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1. O01mue moj10KeHu s

Jucnuminaa « XMMH» OTHOCHTCS K o0s3atensHOM yactu O0ioka b1l.b yueOHoro minana, BXOs-
IIETO B COCTaB 00pa30BaTebHON MporpaMmbl Beiciiero oopaszoBanus 23.03.03 —«OkcmryaTarus TpaHc-
MOPTHO-TEXHOJOTHYECKUX MAITUH U KOMIUICKCOB» (HANpPaBIEHHOCTH (MPOPmiib) — «ABTOMOOWIIBHAS
TEXHUKA U CEPBUCHOE 00CITY’)KHUBAHUE).

HopmatuBHO-MeTo1MUeCcKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH U CIUTUTAHBI
«XuMus» SIBISIFOTCS:

o ®DenepanpHbiil 3aKkoH "OO6 oOpazoBannu B Poccuiickoit denepanun', yrBep:KICHHbBIH MPUKa30M
Muno6praayku PO Ne 273-03 ot 29.12.2012;

e [Ipuka3z Muno6puayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBepKIeHHH MOPSIKa OpPraHU3aLluN
U OCYIIECTBJICHUSI 00pa30BaTEIbHON JESATEIHLHOCTH MO 00pa30BaTEIbHBIM MIPOTPaMMaM BBICILIETO
o0pa3oBaHMs - IporpaMMam OakajaBpuara, IporpaMMaM CHelHaIUTeTa, IporpaMMaM Marucrpa-
TYpHI.

o denepanbHbIil TOCYJAapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT BBICIIET0 00pa30BaHuUs [0 HAIPAB-
neHnto noarotoBku 23.03.03 «Oxcruryaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MALIMH U KOM-
IJIEKCOB», YTBEPKIACHHBIN MpUKa3oM MuHucrepcTBa oOpa3oBanusa u Hayku Poccuiickoit dene-
pauuu ot 14.12.2015 Ne 1470.

e IIpodeccronanphsenii ctanmapt «CrIeNUAINUCT IO MEXAaTPOHHBIM CHCTEMaM aBTOMOOWIIS», YTBEp-
JICHHBIN npuka3oM MuHUCTEpCTBA TpyAa U COlMalIbHOM 3amuThl Poccuiickoit @enepanuu ot 13
okTs10pst 2014 r. Ne 715u (3apeructpupoBan MunucrepctBoM toc-tutiuu Poccuiickoit deneparmu
17 Hos10ps 2014 r., peructpanuonnsblii Ne34742);

o IIpodeccuonanpubiii cTangapT «CrnenuaIncT MO TEXHUYECKOMY AMArHOCTUPOBAHUIO U KOHTPOJIIIO
TEXHUYECKOI'O COCTOSIHMSI aBTOTPAHCIIOPTHBIX CPEACTB MpPU HNEPUOAMYECKOM TEXHUYECKOM
OCMOTpE», YTBEPXKACHHBIN NpUKa3zoM MuHucrepcrBa TpyJa U COUMAIBHOMN 3alUThl Poccuiickoi
@enepaunu ot 23 mapta 2015 r. Ne 187H (3apeructpupoBadn MuHucrepcTBoM roctuuu Poccnii-
ckoil denepannn 29 anpens 2015 r., peructpaunonnsiii Ne 37055);

e VYuyeOHble IJIaHBI 00pa30BaTEIbLHOM MTPOrpaMMBbl BhICcIIEro oOpazoBanusi HampasieHus 23.03.03 —
—«QKCITyaTalus TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMIUIEKCOB» (HAMpaBICHHOCTh
(nmpodunb) — «ABTOMOOUIIbHAS TEXHUKA U CEPBUCHOE OOCITYKUBAHUE), IOJTOTOBKU CIHEIHAIIH-
CTOB IO OYHOH M 3a04HOH (popMme 00yueHus, o1o0peHHbli Yuenbim coBetoM YIJITY (mporokon
Ne6 ot 20.06.2019) u yrBepxknennsiit pekropom YIJITY (20.06.2019).

OOyuenne 1o o00pa3oBaTeNbHOI  IMporpamme 23.03.03 —«DOxkcrulyarauuss  TpaHCHOPTHO-
TEXHOJIOTUYECKHUX MAalllMH M KOMIUJIEKCOBY (HaIlpaBiI€HHOCTh (Mpoduip) — «ABTOMOOMIIbHAS TEXHUKA U
CEepBUCHOE 00CTYKUBAHHE») OCYILECTBIISIETCSI HA PYCCKOM SI3bIKE.

2. IlepeyeHb NJIaAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHUsI 0 TUCIHHUIJIHHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMbl

[TnanupyemMbIMH pe3yibTaTaMu O0y4YeHHs MO JUCHMIUIMHE SBIAIOTCSA 3HAHUS, YMEHUS, BIIaJICHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3yIOILue 3Tanbl/ypoBHU (GOPMUPOBAHUS KOMIIETEHIIMI U obecre-
YHMBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBbI B IIEJIOM.

Leab ocBOeHUSI IMCHUIJIMHBI TTOJy4YeHHE 0a30BBIX 3HAHUHU MO OOIIMM 3aKOHAM XMMHHU, 3aKOHO-
MEPHOCTSIM MPOTEKAHUsI XUMUYECKUX MPOIIECCOB, CTPOCHUIO, PEAKIIMOHHON CIOCOOHOCTH HEOpraHuye-
CKHX BEIIECTB U X BO3MOKHOTO aHAJIM3a U MCIIOJIb30BaHMsI IIPU PEIICHUH 3a]1a4 MPOopeCcCHOHANIbHOM Jie-
ATEIBHOCTH.

3agaum JUCHMIIUHBI:

— J1aTh IPEJCTABIEHNE O CTPOCHUH BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aUMOACHCTBUAX, KaK
MEXIy COOOM, TaK U C BHOBh OOpa3yeMbIMH BEIICCTBAMU;



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

— II0Ka3aTh BO3MOKHOCTbH ITPOTHO3MPOBAHUS U YIIPABICHUS IIPOTCKAHUEM XUMUYECKUX PEaKLUil;

— YIIeNUTh BHUMAHHE PEIICHUIO TUIIOBBIX 3a/]1a4, IPUMEHUMBIX K MPO(HECCHOHAIBHON e TebHO-
CTH;

— pa3BUTH HaBBIKM Pa0OTHI ¢ XUMUYECKUMH BELIECTBAMH, XUMHUUYECKON MOCY0M, npudopamu u
o0opyI0BaHUEM;

— C€O034aTh HAyYHO-NIPAKTUYECKYI0 OCHOBY Ul M3y4YCHHs JAUCHUILUIUH MPOPeCcCHOHATHHON
HaIIPABJICHHOCTH

IIponecc u3yyeHuss JUCHHMILVIMHBI HANIPABJIeH HAa (OpMHpOBaHMe ciaeaylmmx odienpodec-
CHOHAJIbHBIX KOMIICTCHIMI:
OIIK-3- TOTOBHOCTH MPUMEHATH CHCTEMY (YHIAMEHTAIBHBIX 3HAHUN (MAaTEeMaTHYECKUX, ECTECTBEHHO-
HAyYHbIX, MH)KEHEPHBIX U 3KOHOMMYECKHX) Ul WACHTU(DUKALMH, (GOPMYIUPOBAHUS U PELICHUS TEXHHU-
YECKUX M TEXHOJOTMYECKHX MpOOJeM 3KCIUTyaTalldd TPAHCHOPTHO-TEXHOJIOIMYECKUX MAIIUH U KOM-
IIJIEKCOB

B pesyabTare n3yueHus JMCUMIIMHBI 00yYAIOIIUICS H0JIKEeH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BBIOODP YCIIOBHI ¥ BO3MOXXHOCTH YIIPABIICHHs HAIPaBICHUEM TPOTe-
KAaHHs XUMUYECKUX PEAKLMM, XUMUIO OCHOBHBIX JIEMEHTOB U KJIACCOB HEOPraHMYECKUX BEILLECTB, METO-
OBl UX TIONy4YeHHs, (PU3MUECKHe M XMMHUYECKHE CBOWCTBA MPOCTHIX M CIOKHBIX HEOPTaHMYECKHX Be-
LIECTB, a TAKXKE METO/IbI AHAJIN3a U KOHTPOJIS.

yMeTb:

— IPUMEHATh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTU INPOTEKAHHUS XMMHYECKUX ITPOLIECCOB A
IUTAaHUPOBAHUS U MPOBEACHUS TEOPETUUECKOI0 M MPAKTUUECKOI0 MCCIEI0BaHMsl, a Takke 00padaThIBaTh
IIOJIyYE€HHBIE PE3YJILTATHI.

BJIA/1€Th:

— HaBBIKaMH IIPOBEICHHS XUMUYECKOTO 3KCIIEPUMEHTA, B3BEIIMBAHUS, IPUTOTOBJIIEHUS pAaCTBOPOB
U3 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSHMS, aHAJIW3a MOJIYYEHHBIX BEIIECTB U PAaCTBOPOB, OIpeEe-
JICHUS U U3MEPEHMsI Pa3IMyYHBIX (PU3UKO-XMMHUYECKHX CBOMCTB BELIECTB NPH PEIICHUU THIOBBIX 3a7a4
PO eCCHOHAIBHON e TEIHHOCTH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Hannast yyeOHasi JUCHMILUIMHA OTHOCUTCS K 0Os3aTeIbHBIM TUCIUIUIMHAM 0a30BOW 4acTH, YTO
o3HayaeT (hopMUpOBaHME B Ipolecce 00yueHus y OakajaBpa OCHOBHBIX OOLIENPO(ecCHOHANBHBIX 3HA-

HUN ¥ KOMIIETEHIIUI B paMKax BbIOpaHHOTO MpOoduIIs.

OcBoeHre TaHHOW JAUCITUTUIMHBI SBIISIETCS HEOOXOMMOM OCHOBOM TSI TTOCJICTYIOIIErO N3YICHUS
mucuuruind OITOIT u Hanucanus BBITYCKHOM KBAaNU()UKAMOHHONW PabOTHI.

Hepequb 0666'}’181{1/[8&}0714106, conymemeyrowux u obecneuusaemvix ()UCZ/}UVUZMH

O0ecrieynBaroIme ConyTcTByONINE O0ecrieunBaemMble
1 - HaueprarenbHas reomer- DKOHOMHKA
pUs ¥ HEDKEHEPHAS Tpa-
¢buka
2 MaremaTuka
3 dusnka
4 Teopernueckas MexaHHKa
5 MaremaTrka
6 dusuka
7 MoienupoBaHue TPAaHCTIOPTHBIX




IPOIIECCOB
8 MarepuanoBeneHue. TeXHOIOTHS
KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB
9 ConpoTHBJICHHE MAaTEPHUATIOB
10 JleTany MammH ¥ OCHOBBI KOH-
CTPYUPOBaHUS
11 Mertposiorus, CTaHIapTH3AIMS 1
cepruduxanys
12 Teopust MEXaHU3MOB U MallIMH
13 DJIIEKTPOHUKA U IJIEKTPOTEXHUKA
Ha TPAHCIIOpPTE
14 3ammTa BBITYCKHON KBaTU(pUKa-
[IMOHHOKW pa0OTHI, BKJIFOYAS MO/~
TOTOBKY K IPOIIEyPE 3alIUThI 1
IPOLIEAYPY 3alTUTHI

VYka3zaHHbIE CBSI3U JUCLUIUIMHBI JAIOT 00YyYaromeMycsi CHCTEMHOE MpEJCTaBICHUE O KOMILJIEKCE
u3ydaeMbix quctuminH B coorBercTBuu ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblil TEOPETUUECKHIA
YPOBEHB U MPAKTHUYECKYIO HAPABICHHOCTh B CUCTEME O0YUICHHSI M Oy IyIIeH AeSITeTbHOCTH BBIITYCKHHKA.

4. O0bem AUCHUIIJIMHBI B 3a4Y€THLIX €IMHHUIAX ¢ YKAZAHUEM KOJIUYECTBA AKAACMHUIECCKUX YaCoB,

BbI/ICJICHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aroIuXxcs ¢ npenogapareyemM
(mo BuAaM yueOHBIX 3aHATHII) U HA CAMOCTOATEIBLHYIO PA00Ty 00y4aroMXCcH

O061mast TpyI0eMKOCTh JTUCIUTITMHBI

. Bcero akajzieMH4ecKux 4yacoB
Bun yae6HO# paboTh
ouHas popma | 3ao4Hasi hopma
KonTakTHas padora c npenoaaBartejgeM™: 34 6
nexruu (J1) 10 2
npaktudeckue 3ansatus (I13) 24 4
naboparopusie pabotsl (JIP) - -
WHBIC BUJIBI KOHTAKTHOH paboThI - -
CamocrosiTesibHas padoTa 00y4alOIIMXCH: 74 98
M3ydeHHE TEOPETUIECKOTO Kypca 60 80
IIOITOTOBKA K TEKYIIEMY KOHTPOJIIO 10 18
ITOATOTOBKA K MPOMEXYTOYHOM aTTeCTAllNU 4 4
Bua npomexyToOYHOM aTTEeCTANMHU: 3a4€T 3a4yer 3ayer
OO01mas Tpy/10eMKOCTh 3/108

*KoHTakTHast paboTa oOydaromuxcs C MperojaBaTesieM, B TOM YHCIE C MPUMEHEHHEM JHCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHS JICKIMOHHOTO THIA, M (MJIM) 3aHATHS CEMHHAPCKOTO THIIA, JaOOPaTOpHBIE 3aHATHS, M (VMIIH)
IPYIIIOBBIE KOHCYJIbTAMH, U (WIN) WHIUBHIYAIbHYIO paboTy 00ydaromerocs ¢ NmpernojaaBaTeieM, a TaK)Ke aTTeCTallnOHHbIE
HCTIBITAHMS TIPOMEXKYTOYHOH aTTecTannu. KoHTtakTHas paboTa MOKET BKIIIOYATH MHBIE BUABI yUeOHOW AEATEIHHOCTH, Mpery-
CMaTpHUBAOIINE TPYIIOBYIO U HHAWBHAAYAIBbHYIO Pad0OTy 0Oydarommxcs ¢ npenojasareneM. Yacel KOHTAKTHOM paboTHI ompe-
nemstores [TonoskeHueMm 00 opraHu3anyy M MIPOBEACHUN KOHTAaKTHOH paboTHI MpH peaan3anuy 00pa3oBaTeIbHBIX IPOTPaMM

BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM Y 4eHbIM coBeToM YIJITVY ot 25 derpans 2020 roxa.




5. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM (pa3z[enaM) C YKazaHUEM OTBCIACH-
HOT'0 HA HUX KOJIMYECTBA aKaICMUYCCKHUX YacoB

5.1. TpynoeMKocTh pa3iejioB TUCIHIINHBI

o4yHasi popMma o0OyueHust

Bcero

Ne . | CaMocTosTeIbHAS
HaunmenoBanue paznena quCUUIIMHBL JI | I3 | JIP | koHTaKTHOM
/T paborta
paboThl
1 | BBenenue B Kypc 17,5
11 BBeneHue u OCHOBHBIC TIOHATHUS U OTIpeIe- 1 i )
JICHUS
1.2 | dynnameHTaNbHBIC 3aKOHBI XUMHU 1 3 - 4
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEH-
1.3 | nennii. Xumus 3;emMenToB. CBOMiCTBA BaXK- 1 3 - 4
HEUIINX COCANHECHUM.
2 | CtpoeHue BelecTBa 17,5
CtpoeHue aTomMa ¥ epuoANIEcKas CucTeMa
XUMHYECKHX deMeHToB /.M. MeHaeneeBa. 1 3 - 4
IToHsTHE O XMMHYECKOU CBS3H.
3 BBeieHne B TEOPMI0 XUMHUYECKHX NMPOIECCOB 17,5
3.1 | DHepreTrKa XUMHUYECKUX MTPOIECCOB 1 3 - 4
39 CKOpOoCTh XUMHUYECKUX PEAKIIUN U XUMHUYE- 1 3 ) 4
CKO€ PaBHOBECHE
3.3 | PactBopsI 1 3 - 4
4 DJIeKTPOXMMHUYECKHE MPOLEeCChI 17,5
41 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEaK- 1 3 ) 4
897011
["anibBaHUYECKHE AIEMEHTHI. DIIEKTPOIU3
4.2 | pactBOpoB U paciuiaBoB. Kopposust meTai- 2 3 - 5
J0B. Borpock! skonorum.
HToro no pasgenam: 10 | 24 - 34 70
IToaroroBka Kk IpOMEKYTOUYHOM aTTeCTallMN - 4
Bcero 108
3a04Has popMa 00y4eHHUsI
Bcero
No . | CaMocTosTenbpHas
HaunmenoBanue paznena quCHUIUIMHBL JI | II3 | JIP | xoHTakKTHOH
/T pabota
paboTsl
1 | BeaeHue B Kypc 24,5
11 BBenenue u oCHOBHBIC TTOHSTHS U OTIPE]Ie- 05/ - i 05 45
JIEHUA
1.2 | dynpameHTaIbHbBIE 3aKOHBI XMMUN - - - - 10
OcCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEU-
1.3 | Henuii. Xumus dneMeHToB. CBOICTBA BaX- 1 - 1 10
HEHWINX COCTMHCHHMN.
2 | CTpoenne BemecTBa 24,5
CrtpoeHue aToMa U NMepuoandecKasl CucTemMa
XUMHU4YecKux djemenToB .M. Menaeneena. 05| 1 - 15 24,5
IloHsTHE O XUMUYECKOM CBS3M.
3 BBeneHue B TeOpHI0 XUMHYECKHX MPOIECCOB 24.5
3.1 | DHepreTuka XMMHYECKHX MPOIECCOB ‘ 0,5 ‘ - - 0,5 4.5

7




Bcero

No .. | CamocTosTenbHast
HaumenoBanue pasnena quCHUILIMHBL JI | II3 | JIP | KOHTaKTHOH
/11 pabora
paboThI
39 CKOpoCTh XMMHUYECKUX PeaKlUi U XUMuye- 1 1 10
"~ | cKoe paBHOBECHE

3.3 | PacTBopbI - - - - 10

4 JIEKTPOXMMHUYECKHE MPOLECCHI 24,5
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAK-

4.1 P 05|05 - 1 10
117041
["anpBaHnYeCcKUE EMEHTBI. DIEKTPOIIU3

4.2 | pacTBopoB u paciuiaBoB. Kopposus merai- 05| - 0,5 14,5
n0B. Borpockl skosorum.

HToro no pasnenam: 2 | 4 - 6 98

[TonroroBka K MPOMEKYTOYHON aTTeCTalluu - - - - 4

Bcero 108

5.2. Conep:xaHue 3aHATHUI JTeKIIHOHHOTO THIA

Pa3pnen 1. BBenenue B kypce

1.1 Bgeoenue u ocnogHble NOHAMUSA U ONpedeleHUs.

[TpenMer u 3aaun XUMUH, €€ IPAKTUYECKOE 3HaYeHHEe. XUMHUS U MPOOIeMbl COBPEMEHHOI HayKu
u obmectBa. Pomp XWMHMHM B pa3BHTHUH JIECOXMMHYECKOTo Komriiekca Poccuiickoir ®Penepanuu.
Opranu3zaiiys caMoCTOSTeNbHOM paboThI 10 KypCy 00IIei XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3aKkoH CcOXpaHeHUs Macchl U 3Heprud. [lepmoandHOCTh. 3aKOH coxpaHeHus 3apsia. OCHOBHBIE
CTEXHOMETPUIECKHE 3aKOHBI XUMHH.

1.3 OcHogHble Knaccvl Heop2aHuyecKux coeOuHeHuil

Oxcuipl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OrpeneneHue,
HOMEHKJIaTypa.

CBolicTBa Ba)XHEUIIMX COCTUMHEHUN 3yeMeHToB. Haxoxnenue snemeHTOB B mpupone. CrocoOb
noyyeHusi. CBOMCTBa U TPUMEHEHHE.

Pa3nen 2. Ctpoenue BemecTsa

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

OcHoBHBIE MOHATHSL O cTpoeHuH aroma. [TonsTne o kBaHTaX. OCHOBHBIE MOJIOKEHHS KBAHTOBOM
MEXaHUKHU. ODJEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4Mcia. [lopsApoK 3amoJHEHUs] AJIEKTPOHHBIX
YpPOBHEH aTOMOB: 3aKOH HaMMEHbIIIeH sHepruu, mpaswio XyHza, npuniwn [aymu, npasuno Kineukosckoro,
3aKOH DJICKTPOHHON CHMMETpHUH, 3aK0H Mo3mmu. [IpaBuiia mocTpoeHns: YeTHBIX M HEUETHBIX PSAIOB OOJBIIIX
NEpPUOOB. S-, P-, d- u f-anmemenTsI. [lepronryeckrie CBOWCTBA XMMHUYECKHIX JIEMEHTOB: SHEPrHsl HOHU3ALIUH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTh, aTOMHbIE M HIOHHBIE Pa/INyChl, CTENIEHb OKUCICHHUSI.

2.2 Xumuueckas c63b U CMpoeHue npocmulx MOJEKY

XuMHUYecKasi CBS3b: BUIBI, METOABI omnucaHusi. OCHOBHBIC XapaKTEPHUCTUKA XUMHUYECKOW CBSI3H:
JUTMHA, HAIIPaBJIEHHOCTb, MPOYHOCTh. KoBasieHTHAs CBsI3b. METO/l BAJICHTHBIX CBSA3EH: HACKHIIIAEMOCTb U
HAIPaBJICHHOCTh CBSI3M, KPAaTHOCTh CBS3H, MOJSIpU3yeMocTh. [ mOpumm3anms. VoHHAst CBSI3b: SHEPTHS
MOHHOM CBS3M, TMOJSPU3AIUS MOHOB, MOJSIPHOCTh M MOJSAPU3YeMOCTh CBA3H. CTpoeHHE BEIIEeCTB B
KOHJICHCUPOBAaHHOM COCTOSTHUH.

Pa3nes 3. BBenenne B TeOpHI0 XUMHYECKHX MIPOLECCOB

3.1 DHepeemuka xumMuueckux npoyeccos

Buytpensss sHeprust U sHTanIbNUA. TersoBble 3¢ (eKThl pa3IuyHbIX MpoleccoB. 3akoH ['ecca u
CIIECTBUS U3 Hero BeITeKaromue. CTannapTHas TerioTa oOpa3zoBanus. [lonstue o0 suTponuu. M3mene-
HUE SHTPOIUH B Pa3IMUHBIX mporeccax. [lonsatue 06 sHeprun ['nb6ca u e€ n3MEeHeHUH Kak Mephl peak-
IIMOHHOI CITOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XumMuieckoe pagHogecue
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CKOpOCTh peakIi B TOMOTE€HHBIX U T€TEPOTeHHBIX cucTeMax. MakTopsl, BIUAIONINE Ha CKOPOCTh
peakuuu. [Tonarue o6 akTuBMpoBaHHOM KoMmiulekce. HeoOpaTtuMmele n oOpaTtuMmsele mpouecchl. XuMuye-
ckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-Ilatense.

3.3 Pacmeopwi

O6mue mnoHATHs O pactBopax. [pyrue pucmepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBoputenss. OOpa3oBaHue pacTBopoB. PacTBopumocTh BemiecTB. TepMOXUMHUYECKHE MPOLECCH IpU
pactBopenuu. CriocoObl BRIPAKEHUSI KOHIIEHTPAIIH.

Paz6aBiieHHBIE PACTBOPBI HEAIEKTPOIUTOB. MneanbHble pacTBOpbl. KosmuraTuBHBIE CBONCTBA
pactBOpoB: 3aKoHbl ['enpu Payins, Bant-I'odda.

CBoiicTBa BOAHBIX PAcTBOPOB 3JIEKTPoauTOB. MloHHOE mpou3BeneHue Bojabl. BogopoaHslil moka-
3arenb pH. CunibHBIC U cita0ble 3MeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH paz0asie-
Hus OctBasibaa. MloHHbIE peakumy.

VYcnoBust cmemenus pasHoBecus. IlpouwsBexenue pactBopumocTd. KonmdecTBeHHOE OmmMcaHue
paBHOBECHI B pacTBOpax 3JIEKTPONUTOB. [IpuMeHeHHe 3akoHa AEHCTBYIOLUIMX MAacC K 3JIEKTPOJUTAM.
I'maponus coneii. CTeneHb U KOHCTaHTa TUApou3a. Jlucconuanys KOMITIEKCHBIX COSIMHEHUH.

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

Pa3nes 4. DiekTpoxuMHu4ecKHe Mpouecchl

4.1 OxucaumenvbHoO-80CCMaHOBUMEbHbLE NPOYECCHL

Baxwuelime BOCCTAHOBUTENIM U OKUCIUTENIH. METOAbl COCTABIICHUSI YPABHEHUN OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiiuid. BisiHue cpepl Ha XapakTep NPOTEKaHUs PEaKIUid.

OKBHUBAJICHT OKHUCJIUTEIIS u BOCCTAHOBHUTEIIA. Krnaccudukanus OKHCJIUTEIIFHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHMM.

[anbBaHWUYECKUN DJIEMEHT. OJIEKTPOJHbIE TMOTEHIUANbl. OKHCIUTETFHO-BOCCTAHOBUTEIILHBIC
noteHnuansl. HarnpasieHne npoTeKaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Onexmponuz

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporiecc. KaTomHbie 1 aHOHBIE TIPOIIECCHI.
3aKOHBI JIEKTPONIHN3a. DJIEKTPOJIU3 C PACTBOPUMBIMHU M HEPACTBOPUMBIMU aHOJIaMH.

4.3 Koppo3sus memannos

OCHOBHBIE BH/IbI KOPPO3UH. DIEKTPOXUMHUYECKasi KOPPO3usl. 3alliuTa METAIUIOB OT KOppo3uu. Bo-
MPOCHI HKOJIOTHUH.

5.3. Tembl 1 popMBbI 3aHATHIA CEMHUHAPCKOT0 THIIA

Y4eOHBIM IIaHOM IO JUCHUIITIMHE MTPEAYCMOTPCHBI NTPAKTUYCCKHUC 3aHATHA

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

Paznen 1. BBeaenue B kypc «OO011as u HeopraHu-
1 | ugeckas xumus» (tema 1.1.-1.2. @yHnameHTanbHble | MpakTH4ecKast paboTa 3 -
MTOHSTHSI U 3aKOHBI XUMUU. 3aKOH KBHUBAJICHTOB.)

Paznen 1. Benenue B kype «O01mas u HeOpranu-
yeckast xuMus» (Tema: 1.3. OCHOBHBIE KJIaCChI He-
OPraHNYEeCKUX COCTUHEHUN. XUMUS SJIEMEHTOB.
CBoiicTBa BYKHEHIIINX COCTUHCHMIA.)

npakTrdeckas pabora 3 1

Paznen 2. CtpoeHue BeliecTBa

(tema: 2.1. CtpoeHue aTOMa U NEpUOJUYECKAs CH-
crema xuMmudeckux sjemeHToB JI.M.Menpaeneera.
tema: 2.2. [loHATHE 0 XUMUYECKON CBSI3H.)

npakTuyeckas padora 3 1

Paznen 3. BBeneHne B TEOpUIO XMMHUYECKUX IMPO-

mpakThyeckas padbora 3 -
IIECCOB




HaunmenoBanue pasnena

dopma TpoBEACHUS

TpynoéMKocTh, yac

Ne
JUCUUTITAHBI (MOTYJIs1) 3aHSTUS OYHOC | 3a04HOC
(tema: 3.1. DHepreTuka XUMHUYECKHUX MPOLIECCOB.
tema: 3.2. CKOpPOCTh XMMHUYECKUX PEAKIMN U XH-
MUYeCcKoe paBHOBecHe. Kartanutnueckue peakiium. )
Paznen 3. BBeneHue B TEOpUIO XMMHUYECKUX IMPO-
1L[ECCOB
5 | (tema: 3.3. PactBopsl. [IpuroToBiieHre pacTBOPOB | MpakKTHYeCKas padboTa 3 1
3aJJaHHOW KOHIICHTPAIIMH W3 BEIIECTB Pa3IUIHOTO
arperaTHoro COCTOSIHMSL. )
Pazgen 3. Beegenue B T€OpHIO XMMHUYECKUX IPO-
€CCOB
6 | npakTHyeckas pabora 3 -
(tema: 3.3. PactBopbl. CuibHBIE U claOble dJEK-
tposuThl. loHHbIe paBHOBecHs. ['naposms.)
Paznen 3. BBeneHnue B T€OpUI0O XMMHUYECKUX IPO-
1L[ECCOB
7 | (rema: 3.3. PactBophl. PacTBOprMOCTh Manopac- | mpakTtudeckas pabora - -
TBOpUMBIX BemiecTB. Onpenenenne pH ocaxnenus
THAPOKCHJIOB. )
Paznen 4. DneKTpoXUMHUYECKUE TIPOIECCHI
8 | (tema: 4.1. OKHCITUTEIIEHO-BOCCTAHOBUTEIHLHBIC paKTHUIeckas padbora 3 0,5
pEaKIvm. )
Paznen 4. DnexTpoXxuMHUYECKUE TPOLECCHI
(tema: 4.2. TambBaHUYECKHE HIEMEHTBI. DIIEKTPO-
9 npakTHyeckas padora 3 0,5
JIU3 PacTBOPOB U paciiaBoB. Kopposwusi MeTamios.
Bompocs! 3kosiorun.)
Hroro: 24 4
5.4letanu3anus caMoCTOSITeIbHOH padoThl
HanmenoBanue paszzaena . TpynoemMKocTh, gac
No Pasit Bun camocrosiTensHO#M paboTh PY. 2
JTUCIUIUIAHBI (MOJTYIIS) OouyHas | 3aoyHas
Pa3nen 1. Benenue B kypc «O61mas u [ToaroroBka k onpocy
1 | Heopranuyeckas XuMus» (rema 1.1.-1.2. | mo Teme npakTHUECKONW pabOTHI 175 5
dyHIaMEHTATBHBIC TTOHSITHSI W 3aKOHBI 1 3alIUTe OTYETHBIX MaTepHua- ’
XUMHUU. 3aKOH KBUBAJICHTOB. ) JIOB.
Pasznen 1. Benenue B kypc «O061mas u
A P [ToaroroBka k onpocy
Heopranuueckas xumus» (tema: 1.3. Oc- .
0 TeMe MPAKTHIECKON pabOThI
2 | HOBHBIE KJIACCHI HEOPTAHWYECKHUX COE/IH- N 6 5
. . 1 3alIUTe OTYETHBIX MaTepHua-
HeHuil. Xumus s1nemMeHToB. CBoMCTBa 0B
BaXHEHIIIMX COCTUHCHMIA.) '
Pazgen 2. CtpoeHue BeiiecTBa
[ToxroroBka k onpocy
(tema: 2.1. CtpoeHne aToMa W TEPUOJIH- .
10 TeMe MPAKTHIECKOH pabOThI
3 | yeckas cucTeMa XMMHYECKUX DSJIEMEHTOB 1 3ALIIHTE OTYETHEIX MaTepua 7 10
J.1.MenneneeBa. tema: 2.2. Ilonstue o 110B p
XUMHUYECKOM CBSA3H.) )
Paznen 3. BBeaenue B TEOpHIO XHUMUYE-
CKHUX TPOIIECCOB [ToaroroBka k ompocy
4 (Tema: 3.1. DHepreTrKka XUMHYECKUX TPO- | IO TeME MPAKTUUECKON paboThI 7 10

1eccoB. Tema: 3.2. CKopoCcTb XMMHUECKUX
peakuuii u1 XxuMuueckoe paBHoBecue. Ka-
TATUTUYECKUE PEAKLIUH. )

M 3aIIIUTC OTYETHBIX Martcpua-
JIOB.
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HanmeHnoBanue pasnena . TpynoemMkocTh, yac
Ne pasi Bun camocTrosiTensHOM paboThI Pya 2
JTUCHUTITUHBI (MOYJIs1) ouHas 3a04HAas
Paznen 3. BBeaeHue B TEOpHIO XUMHUYE-
CKHX IPOIIECCOB [ToaroroBka k onpocy
5 (tema: 3.3. PactBopml. IlpuroroBieHue | mo TeMe MpakTUUECKONW paboThI 7 10
pacTBOPOB 33JaHHOW KOHUEHTPALMM W3 | U 3allUTE OTYETHBIX MaTepUa-
BELIECTB PA3JIMYHOIO arperarHoro CocTo- | JIOB.
STHUSL.)
Paznen 3. BBeaeHue B TEOpHUIO XUMHUYE-
[ToaroroBka k onpocy
CKUX TIpOTeccon 0 TeMe MPAKTHIECKON pabOThI
6 | (tema: 3.3. PactBopbl. CuibHbIE U crabbie pait p 7 10
U 3alIUTe OTUYETHBIX MaTepua-
91eKTpoauThl. MoHHbIE paBHOBecus. ['ua- [10B
poJn3.) )
Paznen 3. BBenenue B Teopuro XUMHYeE-
[TonroroBka k onpocy
CKHUX MPOIIECCOB .
0 TeMe MPAKTUYECKOM pabOThI
7 | (trema: 3.3. PactBopbl. PactBOpuMOCTH N 7 10
U 3aIUTE OTUYETHBIX MaTepUa-
MajopacTBOPUMBIX BemiecTB. Ormnpenene- .
Hue pH ocaxxneHust rupoKCuIoB.) )
[ToaroroBka k onmpoc
Paznen 4. DnexTpoXxuMHYECKHE IPOIECCHI o ﬁeMe I axmqgcxgﬁ AGOTEL
8 | (rema: 4.1. OKHCITUTEIBHO- paKt p 7 10
U 3alIUTe OTUYETHBIX MaTepua-
BOCCTaHOBHTEIIbHBIC PEAKIINH.) 0B
Paznen 4. DneKTpOXUMHYECKUE TIPOIECCHI
[ToaroroBka k onpocy
(rema: 4.2. TanpBaHUYECKUE DJICMEHTHI. .
10 TeM€ PAKTHUECKON pabOoThI
9 | DnexTponu3 pacTBOPOB U PACILIABOB. N 7 10
U 3alIUTe OTUYETHBIX MaTepua-
Kopposus metannos. Borpock! 3koi0- 0B
THH.) '
[ToaroroBka K IIPOMEXKYTOUYHOW aTTECTA-
11 A p Y 10 18
117051
IIpomexxyTounas arrecranus 4 4
Hroro: 74 102
6. [lepeyeHb yueOHO-METOANYECKOT0 OOecnieYeHHusI M0 TUCUUILIHHE
OcHoBHasi M JONOJIHUTEIbHAS JUTEpPaTypa
Ne To
ABTOp, HAUMEHOBAaHHE 8 IIpumeuanue
n/n W3IaHNS
OcHoBHasi yueOHasi auTepaTypa
1 | AxwmeroB, H. C. O6mas u HeopraHudeckas XUMHS : y4eOHUK s
By30B / H. C. AxmetoB. — 12-e u3z., crep. — Cankr-IletepOypr : [TonHOTEKCTOBBIN
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : 0021 | AOCTYM MpH BXO-
ANEKTPOHHBIN // JlaHb : 2JIEKTPOHHO-OMOIMOTEUHAss cuUcTeMa. — Jie TI0 JIOTUHY U
URL.: https://e.lanbook.com/book/153910 naposo™*
Pexum octyna: st aBTOpU3. MOJIb30BaTENEH.
2 | Mudraxosa, H.III. O6mas u Heopranuyeckas XuMusi: ydeOHoe 11o-
coobue / H.III. Mudraxona, T.I1. Iletposa; mox pea. A.M. Kysnemo-
Ba; MuHMCTEpCTBO 00pa3zoBanus U Hayku Poccun, Kasanckuii Hau- ITonHOTEKCTOBBIM
OHAJILHBIA MCCJIEAOBATEIbCKUNA TEXHOJOTHYECKUH YHUBEPCUTET. — JOCTYT TIPU BXO-
2017
Kazanp: KHUTY, 2017. — 408 c.: Tabiu., cxem., wi. — Pexum nocry- Jie TI0 JIOTUHY U
rna: o IIOITHCKE. - URL: napoJso™*
http://biblioclub.ru/index.php?page=book&id=560885 bubawuorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3JIeKTPOHHBIH.
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885

[TaBmoB, H.H. Ob6mas u Heoprannyeckas xumus: ydeonuk / H.H.
[TaBnoB. — 3-e u3n., ucnp., gon. — Cankr-IlerepOypr: Jlans, 2011. —
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3JIeKTpOHHBIHN // Dek-
TPOHHO-OMONMMoTeuHass cucrema «Jlamb»: [caiit]. — URL:
https://e.lanbook.com/book/4034 Pexwum pocTyma: s aBTOPH3.
I10JIb30BATENICH.

2011

IIoaHOTEKCTOBEIM
JOCTYII TIPH BXO-
JIE 110 JIOTHHY H
napoJo*

OO01mas ¥ HeoOpraHuveckass XUMHUs. DJIEMEHTBI TEOPUH, CIIPABOYHBIC
JIaHHbBIE, 3aJJaHUs JIJI1 CAMOCTOsATEIbHOM padoThl [Tekcr] : yued. mo-
cobue s CTyIeHTOB BY30B JiecoTexH. npoduis / b. I1. Cepena [u
np.] ; moxa pex.: b. I1. Cepengi, JI. C. MonounukoBa ; Ypai. roc. je-
COTEXH. YH-T. - 2-¢ u3., nepepad. u gon. - ExkarepunOypr : YIJITY,
2012. - 406 c. : wi. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoJiHuTeIbHASI yYeOHas1 JIUTepaTypa

Amnapues, A.M. O0mas 1 HeopraHudeckas XuMusi: yueOHoe mocodue
/ A.. Anapues, JI.B. llleBHuiipiHa; MUHUCTEPCTBO 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu, HoBocubupckuil rocynapcTBeHHbIN
TexHuueckud ynuBepcurer. — HoBocubupck: HI'TY, 2015. — Y. 2.
Xumus 3neMeHToB. — 90 c.: Tabn. — Pexxum gocTyma: 1mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=438292

bubmuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37eKTPOHHBIH.

2015

ITonHOTEKCTOBBIM
JOCTYT IIPU BXO-
Jie TI0 JIOTUHY U
napoJo*

KmokBuna, E. FO. OcHOBBI 00mIei W HEOPraHUYECKOW XUMHUU :
yuebHoe mocobue / E. 10. Kimoksuna, C. I'. be3psaun. — 2-¢ u3g.
— OpenOypr : OpenOyprekuit 'AY, 2011. — 508 c. — ISBN 978-
5-88838-697-2. — Tekcrt : snexTpoHHBIH // JlaHb : 31EKTPOHHO-
OubIMoTeUHas CHCTEMA. — URL:
https://e.lanbook.com/book/134502

Pexum octyna: nst aBTOpU3. MOIB30BaTENCH.

2011

ITosrHOTEKCTOBEII
JOCTYII MPU BXO-
JIe T10 JIOTHHY H
naposo*

Vraii, S.A. O0mas u HeopraHu4eckass XUMHUs : y4eOHUK Ui CTY-
neHToB By3oB / f. A. Vrait. - Usn. 4-e, crep. - Mocksa : Bricmias
mkona, 2004. - 527 c. : wi. - bubnuorp.: ¢. 519. - [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumust [Tekct] : yueOHUK AJI CTYJEHTOB BY-
30B, 00YJArOIIUXCS 10 TEXH. HAMPaBJICHUSIM U crienuaibHOCTIM / H.
B. KopoBuH. - 1U3a. 6-e, ucnp. - Mocksa : Beicmias mikosna, 2005. -
557 c. : un. - bubnmorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJI. O6mas xumus [Tekct] : yueOHUK a1 OakaiaBpoB :
yae0. mocoOue I CTYACHTOB HEXUM. CIIelHalibHOCTEH BY30B / H.
JI. I'mueka ; mox pen.: B. A. Ilonkora, A. B. babkosa. - 18-¢ u3gn.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpeam. ykas.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'munka, H.JL 3amaun u ynpakHeHUs 1o oO0Ield XuMHH : y4el. 1mo-
cobne g CTYIEHTOB HEXMM. ChenuaibHocTed By30B / H.
JI. T'nunka ; mox pen. B. A. PabunoBuya, X. M. PyOunoii. - u3m.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Boasxun, B. B. O6mas xumus : yaedHoe mocodue : B 3 kaurax / B.
B. Boapxun. — Ilepmsb : [THUITY, [6. r.]. — Kawura 1 : OcHoBHOU
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: amek-
TpOHHBINA // JlaHb : 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/160944

Pexxum tocTyna: st aBTOpU3. N0JIb30BATENCH.

2006

TTomHOTEKCTOBLIN
JOCTYI MPHU BXOJE
10 JIOTUHY U
napoio™*
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https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944

12

Boasxun, B. B. O6mas xumus : yaedHoe mocodbue : B 3 kHurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Crnenuanib-
HbIii 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. MOJIb30BaTENCH.

2006

IIo/MHOTEKCTOBBIM
JOCTYTI TIPH BXOJIE
10 JIOTHHY U
naposo™*

13

Boasxun, B. B. O0mas xumus : ydebnoe mocodue. — Ilepmsb :
[THUITY, [6. r.]. — Yacts 3 : MU36pannbie rnaBel — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: smekTpoHHbIi// JlaHb : 3Jek-
TPOHHO-OMOIMOTECYHAS cUcTeMa. — URL.:
https://e.lanbook.com/book/160943

Pexxum mocTyna: s aBTopu3. MOJIb30BaTEICH.

2006

IIo/MHOTEKCTOBBIM
JOCTYTI TIPH BXOJIE
10 JIOTHHY U
naposo™*

14

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

2000

47

15

Hemunosa JI. B. XKectkocts Boasl. OnpezneneHue >KeCTKOCTH U CIOo-
COOBI €€ YCTPaHEHUS : METO/. YKa3aHUs JUIs J1a0. 3aHATHI CTYIEHTOB
OYHO-3204. W 3a04. ¢opm obOydenus / JI. B. Jlemumosa [u ap.] ;
VYpai. roc. necorexH. yH-T. - ExarepunOypr : [YIJITVY], 2006. - 16
c. - bubnumorp.: c. 16.

2006

84

16

Cepena b. I1. Monnbie paBHOBeCHs B pacTBOpax 3JIEKTPOJIUTOB : Me-
TOJ. yKa3zaHus IS j1a0. 3aHATUN CTYJIEHTOB OYHOM, OYHO-3204. U
3ao04. opm obyuenus / b. I1. 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 [Tekcr] : MeTon. ykasaHuUs As jab. 3aHITUN
JUISl CTYJIETOB OYHOM, OYHO-3204. U 3a04. ¢opm oOyuenus / JI. B.
HemunoBa [u ap.] ; Ypan. roc. 1ecoTexH. yH-T. - ExaTepuHOypr :
YIJITY, 2007. - 45 c. - bubnwmorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenne aroma W MEepUOAMYECKUN 3aKOH : METO/I.
YKa3aHUs JUTs J1a0. U IPAKT. 3aHITHHA CTYICHTOB OYHOW U 3304. (hopM
0o0y4eHHs TI0 BCEM HAIMpPaBJICHUSIM U CIEIHATBLHOCTAM OOYYEHHUS B
VYIJITY / B. I1. Cepena [u ap.] ; Ypain. roc. iecotexH. yH-T. - Exare-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum noctyna:
https://elar.usfeu.ru/handle/123456789/55

2008

DJIEeKTPOHHBIN apXHB

1146

19

Hemumesa C. B. OkucIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUHU : ME-
TOJA. yKa3zaHusl JJis J1a0. U MPAKT. 3aHITHH ISl CTYJICHTOB OYHOU U
3a04. ¢dopM oOydyenust Hampasienuit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypau.
roc. JecoTexH. yH-T. - ExatepunOypr : YIJITY, 2009. - 43 c. - bu6-
JIAOTP.: C. 43, Pexum JlocTyna:
https://elar.usfeu.ru/handle/123456789/299

2009

DNeKTPOHHBIN apXUB

/128

20

l'ony6eBa T. b. Katanutudeckue cucreMsl B kKypce "Xumus" : me-
TOJA. yKa3aHusl JJis J1a0. U TPAKT. 3aHITHU ISl CTYICHTOB OYHOU U
3a04. Gpopm oOyuenus / T. b. Tonmyoesa, C. B. Ilenumesa ; Ypai.
roc. JiecoTexH. yH-T. - Exatepunoypr : YI'JITY, 2011. - 11 c. - bu6-
JIAOTP.: C. 1. Pexxum JoCTyna:
https://elar.usfeu.ru/handle/123456789/206

2011

DNeKTPOHHBIHN apXuB

*- IpeJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOUTH B CUCTEMY
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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

OyHKIIMOHUPOBAHHE 3JIEKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEILHON Cpesibl 00eCTIeYBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBaMHU UH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

JJIeKTPOHHBbIEe 0UOJIHOTEYHbIE CHCTEMBI

Kaxnpiii oOydaromnuiics obecredeH AOCTYIOM K 3JEKTPOHHOM Ombmmoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), 9BC Usnatenscrra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6uOIHOTEKA
ownmaiin http://biblioclub.ru/, comepxammx u3aaHus M0 OCHOBHBIM HM3y4aeMbIM JAMCHHILIMHAM H CHOPMH-
POBaHHBIX 10 COTJIIACOBAHMIO C IPABOOOJIAAATEIISIMU YICOHOW U Y4eOHO-METOAMYECKON JINTEPATYPHI.

CnpaBouHble 1 HHPOPMAIHOHHBbIE CHCTEMBI

1. CnpaBouHo-tipaBoBas cucrema «Koncynptant [Lnrocy.

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

3. Basza mannbeix 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 oudauoreka elibrary.
Pexxum noctyna: http://elibrary.ru/ .
3.Oxonomuyeckuii moptai (https://institutiones.com/ );
4 Nudopmarnmonnas cucrema PBK (https://ekb.rbe.ru/;
5.'ocynapcTBeHHas cucrema npaBoBoii uadopmarnuu (http://pravo.gov.ru/;
6.baza nanubIx «O1eHOYHAs JEATeIbHOCTE» MUuHIKOHOMpa3BuTus PO
(http://economy.gov.ru/ );
7.ba3b1 nanHbix HarpoHamsHOro coBeTa 1Mo OleHO4HO# aestensHocTH (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 oxpaHbl Tpyaa B PDO»;
TpynoBoii konekc 3akoHOB Poccuiickoit @eaeparnuu ot 30.12.01 r. Ne 197-D3;
ITocranoBnenne Muntpyzaa PO ot 27.02.1995 . Ne 11 «O06 yTBep:kIeHUH peKOMEH AU 10 TIAHUPO-
BaHUIO MEPOIIPUATHIL 110 OXpaHE TPYAA»;
®enepanbHblif 3akoH 0T 21.12.1994 1. Ne 69-03 «O noxapHoit 6€30macHOCTIY;
MeTtoauueckue peKkoMeH1aluy 1o pa3paboTKe TocyJapCTBEHHBIX HOPMAaTUBHBIX TPEOOBAHUM OXpaHbI
tpyaa (IlocranoBnenne Muntpyna P® ot 06.04.2001 r. Ne 30);
[Tpuxa3z Munucrepcta npocsemienus CCCP ot 10 urons 1987 r. Ne 127 «O BBeaenuu B aeiicrsue [lpa-
BIJI TEXHUKU O€30MaCHOCTH JJIsi KaOUHETOB (JTabopaTopHil) XUMuUM 00111e00pazoBaTeIbHbIX KO MUHU-
crepcrBa npocsenenns CCCPy;
[IpaBuia TeXHUKH 6€30MaCHOCTH ISl KaOMHETOB (J1abopaTopHii) XUMHUH 00111e00pa30BaTENbHbIX KO
Munuctepctsa npocsemienuss CCCP (bronnerens HopmatuBHbIX akToB Munmnpoca CCCP Ne 10, 1987 1.)

7. ®oHA OLEHOYHBIX CPEICTB /sl POBeIeHUsI MPOMEKYTOYHOMH aTTecTaluu
00y4aoImMXCcH M0 JUCUMIITIMHE

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TanoB ux GopMUPOBaHHUs B MpoLecce 0CBOeHUs 00pa-
30BaTe/1bHOM NMPOrpPaMMBbI

DopmupyeMble KOMIETEHIINT Bun u dopma xoHTpOIS
OIIK-3 - TOTOBHOCTH IPUMEHSTH CUCTEMY DyH[IA- IIpoMeXyTOYHBIM KOHTPOJIb: YCTHBIM OIPOC
MEHTAJIbHBIX 3HAHUHN (MaTeMaTU4YECKUX, ECTECTBEH- Ha 9K3aMEHE
HOHAYYHBIX, HHKCHEPHBIX U SKOHOMHUYCCKUX ) IS Tekyummii KOHTPOJIB: ONpPOC, 3alUTA OTYET-
unenTudUKaum, GOpMyITHPOBAHUS U PElIeHHs TeX- | HBIX MaTepHaloB IO IMPAaKTHYECKOil pabore,
HUYECKUX U TEXHOJIOTMYECKHUX MPOOJIEeM dKCILTyaTa- KOHTpOJIbHAsE paboTa Uisl 3a09HOH (OpMBI
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
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http://elibrary.ru/
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https://ekb.rbc.ru/
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http://www.ncva.ru/
https://rosreestr.ru/

WX TPAHCIIOPTHO-TEXHOJIOITMYCCKHUX MAalllMH U KOM- O6y‘leHI/IH
IIJICKCOB

7.2. Onucanue noxka3sareJsieii 1 KpUTepHeB OLlEHNBAHHUSI KOMIIeTeHIHii
HA Pa3JIMYHbIX 3Tanax ux GopMUpPOBaHNS, ONUCAHUE IIKAJ OLeHUBAHUS

Kpurtepun oneHMBaHHUA YCTHOTO OTBETAa HA KOHTPOJIbHbIE BONMPOCHI IK3aMeHa (MPOMEKYTO0Y-
HbIii KOHTPOJIb popmupoBaHusi komnereHuu OITK-3)

«5» (omauyno) — NaH TIOJHBIN, Pa3BepHYTHI OTBET HA IOCTABJICHHBIH BOIPOC, TIOKa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, J0Ka3aTeIbHO PACKPHITHI OCHOBHBIC MOJOXKEHUS TEMBI; B OT-
BETE INPOCIIECKHUBACTCS YETKAasl CTPYKTYypa, JIOTMYECKAs IMOCJIEI0BAaTEIbHOCTb, OTpaXKarollas CYLIHOCTb
pacKpbIBaeMbIX MOHATUMN, TEOpUH, ABlIeHUH. 3HaHHE 00 00bEKTEe AEMOHCTpPUpYeTcs Ha (poHE MOHUMAHUS
€ro B CUCTEMC IIaHHOI\/JI HAayYKU U MCKIAUCHUIITIMHAPHBIX cBs3eil. OTBET U3II0KEH JIMTCPATYPHBIM A3BIKOM B
TePMHUHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI,

«4» (xopowio) — NaH TOJHBINA, Pa3BEPHYTHI OTBET HA MOCTABJICHHBIA BOIPOC, MOKA3aHO YMEHHE
BBIJICJINTh CYIIECTBEHHBIE U HECYLIECTBEHHbIE MPU3HAKU, IPUUMHHO-CIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPUPOBAH, JJOTUYCH, U3JIOKCH B TCPMHUHAX HAYKH. OI[HaKO A0ONIYHICHBI HE3HAYUTCIIbHBIC OILIMOKH
WJIM HEJI0YETHl, UCTIPaBICHHbIE OaKalaBPOM C TIOMOIIBIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnemeopumenvbHo) — NaH HENOJHBIA OTBET, JIOTHKA U MOCIEAOBATEIBHOCTh U3JIOKEHHS
MMEIOT CYIIECTBEHHbIC HapylIeHus. JlonyieHsl rpyOble OMMOKH MPH OMPEIEICHUN CYITHOCTH PacKpbI-
BAacMbIX HOHSITI/Iﬁ, TCOpI/II\/JI, $[BJ'I€HI/H>'I, BCJICACTBHUEC HCIIOHUMAaHUS 6aKaJIaBpOM X CYHICCTBCHHBIX U HECY-
LIECTBEHHBIX MPU3HAKOB U CBsI3el. B 0TBeTE OTCYTCTBYIOT BBIBOJbI. ¥ MEHHE PACKPBITH KOHKPETHBIE IIPO-
sIBJICHUsI 000OIIEHHBIX 3HAHUH HE MTOKa3aHo. PeueBoe odopmieHne TpedyeT mompaBoK, KOPPEKIIHH;

«2» (neyooenemeopumenvno) — 0OakajgaBp JAEMOHCTPHPYET HE3HAHHE TEOPETHYECKMX OCHOB
IperMeTa, He YMEET JielaTh apryMEeHTHPOBAaHHBIE BBIBOJIbI U MPUBOAUTH MPUMEpPHI, TOKA3bIBAET ci1aboe
BJIAJICHUE MOHOJIOTMYECKON Peublo, HE BIIAJICET TEPMUHOJIOTHEHN, MPOSBISIET OTCYTCTBHE JIOTUYHOCTU U
MOCJIEIOBATEILHOCTH U3JIOKEHHUS, JIeJIaeT OMMOKH, KOTOPBIE HE MOXKET UCIIPABUTh, JaXKe MPU KOPPEKIIUU
MPENnoiaBaTesieM, OTKa3bIBAETCSI OTBEYATh HA 3aHATHH.

Kputepun oneHuBaHHMA ONPOCAa YCTHOIO OTBETA IO TeMe NPAKTHYECKOH padoThl (TeKyIui
KOHTPOJIb ¢opmupoBanue komnerenuun OITK-3):

«5» (omauuno): onpoc MPOMIEH C MEPBOroO Pa3a; J1aH MOJHbIH, pa3BepHYTHIA OTBET Ha BCE 3ajlaBa-
eMble TPEeIo1aBaTeeM BOIPOCH], T0KAa3aHO 3HAHUE U MOHMMaHHe TeMbl. OOydaromuics TpaBUIbHO OT-
BETUJI HA BCE BOIIPOCHI MPHU CAAYE KOJJIOKBUYMA, 3HAET W NOHMMAET XOJ BBIIOJHEHHUS IPEACTOSILEN
MPaKTUYECKON pabOTBHI.

«4» (xopouwio): oNpoc MPOHUJIEH CO BTOPOH MOMBITKY; /1aH MOJHBINA OTBET Ha BCE 3a/laBa€MbIE IIpe-
M0/1aBaTeIeM BOMPOCHI, TOKa3aHO 3HAHKME U MOHUMaHue TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBUYMa C IIOMOUIBIO MPENOIABATENS, 3HAET U MOHUMAET XOJ
BBITIOJTHEHUS TIPEACTOSIICH MPaKTUYeCKO paboThl.

«3» (voosnemsopumenvHo): ONPOC NPOIJIEH ¢ TPEThel MONBITKU; JaHbl OTBETHl Ha MOJIOBUHY 3a-
JlaBaeMbIX IPENoJaBaTeIeM BOIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATHUN TEeMbl, BHIHECEHHOH Ha
KOJUIOKBUYM. B OTBETE CTYIEHTOB OTCYTCTBYIOT BBIBOJbI. Y MEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000IIEHHBIX 3HAHUK He mokazaHo OOydvaromuiics MpU clade KOJJIOKBHYMa IPAaBHJIBHO OTBETHJI Ha
OOJIBILITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopMileHHE TpeOyeT MOMpaBoK, KOPPEKIUH;
CTYJZICHT 3HAa€T X0/l BHIMOJIHEHUS MIPEICTOSIIEN MPAKTHUECKON pabOoThI.

«2» (neyOoeremeopumenvHo) — 00Oy4JaIOMIUNACSA HE 3HAeT OCHOB TEMbI, HE CIIOCOOEH J1eNaTh apry-
MEHTHPOBAaHHBIE BBIBOJbI U MPUBOIUTH IPUMEPHI, MOKa3bIBAE€T ciaboe BIaJCHHE MOHOJOIMUYECKOW pe-
4bl0, HE BJIAJICET TEPMUHOJIOTUEN, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH M MOCJIEI0BATEIILHOCTH U3JI0XKe-
HUS, JleNaeT OMOKH, KOTOPbIE HE MOKET MCIIPaBUTh, JJake IIPU KOPPEKIMH IpenojaBaTeaeM, OTKa3blBa-
eTcs OTBeuaTh Ha BOMPOCHl. OOyJaronuiics He CMOT OTBETUTH JaXKe Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAeT X0/la MPOBEJCHUS IPEACTOSIEH MPaKTHIECKOW paboTHI.
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Kputepun oneHuBaHUS BbINOJHEHHS MPAKTHYECKHUX PadOT M 3alMTHI OTYETHBIX MaTepua-
JIOB (TeKYIIHii KOHTPOJIb (popmupoBarue kommnereHuuii OIK-3):

«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; 0POpPMIICHHE U COJepKaTeNIbHAs 4YacTh OTYeTa 00pas-
IIOBBIE; Pa0bOTa BBIMOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHMS, 3aKIIOUCHUS U
BbIBOIbI. O0yyaromuiicsi ObICTPO OPHEHTUPYETCS B OTUETE U OTBEYAET HA YTOUHSIOIINE BOIPOCHI.

«4» (xopowio): paboTa BBHIIIOJIHEHA B CPOK; B O(POPMIICHHM OTYETA U €0 COJIEPKATEIHHON YacTh
HEeT rpyObIX omuOOK; paboTa BHINOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHUS,
3aKIIIOYCHUS U BBIBOJIBI. OOyUalONIHiics OPUCHTUPYETCS B OTYETE M OTBEUACT HA YTOUYHSIOIINE BOIIPOCHI C
MIOMOIIBIO TIPEOJaBaTeIIsl.

«3» (yoosremeopumenvro): paboTa BHINOJHEHA C HapylIeHHEeM I'paduka; B opopMIIEHUH, COIEP-
KATeIbHON YacTh OTYeTa eCTh HEJOCTATKU; padoTa BBHIMOJIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
CTBEHHBIE 00001meHuss. OOyJalonuiics ¢ TPYJAOM OPUEHTHPYETCS B OTYETE M OTBEYAET TOJIKO Ha TOJIO-
BHHY 33]1aBa€MbIX €MY BOIIPOCOB.

«2» (Heyoosnemeopumenvbro): odopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAaHUSM; OTCYT-
CTBYIOT HJTH CJIEJIaHBl HETIPaBMJIbHBIC BBIBOJBI U 0000mmeHuss. OOyJaromuiicss He OPUEHTUPYETCS OTYET-
HBIX MaTepUaiax U HE MOXKET MOSICHUTh PACCUNTAHHBIC JAaHHBIC.

Kpurepun ouneHuBaHUsI KOHTPOJBHBIX PadoT 1 3204HOH (opMbI 00y4eHUs1, (TEKyIIHi
KOHTPOJb ¢opmupoBanus komnerenumii OIK-3):
«5» (omauuno) — paboTa BHIIOJIHEHA B CPOK; OPOpPMIIEHHE, CTPYKTYpa U CTUIIh paboThl 00pasio-
BbIE; paboTa BBIIIOJHEHA CAMOCTOSITEIBHO; IIPUCYTCTBYIOT COOCTBEHHBIE 0000IICHNUS, 3aKITIOYCHUS U BBI-
Bobl. OOyuaronuiicss IpaBUILHO OTBETUII HA BCE BOMPOCHI MPH 3alIUTE KOHTPOIHHON PabOTHI.
«4» (xopowo) — paboTa BBHIIIOJHEHA B CPOK; B O(OPMIICHHH, CTPYKTYpE M CTHIIE paObOTHI HET TPY-
ObIX OmMOOK; paboTa BHINIOJHEHA CAMOCTOSTENILHO; MMPUCYTCTBYIOT COOCTBEHHBIE 0000IIIEHNs, 3aKITI0Ye-
HUs U BbIBOJBL. OOyyaromuiics mpu 3amure paboThl PaBUIIBHO OTBETHJI HA BCE BOMPOCHI C MOMOIIBIO
Iperno/iaBaTess.
«3» (yoosnemeopumenbHo) — padbOTa BBIIIOJIHEHA C HapylIeHHeM Irpaduka; B 0QOpMIEHUH, CTPYK-
Type U CTUjIe pabOThl €CTh HEJOCTATKU; paboTa BBINOJIHEHA CAMOCTOSATENIBHO, IPUCYTCTBYIOT COOCTBEH-
Hble 00001meHns. O0y4Jaromuiics Mpu 3amuTe padoThl OTBETHII HE HA BCE BOIIPOCHI.
«2» (neyoosenemeopumenvro) — opopmileHHEe pabOThl HE COOTBETCTBYET TPEeOOBAaHUSM; OTCYT-
CTBYIOT WJIM CJEJIaHbl HETMPaBWIbHBIC BBIBOABI M 0000meHuss. OOyJaroniuiicss He OTBETUJI Ha BOIPOCHI
IIPU 3alMTe paboThI.

7.3. TunoBble KOHTPOJILHBIE 32/1aHUSI WM UHbIE MaTepPUAaJbl, HeOOX0AMMBbIe VIS OLlEeHKH 3HAHMIA,
YMeHH i, HABBIKOB M (MJIM) ONBITA AeATEeJbHOCTH, XAPAKTEPHU3YIOIINX 3TANbl GOPMHPOBAHUS KOM-
neTeHUM B Mpouecce 0CBOEHUsI 00Pa30BaTebLHON MPOrpPaMMbl

Bonpocskl k 3k3aMeHy (IPOMEKYTOUHBIN KOHTPOJIb):

1. ATOMHO-MOJEKYJSIpHOE YUeHHE. XUMHUECKUE JIEMEHTHI U MPOCThIE BEllecTBA. 3aKOH ABOTajpo

Y 3aKOH YKBHUBAJIEHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa U Macca. Y paBHeHue [lnanka.

3. JIBoiicTBeHHas mpupoa cBeTa. KopmyckynsipHO-BOTHOBOM Myann3M. Y paBHeHue ae-bpoiis. [lo-
HATHE O KBaHTOBOHM MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIMH. CoOT-
HOIlIeHUe HeompenenaeHHocTei ['eiizendepra.

4. KpaHTOBO-MeXaHUYeCKOe OOBSICHEHHE CTpoeHue aroma. KBaHTOBbIe dYHcia, UX (U3MUECKHid
cMbIci. AToMHBIe opOuTanu. OnHodnekTpoHHble aToMbl. [Ipuanun Ilaynu, npaBuno Xynnaa. [lo-
CJIE0BATEIBbHOCTD YHEPIrETUUECKUX YPOBHEW B MHOT03JIEKTPOHHBIX aTOMaXx.

5. CoBpemennbie GopmynupoBku Ilepuomnueckoro 3akoHa. CTpyKTypa MEpUOAUIECKON CHCTEMBI.
W3MeHeHne CBOMCTB 3JIEMEHTOB B IEPUOAMUYECKON cHCTeME (BEpPTUKaJIbHAas U TOPU30HTAIbHAS
MIEPUOTUYHOCTH ).

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.

[Teproanyeckas cucTemMa U ee CBsi3b CO CTpoeHHeM aToMoB. [IpaBuno Kneukosckoro. S-, p-, d-, u
f- smemMeHTHI.

Paguychel aTOMOB M UX W3MEHEHME B IepHoJax U noarpynnax. MoHHele paanycsl 1 3aBUCUMOCTD
UX OT AJIEKTPOHHOI'O CTPOCHHS U CTETIEHU OKHCIIeHUs. VI3MeHeHre KUCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMI 110 IeproiaM U rpyIam.

WcTopust pa3BUTHA 3JEKTPOHHBIX MpEACTaBIeHUI 0 XuMHuueckoil cssu (Teopus Koccens u Jlbro-
uca). loHHast 1 KOBaJIE€HTHAsI CBSI3U.

HamnpaBiieHHOCTh U HacChIIIAEMOCTh KOBaJIGHTHOU cBsi3u. [lonsipHas koBaneHTHas cBs3b. [lonspu-
3yeMOCTb.

HNonHas cBsA3b Kak KpaWHHUM cllydail MOJAPHOW KOBaJ€HTOM CBsA3W. HeHanpaBiieHHOCTh W HEHa-
CBIIIAEMOCTb NOHHOM CBS3HU.

KpuBas norennuanbHol sHEepruu Mosekyia. OCHOBHBIEC MOJOKEHUS METO/a BAJICHTHBIX CBSI3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € O3UIMH METO/1a BaJICHTHBIX CBSI3EH.

Teopus rubpuauzanuu. 3anoaHeHHEe THOPUIHBIX OpOUTalIell HEMOAEJICHHBIMU MapaMU 3JIEKTPO-
HOB.

OObpazoBaHue KpaTHBIX CBA3EH G- U T — CBSA3H, UX 0COOEHHOCTU. OOBSICHEHHE CTPOCHHUE MOJIECKYI
N2 " C2H4; CH4, NH3, Hzo.

XapaKkTepuCTUKU XUMHUECKOHN CBSI3U: JUIMHA U YHEPTUS, BaJICHTHBIN YTOJI.

JloHopHO-akuenTopHas cBA3b. BonopoaHas cBs3b.

XKunkoe cocrosHue. BausiHue BOJOPOIHOM CBSI3U Ha CBOMCTBA KUIKOCTH.

PazbaBienHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y paBuenue Bant-I'odda.
JlaBiieHre HaCBIIIEHHOTO Tapa HaJ pacTBopoM. 3akoH Payns. Temmeparypsl KUIEHHS U KpUCTA-
mu3armu. Kprockomnus 1 30yITHOCKOIHS.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Pons pacTBopuTens B mpouecce pacnaja
ANEKTPOJIUTA HA MOHBL. JIM3JeKTpruecKas MPOHUIIAEMOCTh M MOHU3MPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEIIS.

CnaOble U cunbHbIE 2IEKTPOAUTH. CTENeHb TUCCOLMAIMU U €€ CBSI3b C M30TOHUYECKUM KOd(pPU-
LIUEHTOM.

3akoH JeicTBUs Macc U pacTBopbl. KoHCTaHTa Auicconuanuu ciaadbiX JIEKTPOJIIUTOB. 3aKOH pas-
6aBnenus OcTBasibja. BiusHUEe OJAHOMMEHHOTO MOHA Ha JUCCOLMAIMIO CIa00ro 3JIEKTPOJIMTA.
CrynenyaTasi AUCCOLHAITHSI.

CocrosiHME 37EKTPOJIUTOB B pacTBope. MoHbI M HeaucconmupoBanHbie MosieKyibl. Koadumuent
akTuBHOCTH. [loHsATHE 00 MOHHOI CHIJIE pacTBOpA.

Honnble peakuyy. Y CI0BUS CMEIIEHUS HOHHOTO paBHOBecus. [Ipon3Benenne pacTBOpUMOCTH.
DNEeKTPOIUTUYECKAs UCCOLMAIUS MOJIEKYJT BOo/ibl. IOHHOE Mpon3BeieHEe BOIBI.

Bonoponnsrii nokaszarens. Crioco6s! onpenenenus pH. KuciaoTHo-ocHOBHbBIE HHAMKATOPEI.
I'unponuz. CreneHs ruaponusa, €€ 3aBUCUMOCTh OT KOHIEHTpaluu, Temieparypbl. KoHcranrta
THIPOJIN3A.

Paznuunsle ciydau runponusa. [pumepsr.

CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHUI.

Baxkneiiime OKHCIUTENN M BOCCTaHOBUTENU. V3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB 3JIEMEHTOB B IEPUOAAX U MOATPYIIIIAX.

CocraBiieHrne ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Kmaccudukanus okuc-
JIMTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil. BpIUunciIeHne XUMUYECKUX DKBUBAJIEHTOB OKUCIUTEINS U
BOCCTAHOBUTEJIS.

BnusiHue teMmeparypbl, KOHLIEHTPALUK PEAareHTOB, UX MPHUPOAbI, CPEIbl U IPYrMX YCIOBHM Ha
MPOTEKaHUE OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX MpolieccoB. YpaBHeHus Hepucra. Mcnonb3oBa-
HUE TaOJIHIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHIIMAIOB JUIS PELICHUS BOIIPOCA O BO3MOXK-
HOCTH MPOTEKAHUS PEAKIIH.

TepMonnHaMuyeckasi cucTreMa. 3aKOH COXpPaHEHUs SHEPruu. BHYTpEeHHsIsI SHEprus U dHTAJIbINA.
DK30- U 3HI0TEpMUYECKHUE peaklunu. TepMoXuMuiyeckue ypaBHEHHS.

3axoH ['ecca u cnenctBus us Hero. IIpumMepsr.
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34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.

49,

50.
51.

Onranenus oOpasoBanus. CtaHnapTHele cOCTOSHUS BemiecTB. CTaHAapTHAs SHTANBIUS 00pa3o-
BaHUS U CTOPAHHUS.

Makpo- u MukpococtosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINHU B PA3IMYHBIX POLIECCAX.

[Tonsarue 06 >neprum I'mb0ca, ee M3MEHEHHH KaK Mephbl PeakIMOHHON criocoOHocTH. Kpurepuii
COMOIIPOM3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumblie 1 HeoOpaTUMBbIE MpoIecCchl. [ OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOr€HHBIX CUCTEMAX.

KoHncranTa paBHOBecus. CBs3b KOHCTaHTbl PABHOBECHS CO CTaHAAPTHBIM MU3MEHEHUEM 3HEPIUU
I'u66ca.

[Ipunnun Jle-Illarense. BinsHue temmnepaTypsl, AaBICHUS U KOHLICHTPALMM PEarcHTOB HA paB-
HOBECHE.

OnemeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxanus peaxnuil. CKOpocTh peakuuil B
TOMOT€HHBIX U T€TEPOreHHbIX CUCTEMAX.

@daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaKklMU. 3aKoH JeiicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakuuu. I1opsanok HeaneMEeHTapHBIX PEaKLIAM.

3aBUCUMOCTb CKOPOCTH peakLuu OoT TeMieparypsbl. [loHsaTHe 06 akTHUBHOM KOMILIEKCE. DHEprus u
SHTPONUS AKTUBALUU.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccudukanus
JIBYXKOMITOHEHTHBIX pacTBOpoB. [Iporecchl, conpoBoxkaaronme odpasoBaHue pacTBopoB. Coib-
BaTalMusl.

Pasnnunble BUIbI BEIpaXXEHNSI KOHLIEHTPALMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KHUAKOCTAX. 3akoH ['enpu. BiusiHue Ha pacTBOPUMOCTh
IIPUPO/BI BEIIECTB, TEMIIEPATYPBI, AABJICHUSA. 3aKOH PaclpeAcICHUsI.

Homenknatypa u OCHOBHbIE THUIIBI KOMIUIEKCHBIX cOeAMHEHUN. Knaccudukanus KOMIUIEKCOB 1O
BUJlY KOOPAUHUPYEMBIX JINTAHIOB.

DNEeKTPOXUMHUYECKUN psANl HaNpsoKeHU MetauioB. [anpBannueckue snemeHThl. JJIC ranpBanu-
YECKOI'0 JJIEMEHTA.

DNEeKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAaHOBUTENBbHBIN Mpoliecc. 3akoHbl dapanes. [IpakTuueckoe
3HAYEHUE DJIEKTPOJIN3A.

DNEeKTPOIN3 PACIIIABOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Kopposus metannos. MeToipl 3aIIUTEl OT KOPPO3HUH.

buJjer (oopaszey) k 3x3amMeny (IPOMeKYTOYHbIH KOHTPOJIb )

1. Kakoe KOJIMUYecTBO BEIIECTBA MOJIEKYJ BOJOPO/a ColepKaT 12,04-10% aromos BOozopoa?
2.Hammcate  MONIGKYNSIpHOE, TIOJTHOE ¥ COKpAIleHHOE HWOHHOE  YpPaBHEHUS  PEaKIHU

Fe(OH), + HNO, —»

[To monHo# hopmMe COCTaBUTH MOJICKYJIIPHOE YPAaBHEHHE:
. _
Pb? +S? —PbS

3.

B monekynspraoii u monHOU (hopme paccmotpers ruaponn3 NazPOs. Ykazate cpemy (kucias,
HeHTpalibHas UM LIeJIOYHAasT) PeaKLnu.

4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIpPENEIUTh KO3((OUIIMEHTHI B YpaBHEHUN PEAKIUH:
Al +H,0 + NaOH — [AI(OH), " +H,+ ...

5. Ykaxure, usmeHeHneMm kakux napamerpos (T, P, C) MOXXHO cMeCTUTh XUMHUYECKOE PaBHOBECHE C
LENbI0 YBETUYEHHNS BBIX0/1a TPOYKTOB PEAKIUU: H,S., +1,., <>S, +2HI;AH)0

6. Bogoponansiii anekTpos cpaBHeHus. CTaHAapTHBIN 3JIEKTPOAHBIN MTOTeHITMan. Y paBHeHne HepHera.

7. Kakoit 00b€M (MIT) pacTBOpa TUAPOKCUAA KaIus ¢ MOJSIPHOU KOHIeHTparuei 0,2 Moib/n TpedyeT-
ca s Heutpamm3auuu 100 M pacTBopa CEpHOM KHCIOTBI ¢ MOJSIpHOM KoHueHTpamuend 0,1
MOJIb/T?
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Bomnpocs! k onpocy no reMaM NpaKTHYECKHX PadoT (npumepst), (TEKYIIHH KOHTPOJIb)

Pa3nen 1. Beenenue B kype «Xumusi» (tema 1.1.-1.2. @yngameHTanbHble TOHATUS U 3aKOHBI XH-
MUU. 3aKOH KBHUBAJICHTOB.)
1.®opMysIMpoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPIUHU, €T0 MATEMAaTUUYECKOE BbIPaXKEHUE.
2.DopMynHUpOBKa 3aKOHA COXPAHEHHUS MACCHI.
3.®opMyIMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.
4.®opMyIHMpPOBKA 3aKOHA KPATHBIX OTHOIIECHUMN.
5.®@opMynupoOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTU4YECKOE BBIPAKEHHUE.
6.01mpeneneHue MOHATHIL: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJIEKYJsIpHAsi Macca, MOJIsipHasi Macca.
7.0npenencHue MOHSATHIA: SKBUBAJICHT JJIEMEHTA, MOJIApHAs Macca SKBUBAJIEHTa, Gopmyna ams
pacuera MOJISIPHON MacChl IKBUBAJICHTA 3JIEMEHTA.
8.0OmpeneneHne MOHITHI: SKBUBAJICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA Ta3a.
9.®opMynbl Al pacyeTa MOJIIPHONM MacChl SKBUBAJIEHTA OCHOBHBIX (UETHIPEX) KJIAaCCOB HEOPTaHHU-
YECKUX COCIMHEHUM.
10.®opmynupoBKa 3aKkoHa ABOTapO, CMBICI U BEJIMYKUHA YKciia ABOTaapo.
11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOTajpo.
12.06peM, 3aHMMAaeMblil JIOOBIM Ta30M MPU HOPMaJbHBIX ycloBUsX (H.y.). IlpuBectn 3HaueHUs
JaBJICHUS U TemnepaTypsl 1pu H.y. B cuctemax CU u CI'CE.
13.MaremaTudeckoe BhIpaKeHUE 00bEeTMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus Knaneipona).
14 Maremarnueckas 3anuch ypaBHeHus: MeneneeBa — Knaneiipona.
15.ITonaTre mapuraIbHOrO JaBJICHUS ra3a. 3aKOH NapluuaibHbIX JaBieHui [lanbroHa.
16. BemectBo cocrout u3 menu u cepul. M3 0,667 r atoro Bemecra 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 HEOPTAaHUYECKUX COEIAHHE-
Huil. Xumust o1eMeHToB. CBOWCTBA BAKHEHIITUX COCTHHEHUH.)

1.ITonsATHE XUMUYECKHI1 3JIEMEHT. UTO O3HAYAET 3aMuCh lﬂ' Ru?

2.IlepeuncanTe CUMBOJIBI JJIEMEHTOB, Ha3bIBAEMBIX II€JIOYHBIE ATIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX T'aJIOTEHAMM.

4.1lepeuncianTe CUMBOJIBI JJIEMEHTOB, HA3bIBAEMBIX I11€JI0YHO-3EMEbHBIMH.

5.Kakue snemMeHThl Ha3bIBalOT HeMeTaamu. [IpuBenuTe Bce HCKITIOUEHUS U3 C(OPMYITUPOBAHHOTO
MpaBuUIIa.

6.Kakue snemeHTsl Ha3bpiBaoT MeTayuiamu. [lpuBenure Bce MCKIIOUEHUS U3 CHOPMYIHMPOBAHHOTO
MpaBuUIa.

7.daiiTe onpenenenne okcuaoB. KakoBa cTerneHb OKUCIEHUsT 00pa3yroLiero OKCUI 3JIeMEeHTa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiO2, Hy0,, KO,? HazoBuTe 3TH OKCHIBI, MPUBEANTE MX Tpa-
¢buueckue GopMyIbI.

8.JlaiiTe onpeeneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yromux okcuaos. [pu-
BEMTE TI0 JIBa MPUMeEpa Kax10ro Tuna okcuaoB. [Ipusenute ux rpagpudeckue Gopmysbl.

9./laliTe onpenesieHre OCHOBAHMM C TOUYKU 3PEHUS TEOPHUH IEKTPOIUTUIECKON quccoruanuy. Yo
Ha3bIBAETCS KUCJIIOTHOCTBIO OCHOBaHUI? Kakue 0OCHOBaHUS HA3bIBAIOTCS I1ETI04aMu?

10.[JaliTe onpeneneHre KUCIOT C TOYKH 3PEHHSI TEOPUH DJIEKTPOJMTHYECKOW aucconuanuu. Yro
Ha3bIBAETCS] OCHOBHOCTHIO KUCNOT? [IpuBeauTe no ogHOMY IpuMeEpy KUCIOPOJICOAepkKAIUX U Oec-
KHCIIOPOJIHBIX KUCIIOT, JalTe UX CUCTEMAaTHYECKOE U TPaJIULIMOHHOE Ha3BaHUS.

11./laliTe onpeneneHue CpegHUX COJIEH C TOYKU 3PEHUS TEOPUH DIEKTPOIUTUUECKOMN I CCOLTUAIINH.
YeM oTHMUarOTCA OT HUX KHUCIBIE M OCHOBHBIE conn? [IpuBenure mo nBa mpuMepa KHCIBIX U OC-
HOBHBIX cOJIeii, Ha3oBUTE uX. [IpuBenuTe ux rpapudeckue GOpMyIIb.

12.]1aiiTi onpeesieHrue ABOMHBIX U CMEIIaHHBIX cojied. [[puBeauTe o aBa npumepa Kaxaoro Tumna
3THX cosiel 1 Ha3oBUTe ux. IIpuBenure ux rpaguueckue GopmyIsl.
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13.]laiite ompenenenue moHsTUs rpaduueckoit Gpopmynsl coequHenus. [IpuBenute rpaduueckue
dbopmynsr coenunennii: VOSO4, CrOHSO3, HBrO,, CaHPO,. K kakum kaccam OTHOCSITCSI 3TH CO-
€IMHCHUS, TalTe UX TPAIUIIMOHHBIC Ha3BAHUSI.

14.]laiiTe onpeaeneHUe MOHATUS CTEIICHb OKUCICHMS 3JIEMEHTa B COeMHEHUU. Paccuunraiite cre-
IeHu oKuciieHus diieMeHToB B coenquueHusx KoCroO7, HaPOs, Sing', Cry(S0y)3, maiite ux Tpaau-
LIMOHHBIE HA3BaHUA.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MCIOIb30BAHHBIC MPHCTAB-
ku? [IpuBeaute rpaduueckre GopMyIIbl ITUX KUCIIOT.

16.IIpuBenute 0ObIYHBIE U TpaduuecKue GOPMYIbI XIOPCOAEPKAIUX KHCIOT, COOTBETCTBYIOIINX
CIEAYIOUIMM CTENEHSIM OKHUCieHus xJjopa: -1, +1, +3, +5, +7. [IpuBenure TpaaulluOHHbIE HA3BAHUS
3TUX KUCIOT. Ha 4TO yKa3pIBalOT UCIIOJIb30BAHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocTaBbTe MOJICKYJISIPHBIC U MOHHBIC YPABHEHUS PEAKIUN, C TTOMOIIBI0 KOTOPBIX MOXKHO OCY-
IIECTBHUTH CIICAYIOIINE TPEBPALICHHUS:

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

18 HazoBuTe KOMIUICKCHBIC COCITUHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTENEHb OKHUCIIe-
HUS U KOOPJAMHAIIMOHHOE YK CIIO HOHA-KOMILIEKCO0Opa3oBarTels, a TaKyKe ACHTaTHOCTh JIMTaHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anumuTe ypaBHEHHUE PEaKIMi B MOJICKYIIIpHOM U HOHHOM Bujie: Crp(SO4); + BaCl,—

Paznen 2. Ctpoenue BemectBa (Tema: 2.1. CTpoeHre aTroma M MEpUOJUYECKasi CUCTEMa XUMHUYe-
ckux anemeHToB J[.M1.Menpeseena.)

1.Monens bopa crpoenus atoma. [locTtostnnas Punbepra, ee urciieHHOE 3HaYEHUE.

2.IlonsiTe opOUTAIIB.

3.®u3nyeckuil CMbICI U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckuit CMbICT M 3HAYSHMS, IPUHIUMAaeMble OPOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bun anexTpoHHBIX 0051akoB (OopOuTanei) U COOTBETCTBHE MEXKY YUCIEHHBIMH U OYKBEHHBIMU

0003HaYEHUSIMUA OPOUTAILHOTO KBAHTOBOT'O YUCIIA.

6.®Pu3nyecKuil CMBICI W 3HAYEHMsI, TPUHUMAaEeMble MAarHUTHBIM KBAHTOBBIM 4HCIIOM. CBs3b ATHX

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

7.®u3nyecKnil CMBICT U 3HAUEHUS!, IPUHUMAEMbl€ CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.Yci0BHas 3aluCh YPHEPTETUUECKOM TUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PU3NUECKUI CMBICT IPUHLIUIIA MUHUMYMa SHEPTUH.

10.®opmynupoBka 1 puznyeckuit cmpica npuHuuna [aymm.

11.®opmynupoBka 1 pu3HUecKuil CMbICT MpaBuia XyHaa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTCs AIEKTPOHHOW KoHpurypamueit aroma? IlpuBenuTe MOJHYIO 3JIEKTPOHHYIO

KOH(UTypaIrmio aToMa 3JIeMeHTa ¢ 3apsaoM sipa S1.

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

TaJsIX.

15.ITpuBenute coBpemennyto popmynuposky Ilepuoanueckoro 3akona J[.M.Menneneena.

16.0npenenenue u GpU3NUECKUI CMBICI MOHATHIA: () (PEKTUBHBIN 3aps] Aapa, OCTOSIHHAS SKpaHH-

pOBaHUS.

17.ITonsTus pannyca atoMa U noHa. Kak M3MeHsieTcs paauyc 4acTULBI IIPU NEPEXO0/IE: aTOM — €ro

ITOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 nmouemy M3MEHSIOTCS paJlyChl aTOMOB IpU NIEPEMELIEHUH BAOJb IIEPUOJA CJIEBA HAIIPABO

U IIpU NIEpEMELIEHUH CBEPXY BHU3 BJIOJIb TJIABHBIX U TOOOYHBIX HOArpyI?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHUS

B [IEpUOJAX U TpyHIax.

20. Omnpenenenue MOHATHS SHEPTUS CPOJICTBA K AJIEKTPOHY, SAMHULIBI €€ U3MEPEHHS U XapaKTep ee

W3MEHEHUS B IEPUOAAX U TpyMIax.

21.I1onsTHE U GU3UUECKUIN CMBICI 3JIEKTPOOTPULIATEILHOCTH 31€MEHTOB o Masunkeny. EnunuIisn

€€ U3MEpPEHUs U XapaKTep U3MEHEHHUs B IEPUOJAX U IPyIIax.
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22.0THOCUTEIBHBIE IIEKTPOOTPUIIATENHLHOCTH 110 [ToNMHMHTY: KaK OIEHUBAIOTCS U 3aKOHOMEPHOCTH
M3MCHCHHUS UX 3HAUYCHUH B MIEPUOIaX M IPYyIIIax.

23. Hanuiute 3neKTpOHHBIE (DOPMYITBI IPUBEICHHBIX HIDKE HOHOB. K ceMelCTBY KakuX 3JIEMEHTOB
OTHOCSTCS aTOMBI 3THX HOoHOB? Sn°", Mn“", Cu2+, Cr3+, s%,

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

1.OnpeneneHue NOHATHS TEIUIOBOK (M (PEKT peakIuu.

2.1lepBbIii 3aK0H (Hayai0) TEPMOJAMHAMUKH, €M0 MAaTEMaTUYECKOE BBIPAKEHUE M 3aIUCh JJI U30-

OapHBIX MIPOLIECCOB.

3.0npeneneHre M30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MporeccoB. MoaupuKauy 3amucu

MaTEeMaTHYeCKOro BhIpaXeHUs 1-ro Hayajia TepMOJMHAMUKHU B 3TUX TPEX CIydasx.

4.JlaiiTe onpeAesieHne YHTAIBIINH, YHI0- U 9K30TEPMHUUECKUX TpoiieccoB. OOBICHUTE B3aUMOCBSI3h

o00o3HaueHui TeroBoro 3¢gdexkra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXHMMHUYECKOE ypaBHeHHE. Kakue ycinoBUs Ha3bIBalOTCSl CTaHIApPT-

HbIMU?

6.01peneneHye MOHATUS SHTAIBIIMK 00pa30BaHUs, €IMHULIBI U3MEPEHUS. 3HAUEHUS FHTAIIBIIUN 00-

pa30BaHUs NPOCTHIX BEILECTB.

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

8.0nucanue MOHATUS SHTPOIIUH CUCTEMBI, €IUHULIBI U3MEPEHHUSL.

9.MaremaTrueckasi popmyia sl pacuera U3MEHEHHS SHTPOIHHU B TPOLIECCE PEAKIIHH.

10.0mpenenenue moHsATUs M300apHO-U30TEPMUUECKOr0 MOTEHIMana peakuuu (3Hepruu ['ubdoca).

UYro oTpakaeT BenuunHa sHeprun [ n66ca?

11.0npenenenne NMOHATHS CTaHAAPTHON sHepruu ['mb0ca oOpazoBaHMs, €AMHHUIBI 0Opa30BaHUS.

3HaueHus CTaHIapPTHBIX SHepruit I'm66ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

12.Marematndeckas Gopmyiia Ui pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAIa B

MIPOLIECCE peaKLUu.

13.CooTHOIIEHUS MEKAY SHTATIBIUUHBIM U SHTPOIUHHBIM (hPaKTOPaMU U HAMpaBJIEHUE MPOTEKaHHS

XMMHYECKON PEaKIIuu.

14.ITonstue TepmoauHaMuueckoil pynkuuu. Ilepeuncnute uzBectHsle Bam TepmoanHamuueckue

GbyHKIUH.

15.Boeruncnure temnoBoit a¢ ekt peakiun BoccranonieHus 80 r Fe,O3 amomunuem.

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

3amaHust 1Js1 NPAKTHYECKHX PadoT (TeKyluii KOHTPOJIb, IPUMeEPHI)
(I)paFMeHT K TeMe «OKHCINTEeIHbHO-BOCCTAHOBHTEIbHDBIE Pe€aKIuu»

3ananue 1. UccienoBanne OKMCIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJIUA B KUCJIOM cpefe.
Hns pactBopa ¢ pH, 3a1aHHBIM BapuaHTOM, PACCUUTHIBAIOT 3HAYEHHUE 3JIEKTPOJHOrO MOTEHIIMAlIa
CIIeyIOIIel OKUCIUTEIbHO-BOCCTAHOBUTEIHHON CUCTEMBI:

MnO, + 8H"' + 5¢ = Mn?" + 4H,0,

- 2+
eciu koHeHTparmst MNO4” u Mn™", a Takke TeMmiepaTypa 1 1aBJIeHHE COOTBETCTBYIOT CTaHJAPTHBIM.

CpaBHUBAIOT BBIYUCICHHOE 3HAYCHHE JJICKTPOIHOTO MOTCHIIMAIA CO CTAHIAPTHBIM M JICTAOT BbI-
BOJI O BIIMSIHMH CPEJIbl HA OKUCIIUTEIbHBIC CBOMCTBA ITEPMAHTaHAT-HOHOB.

CrposT rpaduK 3aBUCUMOCTH OKHCIUTEIBHOTO moreHiana MnO4 /M n* or pH cpensr. Ilpu xakux
pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MNO,4” noHamu:
I', Br', CI"? IToka3siBaroT 3TH 001acTH Ha rpaduke.

3aganue 2. BoccTaHoB/IeHHe TEPMAHraHATA KAJIus B pa3JIMYHBIX cpeaax.
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B Tpu oTnenbHBIE MPOOUPKHU C paCTBOPOM IIepMaHraHaTa Kajus 100aBisIOT pa30aBIeHHYIO CEPHYIO
KHCJIOTY, TaKoil ke 00beM BOJbl U KOHIIEHTPUPOBAHHBIN PAacTBOP LIEJIOYH. 3aTe€M B KaXKAYI M3 MPOOHU-
POK MpHOABIIAIOT CBEXKEIPUTOTOBICHHBIN pacTBOp cyiabduta HaTpusi NapSOs. [lns oObsicHenus: Habr0-
JIaeMOT0 MMEIOT BBHJLY, 4TO B KHCIIOH cpeae oOpasyiorces nousl Mn?*, B Heitrpansroit - MnO; i B critb-
HOIIETO4HOM cpese - noHsl MNO4>. TIoNB3ysch HOHHO-3IEKTPOHHEIM METOIOM, COCTABIISIOT MOHBIC
YPaBHEHMsI PEAKIIUH.

Ha ocHoBaHnuM BRIMUCICHHBIX Ui BeeX peakiuid 3Hauennit 3J1C nenarot BBIBOJ 00 OKUCIUTEIBHOM
CIOCOOHOCTH I€PMaHIraHaTa Kajus B KMCJIOW, HEUTPaIbHOM U I1EI04YHOM cpenax.

3ananue 3. AHa/IU3 32/1aHHON OKUCJIUTEIHLHO-BOCCTAHOBUTEIbHOM peakuum.

JUis 3amaHHOM mapsl BellecTB (B COOTBETCTBMM C WHAMBUIYAJIBHBIM BAapHAHTOM) OIPENEISIOT
OKHCIIUTEh U BOCCTAHOBUTEIND, paccuuThiBatoT J/C i CTaHAapTHBIX YCIOBUH M OIICHUBAIOT BO3MOX-
HOCTb CAMOIIPOU3BOJIBHOTO MIPOTEKAHUS PEAKIIMU MEXTy HUMH.

[Tonp3ysch HOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIIAIOT OJTHOE YPaBHEHUE PEAKIIHH.

3ananue 4. CpaBHeHMe OKMCIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB BellleCTB.

Jis 3a1aHHOTO BemecTBa (B COOTBETCTBUU C MHAMBUAYAILHBIM BapUAHTOM) OIPEEIISIOT CTEIEHU
OKHCJICHUS. aTOMOB U OTMEYArOT, OKHUCIMUTEIEM WM BOCCTAHOBUTENIEM MOXET OBITh 3TO BEILECTBO B
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuusx. [Ipu HEoOXOAMMOCTH MCIIONB3YIOT 3HAYCHHS CTaHIApPT-
HBIX 3JIEKTPOJIHBIX MOTEHIUAJIOB.

W3 npuBeACHHOTO CIHCKA PEaKTHBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aMMOAEHUCTBO-
BaTh C 33JJaHHBIM BELIECTBOM.

VYKa3pIBalOT B MPEAINOJIAraeMbIX PEAKLUAX OKUCIHUTENb W BOCCTAHOBHTENb, paccuuThiBatoT JJIC
JUIsl CTAaHJAPTHBIX YCIOBUH.

[Tonp3ysich HOHHO-3JIEKTPOHHBIM METO/IOM, COCTABIISIOT MOJHBIE YPAaBHEHUS PEAKIIHIA.

KoHTpoabHbIe paGoThl 1Jisl 3204HOI (popMbl 00yueHHUsI (TEKYIHI KOHTPOJIb):

Bemonnsitorest mo  yuebnomy mocobuto b.Il.Cepena, JI.C.Monounukos, JI.B./lemumnosa,
C.B.Llenumesa «OO0mas 1 HeopraHuyeckas XMMUs: 3JIEMEHTbl TEOPHUH, CIIPABOYHBIE JAaHHBIE, 3a/JaHUS
ISl CaMOCTOSITeNbHOW paboTely ExarepunOypr, 2012. 406 c. [4]. B Hem npuBeneHbl 3a1aHusl, TIPUMEPbI
peleHys THIOBBIX 3a7a4y U TpeOOBaHUS JUIsl BHITIOIHEHUS 3a/1aHUi.

OOyyaromuiicst BHIIOJHSAET KOHTPOJIbHYIO paboTy o BapuaHTty. st 3aouHoi popmbl 00yueHus
HOMEp BapuaHTa KOHTPOJIbHOM paboThl ompezesnsercs Mo JBYM IMOCIEAHUM LudpaM HOMepa 3aueTHOMH
KHIKKH.

7.4. CooTBeTCTBHE HIKAJbI OLICHOK U YPOBHEil c()OpMHPOBAHHBIX KOMIIETEHIMIA

YposeHs chopmu-
POBaHHBIX KOMIIE- Ornenka Ilosicuenus
TEHIUH

Teoperudeckoe conepkaHue Kypca OCBOCHO ITOJIHOCTBIO, BCE
IIpelyCMOTPEHHBIE MPOrpaMMoi 00yueHus yueOHbIe 3aJaHHsl BbI-
IIOJIHEHBI.

OOyyaromuiicss 1€MOHCTPUPYET TOTOBHOCTh MPHUMEHSTH CH-
Bricokuit 3aUTEHO cTeMy (hyHIaMEHTaIbHbIX 3HAHUN (MaTeMaTHYECKUX, €CTECTBEHHO-
HAyYHBIX, UH)XCHEPHBIX M HKOHOMUYECKHX) Ul HJIEHTU(UKALINHU,
(bopMyIMpOBaHUS U PEUICHHUS TEXHUYECKHX U TEXHOJOTHYECKUX
po0JieM SKCIUTyaTallud TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIUH U
KOMILIEKCOB

Teoperndeckoe comepkaHue Kypca OCBOSHO TOJTHOCTHIO, BCE
IPeIyCMOTPEHHBIE IPOrpaMMOil 00yueHHs yueOHbIe 3a/1aHHs BbI-
MIOJTHEHBI C HE3HAYUTEIIFHBIMH 3aMEYaHUAMH.

OOyuJatonuiics TOTOB NPUMEHATH CUCTEMY (yHJIAMEHTalb-
HBIX 3HAHWH (MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX, MHXKCHEp-
HBIX M 9KOHOMHYECKUX) JJIs1 uaeHTH(UKaIuU, GopMyTupOBaHUS H

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

pemiCHUA TEXHUYCCKUX U TCXHOJIOTMUCCKHUX HpO6JI€M
SKCILTyaTalluid TPaHCIIOPTHO-TEXHOJIIOTHYCCKUX MAIlMH U KOMILICK-
COB

Teopernueckoe coaepkaHHME Kypca OCBOEHO YacTUYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00yueHHs yueOHBIX
3aJJaHUM BBINOJIHEHO, B HUX UMEIOTCS OIIHOKH.

OOyuatouuiicss rOTOB MO/ PYKOBOJCTBOM HPUMEHSTH CHUCTE-
[Toporosslii 3a4TE€HO My (GyHIaMEHTalIbHBIX 3HAHUN (MaTeMaTHYeCKHX, €CTeCTBEHHOHA-
YUHBIX, MHXCHEPHBIX M SKOHOMHYECKHX) Uil HICHTU(UKALUH,
bopMyITUpPOBaHUS M PELICHUS TEXHUYECKUX U TEXHOJIOTMYECKUX
po0JIeM 3KCIUTyaTallud TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMILJIEKCOB

TeopeTtnueckoe cojiepaHUE Kypca HE OCBOECHO, OOJBIINH-
CTBO IMPEIYCMOTPEHHBIX MPOTPaMMOi O0y4YeHUsI YICOHBIX 3aJlaHUi
7100 HEe BBIMOJIHEHBI, MO0 cofepkaT IpyOble OLIUOKHU; TOMOTHH-
TeJIbHAs CaMOCTOsATENIbHAs paboTa HaJl MaTEepHAIOM HE IpHUBeEa K
KaKOMY-JIH0O 3HAYUTEIHLHOMY MOBBIIICHUIO KAa4eCTBA BBITOJHCHUS
Huzknii HE 3aUTEHO yueOHBIX 3aJaHHi.

OOyyaromuiicss He TOTOB IPUMEHATH CUCTEMY (yHIaMEH-
TalbHBIX 3HAHUHM (MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX, MHXKe-
HEPHBIX M DKOHOMUYECKUX) Uil uacHTU(UKamu, GopMyIrpoBa-
HUS W peIleHUs TeXHHUYECKUX W TEXHOJOTHYECKHUX MpoOJieM dKC-
TUTyaTaIK TPAHCTIOPTHO-TEXHOJIOTHYECKUX MAITHH M KOMITJICKCOB

8. Meroguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON PadoThI 00y4aromuXxcst

CamocrodrenbHas paboTa ClOCOOCTBYET 3aKPEIJICHUIO HaBBIKOB PabOoThI ¢ yueOHOM U HayyHOH JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUYECKOro MarepHasa, CHOCOOHOCTH MCMOJIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B TPO(ECCHOHAILHON JAEATENbHOCTH.

CamocrosTenbHas paboTa BBITOTHSAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpEeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MpernojaBares, Ho 0e3 ero HemoCpPEeCTBEHHOIo yyacTus (Ipu 4acThy-
HOM HETOCPEICTBEHHOM Y4acTUH MpenoaBaTesis, OCTAaBISIONIEM BEAYIIYIO pOJib B KOHTPOJIE 3a paboTOM
CTYIEHTOB).

Dopmbl camocmosmenvHol pabomsl 6akanaBpoB pazHOo0Opa3Hbl. OHM BKIIOUAIOT B ce0s U3yde-
HUEe y4yeOHOM, HAyYHON M METOJIMYECKOW JUTepaTyphl, MaTEpPHAJIOB MEPUOJANYECKUX U3JIaHUH C IpUBIIe-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PUIMANBHOM, CTATUCTUYECKOH, MEPUOTUUECKON W HayyHOH MHPOpMa-
L[MU; CO3/IaHNE TIPE3EHTALNN U T0KJIa/I0B.

B npomecce wu3ydeHus AMCHUIUIMHBL «XuMus» OakanaBpamu Hampasinenus — 23.03.03 —
«DQKCIUTyaTaIys TPaHCIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMILJIEKCOBY» (HaNpaBJIEHHOCTD (MIpoduis) —
«ABTOMOOUJIbHAS TEXHUKA U CEPBUCHOE OOCIYKUBAHHE») OCHOGHLIMU BUOAMU CAMOCMOAMENbHOU pa-
OOombl ABIAIOTCS:

- IOATOTOBKA K ayJTUTOPHBIM 3aHATUAM (JIEKIMSAM U MPAKTUYECKUM 3aHATHAM) U BBIITOJHEHHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsATeNbHAsE padoTa HaJa OTAEIbHBIMH TeMaMH Y4eOHON JMCLUUIUIMHBI B COOTBETCTBUH C

y4eOHO-TeMaTHUYECKUM ILIAHOM;

- BBITIOJIHEHUE KOHTPOJIBHBIX paboT, 115l 3204HON (OPMBI 00yUEHUS;

- IOJITOTOBKA K 3a4eTy.

Ha 3aHATHAX JIGKUMOHHOTO THUIA IMPENOJaBaTeNlb U3JaraeT M paszbsCHIET OCHOBHBIC, Hamboee
CJIO’KHBIE TIOHATHS TEMBI, & TAK)KE CBA3aHHbBIE C HUMU TEOPETUYECKUE U MPAKTUYECKUE MPOOJIEMBI, 1aeT
PEKOMEHIallMU Ha BBIMOJIHEHHE CAMOCTOSTEIbHOM PaOOTHI.
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B xone nexiuii 00yJarommuMcs peKOMEH TYeTCS:

- BECTH KOHCIIEKTHUPOBaHUE yueOHOI0 MaTepuaa;

- oOpalaTh BHUIMaHUE Ha ONpeesIeHHs TOHATHIA, (POPMYIHMPOBKH 3aKOHOB U UX MAaTEMaTHUECKOE
BBIPAXCHUE, IOJIOKECHMSI, PACKPBIBAIOIINE CONEPKAHUE TE€X WM MHBIX SBICHUM U MPOLIECCOB, HAYYHbIE
BBIBOJIbI U IIPAKTUYECKUE PEKOMEHAALINHU 10 UX IIPUMEHEHUIO;

- 331aBaTh MPEIOJABATEI0 YTOYHSIIOIIME BOIPOCHI C LIEJIBIO YSACHEHUS TEOPETUYECKUX ITOJIOXKE-
HUM, pa3pelIeHNs CIIOPHBIX CUTYalUH.

B pabGounx KOHCIEKTaX >KeJNaTeIbHO OCTAaBJIAThH I0JI, HA KOTOPHIX BO BHEAYJUTOPHOE BpEMs
MOJKHO CHEJIaTh IMOMETKH U3 Y4eOHO-METOANYECKOro OOECIIeYeHHUs Uil CAaMOCTOSATENbHON paboThl 00y-
YaIOIIMUXCS, JOIMOJIHAIOIIErO0 MaTepual MPOCIYIIaHHOW JIEKIIMH, a TAaK)KE IOMETKH, IOJYEPKHUBAIOLINE
0c00yI0 BaKHOCTh TE€X MJIM WHBIX TEOPETHUECKUX TTOJIOKECHHH.

JUis ycnemHoro oBjaieHust KypcoM HeoOXOJMMO IMOcelaTh BCe JEKIUH, TaK KaK TeMaTU4YeCKUH
MaTepuai B3auMOCBs3aH Mex1y co0oil. B cioyuasx mpomycka 3aHATUS CTYAEHTY HEOOXOJUMO CaMOCTOS-
TEJIbHO U3YYNUTh MAaTepUall U OTBETUTh Ha KOHTPOJIBHBIE BOIPOCHI 10 IPOIYLIEHHONW TEME BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUH.

[TpakTryeckue 3aHATHS — 3TO aKTHBHas ¢opma yueOHoro mpouecca. [Ipu moaroroBke K MpaxkTu-
YEeCKUM 3aHATHSIM OOy4aroImeMycsi HEOOXOAWMO M3YyYUTh OCHOBHYIO JIMTEPATYpY, O3HAKOMHTCS C JIO-
IIOJIHUTEJIBHON JIMTEPATypOH, y4eCTh PEKOMEHJAIMK IIpenoaaBareis. TeMbpl TEOPETHUECKOTO COAepKa-
HUS TIPEAIOJIATaloT JAUCKYCCUOHHBIM XapakTep oOcCyxaeHus. bompmas 4acTh T€M JUCHUIUIMHBI HOCHUT
IIPAKTUYECKUM XapaKTep, T.€. MIPEAIoIaracT BBIIOJHEHUE UHANBUIYAIbHBIX 3aJaHUI U pelIeHUE 3a/1ad,
aHaJIN3 MPAKTUYECKUX CUTYALIUH.

BaxHOll yacTbi0 CaMOCTOSTENBHON pabOTHI SABIAETCA UYTEHHE Y4eOHOW M HaydyHOH JMTeparypsbl.
OcHoBHas (yHKIHS YIeOHUKOB — OPUCHTHPOBATH CTYACHTA B CUCTEME 3HAHHI, YMEHHUI U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITh YCBOEHBI OYAYIIMMHU CHELUATMCTAMU 0 TAHHOW TUCIUILINHE.

Ormpoc 1o TemMe MPaKTUYECKON paboThl MPEACTaBIsET COO0M OTBETH HA MOCTABICHHBIE BOMIPOCHI.
N3noxeHne B MMCbMEHHOM BUJE PE3YJIbTATOB TEOPETUUYECKOTO aHAJIN3a WIN PELIECHUE 3a/1a4yy 10 OIpe-
neneHHoi Teme. CoaepkaHuEe UHIUBUIYAIbHBIX BOIIPOCOB IO T€MaM NMPAKTUYECKUX pabOT OpUEHTUPO-
BaHO Ha MOJIrOTOBKY 0OakalaBpOB [0 OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIITOJHEHMS MO3BOJISET Tpe-
[10/1aBATENSIM CYJIUTh O XO0JI€ CaMOCTOATEIbHON paboThl OaKaaBPOB B MEKCECCUOHHBIN MEPUOJT U O CTere-
HU UX IOJTOTOBKH K dK3aMEHY.

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, IPUMEpPHI PEIICHUs TUIIOBBIX 3aJa4 U
TpeOOBaHUs ISl BBIMOJHEHU 3a1aHuil puBesieHbl B yueoHoMm nocodun: b.I1.Cepena, JI.C.Moa04HHUKOB,
JI.B.lemunoBa, C.B.llenumeBa «OOmas ¥ HeopraHudeckass XUMUS: AJIEMEHThl TEOPUHU, CIPAaBOYHbBIE
JIaHHBIC, 331aHUs JIJIS1 CAMOCTOSITEIbHOM padboThy ExaTepunOypr, 2012. 406 c. [4].

OOyyaromuiics BBIMOJIHSIET KOHTPOJIBbHYIO paboTy 1o BapuaHTy. s 3aouHoil dopmbl 00yueHUsS
HOMEp BapuaHTa KOHTPOJILHOM paboOThl OmpeAesnsercs Mo JBYM IMOCIEAHUM LuppaM HOMepa 3a4eTHOMH
KHMKKH.

PykoBoauTens 3 yncna npenojasarenei kadeapsl OCYIIECTBISIET TEKYIee pyKOBOACTBO, KOTOPOE
BKJIIOUAET: KOHCYJIBTALUU C LENbI0 OKAa3aHUsI OPraHM3allMOHHON M HayYHO-METOAMYECKON IMOMOIIHU CTY-
JICHTY; KOHTPOJIb HAJl BHIIOJIHEHHEM pabOThl B YCTaHOBIIEHHBIE CPOKH; IPOBEPKY coziepKaHus U ohopm-
JICHUS 3aBEPILIEHHON pabOTHlI.

KonTtponbHast paboTa BBINOIHAETCS 00yJaOMIMMCsl CAMOCTOSITENIFHO U JI0JDKHA OBITh MpeACTaBIeHa
K MPOBEPKE MPETNO/IaBaTelto 10 Havajga dK3aMEHAIIMOHHOW cecCcui. BrimonHeHHas paboTa T0KHA OBITH
3anuieHa oOyyaromuMcs. BeInonHeHne 1 3anmra KOHTPOJIbHBIX paboT sBIsieTCs 00s3aTeNbHBIM yCII0-
BHEM JUI JIOIYyCKA CTYAEHTa K dK3aMeHy N0 aucuuIuinHe. CTyIeHThI, He BBIIIOJHUBUIMNE KOHTPOJIBHYIO
paboty, K ciade sK3aMeHa He JomyckaloTcs. PaboTa nomkHa ObITh akKypaTHO oopMIIeHA B MEYaTHOM
WA NMCbMEHHOM BHUJIE, YA00HA Ul IPOBEPKU U XpaHEHUs. 3allluTa KOHTPOJIbHON PabOThl MOKET HOCUTh
KaK WHAMBHUYaTbHbIH, TaK U MyOIUYHBIN XapakTep.

[TonroroBka K 3a4eTy NMPEAINONaraer:

- U3y4YEHHUE OCHOBHOM U TOIIOJIHUTEILHOM JINTEPATypPHI;
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- U3y4YEHUE KOHCIIEKTOB JIEKIIUH;
- y4acTue B IPOBOJAUMBIX KOHTPOJIbHBIX ONpOCax;
- BBITIOJTHEHUE KOHTPOJBHBIX pa0OT I 3a09HON (hOPMBI OOYICHHSI.

9. IlepeueHb MHGPOPMANMOHHBIX TEXHOJIOTHi{, HCIIO0JIb3YyeMbIX
NPH OCYIIECTBJECHUH 00Pa30BaTeJbHOIO Npouecca Mo JUCHHILIHHE

JUisl yCIIeIHOr 0 OBJIQAICHUS TUCLMITIIMHOM MCIIONIB3YIOTCS ClIeAYIoIHe HH()OPMALMOHHBIE TEX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHUH JISKIMH HCHONB3YIOTCS MPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CaAWTHI, HCIOIB30BAHUE BHICOMATCPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS IO JIUCUUIUIMHE IPOBOASTCS B CHEUUAIU3HUPOBAHHOW YyueOHOM
ayJAUTOPUH.

JlaGopaTopHbIe 3aHATHS MO TUCIUILIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPATOP-
HOro 00OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTeHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydarommiics 3Ha-
KOMHUTCA C (U3UKO-XMMHYECKIMH METOJaMH aHaln3a OOBEKTOB OKpYKAIOMIeW cpeasl, paboTod u
YCTPOICTBOM IIbLJI€ Ia300YKCTHOTO 000PYAOBaHMS M IPUOOPOB, UCTIONB3YEMBIX MPU UCCIIET0BAaHUU 00b-
€KTOB OKPYAIOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOUYHBIE Ipadu-
KU U T.II.

B mpouecce u3ydeHHs] AUCHUUIUIMHBI YyYEOHBIMU LEJSMM SIBISIFOTCSI MEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OpMaIK O TEOPETUYECKUX OCHOBAX M MPUHIMUIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, IUIaHBI,
CXEMBbI, PErJIaMEHThI), €€ YCBOEHHUE, 3allOMUHAHME, & TAaKXK€ CTPYKTYpPUPOBAHHME MOIYYEHHBIX 3HAHUU U
pa3BUTHE UHTEIUIEKTYAIbHBIX YMEHUN, OPUEHTHPOBAHHBIX Ha CIIOCOOBI JESATEIHOCTH PENPOAYKTHBHOIO
xapakrepa. [locpeacTBOM HCHOIB30BAaHUS 3TUX HHTEIJIEKTYaJbHBIX YMEHUH JIOCTUTalOTCSl Y3HaBaHUE
paHee YCBOEGHHOI'O MaTepuayla B HOBBIX CHUTYalUsIX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaIUsIX.

JUis MOCTHXKEHHs ATHUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TpaJWILMOHHBIE MH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYyYEHHUS C yYETOM Pa3jIM4HOI0 COYETaHMs MAacCUBHBIX (opM (JIeKuus, Jia-
0opaTopHOE 3aHATHE, KOHCYJIbTAIU, CAMOCTOSATENbHAS paboTa) U PENPOIYKTUBHBIX METOJI0B 00yUeHUs
(moBecTBOBATENIbHOE M3JI0XKEHHE YueOHON MHpOpMAaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U J1ab0paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIOJHEHHE Kelc-3aaHui, pacueT 3K00H03aIlUTHO-
ro 000PYI0BaHUS).

VYHuBepcuTeT obecredeH HeOOXOAUMbBIM KOMIUIEKTOM JIMIEH3MOHHOTO MPOTrpaMMHOro odecrede-
HUS:

®  CeMelCTBO KOMMEPUYECKHX OINEPallMOHHBIX cucTeM cemericTBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpamMMHasi cUcTeMa JUIsi OOHapyKEeHUs! TEKCTOBBIX 3aMMCTBOBAaHMN B y4eOHBIX M Hay4YHBIX
pabotax «AnTuUIaruat.BY3y,

®  JIByX- M TpEXMEpHas CUCTEMAa aBTOMATU3UPOBAHHOIO NMPOEKTUPOBaHus U uepueHnuss AutoCAD.

10. Onucanue MaTepUAIbLHO-TEXHUYECKOMH 0a3bl, HEOOXOAMMO¥ /151 OCyIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILIHHE

Peanm3zanust yaeOHOTO mporiecca OCyIIeCTBISIETCS B CIICIMABHBIX yIeOHBIX ayAUTOPHUSIX YHHBEP-
cCUTEeTa ISl IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIIA, Ja00PAaTOPHBIX 3aHATUHN, TPYIIOBBIX U UHAWBUIY-
aNbHBIX KOHCYJBTAINH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTecTanuy. Bee aymuropun yKkoMIniek-
TOBaHbI CHELUATU3UPOBAHHOW MEOENbI0 M TEXHUYECKHMMM CPEIACTBaMHU OOYUYEHHs, CIyXKalluMHU s
npeAcTaBieHUsT ydeOHoN wuH(opMmanuu Oonbinod ayautopuu. [Ipm HE0OXOIUMOCTH O0O0yJaroITUMCS
npeJuIaraloTcss Habopsl IEMOHCTPAILIMOHHOTO 000pyJOBaHUS U y4eOHO-HATJISAHBIX ocoOui, obecnedn-
BAIOIME TEMAaTHYECKHUE MILTIOCTPAIIHH.
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CamocTosiTenpHast paboTa 00y4JaroOUINXCs BBITIONHSAETCS B CICIHATU3MPOBAHHON ayJAUTOPHUH, KO-
Topass 00opyAoBaHa yueOHOU MeOenblo, KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHHS K
cetu «MHTEpHET» U 00ECTIEYeHNEM JOCTYIa B AIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEeLy
YIIITY.

EcTh momenienue i XpaHeHus: U MPOPIIAKTHYECKOTO 00CITY)KUBAaHUS YI€OHOTO 000pYyTOBaHHUS.

TpeboBanus K ayIUTOPUSIM

HauMenoBanue crieruagbHBIX TIOMEICHUN
Y TIOMEIIEHHUH U1 CAMOCTOSITEIbHOW PabOTHI

OcHaIlEHHOCTD CIIEUaIbHBIX TOMEILEHUI
Y TIOMEIIEHUH I CAMOCTOSITEIbHON PabOTHI

[Tomemienne s JIEKUMOHHBIX — 3aHATHUH,
TPYNIIOBBIX M WHIAWBHYaJTbHBIX KOHCYJIbTa-
Ui, Tekymel M MpPOMEKYyTOUHOMW aTTecTa-
ITHH.

Cronel M ayaUTOpHBIE CKaMbH, KOMIUIEKT HAIJIsA]I-
HBIX 11OCOOMIl; TIEPEeHOCHOE MYIbTUMEHHOE 000-
pyloBaHue (HOyTOYK, IKpaH, IPOEKTOP)

[Tomerenue 1715 1abOPaTOPHBIX 3aHATUI

YueOHnast mabopaTopus i MpoBeIeHUs 1adopaTop-
HBIX 3aHSATHH, OCHAICHHAs JTaOOPATOPHBIMHU CTOJIA-
MU | CTYJIbSIMH, IIKa(aMu 1JIs XpaHCHUSI PEaKTUBOB,
71a00pPaTOPHBIMU yCTAaHOBKAMH, KOMILJICKT y4eOHO-
HArJISIIHBIX MaTepPHaIOB XUMUYECKOH TIOCYI01 U pe-
AKTUBAMH

[Tomernenus 1u1si CaMOCTOSATEILHON pabOTHI

Cronbl, cTynbs, 3KpaH, npoektop. Paboune mecta
CTYACHTOB, OCHAIICHBI KOMIIBIOTCPAMH C BBIXOAOM B
cetb VIHTEpHET U 3JCKTPOHHYIO HH(OPMAIIMOHHYIO
00pa3zoBaTeNbHYIO Cpeay.

ITomemienue i XpaHeHUs! U IpodUIIaKTHIE-
CKOro 00CiyXKMBaHMsI y4eOHOro 00OpyHOBa-
HUSI

PacxonHble MaTepuaisl Uil peMOHTa U 00CITy>KUBa-
HUS TeXHUKU. MecTa [uist XpaHeHus 000pyA0BaHUs
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