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1. O01mue moj10KeHu s

Jucnuminaa « XuMHUs» OTHOCUTCS K 00s3arenbHOM yacTu 0sioka b1.b yueOHOro miana, BXOJISIIETO
B cocTaB 0o0Opa3oBaTeabHON MporpamMmel Beiciiero oopazoBanus 23.05.01 — «HazemHble TpaHCTIOPTHO —
TEXHOJIOTUYECKHE CPEICTBAY (CrIenuaIn3anus — «ABTOMOOUIIN U TPAKTOPBI»).

HopmaTtuBHo-mMeTonuueckoil 6a3oit s pazpaboTku paboueid mporpaMMbl y4eOHON AMCIUILTHHBI
«XHMMHUD» SBISIOTCSA:

o ®epnepanbubiii 3akoH "OO0 obOpazoBanuu B Poccuiickoit Denepanuu', yTBepKACHHBIN MPUKA30M
MunoOpnayku P® Ne 273-@3 ot 29.12.2012;

e [Ipuka3z Muno6pHayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBEep)KIE€HUHU TOPSIKA OpraHU3AINH
U OCYILECTBJICHHs] 00pa30BaTEIbHOMN JIEATEIBHOCTH M0 00pa30BaTEIbHBIM NIPOTrPaMMaM BbICILIETO
o0pa3oBaHMs - IporpaMMaM OakajiaBpuara, IporpaMMaM CIEIHaINTeTa, IporpaMMaM Marucrpa-
TYpBL.

o denepanbHBINA TOCYIAPCTBEHHBIA 00pa30BaTEIBHBIA CTAHAAPT BBHICIIETO 0OpA30BaHUS IO CIICIIH-
anbHOCTH 23.05.01 «HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY (YPOBEHB CIEIHAIIH-
TeTa) YTBEP)KICHHBIN MpUKa3oM MuHUCTEpCTBa 0Opa3oBaHus W Hayku Poccuiickoit deneparnym
ot 11.08.2016 Ne 1022, u 3apeructpupoBanHbiM B Muntoct Poccum ot 25.08.2016 Ne 43413.

o Ilpuka3 MunucrepcTBa TpyAa U couuaibHoM 3amuthl oT Poccuiickoit @enepauuu ot 23 mapta
2015 r. N 1871 06 yrBepx)aenuu npodeccruoHanbHoro cranaapra «33.005 «Cneunanuct mo Tex-
HUYECKOMY JIMarHOCTUPOBAHUIO U KOHTPOJIIO TEXHUYECKOIO COCTOSIHMSI aBTOTPAHCIIOPTHBIX
CPEJICTB MPU MEPUOIUUECKOM TEXHUYECKOM OCMOTPEN.

o Ilpuka3 MunucrepcTBa TpyJa U colManbHOM 3amuThl oT Poccuiickoit ®enepanuun orl13.03.2017
r. Ne 2751 00 yrBepxkaenuu npodeccuonanbuoro cranaapra 31.004 «CrnenuanucT mo MexaTpoH-
HBIM CHCTEMaM aBTOMOOWJIIS.

e VYuyeOHble MIaHBl OOpa30BaTEIbHONW MPOTrPaMMBl BBICIIETO OOpa30BaHHUs  CHELHAIBLHOCTH
23.05.01 — «Ha3zemHbIe TPAaHCIIOPTHO — TEXHOJOTHUYECKUE CPEICTBA» (CHenuanu3anus — «ABTO-
MOOMJIM M TPAKTOPBI»), MOATOTOBKM CHEIMAIMCTOB [0 OYHOW M 3a04yHOU (opme o0ydeHus,
on1o0penHsbIl YuensiM coBetoM YIJITY (mpotokon Ne6 ot 20.06.2019) u yTBepkaAeHHBIN PEKTO-
pom YIJITY (20.06.2019).

OO6yuenue mo obpazoBatenbHOM nporpamme 23.05.01 — «HazemHBbIE TPaHCTIOPTHO — TEXHOJIOTHYECKHE
cpencTBay (crenuanu3anus — «ABTOMOOUIN U TPAKTOPBI») OCYIIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. Hepeqenb NJIAHHPYEMBIX Pe3yJabTaTOB oﬁyqemm o AMCHUIIJIMHE, COOTHCCCHHBIX
C INIAHUPYEMBIMHU pPE3yJbTaTaMHU 0CBOCHUSA 06pa3OBaTeJ1bHOﬁ MporpaMmal

[InanupyeMbIMu pe3ynbTaTaMu OOy4YEHHS 10 TUCIUIUIMHE SIBJISIFOTCS 3HAHUS, YMEHUS, BIaJCHUS
W/WIN OTIBIT JESATETbHOCTH, XapaKTepU3YIOIIUe 3Tanbl/ypoBHU (POPMUPOBAHHS KOMIIETEHLIMH 1 obecre-
YHMBAIOIIUE TOCTH)KEHHUE IJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MIPOrPaMMBI B IIEJIOM.

Leab ocBOeHUSI IMCHUIJIMHBI TTOJy4YeHHE 0a30BbIX 3HAHUHN MO OOIIMM 3aKOHAM XMMHHU, 3aKOHO-
MEPHOCTSIM MPOTEKAHUsI XUMUYECKUX MPOIIECCOB, CTPOEHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKHX BEIIECTB U X BO3MOKHOTO aHAJIM3a U MCIIOJIb30BaHMsI IPU PEIICHUH 3a]1a4 MPOopeCcCHOHANIbHOMI Jie-
ATEIBHOCTH.

3agaum IMCHUILIMHBI:

— J1aTh IPEJCTABIEHNE O CTPOEHUH BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aUMOACHCTBUAX, KaK
MeX/1y COOOM, TaK ¥ C BHOBb 00pa3yeMbIMU BEIECTBAMU;

— 3aJI0KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMMH, UX IPOSBIEHUS B IPUPOAE C TOUKU
3pEHMsI BAKHOCTH OLICHKH JIECHBIX PECYPCOB (IIPUPOCT U MOTEPsi OMOMACCHI, COMTYTCTBYIOIUX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH KOJOTMUECKOE PABHOBECHE;

— I0Ka3aTh BO3MOXHOCTb IIPOTHO3UPOBAHMS U YIPABICHUS IPOTEKAaHUEM XUMHUUECKUX PEAKIIMMI;

— YIIeNUTh BHUMaHHE PEIICHUIO TUIIOBBIX 3a/1a4, IPUMEHUMBIX K MPO(HEeCCHOHAILHON NI TeNbHO-
CTH;



— pa3BHUTh HABBIKK PabOTHl ¢ XUMUYECKUMHU BEIECTBAMH, XHMHUYECKON MOCYAOH, MPUOOpaMu 1
o0opyI0BaHUEM;

— CO3/aTh HAYYHO-TIPAKTHYECKYI0 OCHOBY JUIS HW3YYCHUS JUCIHHILIAH MPOQPEeCcCHOHATBHON
HaIpPaBJIEHHOCTH

IIpouecc u3yyeHuss TUCHUILUIMHBI HATIPaBJieH Ha (pOopMHUPOBaHUe cieaywHMX obmenpodec-
CHOHAJIbHBIX KOMIIETEeHLMIi:
OIIK-4- cnocoOHOCTh K caMO0Opa30BaHUIO U HMCIIONH30BAHHUIO B MPAKTUYECKOW ACSITETLHOCTH HOBBIX
3HAaHUW W YMEHHWIA, B TOM 4HKCJe B 00JACTAX 3HAHUH, HEMOCPEICTBEHHO HE CBSI3aHHBIX cO cepoil mpo-
(heccuoHaTbHOM NeSTEIIbHOCTH

B pe3yabTare u3y4yeHusi AMCUUNJIMHBI 00YYAKO LM CS T0JI5KEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOP YCIOBUN M BO3MOXKHOCTH YIPABJICHHs HAIPABICHUEM MPOTe-
KaHHUS XUMUYECKUX PEAKIIM, XUMHIO OCHOBHBIX JICMEHTOB U KJIACCOB HEOPTaHMYECKHUX BEIIECTB, METO-
Ibl UX TOJydeHUs, (pu3nveckre M XMMHUYECKHE CBONCTBA MPOCTBIX W CIOKHBIX HEOPraHMYECKHX Be-
IIECTB, & TAK)KE METOJIbI aHATTN3a U KOHTPOJIS.

yMeThb:

— MPUMCHSTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH MPOTCKAHUS XHUMHUYECKUX IPOIECCOB IS
TUTAHUPOBAHUS U MPOBEACHUS TEOPETUUECKOTO M MPAKTUUYECKOTO UCCIIeIOBaHUs, a TaKkxke 00pabaThIBaTh
MOJIYYCHHBIC PE3YJIbTATHI.

BJIa/1eTh:

— HaBBIKAMU TIPOBECHHS XUMUYECKOTO SKCTICPUMEHTA, B3BEITUBAHUS, IPUTOTOBJICHHS PACTBOPOB
U3 BEIIECTB Pa3IMYHOIO arperaTHOro COCTOSIHUS, aHallM3a MOJIyYeHHBIX BEIIECTB U PACTBOPOB, OINpeje-
JICHUS U U3MEPEHUsS Pa3INYHbIX (PU3NKO-XHUMUYCCKUX CBOWMCTB BEIECTB IMPH PEIICHUU THUIIOBBIX 33]a4
npodeccunoHaNbHOM e TENbHOCTH.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jannast yyeOHasi JUCIHMIUIMHA OTHOCUTCS K 0Os3aTe€IbHBIM TUCIUIUIMHAM 0a30BOW YacTH, YTO
o3HayaeT (GOpMHUPOBAHME B Tpoliecce o0yueHus y OakaliaBpa OCHOBHBIX OO0IIenpodeccuoHaIbHbIX 3HA-

HUI 1 KOMIIETEHIIUH B paMKax BBIOPAHHOTO MpoduIs.

OcBoeHMe JaHHOW JAUCHUIUIUHBI SABISETCS HEOOXOIUMON OCHOBOM JJIS MOCIEYIOIIEr0 3YUYeHUs
muctumiuH OITOIT u HanucaHus BBITYCKHOM KBaIM(HUKAIIMOHHON paObOTHI.

HepeueHb 0680716141/{60}01141/0(?, conymcemeyruux u obecneyusaemvix OMCI/;LH’UZMH

Ob6ecnieunBaronye ConyrcTByroniue ObecnieunBaeMbIe
1 - Maremartrka Teoprst MEXaHU3MOB U MaIIVH
2 - HaueprarenbHas reomer- CormnpoTHBieHNE MaTEPHUATIOB
pHs M MH)KEHEPHas Ipa-
(buka
3 - Teopernueckas MexaHHKa
4 - Maremartnka
5 - duznka
6 MartepuanoBenenue. TeXHOIOTHS
i KOHCTPYKIIMOHHBIX MaT€pHaJIOB
7 Jleranu mMaimivH ¥ OCHOBBI KOH-
) CTPYUpPOBaHUs
8 ['unpaBnuka u THIPO-
) MTHEBMOIIPUBOJ]
9 - TepMonnHaMuKa U Temonepegaya
10 - dusnka
11 - DNEKTPOTEXHUKA U AIEKTPOHUKA




12 MeTtposorusi, CTaHIapTU3AIIHS,

cepruduKanms

13 VYyeOHas mpaKTUKa 110 TOJYICHHIO
MEPBUYHBIX TPO(HECCHOHATBHBIX
YMEHUH 1 HAaBBIKOB B TOM YHUCIIE
MIEPBUYHBIX YMEHUN U HABBIKOB

HAYYHO-HCCIICJIOBATEIILCKOM Jesi-

TEJTHbHOCTH

14 [Tpon3BoaCTBEHHAS MMPAKTHKA

i (TeXHOJIOrMYeCcKast MPaKTUKA)
15 [Tpon3BoaCTBEHHAS MMPAKTHKA

) (KOHCTpPYKTOpPCKas)
16 [Tpon3BoACTBEHHAS MMPAKTHKA

- (Hay4HO-MCClIeJ0BaTEIbCKas pa-

oora)

17 [IponsBoACTBEHHAs MMPAaKTUKa

i (mpenuIIoMHas IPAKTUKA)
18 [ToaroroBka K ciade ¥ caada roc-

) yJIapCTBEHHOT'O HK3aMEHa
19 3amuTa BBITYCKHOM KBanupuka-

IIMOHHOM pabOoThI, BKJIFOYAs IO~
TOTOBKY K MPOIEYPE 3aAITUTHI U
MPOLEAYPY 3AIMTHI

Vka3zaHHbIE CBSI3U AMCLUIUIMHBI JAIOT OOY4YarOLIEMYCsl CUCTEMHOE IPEACTaBICHHE O KOMILIEKCE
u3ydaeMbIX AUcUUIUIH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblii TEOPETHUECKHI
YPOBEHb U MPAKTUYECKYIO HApPaBJIEHHOCTh B CUCTEME 00yUYeHMsI U Oyyliel AesITeTbHOCTH BbITYCKHUKA.

4. O0beM ITMCHUIIMHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJINYecTBAa aKaJeMUYeCKNX 4acoB,
BBIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcs ¢ npenofasareyiemM

(mo BuAaM yueOHBIX 3aHATHII) U HA CAMOCTOATEILHYIO PA00TYy 00y4aroIMXCH

O061mast TpyI0eMKOCTh JTUCIUTIIMHBI

Bcero akajieMiuueckux 4acoB
ouHas popMa | 3aouyHas popma

Bun yuebnoi paboTbl

KonTakTHas padora c npenoaaBarejgemM™: 34 6
nexryu (J1) 10 2
npaktuaeckue 3ansatus (I13) 24 4

nabopatopuble pabotsl (JIP) - -

MHBIE BUJIbI KOHTAKTHOM paboThI - -

CamocrosiTesibHas padoTa 00y4alOIIMXCH: 74 98

M3yYeHHE TEOPETUIECKOTO Kypca 60 80

IOATOTOBKA K TCKYIICMY KOHTPOJIIO - -

MIOJITOTOBKA KOHTPOJIBHON pabOThI - -

MOJITOTOBKA K MPOMEKYTOYHOMN aTTecTalluu 10 18
Bua npoMeKyTo4HOM aTTecTAalMM: 3a4eT 4 4
O01ast TPY/10€MKOCTh 3/108 3/108

*KoHTakTHasi paboTa 0OydarolKxcs C MperojaBareieM, B TOM YHCIe ¢ NPUMEHEHHEM JUCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH, BKIIFOYAET 3aHATHS JICKIIMOHHOTO THIA, U (WIW) 3aHATHS CEMHHAPCKOTO THIIA, JJAOOpATOPHBIC 3aHATHA, U (WITN)
IPYIIOBbIE KOHCYIbTALMH, U (MJIN) HHIMBHIYAIbHYIO paboTy 00y4arolerocs ¢ mpenojaBarelieM, a TaKKe aTTeCTallHOHHbIC
HCIIBITAaHKS TPOMEKYTOUHOH aTrectanuu. KoHTakTHas paboTa MOXET BKIIIOYATh UHBIC BHIBI yUEOHOI AEATEIbHOCTH, PEy-
CMaTPUBAOIIKE TPYIIOBYIO U WHAWBHIYAIBHYIO padOTy 00ydYaronumxcs ¢ npenojaBareneM. Yackl KOHTAKTHON pabOTHI OTpe-



nensirorest [lomoxeHneM 00 opraHM3aly ¥ MPOBEICHUHN KOHTAaKTHOW pabOThI P peann3aluu 00pa3oBaTebHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 rona.

5. Copaep:kaHue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jiejiaM) ¢ yKa3aHHueM OTBe-
JAE€HHOT0 HA HUX KOJINYeCTBA aKaJleMUYeCKUX YaCOB

5.1. TpynoeMKocTh pa3iesioB JUCHHUIINHBI

o4yHas popma o0OyueHust

Bcero
Ne . | CamocTogrenrHas
HaumenoBanue pasnena quCHUILIMHBI JI | TI3 | JIP | koHTaKTHOU
/11 paborta
paboThI

1 | BBeaenue B Kypc
11 BBeneHue u OCHOBHBIC TIOHATHUS U OTpeie- 1 i ) 5

' JICHUA
1.2 | dynnameHTanbHBIC 3aKOHBI XUMHU 1 3 - 4 6

OCHOBHBIE KJIaCCHI HEOPTaHUICCKUX COCIH-

1.3 | Hennii. Xumus 3nemeHToB. CBONMCTBA BaXK- 1 3 - 4 7

HEUIINX COeOUHEHUH.

2 | CtpoeHue BelecTBa

CtpoeHne aToMa U TIEPUOIMYECKast CUCTEMA
XUMHYEeCKHX daeMeHTOoB JI.11.Menneneena. 1 3 - 4 7
[ToHsATHE O XUMUYECKOU CBSI3H.

=

3 | BBeneHue B TeOpHIO XUMHYECKHX MPOIECCO

3.1 | DHepreTuka XMMHYECKHUX MPOIIECCOB 1 3 - 4 7

CKOpOCTI) XUMHNYECKUX peaKIII/II\/'I n XUuMH4e-

3.2 1 3 - 4 7
CKO€ PaBHOBECHE
3.3 | PactBopHI 1 3 - 4 7
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHBIE PEAK-
4.1 p 1|3 | - 4 7
1885051
["anibBaHUYECKHE AIIEMEHTHI. DIIEKTPOIU3
4.2 | pactBOpoB 1 pacmiaBoB. Kopposus meran- 2 3 - 5 7
J0B. Borpock! skonorum.
HToro no pasgenam: 10 | 24 - 34 60
IToaroroBka K IpOMEKYTOYHOM aTTECTALIMU - 10
ITpomexyTouHas aTTecTanus X X X X 4
Bceero 108
3ao0uHasi gopma o0y4eHus1
Bcero
Ne . | CamocTosiTeENbHAS
HaunmenoBanue pasnena quCUUILIMHBI JI | II3 | JIP | xoHTaKTHOMH
n/n pabota
paboThI
1 | BBeneHmue B Kypc
BBenenune 1 OCHOBHBIE OHITHS U OIIPEIE-
1.1 A pea 05| - | - 05 5
JIEHUS
1.2 | dynnamMeHTaNbHbBIC 3aKOHBI XUMUN - - - - 5
OcCHOBHBIE KJIaCChl HEOPTAHUUYECKHUX COETH-
1.3 | menuii. Xumus simemeHToB. CBOMCTBA BaXK- 1 - 1 10
HEUIINX COSTUHEHUH.
2 | CTpoenue BeniecTBa
CrtpoeHue aToMa U IepUOIUYECKasi CUCTEMA
05 1 - 15 10
XxuMHudeckux aneMeHToB J.M.MeHaeneena.




Bcero

No . | CamocrosaTenpHad
HaumenoBanue pasnena quCHUILIMHBL JI | II3 | JIP | KOHTaKTHOH

/11 pabora

paboThI

TlonaTne 0 XUMHUYECKOU CBA3H.
3 BBejeHue B TEOpPHI0 XUMHYECKHX IIPOIECCOB

3.1 | DHepreTuka XUMHYECKUX MPOIECCOB 05| - - 0,5 10
39 CKOpOCTh XUMHYECKHX PEAKLUI U XUMHYE- | 1 i 1 10
CKOE PaBHOBECHE
3.3 | PacTBOphI - - - - 10
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC PEaK- 05|05 - 1 10
1UU
["anpBaHMYECKHE AIEMEHTBI. DIECKTPOJIN3
4.2 | pacTBopoB u paciuiaBoB. Kopposus merai- 05| - 0,5 10
70B. Borpockr akosorum.
HToro no pasnenam: 2 | 4 - 6 80
[ToaroToBka K MpOMEKYTOYHOM aTTECTAIH - - - - 18
[TpomexyTouHas arTecTaius X | X X X 4
Bcero 108

5.2. Conep:xanue 3aHATHI JIEKIHOHHOTO THIIA

Pa3nen 1. BBenenue B Kypc

1.1 Bseoenue u ocHogHble noOHAMUSA U ONpedeneHUs

[TpenMer u 3aaun XUMUH, €€ MPAaKTUYECKOE 3HaUeHHEe. XUMUs U MPOOJIEeMbl COBPEMEHHOM HAyKU
u obmecrtBa. Ponmp XuUMHMHM B pPa3BUTUM JIECOXMMHYECKOro Komruiekca Poccuiickoit denepanmu.
Opranu3zanys caMoCTOSTENbHOM paboThI 110 KypCy 001Iei XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Macchl M SHepruu. lleproanyHocts. 3akoH coxpaHeHus 3apsina. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 Ocnosnuvie knaccwl Heopeanuueckux coeOuHeHull

Oxcupl, THAPOKCUABI (KHUCIOTHI U OCHOBaHMsA), conu. KommuekcHble coeaunenus. OnpenencHue,
HOMEHKJIaTypa.

CpolicTBa BaKHEHIIMX COeIUHEHMH »neMeHToB. HaxoxneHue snemeHTOB B mpupone. CriocoObl
nonryyeHust. CBOMCTBA M MPUMEHEHHE.

Pa3pnen 2. Ctpoenue Bemecrsa

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

OcHoBHblE MOHATHSA O cTpoeHHH aroMa. [loHsTue o kBaHTax. OCHOBHBIE TOJIOKEHMS KBAaHTOBOM
MEXaHUKHU. ODJEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lOpsAmOK 3aroJHEHUs! AJIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMMEHbILIEH dHEpruM, npaBuiao XyHnaa, npuHiun [aymu, npasuno Kieukosckoro,
3aKOH 2JIEKTPOHHOM cUMMeTpHH, 3akoH Mozmu. [IpaBuia nocTpoeHus YeTHBIX U HEYETHBIX Ps/I0B OOJIBIINX
MEpPUOOB. S-, P-, d- u f-amemenTsI. [lepronuueckiie CBOWCTBA XMMHUUYECKHIX JIEMEHTOB: SHEPrHsl HOHU3ALIUH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTh, aTOMHBIE M HIOHHBIE Pa/INyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuueckas c63b U CMpoeHue npocmulx MOJEKY

XuMuyeckasi CBsi3b: BUIBI, METO/bI onucaHus. OCHOBHBIE XapaKTEPUCTUKU XMUMUYECKON CBSA3M:
JUIMHA, HaIllpaBJIEHHOCTb, NPOYHOCTh. KoBaneHTHas cBA3b. MeTO/ BaJEHTHBIX CBSA3EH: HACHIIAEMOCTh U
HaIpPaBJIEHHOCTb CBS3H, KPaTHOCTh CBSI3U, MoysgpuzyemMocTh. ['ubpuauzanus. MoHHas CBsI3b: 3HEprus
MOHHOM CBSI3M, IMOJIApU3aLMsl MOHOB, IOJSPHOCTh M NOJAPU3YEMOCTb CBsi3U. (CTpoeHHE BELIECTB B
KOHJICHCHPOBAaHHOM COCTOSIHUH.

Pa3nes 3. BBenenne B TeOpHI0O XUMHYECKHX MIPOLECCOB

3.1 DHepeemuka XuMuueckux npoyeccos

Buytpenssst sHeprust ¥ SHTaNIbIUA. TersoBble 3¢ (eKThl pa3IuyHbIX MporeccoB. 3akoH ['ecca u
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CIIeZICTBUS U3 Hero BhITekarone. CtannaptHas Temiora oopasoBanus. [lonsartue 06 suTponuu. M3mene-
HUE SHTPOIIUY B pazIMuHbIX mpoueccax. [lonstue 06 sHeprun ['nb6ca u e€ n3MeHeHUH Kak Mepbl peak-
[IUOHHOW CIIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyull U XuMuieckoe pagHosecue

CKOpPOCTh peakIi B TOMOTEHHBIX U T€TEPOreHHBIX cucTeMax. DakTopsl, BIUAIONINE Ha CKOPOCTh
peakuuu. [Tonarue o6 akTuBMpoBaHHOM KoMmiulekce. HeoOpaTtuMmele n oOpaTtuMmsele mpouecchl. XuMuye-
ckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-Ilatense.

3.3 Pacmeopui

OOmme mnonsATHsS O pactBopax. Jlpyrue nucnepcuble cucteMbl. OcOOEHHOCTH BOJABI Kak
pactBoputenss. OOpa3oBaHue pacTBopoB. PacTBopumocTh BemecTB. TepMOXMMHUYECKHE MPOLECCH IPU
pactBopeHun. CriocoOb!I BRIPaKEHUSI KOHIIEHTPAIIH.

Paz6aBiieHHBIE PAacTBOPBI HEANEKTpoUTOB. MneanbHble pacTBOpbl. KosmmraruBHble CBONCTBa
pactBopoB: 3aKonbl ['enpu Payis, Bant-I'odda.

CBoiicTBa BOAHBIX PacTBOPOB 3JEKTPoauTOB. MloHHOE npou3BeneHue Bojabl. BogopoaHslil moka-
3arenb pH. CuiibHBIC M cita0ble AIeKTPOIUTHl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH pazdaiie-
Hus OctBanbaa. oHHbIe peakuuu.

VYcnoBus cmemenust pasHoBecus. IlpowsBenenue pactBopumoctd. KonmdecTBeHHOE omnmmcaHue
paBHOBECHI B pacTBOpax 3JIEKTPONUTOB. [IpuMeHeHHe 3akoHa AEHCTBYIOLUIMX MAacC K 3JIEKTPOJUTAM.
I'maponus coneii. CTeneHb U KOHCTaHTa ruApou3a. Jlucconmanus KOMIUIEKCHBIX COSIMHECHUH.

Knaccudukanus n xapakTepucTKa XMMUYECKHX U (PU3MKO-XMMUYECKUX METO/0B aHaIn3a. AHa-
JUTHYECKHE PEAKIIUU HAa UOHBI.

Pa3nes 4. DinekTpoxuMHYecKHe Mpouecchl

4.1 OxkucrumenbHO-60CCMAHOBUMENbHBLE NPOUECCHL

Baxwuelime BOCCTAHOBUTENIM U OKUCIUTENNW. METOABI COCTABICHUSI YPABHEHUM OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX peaklnil. BiusHue cpeapl Ha XapakTep NIpOTEKaHUs peaKkuil.

OKBHUBAJICHT OKHCJIUTEIIS u BOCCTAHOBHUTEJIA. Knaccudukanus OKHCJIUTEJIFHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU.

[anbBaHWUYECKUN DJIEMEHT. OJIEKTPOJHbIE TMOTeHIMaIbl. OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIC
noTeHnuansl. HarpasieHne npoTeKaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Onexmponuz

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporiecc. KaTomHubie 1 aHOHBIE TIPOIIECCHI.
3aKOHBI 3JIEKTPOIN3a. DJIEKTPOJINU3 C PACTBOPUMBIMU M HEPACTBOPUMBIMU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BHJIBI KOPPO3UH. DIEKTPOXUMHUECKasi KOPPO3usl. 3alliuTa METAUIOB OT Koppo3uu. Bo-
MPOCHI PKOJIOTHUH.

5.3. Tembl 1 popMBbI 3aHATHIE CEMHUHAPCKOT0 THIIA

Y4eOHbIM MJIaHOM IO TUCHUIUIMHE TPEyCMOTPEHbI IPAKTUYECKUE 3aHATUS

HaumenoBanwue pasena ®opma npoBeeHuss | L PYAOEMKOCTb, Hac
JTUCITUTLIAHBI (MOTYJIS) 3aHSTUL OYHOE | 3a09HOE

Paznen 1. BBeaenue B kypc «OO0111as u Heopranu-
1 | ugeckas xumus» (tema 1.1.-1.2. @yHnaMmeHTanbHble | MpakTH4ecKast paboTa 3 -
MIOHSTHSI U 3aKOHBI XUMUH. 3aKOH 3KBHUBAJIECHTOB.)

Pazgen 1. BBenenue B kype «O01m1as 1 HeOpraHu-
yeckas xuMus» (tema: 1.3. OCHOBHBIE KJIacChl He-

2 . mpakThyeckas padbora 3 1
OpPraHMYECKUX COSAMHEHUNH. XUMUS JIEMEHTOB.
CBoiicTBa BYKHEHIIIUX COCTUHCHMIA.)
Pazgen 2. CtpoeHue BemecTa

3 A p Hl mpakThyeckas pabora 3 1

(trema: 2.1. CtpoeHHe aTOMa M NEpUOJUYECKasl CH-

9



HaunmenoBanue pasnena

dopma TpoBEACHUS

TpynoéMKocTh, yac

Ne
JUCUUTITAHBI (MOTYJIs1) 3aHSTUS OYHOC | 3a04HOC
cremMa xumuueckux snemeHToB JI.M.Menpeneena.
tema: 2.2. [ToHATHE 0 XMMHYECKOU CBSI3H.)
Pazgen 3. Beegenue B T€OpHIO XMMHUYECKUX IPO-
1[ECCOB
4 | (rema: 3.1. DHepreTuka XMMHYECKUX IPOIECCOB. | MpaKTHUYeCKas paboTa 3 -
Tema: 3.2. CKOpOCTh XMMHUYECKUX PEaKIUl U XH-
MUYeCcKoe paBHOBecHe. Kartanutnueckue peakiium. )
Paznen 3. BBeneHune B TEOpUIO XMMHUYECKUX IMPO-
1L[ECCOB
5 | (tema: 3.3. PactBopsl. [IpuroToBiieHre pacTBOPOB | MpakTHYeCKas padboTa 3 1
3aJJaHHOW KOHIICHTPAIIMHM U3 BEIIECTB Pa3IUIHOTO
arperaTHoro COCTOSIHHMSL. )
Paznen 3. BBeneHnue B T€OpUI0O XMMHUYECKUX IPO-
€CCOB
6 | npakTHyeckas pabora 3 -
(trema: 3.3. PactBopbl. CuiibHBIE U Cla0ble 3JIEK-
tponuthl. MoHHbIe paBHOBeCHs. ['uaponus.)
Paznen 3. BBeneHnue B TeOpuI0 XMMHUYECKUX IPO-
1L[ECCOB
7 | (rema: 3.3. PactBophl. PacTBOpuMOCTh Majopac- | mpakTudeckas pabora - -
TBOpUMBIX BemecTB. Onpenenenne pH ocaxnenus
THJIPOKCHUJIOB.)
Pazgen 4. DnexkTpoXxuMHUYeCKHe MPOLECCHI
8 | (tema: 4.1. OKHCITUTEIIEHO-BOCCTAHOBUTEIHLHBIC pakTHUIeckas padbora 3 0,5
peaKITni. )
Paznen 4. DnexTpoXxuMHYECKHE IPOLECCHI
(tema: 4.2. TanpbBaHUYECKHE FIEMEHTBI. DIIEKTPO-
9 npakTHyeckas padora 3 0,5
JIU3 pacTBOPOB M paciuiaBoB. Kopposust meTayos.
Bompocsl 3kosiorun.)
Hroro: 24 4
5.4letanu3anus caMoCTOSITeIbLHOH padoThl
HanmenoBanue paszzaena . TpynoemMkocTs, gac
Ne pasi Bun camocTrosiTensHOM paboThI Pya 2
JTUCIUTUTAHBI (MOJTYIIS) OouHas | 3aoyHas
Pasnen 1. Benenue B kypc «O061mas u [ToaroroBka k onpocy
1 | HeopranmvecKas Xumus» (rema 1.1.-1.2. | mo Teme NpakTHUECKOW PabOTHI 5 5
dyHIaMEHTATBHBIC TTOHITHS W 3aKOHBI 1 3alIUTe OTYETHBIX MaTepHua-
XUMHUU. 3aKOH SKBUBAJICHTOB. ) JIOB.
Pasnen 1. Benenue B kypc «O061mas u
A P [ToaroroBka k onpocy
Heopranuueckas xumus» (tema: 1.3. Oc- .
M0 TeMe MPAKTHUECKON paboThI
2 | HOBHBIE KJIACCHI HEOPTAHWYECKHUX COE/IH- N 6 5
. o 1 3alIUTe OTYETHBIX MaTepHua-
HeHuil. Xumus snemMeHToB. CBoMCTBa 0B
BaXHEHIIIMX COCTUHCHMIA. ) '
Pazgen 2. Ctpoenue BemiecTBa
[ToaroroBka k onpocy
(tema: 2.1. CtpoeHre aToMa U TEPUOIH- N
10 TeMe MPAKTUUECKON paboThI
3 | dueckasd cucTEMa XHMHUYECKUX DIIEMEHTOB 7 3ALIHTE OTYETHEIX MATepHa 7 10
J.1.MenneneeBa. tema: 2.2. Ilonstue o [10B p
XUMUYECKOM CBS3H.) )
4 Pazgen 3. BBenenue B teoputo xumuue- | [lonroroska k ompocy 7 10

CKHX IIPOLCCCOB

10 TEME MPAKTUIECKON PadOTHI
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HanmeHnoBanue pasnena . TpynoemMkocTh, yac
Ne pasi Bun camocTosiTensHOM paboThI Pya 2
JTUCHUTITUHBI (MOYJIs1) ouHas 3a04HAas
(Tema: 3.1. DHepreTuka XUMHUYECKUX MPO- | U 3aIIUTE OTYETHBIX MaTepHa-
reccoB. Tema: 3.2. CKOpOoCTh XUMHUUYECKHX | JIOB.
peakuuii u1 XxuMuueckoe paBHoBecue. Ka-
TAIUTUYECKUE PEAKIIIH. )
Paznen 3. BBeaeHue B TEOpHUIO XUMUYE-
CKHX IPOIIECCOB [ToaroroBka k onpocy
5 (tema: 3.3. PactBopml. IlpuroroBieHue | mo TeMe MpakTUYECKONW paboThI 7 10
pacTBOPOB 3aJaHHOW KOHUEHTPALMM W3 | U 3allUTE OTYETHBIX MaTepUa-
BELIECTB PA3JIMYHOIO arperarHoro CocTo- | JIOB.
STHUSL.)
Paznen 3. BBeaeHue B TEOpHUIO XUMUYE-
[ToaroroBka k onpocy
CKHX TIporieccon 10 TeMe MPAKTHYECKON pabOTHI
6 | (tema: 3.3. PactBopbl. CuibHbIC U crabbie paKt p 7 10
U 3alIUTe OTUYETHBIX MaTepua-
aneKTpoauThl. MlonHble paBHOBecus. ['na- 11OB
poJn3.) )
Paznen 3. BBenenue B Teopuro XUMHYeE-
[ToaroroBka k onpocy
CKHUX MPOIIECCOB .
0 TeMe MPAKTUYECKOI pabOThI
7 | (trema: 3.3. PactBopbl. PactBOopuMOCTH N 7 10
U 3aIUTE OTUYETHBIX MaTepUa-
MajopacTBOPUMBIX BemiecTB. Ormnpenene- .
Hue pH ocaxxneHus ruipoOKCHIOB. ) )
[ToaroroBka k onpocy
Paznen 4. DneKTpoXUMHUYECKUE TPOIECCHI 0 TeMe IDAKTHIeCKol DAGOTEL
8 | (tema: 4.1. OKHCITUTEIIBHO- pait p 7 10
Y 3aIUTE OTUYETHBIX MaTepUa-
BOCCTaHOBHTEIIbHBIC PEAKIINH.) 0B
Paznen 4. DnexTpoXxuMHYECKHE IPOLECCHI
[ToxroroBka k onpocy
(tema: 4.2. T'anmbBaHUYECKUE DIIEMEHTHI. .
10 TEME MPAKTUYECKON PadOThI
9 | DyekTposn3 pacCTBOPOB U PACILIABOB. N 7 10
Y 3aIUTE OTUYETHBIX MaTepUa-
Koppo3sus meramios. Bonpocs 3ko10- 10B
THH.) )
[ToaroroBka K IPOMEXKYTOUHOW aTTECTA-
11 A p Y 10 18
117051
IIpomexxyTounas arrecranus 4 -
Hroro: 74 98
6. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs] M0 AUCIUIIINHE
OcHOBHasi M IONOJIHUTE/ILHAS JIUTEPATypa
Ne Ton
ABTOp, HAUMEHOBAaHHE IIpumeuanue
n/n W3TaHNS
OcHoBHasi yueOHas1 auTepaTypa
1 | AxwmeroB, H. C. O0mas u HeopraHuveckas XUMHS : y4eOHUK st
By30B / H. C. AxmetoB. — 12-e u3z., crep. — Cankr-IletepOypr : [TonmHOTEKCTOBBIN
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : 0021 | AOCTYM MpH BXO-
SJICKTPOHHBIN // JlaHb : AJIEKTPOHHO-OMOIMOTEYHAs] CHUCTeMa. — Jie TI0 JIOTUHY U
URL: https://e.lanbook.com/book/153910 naposo*
Pexxum goctymna: st aBTOpU3. MOJIb30BATEIICH.
2 | Mudraxora, H.III. O0mas u HeopraHuveckass XuMusi: yaeOHOe T10- [ToTHOTEKCTOBBIM
cobue / H.III. Mudraxosa, T.IL. IlerpoBa; nmox pen. A.M. Ky3nemo- o017 | AOCTYM MpH BXO-
Ba; MuHucTepcTBO 0Opa3oBanus U Hayku Poccun, Kazanckuii Haru- JIe TI0 JIOTUHY U
OHAJIbHBIA MCCJIENOBATEIbCKUNA TEXHOJOTMYECKUN YHUBEPCUTET. — naporo ™
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https://e.lanbook.com/book/153910

Kazanp: KHUTY, 2017. — 408 c.: Tabx1., cxem., ui. — Pexxum mocty-
na: o MOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubGmuorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 31EeKTPOHHBIH.

[TaBnoB, H.H. Obmast u Heopranuyeckas xumus: yueOHuk / H.H.
[TaBnoB. — 3-¢ u3n., ucnp., nomn. — Cankr-IlerepOypr: Jlans, 2011. —
496 c. — ISBN 978-5-8114-1196-2. — Tekct: 31MeKTpOHHBIN // Diek-
TpOHHO-OMOMMoTeyHass cucremMa «Jlamb»: [caiit]. — URL:
https://e.lanbook.com/book/4034 Pexum poctyma: s aBTOPHS3.
10JI30BAaTENECH.

2011

ITonHOTEKCTOBBIM
JOCTYII TIPU BXO-
JIe TI0 JIOTUHY U
napoJro*

OOmias ¥ HeoOpraHuyeckas XuMusi. DJIEMEHTbl TEOPUH, CIPABOYHBIE
JIaHHbBIC, 33JIaHUS JJII CaMOCTOsATeIIbHOM padoThl [Tekcr] : yueb. mo-
cobue ais CTyaeHTOB By30B JecoTexH. npoduis / b. 1. Cepena [u
ap.] ; mox pen.: b. I1. Cepensl, JI. C. Monounukosa ; Ypaiu. roc. je-
COTEXH. YH-T. - 2-¢ u3J., nepepad. u jgon. - ExkarepunOypr : YIJITY,
2012. - 406 c. : un. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoJiIHNTeIbHAS YUeOHas JUTEpaTypa

Amnaphes, A.J1. O6mas u Heopranuueckasi XuMusi: yuebHoe nocoodue
/ A.W. Anapues, JI.B. llleBaunbina; MuHHCTEPCTBO 00pa30BaHUs H
Hayku Poccuiickoit @enepanuu, HoBocubupckuii rocynapcTBeHHbIN
TexHuueckuid ynusepcurer. — HoBocubupck: HI'TY, 2015. — Y. 2.
Xumus 3nemMeHToB. — 90 c.: Tabu. — Pexum gocTtymna: o noanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=438292

bubnuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37€KTPOHHBIH.

2015

ITonHOTEKCTOBBIM
JOCTYT IIPU BXO-
Jie TI0 JIOTUHY U
naporo*

KimokBuna, E. FO. OcHOBBI 00mIel W HEOPraHUYECKON XUMHUU :
yuebHoe mocobue / E. 10. Kmtoksuna, C. I'. be3psaun. — 2-e uzg.
— Open0Oypr : Openbyprckuit AV, 2011. — 508 ¢. — ISBN 978-
5-88838-697-2. — TekcT : »1ekTpoHHBIN // JlaHb : SJEKTPOHHO-
OubMoTeYHast cCUCTEMA. — URL:
https://e.lanbook.com/book/134502

Pexxum jocTyma: s aBTOpU3. MOJIb30BaTEICH.

2011

ITomHOTEKCTOBBIHM
JOCTYT IIPU BXO-
JIe TI0 JIOTUHY U
napoJso™*

Vraii, S.A. Obmas u HeopraHu4eckass XUMHUS : YYeOHUK Ui CTY-
neHToB By30B / f. A. Vraii. - U3n. 4-e, crep. - Mocksa : Bricmas
mikona, 2004. - 527 c. : un. - bubmuorp.: c. 519. - Ilpeam. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumust [TekcT] : yaeOHUK IS CTYZAEHTOB BY-
30B, OOYYAOMIMXCS IO TEXH. HAIPABJICHUSAM U crieruaibHoCcTsM / H.
B. KopoBun. - U3xa. 6-e, ucnp. - Mocksa : Beiciias mkoina, 2005. -
557 c. : mi. - bubmworp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJL. O6mas xumus [Tekct] : yueOHUK i1 6akanaaBpoB :
yae0. mocoOue Il CTYJICHTOB HEXHUM. CIelHalibHOCTEH By30B / H.
JI. Tnunka ; mox pexn.: B. A. TlonkoBa, A. B. babkoga. - 18-¢ u3n.,
nepepad. u gomn. - Mocksa : Opaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. ykas.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'munka, H.JI. 3agaun u ynpakHeHUs 1Mo o0meld XuMuu : y4eb. 1mo-
cobue uis CTYACHTOB HEXHM. crenuanbHocTeii By3oB / H.
JI. T'nunka ; mox pen. B. A. PabunoBuya, X. M. PyOunoii. - u3m.
crep. - MockBa : UHTET'PAJI-ITIPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yue6Hoe mocodue : B 3 kHurax / B.
B. Bombxun. — Ilepmsp : [THUITY, [6. r.]. — Kawura 1 : OcHoBHO#

2006

TToMHOTEKCTOBBIN
JOCTYT MPU BXOJE
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http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502

kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: amek-
TpoHHBIN // JIaHb : 3JEKTPOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/160944

Pexxum mocTyna: s aBTOpu3. MOJIb30BaTEICH.

10 JIOTHHY U
aporo™

12

Boabsxun, B. B. O6mas xumus : yaedHoe nmocodbue : B 3 kHurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Crnenuanib-
Hblil kypc — 2006. — 440 ¢. — ISBN 5-88151-521-8. — Tekcr:
ANIEKTPOHHBIN// JlaHb : AIEKTPOHHO-OMOMMOTEYHAs] cHcTeMa. —
URL: https://e.lanbook.com/book/160945

Pexxum mocTyna: s aBTOpu3. MOJIb30BaTEICH.

2006

IIo/MHOTEKCTOBBIM
JOCTYTI TIPH BXOJIE
10 JIOTHHY U
apoJr™

13

Boapxun, B. B. O6mas xumus : ydebnoe mocodoue. — Ilepmpb :
[THUITY, [6. r.]. — Yacts 3 : U36pannbie rnaBel — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: smekTpoHHbI// JlaHb : 3Jek-
TPOHHO-OMOIMOTECYHAS cUcTeMa. — URL.:
https://e.lanbook.com/book/160943

Pexxum jocTyna: s aBTOpU3. MOJIb30BATEICH.

2006

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

14

Kapanerssui, M.X., Ipakun C.U. O61mas u HeopraHuueckass XuMus
: YueOnuk s By30B / M. X. Kapanetssun, C. W. [pakuHn. - 4-¢
u3., crep. - Mocksa : Xumus, 2000. - 592 c. : un. - (s Beicei
mkoJbl). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. )Kectkocts Boasl. OnpezeneHue >KeCTKOCTH U CIOo-
COOBI € YCTPaHEHUS : METO/I. YKa3aHUs IS J1a0. 3aHSATHI CTYIEHTOB
OYHO-3204. W 3a04. ¢opm obOydenus / JI. B. Jlemumosa [u ap.] ;
VYpai. roc. necorexH. yH-T. - ExarepunOypr : [YIJITVY], 2006. - 16
c. - bubauorp.: c. 16.

2006

84

16

Cepena b. I1. MonHbIe paBHOBECHS B pacTBOPAxX AJIEKTPOJIUTOB : Me-
TOJI. YKa3aHus Ui jJal. 3aHATHH CTYJEHTOB OYHOW, OYHO-3204. U
3a04. opm obyuenus / b. [1. Cepena [u ap.] ; Ypai. roc. recorexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Knaccel HEOpraHM4eCKUX BEIIECTB: HOMEHKIATypa,
nonyueHue, cBoiictsa [TekcT] : MeTon. yka3aHus Ais jab. 3aHITUN
JUIsL CTYJIETOB OYHOM, OYHO-3204. U 3a04. ¢opm oOyuenus / JI. B.
HemunoBa [u ap.] ; Ypan. roc. gecoTexH. yH-T. - ExaTepunOypr :
YIJITY, 2007. - 45 c. - bubnwmorp.: c. 45.

2007

122

18

Cepena b. II. CtpoeHne atroMa M NEPUOAUYECKHI 3aKOH : METOJ.
yKa3aHus U1 J1a0. ¥ IPaKT. 3aHITHI CTYJEHTOB OYHOM U 3204. (hopM
00ydeHHUs TI0O BCEM HAIMpPABJICHHUSIM U CIEIHATBHOCTAM OOYYEHHUS B
VYIJITY / B. I1. Cepena [u ap.] ; Ypan. roc. necotexH. yH-T. - Exare-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexum noctyna:
https://elar.usfeu.ru/handle/123456789/55

2008

OJeKTPOHHBIN apXUB

/146

19

Hemnmesa C. B. OkucinTensHO-BOCCTAHOBUTENBHBIE PEAKIIUH : ME-
TOJI. YKa3aHUs Ui Ja0. U MPaKT. 3aHATHH JUISL CTYEHTOB OYHOH U
3a04. (opm oOyuenus HampaBinenui: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Henumiesa [u ap.] ; Ypain.
roc. JiecoTexH. yH-T. - Exatepunoypr : YI'JITY, 2009. - 43 c. - bu0-
JIMOTP.: c. 43. Pexum JocTymna:
https://elar.usfeu.ru/handle/123456789/299

2009

OJeKTPOHHBIN apXUB

/128

20

lony6eBa T. b. Katanutudeckue cucreMsl B Kypce "Xumus" : me-
TOJ. yKazaHus Jjs Ja0. U MpakT. 3aHATUN U CTYICHTOB OYHOU U
3a04. Gpopm oOyuenus / T. b. T'onyoesa, C. B. Ilenumesa ; Ypai.
roc. JiecoTexH. yH-T. - Exatepunoypr : YI'JITY, 2011. - 11 c. - bu6-
JIOTP.: C. 11. Pexxum JOCTYTIA:

2011

DJEeKTPOHHBIN aAPXUB
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55
https://elar.usfeu.ru/handle/123456789/299

| | https:/elar.usfeu.ru/handle/123456789/206 | |

*- [IpeKIe UeM IIPOMTH 10 CCBUIKE, HEOOXOIUMO BOUTH B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHOU HH()OPMAITMOHHO-00pa30BaTEIBbHON Cpe/ibl 00eCTIeYNBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBaMHU UH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

JJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI

Kaxnp1ii oOydaromuiics obecriedeH AOCTYIOM K 3JEKTPOHHOM Ombimoreuynoit cucreme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatenscra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
ownaitn http://biblioclub.ru/, comepxammx u3aaHus O OCHOBHBIM HM3y4aeMbIM JAMCUHUILIMHAM H CHOPMH-
POBaHHBIX T10 COTTACOBAHMIO C MPABOOOIAIATENAMH YUeOHOM 1 y4eOHO-METOMIECKOM IHTEPaTyPHI.

CrnpaBounbie 1 HH)OPMAIIMOHHbIE CHCTEMbI

1. CripaBouno-tipaBoBasi cuctema «Koncynprant [Tnrocy.

2. UudopmanmonHo-npaBoBoii moprai ["apant. Pexxum mpocryna: http://www.garant.ru/

3. basza manneix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

Ipodeccnonanbubie 6a3bl JAHHBIX
1.®enepanbHas cioyk0a ToCynapcTBeHHON craructuku. OdummanbHas CTaTHCTUKA - PexkuM jmoctyma:
http://www.gks.ru/
2.Hayunast snexkrponnas oubauoreka elibrary.
Pexxum noctyna: http://elibrary.ru/ .
3.Oxonomuyeckuii moptain (https://institutiones.com/ );
4 Nndopmarnmonnas cucrema PBK (https://ekb.rbe.ru/;
5.'ocymapcTBeHHas crctema npaBoBoi nHpopmarmu (http://pravo.gov.ru/;
6.ba3a nanHbIX «OneHouHas 1eaTebHOCTh» MuH3K0oHOMpa3Butusa PO
(http://economy.gov.ru/ );
7.ba3b1 manabix HarpoHamsHOro coBeTa 1Mo OleHOYHO# aesteasHocTH (http://www.ncva.ru );
8. Nudopmarmonnsie 6a3bl ganHbIx Pocpeectpa (https://rosreestr.ru/ ).

HopmaTuBHO-ipaBoOBbIE AKTHI
®enepanbhblif 3akoH 0T 17.07.1999 r. Ne 181-®3 «O0 ocHoBax oxpaHsbl Tpyaa B PDO»;
TpynoBoii konekc 3akoHOB Poccuiickoit @eneparnuu ot 30.12.01 r. Ne 197-D3;
ITocranoBnenne Muntpyzaa PO ot 27.02.1995 . Ne 11 «O06 yTBep:kIeHUH peKOMEHAALUH 110 MIIaHUPO-
BAHUIO MEPONPHUATUI 10 OXPAHE TPYIA»;
®enepanbHblif 3akoH 0T 21.12.1994 r. Ne 69-03 «O noxapHoit 6€30acHOCTIY;
Metoanyeckre peKOMEeHIaIiH M0 pa3padoTKe TOCYAaPCTBEHHBIX HOPMAaTUBHBIX TPEOOBAHUI OXpaHbI
tpyna (ITocranosnenne Munatpyma P® ot 06.04.2001 r. Ne 30);
ITpuxa3z Munucrepcrsa npocsemenus CCCP ot 10 urons 1987 r. Ne 127 «O BBenenuu B nerictaue Ilpa-
BUJI TEXHUKU O€30MaCHOCTH JIsl KAOMHETOB (J1abopatopuii) XuMuu o011e00pa3oBaTeabHbIX MKOJI MUHU-
crepctBa npocselieHus CCCPy»;
[IpaBuna TexHUKH O€30MaCHOCTH 7151 KAOWHETOB (JTabopaTopuil) XUMHH 00IIe00pa30BaTEIBHBIX KO
MunucrepctBa npocsetienuss CCCP (bromuterens HopmatuBHbIX akToB Munnpoca CCCP Ne 10, 1987 r.)

7. ®oHJ OLEHOYHBIX CPEICTB ISl POBEIeHUsI IPOMEKYTOYHOMH ATTeCTALUN
0o0y4arommxcst N0 JMCHHILIMHE

7.1. Ilepeyenb KOMIETEHIUH ¢ YKa3aHHEM ITANOB X ()OPMHPOBAHHUS B Npolecce 0OCBOCHHUsI o0pa-
30BaTeJIbHOI MPOrpaMMBbl

DopmupyeMble KOMIETEHIINT Bun u dopma xoHTpOIIS
OIIK-4- cnocoOGHOCTh K caMOOOpa30BaHUIO U UC- IIpoMeskyTOUHBINH KOHTPOJIb: YCTHBIH OIPOC
IIOJIB30BaHHUIO B Hp&KTH‘-IGCKOfI ACATCIbHOCTH HOBBIX Ha 3a4CTC
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https://elar.usfeu.ru/handle/123456789/206
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://www.gks.ru/
http://elibrary.ru/
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https://ekb.rbc.ru/
http://pravo.gov.ru/
http://economy.gov.ru/minec/activity/sections/CorpManagment/activity/
http://www.ncva.ru/
https://rosreestr.ru/

3HAaHWI ¥ YMEHHUM, B TOM YHCJIC B 00JIACTSIX 3HAHUH, Texymuii KOHTPOJIb: ONPOC, 3allATa OTYET-

HETMOCPE/ICTBEHHO HE CBSI3aHHBIX CO cepoit po- HBIX MAaTepuajoB IO INPaKTHYECKOH pabore,

(beccroHaTbHON NeATEIbHOCTH KOHTPOJIbHasE paboTa Juisi 3a04HOM (OPMBI
oOydeHus

7.2. Onucanue nmokasarejiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHIInii
HA Pa3/IMYHBIX 3Tanax ux (l)OpMPIpOBaHI/IH, OIMMCaAaHMuE KA OHCHUBAHUA

Kpurtepun oneHHMBaHHs YCTHOTO OTBETA HA KOHTPOJIbHBIE BOIIPOCHI 3a4eTa
(MpoMeKyTOYHBI KOHTPOJIb (popmupoBanus komnerenuun OIK-4)

3aumeno:

— JlaH TIOJIHBIM, pa3BEPHYTHI OTBET Ha IOCTABJICHHBIM BOIIPOC, MOKa3aHAa COBOKYIIHOCTb OCO-
3HAaHHBIX 3HaHUH 00 0OBEKTE, JOKA3aTeIbHO PACKPBITHI OCHOBHBIE MOJOXKEHUS TEMbI; B OTBETE IpoOcCiie-
JKUBAETCA YETKasl CTPYKTYpa, JIOTHYECKas IOCIEA0BATEIBHOCT, OTPAKAIOIIAs CYILIHOCTh PACKPbIBAEMBbIX
HOHATHUH, TeOpHi, siBIeHUN. 3HaHuEe 00 0OBEKTE TEMOHCTpUPYETCS Ha (OHE MOHMMAHUS €ro B CHCTEME
JAHHOW HAyKH M MEXIUCLUIUIMHAPHBIX CBsi3ed. OTBET M3JI0XKEH JIMTEPAaTypHBIM SI3bIKOM B TEPMHUHAX
HayKH, MI0Ka3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

— JIaH TOJIHBINM, pa3BEPHYTHIM OTBET HA IOCTABJICHHBIN BOIPOC, ITIOKA3aHO YMEHHUE BBIICIHUTH CY-
LIECTBEHHBIC U HECYLICCTBEHHbIC IPU3HAKU, IPUUUHHO-CIIEICTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpH-
pOBaH, JIOTMYEH, U3JI0)KEH B TepMUHaX Hayku. OHAKO JAOMYIIEHbl HE3HAYUTEIbHbIE OLIMOKU UM HEJO-
4eThl, UCTIPaBJIEHHbIE 0aKaJaBPOM C IIOMOIIBIO «HABOJSALINX» BOIIPOCOB;

— JlaH HENOJIHBIM OTBET, JIOTMKAa M IIOCJIEN0BATEIBHOCTh W3JI0KEHHUS MMEIOT CYIIECTBEHHBIC
HapyweHus. Jlonymens!l rpyOble omMOKM MpU ONPEAETICHUN CYLIIHOCTH PACKPbIBAEMBIX MOHATHUH, TEO-
puii, SIBIEHUH, BCIEICTBUE HETIOHUMaHUS OaKalaBpOM HX CYIIECTBEHHBIX U HECYILIECTBEHHBIX TPU3HAKOB
U cBsA3el. B oTBeTe OTCYTCTBYIOT BBIBO/IBI. YMEHHE PACKPBITH KOHKPETHBIE MPOSIBIEHUS 000OIIEHHBIX
3HaHUU He noka3aHo. PeyeBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIUY;

He 3aumeno:

— oOyyJaromuiics AEMOHCTPUPYET HE3HAHHE TEOPETHUYECKUX OCHOB IpeIMeTa, HE YMeEEeT JieaTh
apryMEHTHPOBaHHbIE BBIBOJBI U MPUBOAUTH MPUMEPHI, MOKA3bIBAET €1a00€ BIIaJEHUE MOHOJOTHYECKOM
pedblo, HE BIAEET TEPMHUHOJIOTHEN, MPOSBISAET OTCYTCTBUE JIOTUYHOCTH U ITOCJIEI0BATEIBHOCTH U3JI0-
KEHUs, JeTaeT OIIMOKH, KOTOpble HE MOXET UCIPaBUTh, JaXKe MPHU KOPPEKIUH MpernoaaBaTesieM, OTKa-
3BIBAETCS OTBEYATH HA 3aHATHUU.

KpuTtepuu oneHnBaHHUs ONMPOCa YCTHOr0 OTBETAa MO TeMe NMPAKTHYeCKOil padoThl (TeKyIuii
KOHTPOJIb opmupoBanue komnereHuuu OIK-4):

«5» (omauuno): OMPOC MPOMIEH C MEPBOrO Pasa; JaH MMOJHBIA, pa3BepHYTHIA OTBET Ha BCE 3ajaBa-
€MbIe TIPEeroIaBaTesieM BOIMPOCHI, MOKAa3aHO 3HAHUE U MOHMMaHUe TeMbl. OOyJaromuiics TpaBUIbHO OT-
BETHJI Ha BCE BOIMPOCHI NMPH cJade KOJUIOKBUYMA, 3HACT W MOHWMAET XOJ BBITIOJHEHUS TPEACTOSIICH
MPAKTUIECKON PabOTHI.

«4» (xopowo): onpoc TPOUICH CO BTOPO MOMBITKH; JJaH TIOJTHBIM OTBET Ha BCE 3a/1aBaeMbIe Tpe-
M0/IaBaTeIeM BOMPOCHI, TOKa3aHO 3HAHKWE M MOHUMaHKe TeMbl. O0yJarouiics Mpu caave KOJUTOKBUyMa
MPaBUIILHO OTBETHJI HA BCE BOMPOCH! KOJUIOKBHYMA C IMIOMOIIBIO MPETO1aBaTellsl, 3HACT W TIOHUMAET XOJT
BBITIOJTHEHUS PEACTOSIICH MPaKTUIECKON paboTHI.

«3» (yOoenemeopumenvbHo). ONPOC MPOUJIEH C TPEThEH MOMBITKH; JaHbl OTBETHI HA TOJOBUHY 3a-
JaBaeMBIX MPETNOaBaTeIeM BOIMPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX TMOHATHUN TEMbI, BHIHECEHHON Ha
KOJJIOKBHYM. B OTBeTe CTYZIEHTOB OTCYTCTBYIOT BHIBOABI. ¥ MEHHE PACKPBITH KOHKPETHBIC TPOSBICHUS
0000IIeHHBIX 3HAHWHM He mokazaHo OOyyarommiics MpH cladye KOJUIOKBUYMa MPaBUIBHO OTBETWI Ha
00JIBIIIYIO YacTh 33JaBa€MbIX BOMPOCOB, OJIHAKO, peueBoe odopMieHHe TpeOyeT MONpaBoOK, KOPPEKILIUH;
CTYJCHT 3HAET XO/[ BHIMOJHEHUS MTPEICTOSIIEH MTPAKTHIECKON pabOTEHI.

«2» (HeyoosremeopumenvbHo) — OOyUJAIOIINIICS HE 3HAET OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAHHBIC BHIBOJBI M MPUBOJIUTEH MPUMEPHI, TOKA3bIBACT CIa00€ BIaJICHUE MOHOJIOTUYECKOUN pe-
4bl0, HE BJIaJIC€T TEPMHUHOJIOTUEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTU U TOCIIEI0BATEIbHOCTH H3JI0XKe-
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HUS, JIeNaeT OMHMOKH, KOTOpbIe HE MOKET MCIIPaBUTh, Jayke IPU KOPPEKIMH MPEToaaBaTesIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOIPOChl. OOydaroluiics He CMOr OTBETUTh AK€ Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MPOBEJICHUS IPECTOSAIIEH MPaKTHIECKOW paboTHI.

Kputepun oneHuBaHUS BbINOJHEHHS MPAKTHYECKHUX PAadOT M 3alMTHI OTYETHBIX MaTepua-
JIOB (TeKYIIHii KOHTPOJIb (opmupoBarue komnereHuuii OIK-4):

«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; 0POpPMIICHHE U COJIepKaTeNIbHAs 4YacTh 0TYeTa 00pas-
IIOBBIE; Pa0dOTa BBIMOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHMS, 3aKIFOUCHUS U
BbIBOIbI. O0yyaromuiicsi ObICTPO OPHEHTUPYETCS B OTUYETE U OTBEYAET HAa YTOUHSIOIINE BOIPOCHI.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B OPOPMIICHHH OTYETA M €r0 COJICPIKATEILHOW YacTH
HEeT rpyObIX omuOOK; paboTa BHINOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHUS,
3aKIIIOYCHUS U BBIBOJIBI. OOYUaIONIHIACS OPUCHTUPYETCS B OTYETE M OTBEUACT HA YTOUYHSIOIINE BOIIPOCHI C
MIOMOIIBIO TIPETIOIaBaTEIIs.

«3» (yoosnemeopumenvro): paboTa BBHIIIOJIHEHA ¢ HapylIeHUEeM rpaduka; B 0ohOpMIICHUH, COIAEP-
KATEIbHON YacTh OTYeTa eCTh HEJOCTATKU; padoTa BBHIMOJIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIE 0000mIeHus. O0yJaromuiics ¢ TPyI0M OPHEHTUPYETCS B OTYETE M OTBEYAET TOJHKO HA IOJO-
BHHY 33]1aBa€MbIX €MY BOIIPOCOB.

«2» (Heyoosnemeopumenvro): odopmiieHne paboOThl HE COOTBETCTBYET TPEOOBAaHUSAM; OTCYT-
CTBYIOT HJIM CJeJIaHbl HETIPaBMJIbHBIC BBIBOJBI U 0000mmeHus1. O0yJaronmiics He OPUEHTUPYETCS OTYET-
HBIX MaTepUaiax U HE MOXKET MOSICHUTh PACCUNTAHHBIC TAaHHBIC.

Kpurepun ouneHuBaHusi KOHTPOJBHBIX pPadoT M 3204HOH (opMbI 00y4eHUs1, (TEKyIIHil
KOHTPOJb ¢opmupoBanus komnerenumii OIK-4):
«5» (omauuno) — paboTa BBINOJIHEHA B CPOK; OPOpPMIICHHE, CTPYKTYpa U CTUIIb paboThl 00pa3io-
Bble; pa0oTa BBIMOJIHEHA CAMOCTOATEIbHO; IPUCYTCTBYIOT COOCTBEHHbIE 0000IIEHNS, 3aKIIOUEHUS U BbI-
BO/ibl. OOy4aronuiics NpaBUiIbHO OTBETHII HAa BCE BOIPOCHI IPH 3aAIINUTE KOHTPOJIBLHOU PabOTHI.
«4» (xopowo) — paboTa BBIIIOJIHEHA B CPOK; B OOPMIIEHUHU, CTPYKTYpE U CTUIIE pabOThl HET Ipy-
ObIX OIIMOOK; paboTa BHIMOIHEHA CAMOCTOATENBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIECHUS, 3aKITI0Ue-
HUs U BbIBOJBI. OOyyaromuiicss mpu 3amure paboThl MPaBUIIBHO OTBETHJI HA BCE BOMPOCH! C MOMOIIBIO
Iperno/iaBaTes.
«3» (yoosnemeopumenbHo) — padbOTa BBIIIOJIHEHA C HapylIeHHeM rpaduka; B 0QOpMIEHUH, CTPYK-
Type U CTUje pabOThl €CTh HEJOCTATKU; paboTa BBINOJIHEHA CAMOCTOSATENbHO, IPUCYTCTBYIOT COOCTBEH-
Hble 00001eHns1. O0yJaromuics Mpu 3amuTe paboThl OTBETHII HE HA BCE BOIIPOCHI.
«2» (neyoosenemeopumenvro) — opopmileHHEe pabOThl HE COOTBETCTBYET TPEOOBAaHUSM; OTCYT-
CTBYIOT WJIM C/eJIaHbl HENpaBUJIbHbIE BBIBOABI U 00001eHNsI. OO0yyaromuiicss He OTBETUJI Ha BOIPOCHI
IIPU 3alMTe paboTHI.

7.3. TUNoOBbIEe KOHTPOJIbHBIE 32JaHUS WJIH MHbIEe MATEPUAJbI, HEOOX0MMbIe A/ OLeHKH 3HAHMIA,
YMEHHUIi, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XapaKTePU3yIIMX ITanbl GOPMHUPOBAHUA KOM-
NneTeHUMH B Iponecce 0CBOeHUs1 00pa30BaTeJbHON MPOrpPaMMbl

Bonpocs! k 3a4eTy (IPOMeKYTOUHBIN KOHTPOJIb):

1. ATOMHO-MOJEKYJSpHOE YUeHHE. XUMHUECKUE HJIEMEHTHI U MPOCThIE BElIecTBA. 3aKOH ABOTajpo
Y 3aKOH YKBUBAJICHTOB.

2. CocraBHbIe YacTH aToOMa, UX 3apsja U Macca. Y paBHenue [Inanka.

3. JloiicTBeHHas mpupoaa cBera. KopmycKymsipHO-BOJIHOBOM ayanu3M. YpaBHeHue ne-bpoitns. Ilo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIMH. COOT-
HOIIICHHE HeomnpeaeneHHocrel [ eitzendepra.

4. KpaHTOBO-MeXxaHMYeCKOe OOBSICHEHHE CTpoeHHe aroma. KBaHTOBbIe 4YHcia, UX (U3MUECKHi
cMbIci. AToMHBIe opOuTanu. OmxHodneKTpoHHBIe aToMbl. [Ipuaiun Ilaynu, npaBmio Xynna. Ilo-
CJIE0BATEIBbHOCTD YHEPIrETUUECKUX YPOBHEW B MHOT03JIEKTPOHHBIX aTOMaXx.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.
26.

27.
28.
29.

30.

31.

Copemennsie (opmynnpoBku Ileproanueckoro 3akoHa. CTpyKTypa MEpUOJUYECKON CHCTEMBI.
M3MeHeHHe CBOMCTB 3JIEMEHTOB B MEPUOJUUYECKON cUCTeMe (BEepTHKalbHas M TOPU3OHTaIbHas
MEPUOJUYHOCTb).

[Teproauueckas cucrema U ee cBsizb co cTpoeHueM atomoB. [IpaBuio Kieukosckoro. S-, p-, d-, u
f- snemeHTHI.

Paguycel aTOMOB M MX MU3MEHEHHE B IIepUOJax U noarpynnax. MoHHble paanycsl 1 3aBUCUMOCTb
UX OT BJICKTPOHHOI'O CTPOEHHUs U CTEIIEHU OKHUCIICHMS. MI3MEHEHHE KUCIOTHO-OCHOBHBIX CBOWCTB
COEIUHEHMH 110 IEPUOIaM U IPYIIaM.

HcTopus pa3BUTHs 3JE€KTPOHHBIX NIPEACTaBICHUN 0 XuMuuyeckoil cszu (Teopust Koccens u Jlbro-
uca). lonHas u KOBaJIeHTHasl CBSI3H.

HarnpaBieHHOCTh ¥ HACBIIIAEMOCTb KOBAJIECHTHOM cBs3U. IlossspHas koBaneHTHas cBA3b. [lomsapu-
3yeMOCTb.

HoHHas CcBA3b Kak KpalHUW Cilydail ITOJSIPHOM KOBAJIEHTOW CBsA3U. HeHampaBlIeHHOCTh M HEHa-
CBILIAEMOCTh NOHHOM CBSI3U.

KpuBas norenuumanbHON 3Hepruu Mosekyia. OCHOBHBIE MOJOKEHUSI METO/a BAJIECHTHBIX CBSI3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € O3ULMU METO/A BAJICHTHBIX CBSI3EH.

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

OO0pa3oBaHne KPaTHBIX CBS3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHHUE MOJIEKYJT
N, u CoH4; CHy, NH3, H,0.

XapakTepuCTUKN XUMHUYECKOU CBSI3U: UIMHA U DHEPIUs, BAJICHTHBIA YT OJI.

JloHOpHO-aKkuenTopHas cBsi3b. BonopoaHas cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y paBHenue Baut-I'odpda.
JlaByieHre HaChIILIEHHOTO TIapa HaJ pacTBopoM. 3akoH Payns. Temneparypsl KUIEHHs U KpUCTa-
mu3aimu. Kprockomnus v 30yIIIHOCKONHS.

Teopus anexTponutTryeckoil aucconuanuu Appenuyca. Poiabs pacTBopuTesns B mpolecce pacnaja
JIEKTPOJIMTA Ha MOHBL. J{ManeKTpuueckass NpOHULIAEMOCTh M MOHU3UPYIOIIAs CIIOCOOHOCTh pac-
TBOPHUTES.

Cnalble U cuibHbIE 3NEKTPOIUThl. CTENeHb IUCCOLHUAINN U €€ CBA3b C U30TOHMYECKUM K03 du-
LIHEHTOM.

3akoH nedcTBUs Macc U pacTBOpbl. KoHCcTaHTa Arcconmanum ci1adbiX JEKTPOIUTOB. 3aKOH pas-
Oasiienuss OctBanbaa. BiusHue oHOMMEHHOIO MOHA Ha JHMCCOLMAILIMIO CIA00r0 AJIEKTPOJINTA.
CryneHnuaTas 1uCCOLMALINS.

CocTosiHHE 27eKTPOIUTOB B pacTBope. oHBI 1 HeauccounupoBanHble MoJieKynbl. Koadduunent
akTuBHOCTH. [ToHsATHE 00 MOHHOI cuile pacTBoOpa.

HNonnble peakuuu. Y CIOBHS CMEILIEHUSI MOHHOTO paBHOBecHs. [I[pon3BeeHne pacCTBOPUMOCTH.
DNEKTPOIUTHUECKAS UCCOLMALUS MOJIEKYJT BO/bl. FIOHHOE TPOU3BENEHNE BOIBI.

Bomopoansriit mokazarens. CriocoObl onpenenerus pH. KucioTHo-ocCHOBHBIE HHIUKATOPHI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTh OT KOHIIEHTpanuu, temmneparypbl. KoncranTta
TUAPOIIN3A.

Pasnuunsle ciydau rugpoiusa. [Ipumepsr.

CoBpeMEeHHbIE TEOPUU KUCIOT U OCHOBaHUU.

Baxneilne OKUCIUTENIM W BOCCTAHOBUTENU. VI3MEHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B MIEPHOJAX U MOArPYyIIaxX.

CocraBieHne ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX peakimid. Knaccugukamus oxuc-
JIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI. BhIUNCIEHNE XUMUYECKUX DKBUBAJICHTOB OKHCIUTEIA U
BOCCTaHOBHUTEIIS.

BnusiHue TeMmeparypbl, KOHIEHTPALUN PEareHTOB, UX MPHUPOABI, CPEIbl U IPYrHMX YCIOBHM Ha
IIPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX IIpoLeccoB. YpaBHeHus Hepucera. Mcnons3oBa-
HUe TaOJaMIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHIMAIOB JUIsSl PELIEHUs] BOIIPOCA O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKLUU.
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32.

33.
34.

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

50.
51.

TepMmoauHaMuueckasi CUCTEMa. 3aKOH COXPAHEHMs SHEPruu. BHYTpEHHsISI SHEPTUs U SHTAIBIIUS.
DK30- U 3HJIOTEPMUYECKUE peakuu. TepMOXUMUYECKUE YpaBHEHHUSI.

3akon ['ecca u cienctBus u3 Hero. [Ipumepsr.

Ouranbnus obpa3zoBanus. CraHgapTHble cocTOsSHUS BemlecTB. CTaHIapTHAs SHTAIbIUS 00pa3o-
BaHMS U CTOPAHMUSL.

Maxkpo- u mukpococtosinusi. BepositHocts coctosinusi. [lonarue o6 surponuu. CtanaapTHas 3H-
Tpomnus. VI3MeHeHHne SHTPONHUH B pa3IMUHBIX MpoOIleccax.

[Tonsitue 06 sHeprum ['nbGOca, ee M3MEHEHNN KaK MEpbl PeaKMOHHOM criocoOHoctu. Kpurepuit
COMOIIPOM3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpatumble U HEOOpaTUMBIE Mpollecchl. ' OMOreHHbIe U reTeporeHHsie paBHoBecus. KoHncranra
paBHOBECHSI B TOMOT€HHBIX U T€T€POTCHHBIX CHCTEMAX.

Koncranra paBHoBecus. CBs3b KOHCTAaHTBHl PABHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPTUU
I'u66ca.

[Mpunnun Jle-llatenve. Bnusinue temnepaTypsl, 1aBIeHUS U KOHIIEHTPAIUU PEarcHTOB HA paB-
HOBECHE.

DneMeHTapHble U HedneMeHTapHble peakiuu. Knaccudukamus peakiuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOrCHHBIX CUCTEMAX.

@DakTopHl, BIUSIOUINE HA CKOPOCTh peakiuu. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MonexkynsapHOCTh ¥ IOPAI0K peakiuu. [1opsgok HeaTeMEHTapHBIX PEaKIIUA.

3aBHCHUMOCThH CKOPOCTH peakiuu oT Temneparypsbl. [loHsTHE 00 aKTUBHOM KOMILJIEKCE. DHEPTUs U
SHTPOIIHS AKTUBALIMH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JBYXKOMITOHEHTHBIX pacTBOpoB. [Iporecchl, compoBokaaronme odpasoBaHue pacTtBopoB. Cob-
BaTalMusl.

Paznuunble BUIBI BBIpAXEHUSI KOHIIEHTPAIMK PACTBOPOB U UX B3aUMHBIC MTEPECUETHI.
3aKOHOMEPHOCTH PACTBOPUMOCTH Ia30B B )KUAKOCTSX. 3akoH ['eHpu. BnusiHue Ha pacTBOPUMOCTD
TIPUPOJIBI BEMIECTB, TEMIIEPATYPHI, JABJICHUS. 3aKOH pacIpeIesiCHuUs.

Homenknatypa v OCHOBHBIE THIBI KOMIUIEKCHBIX coequHeHui. Knaccuukanys KOMITJIEKCOB MO
BHU1Y KOOPJUHUPYEMBIX JIMTAH/IOB.

DNEeKTPOXUMHUYECKUN pAll HANpsHKeHU MeTtawioB. [anbBaHnueckue snemeHTsl. DJIC ranbBaHu-
YEeCKOT0 3JIEMEHTA.

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN nporecc. 3akonbl Dapanes. [Ipaktuueckoe
3HAYEHHUE DJIEKTPOIH3a.

DNEKTPOIN3 PacIiIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIHUTOB.

Koppo3sust meramioB. MeToapl 3alIUTH OT KOPPO3HUH.

Buner (o6pazey) 3adyera (MPOMEKYTOUHBIIH KOHTPOJIb )

2
1. Kakoe KOJIMYeCcTBO BeIIecTBa MOJICKYIT BoAopoa coaepxat 12,04-10 > aTOMOB BOJI0pOIa?
2.Hamucate  MOJEKynsipHOE, TOJMHOE ©  COKpAlllEHHOC HWOHHOE  YpaBHEHHUS  pPEaKIHH

Fe(OH), + HNO, —»

ITo nonHoit hopme cOCTaBUTH MOJIEKYJISIPHOE ypaBHEHHUE:
N -
Pb®>" +S* —PbS

3.

B monekynsapHoit u monHoit gopme paccmorpers ruapoin3 NasPOs. Ykazate cpeny (kucnas,
HEUTpaJIbHas WK HIeJIOYHas) peakluu.

4. VIoHHO-3JIEKTPOHHBIM METOJIOM OIPEAEIUTh KO (PUIIMECHTH B ypaBHEHUN PEAKLIUU:
Al + H,0 + NaOH —[AI(OH), [* +H,+ ...

5. Ykaxute, n3MeHenreMm kakux napamerpos (T, P, C) MOXXHO CMeCTUTh XUMUYECKOE PABHOBECHUE C
LENbI0 YBEIUYEHHU BBIX0OA IPOLYKTOB PEAKIIAHU: H,S., + 1, <> S, +2HI;AH)0

6. Bogopoanslii anektpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOAHBINA NoTeHIHaN. Y paBHeHne HepHcra.
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7. Kakoit 00b€M (MI1) pacTBOpa THAPOKCUAA KaIus ¢ MOJISIPHOU KOHIeHTparueit 0,2 Moib/n TpedyeT-
ca s Hewtpamm3auuu 100 M pacTBopa CepHOM KHUCIOTBHI C MOJsipHOM KoHueHTparuend 0,1
MOJIB/T?

Bonpocsl k onpocy no reMaM NpaKTHYECKHX PadoT (npumepst), (TEKYIUH KOHTPOJIb)

Pa3nen 1. Beenenue B kype «Xumusi» (tema 1.1.-1.2. @yngameHTanbHble TOHATUS U 3aKOHBI XH-
MUU. 3aKOH KBHUBAJICHTOB.)
1.dopmynupoBKa 3aKOHA COXPAHEHHUSI MACChl M DHEPTUH, €T0 MAaTEMAaTHYECKOE BhIPAKECHUE.
2.DopMynHUpOBKa 3aKOHA COXPAHEHHUS MACCHI.
3.®opMyIHMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.
4.®opMyIHMpPOBKA 3aKOHA KPATHBIX OTHOIIECHUM.
5.®opmMynupoBKa 3aKOHA YKBUBAJICHTOB, €0 MAaTEMAaTHUYECKOE BHIPAKCHHE.
6.0rmpeneneHue MOHSATHIT: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJIEKYIsIpHAsl Macca, MOJIsipHasi Macca.
7.0npenencHue MOHSTHI: SKBUBAJICHT AJIEMEHTa, MOJISIpPHAs Macca SKBUBaJIEHTa, Gopmyna s
pacuera MOJISIPHON MacChl IKBUBAJICHTA JIEMEHTA.
8.0Ompenenenre MOHATHI: SKBUBAJICHT BEIIECTBA, MOJISIPHBINM 00bEM SKBHUBAJICHTA Ta3a.
9.®opMynbl AJi pacyeTa MOJIIPHONM MacChl SKBUBAJIEHTAa OCHOBHBIX (UETHIpEX) KJIAaCCOB HEOPTaHHU-
YECKUX COCIMHEHUM.
10.®opmynupoBKa 3akoHa ABOTapO, CMBICI U BEJIMYHUHA YKciia ABOTaapo.
11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOrajpo.
12.06peM, 3aHMMAaeMblil JIOOBIM Ta30M MPU HOPMaJbHBIX yclIoBUsX (H.y.). IIpuBectn 3HaueHUs
JaBJIEHUA U TemnepaTypsl ripH H.y. B cuctemax CU u CI'CE.
13.Marematnyeckoe BbhIpakeHHEe 00beTMHEHHOT0 ra30BOro 3aKoHa (ypaBHeHus KnaneipoHa).
14 Maremarnyeckas 3anuch ypaBHeHUs: MeHeneeBa — Knaneiipona.
15.I1oHsATHE MapUUaIbHOTO AABJICHUS ra3a. 3aKOH MapluuaibHbIX AaBieHUH J(anbToHa.
16. BemectBo cocrout u3 menu u cepul. M3 0,667 r atoro Bemecta nomydeno 0,556 r okcuga Me-
au(1l). BeraucnuTe MaccoByrO JI0JII0 MEU B BEIIECTBE U HaiiauTe ero hopmyimy.

Pa3nen 1. Beenenue B kypc «Xumusi» (Tema: 1.3. OCHOBHBIE KJIacChl HEOPTAHUYECKUX COEIAHHE-
Huil. Xumust o1eMeHToB. CBOWCTBA BAKHEHIITUX COCAMHEHHUH.)
14041 RU?
2.IlepeuncanTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX HIETIOYHBIC SJIEMEHTHI.
3.Ilepeuncnute CUMBOJIBI JIIEMEHTOB, Ha3bIBAEMBIX TaJIOT€HAMM.
4.IlepeurcauTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX IEJI0YHO-3€METbHBIMHU.
5.Kakue ameMeHTHI Ha3bIBAIOT HeMeTautaMu. [IpuBennuTe Bce UCKITIOYEHUS U3 CPOPMYTHUPOBAHHOTO
MpaBua.
6.Kakue sneMeHTHI Ha3bIBaIOT MeTaiamu. [IpuBenuTe Bce UCKIIOUEHUS U3 CHOPMYTUPOBAHHOTO
npaBua.
7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCIEHUS 00pa3yIOMIero OKCU JIEMEHTa B HU-
ke mpuBeneHHbIX okcuaax: Cr,07, TiO2, HyO,, KO,? HazoBuTe 3TH OKCHBI, MPUBEANTE MX T'pa-
¢buueckue GopMyIbL.
8.JlaliTe onpeneneHrs OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX U HECOJIe00pa3yromux okcuaoB. [Ipu-
BEIUTE T10 JIBa IPUMEPa KaKA0ro Tua okcuoB. [IpuBeante ux rpadudeckue GopMyIbl.
9./laliTe onpenesleHre OCHOBAHMM C TOUYKU 3PEHUS TEOPHUH IEKTPOIUTUIECKON auccoruanuy. Yo
Ha3bIBACTCsl KUCJIOTHOCTBIO OCHOBaHMI? Kakue oCHOBaHHMS Ha3bIBAIOTCS IIET0YaMMU?
10./laiiTe ompeneneHre KUCIOT C TOYKU 3PEHHSI TEOPUM DJIEKTPOJUTHYECKON Aucconuanuu. Yro
Ha3BIBAETCS OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo oqHOMY IpUMepy KHCIOPOACOACpKAIIUX U Oec-
KUCJIOPOJHBIX KUCIIOT, JANTE UX CUCTEMaTUYECKOE U TPAIUIIMOHHOE HA3BAHUS.
11./laiiTe onpeneneHue CpegHUX COJIEH C TOYKU 3PEHUS TEOPUU DIEKTPOIUTUUECKOMN 1M CCOLTUAIINH.
UeM oTnMUarOTCs OT HUX KHUCIbIE U OCHOBHBIE coyin? [lpuBeauTe mo nBa nmpuMmepa KHCIbIX U OC-
HOBHBIX CcOJIeH, Ha3oBUTE uX. [IpuBenuTe nx rpadpudeckue GOpMyIbL.

1.IToHATHE XUMHUYECKUN diIeMeHT. YTO O3HAYaET 3aIluCh
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12.JaiiTn onpeziesieHne NBOMHBIX U CMEIIAaHHBIX cojeil. [IpuBeauTe o aBa npumepa KakJ1oro TUIA
ATUX CcoJiel U Ha30BUTE uX. [IpuBenure ux rpadudeckure GopMybl.

13./laiite ompenenenue moHsTUs rpaduueckort Gpopmynsl coequHenus. [IpuBenute rpadudeckue
dbopmynsl coenuaennii: VOSO4, CrOHSO3, HBrO,, CaHPO,. K kakum kiaccaM OTHOCSITCSI 3TH CO-
€IMHCHUS, TalTe UX TPAIUIIMOHHBIC Ha3BAHUSI.

14.]laiiTe onpeaeneHUe MOHIATUS CTENEHb OKUCICHHS 3JIEMEHTa B COeMHEHUU. Paccuunraiite cre-
IeHu okuciieHus diieMeHToB B coenquueHusx KoCroO7, HzPOs, Sing', Cry(S0y)3, maiite ux Tpaau-
LIMOHHBIE HA3BaHUA.

15.Metadochopras u opropochopHast KHCIOTHl — HA YTO YKA3bIBAIOT MCIOIb30BAHHBIC MTPHCTAB-
ku? [IpuBeaute rpaduyueckue GopMyIIbl ITUX KUCIIOT.

16.IIpuBenute 0ObIYHBIE U TpaduuecKue GOPMYIbI XIOPCOAEPKAIIUX KHCIOT, COOTBETCTBYIOIINX
CIEAYIOUIMM CTENEHSIM OKHUCieHus xJjopa: -1, +1, +3, +5, +7. [IpuBenure TpaaulluOHHbIE HA3BAHUS
3TUX KHCIOT. Ha 94TO yKa3pIBalOT UCIIOJIE30BAHHEIC B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIUil, C TOMOIIbIO KOTOPBIX MOXHO OCY-
IICCTBHUTH CIICAYIOIINE MPEBPAICHUS:

S—)SOz—)SO3—)H2804—>CFOHSO4—)N3.QSO4—)N&H804

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCIICHh OKHCIIe-
HUS U KOOPJAMHAIIMOHHOE YK CIIO HOHA-KOMIUIEKCO0Opa3oBarTels, a TaKyKe ACHTAaTHOCTh JIMTaHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anuimuTe ypaBHEHHUE PEaKIMU B MOJICKYIIIpHOM U HOHHOM Bujie: Cr(SO4); + BaCl,—

Paznen 2. Ctpoenue BemiectBa (Tema: 2.1. CTpoeHue aTroma M MEPUOJUYECKasi CUCTEMa XUMHUYe-
ckux anemeHToB J[.M1.Menpeseena.)

1.Monens bopa crpoenust atoma. [Toctositnnas PunOepra, ee 4yncieHHOe 3HaAUCHUE.

2.IlonsTue opOuTas.

3.®u3nyecKkuil CMbICI U 3HAUEHUS], IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckuil CMbICT M 3HAYSHUS, IPUHIUMAaeMble OPOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bun anexkTpoHHBIX 0051akoB (OpOuTaneil) U COOTBETCTBUE MEXKAY UHUCICHHBIMU U OYKBEHHBIMU

0003HaYEHUSIMUA OPOUTAILHOTO KBAHTOBOT'O YUCIIA.

6.®u3nyecKuil CMBICI W 3HAYEHMsI, TPUHUMAEeMble MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBS3b 3THUX

3HAYCHUIT U 4yKcna S-, P-, d- u f-opouraneii.

7.®u3znyecKuil CMbICI U 3HAYEHUS], IPUHUMAEMbl€ CTMHOBBIM KBAaHTOBBIM YUCIIOM.

8.Yci0BHAs 3aluCh YPHEPTETUUYECKOM TMarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PU3NUECKHUI CMBICI TPUHIIUIIA MUHUMYMa SHEPTUH.

10.®opmynupoBka u puznyeckuit cmpica npuHuuna [aymm.

11.®opmynupoBka u pu3nuecKkuil CMbIC MpaBuia XyHaa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3piBaeTCs AICKTPOHHOM KoHpurypamueit aroma? IlpuBenuTe MOJHYIO 3JIEKTPOHHYIO

KOH(UTypaIrmio aToMa 3JIeMEHTa ¢ 3apsiioM sapa S1.

14.PaccunrtaiiTe MaKCHMaIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIE MOT'YT HaXOAUThCsA Ha 3P u 5f opOu-

TasX.

15.ITpuBenure coBpemenHyto popmynuposky Ilepuoanueckoro 3akona J[.Ml.Menneneena.

16.0npenenenue u GpU3NUECKUI CMBICI MOHATHIA: () (PEKTUBHBIN 3aps] sapa, HOCTOSHHAS SKpaHU-

pOBaHUS.

17.ITonsTus panunyca atoMa U HoHa. Kak M3MeHsieTcs paauyc 4acTULBI IIPU NEPEXO0IE: aTOM — €ro

MOJIO)KUTEIBHO 3apsHKEHHBIN MOH, aTOM — €TI0 OTPUIATEIbHO 3apsiKEHHbBIA NOH?

18.Kak 1 mouemy U3MEHSIOTCS palyCchl aTOMOB MpU NEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO

Y IIpU NIEPEMELIEHUH CBEpXY BHU3 BJIOJIb TJIABHBIX U TOOOYHBIX NOArpyI?

19.0npenenenne NOHATUS SHEPTUS NOHU3ALMY, €IUHULBl €€ U3MEPEHUS U XapaKTep €€ U3MEHEHHUS

B [IEpUOJAX U TpyHIax.

20. Omnpenenenue MOHATHS SHEPTUS CPOJICTBA K AJIEKTPOHY, SAMHULIBI €€ U3MEPEHUS U XapaKTep ee

W3MEHEHUS B IEPUOAAX U TpyMIax.
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21.I1onsiTHE U GU3UUECKUI CMBICI 3JIEKTPOOTPULIATEIILHOCTH 31€MEHTOB 1o Masunkeny. EauHuIien
€€ U3MEPEHHUS U XapaKTep U3MEHEHMs B IEPUOJAX U IPYIIaAX.

22.0THOCUTENBbHBIE 3JIEKTPOOTPULIATEILHOCTH 110 [loNMHrY: Kak OLEHUBAIOTCS U 3aKOHOMEPHOCTH
WU3MEHEHHU UX 3HAYCHUH B IIEPUOJAX U IPYyIIax.

23. HanmmuTe 31eKTpoHHBIE (OPMYITBI MPUBEACHHBIX HUXKE HOHOB. K ceMeHCTBY KaKuX 371eMEHTOB
OTHOCSTCS aTOMBI 3THX HOoHOB? Sn°", Mn“", Cu2+, Cr3+, s%,

Pa3nen 3. Beenenue B TeOpH0 XUMHUUYECKHX MpoIeccoB (TeMa: 3.1. DHepreTnka XMuMHUYECKUX TMPO-
1IECCOB.)

1.0npeneneHue NOHATHS TEIUIOBOK 3D (PEKT peakIuu.

2.1lepBbIii 3aK0H (Haya0) TEPMOJAMHAMUKH, €M0 MAaTEMaTUYECKOE BBIPAKEHUE U 3aIIUCh I U30-

OapHBIX MPOIIECCOB.

3.0npeneneHne U30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MPOLECCOB. MoauduKanuy 3armucu

MaTEMaTHYECKOT0 BhIpaXeHHs 1-To Hauana TepMOJUHAMHUKY B 3THX TPEX CIydasx.

4.JlaiiTe onpeAesieHne YHTAIBINH, YHA0- U 9K30TEPMHUUECKUX MpoiieccoB. OOBICHUTE B3aUMOCBSI3h

o0o3HaueHui TeroBoro 3gdexkra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue ycioBHs Ha3bpIBalOTCS CTaHIapT-

HbIMU?

6.0mpeneneHye NOHATUS SHTAIBIIMK 00pa30BaHUs, €IMHULBI U3MEPEHUS. 3HAUEHU S SHTAIbINNA 00-

pa3oBaHUs MPOCTHIX BEIIECTB.

7.DopmynupoBKa 3aKkoHa I'ecca. MaTemaTnyeckoe BBIpaKEHHE CIEACTBUA U3 3akoHa ['ecca.

8.0mnucanue MOHATHUS SHTPOIIUU CUCTEMBI, €TUHUIBI U3MEPEHUSI.

9.MaremaTrueckasi popmyia sl pacueTa U3MEHEHHS SHTPOIHHU B TIPOLIECCE PEAKIIHH.

10.Onpenenenue MOHATUS U300apHO-U30TEPMHUECKOTO TMOTEHIMANa peakiuu (dHepruu ['nbbca).

Uro orpakaer BenuuuHa 3Hepruu ['mdoca?

11.0npenenenne NMOHATHS CTaHAAPTHOM sHeprum ['mb0ca oOpazoBaHMs, €AMHUIBI 0Opa30BAHUS.

3HaueHus CTaHIapTHHIX SHepruil I'm60ca oOpa3zoBaHMsI MPOCTHIX BELIECTB?

12.Marematndeckas Gpopmyiia [yl pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAlIa B

MIpOLIECCe peaKLnu.

13.CooTHOIIEHUS MEKAY SHTATIBIUUHBIM U SHTPOIUNHHBIM (haKTOPaMU U HaMpaBJIeHUE NPOTEKaHHS

XMMHYECKON PEaKIuu.

14.ITonstue TepmoauHamMuueckoil ¢pyHkuuu. Ilepeuncnure mzBectHsle Bam TepmoanHamuueckue

GyHKIUH.

15.Boruncnure temnoBoit a¢ ekt peakiun BoccranorieHus 80 r Fe,O3 anromuHnem.

16.B03MOHO 1 1IpU CTaHIAPTHBIX YCIOBUSX HosrydeHHe aHuauHa 1o peakiuu NH3py + CeHery =
CeHsN Hz(m) + Hz(r)?

3amaHust 1Jsl NPAKTHYECKUX PadoT (TeKyluii KOHTPOJIb, IPUMeEPHI)
(I)paFMeHT K TeMe «OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu»

3ananue 1. UccaenoBanue OKMCJIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJM B KUCJIOH cpeje.
Hns pactBopa ¢ pH, 3a1aHHBIM BapuaHTOM, PAaCCUUTHIBAIOT 3HAYEHHE AJIEKTPOJHOI0 MOTEHIIMAlIa
CIIeyIOIIel OKUCIUTEIbHO-BOCCTAHOBUTEIHHON CUCTEMBI:

MnO, + 8H' + 5¢ = Mn?" + 4H,0,

- +
ecim koHmeHTparms MnO, 1 Mn?*, a Takke TeMmIiepaTypa  JaBICHHE COOTBETCTBYIOT CTAHIAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAUYEHUE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTaHIAPTHBIM U JENaloT BbI-
BOJI O BIIMSIHMH CPEJIbl HA OKUCIIUTEIbHBIC CBOMCTBA ITEPMAHTaHAT-HOHOB.

CrposT rpaduK 3aBUCUMOCTH OKHCIUTEIBHOTO moreHiuana MnO4 /M n* or pH cpensr. Ilpu xakux
pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MNO,4” noHamu:
I', Br’, CI"? IToka3siBaroT 3Tu 001acTu Ha rpaduke.
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3ananue 2. BoccTaHoB/IeHHe TEePMAHraHATA KAaJHus B Pa3JIMYHbIX Cpeaax.

B Tpu oTaenbHBIe MPOOUPKH C paCTBOPOM IIEPMaHTaHATA KaIKs JO0ABISIOT pa30aBIeHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI MU KOHIIEHTPUPOBAHHBIN PACTBOP IIEIOYHU. 3aTEM B KXKIYIO M3 MPOOU-
POK MPHUOABJISAIOT CBEXKENPUTOTOBIICHHBIN pacTBop cyiabdura HaTpust Na,SOs. s oObsicHeHusT Ha0II0-
JaeMOI'0 UMEIOT BBUJY, UTO B KUCIION cpesie 00pa3yroTcs MOHbI Mn?*, B HeiTpansHOU - MNO, 1 B cuiib-
HOIIICJIOYHOU Cpejie - HMOHBI MnO,. [Tonp3ysiCh MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIIOT ITOJHBIC
YPAaBHEHUs pEaKIuil.

Ha ocHoBaHWY BBIYMCIICHHBIX Il BCceX peakiuil 3HadeHnid DJ1C nenaroT BEIBOJ 00 OKHCIUTEIbHON
CIOCOOHOCTH MepPMaHTaHaTa Kajusl B KHCJION, HEUTPAIbHOM U IEIOYHOM cpenax.

3ananue 3. AHaJNU3 32JaHHON OKUCJIUTEJIbHO-BOCCTAHOBUTEJIbHOM PeaKIMu.

Jnst 3amaHHOM mapbl BewIeCTB (B COOTBETCTBHHM C WHIWBUIYAIbHBIM BapHaHTOM) OIPEACINISIOT
OKHCJIUTENh U BOCCTAHOBHUTEIb, paccunuThiBatoT DJ[C mist cTaHIapTHBIX YCIOBUIM U OIICHUBAIOT BO3MOXK-
HOCTBH CaMOTPOU3BOJIBHOTO MTPOTEKAHUS PEAKIIMH MEX1y HUMHU.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/IOM, COCTABJISIOT MOJTHOE YPAaBHEHUE PEaKIIUU.

3ananue 4. CpaBHeHHe OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIX CBOWCTB BelllECTB.

s 3apaHHOTrO BemecTBa (B COOTBETCTBHM C MHIUBUIYaIbHBIM BapUAHTOM) OMPEACISAIOT CTEIIEHU
OKHCJIEHHSI aTOMOB M OTMEUYAIOT, OKHUCIUTEIEM WM BOCCTAHOBUTEIEM MOXET OBITh TO BEIIECTBO B
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. [Ipu HeoOXoauMOCTH HCTONB3YIOT 3HAUYEHUs CTaHIapT-
HBIX JIEKTPOJIHBIX MOTECHIIUAJIOB.

W3 npuBeIEHHOTO CHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOpPbIE MOTYT B3aHMOJECICTBO-
BaTh C 3aJIaHHBIM BEIIECTBOM.

VYKka3bpIBalOT B MPEANOJIAaracMbIX PEaKIUAX OKHUCIUTEIh U BOCCTAHOBUTEIb, paccuuThiBaloT DJ[C
JUTSl CTAHIAPTHBIX YCJIOBHIA.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIIOT MOJHBIE YPABHEHUS PEAKIIUM.

KoHTpoJibHbIe padoThI 1JIsl 3204HOi GopMBbI 00yueHHs! (TEKYIIHI KOHTPOJIB):

Bremonusitorcs mo  yue6HOMy mocobuto B.IL.Cepena, JI.C.Monounukos, JI.B.Jlemumaona,
C.B.lenumena «OO0mast 1 HeopraHuyeckas XUMHUS: IJIEMEHThl TEOPUHU, CIIPABOYHbIE JaHHbIC, 3aJaHUS
AJIsI CaMOCTOSITeNbHO# paboTe» ExatepunOypr, 2012. 406 c. [4]. B Hem npuBeaeHbI 3a1aHUs, TIPUMEPHI
pelIeHns TUIIOBBIX 3a/1a4 ¥ TPpeOOBaHUS AJIsl BBITIOJIHEHMS 3a/1aHU .

OOyuaromuiics BBINOJIHSAET KOHTPOJIbHYIO padoTy 1o BapuaHty. s 3a0uHON GopMbl 00ydeHHUs
HOMEp BapuaHTa KOHTPOJIbHOW pabOThl ONpejaesnseTcs Mo JBYM MOCIEIHUM IU(ppaM HOMEpa 3a4eTHOM
KHMKKH.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHel ¢()OPMHPOBAHHBIX KOMIICTCHUM I

Yposens chopmu-
POBaHHBIX KOMIIE- Ornenka [Nosicnenus
TEHUUH

Teopernueckoe conepkaHue Kypca OCBOCHO ITOJIHOCTBIO, BCE
IPeyCMOTPEHHBIE IPOrpaMMOil 00yueHus yueOHbIe 3a/1aHUS BbI-
IIOJIHEHBI.

OOyuaronuiicss 1eMOHCTPUPYET CHOCOOHOCTh K caMoo0paso-
BAaHUIKO M HCIIOJIB30BAHHUIO B HpaKTquCKOﬁ JACATCIIBHOCTHU HOBBLIX
3HAaHUM M yMEHHH, B TOM 4Mcie B OONacTAX 3HAHWUU, HEMocpe.-
CTBEHHO HE CBSI3aHHBIX CO cdepoit MpodecCHOHaTbHON AESTeTbHO-
CTH

Bricokuit 3a4TEHO

TeopeTtnueckoe cofiepaHue Kypca OCBOCHO MOJIHOCTbHIO, BCE
MPEelyCMOTPEHHBIE MPOTpaMMOii 00yueHusl yueOHbIE 3aJaHHsI BbI-
MOJIHEHBI C HE3HAUUTEIbHBIMU 3aMEUaHUSIMHU.

OOyuatonuiics croco0eH K caMoo0pa3oBaHUIO M UCIOJIB30-
BAHUIO B MPAKTUYECKOMN JEATEIbHOCTH HOBBIX 3HAHUW U YMEHU, B
TOM 4YHCIIC B OGJI@.CTSIX 3H3HPII>1, HCTIOCPCACTBCHHO HC CBA3AHHBLIX CO

Bba3oBrrit 3a4YTEHO
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Yposens chopmu-
POBaHHBIX KOMIIE- OreHka [NosicHeHus
TEHUUHN

cdepoit mpodhecCUOHATBLHOM NesTEIIEHOCTH

TeopeTnueckoe coJepkaHHe Kypca OCBOEHO YaCTUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOil 00ydeHUs y4eOHbIX
3aJJaHUH BBIIIOJIHEHO, B HUX UMEIOTCSI OIIMOKH.

OOyuaromumiicss coco0eH 1o PyKOBOJICTBOM K ¢amM000pa3o-
BaHUIO M HCIOJB30BAaHUIO B IIPAKTUYECKON JEATEIBHOCTH HOBBIX
3HAaHUN W YMEHHH, B TOM YHCJIe B 00JIACTSAX 3HAHWUM, HEMOCPE.l-
CTBEHHO HE CBSI3aHHBIX CO c(pepoil mpodecCHoHaNbHOMN JesITeIbHO-
CTH

[Toporosbiii 3a4TEHO

Teoperudeckoe colep)KaHHEe Kypca HE OCBOCHO, OOJIBIIMH-
CTBO MPEAYCMOTPEHHBIX MPOTPaMMOi O0ydYeHUsI YICOHBIX 3aJlaHUi
7100 HEe BBIMOJIHEHBI, MO0 cofepkaT IpyOble OLIUOKHU; TOMOTHH-
TeJbHAsI CAaMOCTOSITeNIbHASL padOTa HAJl MaTePHAIOM HE MPHUBENIA K
KaKOMY-JIN0O 3HAYUTEIHLHOMY MOBBIIICHUIO KA4YeCTBA BBHITOJHCHHS
yueOHBIX 3aJaHHi.

OOyuaromumiicss He Croco0eH K caM0o00pa30BaHUIO U MCIIOJIb-
30BaHMIO B MPAKTHYECKOW JICATEIIbHOCTH HOBBIX 3HAHWIA M YMCHUIA,
B TOM YHUCJIC B O0JIACTSAX 3HAHWM, HEMOCPEACTBCHHO HE CBSI3aHHBIX
co chepoii mpodeccrnoHaIbHOMN 1eATeTbHOCTH

Huskuii He 3a4TEeHO

8. Metoauyeckue ykazaHus AJ1sl CAMOCTOSITeIbHON padoThbl 00y4aroLuxcs

CamocrosTenbHast paboTa CriocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOTHI ¢ yueOHOW U HayuyHOU JIH-
TepaTypoi, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETHUYECKOI0 MaTepHualia, ClIOCOOHOCTH MCIIOIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B IPO(PECCUOHATBHON JAESITENbHOCTH.

CamocrosTenbHas paboTa BBIOIHSAETCS BO BHEAYJUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEMNOJIaBaTelsl, HO 0€3 ero HeMmoCPeACTBEHHOI0 y4yacTus (IIpU YacTHY-
HOM HENOCPECTBEHHOM YYacCTHHM IPETo1aBaTelis, OCTaBIIAIONIEM BEIYLIYIO pOJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmel camocmosmenvrol pabomel 00ydarOMXcsi pa3HooOpa3Hbl. OHU BKIIIOUYAIOT B ce0s U3Y-
YeHHe y4yeOHOM, HayuyHON M METOAMYECKOH JUTepaTyphl, MaTEpHAJIOB MEPUOIUYECKUX M3AAHUN C MpH-
BJICYCHUEM DJIEKTPOHHBIX CPEICTB OPUIINATBLHON, CTATUCTUYECKOMN, TIEPHOJUISCKON U HAydIHOH MH)OP-
Mall1y; CO3/1aHNE NIPE3EHTALNN U T0KJIa/I0B.

B mpomecce w3ydeHHs TUCHMIUIMHBI «XUMUs» oOydatommmucs Hampasnenms 23.05.01 —
«HazeMHbIe TPaHCIIOPTHO — TEXHOJOTHMUECKUE CPEACTBa» (Crenuaiu3anus — «ABTOMOOMIN U TPaKTO-
PBI»). OCHOBHBIMU 8UOAMU CAMOCMOAMENbHOU PaDOOMbl BISIFOTCS:

- IOATOTOBKA K ayAUTOPHBIM 3aHATHUAM (JEKLIHUSAM U MPAKTUYECKUM 3aHITHIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsATeNbHAsE paboTa HaJa OTAEIbHBIMU TeMaMM Y4eOHON JUCLUMUIUIMHBI B COOTBETCTBUH C

y4eOHO-TEMATHIECKUM TJIAHOM;

- BBITOJIHEHUE KOHTPOJIBHBIX paboT, 11 3204YHON (OPMBI 00YUEHUS;

- IOATOTOBKA K 3a4eTy.

Ha 3aHATHAX JIGKUMOHHOTO THUIA IMPENoJaBaTeNlb M3JaraeT M pa3bsCHIET OCHOBHBIE, Hanboiee
CJIO’KHBIE TIOHATHSI TEMBI, & TAK)KE CBA3aHHbBIE C HUMU TEOPETUYECKUE U MPAKTUYECKUE NMPOOJIEMBI, 1aeT
PEKOMEHIallNY Ha BBIIIOJIHEHUE CaMOCTOSITENIbHOM paObOTHI.

B xoxe neknuii 00ydarommmMcs peKOMEHIYeTCS:

- BECTH KOHCIIEKTHUPOBAaHUE YUeOHOT0 MaTepuana;

- oOpallaTh BHUMAaHUE Ha ONpPeeSIeHHs OHATHH, (POPMYIMPOBKU 3aKOHOB U UX MAaTEMaTHYECKOE
BBIPAKEHUE, MOJIOKEHHS, PACKPBIBAIOIINE COAEPKAHUE TE€X WM MHBIX SIBICHUN U IPOLECCOB, HAyYHbIE
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BBIBOJIbI M IPAKTUYECKUE PEKOMEHAALINHN 10 UX TIPUMEHEHUIO;

- 3a/1aBaTh MPENOJABATENII0 YTOYHSIOIINE BONPOCH C LENbI0 YSICHEHUS TEOPETUYECKUX IOJIOXKe-
HUM, pa3pelIeHNs CIIOPHBIX CUTYyalUH.

B pabGounx KOHCIEKTaX >KeNaTeIbHO OCTaBJIATH I0JI, HA KOTOPbIX BO BHEAYAUTOPHOE BpeMs
MOXKHO C/IeTIaTh TIOMETKH M3 y4eOHO-METOJUYECKOr0 00CCIICUeHUS Il CAaMOCTOSTEIIBHON paboThl 00Y-
YAOIUXCs, JONOJHSIIOIEro MaTepuaia IpOCHylIaHHON JIEKLHH, a TAaKKe MOMETKH, IOJYepKHBArOIIne
0c00yI0 BaKHOCTh TE€X MJIM UHBIX TEOPETHUECKUX TTOJIOKCHHH.

Jlis ycnemHoro oBjaieHust KypcoM He0OXOJMMO IOcelaTh BCe JEKIUH, TaK KaK TeMaTU4YeCKUH
MaTepHall B3aMMOCBsI3aH MEeXAy co0oii. B ciyyasx mporycka 3aHSATHS CTYIEHTY HEOOXOAUMO CaMOCTOs-
TEJIbHO W3YYUTh MaTepuall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI 110 MPOMYIIEHHONW TeMe BO BpeMs UH-
JTUBUAYAIbHBIX KOHCYJIbTALUM.

[TpakTyeckue 3aHATHS — 3TO aKTHBHas opma yueOHoro mpouecca. [Ipu moaroToBke K npakTu-
YEeCKUM 3aHATHSIM OOy4aromeMycsi HEOOXOAWMO M3YYUTh OCHOBHYIO JIMTEPATYpy, O3HAKOMHTCS C JIO-
MIOJTHUTEIbHOM JUTEpaTypol, ydyecTb peKOMEHJAlMU MpenoaaBareis. TeMbl TEOpeTHUECKOro CoAepKa-
HUS TIPEAIOJIATaloT JAUCKYCCHOHHBIM XapakTep oOcCyxneHus. bompmas yacTe TeM AMCHUIUIMHBI HOCUT
IPAKTUYECKUH XapakTep, T.€. MPEANoaraeT BbIIOJHEHNE MHIMBUAYAIbHBIX 3a/laHU U pellieHue 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYALIUH.

BaxHOll yacTbi0 CaMOCTOSTENBHOM pabOThI ABIAETCA UYTEHHE Y4eOHOW M HaydyHOH JMTeparypsbl.
OcHoBHas (yHKIHS YIeOHUKOB — OPUCHTHPOBATh CTYACHTA B CUCTEME 3HAHHI, YMEHHUI U HABBIKOB, KOTOPbIE
JIOJKHBI OBITh YCBOEHBI OYAYLIMMHU CHELUATMCTAMU 10 TAHHOW TUCLUILINHE.

Ormpoc 1o TemMe MPaKTUYECKON padoThl MPEACTaBISET COO0M OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI.
W3noxeHue B MUCbMEHHOM BHJIE PE3yJIbTATOB TEOPETHUUECKOIO aHAJIN3a WM pellIeHHe 3a7audl 10 Ompe-
neneHHoi teme. CoaepkaHuEe UHIUMBUIYAIbHBIX BOIIPOCOB IO TEMaM MPAKTUYECKUX PabOT OpUEHTUPO-
BaHO Ha IMOJTOTOBKY OOYYaIOIIMXCSl IO OCHOBHBIM BOIPOCAM Kypca. YPOBEHb BBIIOJHEHHS MO3BOJISET
IIpenojaBaTesiM CYAUTh O XOA€ CaMOCTOSITEIbHOU paboThl 00YYaroIIMUXCsl B MEKCECCUOHHBIN NIEPUOJ U O
CTEIEHU UX MTOATOTOBKH K 3K3aMEHY.

BoinonHeHne KOHTPOJIbHBIX paboT 00ydaroluMUCs 3a04HOM (DOPMBI SBIISETCS YaCThIO CAMOCTOSI-
TeJNbHOM paboThl U MpeaycMaTpUBaeT MHAWBUIYAIbHYIO PabOTy CTYAEHTOB C y4eOHOI nuTepaTypoi u
MIEPBOUCTOYHUKAMH 110 COOTBETCTBYIOIIMM T€MaM Kypca. 3aJaHusl, IPUMEpPBI PEIIeHUs TUIIOBBIX 3aJa4 U
TpeOOBaHUs ISl BBIMOJHEHH 3a1aHuil puBeieHbl B yueoHoMm nocodun: b.I1.Cepena, JI.C.Moa04HHUKOB,
JI.B.lemunoa, C.B.llenumeBa «OOmas u HeopraHudeckass XUMHUS: SJIEMEHThl TE€OPUH, CIIPABOUHBIE
JaHHbBIE, 3aJaHUs T CAaMOCTOATENIbHOM paboTel»y Exarepunoypr, 2012. 406 c. [4].

OOyuaromuiics BBINOJIHIET KOHTPOJIbHYIO paboTy 1o BapuaHTy. s 3aouHOi Qopmbl 00yueHus
HOMEp BapuaHTa KOHTPOJIbHOM paboThl ompeaensercs Mo ABYM IMOCIEAHUM HudpaM HOMEpa 3a4yeTHOM
KHMKKH.

PykoBoauTenps U3 yncna npenojasarenei kadeapsl OCYIIECTBISIET TEKYIee pyKOBOACTBO, KOTOPOE
BKJIIOUAET: KOHCYJIBTALUU C LENbI0 OKAa3aHUsl OPraHM3allMOHHONW U Hay4YHO-METOANYECKON IMOMOIIHU CTY-
JICHTY; KOHTPOJIb HaJl BBIIOJIHEHHEM pabOThl B YCTaHOBIIEHHBIE CPOKH; IPOBEPKY COAEpKaHUA U 0POpM-
JICHUS 3aBEPILIEHHON pabOTHlI.

KonTtponbHast paboTa BINOIHAETCS 00y4aIOMIMMCsl CAMOCTOSITENIFHO U JI0JDKHA OBITh MpeACTaBIeHa
K MPOBEPKE MPETO/IaBaTelio 10 Havajaa K3aMEHAIMOHHOW ceccru. BrimoiHeHHas paboTa T0KHA OBITH
3anuieHa oOyyaromuMcs. BeinmonHeHue u 3ammra KOHTPOJIBHBIX paboT sBIsieTCs 00s3aTeNbHBIM yCII0-
BHUEM JUIsl JIONYCKa CTY/AEHTa K 3K3aMeHy Mo aucuuiinHe. CTy/IeHThl, He BBIIOJHUBIINE KOHTPOJIbHYIO
paboty, K cade sK3aMeHa He JolyckaloTcs. PaboTa nomkHa ObITh akKypaTHO O(opMIleHa B MEYaTHOM
WM IHCbMEHHOM BHJI€, YI00HA /JIsl IPOBEPKU U XpaHEeHHs. 3allluTa KOHTPOJIBbHON paboThl MOXKET HOCUTD
KaK MHAMBHYaTbHbIH, TaK U MyOJIUYHBIN XapaKTep.

[ToaroToBka k 3aueTy npearnosaraer:

- U3y4YE€HHUE OCHOBHOM U IONIOJIHUTEIILHOM JINTEPATYPHI;

- U3y4€HHUE KOHCIEKTOB JIEKLIUH;

- y4acTue B IPOBOJUMBIX KOHTPOJIbHBIX OIPOCaXx;

- BBITIOJTHEHUE KOHTPOJIBHBIX Pad0T JIsl 3209HON (hOPMBI O0YUIEHUS.
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9. IlepeueHb MHGPOPMAIMOHHBIX TEXHOJIOTHI{, HCIOJIb3YyeMBbIX
NPH OCYLIECTBJICHUH 00Pa30BATEJIbHOI0 NIPOLecca 10 AUCHHILINHE

JUisl yCIIeIHOr o OBJIQACHUS TUCLMIITIMHOM MCIIONIBb3YIOTCS ClIeAYIoIHe HH()OPMAIIMOHHBIE TEX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHMH JICKIMH HCHONB3YIOTCS IMPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHANIBHBIC CaANThI, HCIOJIb30BAHUE BHICOMATCPUAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

* JlaboparopHble 3aHATHS 10 IUCLHUIUIMHE MPOBOIATCS B CIEHUAIM3UPOBAHHONW y4eOHOM
ayJAUTOpUH.

JlaGopaTopHbIe 3aHATHS MO TUCIHUIUIMHE MPOBOISATCS C UCIOIB30BaHUE PA3IMYHOTO JIAOOPATOP-
HOro 000pyI0BaHHUs, a TaKKe Ha JaOOpaTOPHBIX CTeHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydarommiics 3Ha-
KOMUTCSI € (U3UKO-XMMHUYECKMMH METOJaMU aHaiu3a OOBEKTOB OKpY’Kalolled cpelbl, padoToil u
YCTPOICTBOM IIbLJI€ Ia300YKCTHOIO 000PYAOBaHMS M IPUOOPOB, UCTIONB3YEMBIX MPU UCCIIEI0BAaHUU 00b-
€KTOB OKPYAIOIIEH CPeJbl, YUUTCS TOTOBUThH CTaHIIAPTHBIE PACTBOPHI, CTPOUTH KaTHMOPOBOUHBIE Irpadu-
KU U T.II.

B mpouecce u3ydeHMs] NUCHUIUIMHBI yYEOHBIMU LENSMM SIBISIFOTCSI MEPBUYHOE BOCIPUSTHE
y4eOHOM MH(OpPMaIK O TEOPETUUECKUX OCHOBAX M MPUHIUIAX PAOOTHI C JOKYMEHTaMH (KapThl, IUIaHBI,
CXEMBbI, PErJIaMEHThl), €€ YCBOEHHUE, 3allOMUHAHKE, @ TAaKK€ CTPYKTYpPUPOBAHHUE MOJIYYEHHbIX 3HAHUU U
pa3BUTHE UHTEIJICKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITEIbHOCTH PEIPOLYKTUBHOIO
xapakrepa. [locpeacTBOM HCHOIB30BaHUS 3TUX HHTEIJIEKTYaJbHBIX YMEHHUH OCTUTAIOTCSl y3HaBaHHE
paHee YCBOEGHHOI'O MaTepuasla B HOBBIX CUTYalMsIX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaLUsX.

JUis MOCTHMXKEHHs 3TUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TpaJMILMOHHBIE MH()OPMATHUBHO-
pa3BUBAIOIINE TEXHOJOTUH OOYyYEHHUS C YYETOM Pa3jIM4HOI0 COYETaHMsI MAacCUBHBIX (OpM (JIEeKIus, Jia-
00opaTopHOE 3aHATHE, KOHCYJIbTAIUsS, CAMOCTOSATENbHAs pab0oTa) U PENPOTYKTUBHBIX METOJIOB 00ydeHUs
(moBecTBOBAaTENIbHOE M3JI0XKEHHE YueOHON MHpOpMAIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE M3JI0KEHHE)
U J1a00paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIIOJHEHHE Kelc-3aaHui, pacueT 3K00H03aIUTHO-
r0 000PYI0BaHHUS).

VYHuBepcuTeT obecredyeH HeOOXOAUMbBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOrpaMMHOI0 obecrede-
HUSI:

®  CceMelCTBO KOMMEPUYECKHX OINEpallMOHHBIX cucTeM cemerictBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpaMMHasl cucTeMa JUIsi OOHapyKEHHUs! TEKCTOBBIX 3aMMCTBOBAaHMN B y4eOHBIX M Hay4YHBIX
pabotax «AHTuUIaruat.BY3y,

e  IByX- M TpEXMEpHas CUCTEMA aBTOMATU3UPOBAHHOIO NMPOEKTUPOBaHus U uepueHnuss AutoCAD.

10. Onucanue MaTepUAIbLHO-TEXHUYECKOMH 0a3bl, HEOOX0IMMO¥ /15 OCyIIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILIHHE

Peanm3zanus yaeOHOTO mporiecca OCyIIeCTBISIETCS B CIICIMATBHBIX yUeOHBIX ayAUTOPUSIX YHHBEP-
cUTeTa Uil MIPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIIA, Ja00PAaTOPHBIX 3aHATUHN, TPYIIOBBIX U UHAUBUIY-
ATBHBIX KOHCYJIbTAIMHA, TEKYIIETO KOHTPOJIS ¥ IIPOMEXYTOYHON aTTecTalin. Bee aymuTopun yKOMITIEK-
TOBaHbl CHELHUATU3UPOBAHHOW MEOENbI0 M TEXHUYECKUMM CpEACTBAaMH OOY4YeHMS, CIYXKAIUMH IS
npenacTaBieHuss ydeOHoll uHpopManuu Oonbiioil ayautopuu. Ilpm HeoOXxomumocTu 00ydaromuMes
npeJuIaraloTcss Habopsl IEMOHCTPAILIMIOHHOTO 000pyIOBaHUS U y4yeOHO-HATJISAHBIX MocoOui, obecnedn-
BAaIOLIME TEMATUUYECKNE WILUTIOCTPALIUU.

CamocrosarenbHas padoTa 00y4arOUIMXCs BBIMOIHICTCSA B CIIELUAIN3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opyJaoBaHa ydeOHOW MeOenblo, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO IOJKIIOUEHUS K
cetu «MHTepHET» U 0OECIeYeHnEeM JOCTYIa B AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpery
YIIITY.

Ecth nomerienue Uit XpaHeHHUs U MPOPUIAKTHYECKOTO 0OCITYKUBAHHSI yU€OHOTO 000pYyI0BaHUSI.
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TpeOoBaHusi K ayAUTOPUAM

HanmenoBanue criequaIbHBIX IIOMEILEHUNA
Y TTIOMENICHUH U1 CaMOCTOSITEIHHOM paOOThI

OcCHaIIIEHHOCTH CIEUAILHBIX [TOMEIEHUH
Y TTIOMENICHUH JJI1 CaMOCTOSITEIbHOM pabOThI

Ilomemenue Ui JIGKUUMOHHBIX  3aHATHUH,
IPYNIOBBIX M WHIWBHIYaJIbHBIX KOHCYJIbTa-
LIUW, TEKyILleW M NPOMEXKYTOYHOM arTTecTa-
05078

Cronbl ¥ ayIUTOpPHBIE CKaMbH, KOMIUIEKT HarJisj-
HBIX MOCOOMH; MEPEHOCHOE MYJIbTUMEAUMHOE 000-
pynoBaHue (HOyTOYK, SKpaH, IPOECKTOP)

[Tomemienue 1t 1a00pATOPHBIX 3aHATHIHA

VYueOHast maboparopus Ui poBeneHus 1abopaTop-
HBIX 3aHATHI, OCHAIICHHAs JTAOOPATOPHBIMH CTOJIA-
MU H CTYJIbSIMH, IIKa(aMu I XpaHEHUSI PEaKTHBOB,
7a00paTOPHBIMUA yCTAHOBKAMH, KOMIUIEKT y4eOHO-
HArJISIHBIX MAaTEpPUAIOB XMMHYECKON MOCYJ0M U pe-
AKTHBAMHU

[Tomemenus A caMOCTOSTEILHON pabOThI

Croubl, CcTynbs, dKpaH, mpoektop. Paboume mecta
CTYJEHTOB, OCHAIIIEHbI KOMIIBIOTEPaMH C BBIXOJOM B
ceTh VIHTEpHET W AJIEKTPOHHYIO WH()OPMAIMOHHYIO
00pa30BaTeNbHYIO CPENy.

[Tomenienune it XpaHeHUs] ¥ TPODUIAKTHIEC-
CKOTO O0CIy)XHBaHHSI y4eOHOro 000pyIOBa-
HUSI

PacxoHble MaTepuansl JUisi pEMOHTa U 00CIyKUBa-
HUS TEXHUKU. MecTa Juis XpaHeHHus 000pyJ0BaHUs
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