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1. O01mue MoJI0KeHU s

Jucuunianaa «XuMHs» OTHOCUTCS K 0a30BOM yacTu 6s0ka 1 yueGHOro 1uiaHa, BXOASLIETo B CO-
craB oOpa3oBarenbHON mporpammbl Beiciiero oOpasoBanust 09.03.03 «Ilpuknagnas wuHbOpMaTHKa»
(mpoduie — [{udpoBast SKOHOMUKA).

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

- O®enepanbblii 3akoH «O06 ob6pazoBanuu B Poccuiickoii denepaunny, yTBepKICHHBINH MpUKa-
30M Muno6paayku PO Ne 273-03 ot 29.12.2012;

- Tlopsnok opraHu3anuy ¥ OCYIIECTBICHUST 00pa30BaTEIbHON JESITEIBHOCTH MO 00pa3oBaTeilb-
HBIM IIpOrpaMMaM BbICIIEro 0oOpa3oBaHUs - IporpaMMam OakajaBpuaTa, IporpamMmaM CIELUaINTETa,
porpaMMaM MarucTpaTypbl, yTBepKIeHHbIH npukazom MunoopHayku Poccun ot 06.04.2021 r. Ne245.

- Ipuxa3z Munobpuayku Poccun ot 19.07.2022 r. Ne662 «O BHeceHMH MU3MEHEHHH B (eaepaib-
HbIE TOCYapCTBEHHbIE 00pa30BaTENIbHbIE CTAHAPTHI BBICIIETO 00Pa30BaHUS.

- @epnepanbHbli TOCYAApCTBEHHBIM 00pa30BaTeIbHBIA CTAHAAPT BBHICIIEIO O0pa3OBaHUs I10
HanpasiieHuto noaroroBku 09.03.03 «lIpuxiagnas naGopmaruka» (YpoBEeHb BBICIIETO 00pa3oBaHus Oa-
KaJlaBpHar), yTBEp>KJIEHHBIN MprKa3zoM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit denepanuu ot
19 centsa6ps 2017 r. N 922;

-  @enepanbHbIil 3akoH «O colManbHOM 3amuTe HHBAIUA0B B Poccuiickoit denepamnuu (¢ u3me-
HEHUSIMU, pefakius, neicTpyomas ¢ 18 mapra 2018 roga);

-  @enepanbHbIM 3aKOHOM P® ot 24.11.1995 r. Ne 181-®3 «O conuanbHOM 3alMTe UHBAJIN]IOB B
Poccuiickoit ®eneparuny;

- VYyeOHbI IUIAH aJaNTHPOBAHHOW 00pa30BaTENbHONM IPOrpaMMbl BBICIIETO 00pa3oBaHUS
HanpasieHus: 09.03.03 — I[lpuknaanas unpopmatuka (npodpuinb — Ludposas s3xkoHOMMKA) TOATOTOBKU
OaxaiaBpoB 10 OYHOU M 3a0uHOU (hopmam oOyudeHusi. OOpazoBaTesnbHas MporpaMMa yTBEpKJI€Ha Ha 3a-
cenannn Yuénoro Cosera ®I'bOY BO VYpanbckuil ToCy1apCTBEHHBIN JIECOTEXHUUYECKUN YHUBEPCUTET
(mporoxon Ne 3 ot 20.03.2025).

- OOyuenue no obpazoBatensHoi nporpamme 09.03.03 — [puknaanas uadopmaTtuka (mpo-
¢witb — LudpoBas 5KOHOMHUKA) OCYIIECTBIISIETCS HA PYCCKOM SI3bIKE.

2. [lepeyens MiIaHNpPYeMbIX pPe3yJIbTATOB 00y4YeHHS M0 JUCIUIIHHE, COOTHECEHHBIX
¢ INIAHMPYEMBbIMH Pe3yJIbTAaTAMH 0CBOCHHSI 00pa30BaTeIbHOM NPOrPaMMbI

[TnanupyembIMH pe3yiabTaTaMu O0yUYeHMs 1O JAUCLUILIMHE SBISIIOTCSA 3HAHUSA, YMEHUS, BIAJCHUS
W/WIH OMBIT JIEATENbHOCTH, XapaKTepU3YIOIUE 3TaIbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMI U obecrie-
YHUBAIOLIUE JOCTH)KEHHUE IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEeIbHON MPOTrPaMMBI B IIEJIOM.

Leab ocBoeHust AMcUMMIMHBI — GOpMUPOBaHUE Y OyaylIuX OakanaBpoB CIOCOOHOCTH K MpUMe-
HEHHIO €CTeCTBEHHOHAYYHbBIX M OOIIEMH)KEHEPHBIX 3HaHUI XMMHUHU, TEOPETUUECKOTO U IKCIIEPUMEHTAIb-
HOTO MCCIIEI0BaHuUs B MPO(ECCUOHATILHOM e TEIIbHOCTH.

3aga4yu AUCUMILVINHBI:

— MPUBUTH 00YYAIOUIUMCS CITIOCOOHOCTH K MPUMEHEHUIO €CTECTBEHHOHAYYHBIX U OOIIeHHKEHEP-
HBIX 3HaHUI M0 XUMHUH, PYHIAMEHTAIBHBIX 3aKOHOB MPUPOIbI XapaKTepU3YIOIUX XUMUYECKUE U PU3U-
YECKHUE CBOMCTBA OKPYKAIOIIUX HAC OOBEKTOB U SIBJICHU;

— 00yuuTh METOZaM pEIICHHUs 3a/1a4 C UCIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX 3HAHUN O 3aKOHO-
MEPHOCTSIX XMMUYECKUX MPEBpalleHUi U OCHOBHBIX XMMHUYECKHX 3aKOHOB, METOJIaM MaTeMaTH4YeCKOIo
aHaJIM3a U MOJICIMPOBAHUS B MTPO(ECCHOHATLHON 1€ TEIbHOCTH.

IIpouecc u3yyeHusi JUCUMILJIMHBI HANIPaBJeH Ha opMupoBaHue ciieayronieid odmenpodec-
CHOHAJIbHOW KOMIIETCHIIUH:

— OIIK-1: cnoco0GeH NMPUMEHSTh €CTECTBEHHOHAYYHBIC U OOIICMHXCHEPHBIC 3HAHUS, METObI Ma-



TEMaTUYECKOr0 aHaliu3a U MOJEIUPOBAHMS, TEOPETUYECKOTO M HKCIEPUMEHTAIIBHOTO HCCIEIOBAHUS B
npodecCHOHATEHOM e TEILHOCTH.

B pe3yabTare u3y4yeHusi AMCUUNIMHBI 00YYAKO LU CS J0JIKEH

3HATh:

— €CTECTBEHHOHAy4YHbIC (DyHIaMEHTaIbHbIC 3HAHUS, CYyTh OCHOBHBIX 3aKOHOB XUMHUHU U XUMUYCCKUX
MpEeBpaIIeHUI, METOAbl MAaTEeMAaTHUUYECKOTO aHajIu3a MOJYYEHHBIX PE3YJIbTATOB XMMHYECKOTO SKCHEepH-
MEHTAa;

— 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX U XMMUYECKUX CBOMCTB MPOCTHIX M CIOKHBIX BEIIECTB
B cooTBeTcTBUM C [lepuoanyeckum 3akonom [[.M. Menneneena.

yMeTh:

— CaMOCTOSITEIIbHO MPUMEHATh MaTeMaTHYECKUE METO/bI, (PU3UKO-XUMHUYECKUE U XUMUUYECKHE 3a-
KOHBI JIJIsl pEIICHUS TPAKTHYECKHX 3a7a49 B 001acT npodecCuoHAIBHOMN e TeTbHOCTH;

— 3alIMChIBATh YPABHEHHMS PEAKIMI XMMUUYECKUX MPEBPALIEHUM BEIIECTB U MX MOJIyYEHHUS; TPOBO-
IUTh aHAJIOTUMU B N3MEHEHNH CBOMCTB XUMHUYECKHUX COCTUHEHUH.

BJIAJETh:

— MPAKTUYECKUM TPUMEHEHUEM €CTCCTBCHHOHAYYHBIX U OOIIEMH)KCHEPHBIX 3HAHWH, 3aKOHOB XU-
MHH, METOAUK MPOBEJACHUS TEOPETUUECKOTO U AKCHEPUMEHTAIBHOIO XMMHUUYECKOIO MCCIICIOBaHUS IS
penieHus 3a1a4 B Ipo(ecCHOHaANbHON AeSITENHHOCTH;

— BBISIBJICHHEM B3aMMOCBS3H MEXIY CTPYKTYpOH, CBOMCTBAMHU M PEAKIIMOHHOIN CIOCOOHOCTHIO XUMUYeE-
CKHX COCIMHECHUH.

3. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlanHast yueOHasi MUCIUILIMHA OTHOCHTCS K OOSI3aTeNbHBIM THCIHUILUIHHAM 0a30BOi 4acTH, 4TO
o3HavaeT (POPMHUPOBAHHE B MpoIlecce 0OydeHHs y OakanaBpa OCHOBHBIX 00IIenpodeccnoHabHBIX 3HA-
HUI 1 KOMIIETEHIIMI B paMKax BEIOPAHHOTO MPOdUIIS.

OcBoeHMe NaHHOW JUCHUILIMHBI ABISETCS HEOOXOJUMON OCHOBOM JIJIsl MOCIEIYIOIIEr0 N3y4eHUs
muctuminH OITOIT u HanucaHus BBIMTYCKHOM KBaTM(PUKAIIMOHHON pabOTHI.

Tlepeuens obecneuugaowux, CORymcmeayIOWux u obecneyusaemvlx OUCYUnIUn
Obecneuusarowue Conymcmeyrowue Obecneuusaemoie
Marematuka, Ousuka DKonorust CraTtuctuka

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOydYaroLIeMycsl CUCTEMHOE INpEACTaBICHUE O KOMILIEKCe
n3ydaeMmbIx AuctumuimH B coorBercTBUU ¢ PI'OC BO, uro obecrnieunBaeT TpeOyeMblil TEOPETHUECKUM
YPOBEHb U NMPAKTHUECKYIO HAIIPABJICHHOCTb B CCTeMe 00ydeHUs U Oyyliel AeaTelbHOCTH BhIITyCKHHKA.

4. O0beM TMCUMILUIMHBI B 324eTHBIX eMHHUIAX C YKA3aHUEM KOJIMYeCTBA aKaJeMU4eCKHX YacOB,
Bbl/IEJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alomuXxcs ¢ npemnojgaBarejiemM

(mo BuAaM y4eOHBIX 3aHAATHII) 1 HA CAMOCTOSITE/IbHYIO PA00Ty 00y4arommuxcs

OO11ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akameMnduecknx 4acoB
Bun yuebnoit paboTbl
ouHast popMa | 3aouHasi popma | oyHO-3a04yHast hopma

KonTrakTHasi pa6oTa ¢ npenojaBarejieM*: 52,35 10,35 16,35
nekuuu (JI) 18 2 6
npaktuueckue 3ansatus (I13) 18 - 10
nabopaTtopabie paboTsl (JIP) 16 8 -

WHBIC BUJIbI KOHTAKTHOU paboThI 0,35 0,35 0,35
CamocTosiTesibHAsi padoTa 00y4al0IIMXCSH: 91,65 133,65 127,65
U3Y4EHHE TEOPETUUECKOI0 Kypca 22 45 39




MIOATOTOBKA K TEKYLIEMY KOHTPOJIIO 34 80 80
MOJrOTOBKA K MPOMEKYTOUYHON aTTeCTallUuN 35,65 8,65 8,65
Buja npomexyToUuHOI aTTeCTALMU: IK3aMeH IK3aMeH IK3aMeH
O01mast TPy10eMKOCTh 4/144

*KonrakTHas paboTa 0O0yJaromIuxcs ¢ MpemnoiaBaTelieM, B TOM YHCIE ¢ IMPUMEHEHHEM IHCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKITIOYAET 3aHATHS JIEKIIMOHHOTO THUIA, M (W) 3aHATUS CEMUHAPCKOTO THIIA, JJAOOPAaTOPHBIC 3aHATHS, U (TITH)
TPYTIIOBBIE KOHCYIBTANH, U (WJIH) HHANBUIYaJbHYIO paboTy 00ydaromerocs ¢ mpernogaBareieM, a TakKe aTTeCTallHOHHEIC
HCTIBITAHMS TIPOMEKYTOYHOH aTTecTanni. KoHTakTHas paboTa MOKET BKIIIOYATH MHBIC BUABI YUeOHOW IEATEIFHOCTH, IPEay-
CMaTpHBAaIOLI}e IPYNIOBYIO0 U HHIMBHIYAIBHYIO paboTy o0ydaromuxcs ¢ npenojanaresieM. Yacsl KOHTaKTHOM paboThI ompe-
nensitorest [lonoxenneM 00 opraHM3aly ¥ NPOBEAECHUHM KOHTaKTHOW paboThI P peanu3aiuu oO0pa3oBaTesbHBIX IPOrpaMM
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 depans 2020 rona.

5. Coaepikanue JUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEeM OTBeJCHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHX 4acoB

5.1. TpyaoeMKoCTb pa3aesioB JUCHUINIMHBI

o4yHas (opma o0yueHus

Bcero
Ne .. | CaMocTosTenbHast
HaumenoBanue pasnena quCHUIIUHBL JI | 1I3 | JIP | koHTaKTHOM
/T pabora
paboTHI
1 | BBenenue B Kypc
11 BBenenue u 0CHOBHBIE TTOHATHUSA U OTIPE- 1 1 2
| nenenus
1.2 | dynpaMeHTaIbHbIC 3aKOHBI XUMUHU 1 2 - 3 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-
1.3 | enuuennii. Xumud seMeaToB. CBolcTBa 2 4 - 6 14
BAKHEMIINX COCTMHEHHUN.
2 | CTpoeHue BenecTBa
CrpoeHnue aToma ¥ epuoANIEcKas Cu-
cTeMa XUMMUYECKUX DJIEMEHTOB
Ll 2 4 - 6 6
J.M.Menneneena. [loHsTHE O XUMUYECKOU
CBSI3H.
3 BBeneHue B TeOpuI0 XMMHYECKHX NMPOLECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOIIECCOB 2 2 - 4 2
CKOpOCTh XUMUYECKUX PEAKIUN U XUMU-
3.2 P peartt 2 | 4| - 6 4
YECKOE paBHOBECHE
3.3 | PacTBOpHI 4 2 8 16 16
4 DJIeKTPOXMMHUYECKHE MPOLEeCChI
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE Pe-
4.1 P 2 | - | 4 6 4
AKINH
["anbBaHMYECKHE AIEMEHTHI. DIIEKTPOIU3
4.2 | pactBopoB U pacmiaBoB. Kopposus me- 2 - 4 4 4
Ta/uioB. Bonpock! 3koorum.
Hroro no paznenam: 18 | 18 | 16 52 56
[IpoMexyTouHas aTTeCTaLUs - - - 0,35 35,65
Bcero 144
04HO-3204Hasi popma o0yueHust
Bcero
Ne . | CamocTosTenbHast
HaunmenoBanue paznena QuCHUIIMHBL JI | I3 | JIP | kOHTaKTHO
/T pabora
paboTHI
1 | BBenenne B kype
1.1 | BBeneHue u OCHOBHBIE TOHATHUS U OPEJIE- \ - \ - \ - \ - 3
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Bcero

No . | CamocTosITeIbHAS
HaumenoBanue pasnena quCHUILIMHBI JI | II3 | JIP | KOHTaKTHOH’
/1 pabora
paboThI
JICHUS
1.2 | dyHnaMeHTaIbHBIC 3aKOHBI XUMUHU 1 2 - 3 14
OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-
1.3 | equHennii. Xumus diieMedToB. CBOHCTBA 2 2 - 4 24
BaYKHEHUIIIHUX COCAUHCHUI.
2 | CTtpoeHue BelecTBa
CrtpoeHue aToMa U IMepuondecKas cuctemMa
xuMudeckux djemenToB .M. Menaeneena. 1 2 - 3 20
IloHsITHE O XUMHUYECKOMH CBS3H.
3 BBeneHue B TeOpHI0 XUMHYECKHX MPOIECCOB
3.1 | DHepreTuka XMMHUYECKUX MPOIIECCOB - - - - 10
39 CKOpOCTb XUMHYECKUX PEAKIUA U XUMHUYe- | i i i 14
CKOE€ paBHOBECHE
3.3 | PacTtBOpHBI 1 2 - 3 12
4 DJIEKTPOXMMHUYECKHE MPOIECChI
41 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIEC PEaK- 1 ) i 3 12
107071
["asibBaHWYECKHE AIIEMEHTBI. DIICKTPOIIN3
4.2 | pacTBOpOB M paciuiaBoB. Koppo3us merai- - - - - 10
J10B. Borpockl 3K0J10rNN.
Hroro no paznenam: 6 | 10 | - 16 119
IIpoMexkyTo4Has arTecTanus - - - 0,35 8,65
Bcero 144
3aouyHasi gopma o0ydeHus
Bcero
No . | CamocTosITeIbHAS
HaunmenoBanue paznena quCHUILTMHBI JI | II3 | JIP | kOHTaKTHOM
/i pabota
paboThI
1 | BBenenue B Kypce
1.1 BBenenue u oCHOBHBIE TIOHSITHS U OTIPEIe- i i i 3
JICHUS
1.2 | dynpaMeHTaIbHBIC 3aKOHBI XUMUHT 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-
1.3 | equnenuii. Xumus snementoB. CBOMCTBA - 4 4 24
BaXHEHUIIIHUX COSAUHECHUMN.
2 | CtpoeHue BelecTBa
Crpoenue aToma U nepuoinyueckas cuctema
xuMH4deckux seMeHToB J[.M.Menaeneena. - - - 10
IloHsITHE O XUMHUUYECKOM CBSI3M.
3 BBeneHue B TeOPHI0 XMMHUYECKHX NMPOLECCOB
3.1 | DHepreTnka XUMHYECKUX MPOLECCOB - - - 6
39 CKOpOCTh XUMHYECKHX PEaKUHi U XUMUYe- | i i 14
CKOE€ PaBHOBECHE
3.3 | PacTBOpHI 1 2 5 32
4 JIEKTPOXMMHUYECKHE MPOLECChI
41 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEaK- i ) i 12
107071
49 ["anbBaHMYECKHE 3E€MEHTHI. DIIEKTPOIU3 i i ) 10

pacTBOpoB H paciuiaBoB. Kopposust mera-




Bcero

Ne . | CamocTosTEIRHAS
HaumenoBanue pasnena quCHUILIMHBI JI | II3 | JIP | KOHTaKTHOH’
/1 pabora
paboThI
J10B. Bonpockl 3K010THH.
Hroro no pasaenam: 2 - 8 10 125
IIpoMexkyTOoUHas aTTecTanus - - - 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.

[Tpeamer u 3agaum XUMUH, €€ MPaKTUYECKOE 3HaYeHNEe. XUMHUS U IPOOJIeMbl COBPEMEHHOW HAYKH
u obmectBa. Poib XuMHM B pa3BUTHH JIECOXHUMHUYECKOTO KoMiulekca Poccuiickoit ®enepariui.
Opranuzanus caMoCTOSITEIbHON pabOThI IO Kypcy OOIIel XUMHUH.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Macchl M sHepruu. lleproanynocts. 3akoH coxpaHeHus 3apsia. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knacchbl HeopeanHuyeckux coeOuHeHul

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

CpoiicTBa BaKHEHMINMX COEAMHEHUH »lieMeHTOB. HaxoxaeHue sneMeHTOB B mpupoje. CrocoObl
noyueHust. CBOWCTBa U MPUMEHEHHUE.

Paznen 2. Ctpoenue BenecTBa

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

OcHOBHbIE MOHATHS O CTpoeHuu atoma. [loHsThe o0 kBaHTax. OCHOBHBIE MMOJIOKEHUSI KBAHTOBOM
MEXaHUKU. OJIEKTPOHHOE 00JaKo, OopOuTaab, KBAaHTOBbIE 4YHcia. [lOpsAmOK 3amoJHEHUs! AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HaUMEHbIIEH SHepruu, mnpaBuwio XyHja, npuHiun [laynu, npaBuno Knedkosckoro,
3aKOH 2JIEKTPOHHOM CcHMMeETpHH, 3akoH Mozmu. [IpaBuia nocTpoeHus: YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
MIEPUOOB. S-, p-, d- u f-amemenTsI. [lepuoarueckrie CBOWCTBA XMMUYECKUX JIEMEHTOB: SHEPIYs HOHU3AIINH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENbHOCTh, AaTOMHBIE M HIOHHBIE Pa/INYChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuueckas c6s3b u CMmpoeHue npocmvlx MOJeKY

XuMu4deckasi CBsI3b: BUIbI, METONIbI onucanusi. OCHOBHBIE XapaKTEPUCTUKU XUMUUYECKOU CBS3H:
JUIMHA, HAIlPaBJIE€HHOCTb, MPOYHOCTh. KoBaneHTHas cBsA3b. MeTO/I BaJ€EHTHBIX CBS3€H: HACHIIIAEMOCTh U
HaIPaBJIEHHOCTb CBSA3M, KPaTHOCTh CBSI3U, MoysgpuzyemMocTb. ['mbpuauzanus. MoHHas cBsI3b: 3HEprus
WOHHOM CBSI3U, TOJIAPU3ALMS HMOHOB, MOJSPHOCTh W NOJAPU3YEMOCTh CBsi3M. CTpOEHHE BEILIECTB B
KOHJICHCUPOBaHHOM COCTOSTHUH.

Pa3nes 3. BBenenune B TeOpHI0O XUMHYECKHX IIPOLECCOB

3.1 DHepeemuxa XumMuueckux npoyeccos

BuyTpennsist sHeprus u dSHTaNbNuA. TerioBbie 3Q(eKTsl pa3nuuHbIX mpoleccoB. 3akoH [ecca u
CJIeNICTBHS U3 HEero BhITeKatonme. CtangapTHas Teriora oopazoBanus. [lonstue o6 saTponMu. M3meHe-
HUE SHTPOIUU B pa3inuHbIX mporeccax. [lorstre o6 snepruu ['mb66ca u e€ u3MEeHeHNH Kak Mephl peak-
LIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XumMuieckoe pasHogecue

CKopocCTh peakllii B TOMOTE€HHBIX U FeTepOreHHbIX cucteMax. MakTopsl, BIAUSIONINE Ha CKOPOCTh
peakiuu. [Tonstue 06 akTUBHPOBaHHOM Komruiekce. HeoOpaTtumbie u oOpaTuMble MPOLecChl. XUMUYe-
ckoe paBHoBecue. KoncranTta paBHoBecus. [Ipunnun Jle-laTense.

3.3 Pacmeopuwi

O6mue mnoHATHs O pactBopax. [pyrue paucnepcHble cucTeMbl. OCOOEHHOCTH BOABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopumocThs BemiecTB. TepMOXUMHUECKHE MPOLECCH MPU
pactBopeHnH. CriocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

PazbaBneHHbIe pacTBOpPBI HEINEKTPOIUTOB. MeanbHble pacTBOpbl. KoNTUTraTWBHBIE CBOWMCTBA



pactBopoB: 3akoHbl ['enpu Paymns, Bant-I'odda.

CBoiicTBa BOJHBIX PAaCTBOPOB 3IIEKTpOIuTOB. MoHHOE mpou3BeaeHue Boabl. BomopoaHblil moka-
3arenb pH. CunbHble U cnalblie IeKTpoInuThl. AKTUBHOCTh. KoHcTaHTa nuccouuanuu. 3akoH paz0aBie-
Hus OctBanbaa. MoHHbIE peakiuu.

VYcnoBus cmemenus paBHoBecus. lIpomsBenenue pactBopuMocTH. KosmuecTBeHHOE onucaHue
PAaBHOBECHI B PACTBOpPAax DJJIEKTPONMTOB. IIpuMeHeHue 3akOHa AEUCTBYIOIIMX MAacC K JJICKTPOJIMTAM.
I'maponus coneii. CreneHb U KOHCTaHTa ruapoau3a. Jlucconuanus KOMIJIEKCHBIX COEUHCHUII.

Krnaccudukanus v XxapakTepucTHKa XUMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJIOB aHaiu3a. AHa-
JIUTUYECKUE PEaKLIMH HA UOHBI.

Pa3znen 4. diiekTpoXumMmn4ecKkme Mpouecchbl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBIE NPOYECCHI

Baxneiiline BOCCTAHOBUTENM M OKUCIHUTENU. MeToAbl COCTABICHHS] YPABHEHUN OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. BiusHue cpepl Ha XapakTep NPOTEKAHUS PEaKIU.

OKBUBAJICHT OKHUCIIUTENS u BOCCTAHOBUTETIS. Knaccudukanus
BOCCTaHOBUTEJbHBIX PEAKLIUH.

['anibBaHMYECKUN 3JIEMEHT. OJEKTPOJHbIE MOTEHUHUa bl. 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.

OKHCJIHNTCIIbHO-

5.3. Tembl u popMbI 3aHATHII CEMUHAPCKOT0 TUIA

Y4eOHBIM IIAHOM IO JUCHUIIIMHE MPEAYCMOTPCHBI TPAKTUYICCKUEC U na60paT0pHLIe 3aHATUA

®opmMma mpo- TpyroémMKOCTh, yac
Ne Haumeroanue pasgerna BEJICHUS OuHas | 3a04- OYHO-
JUCIUILINHBL (MOJTYJIs1)
3aHSATHS Hasg | 3aouHas
Paznen 1. BBenenue B kypc «OO11ast 1 Heopranuye- IIpaKTHYe-
1 | ckag xumus» (tema 1.1.-1.2. @yHnameHTanbHbIE cKast 4 - 2
MIOHSTHSI U 3aKOHBI XUMUH. 3aKOH 3KBUBAJICHTOB.) pabota
Pazgen 1. BBenenue B kype «O011ast u Heopranuye- -
5 | CKas XuMHsD» (tema: 1.3. OCHOBHBIE KJIaCcChl HEOpra- p cKas 4 4 2
HUYECKHUX COeTMHEHUI. XuMus anemMeHToB. CBOM-
CTBa BAKHEUIIIUX COCIMHEHU. ) paora
Paznen 2. CtpoeHue BeliecTBa
) MpaKTHuie-
3 (tema: 2.1. CTpoeHune aroma U NEPUOAMYECKAs CH- . 4 ) 5
cremMa xumuueckux osneMeHToB JI.JM.Menaeneena. 6
teMa: 2.2. [loHsiTHE 0 XUMUUYECKOU CBSI3HU.) pabota
Paznen 3. BBenenne B TEOPUI0O XMMHYECKHX MPO-
1L[ECCOB MpaKTHuie-
4 | (rema: 3.1. DHepreTuka XHMHYECKHUX IIPOIECCOB. cKast 6 - -
Ttema: 3.2. CKOpOCTh XUMHUYECKUX PEAKIIMA U XUMU- pabota
YyecKkoe paBHOBecue. KatamuTuyeckue peakiimm. )
Pasnen 3. BBeneHue B TEOpHIO XMMHUYECKHX IIPO-
1[ECCOB MpaKTUie-
5 | (rema: 3.3. PactBopsl. IIpurorosieHue pacTBOpoB cKas 2 - -
3aIaHHON KOHIIEHTPAallUM M3 BEIIECTB Pa3IMYHOIO paboTta
arperaTHoro COCTOSIHMSL. )




®opmMma 1po- TpyroémKoCTh, yac
HaumenoBanue paziena P P 12 2
Ne BEJICHUS OuYHas | 3a04- OYHO-
JTUCHHUTITUHBI (MOYJIs1)
3aHATHUS Hasg | 3aoyHas
Pazngen 3. Benenue B TEOpHI0O XMMHUYECKHX TIpO- | Jlaboparop-
¢ | Lieccos Has / pak- 4 1
(trema: 3.3. PactBopbl. CusbHBIC U Ci1a0bIE JIEKTPO- TUYECKas
auThl. MloHHBIE paBHOBECHSL. ) pabota
naboparop-
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IPO- patop
Has / pak-
7 | neccos 4 2 1
TUYecKas
(tema: 3.3. PacTBOpsI. ['unponus.)
pabota
nabopatop-
Paznen 4. DneKTpOXUMHYECKHUE MPOLIECCHI patop
Has / TIpak-
8 | (tema: 4.1. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PE- 4 2 2
TUYeCcKast
aKIIHH. )
pabora
Paznen 4. DnekTpoXuMHYECKUE TIPOIECCHI
nmabopaTop-
9 (Tema: 4.2. 'anbBaHUYECKHE AIEMEHTHI. DIIEKTPOIIN3 At 4
pacTBopoB U pacmiaBoB. Kopposus metanios. Bo- AGoTa
IIPOCHI 3KOJIOTHH. ) P
HTroro: 34 8 10
5.4 leTaaun3anusi CaMOCTOATEIbHON padoThl
Tpy1oeMKOCTBb, yac
No HaumenoBanue pa3nena Bun camocrosiTenbHOM | oyHas | 3a04- OYHO-
- JTUCIUTITAHBI (MOYJIs1) paboThI Has 3204-
Hasi
Paznen 1. Beenenue B kypc «O01mast u He-
8 yp [ToaroroBka k ompocy
opranunyeckas xumus» (tema 1.1.-1.2. Oyn- .
1 10 TEME IIPAKTHYECKON 6 17 9
JIaMEHTAJIbHbIE TIOHSTHS W 3aKOHBI XUMUH.
paboTsl
3aKOH YKBHBAJIEHTOB.)
Paznen 1. Beenenue B kypc «O01mast u He-
oprannueckas xumus» (tema: 1.3. OcHOB- [Toaroroska k onpocy
2 | Hble KJIACChl HEOPTraHUYECKUX COCUHEHUM. | IO TeMe MPaKTUYEeCKOU 14 24 20
XuMmus 3neMeHToB. CBOICTBA BaKHEHIIINX paboTHI
COCIMHEHUH.)
Paznen 2. Ctpoenue BemecTBa
(rema: 2.1. Ctpoenue aroma u nepuoaude- | Iloaroroska k ompocy
3 |ckag cUCTEMAa XUMHUYECKHUX DJIEMEHTOB | IO TEME MPAKTUYECKOMN 6 10 20
A .Menneneesa. tema: 2.2. Ilonstue o paboThI
XUMHUYECKON CBSI3H.)
Paznen 3. BeeneHue B TEOpHIO XUMUYECKUX
MPOLIECCOB
[Toaroroska k onpocy
(tema: 3.1. DHepreTuka XHMHUYECKHX MPO- .
4 10 TEME MPAKTUIECKON 6 20 15
neccoB. Tema: 3.2. CKOpOCTh XMMHYECKUX AGOThL
peakuuii u xuMu4eckoe paBHoBecue. Kara- p
JUTHYECKHUE PEAKIIH.)
Paznen 3. BeeneHue B TEOpHIO XUMUYECKUX
MPOLIECCOB
[Toaroroska k onpocy
(rema: 3.3. PactBopsl. [Ipurorosnenue pac- 9
5 o M0 TEME MPAKTUYECKOMN 6 12 10
TBOPOB 33JaHHOM KOHLIEHTPAallUh W3 Be- AGOTEL
IIECTB PA3JIMYHOIO arperaTHOro COCTOS- p
HUSL.)

10




Tpy10eMKOCTB, yac
No Haumenoanue pazaena Bun camocrosiTenbHOM | OoyHas | 3a04- OYHO-
- JTUCHHUTITUHBI (MOYJIs1) paboThI Hast 3a04-
Hasi
Paznen 3. Beenenue B Teoputo xumuyeckux | IloaroroBka k ompocy
MIPOLIECCOB 0 TeMe J1abopaTOPHO
6 5 10 10
(rema: 3.3. PactBopsl. CuibHble u cialbie | paOOTHI U 3AIIUTE OT-
9eKTponuThl. MoHHBIE paBHOBECHS.) YETHBIX MAaTEPUAJIOB.
ITogroroska k onpoc
Paznen 3. Beenenue B T€OpUI0 XUMUYECKUX A P yv
0 TeMe JIabopaTOPHO
7 | mpoiieccoB 5 10 10
paboTHI U 3aIUTE OT-
(rema: 3.3. PactBopsl. ['uapomnus.)
YETHBIX MAaTEPUAJIOB.
ITogroroska k onpoc
Paznen 4. DnekTpoXuMHUECKHE MPOILECCHI o feMe 1460 aTop HO}I;I
8 | (rema: 4.1. OxucnureabHO- patop 4 12 15
paboTHI U 3aIUTE OT-
BOCCTAHOBUTEJIbHbBIE PEAKIIUH. )
YETHBIX MAaTEPHUAJIOB.
Paznen 4. DnexkTpoXxuMHUECKe MPOIECCh [ToaroroBka k onpocy
9 (Tema: 4.2. I'anbBaHMYECKUE IIEMEHTHI. 0 TeMe J1abopaTOPHO 4 10 10
DIIeKTPOIN3 PacTBOPOB U paciuiaBoB. Kop- paboTHI U 3aIUTE OT-
po3usi MeTaJuioB. Bonpock! aKoI0rHu. ) YETHBIX MAaTEPHUAJIOB.
IToaroToBka K MpOMEXyTOYHOM arrecrauuu | M3ydeHue JIeKIMOHHO-
ro MaTepuana, JuTepa-
10 TYPHBIX UICTOYHUKOB B | 35,65 8,65 8,65
COOTBETCTBHUH C T€Ma-
THUKOHU
HUroro: 91,65 | 133,65 | 127,65
6. [lepeyeHb yueOHO-METOAMYECKOT0 0O0ecieYeHU sl MO JUCUMILIUHE
OcHoBHas1 M JONOJIHUTEIbHAS JTUTEpPATypa
Ne ABTOp, HAUMEHOBAaHNE Ton IIpumeuanue
n/n A3TaHNS
OcHoBHasi yueOHasi IMTEepaTypa
1 Axwmertos, H. C. O6mas u HeopraHudeckass XuMus : Y4eOHUK IS
By30B / H. C. AxmetoB. — 12-e u3a., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIN
Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : anek- 2021 | AOCTYII IIpH BXO-
TpoHHBIN // JlaHb : snMeKkTpoHHO-OMONHoTeuHas cuctema. — URL: JI€ TIO0 JIOTUHY U
https://e.lanbook.com/book/153910 naporo*
Pexum Joctyna: sl aBTOpU3. MOJIb30BaTENEH.
2 | Mugraxosa, H.III. O6mas u HeopraHudeckass XUMus: y4deOHOE I10-
cooue / H.ILI. Mudraxosa, T.II. [Terpora; mox pea. A.M. Ky3znero-
Ba; MuHucTepcTBO 00pazoBanus U Hayku Poccun, Kasanckuii Hanu- ITonHOTEKCTOBBIM
OHAJILHBIM MCCIEA0BATEIbCKUN TEXHOJOTHYECKUH YHHUBEPCUTET. — 017 | AOCTYT IpH BXO-
Kazans: KHUTY, 2017. — 408 c.: Tabmn., cxem., ui. — Pexum gocrty- Jie TI0 JIOTUHY U
na: o TIOJIITUCKE. — URL: apoJro*
http://biblioclub.ru/index.php?page=book&id=560885 bubmuorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3J1€KTPOHHBIMH.
3 | HaBnoB, H.H. OGmas u Heopranuyeckas xumus: yueOnuk / H.H. .
[TomHOTEKCTOBBIM
[TaBnoB. — 3-e u3n., ucnp., gon. — Cankr-IlerepOypr: Jlans, 2011. — OCTVIL LIDH BXO
496 ¢. — ISBN 978-5-8114-1196-2. — Tekct: snekTponHsit // Diex- | 2011 | Aoy 1P
) o . Jie 110 JIOTHHY H
TPOHHO-OMONMoTeyHass cuctema «Jlap»: [caiit]. — URL: Hanomo™
https://e.lanbook.com/book/4034 Pexum nmocTyma: mjis aBTOPH3. 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.

OO1ass 1 HEeopraHuyeckass XuMus. DJIEMEHTbl TEOpUH, CIIPABOYHbBIE
JIaHHBIE, 3a/IaHKs IS CAaMOCTOSTENbHOM paboThl [Teker] : y4ed. mo-
cobue Uit cTyeHTOB By30B JecoTexH. npodwist / b. I1. Cepena [u
np.] ; mox pen.: b. I1. Cepensl, JI. C. MosiounukoBa ; Ypail. roc. je-
COTEXH. YH-T. - 2-€ u31l., nepepad. u nom. - ExatepunOypr : YIJITY,
2012. - 406 c. : ui. - bubauorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonosHUTeIbHASA Y4eOHAs JUTEpaTypa

Amnapues, A.M. O6mas u HeopraHudeckas XuMus: yuebHoe nocodue
/ A.W. Anapues, JI.B. llleBaunpina; Mun#ncTepcTBO 00pa3oBaHUs U
Hayku Poccuiickoit ®enepannu, HoBocubupckuii rocy1apcTBeHHBIN
TexHu4Yeckui yHuBepcuter. — HoBocubupck: HI'TY, 2015. — Y. 2.
Xumus 31emMeHToB. — 90 c.: Tabn. — Pexxum ocTymna: 1mo moamucKe. —
URL: http://biblioclub.ru/index.php?page=book&i1d=438292
bubnuorp. B k. — ISBN 978-57782-2738-5. — TekcT: 2NeKTPOHHBIH.

2015

IIoTHOTEKCTOBEIN
JOCTYT MPHU BXO-
JIe TI0 JIOTHHY U
napoJjo*

KinrokBuna, E. KO. OcHOBBI 0011eli U HEOPTaHUYECKOW XUMHH :
yuebnoe nocoodue / E. FO. KimrokBuna, C. I'. be3psinun. — 2-e u3g. —
OpenOypr : Opendyprckuii 'AY, 2011. — 508 c¢. — ISBN 978-5-
88838-697-2. — Tekcr : snexkTponHsblii //  JlaHb AIIEKTPOHHO-
OoubnuoreyHas cucrema. — URL:
https://e.lanbook.com/book/134502

Pexum octymna: asis aBTOPU3. MOJIB30BaTENCH.

2011

[T0THOTEKCTOBBIIM
JIOCTYII IIPU BXO-
JIe TI0 JIOTUHY U
naporo*

Vraii, fJ.A. OOmas 1 HeopraHuuecKasi XUMUs | Y4eOHHK ISl CTYICH-
TOB By30B / fI. A. Yraii. - U3x. 4-e, cTep. - Mocksa : Briciias mikosna,
2004. - 527 c. : win. - bubnuorp.: c. 519. - Ilpeam. ykaz.: c. 520. -
ISBN 5-06-003751-7

2004

46

Koposun, H.B. O0mas xumus [Teker] : yaeOHUK JIJIs1 CTYIEHTOB BY-
30B, 00YYaIOIIMXCs MO0 TEXH. HANpaBJIEHUSAM U crenuaibHocTsM / H.
B. Koposun. - U3n. 6-e, ucnp. - Mocksa : Beicmias mkomna, 2005. -
557 c. : mi. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJIL. OO6mas xumus [Tekcr] : yueOHUK aisa O6akaiaBpoB :
yue0. mocodue uis CTYJEHTOB HEXMM. cliennaibHocTel By30B / H.
JI. Tnunka ; moxn pen.: B. A. Ilonkosa, A. B. baGkosa. - 18-e u3s,.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpeam. yxka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JIL. 3agaun u ynpaxxkHeHus 1o oOuie Xumuu : yued. noco-
Ome Uit CTYyIEHTOB HEeXHMM. crnernuansHoctei By30B / H. JI. ['munka ;
nox pen. B. A. Pabunosuua, X. M. PyOuHnoit. - uzn. crep. - Mocksa :
HUHTET'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

11

Bonbxun, B. B. O0mas xumus : yuebHoe nocodue : B 3 kHurax / B.
B. Bonpxun. — Ilepms : [THUITY, [6. r.]. — Kawura 1 : OcHoBHO
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: anek-
TpoHHBIN // JlaHb : snekTpoHHO-OMOIMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/160944

Pexxum tocTyna: s aBTOPU3. I0JIb30BATENCH.

2006

TTonHOTEKCTOBBIM
JIOCTYTI PU BXOJIE
10 JIOTUHY U
Maporo™

12

Bonsxun, B. B. O6mas xumus : yue6Hoe mocobue : B 3 kHurax / B.
B. Boapxun. — Ilepms : ITHUITY, [6. r.]. — Knwura 2 : Cneuuans-

2006

ITomHOTEKCTOBBINM

JIOCTYII IIPU BXOJIE

12



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

Hblid Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
9JIEKTpOHHBIN// JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAss CHUCTEMaA. —
URL: https://e.lanbook.com/book/160945

PesxuM jocTyna: uist aBTOPHU3. TOJIb30BaTEIICH.

10 JIOTHHY U
naposo™*

13

Bonexun, B. B. OOmas xumus : ydeOHoe mocobue. — Ilepmb :
[THUILY, [6. r.]. — Yacts 3 : M36pannsie riaBsl — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: anekTpoHHbIH// JlaHb : 3yek-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160943

PesxuM jocTyna: uist aBTOPH3. TOJIb30BaTEIICH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
110 JIOTUHY 1
napoiro™

14

Kapanerpsni, M.X., Ipakun C.1. Ob6mas u HeopraHudeckass XuMusi
: Yuebnuk mnsa By3oB / M. X. Kapanerssinu, C. U. [pakun. - 4-¢
u3a., crep. - Mocksa : Xumus, 2000. - 592 c. : wi. - (s Beiciei
mikoiibl). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. Kectkocts Boabl. OnpeneneHue KeCTKOCTH U CIIo-
coOBI €€ YCTpaHEHUs : METO/I. yKa3aHus JUIs J1a0. 3aHSATUH CTYJCHTOB
O0YHO0-3204. ¥ 3204. popm oOyuenus / JI. B. Jlemunosa [u ap.] ; Ypan.
roc. jecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnwmorp.: c. 16.

2006

84

16

Cepena b. 1. MlonHble paBHOBeCHsI B pacCTBOpax JIEKTPOIUTOB : Me-
TOJI. YKa3aHMsl AJis J1a0. 3aHATUI CTYJI€HTOB OYHOW, OYHO-3a04. U 3a-
ou. (hopm oOyuenus / b. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH.
yH-T. - EkarepunOypr : YIJITVY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Kiaccel HeopraHHUeCKUX BEIIECTB: HOMEHKIIATYPA,
noytyueHue, cBorctBa [TekcT] : Meroa. ykazaHus it j1al. 3aHATUN
JUISL CTY/IETOB OYHOM, OYHO-3204. W 3a04. Gopm oOyuenus / JI. B.
HemunoBa [u np.] ; Ypan. roc. necotexs. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubauorp.: c. 45.

2007

122

18

Cepena b. Il. Ctpoenue aroma U MEPUOAUYECKUN 3aKOH : METO/I.
yKa3aHUs JUIst 1a0. ¥ MPaKT. 3aHATUH CTYACHTOB OYHOM U 3204. hopM
00ydYeHHsI TI0 BCEM HANpaBJICHUSM M CIEIHAIBHOCTSIM OOydYeHHs B
VYIJITY / B. I1. Cepena [u ap.] ; Ypau. roc. necoTexH. yH-T. - Exate-
punOypr: YI'JITY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/55

2008

DNEKTPOHHBIN apXUB

/146

19

[Menmumesa C. B. OkucauTenbHO-BOCCTAHOBUTENbHBIE PEAKIINH © Me-
TOJI. yKa3aHMs JJIs J1a0. M MPaKT. 3aHATHHA JUIsl CTY/IE€HTOB OYHOH U
3a04. ¢opm o00OyueHuss HampamieHuit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypai.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JIMOTP.: c. 43. Pexum JocTymna:
https://elar.usfeu.ru/handle/123456789/299

2009

DNEKTPOHHBIN apX1B

/128

20

['ony6esa T. b. Karanutuueckue cuctemsl B Kypee "Xumus" : me-
TOJI. yKa3aHWs JJIs J1a0. M MPaKT. 3aHATHHA JUISL CTY/IEHTOB OYHOH U
3a04. popm obOyuenust / T. b. T'omyGeBa, C. B. llenumesa ; Vpar.
roc. jecoTtexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. - bu6-
JIMOTP.: C. 11. Pexnm JIOCTyIIa:
https://elar.usfeu.ru/handle/123456789/206

2011

DNeKTPOHHBIHN apXUB

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

OYHKIIMOHUPOBAHHUE AJICKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEeIbHON Cpe/ibl 00€CTIeunBaeTCs CO-
OTBCTCTBYIOIIIUMU CPCACTBAMUA I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHBIX TEXHOJIOTHH.
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https://e.lanbook.com/book/160943
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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; xomnekuus "®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-OMOMOTEUHAsT CHUCTeMa «YHHMBEPCHUTETCKas OmOimoreka onmiaituy». JloroBop Ne038/24-
EI1-44-03 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
— cripaBouHas npaBoBas cuctema «Koucymerantllmroc» (http://www.consultant.ru/). JloroBop compo-
BOXKJIeHUs 2Kk3eMIULIpoB cucteMbl Koncynprantllmoc 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 // AKIIMOHEPHOE OOILECTBO
«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. Tlpodeccuonansubrii cranaapt 06.015 - " Cnenuanuct mo nHGOPMAIMOHHBIM CHCTeMaM', yTBEp-
KJIEHHBIN NpuKka3oM MUHUCTEPCTBA TpyAa U cOLMalIbHOM 3amuThl Poccuiickoit ®enepaunn ot 17 ceH-
1a6pst 2014 r. N 645H.

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

7.1. Ilepeyenb KOMIETEHIUH ¢ YKa3aHHEM ITANOB MX ()OPMHUPOBAaHUS B Npolecce 0CBOCHHUs 00pa-
30BaTe/1bHOM MPOrPaMMBbI

DopMHUpyEMBIE KOMIIETEHIIUH By u popMa KOHTpOIIst
OIIK-1 - CriocobeH pemmaTh 3a1a4u mpodeccuoHaIbHOM IIpoMesKyTOUHBINH KOHTPOJb: YCTHBIN
NCATCIIBHOCTHU HpI/IMeHHH METOAbI MOI[CHI/IpOBaHI/IH, Marcema- OITPOC HA 3K3aMCHEC
THYECKOTO aHAIN3a, ECTECTBEHHOHAYYHBIE M OOLIEUHIKE- Texymmii KOHTpPOJIL: OIPOC, 3aIIUTa OT-
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HEpHbBIC 3HAHUSI. YETHBIX MaTEPUAJIOB 1O Jab0paTopHO pa-
oore

7.2. OnucaHue nokasartejiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHI M it
HA Pa3/IMYHBIX 3Tanax ux (l)Ole/IpOBaHI/Iﬂ, OIIMCaHHu e IIKAJI OHCHUBAHUA

Kpurtepnu oueHMBaHHsI YCTHOIO OTBeTa HA KOHTPOJIbHBIEC BOIIPOCHI IK3aMeHa (IIPOMeKYyTOoY-
HbIH KOHTPOJIb (popMupoBanus komnerennuun OITK-1)

«5» (omnuuno): — NaH MOJHBIM, pa3BepHYTHIN OTBET Ha IOCTaBJIEHHBIN BOIPOC, MIOKAa3aHa COBO-
KyIHOCTh OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKa3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS TEMBI; B OT-
BETE IPOCIIECKHUBAETCS YeTKas CTPYKTypa, JIOTMYecKas MOCJIE0BaTeIbHOCTh, OTpaXkarollas CYLIHOCTb
pacKpbhIBa€MBIX MMOHIATUHN, TEOPHA, IBICHHUHA. 3HaHUE 00 00BEKTE NEeMOHCTPUPYETCs Ha (JOHE TTOHUMAHUS
€ro B CUCTEME JJaHHOM HayKU U MEXIUCLUIUIMHAPHBIX CBsi3ed. OTBET U3J10KEH JIUTEPATYPHBIM S3bIKOM B
TEepMUHAX HayKH, TIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIIME BOTIPOCHI;

«4» (xopowto): — naH NOJHBIHN, pa3BEpPHYTHII OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIIEJIUTh CYIIECTBEHHbIE U HECYLIECTBEHHbIC MPU3HAKH, IPUUNHHO-CIIECACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHaX HayKu. OJHAKO JOMYLIEHbl HE3HAYUTEIbHBIE OLINOKU
WJIA HeJIOYEeTHI, HCIIPABIICHHBIE 0aKaIaBPOM C IMTOMOIIBIO «HABOSIINX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HENOJHBIN OTBET, JIOTMKA U IMOCJIEJ0BATEIILHOCTh U3JI0KEHUS
UMEIOT CYIECTBEHHBIC HapylIeHUs. JlomymeHs! TpyOble OMMOKN MPH ONPEAICTICHUN CYIIHOCTH PAaCKPHI-
BaeMbIX MOHATHUI, TEOPHH, SIBIICHUH, BCIIEACTBUE HEITOHUMAaHUs 0aKallaBpOM MX CYIIECTBEHHBIX U HECy-
IIECTBEHHBIX IIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBO/IbI. Y MEHUE PACKPHITH KOHKPETHBIE MPO-
sBJICHUs 000OIIEHHBIX 3HAaHUI He MoKa3aHo. PeueBoe oopmiieHne TpedyeT nmonpaBoK, KOPPEKIUHU;

«2» (HeyOooenemeopumenvbHo): — OakallaBp IEMOHCTPUPYET HE3HAHHE TEOPETHYECKUX OCHOB
IpeaMeTa, He yMeeT JielaTh apryMEeHTHUPOBAaHHBIE BBIBOABI M IMPUBOAUTH IPUMEPHI, TOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/JeeT TEPMUHOJIOTMEN, MPOSBISET OTCYTCTBUE JOTMYHOCTH U
M0CJIeI0BATEIbHOCTH U3JTI0KEHHUS, AeTaeT OIUOKH, KOTOPbIE HE MOKET HCIIPABUTh, AaXe MPH KOPPEKLUU
npernojaBaTesieM, OTKa3bIBa€TCsl OTBEUaTh Ha 3aHATHH.

KpuTtepun oneHuBaHHMA ONPOCa YCTHOIO OTBETA 1O TeMe J1a00paTopHOil padoThl (TeKyIIui
KOHTpPOJb popmupoBanue komnerenunu OIIK-1):

«5» (omauuno).: onpoc MPOMIEH C MEPBOr0O Pa3a; J1aH MOJHbIH, pa3BepHYThIA OTBET Ha BCe 3ajlaBa-
eMble TPEeroaBaTeseM BOMPOCH], T0KAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOyyJaromuiics TpaBUIbHO OT-
BETUJI HA BCE BONPOCHI NP cJlaye KOJUIOKBUYMa, 3HA€T U IIOHUMAET XOJI BBIIIOJIHEHUS MPEACTOSALIEH J1a-
O6opaTopHOI pabOTHI.

«4» (xopowio): onpoc MPONUJEH CO BTOPOH MOMBITKH; JaH MOJHbIM OTBET Ha BCE 3a/1aBaeMble Ipe-
[10/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHWE M MOHUMaHHe TeMbl. O0yyarouuiics npu caavye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBMYMa C IOMOUIBIO MPENOABATENS, 3HAET U MOHUMAET XOJ
BBITIOJTHEHUS TIPEJICTOSIIICH J1abopaTOpHON pabOTHI.

«3» (voosnemseopumenvbHo): ONPOC MPOIJIEH ¢ TPEThel MONBITKY; JAaHbl OTBETHl HA MOJIOBUHY 3a-
JlaBaeMbIX IpernojaBaTesieM BOIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATHUN TEMbI, BHIHECEHHOM Ha
KOJUIOKBUYM. B OTBETE CTYJE€HTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000IIEHHBIX 3HAHUN HE MokazaHo OOywaromuiics MpU clade KOJJIOKBUYyMa MPaBUJIBHO OTBETHUJ Ha
OOJIBIITYIO YacTh 33/1aBa€MbIX BOIPOCOB, OJHAKO, peueBoe opopmileHHE TpeOyeT MONpaBoOK, KOPPEKIUHY;
CTYJICHT 3HAET X0/ BBIMTOJTHEHUS TIPEACTOSAIIEH JTabopaTopHOil pabOTHI.

«2» (HeyOoosremeopumenvrHo) — 0OOyUaAIONIUICS HE 3HAET OCHOB TEMBbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIE BBIBOJBI M MPHUBOJUTH MPUMEPHI, TOKA3bIBAET €i1a00€ BiaJ€HHE MOHOJIOTHYECKOH pe-
4bl0, HE BJIAJICET TEPMUHOJIOTUEN, MPOSIBIISIET OTCYTCTBUE JIOTUYHOCTU U TOCJIEI0BATEIBLHOCTH U3JI0XKe-
HUS, JieJlaeT OIMOKHU, KOTOPbIE HE MOXKET UCIIPaBUTh, aXKe IPU KOPPEKIUH IPEroaaBaTeseM, OTKa3biBa-
eTcs OTBeuaTh Ha BOIpOckl. OOydJaronuiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAeT X0/1a NPOBEJECHUS IPEACTOSIEH 1a00paTOPHOH pabOTHI.

Kpurepun ouneHuBaHMS BBINOJHEHUS JA0OPATOPHBIX pPadoT M 3alIUTHI OTYeTa (TeKyIIUH
KOHTPOJIb popmupoBanue komnerenuuun OIIK-1)
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«5» (omauuno): paboTa BBIMOJIHEHA B CPOK; O(DOPMIICHHE U CoJIepKaTesIbHAs 4acTh OTYeTa 00pas-
IIOBBIE; PabOTa BBIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHbIE 00O0OILEHHS, 3aKIIOUCHUS U
BbIBOIbI. OOyYaromuUics MPaBUIILHO OTBETUII HA BCE BOMPOCHI MTPH 3aIIUTE OTYETHHIM MAaTEPUAIIOB.

«4» (xopowio): paboTa BBHIIIOTHEHA B CPOK; B O(POPMIICHUH OTYETA U €0 COJIEPKATEIHHON YacTu
HET TpyObIX OMMOOK; paboTa BBHIMOJHEHA CAMOCTOSITEIIBPHO; MPUCYTCTBYIOT COOCTBEHHBIE O0O0OIICHNS,
3aKJIIOYECHUS U BBIBO/BI. OOyUarommiics MpH 3alIMTe OTYETHHIM MaTepPHaliOB MPABUIBLHO OTBETHUII HA BCE
BOIIPOCHI C TIOMOIIBIO TPETOaBaTEs.

«3» (yoosnemeopumenvro): padoTa BBIIIOJIHEHA ¢ HApyIICHHEM rpaduka; B 0(hOpMIICHHUH, COIEP-
KaTeIbHON YacTh OTYeTa eCTh HEJIOCTATKH; padOoTa BBIMOJIHEHA CaMOCTOSITEIBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIe 00001IeHus1. OOyYaroImuUiiCs MPH 3alUTe OTYCTHHIM MaTepUAIOB OTBETHUII HE Ha BCE BOIIPOCHI.

«2» (Heyoosremseopumenvho): opopmieHUe padOTHl HE COOTBETCTBYET TPEOOBAaHMSIM; OTCYT-
CTBYIOT WJIM CJIeJIaHbl HETIPaBHIIbHBIC BBIBOJIBI M 0000meHns. OOydaromuiicss He CMOT 3alllUTUTh OTYET-
HBIC MaTepHaIbl U MOSICHUTH MPE/ICTABICHHBIC TaHHBIC.

7.3. TunoBbie KOHTPOJIbHbIE 32IaHUS WM UHbIE MAaTepUAJIbl, He00X0AUMbIe [IJIsl OLIEeHKH 3HAa-
HMii, YMEHUI1, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOUIUX 3TaNbl ()OPMHUPOBAHUA
KOMIIEeTEHI[UI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Bomnpocsl k 3x3amMeHy (IPOMEKYTOYHBIH KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIPHOE ydyeHUEe. XHUMUYECKUE IIEMEHTHI U IPOCTHIE BEIECTBA. 3aKOH ABOIaJapo
U 3aKOH 3KBHBAJICHTOB.

2. CocraBHbl€ 4acTH aTOMa, UX 3apsj U Macca. Y paBHeHue [lnanka.

3. JIBoiicTBeHHas npupona cBera. KopryckyasipHO-BOTHOBOM ayanu3m. Y paBHeHue ne-bpoitns. [lo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColictBa BoiaHOBOM (pyHKIuH. COOT-
HOIlIeHUE HeolpeneneHHocTei ['eiizendepra.

4. KBaHTOBO-MeXxaHHYECKOe OOBSICHEHHE CTpoeHue aroMa. KBaHTOBbIE 4YHcia, UX (DU3MUYECKHMA
cMbIca. ATomHble opOuTanu. OaHosnekTpoHHble atombl. [Ipunnun Ilaynu, npasuno Xynaa. Ilo-
CJIE0BATEIBbHOCTD YHEPIETUUYECKUX YPOBHEW B MHOTORJIEKTPOHHBIX aTOMaXx.

5. CoBpemennbie popmynupoBku lleprogunyeckoro 3akona. CTpyKTypa MEpUOIUIECKON CHCTEMBI.
V3MeHeHHe CBOMCTB 3JIEMEHTOB B NEPUOIUYECKOM cucTeMe (BepTHKalbHAas M TOPU3OHTAIbHas
MEPUOUYHOCTb).

6. Ilepuonnyeckas cuctema u ee CBs3b CO cTpoeHreM atoMoB. IIpaBuino Kneukosckoro. s-, p-, d-, u
f- aIeMEeHTHI.

7. Pannycel aTOMOB M MX U3MEHEHHUE B NIEPUOAAX U noAarpynnax. MloHHsle paguychl U 3aBUCUMOCTh
UX OT JIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIICHMs. MI3MEHEeHNE KUCIOTHO-OCHOBHBIX CBOWCTB
COEUHEHMH 110 TIEPUOJIaM U TPYIIIIaM.

8. MHcropus pa3BUTHS 3JIEKTPOHHBIX MpeEACTaBIeHUN 0 XuMuueckoil csizu (Teopus Koccens u Jlbto-
uca). lonHast 1 KOBaJICHTHasl CBSI3H.

9. HampaBineHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU cBs3U. [lomspHas koBaneHTHas cBsA3b. [lomspu-
3YEMOCTb.

10. MoHHas CBA3b Kak KpalHUN Cilydail MOJSIPHOM KOBaJI€HTOW cBA3W. HeHampaBlIeHHOCTh M HEHa-
CBIIIAEMOCTb NOHHOM CBS3HU.

11. KprBas nmoreHnnanpbHON SHEPruM MOJeKysl. OCHOBHBIE NMOJOKEHHS METOAA BAJICHTHBIX CBA3EH.
BaneHTHOCTh aTOMOB JIEMEHTOB € MO3UIMN METO/1A BAJICHTHBIX CBSI3EH.

12. Teopust rubpuauzanuu. 3arnoiHeHUe THOPUIHBIX OpOUTasIell HeMmoAeIeHHBIMU ITapaMu JIEKTPO-
HOB.

13. O6pa3oBaHue KpaTHBIX CBS3€H G- U T — CBSI3U, UX 0COOEHHOCTH. OOBIACHEHNE CTPOECHNE MOJIEKYJ
Nz u C2H4; CH4, NH3, H>O.

14. XapakTepuCTHKH XUMUYECKOW CBSI3U: JUIMHA U SHEPI'Usl, BAJICHTHBIN yroJl.

15. JlonHopHo-akuenTopHas cBsi3b. BogopoaHas cBs3b.

16. XKugkoe cocrosinve. BiusHue BOJOpOIHOM CBSI3M Ha CBOMCTBA KUIAKOCTH.
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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

44.

Paz6aBneHHbIC pacTBOPHI HEANEKTPOJUTOB. OcMoTHUECKOE NaBieHue. Y paBHenue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUSI M KpUCTa-
nu3anuu. Kprockonus 1 30yJUIHOCKOMUS.

Teopus anexTponuTryeckoil aucconuanuu Appenuyca. Poinp pacTBopuTesns B mpouecce pacmaja
ANEKTPOJIUTA HA MOHBL. JIM3JeKTprUecKas MPOHUIIAEMOCTh M MOHU3HUPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEJISL.

Cnabble U cuibHbIC 3JEKTPOIUTHI. CTENeHb TUCCOLUAIUU U €€ CBSI3b C M30TOHUYECKUM Kod(hu-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa Auicconuanuy caabbIX AJIEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBasibJa. BiusHUEe OJAHOMMEHHOTO MOHA HAa JMCCOLMAIMIO CIa0OTO AJIEKTPOJIHTA.
CryneHuarasi Jucconuanusi.

CocrosiHHE 3JEKTPOJIUTOB B pacTBope. MoHBI 1 HequcconMupoBanHbie MoJieKy bl Koaddumment
akTuBHOCTH. [ToHsITHE 00 NOHHOM CHUIIE pacTBOpA.

HNounnbie peakuuu. Y CIOBHS CMEILICHUSI MOHHOTO paBHOBecHUs. [I[pon3BeneHne pacTBOPUMOCTH.
DNEKTPOIUTHYECKAS AUCCOLMALUSA MOJIEKYJI BOAbl. FIOHHOE TPOU3BENEHNE BOMBI.

Bonopoansrii mokazarens. CriocoOs! onpenenenust pH. KucioTHO-0CHOBHBIE HHAMKATOPEI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpauuu, TeMieparypbl. Koncranra
TUIPOJIN3A.

Paznuunsle cinyyau runpoinusa. [lpumepsr.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBaHUI.

Baxueillre OKUCIUTENM W BOCCTAHOBHUTENU. VI3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEPUOAX U MOArPYIIAX.

CocraBiieHne ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Kmaccudukanus okuc-
JIUTENIbHO-BOCCTAHOBUTEIbHBIX PeaKkUil. BbluncieHne XuMUYeCKUX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAHOBUTEJIS.

BnusiHue temmneparypbl, KOHLIEHTPALMKU PEareHToOB, UX MPHUPOJbI, CPEIbl U JIPYTUX YCIOBHH Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX NpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUAJIOB JIJIsl pEIICHUs BOIpPOca O BO3ZMOXK-
HOCTHU ITPOTEKAHUS PEAKLINH.

TepMmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEpruu. BHYTpeHHsISI SHEprus U YHTAJIbIINA.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

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

Ontanenus oOpa3oBaHus. CtaHnapTHble cOCTOSHUS BeriecTB. CTaHAapTHas SHTaJIbNUS 00pa3o-
BaHUs U CTOPaHUS.

. MaKpo— U MUKPOCOCTOAHHA. BepOHTHOCTB cocrostuus. [lonstue 00 SHTPOIINH. CTaHI[apTHaH OH-

TpOHI/ISI. I/I?;MGHGHI/IG BHTpOHI/II/I B pa3J’II/I‘~IHI>IX HpOHCCCﬁX.

[Tonstue 06 »Heprun 'mb6b6ca, ee M3MEHEHUN KaKk MEphl PEakIMOHHON crocobHocTH. Kpurepuit
COMOITPOU3BOJILHOCTH TIPOIECCOB B CHCTEMAX.

OOpatumbie U HEOOpaTUMBIE TpoIlecCchl. [ OMOreHHbIe U TeTeporeHHble paBHOBecus. KoHcranTa
paBHOBeCI/ISI B TOMOT'CHHBIX 1 FeTepOFeHHBIX cucreMax.

Koncranta paBHoBecus. CBs3b KOHCTAHTBHI PAaBHOBECHS CO CTAaHAAPTHBIM U3MEHEHUEM SHEPTruu
I'n606ca.

[Mpunmun Jle-llatense. BnusHue TemmnepaTypsl, 1aBIeHUS U KOHIIEHTPAIMU PEarcHTOB Ha paB-
HOBECHE.

DneMeHTapHbIe U HedneMeHTapHble peakiuu. Kmaccuduxarms peakmuii. CKOpOCTh peakiuii B
TOMOTCHHBIX 1 FeTepOFeHHBIX cucreMax.

. DaKTOpHI, BIUSIOUIME HA CKOPOCTh peaklnu. 3aKoH AeiicTBus Macc. KoHcTaHTa CKOpOCTH.
. MonexynsipHOCTb U TIOPSIIOK peakiuu. [1opsaIok HeIeMeHTapHBIX PEeaKITuii.
43.

3aBHCHUMOCTH CKOPOCTH peakIiu OT TemrnepaTypbl. [loHsTHE 00 aKTUBHOM KOMIUIEKCE. DHEPIHsl U
SHTPONHS aKTHBAIHIH.

OOmue cBoicTBa pacTBOPOB. PacTBOphI Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Kiaccugukarus
JIBYXKOMITOHEHTHBIX pacTBOpoB. IIpomecchl, conpoBoxaatomue odpazoBanue pactBopoB. Coub-
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ca.

BaTaIusl.

45. PaznuuHbie BUJIbI BBIPAXKEHUS KOHIIEHTPALIUUA PACTBOPOB U UX B3aAMMHBIE MIEPECUETHI.

46. 3aKOHOMEPHOCTH PAaCTBOPUMOCTH T'a30B B KUJKOCTAX. 3aKoH ['eHpu. BiusiHue Ha pacTBOPUMOCTh
IPUPO/IbI BEILIECTB, TEMIIEPATYPHI, AABJICHUS. 3aKOH paclpeaeIcHUs.

47. HomeHkaTypa U OCHOBHBIE THUIIBI KOMIUIEKCHBIX coeAuHeHUd. Kiaccudukanus KOMIUIEKCOB 110
BUJTy KOOPJUHUPYEMBIX JINTAH/IOB.

48. DNEeKTPOXUMHUYECKUI Pl HANPSKEHUN MeTaiuioB. | anbBanuueckue 3yemeHThl. DJIC rajibBaHu-
YeCKOT0 3JIEMEHTA.

49. DneKkTposu3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Tporiecc. 3akoHbl Papazes. [IpakTuueckoe
3HAUEHUE 3JIEKTPOIIM3A.

50. DneKTposn3 pacIuiaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeToabl 3alIUThl OT KOPPO3UH.

buuer (o6pazey) k 3x3aMeny (IPOMeKYTOUHBII KOHTPOJIb):

1. Kaxoe KOJIMUECTBO BEIIECTBA MOJIEKY Boopoaa coaepskat 12,0410 aromoB Bogopoa?
2.Hamucath  MOJIGKYJISIpHOE, TIOJHOE W COKpAlICHHOC HMOHHOE  yPaBHCHHS  PEaKIUH

Fe(OH), + HNO, —>
[To nonHoit hopMe COCTaBUTh MOJICKYJISIPHOE YPaBHCHHE:
Pb*" +S* - PbS
3. B MonexysipHoi U noHHOU (popme pacemotpeTs ruaposn3 NazPOys. Ykazath cpeny (Kucias,
HEeHTpaJIbHAs MJTH LIEJIOYHAs) PeaKIIUH.
4.VIoHHO-371EKTPOHHBIM METOJIOM OIPENEIUTh KO3()(PUIINEHTHI B YpPaBHEHUH PEAKLIUU:
Al + H,O + NaOH — [Al(OH), |~ + H,+ ...

5.yKa)KI/ITe, HN3MCHCHHUEM KaKUX IapaMCTPOB (T, P, C) MOKHO CMECTUTb XUMHNYCCKOC PABHOBCCHUE C

LIEJIBIO YBEJIMYCHHMS BBIX0/1a MPOAYKTOB PEaKIIUH: H,S., +1,, <S8, +2HI,;AH)0

6.Boaoponanslit aekTpos cpaBHeHus. CTaHAAPTHBIN SJEKTPOAHBIN OTEHITMaAN. Y paBHeHue Hepucra.

7. Kakoit 00béM (MIT) pacTBOpa THAPOKCUIA KAl ¢ MOJISIpHOUM KoHIeHTparueit 0,2 Moib/n Tpedyer-
cs s Hetpanmuzamuu 100 My pacTBOpa CEepHOM KHCIOTHI C MOJISIpHOW KoHIeHTparuein 0,1
MOJIb/T?

Bomnpocsl k onpocy mo teMam J1a60paTOpHBIX padoT (npumepst) (TEKyIIMA KOHTPOJIb)

Pazpen 1. rema 1.1.-1.2. Ilpaktuueckas padora Nel
«DyH/1aMeHTaIbHbIE TIOHATUS U 3aKOHBI XUMHI

1.®opMyIMpoBKa 3aKOHA COXPAHEHUS MacChl M DHEPTUHU, €70 MATEMAaTUYECKOE BBIPAYKEHUE.
2.@opMyJIUPOBKA 3aKOHA COXPAHEHHUSI MACCHI.
3.®@opMyIMpOBKa 3aKOHA IOCTOSHCTBA COCTABA.
4.®opMyJIHPOBKA 3aKOHA KPATHBIX OTHOILICHHIA.
5.®opMyIMpOBKa 3aKOHA SKBUBAJIEHTOB, €I0 MATEMAaTUYECKOE BhIpaKEHHE.
6.0mpeneneHne NOHATUI: MOJIb BELIECTBA, OTHOCUTEIbHAS MOJIEKYJISIPHAs Macca, MOJISIpHAsl Mac-

7.0Hpe,Z[CJ'ICHI/IC MMOHATUM: SKBHUBAJCHT DJICMCHTA, MOJIApHAsA MacCCa 3KBHBAJICHTA, q)opMyna JIA

pacucTa MOHHpHOﬁ MacCChI OKBUBAJICHTA 2JICMCHTA.

8.Omnpenenenne MOHATHIA: SKBUBAJIIEHT BEIIECTBA, MOJISIPHBIA 00beM SKBUBAJICHTA Ira3a.
9.®opMmynbl 71 pacyeTa MOJSIPHOM Macchl SKBHBAJIEHTAa OCHOBHBIX (UEThIpeX) KJIacCOB Heopra-

HUYECKUX COCOUHEHUI.

10.®opmynupoBka 3akoHa ABOTaJpo, CMBICI U BEJIMYMHA YUciaa ABOTaapo.
11.®@opmynupoBKka IByX CIEICTBUM U3 3aKOHAa ABOraipo.
12.006BeM, 3aHUMaEeMbIN JTIOOBIM Ta30M MPU HOPMAJIBHBIX YCIOBHUAX (H.y.). [IpuBectn 3HaYeHMs

TaBJIEHUA U TemnepaTypsl 1ipH H.y. B cuctemax CU u CI'CE.

18



13.MareMaTnueckoe BhIpaKEHHE 00heTMHEHHOTO ra30Boro 3akoHa (ypaBHeHus KnamnelipoHa).

14 . Maremarudeckas 3anuch ypaBHeHus: MenneneeBa — Kianeiipona.

15.1lonsiTHE MapUHAIBHOTO JABJICHUS ra3a. 3aKOH MapiMaibHbIX JdaBjieHu /lanbToHa.

16. BemectBo cocrout u3 meau u cepbl. 13 0,667 r sToro BemectBa noiaydeHo 0,556 r okcuaa
Menu(1l). Berauciure MaccoByIO JIOJTF0 MEW B BEIIECTBE U HAIuTE €ro hopmyiy.

Pa3nen 1. rema: 1.3. [IpakTuueckas padbora Ne2
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCAUHEHUN. XUMU 31eMEeHTOB. CBOMCTBA BaKHEHNIINX CO-
€IVHEHUIN

y 101, o
1 .IToustue xuMuueckuii dnemMent. YTo o3HAYaET 3aIicCh 24 Ru?

2.Ilepeuncnure CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX I1I€JIOYHBIE JIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMbBIX TAJIOTCHAMH.

4.Ilepeuncaute CUMBOJIBI 3JIEMEHTOB, Ha3bIBAEMbIX IIEJIOYHO-3EMEIbHBIMH.

5.Kakue ayeMeHTHI Ha3bIBAIOT HeMeTalamu. [IpuBenuTe Bce MCKITIOUEHUS U3 CHOPMYIUPOBAH-
HOI'0 MpaBuUJa.

6.Kakue snmeMeHThI Ha3bIBAIOT MeTauiaMu. [IpuBeauTe Bce UCKITIOUEHUS U3 CHOPMYITHPOBAHHOTO
MpaBuIa.

7. Jaiite omnpeneneHne okcunoB. KakoBa cTeneHb OKHUCIEHHS OOpa3yIOLIEro OKCHJ IJIEMEHTa B
HIKe npuBeneHHbIX okcuaax: Cro07, TiO2, HoOz, KO2? HazoBute 3TH OKCHIIBI, IPUBEIUTE UX rpadude-
ckue (popMyIIbL.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJCOOPa3yrIINX OKCHIOB.
[IpuBenuTe 1o ABa MpuMepa Kaxaoro Tuna okcuaos. [IpuBenure ux rpadguueckue GopMyJbl.

9.JlaifiTe ompezeneHne OCHOBAaHUW C TOYKU 3PEHUSI TEOPUHU SJICKTPOJUTUUECKON IHUCCOLMAIUU.
Uto Ha3BIBaeTCSI KMCIOTHOCTRIO OCHOBaHMM ? Kakue ocHOBaHMS HA3BIBAIOTCS IIEJIOYaMU?

10./laiiTe onpeneneHre KUCIOT C TOUYKU 3PEHUSI TEOPUHU BJIEKTPOJUTUUECKON aucconuanuu. Yto
Ha3bIBACTCSl OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo ogHOMY MpUMEpPy KHCIOPOICOAEPKAIIMX U OECKHUC-
JIOPOAHBIX KUCIIOT, IaTE€ UX CUCTEMATUYECKOE U TPAJUIIMOHHOE Ha3BaHHUS.

11./laiiTe onpenenieHNE CPEIHUX COJEH C TOUKHU 3PEHUS TEOPHUH AIEKTPOJIUTUUYECKON AUCCOLMA-
uud. Yem oTinyaroTcst OT HUX KUCJIbIe U OCHOBHBIE conn? [IpuBeanTe mo aBa mpumepa KUCIbIX U OCHOB-
HBIX coJjiel, Ha3oBuTe uX. [IpuBenure ux rpadpuueckue GopMybl.

12.1aiiTu onpeneneHre IBOMHBIX U CMEUIAHHBIX cosieid. [IpuBenuTe mo Ba mpumepa Kaxaoro
TUIIA 3TUX CoJiel U HazoBUTe uX. [IpuBeaute ux rpaduueckue GopMyIb.

13.JTaiiTe onpenenenue MoHATHs rpaduueckoit popmynsl coenunenus. [Ipuenure rpadgudeckue
dbopmynsl coenunenuii: VOSO4, CrOHSO3, HBrO,, CaHPO4. K xakum kimaccaM OTHOCSITCSI 9TH CO€JIH-
HEHUsI, JaliTe UX TPAJUIMOHHbIC Ha3BaHHUS.

14.laitiTe onpeneneHre MOHITHS CTETIEHb OKUCIICHUS dJIEMEHTa B coenHeHuu. Paccuuraiite cre-
HIeHH OKUCJICHHMS JIeMeHTOB B coequueHusx KoCroO7, H3POs, SiOs>, Cr2(SO4)3, naiiTe ux TpaaUlIUOH-
HBIC Ha3BaHMSI.

15.Metadochopras u oprodhochopHasi KUCIOTH — Ha UTO YKA3bIBAIOT UCIOIH30BAHHBIC IPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMyibl STUX KUCIIOT.

16.IlpuBenute oObIuHBIC U rpadrueckue GopMyIIBl XJIOPCOAECPKAIIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOIIMM CTEMEHSIM OKUCIeHus xiopa: -1, +1, +3, +5, +7. [IpuBeaute TpaJuIIMOHHBIE HA3BAHUS ITUX
KUCJIOT. Ha 4To yKa3bIBalOT MCIOJIb30BAaHHBIE B HA3BAHUSIX OKOHYAHUs?

17. CoctaBbTe MOJICKYJSPHbIE W WOHHBIC YPABHEHHS PEAKIMi, C TOMOIIBI0 KOTOPHIX MOXHO
OCYIIECTBUTD CIEAYIOIINE MPEBPALICHUS:

S—S0,—->S03—>H2S04—~>CrOHSO4—»>Na>SO4—>NaHSO4

18, HazoBUTE KOMIIEKCHBIE COCTUHEHUSA. Y KAKUTE 3apsii KOMIUIEKCHOTO MOHA, CTENEHb OKUCIIE-
HUS ¥ KOOPJAMHAIMOHHOE YHCII0 MOHA-KOMILJIEKCOO0pa30oBaTes, a TaKKe JIEHTATHOCTh JIUTAaHIOB.

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

19.3anummuTe ypaBHEHHE PEAKINH B MOJIEKYIsipHOM U HoHHOM BHe: Cr2(SOs4)3 + BaClb—

Pa3nen 2. rema: 2.1. [Ipaktuueckas pabota Ne3
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«CtpoeHne aTomMa ¥ IEpUoANYECKasi CuCTeMa XuMudeckux syemeHToB J[.M1.MenneneeBa»

1.Monens bopa crpoenns atoma. [locTostHHas Punbepra, ee uncieHHOe 3HaUEHUE.

2.IlonsiTe opoUTAab.

3.®u3nyecKuil CMBICI U 3HAYEHUS, IPUHUMAEMbI€ TJIaBHBIM KBAHTOBBIM UHCIIOM.

4.®Du3nvecKuid CMBICI U 3HAYCHHSI, TPUHUMAEMbIe OpOUTATBHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 00J1aKOB (OpOUTajeii) 1 COOTBETCTBUE MEXKIY YUCICHHBIMU M OYKBECHHBIMH
0003HaYCHUSMHU OPOUTAIILHOTO KBAHTOBOT'O YHCIIA.

6.Ou3NYECKUI CMBICT U 3HAUYEHUS, TPUHUMAaEeMble MATHUTHBIM KBAaHTOBBIM YUCIOM. CBSA3b 3THX
3HAa4YeHUH U 4YKcha s-, p-, d- u f-opouraneii.

7.OU3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMbl€ CITHHOBBIM KBAaHTOBBIM YHCIIOM.

8.Ycii0BHAs 3alIMCh YHEPIETUYECKON JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3NUECKHUI CMBICI IPUHIIUIIA MUHUMYMa SHEPTHH.

10.@opmynupoBka u puzndeckuii cMbic npuniuna [aymm.

11.®opmynupoBka u pu3nUecKuid CMbICT MpaBuia XyHa.

12.®opmynupoBka npasuia KieukoBckoro.

13.Yto HazbIBaeTCs SJEKTPOHHOW KoH(urypamueir atoma? IlpuBenurte MOIHYIO AIEKTPOHHYIO
KOH(HUTypaIHIo aToMa dJIEMEHTa C 3apsiioM sapa S1.

14.PaccunTaiiTe MaKCUMaIbHOE YHCIIO 3JIEKTPOHOB, KOTOPbIE MOTYT HaxoauThcs Ha 3p u 5f opOu-
TasX.

15.ITpuBenute coBpemeHHyto GpopmynupoBky [lepuoanueckoro 3akona J{.M.Menneneena.

16.0npenenenne u GpU3MUECKUt CMBICT MOHATHIA: 3((EKTUBHBINA 3apsi sApa, MOCTOSTHHAS YKpa-
HUPOBAHUS.

17.IlonsiTusa paguyca atoma v noHa. Kak u3MeHsieTcst painyc 4aCTHUIIbI MPU MEPEX0JIe: aTOM — €T0
MOJIOKUTEILHO 3apsKEHHBIN HOH, aTOM — €T0 OTPUIIATENIBHO 3aPsKEHHBIN HOH?

18.Kak 1 mouemy M3MEHSIOTCS paJlyChl aTOMOB IIPU MEPEMEILIEHUH BJIOJIb NIEpHOa ClieBa Hampa-
BO U IIPU NIEpEMENICHUH CBEPXY BHU3 BIOJIb INIABHBIX U MOOOYHBIX MOArPYII?

19.0npenenenre NOHIATHUS SHEPTUsl MOHU3AINM, €UHUIIBI €€ U3MEPEHUs U XapaKTep ee U3MeHe-
HUS B IEPUOAX U TPYIIIAX.

20. Onpenenenue MOHATUSL YHEPTHSI CPOJICTBA K IJIEKTPOHY, €IMHUIIBI €€ U3MEPEHUS U XapaKTep
€€ U3MEHEHMSI B IEPUOJIaX U IPYMIAX.

21.IlonsiTve ¥ pU3NYECKUI CMBICI JIEKTPOOTPULIATEILHOCTHU 3J€MEHTOB 110 Mannukeny. Enunu-
1Bl €€ U3MEPEHMSI M XapaKTep U3MEHEHUS B IIEPUOJAX U Ipynnax.

22.0THOCUTENbHBIE 3IEKTPOOTPULIATENLHOCTH 10 [loMMHTY: Kak OLEHMBAIOTCS M 3aKOHOMEPHO-
CTH U3MEHEHMSI UX 3HAYEHUH B IEPUOJAX U TPYIIIaAX.

23. Hanummre 351eKTpoHHbIE (hOpMYIIbl IPUBEACHHBIX HIDKE MOHOB. K ceMelicTBy Kakux ayieMeH-
TOB OTHOCSITCS aTOMBI 3TUX HOHOB? Sn’’, Mn**, Cu®*, Cr**, S?-.

Pa3nen 3. Beenenue B TeOpUIO0 XUMUYECKUX ITPOLIECCOB
(Tema: 3.1. DHEpreTUKa XMMHUYECKUX MPOIECCOB.)

1.Omnpenenenre MOHATHS TEIIIOBOK dPHEKT peaKIIHH.

2.IlepBblii 3aK0H (HA4YaJI0) TEPMOJIUHAMHKH, €T0 MAaTEMAaTHUYE€CKOE BBIPAKEHHUE U 3aIUCh JJIT U30-
OapHBIX MPOIIECCOB.

3.0npeneneHne M30TEPMUIECKUX, U30XOPHBIX M M300apHBIX MporieccoB. Moaudukanum 3amnucu
MaTeMaTUYeCKOro BhIpaXKeHus 1-ro Havyajia TEpMOJIMHAMUKY B 3TUX TPEX ClIydasX.

4.]lafiTe ompeneneHUe HTAIBINM, SHIO- U IK30TEPMUUYECKUX MporieccoB. OObICHUTE B3aMMO-
CBs13b 0003HaueHUH TeroBoro 3¢ dexra Q u AH.

5.0mpeneneHne MOHATHS TEPMOXUMUYECKOE ypaBHeHUE. Kakue ycrmoBus Ha3bIBaIOTCSA CTaHIAPT-
HBIMU?

6.0mnpeneneHre MOHITHS SHTAIBIUA 00pa30BaHUs, CIUHUIIBI U3MEPCHUS. 3HAYCHUS DHTAIBITHMA
00pa30BaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTemaTnieckoe BhIpakeHHUE CIIEACTBUS U3 3aKoHa ['ecca.

20



8.0nucanue MOHATHUS SHTPOIUU CUCTEMBbI, €TUHUIIBI U3MEPEHHUSI.

9.Matemaruueckasi (hopmyIia Juis pacueTa U3MEHEHUS SHTPOIHHU B MPOIECCE PEAKIIUU.

10.0mnpenenenne MoHATHS U300apHO-M30TEPMHUECKOTO MOTEHIIMANA peakiuu (3Hepruu ['nbd06ca).
Yro oTpakaeT BenuunHa sHeprun ['m66ca?

11.0npenenenne NOHATHS CTaHIAPTHOW »Heprun ['mb66ca oOpazoBaHMs, eAMHUIIEI 00pa30BaHMS.
3Ha4yeHus1 CTaHJapTHBIX SHepruii I m60ca 0Opa3zoBaHus MPOCTHIX BEIIECTB?

12.Maremaruyeckas Gpopmyia Jijisl pacueTa U3MEHEHHUSI U300apHO-U30TEPMUUECKOr0 OTEHIIMaIa
B IIPOLIECCE PEAKLIUH.

13.CooTHOMICHHUs] MEXTy PHTAIBIUHHBIM M SHTPONUNHBIM (paKTOpaMu W HaIpaBJICHUE MPOTEKa-
HUSI XUMUYECKOU pEAKLIMH.

14.ITonsiTue TepMoauHamuyeckor ¢yHkuuu. [lepeuncaurte n3BecTHpie Bam TepMogmHamMuyeckue
byHKIMN.

15.Beraucnute TemnoBoi 3¢ ekt peakiuu BocctaHoBieHus 80 T FeoO3 amoMuameM.

16.B03M0KHO JIM MpU CTaHJAPTHBIX YCIOBUSIX ModyuyeHue aHuiauHa 1o peakuuu NHjser) + CsHer)
= CeHsNHzpx) + Har)?

3aganus 1Js J1a0opaTOPHBIX padoT (TeKYIIHH KOHTPOJIb, IPUMePbI)
®parmenT K Teme 4.1 «OKHCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIMN)

3ananue 1. MccaenoBanne OKNCINTEIbHBIX CBOWCTB MEPMAaHIaHATA KaJIusl B KHCJIOi cpefe.
Juns pactBopa ¢ pH, 3aJaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHUE AJICKTPOJHOTO MOTEHIIMAA
CIIETYOIIEeH OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnO4 + 8H* + 5S¢ = Mn?* + 4H:20,

ecu KoHIeHTpamus MnOs 1 Mn?*, a Taxske TeMIepaTypa M JaBIeHHE COOTBETCTBYIOT CTAHJAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHHE 3JIEKTPOAHOIO MOTEHIIMANIA CO CTaHIAAPTHBIM U JIENAl0T BbI-
BOJI O BJIUSIHUM CPE/bl HA OKUCIIUTEIIbHBIE CBOMCTBA IEPMAaHTaHAT-UOHOB.

Crpost rpadyk 3aBUCHMOCTH OKHCIHTENLHOro notenuana MnOs/Mn** ot pH cpembl. Ilpu kakux
pH Bo3MOkHO BoccTaHOBIIeHHE HOHOB MnO4™ HOHaMMU:

I, Br', CI'? Iloka3bIBatOT 3T 00J1aCTH HA TpaduKe.

3ananue 2. BoccTaHoB/IeHHE NMEPMAHIaHATA KAaJaHusA B PAa3JIMYHBIX Cpeaax.

B Tpu otnenbHble IPOOUPKU ¢ PACTBOPOM N€pMaHraHaTa Kajius 100aBIIsIOT pa30aBIeHHYIO CEPHYIO
KHCJIOTY, TaKOH k€ 00beM BOJbl M KOHIIEHTPUPOBAHHBIN pacTBOpP LIENOYH. 3aTeM B KaKAyIO U3 MPOOHU-
POK TIPUOABIISIOT CBEXKETPUTOTOBIICHHBIN pacTBop cyibduta HaTpust NaxSOs. s oObsicHeHusT Ha0II0-
JIA€MOT0 UMEIOT BBHIY, UTO B KHCIIOH cpesie 00pasyroTcs HoHbl Mn”*, B HeliTpanbHOi - MnO» U B CHITb-
HOIIENOUYHOH cpefe - noHsl MnO4>". TTonb3ysick HOHHO-DJIEKTPOHHBIM METOIOM, COCTABISAIOT MOJHBIE
YpaBHEHUS PEaKLIUid.

Ha ocHoBaHWY BBIYMCICHHBIX TSI BCceX peakiuii 3HaueHnit DJ1C nenaroT BEIBOJ 00 OKHCIUTEIbHON
CIOCOOHOCTH NepMaHTaHaTa Kajlusl B KUCIIOW, HEUTpaIbHOM U MIETOYHOH cpeax.

3ananue 3. AHA/IU3 32IaHHOM OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHON peaKkIuu.

Jns 3amaHHON mapbl BemIecTB (B COOTBETCTBHM C HMHJIWBUIYalTbHBIM BApUAHTOM) OMPEIEISIIOT
OKHCIIUTENb U BOCCTAHOBUTEND, pacCUUThIBAOT DJIC 1l cTaHAApTHBIX YCIOBUM M OLIEHUBAIOT BO3MOX-
HOCTb CaMONPOM3BOJIBHOTO IIPOTEKAHUS PEAKIIMM MEXKAY HUMMU.

[TpoBoasT naHHy1o peakiuio. OTMedaoT HabJt01aeMbIe SBJICHUS.

[Tonb3ysich HOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIFOT MIOJHOE YPAaBHEHUE PEAKLIUU.

3ananue 4. CpaBHeHHe OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX CBOWCTB BellleCTB.

Jnis 3a1aHHOTO BeliecTBa (B COOTBETCTBUU C MHIMBUAYAIbHBIM BapUaHTOM) OIPEIEIISIOT CTEEHU
OKHUCJIEHUS aTOMOB M OTMEYaloT, OKHUCIUTENIEM WM BOCCTAHOBUTEIEM MOXKET OBITh 3TO BEUIECTBO B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusx. IIpu HeoOX0qMMOCTH UCTIONB3YIOT 3HAUCHHS CTaHIApT-
HBIX 3JIEKTPOJIHBIX OTEHIIUAJIOB.
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W3 npuBeIEHHOTO CHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOpPhIE MOTYT B3aUMOJIEHCTBO-
BaTh C 33/IaHHBIM BEILIECTBOM.

VYKka3pIBalOT B MPEANOIAraéMbIX PEaKIHUAX OKUCIUTENIb U BOCCTAHOBUTENb, paccuuThiBalOT JD/[C
JUTS CTAaHAAPTHBIX YCIOBHA. [IpOBOIAT peakiuu, OTMEYArOT HAOTI0JacMbIe SIBICHHMSL.

[Tonb3ysick NOHHO-3JIEKTPOHHBIM METOJOM, COCTABIISIIOT IOJHBIE YPABHEHUS PEAKIIM.

7.4. CoOTBeTCTBHE HIKAJIBI OLICHOK U YPOBHel chopMHPOBAHHBIX KOMIIETCHIM I

Yposenb chopmu-
OreHka
POBAHHBIX KOMITE- Iosicuenust
TCHITUHA

Teoperndeckoe coiepskaHue Kypca OCBOEHO IIOJHOCTbIO,
BCE MIPEAYCMOTPEHHBIE IPOTPAMMO 00YUIECHUS YUeOHBIE 3a1aHHS
BBITTOJIHEHBI.

OOyuaromyiics JAEMOHCTPUPYET CIIOCOOHOCTh NPHMEHSTH
€CTECTBEHHOHAYYHbIE 3HAHHUS B 00JacTh MPOo(hecCHOHAIBHON J1es-
TEIBHOCTH B pPaMKaxX HM3Y4YEHHOH NUCIUIUIMHBL, a2 B YaCTHOCTH:
CHOCOOHOCTh 0OOCHOBAaHHOTO BHIOOpA YCIIOBHIA NMPOTEKAHUS, BBI-

«5» Oopa peareHTOB M MX KOJMYECTBEHHBIX COOTHOMICHUH, (ha30BOTO
(oTIM4HO) COCTOSIHUS JJISl ONITUMAJIBHOTO TPOBEIECHUS XUMHUECKUX MPOIIEeC-
COB. YCIHENIIHO NPUMEHSET 3HAaHHWS OCHOBHBIX 3aKOHOB XHMHH,
CTPOCHHUSI U PEAKIIMOHHOW CIOCOOHOCTH BEMIECTB JUIS PEIICHUS
TUIOBBIX 337a4 MpodeccuoHaNbHONW aeaTesnbHOCTH. CrnocobeH
NPOBOJUTHh AHAIM3 TOJIYYCHHBIX JaHHBIX, J€JIaTh NpPaBUIIBbHBIC,
Hay4YHO OOOCHOBAaHHBIC BBIBOJBL. ['OTOB mpeaiarath CBOM CHOCO-
ObI pelIeHus MMOCTAaBICHHBIX 3a/1a4. [ 0TOB paboTaTh Kak B KOMaH-
e, TaK ¥ MHAMBUIYAJIBHO.

Bricokuii

Teoperudeckoe conepkaHue Kypca OCBOSHO MOJHOCTBIO,
BCE MPelyCMOTPEHHBIE MPOrpaMMoil 00ydeHUsl yueOHble 3aaHus
BBINTOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMH.

OOyuarouuiics JEeMOHCTPUPYET CIIOCOOHOCTb NPHUMEHSTh
€CTECTBEHHOHAY4YHbIE€ 3HAHUS B 00JaCTH MPO(hEeCcCHOHATILHON Aes-
TEJIBHOCTU B paMKaxX HM3Y4YEHHOM AMCLUIUIMHBI, @ B YaCTHOCTH:

«» CIOCOOEH MPOBOAUTH 0OOCHOBAHHBIN BBIOOpP ONTHMANIbHBIX YCIIO-
(xopo110) BUHM MPOTEKaHMs peaklui, 3HaeT CrocoObl BIMSHUA Ha XUMHUYe-
CKHI TIPOIIeCC C LENBI0 €ro YCUJICHUS WM OCTaHOBKU. OOyuaro-
IIMHACS UCTIOIb3YET OCHOBHBIE 3aKOHBI XUMUU JJISl PELICHUS TUIIO-
BBIX 33/1a4 NMPO(ECCHOHAIBHON JesITeIbHOCTH, HA OCHOBE 3HAHUU
O CBOWCTBaX M CTPOCHUHU BELIECTBA MPOBOJUT MOJ00pP peareHToB,
CHIOCcOOEH TPOBOMTH aHAIIN3 MOTyYEHHBIX JTaHHBIX, HO JIOMyCKaeT
HETOYHOCTHU B ()OPMYJIMPOBKAX M BBIBOJAX.

bazosniit

Teoperndeckoe coxmepxaHne Kypca OCBOEHO YacTHYHO,
OOJIBLIIMHCTBO MPEIYCMOTPEHHBIX MpPOrpaMMoil oO0y4yeHus yueo-
HBIX 32JIaHUH BBITIOJIHEHO, B HUX HMEIOTCS OIIHOKH.

OOyuaromuiics JEeMOHCTPUPYET CIIOCOOHOCTh IMPHUMEHSTh
€CTECTBEHHOHAYYHbIE€ 3HAHUS B 00JacTH MpOo(dhecCuOHAIBbHON Aes-
«3» TEJIBHOCTU B paMKaxX HM3Y4YEHHOM AMCIUIUIMHBI, @ B YaCTHOCTH:
[ToporoBerii (YAOBIETBOPH- | MOKET TOJI PYKOBOJCTBOM OCYIIECTBIISTH BBHIOOP ONTHMAIBHBIX
TEJIBHO) YCIOBUHA MPOTEKaHHUs PEaKIMA U BO3MOXHOCTH BIHMSHHS Ha CMe-
[IEHWE XUMHYECKOTO PAaBHOBECHS, C IIEJIbIO YBEIMYCHUS BBIXOJA
npoayKToB peakiuu. Crioco0eH moadupaTh peareHThl Ui pelie-
HUSI TUTIOBBIX 33724 MPO()EeCCHOHANBHON NESITENbHOCTH, IIPH 3TOM
UCTIOJb3YeT 3HAHMS 3aKOHOB XHWMHUH, CTPOCHHS BEIIECTBA U €ro
XMMHUYECKOH akTHBHOCTH. CnocoOeH NpOBOAMTH aHAIHM3 TIOJY-
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Yposens chopmu-
Ornenka
POBaHHBIX KOMIIC- Iosicuenust
TEHITUHA

YCHHBIX PE3YJIbTATOB HMCCICIOBAHUSA, JONMYCKas HE3HAYUTEIbHBIC
OLLIMOKH.

Teoperuueckoe cojepkaHue Kypca HE OCBOCHO, OOJBIINH-
CTBO IPEIyCMOTPEHHBIX MPOrpaMMOi OOydYeHHs y4eOHBIX 3a/a-
HUH 700 HE BBIMIOJIHEHBI, TUOO coaepkar TpyObie OMMOKH; J10-
NOJTHUTENIbHAS CaMOCTOSITENIbHAsE paboTa HaJg MaTepualioM He
npuBelia K KaKOMy-JTHOO 3HAYMTEIHLHOMY TOBBIIICHHIO KAa4eCTBa
BBITIOJTHEHMS YICOHBIX 33 JaHMi.

OOyu4atomuiicss He CIIOCOOEH MPUMEHSATh €CTECTBEHHOHAYY-
HBbIC 3HaHUS B 00JacTH MPO(HECCHOHATLHON JIESTEIIEHOCTH B paM-
«2» Kax W3Yy4YCHHOW JUCIHIUIMHBI, B YaCTHOCTH: HE 3HACT OCHOBHBIX
Huzkuit (HEYZIOBIIETBO- | 3aKOHOB XUMHH, TUIOXO TPEICTABIISICT BO3MOKHOCTh UX HCIOJIb-
PHUTEIIHHO) 30BaHMsI IPU TPOBEJICHUN BBIYMCICHUN 110 YPaBHEHHSIM PEaKIIUi.
Wmeet ciiabbie MpenCcTaBICHUS O CTPOSHUHU BEIICCTB M MX XHMHU-
YeCKOI aKTUBHOCTH, O CIIOCO0AxX MPEBpAICHUS OJHUX BEIICCTB B
JIpyTHe, HE BIAJCET METOJIaMH BBIOOpAa ONTHUMAIIBHBIX YCIIOBHIMA
NPOTEKAHUS PEAKIUil U BOZMOXKHOCTHU BIIUSTHHSI HA CMCIICHHE XH-
MHUYECKOTO PaBHOBECHS, C IIEbI0 YBEIMYCHHUS BBIX0JA TTPOYKTOB
peaknuu. He crmocoOeH moadupaTh peareHThl Ui PEUICHHS I10-
CTaBJICHHBIX 3a/1a4. He BiameeT HaBbIKaMHu OOOOINECHUS U OLICHKH
MOJTYYEeHHBIX PEe3yJIbTaTOB UCCIIEIOBAHUSI.

8. Meroguyeckue ykazaHus JJisl CAMOCTOSITeIbHON pa6oThI 00y4arouXxcs

CamocrodTenbHas paboTa ClIOCOOCTBYET 3aKPEIIEHNIO HAaBBIKOB Pa0OTHI ¢ yueOHOM M HayyHOH JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETUUECKOro MaTepuasia, CHOCOOHOCTH MCMOIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B TPO()ECCHOHAIBHON AEATEIbHOCTH.

CamocrosiTenbHasi paboTa BBINOJIHIETCS BO BHEAyJIUTOPHOE (ayAMTOPHOE) BpeMs IO 3a/laHuI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MperojaBares, HoO 0€3 ero HemoCPEeACTBEHHOr0 y4acTHs (MpH YacTHy-
HOM HENOCPEICTBEHHOM Y4acTUH IMpernojaBaTelis, OCTaBISAIOIIEM BEAYLIYIO pOJib B KOHTPOJIE 3a paboTOoM
CTY/ICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HOOOpa3Hbl. OHHM BKIIOYAIOT B CeOsl U3yue-
HUE y4eOHOMN, HayYHOW M METOAMYECKOH JINTEpaTyphbl, MaTEpUAIOB NEPUOJUUECKUX U3TaHUN C TIPUBJIE-
YEHHEM DJIEKTPOHHBIX CPEACTB O(QUIIMATbHON, CTAaTUCTUYECKON, MEPUOINYECKON U HAy4HOH HH(pOopMa-
LUN.

B mpouecce u3ydeHus QUCHUIUIMHBI «XuMus» OakanmaBpamu HampaieHus 21.03.02 «3emie-
YCTPOMCTBO M KalaCTPBI» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU padOmbl ABISIOTCS:

- MIOJATOTOBKA K ayAUTOPHBIM 3aHIATUSIM (JEKLIUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIUX 33JIaHUM;

- caMOCToOsTeIbHasl paboTa HaJl OTJEIbHBIMU TEMaMHU y4eOHOW NUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TeMaTUYECKHM IUIaHOM;

- IOITOTOBKA K 9K3aMEHY.

Ha 3aHATHAX JIEKHMOHHOTO THMA IMpPErojaBaTellb U3JIaraeT U pa3bsCHIET OCHOBHBIE, Hanboiee
CIIOKHBIE TTOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHYECKUE MPOoOJIeMbl, JaeT
PEKOMEHIallY Ha BBIIIOJIHEHUE CAMOCTOSTEIBbHOM paObOTHI.

B xoxe nekmuii 00ydarommumMcs: peKOMEHIYETCS

- BECTH KOHCIIEKTHPOBAaHUE YUeOHOr0 MaTepuana;

- oOpallaTh BHUMAHUE Ha ONpPEeSIeHHs OHATHH, (POPMYIUPOBKU 3aKOHOB U UX MATEMaTHYECKOE
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BBIpaXEHHE, TOJOKEHHS, PACKPBIBAIOIINE COIEPKAHUE TE€X WM MHBIX SBJICHHUI M MPOIECCOB, HAyYHbIE
BBIBOJIBI M ITPAKTHYECKUE PEKOMEHIALIUH 110 UX PUMEHEHHIO;

- 33/1aBaTh MPENO/aBATEII0 YTOYHSIOUINE BOMPOCHI C IIENIbI0 YACHEHUS TEOPETHUYECKHUX IOJIOXKe-
HUM, pa3pelIeHNs CIIOPHBIX CUTYyalUN.

B pabounx KOHCHEKTax >KeJaTelbHO OCTaBIISATH IOJsSI, HA KOTOPBIX BO BHEAYAUTOPHOE BpeMs
MOJKHO CHEJIaTh MOMETKH U3 Y4eOHO-METOANYECKOr0 OOECIICYEeHHUs Il CaMOCTOSATENIbHOM paboThl 00y-
YaIOIIMUXCS, JOIMOJIHAIOIIET0 MaTepHall MPOCIYIIaHHOW JIEKIIMU, a TaKKe MOMETKH, MOJYEPKHUBAIOIIHNE
0c00yI0 BaKHOCTh TE€X MJIM UHBIX TEOPETHUECKUX TOJIOKCHHH.

s ycremHoro oBjia/ieHus KypcoM HeOoO0XOAMMO MOCEIIaTh BCe JIKIMH, TaK KaK TeMaTHYeCKUi
MaTepHuall B3aMMOCBsI3aH MEeXIy co00ii. B cirydasx mporycka 3aHATHS CTyI€HTY HEOOXOAMMO CaMOCTOsI-
TEJIbHO U3YyYUTh MaTepUall U OTBETUTh Ha KOHTPOJIbHbBIE BOIPOCH IO MPOMYIIIEHHONW TeMe BO BpeMs MH-
TMBHTy aJIbHBIX KOHCYJIbTAIHH.

JlaboparopHble 3aHIATHS — 3TO aKTUBHas Gopma yueOHoro mnpouecca. [Ipu nmoaroroske k igadopa-
TOPHBIM 3aHATUSAM OOydaromeMycs HEOOXOIUMO M3Y4YHTh OCHOBHYIO JINTEPATYpy, O3HAKOMHUTCS C JO-
MOJIHUTEIBHON JTUTEPATypOM, YUeCTh PEKOMEHAIMH TpernoAaBarens. TeMbl TEOPETHUECKOTO CoAepxKa-
HUS TIPEAIOJIATaloT JAUCKYCCUOHHBIN XapakTep oOcyxaeHus. bompmas 4acTe TeM AMCHUIUIMHBI HOCUT
MPAKTUYECKU XapakTep, T.€. MPEenojaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUl M pelleHue 3ajad,
aHaJN3 TMPAKTUYECKUX CUTYAIHH.

BaxHoii 4acThi0 CcaMOCTOSATENbHOM palOOThl SBIAETCS YTEHHE y4eOHOW M HAy4YHOU JMTEpaTyphbl.
OcHoBHas (YyHKIHS YI€OHUKOB — OPUEHTHPOBATH CTYJICHTA B CUCTEME 3HAHMIA, yMEHHI 1 HABBIKOB, KOTOPHIC
JOJDKHBI OBITH YCBOGHBI OYAyIIMMH CHEMAIMCTaMU 110 JAHHOW TUCLIUILINHE.

Ormpoc 1o Teme J1abopaTopHO pabOTHI MpeaCTaBisAeT cOO0M OTBETHI HAa NOCTABJICHHBIE BOIIPOCHI
nepen 1abopaTtopHoil paboToit u mocie e€ BblmoNHEHUs. M3nokeHne B MMCbMEHHOM BHJIE PE3yJIbTATOB
AKCIIEPUMEHTA U TEOPETUYECKOr0 aHaIM3a WM PELIeHHE 3a7aduu Mo onpeaeneHHo Teme. CoaepxaHue
WHIUBUAYATBHBIX BOIIPOCOB IO TEMaM JIabOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOJATOTOBKY OaKalaBpoB
10 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJHEHHS MO3BOJISIET IIPENOAaBaTesiM CyIUTh O X0JI€ CaMo-
CTOSITENIbHON PabOThI GaKalaBpOB B MEKCECCHOHHBIHN MEPHO] M O CTENIEHH UX TOJATOTOBKHU K 9K3aMEHY.

[TonroroBka K sK3aMeHY MPEIOJIaraer:

- U3y4eHHUE OCHOBHOMW U JIOTIOJIHUTENBHON JINTEPaTyphl;

- U3yYeHHUe KOHCIIEKTOB JICKIUH;

- yyacTHe B POBOJMMBIX KOHTPOJIBHBIX ONPOCaX;

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX
IPH OCYLECTBJICHHH 00pa30BaTe/IbHOIO NMpoLecca Mo JUCHHUILIHHE

[Tpumenenne 1HQPOBHIX TEXHOJOTHI B paMKax NMPETOAaBaHUs TUCIHMILINHBI PEIOCTABISET
pacuIpeHHble BO3MOKHOCTH 110 OpraHM3alnu Y4eOHBIX 3aHATHH B yCIOBUAX LHUGPOBU3ALMH 00pa3oBa-
HUS 1 T03BOJISIET COPMHUPOBATH Y OO0YJAIONINXCSl HABBIKM MTPUMEHEHHS IIU(PPOBBIX CEPBUCOB U HHCTPY-
MEHTOB B IIOBCEIHEBHON KM3HU U MPO(PECCHOHATBHOM JesITeTbHOCTH,.

Jlnist peanu3anuy TOH MEeTH B paMKaxX W3YYeHUS JAUCIUIUIMHBI MOTYT MPUMEHSTHCS CIeTyTo-
e HUQPPOBBIE HHCTPYMEHTHI U CEPBUCHI:

- U1 TJJAHMPOBAHUS ayJAMTOPHBIX M BHEAYIUTOPHBIX Mepomnpusatuii: Sunexc.Kanenmaps
(https://calendar.yandex.ru/) — oHyaiiH KajneHaapb-IUIaHep, pacpocTpaHsercs no aunensun ShareWare

- JUISL OpTraHU3aIiy yAAICHHON CBSI3M U BUACOKOH(epeHnmii: Mirapolis — cuctema Jijisi opranmsa-
IIUM KOJUIEKTUBHOM paboThl U OHJIAMH-BCTPEY, paclpoCTpaHsieTcs MO0 MPONpUeTapHON JIULEH3UU U SH-
nekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBHC 111 BUIEO3BOHKOB, PACIIPOCTPAHSAETCS TIO JTUIICH-
3un ShareWare.

JIJ1st yCTIeNTHOTO OBJIAJCHUS TUCIIMIIMHON MCIIONIB3YIOTCS CIIEAYIONIHe HH()OPMAIMOHHBIE TEX-
HOJIOTHH 00yuYeHHUS:

e [Ipu mpoBeneHMH JEKIUA HCMOJB3YIOTCA MpPE3eHTAllMd MaTepuana B mporpamme Microsoft
Office (PowerPoint), BbeIX0J Ha mnpodeccHOHANbHbIE CaMThl, HCIONb30BAHUE BHUICOMATEPHATIOB
Pa3IMYHbBIX HHTEPHET-PECYPCOB.
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e JlaGopaTopHble 3aHATHS 10 JTUCHHUILIMHE MPOBOMATCS B CICHHUAIM3UPOBAHHONW Y4eOHOM
ayJIMTOpUHU.

JUis DUCTaHIMOHHOM HOJEP)KKHM TUCLMIUIMHBI MCIIOJB3YyeTCs CHUCTeMa yIpaBieHus o0pa3oBa-
TenbHBIM KOHTeHTOM Moodle. s paboTsl B 1aHHOM cucTeMe Bce 00ydaroIuecs: Ha MePBOM Kypce To-
JTy4aroT UHIUBUAYaJIbHbIE JIOTUH U IIapoJib JJI BXOJa B CUCTEMY, B KOTOPOH pa3MellatoTcs : porpaMmma
JMCLUUIUIMHBL, MaTepHUaIbl 7S ICKIIMOHHBIX U MHBIX BUIOB 3aHATHH , 33/1aHUS, KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHble 3aHATUS MO TUCLMIIMHE MPOBOJATCS C UCIOJIb30BaHUE PA3JIMYHOTO JIAOOPATOP-
HOro 000pyIOBaHMA, a TaKXKe HA Ja0OpaTOPHBIX CTEHIaX-ycTaHOBKax. Ha 3ansaTum oOydaromuiics 3Ha-
KOMHUTCA € (U3UKO-XMMHMUYECKMMHM METOJaMM aHallu3a OOBEKTOB OKpY’KaloUled cpeisl, paboTol u
YCTPOHCTBOM IIBLJIE TA300YUCTHOTO 00OPYOBAaHUS U IPUOOPOB, UCTIOIB3YEMBIX MPU UCCIIEAOBAHUH 00b-
€KTOB OKpY’Karolllel Cpe/ibl, yUUTCsS TOTOBUTh CTaHJAPTHBIE PAaCTBOPBI, CTPOUThH KaJTHMOPOBOUHBIE Ipadu-
KU U T.II.

B mpouecce u3yueHus IUCHMIUIMHBI Y4eOHBIMH LIEJSMH SIBJISIOTCS IEPBUYHOE BOCIPUSATHE
y4eOHOI MHPOPMAIIUU O TEOPETUIECKUX OCHOBAX M MPHUHIHUIIAX PAOOTHI C JOKYMEHTaMH (KapThl, TUIaHBI,
CXEMBI, PErJIAMEHTHI), €€ YCBOCHME, 3alIOMUHAHKE, a TaKKe CTPYKTYPUPOBaHHUE MOJYUYCHHBIX 3HAHUHN U
pa3BUTHE MHTEJUIEKTYaIbHbIX YMEHUN, OPUEHTUPOBAHHBIX HA CIIOCOOBI JAESTEIbHOCTH PENPOyKTUBHOTO
xapakTepa. IlocpencTBOM MCIIONB30BaHMS 3TUX HHTEUICKTYaJbHBIX YMEHHH JOCTUraroTCs y3HaBaHUE
paHee YCBOEGHHOI0 MaTepuajia B HOBBIX CUTyalUsX, IPUMEHEHHE aOCTPaKTHOrO 3HAHUS B KOHKPETHBIX
CUTYyalMsIX.

JUist MOCTHMKEHHsSI ITHUX LEeNel HCIOJIB3YIOTCS B OCHOBHOM TPAJWIIMOHHBIE MH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTMH OOYYEHHUS C YUETOM Pa3IMYHOr0 COYETAaHUsS MACCUBHBIX GOpM (JIeKuus, ja-
0opaTopHOE 3aHITHE, KOHCYJITALUS, CAMOCTOSATENbHAs pabdoTa) U PENPOTYKTHBHBIX METOIOB OOY4EHUS
(moBecTBOBaTENbHOE U3JI0KEHUE YueOHOW MHbOpMaLnU, 00bICHUTEIbHO-MIUTFOCTPATUBHOE U3JI0KEHUE)
1 J1a00paTOPHO-MIPAKTUIECKUX METO/IOB 00yUYeHHS (BBITOJHEHHUE KeWC-3aJaHni, pacueT 3KOOHO3aIUTHO-
ro o0opyoBaHus).

VYHuBepcurer obecrieueH HeOOXOAMMBIM KOMIUIEKTOM JMIEH3MOHHOIO MPOrpaMMHOI0 olecrede-
HUS, a TaK k€ HU(POBBIX HHCTPYMEHTOB:

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

— omnepanuonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
689759257Z7E1309. Cpok: GeccpoyHo;

- onepanronHas cucrema Astra Linux Special Edition. Joroop NePr000013979/0385/22-EI1-223-
06 ot 01.07.2022. Cpok: 6eccpovHoO;

— naket npukiagHeix nporpamm Office Professional Plus 2010, License 49013351 YIJITY Russia
2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpoyHo;

- MaKeT MPUKJIAIHBIX MporpaMm P7-Oduc.IIpodeccronanbHerii. Horosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: OeccpoyHO;

— a"tuBHpycHas nporpamma Kaspersky Endpoint Security qis 6usneca - Pacmmpennsiii JloroBop
0436/3K;

— oneparuonHas cuctemMa Windows Server. KoHTpakT Ha yciyru mo mpeaoCTaBICHHUIO JTUIIEH3UI
Ha MpaBo UCIMOJIb30BaTh KoMIbloTepHOe oOecrieueHne Ne 067/9A ot 07.12.2020 roga. Cpok 6eccpodHo;

— cucrema BuaeokoHdpepenucsssu [Ipypdpmu. Horosop Ne 2576620-2 / 0120/24-EI1-223-03 ot 16
Mmaprta 2024 r.;

— cuctema ynpasiieHus ooyuennem LMS Moodle — nporpammHoe obecrieueHre ¢ OTKPBITBIM KO-
noM, pactipoctpansiercs o aunen3un GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpamMmmHoe o0ecTieueHne pacpocTpa-
HSIETCS 110 MPOCTOM (HeucKitounTenbHol) nunen3un; SAunexc 360 Tapud «Ontumanshelii 11 06pa3oBa-
HUS

— HOIl «Xumus. BupryansHas naGopatopus. 3amaun. Tpenaxkepsl. Tecte». Jlorosop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuaAJIbHO-TEXHNYECKOHN 0a3bl, HEOOXOAMMOM 1JIA OCYIIeCTBJICHUS
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00pa30BaTeIbHOIO MpoIecca 1Mo JHCIUTINHE

Peanu3zanus yueOHOro npouecca oCyuiecTBIseTCs B ClIEUAIbHBIX YUYEOHBIX ayJUTOPUSAX YHUBEP-
cUTeTa ISl MPOBECHUS 3aHATHI JIEKIIMOHHOTO TUIIA, Ja0OPATOPHBIX 3aHATUHN, TPYNIIOBBIX U WHAWBUIY-
QJIBHBIX KOHCYJIbTALMN, TEKYIIEr0 KOHTPOJIA U MMPOMEKYTOYHOM aTTecTalyy. Bee ayuTopun yKoMILIeK-
TOBaHbI CHELHUATU3UPOBAHHONW MEOENbI0 M TEXHUYECKHMMM CPEACTBAMH OOYYCHHMS, CIYXKAIUMH s
npejcTaBieHus ydeOHoll uHdopmanuu Oomnbinoi aynutopuu. IIpu HeobOxomumocTu 0O0ydaromuMCs
npeJyiaraloTcss Habopsl IEMOHCTPAIIMIOHHOTO 000pYyI0BaHUS M y4eOHO-HATTISAHBIX ocoOui, obecnedn-
BAaIOIIME TEMATUYECKUE WIITIOCTPALIHH.

CamocrosaTenbHas padoTa 00y4aroUIMXCsl BBIOMHIACTCSA B CIEHUAIN3UPOBAHHON ayJUTOPUH, KO-
Topasi 00opyAoBaHa yd4eOHON MeOenblo, KOMIBIOTEPHOH TEXHUKON C BO3MOXHOCTBIO IOJAKIIOYEHUS K
cetu «MHTEpHET» M 00ECTIEYEHNEM JOCTYIa B AIEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTEIbHYIO CpELy
YIIITY.

EcTh momenieHue a1 XpaHeHus! ¥ MPOQPIIAKTHYECKOTO 00CITy)KUBaHHS YI€OHOTO 000pY TOBAHUSI.

TpedoBanus K ayIuTOPUAM

HaumeHnoBaHue cnenuaibHbIX MOMeleHui 1 | OCHAIEeHHOCTh CIIELMaIbHBIX IOMEIIEHUH U T10-
MIOMEILEHUH JJIsl CAMOCTOSITENIbHOM pabOThI MEIIEHUH JJI CAMOCTOSITENIbHOM paboThI
MynpTumMenuiiHas, 1BeTHas, UHTEPaKTUBHAs J10C-
[Tomemienue s JEKIMOHHBIX U MpaKTH4e- | Ka CO CIELIPOLIECCOPOM, MOHUTOPOM U IMPOEKTO-
CKUX 3aHSTHUH, PYNIIOBBIX U WHAMBUIYaAllb- | POM; HOYTOYK; KOMIUIEKT 3JIEKTPOHHBIX y4eOHO-
HBIX KOHCYJbTAlUi, TEKyIIeH W MPOMEXY- | HATJSAHBIX MaTepHajioB (Ipe3eHTanuii) Ha (iem-
TOYHOH aTTecTalyu. HOCUTEIISIX, 00eCNeUnBaOLUINX TeMaTUYeCKUe MWJl-
JTrocTpanud. YueOHast MeOeb.
Cronbl KOMIBIOTEpHBIE, CTYJbs. IlepcoHaibHbIE
KOMITbIOTEPBI. Bbixox B MIHTEpHET, 3JIEKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTENIbHYIO Cpey YHU-
BEPCHUTETA.
[Tomemienue i XpaHeHUs M NPOPHIAKTU- | YUeOHO-HAIISIHbIe MaTepHabl (IPEe3eHTALUN).
YECKOTo 00CITyKMBaHUS Y4eOHOTO 000py10-
BaHUs

ITomerieHus 1711 CaMOCTOSITEIbHOM pa6OTBI
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