeaunrepa. ColictBa BosHOBOM GyHKIMH. COOTHO-
LIeHue HeonpeaenaeHHoctel [ eitzenodepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE CTpoeHue aToMa. KBaHTOBblE uucia, UX (QU3NYECKUI
cMbIcl. AToMHbIe opOuTanu. OgHosiekTpoHHble aToMbl. [Ipunnun IMaynu, npasuno Xysnaa. Ilo-
CJIEI0BATEILHOCTh DHEPIETUYECKUX YPOBHEW B MHOT'O3JIEKTPOHHBIX aTOMaXx.

5. CoBpemennsle popmynupoBku Ileproguueckoro 3akoHa. CTpyKTypa HNEpHOIUYECKON CHCTEMBI.
W3meHeHne CBOMCTB 3J1EMEHTOB B IEPUOANUECKON cUCTeME (BEpTUKaJIbHAsA U TOPU3OHTAJIbHAS T1e-
PHOIMYHOCTB).

6. Ilepmonuueckasi cucteMa M ee CBs3b COo CTpoeHueM aTtoMmoB. [IpaBuno Kieukosckoro. s-, p-, d-, u
f- pIeMeHTHI.

7. Pammycsl aTOMOB M MX U3MEHEHUE B IepuoAax U noAarpynnax. FloHHele paanycsl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHUS U CTEIICHU OKHUCIIEHMs. MI3MEHEeHHEe KHCIIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHMH MO MEPUOIaM U IPYIIIIAM.

8. Hcropus pa3BUTHsI JIEKTPOHHBIX NMPEACTABIECHUN 0 XUMHUUECKOM cBsA3H (Teopus Koccens u Jlpto-
uca). oHHast 1 KOBaJI€HTHAsI CBSI3U.

9. HamnpaBieHHOCTh U HACHIIIAEMOCTb KOBAJEHTHOM cBsi3U. [londpHas koBaneHTHast cBA3b. [lonmspu-
3yEMOCTb.

10. MoHHas cBsI3b Kak KpallHUH Cily4ail MOJISIPHOM KOBaJIEHTOM CBsi3U. HeHanpaBileHHOCTh U HEHACHI-
[1a€MOCTh NOHHOW CBSI3U.

11. KpuBas noteHunanbHON 3HEprun MoJieKyJil. OCHOBHBIE IIOJIOKEHUSI METO/1a BAJICHTHBIX CBA3€il. Ba-
JIEHTHOCTh aTOMOB 3JIEMEHTOB C IO3UIIMN METO/Aa BAJICHTHBIX CBS3€EH.

12. Teopust rubpuan3anuu. 3anoJHEHUE THOPUIHBIX OpOHUTaIel HeNmoeIeHHBIMU MapaMH 3JEKTpO-
HOB.

13. O6pazoBaHue KpaTHBIX CBSI3€H G- U T — CBSA3U, UX 0COOEHHOCTU. OOBACHEHHE CTPOCHHE MOJIEKYJI
N2 m CoHa; CHa, NH3, H2O.

14. XapakTepuCTUKN XUMUYECKOU CBSI3U: AJIMHA U SHEPTUS, BAJICHTHBIN yTOJI.

15. lonopHo-akuenTopHas cBa3b. BogopoaHas cBs3b.
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16.
17.
18.

19.

20.

21.

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

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

Kunkoe cocrosinue. BiausiHue BOAOPOAHOM CBSI3U HA CBOMCTBA KUIKOCTH.

PazbaBnenHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y pasHenue Baut-I'odda.
JlaBjieHHE HACBIIEHHOrO I1apa HaJ pacTBOpoM. 3akoH Payns. Temneparypsl KUIIEHUS U KpUCTall-
mu3aimu. Kprockomnus 1 30yIIHOCKONHS.

Teopus snexTponuTryeckoil gucconmanuu Appennyca. Poib pactBoputens B nmpouecce pacnaja
AJIEKTPOJINTA HAa HOHBL. [IM3ekTpruuecKasi IpOHUIIAEMOCTh U HOHU3UPYIOLIAs CIOCOOHOCTh pacTBO-
pUTEIIS.

Cnalble U cuibHBIE SNEKTPOIUTHL. CTENeHb TUCCOIHALNN U €€ CBS3b C M30TOHUYECKHM K03 hu-
LIUEHTOM.

3akoH JeicTBUS Macc U pacTBopbl. KoHCTaHTa Auicconmanuy caadbIX IEKTPOIUTOB. 3aKOH pas-
O6aBnenus OcTBasibja. BiusHMEe ONHOMMEHHOIO MOHA Ha JUCCOLMAIMIO CIa0Oro 3JIEKTPOJIMTA.
CryneHnuarasi JUCCOIMAITHSI.

CocrosiHMe 371€KTPOJIUTOB B pacTBope. MoHbI 1 HeauccOLMMpOBaHHbIe MOJIeKyJibl. Koadduruent
aktuBHOCTH. [loHsATHE 00 MOHHOM CHIJIE pacTBOpA.

Honnsle peakuyy. Y CI0BUSA CMEIIEHUS HOHHOTO paBHOBecus. [Ipon3Benenue pacTBOpUMOCTH.
DNEKTPOIUTUYECKAs JUCCOLUAIUS MOJIEKYJI BoAbl. IOHHOE Ipou3BeIeHNE BOIBI.

Bonopoansiii nokaszarens. Crioco6s! onpenenenust pH. KncioTHO-0CHOBHbIE HHAMKATOPHI.
I'unponus. Crenenb ruipounsa, ee 3aBUCUMOCTh OT KOHLIEHTpaluK, TeMiieparypbl. Koncranra rus-
poau3a.

Pasnuunsle ciyyau runpoinnsa. [Ipumepsr.

CoBpeMeHHbIE TEOPUH KHCIIOT U OCHOBAaHUM.

Baknelinye OKUCINWTENM M BOCCTAHOBUTENH. VI3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB 2JIEMEHTOB B IEPUOJAX U MOArPYIIIAX.

CocraBieHne ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakunid. Knaccudukanus okuciu-
TEJIbHO-BOCCTAHOBUTEINIBHBIX peakUuil. BpluncieHne XMMHUYECKUX DKBUBAJICHTOB OKHMCIUTENA W
BOCCTAHOBUTEJIS.

BnusiHue Temnepartypsbl, KOHIIEHTPALMK PEareHTOB, UX IPUPO/IbL, CPEbl U IPYTUX YCIOBUN Ha IPO-
TEKaHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IpoleccoB. YpaBHeHuss HepHcra. Mcnonb3oBanue
TaOJIUI] OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIIMAJIOB JUIs PEIIEHHs BOIIPOCA O BO3MOXKHOCTH
MPOTEKAaHUS PEAKIIIH.

TepMoanHaMuuecKkass CUCTEMA. 3aKOH COXPAHEHMs DHEPTUU. BHYTpEHHSA SHEPIrUsl U SHTAJIBIINSA.
DK30- U SHIOTEpPMUYECKUE peaklIuU. TepMOXUMUYECKUE YpaBHEHHUSI.

3akoH ['ecca u cnencrBus u3 Hero. [Ipumepsr.

OHranbnus oOpazoBanus. CTaHnapTHbIE COCTOSIHUS BenlecTB. CTaHAapTHAas SHTaJIbIUSA 00pa3oBa-
HUS ¥ CTOPaHUsl.

Makpo- u mukpococtosinus. BepoatHocts coctosinus. [lonarue o0 suTponuu. CrangapTHas 3H-
Tponus. Mi3MeHeHue SHTPONINHY B Pa3IMUHBIX IPOLECCAX.

[Tonsitue 00 »HEeprum ['nb6OCa, ee N3BMEHEHNH KaKk Mephl PEaKIIMOHHOM criocodHocTr. Kpurepwii co-
MOIIPOM3BOJIBHOCTH IIPOLIECCOB B CUCTEMAX.

OO6patumble 1 HeoOpaTUMble Tpolecchl. ['OMOreHHble U rereporeHHble paBHoBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U T€TEPOTE€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBA3b KOHCTaHTBhl PaBHOBECHS CO CTAaHIApTHBIM M3MEHEHUEM 3HEPTUu
['n66ca.

[Tpunnun Jle-llatense. BausiHue TeMiiepaTypsbl, JaBJICHHUS U KOHLIEHTPAIMU PEAreHTOB HAa PaBHO-
BECHE.

DneMeHTapHbIe U HeaneMeHTapHble peakiuu. Knaccupukanus peakunii. CKOpocTh peakiuii B ro-
MOTEHHBIX U T€TEPOT€HHBIX CUCTEMAX.

@DakTOopHbl, BIUSIIOLUIUNE HA CKOPOCTh peaklMu. 3aKoH JeiicTBus Macc. KoHCTaHTa CKOPOCTH.
MoueKkyaspHOCTb U MOPAJOK peakiunu. Iopsnok HeanneMeHTapHbIX peakLni.

3aBUCUMOCTbh CKOPOCTH peaKIMK OT Temneparypsl. [IoHsTHE 00 aKTUBHOM KOMIUIEKCE. DHEprus u
SHTPONUS AKTUBALIUH.

OO6mue cBoiicTBa pacTBOPOB. PacTBOphl Kak MHOTOKOMITOHEHTHBIE CHCTeMbl. Kiaccuduxarus

17



JIBYXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxaaromnine oopasoBanue pactBopos. ConbBa-
Talusl.

45. PaznuuHble BUIbI BBIPAXKEHUS KOHIEHTPALIMU PACTBOPOB U X B3aMMHBIE IIEPECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra3oB B KHUAKOCTAX. 3akoH I'eHpu. BiusHue Ha pacTBOPUMOCTh
MPUPO/IBI BEIIECTB, TEMIIEPATyPhl, AaBJICHUS. 3aKOH paclpeaeacHusl.

47. HoMeHKIIaTypa U OCHOBHBIC THITBI KOMIUIEKCHBIX coenuHeHui. Kinaccudukauss KOMIUIEKCOB 10
BUJy KOOPJIUHUPYEMBIX JIUTAH]IOB.

48. DNEeKTPOXUMUYECKUN Pl HApsKEHUN MeTaiioB. ['anpBannueckue s5eMentsl. J/1C ransBanuye-
CKOT'O dJIEMEHTA.

49. DneKkTponn3 Kak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. 3akoHbl Papanes. [lpaktuueckoe
3HAYEHUE DJIEKTPOIIH3A.

50. DneKkTpoau3 paciyiaBOB U BOJHBIX paCTBOPOB 3JIEKTPOJIUTOB.

51. Koppo3us meTamioB. MeToabl 3alIIUTHI OT KOPPO3HH.

Buaer (oopazey) k 3x3amMmeny (IPOMEKYTOUYHbIH KOHTPOJIb):

1. Kakoe koanuecTBO BEIIECTBA MOJIEKYJ Bojopoa cojaepkar 12,04+ 10%° aromoB BOJI0poJa?
2.Hamucate  MOJEKyJSIpHOE, TIOJIHOE M COKpAIlleHHOE€ HWOHHOE  YpaBHEHUS  PEaKIHU

Fe(OH), + HNO, —
ITo nonHoM (hopmMe COCTaBUTH MOJICKYJIIPHOE YPAaBHECHHUE:
Pb*" +S* — PbS
3. B MonekysipHOi 1 moHHOU (hopme pacemoTpeTs ruaposn3 NazPOys. Ykazarh cpeny (Kucias,

HEUTpaibHas WIH IIEJIOYHAs ) PEAKIIUH.
4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIPeNeIUTh KO3 (PUIIMEHTHI B YPaBHEHUH PEAKIUU:

Al + H,0 + NaOH — [AI(OH) |~ + H,+ ...

5.yKa)KI/ITe, HU3MCHCHHUEM KaKUX IapaMCTpPOB (T, P, C) MOKHO CMECTUTb XUMHNYCCKOC PABHOBCCHUE C

LENbI0 YBETUYEHHS BBIXO/A IIPOYKTOB PEAKIIUU: H,S ., +1,, <>S,, +2HI,;AH)0

6. Bonopoanslii anexTpo cpaBHeHUs. CTaHIapTHBINA AIEKTPOAHBIN OTeHMal. Y paBHeHue HepHcera.
7. Kakoit 00b€M (Mi1) pacTBOpa rMIPOKCHIA KU C MOJISIpHOM KoHLeHTpauuei 0,2 Moib/1 TpedyeTcst
s Herpanuzanuu 100 M1 pacTBopa cepHON KUCIOTHI ¢ MOJISIpHOM KoHIeHTpanuei 0,1 monb/n?

Bomnpocsl k onpocy mo reMam J1a60paTOpPHBIX padoT (npumepst) (TEKyIIMA KOHTPOJIb)

Paznen 1. rema 1.1.-1.2. Ilpaktuueckas padora Nel
«DyHaMEHTAIIbHBIC TIOHATHS M 3aKOHBI XUMUH

1.®opMynHupoBKa 3aKOHA COXPAHEHUS! MACChl U SHEPTUH, €r0 MaTeMaTHYeCKOe BhIpaKEeHHE.

2.@opMyJIMPOBKA 3aKOHA COXPAHEHHUSI MACCHI.

3.®@opMyIMpOBKa 3aKOHA IOCTOSHCTBA COCTABA.

4.®opMyJIHPOBKA 3aKOHA KPATHBIX OTHOILICHHIA.

5.@opMynHpOBKa 3aKOHA SKBUBAJICHTOB, €0 MAaTEMaTUYECKOE BhIpayKEHHE.

6.0mpeneneHye MOHATUI: MOJIb BEIIECTBA, OTHOCUTENIbHAS MOJIEKYJIIpHas Macca, MOJIsIpHas Macca.

7.0npeneneHye MOHATUN: SKBUBAJICHT AJIEMEHTA, MOJISIpHAs Macca SKBUBaJIeHTa, GopMyIia I pac-
4yeTa MOJIIPHOW Macchl SKBUBAJIEHTA DJIEMEHTA.

8.OmnpeneneHne MOHATHIA: SKBUBAJIICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA Ira3a.

9.®opmynbl Uit pacueTa MOJISIPHOM MacChl 3KBUBAJIEHTa OCHOBHBIX (UEThIpEX) KJIACCOB HEOPTaHH-
YECKUX COECIMHEHUM.

10.®opmynupoBKa 3aK0Ha ABOTapO, CMBICI U BETMYMHA YHClia ABOTaIpoO.

11.®@opmynupoBKka IBYX CIEICTBUM U3 3aKOHAa ABOrajipo.

12.006BeM, 3aHUMaEeMbIN JTIOOBIM Ta30M MPU HOPMAJIBHBIX YCIOBHUAX (H.y.). [IpuBectn 3HaYeHMs
TaBJIEHUA U TemnepaTypsl 1ipH H.y. B cuctemax CU u CI'CE.

13.MareMaTrnueckoe BhIpaKeHHE 00beIMHEHHOTO ra30Boro 3akoHa (ypaBHenus Knaneiipona).
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14.Marematuueckas 3anuch ypaBHeHus MenneneeBa — KnaneiipoHa.

15.I1oHsiTHE MAapIMaATBHOTO J1aBJICHUS ra3a. 3aKOH NaplualbHbIX AaBieHUH JanbToHa.

16. BemectBo coctouT u3 Menu u cepol. M3 0,667 r sToro BemecrBa noixydeHo 0,556 r oxcuaa
meau(Il). Beraucaure MaccoByrO JIOJIFO MEIU B BEIIECTBE U HAWAUTE ero GopMyIry.

Pa3gen 1. rema: 1.3. Ilpaktuyeckas pabora No2
«OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCTUHEHUN. XUMUA 3JIeMeHTOB. CBOMCTBA BaXKHEUILIUX CO-
eIUHEHUN

N 101, o
1.IToustue xuMudeckuii demMedT. YTo 03HaYaeT 3aIuch 44 Ru?

2.Ilepeuncnute CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX ILIE€JI0YHBIC JIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, HA3bIBAEMbBIX TaJIOT€HAMH.

4.IlepeuncauTe CUMBOJIBI AJIEMEHTOB, Ha3bIBAEMBIX I11€JI0YHO-3EMEIbHBIMHU.

5.Kakue sneMeHTHl Ha3pIBalOT HeMeTaiamu. [IpuBenuTte Bce uckioueHus: U3 chopMyIupoOBaH-
HOTO MpaBuJia.

6.Kakue snemMeHThl Ha3bIBalOT MeTauiaMu. [IpuBeanTe Bce UCKIIOUEHUS U3 CHOPMYIUPOBAHHOTO
IpaBuUJIa.

7. Jaiite ompenenenue okcuaoB. KakoBa cTeneHb OKHUCICHHS OOpa3yIOLIEro OKCHJ JJIEMEHTa B
HIKe npuBeneHHbIX okcuaax: CroO7, TiO2, H202, KO2? HazoBute 3TH OKCHIBI, IPUBEANTE UX rpaduye-
ckue GopMyIIbI.

8.JlaiiTe onpeneieHusl OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX U HECOJIe00pa3yromux okcuaos. [Tpu-
BEJUTE T10 JIBa IpUMepa Kaxxaoro Tuna okcuoB. [IpuBeanre ux rpaduueckue GopMybl.

9.Maiite onpeneneHne OCHOBAHUN C TOUKH 3pEHUS TEOPUHU AIIEKTPOJIUTHUECKOHN nucconnanuu. Urto
HA3bIBAETCS KUCIOTHOCTHIO OCHOBaHMI? Kakie 0oCHOBaHUS Ha3bIBAIOTCSA IIeI0UaMu?

10./{aliTe onpeneneHne KUCIOT C TOUKU 3PEHUSI TEOPUU IIEKTPOIUTUYECKON auccouuanuu. Uro
HA3BIBAETCSI OCHOBHOCTHIO KUCIIOT? [IpuBeauTe Mo oHOMY IpUMEPY KHUCIOPOACOAePKAIIUX U OECKHUCIIO-
POJIHBIX KUCJIOT, IaliTe X CUCTEMATUYECKOE U TPAIULIMOHHOE Ha3BaHUSI.

11./{aliTe onpeneseHne CpeIHNUX COJIEN C TOUKH 3PEHUS TEOPUH DIEKTPOIUTHUECKOM AUCCOLUALINH.
UemM oTnnyaroTCsl OT HUX KUCIbIE U OCHOBHbIE conu? [IpuBennuTte mo ABa nmpuMepa KUCIbIX U OCHOBHBIX
coneil, Ha3oBuTe uX. [IpuBenure ux rpadguueckue GopMyIbl.

12.HaitTi onipeenieHre TBOWHBIX U CMEIaHHbIX colied. [IpuBenuTe mo aBa mpuMepa Kak10ro Tura
ATHUX colielt 1 Ha3oBuTe uXx. [IpuBenurte ux rpadpuueckue GopMyIbl.

13.JlaliTe onpeneneHue nNoHATHS rpaguueckoil popmyibsl coenunenus. [lpusenure rpaguueckue
dopmynsl coequnenuit: VOSOs, CrOHSO3, HBrO;, CaHPO4. K kakum k1accam OTHOCATCS 9TH COEAMHE-
HUS, JalTe UX TPAIUIINOHHBIC HA3BaHUSI.

14.aiiTe onpeneneHne NOHITHS CTEIIEHb OKUCIICHUS dJEMEHTa B coeilMHeHuu. Paccunraiite cre-
MICHU OKHCJICHHUS 1eMeHTOB B coeanHenusx KoCr,07, H3POs, SiOs%, Cr2(S04)3, naitTe ux TpaaUIMOHHBIE
Ha3BaHUS.

15.Meradochopnass u oprodochopHass KUCIOTH — HA YTO YKA3BIBAIOT WCIIOIB30BAaHHBIE TPH-
ctaBku? [lpuBenure rpadudeckre GopMysbl ITHX KUCITOT.

16.IlpuBenute oObIuHBIE U rpaduueckre GopMyIbl XJIOPCOAEPIKALIUX KUCIOT, COOTBETCTBYIOLINX
CJIEIYIOIMM CTENEeHsIM OKHCIIeHHs xyopa: -1, +1, +3, +5, +7. [IpuBenure TpaulIMOHHBIE HAa3BAHUS 3TUX
kucnoT. Ha 4To yka3bIBaloT MCIOJIb30BAHHBIE B HA3BaHUSIX OKOHUAHUS?

17. CocTtaBbTe MOJEKYJIAPHBIE U MOHHBIE YPABHEHMSI PEAKIIMIM, C TOMOIIBIO KOTOPBIX MOXHO OCY-
IIECTBUTD CJIEIYIOUINE PEBPALICHUS:

S—S0,—>S0;—-H2S04—>CrOHSO4—Na;SO4—»>NaHSO4

18. Ha30BUTE KOMIUIEKCHBIE COEIUHEHUS. Y KAKUTE 3apsiji KOMIUIEKCHOTO NOHA, CTENIEHb OKUCIIE-
HUS ¥ KOOPJAWHALMOHHOE YHCJIO HOHA-KOMILJIEKCOO0pa30oBaTes, a TakkKe IEHTaTHOCTh JINTaH/I0B.

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

19.3anummTe ypaBHEHHUE peakliuy B MOJIEKYJIsipHOM U HOHHOM BuUE: Cra(S04)3 + BaCl,—

Pa3nen 2. rema: 2.1. [Ipaktudeckas pabota Ne3
«CTpoeHue aToMa U epHoInyYecKas cucreMa XxuMuueckux snemenToB J[.M.MenneneeBay»
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1.Mogens bopa crpoenust aroma. [Tocrosinnas Punbepra, ee uncienHoe 3HaueHHeE.

2.IlonsiTe opOUTAIIB.

3.®u3nyeCcKuil CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIaBHBIM KBAHTOBBIM UHCJIOM.

4.Du3znueckuii CMbICT ¥ 3HAYCHU S, TPUHUMAaEMble OpOUTAIBHBIM KBAHTOBBIM YHCIIOM.

5.Buj 21eKTpoHHBIX 0071aKoB (OpOuTasieil) 1 COOTBETCTBHE MEXKIY YHCICHHBIMUA M OYKBEHHBIMU
0003HAaYEHUSIMH OpPOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.Ou3NYECKUI CMBIC U 3HAYEHUS, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4uCIIOM. CBA3b 3THX
3HAYCHHUH U Yucia s-, p-, d- u f~opOuranei.

7.®U3NYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbIE CITMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YciioBHAs 3aMUCh YHEPreTUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.@opMynupoBKa U PU3NUECKUI CMBICT IPUHIIMIIA MUHUMYMa YHEPTUH.

10.®opmynupoBka U GU3HUEeCKUi cMbICH puHIMna [laymm.

11.@opmynupoBKa u (HU3NIECKHIA CMBICI IPaBUIa XyH/A.

12.®opmynupoBka npasuia KiaeukoBckoro.

13.YTo Ha3bIBaeTcs 3JIEKTPOHHOM KOH(puUrypanueit atoma? [IpuBeuTe nNoaHyo 31€KTPOHHYIO KOH-
durypaiuio atoma 31eMeHTa ¢ 3apsaaoM saapa S1.

14.PaccunTaiiTe MaKCUMaIbHOE YHUCIIO JIEKTPOHOB, KOTOPHIE MOTYT HaxoauThcst Ha 3p u ST opOu-
TasX.

15.IIpuBenute coBpeMeHHYyI0 hopmyarpoBky [lepuonndeckoro 3axona J{.11.Menneneena.

16.0npenenenve 1 GU3NIECKUI CMBICT MOHATUN: 2 (EKTUBHBIN 3apsl SApa, IOCTOSHHAS YKPaHH-
pOoBaHMsL.

17.Ilonarus paauyca atoMa u noHa. Kak usMeHsercs paanyc 4acTUIlbl IPU EPEX0/ie: aTOM — €T0
MIOJIOKUTEILHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPSKEHHBIN HOH?

18.Kak u nouemy U3MEHSIIOTCS PaInyChl aTOMOB IIPH MEPEMELICHIH BJIOJIb IEPUO/Ia CIIEBA HAIIPABO
U TIpU NIEPEMELIEHUH CBEPXY BHU3 BJI0JIb IJIABHBIX U TOOOUYHBIX NOArpYyMI?

19.0npenenenne NOHATUSA SHEPTHUS MOHU3ALNH, EAVMHUILIBI €€ U3MEPEHUS U XapaKTeP €€ U3MEHEHNUS
B [IEpHOJaxX U TPyIIax.

20. OnpeneneHue NOHATUS SHEPTUS CPOACTBA K MJIEKTPOHY, €INHULIBI €€ U3MEPEHUS U XapaKTep €€
W3MEHEHHUs B IepHOJax U TpyMmnax.

21.JIonsTHE M (PU3MYECKHI CMBICI 3JEKTPOOTPULIATEILHOCTH 3JIEMEHTOB 1o Mamnukeny. Enu-
HUIBI €€ U3MEPEHMSI U XapaKTep U3MEHEHHs B IEpUOJIaX U Ipymmiax.

22 .OTHOCUTENBHBIE JIEKTPOOTPULIATEILHOCTH 110 [[0NMHTY: Kak OLIEHHBAIOTCS ¥ 3aKOHOMEPHOCTH
W3MEHEHHUS UX 3HAUE€HUH B IEpUO/Iax U rpyImmnax.

23. Hanummre 37eKTPOHHBIE (OPMYJIbl IPUBEICHHBIX HUXKE HOHOB. K ceMelCTBY KakuXx 3jeMeH-
TOB OTHOCSTCS aTOMBI 3THX noHOoB? Sn’’, Mn?*, Cu?*, Cr**, S*.

Pa3znen 3. Beenenue B TEOpUIO XMMUYECKUX MPOLIECCOB
(Tema: 3.1. DHepreTHKa XUMUYECKUX MPOIIECCOB.)

1.Omnpenenenuie MOHATHS TEIJIOBOM 3PHEKT peaKiH.

2.IlepBbIif 3aK0H (Hayaso) TEPMOAMHAMHUKH, €T0 MAaTEMaTHUECKOE BBIPAKEHHE M 3aIHCh JJIS U30-
OapHBIX MPOIIECCOB.

3.0npexneneHne N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX MpoleccoB. MoaupuKkanuy 3anucu
MaTEeMaTHYeCKOro BhIpaXKeHHsl 1-ro Hauana TEpMOJUHAMHUKYU B 3THX TPEX CIydasx.

4.JlaiiTe onpeaeneHne SHTABITUH, HJI0- U 9K30TepMUUECKUX MporieccoB. OOBSICHUTE B3aUMOCBSI3b
o0o3HavyeHui TernoBoro 3dgdexra Q u AH.

5.0mnpeneneHne NOHATHS TEPMOXMMUYECKOE ypaBHEHHE. Kakue yciioBUsl Ha3bIBAlOTCS CTaHAApT-
HBIMH?

6.0npeaeneHye MOHIATUS SHTAIBINHY 00pa30BaHUs, AMHUIBI U3MEPEHUS. 3HAYSHUS SHTAIIBIINHI 00-
pa3oBaHUs MPOCTHIX BEIECTB.

7.DopmynupoBKa 3aKoHa ['ecca. MaTemaTuyeckoe BBIpaKeHUE CIeACTBUA U3 3akoHa ['ecca.

8.0nucanue MOHATHUS SHTPOIIUU CUCTEMBI, €AUHULIBI U3MEPEHHUS.
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9.Matemaruueckas popmyiia Juist pacueTa U3MEHEHUS SHTPOIHUHU B MPOLIECCE PEAKLIUU.

10.Onpenenenre NOHIATUS W300apHO-U30TEPMHUUECKOT0 TOTEHIIMANa peakiuu (dHeprun ['ud0ca).
Uro oTpakaer BenmnuuHa 3Heprun [ m606ca?

11.0mpenenenue NOHATHS CTaHAAPTHOM »HEepruu ['mb6Oca oOpa3oBaHUs, €AUHHUIIBI OOPa3OBAHMS.
3HaueHus CTaHIapPTHBIX SHEpruil ' m60ca oOpa3zoBaHMsl MPOCTHIX BEUIECTB?

12.Martemarndeckas ¢popmyna A pacueTa U3MEHEHHUS M300apHO-U30TEPMUUECKOT0 OTEHIIHATA
B IIPOLIECCE PEAKIIUU.

13.CooTHOIIEHUS MEKY SHTAIBIUIHBIM M SHTPOIUHHBIM (aKTOpaMHU U HAIIPaBJICHUE MTPOTEKAHHMS
XUMHUYECKOHN peakitu.

14.ITonsitue TepmoanHamuyaeckoit pynkuuu. [lepeuncinre u3BectHeie Bam TepmoaunHaMudeckue
dhyHKIIH.

15.Brrancnure TemnoBoi a3 dext peakunu BocctanoBieHus 80 r FeoO3 amromunneM.

16.B03MOKHO 71 TIpU CTAHJIAPTHBIX YCIOBUAX MoJlydyeHue anuianHa 1o peakiuu NHsr) + CeHery =
CsHsNHox) + Hor)?

3ananus A5 J1adopaTOPHBIX padoT (TeKyIHil KOHTPOJb, IPUMeEPbI)
®parmenT K Teme 4.1 «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINN

3ananue 1. UccienoBanne OKMCJIUTEIbHBIX CBOMCTB MEPMAaHIaHATA KAJIUA B KUCJIOH cpefe.
[ns pactBopa ¢ pH, 3anaHHBIM BapuaHTOM, PaCCUMTHIBAKOT 3HAYEHHUE 3JIEKTPOJHOIO IOTEHIMAIIA
CIIeyIoIIel OKUCIUTEIbHO-BOCCTAHOBUTEIBHON CHCTEMBI:

MnOs + 8H* + 5¢ = Mn?* + 4H:20,

CCJIM KOHIICHTPpaluA MnO4 n Ml’l2+, a TaKKC TCMIICPATypa U AaBJICHHUC COOTBCTCTBYIOT CTAHAAPTHBIM.

CpaBHUBAIOT BBIUNCICHHOE 3HAYEHHE DJIEKTPOIHOrO IMOTEHIMAJIA CO CTAHJAPTHBIM U J€NIAI0T BBIBO
O BIIMSIHUU CPEJIbl HA OKUCIUTENIbHbIE CBONCTBA IIEPMaHTaHAT-NOHOB.

CTposT rpadyK 3aBUCUMOCTH OKUCIUTEIbHOr0 noTennuana MnOs/Mn?* ot pH cpensl. Ilpu kakux
pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MnO4™ HoOHamMM:

I', Br’, CI'? Iloka3bIBatoT 3TH 00JaCTH Ha rpaduke.

3aganue 2. BoccraHoB/1leHMe NepMaHraHaTa KaJus B pa3JMYHbIX cpeaax.

B Tpu oTnenbHbIe MPOOUPKHU C pacTBOPOM IEPMaHIraHaTa Kalus J00aBIsAIOT pa30aBICHHYIO CEPHYIO
KHCJIOTY, TaKOM K€ 00beM BOJIbI M KOHLIEHTPUPOBAHHBIN pacTBOP LIEIOUU. 3aTe€M B KaXAyI0 U3 IPOOUPOK
NpUOaBIIAIOT CBEKENPUTOTOBJICHHBIH pacTBOp cyibdura Hatpusd NaxSOs. s oObsicHeHus Habmogae-
MOT'0 HMEIOT BBHJLY, UTO B KUCIIOH cpesie 06pasyroTcs moHbl Mn?", B HeliTpansHoitl - MnO> U B cUIIBHOIIE-
JIOYHO# cpesie - noHbl MnO4>". TIob3ysch HOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIOT MOIHbBIE yPaBHe-
HUSl pEeaKIuil.

Ha ocHoBaHNU BRIMUCIEHHBIX Ul BeeX peakuuii 3HaueHnit 3/1C nenaroT BBIBOJ 00 OKUCIUTEIBHOM
CIIOCOOHOCTH TIEpMaHTaHaTa KaJlus B KUCJIOW, HEUTPATBbHOM U MIETOYHOM cpeiax.

3ananue 3. AHAJIU3 32/IaHHOM OKHCJINTEIbHO-BOCCTAHOBUTE/ILHON peaKkuu.

Jls 3amaHHO mapel BEECTB (B COOTBETCTBUM C MHIUBUAYATbHBIM BAPHAHTOM) OINPENESIOT OKHUC-
JIUTENIb U BOCCTAHOBUTEIND, paccunThiBatoT DJ{C A cTaHJapTHBIX YCIOBUH M OLIEHWBAIOT BO3MOYKHOCTb
CaMOITPOU3BOJILHOTO MPOTEKAHMSI PEAKIIUU MEXKTy HUMHU.

[TpoBoasT nanHyto peakiuio. OTMedaroT HaOII01aeMble SIBICHUSL.

[Tonb3ysach NOHHO-3JIEKTPOHHBIM METO/I0M, COCTABJISIIOT MOJHOE YPaBHEHUE PEaKLIUU.

3aganue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX CBOKMCTB BelIECTB.

Jlns 3apaHHOTO BemiecTBa (B COOTBETCTBHM C MHIMBUIYAJIbHBIM BapHAHTOM) ONPEEINAIOT CTEIeHH
OKHCJICHHS aTOMOB U OTMEYAIOT, OKUCIIUTENIEM HIIM BOCCTAHOBUTEIIEM MOKET OBITh 3TO BEIIECTBO B OKHUC-
JIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuusx. [Ipn HEoOXOAMMOCTH HCHOJIb3YIOT 3HAUYEHHS CTaHIapTHBIX
ANIEKTPOJHBIX TOTEHIINAJIOB.

W3 npuBeeHHOTO CIIUCKA pEaKTUBOB BHIOMPAIOT HE MEHEE ABYX, KOTOPbIE MOTYT B3aMMOJICHCTBOBATh
C 331aHHBIM BEILECTBOM.
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VYKa3bIBalOT B MPEAINOIAra€MbIX PEAKIIUSIX OKUCIUTENh U BOCCTAHOBUTEN b, pacCUUThIBaOT D/C st
CTaHJApPTHBIX yclaoBUU. [IpoBOAAT peakiyy, OTMEUaIOT HAOII0JaeMbIe SBIICHUSL.
[Tonp3ysich HOHHO-3JIEKTPOHHBIM METOIOM, COCTABJISIOT IMOJTHBIC YPABHEHUS PEAKIIHA.

7.4. CooTBeTCTBHE HIKAJIBI OLCHOK U YPOBHel copMHPOBAHHBIX KOMIIETCHIM I
VYposens chopmu-
p (bop OreHka
POBAaHHBIX KOMIIC- TlosicHenns
TEHIUH

Teopernueckoe cogepxiaHue Kypca OCBOEHO IIOJHOCTHIO,
BCE MPETyCMOTPEHHBIE IPOrpaMMoi 00yUeHHsI yueOHbIE 3aJaHHsI
BBITIOJTHEHBI.

OOyuarouuiics JE€MOHCTPUPYET CIIOCOOHOCTH INPUMEHSATh
€CTeCTBEHHOHAYYHbIE 3HAHUs B 00JaCTH MPO(ECCHOHATBHON aes-
TEJIBHOCTH B PAMKax U3y4€HHOMN JUCLHUIUIMHBL, a B YACTHOCTH: CIIO-
COOHOCTH 0OOCHOBAHHOTO BBIOOpA YCIIOBHI NMPOTEKaHUs, BEIOOpa

«5» peareHToB M UX KOJUYECTBEHHbBIX COOTHOILEHUH, (ha30BOro COCTO-
(oTHMYHO) SIHUSI 11 ONTHMAJIbHOTO TPOBEAECHUS XUMHUYECKHX IPOLIECCOB.
YcneuHo npuMeHseT 3HaHUs OCHOBHBIX 3aKOHOB XMMUHU, CTPOCHUS
U PEaKMOHHON CIIOCOOHOCTH BEIIECTB JUIsl pELIEHHs TUIIOBBIX 3a-
nay rnpogeccuoHanbHOU esiTenbHoCcTH. CriocoOeH MPOBOIUTh aHa-
JU3 TOJIYYEHHBIX JIaHHBIX, J€JaTh MpaBWIbHbIE, HAYYHO O0OOCHO-
BaHHbIE BBIBO/BL. ['0TOB mpejyiarate CBOM CHOCOOBI PELIeHUs MO-
CTaBIICHHBIX 33/1a4. [ 0TOB paboTaTh Kak B KOMaH/ie, TaK U WHINBH-
JyaJbHO.

Teoperuueckoe cogepxiaHue Kypca OCBOEHO IIOJHOCTHIO,
BCE MPETyCMOTPEHHbBIE IPOrpaMMoi 00yueHHsl yueOHbIe 3aJaHHs
BBITIOJTHEHBI C HE3HAUUTEIbHBIMU 3aMEYaHUSIMH.

OOyuaronuiics JeMOHCTPUPYET CIIOCOOHOCTh INPUMEHSTh
€CTECTBEHHOHAy4YHbI€ 3HAHUS B 00JaCTH MPO(eCcCHOHATBHON Aesl-
TENBHOCTH B PAMKaX U3y4YE€HHOW AMCLUIIINHBI, a B YaCTHOCTH: CIIO-

«» co0eH MpOBOAUTH OOOCHOBAHHBIM BHIOOP ONTHUMANIbHBIX YCIOBHM
(xopor1o) MPOTEKaHMs peakivif, 3HaeT CIOCOObl BIMSHMUA HAa XMMHUYECKUH
MPOIIECC C LETBI0 €r0 YCUJICHUS WM OCTaHOBKU. OOydJaroniuiics
HCIIOJIb3YET OCHOBHBIE 3aKOHBI XMUMHUHU JJIs1 PELICHMs TUIIOBBIX 3a-
na4 nmpodecCHuOHATBHOM IeATeTbHOCTH, HA OCHOBE 3HAHUM O CBOM-
CTBaxX U CTPOEHHUU BEILECTBA MPOBOAMUT MOJIOOP peareHToB, CIOCO-
O€H MPOBOJIUTH AHAJIN3 OJYYEHHBIX JAHHBIX, HO JOMyCKAeT HETOY-
HOCTHU B (JOPMYJIMPOBKAX U BBIBOJAX.

Teopernueckoe coaepkaHHe Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil oO0yueHHs yued-
HBIX 33JJaHUI BBIIIOJIHEHO, B HUX UMEIOTCSI OIIMOKH.

OOyuaronuiics JeMOHCTPUPYET CIIOCOOHOCTH TNPHUMEHSTh
€CTeCTBEHHOHAy4YHbI€ 3HAaHUS B 00JaCTH MPOodecCuOHaNbHOM Aes-
TENBHOCTH B PaMKaX N3Y4E€HHOH ITUCLUIUIMHBI, & B YACTHOCTH: MO-
KET MOJT PyKOBOJICTBOM OCYIIECTBIISTH BHIOOP ONTHUMAJIBHBIX YCIIO-
BUI MPOTEKaHUS PEAKIMI U BOZMOKHOCTH BIUSHUS HA CMELICHHE
XMMHYECKOTO PaBHOBECHS, C LIEIbI0 YBEIMUEHHUS BBIXOA MPOIYK-
ToB peakiuu. CriocoOeH moaOupaTh peareHThl AJs peIeHUs TUIIO-
BBIX 3aJ1a4 NMPo(eCcCUOHANBHON AEATEeIbHOCTH, MPU 3TOM HCHOJb-
3yeT 3HaHUS 3aKOHOB XMMHH, CTPOEHUS BELIECTBA U €r0 XUMHYE-
CKOM akTMBHOCTH. Crioco0eH MPOBOIUTh aHAIU3 MOIY4YEHHBIX pe-
3yJbTAaTOB UCCIIEIOBAHMSL, TONYCKasi He3HAUUTEIbHbIE OMINOKH.

Bricokuit

baz3oBrlit

«3»
IToporossIii (ynosneTBopu-
TEJIBLHO)
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VYposeHns chopmu-
Onenka
POBaHHBIX KOMIIE- [Nosicnenus

TEHIUH

Teopernueckoe copepkaHne Kypca HE OCBOCHO, OOJIBIIMH-
CTBO IIPEyCMOTPEHHBIX IPOrpaMMOii 00ydeHuUsT YI4eOHBIX 3aaHHi
100 HE BBIMOJIHEHBI, JIMOO COAepIKAT rPyObIe OMIMOKH; TOMOJIHH-
TEJIbHASI CAMOCTOsATENbHAs paboTa HaJl MaTepUalloM He IpUBeia K
KaKOMY-JTH0O 3HAYUTEIIEHOMY ITOBBIIICHUIO Ka4eCTBA BHITIOJTHCHHUS
yueOHBIX 33JaHUH.

OOyuJaronuiicss He CIIOCOOCH MPUMEHSTh €CTECTBCHHOHAYY-
HBIC 3HAHMS B 00JIACTH MPO(GECCHOHATLHON JIEATEIILHOCTH B PaM-
«2» Kax W3y4YEeHHOMU TUCIMILIMHBI, B YACTHOCTHU: HE 3HACT OCHOBHBIX 3a-
Huzkwit (HeyIOBIIETBO- | KOHOB XMMUH, IIJIOXO MPEACTABISAET BO3MOKHOCTh UX UCIOJIH30Ba-
PHUTEIBHO) HUSl TP TIPOBEJCHUM BBIYUCICHHH 110 YPaBHEHHSIM PEaKIIHA.
Nwmeer crabple mpecTaBIeHUs O CTPOSHUH BEIIECTB M X XUMUYe-
CKOW aKTHBHOCTH, O CIIOCO0ax TPEBPALICHUS OJHUX BEIIECTB B
Apyrue, He BJaJeeT METOJAaMH BBIOOpAa ONTHUMAIBHBIX YCIOBHH
MPOTEKAHMSI PEAKIUH U BO3MOXKHOCTHU BJIMSHUS HA CMEIICHUE XH-
MHYECKOTO PaBHOBECHS, C LIEJIbI0 YBEITMUCHHS BBIXOA MPOTYKTOB
peakiuu. He ciocoOeH moioupath peareHThI 1Sl PEIICHHS ITOCTaB-
JeHHBIX 3a/1a4. He Biiageet HaBbIKaMu 0000IICHHUS M OLIEHKH T10JTY-
YCHHBIX PE3yJIbTATOB MUCCIICIOBAHUSI.

8. MeToanyeckue yKazaHus /ISl CAMOCTOSITEIbHOI pad0oThl 00y4ar0IMXCH

CamocrosrenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB Pa0OThI ¢ yueOHOM 1 HayyHOH JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUECKOro MaTepuaia, COCOOHOCTH HCIOIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B TPO()ECCHOHAIBHON AEATEIbHOCTH.

CamocTosiTenbHast paboTa BBIIOJIIHAETCS BO BHEAYAUTOPHOE (ayIUTOPHOE) BpeMsI 110 33JaHUI0 U TIpU
METOAMYECKOM PYKOBOJICTBE IpErojaBaTeisi, HO 0e3 ero HemoCpeACTBEHHOro yyacTus (IpU YaCTUYHOM
HENOCPEJACTBEHHOM YUYacTHH MPEIo1aBaTelsl, OCTaBIISIONIEM BEYIIYIO POJiIb B KOHTPOJIE 32 paboTOH CTy-
JICHTOB).

Dopmul camocmosmenvHou pabomwl 6akaaaBpoB pa3HO0Opa3Hbl. OHU BKIIOUYAIOT B CEOsI U3yUECHHE
yueOHOM, HayYHOH M METOJMUYECKON JIUTEepaTyphl, MATEPHAIOB NEPUOTNIECKUX U3aHNH C IPUBICUEHUEM
AJIEKTPOHHBIX CPEACTB O(PUIIMATBLHON, CTATUCTUYECKON, IEPUOANYECKON U HAyUYHOU UH(OpMAIIIH.

B mponecce u3yueHMs OUCUMIUIMHBI «XuMHsA» OakanaBpamu HampasieHus 21.03.02 «3emue-
YCTPOMCTBO U KaJaCTPbD» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCSL:

- IOATOTOBKA K ayJAUTOPHBIM 3aHIATHUSIM (JEKIHAM U NPAKTUUECKUM 3aHATHSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMocTosATeNbHas paboTa Ha/l OTACIBHBIMU TeMaMU y4eOHOM TUCIMILIMHBI B COOTBETCTBHH C

y4e0HO-TEMaTHUYECKUM IIJIaHOM;

- IOATOTOBKA K DK3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA NPENoJAaBaTeb M3JaraeT M pazbsACHSAET OCHOBHBIE, Hambosee
CJIO’KHBIE TIOHSATHS TEMBI, & TAK)KE CBSI3aHHbIE C HUMU TEOPETHYECKUE U MPAKTUUYECKHUE MPOOJIEMBI, 1aeT
PEKOMEH/1alliy Ha BBIITOJIHEHUE CAMOCTOATEIbHOU PaboThlI.

B xone nexiuii 00y4arommumMcst peKOMEHTyeTCsI:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuana;

- oOpalaTh BHUIMaHUE Ha ONpeesieHHs MOHATHH, (POpMYITUPOBKU 3aKOHOB U UX MaTeMaTHYECKOe
BBIpaXEHHE, MOJ0KEHHS, pAaCKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHUI M MPOIECCOB, HAyYHbIE
BBIBOJIbI M IPAKTUYECKUE PEKOMEHIALINHN 110 UX IPUMEHEHUIO;

- 3371aBaTh IIPENOAABATEII0 YTOUHSIOIINE BOIPOCHI C LIEIBIO YACHEHUS TEOPETUYECKUX MOTI0KEHHM,
pa3peleHus: CHOPHBIX CUTYalUi.

B pabGounx KOHCIEKTaX JKeJNaTeIbHO OCTAaBJIATH I0JI, HA KOTOPHIX BO BHEAyJIUTOPHOE BpEMs
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MOXKHO CJIeJIaTh TOMETKU U3 Y4eOHO-METOUYECKOTO 00ECTICUCHUS 111 CAMOCTOSITEIbHOM paboThl 00y4Ja-
IOLUXCSI, JOMOJIHSAIOIIEr0 MaTeprall IPOCIIyIIaHHOM JIEKLINUH, a TAaKXKE MOMETKH, ITOAYEPKUBAIOIIUE OCO-
OyI0 BaKHOCTb T€X UJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlig ycremHoro oBiaieHuss KypcoM HEOOXOAMMO IMOCEIIATh BCE JIEKIMH, TaK KaK TEMaTHYECKUM
MaTepuaj B3auMOCBsA3aH Mex 1y co0oil. B cnyuasx mpomycka 3aHATHS CTYACHTY HE0OOXOIMMO CaMOCTOsI-
TEJIbHO U3YUYUTh MaTEPUA U OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI 10 IPOIYIIEHHOW TEME BO BpeMs UH/IU-
BHU1yaJIbHBIX KOHCYJIbTAIUH.

JlaboparopHble 3aHITHS — 3TO aKTUBHas Gopma yueOHoro mporecca. [Ipu moaroroske k gabopa-
TOPHBIM 3aHATHAM 00yYaroneMycsi HeoOX0IMMO U3yYUTh OCHOBHYIO JIUTEPATypy, 03HAKOMUTCS C OO~
HUTEJIBHOM JINTEPAaTypoOM, y4eCTh PEKOMEHJALUU IpenofaBaTens. TeMbl TEOPETHUECKOro COIepkKaHUs
MIPEIIoJIaratoT IMCKYCCHOHHBIN XapakTep o0cyxkaeHus. bonbias 4acTh TeM JUCHUILUIMHBI HOCUT ITPaKTH-
YEeCKUI XapakTep, T.e. MPEAINoiaraeT BBHIIOJHEHHUE JIAOOPATOPHBIX 3a/laHUi M peIleHUe 3a]ad, aHaIu3
MPAKTUYECKUX CUTYalUH.

BaxHoii yacThi0 CaMOCTOSATEIBHON paOOTHI SBJIAETCS UYTCHHE YYeOHOW M HAyYHOH JIMTEepaTyphl.
OcHoBHast PyHKIUS YUEOHUKOB — OPUEHTUPOBATH CTY/ICHTA B CUCTEME 3HAHHI, YMEHUI U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMHU CIICHUATIMCTAMH 110 TAHHOW TUCIUITIAHE.

Omnpoc no Teme 1abopaTopHOil pabOTHI MpeACTaBIseT cOO0M OTBETHI HA MOCTABICHHBIE BOIIPOCHI
nepe J1abopaTopHOM paboTol U mocie e€ BhIoJHeHUs. M3mokeHne B MMCbMEHHOM BHUJE PE3yJIbTATOB
SKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PELIeHHE 3aJaud 1o omnpeaeneHHon teme. CoaepxaHue
UHJUBUAYAIbHBIX BOIIPOCOB IO TEMaM JIaDOpaTOPHBIX padOT OPUEHTUPOBAHO HA MOJATOTOBKY OaKajlaBpoOB
10 OCHOBHBIM BOIPOCaM Kypca. Y pOBEHb BBINOJHEHHUS IO3BOJISET MPENOAABATENSIM CYyIUTh O XO/I€ CaAMO-
CTOSITENILHOU PabOThI OaKaIlaBPOB B MEKCECCHOHHBIHN MIEPHO] M O CTENIEHH UX TIOJATOTOBKHU K SK3aMEHY.

[ToaroToBka K 3K3aMeHy MPEANOJIaraeT:

- U3y4YE€HHE OCHOBHOM U JIONIOJIHUTEIBLHOM JINTEPATyPhI;

- U3y4YEHHE KOHCIEKTOB JICKIIUN;

- y4acTue B MPOBOJUMBIX KOHTPOJIbHBIX OIIPOCAX;

9. llepevyenb HHGPOPMAITMOHHBIX TEXHOJIOTHI, HCTOJIb3yeMbIX
NMPHU OCYLIEeCTBJICHNH 00Pa30BATEJIbHOI0 MPOLECcca MO JUCIHUIINHE

[TpumeHeHne 1MQPOBBIX TEXHOJOTHHM B paMKax MPenoAaBaHus JUCLMILIMHBI PEIOCTABISIET
pacupeHHbIe BO3MOXXHOCTH 110 OPTaHN3aIlMH yUeOHBIX 3aHATHIA B YCIOBUSIX U (ppoBH3anuu 00pa3oBaHUs
¥ 1103BOJIsIET C(HOPMHUPOBATh Yy 00YUArOIUXCS HABBIKU MPUMEHEHUS HU(PPOBBIX CEPBUCOB U UHCTPYMEHTOB
B [TOBCE/IHEBHOM >KU3HU U MPO(eCcCHOHATBHOM e TEIbHOCTH,.

Jlns peanu3aiiuy 3TOM LI B paMKaxX U3y4eHHsI JUCUUIUIMHBI MOTYT IPUMEHSThCS ClEAYIOIINe
(G POBBIE MHCTPYMEHTHI U CEPBHUCHI:

- I TIJAaHMPOBAaHUS ayAMTOPHBIX M BHEAyIUTOPHBIX Mepomnpusatuit: Sunexc.Kanennapp
(https://calendar.yandex.ru/) — oHnaiiH KaJleHaaph-TUIaHEP, PACTIPOCTpaHsIETCs o aulleH3un ShareWare

- ISl OpTaHu3aliK yJaJIeHHOM CBS3M U BHJIeOKOH(epeHuii: Mirapolis — cuctema i opranusa-
LU KOJUIEKTUBHON pabOThl U OHJIANH-BCTpEY, pacIpOCTPaHsAETCs MO MPONpPHUETApHON JMIEeH3un U SH-
nexc.Tenemoct (https://telemost.yandex.ru/ ) — cepBHC 17151 BUAECO3BOHKOB, pACIIPOCTPAHAETCS 1O JTUIICH-
3un ShareWare.

Jist yCTIeNTHOTO OBJIQACHUS TUCIIMITIIMHON MCIIONIB3YIOTCS ClIEAYIONIe HH(POPMAIIMOHHBIE TeX-
HOJIOTUU OOyYEHUS:

* [lpu mpoBeACHUHM JEKIMH HCIOJB3YIOTCS MpPE3eHTAllMM Marepuana B mporpamme Microsoft
Office (PowerPoint), BeIxoa Ha Tpo¢eCCHOHAIBHBIC CAUTHI, UCIIOIH30BAHNE BUCOMATEPHUATIOB PA3TUIHBIX
HUHTEPHET-PECYPCOB.

* JlabGoparopHble 3aHATHS [0 JUCHMIIMHE MPOBOJATCS B CIEHUATU3UPOBAHHON yuyeOHOU
ayJIUTOPHUU.

JUist TUCTaHIIMOHHOMN MOAICPIKKH AUCITUIUIMHBI HCIIOIB3YETCsl CUCTEMA yIIpaBJIeHUs] 00pa30BaTelb-
HbIM KOHTeHTOM Moodle. [Iy1s1 paboThl B JaHHOM cHCTEME BCe 00yUaromuecst Ha MepBOM Kypce IMOIydaroT

24


https://calendar.yandex.ru/

WH/MBUyallbHbIE JIOTUH U NapoJib Ul BXOJa B CUCTEMY, B KOTOPOM pa3MeIaroTcs : mporpamma AUCLU-
TUTMHBI, MaTepPHAaJIbl 7S ICKIIMOHHBIX U UHBIX BUJIOB 3aHATHH , 33/1aHUS, KOHTPOJIBHBIE BOIIPOCHL.

JlaGopaTopHble 3aHATUS MO JUCLMILIMHE MIPOBOJATCS C MCIIOIb30BaHUE PA3JIMYHOIO J1abopaTop-
HOTro 000pyIOBaHMUS, a TAKXKE Ha JTa0OPATOPHBIX CTEHAAX-yCTaHOBKaxX. Ha 3aHsTnn o0yyaromuiics 3HaKo-
MUTCS ¢ PU3UKO-XMMUYECKMMH METOAAMHU aHajIu3a 0OBEKTOB OKPYKAIOLIEH cpefbl, paboTol U yCcTpOii-
CTBOM IIBIJIE Ta300YHUCTHOTO OOOPYJIOBaHUS U MPHOOPOB, MCIIOIB3YEMbIX NMPH UCCIEIOBAaHUUA OOBEKTOB
OKpY’Karollel cpesibl, yYUTCsl TOTOBUTh CTaHAAPTHBIE PACTBOPHI, CTPOUTH KAJIMOPOBOUHBIE TPAaQUKH U T.I1.

B mpomecce u3yueHHs IUCHMIUIMHBI YYEOHBIMH IETSMH SIBIISIIOTCS TEPBHYHOE BOCIPHUSATHE
y4eOHOI MHPOPMaLMU O TEOPETUYECKUX OCHOBAX M MPUHLUIAX PA0OTHl ¢ JOKYMEHTaMH (KapThl, IIaHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPHUPOBAHHUE MOJYYCHHBIX 3HAHUHU U
pa3BUTHE MHTEIJICKTYalIbHbIX YMEHUN, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITEIbHOCTH PEIPOAYKTUBHOIO
xapakTepa. [locpencTBOM HCIONB30BAaHUS ATUX WHTEIUIEKTYyalbHBIX YMEHHUH JOCTHTalOTCs y3HaBaHUE
paHee yCBOEGHHOI'O MaTepuasla B HOBBIX CUTyalMsX, IPUMEHEHHE a0CTPAKTHOI'O 3HAHUS B KOHKPETHBIX
CUTYyaIHsX.

JUisl TOCTHOXKEHUS 3TUX LIeel MCIIOJIb3YIOTCSI B OCHOBHOM TPAJAMLIMOHHbBIE MH()OPMATHUBHO-Pa3-
BHUBAIOIIME TEXHOJIOTHU O0YUYEHHUS C YYETOM Pa3IMYHOIO COYETAaHUs MAaCCUBHBIX (opm (Jekuus, Jadbopa-
TOPHOE 3aHATHE, KOHCYJbTAIUs, CAMOCTOATENIbHAs padoTa) U PenpOAYKTUBHBIX METOA0B 00y4eHus (Io-
BECTBOBATEIIEHOE HM3JIOKCHHE y4eOHOU MH(OpPMANNU, OOBSICHUTEIHLHO-HIUTFOCTPATUBHOE M3JIOKCHUE) H
1a00paTOPHO-NIPAKTHUECKUX METO10B 00yueHUs (BBIIOJIHEHUE Kelc-3ajaHni, pacyeT 3K0OMO3aIlUuTHOTO
obopyoBaHus).

VYHuBepcuteT obecriedeH HeOOXOAMMbBIM KOMIUIEKTOM JIMIEH3MOHHOIO MPOrpaMMHOro obecrnede-
HUS, a TaK ke MU(POBBIX HHCTPYMEHTOB:

— oneparmonHas cuctemMa Windows 7, License 49013351 YIJITY Russia 2011-09-06, OPEN
689759257Z7E1309;

— omnepanuonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925727E1309. Cpok: 6eccpodHoO;

- onepauuoHHas cuctema Astra Linux Special Edition. {oroop NePr000013979/0385/22-EI1-223-
06 ot 01.07.2022. Cpok: 6eccpouHo;

— nakeT npukiaaaHbeix nporpamm Office Professional Plus 2010, License 49013351 YIJITY Russia
2011-09-06, OPEN 689759257Z7ZE1309. Cpok: 6eccpodHo;

— nakeT npukiaaHex nporpamm P7-Oduc.Ilpodeccuonansusiii. loroBop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHoO;

— anTuBUpycHas nporpamma Kaspersky Endpoint Security ans Ousneca - Pacumpennstit Jlorosop
0436/3K;

— oneparoHHas cucreMa Windows Server. KoHTpakT Ha yciiyTru Mo NpeAoCTaBICHUIO JUIIEH3UN Ha
[IpaBO UCIOJIb30BaTh KoMmbioTepHOe obecrieueHue Ne 067/3A ot 07.12.2020 roga. Cpok 6eccpoyHo;

— cucteMa BujieokoHpepeHicss3u [Ipyddmu. Jorosop Ne 2576620-2 / 0120/24-EI1-223-03 ot 16
Mapta 2024 r.;

— cucreMa ynpasieHus ooydenneM LMS Moodle — nporpammHuoe obecnieueHue ¢ OTKPHITHIM KOJIOM,
pacnpoctpansiercs no jgunen3uu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpaMMHoe o0ecriedeHrne pacupocTpa-
HSIETCS MO MPOCTON (HeUcKIounTeabHon) nuuen3un; Aunexc 360 Tapud «OnTumanbHbIi a1 06pa3zoBa-
HUS

— HOIl «Xwumus. Buptyanenas mabGoparopus. 3amaun. Tpenaxepsl. Tecte». JloroBop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepuaJbHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOI ISl OCYLIeCTBJICHHUS
0o0pa3oBaTeIbHOIO NpoLecca M0 JMCHUIIIMHE

Peanuzamus yueGHOro mpoiiecca OCylIeCTBISETCS B CIELMATBHBIX YUEOHBIX ayIMTOPUSAX YHUBEP-

CUTETa JIJIsl IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA, JIAOOPATOPHBIX 3aHITHIA, TPYIIIOBBIX U WHAUBHILY-
QIBbHBIX KOHCYJbTallMii, TEKYIIero KOHTPOJS M MPOMEXYTOUYHON arrectanuu. Bce ayautopuun
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YKOMIIJIEKTOBAHbI CIIELUATM3UPOBAHHON MeOeNbl0 U TEXHUYECKHMMHU CPEICTBAMU O0OYy4EHUSs, CITyKaIllUMHU
IUIsL TIpeCTaBIeHUs yueOHON mHpopMmanuu Oonbimoi ayautopud. [lpu Heo6xoauMocTu o0yyaromuMmcs
IIPeUIaraoTcss HabOpPhbI IEMOHCTPALIMOHHOTO 000PYJ0BaHUS U y4eOHO-HATJISAHbIX 1I0COOMI, oOecreunBa-
IOLIME TEMATUYECKHUE MILTFOCTPAIIHH.

CamocrodrenbHas pab0oTa 00y4aroLIXCsl BBITOIHAETCS B ClIEUATN3UPOBAHHOMN ay IMTOPUH, KOTO-
past o0opyoBaHa y4eOHOH MeOesbio, KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOYEHHUS K CETH
«HTepHeT» M obecrnedeHneM JA0CTyla B 3JIEKTPOHHYI0 HH()OPMAIMOHHO-00Pa30BaTENIbHYIO Cpery
YIITY.

EcTh nomerenue Juist XpaHeHUs. U POPUIAKTHUECKOro 00CIIy>)KUBaHUS y4eOHOr0o 000pyJOBaHUS.

TpeboBaHus K ayIUTOPUSIM

HaumeHnoBanue criennanbHbIX HOMemeHuit 1 | OCHaIIEHHOCTh CIEHUAIBHBIX IIOMEICHH U T10-
MIOMELICHUH /17151 cCaMOCTOSATENbHOM paboThl MEILEHUH JUIs CaMOCTOSITENIbHON paboThl
MynbTuMeauiiHas, IBETHAsA, UHTEPAKTUBHAS JOCKA
ITomenienue Uil JEKIMOHHBIX U MPAaKTHYe- | CO CHEUITPOLECCOPOM, MOHUTOPOM U MPOEKTOPOM;
CKUX 3aHSTHH, TPYNIIOBBIX U WHAMBHIYalb- | HOYTOYK; KOMIUIEKT JIEKTPOHHBIX Y4eOHO-HATrIIsI-
HBIX KOHCYJbTallUi, TEKyLIed U MPOMEXY- | HbIX MaTepuaioB (mpe3eHTauuit) Ha (ien-Hocure-
TOYHOW aTTECTAIHH. J51X, 00ECIeUMBAIONINX TEMAaTHUECKUE HILTIOCTpa-
uun. YueOHasg MeOenb.
Cronmel KOMIBIOTEpHBIC, CTYNbs. IlepcoHanbHbIE
KoMmIbloTepsl. Boixox B MHTEpHET, 31€KTPOHHYIO
MHPOPMALIMOHHYIO 00pa30BaTENbHYIO Cpelly YHU-
BEPCUTETA.
[Tomemienue Juist XpaHeHUs U NPOPUIAKTU- | Y4eOHO-HAIJISIHbIE MaTepUalbl (IIPE3EHTALIUN).
YECKOro 00CITyKMBaHUs y4eOHOro 000py10-
BaHUs

[TomenieHus A1 CaMOCTOSITENILHOM pabOThI
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