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1. OOmue moJI0KeHUA

Jucuumnnmza «Xumus» oTHocuTcs K 0510ky b1 yyeOHoro miana, BXOASIIEro B cOCTaB 00pa3oBa-
TEIBLHON MporpaMmbl Beiciiero oopazoanus 23.05.01 — HazemHbIe TpaHCHIOPTHO-TEXHOJIOTUYECKUE
cpezacta (crieruanu3aius — ABTOMOOMIIbHAS TEXHUKA B TPAHCIIOPTHBIX TEXHOJIOTHUSX).

HopmatuBHO-MeTOIMYecKkoi 0azoi 11 pa3paboTku pabodeit mporpamMmbl YIeOHOW JTHUCIIHMILIN-
HbI «XUMHS» SIBISFOTCSA:

- ®enepanpHbiii 3aKk0H «O0 oOpazoBanuu B Poccutickoii denepanuny, yTBEpKICHHBIA MpUKa-
30M MunoOpnayku P® ot 29.12.2012 Ne 273-D3;

—IIpuka3z Munoopuayku Poccun ot 05.04.2017 Ne 301 «O06 yTBepKAeHUU MOPSIAKA OpraHu3a-
[IUU U OCYIIECTBICHUS 00Pa30BATEILHOM ACITETLHOCTH 110 00pa30BaTEIBHBIM IIPOTrPAMMAaM BBICIIIETO
o0Opa3oBaHus — MporpaMmamM OakaiaBpuaTa, IporpaMMaM CIelHaTUuTeTa, IporpaMmMaM MarucTpary-
pBI»;

—IIpuka3 MunHCTEpCTBa Tpya U conuanbHOi 3amuThl OT 23.03.2015 Ne 1871 «O06 yTBepxke-
HUU MPOPECCHOHATBHOTO cTaHaapTa «CHerualiicT M0 TEXHUYSCKOMY THarHOCTUPOBAHUIO U KOHTPO-
JIF0 TEXHUYECKOT'0 COCTOSIHUSI aBTOTPAHCHIOPTHBIX CPEJICTB MPHU MEPUOIUIECKOM TEXHUYECKOM OCMOT-
pe»;

—IIpuka3z MunucrepcTBa Tpyaa u conuanbHoi 3amuThl oT 31.10.2014 Ne 864n «O6 yTBepxkae-
HUU IPOo(heCcCUOHATBLHOTO cTaHaapTa «CIeUuaircT Mo OpraHu3aIui MOCTIPOJAKHOTO 00CTYKUBAHUS
U CepBUCaY;

—@enepanbHbIN TOCYIapCTBEHHBIA 00pa3oBaTeNbHbIN CTaHAApT Bhiciiero oopaszosanus (PI'OC
BO) no cneuunansHoctu 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CPENCTBa» (YpOBEHb
CICIUAIINTET), YTBEPKICHHBIN Mpruka3oM MuHHcTepcTBa oOpa3oBanus U Hayku PD ot 11.08.2020 Ne
935;

- VY4yeOHble TUIaHBI OOpA30BATENBHOM MPOrPaMMbl BBICIIETO OOpa30BaHUs CIEHUATBLHOCTH
23.05.01 — HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (crenuanu3anus — ABTOMOOHIbHAS
TEXHHKA B TPAHCIOPTHBIX TEXHOJOTHSX), MOATOTOBKH CIEIIHAIMCTOB MO OYHOW M 3a04HON (popmam
o0yuenusi, omoopeHnbie YuenbiM coBetoM YIJITY (mportokoin ot 24.03.2022 Ne 3).

OOyuenne 1o oOpaszoBarenpHONM mporpamme 23.05.01 — HazemHBle TpaHCHIOPTHO-
TEXHOJIOTHYECKUe cpezcTBa (crenuanu3anus — ABTOMOOMIIbHAS TEXHUKA B TPAHCIIOPTHBIX TEXHOJIO-
T'HSIX) OCYIIECTBIISIETCSI HA PYCCKOM SI3BIKE.

2. TlepeyeHb MIaHMPYEMBIX pPe3yJbTATOB 00YUeHUsI N0 AUCHMUIIUHE, COOTHECEHHBIX €
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOIrPaMMbl

[TnanupyeMbIiMH pe3yabTaTaMi 00y4eHUs O AUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUS, BIIAJCHUS
W/WIM OMBIT AESITEIbHOCTH, XapaKTEPU3YIOLIUe 3Talbl/ypoBHU (POPMHUPOBAHUS KOMIIETEHIIUN U 00ec-
NEYMBAIONINE JOCTH)KEHUE TUIAHUPYEMBIX PE3Yy/IbTaTOB OCBOCHUSI 00pa30BaTENIbHON MPOrpaMMBbl B 1ie-
JIOM.

Ienb ocBOCHUsI NUCHHUILVINHBI — TIOJYYEHUE 3HAHUI O CTPOSHUH BEILECTBA, IPUPOIE XUMHUE-
CKOH CBSI3M M CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMUYECKUX JIEMEHTOB, COCIMHEHUH, BEIIECTB U MaTe-
pHAJIOB, U MPUOOPETEHNE MPAKTUUYECKUX HABBIKOB 110 U3YUEHHIO M XUMUYECKOMY aHAJIU3y Pa3IHuHBIX
BEIIECTB OKPY’KAIOLIEr0 MHpa, MPUMEHEHUE MOJTYYEHHBIX 3HAHUM JUIsl OMHCAHMSI TEXHOJOTHYECKHX
IIPOLIECCOB, MTPOUCXOJALINX B OKPYKAIOIIEM MUDE.

3agaum AUCHUILIMHBI:

— 3aJI0)KUTh OCHOBBI 3HAaHUU O CTPOEHUM BELIECTBA, IPUPOAEC XUMUYECKOW CBSI3U U CBOMCTBaX
Pa3IMYHBIX KJIACCOB XMMHUYECKHX AJIEMEHTOB, COEIMHEHUH, BEIIECTB U MaTepUAJIOB;

— HAY4YMUTb UCII0JIb30BATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIs1 IPOrHO3UPOBAHMSI U ITPO-
BEJICHUS] XUMUYECKUX IKCIIEPUMEHTOB;

— HAY4YMTh NPOU3BOJUTH aHAINU3 U 00pabOTKY MOJYYEHHBIX PE3yJIbTaTOB, UCIOIL30BATh MEXa-
HU3MbI XUMUYECKUX PEaKIUil, MPOUCXOIAIINX B TEXHOJIOTMYECKUX MPOIECCax U OKPYKAIOLIEM MUPE;

— YAETIUTh BHUMaHUEe (POPMHUPOBAHUIO HAYYHOTO MBIIIUICHUS;

— pa3BUTh HaBBIKU PabOThl C XUMUYECKUMH BEIIECTBAMHU, XUMUYECKOW MOCYA0U, TpubopaMu 1
o0opynoBaHueM;
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— J1aTh MPECTABICHUE O TOKCHYHOCTU TeX WJIM MHBIX BEIECTB M MPOIYKTOB, C KOTOPHIMU BO3-
HUKHET HEOOXOIMMOCTh paboTaTh B CBOEH MPO(eCcCHOHATIEHON e TEIHLHOCTH.

IIpouecc u3yyeHus JMCUMILNIMHBI HANIPABJIEH HA (pOPMHUPOBaHUE CileayIOMX npogeccuo-
HAJbHBIX KOMIIeTeHMii:

OIIK-1 — Cnoco0OeH cTaBUTh U peliaTh WHKEHEPHBIC W HAYYHO-TEXHHUYECKUE 3a/1adu B chepe
CBOEH MpodeccuOHANbHON AESITEIbHOCTH U HOBBIX MEXKIUCIMILTUHAPHBIX HANPABICHUN C HCIOIb30-
BaHUEM €CTECTBEHHOHAYYHbIX, MATEMAaTUYECKUX U TEXHOJIIOTMUECKUX MOJEIEH

B pe3yabrare uzy4yeHnusi AMCUUIJIMHBI 00YYAIOIMICS J0JIKEH

3HATh:

— OCHOBHBIE XMMUYECKUE 3aKOHBI M 3aKOHOMEPHOCTU MPOTEKAHMSI XUMUYECKUX MPOILIECCOB, B3aUMO-
CBS3b COCTaBa, CTPYKTYPbI, CBOMCTB U PEAKLIMOHHON CIOCOOHOCTH XMMHUYECKHUX BEIIECTB; O XUMUYE-
CKHX CBOMCTBaX OCHOBHBIX KJIaCCOB COCUHEHHI U METO/IaX UX MOJTyUYCHHUS;

yMeThb:

— HCIIOJIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUSI XMMHUECKUX PEaKUil Mpu U3y4YeHUH U aHa-
JIM3€ COEUHEHMM, BEIECTB U MAaTEPUAIIOB OKPYKAIOLIETO MHUPA;

— IPUMEHSTh XUMUYECKHE 3aKOHBI ITPU pa3paboTKe, aHaIM3€e, ONMMCAHUN U MOJIEIUPOBAHUU METOJIOB U
CHIOCOOOB IMOTYYSHHS U H3yUCHUSI OMOXUMHUYECKUX CHCTEM.

BJIa/1€Th:

— HaBBIKAMHU TPOBEJCHHUS XUMUYECKOTO IKCIIEPUMEHTA, 00PaOOTKH M OMUCAHUS TTOTYYEHHBIX PE3YIlb-
TaTOB.

3. MecTO TMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jannas yueOHasi TUCHUILUIMHA OTHOCUTCSA K 00s3aTeNbHOM YacTH, 4TO 03Ha4yaeT (GOopMUPOBaHUE
B TIpoliecce 00y4YeHus1 y 00y4aromuxcs OCHOBHBIX OOIIENPO(EeCCHOHANBHBIX 3HAHUN M KOMITETCHITHI
B paMKaXxX BHIOpAHHOM CIIeI[UaTU3aIIHH.

OcBoeHUEe JAaHHOW AMCIUIUIMHBI SBJISETCS HEOOXOJUMOW OCHOBOM JIJIsi MOCTEAYIOIIETO HU3yde-
Hus aucuuiuind OITOIT n Hanrcanust BBITYCKHOW KBaJM(DUKAIIMOHHOM PabOTHI.

Hepeueﬂb 0660716’{1/[661}01441/[)@ conymcmeyruux u obecneyusaemvix OMCI/;MI’UZMH

OGecneynBaronye ConyTcTByIONIME Ob6ecneurBaeMbIe
Okonorus VYuyebHas mpakTHuka (03Ha- Marepuanosenenue. TeXHOIOTUSA KOH-
KOMUTENbHAsI TPAKTUKA) CTPYKLMOHHBIX MaT€pHaJIOB
dusnka Pusnka JlononHuTeNbHBIE TTIABbI PU3UKU
Maremartuka CriennasibHble pa3/ieibl MATEMAaTUKU

JlomoTHUTETbHBIC TJIaBBl MATEMATHKHI
[ToaroroBka K cnaue u caada rocyaap-
CTBEHHOT'O dK3aMeHa

VYka3aHHbIE CBSI3U UCLUUIUIMHBI JAIOT 00YyYaroeMycsi CHCTEMHOE IPEJCTaBICHUE O KOMILIEKCE
U3y4aeMbIX AUCHUILIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaeT TpeOyeMblil TeOpeTHUECKUI
YPOBEHb M MPAKTUYECKYIO HAIMPaBJIEHHOCTh B CUCTeME 0Oy4eHHUs U Oynylien AesTeNbHOCTH BBITYCK-
HUKA.

4. O0beM THCHMILIMHBI B 3249€THBIX eJHHHUIAX C YKA3aHUEM KOJMYeCTBA aKaJeMU4YeCKHX
4acoB, BbIJ€JEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alIuXcs ¢ mpenojaBaresieM (1o BUaamM

YueOHBIX 3aHATHI) U HA CAMOCTOSITEJILHYIO PadoTy 00y4arommxcs

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

o Bcero akaneMnuecknx 4acoB
Bun yuebnoit pabotbl
oyHas opma 3aouHas Gopma
KonTakTHas pa6oTa c npenojaaBartejemM™: 52,35 10,35
nexmmn (J1) 18 2




o Bcero akameMuuecknx 4acoB
Bun yueGHO# paboThI
ouHas (hopma 3aouHas Gopma

npaktuueckue 3ausatus (I13) - -
nabopatopubie padotsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOUN pabOoThI 0,35 0,35
CamocTosiTeIbHAs padoTa 00y4YalomMXCs: 91,65 133,65
U3y4eHHE TEOPETUYECKOT0 Kypca 30 64
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 26 61
MOJITOTOBKA K MMPOMEXYTOYHOH aTTeCTaIluu 35,65 8,65
Bua npoMexkyTo4yHoil arrectanmm: IK3aMeH IK3aMeH
OO01mast TpyA0eMKOCTh 4/144 4/144

*KonrakTHas paboTa 06yJaIOMUXCS C NPEToNaBaTeIeM, B TOM YHCIIE ¢ IPHMEHEHHEM JUCTAHIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTHH, BKIIOYACT 3aHATHS JICKIIMOHHOTO THUIMA, M (WJIN) 3aHSATHSI CEMHUHAPCKOTO THUIIA,
nabopaTopHbIe 3aHATHSA, U (MJIM) TPYIIOBbIE KOHCYIbTAMY, U (MJIM) HHIMBUAYaAIbHYIO paboTy 0Oydaromerocs
C TperosaBaTeNieM, a TaKKe aTTECTAllMOHHBIC MCHBITAaHUSA MPOMEXYTOUHOH arrectannu. KonrakTHas padora
MOKET BKIIFOYaTh MHBIC BUABI y4EOHOH AEATEIBHOCTH, MPEAyCMATPHBAIOIINE TPYIIIOBYIO U HHANBHIYAIHHYIO
paboTy oOyuaromuxcs ¢ npernojaansaresneM. Yachl KOHTaKTHOH paboTs! onpenenstorces Ilonoxennem 06 opraHu-
3aIliM ¥ MPOBEACHUH KOHTAKTHOH pabOTHI MPU peann3aluy 00pa3oBaTeNbHBIX MPOTPaMM BBICIIETO 00pa3oBa-
HUS, YTBepKACHHBIM Y 4eHbIM coBeToM YIJITY ot 25 derpans 2020 roga.

5. ConepxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aejiaM) ¢ YKa3aHUeM OT-
Be/IECHHOT'0 HA HUX KOJMYeCTBA aKA/IeMUYEeCKUX YaCOB
5.1. TpynoemMkocTh pa3aejioB JUCHUIIMHBI

ouHasi popMma 00yueHus

Bcero
No . | CaMocTosgTenbpHas
HaunmenoBanue paznena quCHUILIMHBL JI | II3 | JIP | koHTaKTHOM
/T pabora
paboThl
1 | BBenenue B Kypc
1.1 | BBeneHnue u OCHOBHBIC MIOHATHSI U OTIpeIeIie- 05| - i 05
HUS ! !
1.2 | dyngameHTaIbHBIC 3aKOHBI XUMUHU 15| - 4 55 4
1.3 | OcHOBHBIE KJIacChl HEOPTAHUYECKUX COEMIU- 1 i 4 5 4
HEHUI
2 | CTtpoenmue BelecTBa
2.1 | Ctpoenue aToma U IEpUOANYECKAsE CUCTEMA 5 i 5 4 5
xumudeckux dyemMenToB .M. Meneneena
2.2 | XuMH4ecKasl CBsI3b M CTPOEHUE IIPOCTBIX MO- 3 i 5 5 8
JICKYIT
2.3 | Ctpoenue BeniecTB B KOHJAEHCUPOBAHHOM CO- ) i i ) 2
CTOSTHHH
3 | BBeneHne B TeOPHI0 XUMHUYECKUX MPOIECCOB
3.1 | DHepreTuka XUMHYECKUX MTPOLIECCOB 1 - | 4 S) 4
3.2 | CKOpOCTh XUMHUYECKUX PEAKIUN 1 XUMUYIE- 1 i 4 5 4
CKOE paBHOBECHE
3.3 | PactBOpbI 4 -1 8 12 11
4 | DAeKTPOXHMHYECKHE MPOIECCHI
4.1 | OKuCIUTETHLHO-BOCCTAHOBUTENBHBIE PEAKIIUN 2 - 4 6 4
4.2 | 'anpBaHUYECKHE DIIEMEHTEI 1 - 2 3 4
4.3 | DieKkTposn3 pacTBOPOB M PACIIABOB 05| - - 0,5 2
4.4 | Koppo3susi MeTaioB 05| - - 0,5 2
Hroro no paznenam: 18 | - | 34 52 56
IIpomexxyTounas arrecramus X X X 0,35 35,65




Bcero
No . | CamocrosaTenpHag
HaunmenoBanue pasnena quCUUILTMHBL JI | II3 | JIP | KOHTAKTHOH
/T pabora
paboThI
Bcero 144
3ao0uHasi gopma 00y4eHus1
Bcero
Ne . | CamocTosiTenpHAsS
HaumenoBanue pasnena quCUUILTMHBI JI | II3 | JIP | KOHTaKTHOH
/11 pabora
paboThI
1 | BBenenue B Kypc
1.1 | BBeneHue 1 OCHOBHBIE TIOHATHS U OMpeielie- 3
HUS
1.2 | dynpaMeHTAIbHBIC 3aKOHBI XUMUHU - - 2 2 10
1.3 | OcHOBHBIE KJIaCCHl HEOPTAHUYECKUX COCTH- 5 2 10
HEHUH
2 | CTpoeHmue BelecTBa
2.1 | CtpoeHue aToMa U NepuoanyYecKasi CucTemMa 05 05 14
XUMHYECKHX 2eMeHTOB /(.M. MeHnaeneeBa ! !
2.2 | XuMu4ecKkasi CBsI3b M CTPOCHHUE TIPOCTHIX MO-
05| - - 0,5 14
JIEKYI
2.3 | Ctpoenue BeniecTB B KOHJAEHCUPOBAHHOM CO- ) i i ) 4
CTOSTHUU
3 | BBegeHune B TEOPHI0O XUMHYECKHUX MPOIECCOB
3.1 | DHepreTrKa XMUMHUYECKUX ITPOLIECCOB - - - - 8
3.2 | CKOpOCTh XMMHUYECKHX PEaKuil © XUMUYe- 5 9
CKOE PaBHOBECHE
3.3 | PactBOpBI 05| - - 0,5 26
4 | DeKTpOXMMHUYECKHE MPOLECCHI
4.1 | OxucnuTenbHO-BOCCTAHOBUTENbHBIC peakimu | 0,5 | - 2 2,5 8
4.2 | 'anpBaHUYECKHUE DIIEMEHTHI - - - - 8
4.3 | DnexTpoau3 pacTBOPOB U PacIlJIaBOB - - - - 6
4.4 | Koppo3sust METaJIOB - - - - 6
HToro no pasngenam: 2 - 8 10 125
[TpoMexxyTouHast aTTecTanus X X | x 0,35 8,65
Bcero 144

5.2 Conep:xaHue 3aHATHI JEKIMOHHOTO THIIA

1. BBenenue B Kypc

1.1 Bseoenue u ocHo8Hble NOHAMUSA U ONpedeNeHUs
[IpenMer u 3a7aun XUMHUH, €€ NMPAKTUUYECKOE 3HaUYeHUE. XUMHUS U NMPoOIeMbl COBPEMEHHON HAyKU U
obmectBa. Ponb XuUMHMHM B pPa3BUTHM JIECOXMMHUYECKOro Komiulekca Poccuiickoit ®enepanum.
Opranu3zaiys caMoCTOSTeNbHOM paboThI 110 Kypcy 00IIe XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU
3aKOH COXpaHEHHUs Macchl U sHepruu. [lepuoanynocTs. 3akOH coxpaHeHus 3apsaaa. OCHOBHBIE CTe-
XUOMETPUUECKHUE 3aKOHBI XUMHH.

1.3 OcHosHvle Knacchl HeopeaHuuyeckux coOeOuHeHull
Oxcupl, TMAPOKCHUIBI (KMCIOTHI M OCHOBaHMs), coiu. KoMmekcHele coennHenus. OnpeneneHue, Ho-
MEHKJIaTypa.

2. CTpoeHmne BelecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumuveckux snemenmos .M. Menoeneesa
OcHOBHBbIE IOHATHS O CTpoeHUH aToMa. [loHsTHE 0 KBaHTax. OCHOBHBIE MOJIOKEHUSI KBAHTOBOM MeXa-
HUKU. DJIEKTPOHHOE 00J1aK0, OpOUTab, KBAHTOBBIE uKcia. [lopsaok 3anoaHeH s 3JeKTPOHHBIX YPOB-
HEll aTOMOB: 3aKOH HaUMEHbIIIEeH 3Hepruu, npaBuio XyHna, npuHuun [laynu, npaBuno KneukoBcko-
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r'0, 3aKOH JIEKTPOHHOM CHMMETpPHH, 3aKOH Mo3nu. ITpaBuiia mocTpoeHus: YETHBIX U HEUYETHBIX PSIOB
OO0JIBIINX TIEPUOJIOB. S-, P-, d- u f-3nemenTsl. [leproanyeckre CBOWCTBA XMMUYECKUX 3JICMEHTOB:
SHEPrUs MOHU3ALUU, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULATEILHOCTD, AaTOMHBIE M HIOHHBIE PANYy-
Chl, CTEIIEHb OKUCIICHHUS.

2.2 Xumuyeckas c6s3b U cmpoeHue npoCmulx MOAeKyl
OCHOBHBIE XaPAaKTEPUCTUKU XUMHYECKOM CBSI3U: JIIMHA, HAIPABJICHHOCTh, NPOYHOCThb. KoBaneHTHas
CBA3b. MeETO/ BaJIEHTHBIX CBSI3€W: HACBHIIIAEMOCTh M HAIPABJIEHHOCTb CBSI3U, KPaTHOCTb CBSI3H,
nossipuzyemMocts. ['ubpuanzanus. MeToq MOJNEKYISpHBIX OpOUTameil: cOCTaBlIeHUE SHEPreTHYECKUX
JyarpamMM JIByXaTOMHBIX MOJIEKYJ TOMO- M rereposiiepHbIx mojekyn Il mepuona. MoHHas cBs3b:
SHEPIusi MOHHOW CBS3M, NOJIIPU3ALMS MOHOB, MOJIIPHOCTh U IMOJSAPU3YEMOCTb CBA3U. XUMHUYECKas
CBSI3b B KOMIUIEKCHBIX COEIMHEHUAX. MeTO/ BAJICHTHBIX CBS3€U, TEOPUS KPUCTAUINYECKOTO MOJISL.

2.3. Cmpoenue sewgecms 8 KOHOEHCUPOBAHHOM COCMOSHUU.
ArperatHble coctosiHus. Kpucrammueckoe, xkuakoe u amopdroe coctosHus. bnwkHuil U nanbHUR
nopsiiok. OCHOBHbIE THUIBI CTPYKTYpP TBEPAOIO Tela: aTOMHasg, MOJIEKYJIIpHas, HWOHHas,
MeTaJlJIn4ecKasl.

3. BBeieHne B TeOPUI0 XUMUYECKHUX MPOLECCOB

3.1 Duepeemuka Xumuueckux npoyeccos
BuyTpennsis sHeprusi u sHTanmpnus. TemnoBble 3¢ ¢eKThl pa3NudHbIX MporeccoB. 3akoH ['ecca u
CIeACTBUS M3 Hero BbiTekawomue. CranpapTHas Teriota oOpasoBaHud. llonarue o0 sHTponuu.
H3MeHeHre SHTpONUMU B pa3nuyuHbIX nporeccax. [lonarue o6 snepruu ['m60ca u e€ M3MeHeHun Kak
MepbI PEaKIIMOHHOM CITIOCOOHOCTH.

3.2 Cxopocmb Xumuyeckux peakyui U XuMu4eckoe pagHogecue
CkopocTh peakluu B FOMOTEHHBIX U TIeTepOreHHbIX cucreMax. dakTopbl, BIMSIOIMIME HAa CKOPOCTh
peakiuu. Ilonsarue 00 akTHBUpOBaHHOM KoMmiuiekce. HeoOpatumble u  oOpaTHMble MPOLECCHI.
Xumunueckoe paBHoBecue. Koncranra paBaosecus. [Ipuniun Jle-Ilarense.

3.3 Pacmeopul

OOmue nousATus o pactBopax. Jpyrue nucnepcHble cucteMbl. OCOOEHHOCTH BOJbI Kak pac-
tBOpUTeNs. OOpazoBanue pacTBOpoB. PacTBopuMoOcCTh BemiecTB. TepMOXMMHUYECKHE IMPOLECCHl MpU
pactBopenuu. CriocoObl BEIpaXEHUsI KOHIIEHTpanuu. Pa30aBiieHHbIe pacTBOPBI HEAIEKTPOIUTOB. Me-
anbHble pacTBOphl. KomnuratuBHele cBoiicTBa pacTBOpoB: 3akoHbl ['enpu Payns, Bant-I'odda. Cpoii-
CTBa BOJHBIX PaCTBOPOB 3JIEKTPOJIUTOB. MloHHOE mpousBeneHue Boabl. BomopoaHbii nokasarens pH.
CunbHble U crnabble HIEKTPONUTHL. AKTHUBHOCTh. KOHCTaHTa nucconumanuu. 3akoH pa3z0aBlieHUs
OctBanbna. MonHsle peakuuu. YciaoBus cMelleHus paBHoBecus. [Ipoussenenue pactsopumoctu. Ko-
JMYECTBEHHOE ONMCAHHE PaBHOBECHH B pacTBOpax MIEKTPOJIMTOB. [IpuMeHeHHE 3akoHa NEHCTBYIO-
IIMX Macc K 3ekTponauTaM. ['uaponus coneit. CteneHp U KOHCTaHTa ruapoausa. Jucconuanus KoM-
IUIEKCHBIX COEAVHEHHU.

4. D1eKTPOXUMHYECKHUE NPOLEeCChI

4.1 OxucnrumenbHO-80CCMAHOBUMENbHBLE NPOYECCbL
Baxneiimme BOCCTAaHOBUTEIM W OKHCIWUTENW. MeETONbl COCTaBIEHUS YPaBHEHHHM OKHUCIMTENIBHO-
BOCCTAHOBUTENBHBIX pEAaKUUi. BiusHue cpenpl Ha XapakTep NPOTEKaHMsI peakuuil. OKBHUBAJICHT
OKUCIINTENSl W BoccTaHoBUTeNs. Krnaccudukamus OKUCIMTENbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA.
['anpBaHMYECKUN  DJIEMEHT. OJIEKTPOJIHBIE  MOTEHUMANbl. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
noteHuuansl. HanpapieHue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

4.2 Onexmponus
DNEeKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporecc. KaToaHble M1 aHOJHBIE MPOLECCHI.
3aKOHBI 3JIEKTPOJIN3a. JJIEKTPOJIN3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJAMHU.

4.3 Koppo3susa memannos
OcHoBHbIE BUABI KOPPO3UH. DIIEKTPOXUMUYECKAs! KOPPO3Hsl. 3alllUTa METAJUIOB OT KOPPO3HH.

5.3 Tembl U (popMBbI 32aHATHIT CEMUHAPCKOTO THIIA

Y4eOHBIM IIAHOM II0 AUCHUIIIMHE TPEAYCMOTPCHDBI J'Ia60paTOpHLIC 3aHATH.



HanmMenoBanwme pasnena JUCITUTUTHHBI (MOTY-

dopma TpoBEAEHUS

TpynoemMKocTb, yac

b J151) 3aHATUS O4YHas 3a04Hast
1 | Tema 1.2 dyHnnameHTanbHbIE 3aKOHBI XUMUHU | JlaGoparopHas paboTa 4 2
5 Tema 1.3 OcHoBHBIE KI1acchl Heopranmdeckux | JlabopaTopHas pabora 4 5
COETMHEHU N
Tema 2.1 Ctpoenne aroma u nepuonudeckas | Jlaboparopuas padora

3 | cucrema xummdeckux 3yemeHToB .M. Men- 2 -
JieyieeBa

4 Tema 2.2 Xwumuueckass cBs3b W crpoeHue | JlabopaTopHas pabora 5 i
MIPOCTBIX MOJIEKYII

5 Tema 3.1. DHepreTuka XuMUYecKux mpoiiec- | JlabopaTopHas pabora 4 i
COB

5 Tema 3.2 CxopocTh xumuveckux peakmnuii u | JlJabopaTopHas pabora 4 5
XMMHUYECKOE paBHOBECHE

7 | Tema 3.3 PacTBOpBI Jlaboparopnas pabota 8 -

8 Tema 4.10xucnuTenbHO-BOCCTaHOBUTENBHBIE | JlTabopaTopHas pabora 4 5
peaknuu

9 | Tema 4.2. 'ampbBaHMYECKHUE DIIEMECHTHI JlabopaTtopHnas pabota 2 -

HToro yacos: 34 8

5.4 leTaau3anusi caMoOCTOATEJIbHOI padoThI

Ne | HaumenoBanue pa3z- Bun camocrositenbHON paboTh TpynoeMKocTb, yac
Jieria TMCIATLITHBI OYHasl |3a04Has
(Momysst)
1 Tema 1 Beenenue B | [loBTOpeHUE IEKIIMOHHOIO MaTepuaa, MoAroToBKa 9 23
Kypc K J1a00paTOpHbIM paboTaM, OATOTOBKA K OIIPOCY
5 Tema 2 CtpoeHue [ToBTOpEHME TEKIIMOHHOTO MaTepHaia, HOAroTOBKa 16 30
BEIIECTBA K J1a00paTOpHbIM paboTaM, OArOTOBKA K OIPOCY
Tema 3 Beenenue B
[ToBTOpEHME JEKIIMOHHOTO MaTepHaia, HOroTOBKa
3 [TeOpHUI0 XUMHYECKUX 19 42
K JIabOpaTOpHBIM paboTaM, MOATOTOBKA K OMPOCY
POLIECCOB
4 Tema 4 Dnextpoxu- |[loBTOpeHUE TEKIIMOHHOTO MaTepHuaa, MoAroToBKa 12 28
MUYECKHE MPOIECCH | K JaOOpaTOpHBIM paboTaM, MOATOTOBKA K OMPOCY
IToxroToBka K mpo-
5 | MexyTo4HOH arTe- [ToaroroBka K 3K3aMeHy 35,65 8,65
CTaLlUU
HToro: 91,65 133,65
6. Ilepeyenn y4eOHO-MeTOAMYECKOr0 00ecTIeYeHUsI 10 AU CHHILIMHE
OcHOBHAas1 M IONIOJTHUTE/IbHAS JUTEPATYpPa
Ne ‘ ABTOp, HAUMEHOBAHHE ‘ I'op n3panus | [Ipumeuanue
Ocnognaa a1umepamypa
1 | Bombxun, B. B. O6mas xumus : yaeOHOe TocoOue : B 3 KHATax 2006 [MomHOTEK-
/ B. B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kuura 1 : CTOBBIH J10-
OcnoBHo#i kypc — 2006. — 464 c. — ISBN 5-88151-520- CTYI TIpU
X.— Tekcr: oanekrpoHHsbt /  JlaHb JIEKTPOHHO- BXOZ€ 10 JIO-
OubMoTeYHAas cUcTeMa. — URL: TUHY U T1apo-
https://e.lanbook.com/book/160944. — Pexxum noctymna: s Iro*
ABTOPH3. OJIb30BATEIICH.
2 | Bonbxun, B. B. O0mas xumus : yaeOGHOe ocoOue : B 3 KHUrax 2006 [TonHoTEK-
/ B. B. Bonmpxun. — Ilepmp : ITHUITY, [6. 1.]. — Kawura 2 : CTOBBIN J10-
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ABTOp, HAMMEHOBAHUE

T'ox n3manus

IIpumeyanue

Crnenunanpabii kKype — 2006. — 440 c. — ISBN 5-88151-521-
8.— Tekct: onekrponHsiii/ Jlanp 3JICKTPOHHO-
OubmuoreyHas cucTema. URL:

CTYII IIpU
BXOJI€ I10 JIO-
TUHY U [1apo-

https://e.lanbook.com/book/160945. — Pexxum goctyma: s o *
ABTOPU3. II0JI30BATEIICH.

3 | O6mas xumus : yuyebHoe nmocodbue. — Ilepmp : [THUITY, [6. 2006 [TomHOTEK-
r.]. — Yactp 3 : NU36pannsie rmaBer — 2006. — 380 c. — CTOBBII J0-
ISBN 5-88151-522-6. — Tekcr : anekTpoHHBIH // JIaHb : dyek- CTyIl IpH
TPOHHO-OMOIMOTEYHAS cucrema. — URL: BXOZ€ IO JIO-
https://e.lanbook.com/book/160943. — Pexum gocryma: s THHY U 11ap0-
aBTOPU3. II0JI30BATEIICH. mo*

Jlonoanumensnasn numepamypa

4 | Anapaes, A. 1. O0mas u HeopraHuyeckass XuMus : yuyeOHOe 2015 [TonHOTEK-
nocobue : [16+] / A. . Anapues, JI. B. llleBuunpina ; HoBo- CTOBBIH J10-
CUOUPCKUN TOCYJAapCTBEHHBINM TEXHUUYECKUN YHHBEPCHUTET. — CTYII IPH
HoBocubupck : HoBocuOupckuii rocyjapcTBEHHBIN TeXHUYE- BXO/I€ TI0 JIO-
ckuii yauepcutet, 2015. — Yactp 2. Xumus snemenToB. — 90 TUHY U M1apo-
c. : Tabn. — Pexum pgocryma: mo moanucke. — URL: Jro*
https://biblioclub.ru/index.php?page=book&id=438292. -
bubmuorp. B kH. — ISBN 978-57782-2738-5. — TekcT : aiek-

TPOHHBIN.

5 | Ctpoenue aroma M MEPUOAMYECKUN 3aKOH : METOJ. YKa3aHHUS 2008 [TonHOTEK-
Ui 7a0. W MPAKT. 3aHATHA CTYICHTOB OYHOH W 3a04. (opm CTOBBIH J10-
0oOydYeHHUs 1O BCEM HAMpPAaBICHUSM U CIEUAIBHOCTIM o0yue- CTYII IpH

aus B YIJITY / B. I1. Cepena [u ap.] ; Ypan. roc. JeCOTEXH.
yH-T. - ExatepunOypr : YI'JITY, 2008. - 15 c. - bubnuorp.: c.
14. URL: https://elar.usfeu.ru/handle/123456789/55

BXOJIE IO JIO-
THHY U [Tapo-
0¥

*- MIpCKAC YEM HpOﬁTH 10 CCBIIIKC, HCO6XOI[I/IMO BOWTHU B CUCTCMY

OYHKIMOHUPOBAHHUE 3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeNbHOM cpebl o0ecrneunBaeTcs
COOTBETCTBYIOILIMMHU CPEJICTBAMU MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxnp1if o0yqaromuiicst o0ecrneyeH J0CTYIOM K 3JIeKTpOoHHON Oubnmoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), 3bC UznatensctBa Jlanp http://e.lanbook.com/, DBC VYHuBepcurerckas Ouo-
JHOTEKa onuaitu http://biblioclub.ru/, o0Opa3oBaTenbHON iatdopme «FOPATT»
https://urait.ru/info/about, conepkamux u3IaHKUs IO OCHOBHBIM M3y4aeMbIM JUCIUILTHHAM U CHOpMHE-
POBAHHBIX I10 COTJIACOBAHHMIO C MTPABOOOIAIaTEIIMU YIeOHOW M y4eOHO-METOINYECKON JINTEPaTypPHI.

CrnpaBoyHbie 1 HHPOPMALMOHHBIE CHCTEMbI
1. CnpaBouHo-nipaBoBas cuctema «Koncynprant Ilmtoc». Pexxum nocryna: nis aBTOpuU3. MOJIb-
30BaTEIICH.
2. UudopmanmonHo-npaBoBoii moprain ["apant. Pexxum nocrymna: http://www.garant.ru/
3. baza nannbix Scopus kommnanuu Elsevier B.V.https://www.scopus.com/

IIpodeccnonanbHbie 0a3bI JAHHBIX
1. TOCT Dkcnepr. Eaunas 6aza 'OCTos P® (http://gostexpert.ru/);
2. ndopmarmonnsie 6a3b1 nanHbix Pocpeectpa (https://rosreestr.ru/);

HopMaTuBHO-IpaBOBbIE AKThI
®denepanbubliit 3ak0H OT 17.07.1999 1. Ne 181-®3 «O06 ocHOBax oxpaHbl Tpyaa B PDy;
Tpynosoii konekc 3akoHOB Poccuiickoit @eneparuu ot 30.12.01 r. Ne 197-D3;
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
https://urait.ru/info/about
http://www.garant.ru/
https://www.scopus.com/
http://gostexpert.ru/
https://rosreestr.ru/

[TocranoBnenne Muntpyaa PO ot 27.02.1995 . Ne 11 «O6 yrBep:kIeHHH peKOMEH AU 110 MIaHU-
POBaHUIO MEPOIIPUATUH 110 OXpaHE TPYAa»;

®enepanbhblii 3akoH 0T 21.12.1994 r. Ne 69-03 «O noxapHoii 6€3011aCHOCTHY;

Meroanyeckue peKOMEHIAHH 10 pa3padOoTKe TOCY1apCTBEHHBIX HOPMAaTHUBHBIX TPEOOBAHUI OXpaHbI
tpyna (ITocranosnenne Muntpyna P® ot 06.04.2001 r. Ne 30);

7. ®OH/A OLEHOYHBIX CPEACTB JIJIsl MPOBEIeHHS POMEKYTOYHOMH aATTeCTAHHN 00YYAIOLIUXCSI 110
AUCUHUIINHE
7.1. Ilepeuens kKomnemeHnyuii ¢ yKazanuem Imanog ux opmuposanus e npoyecce 0c60eHus 00pa-
306amenbHOl RPOZPAMMbL

DopmupyeMble KOMIETEHIIMT Bunx u popma koHTpOIIS
OIIK-1 — CnocoGeH cTaBUTh M pemiaTh WHKeHepHbIe u | IIpoMekyTOUHBIN KOHTPOJIb: KOH-
Hay4YHO-TEXHUYECKHUE 3aJ1auu B chepe cBoei Mpodeccu- | TPOIbHBIE BOIIPOCH! K IK3aMEHY
OHAJILHOM JESITEILHOCTH M HOBBIX MEXIMCIMILIMHAp- | TeKyImMid KOHTPOJIb: ONpOC, 3allu-
HBIX HaMNpaBJICHUW C HCHOJIb30BAHMEM €CTECTBEHHOHA- | T OTYETHBIX MAaTEPUANIOB I10 nabopa-
YUHBIX, MATEMaTHYECKUX U TEXHOJIOTHYECKUX MOJIEIEH TOPHBIM paboTam.

7.2. Onucanue nokazamenei u Kpumepuee oueHusanui Komnemenuuﬁ HA pa3INYHbLX Imanax ux
t])opmupoeanu}l, onucanue wKai ouenuesanun

Kputepun ouneHuBaHusl YCTHOTO OTBETA HA KOHTPOJIbHbIE€ BONPOCHI IK3aMeHa (MPOMexKy-
TOYHBI KOHTPOJIb (hopmupoBanue kommerenuu OIK-1):

«5» (omauuno): — NaH MOJHBIN, pa3BEPHYTHIA OTBET HA MOCTaBJIEHHBIN BOIIPOC, [TOKa3aHa CO-
BOKYITHOCTh OCO3HaHHBIX 3HaHUN 00 00BEKTE, TOKA3aTeIbHO PACKPBHITHI OCHOBHBIE MOJIOKEHUS TEMBI;
B OTBETE IPOCIIEKUBACTCS YETKasl CTPYKTYpa, JOrHYECcKas MOCIeI0BAaTEIbHOCTh, OTPaXKaoLas CyIll-
HOCTb PAacKpbIBaEMBIX MOHATUN, TEOpHi, siBIeHUI. 3HaHHe 00 00BEeKTe AEMOHCTpUpYyeTcs Ha (oHe
IIOHUMAaHHuA €10 B CUCTEME IIaHHOI\/JI HAayYKH U MCKIHUCHUILIIMHAPHBIX cBsaseii. OTBeT U3JI0KEH JATCpa-
TYpHBIM $I3BIKOM B T€PMHMHAX HayKH, MMOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOLINE
BOIIPOCHI;

«4» (xopowo): — NaH MOJTHBINA, Pa3BEPHYTHIA OTBET HA OCTABIECHHBINA BOMPOC, TOKa3aHO yMe-
HHUC BBIACIINUTDb CYHICCTBCHHBIC N HECYIICCTBCHHBIC ITIPU3HAKHU, MPUYUHHO-CJICICTBCHHBIC CBA3U. OTBeT
YETKO CTPYKTYPUPOBAH, JIOTHUEH, U3JI0KEH B TePMUHAX HayKd. OHAKO JOMYIIEHbl HE3HAYUTEIbHbBIE
OIINOKHU WA HEAOYCTHI, UCITPABJICHHBIC 6aKanaBp0M C IOMOMIBIO «HABOJAAIINX)> BOIIPOCOB,

«3» (yoosremeopumenbHo). — AaH HETIOJIHBIN OTBET, IOTUKA U MOCIEA0BATEIHHOCTh U3JI0XKe-
HUSl UMEIOT CYLECTBEHHbIE HapylleHus. Jlomymiensl rpyoble OMIMOKH MPH ONPENETIEHUN CYIIHOCTU
pacKpbIBaeMbIX TMOHATUHN, TEOPUH, SABIEHUH, BCIEACTBHE HEMOHMMaHUs OakalaBpOM HMX CYIIECTBEH-
HBIX W HECYUIECTBEHHBIX INPU3HAKOB U CB3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITH
KOHKpETHBIE TIPOSIBICHHUsI 00OOIIEHHBIX 3HAHUI He Toka3aHo. PeyeBoe odopmienue TpeOyer mormpa-
BOK, KOPPEKILINY;

«2» (HeyoosnemeopumenbHo): — OakalaBp JTEMOHCTPUPYET HE3HAHUE TEOPETHYECKHX OCHOB
Ipenmera, He yMeeT JelaTh apryMEHTUPOBAHHEIE BEIBOABI U IIPUBOIUTE NIPUMEPE], IIOKA3bIBAET Clla-
00€ BIaJicHHNE MOHOJIOTUYECKOW pedblo, HE BJa/J€eT TEPMHUHOJIOTHEH, MPOSIBISIET OTCYTCTBUE JIOTHUY-
HOCTHU U TOCJICIOBATETLHOCTU U3JI0KEHUS, JIeNIaeT OMMOKH, KOTOPhIE He MOXKET UCIIPABUTh, JIaXkKe MpU
KOPpPCKOHU IMpETIoaaBaTCJICM, OTKA3bIBACTCA OTBCUATH HA 3aHATHH.

Kpurtepun ouneHuBaHusi ompoca mo teme JadopaTopHoii padoThl (TeKyIUMii KOHTPOJIb
¢popmupoBanne komnerennmuu OIK-1):

«3» (omauuno): ONMPOC TMIPOMUJICH C TIEPBOTO pa3a; AaH MOJIHBIN, Pa3BEPHYTHIM OTBET HA BCE 3aj1a-
BaeMble IpenoaBaTeaeM BOIPOCH], OKa3aHO 3HAHKWE U TTOHUMaHue TeMbl. OOyuaromuicss mpaBUiIbHO
OTBETUJI Ha BCE BOMPOCHI NIPH cJlauye KOJUIOKBHYMA, 3HAeT U MOHUMAET X0/l BHIMOJIHEHUSI IPEACTOSIIEH
1abopaTopHOil paboTHI.
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«4» (xopowio): onpoc MPOIIEH CO BTOPOH MOMBITKH; JaH TOJHBIA OTBET Ha BCE 3aJaBaeMbIC
IpernoiaBaTesieM BOIPOCH], TOKa3aHO 3HAHWE W MOHUMaHHe TeMbl. OO0yJaroImuics Mpyu caade KOoJuio-
KBHYMa MPABUIHHO OTBETHJI HA BCE BOMPOCHI KOJJIOKBUYMa C MOMOIIBIO TPENo1aBaTesl, 3HaeT U T0-
HUMAET XO/1 BBIIOJIHEHHSI TPECTOSIIEH JIAOOpaTOPHOU PabOTHI.

«3» (yOosnremeopumenvHo).: ONPOC MIPOUICH C TPETHEH MOMBITKH; JaHBI OTBETHI HA IMOJOBHUHY 3a-
JIABaCMBIX MPEIoIaBaTesIeM BOIPOCOB, NIOKA3aHO 3HAHME OCHOBHBIX IMOHSTHH TEMbI, BBIHECCHHOH Ha
KOJUIOKBUYM. B OTBETE CTYICHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBHITH KOHKPETHBIC MPOSBIIC-
HUsSI 0000IICHHBIX 3HaHUI He Toka3aHo OOyJaroIUiCs MpU cade KOUTOKBUYMaA MPABHIBHO OTBETHII
Ha OOJIBIIIYIO YacTh 33/1aBa€MbIX BOIPOCOB, OJHAKO, peueBoe opopMiIeHHE TpeOyeT MOMpaBoOK, KOp-
PEKIIMH; CTYACHT 3HACT XOJ BHIMOJIHEHUS MPEICTOSIICH JTab0opaTopHOi pabOoTHI.

«2» (HeydoeremeopumenvbHo) — OOYUAIONIUICS HE 3HACT OCHOB TEMBI, HE CIIOCOOEH JenaTh ap-
T'YMEHTHPOBAHHBIC BHIBOJBI M MPUBOAWTH MPUMEPHI, TTOKa3bIBaCT caboe BIIaJICHUE MOHOJIOTHYCCKOM
peUbl0, HE BIAJICET TEPMHUHOIOTHEH, MPOSBIISET OTCYTCTBHE JIOTUMHOCTH M IOCIIEIOBATEILHOCTH W3-
JIOXKCHHUS, JIENIaeT OMHMOKH, KOTOPBIE HE MOKET UCIPABUTh, AXKE MPU KOPPEKIMH TPEIoaBaTeieM,
OTKa3bIBaCTCS OTBEYATh HA BOMPOCHL. OOyUaIONIUIiCs HE CMOT OTBETHTH JIa)Ke Ha MOJIOBUHY 3a/IaHHBIX
€My BOIIPOCOB, HE 3HAET X0/1a IPOBEICHUS MPEICTOSAIICH JTa00PaTOPHOH PadOTHI.

Kpurtepun ouneHuBaHus BbINOJHEHHUS JIA0OPATOPHBIX PA0dOT U 3aIIUTHI 0TYeTA (TeKyIUHil
KOHTPOJIb (hoopMupoBanune komnerenmuu OIK-1):

«5» (omauyno): paboTa BBIIIOJIHEHA B CPOK; 0OPMIICHHE U COJIEpKaTeNIbHAs 4acTh OT4eTa 00-
pasioBble; paboTa BBIOJHEHA CAMOCTOSTENFHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3aKITI0Ye-
HUS U BbIBOJIbI. OOyUaronuiicss MpaBUJILHO OTBETHII HAa BCE BOIIPOCHI MPH 3alllUTE OTYETHBIM MaTepua-
JIOB.

«4» (xopowo): paboTa BBINOJIHEHA B CPOK; B O(POPMIICHUH OTYETA U €r0 COAEPKATEIHLHOM YacTH
HET rpyObIX OMMOOK; paboTa BBITOJHEHA CAMOCTOSITEIHHO; MIPUCYTCTBYIOT COOCTBEHHBIE 0000IICHUS,
3aKJIIOUEHUsI U BbIBOJIbI. OOyUaronuiicss Ipu 3alluTe OTYETHHIM MaTepUajIoB MPABUIBHO OTBETHI Ha
BCE BOIPOCHI C MOMOIMIBIO MTPETIOIaBATEIS.

«3» (yoosnemeopumenvHo): paboTa BBHIINOJIHEHA C HapylleHHeM rpaduka; B 0QpOpPMIICHUHU, CO-
JiepKaTeIbHON YacTH OTYeTa €CTh HEeIOCTAaTKH; PadoTa BBINOJIHEHA CAMOCTOSITEIBHO, IPUCYTCTBYIOT
coOcTBeHHBIe 00001eHn. O0yJarouuiicss mpu 3aluTe OTYETHBIM MaTepPHAIOB OTBETHII HE Ha BCE BO-
IPOCHI.

«2» (Heyoosnemeopumenvro): ohopMIIEHUE PAaOOThl HE COOTBETCTBYET TPeOOBAaHUSAM; OTCYT-
CTBYIOT WJIM CJIEJIaHBl HETIPABUJIbHBIE BBIBOJBI U 00001IeHNsI. O0yJaromuics He CMOT 3alllUTUTh OT-
YeTHbIE MaTepPHAaIIbl U TIOSICHUTD MIPE/ICTABJICHHBIC TaHHBIE.

7.3. Tunoevle KOHMPOJIbHBIE 3A0AHUSA WU UHbLE MAMEPUATIbL, HE0OX00UMbLe 01 OUeHKU 3HAHUIL,
YMeHuil, HA8bLIKOG U (UU) ONBIMA OeAMENbHOCMU, XAPAKMEPUSYIOULUX IMANbL POPMUPOSAHUA
KoMnemeHyuil 8 npoyecce 0C60eHUs 00PaA308ameIbHOI NPOZPAMMbL

KoHTpoJibHBIE BONIPOCHI K 3K3aMeHY (IPOMEKYTOYHBIH KOHTPOJIb)

1. AToMHO-MOJEKyNIsIpHOE yuyeHUe. XUMUYECKUE FIEMEHTHI U MPOCTHIE BEleCTBA. 3aKOH ABora-

JIpO ¥ 3aKOH DKBUBAJICHTOB.

CocraBHBIC YaCTH aTOMa, UX 3apsi U Macca. Y paBHeHue [lnanka.

3. /JIpoiicTBeHHas mpuponaa cBera. KopnmyckynspHO-BOJHOBOM Jyanu3M. YpaBHeHue ae-bpoiins.
[Tonsitue o xkBaHTOBOM Mexanmke. YpaBHeHue llIpemunarepa. CBoiicTBa BOJTHOBOM (DYHKITHH.
CootHoleHue HeonpeaeaeHHocTel I eitzenodepra.

4. KBaHTOBO-MexaHHUYeCKOoe OOBSICHEHHE CTpoeHue aroma. KBaHTOBbIE yMcla, MX (PU3UUECKHI
cMbICII. AToMHbIE opouTanu. OgHoIeKTpoHHbIe aToMbl. [lpuniun Ilaynu, npaBuwio XyHza.
[TocnenoBaTenbHOCTh YHEPTETUYECKUX YPOBHEN B MHOT'O2JIEKTPOHHBIX aTOMaXx.

5. Cospemennsle popmynupoBku Ilepuoandeckoro 3akoHa. CTpyKTypa MepHOAMYECKON CHCTe-
MbI. VI3MeHEeHHne CBOWMCTB 3JIEMEHTOB B MEPHUOJMYECKON cHUcTeMe (BepTHUKAJIbHAs W TOPU30H-
TaJbHAs IEPUOJUYHOCTD).

6. Tlepuonmuueckas cucTemMa u ee CBs3b co cTpoeHreM aroMmoB. [Ipasuio Kieukosckoro. s-, p-, d-,
u f- 37IeMeHTHI.

N
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10.

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

23.

24,

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.

Paguycel aTOMOB M MX M3MEHEHHE B NEpUOAAX U moArpymnnax. VoHHbIE paanycsl U 3aBUCH-
MOCTb UX OT 3JEKTPOHHOI'O CTPOEHHUS U CTENEHU OKHCIICHHUs. MI3MEeHeHre KUCIOTHO-OCHOBHBIX
CBOMCTB COEIMHEHUH IO NIEpHOJaM U IpyMIam.

HcTtopust pa3BUTHS 3JIEKTPOHHBIX IMPEACTaBICHUN O XxuMHuueckoil cBszu (Teopus Koccens u
JIvtouca). NoHHast u KOBaJieHTHAs CBSI3U.

HarnpaBneHHOCTh 1 HACHIIAEMOCTh KOBAJIEHTHOM CBsI3U. [lonsipHas koBaneHTHas cBs3b. [lomns-
PU3YyEMOCTbD.

NoHnHas cBs3b Kak KpalHUM Cily4daid MOJISIPHOM KOBAJIGHTOM CBsI3U. HeHarnpaBlieHHOCTh U HEHa-
CBHIIIAEMOCTh HOHHOM CBSI3H.

KpuBas noreHuMaibHON SHEPrUU MOJIEKYJ. OCHOBHBIE MTOJIOKEHUSI METO/1a BAJICHTHBIX CBA3EH.
BanenTHOCTH aTOMOB 3JIEMEHTOB € IO3ULIMU METO/A BaJICHTHBIX CBS3EH.

Teopust rubpuauzanuu. 3anoiHeHre TMOPUAHBIX OpOUTael HemoJAeICHHBIMU MapaMH dJeK-
TPOHOB.

OO0pa3oBaHue KpaTHBIX CBSI3€H G- U T — CBSA3H, UX 0COOeHHOCTU. OOBSICHEHUE CTPOCHUE MOJIe-
kyn N2 u CoHa; CHa, NH3, H20.

XapaKkTepuCTUKU XUMUYECKOU CBSI3U: IJIMHA U SHEPTUsl, BAJICHTHBIN YTOJl.

OcHoBHBIE TOJIOKEHUS MeTo/1a MoseKy sipHbIXx opoutaneit (MO JIKAO). @opma pa3nndHbIx
MO.

MO nByxaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOpOro mnepuona. OO0bsICHEHNE MarHUTHBIX CBOMCTB
JIBYXaTOMHBIX YaCTHII.

MO nByxaTOMHBIX MOJIEKYJI aTOMOB IepBoro nepuoaa. [lopsgok cBszu.
JloHopHo-akuenTopHas cBsizb. BonopoaHas cBs3b.

Kunkoe cocrostHue. BiausitHue BOAOPOIHOM CBA3M HA CBOMCTBA KUAKOCTH.

Paz0aBneHHbIe pPAacTBOPHI HEAIEKTPOIUTOB. OCMOTHYECKOE JaBieHHE. YpaBHeHHE BaHT-
Todda.

JlaBneHue HachIIEHHOrO Mapa HaJa pacTBOpoM. 3akoH Payns. TemmepaTypbl KUIIEHUS U KpH-
crajumsanuu. Kpuockonust u 30yuimocKomnusi.

Teopus s5eKTpoauTHYECKON Auccounannn Appenuyca. Ponb pactBoputens B mpouecce pac-
naja 3JEKTPOJIUTa HAa HOHBL JlMdnexkTpuueckas MPOHUIIAEMOCTb M MOHU3MpPYIOIAs CIOco0-
HOCTb PaCTBOPUTENIS.

Cnabble U cuibHBIE 3JIEKTPOIUTHI. CTENEeHb IMCCOLMALINN U €€ CBSA3b C M30TOHUYECKUM KO3(-
burueHToM.

3akoH AeicTBus Macc M pacTBopbl. KoHCTaHTa auccouuanuu ciadblX 3JIEKTPOJIUTOB. 3aKOH
pa3baBnenus OcTBasibja. BiusHue OAHOMMEHHOIO MOHA HAa JAUCCOLHUAIMIO Caboro 3JIeKTpo-
muta. CTyneHdartasi AUCCOLUALMS.

CocTosiHHE 2JEKTPOIUTOB B pacTBope. MoHBI M HemccouupoBaHHble MoeKybl. Koaddumm-
eHT akTuBHOCTH. [loHsATHE 00 HOHHOI cHIIe pacTBOpA.

HonHble peakiuy. Y CIIOBUS CMEILEHUSI HOHHOTO paBHOBecus. [IponsBenenne pacTBOPUMOCTH.
DNEKTPOIUTHYECKAs JUCCOLMAIUS MOJIEKYJ BO/bl. IOHHOE Mpou3BeieHNE BOIBI.
Bonoponusiii nokaszaresns. Criocoos! onpenenenus pH. KucinoTHo-0CHOBHbIE MHAWKATOPBHI.
I'mpponus. CreneHpb rupon3a, ee 3aBUCUMOCTh OT KOHIIEHTpaluu, Temneparypsl. Koncranra
TUPOJIN3A.

Paznuunsle cnyyau runpoisnsa. [Ipumepsr.

CoBpeMeHHbIE TEOPUH KHCIIOT U OCHOBAaHUM.

BaxxHeilye oKUCIUTENN U BOCCTAHOBUTENU. VI3MeHEeHNE OKUCINTENbHO-BOCCTAHOBUTEIbHBIX
CBOICTB 2JIEMEHTOB B IEPUOAX U MOArPYIIIAX.

CocraBineHre ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil. BelunclieHne XUMUYECKUX YKBUBAJIIEHTOB OKHC-
JIUTENS. U BOCCTAHOBUTEIIS.

BnusiHue temneparypbl, KOHIIEHTpAlMK PEareHTOB, UX IPUPOJIbL, CPEAbl U IPYIHX YCIOBUHN Ha
MPOTEKaHNE OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX MpoeccoB. YpaBHeHus Hepucera. Mcnomnb3o-
BaHUE TaOIUIl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIMAJIOB JUIsl pPEIIeHUs BONpoca O
BO3MO>XHOCTH MPOTEKaHUs peaKLUu.

CocTaB KOMIIJICKCHBIX COCIMHEHMIH. CTpOCHI/IC KOMILJIEKCHBIX CO€IUHEHMUIA. I/I3OMCpI/I}I.
13



36.

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

55.

56.
S7.

TepmoauHaMuueckas cucTeMa. 3aKOH COXpaHEHUsl SHEpruu. BHYTpeHHsIs SHEprusl U SHTAJb-
nus. DK30- ¥ S3HAOTEPMUYECKUE PEAKINN. TepMOXUMUYECKUE YPABHEHUS.

3axoH I'ecca u cnencrus u3 Hero. [Ipumepst.

OHranbnus odpasoanus. CTaHIapTHBIE COCTOSIHUS BemiecTB. CTaHIapTHas SHTANbIMS 00pa-
30BaHUs U CrOpaHUs.

Makpo- u mukpococtosiHus. BepositHocTh coctosnus. [lonarue 06 suTponuu. CrangaprHas
sHTpomnus. I3MeHeHne SHTPONUU B Pa3JIMYHBIX MIPOIIECCaX.

[Tonsitue 06 sHeprun ['n66ca, ee U3MEHEHUH KaK MEphl pEaKIIMOHHON criocoOHocTH. KpuTtepuit
COMOIIPOM3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OO6partumbie 1 HeoOpaTUMBbIE MTPOLIECChl. | OMOTreHHbIe U reTeporeHHble paBHoBecHs. KoHcTaH-
Ta paBHOBECHUSI B TOMOTEHHBIX U T€TEPOTr€HHBIX CUCTEMAX.

KoHncranra paBHOBecus. CBA3b KOHCTAHTHI PABHOBECHS CO CTaHJIaPTHBIM U3MEHEHHEM 3HEPIUU
['u66ca.

[Tpunuun Jle-lllatense. BausHue TemmnepaTyphl, JaBiI€HUS M KOHILIEHTPALlMU PEAreHTOB Ha
paBHOBECHE.

DnieMeHTapHbIe U HedJleMeHTapHble peakiuu. Kimaccudukamnus peakmuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOrC€HHBIX CUCTEMAX.

@akTOphl, BIUAIOIINE HA CKOPOCTh PEAKLUHU. 3aKOH 1eUCcTBUS Macc. KOHCTaHTa CKOPOCTH.
MonexkynsipHOCTh U IOPAIOK peakuuu. [Topsaok HedsIeMEeHTapHBIX PEaKIIHii.

3aBHUCHUMOCTh CKOPOCTH PEAKIMHU OT Temiieparypbl. [loHsTHE 00 aKTHBHOM KOMILIEKCE. JHEp-
TUSl U DHTPOIUS aKTHBAIUH.

OO6mue cBoiicTBa pacTBOPOB. PacTBOpHI Kak MHOTOKOMIIOHEHTHBIE cucTembl. Kiaccuduxarms
JIBYXKOMIIOHEHTHBIX pacTBOpoB. llporecchl, conpoBoxaamomue 00pa30BaHUE pPACTBOPOB.
CoipBararnus.

Paznuunbie BUIBI BRIpAXKEHUS KOHIICHTPALIUUA PACTBOPOB U UX B3aHMMHBIC IIEPECUETHI.
3aKOHOMEPHOCTU PACTBOPUMOCTH T'a30B B JKUJKOCTAX. 3akoH ['eHpu. BiausiHue Ha pactBopu-
MOCTb TIPUPOJIBI BEIIECTB, TEMIIEPATYPHI, 1aBJICHUs. 3aKOH pacipeieICHusI.

Homenknarypa u OCHOBHBIE THUIIBI KOMIUIEKCHBIX coenuHeHuil. Knaccudukanus KOMIIIEKCOB
10 BUY KOOPAUHUPYEMBIX JIUTAH/IOB.

KBaHTOBO-MeXxaHUYECKHE TEOpUH OOpa30BaHMS KOMIUIEKCHBIX COEAMHEHM. MeTon BalleHT-
HbIX CBs3ei. [IoHsITHE O TEOpUH KPUCTATITMYECKOTO TOJISL.

HNonuzanus KOMIUIEKCHBIX CO€IMHEHH B pacTtBope. KoHCTaHTa MOHM3ALMM KOMIUIEKCHOTO
noHa.  XenatHblil 3 dext. TpaHc-BnusHue.

DNEKTPOXUMUYECKUN PsAJl HalpsKEHUH MeTaiuioB. ['anpBannueckue anemeHTsl. DJ[C ranbsa-
HUYECKOTO 3JIEMEHTA.

DNEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN nponecc. 3akoHbl Dapazes. [Ipaktuue-
CKO€ 3HAUYEHHUE AIIEKTPOJIU3A.

DJIEKTPOJIN3 PACIUIABOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

Koppo3zust metamioB. MeTopl 3a1uThl OT KOPPO3HH.

Buner (o6pazeu) k 3x3ameHy (IPOMeKYTOUYHBIH KOHTPOJIb)

1. HazoBute xomIuiekcHble coenuHenus. Mcmomb3ys BenuuuHy Kiecer, paccunTaiiTe KOHIICH-

TPALMIO0 HOHa—KOMILIEKCOOOpa30BaTess U JIMTaH/1a MOJYEPKHYTOr0 KOMIIJIEKCHOTO COETUHEHHUS B €ro
0,1 M pactBope, a Takxke CTENEHb JUCCOLMAMN KOMIUIEKCHOTO NOHA!

K2[HA(SCN)4] Kyeer. = 5,9-1022; Na[TiCla].

2. MaccoBblii coctaB MeHOTO Koiruenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcraHoBu-

T€ XUMHUECKYI0 (POPMYITy TAaHHOTO COeTUHEHMUS.

3. CocTaBbTe MOHHBIC M MOJICKYJIsipHbIe ypaBHeHHs ruzaposm3a conmu NiCly. Paccuwnraiite mis

Hee K., crenens ruaponusa h u 3nauenne pH B 0,01 M pacrtBope.

4. Beruucnure Maccy BOJIbI M pacTBOPSIEMOT0 BEILIECTBA (B T'), KOTOpBIE MOTPEOYIOTCS TS MIPU-

rotosyenus 1 1 8%-Horo pactBopa NasAsOs (muotrocTts mpu 17 °C 1089,2 xr/md).
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5. MerosoM HOHHO-AJIEKTPOHHOTO OanaHca (METOIOM IMOJypeaKilnii) 3aKOHUYUTE YpaBHEHUE
OBP. Paccuutaiite 3/1C 1 BBISICHUTE, MOKET JIM 3Ta PEaKIUs MPOTEKATh CAMONPOU3BOJIBHO

MnO; + KBrO+ ... = MnO4 +Bra+ ... .

6. BoruncnuTe cuimy ToKa IpH 3JEKTPOJIM3€ BOJHOTO pacTBopa cyibdaTa HaTpus, eciu 3a 1 4
mporecca CyMMapHbIid 00bEM BBIICTHBIIUXCS Ta3000pa3HBIX MPOIYKTOB aHOJAHON M KaTOJHOW IOJTY-
peakuuii coctaBui 5,64 11 (H.y.). KakoBa mpu 3ToM Macca pa3ioKUBIICHCS BOJIbI?

Bonpockl k onpocy mo Temam J1abopaTopHBIX padoT (npumepst) (TeKyUii KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JJaboparopnas padota Nel
«OrnpeeneHue 3KBUBAJICHTHON MacChl HEU3BECTHOI'O METALIa

1.®opmynupoBKa 3aKOHA COXPaHEHUsI MACChl U SHEPTHH, €70 MAaTEMaTHYECKOE BhIPAKEHUE.

2.DopMyNIHpPOBKa 3aKOHA COXPAHEHUS MACCHhI.

3.®@opMynupoBKa 3aKOHA IOCTOSHCTBA COCTABA.

4.®opmMyIUPOBKA 3aKOHA KPAaTHBIX OTHOILICHUM.

5.®opMyIupOBKa 3aKOHA YKBUBAJICHTOB, €0 MATEMATHYE€CKOE BhIPAKEHUE.

6.0mpenieseHre MOHATHI: MOJb BEIIECTBA, OTHOCHTEIbHAS MOJEKYIsSpHAas Macca, MOJSpHas
Mmacca.

7.0mnpeneneHne MOHATHI: SKBUBAJICHT 3JIEMEHTA, MOJIIpHAs Macca SKBUBAJIEHTa, (opMyla Uis
pacudera MOJIIpHON MacChl SKBUBAJICHTA 3JIEMEHTA.

8.0mnpenenenre NOHITHIA: SKBUBAJIICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA ra3a.

9.®opmynsl AJ1 pacueTa MOJIIPHON MacChl 9KBUBAJIEHTa OCHOBHBIX (UETHIPEX) KJIACCOB HEOpra-
HUYECKUX COCIMHEHUM.

10.®opmynupoBKa 3akoHa ABOTaJpO, CMBICI U BETMYMHA YKclia ABOTaIpo.

11.®opmynupoBKa ABYX CIEACTBUI U3 3aKOHA ABOTaJipo.

12.006beM, 3aHMMaeMBblii JIFOOBIM ra30M P HOPMAJIbHBIX YCIIOBUsAX (H.y.). [IpuBectun 3HaueHus
JlaBJieHUs U TeMiiepaTypsl npu H.y. B cuctemax CHU u CI'CE.

13.MareMaTruyeckoe BhIpakeHHEe 00beIMHEHHOTO ra30Boro 3akoHa (ypaBHenus Knaneiipona).

14. Marematnueckas 3anuch ypaBHeHus: MenneneeBa — Knaneiipona.

15.ITonaTre napuyaabHOrO JaBJIeHUS ra3a. 3aKOH NapluaibHbIX JaBiaeHuil [JanbToHa.

16. BemectBo coctout u3 meau u cepol. M3 0,667 r aToro BemiectBa noxydero 0,556 T okcuaa
meau(Il). Beraucnvure MaccoByro T0JII0 MEAH B BEIIECTBE U HAWIUTE €ro GopMyITy.

Pa3nean 1. rema: 1.3. Jlaboparopnast pabota No2

«OCHOBHBIE KJIACCBI HCOPraHNYCCKUX COCIUHEHMH. Kommexcabie COCOUHCHUA»

o 101
1.IlonsTre XMMHUYECKHH A1eMeHT. UTo 03HaYaeT 3aIlHCh 44 Ru?

2.Ilepeuncante CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX I1IE€JIOYHBIE DJIIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMbBIX TaJIOT€HAMH.

4.IlepeuncauTe CUMBOJIBI JIEMEHTOB, Ha3bIBAEMBIX LIEJIOYHO-3EMEIIBHBIMHU.

5.Kakue snemeHThl Ha3bIBalOT HeMeTauiaMu. [IpuBeauTe Bce UCKIIIOUEHUS U3 CPOPMYITUPOBaAH-
HOTO MpaBuia.

6.Kaxue snemeHTsl Ha3bIBatOT MeTaiaMu. [IpuBeanTe Bce UCKITIOYEHHS U3 CHOPMYITUPOBAHHO-
ro IpaBuIa.

7. Jaiite onpenenenue okcuaoB. KakoBa cTeneHb OKUCIIEHUS 00pa3yIOIIero OKCHJ 3J€MEHTa B
HIDKe npuBefeHHBIX okcuaax: Cr207, TiO2, H202, KO2? HazoBute 3TH OKCHIBI, TPUBEIUTE UX Tpadu-
yeckue GopMyIibL.

8.JlaliTe ompezeneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJE00pa3yloluX OKCHJIOB.
[TpuBenuTe mo JBa MprUMepa Kakoro Tuma okcuaoB. [IpuBenute ux rpapudeckue Gopmysibl.

9.MaiiTe ompeneraeHUe OCHOBAaHUI C TOUKHM 3PEHMSI TEOPUM DJIEKTPOJIUTHUECKON JUCCOLUALINY.
Y10 Ha3BIBAaETCI KUCIOTHOCTHIO OCHOBaHMI? Kakne ocHOBaHMS HA3BIBAIOTC IIEJI0YaMU?
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10./{aiiTe onpeneneHne KUCIOT C TOUKU 3PEHUSI TEOPUHN JIEKTPOIMTUUYECKON aucconanuy. Yro
HA3bIBAETCSI OCHOBHOCTHIO KuCIOT? [IpuBeaute mo ofHOMY NMpUMEpPY KUCIOPOACOAEpKAIIUX U Oec-
KHCIIOPOJIHBIX KHUCJIOT, TaliTe MX CUCTEMATHYECKOE U TPAIUIIMOHHOE HA3BaHUSI.

11./laiiTe onpeaeneHrue CpeaHuX COJIeH C TOYKHU 3PEHUSI TEOPUH BJIECKTPOIUTUUECKON TUCCOIIa-
nud. YeM oTIMYal0TCs OT HUX KUCJIbIe M OCHOBHBIE conn? [TpuBeauTe 1o aBa npumepa KUCIbIX U OC-
HOBHBIX coJieid, Ha30BuTe ux. [IpuBenute ux rpapuueckue Gopmybl.

12.1aititi onpeneneHue ABOMHBIX U CMEIIAHHBIX cojied. [IpuBenuTe 1o ABa mpumepa KakIoro
TUIIA 3TUX cojiei u Ha3oBuTe ux. [IpuBenure ux rpapudeckue Gopmysbl.

13./laiite onpenenenue moHsTUs rpadudeckoil ¢opmynsl coeaunenus. llpuseaurte rpadude-
ckue popmyinbl coenqunennit: VOSO4, CrOHSO3, HBrO2, CaHPO4. K xakum kiaccam OTHOCSTCS ATH
COCIMHEHUS, TATe UX TPAJIUIIMOHHbIC HA3BaHUSI.

14.Taitte ompeneneHue MOHATHUS CTENEHb OKHUCIICHMS 3JIEMEHTa B COE€IMHEHHMH. Paccuutaiite
CTETIeHU OKHCIEHHUS eMeHToB B coeauaenmsax KoCr207, HsPOs, SiOs?, Cra(SO4)s, maiite ux Tpau-
[IMOHHBIC Ha3BaHUSI.

15.Metadochopras u oprohochopHasi KUCIOTHI — HA YTO YKA3BIBAIOT HCIOJIH30BAHHBIC MPHU-
ctaBku? [IpuBenure rpadudeckue Gopmysbl ITUX KUCIOT.

16.IIpuBenute oObryHBIE U Tpaduueckue (HOPMYIIBI XIOPCOACPKAMUX KUCIOT, COOTBETCTBYIO-
HIMX CIEAYIOUIUM CTENeHsIM OKucieHus xjopa: -1, +1, +3, +5, +7. [IpuBenure TpaAullMOHHbIE HA3Ba-
HUS 3TUX KUCI0T. Ha 9TO yKa3bIBarOT UCIMOJIb30BAHHbBIE B HA3BAHUSAX OKOHUYAHUSA?

17. CocraBbTe MOJEKYISAPHBIE U MOHHBIC YPAaBHEHMS PEAKIUH, C MOMOIIBI0 KOTOPBIX MOXKHO
OCYIIIECTBUTD CIIEAYIOIINE MPEBPAILCHNUS:

S—S02—>S03—>H2S04—CrOHSO4—NaxSO4—>NaHSO4

18. HazoBuTE KOMIUIEKCHBIC COCIUHCHUS. YKAXKHUTE 3apsil KOMIUICKCHOTO MOHA, CTCTICHb OKHC-
JICHUS] U KOOPAUHAIIMOHHOE YHCIIO HOHA-KOMILIEKCO00pa3oBaTes, a TAkKe JeHTaTHOCTh JIMTaH I0B.

Nas[Ag(S20s)2]; [Co(NH3)s]Clz; [Be(OH)2(H20)]

19.3anumnTe ypaBHEHHE PEaKIIUU B MOJIEKYIsipHOM U noHHOM Bujie: Cra(SO4)3 + BaClo—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabora No3
«CTpoeHue aTromMa U IEpUOANYECcKas cucTeMa XuMudeckux anemenToB .M. MenneneeBa»

1.Monens bopa crpoenust aroma. [loctosinnas Punbdepra, ee uncieHHOe 3HaUEHHUE.

2.Ilonatue opOuTas.

3.®u3nyecKuil CMBICI U 3HAUYEHUS], IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®Pu3ndeckuil CMBICI U 3HAUEHHSI, TPUHUMAaEeMble OpOUTATBHBIM KBAHTOBBIM UHCIIOM.

5.Bun anekTpoHHBIX 001aKOB (OpOUTaiell) 1 COOTBETCTBHE MEXKIY YMCIEHHBIMU U OYKBEHHBIMU
0003HauEHUSIMU OpPOUTAIBHOTO KBAaHTOBOT'O YHCIIA.

6.®u3nyYecKuil CMBICT U 3HAUEHUs, IPUHUMAaeMble MarHUTHBIM KBaHTOBBIM YUCIIOM. CBSI3b 3TUX
3HAYEHH U yKcia S-, pP-, d- u f-opouraneii.

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

8.Ycii0BHAs 3alMCh DHEPTETUYECKON TUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3NUECKUI CMBICT TIPUHLIUIIA MUHUMYMa SHEPIHH.

10.@opmynupoBka U puzndeckuii cmbica npununa [aymu.

11.®opmynupoBka u pu3nUecKuil cMbICH MpaBuia XyH/a.

12.®opmynuposka npasuia KiiedkoBckoro.

13.Yto Ha3pIiBaeTCs IIEKTPOHHOW KOoHpurypamueil atoma? [IpuBeaute MoOMHYIO 3JIEKTPOHHYIO
KOH(UTypaluio aToMa 3JIeMEHTa ¢ 3apsiioM saapa S1.

14.Paccunrtaiite MaKCUMaabHOE YKCIIO 3JCKTPOHOB, KOTOPBIE MOTYT HaXOAWThCsA Ha 3P u 5f op-
OouTaNsIX.

15.IlpuBenute coBpemeHHyto hopmynupoBky [lepuoanueckoro 3akona J{.1M1.Menneneena.

16.0mnpenenenue u Gpu3NYECKUid CMBICT TOHATHI: 3P PEeKTUBHBIN 3aps] sapa, MTOCTOSHHAs dKpa-
HUPOBaHUS.

17.1lonarusa paguyca atoMa U noHa. Kak m3aMeHseTcs paguyc 4acTHIbl IIPH MEPEXOJE: aTOM —
€ro MOJIOKUTEIBHO 3apsSHKEHHBIA HOH, aTOM — €r0 OTPHULIATENIBHO 3aPsKEHHBIN NOH?
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18.Kak u moueMy H3MEHSIOTCS paJuyChl aTOMOB IIpU MEPEMEIIEHUU BJOJb IEpUOJA CIIEBa
HaMpaBo U MpH NEPEMELICHUN CBEPXY BHHU3 BJI0JIb TJIaBHBIX U MOOOYHBIX NOATPYMI?

19.0npenenenne NOHATHS YHEPTHSI MOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHe-
HUS B IEPUOJAX U TpyHnax.

20. OmpeniesieHue MOHSATHS SHEPTHS CPOJICTBA K AIIEKTPOHY, €AUHUIIBI €€ U3MEPEHHs M XapaKTep
€e U3MEHEHUs B IIepUO/Iax U Ipymmnax.

21.J1onsTHE U PU3UUECKUN CMBICT IEKTPOOTPULIATEIFHOCTH 31eMeHTOB 1o Mamukeny. Exu-
HUIIBI €€ U3MEPEHUS U XapaKTep U3MEHEHUs B IEPHOAAX U IPYIIax.

22.0THOCUTENbHBIE IEKTPOOTPULIATENLHOCTH 10 I10MHTY: Kak OLIEHUBAIOTCA U 3aKOHOMEPHO-
CTHM U3MEHEHMs UX 3Ha4eHUH B IEPUOAAX U IpyIIax.

23. Hanmmmre »neKTpoHHbIE (OPMYIBl MPUBEACHHBIX HUKE HMOHOB. K ceMelCTBY Kakux siie-
MEHTOB OTHOCSITCS aTOMBI 9TuX HoHOB? Sn?*, Mn%*, Cu?t, Crd*, S%.

Pa3nen 3. rema: 3.1. JlTaboparopnas pa6ota No4
«DHEpreTuKa XUMHUIECKUX MTPOLIECCOB)

1.OnpeneneHue NOHATHS TETUIOBOK A((DEKT peakIuu.

2.IlepBblif 3ak0H (Hayajao) TEPMOAMHAMMKH, €0 MaTEMaTHYECKOE BBIPAKEHUE U 3alUCh JUIS
n300apHBIX IPOLIECCOB.

3.0npeneneHne U30TEPMUIECKUX, H30XOPHBIX U U300apHBIX MpoIeccoB. MoauduKanuy 3anucu
MaTEeMaTHYeCKOro BhIpaXKeHUs 1-ro Hayajia TEPMOAMHAMUKHU B 3TUX TPEX CIydasx.

4 JlaiiTe onpeneneHne YHTANBIINHN, YHA0- U IK30TEPMHUYECKUX TpoieccoB. OOBICHUTE B3aMO-
CBs3b 0003HaUeHMH TerioBoro dddexra Q u AH.

5.0npeneneHne MOHATHS TEPMOXMMHUYECKOE ypaBHeHHe. Kakue ycinoBHs Ha3bIBalOTCS CTaH-
JIapTHBIMU?

6.0npeneneHre MOHATHS YHTATIBINA 00Pa30BaHUs, €ANHUIBI H3MEPEHHs. 3HAYCHUS SHTAIBINI
00pa30BaHUs MPOCTHIX BELIECTB.

7.3akoHa ['ecca. Maremarrueckoe BeIpaKeHUE CIEICTBHS U3 3aKoHa [ecca.

8.OnucaHue MOHATUS SHTPOIMH CUCTEMBI, €IUHULIBI U3MEPEHHUSL.

9.Marematrnueckast popmyiia ajsi pacueTa U3MEHEHHs SHTPOIIUHU B MPOLIECCE PEAKIIHH.

10.0mnpenienenue MoHATHS N300apHO-U30TEPMUUECKOr0 MOTeHIMana peakiuuu (3uepruu ['m66-
ca). Uto otpakaer BenuunHa sHepruu [ u6o6ca?

11.0mnpenenenue NoHATUS cTaHAapTHOU sHeprun ['n06ca oOpazoBaHMs, eJUHULIBI 00Opa30BaHMUS.
3HaueHus CTaHIapTHBIX SHepruil ' m60ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

12.Martemaruueckas ¢popMmyia A pacueTa U3MEHEHHs N300apHO-M30TEPMUYECKOTO MMOTEHIUA-
Ja B TPOIIECCE PEAKIIUH.

13.CooTHOIIEHUS MEKAY SHTAIBIIUHHBIM U SHTPONUHHBIM (aKkTOpaMy U HalpaBiieHUE MPOTeKa-
HUSI XUMUYECKOW pEAKIIUH.

14.ITonstue tepmoanHamuueckor ¢ynkuuu. Ilepeuncnure usBectHele Bam Tepmoannamuue-
cKkue (QyHKIUU.

15.Beruucnute TemnoBoi agdexT peakiun BoccranobineHus 80 r Fe203 amoMuHueM.

16.B03MOKHO I TIpH CTaHJAPTHBIX YCIOBUAX MoydeHue aHnmiauHa 1mo peakiuu NHsr + CsHe(r)
= CeHsNH2) + Ho?

7.4. Coomeemcmaue 6annbHOll WKAbI OUEHOK U YPOGHE CHOPMUPOBAHHBIX KOMNEM eH YUl

YpoBeHsb chop-
MHUPOBAHHBIX OreHka TTosicaenns
KOMIIETEHITUI

TeopeTnyeckoe coJiepxKaHue Kypca OCBOEHO MOJHOCThIO, BCE
S MPeIyCMOTPEHHBIE MPOTpaMMOii 00ydIeHHsI YIeOHBIC 3aIaHuUS
Bricokmuit BBLIIOJTHEHEL.
(oTIHMYHO) o

OOyyvaromuiics yMeeT HCIOJIb30BaTh OCHOBHBIE 3aKOHOMEp-
HOCTH MPOTEKAHUSI XMUMHUYECKHX PEAKIUA NPU H3YYEHUH U
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Ypogens chop-
MI/IpOBaHHBIX
KOMIIETECHIIUI

Orenka

TlosacHenus

aHaJM3e COCTUHEHUH, BEIIECTB U MAaTEPHAJIOB OKPYKAIOIIETO
MHpa; YMEET MPUMEHITh XUMHUYECKHE 3aKOHBI MPU pazpadboT-
Ke, aHaJIM3€e, OMMCAHUUA U MOJCIMPOBAHUHA METOJIOB M CIIOCO-
OOB IMOJIy4YEHHUS U U3y4YeHHUsI OMOXUMHUYECKUX CUCTEM; BIIAJCET
HaBBIKAMHU TIPOBEACHHUS XUMHYECKOTO JKCIEPUMEHTa, 00pa-
OOTKHM U ONKCAHUS OJYYEHHBIX PE3yIbTaTOB.

bazoBrIit

«y
(xopor10)

Teopernueckoe conepxkaHue Kypca OCBOCHO IIOJIHOCTBIO, BCE
IIPEyCMOTPEHHbIE IPOrpaMMOil 00ydeHus yueOHbIe 3a1aHus
BBIITOJIHEHBI C HE3HAYUTEIIbHBIMU 3aMEYaHUSMMU.
OOyuaromuiicss ymMeeT HUCHOJb30BaTh OCHOBHBIE 3aKOHOMEp-
HOCTH IPOTEKaHUS XMMHMYECKUX PEaKUHUil NpU HU3Yy4EHUU U
aHAJIN3€ COCIMHEHUH, BEIECTB U MAaTEPUAJIOB OKPYKAIOILIETO
MHUpa; YMEET IPUMEHITh XUMHUUECKHE 3aKOHBI IIPpU pa3padoT-
K€, aHaJIN3€, ONMCAHUU U MOJEINPOBAHUUA METOJOB MU CIIOCO-
OO0B IMOJIy4EHUS U U3y4YE€HUS OMOXUMHUYECKUX CUCTEM; BJIJICET
OCHOBHBIMM HaBBIKAMHU IIPOBEJEHUS XMMHYECKOIO JKCIIEpH-
MEHTa, 00paOOTKH M OMMCAHUS MOJYYECHHBIX PE3yIbTATOB.

[Toporossbiii

«3»
(ynoBnerBopu-
TEJILHO)

Teopernueckoe conepkaHue Kypca OCBOCHO YaCTHYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoil  00ydeHHS
y4eOHBIX 33aHUI BHIITOJHEHO, B HUX UMEIOTCS OIIHOKH.
OOyyaromuiics yMeeT HCIOJIb30BaTb OCHOBHBIE 3aKOHOMEp-
HOCTH TPOTEKaHMs XUMUYECKUX pPEaKIHUi NMpH H3Yy4CHUH |
aHaIM3€ COCIMHEHUH, BEIIECTB U MAaTEPHAIOB OKPYKAIOIIETO
MHpa; YMEET NPUMEHATh XMMUUECKHE 3aKOHBI TIPH pa3paboT-
Ke, aHaJM3e, OMMCAaHUH ¥ MOJICIIMPOBAHUN METOJIOB U CIIOCO-
OOB TONyYeHHS M HM3Yy4eHHS OMOXMMHYECKHX CHCTEM; dYa-
CTUYHO BJIAJCCT HaBbIKaAMU IMPOBCACHUA XUMUYCCKOI'O 3KCIIC-
pUMeHTa, 00pabOTKH U ONMCAHUS NOJTYYEHHBIX pe3yJbTaToB.

Huzskunt

«W2»
(Hey1OBIIETBOPH-
TEJBHO)

Teopernueckoe copepxaHue Kypca HE OCBOEHO, OOJIbIINH-
CTBO TPEIyCMOTPEHHBIX MPOrpaMMOi OOYy4YeHHUs Y4eOHbBIX
3aJaHuil MO0 HE BBINOJIHEHBI, JIMOO cojepxar TpyObie
OLIMOKM; JOMOJHUTENbHAS caMOCTOsITeNIbHas padoTa Hajl Ma-
TEpUAJIOM HE TpHBEJa K KaKOMY-JIMOO 3HAYUTEIHLHOMY TIO-
BBIILICHHUIO KAaueCTBA BINOJIHEHUS YU€OHbBIX 3aJaHUH.
OOyuaromuiicss He yMEeT HCIOJb30BaTh OCHOBHBIE 3aKOHO-
MEpPHOCTHU MPOTEKAHUS XUMUYECKUX PEaKIMi IPU U3YYCHUH U
aHaJM3e COCTUHEHNH, BEIIECTB M MAaTEPHAJIOB OKPYKAIOIIETO
MHUpa; HE YMeeT NPUMEHATh XUMHUECKUE 3aKOHBI IIPU pa3pa-
00TKe, aHalM3e, ONMCAHWU WM MOJCIUPOBAHHH METO/IOB H
CMOCOOOB TOJIyUYEHUS U M3Yy4eHHs OMOXMMHMUYECKHX CUCTEM;
HE BIIaJIeeT HABBIKAMU TIPOBEICHHUS XUMHUYECKOTO IKCIEepH-
MEHTa, 00paOOTKU M OMMCAHUS MOJTYUYEHHBIX PE3yIbTATOB.

8. Meroguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHOM PadoThI 00y4arouxcst

CamocrosTrenbHas paboTa — IJIaHupyeMmas yueOHas, ydeOHO-HCCIIeIOBAaTeNIbCKas, Hay4HO-
uccieioBaTenbckas pabora 00y4yaroIuXxcsl, BHIIOIHIEMas: BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMsl IO
3aJJaHHIO U IPU METOAUYECKOM PYKOBOJCTBE MPENoIaBaTessi, HO 0€3 ero HermocpeCTBEHHOTO Y4acTHs
(Ipu 4aCTUYHOM HEMOCPEICTBEHHOM YYaCTUU IPEINoaBaTeisi, OCTABIISIONIEM BEIYIYIO POJib B KOH-

TpoJie 3a paboTON 00yJArOIINXCS).
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CamocTtosTenpHas paboTa 00yJaromuXcs B By3e SIBISIETCS BXHBIM BHIOM HX Y4€OHOW U Hayd-
HOH aesTenbHOCTH. CaMOCTOATENbHAS pa0oTa UTPAET 3HAYUTEIBHYIO POJIh B PEHTHHTOBOM TEXHOJIO-
run ooyuenus. [loaromy camocrosiTensHast paboTa 10HKHA CTaTh A((EKTUBHON U IIeTICHANPaBICHHON
paboToi 0OyJaronuxcs.

Dopmbl camocmosamenvbHou pabomul 00yJarOIIMXcs pa3HooOpa3Hbl. OHHM BKIIFOYAIOT B Ce0S:

— H3YYEHHME U CHCTEMAaTH3aLHUI0 OPUIMAIBHBIX TOCYJapCTBEHHBIX AOKYMEHTOB: 3aKOHOB, IO-
CTAaHOBJICHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MATEPUAJIOB C UCIOJIb30BAHUEM
nH(pOpMalMOHHO-TIOUCKOBBIX cucteM «Koncynbrant I[lmocy, «lapanty», rnobansHoil cetu «MHTEp-
HETY;

— u3ydeHHe yueOHOU, HAydHOH M METOAMYECKOH JUTEPATypPhl, MATEPUAIIOB IIEPUOTUIECKUX H3-
JaHUM C TPUBJICYEHUEM JIICKTPOHHBIX CPEACTB O(UIMATBHOW, CTAaTHCTHYECKOH, MEPUOAMYECKON U
Hay4YHOI nH(popMaIu;

— ydacTue B paboTe KOH(pepeHIINl, KOMIIJIEKCHBIX HAYYHBIX NCCIICIOBAHMSIX;

— HaIMCaHWe HayYHBIX CTaTCH.

B nporecce n3yueHus TUCHMUIUIMHBI « XUMUS» o0ydatromumucs crenuanbHocTa 23.05.01 ocros-
HbIMU 8UOAMU CAMOCTNOSMENbHOU paOOMbl IBISIOTCS:

— TIOJTOTOBKAa K ayJUTOPHBIM 3aHATHAM (JCKIUSAM U MPAKTHYCCKUM 3aHSITHSIM) U BBIMIOJTHCHHE
COOTBETCTBYIOIIUX K HUM 33JaHMUIA;

— caMmocTosTenbHas paboTa HaJ OTICIHHBIMUA TeMaMU Y4eOHOM JUCIMILTUHBI B COOTBETCTBUU C
y4eOHO-TEMATUYECKUM IJIAHOM;

— TIOJATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIGKIIMOHHOTO THUTIA MPETOaBaTellb U3J1araeT U pa3bsiCHICT OCHOBHBIE, HAanOOJIee
CJIO)KHBIC TIOHSITUS TEMBI, & TAK)KE CBA3aHHBIC C HUMU TEOPETHYECKUE U MPAKTHUSCKHUE TTPOOIIEMBI, J1a-
€T pEKOMEH/IAIINH Ha BBITOJTHCHUE CAaMOCTOSITEIILHON paOOTHI.

B xone nekuuii 00y4aromumMes peKOMEeHTyeTCs:

- BECTH KOHCIIEKTUPOBAaHKE Y4eOHOTO MaTeprana;

- oOpaiaTte BHUMaHUE Ha OIpeeIeHHs MOHATHI, (OPMYTUPOBKH 3aKOHOB M UX MaTeMaTH4e-
CKOE BBIPOKEHHUE, IMOJOXKCHHS, PACKPBIBAIONINE COJCPKAHUE TEX WM WHBIX SBJICHHHA U TPOIIECCOB,
Hay4YHbIE BBIBOJIbI U MIPAKTUYECKHE PEKOMEHIALINU TI0 UX TPUMEHEHUIO;

- 33/1aBaTh MPEINOJIABATEII0 YTOYHSIOIIME BOMPOCH C IETBI0 YICHEHHUS TCOPETHUECKUX TOJIO0-
JKEHUH, pa3pelieHus: COPHBIX CUTYaIIHi.

B paboumx KOHCIIEKTaxX KeJATeIIbHO OCTABISATH IOJIA, HA KOTOPHIX BO BHEAYJIUTOPHOE BPEMS
MOKHO CJeNaTh MOMETKU M3 Y4eOHO-METOAMYECKOTO OOecTeyeHHs UIsi CaMOCTOSTEeNbHOM paboThI
00yJaroIUXCsl, JOMOJHSIONIETO MaTepHall MPOCITYIAaHHOM JICKITUH, a TAaK)Ke MIOMETKH, IO TYEePKUBAIO-
e 0co0yr0 BaXKHOCTh T€X HIIM UHBIX TEOPETUYECKUX MOJI0KESHUN.

JIJIs yCIIENIHOTO OBJIAJICHUS KypCOM HEOOXOJHMMO IMOCEmaTh BCE JIEKIMU, TaK KaKk TeMaTHde-
CKHUU MaTepuas B3aUMOCBSI3aH MEXIy co0oil. B crmyuasx mporycka 3aHsITHsI CTYIEHTY HEOOXOAUMO
CaMOCTOSITEIIbHO U3YYUTh MAaTEPHAT U OTBETHTh Ha KOHTPOJIBHBIE BOIIPOCHI 110 TIPOIYIIEHHONW TeMe BO
BpEMSI HH/IMBUIYaTbHBIX KOHCYIbTAIIHA.

BakHoil yacTbi0 CaMOCTOSITEILHOM pabOThI ABJISETCS YTEHUE YUeOHON 1 HayuyHOU JTUTEpaTyphl.
OcHoBHast QyHKIHS Y4€OHUKOB — OPUEHTUPOBATH CTYJEHTA B CUCTEME 3HAHUHN, YMEHHUI 1 HABHIKOB,
KOTOPBIC JOJKHBI OBITh YCBOCHBI OYAYIITMMHE CIICIIHATHUCTAMH T10 TAHHOW JUCITUILTHHE.

Omnpoc 1o Teme 1abopaTopHO pabOThl MpeACTaBIsAET cCOOON OTBETHI HA MOCTABICHHBIE BOMIPO-
CBI TIepe/] TabopaTopHOM paboTol U Tmocie e BhINoMHeHHs. M310keHne B TUCBMEHHOM BHJIE PE3Yilb-
TaTOB DKCIEPUMEHTA U TEOPETHUECKOTO aHallM3a WM pellIeHue 3aqadu 1o omnpeaeneHHon teme. Co-
Jep)KaHue WHAWNBUIYAIBHBIX BOIPOCOB TIO0 TeMaM JIAOOPATOPHBIX padOT OPHUEHTHPOBAHO HA TOITO-
TOBKY OOYyYaloluXcsi IO OCHOBHBIM BOIPOCaM Kypca. YpOBEHb BHITIOJHEHHS TO3BOJISET MpernoaBa-
TEJISIM CYIHUTh O XOJIe CAMOCTOSITEITLHON pabOThI 00yJaIONTUXCS B MEKCECCHOHHBIN TTEPHO] M O CTESIICHU
WX TIOJIFOTOBKHU K 9K3aMEHY.

[ToaroroBka Kk 3K3aMeHY MPEITOIaracT:

- U3y4YeHHE OCHOBHOU U JIOTIOJHUTEIHLHOU TUTEPATYPHI;

- U3y4YEHHE KOHCIIEKTOB JIEKIUH;

- y4acTHe B IPOBOJUMBIX KOHTPOJIBHBIX OITPOCaX.

19



9. IlepeueHb MHGPOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX PH OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

Jlns ycremHoro oBiafeHus AUCHUILTMHON UCIIONB3YIOTCS CIEAyIomue HH(POPMAUOHHbBIE TeX-
HOJIOTHH O0y4YCHHUS:

—IpH TPOBEACHUH JICKI[MHA HCIONB3YIOTCSA MPE3CHTAIlMM MaTepuana B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mnpodecCHOHAIbHBIC CaWThl, HCIIOJIB30BAHUE BHICOMATCPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

—IPAKTUYECKUE 3aHATUS TI0 JAUCHUIUIMHE TMPOBOMSTCS C HCIONh30BAaHHEM IUIAT(HOPMBI
MOODLE, CnpaBounoii mpaBoBoii cucteMbl «KoucynbTanT [Imrocy.

B mnpomecce u3yueHus AUCHUILIMHBI Y4EOHBIMH ULEISIMH SIBJSIOTCS IEPBHYHOE BOCHPUATHE
yueOHOM MH(POPMAIUU O TEOPETHUECKUX OCHOBAX M NPHUHIMUIIAX PAOOTHI C JOKYMEHTaMHU (KapThl,
IUTaHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOEHUE, 3alIOMUHAHUE, a TAKKe CTPYKTYPUPOBAHUE IMOJIYUYEHHBIX
3HAHMA W Pa3BUTHE HWHTCIUICKTYaJbHBIX YMEHUW, OPHCHTUPOBAHHBIX HAa CIIOCOOBI JCSATEILHOCTH
pPEeNpoOAYKTUBHOTO XapakTepa. [locpencTBOM HCHONB30BaHUSA JTUX MHTEUIEKTYabHBIX YMEHUU
JOCTUTAIOTCS y3HABaHWE paHEe YCBOCHHOIO MaTepuaja B HOBBIX CHTYalMsX, NPUMCHECHUE
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

JIIsT TOCTYDKEHUS J3THUX IEJNed WCIOIB3YIOTCS B OCHOBHOM TPAAWIIMOHHBIC HWH(MOPMATHBHO-
pa3BUBAIOIINE TEXHOJIOTUH OOYUYEHHUS C YYETOM Pa3IMYHOTO COYETAaHUsl MACCUBHBIX (HopM (JIeKIus,
MPAKTUYECKOE 3aHATUE, KOHCYJIbTAIUS, CAMOCTOSATEIbHAS padoTa) U PEenpOAYKTUBHBIX METOIOB 00Y-
yeHus (MIOBECTBOBATENbHOE U3JI0KEHUE yueOHON nHpopMannu, 00bICHUTENBHO-UILTIOCTPATUBHOE U3-
JOXKEeHHEe) U Jab0opaTOPHO-TIPAKTHUECKUX METOJ0B OOydeHHs (BBIIOJIHEHUE PACUETHO-TpapUUecCKuX
pabor).

YHuBepcuteT odecredeH He0OXOMMBIM KOMITJICKTOM JIMIIEH3HOHHOTO IMPOTPaAaMMHOT0 obecrie-
YCHUS:

—Windows 7 Licence 49013351 VYTJITY Russia 2011-09-06, OPEN 68975925ZZE1309;

—Office Professional Plus 2010;

—CunpaBouHo-npaBoBas cuctema «Cucrtema TAPAHT»;

—Cunpaounas [IpaBoBas Cucrema Koncynprant [Litoc;

—«AnTumraruar. BY3y;

10. Onucanne MaTepuaILHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI /151 OCYIIeCTBIEHUS
0o0pa3oBaTeIbHOI0O Mpouecca Mo JMCUUIINHE

Peanu3zanus yyeOHOro mpoliiecca OCyIIECTBISETCS B CIELUAIbHBIX YYEOHBIX ayIUTOPHIX YHH-
BEPCUTETA JIJIsl IPOBEACHNUS 3aHATUN JIEKIIMOHHOTO THTIA, 3aHATHI CEMHHAPCKOTO THIIA, TPYIIOBBIX U
WH/IMBU/YaJIbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIA U MPOMEKYTOUHON arTectanuu. Bee aymuto-
pUH YKOMIUIEKTOBAHBI CIIEIHATTU3UPOBAHHON MEOETbI0 U TEXHUYECKIMH CPEICTBAMH OOYUEHHSI, CITy-
KaIUMK JUId TIpeJCTaBlIeHUs yuyeOHOM uHbopmanuu Oonbuioi ayauropuu. IIpm HeoOxoaumocTu
00yJaromuMcs IPeIaratoTcss HAOOPHI IEMOHCTPAIMOHHOTO 000PYIOBaHHS M Y4eOHO-HATJISIIHBIX T0-
cobuii, oOecrieunBaroIue TEMaTHUECKUE UILTIOCTPALIUH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayIUTOPUH, KO-
Topasi 00opyi0BaHa yueOHON MeOenblo, KOMIBIOTEPHONH TEXHUKOH ¢ BO3MOXKHOCTBIO TIOJKITIOUEHHS K
cetu «MHTEepHET» W oOecreueHneM JOCTyMma B SJEKTPOHHYIO HWH(OpMaAImoHHO-00pa30oBaTEIbHYIO
cpeny YIJITY.

EcTtp momemenne s xpaHeHUsT U MPOOUIAKTHUIECKOTO 00CITY)XKHBaHUS Y4eOHOTO 000pyI0Ba-
HUSL.

TpedoBanus K ayIMTOPUAM

HawnmeHoBaHue crieluaabHbIX
MOMEIIEHUH U TIOMEIICHUN JJIs
CaMOCTOSTENIFHON pabOTHI

ITomerenre sl JCKIMOHHBIX | YueOHas MeOeb.
U TpakTHYecKux  3aHATHH, | [lepeHocHOE 00OpymoBaHUeE:
TPYNIIOBBIX W HMHIWBHIYaldb- | - JEMOHCTPAIMOHHOE MYJIBTHMEAHHHOE 00opynoBanue (HOYTOYK, dKpaH, Mpo-
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OCHAIIEHHOCTD CITELHAILHBIX IOMEIIEHNN 1 MIOMEIIEHNH 1T CAMOCTOSITEILHON
paboTs!




HBIX KOHCYJIbTAlNi, TeKyIIel u
MIPOMEXYTOYHOH aTTeCTaIHH.

€KTOD);

- KOMIUIEKT DJICKTPOHHBIX Y4eOHO-HATJSIHBIX MaTepuaioB (MPE3eHTAINi) Ha
(urem-HOCUTENSX, 00ECTICUNBAIONINX TEMATHUECKHE HILTIOCTPALIUH.

YuebHas mabopaTopus UL MPOBEICHUS NMPAKTUUECKUX W JTaOOpaTOPHBIX 3aHS-
T, OCHAIlCHHAS J1a0OPAaTOPHBIMH CTOJIAMHU U CTYJBSAMH, IMKa(aMu AT XpaHe-
HUSI PEAKTHBOB, JJAOOPATOPHBIMHU YCTAHOBKAMH, KOMIUICKT y4eOHO-HArIISAHBIX
MaTepHaAIOB XUMUYECKON TOCYJON U peaKTUBAMHU

ITomemenus it caMoOCTOSI-
TENBHOM paboTHI

Crombl, CTYNbs, BUACOKaMepa, TUKTO(POH, TaHeh TUIa3MEHHast, TBEPIOMEp yiIb-
TPa3BYKOBOM, TBEpJOMEp AMHAMHUUECKUI, TONIIMHOMEP MOKpHIThIN «KoHcTaHTa
K5», yknoHomep, nanpHOMED J1a3epHbIi, yriaomep 3neKTpoHHBIH. KoMmbroTepsl
(2 en.), npuntep o¢pucHbii. Paboune MecTa CTYAEHTOB OCHAIIEHBI KOMIIBIOTE-
paMu ¢ BBIXOJIOM B ceTh MIHTEpHET M 3JIEKTPOHHYI0 HHPOPMAIMOHHYIO0 00pa3o-
BaTEJILHYIO Cpeny.

IMomemienne nmust nabopatop-
HBIX 3aHATUN

VYuebHast taboparopust AJsi IPOBEAEHHs J1a00paTOPHBIX 3aHSATHH, OCHAILllCHHAs
71a00paTOPHBIMU CTOJNIAMH M CTYNbAMH, IIKadaMu Uil XPaHEHUS PEaKTHBOB,
71a00paTOPHBIMU YCTAHOBKAMH, KOMIUIEKT y49eOHO-HAIIAHBIX MaTEpPHAIOB XHU-
MHYECKOM TOCYJOM U pPEaKTUBaMHU

[Tomeruenne 1ust XpaHEHUS U
npodumakTHIeckoro - 00ciy-
JKUBaHHUSA Y4eOHOTO 000pyHo-
BaHUS

Cremnaxu. Pa3zmatounsriit marepuan. [lepeHoCHas MyImbTHMEIHfHAS yCTaHOBKA
(mpoekTop, kpaH). PacxomHple MaTepransl A PEMOHTa B OOCITYKUBaHHS TEX-
HUKH. MecTa U1 XpaHeHHs! 000pyI0BaHNSI.
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