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1. O01mme moJ10KeHUs

Huctunmna «XuMus» OTHOCUTCS K 070Ky 100s13aTesIbHON YacTy y4eOHOTO TUIaHa, BXOJISIIETo B CO-
cTaB o0pa3oBaTeNbHON MporpamMmbl Beiciero oopasoanus 35.03.02 — TexHOIOTHS J€CO3arOTOBUTEb-
HBIX U JiepeBonepepadaThIBaONINX MPOU3BOICTB (PO uiIb — MPOMBIIUIEHHBIH TPAHCIOPT B JIECHOM Ou3-
Hece).

HopmaTtuBHO-MeTOmMueckor 0a30it i pa3paboTku pabodeil mporpaMMbl YYeOHOW AMCITUTUTHMHBI
«XUMHS» SIBISFOTCSA:

- Denepanbbiii 3ak0H "OO0 o0pazoBanuu B Poccuiickoit denepanuu”, yTBEpKACHHBIM MPUKA30M
Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

- IIpuka3z Muno6puaayku Poccun Ne 301 ot 05.04.2017 r. O0 yTBEepKACHUU MOPSIAKA OpraHU3AINH |
OCYILIECTBIECHUSI 00pa30BaTENbHOMN AEATEILHOCTU 110 00pa30BaTeIbHBIM NIPOrPaMMaM BBICIIETO 00pa3o-
BaHUs - MporpaMmam OakajaaBpHara, IporpaMmam ClelHaIuTeTa, IporpaMMaM MarucTparypsl.

— @enepanbHbBII TOCYAapCTBEHHBI 00pa3oBaTeNbHbIN cTaHAapT Beiciiero obOpaszoBanus (PIOC
BO) no nanpasienuto noarotoBku 35.03.02 — TexHomorus jgeco3aroTOBUTENBHBIX U JiepeBorepepadaTol-
BAaIOIIMX MIPOU3BOJCTB (YpOBEHb OakanaBpuarT), yTBEpPKIECHHBIN MprKa3oM MuHuCTEpCcTBa 00pa30BaHUs
n Hayku P® Ne 698 ot 26.07.2017;

— YuebHble TUIaHbl 00pa30BaTENFHON MPOTrPaMMBI BeICIIETO 00pa3oBaHus HampasieHus 35.03.02 —
TexHosorHs 1€C03aroTOBUTENBHBIX U JIEPEBOIEPepadaTHIBAIOLINX MTPOU3BOJACTB (MPO(UIb — MPOMBIIII-
JICHHBIA TPAHCIIOPT B JICCHOM OWM3HECE), MOATOTOBKH OaKajJaBpOB MO OYHOW W 3a04HOU (opmam oOyue-
HUst, 07j00peHHbIe YdueHnsiM coBeToM YIJITY (mpotokos Ne2 ot 25.02.2020).

Oobyuenue no obpaszoBarenbHoi mporpamme 35.03.02 — TexHOIOTHS J1€CO3arOTOBUTEIBHBIX H JIEpe-
BoOIlepepadaThIBAIONIMX MPOU3BOACTB (MPOQHIb — MPOMBIIIICHHBIH TPAHCIIOPT B JIGCHOM OM3HECe) OCy-
LIECTBJISIETCS HA PYCCKOM SI3BIKE.

2. Hepeqeﬂb IJIAHUPYEMBIX PE3yJbTAaTOB oﬁyqe}ma mo JMCUMIIJINHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA 06pa30BaTeJIbH0]7] IporpaMmmal

[TnanupyembIMH pe3yibTaTaMu O0y4YeHHs MO JUCLMIUIMHE SBISIOTCSA 3HAHUS, YMEHUs, BIIaJICHUS
W/WIN ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (GOPMUPOBAHUS KOMIIETEHIIMN U obecre-
YHMBAOLIUE JOCTH)KEHUE IIJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMBbI B LIEJIOM.

Lenab ocBoOeHUS] TMCHUILIMHBI - [TOJIydeHUE 0A30BBIX 3HAHUM MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XUMUYECKUX MPOIIECCOB, CTPOCHUIO, PEAKIIMOHHON CIOCOOHOCTH HEopraHuye-
CKHX BEILECTB ¥ UX BO3MOKHOI'O aHaJIM3a U UCTIOJIb30BaHUS.

3agauyu AMCHMILINHBI:

— JIaTh MPEJCTAaBIEHNE O CTPOCHUH BEIIECTB, UX CBOMCTBAX W BO3MOXHBIX B3aUMOJAEHCTBUAX, KaK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJI0KUTh OCHOBBI [IOHUMAaHUSI OCHOBHBIX 3aKOHOB XMMMHHU, X MPOSBICHUS B MPUPOJE C TOUKH
3pEHMSI BAKHOCTH OLIEHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTepsi OMOMAcChl, COMYTCTBYIOIUX KOMITOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTbH ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIIUI;

— YAE€TUTh BHUMaHUE PEIICHUIO THUIOBBIX 3aj[a4, IPUMEHUMBIX K MpOodeCCHOHATbHON JIeATeNbHO-

CTH;
— pa3BUTH HaBBIKM PaOOTHl ¢ XUMUYECKUMHU BEILECTBAMH, XMMHUYECKOI MOCYyAOoH, MpudopamMu 1
o0opynoBaHUEM;
— COo31aTh HAyYHO-NMPAKTUYECKYI0 OCHOBY [UIS HM3YYCHHs JUCIMIUIMH [podecCHOHATbHOM
HaITpaBJICHHOCTHU

IIpouecc u3yyeHusi JUCUMILIMHBI HANPaBjJeH HA (opMuUpoBaHMe cjaeayrOmmX odmenpodec-
CHOHAJIbHBIX KOMIIETEeHMA:
OIIK-1 crocoben pemaTh THIMOBBIC 3a4a9u MPOGHECCHOHATHHON JACSITEIIBHOCTA Ha OCHOBE 3HAHWW OCHOB-
HBIX 3aKOHOB MaTeMaTH4YCCKUX U CCTCCTBCHHLIX HAyK C MNPUMCHCHUCM I/IH(I)OpMaI_[I/IOHHO-



KOMMYHUKAIITUOHHBIX TEXHOJIOTHIA.

B pesyabTare n3yueHus JMCHMIIJIMHBI 00yYAIOMINIACS JOJIKEeH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BHIOOD YCIIOBHI M BO3MOXXHOCTh YIIPABICHHs HAIPaBJICHUEM IPOTe-
KAaHMs XUMHYECKUX PEAKINI, XUMUIO OCHOBHBIX JIEMEHTOB U KJIACCOB HEOPraHMYECKHUX BEILECTB, METO-
OBl UX TIONy4YeHHs], (PU3MUECKHe M XMMHUYECKHE CBOWMCTBA MPOCTHIX U CIOXHBIX HEOPraHUYECKHUX Be-
LIECTB, @ TAK)KE METOJbI aHAIN3a U KOHTPOJIA.

yMeThb:

— IIPUMEHATb OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH NPOTEKAHHMS XMMHUYECKUX IIPOLIECCOB A
TUTAHUPOBAHMS U MTPOBEACHUS TEOPETHUECKOTO M MPAKTUYECKOTO MCCIIEIOBAHMUSA, a TaKKe 00pabaThiBaTh
[IOJIyYCHHBIE PE3YIIbTaThI.

BJIaJIeTh:

— HaBBIKaMU IIPOBEICHUS XMMUYECKOT0 DKCIIEPUMEHTA, B3BECIIUBAHNS, IIPUTOTOBJICHHUS PACTBOPOB
U3 BEIIECTB PA3JIMYHOIO arperaTHOro0 COCTOSHHMSA, aHAJIN3a MOJIyYEHHBIX BELIECTB U PACTBOPOB, OINpeEze-
JICHUS U U3MEPEHUsI Pa3InYHbIX (PU3UKO-XUMHUECKUX CBOWCTB BEILECTB.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl
Jannast yyeOHasi JUCIHMILUIMHA OTHOCUTCS K 0Os3aTe€IbHBIM TUCIUIUIMHAM 0a30BOM YacTH, YTO
o3HayaeT (hOpMUpPOBAHHE B Iporecce oOyueHus y OakagaBpa OCHOBHBIX 00mIenpodeccCHnoHaIbHBIX 3HA-

HUN ¥ KOMIIETEHIIUI B paMKax BbIOpaHHOTO MPOoduIIs.

OcBoeHMe TaHHOW JUCHUIUIMHBI ABISETCA HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLIEr0 N3yUeHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaNM(PHUKAIIMOHHON paObOTHI.

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

Ob6ecneunBaronme ConyTcTByIoIIHNe ObecnieunBaeMbIe
VYuebHas npakTUKa
1. Maremaruka HNudopmaruka P
(03HaKOMHUTEIIbHAS)
WHpopMannoHHbIE TEXHOIOTHH
2. dusuka Teopernyeckas MeEXaHHUKa popman .
B TPAHCIIOPTHOW OTpaciu
DkoJorus ConpoTuBJI€HHE MaTEPHUAJIOB MexaHuKa rpyHTOB
JlpeBeCMHOBEIEHUE U JIECHOE TOBAPO-
CrpouTtenbpHas MEXaHUKA
BEJICHUE
MareMaTHueCKue METO IbI
S. HauepratenbHas reomeTpust
B MH)KEHEPUU
6. JlonoHUTEbHBIE IT1aBbl MATEMATUKU WnxenepHas rpaduxa
TexHOMOTHS J€C03arOTOBUTEIb-
7. JlomomHUTEIbHBIC TaBbI (PU3UKH
HBIX NTPOU3BOJICTB
8. ["ocynapcTBeHHBIN SK3aMeH

VYKkazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOYYalOLIEeMyCsl CUCTEMHOE INPEACTaBICHUE O KOMILIEKCE
n3ydaeMbIx JuctumuimH B coorBercTBUU ¢ GI'OC BO, uro obecnieunBaer TpedyeMblil TEOPETHUECKUMA
YPOBEHb U NMPAKTHUUECKYIO HAIIPABJICHHOCTh B CUCTEME 00y4eHUs U Oyayliel AesaTeIbHOCTH BhIITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa6oTy 00y4aloluxcs ¢ npenojaaBareJsieM
(mo BuAaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOAITE/ILHYIO Pa00Ty 00y4arommXxcs

O06111as1 TPYTOEMKOCTb JTUCHUATIIMHBI

. Bcero akageMnyeckux 4acoB
Bun yaeOHOM paboThI
ouHas Gopma
KonTakTHas padora ¢ npenogaBareneM™: 52,35
nexruu (J1) 18
npaktuueckue 3ansatus (113) -
nabopartopubie paboTsl (JIP) 34
WHBIE BUIbI KOHTAKTHOUW pabOThHI 0,35
CamocrosiTesibHas padoTa 00yyalouuxcs: 91,65
M3Y4YE€HHE TEOPETHUECKOro Kypca 22
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 34
KypcoBas paboTa (KypcoBO#l POEKT) -
MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIIH 35,65
Bua npoMeKyTo4HO#M aTTecTaliu: JK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHast paboTa 0Oydaromuxcs C MperojaBaTesieM, B TOM YHCJIE ¢ MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIIMOHHOTO THIA, U (MIIHM) 3aHATHS CEMHUHAPCKOTO THIIA, Ja0OPaTOPHBIC 3aHATHA, U (WMIIN)
IPYINIOBbIE KOHCYJIbTAIMH, U (WIN) HHIUBHIYAIbHYIO paboTy 00ydalolerocs ¢ npernojaBaTeieM, a TaK)Ke aTTeCTalluOHHbIE
UCTIBITAHUS NMPOMEXYTOUHOM aTTecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh MHbIE BUIBI Y4€OHOH NEesTeIbHOCTH, Mpery-
CMaTpHBAaIOL¥e IPYNIOBYI0 U HHIMBHIYAIbHYIO pPaboTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOW paboTHI ompe-
nenstorcs [lonoskenueMm 00 opraHu3anyy M MPOBEACHUH KOHTAaKTHOH paboThI MpH peaan3anuy 00pa3oBaTeIbHBIX IPOTrPaMM
BBICIIEr0 00pa3oBaHusl, yTBepKICHHBIM YueHbiM coBeToM YIJITY ot 25 despanst 2020 roaa.

5. Coneprkanue TMCUUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBeIEeHHOI0 HA HUX KOJIHYeCTBAa aKaJIeMUYEeCKUX YaCOB

5.1. TpynoemMkocTh pa3aesioB IHCHUNIHHbI

o4Has opMa 00y4yeHHs

Ne | HammeHnoBaHwue pazaena JUCHUILIH- EIEETY . | CamocTosTEeIbHAS
JI 113 JIP | KkoHTaKTHOM
n/n HBI pabota
paloThI
1 | BBeneHue B Kypc

11 BBeneHnne u OCHOBHBIC ITOHITHS U 1 i i 1
OTIpeIeTICHUS

1.2 | dynnameHTaNbHbBIC 3aKOHBI XUMUN 1 - 4 5 4
OCHOBHBIE KJTaCChl HEOPraHUIECKUX

1.3 | coennHennii. XuMus JIEMEHTOB. 2 - 4 6 14
CBoOMCTBa BaXKHEUIITNX COSIHMHEHNH.

2
CtpoeHue aToMa U IepUOAUYECKast
CHUCTEMa XMMHUYECKHUX DJIEMCHTOB
2 - 4 6 6

.. MenneneeBa. Ilonstue o Xxumu-
YEeCKOH CBS3M.

3 BBeneHue B TeOpHI0 XHMHUYECKHX MPOLIECCOB

3.1 | DHepreTuka XMMHUYECKHUX MPOIECCOB | 2 - - 2 2

32 CKOpOCTh XMMUYECKUX PEAKIUN U 2 i 4 6 4
XUMHUYECKOE PAaBHOBECHE

3.3 | PactBopHI 4 - 12 16 16




Ne | HaumeHoBaHHUE pa3aeia JUCIHUILIA Eigems CaMmocTosTensHas
- p J | II3 | JIP | KoHTaKTHOM
/T HBI pabora
paboTHI
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKUCINTEHFHO-BOCCTAHOBUTEIBHBIE
41 2 - 4 6 4
peakIu
T'anpBaHnYeCKUE DJIEMEHTEL. DJIEK-
TPOJIN3 PACTBOPOB U PACILIABOB.
4.2 | TPOTH3 PACTBOPOB 1 P 2 | - 2 4 4
Koppo3sus meramios. Borpocs 9ko-
JIOTHH.
HToro no pasnenam: 18 - 34 52 56
[TpomMexxyTouHast aTTecTanus 0,35 35,65
Bcero 144

5.2. Conep:xanue 3aHATHIH JTeKIIUOHHOT0 THIIA

Pa3nen 1. BBenenue B Kypce

1.1 Bgeoenue u ochoBHble NOHAMUS U ONpedeleHUs.

[Tpenmer u 3aaun XUMUM, €€ NPAKTUYECKOE 3HaUeHHE. XUMUS U MTPOOJIEMbl COBPEMEHHOM HAYKU
u obmectBa. Ponb XuMHM B pa3BUTHH JIECOXMMUYECKOTO KoMiuiekca Poccuiickoit ®eneparui.
Opranuzanus caMoCTOSITEIbHON pabOThI IO KypCy OOIIel XUMUH.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Macchl M 3Hepruu. lleproanyHocts. 3akoH coxpaHeHus 3apsia. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knaccol HeopeanHuuyeckux coeOuHeHull

Oxcunpl, THAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OnpeneneHue,
HOMEHKJIaTypa.

CpolicTBa BaKHEHIIMX COeIUHEHMH »neMeHToB. HaxoxxneHue snemeHTOB B mpupone. CriocoObl
noydeHust. CBOWCTBa U MPUMEHEHHUE.

Pa3pnen 2. Ctpoenue Bemecrsa

2.1 Cmpoenue amoma u nepuoouueckas cucmema xumudeckux snemenmos J{.1.Menoeneesa

OcHoBHblE MOHATHSA O cTpoeHHH aroMa. lloHstne o kBaHTax. OCHOBHBIE TOJIOXKEHHS KBAaHTOBOMN
MEXaHUKU. OJEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4YHcia. [lopsAmoK 3amoJHEHUs! AIIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMMEHbILIEH dHEpruM, npaBuiao XyHnaa, npuHiun [aymu, npasuno Kieukosckoro,
3aKOH 2JIEKTPOHHOM cHMMeTpHH, 3aKoH Mo3znu. [IpaBria mocTpoeHus: YeTHBIX U HEYETHBIX PSAA0B OOJBIINX
MEpPUOOB. S-, P-, d- u f-amemenTsI. [lepronyeckrie CBOWCTBA XMMHUUYECKHIX JIEMEHTOB: SHEPrHsl HOHU3ALIUH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATETbHOCTh, AaTOMHbIE M HOHHBIE PA/INYChl, CTENIEHb OKUCIICHHS.

2.2 Xumuueckas c6:3b U CMpoeHue npocmulx MOJEKY

OcHOBHBIE TMPENCTaBICHUS O XHUMHUYECKOM CBSI3M: BUABI, METOAbl onucaHus. OCHOBHbIE
XapaKTepUCTUKU XUMUYECKON CBS3M: JUIMHA, HANIPaBICHHOCTb, NPOYHOCTh. KoBaneHTHas cBs3b. MeTon
BaJICHTHBIX CBSI3€H: HACHIIIAEMOCTh M HAMNpPaBIE€HHOCTb CBA3M, KPAaTHOCTb CBS3H, MOJSPU3YEMOCTD.
I'm6punuszanmsa. VoHHas CBS3b: DHEPrusi HMOHHOM CBSA3M, TOJSPU3AIMs HOHOB, IMOJSPHOCTH U
noJIIpu3yeMocTh cBsizu. CTpoeHue BellecTB B KOHACHCUPOBAaHHOM COCTOSTHUH.

Pa3nes 3. BBenenne B TeOpHI0O XUMHYECKHX MIPOLECCOB

3.1 DHepeemuka XuMuueckux npoyeccos

Buytpenssst sHeprust U SHTaIbNKA. TeroBble 3¢ (eKThl pa3nuyHbIX MporeccoB. 3akoH ['ecca u
CIIENCTBUS W3 Hero BhITeKaromue. CraHpapTHas Tersiota oOpa3zoBaHus. [loHstue 00 »HTponMH.
V3MeHeHne SHTPOIMH B pa3InuHbIX npoueccax. [Tonstue 06 sHeprun ['m66ca u e€ n3MeHeHNH Kak Mepbl
PEaKIMOHHON CITOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XuMuiecKoe pasHosecue

CKopoCTh peaklliu B TOMOTE€HHBIX U FeTepOreHHbIX cucteMax. MakTopsl, BAUSIONINE Ha CKOPOCTh
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peakuuu. [Tonarue 06 akTMBHpOBaHHOM KoMmIulekce. HeoOpaTumble u oOpaTuMble MpoLecchl. XUMuYe-
ckoe paBHoBecue. Koncranra paBuoBecus. [Tpunuun Jle-lllarenbe.

3.3 Pacmeopuwi

O6mue mnouatus o pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOCHHOCTH BOJABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopumocTh BemiecTB. TepMOXUMHUECKHE TPOIECCHl MPU
pactBopeHnH. CriocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOpbl HEINEKTpoJauTOB. WneanbHbie pacTtBopbl. KosMratuBHbIE CBOMCTBa
pactBopoB: 3akoHbI [ 'enpu Payis, Bant-I'odda.

CBoiicTBa BOJHBIX PAaCTBOPOB 3JIEKTPOIUTOB. MoHHOE mpou3BeaeHue Bojbl. BomopoaHblii noka-
3arens pH. CunbHble U cnalblie AIeKTpoNnuThl. AKTUBHOCTh. KoHcTaHTa nuccouuanuu. 3akoH paz0aBie-
Hus OctBanbaa. oHHBIE peakiuu.

VYcnoBus cmemenus paBHoBecus. lIpomsBenenue pactBopumMocTH. KosmuecTBeHHOE omnucaHue
paBHOBECHII B pacTBOpax MIEKTPoUTOB. IIprMeHeHMe 3akoHa NEHCTBYIOIIMX MAacC K AJIEKTPOJIUTaM.
I'maponus coneii. CreneHb U KOHCTaHTa rUApoau3a. Jlucconuanus KOMIJIEKCHBIX COEIMHECHUIA.

Knaccudukanms u xapakTrepucTuka XUMAYECKUX U (PU3UKO-XMMUYECKUX METOJOB aHanu3a. AHa-
JIUTUYECKUE PEaKLIMU HA UOHBI.

Pa3nes 4. DiekTpoxuMHuvecKHe Mpouecchl

4.1 OkucrumenbHO-80CCMAHOBUMETNbHBLE NPOUECCHL

Baxwuelime BOCCTAHOBUTENIM U OKUCIUTENNW. METOABI COCTABICHUSI YPABHEHUN OKHCIHMTEIBHO-
BOCCTAHOBUTEJBHBIX peaklnil. BiusHue cpeapl Ha XapakTep NIpOTEKaHUs peaKuil.

OKBUBAJICHT OKUCJIUTENS u BOCCTaHOBUTEIS. Knaccudukarus OKHCIIUTEJBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIM.

["anpBaHWMYEeCKUN AJIEMEHT. OJEKTPOJHbIE MMOTEHUHANIbl. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
noteHnuansl. HarpasieHne npoTeKaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METaJIJIOB.

4.2 Onexmponuz

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN ITpolecc. KaTo/lHble U aHOJHBIE MTPOLIECCHI.
3aKOHBI 3JIEKTPONIN3a. DJIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BH/IBI KOPPO3UH. DIEKTPOXUMHUECKasi KOPPO3usl. 3alluTa METAIUIOB OT Koppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl u popMbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE IPEyCMOTPEHBI JIa0OpaTOPHBIE 3aHATHUS

No HaumenoBanue paszaena ®opma nipoBeaeHust | TpyrnoEMKOCTb, yac
3 JUCIUIUTAHBI (MOJTYJIS) 3AHATHUS O4YHOE
Paznen 1. BBenenue B kype «O01mas u HeopraHuye-
nabopaTopHas

1 | ckas xumus» (tema 1.1.-1.2. dyHnaMeHTaNbHbBIE TTO- 6 4
HSATHS ¥ 3aKOHBI XUMUU. 3aKOH YKBUBAJICHTOB. ) pabota
Paznen 1. BBenenue B kypc «O01m1as 1 Heopranuye-

o | CKas XMMHsD (trema: 1.3. OcHOBHBIE KJTaCCHI HEOpTa- nabopaTopHas 4
HUYECKUX COeTMHEHMI. XuMus nemMeHToB. CBOM- pabota
CTBa BOKHEHIIIMX COCTMHEHHIA.)
Paznen 2. Ctpoenue BemecTBa

3 (tema: 2.1. CTpoeHue atroMa W TEpUOIUYECKAS CH- nabopaTopHas 4
creMa xumuueckux a3nemeHtoB J[.M.Menneneesa. pabota
tema: 2.2. [loHATHE 0 XUMHYECKOU CBSI3H.)
Paznen 3. Beeaenue B TeOpUI0 XUMUUYECKHUX TIPOLIEC-

4 | COB nabopaTopHas 4
(Tema: 3.1. DHepreTuka XMMHYECKHUX IPOLIECCOB. TeE- pabota
Ma: 3.2. CKOpOCTh XUMUYECKUX PEAKIMH U XUMHYE-




Ne HanmenoBanue pasznena ®opma npoeaeHust | TpyrnoEéMKoOCTb, yac
} JUCIUILIMHBL (MOJyJIs1) 3aHATUSA O4HOE
ckoe paBHoBecue. Karanutuyeckue peakiuu.)
Paznen 3. Beenenue B TeOpUI0 XUMUUYECKHUX TPOLIEC-
coB naboparopHas
5 | (rema: 3.3. PactBopsl. [lpuroroBienue pacTBOpOB E6OTI; 4
3aJJaHHOW KOHIICHTPAllMM W3 BEIECTB Pa3IUYHOIO p
arperaTHoOro COCTOSIHMSL.)
Pa3znen 3. BBeneHue B TEOpUIO XUMUYECKUX MPOIIEC-
nabopaTopHast
6 | coB (Tema: 3.3. PactBopsl. CuiibHBIE U CITA0BIC DJICK- AGoTa 4
TpoauThl. IOHHBIE paBHOBECHSL. ) P
7 Paznen 3. Benenue B TEOPHIO XMMHUYECKHX MTPOIIEC- nabopatopHas 4
coB (tema: 3.3. PacTBopbl. ['unpomnus.) pabora
Paznen 4. DnekTpoXuMHUYECKUE MPOIeCCh
naboparopHas
8 | (tema: 4.1. OKHCIAUTENHHO-BOCCTAHOBUTEIBHBIE Pe- AGoTa 4
aKIUH.) p
Paznen 4. DnexTpoXuMHUECKHE TPOLIECCHI
9 (tema: 4.2. T'anbBaHUYECKUE HIEMEHTBI. DIICKTPOJIH3 naboparopHas 2
pactBOpoOB U pacmiaBoB. Kopposus meraiuios. Bo- pabora
POCHI PKOJIOTHH.)
HTtoro: 34
5.4/letasiu3anus caMoCTOSITeIbHON padoThI
HaumenoBanwue paznena . TpynoeMKocTb, 4ac
No B Bun camocrosiTensHO# paboTh pYy. :
JTUCIUTITUHBI (MOTYJIs1) O4Has
Paznen 1. Benenue B kypc «OO01mmas u He- [ToaroToBka k onpocy
1 | opramHuecKas XHMHsD (rema 1.1.-1.2. o TeMe J1abopaTopHOii pado- 6
DyHIaMEeHTaTbHBIEC TOHITHS U 3aKOHBI ThI U 3aIUTE OTYETHBIX MaTe-
XUMHH. 3aKOH KBUBAJIECHTOB.) pHanos.
Paznen 1. Beenenue B kypc «O01mast u He-
A 8 P - IToaroroska K ornpocy
oprannyeckas xumus» (tema: 1.3. OCHOB- .
o Teme JiabopaTopHoii pado-
2 | HBIE KJIACCH HEOPTAHUYECKHUX COEINHE- 14
- . THI U 3aLUTE OTYETHBIX MaTe-
Hull. Xumus 31eMeHToB. CBOICTBa Bak-
. . pHUaoB.
HEWIIMX COCJIMHEHHIA.)
Paznen 2. Ctpoenue BemecTa
[ToaroroBka k onpocy
(rema: 2.1. CTpoeHue aToMa U nepuouye- .
1o Teme J1abopaTopHoii pabo-
3 | ckasg cucTeMa XHUMHUYECKUX DIEMEHTOB 6
TBI U 3aITUTE OTYCTHBIX MaTe-
J.M.MenneneeBa. tema: 2.2. Ilonstue o
o pHaoB.
XUMHUYECKON CBSI3H.)
Paznen 3. BBeneHue B TEOpUIO XHUMHUYE-
CKHUX ITPOLIECCOB [ToaroroBka k onpocy
4 (tema: 3.1. DHepreTuka XMMHYECKUX TPO- | IO TeMe J1abopaTopHOil pabo- 6
neccoB. TeMa: 3.2. CKOpOCTh XUMHUYECKUX | ThI M 3aIIUTE OTYETHHIX MaTe-
peaknuii U XUMH4YecKoe paBHOBecue. Ka- pHUaoB.
TATUTUYECKUE PEAKIIHH. )
Paznen 3. BBengeHue B TEOpUIO XHMHUYE-
CKHUX IPOIIECCOB [ToaroroBka k omnpocy
5 (tema: 3.3. PactBopnl. Ilpuroromienue | mo Teme sabopaTopHOil pabo- 6
pacTBOPOB 3aJaHHOW KOHIICHTPAIMM W3 | ThI M 3aIIUTE OTYCTHHIX MaTe-
BEIIECTB PAa3IMYHOTO arperaTHOro COCTOsI- pHUaoB.
HUSL.)
6 | Pazmen 3. BBeaenuwe B Teopuro XmMHU4e- IToaroroBka k onpocy 5




HanmenoBanmne pasgena . TpyaoeMKOCTh, 9ac

No pasi Bun camocTosiTensHOM paboThI pya

JTUCHUTITUHBI (MOTYJIs1) OYHas
CKHX MPOIIECCOB o TeMe J1abopaTopHoii pado-
(rema: 3.3. PactBopsl. CunbHBIC U ClTa0bIe | ThI U 3alIUTE OTYCTHBIX MaTe-
91eKTponuThl. IoHHBIE paBHOBECHS.) pHAJIOB.
IToaroroska K onpoc
Paznen 3. BBenenuwe B Teopuro XUMHUYe- A pocy
10 TeMe JIabopaTopHOM pado-
7 | ckux mporeccoB (tema: 3.3. PactBOphI. 5
ThI U 3aITUTE OTYCTHBIX MaTe-
I'unponus.)
pHAJIOB.
IToaroroska K onpoc
Paznen 4. DnexTpoXxuMHUYECKUE TIPOLIECCHI A pocy
10 TeMe JIabopaTopHOM pado-
8 | (rema: 4.1. OkucCIUTENBHO- 4
ThI U 3aITUTE OTYCTHBIX MaTe-
BOCCTaHOBUTEIILHBIC PEAKIINH. )
pHAJIOB.
Paznen 4. DnexkTpoXxuMHUECKE MPOIECCh [ToaroroBka k ornpocy
9 (tema: 4.2. I'abBaHUYECKUE IJIEMEHTHIL. 10 TeMe JIabopaTopHOM pado- 4
DJEKTPOIU3 PACTBOPOB U PACTIIIABOB. ThI U 3aITUTE OTYCTHBIX MaTe-
Koppo3sust MeTauioB. Bompockl 5k010run.) pHAJIOB.
[TonroroBka K MPOMEXKYTOYHOW arTecTa- | M3ydyeHue JeKIHOHHOTO MaTe-
uu uaJia, JJNTePaTypPHBIX UCTOY-
10 | ® P patyp 35,65
HUKOB B COOTBETCTBHH C TEMa-
THUKOU
Hroro: 91,65
6. IlepevyeHb y4eOHO-METOANYECKOT0 0O0eceYeHUs M0 JUCHUILINHE
OcHoOBHasi M JONOJIHUTEIbHAS JTUTEPATypa
Ne ABTOp, HAUMEHOBAaHNE Ton IIpumeuanue
n/n A3IaHAS
OcHoBHasi yueOHasi IuTEpaTypa

1 AxwmetoB, H. C. O6mas u Heopranwdeckass xumus : yaeOHuK st | 2021  |[[TosrHOTEKCTOBBIN
By30B / H. C. AxmeroB. — 12-¢ uzn., crep. — Cankr-IletepOypr : JOCTYII IPH BXO-
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcrT : JIe T10 JIOTUHY U
AIEKTPOHHBIN // JlaHb : SJEKTpOHHO-OMOMMOTEYHasi cCUCTeMa. — napoiro®
URL: https://e.lanbook.com/book/153910
Pexxum mocTyna: A aBTOpuU3. MOJIb30BaTeNeH.

2 | Mudtraxosa, H.III. O6mas u Heopranudeckas xumus: yaeonoe mo- | 2017 | [TomHOTEKCTOBBIH
cobue / H.ILI. Mudtaxosa, T.II. IlerpoBa; nmox pea. A.M. Kyzue- JOCTYII IIPU BXO-
1oBa; MunHucTepcTBo oOpa3zoBanusi U Hayku Poccuu, Kazanckuit JIe TI0 JIOTUHY U
HAI[MOHAJILHBIA HCCIIEIOBATENIbCKHI TEXHOIOTUYECKUI YHUBEPCH- napoiro®
teT. — Kazans: KHUTY, 2017. — 408 c.: Tabn., cxeM., Wl — Pexxum
JIOCTYyTIA: o MOJIHUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.:

c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2JIeKTpOHHBIN.

3 | [TaBnos, H.H. O6mas n Heoprannveckas xumusi: yueOnuk / H.H. | 2011 | [TomHOTEKCTOBBIM
[TaBnoB. — 3-e u3x., ucnp., nom. — Cankr-IlerepOypr: Jlans, 2011. — JOCTYII IIPH BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 31MeKTpOHHBIH // Dnek- JIe TI0 JIOTUHY 1
TPOHHO-OMONMMoTeuHass cucrema <«Jlamp»: [caiit]. — URL: napoiro™*
https://e.lanbook.com/book/4034 Pexum aocTyma: misi aBTOPHS.

M0JIb30BATENEN.
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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

OOmast 1 HeopraHUYECKast XUMUS. DIEMEHTBI TEOPHH, CIIPABOYHBIC
JIaHHbIE, 3aJaHUs JJI1 CaMOCTOSTEIbHOM padoThl [Tekcr] : yueO.
rmocoOue i CTyJIEHTOB BY30B JiecoTexH. npoduist / b. I1. Cepena
[1 np.] ; mox pen.: b. I1. Cepennl, JI. C. MonounukoBa ; Ypai. roc.
JIeCOTEXH. YH-T. - 2-¢ W31., nepepad. m gom. - ExarepuHOypr :
YIJITY, 2012. - 406 c. : wn. - bubmuorp.: c. 399. - ISBN 9-785-
94984-434-2

2012

46

JlonosHUTeIbHASA y4eOHas JUTEpaTypa

AmapueB, A.. O6mas u HeopraHu4ecKas XUMHs: yaeOHOE MMOoco-
oue / A.W. Anapues, JI.B. llleBaunsina; MunucrepctBo odpa3oBa-
HUa U Hayku Poccuiickoit denepanuu, HoBocubupckuii rocyaap-
CTBEHHBIM TexHWYecKuil yHuBepcureT. — HoBocubupck: HI'TY,
2015. — Y. 2. Xumus snemeHtoB. — 90 c.: Tabn. — Pexxum gocryma:
o MOJIITHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=438292 Bubauorp. B
kH. — ISBN 978-57782-2738-5. — TekcT: 3JeKTPOHHBIH.

2015

ITomHOTEKCTOBEIN
JIOCTYTI MIPU BXO-
JIe TI0 JIOTHHY 1
napoiro™®

KimokBuna, E. FO. OcHOBBI 001Ieii ¥ HEOPTaHMYECKOW XUMHUHU :
yuebHoe ocobme / E. 10. Kinoksuna, C. I'. be3psaaun. — 2-¢ u3.
— Openodypr : Opendyprekuii [AY, 2011. — 508 c. — ISBN 978-
5-88838-697-2. — Tekct : anekTpoHHbIH / JlaHb : 3JEKTPOHHO-
OubIHnoTeYHas cHCcTEMA. — URL:
https://e.lanbook.com/book/134502

Pexum octyna: st aBTOpU3. MOIB30BaTENCH.

2011

[IoMHOTEKCTOBBIM
JIOCTYH IIPU BXO-
JIe 10 JIOTHHY U
aposio™

Vraii, .A. OOuas u HeopraHuyeckas XUMUs : yUeOHUK IS CTY-
neHToB By30B / SI. A. Vraii. - 13a. 4-e, cTep. - Mocksa : Beicmas
mkona, 2004. - 527 c. : un. - bubmmorp.: c. 519. - IIpenm. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumus [Tekcr] : y4eOHHMK HJi1 CTYACHTOB
BY30B, 00yYaIOIIUXCS 110 TEXH. HAPABJICHHUSIM U CIEIUATBLHOCTIM /
H. B. KopoBun. - U3n. 6-e, ucnp. - Mocksa : Bricmas mikona,
2005. - 557 c. : un. - bubauorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, H.JI. O6mas xumus [Tekcr] : yaeOHUK 1151 OaKaIaBpoB :
y4e0. mocoOue I CTYJACHTOB HEXUM. CIeluaabHoCcTel By30B / H.
JI. I'mueka ; mox pen.: B. A. Tlonkosa, A. B. ba6kosa. - 18-¢ u3s.,
nepepad. u gom. - Mockaa : FOpaiit, 2012. - 898 c. : un. - (baka-
nap). - Ilpemm. yka3.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JI. 3amaun u ynpaxsHeHus 1o ooueil Xumuu : y4el. mo-
cobue [UIsi CTYNEHTOB HEXUM. CIeluanbHOCTe By3oB / H.
JI. Tnuuka ; mox pea. B. A. PabunoBuua, X. M. PyOounoii. - usm.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yaeOHoe nocodue : B 3 kuurax / B.
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Kawura 1 : OcHOBHO#
kypc — 2006. — 464 c¢. — ISBN 5-88151-520-X. — TekcT: 271ek-
TpoHHBIH // JlaHb : ’nekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/160944

Pexxum tocTyna: s aBTOpU3. N0JIb30BATENCH.

2006

ITomHOTEKCTOBBIM
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U
naposo™®

12

Boasxun, B. B. O6mas xumus : yaebHoe mocodbwue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Cnenuanb-
Hb1il kypc — 2006. — 440 c¢. — ISBN 5-88151-521-8. — Tekcr:

ANIEKTPOHHBIN// JlaHb : 3JIeKTpOHHO-OMOIMOTEYHAas cHcTeMa. —

2006

ITomHOTEKCTOBLII
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U

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

URL: https://e.lanbook.com/book/160945
Pexxum toctyna: s aBTOpU3. 0JIb30BATENECH.

13

Boasxun, B. B. O6mas xumus : yuebnoe mocooume. — Ilepmb :
[THUITY, [6. r.]. — Yactp 3 : U3b6pannsie riaaBel — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekcrt: anekTpoHHbii// JIaHsb : 31ek-
TPOHHO-OMOIMOTESYHAS cUcTeMa. — URL.:
https://e.lanbook.com/book/160943

Pexxum mocTyna: s aBTopu3. MOJIb30BaTEICH.

2006

ITomHOTEKCTOBBIM
JIOCTYTI TIPY BXOJIE
I10 JIOTUHY U
aposro™

14

Kapanerpsan, M.X., pakun C.M. OOmas 1 HeopraHu4yeckas XH-
mus ;. YueOnuk s By30B / M. X. Kapanetssan, C. U. [pakus. - 4-
€ u31., crep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{ns Beiciei
mikontel). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. Xectkocts Boabl. OmpeseneHue KECTKOCTH U
CIIOCOOBI €€ YCTPAaHEHHS : METOJ. YKa3aHWs ISl Ja0. 3aHATUH CTy-
JIEHTOB OYHO-3a04. M 3a04. ¢opm oOyuenus / JI. B. Jlemunosa [u
ap.] ; Ypanr roc. necorexH. yH-T. - ExarepunOypr : [YIJITV],
2006. - 16 c. - bubauorp.: c. 16.

2006

84

16

Cepena b. II. Monnble paBHOBeCHsSI B pacTBOpax 3JEKTPOJIMTOB :
METO/JI. yKa3aHus AJisd 1a0. 3aHITUI CTYIEHTOB OYHOM, 0YHO-3204. U
3a04. popm oOyuenwus / b. I1. Cepena [u ap.] ; Ypai. roc. JIecOTexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Knaccel HeOpraHM4ecKux BEIIECTB: HOMEHKJIATY-
pa, mony4enue, cBoiicta [Tekcr] : MeTo . yka3aHwus s J1a0. 3aHs-
TN TSI CTY/ICTOB OYHOM, OYHO-3204. U 3a04. (popm oOyuenwus / JI.
B. lemunoBa [u ap.] ; Ypadi. roc. 1ecoTexH. yH-T. - EkarepunOypr :
YIJITY, 2007. - 45 c. - bubnwuorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenue aToma U NepUOJUYECKUN 3aKOH : METOI.
yKazaHus s J1a0. M TPaKT. 3aHATUH CTYACHTOB OYHOW M 3a04.
dbopm 00yyeHMs MO BCEM HANpABJICHUSAM U CHEIHATBHOCTIM 00Y-
yenus B YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH. yH-
T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-
xuM poctyna: hitps://elar.usfeu.ru/handle/123456789/55

2008

ONeKTPOHHBIN apXUB

1146

19

[Memumesa C. B. OxucinutenbHO-BOCCTAHOBUTENbHBIE PEAKIUH :
METOA. YKa3aHus Juid J1a0. M MPaKT. 3aHATHHA A7 CTYJCHTOB OUYHOU
u 3a04. popm oOyuenus Hampasienuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Lenumesa [u mp.] ; Ypau.
roc. JecoTexH. yH-T. - ExarepunOypr : YIJITY, 2009. - 43 c. -
buGnuorp.: c. 43. Pexum JIOCTyTIA:
https://elar.usfeu.ru/handle/123456789/299

2009

DJEKTPOHHBINA apXUB

/1128

20

lony6esa T. b. Katanutuueckue cuctemsl B kypce "Xumus" : Me-
TOJ. YKa3aHUs A Ja0. U TpaKT. 3aHATHH ISl CTYJIEHTOB OYHON U
3a04. hopm obOyuenus / T. b. Tonmyoesa, C. B. Ilenumesa ; Ypain.
roc. jecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubmmorp.: C. 1. Pexum JOCTyTaA:
https://elar.usfeu.ru/handle/123456789/206

2011

ONeKTPOHHBIN apXHB

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

OyHKIIMOHUPOBAHHE JEKTPOHHON MH(DOPMAITMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCcTIeYBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU UH()OPMAITMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI.
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https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
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https://elar.usfeu.ru/handle/123456789/206

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxxnpiit oOyvaronuiics o0ecredeH JOCTYIOM K JIEKTpOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 9BC Uznatenscta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OubIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3maHus MO OCHOBHBIM M3y4aeMbIM TUCIHMILIMHAM U CHOPMH-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAAATEIIIMU YIEOHOU U YIeOHO-METOAMYCCKON JINTEPATYPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI

1. CnpaBouno-nipaBoBas cuctema «Koncynerant [1mrocy.

2. ndopmarimonto-mpaBoBoii moprain ['apanTt. Pexxum goctyna: http://www.garant.ru/

3. baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3b1 JAHHBIX
1. Hayunas snekrponnas 6ubianoreka elibrary. Pexxum noctyma: http://elibrary.rul.
2. DnexTpoHHBIH (OHI MPaBOBOW M HOPMATUBHO-TEXHUYECKOH HOKyMeHTanuu «Texskcmepry.
Pexxum noctyma: http://docs.cntd.ru/.
3. PeecTp HOBBIX M HAMJIYYIINX TEXHOJOTUI, MATEPUATIOB M TEXHOJIOTHYCCKUX PELICHHUIH TTOBTOP-
Horo npuMeHeHus. Pexxum poctyna: http://rnnt.ru/technologies/.

7. ®OoH/A OLEHOYHBIX CPEICTB IJIsl MPOBeeHUsI IPOMEKYTOUYHONH aTTecTANHN
00y4YaKOIIMUXCS M0 TUCHHUILINHE

7.1. Ilepeyenb KOMIETEHLMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npolecce 0OCBOeHHs 00pa-
30BaTeJbHOI MPOrpaMMBbl
DopmHpyeMble KOMIETEHIIUN Bung u hopma koHTpOIIS

ITpoMe:KyTOUHBIH KOHTPOJIb: YCTHBIN
OIpPOC Ha 3K3aMEHE
Texkymuii KOHTPOJIb: OINPOC, 3alluTa
OTYETHBIX MATEPHAJIOB MO J1a0OpaTOPHO
pabote

7.2. Onucanue nNokasaresieid M KpUTepUeB OLlEHMBAHUS KOMIETEHIHii
HA Pa3JIMYHbIX 3Tanax ux GopMUPOBAHKS, ONNUCAHUE LKA OLCHUBAHUSA

OIIK-1 criocoGeH periath TUMIOBBIE 331a4u TTpodeccuo-
HaJIbHOU JIESITENIbHOCTH Ha OCHOBE 3HAHWI OCHOBHBIX 3aKO-
HOB MaTeMaTUYECKHX U €CTECTBEHHBIX HAYK C IPUMEHEHH-
eM HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

KpuTepuu ouneHHBaHHMsI YCTHOTO OTBETa Ha JK3aMeHe (MPOMEKYTOYHBIN KOHTPOIL (opMu-
poBanusi komnerenuun OITK-1)

«5» (omauuno): — NAH TIOJHBIN, Pa3BEPHYTHIA OTBET HA IMOCTABJICHHBIH BOIPOC, MOKa3aHa COBO-
KYITHOCTh OCO3HaHHBIX 3HaHHH 00 00BEKTE, T0KAa3aTeNIbHO PACKPBITHI OCHOBHBIC TTOJIOKEHHS TEMBI; B OT-
BETE TMPOCIICKUBACTCS YETKAs CTPYKTYpa, JIOTHYECKasl MOCIEA0BATEIbHOCTh, OTPAXKAIOIIas CYI[HOCTh
pacKpbIBaeMBIX MOHSATHH, TEOPUH, sBICHUN. 3HaHHE 00 0OBEKTE IEMOHCTPHUPYETCs HA (DOHE MOHUMAHUS
ero B CUCTEME JAHHOW HAYKU M MEKIMCIHUILTHHAPHBIX cBsi3ell. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM B
TEpPMHUHAX HayKH, TOKa3aHa CIOCOOHOCTh OBICTPO pPearupoBaTh Ha YTOUHSIOIINE BOIPOCHL;

«4» (xopowto): — NaH NOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABJICHHBIN BOIIPOC, MOKA3aHO YMEHHE
BBIJICTIUTH CYILECTBEHHBIC Y HECYIIECTBEHHbBIC PU3HAKH, TIPHYMHHO-CIIEJCTBEHHbIE CBsI3H. OTBET YETKO
CTPYKTYPHUPOBAH, JIOTHUCH, U3JIOKEH B TepMUHAX Hayku. OHAKO IOMYyIEHbl HE3HAUYUTEIbHBIC OIMIMOKH
WM HEZI0YETHI, UCTIPaBIICHHBIE 0aKaIaBpOM C TIOMOIIBIO «HABOJISIIIX)» BOIIPOCOB;

«3» (yOoeremeopumenvho): — 1aH HENOJHBIA OTBET, JIOTHKA U TOCIEIOBATEILHOCTD U3JI0KEHHS
UMEIOT CYIIECTBEHHbIC HapylIeHHs. J[omynieHsl TpyOble ONIMOKM MPH OMPEACICHUH CYIIHOCTH PACKPhI-
BacMbIX MMOHSATHUI, TEOPHIA, SIBICHUH, BCIICJCTBIE HEITOHUMAHUS OaKaJaBpOM HMX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX MTPU3HAKOB U CBS3el. B 0TBEeTE OTCYTCTBYIOT BHIBOIBI. ¥ MEHHE PACKPHITH KOHKPETHBIE ITPO-
SIBJICHUST 00OOIICHHBIX 3HAHUW HEe TTOKa3aHo. PeueBoe oopmienne TpedyeT monpaBoK, KOPPEKIUH;

«2» (Heyooenemeopumenvro): — OakajdaBp IAEMOHCTPHPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMeeT JejiaTh apryMEHTHPOBAHHbIC BBIBOJBI M MPHBOAUTH MPUMEPHI, MOKA3bIBAET cIaboe
BJIaJICHUE MOHOJIOTUYECKON PEUbl0, HE BIIAJICCT TEPMHHOJIOTHEH, MPOSBIISIET OTCYTCTBUE JIOTHYHOCTH U
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OCICA0BATCIBHOCTHU U3JI0OKCHUA, ACT1aCT OI_HI/I6KI/I, KOTOPBIC HC MOKCT UCHIPABUTD, AAXKE IIPU KOPPCKIHNN
mpenoaaBaTeyIEM, OTKA3bIBaACTCs OTBCUATh HA 3aHATHH.

Kpurepun oueHuBaHusi onpoca mno rteMe JadopaTopHoil padoThl (TeKyluii KOHTPOJIb (op-
mupoBanue komnerenmuu OIK-1):

«5» (omauuno): ONpoC MPOUJIEH C MEPBOTO pasa; J1aH MOJHBIN, pa3BepHYTHIM OTBET Ha BCE 3a/1aBa-
eMBbIE IIPEToIaBaTeNIeM BOIIPOCH, TOKA3aHO 3HAHKE U MOHUMaHue TeMbl. OOyJaromuiicss MpaBUILHO OT-
BETUJI HA BCE BOMPOCHI MPU cJlaue KOJJIOKBUYMa, 3HAET U TIOHUMAET XOJI BBIIIOJIHEHUS MPEJICTOSIIEH J1a-
OopaTtopHOi pabOTEHI.

«4» (xopouwio): onpoc MpOHJIeH cO BTOPOI MOMbBITKY; J1aH MOJHBIA OTBET Ha BCE 3a/1aBaeMble Ipe-
noJiaBaTesieM BOIPOCHI, TIOKAa3aHO 3HAHUE W MOHMMaHue TeMbl. OOyyaromuiics mpu cade KOUIOKBUyMa
MIPaBWJIBHO OTBETHJI Ha BCE BOIMPOCHI KOJUIOKBHYMa C MTOMOIIBIO MPEIoIaBaTessi, 3HaeT U MOHUMAET X0/
BBITTOJIHEHUS MIPEJICTOAIICH 1a00paTopHOi paboTHI.

«3» (yoosnemeopumenvbHo): ONPOC MPONACH C TPEThEH MOMBITKU; JaHbl OTBETHI HA MOJOBUHY 3a-
JABAaCMBIX IPETIOIaBaTeIIeM BOIPOCOB, MOKA3aHO 3HAHWUE OCHOBHBIX TOHSATHUN TEMbI, BEIHECCHHON Ha
KOJUIOKBUYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHUE PACKPBITh KOHKPETHBIE MPOSBICHUS
0000IIeHHBIX 3HAHWHA HE MokazaHo OOydarommiics MpH cladye KOJUIOKBUYMa MPAaBUJIBHO OTBETWI Ha
OO0JIBIIYIO YaCTh 33JaBA€MBIX BOIPOCOB, OJIHAKO, pedeBoe opopMiIeHHE TPeOyeT MOMPaBOK, KOPPEKIIUU;
CTYJICHT 3HAET XOJ BBIMOIHEHUS TPEACTOSAIIEH JTabopaTOpHOM pabOTHI.

«2» (HeyOoosremeopumenvro) — 0OOyUaAIOUIUIICS HEe 3HAET OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAHHBIC BBIBOJBI M MPUBOJUTEH IMPUMEPHI, TTOKA3bIBACT CJIA00€ BJIaJICHUE MOHOJIOTHYECKOUN pe-
4bl0, HE BJIAJICET TEPMHUHOJIOTUEH, MPOSBISIET OTCYTCTBUE JIOTUYHOCTU U TOCIIEI0BATEILHOCTH H3JI0XKe-
HUS, JIeNIaeT OMUOKH, KOTOPBIE HE MOXKET UCIIPABUTh, TaXKe IIPH KOPPEKIUH TPEIo aBaTeieM, OTKa3biBa-
eTcsl 0TBeuaTh Ha BOompockl. OOyyaromuiicss He CMOT OTBETUTH Jake Ha MOJOBUHY 33JaHHBIX €My BOIPO-
COB, HE 3HAET X0/JIa MMPOBEJCHUS NPEACTOSIIEH Tab0paTOPHOI pabOTHI.

Kputepuu oueHnBaHus BbINOJHEHUS] Ja0OPATOPHBIX PadoT W 3aIUTHI 0TYeTa (TEKYLIUI
KOHTPOJIb popmupoBanue kommnerenuu OITK-1)

«5» (omauuno): paboTa BBIMOJIHEHA B CPOK; ODOPMIICHHE U CoJiepKaTelIbHas 4YacTh OT4eTa 00pas-
LIOBbI€; PabOTa BBINOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0OOOLIEHMSI, 3aKIIOUCHHS U
BBIBOIbI. O0yYaromuiics MpaBMIIbHO OTBETHII HA BCE BOTIPOCHI MTPH 3aIIUTE OTYETHBIM MaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIOJHEHA B CPOK; B OPOPMIICHUH OTYETA U €r0 COJIePIKaTeIbHOW YacTH
HEeT rpyObIX ommuOOK; paboTa BBITIOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIIOYEeHUs U BbIBO/BI. OOyyaromuiics MpH 3aluTe OTYETHBIM MaTepPHaIOB MPABUIBLHO OTBETHUII HAa BCE
BOTIPOCHI C TIOMOIIBIO TIPENOoIaBaTelIsl.

«3» (yoosnemsopumenvro): paboTa BBHIIIOJHEHA ¢ HapylleHHeM rpaduka; B 0pOopMICHUH, COep-
KaTeIbHON YacTh OTYeTa eCTh HEJIOCTATKU; padoTa BHIMOIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHbIe 000011eHus. OOyJaromuiics Py 3alUTe OTYETHBIM MaTepUaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (Heyoosremseopumenvho): odopmieHHe padOTHl HE COOTBETCTBYET TPEOOBaHUSIM; OTCYT-
CTBYIOT MJIM CZeNIaHbl HEMPaBUJIbHBIE BBIBOJIBI M 00001eHns. OOyyaromuiicss He CMOT 3alllUTUTh OTYEeT-
HBIE MaTepHaJIbl M MOSICHUTH MPE/ICTABICHHBIE TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH UHbIE MATEPHAJIbl, He00X0AUMbIe /Il OLlEHKHU 3Ha-
HMii, YMEHUI, HABBIKOB M (MJIH) ONbITA EATEJIbHOCTH, XaPAKTEPU3YIOUIUX 3TAaNbl ()OPMHPOBAHUSA
KOMIIETeHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpamMMbl

Bonpocsl k 3k3aMeHy (IPOMeKYTOYHBIA KOHTPOJIb)

1. ATOoMHO-MONEKYJIIpHOE YUeHHE. XUMHYECKUE JIEMEHTHI U MPOCTHIC BEIIECTBA. 3aKOH ABOTapo
Y 3aKOH 3KBHBAJICHTOB.

CocraBHbIE YacTH aToMa, UX 3apsa U Macca. YpasHeHnue [Lnanka.

3. /JIBoiicTBeHHas npupona cBeta. KopmyckynsipHO-BOIHOBOM Tyanu3M. Y paBHeHue ae-bpoiimns. Ilo-

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.
26.

217.
28.
29.

30.

HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpeaunrepa. CpoiictBa BosHOBOH (yHKIMU. COOT-
HOIIICHHE HeompeeneHHocTel I eizendepra.

KBaHTOBO-MEeXaHHUECKOE OOBSICHEHHE CTpOoeHHE aToMa. KBaHTOBBbIE uMcia, MX (U3NIECKUN
cMbICi. AToMHBIE opOuTanu. OmaHodIeKTpoHHBIC aToMbl. [Ipuaiun Ilaynu, npaBwio Xynna. Ilo-
CJIEIOBATEIbHOCTD SHEPIETUUYECKUX YPOBHEN B MHOTOJIEKTPOHHBIX aTOMaX.

CoBpemennbie popmynupoBku [lepuoguueckoro 3akona. CTpyKTypa MEpUOIUYECKON CHUCTEMBI.
W3MeHeHne CBOICTB 3JIEMEHTOB B IEPUOJMYECKOHN cHCTeME (BEpTUKaJbHAas U TOPU30HTAJIbHAsS
MEPUOTUYHOCT ).

[Teproanyeckas cucrtemMa u ee CBsi3b O cTpoeHreM atomoB. [IpaBuiio Kieukosckoro. s-, p-, d-, u
f- amemMeHThI.

Paguychel aTOMOB M UX W3MEHEHME B IepHoJax U noarpynnax. MonHele paanycsl 1 3aBUCUMOCTD
UX OT 3JIEKTPOHHOT'O CTPOEHHUS U CTENEHU OKHUCIIEeHMs. MI3MEeHEeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 NEPUOIaM U TPYIIIIAM.

HcTopust pa3BUTHS 3IEKTPOHHBIX MPEACTaBICHUN 0 XuMuyeckoit csizu (Teopus Koccens u Jlbio-
uca). loHHas 1 KOBaJ€HTHas CBA3H.

HamnpaBneHHOCTh M HAChIIIAEMOCTh KOBaJEHTHOM cBsi3u. [lonsipHas koBaneHTHas cBs3b. [lomspu-
3yEeMOCTb.

WNoHHas cBsA3b Kak KpalHUW Cilydail MOJSIPHOM KOBaJIEHTOHM cBsi3u. HeHanmpaBieHHOCTh U HEHa-
CBHIIIAEMOCTh HOHHOM CBSI3H.

KpuBas noreHunanbHON 3Hepruu Mojekyi. OCHOBHbBIE MOJOKEHHS METOJA BAJICHTHBIX CBS3EH.
BaneHTHOCTH aTOMOB 3JIEMEHTOB € MTO3ULIMU METO/A BaJICHTHBIX CBSI3EH.

Teopus rubpuauzanuu. 3anoaHeHHEe THOPUIHBIX OpOUTANel HEMOAENECHHBIMU MapaMH 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHHUE MOJIEKYJT
Nz u C2H4; CH4, NH3, Hzo.

XapaKTepUCTUKH XUMHYECKOH CBSI3U: JUIMHA U YHEPTHUs, BaJICHTHBIN YT OJ.

JIoHOpHO-aKIEenToOpHas CBsA3b. BoopoaHas CBs3b.

XKunkoe cocrossHue. BiusiHre BOJOPOIHON CBS3U HA CBOMCTBA JKUJKOCTH.

Pa30aBnenHbie pacTBOPHI HEANEKTPoIuTOB. OcMoTHUECKOE aBieHue. Y paBHeHue Bant-I'odda.
JlaBjieHNE HACBIIIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Paynsa. Temmneparypsl KUIIEHHsI M KpUCTaJ-
mu3anuu. Kpuockonus 1 30yuIMOCKOIUS.

Teopus anexTponuTrueckoi aucconuanuu Appenuyca. Ponbs pacTBopuTens B mpouecce pacrnaja
AIIEKTPOJINTA HA MOHBL. J{M3JeKTpUUecKas MPOHUIIAEMOCTh U MOHM3UPYIOLIasi CIOCOOHOCTh pac-
TBOPUTEJIA.

CnaOble U cunbHbIE 2TEKTPOIUTH. CTENeHb TUCCOLMAMU U €€ CBSA3b C M30TOHUYECKUM K03 du-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa Aricconuaniuy ciaabbIX AJIEKTPOIUTOB. 3aKOH pas-
6aBnenust OcTBasibja. BiusiHMEe OJHOMMEHHOTO MOHA Ha JMCCOLHMAIMIO CIa0Oro 3JIEKTPOJIHTA.
CryneHyaTasi IucCoOUHaIus.

CocrosiHME 2EKTPOIUTOB B pacTBope. VIOHBI M HEaUCCOLIMMPOBaHHBIE MOJIEKYbl. Koadpurment
akTuBHOCTH. [loHATHE 00 MOHHOM CHJIE pacTBOpA.

Honnble peakuyy. Y C0BUs CMEIIEHN HOHHOTO paBHOBecus. [Ipon3Benenne pacTBOpUMOCTH.
DNEeKTPOIUTHYECKAs JUCCOLMAIUS MOJIEKY BO/bl. IOHHOE Mpou3BeieHrEe BOIbI.

Bonoponnsrii nokaszarens. Crioco6s! onpenenenust pH. KucioTHO-0CHOBHbBIE HHAMKATOPEI.
I'unponuz. CreneHs ruaponusa, €€ 3aBUCUMOCTh OT KOHIEHTpaluu, Temieparypbl. Koncranra
TUIPOJIN3A.

Paznuunelie cinydau runponusa. [Ipumepst.

CoBpeMeHHbIE TEOPUH KMCIIOT U OCHOBaHUH.

Baxneiiline OKMCIUTENM W BOCCTAHOBHUTENU. VI3MEHEHHE OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEPUOAAX U MOATrPYIIaX.

CocraBiieHue YpaBHCHHM OKHCIUTEIHHO-BOCCTAHOBHUTENBHBIX peakiuid. Kmaccudukamms okwuc-
JUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl. BpIuncieHne XUMUYECKUX YKBUBAJIEHTOB OKUCIUTENS U
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31.

32.

33.
34.

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

49,

50.
51.

BOCCTAHOBUTEJIS.

BnusiHue teMneparypbl, KOHIEHTPALUNA PEareHTOB, UX NMPHUPOABI, CPEIbl U IPYrMX YCIOBHM Ha
MPOTEKAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX IMpoueccoB. YpaBHeHuss Hepucra. Mcnosb3oBa-
HUe Tal0JIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX OTEHIMAIOB JUIsl PELIEHUs BOIIPOCa O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKLUU.

TepMonnHaMuyeckas cucreMa. 3aKOH COXPaHEHHs SHEPruu. BHYTpEHHsIsI SHEPrus U dHTAJIBIINA.
OK30- U SHIOTEPMUYECKUE peaKIUU. TepMOXUMUYECKUE YPaBHEHUSI.

3akoH ['ecca u ciencrBus u3 Hero. [Ipumepsl.

Onranenus oOpasoBanus. CtaHmapTHbIe cCOCTOSHUS BemiecTB. CTaHAapTHAs SHTAIBIUS 00pa3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococtosiHus. BepostHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHune SHTPOIINHY B Pa3IMYHBIX IIPOLECCAX.

[Tonsarue 06 »neprum ['mbOca, ee M3MEHEHNH KaK MEpbI peakIMOHHOW crocobHoctu. Kpurepuii
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpatumble U HEOOpaTUMBbIE Mpolecchl. ['oMOreHHble U reTeporeHHble paBHoBecusa. KoHcranTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTre€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBsi3b KOHCTaHTbl PAaBHOBECHUSI CO CTaHIAPTHBIM M3MEHEHUEM SHEPruu
['uG6ca.

[Tpunnun Jle-Illarense. BimstHue TtemiepaTypsl, AaBICHUS U KOHLICHTPALIMM PEarcHTOB HA paB-
HOBECHE.

OnemeHTapHble U HedneMeHTapHble peakuuu. Knaccuduxamus peaknuil. CKOpocTh peakuuil B
TOMOT'€HHBIX U T€TEPOreHHBIX CUCTEMAX.

@daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaklUU. 3aKOH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakunu. I1opsanok HearleMEeHTapHBIX PEaKIIHAM.

3aBUCUMOCTb CKOPOCTH peakLuu oT TeMieparypsbl. [loHsTHe 00 akTUBHOM KOMILIEKCE. DHEprus U
DHTPONMS AKTUBALIMH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOIOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxamms
JIByXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxaatomue odbpazoBanue pactBopoB. Coib-
BaTallMsl.

Pasnnynble BUIBI BEIpaXXEHNSI KOHLIEHTPALIMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KUAKOCTAX. 3akoH ['eHpu. BnusHue Ha pacTBOPpUMOCTh
IIPUPO/BI BEIIECTB, TEMIIEPATYPBI, AABJICHUSA. 3aKOH paclpeAcICHUsI.

Homenknarypa u OCHOBHBIE THUIIBI KOMIUIEKCHBIX cOeAMHEHHUH. Knaccudukanus KOMIUIEKCOB 1O
BUly KOOPJAUHUPYEMBIX JINTAH/IOB.

DNEeKTPOXUMHUYECKUN Pl HAMPSOKEHUM MeTauioB. [anpBanuuyeckue anneMeHTsl. DJIC raapBaHu-
YECKOI'0 JIEMEHTA.

DIEKTPOIN3 KaK OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIN Iporecc. 3akoHbl Papanes. [IpakTnueckoe
3HA4YEHUE DJIEKTPOJIN3A.

DIIEeKTPOJIN3 PACIIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Kopposus metannos. MeToibl 3a1IUTEl OT KOPPO3HUH.

Buner (0opazey) k 3xk3ameHy (MPOMeKYTOUHBIH KOHTPOJIb )

1. Kakoe KOJIMUYeCcTBO BEIIECTBA MOJIEKYJ BOJOPO/a CO/lepKaT 12,04-10% aromos BOozopoa?
2.Hammcate  MONIGKYNSIpHOE, TIOJJHOE ¥ COKpAalleHHOE HWOHHOE  YpPaBHEHUS  PEaKIHU

Fe(OH), + HNO, —»

ITo monHo# (hopmMe COCTaBUTH MOJICKYJISIPHOE YPaBHEHHUE:
N _
Pb* +S? —PbS
3. B MonexynsipHo#t u norHoi popme paccmorpets ruaponn3 NazPO,. Ykazats cpeny (kucias,

HEWTpanbHasi WIH 1IEJI0YHAs ) PEaKLIUH.

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

5. Ykaxure, n3MmeHenueM Kakux napameTpos (T, P, C) MOXHO cMECTHTh XMMHYECKOE PABHOBECHE C
LENbI0 YBEUYEHHUS BBIX0/1a IPOYKTOB PEAKIUU: H,S., + 1, <>S, +2HI,;AH)0

6. Bogopoanslii anektpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOAHBIN oTeHIMal. Y paBHeHne Hepucra.

7. Kakoii 00béM (MJT) pacTBOpa THAPOKCHIA Kadusl ¢ MOJIApHOM KoHIeHTpanuen 0,2 MoJb/1 TpedyeT-
ca s HeuTpanm3auuu 100 M pacTBopa CEpHOM KHUCIOTBI ¢ MOJSIpHOM KoHueHTpamued 0,1
MOJIB/1?

Bomnpocsl k onpocy 1o TeMaM J1a00paTOPHBIX padoT (npumepst), (TeKyIHil KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JJaboparopHas padota Nel

«OnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOI'O METAJIa»
1.®opmynupoBKa 3aKOHA COXPAHEHUSI MACChl M SHEPTUH, €r0 MaTEMAaTUIECKOE BBIPaKEHHE.
2.PopMynHpOBKa 3aKOHA COXPAHEHUS MACCHI.
3.®opMyIMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.
4.®opMynHMpOBKa 3aKOHA KPATHBIX OTHOIIECHUI.
5.@opMyIMpOBKa 3aKOHA SKBHBAJICHTOB, €0 MATEMaTHYECKOE BBIPAKEHHE.
6.0npeneneHyre NOHATHI: MOJIb BEIIECTBA, OTHOCUTENbHAsL MOJIEKYIISIpHasi Macca, MOJISIpHas Macca.
7.0npenencHue TMOHSATHIA: AKBUBAICHT JJIEMEHTA, MOJIIpHAs Macca SKBUBAJIECHTa, GopMyna s
pacueTa MOJISIPHOM Macchl S5KBUBAJICHTA JIEMEHTA.
8.0mpeneneHne MOHITHI: 5KBUBAJIICHT BEIIECTBA, MOJISIPHBIM 00bEM SKBUBAJICHTA Ta3a.
9.®opmyIbl A1 pacueTa MOJISIPHOM MacChl S5KBUBAJIIEHTa OCHOBHBIX (YEThIpEX) KJIACCOB HEOPraHH-
YECKUX COCIMHEHUM.
10.®opmynupoBKa 3aKk0oHa ABOTa/Ipo, CMBICT M BEJTMUMHA Yyucia ABOTrajpo.
11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOTajpo.
12.00beM, 3aHMMaeMbli JTHOOBIM T'a30M MPH HOPMalbHBIX YCIOBHX (H.y.). [IpuBectn 3HaueHUs
JaBJICHUS U TemnepaTypsl pu H.y. B cuctemax CU u CI'CE.
13.Marematndeckoe BbIpakeHHe 00beTUHEHHOTO ra30BoOro 3akoHa (ypaBHeHus Kianeiipona).
14 Maremarnyeckas 3anuch ypaBHeHUs: MeHeneeBa — Knaneiipona.
15.IToHsTHE NapUUabHOTO AABJICHUS ra3a. 3aKOH MaplHalbHbIX AaBieHui JlaabToHa.
16. BemectBo cocrout u3 menu u cepul. M3 0,667 r atoro Bemecta nomydeno 0,556 r okcuga Me-
au(1l). Beruncanre MaccoByro J0JII0 MEM B BEIIECTBE U HaiiiuTe ero Gopmyiy.

Pa3znea 1. tema: 1.3. JIJaboparopHast paGota No2
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHHN. XUMUs aneMeHToB. CBONCTBA BaKHEUIITUX CO-
e TUHEHUN)

1.IlonsTHE XMMUYECKUI 271€MEHT. UTO 0O3HAaYaeT 3anuch lﬂ‘ Ru?

2.IlepeuncanTe CHUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX I1I€JIOUHBIE AIIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JJIIEMEHTOB, Ha3bIBAEMBIX TaJIOT€HAMM.

4.IlepeuncianTe CUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX IIEJIOUYHO-3EMEIbHBIMH.

5.Kakwue anemeHTHl Ha3bIBalOT HeMeTauiaMu. [IpuBennTe Bce UCKIIOUEHUS U3 CPOPMYITUPOBAHHOTO
IIpaBUJIa.

6.Kakue snemeHThl Ha3bpiBatoT MeTayiamu. llpuBenure Bce HCKItOUEHUS U3 CHOPMYITUPOBAHHOTO
IIpaBuUJIa.

7.Haiite onpenenenue okcuaoB. KakoBa cTeneHb OKHCIEHUSI 00pa3yIoLIero OKCU] AJ1€MEHTa B HU-
xe npuBeneHHbIX okcuaax: Cr,07, TiOz, Hy0,, KO,? Ha3zoBuTe 3TH OKCHIbBI, IPUBEAUTE MX T'pa-
(dbuueckne GopMyIIHL.

8.JlaiiTe onpeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yomux okcuaos. [1pu-
BEJMTE 10 1B MPUMeEpa Kax10ro tuna okcuaos. [Ipusenute ux rpapudeckue Gopmysbl.

9.[laiiTe onpenenaeHre OCHOBAaHUM C TOUKH 3PEHMS TEOPUH IEKTPOJIUTUUECKON nuccounanuu. Yro
Ha3bIBAETCS KUCJIOTHOCTBIO OCHOBAHMN? Kakue OCHOBaHUA HA3bIBAIOTCS IIEI0YaMHU?
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10.[laiiTe onpeneneHUe KUCIOT ¢ TOYKU 3PEHHSI TEOPUHU DJIEKTPOJUTHUECKON aucconuanuu. Yro
Ha3bIBAETCS] OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo oqHOMY NpuUMepy KHCIOpOACOAepKaIIuX 1 Oec-
KHUCJIOPOJIHBIX KUCJIOT, JAUTEe UX CUCTEMAaTUYECKOE U TPATULIIUOHHOE HA3BAHMUSI.

11./laiiTe onpenesieHUEe CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJIUTHIECKONU TUCCOLIMAIIHAH.
Uem oTiMyaroTCsl OT HUX KUCIbIE M OCHOBHBIE coiu? [IpuBenure mo aBa mpumepa KUCIBIX U OC-
HOBHBIX coJjie, Ha3oBuTe ux. [IpuBenure ux rpadpudeckue Gopmysbl.

12.[1aiiTu onpeiesieHUe ABOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o ABa mpuMmepa Kaxaoro TUIa
3THUX coJielt 1 Ha3oBUTe uX. [IpuBeaure ux rpadpuueckue GopmMyIbl.

13.Jlaiite ompenenenue moHsATUs rpaduueckort Gopmynsl coequHenus. [IpuBenute rpadudeckue
dbopmynsr coenuaennii: VOSO4, CrOHSO3, HBrO,, CaHPO,. K kakum ki1accaM OTHOCSITCSI 3TH CO-
€IMHCHUS, JAlTe UX TPAIUIIMOHHBIC HA3BAHUS.

14.]laiiTe onpeaeeHUE MOHIATUS CTENIEHb OKUCICHMS 3JIEMEHTa B COeMHEHUU. Paccuunraiite cre-
IIEHU OKHucIIeHns diieMeHTOB B coenquuenusx KoCroO7, HiPOs, Si032', Cry(S0y)3, maiite ux Tpaau-
[IMOHHbIC HA3BaHUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT UCIOJIb30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMybl STUX KUCIOT.

16.ITpuBenure oObuHBIC U Tpaduueckre GOPMYIBI XJIOPCOACPIKANUX KUCIOT, COOTBETCTBYIOIIHX
CIIEYIOIIMM CTENEeHsIM OKUCIIeHus xiopa: -1, +1, +3, +5, +7. IlpuBenure TpaaullMOHHbIE HA3BAHUS
3TUX KUCJIO0T. Ha 9TO yKa3bpIBalOT MCIOJIH30BAHHBIC B HA3BAHUSIX OKOHYAHUsA?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIUil, C TOMOIIbIO KOTOPBIX MOXHO OCY-
HIECTBUTH CIIEAYIOIINE MPEBPAIICHUS:

S—)SOz—)SO3—)HzSO4—>CfOHSO4—)Nast4—)NaH804

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]l KOMIUICKCHOTO MOHA, CTENICHb OKHCIIe-
HUS ¥ KOOPAMHALMOHHOE YHCJI0 MOHA-KOMITJIEKCOO0pa30oBaTes, a TaKXKe IEHTATHOCTh JIUTAHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

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

Paznen 2. rema: 2.1. JTaGoparopHnas padota Ne3
«CTpoeHune aToMa 1 IepHoIMYecKasi CHCTeMa XMMUYecKuX 3aeMeHToB [I.M1.MeneneeBa»

1.Mopens bopa crpoenus aroma. [TocrosinHast Punbepra, ee uncineHHoe 3HaUE€HUE.

2.IlonsiTe opOoUTAIIB.

3.®u3HuecKnil CMBIC U 3HAYEHUS, IPUHUMAEMBIE IVIABHBIM KBAHTOBBIM YHCIIOM.

4.®Du3nueckuil CMbICT U 3HAUYEHUS, IPUHUMAEMble OpOUTAIbLHBIM KBAHTOBBIM YHCIIOM.

5.Buj anekTpoHHBIX 00s1akoB (opOuTaneil) U COOTBETCTBUE MEXY YHCIEHHBIMU U OYKBEHHBIMH
0003HaYeHUSIMH OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.®Pu3HUeCKN CMBICI U 3HAYEHMs, IPUHUMAEMbIE MAarHUTHBIM KBAaHTOBBIM 4MCIOM. CBSI3b 3THX
3HAYEHHI U YKcna S-, pP-, d- u f-opouraneii.

7.®u3NYECKNil CMBIC U 3HAUEHUS, IPUHUMAEMbIE CIUHOBBIM KBAHTOBBIM YHMCIIOM.

8.YcnoBHas 3aKCh S3HEPreTUUYECKOM THarpaMMbl MHOTOJJIEKTPOHHBIX aTOMOB.

9.®opMynHpOBKa U (GPU3UUECKUIN CMBICT MPUHIIMIIA MUHUMYyMa SHEPTUH.

10.®opmynupoBka u ¢puznueckuil cMpica npunnuna [laymm.

11.®opmynupoBKa 1 (HU3NYECKH CMBICI TpaBUiIa XyHJa.

12.®opmynupoBka npasuia KinedkoBckoro.

13.YUto Ha3bIBaeTcsl 3JEKTPOHHOM KoH(urypauuedt aroma? [IpuBenuTe MNOJIHYIO 3JIEKTPOHHYIO
KOH(UTYypaluio aToMa dJIeMeHTa ¢ 3apsaoM sapa S1.

14.Paccunraiite MaKCUMaIIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOTYT HaxouThcs Ha 3P u 5f opou-
TasX.

15.IIpuBenute coBpeMeHHyI0 popmynupoBky [lepuonndeckoro 3axona J[.11.Menneneena.
16.0npenenenrie U GU3NIECKUN CMBICT MOHATHI: Y)PEKTUBHBINA 3apsiy siApa, MOCTOSTHHAS YKPaHHU-
pOoBaHMsL.
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17.ITonsTus pannyca atoMa U noHa. Kak U3MeHsieTcs paauyc 4acTULbI IIPU NEPEXO0/IE: aTOM — €ro
IIOJIO’KUTEIILHO 3aPSKEHHBIN MOH, aTOM — €r0 OTPULATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 nouemy U3MEHSIOTCS palyChl aTOMOB IIPU [IEPEMELLIEHUH BOJIb IEPUOA CIEBA HAIIPABO
U TIpY NEPEMELICHNN CBEPXY BHU3 BJIOJIb TJIaBHBIX U OOOYHBIX MOATPYyMI?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHEHUs
B [IEPUOJAX U TPYIIIAX.

20. Ompenenenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, SMHHIIBI €€ U3MEPEHUS U XapaKTep ee
U3MEHEHHUs B IEPHOJAX U TPYIIIAX.

21.I1ousiTHE U GU3UIECKUIN CMBICI 3JEKTPOOTPULIATEIILHOCTH 3I€MEHTOB 1o Masunkeny. EnunuIisn
€€ U3MEPEHHUs U XapaKTep U3MEHEHMs B IEPUOJAX U IPYIIaAX.

22.0THOCUTENbHBIE 3JIEKTPOOTPULIATENBHOCTH 110 [loNMHrY: Kak OLEHMBAIOTCA U 3aKOHOMEPHOCTH
U3MEHEHHU UX 3HAYCHUH B IIEPUOJAX U IPYyIIaXx.

23. Hanmmute 31eKTpoHHBIE (POPMYITBI PUBEACHHBIX HUKE HOHOB. K CeMEHCTBY KaKuX 3JIEMEHTOB
OTHOCSTCS aTOMBI 3THX HOHOB? Sn°", Mn", Cu2+, Cr3+, s%,

3aaHust 1Jsi NPAKTHYECKHUX PadoT (TeKyUHii KOHTPOJIb, PUMePbhI)
®parMeHT K TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbBIE PeaKINID)

3ananue 1. MccaenoBanne OKUCINTEIbHBIX CBOHCTB MEPMAHIaHATA KaJUs B KHCJIOH cpeje.
Huns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHHUE DIICKTPOIHOTO MOTEHIIMAIA
CIICIYIOLICH OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

- 2+
eciu koHueHTparmst MNnO4” u Mn™", a Takke TemriepaTypa 1 1aBJIeHHE COOTBETCTBYIOT CTaHJAPTHBIM.

CpaBHHMBAIOT BBIUMCIEHHOE 3HAUYEHUE DJIEKTPOIHOTO MOTEHIMAJIa CO CTAHJAPTHBIM U JIEJal0T BbI-
BOJI O BJIUSIHUM CPE/Ibl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHTaHAT-UOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noTeHnuana MnO, /M n’* or pH cpensr. 1Ipu kakux
pH Bo3MokHO BoccTaHoBIeHHE HOHOB MNO,4” noHamu:

I', Br', CI"? IToka3sIBaroT 3Tu 001acTH Ha rpaduke.

3ananue 2. BoccTaHoB/IeHHE NEPMAHraHATA KAJHMs B PA3JIMYHBIX Cpeaax.

B Tpu oTnenpHBIE MPOOUPKH C PACTBOPOM NIEPMaHTAHATA Kalus JOOABISIOT pa30aBIEHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI U KOHIIEHTPUPOBAHHBIN PAacTBOp IIEJIOYH. 3aTeM B KXy U3 MPOOU-
POK MPHOABIISIOT CBEXKETIPUTOTOBICHHBIN pacTBOp cynbduta HaTpusi NaSOs. [lns oObsicHeHus: HaOIrO-
JaeMOT0 UMEIOT BBUJY, UTO B KUCJION cpesie 00pa3yroTcs HOHBI Mn2+, B HeWTpanbHOIl - MNO, 1 B cumb-
HOIIIEJIOYHOU Cpejie - MOHBI MnO,>". [Tonp3ysich MOHHO-DJIEKTPOHHBIM METOJIOM, COCTABJISIFOT TTOJTHBIC
YpaBHEHUS PEaKILIUid.

Ha ocHoBaHWYM BRIYMCICHHBIX TSI BceX peakiuii 3HaueHnit DJ1C nenaroT BEIBO 00 OKHCIUTEIbHON
CIOCOOHOCTH MepMaHTaHaTa Kalusl B KUCIION, HEUTpaIbHOU U MIETIOYHOM cpenax.

3ananue 3. AHA/IU3 32IaHHOM OKHCJIMTEIbHO-BOCCTAHOBUTEIbHON pPeaKkuu.

Jns 3amaHHOM mapbl BeHIECTB (B COOTBETCTBUM C WHIUMBUIYAJIbHBIM BapUAHTOM) OMNPEAEISIOT
OKHCIIUTENb U BOCCTAHOBUTEND, paccuuThIBatOT DJC i cTaHAapTHBIX YCIOBUH M OLIEHUBAIOT BO3MOX-
HOCTh CaMOMPOU3BOJIBHOTO MTPOTEKAHUS PEAKIIMY MEX1y HUMHU.

[Tonp3ysick HOHHO-2JIEKTPOHHBIM METOJIOM, COCTABIISIOT TIOJTHOE YPAaBHEHUE PEAKIIUH.

3ananne 4. CpaBHeHMe OKHCIUTEIBbHO-BOCCTAHOBUTEILHBIX CBOMCTB BelIeCTB.

st 3amanHOTO BemiecTBa (B COOTBETCTBUU C MHAMBUAYATBLHBIM BapHAHTOM) OMPEIEISIIOT CTENCHU
OKHCIICHHSI aTOMOB M OTMEUYAIOT, OKHUCIUTEIEM WM BOCCTAHOBUTEIECM MOXET OBITh TO BEIIECCTBO B
OKHCJIUTEIHPHO-BOCCTAHOBUTEIBHBIX peakiusx. [Ipr HEOOXOIUMOCTH HCTOIB3YIOT 3HAYCHHS CTaHAaApT-
HBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.

W3 nmpuBEeIeHHOTO CIHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPHIE MOT'YT B3aUMOJICHCTBO-
BaTh C 3aJIaHHEIM BEILICCTBOM.
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YKa3pIBaloT B npeamnoJaraCMbiX peakuudax OKHCIWUTCIIb U BOCCTAHOBHUTCIIb, PACCUUTBIBAIOT 3I[C
AJI1 CTaHAAPTHBIX YCJIOBI/Iﬁ.
HOJIB3y$ICB HOHHO-3JICKTPOHHBIM MCTOJA0M, COCTABJIAIOT ITOJHBIC YPABHCHUA peaKuHﬁ

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEil c()OPMHPOBAHHBIX KOMIIETEHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUH

OrneHka

ITosicHenus

Bricokuit

«S5»
(oTHMuHO)

Teoperudeckoe conepkaHue Kypca OCBOCHO MOJIHOCTHIO, BCE
PElyCMOTPEHHBIE MPOTpaMMOii 00yUeHHUs yueOHbIC 3aJaHHsl BbI-
MIOJTHCHBI.

OOyyaromumiicss JAEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSTH
€CTECTBCHHOHAYYHbIC 3HAHHUS B 00JacTH MPO(ECCHOHATBHON Jes-
TCJIIBHOCTU B paMKax I/IBy‘IeHHOI\/JI JUCHUIIIIMHBI, @ B YAaCTHOCTHU: AC-
MOHCTPUPYET CIIOCOOHOCTh OOOCHOBaHHOT'O BBIOOpA YCIOBUHU MPO-
TCKaHUA, BI)I60pa pCarcHTOB U X KOJMYCCTBCHHBIX COOTHOHICHI/If/'I,
($a30BOTO COCTOSIHUS JIJISl ONTHUMAJIBHOTO TPOBEICHHSI XUMHUECKUX
MIPOIIECCOB. YCIENIHO MPUMEHSET 3HAHUS OCHOBHBIX 3aKOHOB XH-
MUH, CTPOCHHS M PEAKIMOHHOW CIIOCOOHOCTH BEIIECTB JUISI pelie-
HUS TIOCTaBJICHHBIX 331a4. CriocoOeH MPOBOAWTH aHAIU3 MOJTyYeH-
HBIX JIAHHBIX, JIeaTh PaBUIbHbIC, HAYYHO OOOCHOBAHHBIC BHIBOJIBI.
I'oTos npeajiarate CBOu CIIOCOOBI peliCHuA IMOCTAaBJICHHBLIX 3aay.
["'oTOB paboTaTh KaK B KOMaHJIE, TAK U HHIMUBUIYaIbHO.

bazosriit

«4»
(xoporo)

TeopeTnueckoe cofiepxkaHue Kypca OCBOCHO MOJIHOCTbIO, BCE
IPeIyCMOTPEHHBIE IPOrpaMMOii 00yueHHs yueOHbIe 3a/laHUs BbI-
IIOJIHEHBI C HE3HAYUTCIIbHBIMU 3aMCUYaHUAMMU.

OOyuaronuiics JE€MOHCTPUPYET CIIOCOOHOCTh NPUMEHSTH
€CTECTBEHHOHAY4YHbIE€ 3HaHUS B 00JacTu MpodeccHoHANbHOU nes-
TEIbHOCTH B paMKax H3YYEHHOM NHCLUUIUIMHBI, & B YacCTHOCTH:
CIOCOOEH MPOBOJIUTH OOOCHOBAaHHBIM BBIOOpP ONTUMAIBHBIX YCIO-
BUH MPOTEKaHUs peakluii, 3HaeT CIOoCOOb! BIMSIHUS HA XUMHUYECKHUIM
MPOIIECC C LETBI0 €r0 YCWICHHUS WM OCTaHOBKH. OOydaromuiics
MCIIOJIb3YET OCHOBHBIE 3aKOHBI XMMHHM JUIsl PEIIEHHUsS KOHKPETHBIX
3a/1a4, Ha OCHOBE 3HAaHUM O CBOWCTBAaX M CTPOCHHHM BEILECTBA IPO-
BOJIUT MOAOOp peareHToB, CIOCOOEH MPOBOJUTH aHAIN3 MOJIyYEH-
HBIX JJAaHHBIX, HO JOIYCKaeT HETOYHOCTH B (YOPMYJIUPOBKAX U BBI-
BOJIAX.

[ToporoBsslii

«3»
(ynosneTrBopu-
TEJHHO)

TeopeTrueckoe cojiepkaHWe Kypca OCBOCHO YaCTHYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOIl 00YUEeHHS yUEeOHBIX
3aJJaHUH BBIITOJIHEHO, B HUX HMEIOTCSI OIITHOKH.

OOyyaronuiicss 4aCTUYHO CIMOCOOCH MPUMEHSTh €CTECTBEH-
HOHAYYHBIC 3HAHUS B 00JIaCTH TTPO()ECCHOHATBHOM ACSITETLHOCTH B
paMKax U3y4eHHOU AMCIMILTUHBI, & B YaCTHOCTU: MOKET IO/ PYKO-
BOJICTBOM OCYIIECTBJISATH BBIOOP ONTHMAIBHBIX YCIOBHH MpOTEKa-
HUS PEaKuii 1 BO3MOXXHOCTHU BIIUSHUS Ha CMEUIEHUE XUMHUYECKOTO
paBHOBECHSI, C IICNIBI0 YBEJIMUYCHUS BBIXOJIA TPOJAYKTOB pPEAKIIHH.
CriocobeH moa0upars peareHThl AJis PEIICHUs MOCTABIEHHBIX 3a-
Jad, TIPHU 3TOM HCIIONB3YeT 3HAHUS 3aKOHOB XWMHUH, CTPOCHUS Be-
[IECTBA M €r0 XMMHYECKON akTUBHOCTH. CrIocOOeH MPOBOANTH aHa-
3
MOJTYyYEHHBIX PE3yIbTATOB UCCIICIOBAHMS, TOMYCKAst HE3HAUUTEIb-
HBIE OINOKH.

Huskuii

2»

Teopernueckoe colepkaHHE Kypca HE OCBOCHO, OONBIIMH-

20




Yposens chopmu-
POBaHHBIX KOMIIE- OreHka [NosicHeHus
TEHUUHN

(HEYIOBIIETBO- | CTBO MPEIyCMOTPEHHBIX MPOrPaMMOi 00ydYeHHs YIeOHBIX 3aaHHA
PUTEIBHHO) 00 HE BBIMOIHEHBI, JINOO coaeprKaT rpyObie OMMOKH; JTOTOJHH-
TebHAsI CaMOCTOSsITeNIbHASL pad0Ta HaJl MaTEepHaioM HE MpHBENa K
KaKOMY-JIN0O 3HAYUTEIHLHOMY MOBBIIICHUIO KA4YeCTBA BBITOIHCHHS
y4eOHBIX 3aJjaHuM.
OOyuJatomuiics He cnoco0eH MPUMEHSTh €CTECTBEHHOHAYY-
HBIC 3HAHUSI B 00J1aCTH TIPOGECCHOHATBHON JEATEIILHOCTH B paMKax
W3YyYEHHOHN JUCHIUIUIMHBL, & B YACTHOCTH: HE 3HACT OCHOBHBIX 3aKO-
HOB XUMUH, TUIOXO MPEACTABISET BO3MOXHOCTh MX HCIIOIH30BAHUS
IpU TPOBEJCHUM BBIYHCICHUN 10 ypaBHEHUSM peakuuid. Mmeer
cima0ble MPECTABIICHUS O CTPOSHUH BEUIECTB U UX XUMHUYECKOHN aK-
TUBHOCTH, O crloco0ax MpeBpalleHus OJIHUX BEIIECTB B JIPyrue, HE
BJIQJICET METOJAMH BBIOOpAa ONTUMAIBHBIX YCIOBHHA TPOTEKAHUS
peakiuii ¥ BO3MOXKHOCTH BJIMSIHUS HAa CMEUICHHE XUMHUYECKOTO
paBHOBECHSI, C [IEIBIO YBEIIMUSHUS BBIXO/1a MPOYKTOB peakiuu. He
Croco0eH MoI0MPaTh peareHThI ISl PEIICHHsI TOCTABJICHHBIX 3aj1ay.
He Brnageer HaBbIKaMu 000OIIECHUS W OLICHKH MOJTYYECHHBIX PE3YIIb-
TATOB UCCIICIOBAHMSI.

8. MeToauyeckne yKazaHus /ISl CAMOCTOSITEIbHOI pad0oThl 00y4ar0 M XCH

CaMocTosiTenbHast paboTa CIocOOCTBYET 3aKPEIICHUIO HABBIKOB PAaOOTHI ¢ Y4eOHOM U Hay4YHOU K-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETUYECKOr0 MaTepHala, CIOCOOHOCTH MCMOIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI B IPO(GECCHOHATBHON AeSITENbHOCTH.

CamocrosiTenbHass paboTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpEMs MO 3aJaHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEMNO/IaBaTelsi, HO 0€3 ero HemoCpeACTBEHHOr0 y4acTus (MPU 4acTHUy-
HOM HEMOCPEICTBEHHOM Y4acTUH MpenojaBaTesis, OCTAaBISIONIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboTOoM
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HOOOpa3Hbl. OHHM BKIIOYAIOT B CeOsl M3yde-
HUEe y4yeOHOH, HAyYHOH W METOJIUYECKOW JTUTEpaTyphbl, MaTEPUATIOB MEPUOAUYECKUX U3IaHUH C TIpUBIIe-
YEHHEM 3JIEKTPOHHBIX CPEACTB O(QUIIMATBHON, CTATUCTUYECKON, MEPUOIMYECKON U HAy4YHOH HH(popMa-
17078

B mporuiecce n3yuenuss aucuuIanHbl «Xumus» O6akanaBpamu HampapieHus 35.03.02 «Texnonorus
JIECO3arOTOBUTENIBHBIX U JIepeBONepepadaThIBAIONIUX MPOU3BOJICTBY OCHOBHBIMU BUOAMU CAMOCMOS-
mebHOU pabompl SABISIOTCA:

- TIOJIFOTOBKA K ayIUTOPHBIM 3aHATUSIM (JIEKIUSAM U MPAKTUYECKUM 3aHITUSM) U BBIIIOJTHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsTeNbHasl paboTa HaJ OTAEIHHBIMA TEMaMHU Y4eOHOW NUCIUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATUIECKUM TLJIAHOM;

- MIOJrOTOBKA K DK3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA MPENojAaBaTeb M3JaraeT M paszbsACHSAET OCHOBHBIE, Hambosee
CIIOKHBIE TIOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIC C HUMH TEOPETUYECKHE U MPAKTHUECKHUE TIPOOJIEeMBbI, JaeT
PEKOMEH/1allii Ha BBIIOJIHEHNE CAaMOCTOSITENIbHOM pabOTHI.

B xone nexiuii 00y4arommuMcs peKOMEHTyeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpeAeTIeHUS OHITHIA, (POPMYITHPOBKU 3aKOHOB M MX MaTeMaTUYECKOE
BBIp@KEHHE, TOJO0XKEHHS, PACKPBIBAIOIINE COAEPKAHUE TE€X WJIM MHBIX SBJIECHUN U MPOLECCOB, HAyYHBIE
BBIBOJIbI U MTPAKTUUECKUE PEKOMEHIALNH 110 UX MPUMEHEHHUIO;

- 33/1aBaTh MPENO/IaBATEII0 YTOUYHSIOIIME BOMPOCHI C IIEJIbI0 YSACHEHUS! TEOPETHUYECKHUX IMOJIOXKe-
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HUM, pa3pelIeHNs CIIOPHBIX CUTYalUH.

B pabouux KOHCHEKTaxX >KeJaTelbHO OCTaBIATH IOJsSI, HA KOTOPHIX BO BHEAYJUTOPHOE BpEMS
MOXKHO C/IeTIaTh TIOMETKH M3 y4eOHO-METOIUYECKOr0 00CCIICUeHUS Il CaMOCTOSTEIEHON paboThl 00Y-
YaIOIIMUXCS, JOMOJHAIOIIEIT0 MaTepHall MPOCIYIIaHHOW JIEKIMU, a TaKKe MOMETKH, MOJIYEPKHUBAIOIIHNE
0c00yI0 BaKHOCTh TE€X MJIM UHBIX TEOPETHUECKUX TTOJIOKECHHH.

s ycremHoro oBia/ieHus KypcoM HE0OXOAMMO MOCEIIaTh BCe JIEKIMH, TaK KaKk TeMaTUYeCKUui
MaTepHall B3aMMOCBsI3aH MeXAy co0oii. B ciyyasx mporycka 3aHSATHS CTYIEHTY HEOOXOAUMO CaMOCTOS-
TEIbHO U3YUYUTh MaTepHall U OTBETUTH HAa KOHTPOJbHBIE BOIPOCH IO MPONYLIEHHONW TeMe BO BpeMsl UH-
JMBHTyaTbHBIX KOHCYJIbTAIUH.

JlaboparopHble 3aHATHS — 3TO aKTUBHas Gopma yueOHoro mporuecca. [Ipu nmoaroroske k igadopa-
TOPHBIM 3aHATUAM OOydaromeMycs HEOOXOIMMO M3YYHTh OCHOBHYIO JIMTEPATypy, O3HAKOMHUTCS C J10-
MOJIHUTENIBHON JIUTEPaTypOid, y4ecTb PEKOMEHJAINK MpernoaaBaTelia. TeMbl TEeOpeTHUYEeCKOro cojeprixa-
HUS TIPEAIOJIATaloT JAUCKYCCHOHHBIM XapakTep oOcCyxiueHus. boibmas 4acTe TeM AMCHUIUIMHBI HOCHUT
MPAKTUYECKU XapakTep, T.€. MpPEerojaraeT BHIIOJHEHHE JIa0OpATOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHaJN3 TMPAKTUIECKUX CUTYaAIUH.

BaxHoif 4acThi0 caMOCTOSTENIbHON palOOThl SIBIAETCS YTEHHE y4eOHONW M HAy4YHOM JHMTEpaTyphl.
OcHoBHas (yHKIHS YIeOHUKOB — OPUCHTHPOBATH CTYACHTA B CUCTEME 3HAHHI, YMEHHUI U HABBIKOB, KOTOPbIC
JOJDKHBI OBITH YCBOSHBI OYAYIIMMH CHEMAIMCTaMU 110 JAHHON TUCLIUILINHE.

Ormpoc 1o TeMe J1abopaTopHOM pabOThl MPEACTaBISET COOOM OTBETHI HA MOCTABIECHHBIE BOIIPOCHI
nepen 1abopaTopHoil paboToil u mocie e€ BbmoNHEHUs. M3noxkeHne B MMCbMEHHOM BHJIE€ PE3YJIbTAaTOB
HKCIEPUMEHTa U TEOPETUYECKOTO aHajH3a WM PEHIeHUE 33Ja4M 10 omnpeneiaeHHoin teme. Conepxanue
WHUBUAYAIBHBIX BOIIPOCOB M0 TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY Oakanas-
POB IO OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINOJIHEHUS MO3BOJISIET MPETOAaBaTENSIM CYIUTh O X0/
CaMOCTOSITENIbHON paboThl OaKaIaBpOB B MEXKCECCUOHHBIN MEPHO U O CTETIEHH UX MOATOTOBKHU K dK3aMe-
HY.

[ToaroToBka K sK3aMeHy Ipeoiaraer:

- U3y4YE€HHE OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATYypPHI,

- U3y4eHHe KOHCIEKTOB JIEKLIUH;

- y4acTHe B TIPOBOJMMBIX KOHTPOJIBHBIX OIPOCaX.

9. llepevyennb HHGOPMAITMOHHBIX TEXHOJIOTHIi, HCI0JIb3yeMbIX
NMPHU OCYLIECTBJICHNH 00pa30BaTEJIbHOI0 MPOoLecca Mo JUCHUIINHE

JUist yCTIENTHOTO OBJIQJCHUS TUCIMITIIMHOM MCITIONB3YIOTCS ClIeAYIoINe HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEeHUSI:

e [Ipu mpoBeneHHM JEKIMH HCIIOJB3YIOTCS TpPE3EHTAlMK MaTepraia B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CaAMTHI, HCIOJIb30BAHUE BHICOMATEPUAIOB
Pa3IMYHbBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS MO JUCUUIUIMHE MPOBOAATCS B CHEIHAIN3UPOBAHHOW yueOHOU
ayJAUTOPUH.

JlaBopaTopHble 3aHATUS MO AUCLUUILUIMHE MPOBOJSATCS C MCIOJB30BaHUE PA3IMYHOrO J1abopaTop-
HOro 000py/I0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTeHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydaronmiics 3Ha-
KOMUTCS ¢ (U3UKO-XMMHUYECKUMH METOJaMU aHaiu3a OOBEKTOB OKpy’Karolled cpelbl, padboToil u
YCTPONCTBOM MbIJI€ Ta300YHCTHOTO 000PYIOBaHMS M MPUOOPOB, HUCIIOJIB3YEMbIX MPH HCCIeI0BaHUU 00b-
€KTOB OKpYXaloIlei cpeJibl, YYUTCSI TOTOBUThH CTaHAAPTHBIE PACTBOPHI, CTPOUTH KaJUOpOBOUHBIE Tpadu-
KM U T.IL.

B mponecce u3yueHus] IUCHMIUIMHBI Y4€OHBIMH LIETSIMM SIBJISIOTCSI TEPBUYHOE BOCIPUSITHE
yueOHOI HHPOPMAITUN O TEOPETUYECKUX OCHOBAX U MPHUHLUIAX PAOOTHI ¢ JOKYMEHTAaMH (KapThl, TUIaHBI,
CXEMBI, PErVIAMEHTHI), €€ YCBOCHME, 3allOMUHAHKE, a TaKXKe CTPYKTYpHUPOBAHHUE MOJYUYEHHBIX 3HAHUHN U
pa3BUTHE UHTEIICKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITEIBHOCTH PEIPOLYKTHBHOTO
xapakrepa. [locpencTBOM HCIIONB30BaHMS 3TUX HHTEUIEKTYalbHBIX YMEHHMH JOCTUralOTCA y3HaBaHHE
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paHee YCBOGHHOI'O MaTepuasia B HOBBIX CHUTYalMsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHHS B KOHKPETHBIX
CUTYaIUsIX.

JUist MOCTHMKEHUsI ATHUX LeNel HCIOJIB3YIOTCS B OCHOBHOM TPaJWIMOHHBIE HMH()OPMATHUBHO-
pa3BUBAIOIINE TEXHOJOTUM OOyUYEHHS C yYETOM Pa3jIM4HOI0 COYETAHMs MACCUBHBIX (GopM (JIeKuus, Jia-
0opaTopHOE 3aHATHE, KOHCYJIBTAIUS, CAMOCTOSATENbHAS pab0oTa) U PENPOIYKTUBHBIX METOJIOB 00y4eHUs
(moBecTBOBaTENIbHOE M3JI0XKEHHE YueOHOI HHpOpMAIK, 00bSICHUTEIBHO-UILTIOCTPATUBHOE U3JI0KEHHE)
1 1a00paTOPHO-MIPAKTUIECKUX METO/I0B 00ydeHHUs (BBIIOJHEHHE KeWC-3aaHni, pacueT 3K0OH03aUTHO-
ro 000py/IOBaHMS).

YHuBepcuTeT obecredyeH HeOOXOIMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOTrPaMMHOI0 obecriede-
HUS:
®  CEeMelCTBO KOMMEPYECKHX OINEPaMOHHBIX cUCTeM cemericTBa Microsoft Windows;
e oducHsbIi makeT npwioxkenuit Microsoft Office;
e [porpamMMmHas cucTeMa JJig OOHApY>KEHUS! TEKCTOBBIX 3aUMCTBOBAHHM B YUEOHBIX W HAYYHBIX
pabortax «Antumnaruat.BY3»;
®  BYX- M TpEXMEpHAs CHCTEMa aBTOMAaTU3UPOBAHHOTO MMPOEKTUPOBaHUs 1 yepueHust AutoCAD.
10. Onucanne MaTepuaibHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOI /151 OCyIIeCTBIEHUS
00pa3oBaTe/IbHOIO MpoIecca Mo TUCIUNIHHE
Peanuzanus yueOHOTO mporecca OCyIIECTBISETCS B CIIEUAIBHBIX YUEOHBIX ayTUTOPHUIX YHUBEP-
CUTETa JJIsl POBEACHUS 3aHATUHN JEKIIMOHHOTO TUIIA, JIJAOOPATOPHBIX 3aHITHIA, TPYIIIOBBIX U UHAWBUILY-
AIBHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJISI M IIPOMEXKYTOYHON aTTecTanuu. Bee aymuTopun yKOMILIEK-
TOBaHbl CHEHHMATU3UPOBAHHON MEOENbI0 M TEXHHYECKHMMH CpPEICTBAMH OOYYEHHUS, CIYKal[UMH IS
npeacTaBiIeHus ydeOHoil umHbopmamum Oomnbimoi aymutopud. Ilpu HeoOXoaMMOCTH O0YYarOIUMCS
npejiaraloTcs Habophl IEMOHCTPAIIMOHHOTO 000pYIOBaHUS U y4eOHO-HATIIAIHBIX MOCOOMiA, obecrneyu-
BaIOIIME TEMAaTHYECKNE HILUTIOCTPAIINH.
CamocrodrenbHas padoTa 00y4arOUIMXCs BBIMOJIHIAETCA B CIELUAIN3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opyJaoBaHa ydeOHOW MeOenblo, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIOUEHHUS K
cetu «MHTepHET» U obecredeHneM JOCTyIa B AIEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTeIbHYIO Cpery
YIIITY.
EcTh nomerienue it XxpaHeHUs U MPO(PUIAKTHUECKOTO 0OCITY>KUBAHHSI yUeOHOTro 000pyJ0BaHUSI.
TpeboBanus K ayIUTOPUSIM

HaunmeHnoBanue crieuagbHBIX MOMEIICHUH
1 TIOMEIEHUH JJI1 CAMOCTOSITEIbHON PabOTHI

OCHAIIEHHOCTH CTIEIHUATBHBIX TOMELICHN I
1 TIOMENEHUH JJIs1 CAMOCTOSITEIBHOM pabOTHI

[Tomemenue a1t IEKUMOHHBIX U TTPaKTHYE-
CKMX 3aHATHUM, TPYIIOBBIX W WHIAUBHUIY-
AIbHBIX KOHCYJIbTAIIMM, TEKYIIEH U TpOMeE-
KYTOUYHOW aTTECTALUH.

Cronbl, cTynbs, pabouee MeCTO, OCHAILIEHHOE KOM-
MBIOTEPOM C BBIXOJIOM B CE€Th VIHTEpHET U ANEeKTpOH-
HYI0 MH(QOPMALMOHHYIO 00pa30BaTeNbHYIO Cpely, a
TaKXke: dKpaH, IPOEKTOp, MapKepHas J0CKa, 2 CTel-
Ja)ka JJIsl KHUT, CTeH]T OXpaHbl TPy/a U TEXHUKHU Oe3-
OIIACHOCTH.

[Tomenenue a1 1a60PaTOPHBIX 3aHATUN

VYuebHas nabopaTopus Ais MpoBeAeHus gabopaTop-
HBIX 3aHITHUH, OCHAIEHHAs Ja0OpPaTOPHBIMU CTOJA-
MU U CTYJIbSMH, IIKapaMu Ui XpaHEHUs PEakTHBOB,
1a00paTOPHBIMH yCTAaHOBKAMH, KOMILJIEKT Yy4eOHO-
HarJsIHBIX MaTepUaIoB XUMHUYECKOW MOCYJION U pe-
aKTHUBaMH.

IToMemnieHus A1 caMOCTOSTEIbHOM pa6OTLI

Crounbl, CTynbs, 3KpaH, MpoekTop. Paboume mecrta
CTYACHTOB, OCHAIICHbBI KOMIIBIOTECpaMU C BBIXOJIOM B
ceTb MHTEpHET M 3JEKTPOHHYI0 MH(POPMALMOHHYIO
00pa3zoBaTeNbHYIO CPENY.

[Tomemenue 1uist XpaHeHUs: ¥ podUIaKkTu-
YECKOTO OOCITY)XHWBaHHS y4eOHOTO 000py-
JOBaHUA

PacxonHble MaTepuanbl A1 peMOHTa U 00CITyXHBa-
HUS TEXHUKH. MecTa JUIsl XpaHeHHUs 000pyAOBaHUS
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