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1. O01mue moj10KeHu s

JAucuunianaa «XMMHs» OTHOCUTCS K 00s13aTeNbHON YacTH y4eOHOro ruiana 6yoka 1, BXozsimero
B COCTaB 00pa30BaTEIbHOM MporpaMmMbl Beiciiero obpazoBanus 18.03.02 — DHepro- u pecypcocOepera-
IOUIME TMPOIECChl B XMMHMYECKOW TEXHOJOrHH, Heprexumun M Omorexnosoruu (mpodpmnbs — Oxpana
OKpY>Karolllel Cpebl U PallMOHAIBHOE HCIIOIb30BAHUE IPUPOJAHBIX PECYPCOB).

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

o ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparyn», yTBEpKACHHBINA MPHUKa-
30M Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

o [Ipuka3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 r. OO0 yTBep>KIeHUU MOPSIKA OPTaHU3a-
LM U OCYIIECTBIEHUS 00pa3oBaTEeNbHOM NEATENbHOCTH MO 00pa3oBaTEIbHBIM MPOTrPaMMaM BBICIIETO
o0pa3zoBaHUsl - MporpaMMam OakaiaBpHara, IporpaMMam CHelHaInTeTa, IPOorpaMMaM MarucTpaTypsbl.

o [lpuxaz MunucTepcTBa Tpyda U couuanbHoOU 3ammThl Poccuiickoit @eneparnuu ot 17.11.2020
r. Ne 806H «O06 yTBep)aeHUU MPOoPECCHOHATBHOrO cTaHaapTa - CHerualucT MO0 IKCILTyaTallud OYUCT-
HBIX COOPYKEHHI BOJOOTBEACHUS.

o [lpuka3 MuHuCTEpCTBa Tpyna U coruanbHol 3amuThl Poccuiickoit @enepanuu ot 07.09.2020
r. Ne 5691 «O6 ytBepxaeHun npodeccuoHaIbHOro cTanaapTa - CHenualucT Mo 3KoJorudeckon Oe3-
OMACHOCTHU (B MPOMBILIJICHHOCTH )».

o @enepalibHBII rOCYAapCTBEHHBIN 00pa30BaTeNbHBIN cTaHAApT BhIcHIero oopazoBanus (GI'OC
BO) no nanpasnenuto noarorosku 18.03.02 «uepro- u pecypcocbeperaromiye nporecchl B XMMUYECKON
TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJOTUU» (YpOBEHb OakalaBpHar), YTBEPKACHHBIA MpukazoM Mu-
HucTtepcTBa oOpa3oBaHus 1 Hayku PO Ne 923 ot 07.08.2020;

e VYueOHBbIE MIaHBl 00pa30BaTENBHON MIPOrPaMMBI BhIcIIero oopazoBanus Hampasienus 18.03.02
— DHepro- u pecypcocOeperaroniye Ipomuecchl B XUMHYECKOW TEXHOIOTHH, HE(PTEXUMUH U OMOTEXHOIIO-
ruu (npoduib — OXxpaHa OKpYy’KaroIlel cpeibl U palMOHAIbHOE UCIOIb30BaHUE MPUPOTHBIX PECYPCOB),
MIOITOTOBKM OakallaBpoB IO OYHOW M 3a04HOM (hopMaM 0OydeHust, 0100peHHbI YueHblM coBeToM YI'JI-
TY (npotokon Ne3 or 18.03.2021) u yrBepxkaeHubIit pektopom YIJITY (18.03.2021).

OO6yuenne o obpazoBarenbHoi 18.03.02 — DHepro- u pecypcocOeperaronye mporecchl B XUMHU-
YeCKOH TEeXHOJIOIMH, HepTeXUMUU U 6uoTexHonoruu (npodunas — OxpaHa OKpyXkaroleil cpeibl U paruo-
HAJIEHOE MCTIOIb30BaHUE MMPUPOTHBIX PECYPCOB) OCYIIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJIbTATOB 00yUYeHHUsI O TUCIHUIJIMHE, COOTHECEHHBIX € MJIaAHUpYe-
MBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

[TnanupyembIMH pe3yibTaTaMu O0y4YeHHs MO JUCLMIUIMHE SBISIOTCS 3HAHUS, YMEHUs, BIIaJICHUS
W/WIM OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAHUS KOMIIETEHLUMN U olecre-
YHMBAIOLIUE JOCTH)KEHHUE IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI B IIEJIOM.

Leab ocBoOeHMS TMCUMIJIMHBI — MOJyYE€HUE 3HAHUW O CTPOEHUM BELIECTBA, MPUPOJE XHUMHUE-
CKOM CBSI3M M CBOMCTBAaX pa3iIN4HbIX KIACCOB XMMHUYECKHX JIEMEHTOB, COEIMHEHNM, BEILIECTB U MAaTEpH-
aJIoB, U MpUOOpETeHHE MPAKTUUYECKUX HABBIKOB 110 U3YUYEHHUIO U XMMHUYECKOMY aHaIM3y pPa3jNyYHbIX Be-
LIECTB OKPYXAIOIIEr0 MUpa, MPUMEHEHNE MOJYYEHHBIX 3HAHUN JJI ONMCAHMS TEXHOJOTMYECKUX IpO-
LIECCOB, MPOUCXOASIINX B OKPYKAIOIIEM MUpE.

3agauyu AMCHMILINHBI:

— 3QJI0KUTh OCHOBBI 3HAHUM O CTPOEHUM BEIIECTBA, IPUPOJE XUMUUYECKON CBSI3M U CBOMCTBAaX pas3-

JIUYHBIX KJIACCOB XUMUYECKUX JIEMEHTOB, COEIMHEHNH, BEIIECTB U MaTEPUATIOB;

— HAY4YHUTbh UCII0JIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIsl IPOrHO3UPOBAHMSI U ITPOBE-
JIEHUS] XUMUYECKUX IKCIIEPUMEHTOB;

— HAy4UTh NMPOU3BOJAUTH aHAIU3 M 0OpabOTKY MOJYYEHHBIX pe3yJabTaToOB, MCIIOJIb30BaTh MeXa-
HU3MBI XUMUYECKUX PEAKLUH, TPOUCXOJALINX B TEXHOJIOITMUYECKUX MPOLIECCAX U OKPYKAIOILLEM MUPE;

— YAEIUTh BHUMaHKHE (POPMUPOBAHUIO HAYYHOTO MBIIIJICHHUS;

— pa3BUTh HABBIKK PaOOTHI C XUMHUUYECKUMH BEIIECTBAMH, XUMUYECKOH ITOCYA0H, MprudopamMu 1



00opynOBaHUEM;
— JIaTh MPEJCTABICHUE O TOKCUYHOCTH T€X WJIM MHBIX BEIIECTB U IMPOIYKTOB, C KOTOPBIMHU BO3-
HUKHET HEOOXOJMMOCTh paboTaTh B CBOCH MPpodecCHOHABHON IeITeIbHOCTH.

IIpouecc n3yyeHus1 TUCHUILVIMHBI HANIPaBJIeH HA opMuUpoBaHue cieaylolleil odmenpodeccu-
OHAJILHOI KOMIIETEeHIIUM

OIIK-1. CrocobeH m3y4arh, aHAJIM3UPOBATh, MCIIOJIH30BATh MEXAHU3Mbl XMUMHYECKUX PEAKIIUM,
MPOUCXOAAIINX B TEXHOJOTUYECKUX MPOIECCaxX M OKPYKAIOIEM MHUPE, OCHOBBIBAsICh HA 3HAHUSIX O CTPO-
€HUU BEIECTBa, IPUPOJE XUMUUYECKON CBSI3M U CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMUYECKHUX JIEMEHTOB,
COCIMHEHMH, BEIIECTB U MATEPUAJIOB.

B pe3yabTare u3y4yeHusi AMCUUNJIMHBI 00YYAKO LM CS T0JI5KEH:

3HATh:

— OCHOBHBIE XMMHMYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX IPOLECCOB, B3aU-
MOCBSI3b COCTaBa, CTPYKTYPBI, CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH XMMHYECKHUX BEIIECTB; O XUMUYE-
CKHMX CBOMCTBAaX OCHOBHBIX KJIACCOB COCIMHEHHUI U METOJAaX UX MOJIYyYCHHUS;

yMeTh:

— HCIIOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUS XMMHUYECKUX PEaKIUi MpU U3YYEHUU U
aHaJIM3€ COCAMHEHUH, BEIIECTB M MAaTEPHUAJIOB OKPY’KAIOIIETO MUPA,;

— MPUMEHATh XMMUYECKUE 3aKOHBI MPU pa3paboTKe, aHalu3e, OMUCAHUU U MOJACIUPOBAHUUA METO-
JIOB U CITIOCOOOB 00€3BPEIKUBAHUS TPOMBIIIIICHHBIX OTXO0/I0B.

BJIA/IETh:

— HaBBIKAMU TMPOBEJEHUS XUMHYECKOTO SKCIIEPUMEHTa, 0OpaObOTKH M ONMUCAHUS MOJYYCHHBIX pe-
3yJbTaTOB.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIl POrpaMMbl

JlanHas yyeOHasi AMCLUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JUCHMIIMHAM Y4e€OHOTO IUIaHa, YTo
MO3BOJIsIET C(HhOPMUPOBATH B MpoIlecce OOydeHHs y OakajaBpa OCHOBHBIEC 00IIepodecCuoHaIbHbIC 3HA-
HUS ¥ KOMIIETEHIIMH B paMKax BBIOpAaHHOTO Mpoduiast 1 npoecCHoHaIbHOI0 CTaHAaPTA.

OcBoeHME TaHHOU TUCIUIUIMHBI SBJSETCS HEOOXOMMOM OCHOBOM UIsl MOCTIEAYIOUIETO N3YUSHHS
mucuuruiiH OITOIT u HanucaHus BBIMTYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Hepequb 0666‘1’16111/[661}01/{41/1)6, conymemeyrwux u obecneyusaemvix aLlCL;LH’l/ZMH

O0ecrieunBarone ConyTcTByIOLIME ObecrieynBaeMble
VYyeOHast mpakTHKa IO MOJYyYEHHUIO
., | CTexnomeTpuyecKkue pacueTsbl 1
1 NEPBUYHBIX TPOPECCHOHATBHBIX YMEHHI .
OCHOBBI HAYYHBIX UCCIICAOBAHNN
1 HABBIKOB

2 I[OHOJIHI/ITCJ'ILHLIC T'JIaBbl XUMHWH

3 Oprannyeckast XuMus

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOYYalOLIEeMyCsl CUCTEMHOE INPEACTaBICHUE O KOMILIEKCE
u3ydaeMbIx guctumiinH B cootrBercTBUU ¢ OI'OC BO, uto obecneunBaeT TpeOyemblii TEOPETHUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTb B CHCTEME 00y4eHUs U Oy ylIeil NesTeIbHOCTH BBITYCKHUKA.




4. O0beM TMCUMILUIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa6oTy 00y4alouuxcs ¢ npenojaaBareJsiemM
(mo BuAaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOAITE/ILHYIO Pa00Ty 00y4arommXxcs

O06111as1 TPYJTOEMKOCTb TUCHUATIIMHBI

i e pele Bcero akageMuuecKknx 4acoB
ouHas opma 3a04Has popma

KonTakTHas padoTa ¢ npenogaBarejieM™: 52,35 12,5
nexmun (J1) 18 4
npaktuueckue 3ausatus (I13) - -
nabopaTtopHbie padoTs (JIP) 34 8
WHBIC BUJII KOHTAKTHOM PabOTHI 0,35 0,5
CamocrosiTejibHasi padoTa 00y4aroIUXCs: 91,65 131,5
M3YYEHHE TEOPETHUECKOro Kypca 18 34
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 38 69
MOJArTOTOBKA K KOHTPOJIBHOU padboTe - 19,85
MOJITOTOBKA K MMPOMEKYTOYHOH aTTeCTaIllun 35,65 8,65
Bu npoMeKyTOYHOH aTTeCTAIUHN: IK3aMeH IK3aMeH
OO0u1asi TPy10€eMKOCTh 4/144

*KoHTakTHas paboTa 0Oy4arolmMxcs C MperojaBaresieM, B TOM YHCIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH, BKIIOYAET 3aHSATHS JICKIMOHHOTO THMA, ¥ (MJIH) 3aHATHS CEMUHApCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (MJIN)
IPYNIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBHIYAIBHYIO paboTy 00ydarolerocs ¢ mpernoaaBaTeieM, a Tak)Ke aTTeCTaliOHHbBIE
UCTIBITAHUA NMPOMEXYTOUHOM aTTecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh MHbIE BUABI yUeOHOU AEATENBHOCTH, Ipeay-
CMaTpHUBAaIOL¥e IPYNIOBYI0 U HHIMBHIYAIbHYIO paboTy 00y4alonuxcs ¢ npernojaasareneM. Yackl KOHTaKTHOW paboOThI orpe-
nensitorcest [lonoxkenueM 00 opraHM3aly ¥ NPOBEACHUH KOHTAaKTHOW paboThI P peanu3aliuu o0pa3oBaTesIbHbIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpans 2020 rona.

5. Conepskanue TMCUUILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBeIEeHHOI0 HA HUX KOJIHYeCTBA aKaIeMUUYECKUX YaCOB

5.1. TpynoeMKocTh pa3aejioB JUCHUNIMHBI

o4Hasi popMa 00yyeHus

Bcero
No . CamocTosITeNbHast
HaumenoBanue pa3nena AUCIUIUINHBI JI 113 JIP KOHTaKTHOM
/I pabora
paboThI
1 | BBenenue B Kypc
BBeneHne u OCHOBHBIE TOHATHS U
1.1 A 05 | - - 0,5 1
ompeeneHus
1.2 | ®dyHnaMeHTaIbHbBIC 3aKOHBI XHMHH 15 - 4 55 4
OCHOBHBIE KJIaCChl HEOPTaHNYECKUX
13 X P 1| -1 4 5 4
COEIUHEHUN
2 | CTpoeHue BenecTBa
CtpoeHue aToMa U IepUOIUYECKas CHU-
2.1 | cteMa XUMUUYECKUX DIIEMEHTOB 2 - 2 4 6
JA.N.Mengeneera
XUMHYECKasI CBA3L U CTPOCHUE IPO-
2.2 p p 3 | -] 2 5 8
CTBIX MOJICKYIT
23 CtpoeHue BelecTB B KOHJECHCHPOBAH- ) i i 2
) HOM COCTOSIHUU
3 BBeneHue B TeOpHI0 XMMHUYECKHX MPOIECCOB
3.1 | DHepreTuka XUMHYECKUX MTPOIECCOB 1 - 4 S) 4
CKOpOCTh XUMHYECKUX PEAKIIAI U XH-
3.2 p peakl 1| -] 4 5 4
MHUYECKOE PAaBHOBECHE
3.3 | PacTBOpbI 4 - 8 12 11




Bcero

l_i\ji HaunmenoBanue pazaena JUCHUILIAHBI JI 113 JIP KOHTaKTHOH CaMO;Z%’:)TTZHBHaH
paboThI
4 DJIeKTPOXMMHUYECKHE MPOLECChI
41 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE 9 i 4 6 4
peaKInH
4.2 | 'anpBaHUYECKHUE DIIEMEHTHI 1 - 2 3 4
4.3 | DekTpou3 pacTBOPOB U PACIIAaBOB 0,5 - - 0,5 2
4.4 | Koppo3usi MeTaioB 0,5 - - 0,5 2
Hroro no paznenam: 18 - 34 52 56
[TpomexxyTouHas arrectrarus X X X 0,35 35,65
Bcero 144
3ao4yHasi popma 00yueHust
No EISORD . CamocrosTenbHas
i HanmeHnoBaHnue pa3gena IUCHUILIUHBI JI 113 JIP KOHTaKTHOM e
paboTsl
1 | BBeenne B Kypc
11 BBenenue u OCHOBHBIE ITOHITHS U i ) ) i 3
onpeIeICHUs
1.2 | dynnameHTaIbHBIC 3aKOHBI XHMHU - - 2 2 6
13 OCHOBHEBIE KJIaCChI HEOPraHHIECKHX i ) 3 3 8
COCAUHEHMI
2 | CTpoenne BemecTBa
CtpoeHune aToma v epuogNIecKas Cy-
2.1 | creMa XUMHYECKHX JIEMEHTOB 1 - - 1 10
JI.1.MeHnneneeBa
29 XuMH4YECKas CBA3b U CTPOCHHUE IPO- 1 ) ) 1 14
CTBIX MOJICKYII
23 CtpoeHue BelecTB B KOHJEHCHPOBAaH- i ) ) i 4
HOM COCTOSIHHH
3 BBeeHue B TEOPHI0 XMMHYECKHX MPOLIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOLECCOB - - - - 8
39 CKOpOCTh XUMHYECKHUX PEAKIIHHA U XH- i ) i i 8
MHUYECKOe pPaBHOBECHE
3.3 | PactBOpHI 1 - - 1 20
4 JIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 1 ) 3 4 7
peaxiuu
4.2 | TanpBaHWYECKHE DIIEMEHTHI - - - - 7
4.3 | DaeKTponu3 pacTBOPOB U PacIljIaBOB - - - - 4
4.4 | Koppo3ust MeTaion - - - - 4
HToro no pasgenam: 4 - 8 12 103
ITpomMexyTodHast aTTeCTAIHS X X X 0,35 8,65
IToxroToBKa K KOHTPOJILHOM paboTe X X X 0,15 19,85
Bcero 144

5.2. Conep:kanne 3aHATHI JIEKIHOHHOTO THIIA

1. BBenenue B Kypc

1.1 Bseoenue u 0cHOBHbLE NOHAMUSA U ONPedeNeHUs

[IpeameT u 3amaun XuMuH, €€ MPaKTHIECKOe 3HAYCHUE. XUMHUS M TIPOOIEeMbI COBPEMEHHOW HAYKH
u obmectBa. Ponp XuMHH B pa3BUTHH JIECOXMMHUYECKOTO KoMIUIekca Poccuiickoit ®eneparum.




Opranuzanus caMoCTOSTeIbHON pabOThI IO KypCy OOIIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Macchl M sHepruu. lleproanyHocts. 3akoH coxpaHeHus 3apsina. OCHOBHbIE
CTEXMOMETPUYECKHE 3aKOHbI XUMUHU.

1.3 OcHosHvle Knaccobl HeopeaHuyeckux coOeOuHeHul

Oxcuipl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. KommekcHble coeaunenus. OmnpeneneHue,
HOMEHKJIATYpa.

2. CTpoeHue BelllecTBa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuyeckux snemenmos /[.M.Menoeneesa

OcHOBHbIE MOHATUS O CTpoeHuu aroma. [loHsTne o kBaHTax. OCHOBHBIE IOJIOKEHUSI KBAHTOBOM
MEXaHUKH. DJEKTPOHHOE O0JIaKo, OpOHMTallb, KBAaHTOBbIE 4YHCiA. [IOpSIOK 3aroMHEHHS 3JIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HauMEHbILIEH 3HEpruyM, npaBwio XyHja, npuHiun [laynu, npasuno Kinedkosckoro,
3aKOH AJICKTPOHHOM CHMMETpUH, 3aKoH Mosnu. [IpaBuiia mocTpoeHns: YeTHBIX M HEUETHBIX PSOB OOJBIINX
MEePUOJIOB. S-, P-, d- u f-anemenTsI. [lepromryecKie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHsl HOHU3AIIUH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCT, aTOMHBIE M HOHHBIE PAINYChI, CTEIIEHb OKUCIICHHU.

2.2 Xumuyeckas c6:3b U CmpoeHue npocmuix MoJIeK)l

OcCHOBHbBIE XapaKTEPUCTHKU XMMHUYECKOM CBSA3M: JJIMHA, HAlpaBICHHOCTD, IIPOYHOCT.
KoBasieHTHast cBsi3b. MeTOJ BaJ€HTHBIX CBSI3€W: HACBHIIIAEMOCTh M HAIPABJIEHHOCTb CBSI3HM, KPATHOCTH
CBSI3W, TOJSIpU3yeMocTb. [ mOpuam3anus. MerTon  MOJEKYJSIPHBIX — OpOWTaliel:  COCTaBIICHHE
SHEPreTUYECKUX AuarpaMM JBYXAaTOMHBIX MOJIEKYJI TI'OMO- W TrereposiaepHbix Mojekyn Il mepuopa.
WonHas cBsI3b: DQHEPrUsl MOHHOMW CBSI3U, NOJIIPU3ALUs HOHOB, ITOJISIPHOCTD U MOJISIPU3YEMOCTD CBSI3U.

XvuMuYeckass CBsi3b B KOMIUIEKCHBIX COEIMHEHUSX. MeToJl BaJeHTHBIX CBs3€il, Teopus
KPUCTAJUIMYECKOT'O TTOJIS.

2.3. Cmpoenue sewjecms 8 KOHOEHCUPOBAHHOM COCMOSHUMU.

ArperaTHbsle coctosiHUs. Kpucramueckoe, xuakoe U amopdHoe coctostHusl. bikHuil U nanbHUi mo-
psAnok. OCHOBHBIE TUIIBI CTPYKTYp TBEPJOrO TeJa: aTOMHAasi, MOJIEKYJIIpHAsl, HOHHAs!, METaJNINYeCKasl.

3. BBegeHnne B TeOpPHI0 XUMHUYECKHX MPOLECCOB

3.1 DHepzemuka XumuuecKux npoyeccos

BuyTtpenHnss sHeprus u sHTanbnud. TerioBble 3 (eKTsl pa3nuuHbIX IporeccoB. 3akoH ['ecca u
CIIeICTBUSA U3 Hero BeITekarouue. CTanaapTHas Temiora oopasoBanus. [lonarue o6 suTponuu. M3mene-
HUE SHTPOIUU B pa3iMuHbIX npoueccax. [lonstue o0 sneprun I'nb6ca n e€ M3MEeHEHUN Kak Mephl peak-
LIUOHHOW CIIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyecKoe pasHogecue

CKOpoOCTh peakliui B TOMOTE€HHBIX U F€TEpOreHHbIX cucTeMax. MaKkTopsl, BIAMSIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTMBUpOBaHHOM KomIuliekce. HeoOpaTtumble u oOpaTuMeble mpoiecchl. XUMHue-
ckoe paBHoBecHue. KoHncranTa pasHoBecus. [Ipuniun Jle-llaTense.

3.3 Pacmeopui

OO6ume mnoHsATHS O pactBopax. [lpyrume nucnepcHble cucteMbl. OcOOEHHOCTH BOJBI Kak
pactBopuTtensa. O6pazoBanue pacTBopoB. PacTBopuMocTh BemiecTB. TepMOXMMHUYECKHE MPOLECCHl MPU
pactBopeHnH. CriocoOb!I BEIPaKEHUSI KOHIIEHTPALIIH.

Paz6aBneHHbIe pacTBOPHI HEATEKTPOIUTOB. WneanpHbie pacTBOphl. KommuraTuBHBIE CBOWMCTBA
pacTBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJIHBIX PAaCTBOPOB 3JIEKTPOJUTOB. NOHHOE mpou3BeneHue Bojbl. BomopoaHsbiil moka-
3arenb pH. CuiibHBIE M citabble IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH paszdasiie-
Hus OctBasibaa. MoHHbIE peakumu.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTd. KosnmuyecTBEHHOE onucaHue
PAaBHOBECHI B PACTBOpPAx >3JEKTPOJIMTOB. lIprMeHeHHE 3akOHa ACHCTBYIOIIMX MAacC K JJIEKTPOJIMTAM.
I'mpponus coneit. CTeneHb U KOHCTaHTa TMApoau3a. Jucconuanyst KOMIJIEKCHBIX COSIUHEHUM.

4. DIeKTPOXMMHUYECKHE MPOLeCcChl

4.1 OxucaumenvbHoO-60CCMAHOBUMENbHBLE NPOYECCHL

Baxxneimmne BOCCTAHOBUTENIN W OKHCIUTENIN. METOIbl COCTAaBICHHUS YPAaBHEHMU OKHMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklyii. BimsHue cpeabl Ha XapakTep IPOTEKaHUs peaKui.



DOKBHUBAJICHT OKHUCIUTENs M BoccTaHoBHUTENs. Kiaccudukanms OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuid.

['anpBaHMYECKH 3JE€MEHT. OJIEKTPOAHbIE MOTeHUIUAIbl. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC
noteHuuanbl. HanpasneHue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

4.2 Dnexmponus

DNEKTPOIN3 KaK OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN Mpouecc. KaTo/iHbie 1 aHOHBIE MTPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DJIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJIaMH.

4.3 Koppo3sus memannos

OcHOBHBIE BUIbI KOPPO3UH. DICKTPOXUMHUECKAs KOPPO3Us. 3alluTa METAJUIOB OT KOPPO3HUH.

5.3. Tembl 1 (pOpMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4ueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHBI J'Ia60paTOpHBIe 3aHATHUA

Ne HanmeHoBanue paznena dopMa IpOBEJCHUS TpynoémkocTs, Hac
- JUCHUIUIAHBI (MOZYIIS) 3aHATHSA O4YHOE 3a04HOE
Paznen 1. Beeaenue B kypc «Xumus» (tema 1.1.-
1 | 1.2. ®dynnameHTanbHbIe TOHATHS U 3aKOHBI XUMUU. | J1abopaTtopHas padbora 4 2

3aKOH HKBHBAJICHTOB. )

Paznen 1. Beenenue B kypc «Xumusi» (Tema: 1.3.
2 | OcHOBHBIC KJIACChI HEOPTaHWMYECKHX COCTUHEHHH. | JaboparopHas pabota 4 2
KomrmiekcHbie coequHeHusI. )

Pazgen 2. Ctpoenue BemecTa

(tema: 2.1. CTpoeHue aTomMa U EPUOIUYECKAS CH-
cremMa xumudeckux sjemeHToB J.M.Menpeneera.
teMa: 2.2. XuMHUYeCcKas CBSI3b U CTPOCHHE MPOCTHIX
Moniekya. 2.3. CTpoeHue BemecTB B KOHJEHCHPO-
BAHHOM COCTOSTHHH.)

nabopaTopHas padota 4 -

Paznen 3. Brengenue B TeOpHI0 XMMHUYECKUX IPO-
4 | meccoB nabopaTopHasi pabora 4 -
(tema: 3.1. DHepreTrKa XMMHYECKUX MPOIIECCOB.)

Pazgen 3. Beenenue B TCOPUIKO XUMUYCCKUX IIPO-
OeCcCoB

5 . nabopaTopHasi pabora 4 2
(rema: 3.2. CKOpPOCTb XMMHMUYECKHX PEAKIUN U XU-
MHUYeCKoe paBHOBecHe. Kataintuieckne peakimm.)
Paznen 3. BBeneHue B TEOpHI0 XMMHYECKHX IPO-
LIECCOB
6 naboparopHas pabota 4 -

(rema: 3.3. PactBophl. CuibHBIE U Cllabble dJIeK-
TponuThl. loHHBIE paBHOBECHSL.)

Paznen 3. BBeneHue B TEOpUI0O XMMHUYECKUX IPO-
7 | meccoB nabopaTopHas pabota 4 -
(trema: 3.3. PactBopsl. ['nunposnus.)

Pasznen 4. DnexTpoXxuMHYECKHE MPOLECCHI
8 | (rema: 4.1. OKuCIUTENHFHO-BOCCTAHOBUTEILHBIE nabopaTopHasi paboTa 4 2
peaKInu.)

Pa3nen 4. DnexTpoXUMHUYECKHE TIPOLECCHI
(Tema: 4.2. I'anpBaHUYECKHE dIIEMEHTHI. 4.3. Diek-

d TPOJM3 pacTBOpoB U paciuaBos; 4.4. Kopposus nabopatopuas pabora 2 )
METAaJLIOB.)
Hroro: 34 8




5.4. leTajau3anusi CaMOCTOATEJIbHONH padoThI

HaumenoBanue pa3nena

Buna camocTosaTensHOM

TpyaoeMkocTs, yac

b JUCIHUTIUTAHBL (MOYJIS) paboTHI OYHas 3a04Has
Pazpnen 1. Beenenue B kype «Xumus» (tema 1.1.- [ToaroroBka k onpocy
1 | 1.2. dyngameHTanbHbIC TOHIATHS M 3aKOHBI XH- 10 TeMe JIabOpaTOPHOM 5 9
MUU. 3aKOH YKBUBAJICHTOB.) paboTHL.
Pazgen 1. BBenenue B kype «Xumusy» (tema: 1.3. [ToaroroBka k onpocy
2 | OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COCTUHE- 0 TeMe JIa00paTOPHOM 4 8
Huii. KoMIiekCHbIe COeTMHEHUS.) paboTHI.
Pazgen 2. CtpoeHue BemiecTBa [ToaroroBka k ornpocy
(tema: 2.1. CTpoeHne aToMa U IEPHOINYECKAS 10 TeMe JIabOpaTOPHOM
CUCTeMa XMMHUYECKHX DJIEMEHTOB pabotbl. U3yuenue nex-
3 | A.M.Menneneena. tema: 2.2. XuMU4ECKasi CBSI3b IIMOHHOTO MaTepHaa, 16 28
U CTPOEHHE MPOCThIX MoJieKyil. 2.3. CtpoeHue JIUTEPATYPHBIX UCTOYHH-
BEIIIECTB B KOHJICHCHPOBAHHOM COCTOSIHHUH. ) KOB B COOTBETCTBHH C
TEMATUKOU.
Pa3nen 3. BBenenue B TeOpUIO XUMUYECKUX MTPO- [ToaroroBka k ompocy
1L[ECCOB 0 TeMe J1abopaTOPHO
(Tema: 3.1. DHepreTHKa XUMUYECKUX MPOLIECCOB.) | paboThl. M3yueHue nek-
4 IIMOHHOTO MaTepHuaa, 4 8
JTUTEPATyPHBIX UCTOYHH-
KOB B COOTBETCTBHUH C
TEMATUKOU.
Paznen 3. BBenenue B TeOpHIO XUMUYECKUX TPO-
L[ECCOB [ToaroroBka k ompocy
5 | (tema: 3.2. CKOPOCTh XUMHUYECKUX PEAKITUI 1 0 TeMe JIabopaTOPHOM 4 8
XUMHUYEcKoe paBHOBecue. Katanutuueckue peak- paboThL.
1[1N.)
Paznen 3. BBenenue B TeOpHIO XUMUYECKUX TPO- [ToaroroBka k onpocy
L[ECCOB 0 TeMe J1abopaTOPHO
(tema: 3.3. PactBopbl. CusbHBIE U Clla0ble AJIEK- pabotsl. 3yueHue nex-
6 | TposnuThl. loHHBIE paBHOBECHSL. ) LIMOHHOT'O MaTepuana, 5 10
JTUTEPATYPHBIX UCTOTHH-
KOB B COOTBETCTBHH C
TEMATUKOM.
Pasznen 3. BBeneHue B TeOpUIO XUMUYECKUX TTPO- [ToaroroBka k ompocy
7 | meccoB 10 TeMe JTabopaTOPHOM 6 10
(trema: 3.3. PactBopsl. I'nunposnus.) paboTHL.
Paznen 4. DneKTpOXUMHYECKHE MPOLIECCHI [ToaroroBka k onpocy
8 | (rema: 4.1. OKuCIUTENHFHO-BOCCTAHOBUTEILHBIE 0 TeMe J1abopaTOpHOit 4 7
peaKInu.) paboTHI.
Paznen 4. DneKTpOXUMHYECKHE TIPOIECCHI ITonroroBka k onpocy
(Tema: 4.2. T'anbBaHUYECKHE IIEMEHTEHI. 4.3. 0 TeMe JIabopaTOPHOM
DNeKTpoIn3 pacTBOPOB U paciuiaBos; 4.4. Kop- pabotsl. M3yueHue nek-
9 | po3us MeTaIOB.) IIMOHHOT'0 MaTepHaa, 8 15
TUTEPATypPHBIX UCTOYHH-
KOB B COOTBETCTBHUU C
TEMATUKOM.
[ToaroroBka K MPOMEKYTOUHOM aTTecTanuu (9K- | M3ydeHue JIEeKIMOHHOTO
10 3aMEHY) Marepuaa, JIuTeparyp- 35,65 8,65

HBIX UICTOYHUKOB B COOT-
BETCTBUU C TEMATUKOM.
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o HaumenoBanue pasnena Bun camocTosiTenbHOM TpyroeMKOCTb, 4ac
- JUCHIUTUTAHBI (MOIYIIST) paboThI OJHAS 3a09Has
[ToaroroBka KOHTPOJILHON PaOOTHI N3yyenne n1eKInOHHOTO
11 MaTepuaia, JuTepaTyp- i 19,85
HBIX HICTOYHHUKOB B COOT-
BETCTBHM C TEMATUKOM.
Hroro: 91,65 131,5
6. [lepeyeHb y4eOHO-METOAMYECKOT0 O0eCIeYeHUs MO TUCIHUILINHE
OcHOBHAasI M JONOJTHUTEILHAS JIUTEPATypa
N ABTOp, HAUMEHOBAHNE Ton u3- [Ipumeuanue
/1 TaHUS
OcHoBHasi yueOHasi IMTEepaTypa

1 | Axwmeros, H. C. O6mas u HeopraHudeckasi XuMus: y4eOHUK AJIs BY-
30B / H. C. AxmeroB. — 12-e u3n., crep. — Cankr-IlerepOypr: Jlans, [ToTHOTEKCTOBBIIH
2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT: 31EKTpOH- JOCTYII MPU BXO-

. .| 2021
Helid //  JlaHb: dneKTpoHHO-OMOMmorewnas cucrema. — URL: JIe 110 JIOTHHY U
https://e.lanbook.com/book/153910 — Pexwum moctyma: ajisi aBTOPH3. apoJro*
I10JIb30BaTEIEH.

2 | Mudraxona, H.III. O6mas u Heopranudeckass XUMHs: yueOHOE IO-
cobue / H.III. MudTtaxora, T.I1. [Terpoa; mox pen. A.M. Ky3uerno-

Ba; MuHuCcTEepcTBO 00pa3oBanus U Hayku Poccuu, Kazanckuil nanu- [TomHOTEKCTOBBIN
OHAJILHBIA HMCCIENOBATEIbCKUN TEXHOJOTHYECKU YHUBEPCUTET. — 0017 | AOCTYI IpH BXO-
Kazans: KHUTY, 2017. — 408 c.: Tadiu., cxem., ui. — Pexxum nocry- Jie TI0 JIOTUHY U
na: o MO/IMHCKE. — URL: napos™*
http://biblioclub.ru/index.php?page=book&id=560885 — bubmmorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2JIEKTPOHHBIN.

JlonosiHuTeILHAS YueOHAasi JIuTeparypa

3 | [TaBnoB, H.H. OOmas u Heopranuyeckass xumus: yueOHuk / H.H.

[TaBnoB. — 3-¢ u3n., ucrp., gom. — Caakr-IlerepOypr: Jlans, 2011. — [TonHOTEKCTOBBIM
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 351eKTpOHHBIN // Diek- 0011 | AOCTYM IpH BXO-
TpoHHO-OMONMMoTeyHass cucrema  «Jlanpy»: [caiit]. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/4034 — Pexxum nmoctyma: Juis aBTOPHU3. naposo*
10JIb30BATEIEH.

4 | O0mas 1 HEeOpraHWYeCcKask XUMHUsS. DIIEMEHThl TEOPUHU, CIIPABOUHBIE
JAaHHBIE, 3aJaHus ISl caMOoCToATeNbHON paboThl [Tekct]: yueb. mo-
coOue s CTyAeHTOB By30B JecoTexH. npodwuis / B.II. Cepena [u
ap.]; mox pen.: b.II. Cepensr, JI.C. MonmounukoBa; Ypai. roc. jgeco- 2012 46 oK.
TEeXH. YH-T. - 2-¢ u3J., nepepad. u jgon. - ExarepunOypr: YIJITY,

2012. - 406 c.: wi. - bubmmorp.: ¢. 399. - ISBN 9-785-94984-434-2

5 | Anmapaes, A.W. O0uiast 1 HeopraHuyeckasi XuMus: yueOHoe nocooue

/ AW. Anapues, JI.B. IlleBHuipina; MunucrepcTBo 00pa3oBaHus U .
R . N [TomHOTEKCTOBBIN

Hayku Poccuiickoit ®@enepannn, HoBocuOupckuii rocyaapcTBEHHBIH

TexHu4Yeckuid yHuBepcuter. — HoBocubupek: HI'TY, 2015. — 4. 2. | 2015 FOCTYIL I BXO-

) i JIE TI0 JIOTHHY H

Xumus 3nemMeHToB. — 90 c.: Tabn. — Pexxum fgoctyma: mo moanucke. — %

URL: http://biblioclub.ru/index.php?page=book&id=438292 — buo- 11apoito

qorp. B kKH. — ISBN 978-57782-2738-5. — TekcCT: 311€KTPOHHBIH.

6 | KimokBuna, E.FO. OcHOBBI 00111€# 1 HEOPTAaHMYECKOW XUMHUHU: Y4IeO- [TomHOTEKCTOBBII
Hoe nocobue / E.FO. Kimoksuna, C.I'. be3psaun. — 2-e uzn. — Open- o011 | AOCTYN MpH BXO-
oypr: OpenOyprckuii 'AY, 2011. — 508 c. — ISBN 978-5-88838-697- Jie TI0 JIOTUHY U
2. — Tekct: >neKTpoHHBIHN / JlaHb: 3IEKTPOHHO-OMOIMOTEYHAsI CH- naposio™*
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292

crema. — URL.: https://e.lanbook.com/book/134502 — Pexxum mpocty-
Ia: 1Jis1 aBTOPU3. MOJb30BaTECIICH.

VYraii, S1.A. OGmas u HeopraHu4YecKass XUMUS: YUeOHUK JUIsl CTY/ICH-
TOB BYy30B / S1. A. Yraii. — U3x. 4-¢, crep. — Mocksa: Briciias mikona,
2004. — 527 c.: wn. — bubmuorp.: c. 519. — IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004

46 >Kk3.

[IpakTukym 1o Heoprannyeckor xumuu / moj pea. A.®. BopoOresa,
C.M. Hpakuna. — Uzn. 2-e, crep., nepenevyarka ¢ u3g. 1984 r. —
Mocksa: [Anbsac], 2004. — 249 c.: mn. — ISBN 5-98535-001-0

2004

60 oK3.

I'muka, HJI. OOmas xumus: ydeOHOE mocoOue Jjisi BY30B /
H.JIL I'munka; mon pen. A.M. EpmakoBoit. — U3x. 30-e, uchop. —
Mocksa: UHTEI'PAJI-ITPECC, 2006. — 728 c.: 1. — [IpeaM. ykas.:
c. 706. — ISBN 5-89602-017-1

2006

40 5k3.

10

I'muaka, HJL. O6mas xumus [Tekcr]: yaeOHuk misi GakanaBpoOB:
y4e0. mocoOue il CTYyIECHTOB HEXUM. CICHUAIBHOCTEH BY30B /
H.JI. T'nunka; nox pexn.: B.A. IlonkoBa, A.B. babkosa. — 18-¢ m3s.,
nepepad. u gom. — Mocksa: FOpaiit, 2012. — 898 c.: ui. - (bakanasp).
— IIpenm. ykas.: c. 886. — ISBN 978-5-9916-1148-0. — ISBN 978-5-
9692-1112

2012

11 7xks.

11

I'mauka, H.JI. 3amaun u ynpaxHeHus 1Mo o0mei xumun: y4ed. moco-
Oue I CTYIEHTOB HEeXUM. crenuaabHocTeil By3oB / H. JI. ['nunka;
oz pen. B. A. Pabunosuua, X. M. PyOunoii. — u3z. crep. — Mocksa:
NHTEI'PAJI-TTPECC, 2006. — 240 c. — ISBN 5-89602-015-5

2006

84 »xk3.

12

Bonbxun, B.B. O6mast xumusi: yue6Hoe nmocodbue: B 3 kaurax / B.B.
Bonbxun. — [lepms: TTHUITY, [6. 1.]. — Kaura 1: OcHoBHOH Kypc —
2006. — 464 c. — ISBN 5-88151-520-X. — Tekct: 3J€KTpOHHBINA //
Jlanb: 3JIEKTPOHHO-OUOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160944 — Pexxum jmoctyma: Uit aBTOPH3.
M10JIb30BATEIICH.

2006

ITonHOTEKCTOBBIN
JOCTYT MPHU BXOE
10 JIOTUHY U
naposo™*

13

Bonbxun, B. B. Obmas xumus: yuebHoe nocobue: B 3 kaurax / B.B.
Bonbxun. — [Tepms: ITHUITY, [6. r.]. — Knaura 2: CnenuanbsHelif Kypc
— 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcrt: 37€KTPOHHBIH//
Jlanb: 3JIEKTPOHHO-OUOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/160945 — Pexxum jmoctyma: i aBTOPH3.
M10JIb30BATEIICH.

2006

ITonHOTEKCTOBBIN
JOCTYT MPU BXOE
10 JIOTUHY U
naposo™*

14

Bonbxun, B.B. O6mas xumus: yueOHoe nocoobue. — Ilepmb: TTHU-
ITY, [6. r.]. — Yacts 3: N36pannsie rnassl — 2006. — 380 ¢. — ISBN 5-
88151-522-6. — Tekct: onexTpoHHBIH/ JlaHB:  AIEKTPOHHO-
oubanoreuynas cucrema. — URL: https://e.lanbook.com/book/160943
— PeskuM noctyma: Juisl aBTOPH3. MOJIh30BaTEIICH.

2006

TTomHOTEKCTOBEIN
JOCTYTI TIPY BXOJIE
T10 JIOTUHY H
naposo™

15

Kapanerpsan, M.X., [dpakua C.M. OOmas u HeopraHuyeckas Xu-
Mmusi: yueOHuk ans By3oB / M.X. Kapanerssnn, C.U. Jlpakun. - 4-e
u3a., crep. — Mocksa: Xumus, 2000. — 592 c.: win. — ([ns BeIicueit
ko). — ISBN 5-7245-1130-4

2000

47 »K3.

16

Hexkpacos, b.B. Ocuossl o6mieit xumuu [Tekct]: B 2 1. / b. B. Hekpa-
coB. — M3xa. 4-e, crep. — Cankr-IleTepOypr; Mocksa; Kpacuomap:
Jlanb, 2003. — (yueOHuku Ay By3oB. CreuuasnbHas JUTEpaTypa).
T. 1. — 2003. — 656 c.: un. — ISBN 5-8114-0501-4 (T. 1). — ISBN 5-
8114-0500-6

T. 2. — 2003. — 688 c.: un. — ISBN 5-8114-0502-2 (T. 2). — ISBN 5-
8114-0500-6

2003

18 oK.
18 oK.
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17

Hemunosa JI.B. JKectkocts Bonbl. OnpenesieHue KEeCTKOCTH U CIO-
COOBI €€ yCTpaHEHUS: METO/. YKa3aHUs JUIs J1a0. 3aHITHIA CTYJACHTOB
OYHO-3204. U 3a04. ¢opm obOyuenus / JI.B. Jlemunosa [u mp.]; Ypau.
roc. JiecorexH. yH-T. — ExarepunOypr: [YIJITY], 2006. — 16 c. —
bubmuorp.: c. 16.

2006

84 7xk3.

18

Cepena b. I1. Monuble paBHOBECHS B pacTBOpax 3JEKTPOJIUTOB: Me-
TOJI. YKa3aHHs JJIs J1a0. 3aHATHH CTYJCHTOB OYHOM, OYHO-3204. U 3a-
ou. ¢popm obyuenus / B.I1. Cepena [u ap.] ; Ypai. roc. J1€COTEXH. yH-
1. — Exatepunoypr: YI'JITY, 2006. — 40 c.

2006

79 3K3.

19

Hemunosa JI.B. Kiaccel HeOpraHnyeckux BELIECTB: HOMEHKJIATYpA,
noydeHue, cBoiictBa [Tekcr]: MeToa. ykazaHus Ay jad. 3aHATHN
JUISL CTY/ICTOB OYHOM, OYHO-3204. U 3a04. ¢opm oOyuenus / JI.B. [le-
MHUI0Ba [u Ap.] ; Ypail. roc. gecotexH. yH-T. — ExarepunOypr: YI'JI-
TV, 2007. — 45 c. — bubnuorp.: c. 45.

2007

122 »k3.

20

Cepena b.I1. CtpoeHue aroMa ¥ IepUOIMYSCKHUI 3aKOH: METOJI. YKa-
3aHMS IS J1a0. W TPAKT. 3aHATUH CTYACHTOB OYHOW M 3a04. (hopMm
oOydYeHHs 10 BCEM HAIPABICHUSAM U CIICHHAIBLHOCTAM OOydYeHHUs B
YIJITY / B.IL. Cepena [u ap.]; Ypaiu. roc. necoTexH. yH-T. — Exare-
punoypr: YIJITY, 2008. — 15 c. — bubauorp.: c. 14. Pexxum nocty-
na: https://elar.usfeu.ru/handle/123456789/55

2008

DNEeKTPOHHBIH
apxus YIJITY /
146 5k3.

21

Hemunosa JI.B. Ilepexonnsie anmementsl VI-VIII rpynm: meTon. yka-
3aHUS IS CTYJICHTOB OYHOM M 3a04HOM (hopM 0OydeHHUs HaIpaBiie-
uuit 240100, 240400, 240500, 250000, 250300, 261202, 280200 /
JL.B. lemupoBa [u np.]; Ypai. roc. iecoTexH. yH-T. — ExaTepuHOypr:
YIJITY, 2009. — 41 c. — bubmuorp.: c¢. 41. Pexum pgoctyna:
https://elar.usfeu.ru/handle/123456789/300

2009

DNEeKTPOHHBIH
apxus YI'JITY

/ 136 k3.

22

Henumesa C.B. OxkucauTensHO-BOCCTAHOBUTENIbHBIE PEAKIUU: Me-
TOJ. yKa3aHus IS J1a0. W TMPAKT. 3aHATUN NI CTYACHTOB OYHOU M
3a04u. ¢GopMm oOydyeHuss HampamiaeHui: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C.B. Lenumesa [u np.]; Ypan.
roc. jecotexH. yH-T. — ExatepunOypr: YIJITY, 2009. — 43 c. — bub6-
JIUOTD.: c. 43. Pexum JI0CTyTIA:
https://elar.usfeu.ru/handle/123456789/299

2009

DNEeKTPOHHBIH
apxus YIJITY
/ 128 3k3.

23

lNony6esa T.b. Karanutuueckue cucteMsl B Kypce « XUMHUS»: METO/.
yKazaHus Juid Ja0. ¥ MPaKT. 3aHATHH Ui CTYAEHTOB OYHOM U 3a0d.
¢opm obyuenus / T.b. I'onyGesa, C.B. Lenumesa; Ypan. roc. neco-
TexH. yH-T. — Exatepun0Oypr: YIJITY, 2011. — 11 c. — bubnuorp.: c.
11. Pexxum gocryma: https://elar.usfeu.ru/handle/123456789/206

2011

DNEeKTPOHHBIH
Apxus YTIJITY

*- mpesk/ie YeM MPOUTH IO CCBUIKE, HE0OXOTUMO BOWTH B CHCTEMY

OyHKIIMOHUPOBAHHE JEKTPOHHOM MH(DOPMAITMOHHO-00pa30BaTENbHON Cpeibl 00eCcTIednBaETCs CO-

OTBETCTBYIOIIMMH CPEICTBAMU MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxxnprit oOyuaronuiics oGecredeH JOCTYIOM K JIEKTPOHHOM OmOmmoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 9bC N3natensctBa Jlans http://e.lanbook.com/ , DBC YHuBepcuterckas OubarnoTeka

onnaiin http://biblioclub.ru/ , cogepskanux w3gaHus MO OCHOBHBIM H3y4aeMbIM AMCHUIUIMHAM U CHOPMHU-

POBAHHBIX ITO COTJIACOBAHUIO C HpaBOO6J'IaIlaTeJ1$IMI/I y‘-IC6HOﬁ n y‘-IC6HO-MCTOIII/I‘-ICCKOI\/'I JINTCPATYpPHI.

CnpaBoyHble 1 HHPOPMALMOHHBIE CHCTEMbI

1. CnpaBouHo-tipaBoBas cucrema «Koncynprant [Lnrocy.

2. UndopmanmonHo-mipaBoBoii moprai ["'apant. Pexxum nocryna: http://www.garant.ru/

3. Basza mannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
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IIpodeccnonanbubie 6a3b1 JAHHBIX

1. ndopmanmoHHbie cuCTeMbl, 0aHKU JaHHBIX B OOJIACTH OXpaHbl OKPYXKAIOLIE cpeabl U MpH-
pononons30oBaHus — Pexxum noctyna: http:/MHHIPUPOABIPO.Pd

2. Nudopmanmnonnas cucrema «TEXHOPMATHB». - Pexum JlocTyna:
https://www.technormativ.ru/ ;

3. Hayunas snextponHas 6ubsroreka elibrary. — Pexxum goctyna: http://elibrary.ru/ .

4. TIporpammsl ais skosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/ ;

5. Undopmanmonnsie  cucreMbl  «buopasnoobOpaszue Poccum». —  Pexum  gocryma:
http://www.zin.ru/BioDiv/

7. ®OH/I OLIEHOYHBIX CPEJCTB /Il IPOBeIeHUsI POMEKYTOYHOM aTTeCTAIUN
00y4YAKOIIHUXCS 10 TUCIHIIJINHE

7.1. IlepeyeHb KOMINETEHIUI ¢ YKa3aHHeM ITANOB UX (JOPMUPOBAHUS B Mpollecce 0CBOeHHUsT 00pa-
30BaTe/1bHOM NMPOrPaMMBbI

PopMHpyeMBbIe KOMIIETEHIIUU Bun u popma koHTpOIIS

OIIK-1. CnocobeH wu3yuyaTh, aHaJIM3UPOBATH, HCIOIBL30BaTh | IIpOMeKYTOUHBINH KOHTPOJb: KOH-
MEXaHU3Mbl XUMUUYECKHUX PEAKIINH, TPOUCXOAIINX B TEXHOJIO- | TPOJILHBIE BONIPOCHI K OK3aMEHY
THYECKUX TMPOIIECCaX U OKPYKAIOIIEM MHPE, OCHOBBIBasICh Ha | TEKYIHH KOHTPOJb: ONPOC, 3alIuTa
3HAaHUSIX O CTPOEHUHU BEILIECTBA, IPUPOAEC XMMHUUYECKOW CBA3U U | OTYETHBIX MATEPHAJIOB II0 nadopaTop-
CBOICTBAX Pa3dMUHBIX KJIACCOB XMMHYECKHX AJIEMEHTOB, CO- | HOH paboTe, KOHTPOJIbHAs paboTa JUls
€IMHEHNUH, BEIECTB U MATEPHAIIOB 3a04HOH (popMBbl 00yUEHHUS

7.2. Onucanue nmokaszaresieil U KpUTepHeB OLIEHUBAHNSI KOMIIETEHIIHI HA PA3JIMYHBIX 3TANax UX
(¢hopMupoBaHusi, oNUCaAHHE MIKAJ OLlEHUBAHUSA

KpuTtepun oneHnBaHHS YCTHOTO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (MPOMEKYyTOY-
HbIil KOHTPOJIb, hopmupoBanne komnereHuun OITK-1)

«5» (omauyno): — JaH TMOJHBIM, pa3BepHYTHII OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0Ka3aTE€IbHO PACKPHITHI OCHOBHBIE MOJIOXKEHHUS TEMBI; B OT-
BETE INPOCIEKUBACTCS YETKAs CTPYKTypa, JIOTHYECKasl IOCJIENOBATEIbHOCTh, OTPaKarollas CYHIHOCTb
pacKpbIBa€MbIX MOHATUMN, TEOpUH, ABJIeHUH. 3HaHHE 00 0OBEKTE AEMOHCTpUpPYeTCs Ha (poHE TOHUMAHUS
€ro B CUCTEME JTaHHON HayKH U MEKIAMCUMIUIMHAPHBIX CBsi3ed. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TEpMHHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — aH MOJHBIM, pa3BEPHYTHIM OTBET HA MMOCTABJIECHHBIA BOMPOC, TOKA3aHO YMEHUE
BBIJIEJIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAX HayKd. OJHAKO AOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJOYEThl, UCTIpaBIeHHbIE OaKaIaBpOM C TOMOUIBIO «HABOSIINX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JIOTMKA U TOCJIEI0BATENILHOCTD M3JI0KEHUS
MMEIOT CYUIECTBEHHbIE HapylleHus. JlomymieHsl rpy0bple OMMOKY IPU OMpEeAeSIEHUU CYIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHH, SIBJICHUI, BCIEACTBUE HETIOHUMAHUs 0aKalaBpOM HMX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX NIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE NP O-
ABJICHHUs 000OIICHHBIX 3HAaHUN He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBokK, KOPPEKIHHU;

«2» (Heyoosnemeopumenvro): — OakadaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETUYECKUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHPOBAaHHBIE BBIBOJBI M MPUBOAMTH MPUMEPHI, MOKA3bIBAET ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BiaJleeT TePMUHOJIOTUEN, MPOSBISET OTCYTCTBUE JIOTHUHOCTH U
MOCJIeIOBATEIbHOCTH U3JI0KEHHUS, AeTaeT OIINOKH, KOTOPBIE HE MOXKET MCIIPABUTS, aXe NMPH KOPPEKIIUH
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHATHH.

Kpurepun ouneHuBaHusi ompoca mo Teme JadopaTopHoil padoThl (TeKYIIHMil KOHTPOJIb,
¢hopmupoBanue komnerenuuu OIK-1):

«5» (omauuno): ONPOC MPOMJIEH C MEPBOTO Pasa; JaH MOJIHBIN, pa3BEPHYTHII OTBET Ha BCE 3ajaBae-
MbI€ IIPEINOIaBaTeNIeM BOIIPOCHL, TOKa3aHO 3HaHUE U MOHMMaHue TeMbl. OOyJaromuiicss IpaBUIbHO OTBE-
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THJI Ha BCE BOIIPOCHI MPH C/ladye KOJUIOKBUYMA, 3HAET U MMOHUMAET X0/ BBIMOJIHEHHS NpeAcTosIei 1a0o-
paTopHOi padoTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPOH MONBITKU; JAaH MOJHBIN OTBET Ha BCE 3aJaBaeMble Mpe-
M0/1aBaTeseM BOIPOCHI, TOKa3aHO 3HAHHWE U MOHUMaHHe TeMbl. O0yJaronuiics npyu caadye KOJUIOKBUyMa
MPaBUIHLHO OTBETUJI HA BCE BOIPOCH! KOJUIOKBUYMA C TIOMOIIBIO MPETIOAaBaTellsl, 3HACT U TTOHUMAET X0
BBITIOJTHEHUS IPEACTOSIICH J1a00paTopHOil pabOTHI.

«3» (yoosnemsopumenvbHo): ONPOC MPOHIEH C TPEThEH MONBITKU; TaHBl OTBETHI HA MOJIOBUHY 33/1a-
BaeMbIX IpernojaBaTesieM BOIPOCOB, MOKAa3aHO 3HAaHWE OCHOBHBIX MOHSTHHA T€Mbl, BRBIHECEHHOM Ha KOJ-
JOKBHYM. B OTBeTe CTYIZEHTOB OTCYTCTBYIOT BBIBOABI. YMEHHE PACKPHITh KOHKPETHBIC MPOSBICHUS
0000IIEHHBIX 3HAHUN He MokazaHo OOydwarommuiics Hpu clade KOJUIOKBUYMa MpPAaBHJIbHO OTBETHJI HA
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIPOCOB, OJHAKO, peueBoe odopmiieHHE TPeOyeT MONpaBOK, KOPPEKLUY;
CTYZICHT 3HAeT X0/l BHIMOJIHEHUS MTPEICTOsIIEH J1a00paTOPHOM pabOTHI.

«2» (HeyoosnemeopumenbHo) — OOyUYAIONIMIICS HE 3HAeT OCHOB TEMBI, HE CIIOCOOCH NenaTh apry-
MEHTUPOBAHHBIE BBIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBAET CIa00€ BJaJIeHHE MOHOJIOTUYECKOU pe-
Ypl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUMHOCTH M TTOCIIEAOBATEIFHOCTH H3JI0KE-
HUS, JieNlaeT OIMOKHU, KOTOPbIE HE MOXKET UCIIPABUTh, JaXKe IPU KOPPEKIUH IperoaaBaTeieM, OTKa3biBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJarOmuiicss He CMOT OTBETUTH Ja)Ke Ha TOJIOBUHY 3aJIaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MMPOBECHUS MPEACTOALICH TabopaTOpHON PabOTHI.

Kpurtepnu ouneHnBaHusi BBINOJHEHHUS JIA00PATOPHBLIX PadoT M 3alIUTHI OTYeTa (TeKYUIUid
KOHTPOJIb, popMupoBanue komnereHiuu OIK-1)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; OOPMIICHHE U COJIepKaTeIbHAsl 4acTh OT4YEeTa 00pas-
LIOBBIE; pabOTa BBIMOJIIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IEHUS, 3aKIIOUEHUS U
BBIBOIbI. O0yYaromuiics MpaBMIIbHO OTBETUII HA BCE BOMIPOCHI MIPH 3aIIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBINIOIHEHA B CPOK; B O(DOPMIICHMH OTYETa U €ro COAEPKATEIbHOU YacTh
HEeT rpyObIX ommOOK; paboTa BBHIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHUS,
3aKJIIOYeHUs U BbIBO/bI. OOyuaromuiics MpH 3aliuTe OTYETHBIM MaTepPHaIoB MPAaBUIBLHO OTBETHUII HAa BCE
BOTIPOCHI C TIOMOIIBIO TIPENOIaBaTeIIsl.

«3» (yooenemeopumenvro): paboTa BBIIOJIHEHA C HApYyLIEHWEM Ipaduka; B 0pOpMIECHHH, COIEp-
KaTeIbHON YacTW OTYeTa eCTh HEJIOCTATKU; padoTa BHIMOIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHbIe 000011eHus1. O0yJaromuiics NPy 3alUTe OTYETHBIM MaTepUaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (neyoosnemeopumenbro): opopMiieHHEe pabOTH HE COOTBETCTBYET TPEOOBAHUAM; OTCYTCTBYIOT
WIN c/ieNlaHbl HepaBWIbHBIE BBIBOJIBI M 0000mIeHus. OOyyaromuiicss He CMOT 3alllUTUTh OTYETHbIE MaTe-
pHaIIBI ¥ TIOSICHATH TIPE/ICTABICHHBIC TaHHBIC.

Kpurepun oneHMBaHHMsI KOHTPOJBbHBIX PadoT s 3a04HOH (opmbl 00yueHHMs (TeKyLIUH
KOHTPOJIb, popmupoBanue komnereniuu OIK-1):

«5» (omnuuno): — paboTa BBHIIOJIHEHA B CPOK; oOpMIIEHHE, CTPYKTYpa U CTHIJIb paboThl 00pas3-
IIOBbIE; pa0b0Ta BBITIOJHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIIEHUS, 3aKIIOUCHUS U
BbIBOIbI. O0yyaromuiics MpaBUJIbHO OTBETHII HA BCE BOIIPOCHI IIPHU 3aIIUTE KOHTPOIBHOM paboThI.

«4» (xopowo): — paboTa BBINIOJIHEHA B CPOK; B OPOPMIIEHUH, CTPYKTYpE U CTUJIE pPabOTHI HET IPy-
ObIX OmMMOOK; paboTa BHITIOJHEHA CAMOCTOSTENILHO; MMPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNs, 3aKII0Ye-
HUS ¥ BBIBOJBI. OOydJaromuiicst mpy 3amuTe paboThl MPAaBIIIBHO OTBETHII HAa BCE BOMPOCH! C TIOMOIIBIO
nperno/iaBaTess.

«3» (yooenemsopumenvro): — paboTa BBIINOIHEHA C HapyllleHueM rpaduka; B ohopMiIeHUH, CTPYK-
Type U CTUje paboThl €CTh HEJOCTATKU; paboTa BBINOJIHEHA CAMOCTOSATENIBHO, IPUCYTCTBYIOT COOCTBEH-
HbIe 000011IeHNS.

«2» (neyooeremeopumenvho): — opopmieHue pabOThl HE COOTBETCTBYET TPEOOBaHMSAM; OTCYT-
CTBYIOT WJIM CJI€IaHbl HETIPABHJIbHBIC BBHIBOJBI M 0000mmeHus. OOydaromuiicss He OTBETHJ Ha BOMPOCHI
IIPU 3alMTe paboTHI.
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7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WJIN HWHbIe MAaTePHAJIbl, He0O0X0AUMBbIE /sl OLlEeHKN 3HAHMH,
YMEeHUil, HABBIKOB M (MJIM) ONbITA JeATeJIbHOCTH, XapaAKTEePU3YIOUIUX ITanbl ()OPMHUPOBAHUS KOM-
NneTeHIUii B Mpolecce 0CBOECHNsI 00Pa30BaTe/IbHOI NMPOrpaMMbl

N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

Bonpocskl k 3x3aMeHy (IPOMEKYTOYHBIN KOHTPOJIb)

ATOMHO-MOJIEKYJIIPHOE yUEHUE. XUMUUYECKHE AIEMEHThI U MPOCTHIE BELIECTBA. 3aKOH ABOrajpo
U 3aKOH DKBUBAJICHTOB.

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

J{BolicTBeHHas npupoja ceeta. KopnyckynsipHO-BOJTHOBOM nyanu3Mm. YpaBHeHue ae-bpoitns. [lo-
HSATHE O KBaHTOBOW MexaHuke. YpaBHenue lllpenwnrepa. CroiicTBa BomHOBOU (pyHKIMU. COOT-
HOIIICHHE HeomnpeaeneHHocrel [ eitzendepra.

KBaHTOBO-MeXaHHUECKOE OOBSICHEHHE CTpOoeHHE aToMa. KBaHTOBBIE uMcia, MX (U3NYECKUN
cMbIcil. AToMHbIe opoutanu. OgHoannekTpoHHble aroMbl. [lpunnun IMaynu, npaswio Xynnaa. Ilo-
CJIEI0BATEIbHOCTb SHEPreTUUECKUX YPOBHENW B MHOT03JIEKTPOHHBIX aTOMaXx.

CoBpemennblie (opmyanpoBku Ileproanueckoro 3akoHa. CTpyKTypa NEpUOJUYECKON CHCTEMBI.
W3meHeHne CBOICTB 3JIEMEHTOB B IEPUOAMYECKOH cHcTeMe (BEpPTUKaJbHAas U TOPU3OHTAJIbHAS
NEPUOUYHOCTb).

[Meproanyeckas cucrtemMa U ee CBsi3b CO CTpoeHreM aToMoB. [IpaBmio Kneukosckoro. S-, p-, d-, u
f- snmemeHTHI.

Panuychkl aTOMOB M UX W3MEHEHUE B NepHoJax U noarpynnax. MoHHele paanycsl 1 3aBUCUMOCTb
UX OT JIEKTPOHHOI'O CTPOEHMS U CTEIIEHU OKHUCIIEHUs. I3MEHEHNe KUCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMH 110 IIepuoiaM U rpyImnam.

HcTtopus pa3BUTHUS 3JIEKTPOHHBIX MPEICTaBIEHUN 0 xumuueckoi cBs3u (teopust Koccens u Jlbro-
uca). oHHast 1 KOBaJI€HTHAsI CBSI3U.

HanpaBiieHHOCTb M HaCBIIAEMOCTh KOBaJIEHTHOU CBs3H. llonspHas xoBaneHTHas cBs3b. [lomspu-
3yEMOCTb.

HNoHHas CcBA3b Kak KpalHUN Cily4ail MOJISIPHON KOBAJEHTOW CBs3U. HeHampaBlIeHHOCTb U HEHa-
CBIIIAEMOCTb NOHHOM CBSI3HU.

KpuBas noreHumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJIOKEHUSI METO/A BAJICHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € O3UIMH METO/1a BaJICHTHBIX CBSI3EH.

Teopust ruOpuauzanuu. 3arnonHeHue THOPUAHBIX OpOUTaNel HEMoJeNEeHHBIMU MapaMy 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBsA3EH G- U T — CBSA3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYI
N2 " CzH4; CH4, NH3, Hzo.

XapaKTEepUCTUKA XUMHYECKOH CBSI3U: JUIMHA U DHEPTHUs, BaJICHTHBIN YT OJI.

OcHoBHbIE TOJIOXKEHUS MeToia MosleKy sipHbIX opouTaneit (MO JIKAO). ®opma paznuunsix MO.
MO nByXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOporo mnepuoaa. OOBbsICHEHWE MarHUTHBIX CBOWMCTB
JIByXaTOMHBIX YacCTHII.

MO nByxaTOMHBIX MOJIEKYJI aTOMOB IiepBoro nepuoja. [lopsinok cssu.

JloHOpHO-aK1enTopHas cBsA3b. BomopoaHas CBs3b.

XKunkoe cocrosHue. BausiHre BOOOPOIHON CBS3M HA CBOMCTBA KUJKOCTH.

Pa30aBnenHbie pacTBOpHI HEANEKTpoauToB. OcMoTHYEeCKOe aBieHue. Y paBHeHue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Payns. Temneparypsl KUIIEHUSI U KpUCTa-
nmu3anuu. Kprockonus 1 30yuIMOCKOIHS.

Teopus anexTponuTHUYECKON Aucconuanuu AppeHnyca. Poinp pacTBopuTens B mpolecce pacnaja
AIIEKTPOJINTA HA MOHBL. JlM3JeKTprueckas MPOHUIIAEMOCTh U MOHU3UPYIOLIasi CIOCOOHOCTh pac-
TBOPUTEJIS.

Cnalble U cuibHbIE HIEKTPOINThI. CTENEHb AUCCOLUAIMM U €€ CBSI3b C N30TOHMUYECKUM K03 Pu-
LIUEHTOM.

3aKoH JEWCTBUS Macc M pacTBOphl. KOHCTaHTa quCCOMMAIMU CIIa0bIX AJEKTPOJUTOB. 3aKOH pas-
6aBnenust OcTBasba. BiusiHEe OZHOMMEHHOTO MOHA HA JWUCCOLMAIMIO cIa00ro 3JEKTPOIUTA.
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25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.

37.
38.

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

53.

CrynenuaTasi JUCCOLHAITUSI.

CocTosiHUE 2JeKTPOIUTOB B pacTBope. oHBI 1 HenucconuupoBanHbie MosieKybl. Koaddunnent
akTuBHOCTH. [loHsATHE 00 MOHHOI CHUIe pacTBOpA.

WNonHble peakiuu. Y ClloBUs CMELLIEHNUs] HOHHOTO paBHOBecus. [Ipon3BeieHre pacTBOPUMOCTH.
DIEKTPONUTHYECKAs AUCCOLMALIMS MOJIEKYJ BoIbl. loHHOE Mpoun3BeieHne BOJIBI.

Bomopoansrii moka3zaresns. CriocoOb! onpenenenns pH. KucioTHo-oCHOBHBIE HHIMKATOPBI.
I'uaponus. Crenenb ruapoiusa, €e 3aBUCMMOCTh OT KOHIEHTpaluu, Temneparypbl. KoHncranrta
TUAPOIN3A.

Pasnuunsle cnydau rugpoinnsa. [Ipumepsr.

CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHMIA.

Baxneiiline OKUCIUTENIM W BOCCTAHOBHUTENU. V3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B MIEPHOJAX U MOArPYyIIax.

CocraBiieHHe YpaBHCHHI OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX peakuuid. Kimaccudukanus okuc-
JIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKUUi. BrluncieHne XuMUYeCKNX 3KBUBAJICHTOB OKUCIIHUTENS U
BOCCTaHOBHUTETIS.

BnusiHue temmneparypbl, KOHIIEHTPALMKU PEAreHTOB, UX MPUPOJbI, CPEIbl U APYIUX YCIOBHM Ha
MPOTEKaHNUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpoueccoB. YpaBHeHuss HepHcra. Mcnons3oBa-
HUE Ta0JINIl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX TOTEHIIMAIOB /JIsl PEIICHHs] BOIPOCa O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKIUH.

CocraB KOMIUIEKCHBIX coelMHEHUI. CTpOEHHE KOMIUIEKCHBIX coeuHeHni. M3omepust.
TepmoauHaMuueckasi CUCTEMa. 3aKOH COXPAHEHHs HEPruu. BHYTpEHHsISI SHEPTUs U SHTAJBIINS.
DK30- ¥ 3HJI0TEPMHUYECKUE peaKIUU. TepMOXUMUYECKHE YPaBHEHUS.

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

Ouranbnust obpa3zoBanus. CraHgapTHbIE COCTOSHUS BemlecTB. CTaHIapTHAs SHTANbIUS 00pa3o-
BaHMS M CTOPAHMSL.

Maxkpo- u MukpococtosiHusi. BepostHocTh coctosinus. [lonarue o6 sutponuu. CtanaapTHas 2H-
Tponusi. I3MeHeHne SHTPONUH B PA3IMYHBIX MPOIeccaXx.

[Tonstue 06 »Heprun 'mb6Oca, ee M3MEHEHUH KaKk MEpbl PEakIMOHHON crocobHocTH. Kpurepuit
COMOIIPOU3BOJILHOCTH MPOIECCOB B CUCTEMAX.

OOpatumble U HEOOpaTUMBIE MpoIlecchl. [ OMOTreHHBIe U TeTeporeHHble paBHOBecusa. KoHcTaHTa
paBHOBECHSI B TOMOT€HHBIX U T€TEPOTCHHBIX CHCTEMaX.

Koncranra paBHOBecusi. CBsI3b KOHCTAHThI PAaBHOBECHSI CO CTAHJIAPTHBIM W3MEHEHUEM SHEPTUu
['u60ca.

[Ipunuun Jle-Illarense. BiusiHue temmnepaTypsl, JaBlI€HUS U KOHIIEHTPALIMM PEAreéHTOB Ha paB-
HOBECHE.

DneMeHTapHbIe U HedlNeMeHTapHble peakiuu. Knaccudukarmus peaxiuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U TETEPOTCHHBIX CUCTEMAX.

@dakTophl, BIUAIOIINE HA CKOPOCTh PEAKIUU. 3aKOH JIelcTBUS Macc. KoHCTaHTa CKOPOCTH.
MonexkynspHOCTh ¥ IOPAIOK peakiuu. [Topsgok HedTeMEHTapHBIX PEaKIIHA.

3aBUCHUMOCTH CKOPOCTH peakiuu OT TeMiieparypsl. [loHaTne 00 akTHBHOM KOMILIEKCe. DHEPTUs U
SHTPOIIHS AKTUBAIIHH.

OO6mue cBoiicTBa pacTBOpOB. PacTBOphl Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Knaccuduxarms
JBYXKOMIIOHEHTHBIX pacTBOpoB. [Iporieccrl, compoBoxaatomue odpazoBanue pacTBopoB. Coib-
BaTalus.

Paznuanbie BUIBI BRIpaXXKEHUSI KOHIICHTPAIIMHA PACTBOPOB U UX B3aMMHBIC MTEPECUETHI.
3aKOHOMEPHOCTH PACTBOPUMOCTH Ta30B B )KMAKOCTSX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTD
TIPUPO/IBI BEMIECTB, TEMIIEPATYPHI, JaBICHUS. 3aKOH paCIpeIeIICHHUS.

Homenknatypa v OCHOBHBIE THITBI KOMIUIEKCHBIX coequHeHui. Kiaccupukanus KOMITJIEKCOB 1O
BHU1y KOOPJAUHHUPYEMBIX JINTAHIOB.

KBaHTOBO-MeXxaHWYeCKHEe TeOpuru 0Opa30BaHUSI KOMIUICKCHBIX COSAMHEHUN. METO]] BAJICHTHBIX
cBs3eil. [lonsiTue 0 TeOpUU KPUCTAIUTUYECKOTO TMOJIS.

WNonu3zaims KOMIUIEKCHBIX CO€IMHEHUN B pacTBope. KoHCTaHTa MOHU3AMKY KOMILIEKCHOTO MOHA.
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Xenatubiit 3pdexr. TpaHc-BausHUE.

54. DNeKTPOXUMHUYECKUN PsJl HANpsDKeHU MeTauioB. [anpBannyeckue eMmeHTsl. DJIC ranpBaHu-
YECKOT0 3JIEMEHTA.

55. DneKTposn3 Kak OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN npouecc. 3akonbl Papanes. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIM3a.

56. DNeKTposIn3 pacIuiaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.

57. Koppo3sus meramioB. MeToabl 3alIUThl OT KOPPO3UH.

Buner (o6pazeu) k 3x3ameHy (IPOMeKYTOUYHBIH KOHTPOJIb)

1. HazoBure xomiuiekcHble coequnenus. Ucnonb3ys Benuunny Kieer, paccuuTaiiTe KOHIEHTpa-
U0 MOHA—KOMIUIEKCOOOpa3oBaTessl U JIMTaHa MOAYEPKHYTOTO KOMIUIEKCHOTO coeanHenus B ero 0,1 M
pacTBOpE, a TAKKE CTENEHb JUCCOLUMALIMN KOMIUIEKCHOTO MOHA!

ﬁz Ha(SCN 4] KHeCT. = 5$9'1O-22; Na[T|C|4]

2. MaccoBbrii coctaB MenHOTo Komuenana (B %): Cu — 34,64, Fe — 30,42; S — 34,94. Ycranosute
XUMHUYECKYIO (hOpMYITy JaHHOTO COSTUHEHHUSI.

3. CocTraBbTe HOHHBIC M MOJICKYJIIpHBIC ypaBHeHUs ruaposmsa conu NiCly. Paccunraiite st Hee
K., crenens ruapoausa h u smauenne pH B 0,01 M pactBope.

4. BpryucimuTe Maccy BOJbI U paCTBOPSIEMOTO BEIIECTBA (B T'), KOTOPBIE MOTPEOYIOTCS AJI TPUTO-
toBieHus 1 1 8%-noro pactBopa NazAsO, (mmotHocts npu 17 °C 1089,2 Kr/MS).

5. MeTo0oM HOHHO-AJIEKTPOHHOTO OanaHca (METOIOM MoJypeakiuii) 3akonunte ypasHenue OBP.
Paccuunraiite 3/1C 1 BBISICHUTE, MOXET JIM 3Ta PEAKIUS MPOTEKATh CAMOIIPOU3BOIBHO

MnO, + KBrO+ ... = MnO4 +Br, + ... .

6. BeramcmuTe Cruly TOKa IMPH AJIEKTPOJIM3E BOJHOTO pacTBopa Cyibh(hara HaTpus, ecim 3a 1 9 mpo-
1[ecca CyMMapHBIi 00BbEM BBIACTUBIINXCS Ta3000pa3HbIX MPOAYKTOB aHOJHOM M KATOJHOM MOJypeaKIHii
coctaBui 5,64 1 (H.y.). KakoBa mpu 3ToM Macca pa3ioXUBIIEICS BOABI?

Bomnpocel Kk onpocy 1mo TeMaM J1a60paTOpHBIX PadoT (npumepst) (TEKYIUH KOHTPOJIb)
Pazgen 1. rema 1.1.-1.2. JTaGoparopHas padota Nel
«OrnpeneneHne SKBUBAJIEHTHON MAacChl HEU3BECTHOIO METAILIIA»

1.®opMyIMpoBKa 3aKOHA COXPAHEHUS MacChl M SHEPTHUH, €T0 MATEMAaTUYECKOE BHIPAYKEHUE.

2.DopMyIHpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMyaupoBKa 3aKOHA TOCTOSTHCTBA COCTaBA.

4.DopMyIUpPOBKA 3aKOHA KPATHBIX OTHOIIEHUM.

5.®opMyaMpOBKa 3aKOHA 3KBUBAJIICHTOB, €r0 MaTEMATHYECKOE BBIPAKECHHUE.

6.01peneneHye NOHATHIL: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca, MOJIsipHas Macca.

7.0mpeneneHue MOHATHI: SKBUBAJIECHT 3JEMEHTA, MOJSpHAs Macca 3KBUBAJEHTa, Gopmyia Uit
pacuera MOJISIPHON MacChl IKBUBAJICHTA JIEMEHTA.

8.0mpenenenre MOHATHI: SKBUBAJICHT BEIIECTBA, MOJISIPHBIA 00beM SKBHBAJICHTA Ta3a.

9.®opMy1bl 1)1 pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTAa OCHOBHBIX (YETHIPEX) KJIACCOB HEOPTaHHU-
YeCKNX COeINHEHHU.

10.®opmynupoBKa 3aKk0Ha ABOTapo, CMBICI U BEIUYHMHA YKcia ABOraapo.

11.®opmynupoBKa ABYX CIEACTBUM U3 3aKOHA ABOTajapo.

12.00beM, 3aHMMaeMbIi JTIOOBIM T'a30M MPH HOPMAJbHBIX YCIOBHUSX (H.y.). [IpuBectn 3HaueHuUs
JaBJICHUS U TemnepaTypsbl ipu H.y. B cuctemax CHU u CI'CE.

13.Marematnyeckoe BhIpakeHHE 00hEIMHEHHOTO ra30BOr0 3aKoHa (ypaBHeHUs KnaneipoHa).

14.Maremarnueckas 3anuch ypaBHeHus MeHneneeBa — KnaneiipoHa.

15.1TonsATHE NapLUUaNnbHOIO AABJICHUS I'a3a. 3aKOH MapLUaAIbHBIX JaBieHui JlanpToHa.
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16. BemmectBo coctout u3 meau u cepsl. M3 0,667 r sToro Bemiectsa nomaydeno 0,556 r okcuaa me-
mu(1l). Beraucnure MaccoBYIO OO MEIM B BEIIECTBE M HAUAUTE €ro (OpMyITy.

Pa3nea 1. rema: 1.3. JlJaboparopnast pabora No2
«OCHOBHBIE KJIACCHI HEOPTAHNYECKHUX COCTUHCHHH. KOMITTIEKCHBIE COCTMHEHUS

14041 RU?

2.IlepeuncauTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX IEJIOYHBIC JIEMEHTHI.

3.IlepeuncnuTe CUMBOIIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTCHAMH.

4.IlepeurcauTe CUMBOJIBI AJICMEHTOB, HA3bIBAEMBIX IIEJI0YHO-3EMEIbHBIMHU.

5.Kakue 3meMeHThI Ha3bIBAIOT HeMeTalutamMu. [IpuBennTe Bce UCKITIOYCHHS U3 CPOPMYTHPOBAHHOTO
npaBuJa.

6.Kakue seMeHTHl Ha3bIBAIOT MeTaliamu. [IpuBenuTe Bce MCKIIOUEHUS U3 CHOPMYITUPOBAHHOTO
rpaBuJa.

7.[aiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yroIIero OKCU JIEMEHTa B HU-
e mpuBeacHHbBIX okcuaax: Cr,O7, TiO,, H,O,, KO,? Ha3oBuTe 5TH OKCHIBI, IPUBEIUTE UX IpadrUuecKue
bopmyIbI.

8.JlaiiTe onpeneneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOIeoOpasyromux okcuaos. [lpu-
BEIUTE I10 JIBa MPUMEPa KaXKA0ro TUa okcuoB. [IpuBeaure ux rpadudeckue GopMyIibl.

9./laliTe onpeesieHe OCHOBAHHI C TOYKH 3PCHUS TEOPHH AJICKTPOJUTHICCKON quccoruanun. Yto
Ha3bIBAE€TCS KUCIIOTHOCTBIO OCHOBaHMI? Kakne OCHOBaHUS HA3bIBAIOTCS IIEIOYaMHU?

10.J1aiiTe ompenelieHHe KHUCIOT C TOYKH 3PEHHUS TEOPHH DJICKTPOJMTUYECKON Aucconuanuu. Yto
Ha3BIBAETCSI OCHOBHOCTHIO KucoT? [IpuBeaurte mo oJHOMY MPUMEPY KHCIOPOJICOACPKANUX U OCCKHC-
JIOPOJHBIX KHCIIOT, IaTe UX CUCTEMAaTHYECKOE M TPATUIIMOHHOE Ha3BaHHUS.

11.]1afiTe onpenescHIE CPEIHUX COJICH C TOUKHU 3PSHHS TCOPUHU IJICKTPOIMTHICCKON ST CCOIHAIIHH.
UeM OTIUYAIOTCS OT HUX KUCIbIe U OCHOBHBIE comu? [IpuBeauTe mo aBa mpuMepa KUCIBIX M OCHOBHBIX
coneil, HazoBuTe ux. [IpuBenure ux rpadpuyeckue GopMyIbl.

12.JTaiiTu ompesienieHne ABOWHBIX U CMEMIaHHBIX colieil. [IpuBeauTe mo ABa npumepa KakJIoro THUIa
3THUX coJiel 1 Ha3oBuTe uX. [IpuBeauTe ux rpadudeckue GOpMyIIbL.

13.Jlaiite ompeneneHue MoHATHS rpaduueckoit popmynsl coenunenus. [IpuBeaure rpaduyeckue
dopmyiel coequaenwuii: VOSO,, CrOHSO;, HBrO,, CaHPO,. K kakuMm kaccam OTHOCSTCS 9TH COCIH-
HEHUs, 1aliTe UX TPAIUIIMOHHbIC Ha3BaHUS.

14.[laiiTe omnpeneneHue MOHATHS CTETICHh OKUCIICHUS dJIEMEHTa B COeMHEeHMH. Paccunraiite cTe-
IIEHU OKHUCJIEHUA deMeHToB B coeqnueHusx K,Cr,O7, HiPOg, Sing', Cry(SOy)3, maiite ux TpagUIUOH-
HBIE HAa3BaHUS.

15.Metadochopnas u opropochopHast KHCIOTHl — HA YTO yKA3bIBAIOT MUCIOIb30BAHHBIC MPHUCTAB-
ku? [IpuBeaure rpaduyeckue GopMyibl STUX KUCIOT.

16.ITpuBenure oObuHBIE U Tpaduueckre HOPMYIBI XJIOPCOAEPIKAIUX KUCIOT, COOTBETCTBYIOIINX
CJIEYIOIIUM CTETICHSIM OKHCIIeHHs Xyopa: -1, +1, +3, +5, +7. [IpuBenure TpaaulIMOHHBIE Ha3BaHUS ITHX
KHCIoT. Ha 4To yKa3pIBalOT UCIIOJIb30BAHHBIE B HA3BAaHUSIX OKOHYAHUS?

17. CocTaBbTe MOJEKYISPHBIE U NOHHBIE YPABHEHUS PEAKIMI, C TOMOIIBI KOTOPBIX MOXHO OCY-
IIECTBUTH CIEIYIOIINE MTPEBPALCHHUS:

S—S0,—»>S03—->H,S0,—~CrOHSO,—~»>Na;SO4,—~>NaHSO,4

18 HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKAXKHUTE 3aps]] KOMIUIEKCHOTO MOHA, CTCIICHb OKHCIIe-
HUS ¥ KOOPJAMHAIMOHHOE YHCII0 HOHA-KOMILJIEKCOO0pa30BaTes, a TAaKXKe IEHTATHOCTh JIUTAHIOB.

Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20).]

19.3anumuTe ypaBHEHHE PEaKIUU B MOJICKYJIIpHOM U HOHHOM BHJie: Cry(SO,4)3 + BaCl,—

1.ITousTie xXuMudeckuii 3eMedT. UTo 03HaYaeT 3aluch

Pa3znen 2. tema: 2.1. Jlaboparopuas pabota Ne3
«CTpoeHue aToMa ¥ IEPUOANYECKasi CUCTeMa XUMUYecKuX 3yieMeHToB [[..MenneneeBa»

1.Monens bopa crpoenus atoma. [ToctostaHas Punbepra, ee urciieHHOE 3HaYEHUE.
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2.IlonsTue opOuTasb.

3.®Du3nYecKnuid CMBICI U 3HAYECHUS], IPUHUMAEMbIE IJIABHBIM KBAHTOBBIM YK CIIOM.

4.®u3N4YeCcKUil CMBICT M 3HAYCHHS, IPUHIMAEMble OPOUTAIBHBIM KBAHTOBBIM YHCIIOM.

5.Buja snexTpoHHBIX 00J1akoB (OpOUTaeil) U COOTBETCTBHE MEXK/Y UHCICHHBIMH U OYKBEHHBIMHU
0003HAYCHUSIMUA OPOUTAIEHOTO KBAHTOBOT'O YHCIIA.

6.Du3MYEeCKUd CMBICI U 3HAYEHHUS], IPUHUMAEMbIE MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBSA3b 3THX
3HAYCHHI ¥ YKcna S-, P-, d- u f-opOuraneii.

7.DOU3NYECKUN CMBICI U 3HAYEHUS], IPUHUMAEMbIE CIIMHOBBIM KBAHTOBBIM UHCIIOM.

8.YciioBHas 3allMCh YHEPTETUUECKOM 1arpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PUINUECKHUI CMBICI TPUHIIUIIA MUHUMYMa SHEPTHH.

10.@opmynupoBka u puznyeckuit cmpica npuHiuna [aymm.

11.®opmynupoBka u GU3HMYECKUN CMBICI TTpaBuia XyH/a.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3bIBaeTCsl ANEKTPOHHOW KoHburypauueid aroma? I[lpuBenute MONHYIO SJIEKTPOHHYIO
KOH(HUTypaImio aToMa 3JIEMEHTa ¢ 3apsiioM sapa S1.

14.Paccunrtaiite MaKCUMAaJIbHOE YHCIIO 3JCKTPOHOB, KOTOPbIE MOTYT HaXxoAuThcs Ha 3P u 5f opbu-
TasX.

15.I1IpuBenute coBpemennyto hopmynupoBky [lepuonnueckoro 3akona J[.M.Menneneena.

16.0npenenenne n pU3MUECKUI CMBICI MOHATHIA: 3()(PEKTUBHBIN 3aps] sapa, TOCTOSHHAS SKPaHH-
pOBaHUsI.

17 IlonsTus paguyca aroma u noHa. Kak nusmMeHsieTcsi paauyc 4acTUIIbI IPU TIEPEXOE: aTOM — €Tr0
MOJIOKUTEIBHO 3apsHKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apPSKEHHBIN HOH?

18.Kak 1 nmouemy U3MEHSIOTCS paJlyChl aTOMOB MpU NEPEMELIEHUH BAOJIb IIEPUO/IA CIeBa HAIIPABO
U TIpU TIEPEMEIICHUH CBEpXY BHU3 BJIOJIb TMIABHBIX U TOOOYHBIX HOArpYI?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, €IMHULBI €€ U3MEPEHUS] U XapaKTep €€ U3MEHEHUs
B [IEpUOJAX U TPYIIaxX.

20. OmnpeneneHye MOHATUS SHEPTUS CPOJICTBA K JIEKTPOHY, €AUHUIBI €€ U3MEPEHUS U XapaKTep ee
WU3MEHEHHUs B IEPHOAX U TPYIIaxX.

21.I1onsiTve n pU3HUECKUN CMBICI 3JIEKTPOOTPULIATEILHOCTH 31€MEHTOB IIo Mannukeny. Equnuis
€€ U3MEPEHUS U XapaKTep U3MEHEHMs B IEPHOJaX U TpyIIax.

22.0THOCUTEIbHBIE DIIEKTPOOTPULIATENBHOCTH 10 [loNMHTY: Kak OLlEHUBAIOTCA U 3aKOHOMEPHOCTH
WU3MEHEHHU UX 3HAUYEHUH B MIEpUOJax U rpymmax.

23. Hanumure 371eKTPOHHbIE Q)opMan)I HIZ)I/IBCI[GHHHX HUKe HOHOB. K ceMelicTBY KakUX 3JIEMEHTOB
OTHOCSITCS ATOMBI OTHX HOHOB? Sn°*

Pazpnean 3. rema: 3.1. JJaboparopHas padota Ne4
«JHepreTrKa XMMUYECKUX MPOIIECCOBY

1.0mnpenenenue NOHATHUS TEMIO0BON AP (DEKT peaKIi.

2.IlepBblil 3aK0H (Hayano0) TEPMOAMHAMHUKH, €TO MAaTEMAaTUUYECKOE BBIPAKEHHE W 3aIUCh JJIS U30-
OapHBIX MPOIIECCOB.

3.0npeneneHre M30TEPMHUUECKUX, W30XOPHBIX M M300apHBIX IMpoleccoB. Moaudukanun 3amucu
MaTEeMaTHYeCKOro BhIpaXKeHHsl 1-To Hauana TEpMOJUHAMHUKYU B 3THX TPEX CIydasx.

4.[laiiTe onpeneneHue SHTANBINHU, YHJI0- U SK30TepPMHUUECKUX MpolieccoB. OOBICHUTE B3aMMOCBS3b
o0o03HaueHni TeroBoro ¢ dexra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHHe. Kakue ycinoBHs Ha3bpIBalOTCS CTaHOapT-
HBIMH?

6.0npeneneHyre MOHATUS YHTATBIINN 00pa30BaHUs, €AMHUIIBI U3MEPEHUS. 3HAYSHUS SHTAIBIHHA 00-
pa3oBaHUs MPOCTHIX BEILECTB.

7.3axona ['ecca. MaTemaTnueckoe BbIpask€HUE CIEACTBUS U3 3aKoHa [ecca.

8.0nucanue MOHATUS SHTPOIIUU CUCTEMBI, €IUHULBI U3MEPEHUS.

9.MaremaTrueckasi popmyia s pacueTa U3MEHEHHs SHTPOIHUHU B MPOLIECCE PEAKIIHH.
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10.0Onpenenenre MOHITHS W300apHO-M30TEPMHUIECKOTO MOTEHIMana peakuuu (duepruu [ubOca).
Urto oTpaxkaer BenmuunHa 3Hepruu [ mb66ca?

11.0npenenenne NMOHATHS CTaHAAPTHOH sHepruu ['mb0Oca oOpazoBaHMs, €AMHUIBI 0Opa30BAHUS.
3HavyeHMs CTaHAAPTHBIX dHEepruil ['m60ca 0Opa3zoBaHUs MPOCTHIX BEIIECTB?

12.Maremarndeckas Gpopmyiia Juid pacueTa H3MEHEHUSI N300apHO-U30TEPMUYECKOT0 MTOTEHIHAIA B
MIPOLIECCE peaKLnu.

13.CooTHOIIEHUS! MEKAY SHTAIBIMUHBIM U SHTPOIUHHBIM (haKTOPaMU U HAIPABJICHUE MPOTEKAHHS
XUMHUYECKOHN peakinu.

14.ITonstre TepmoauHaMuueckoil ¢pynkmmu. Ilepeuncnurte uzBectHele BaM TepmoanHamuueckue
byHKIHH.

15.Berancnure TemnoBoi 3¢ dexr peakunn Bocctanoienus 80 r Fe,O3 amomuHneM.

16.Bo3MOKHO 111 ITPU CTAHAAPTHBIX YCIOBUAX HONydeHHe aHuianHa 1o peakunu NHzpy + CeHery =
C6H5NH2(>K) + Hz(r)?

KoHTposabHbie padoThl (1715 CTYIEHTOB 3204HO0ii (POPMBI 00yUeHH)
(TekyuMii KOHTPOJIb)

Bemonusitorcs mo  yue6Homy mocobuto bB.IL.Cepena, JI.C.Monounukos, JI.B.Jlemumnona,
C.B.llenmumeBa «O01mast 1 HEOpraHUYeCKash XUMHUsI: 3JIEMEHTBl TEOPUH, CIPABOYHBIC JTAaHHBIEC, 3aJaHUs
Ui caMocTosTeNnbHO paboTel» ExarepunOypr, 2012. 406 c. [4]. B Hem npuBeAeHbI 3a/1aHus, TPUMEPbI
pEIICHUS TUTIOBBIX 3a/1a4 ¥ TPEOOBAHUS JJIsI BBITIOJTHEHMS 3a/IaHUN.

OOyyaronuiics BBITIOIHSAET KOHTPOJIbHYIO paboTy mo BapuaHTty. s 3aouHoil Gpopmbl oOyueHus
HOMEp BapuaHTa KOHTPOJIBHOW pabOThI ONMPEAEISeTCS MO JBYM TOCICIHUM IUQpaM HOMEpa 3a4eTHOU
KHIDKKH.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEH C()OPMHPOBAHHBIX KOMIICTCH M

YposeHs chopmu-
POBaHHBIX KOMIIE- Ornenka Iloscuenus
TEHIUI

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IOJIHOCTBIO, BCE
NPEIyCMOTPEHHBIE IPOTPAMMO 00yUeHHs yIeOHbIe 3a/IaHMs BbI-
MIOJTHEHBI.

OOyuaromuiicss TeMOHCTPUPYET CIIOCOOHOCTH 0OOCHOBaHHO-
ro BbIOOpa peareHToOB U WX KOJUYECTBEHHBIX COOTHOLICHUH, (Hazo-
BOT'O COCTOSIHUS JUISI ONITUMAIIBHOTO TPOBECHUS XUMHUYECKUX TPO-
[IECCOB. 3HAET CBOMCTBAX pa3IMYHBIX KJIACCOB XUMMUYECKHX dJIe-
S MEHTOB, COSMHEHUH, BEIIECTB M MaTEPHAJIOB. Y CIICIITHO TPUMEHSI-
Bricokuit (oTmuHO) €T 3HaHHS OCHOBHBIX 3aKOHOB XHMHH, CTPOCHHMS U PEaKIMOHHOU

CIIOCOOHOCTH BEHIECTB, NMPU M3YUYEHUU U aHAJIN3E€ MEXaHU3MOB XH-
MHUYECKUX PEAKINHA, TPOUCXOSAIIMX B TEXHOJOTHUECKUX MpoIeccax
U okpyxatomeM mupe. CriocodeH aHaIU3UpPOBaTh U UCIOIB30BATh
MEXaHU3Mbl XUMHUYECKUX PEAKIINNA, TPOUCXOIAIINX B TEXHOJIOTHYe-
CKHX Tpolleccax U OKPYKaIIleM MHpE, MPOBOJUTH aHAIU3 MOJY-
YEHHBIX JIaHHBIX, JeJaTh MPaBUIbHBIC, HAYYHO OOOCHOBAHHBIEC BbI-
BO/bI. '0TOB mpezuiaraTh CBOM CHOCOOBI PELIEHUS! MOCTABIEHHBIX
3aja4. ['oToB paboTaTh KaK B KOMaH/e, TaK U HHAUBUAYAIBHO.

TeopeTtnueckoe cofiepaHue Kypca OCBOSHO MOJIHOCTbhIO, BCE
MPEelyCMOTPEHHBIE MPOTpaMMOii 00yueHusl yueOHbIE 3aJaHHsI BbI-
«» MOJIHEHBI C HE3HAUUTEIbHBIMU 3aMEUaHUSIMHU.
(xoporo) OOyuaromuiics crocoOeH MPOBOAMTH BHIOOP HEOOXOIMMBIX
YCJIOBUM MPOTEKAHUS pPEeaKIMil, 3HAET CBOMCTBAX Pa3MYHbIX KJlac-
COB XMMHUYCCKUX 3JICMCHTOB, COGI[PIHGHHﬁ, BCIICCTB U MATCPHUAJIOB,

Bba3oBrrit

21



Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

TlosicHenns

CIOCOOBI BIMSHUSA HA XUMUYECKUH MTPOLIECC C LIEBIO €r0 YCUIICHUS
win ocTaHoBKU. OOyyaromuiicss cnocoOeH MCI0JIb30BaTh OCHOBHBIE
3aKOHBI XMMUU JJIS1 PEUICHUs TPO(ECCHOHATBHBIX 33/1a4, HA OCHOBE
3HaHUI O CBOWCTBaX M CTPOCHUU BEILECTBA MPOBOAUT MOAOOp pea-
IEHTOB, CIIOCOOEH aHAIM3UPOBAaTh U HUCIOJIb30BaTh MEXAHWU3MBI
XUMHYECKMX DPEaKLUUi, MPOUCXOASIIMX B TEXHOJOTHMYECKUX IPO-
11eccax U OKPY»KAIOIIEM MHUPE

[ToporoBssiii

«3»
(ymoBieTBOpHU-
TEJILHO)

Teoperndeckoe coaepkaHHE Kypca OCBOCHO YacCTHUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil 00yueHHs yueOHBIX
3a1aHUH BBIITOJHEHO, B HUX UMEIOTCSI OIIHOKH.

OOyyaromuiicss MOKET MOJ| PYKOBOJCTBOM OCYIIECTBJIATH
BBIOOP ONTUMAJBHBIX YCIOBUH NMPOTEKAHUS PEaKIMi M BO3MOXKHO-
CTU BJIMAHHUA Ha CMCIICHHUC XHMMHUUYCCKOI'O PABHOBCCHUSA, C LCIIbIO
YBEJIMYCHHUS BBIXOZA MPOAYKTOB PEaKkIMH. 3HAET CBOWCTBA Hanbo-
JIEC BAXHBIX KJIACCOB XHMMMHYCCKUX JJIEMCHTOB, COG[II/IHCHI/If/'I, BEC-
mecTB 1 MarepuanoB. CrocoOeH MmoJi pyKOBOICTBOM HCIIOJIB30BaTh
OCHOBHBIC 3aKOHBI XMMUHU IJI pCHICHUA HpO(i)CCCI/IOHaJIBHI)IX 3aja4,
Ha OCHOBE 3HAHUI O CBOWCTBAaX M CTPOCHHUHU BELIECTBA MPOBOIMT
10100p PearcHTOB

Huskuii

«@»
(HEeyTOBIETBO-
PHUTEIIBHO)

Teoperudeckoe colepkaHHE Kypca HE OCBOCHO, OOJIBIIMH-
CTBO MPEAYCMOTPEHHBIX MPOTPaMMOi O0y4YeHUsI YICOHBIX 3alaHUi
n1u60 He BBIMOJHEHBI, MO0 cofepxaT rpyOble OMMOKHU; TOTOTHH-
TeTbHAsl CAaMOCTOSTENIbHAS pa0doTa HAJl MaTepPHAIOM HE MpHUBENa K
KaKOMY-ITH0O 3HAYUTEIHLHOMY TMOBBIIICHUIO KaueCTBa BBITIOTHEHUS
y4eOHBIX 3a7JaHUH.

OOyyaromuiicss He 3HAET OCHOBHBIX 3aKOHOB XMMHH, CTpPOE-
HUE BEIECTB, MPUPOY XUMHUECKON CBSI3W M CBOWCTBA PA3IMUHBIX
KIJIACCOB XMMHMYECKUX AJIIEMEHTOB, COSIMHEHH, BEIIECTB U MaTepU-
aJIOB, TUTOXO TPEJICTABISET BO3MOXKHOCTh WX WCIIOJIB30BAHUS TIPU
MPOBEJICHUH BBHIYHMCICHUH MO ypaBHEHUsM peakuuii. He umeer, nu-
00 umeeT crnabble MPeCTaBIECHUs O CTPOSHUHU BEIIECTB U UX XUMHU-
4eCcKOol aKTHBHOCTH, O CIOCO0axX MpeBpalleHHs] OJHHUX BEIIECTB B
JIpyrHe, HEe BIIAJCeT METOJaMH BbIOOpa ONTHMAJBHBIX YCIOBUN
MPOTEKAaHUs PeaKIUii U BO3MOXXHOCTHU BIIMSHUS Ha CMEIICHUE XH-
MHUYECKOTO PaBHOBECHS, C IIEIBI0 YBEIUYCHHUS BBIXOJA MPOTYKTOB
peakiuu. He cmocobeH moadupaTh peareHTh ISl PelleHus Mpo-
deccuonanbHBIX 3a7a4. He B1aneer HaBbIKaMu 0000IIEHUS U OIICH-
KU TIOJIYYEHHBIX PE3yJIbTaTOB UCCIICOBAHMUS.

8. Meroguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON PadoThI 00y4aromuxcst

CamocrodrenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB PabOThI ¢ yueOHOM 1 Hay4yHOH JH-
TepaTypol, OCMBICIIEHUIO U 3aKPEIUICHUIO TEOPETHUYECKOr0 MaTepHualia, ClIOCOOHOCTH HCIOJIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(ECCHOHATEHON AEATEIbHOCTH.

CamocrosiTenbHass paboTa BBINOIHIETCS BO BHEAYTUTOPHOE (ayTUTOPHOE) BpeMsl MO 3aJaHUI0 U
IIPU METOJMUYECKOM PYKOBOJICTBE MPENoaBarTesi, HoO 6€3 ero HemoCPEeACTBEHHOTO Y4acTHs (IpH YacTH4-
HOM HENOCPEJCTBEHHOM Y4acCTHHM IIPETNOoAaBaTellsl, OCTaBIIAIOLIEM BEIYLIYIO POJb B KOHTPOJIE 3a paboToM

CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpoOB pa3HO0Opa3Hbl. OHHM BKIIIOUYAIOT B CeOsl M3yde-
HUE Yy4eOHOH, HayYHOUW M METOAMYECKOHN JINTEpaTyphbl, MaTEPUAIOB MEPUOJUUECKUX U3TaHUN C TIPUBJIE-
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YEHUEM 3JICKTPOHHBIX CPEACTB O(PULIMANBHOM, CTaTUCTUYECKOH, MEPUOIUIECKON W HaydyHOUH MH(OpMa-
1.

B mpornecce nzyueHus: IUCHUILINHBL «XUMEs» OakanaBpamu HampasieHus 18.03.02 «Duepro- u
pecypcocOeperarponme nporecchl B XUMUYECKOM TEXHOJIOIMH, He(PTEXUMUH U OMOTEXHOJOTHH» OCHOG-
HbIMU UOAMU CAMOCMOAMENbHOU padomyl ABISIFOTCS:

- IOATOTOBKA K ayAUTOPHBIM 3aHATHAM (JIEKLMSIM U J1aOOPaTOPHBIM 3aHATHSM) U BBIIIOJIHEHHUE CO-
OTBETCTBYIOILLUX 3aJlaHUK;

- caMOCTOATeNbHAs paboTa Hajl OTAENbHBIMU TeMaMM Y4eOHON JUCLUIUIMHBI B COOTBETCTBUM C
y4e0HO-TeMaTHIEeCKUM IJIAaHOM;

- BBIITOJIHEHUE KOHTPOJIBHBIX padoT, A 3a04HOI (popMbI 00yueHus;

- [IOATOTOBKA K 3K3aMEHY.

Ha 3aHATHAX JEKIUMOHHOIO THIA IpenojaBaTeib M3JIaraeT M pa3bsCHAET OCHOBHbIC, Hanboiee
CJIO’KHBIC TIOHSITHS TEMBI, & TAK)KE CBSI3aHHbBIC C HUMHU TEOPETHUYECKUE U MPAKTHUECKUE MPOOJIEMBI, 1aeT
PEKOMEHIalluHU Ha BBIOJIHEHHE CAMOCTOSATENIbHOM pabOTHI.

B xone nekmuii 00yJarommmMces peKOMEH TYEeTCS:

- BECTH KOHCIIEKTHUPOBaHUE yUeOHOI0 MaTepuana;

- oOpaiaTh BHUIMaHHE Ha ONpeeSICHHs TOHATHIA, (POPMYIHMPOBKH 3aKOHOB U X MAaTEMaTHIECKOe
BBIPQ)XEHUE, OJIOKEHHSI, PACKPBIBAIOIIUE COAEPIKaHUE TE€X WM MHBIX SBJICHUN U NMPOLIECCOB, HAYYHbIE
BBIBOJIbI U [IPAKTUYECKUE PEKOMEHAALINH 10 UX PUMEHEHUIO;

- 3a/1aBaTh MPENOJaBaTeI0 YTOYHSIIOIINE BONPOCHI C LIEIbI0 YACHEHUS TEOPETHUYECKUX IMOJIOKe-
HUM, pa3pelIeHNs CIIOPHBIX CUTYaluH.

B pabGounx KOHCIEKTaX >KeJNaTeIbHO OCTAaBJIATH I0JI, HA KOTOPHIX BO BHEAYJUTOPHOE BpEeMs
MOJKHO CHEJIaTh IMOMETKH U3 Y4eOHO-METOANYECKOrO OOECIICYeHHUs Il CAaMOCTOSATENbHOW paboThl 00y-
YAOLUXCs, JAONOJHSIIOIIEr0 MaTepuaia IpOCHyLIaHHON JIEKLHH, a TAaKKe MOMETKH, HOJYepKUBAroIIue
0c00y0 BaKHOCTh T€X MJIM WHBIX TEOPETHUECKUX TTOJIOKECHHH.

Jlsis ycnemHoro oBiajieHusi KypcoM He0OXOJMMO IMOcelaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUi
MaTepuaj B3auMOCBsA3aH MexXy co0oil. B cioyuasx mporycka 3aHATHS CTYAEHTY HE0OXOUMO CaMOCTOS-
TEJIbHO U3YYNUTh MAaT€pHall U OTBETUTh HA KOHTPOJIBbHBIE BOIPOCH! M0 IPOMYLIEHHONW TEME BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUH.

BaxHOll yacTbi0 CaMOCTOSITENBHON PabOTHI SABIAETCS UYTEHHE Y4eOHOW M HaydyHOH JMTeparypsbl.
OcHoBHast QYHKIMS yU€OHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HaHUM, YMEHUH U HaBBIKOB, KOTOPbIE
JIOJDKHBI OBITh YCBOEHBI OYAYIIMMU CHELUATMCTAMU 0 TAHHOW TUCIUILINHE.

Ormpoc 1o TeMe J1abopaTopHO pabOThl TPEACTABISIET COOON OTBETHI HA TTOCTABICHHBIE BOTIPOCHI
nepez 1abopaTopHOi paboToi M mocie e€ BhIMoJHEHHs. V310kKeHne B MUCbMEHHOM BHJIE Pe3yJbTaToOB
AKCIIEPUMEHTA U TEOPETUYECKOr0 aHajdn3a WM pelleHHe 3aJayu Mo omnpeneneHHod Teme. CoaepxaHue
MH/IMBUYaJIbHBIX BOIIPOCOB IO T€MaM JIaOOpaTOPHBIX pabOT OPUEHTUPOBAHO Ha MOJATOTOBKY OakajaB-
POB 110 OCHOBHBIM BOIIpOCaM Kypca. YpOBEHb BBINIOJHEHHS MMO3BOJISET MPENOoJaBaTeNIsIM CYAUTh O XOJe
CaMOCTOSITENTbHON pabOThl OaKaIaBpOB B MEKCECCHOHHBIN MEPHO U O CTETIEHH MX MOATOTOBKHU K dK3aMe-
HY.

BrinonHeHne KOHTPOJIBHBIX PaboT 00y4yaromUMUCs 3a0YHOM (POPMBI SBISIETCS YAaCThIO CaMOCTOSI-
TEIbHOU paboThl U MpeaycMaTpuBaeT MHIAUBUAYAIbHYIO padOTy CTYJIEHTOB C y4eOHOH JIUTepaTypoil u
IIEPBOUCTOYHUKAMH 110 COOTBETCTBYIOIIMM T€MaM Kypca. 3aJaHusl, IPUMEpPBI PEIICHUS TUIIOBBIX 33Ja4 U
TpeOoBaHUs JJIs BBHITIOJIHEHUSI 3a/laHni npuBeieHbl B yaeOHoM mocobuu: b.I1.Cepena, JI.C.Mono4HHKOB,
JI.B.JlemunoBa, C.B.IlenumeBa «OOmas 1 HeopraHU4Yeckass XUMHs: SJIEMEHTbl TEOPHH, CIPAaBOYHBIC
JaHHbIE, 3aJaHUs I CaMOCTOATENbHOM paboTey ExatepunoOypr, 2012. 406 c. [4].

OOyuaronuiicss BBIIOJIHIET KOHTPOJIbHYIO paboTy mo BapuaHTy. [lig 3aouHOi Gopmbl 00yueHuUs
HOMEp BapuaHTa KOHTPOJIbHOU pabOThI ONpeAenseTcs Mo AByM MOCIeAHUM IudpaM HOMepa 3aueTHOU
KHMKKH.

PykoBoautens n3 uncna npenojasarenei kadeapbl OCyIIECTBISIET TEKYIEE pyKOBOACTBO, KOTOPOE
BKJIIOYAET: KOHCYJIBTALUU C LENbI0 OKAa3aHUs OpPraHU3allMOHHON M HayYHO-METOANYECKON IMOMOIIH CTY-
JEHTY; KOHTPOJIb HaJl BBIIIOJIHEHHEM paOOThl B YCTAaHOBIICHHBIE CPOKH; IPOBEPKY COAEpkKAHUA U 0POpM-
JICHUS 3aBEPILIECHHON pabOTHI.
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KonTtponbHast paboTa BIIOJIHACTCS 00YyJaIOIIMMCS CAMOCTOSITENIFHO U JI0JDKHA OBITh MPEeACTaBICHA

K IIPOBEpPKE IpenojaBaTeiio 10 Hayaua 3K3aMeHallMOHHOH ceccuu. BrinonHeHHas paboTta NOKHA OBbITh
3anuieHa oOyyaromuMmcs. BeinmonHenne u 3ammra KOHTPOJIBHBIX paboT sBIsieTCs 00sS3aTebHBIM YCIIO-
BHEM JUIs JIOIyCKA CTYAEHTAa K 3K3aMeHy 0 AucuuILIMHE. CTyIEHThl, HE BBIIIOJHUBUINE KOHTPOJIbHYIO
paboty, K cade ’K3aMeHa He JomyckaroTcsa. PaboTa nomkHa OBITH aKKypaTHO Oo(opMIiIeHA B IIEYaTHOM
WA NMCbMEHHOM BUJIE, YA00HA I IPOBEPKU U XpaHEHUs. 3alluTa KOHTPOJIbHONU PabOThl MOKET HOCUTh
KaK WHJIMBHUIyaJTbHBINA, TAK ¥ ITyOJUYHBIN XapaKTep.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YECHHUE OCHOBHOM U JIOIIOJIHUTEIBHOM JIMTEPATYPBHI;

- N3y4YCHHE KOHCIIEKTOB JICKIIW;

- y4acTue B IPOBOJUMBIX KOHTPOJIbHBIX OIPOCaXx;

- BBIIIOJIHEHUE KOHTPOJIBbHBIX padoT 11 3204HON (OpMbI 00y4EHUS.

9. [lepeuenb HHPOPMAIMOHHBIX TEXHOJIOTHii, HCIIOJIb3YeMbIX
NPH OCYLECTBJIEHUH 00Pa30BaTeJILHOI0 NpoLecca Mo JUCHHUILINHE

Jl1s ycnenHoro oBjiaieHus IUCUUIUIMHON UCIIOIB3YIOTCS CIeYIoIIe HHPOPMAIMOHHbIE TEXHO-
JIOTUU O0y4YEHHUS:

e [lpu mpoBeneHMH JCKIMH HCIIOJIB3YIOTCS IPE3CHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixog Ha mpodecCHOHANBHBIE CaAMTHI, HCIONIB30BAHWE BHICOMATEPUAIIOB
Pa3IMYHbIX HHTEPHET-PECYPCOB.

* JlabGoparopHble 3aHATHS 10 JIUCLMILIMHE MPOBOJATCS B CIELUAIN3UPOBAHHON y4deOHOU
ayJIUTOPHH.

* B Cllydae JUCTAHI[MOHHOTO M3YYEHUS JUCLUIUIMHBI U CAMOCTOSTEIbHOM PabOThl UCIIOIB3YETCS
SUOC (MOODLE).

JlaGopaTopHble 3aHATHS MO JUCLMIIIIMHE MIPOBOJIATCS C MCIIOJIB30BaHUE PA3IMYHOIO J1abopaTop-
HOro obopyznosanus. Ha 3anstuu B XxuMuyeckoil 1abopaTopun 00ydaromuiicss 3HAKOMUTCSL C pa3INyHbl-
MU BEIECTBAMM U MpHEMaMHU pabOThl ¢ HUMM B 3aBUCHMOCTH OT MX arperaTHOrO COCTOSIHUS, XUMHUe-
CKOM aKTMBHOCTU M CTEIIEHW TOKCUYHOCTH. YUHUTCS MPABHIBHO IOJIB30BATHCSA PA3IMYHON XUMHUUYECKON
nocyz10i, obopynoBaHueM U MpubopamMu. 3HAKOMHUTCA ¢ XUMHUYECKUMH U (PU3UKO-XMMHYECKUMH METO-
JlaMH aHaJI13a BEIIECTB.

B mporecce u3yueHHs IUCHMIUIMHBI y4eOHBIMU IIENISAIMHU SIBISIOTCS HEPBUYHOE BOCHPUATHE
yueOHOM MH(pOpPMAIMU O TEOPETUYECKUX OCHOBAX CTPOCHMS, XMMHUYECKOM aKTUBHOCTH WM INPUHIMIAX
B3aMMOJCICTBUS PA3JIMYHBIX XHMHUYECKMX DJIEMEHTOB, COCIUHEHUH, BEIIECTB W MAaTepUasos,
0a3upyIOIIMXCS HA OCHOBHBIX 3aKOHaX XUMUU. JlanmpHel1Ias BO3MOKHOCTbh UCIIOJIb30BaHUS 3TUX 3HAHUI
B NpOQEeCcCCHOHATbHONW JEATENbHOCTH C TPUMEHEHHEM METOJOB MaTEeMaTHMYeCKOro aHaiu3a u
MOJIETUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO HCCIIE0BAHUS.

Jns nocTwKeHusi STUX LeJeil MCHOJb3YIOTCS B OCHOBHOM TpaJWLMOHHBIE WH(OPMATHBHO-
pa3BUBAIOIME TEXHOJIOTMU OOYUEHHs C YYETOM Pa3IMYHOIO COUYETaHHs MAaCCHUBHBIX (GopM (JIeKums, jia-
OopaTopHOe 3aHATHE, KOHCYJIbTAIMs, CAMOCTOSTENbHAs paboTa) U PEeNPOIyKTUBHBIX METOA0B 00y4eHUs
(moBecTBOBaTENbHOE U3JI0KEHUE YUeOHONH MH(POPMALIMHU, 00BICHUTEIbHO-MIUTIOCTPATUBHOE U3JIOKEHUE)
1 71a00paTOPHO-NPAKTUYECKUX METOJO0B 00yUYeHHs (BBIITOJIHEHNE HHANBUAYAIbHBIX 33JaHUM, 10100p pe-
areHTOB M pacyeT ONTUMAJIbHBIX YCIOBUN TPOTEKAHUS IIPOLIECCOB).

YHuBepcurer odecrieueH He0OX0AUMbIM KOMITJIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOT0 obecreye-
HUS:

® CEeMEWCTBO KOMMEPUYECKHX OMEPAIMOHHBIX CUCTeM cemelicTBa Microsoft Windows;

e oducHbIi maket npunoxenuid Microsoft Office;

e TporpaMMHas cucTema i oOHapy>KEHHsI TEKCTOBBIX 3aMMCTBOBAHUHN B YU€OHBIX W HAYUHBIX
pabortax «AHTuruiaruat.BY3»y.

24



10. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI 1JIs1 OCYLIeCTBJICHHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIIMHE

Peanu3zanus yaeOHOTO mporiecca OCyIIeCTBISIETCS B CIICIUATBHBIX YYEOHBIX ayJAUTOPHUIX YHHBEP-
CUTETa JIJIsl IPOBEICHUS 3aHATUI JIEKIIMOHHOTO THIIA, TAOOPATOPHBIX 3aHATUMN, TPYIIIOBBIX U UHIUBUIY-
AJIbHBIX KOHCYJIbTAIIMA, TEKYIIET0 KOHTPOJISI ¥ IIPOMEXYTOYHOU aTTecTaliu. Bee aymuTopun yKOMILICK-
TOBaHBI CICIHATU3UPOBAHHON MEOENbI0 W TEXHUYECKHMMH CPEICTBAMHU OOYYCHHUS, CIYKAIIUMH IS
npeAcTaBieHUs ydeOHoN uH(opManuu Oonbinod ayautopuu. IIpm HE0OXOIUMOCTH O0O0yJaroITUMCS
npeJyIaraloTcss Habopsl IEMOHCTPAILIHIOHHOTO 000pyI0BaHUs U y4yeOHO-HATTISAHBIX MocoOui, obecnedn-
BaIOIIME TEMAaTUYCCKUE HWIUTFOCTPALINH.

CamocrosiTenpHast paboTa 00y4YaroNIMXCcsl BRIOTHSAETCS B CIICIIMATN3NPOBAHHON ayJUTOPHUH, KO-
Topasi 00OpyZoBaHa y4eOHOW MeOeNblo, KOMIBIOTEPHONH TEXHHKOH C BO3MOXKHOCTBIO IOJKIIOYCHUS K
cetu «MHTEpHET» U 0OECIIeYeHnEM JOCTYIa B ANEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEely
YIIITY.

Ecth momenienue A1 XpaHeHus ¥ MPOQPIIAKTHYECKOTO 00CITYy>)KUBaHUS y4eOHOT0 000pyTOBaHHUS.

TpebGoBanus Kk ay1MTOPUSIM

OCHaIIEHHOCTh CIICIMUAIBHBIX IIOMECIICHUI
n HOMGH.[GHI/Iﬁ JUIA CaMOCTOSTEIIbHOM pa6OTBI

HanmenoBanme CIICIINAJIBHBIX HOMeH.[eHPIfI
n HOMGH.[@HI/Iﬁ JIIS CaMOCTOSTCIIEHOM pa6OTBI

Ilomemenue Ui JIGKUUMOHHBIX  3aHATHUH,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIbTa-
LIU{A, TEKyIleW W NPOMEXYTOYHOW arTecTa-
07078

[Tomemienue it 1a00pATOPHBIX 3aHATHIHA

CToOJIBI U AYJAUTOPHBIC CKaMbH, KOMIUICKT HArJIAa-
HBIX [OCOOMIi; TEPEeHOCHOE MYJIbTUMEIUIHOE
o0opynoBanue (HOyTOYK, 9KpaH, IPOEKTOP)

VYueOnast mabopaTopust UIs MPOBEACHUs J1abopa-
TOPHBIX 3aHATHH, OCHAIlleHHas J1a0opaTOPHBIMU
CTOJAMU W CTYNbAMH, IIKadaMu Il XpaHEHUS
PEaKTHUBOB, J1a0OPaTOPHBIMU YCTAaHOBKAMH, KOM-
TUIEKT Y4eOHO-HATIISATHBIX MaTepHUaoB XHUMHYE-
CKOM MOCyJJOi U peakTUBaMH, HOHOMEPBHI, BBITSXK-
HOM mkad — 2 mr.

Ctombl, CTyNbs, SKpaH, npoektop. Paboune mecra
CTYACHTOB, OCHAIIEHbl KOMIIBIOTEPAMU C BBIXO-
JIOM B ceTh VIHTEpHET M AJIEeKTPOHHYIO WH(pOpMa-
IIMOHHYIO 00pa30BaTeNIbHYIO CPELy.

[Tomernienust y1st CaMOCTOSATETHLHOM paOOTHI

[Tomenienune it XpaHeHUs] U TPOPUIIAKTHIEC-
CKOro OOCIIy)XHBaHUS y4eOHOro oOopyaoBa-
HUSI

PacxogHble MaTepuanbl s pEMOHTA U OOCIIYKH-
BaHUS TEXHMKH. MecTa 1 XpaHeHus o0opy/o-
BaHUS
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®I'BOY BO Ypaiscknii rocy1apeTBeHHbIH TECOTEXHHUCCKHH YHHBEPCHTET

XHMHKO-TEXHOJIOIHYECKHI HHCTHTYT

Kadenpa pu3HKO-XHMHYECKOH TEXHOMOIHM 3auiuThl OHochepb

Pabouas nporpamma JHCLHIINHBL «XHMHS»

JIMCT JONOJIHEHUU U U3BMEHEHUM PABOYEN ITPOI'PAMMBI
ua 2022 - 2023 yuedusiii rojx

Buectn B pabouyio nporpaMmy JAHCIMILIHHBL «XUMHUA»
(HAUMENOBANNE ONCYUILILNBL)
JUISL HANpaBaeHHA (CNeUHAIBHOCTH) 18.03.02 «3DHepro- u_pecypcocOeperaloiie rnpoieccsl B

XUMHYECKON TEXHONOIHH, HehTEXUMHH H OHOTEXHOIOI I
(KOO KANPABTENUR U HAUMENOBANIE)

HAIPaBACHHOCTE (Mpoduib) nporpammsl _«OXpaHa OKPYKAIOLIEH Cpe/ibl U PALMOHANLHOE NCHOJIb-
30BaHHE NIPHPOJIHBIX PECYPCOBY
CJICLYIONINE JOTONHEHHS H H3MECHEHHS:

Ne nipoto- Paspen PI1JL, Toanucs
aTa 3ace aHmn B KOTOPbIH
st 5 o P BHocHMBIe maMenenns pa3spa-
saceanus Kadeapsl BHOCHTCH GoTanks
Kageapst H3MCHEHHS

soBarenbhas niargopma IOPANTy

JloGaBuTh:
10 04.02.2022 6 - 2IeKTpOHHas oOpazoBaTelbHas cucrema «OOpa- W—;

3aMEHHTB NepedeHs NPOrpaMMHOro odecreyeHns:
— onepaunonHas cucrema Windows 7, License
49013351 VYIJITY Russia 2011-09-06, OPEN
68975925ZZE1309. Cpok: beccpouno;

~ nakeT npukaaausix nporpamm Office Professional
Plus 2010, License 49013351 YTJITY Russia 2011-
09-06, OPEN 68975925ZZE1309. Cpok: 6eccpou-
HO;

— anTuupycHas nporpamma Kaspersky Endpoint
Security juis Ou3neca- Crangaprasiii Russian Edi-
tion. 250-499 Node 2 year Educational Renewal Li-
cense. Jluuensuonnsiii ceprudukar: No JMueHsuu

— onepaunonnas cicrema Windows Server. Kon-
10 04.02.2022 9 TPAKT HA YCIYTH M0 MPEAOCTaBICHNIO JTHUCH3HH HA
[PaBo MCHOb30BaTh KOMIBIOTEPHOE ObecnedeHne
Ne 067/9A o1 07.12.2020 roaa. Cpok 6eccpouHo;

~ crpaBounas npasopasi cucrema «Koncyasrant-
[Lmoc»  (http://www.consultant.ru/). [lorosop co-
MPOBOKACHHA JK3EMIUIAPOB CHCTeMbl  KOHCYJIb-
tautllntoc;

~ MpOrpaMMHasi cHCTeMa A8 OOHApYKECHHS TeK-
CTOBBIX 3aHMCTBOBaHMI B y4eOHBIX M HAYYHBIX pa-
Oorax CAHTHIIIArHAT. BY3» (URL:
https://www .antiplagiat.ru/).;

~ cucTema ynpasiaenus obyuennem LMS Moodle —
[pOrpaMMHOE ODECreYeHHe ¢ OTKPBITBIM KOAOM,
paciipoctpansercs no auuensnt GNU  Public
License (rus);

- i Opaysep Yandex

1B08-201001-083025-257-1457. PN:
KL4863RATFQ. < o

A

Bepcun: 1.0 B . - S T

26



®I'BOY BO Ypanscknit rocy1apcTBEHHBIH JIECOTEXHHYECKUI YHUBEPCHTET

XHMHKO-TEXHOJOIHYCCKHI HHCTHTYT

Kadenpa ¢pu3nKko-XHMHYECKOH TEXHONOT MK 3alnTsl GHOChEpbI
PaGouas nporpamMma AMCLMILTHHBL «XHMHS»

R R R R e e R R R I R R R R R R R R
(https://yandex.ru/promo/browser/) — nporpammHoe

obecrieyeHe pacrpocTpaHsercs o IpocToif (He-

MCKJTHOYHTEIBHOM ) JINLCH3UH;

— cnpaBoyHo-npaBoBas cucrtema «Cucrema [MA- =

PAHT». CBoGoansiii aoctyn (pexuM aocTyna: 'f’

http:/www.garant.ru/company/about/press/news/13

32787/

— LIOIT "Xumus. Bupryanbnas nadoparopus. 3ana-

un. Tpenaxkepsl. Tectnl" (BY3u1).

JlonoJiHeHHst H H3MEHEHHSI COIVIACOBAHBI:

3as. kadeapoi PHINKO-XHMHYCCKOH TeXHOJIOIHH
3aUHTEL OHoChepsl, JOUEHT, KaHA. XUM. HayK #Zee=7 ___ 10.A. lopbarenko

[Ipencenaresnb METOAHYECKON KOMHCCHI
XHMHKO-TEXHOJIOIHUECKOTO HHCTHTYTA, e,
NOLEHT, J-P. XHM. HayK "] I.I'", IlepsoBa

"
[TpoTokos 3acenanis METOANYECKOH KOMHCCHI %/

XHMHKO-TEXHOJOIHYECKOro HHCTHTYTAa No & 0T « 24 » peaddeord 2022.
s 1. ! L 39 NG
Bepcun: 1.0 2 g A B[ )




