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1. O01mme moJ10KeHUs

Jucuunnnza «Xumus» oTHocuTes K 6510ky b1 yueObHOro miana, BXoAsIero B coctaB 00pa3oBaTelib-
HOM mporpammsl Beiciiero oopazoBanus 08.03.01 «CrtpoutenscTBo» (Mpouinb — «ABTOIOPOKHBIE MO-
CTbI U TOHHEIINY).

HopmaruBHO-MeToqMueckoi 6a30i i pa3paboTku pabodeld mporpamMmbl y4eOHON TUCIMIUIMHBI
«XUMHUS ABISIOTCSL:

— @enepanbHblii 3akoH «O0 oOpa3zoBanuu B Poccuiickoii @enepanumny, yrBep KISHHBIN MPUKa30M
Muno6puaayku P® Ne 273-03 ot 29.12.2012;

— Ilpuka3 Muno6pnayku Poccun Ne 301 ot 05.04.2017 1. «O0 yTBEp)KACHUU MOPSIKA OPTaHU3ALIH
U OCYILECTBJIEHHsI 00pa30BaTeIbHOMN AEATEIBHOCTH IO 00pa30BaTEeJIbHBIM IIPOrpaMMaM BbICIIET0 00pa-
30BaHus - Iporpammam OakajgaBpHara, IporpaMmmam ClelHaIuTeTa, IporpaMMaM MarucTparypbl»;

— IIpuka3z MunucrepcTBa Tpyaa U counaibHOM 3ammThl Poccuiickoit denepanuu ot 30.05.2016 r.
Ne 264n «O06 yTBep)aeHUU PO eCcCHOHATBHOTO cTaHAapTa «CIeranucT B 001aCTH OIICHKU KauecTBa U
HKCHEPTHU3bI I TPalOCTPOUTENLHON AEATEIIBHOCTI;

— Ilpuka3 MunucrepcTBa Tpyaa U coumanbHol 3amuthl Poccuiickoit @exneparuu ot 29.10.2020 r.
Ne 760H «O6 yTBepkaeHUU NpodecCHOHATBHOro cTanaapra «CrenuanucT B 00J1IaCTH POU3BOACTBEHHO-
TEXHUYECKOI'0 ¥ TEXHOJOTNYECKOT0 00ECTIEUEeHUS] CTPOUTEIBLHOTO IPOU3BOJICTBAY;

— @enepanbHbIl rOCyIapCTBEHHBIH 00pa3oBaTebHbI cTaHgapT Bbicuiero obpazoBanus (PI'OC
BO) no nanpasnenuto noarorosku 08.03.01 «CrpoutensctBo» (ypoBeHb OakajlaBpuaT), YTBEPKICHHBIN
npukazoM MunucrepctBa oopazoBanus U Hayku PO Ne 4810t 31.05.2017;

— YuebHble TUIaHBI 00pa30BaTENbHON MporpamMMbl Bbiciiero oOpasoBanus Hampasienus 08.03.01
«CtpoutenscTBo» (Mpopuiib — «ABTOJOPOKHBIE MOCTBI U TOHHEINY), TOATOTOBKU 0OaKaIaBpOB 10 OYHOM
U OYHO-32049HOH (opmam oOyueHus, omoOpeHHble YuenbiM coBeroM YIJITY (mportokonm Ne 3 or
16.03.2023)

O6yuenue o odpazoBarensHoi mporpamme 08.03.01 «CtpoutenbctBo» (Ipoduiib — «ABTOIOPOKHBIE
MOCTBI U TOHHEJIN») OCYLIECTBIISIETCS HA PYCCKOM SI3bIKE.

2. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leﬂl/lﬂ mo JTMCUMIIJIMHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA 06pa30BaTeJ’le0]7] IporpaMmmal

[TnanupyembIMH pe3yibTaTaMu O0y4YeHMs O JUCLUILIMHE SBISIOTCS 3HAHUS, YMEHHUs, BIIaICHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoOBHU (OPMUPOBAHUS KOMIIETEHIMN U obecrie-
YHUBAOLIUE JOCTH)KEHHUE MJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI B LIEJIOM.

Leab ocBoeHUs] TMCHUILIMHBI - [TOJIydeHUE 0A30BBIX 3HAHUM MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XMMUYECKUX MPOLIECCOB, CTPOEHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuue-
CKHX BEILECTB M UX BO3MOKHOI'O aHaJIM3a U UCTIOJIb30BaHUS.

3agaum AUCHMIIMHBI:

— J1aTh NPEJCTABIEHNE O CTPOCHUH BEIIECTB, UX CBOMCTBaX U BO3MOXHBIX B3aMMOJECHCTBUAX, KaK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BEILIIECTBAMU;

— 3aJI0KUTh OCHOBBI [IOHUMAaHMUSI OCHOBHBIX 3aKOHOB XMMMHHU, UX MPOSBICHUS B MPHUPOJE C TOUKH
3pEHMSI BAKHOCTH OLICHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTEPss OMOMACCHI, COMYTCTBYIOIIMX KOMITOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIUI;

— YAE€TUTh BHUMAaHUE PEIICHUIO THUIOBBIX 3aj1a4, IPUMEHUMBIX K MpOodeCcCHOHATBHON JIeATeIbHO-
CTH;

— pa3BUTH HaBBIKM PabOTHl ¢ XMMUYECKUMHU BEILECTBAMH, XMMHUYECKOH MOCYAOH, MpUObOpamMu U
00opynoBaHUEM;

— CO3/aTh HAYYHO-TIPaKTHYECKYK0 OCHOBY Ui HW3YYEHHUS JUCHMILUIUH TNpoQeccHOHAIbHON
HaIPaBJIEHHOCTH



IIpouecc u3yvyeHusi TUCHMIJIMHBI HampaBJjieH Ha ¢GopMHpoBaHue ciaedyrIux oduenpodec-
CHOHAJIBHBIX KOMIETEHIUIA:
OIIK-1 — CmocobeH pemath 331241 MPOPEeCCHOHATBHOMN AEATEIBHOCTH HA OCHOBE HCIIOJIb30BAHUS TE€O-
PETUYECKHUX U MPAKTUYECKHX OCHOB €CTECTBEHHBIX U TEXHHMUYECKHX HAyK, a TAK)KE MaTeMaTHYECKOTO arl-
napara.

B pesyabTare n3yueHus JMCHHMIIJIMHBI 00y4aIOLIUICH JOJIKEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BHIOOD YCIOBHI M BO3MOXXHOCTH YIIPABICHHs HAIPaBICHUEM IPOTe-
KAaHHs XUMUYECKUX PEAKLMM, XUMUIO OCHOBHBIX JIEMEHTOB U KJIACCOB HEOPraHMYECKHUX BEIECTB, METO-
OBl UX TIONy4YeHHs, (PU3MUECKHe M XMMHUYECKHE CBOWMCTBA MPOCTHIX U CIIOKHBIX HEOPraHMYECKHX Be-
LIECTB, a TAK)KE METOJbI aHAJIN3a U KOHTPOJIA.

yMeThb:

— IPUMEHATh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTU INPOTEKAHHUS XMMHYECKUX IIPOLIECCOB A
TUTAHUPOBAHMS U MTPOBEACHUS TEOPETHUECKOTO M MPAKTUYECKOTO MCCIIEIOBAHMUSA, a TaKKe 00pabaThiBaTh
[IOJIyYCHHBIE PE3YIIbTaTHI.

BJIaJIeTh:

— HaBBIKaMU IIPOBEICHUS XMMUYECKOT0 SKCIIEPUMEHTA, B3BECIINBAHMS, IIPUTOTOBJICHHUS PACTBOPOB
U3 BEIIECTB PA3JIMYHOIO arperaTHOro COCTOSHHMSA, aHAJIN3a MOJIyYEHHBIX BELIECTB U PACTBOPOB, OINpeEze-
JICHUS U U3MEPEHUsI Pa3InYHbIX (PU3NKO-XUMHUECKUX CBOWCTB BEILECTB.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl
Jannast yyeOHasi JUCIMILUIMHA OTHOCUTCS K 0OS3aTe€IbHBIM TUCIUIUIMHAM 0a30BOW 4YacTH, 4YTO
o3HauyaeT (hopMUpOBAHHE B Iporecce oOyueHus y O6akagaBpa OCHOBHBIX 0oOmIenpodeccnoHalbHBIX 3HA-

HUN ¥ KOMIIETEHIIUI B paMKax BbIOpaHHOTO MPOduUIIs.

OcBoeHMe JaHHOW JUCUUILIMHBI ABJSETCA HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLEr0 N3y4eHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaIM(PUKALMOHHON paObOTHI.

HepeueHb 06ecnetm6a;0u;ux, conymcemeyruux u obecnevyusaemvix Oucqunﬂun

Ob6ecneunBato- | ComlyTCTBYIOLTHE ObecneunBaeMbIe
e
1. | Maremartuka JlononHuTeNbHBIE TT1aBbl MaTeMATHKU | OcHOBaHUS U (DyH/IaMEHTBI
2> | dusnxa JlononHUTEbHBIE TTIaBbl (PU3UKU [ToaroroBka k ciave u caaya
rOCYJJapCTBEHHOTO SK3aMEHa
TeopeTnueckas MexaHHKa [ToaroroBka k mporieaype 3amiu-
3. | Dxomnorus ThI U 3aUTa BBIITYCKHOW KBaJIu-

(uKaoHHON paboThI

ConpoTHBJIEHHE MaTEPUAJIOB
MexaHnKa TPYHTOB

CrtpouTtenbpHas MEXaHUKA
Maremarinueckre MeTO bl B HHKEHe-
pun

Nk

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOYYalOUIEeMyCsl CUCTEMHOE INPEACTaBICHUE O KOMILIEKCE
n3ydaeMbIx quciumuinH B coorBerctBuu ¢ GI'OC BO, uro obecrnieunBaeT TpedyeMblil TEOPETHUECKUMA
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U OyIyliel AesTeIbHOCTH BhIITYCKHHKA.

4. O0beM TUCIHHUINJIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alomuXxcs ¢ npemnojgaBarejemM
(mo BuAaM y4eOHBIX 3aHAATHII) 1 HA CAMOCTOAITE/ILHYI0 PA00Ty 00y4arommXxcs



O061mas TpyI0eMKOCTh JTUCITATIIIMHBI

Bcero AKaJCMHUYCCKHUX 4aCOB

Bun yuebuoid padots: ouHas (hopma OuHo-3a049Has hopma
KonrakTHasi pa6ora ¢ npenojaaBa- 52,35 10,35
TeJaeM™:
nekruu (JI) 18 2
npaktuueckue 3ansatus (113) - -
nabopaTtopubie paboTsl (JIP) 34 8
WHBIE BUbI KOHTAKTHOW pabOTHI 0,35 0,35
CamocrosiTejibHasi padoTra odyuda- 91,65 133,65
IOIHXCS
M3Y4YEHHE TEOPETUUECKOI0 Kypca 22 40
MMOATOTOBKA K TEKYIIEMY KOHTPOJIIO 34 85
KypcoBasi paboTa (KypcoBOI IPOEKT) - -
MOATOTOBKA K IPOMEXYTOUHOH aT- 35,65 8,65
TeCTaIu!

Bua npoMeKyTo4HO#M aTTecTAlMu: JK3aMeH JK3aMeH
O01asi TPY/10€MKOCTh 4/144 4/144

*KoHTakTHast paboTa 0Oydaromuxcs C MperojaBaTesieM, B TOM YHCJIE ¢ NPUMEHEHHEM AWMCTAHIMOHHBIX 0Opa3oBaTENbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THMA, ¥ (MJIH) 3aHATHA CEMHUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHA, U (WIIN)
IPYINIIOBbIE KOHCYJIbTAIMH, U (WJIN) WHIUBHIYAIBHYIO paboTy o0ydarolerocs ¢ ImpenojaBaTesieM, a TakKe aTTecTalluOHHbIe
UCTIBITAHUS NMPOMEXYTOUHOM aTTecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh MHbBIE BUABI yUeOHOU AEATENBHOCTH, Ipeay-
CMaTpHBAaIOII¥e IPYNIOBYI0 U HHIMBHIYAIbHYIO pPaboTy 00ydYaromuxcs ¢ npenojanaresieM. Yacsl KOHTaKTHOW paboTHI ompe-
nensitorcest [lonoxkenueM 00 opraHu3any ¥ NPOBEJCHUM KOHTAaKTHOW paboThI P peanu3aliuu 00pa3oBaTesIbHBIX IPOrpaMM

BBICIIIEro 00pa3oBaHus, yTBepKICHHBIM YueHbiM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Coeprkanue TMCUUILIHMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3/aesiam)
€ YKa3aHMeM OTBeICHHOT0 HA HUX KOJIHYeCTBA aKaJeMUYeCKUX YaCOB

5.1. TpynoemMkocTh pa3aesioB IHCHUNIHHbI

o4Has popMa 00y4yeHHs

Ne | HammeHnoBaHwue pazaena JUCHUILIH- EIEEITY . | CamocTosTEeIIbHAS
JI 113 JIP | KkoHTaKTHOH
n/n HBI pabota
palboThI
1 | BBeneHue B Kypc

11 BBeneHne u OCHOBHBIC TTOHSTHS U 1 i i 1
OTIpeIeTICHUS

1.2 | dynnameHTanbHbIC 3aKOHBI XUMUAN 1 - 4 5 4
OCHOBHBIE KJTaCChl HEOPTaHUIECKUX

1.3 | coennuenuii. XUMHS SIIEMEHTOB. 2 - 4 6 14
CBOMCTBa BAXXHEHIIINX COCAUHEHUM.

2 | CTpoenmne BemecTBa
CtpoeHue aToMa U IepUOANYECKas
CHUCTeMa XMMHUYECKUX DJIEMCHTOB
2 - 4 6 6

.. Menneneena. [lonstue o xumu-
YEeCKOH CBS3M.

3 BBeneHne B TeOpHI0 XMMHYECKHUX MPOIECCOB

3.1 | DHepreTka XUMHYECKUX MTPOIECCOB | 2 - - 2 2

39 CKOpOCTh XUMHUYECKUX PEaKINi U 5 i 4 5 4
XUMHYECKOE PAaBHOBECHUE

3.3 | PacTtBOpHI 4 - 12 16 16




1/

HanmenoBanue pasaciia IuCIUILIN-
HbI

I13

JIP

Bcero
KOHTAKTHOU
paboTHI

CaMmocTogTrenspHas
pabora

DJIEKTPOXHMHUYECKHE MPOIECChI

4.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKuu

4.2

lanbBaHMYECKUE 3TIEMEHTHI. DIIEK-
TPOJIU3 PACTBOPOB U PACILJIABOB.
Koppo3zus merannos. Borpock! 3ko-
JIOTHUHU.

Hroro no pazgenam:

18

34

52

56

IIpomexyTodHas arrecranus

0,35

35,65

Bcero

144

OuHo-3a04Hast popma oOyueHHsI

o/

HanmeHnoBanue paznena
JTUACIUTIIINHE]

J

I13

JIP

Bcero
KOHTAKTHOU
paboThl

CamocrosiTenbHas
pabora

BBenenune B Kypc

11

BBe,I[eHI/Ie 1 OCHOBHBIC
IIOHATHUA U OIIPCACIICHUA

1.2

CDYHI[aMCHTaJ'IBHBIe 3aKO0- 1
HbI XUMHUHU

14

1.3

OCHOBHBIE KJIaCChl HEOP-
TaHUYECKUX COCTUHCHUM.
Xumus snemeHToB. CBOM- -
CTBa BaKHEHUIINX COEOU-
HEHH.

24

CTtpoeHue BemecTBa

CrpoeHue aToMa U nepu-
oJIMYecKasi CHCTEMA XH-

MHYECKHUX DJIEMEHTOB -
.M. Menneneera. [lons-
THE O XUMHYECKOMN CBSI3H.

10

BBenenne B TCOPUI0 XUHMHYCCKUX IpOoLec

COB

3HepF€TI/IKa XUMHUYCCKHUX
MPOIIECCOB

CKOpOCTh XMUMHUYECKUX
peaxknuii 1 XuMHU4IecKoe -
paBHOBECHE

14

PacTBopb! 1

32

JIEKTPOXMMHUYECKHE MPOLECChI

4.1

OKHUCIIUTETBHO-
BOCCTaHOBUTEIIbHBIE Pe- -
aKuu

12

4.2

I'anpBaHnYECKUE DIIEMEH-
TBI. DJIEKTPOJIA3 PaCTBO-
poB u pacmiaBoB. Koppo- -
3usl MeTAIUTIOB. Bompockl
9KOJIOTHH.

10

Hroro no paznenam: 2

10

125

ITpomMexxyTouHast arTectanus X

0,35

8,65




Bcero
Ne | HaumenoBanue pazuena .. | CamocTosTenbHast
JI I13 JIP KOHTaKTHOM
1/ IIUCIAILINHBL pabora
paboThI
Bcero 144

5.2. Conep:xaHue 3aHATHI JIEKIITUOHHOT0 THIIA

Pa3znea 1. BBenenue B kypc

1.1 Bseoenue u 0cHO8HbIEe NOHAMUS U ONPeEdeNeHUs.

[TpenMer u 3a1auu XUMUH, €€ MPAKTUYECKOE 3HAaUeHHE. XUMUS U MPOOJIEMbl COBPEMEHHOM HAYKH
u obmectBa. Pomp XMMHHM B pa3BHUTUM JIECOXMMHUYECKOro Komiiekca Poccuiickoit ®Penepaunu.
Opranu3zanys caMoCTOSTeNIbHOM paboThI 110 KypCy 00IIei XUMUU.

1.2 @ynoamenmanvrwvle 3aKOHbL XUMUU

3akoH coxpaHeHusi maccbl U 3Hepruu. lleproanuHocTh. 3aKOH coxpaHeHus 3apsaa. OCHOBHbIE
CTEXMOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHbvle Knaccol Heopeanuueckux coeOuHeHull

Oxcuppl, THAPOKCHIIBI (KUCIOTHI U OCHOBaHMSA), conu. KomriekcHbie coenuHenus. OnpeneneHue,
HOMEHKJIaTypa.

CBoiicTBa BaKHEHWINMX COCAMHEHHMH 3JIeMeHTOB. HaxoxkieHwe smeMeHTOB B mpupoje. CriocoOb
nonyyeHust. CBOICTBA ¥ MPUMEHEHHE.

Pa3nen 2. CTtpoenue BemecTrsa

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

OcHoBHblE MOHATUSA O cTpoeHuu aroMa. [loHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHHMS KBAaHTOBOM
MEXaHUKHU. DJIEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lopsmoK 3amojgHEHUs! AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbILIEH SHEpruy, npaswio XyHja, npuHiun [laynum, npasuno Kireukoscekoro,
3aKOH 2JIEKTPOHHOM cuMMeTpuH, 3akoH Moszmnu. [IpaBuia mocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
HEPUOJIOB. S-, P-, d- u f-anementsl. [lepromryueckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3ALUH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTh, aTOMHBIE U HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHHUSL.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

OcHOBHBIE MIPENCTaBICHUS O XHWMHUYECKOM CBS3M: BUABI, METOABl onucaHus. OCHOBHbIE
XapaKTepUCTUKU XUMUYECKON CBSI3M: JUIMHA, HANPaBICHHOCTb, NpPOYHOCTH. KoBaneHTHas cBsi3b. MeTon
BAJICHTHBIX CBS3€H: HACBIIIAEMOCTb W HANpPaBIECHHOCTb CBA3M, KPAaTHOCTb CBS3HU, MOJSPU3YEMOCTD.
I'mOpuanzanms. WoHHas CBsSI3b: JHEpPrHsi HMOHHOW CBSA3M, IMOJIApU3allMsl HOHOB, TMOJSPHOCTh U
MOJIAPU3YEMOCTD CBsI3H. CTpOoeHue BEIIEeCTB B KOHICHCUPOBAaHHOM COCTOSTHUU.

Pa3nes 3. BBenenune B TeOpHI0 XUMHUYECKHUX MIPOLECCOB

3.1 DHepzemuka xumuduecKux npoyeccos

BuytpenHnss sHeprus u sHTanbnud. TeroBble 3 (eKTsl pa3nuuHbIX IpoueccoB. 3akoH [ecca u
clieficTBUS U3 Hero BeITekatomue. CraHpapTHas Temiora oOpas3oBaHus. I[lonstue 00 »HTpOIUU.
W3MmeHeHne SHTponuH B pa3inyHbIX nporeccax. [lonarue 00 sHeprun ['n60ca n e€ n3MeHeHuu Kak Mephl
PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyecKoe pasHogecue

CKOpoOCTh peakliMy B TOMOTE€HHBIX U F€TEPOreHHbIX cucTeMax. MaKkTopsl, BAUAIOLINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTuBMpOBaHHOM KomIuiekce. HeoOpaTumble n oOpaTUMbIe Mpoliecchl. XUMHUYe-
ckoe paBHoBecHe. KoHcranTa paBHoBecus. [Ipuniun Jle-Ilatense.

3.3 Pacmeopui

OO6ume mnoHsATHS O pactBopax. [lpyrume nucnepcHble cucteMbl. OcOOEHHOCTH BOJBI Kak
pactBopuTtena. O6pazoBanue pacTBopoB. PacTBopuMocTh BemiecTB. TepMOXMMHYECKHE MPOLECCHl MPH
pactBopeHnH. CriocoOb! BEIPaKEHUSI KOHIIEHTPALIIH.

Paz6aBieHHBIE pAacTBOPHI HEAIEKTPOIUTOB. WneanpHbie pacTBOphl. KommMraTuBHBIE CBOMCTBA
pactBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJIHBIX PAaCTBOPOB AJIEKTPOJUTOB. IOHHOE mpou3BeaeHue BoAbl. BogopoaHbIil moka-
3arenb pH. CuiibHBIE U citabble IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconuanuu. 3akoH pazbasiie-
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Hus OctBanbaa. NoHHbIE peakiuu.

VYcnoBust cMelenus paBHoBecusi. [IpousBenenne pactBOpuMOCTH. KoJMuecTBEHHOE OMMCAaHHUE
paBHOBECHUI B pacTBOpax 3JEKTPONHUTOB. [IpuMeHeHHe 3akoHa ACHCTBYIOIIMX MAcCC K JJIEKTPOIUTAM.
I'maponus coneit. CreneHs U KOHCTaHTa TUAPOJn3a. Jucconuanms KOMIUIEKCHBIX COSIMHCHUH.

Krnaccudukanus v XxapakTepucTHKa XUMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJIOB aHaM3a. AHa-
JINTUYECKUE PEAKIIUU Ha UOHBI.

Pa3nen 4. DaekTpoxumMuyeckue npouecchbl

4.1 OxucaumenbHO-80CCMAHOBUMEbHbLE NPOYECCHL

Baxwuelime BOCCTAHOBUTENIM U OKUCIUTENNA. METOABl COCTABICHUSI YPABHEHUN OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakiuii. BisiHue cpenpl Ha XapakTep NPOTEKaHUs PEaKIUi.

OKBHUBAJICHT OKHUCJIUTEIIS i BOCCTAHOBHUTEIIA. Knaccudukanus OKHMCJIUTEIIHFHO-
BOCCTaHOBUTEJIBHBIX PEAKIUM.

lasibBaHUYECKUNA 3JIEMEHT. JJEKTPOJHbIE MOTeHIMaIbl. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
noTeHIuansl. Hampasienne mpoTeKaHus OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakiiuii. Xumus S, p, d, f-
MECTAaJIJIOB.

4.2 Onekmpoauz

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Mporiecc. KaTomHbie 1 aHOHBIE TIPOLIECCHI.
3aKOHBI JIEKTPOJIN3a. IJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU AHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIbI KOPPO3UHU. DIEKTPOXUMUYECKAs KOPPOo3usl. 3aluTa METAIOB OT KOppo3uu. Bo-
MPOCHI HKOJIOTHUH.

5.3. Tembl u popMBbI 3aHATHIH CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIIAaHOM 110 AUCIUILTIHE MTPETYCMOTPEHBI JJAO0OPATOPHBIE 3aHITHS

TpynoéMkocTh, yac
HaumenoBanue pasnena ®dopma npoBeeHus
Ne O4YHOE OuHo-
JUCLUILIMHBL (MOJYJIs1) 3aHATUSA
3a04Hast
Pasnen 1. Begenue B kypc «O6mas u
1 | Heoprammeckas Xumus (rema 1.1.- nabopatopHas 4 5
1.2. ®yHaMeHTaIbHbIE IOHATHUSA U 3a- pabora
KOHBI XUMHH. 3aKOH SKBHBAJIEHTOB. )
Paznen 1. Benenue B kypc «O0mmas u
HeopraHnuueckas xumus» (tema: 1.3.
nabopaTopHas
2 | OcHOBHBIE KJIACCHI HEOPTraHUYECKUX aGoTa 4 2
coequHennii. Xumus ajaeMeHToB. CBOM- p
CTBa BKHEUIIIMX COCIMHEHHIA. )
Paznen 2. Ctpoenue BemecTBa
(rema: 2.1. CtpoeHue aTomMa U TMEPHO-
nabopatopHas
3 | nuyeckas cUCTeMa XHMHWYECKHX OJie- 4 -
pabora
MeHTtoB J[.M.Menneneera. Tema: 2.2.
[ToHsiTHE O XUMHYECKOU CBSI3M. )
Pa3znen 3. BBenenue B Teopuro XxuMuye-
CKHX MPOIIECCOB
4 (rema: 3.1. DHepretmka XHMHUYECKHUX nabopaTopHas 4 5
nponeccoB. Tema: 3.2. CKOpOCTh XUMH- paborta
YECKUX peaKkUUid U XMMHYECKOE PaBHO-
Becue. Katanutudeckue peakuuu.)
Pa3nen 3. BBenenue B Teopuro XUMHUeE-
5 | CKWX Mporeccos nabopatopHas 4
(rema: 3.3. PactBopsl. [IpuroroBnenue pabota
pacTBOPOB 3aJIaHHON KOHIIEHTPALUK U3




Tpyno€mkocTs, yac
Ne HanmenoBanue pasznena ®dopma nposencHUs PN Ourio-
JTUCITUATITUHBI (MOTYJIs1) 3aHATHASA
3a04Hast
BEIIECTB PA3IMYHOTO arperaTHoro co-
CTOSTHUSI. )
Pa3znen 3. BBenenue B Teopuro XuMHuue-
g | CkuX mporeccos (tTema: 3.3. PacTBOpBI. nabopaTopHas 4 i
CunpHble W CiIa0ble  AJIEKTPOJIUTHI. paborta
Honnble paBHOBeCHSL.)
Pa3znen 3. BBenenue B Teopuro XuMuue-
) nabopaTopHas
7 | ckux mporeccoB (Tema: 3.3. PacTBOpHI. 6 4 -
I'uaponus.) pabota
Paznen 4. DnexkTpoxuMuuyecKue Ipo-
LIECCBI nabopatopHas
8 4 2
(trema: 4.1. OxucauTeIHHO- paborta
BOCCTAHOBHTEIIbHBIC PEAKIINH.)
Paznen 4. Dnexkrpoxumuyeckue mpo-
[ECChI
9 (tema: 4.2. I'abBaHHUYECKUE DJICMEHTHI. nabopaTopHas 9 i
DIIEKTPOIN3 PACTBOPOB U PACILIABOB. pabora
Kopposus metanios. Bonpocs! skono-
THH.)
HTtoro: 34 8
5.4/letasiu3anus caMoCTOSITeIbHONH padoThI
No HaumenoBanue pa3nena Bun camocrositens- TpynoeMkocTsh, yac
- JTUCUUTITAHBI (MOTYJIsS) HOM paboTHI oyHasa OuyHo-3a049Hasd
Pasnen 1. Begenue B kypc «O6mas u | [TogroroBka k omnpocy
Heopranuueckas xumus» (trema 1.1.- 10 TeMe J1abopaTop-
1 | 1.2. ®yngameHTanbHbIC TOHATHS U HOM paboTHI U 3aLTUTE 6 17
3aKOHBI XUMHHU. 3aKOH YKBUBAJICH- OTUYETHBIX MaTepHa-
TOB.) JIOB.
Paznen 1. BBenenue B kypc «O6mas u | [loaroroBka k onpocy
HeopraHuyeckas Xxumus» (tema: 1.3. o TeMe J1abopaTop-
2 | OCHOBHBIE KJIACCHI HEOPTAaHUYECKHIX HOM paboTHI U 3aLIUTe 14 24
coenuHeHU. XUMHUS SJIEMEHTOB. OTUYETHBIX MaTepHa-
CBOICTBa BXKHEHTIIMX COCTUHEHHIA. ) JIOB.
Paznen 2. CtpoeHue BemiecTna [ToaroroBka k ompocy
(rema: 2.1. CTpoeHue aToma | mepuo- | IO TeMe JabopaTop-
3 | audeckas cucTeMa XMMHYECKUX d3Jie- | HOW paboThI U 3aIIuTe 6 10
meHToB J[.M.MenneneeBa. tema: 2.2. | OTYETHBIX MaTepHa-
TToHsITHE O XUMHUYECKO# CBA3M.) JIOB.
Pasnen 3. BBeneHue B Teopuro XUMH-
YECKHX TPOIIECCOB [ToaroTroBka k omnpocy
(rema: 3.1. DHepreTHka XMMHUYECKUX | IO TeMe JiabopaTop-
4 | mpouieccoB. Tema: 3.2. CKOpPOCTh XH- | HOUM paOOTHI U 3aIINATE 6 20
MUYECKUX peakIuii W XUMHYECKOE | OTYETHBIX MaTepHa-
paBHOBecue. Karanutuyeckme peax- JIOB.
1017078
Paznen 3. Beenenue B teopuro xumu- | [logroroska k onpocy
5 | YecKHuX MpOIEeCcCOB o Teme jaboparop- 6 12
(trema: 3.3. PactBopsl. [Ipurorosnenue | HOil pabOTHI 1 3aIIATE
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Ne HanmenoBanue pasznena Bup camocrositens- TpynoemMkocTs, yac
- JUCHUTITAHBI (MOJTYJIsS1) HOM paboThI OYHas OuyHo-3a04yHas
pacTBOpPOB 3aJaHHOM KOHIIEHTPALMU | OTYETHBIX MaTepHa-
U3 BEUIECTB Pa3JIMYHOTO arperaTHOro JIOB.
COCTOSIHHSI.)
Paznen 3. Beengenue B teoputo xumu- | [lonroroska k onpocy
YECKHUX MPOIIECCOB o TeMe J1abopaTop-
6 | (tema: 3.3. PactBopel. CwibHbIE U | HOU pabOTHI U 3aIIHUTE 5} 10
cnalple ANeKTpoNuThl. VOHHBIE paB- | OTYETHBIX MaTepHa-
HOBECHSI. ) JIOB.
[ToaroroBka k onpocy
Paznen 3. Beegenue B TeOpuio XMMH- | TIO TeMe JlabopaTop-
7 | yeckux mporeccoB (tema: 3.3. Pac- | HOIf pabOTHI U 3anTUTE 5 10
TBOpHBL. ['Maponus.) OTYETHBIX MaTepua-
JIOB.
IToaroroBka K ornpoc
Paznen 4. DnekTpoxuMHYEecKue Mpo- pocy
o TeMe J1abopaTop-
g | Mecer HOM paOOTHI U 3aIIUTe 4 12
(rema: 4.1. OxucnureabHo-
OTUYETHBIX MaTepHa-
BOCCTaHOBUTEIIbHBIC PEAKIINH. ) OB
Paznen 4. DnekrpoXxumuyecKue mpo-
HeCCHI [ToaroroBka k ompocy
0 Teme J1aboparop-
(tema: 4.2. I'anmpBaHHYECKUE DIEMEH- .
9 HOH paOOThI U 3aIIUTE 4 10
Thbl. DJIEKTPOJIU3 PACTBOPOB U pacILia-
OTUYETHBIX MaTepHa-
BOB. Koppo3sus meramios. Bonpocsl 0B
9KOJIOTHH.) '
[ToaroroBka K mMpOMEXYTOUHOU arre- | M3ydeHue neKnmoH-
CTalllH HOTO MaTepuaa, Jin-
10 TEepaTypHBIX UCTOY- 35,65 8,65
HUKOB B COOTBET-
CTBUU C TEMATHUKOU
HTroro: 91,65 133,65
6. ITepeyenb y4eOHO-MeTOAUYECKOT0 O0ecTIeYeHHUsI 110 JMCIUILIHHE
OcHOBHAasI M JONOJTHUTEILHAS JJUTEPATypa
Ne T'on
ABTOp, HAUMEHOBAaHHE [Ipumeuanue
/I W3IaHUS
OcHoBHasi yueOHas1 uTepaTypa
1 AxwmetoB, H. C. O6mas u Heoprannueckas xumus : yaeOHuK it | 2021  |[[TomHOTEKCTOBBIN

By30B / H. C. AxmeroB. — 12-¢ u3n., crep. — Cankr-IletepOypr :
Jlanwp, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — Tekcr :
AIEKTPOHHO-OMOJIMOTEYHAsT CUCTeMa. —

AEKTPOHHBIN // JlaHb

JOCTYII IIPH BXO-
€ 110 JIOTUHY U

aposro™
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URL: https://e.lanbook.com/book/153910
Pexxum noctyma: s aBTOpU3. I0JIB30BATENCH.

MudTaxosa, H.III. O6muiast u Heopranuueckas xumus: ydeOnoe no- | 2017 | [TomHOTEKCTOBBIIH
cobue / H.ILI. Mudraxora, T.I1. IlerpoBa; mox pen. A.M. KysHe- JOCTYII TIPH BXO-
1oBa; MuHHUCTepcTBO oOpa3oBaHus W Hayku Poccum, Kaszanckwii i€ T10 JIOTUHY U
HAI[MOHAJILHBIA HCCIIEeI0OBATENIbCKUIM TEXHOJIOTUYECKUI YHUBEPCH- napoiro®
teT. — Kazans: KHUTY, 2017. — 408 c.: Tabi., cxem., ui. — Pexxum
JIOCTYTIA: o IIOAITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: S7E€KTPOHHBIMN.
[TaBnoB, H.H. O6mas u Heopranuueckas xumus: ydeOnuk / H.H. | 2011 | [TomHOTEKCTOBBII
[TaBnoB. — 3-e u3a., ucmp., aom. — Cankr-IlerepOypr: Jlanp, 2011. — JIOCTYT IIPU BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 37eKTpOHHBIH // Dek- 7Ie TI0 JIOTHHY U
TPOHHO-OMOMMoTeyHass cuctemMa «Jlamp»: [caiit]. — URL: aposir*
https://e.lanbook.com/book/4034 Pexxum poctyma: Juisi aBTOPH3.
I10JIb30BaTENEN.
O6mas u HeopraHU4YecKask XMMHUs. DIIEMEHTBI TEOPUH, CIIPABOYHEIE | 2012 46
JTaHHbIC, 3aJlaHUsl JUIS CaMOCTOoATelNbHOU paboTel [Tekcer] : yuel.
mocoOue I CTYJICHTOB BY30B JiecoTexH. npoduis / b. I1. Cepena
[u np.] ; mox pen.: b. I1. Cepensl, JI. C. MonounukoBa ; Ypai. roc.
JIECOTEXH. YH-T. - 2-¢ W3J., nepepad. u gom. - ExatepunOypr :
YIJITY, 2012. - 406 c. : wi. - bubnuorp.: c. 399. - ISBN 9-785-
94984-434-2

JlonosHuTeIbHASA yyeOHAs JUTEpaTypa
AmnapreB, A.M. OOmjas u HeopraHudeckass XuMmus: ydeonoe moco- | 2015 | ITomHOTEKCTOBBIMA
oue / A.W. Anapues, JI.B. llleBauipina; MuHMCTEpCTBO 00pa3oBa- JOCTYII IIPU BXO-
HUs U Hayku Poccuiickoii ®eneparmu, HoBocubupckuit rocynap- Jie 110 JIOTUHY U
CTBEHHBIM TexHudeckuil yHuBepcurer. — HoBocubupck: HI'TY, naposo™*
2015. — Y. 2. Xumus snementoB. — 90 c.: Tabi. — Pexxum gocryma:
no MOATHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=438292 bubauorp. B
KH. — ISBN 978-57782-2738-5. — TekcT: 311eKTpOHHBIH.
Kiroksuna, E. FO. OcHoBel 00mmieit u Heopranmuecko xumuu : | 2011 [[TodHOTEKCTOBBIMA
yuebHoe nocodue / E. 1O. KntokBuna, C. I'. be3psinun. — 2-e u3,. JOCTYI NPH BXO-
— Openoypr : Opendyprekmii [AY, 2011. — 508 ¢. — ISBN 978- i€ TIO JIOTUHY U
5-88838-697-2. — TekcT : anekTpoHHBIN // JlaHb : AIEKTPOHHO- napoiro®
OubMoTeYHas cUCTEMa. — URL:
https://e.lanbook.com/book/134502
Pexxum noctyna: s aBTopu3. MoJIb30BaTeNeil.
Vrai, S.A. OOmas u HeopraHu4yecKass XUMUS : YICOHUK JIJIS CTY- 2004 46
neHToB By30B / . A. Vraii. - U3n. 4-e, crep. - Mocksa : Beicmias
mikona, 2004. - 527 c. : un. - bubnuorp.: c. 519. - [Ipenm. ykas.: c.
520. - ISBN 5-06-003751-7
Koposun, H.B. O6mas xumus [Tekcr] : ydeOHUK A1 CTYAEHTOB | 2005 78

BY30B, 00YYaIOIINXCS 110 TEXH. HATIPABJICHHUIM U CIEIUATBLHOCTSIM /
H. B. KopoBun. - U3n. 6-e, ucnp. - Mocksa : Beicmas mikona,
2005. - 557 c. : w1 - bubmuorp.: ¢. 546. - ISBN 5-06-004403-3
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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
https://e.lanbook.com/book/134502

I'munka, H.JI. O6mas xumus [Teker] : yaeOHUK 1151 OaKaTaBpoB :
yue0. mocoOue I CTYACHTOB HEXHUM. CIlelhaabHOCTeH By30B / H.
JI. 'nuuka ; mox pexn.: B. A. Ilonkoa, A. B. badkoga. - 18-e u3n.,
nepepad. u gon. - Mocksa : IOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. ykasz.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'muuka, H.JI. 3agaun u ynpakHeHus 1Mo oOIieil XuMuu : y4e0. mo-
cobue JuUIsi CTYOSHTOB HEXHMM. crenuainbHocTedi By30B / H.
JI. 'nuuka ; mox pea. B. A. PabunoBuua, X. M. PyOunoii. - usm.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yuebHoe nocobue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Kawura 1 : OcHoBHOM
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 3mek-
TpoHHBIN // JlaHb : aneKTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/160944

PesxuM pocTyna: uisi aBTOpH3. MOJIb30BaTEIICH.

2006

IIoIHOTEKCTOBBIM
JOCTYTI TIPH BXOJIE
T10 JIOTHUHY U
napoJo™*

12

Bonbxun, B. B. O6mast xumus : yaebHoe nmocobue : B 3 kHurax / B.
B. Boapxun. — Ilepms : ITHUITY, [6. r.]. — Kuwura 2 : Cnenuans-
Hbl Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
3JICKTpOHHBIN// JIaHb : 3JeKTpOHHO-OMOJIMOTEUHAs cHUCTeMa. —
URL: https://e.lanbook.com/book/160945

Pexum octyna: st aBTOpU3. MOJIB30BaTENCH.

2006

IIoTHOTEKCTOBBIM
JOCTYII TIPY BXOJIE
T10 JIOTUHY U
napoJo*

13

Boapxun, B. B. O6mas xumus : ydeOHOe mocobue. — Ilepmp :
[THUITY, [6. r.]. — Yacts 3 : U36pannubie rmaBer — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekcrt: anekTpoHHbIi// JIaHb : 351eK-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160943

PesxuM pocTyna: Juist aBTOpHU3. MOJIb30BaTEIICH.

2006

IIoTHOTEKCTOBBIM
JOCTYII TIPU BXOJIE
T10 JIOTUHY U
naposo™*

14

Kapanerbsan, M.X., dpakun C.M. OOmas 1 HeopraHu4eckas Xu-
mus : YueOnuk g By30B / M. X. Kapanetssun, C. U. [Ipakun. - 4-
e u3l., crep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{ns BeIciei
mkonsl). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. XKectkocts Boabl. OmnpeseneHue KECTKOCTH U
CHOCOOBI €€ YCTPAHEHUs : METOA. YKa3aHus JUIs jal. 3aHATUH CTY-
JIEHTOB OYHO-3204. U 3a04. ¢opm obyuenus / JI. B. Jlemunosa [u
ap.] ; Ypan roc. nmecorexH. yH-T. - ExarepunOypr : [YIJITV],
2006. - 16 c. - bubymorp.: c. 16.

2006

84

16

Cepena b. I1. MoHHbIe paBHOBECHS B PacTBOPAx AJICKTPOJUTOB :
METO/I. yKa3aHusl st J1a0. 3aHATHI CTYJCHTOB OYHOU, OYHO-3a04. U
3a04. popm oOyuenus / b. I1. Cepena [u ap.] ; Ypai. roc. 1ecoTexH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

2006

79

17

Hemuposa JI. B. Kitaccel HeOpraHM4eCcKuX BEIIECTB: HOMEHKJIATY-
pa, moiy4deHue, cBoicTBa [Tekct] : Mmetoa. yka3aHus i jga0. 3aHs-
THAW JUTsI CTY/ICTOB OYHOM, OYHO-3304. U 3a04. (hopm oOyuenwus / JI.
B. lemunosa [u np.] ; Ypan. roc. 1ecoTexH. yH-T. - EkarepunOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenue atomMa ¥ NEPUOAUYECKUNA 3aKOH : METOJ.
yKazaHusg Ais Jab. ¥ IpakT. 3aHATUN CTYAEHTOB OYHOM W 3a04.
dbopm o0yyeHHs 1O BCEM HANpPABJICHUSAM U CHEIHATIBHOCTIM 00Y-
yenus B YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH. yH-
T. - ExatepunOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-

2008

OIeKTPOHHBIN apXHB

/1146
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

xuM goctyna: https://elar.usfeu.ru/handle/123456789/55
19 | Hemumesa C. B. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUM . | 2009 OJNEKTPOHHBIN apXHB
METO/JI. YKa3aHus AJis J1a0. U MPaKT. 3aHATUN 71 CTYI€HTOB OYHOMN /128

u 3a04. Gopm oOyuenwms Hampasienuid: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumena [u ap.] ; Ypain.
roc. JecoTexH. yH-T. - ExarepunOypr : YIJITY, 2009. - 43 c. -
bubnuorp.: c. 43, Pexum JIOCTYyMa:
https://elar.usfeu.ru/handle/123456789/299

20 | T'onybepa T. b. Karanutuueckue cucreMsl B Kypce "Xumus" : Me- | 911 | O7CKTPOHHBIH apxuB
TOJ. yKa3aHus s ja0. W MPAKT. 3aHATUM JJIs CTYJICHTOB OYHOM M
3a04. ¢opm obyuenms / T. b. ['omybera, C. B. Ileaumena ; Ypain.
roc. J€COTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubmuorp.: C. 1. Pexum JOCTYyMa:
https://elar.usfeu.ru/handle/123456789/206

*- Ipesk/Ie YeM MPONTH 10 CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3IEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCIeUnBaeTCs CO-
OTBETCTBYIOLIUMHU CPEACTBAMU HH()OPMALIMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxnpiii oOyvaromuiics obecreyeH AOCTYNOM K 3JeKTpOHHOM Oubmuorteunoit cucreme YIJITY
(http://lib.usfeu.ru/), 9BC HUznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3naHusi MO0 OCHOBHBIM H3y4YaeMbIM TUCIHILIMHAM U CHOPMHU-
POBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAAATEIIIMHU YICOHOU U Y4€OHO-METOAMUYECKOU JTUTEPATyPHI.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI

1. CnpaBouno-nipaBoBas cucteMa «Koncynprant [1mocy.

2. UadopmanmonHo-mipaBoBoii moprain ['apant. Pexxum noctyna: http://www.garant.ru/

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

IpodeccnonanbHbie 0a3b1 JAHHBIX
1. Hayunas snekrponHas 6ubnnoreka elibrary. Pesxxum nocryna: http://elibrary.ru/.
2. DnexTpoHHBIH (OHI MPABOBOW M HOPMATHBHO-TEXHUYECKOH IOKyMEHTarmu «TexskcmepTy.
Pexxum noctyma: http://docs.cntd.ru/.
3. PeecTp HOBBIX M HAMJIYYIINX TEXHOJOTHH, MATEPHATIOB ¥ TEXHOJIOTHUCCKUX PEIICHHH TTOBTOP-
Horo npuMeHenust. Pexxum nocrymna: http://rnnt.ru/technologies/.

7. ®oHJ OLEHOYHBIX CPEICTB A NPOBEICHUs IPOMEKYTOYHOH aTTeCTALUU
00y4YaKOIIUXCS M0 TUCHHILINHE

7.1. Ilepevyenb KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npollecce OCBOeHHsI 00pa-
30BaTEe1bHOM NIPOrPaMMbl

DopmHpyeMble KOMIETEHIINN Bun u popma xoHTposs
IIpoMe:KyTOYHBIN KOHTPOJIb: YCTHBII
OIIPOC Ha DK3aMEHE
Texkymuii KOHTPOJIb: OIPOC, 3aIlUTa
OTYETHBIX MaTepUaJIOB IO JIAOOPATOPHOI
pabote

OIIK-1 CnocobeH pemats 3a1a4u mpoheccCuoHaIbHOM Jes-
TETHPHOCTH Ha OCHOBE MCIOJIb30BAHUS TCOPETHICCKUX U
MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX HAYK, a
Tak)Ke MaTeMaTHYECKOTO armapara
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7.2. Onucanue noxkasareJsieil 1 KpUTepreB OLlEHNBAHUS KOMIIeTeHIHii
HA Pa3JIMYHBIX 3Tanax ux GopMUpPOBaHNS, ONNUCAHUE KA OLeHUBAHUS

Kputepuu oneHUBaHHS YCTHOIO OTBeTa HA JK3aMeHe (IIPOMEKYTOYHBIH KOHTPOJIb Gopmu-
poBanusi komnerenuun OIK-1)

«5» (omauyno): — IaH TOJHBIM, pa3BEPHYTHII OTBET Ha MOCTaBJIEHHBIA BOIPOC, MOKAa3aHa COBO-
KYITHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTE, JOKa3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOXKECHUS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKasi CTPYKTYpa, JIOTMHYECKasi MOCJIEA0BAaTEIbHOCTh, OTpaKaroulas CYIIHOCTb
pacKpbIBa€MBbIX MOHITUN, TEOPHIA, SIBICHHA. 3HAaHHE 00 00BEKTE IEMOHCTPHUPYETCs Ha (POHE TTOHUMAHUS
€ro B CUCTEME JIAaHHOU HAYKH M MEKIUCIHUILTHHAPHBIX CBsi3ed. OTBET M3JI0KEH JINTEPATYPHBIM SI3BIKOM B
TEpPMUHAX HaYKH, [IOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOIIAE BOIIPOCHL;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA MMOCTABJICHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJICJIUTH CYIIECTBCHHBIC U HECYIIECCTBCHHBIC TIPU3HAKHU, IPHUYUHHO-CIICACTBEHHBIC CBsI3U. OTBET YETKO
CTPYKTYpPUPOBAH, JIOTHUYEH, H3JI0KECH B TePMHUHAX Hayku. OJHAKO MOMYIIEHbl HE3HAYUTEIbHBIE OMIHOKH
WJIA HEJIOYEThI, HCIIPABIICHHBIC 0aKaJlaBPOM C IMTOMOIIBI0 «HABOJISIIIUX) BOIPOCOB;

«3» (yoosremseopumenvHo): — NaH HETOJIHBIN OTBET, JIOTUKA M TOCIEI0BATEILHOCTh M3JI0KEHUS
UMEIOT CYIIECTBEHHBIC HapylIeHUs. JlomyieHpl rpyObie ONIMOKU TPU ONPEACICHUH CYIIHOCTUH PAaCKPhI-
BaeMbIX TIOHSTHI, TCOPHIA, SBJICHUH, BCICICTBAC HETIOHMMAaHUsI 0aKaJlaBpOM WX CYIIECTBEHHBIX M HECY-
IIIECTBEHHBIX MTPU3HAKOB U CBsi3eil. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHUE PACKPBITH KOHKPETHBIE IPO-
sIBJICHUsI 000OIIIEHHBIX 3HAHUH HE TTOKa3aHo. PeueBoe odopMieHre TpedyeT MonpaBoK, KOPPEKITUH;

«2» (HeyooenemeopumenvHo): — OakalaBp JEMOHCTPUPYET HE3HAHHUE TEOPETHUECKHUX OCHOB
mpenMeTa, He YMEET JiejaTh apryMEHTHPOBAHHBIC BBHIBOJBI M PUBOJUTH MPUMEPHI, ITOKA3bIBACT C1aboe
BJIaJICHNEC MOHOJIOTMYECKOW PEUbl0, HE BJIAJICET TCPMUHOJIOTHEH, MPOSIBISET OTCYTCTBUE JIOTUMHOCTH U
MOCIIC0OBATEIIHLHOCTH U3JIOKEHUS, JICTACT ONTMOKH, KOTOPBIE HE MOXET HCIPABUTH, Ja)Ke IPH KOPPEKIIHH
MperoiaBaTesieM, OTKa3bIBaeTCs OTBEUATh Ha 3aHATHH.

Kpurtepun oneHnBanus onpoca no reme JadopaTtopHoi padorTsl (TeKyLIHii KOHTPOJIb (op-
mupoBaHue kommnerenmuu OIK-1):

«5» (omauuno): oNpoc MPOMIEH C MEPBOroO Pa3a; 1aH MOJIHbIN, pa3BepHYThI OTBET Ha BCE 3ajiaBa-
eMbl€ TPEeroaBaTeseM BONPOCH], I0Ka3aHO 3HAaHUE U MOHMMaHKe TeMbl. OOydaromuiics MpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAaye KOJJIOKBHYMa, 3HACT ¥ MMOHUMAET XOJ1 BBIIOJHEHHUS MPeCTOsIEeH a-
O6opaTopHOI pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOH MOMBITKHU; JaH MOJHbIM OTBET Ha BCE 3aJaBaeMble Ipe-
[10/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHWE U MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
MPAaBUJIBHO OTBETUJI Ha BCE BONPOCH! KOJUIOKBHYMA C IMOMOIIBIO MPEIO1aBaTelisl, 3HaeT U OHUMAET XO[
BBITIOJTHEHUS MTPEACTOsIIEeH Ja00paTopHOil paboThI.

«3» (voosnemseopumenvHo): ONPOC NPOIJIEH ¢ TpeThel MONBITKU; JaHbl OTBETHI HA MOJIOBUHY 3a-
JaBa€MbIX IPENOJaBaTeIEM BOIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATHUN TEMbI, BHIHECEHHOM Ha
KOJIJIOKBUYM. B 0TBeTe CTylE€HTOB OTCYTCTBYIOT BBIBOJABI. ¥ MEHHE PACKPHITH KOHKPETHBIE MPOSBIECHUS
0000IIEHHBIX 3HAHUN He moka3zaHo OOywaromuiics MpU cllade KOJJIOKBUYMa IPaBUIBHO OTBETHUJI Ha
OOJIBLIIYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peyeBoe opopmiieHHe TpeOyeT MONpaBOK, KOPPEKIUHY;
CTYJICHT 3HAET XOJ BBIMOJIHEHUS TTPEACTOSIIEH JTabopaTOpHOil pabOTHI.

«2» (neyOoeremeopumenvHo) — 00Oy4aIOMIUNACSA HE 3HAeT OCHOB TEMbI, HE CIIOCOOEH JieNaTh apry-
MEHTUPOBAaHHBIE BBIBOJBI M MPHUBOJUTH MPUMEPHI, TOKA3bIBAET €i1a00€ BiaJ€HHE MOHOJIOTUYECKOH pe-
4bl0, HE BJIAJICET TEPMUHOJIOTUEN, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH M TOCIIEN0BATEIBHOCTH U3JI0XKeE-
HUS, JieJlaeT OIMOKHU, KOTOPbIe HE MOXKET UCIIPaBUTh, Aa)Ke MPHU KOPPEKIIUHU IIpernoaaBaTesieM, OTKa3blBa-
eTcs OTBeuaTh Ha BOIpOckl. OOydaronuiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MIPOBECHUS MPEACTOALIECH TabopaTOpHON PabOTHI.

Kpurepun ouneHuBaHHMs BbINOJHEHUS JIA0OPATOPHBIX pPadoT M 3alIUTHI OT4YeTa (TeKYyUIUi
KOHTPOJb popmupoBanue kommnerennun OIK-1)
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«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; OPOPMIICHHE U COJIepKaTeNIbHAs YacTh OTYeTa 00pas-
IIOBbIE; pab0Ta BBIMIOJHEHA CAMOCTOSATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIIEHHUS, 3aKIIIOUCHUS U
BbIBOIbI. O0yYaromuiicsl MpaBUIIbHO OTBETUII HA BCE BOMIPOCHI MIPH 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJIHEHA B CPOK; B O(POPMIICHHH OTYETA M €0 COJEPIKATEIHHON YacTh
HEeT rpyObIX ommOOK; paboTa BHINOJIHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHHMS,
3aKIIIOYCHUS U BBIBO/IBI. OOyUYaIONIMIACS MPH 3alIUTe OTYECTHBIM MATePHAJIOB TPABHIBLHO OTBETHII HA BCE
BOIIPOCHI C IOMOIIBIO TIPENogaBaTerIsl.

«3» (yooeremeopumenvro): paboTa BHINOJHEHA C HapylIeHHEeM Ipaduka; B opopMIICHUH, COIEP-
KATeJIbHON YacTh OTYeTa eCTh HEJOCTATKH; padoTa BBHIIOJHEHA CAMOCTOSTEIBHO, MPHCYTCTBYIOT COO-
cTBeHHbIe 00001IeHNs1. OOYJarOIIUIACS MPH 3alUTe OTYCTHBIM MaTEPUAIIOB OTBETHII HE Ha BCE BOIIPOCHI.

«2» (Heyoosnemeopumenvro): odopmiieHne pabOThI HE COOTBETCTBYET TPEOOBAHUSM; OTCYT-
CTBYIOT HMJIM CJICJIaHbl HETIPaBHIIbHBIC BBIBOJIBI U 0000meHHs. OOydJaronmiicss He CMOT 3allUTHTh OTYEeT-
HbIC MAaTEPHUAJIbI U TIOSICHUTD TIPEICTABICHHBIE TaHHBIC.

7.3. TunoBble KOHTPOJIbHbIE 33JaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE /1JIf1 OIleHKH 3Ha-
HU, yMEeHUI, HABBIKOB U (WJIH) ONBITA AeATEJILHOCTH, XapAKTEePU3YyIOIUX 3Talbl (POPMUPOBAHUSA
KOMIIeTeHI[Uii B Ipolecce 0CBOEHUsI 00Pa30BaTe/bHOI MPOrpaMMbl

Bomnpocel k 3k3aMeHy (IIPOMEKYTOYHbIH KOHTPOJIb)

1. ATomMHO-MOJIEKYJISIpHOE yuyeHue. XUMUYECKUE 3IEMEHTHI U MPOCThIE BEIECTBA. 3aKOH ABOIaJpo

Y 3aKOH DKBHUBAJICHTOB.

CocraBHbl€ 4acTu aTOMa, UX 3aps] U Macca. YpaBHeHue [lnanka.

3. JIBoiicTBeHHas mpupoaa ceeta. KopnyckymasipHO-BOJIHOBOM ayanusMm. YpaBHeHue ne-bpoitns. [lo-
HSATHE O KBaHTOBOW MexaHuKe. YpaBHeHnue lllpenwnarepa. CroiictBa BomHOBOW (pyHKIMU. COOT-
HOLIIEHHEe HeonpeaeneHHocTel [ eiizenoepra.

4. KBaHTOBO-MeXaHMYECKOEe OOBSICHEHHE CTpoeHue aroma. KBaHTOBbIE 4Hcla, WX (PHU3HUECKUIA
cMbIcil. AToMHble opoutanu. OnHoanekrponHsle arombl. [Tpunnun [aynu, npasuno Xynaa. ITo-
CJIEI0BATEIILHOCTh DYHEPIETUYECKUX YPOBHEW B MHOTO3JIEKTPOHHBIX aTOMaXx.

5. CoBpemenHnsle GopmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa MEpUOJAHUYECKOW CHCTEMBI.
W3MeHeHne CBOICTB 3JIEMEHTOB B MEPUOJMYECKOI cHcTeMe (BEpTUKaJlbHAas U TOPU3OHTAJIbHAsS
NEPUOANYHOCTB).

6. Ileproandeckas cucTeMa U ee CBsI3b CO CTpoeHHeM aToMoB. [IpaBuno Kneukosckoro. S-, p-, d-, u
f- onemeHTHI.

7. Pannycsl aTOMOB M MX U3MEHEHHUE B Iepuojax M noarpynmnax. MloHHele pagnychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHHUS U CTEIIEHU OKHUCIIECHMS. I3MEHEHHE KUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUH 110 NEPUOIAM U IPYIIIIAM.

8. MHctopust pa3BUTHS JIEKTPOHHBIX MpeACTaBIeHUI 0 XumMuueckoi cBsi3u (Teopust Koccenst u JIbto-
uca). loHHas v KOBaJIeHTHas CBS3H.

9. HanpaBieHHOCTb M HACBIIIAEMOCTh KOBaJIeHTHOH cBsi3u. [lonsipHas koBaneHTHas cBs3b. [lonsapu-
3yEeMOCTb.

10. MoHHas cBsA3b Kak KpalHUM ciyyail moisipHON KOBaJeHTOM cBsi3u. HeHanpaBieHHOCTh M HEHa-
CBIIIAEMOCTh HOHHOM CBSI3H.

11. KpuBast noTeHIMaIbHON »Heprun MosieKkyn. OCHOBHbBIE MOJOXEHHUS METOJ/la BAJCHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB C O3ULIMHA METO/A BAJICHTHBIX CBS3€EH.

12. Teopus rubpunuzanuu. 3arnojlHeHue THOPUAHBIX opOUTaNel HENOJeNEeHHBIMU MapaMy 3JIEKTPO-
HOB.

13. O6pa3oBaHue KpaTHBIX CBA3EH G- U T — CBSI3U, X 0COOEHHOCTU. OOBSICHEHNE CTPOCHUE MOJIEKYJT
N2 u C2Hs; CH4, NH3, H20.

14. XapakTepuCTUKN XUMHUECKOW CBS3U: JJIMHA U SHEPTHsl, BAJICHTHBINA yTOJI.

15. JlonopHo-akmenTopHas cBs3b. BogopoaHas CBs3b.

16. XKunkoe cocrosinue. BausHue BogopoJHOM CBSI3U Ha CBOMCTBA KUAKOCTH.

N
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17.
18.

19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

PazbaBienHbIe pacTBOPHI HEIEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y paBHenue Bant-I'odda.
JlaBlieHME HACBIILIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns. TemnepaTypbl KUIEHUS U KPUCTAJI-
mu3anuu. Kpuockonus v 30yuIMOCKOIUs.

Teopus snexTponuTryeckoi aucconuanuu Appenuyca. Pons pactBoputens B nmpouecce pacrnaja
AIIEKTPOJIMTA Ha MOHBL J{M3eKTpuuecKas MPOHUIIAEMOCTh U MOHU3UPYIOLIas CIIOCOOHOCTh pac-
TBOPUTEJIA.

Cnalble U cuibHBIE HNEKTPONUTHL. CTENEeHb AUCCOLUAINN U €€ CBA3bh C M30TOHMYECKUM K03 du-
LUEHTOM.

3akoH neicTBUs Macc U pacTBopbl. KoHCTaHTa Aricconmanuy CiadbiX 3JIEKTPOIUTOB. 3aKOH pas-
6asnenust OcTBasibja. BinsiHME OAHOMMEHHOIO MOHA Ha JMCCOLUALMIO €Ia0Oro 3JIEKTPOJIMTA.
CryneHuaTasi JUCCOLMAITHS.

CocrosiHME 3J1EKTPOJIUTOB B pacTBope. MoHBI M HeucconMupoBaHHble MoJieKyibl. Koadduiuenrt
aktuBHOCTH. [ToHATHE 00 MOHHOI CHIIe pacTBOpa.

Honnsle peakuyu. Y CI0BUSA CMEIIEHU HOHHOTIO paBHOBecus. IIponsBenenne pacTBOpUMOCTH.
DNEKTPOIUTUYECKAS AUCCOLMAIUS MOJIEKYJI BO/Ibl. IOHHOE ITpOU3BENEHNE BOIBI.

Bomopoansriii mokazarens. CriocoObl onpenenenus pH. KucioTHo-ocHOBHBIE HHIMKATOPBI.
I'unponus. CreneHb rujponusa, €€ 3aBUCUMOCTh OT KOHLEHTpaluu, Temieparypbl. Koncranra
TUIPOJIN3A.

Pasznuunsle ciydan runponusa. [lpumepst.

CoBpeMeEHHBIE TEOPUH KUCIIOT U OCHOBAHUM.

Baxkneiiimye OKHCIUTENM W BOCCTaHOBUTENIU. V3MEHEHHE OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX
CBOICTB 2JIEMEHTOB B IEPUOJAX U IOAIPYIIIIAX.

CocraBiieHrne ypaBHEHHH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Knmaccudukanus okuc-
JIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI. BpIUnCIeHNEe XUMUYECKUX YKBUBAJIEHTOB OKUCIUTENS U
BOCCTAHOBUTEISL.

BnusiHue teMieparypbl, KOHUEHTPALUKA PEareHTOB, UX MPHUPOABI, CPElbl U APYTUX YCIOBUH Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX MpoueccoB. YpaBHenuss Hepucra. Mcnosnb3oBa-
HUe TalbJIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MMOTEHIIUAIOB JUIsS PELICHUs BOIIPOCa O BO3MOXK-
HOCTHU IIPOTEKAHUS PEAKIIUH.

TepMonnHaMuyeckas cucreMa. 3aKOH COXpPaHEHUs SHEPIruu. BHYTpEHHS HEPIUs U SHTAJIBIINA.
DK30- U SHIOTEpPMUYECKUE peakIuU. TepMOXUMHUYECKUE YpaBHEHHUSI.

3axoH ['ecca u cnenctBus us Hero. [Ipumepsr.

OHranbnus oOpa3zoBaHus. CraHgapTHbIE cocTOSHUS BellecTB. CTaHIapTHAs SHTAJbBIUS 00pa3o-
BaHUs U CTOPaHUS.

Maxkpo- u MukpococtosiHus. BepostHocTh coctosiHus. [lonarue o6 sutponuu. CrangapTHas >H-
Tponus. Mi3MeHeHue SHTPONINHY B Pa3IMUHBIX IPOLECCAX.

[Tonsitue 06 »Heprumn I'mbOca, ee M3MEHEHNH Kak Mepbl peakMOHHON crocobHocTH. Kpurepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OObpatumble U HEOOpaTUMBbIe Mpoliecchl. ['OMOreHHble U reTeporeHHble paBHOBecus. KoHcraHTa
paBHOBECHSI B TOMOT€HHBIX U F€TEPOTrE€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBsA3b KOHCTAHTBHl PAaBHOBECHS! CO CTaHIAAPTHBIM W3MEHEHUEM SHEPruu
I'n66ca.

[Tpunnun Jle-Illarense. BiustHue TemmepaTypsl, JaBICHUS W KOHLEHTPALMKM PEAreHTOB HA paB-
HOBECHE.

DOnemMeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaknuili. CKOpoCTh peakiuil B
TOMOT€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

@daxTopHl, BAUSIIOUINE HA CKOPOCTh peaklnu. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MonekynsipHOCTb U NOPANOK peakunu. [lopsaaok HeanneMEeHTapHBIX peaKLUi.

3aBUCUMOCTbh CKOPOCTH peakluu OT TeMieparypsl. [loHsaTHEe 00 aKTUBHOM KOMILIEKCE. DHEPTus U
DHTPONUS AKTUBALIUH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Kiaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. IIpomeccesl, conpoBoxatomue odpazoBanue pacTBopoB. Colib-
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BaTalusl.

45. Pa3nuyHble BUJb! BIPAKEHHS KOHIIEHTPALUK PACTBOPOB U MX B3aUMHBbIC 1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B XKHUIKOCTAX. 3aKkoH [ enpu. BiusiHue Ha pacTBOPUMOCTD
IIPUPO/BI BEILECTB, TEMIIEPATYPBI, AABJICHUA. 3aKOH PACIIPEACICHUS.

47. HomeHklaTypa U OCHOBHBIE THUITBI KOMIUIEKCHBIX coeanHeHui. Kinaccupukanus KOMITIEKCOB 1O
BHJly KOOPJUHUPYEMBIX JINTAHIOB.

48. DNEKTPOXMMHYSCKUN psil HANpsDKEHUH MetayuioB. [ anpBaHndeckue 3nemMeHTsl. DJ[C ranpBaHu-
YECKOT0 JIEMEHTA.

49. DrexTponn3 KaK OKUCIUTENbHO-BOCCTAHOBUTENBHBIN mpouecc. 3akonsl Papanes. [Ipaktuaeckoe
3HAYEHUE DJICKTPOIIN3a.

50. DneKTposn3 paciIaBOB M BOAHBIX PACTBOPOB AJIEKTPOIHUTOB.

51. Koppo3us MeTaiiioB. MeToibl 3allUThl OT KOPPO3HH.

Buuner (o6pazeu) K 3x3amMeHy (MIPOMEKYTOUYHBIH KOHTPOJIb )

1. Kakoe KOJIu4ecTBO BEIIeCTBa MOJIEKYJI BOJIOPOJIa COAEpIKAT 12,O4~1025 aTOMOB BoJIOpoa?
2.HammcaTte  MOJEKyJspHOE, TOJHOE ©  COKPAIIEHHOC HWOHHOE  YpPaBHEGHUS  PEaKINH

Fe(OH), + HNO, —
[To noHHOI hopMe COCTaBUTH MOJICKYJISIPHOE YpaBHEHUE:
Pb*" +S*" — PbS
3. B monekynsapHoii u nonHoit popme paccmorpets ruaponus NazPO4. YkazaTs cpeny (Kucnas,
HEUTpabHAs WM MISJIOYHAs) PEaKIIUH.
4. VIOHHO-3JICKTPOHHBIM METOJIOM OIPEICIIUTh KOA((MHUIIMCHTHI B YPAaBHCHUN PEAKIIUU:
Al +H,0 + NaOH — [AI(OH), [* + H,+ ...

5. Ykaxure, usmeHeHueM kakux napamerpos (T, P, C) MOXKHO CMECTUTh XMMHYECKOE PaBHOBECHUE C
LEJIBIO YBEJIMYEHHS BBIX0/1a IIPOJTYKTOB PEAKLIUN: H,S, + 1., <>S, +2Hl,;AH)0

6. BogopoaHslii anekrpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOAHBINA noTeHIan. Y paBHeHre HepHeTa.

7. Kakoit 006€M (MIT) pacTBOpa TUAPOKCUIA KA ¢ MOJIIPHOUW KOHIIeHTparuei 0,2 Moib/i1 TpedyeT-
csa jua HeWrtpanmmsanuu 100 mi pacTBopa CepHOM KHCIOTBI ¢ MOJIApHOM KoHUeHTpanueit 0,1
MOJIb/?

Bomnpocekl k onpocy 1o TeMaM J1a00paTOPHBIX padoT (npumepst), (TeKyHil KOHTPOJIb)

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

«Ornpenenenne SKBUBAJICHTHON MacChl HEU3BECTHOIO METAJLIIa»
1.®opMynMpoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMAaTUUYECKOE BbIpaXKEHUE.
2.®DopMyIHpOBKA 3aKOHA COXPAHEHUS MACCHI.
3.®opMyIMPOBKA 3aKOHA ITOCTOSTHCTBA COCTABA.
4.®dopMyIMpOBKa 3aKOHA KPAaTHBIX OTHOLIECHHUM.
5.®@opmMynupoBKa 3aKOHA SKBUBAJIEHTOB, €T0 MAaTEMaTUUYECKOE BbIPAXKEHHE.
6.01mpeneneHue MOHATHIL: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJIEKYJspHAsl Macca, MOJIsipHasi Macca.
7.0npeneneHue MOHATHHA: SKBUBAJIEHT 3JIEMEHTA, MOJIApHAs Macca SKBUBAJIEHTa, Gopmyna Juis
pacuera MOJISIPHON Macchl IKBUBAJIEHTA 3JIEMEHTA.
8.0OmnpeneneHre NOHATHIA: SKBUBAJIECHT BEILIECTBA, MOJSIPHBIA 00bEM HKBUBAJIEHTA ra3a.
9.®opMynbl AJ1 pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTAa OCHOBHBIX (UETHIPEX) KJIACCOB HEOPTaHHU-
YECKUX COEIMHEHUM.
10.®opmynupoBka 3akoHa ABOTaJpo, CMBICI U BEIMYMHA YUCIa ABOTaapo.
11.®opmynupoBKa IByX CIEICTBUN U3 3aKOHAa ABOrajpo.
12.06beM, 3aHMMaeMbli JTIOOBIM T'a30M MPU HOPMAaJbHBIX YCIOBUAX (H.y.). [IpuBectu 3HaueHus
TaBJIEHUA U TemnepaTypsl ipH H.y. B cuctemax CH u CI'CE.
13.Marematuyeckoe BbIpakeHHE 00bEeIMHEHHOT0 ra30BOro 3akoHa (ypaBHeHust KiamneiipoHna).
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14 Maremarnueckas 3anuch ypaBHeHus: MenneneeBa — Knaneiipona.

15.TlonsiTHEe MapUHaATIBLHOTO JABJICHHS Ta3a. 3aKOH MapiuaibHbIX AaBieHUul [{anbToHa.

16. BemectBo cocrout u3 menu u cepel. M3 0,667 r atoro Bemecta nomydeno 0,556 r okcuga me-
mu(Il). Beraucnure MaccoByIO OO MM B BEIIECTBE U HAHAUTE ero GOpMYyITy.

Pa3nean 1. rema: 1.3. JlabopaTopnas padora No2
«OCHOBHBIE KJIACChl HEOPIraHUUECKUX COCAUHEHUNH. XUMUs J1eMeHTOB. CBOWMCTBA BaXKHEUILINX CO-
€IUHEHUIN)

1.IlonsiTre XUMHUYECKH 371IeMeHT. UTO 03HAaYaeT 3anuch lﬂ' Ru?

2.IlepedncianTe CUMBOJIBI JJIEMEHTOB, Ha3bIBAEMBIX IIEJIOYHBIEC AJIEMEHTHI.

3.IlepeuncnuTe CUMBOIIBI JIEMEHTOB, HA3bIBACMBIX TaJIOTCHAMH.

4.IlepedncianTe CUMBOJIBI JJIEMEHTOB, HA3bIBAEMBIX I1€JI0YHO-3EMENbHBIMH.

5.Kakue 3meMeHTHI Ha3bIBAIOT HeMeTalutaMu. [IpuBennuTe Bce UCKITIOYCHHS U3 CHOPMYITUPOBAHHOTO
MpaBuUIIA.

6.Kakue ameMeHThl Ha3bIBAlOT MeTayiamu. lIpuBenuTe Bce MCKIIOUEHUST U3 CHOPMYIUPOBAHHOTO
MpaBuUIa.

7.[aiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yroIIero OKCU JIEMEHTA B HU-
ke npuBeneHHbIX okcumax: Cro07, TiOz, H202, KO2? Ha3zoBuTe 3TH OKCHIBI, IPUBEAUTE MX I'pa-
¢budeckue GopMyIbL.

8.JlaiiTe onpeneneHnss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecolieoOpa3yromux okcuaoB. [pu-
BEIUTE I10 JIBa MPUMEPA KKIO0Tro TUIa OKcHIoB. [IpuBeauTe nx rpadgudeckue GopMyIibl.

9.[aiite onpeneneHre OCHOBAHUM C TOUKH 3PEHHS TEOPUU IIEKTPOIUTHYECKON aucconuanuu. Yto
HAa3BIBACTCS KUCIIOTHOCTHIO OCHOBaHMI? Kakue OCHOBaHUS HA3BIBAIOTCS IICTIOYaMU?

10./lafiTe ompeneneHre KUCIOT C TOYKH 3PEHUS TEOPHH AJIEKTPOJUTUYECKON AMCCOIUAIK. YTo
HA3BIBAETCS OCHOBHOCTHIO KUCIOT? [IpuBennuTe o oqHOMY IpUMEpy KUCIOPOIACOASPIKAIINX U Oec-
KHCIIOPOJIHBIX KUCTIOT, JaliTe X CUCTEMATUYECKOE U TPAIUIIMOHHOE Ha3BaHUSI.

11.JaiiTe onpeneneHue CPeIHUX COJICH C TOUKU 3PEHUS TEOPUH ICKTPOITUTHUECKOM AU CCOIHAIIH.
UeMm oTiHMuaroTcs OT HUX KHUCIble U OcHOBHBIe conu? [IpuBeaute mo aBa mpuMepa KHUCIBIX U OC-
HOBHBIX COJIeH, Ha30BUTE uX. [IpuBenuTe ux rpadpudeckue GopmyIibl.

12.JTaiiTu ompesieneHne ABOWHBIX U CMEIIaHHBIX cofeil. [IpuBeauTe mo aBa npumepa KakJ1oro THUIa
3THUX coJiel 1 Ha3oBuTe uX. [IpuBeauTe ux rpadudeckre GopMyIIb.

13.Taiite ompeneneHue MoHATHS rpaduueckor ¢opmynsl coenuHenus. [IpuBenute rpaduueckue
dopmyiel coequaeHmit: VOSO4, CrOHSO3, HBrO,, CaHPO4. K xakum kimaccaM OTHOCSATCS 9TH CO-
€IMHEHUS, JaiiTe UX TPaJIUIIMOHHbIC Ha3BAHUSI.

14.[laliTe onpeneneHue MOHATUS CTETICHh OKUCIIEHUS dJIEMEHTa B CO€IMHEHMH. Paccunraiite cre-
MeHn OKUCIeHus deMenToB B coemunerusx KoCro07, HsPOs, SiOs?, Cr2(SO4)3, maiite ux Tpaau-
IIMOHHBIC HA3BaHUSI.

15.Metadochopnas u opropochopHast KHCIOTH — Ha YTO yKa3bIBAIOT MUCIOIb30BAHHBIC MPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMysbl STUX KHCIOT.

16.ITpuBenute oObIuHBIE U Tpaduueckre HOPMYIBI XJIOPCOAEPHKAIUX KUCIOT, COOTBETCTBYIOIINX
CJIEYIOIIUM CTETICHSIM OKUCIeHus xjopa: -1, +1, +3, +5, +7. [IpuBeaute TpaAUIIMOHHbBIC HA3BAHUS
3TUX KUCTO0T. Ha 4To yKa3bIBalOT UCIOJIb30BAHHBIE B HA3BAaHUSIX OKOHUAHUS?

17. CocraBbTe MOJIEKYJIIPHBIC U MOHHBIC YPAaBHCHHSI PEaKIIUi, ¢ TIOMOIIBI0 KOTOPBIX MOXHO OCY-
IIECTBUTH CIICAYIOIIHNE TPEBPALCHUS:

S—S02—>S03—->H2S504—~»CrOHSO4—>NaxSOs—>NaHSO4

18. HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKAXKHUTE 3aps]] KOMIUIEKCHOTO MOHA, CTCTICHh OKHCIIe-
HUS ¥ KOOPJAMHAIIMOHHOE YHCII0 MOHA-KOMILJIEKCO00pa30BaTes, a TAaK)Ke ICHTATHOCTD JIUTAaHIOB.
Nas[Ag(S203)2]; [Co(NH3)6]Cly; [Be(OH)2(H20):]

19.3anmmuTe ypaBHEHHE peaKkiMu B MOJIEKYIIIpHOM U HoHHOM Buze: Cr2(S04)3 + BaCl,—

Pazgen 2. rema: 2.1. JTaboparopHas pabota Ne3
«CTpoeHne aToMa U IepHoINYecKasi CucTeMa XuMuIeckux 3meMenToB J1.J11.MenneneeBay
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1.Monens bopa crpoenus atoma. [Toctostanas Punbepra, ee urciieHHOE 3HaUEHUE.

2.IlonsiTue opoUTATID.

3.Du3nYecKnuid CMBICI U 3HAYECHUS], IPUHUMAEMbIE IJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3n4ecKuil CMBICT ¥ 3HAYCHHS, IPUHIMAEMbIe OPOUTAIBHBIM KBAHTOBBIM YHCIIOM.

5.Buja snexTpoHHBIX 00JIakOB (OpOWTajeil) U COOTBETCTBHE MEXKIY YUCICHHBIMH U OYKBEHHBIMH
0003HaYCHUSIMU OPOUTAIILHOTO KBAHTOBOT'O YHCIIA.

6.Du3nYeCKUid CMBICI U 3HAYEHHUS], IPUHUMAEMbIE MAarHUTHBIM KBAHTOBBIM 4HCIOM. CBSA3b 3THX
3HAYEHMI ¥ YKcna S-, P-, d- u f-opOuraneii.

7.DU3NYECKUN CMBICI U 3HAYEHUS], IPUHUMAEMbIE CIIMHOBBIM KBAaHTOBBIM UHCIIOM.

8.Yci0BHas 3aluCh YPHEPrETUYECKOM TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

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

10.@opmynupoBka u puznyeckuit cmpica npuHiuna [aymm.

11.®@opmynupoBka 1 PU3MUECKHUI CMBIC TIpaBHiIa XyHa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTCs IJICKTPOHHOM KoHpurypamuein aroma? IlpuBenuTe MOJHYIO 3JICKTPOHHYIO
KOH(UTypaluio aToMa 3J1eMeHTa ¢ 3apsaoM sapa S1.

14.Paccunraiite MaKCUMaJIbHOE YHCIIO 3JICKTPOHOB, KOTOPBIE MOT'YT HaxoAuThest Ha 3P u 5f opou-
TajsX.

15.I1IpuBenute coBpemennyto hopmynupoBky [lepuonnyeckoro 3akona /[.J11.Menneneesa.
16.0npenenenne n GpU3MUECKUI CMBICI MOHATHIA: () PEKTUBHBIN 3aps] Aapa, TOCTOSHHAS SKPaHH-
pOBaHUSI.

17 Ilonstus paguyca aroma u noHa. Kak usmeHsieTcs painyc 4acTUIIbl P TIEPEXOJIE: aTOM — €T0
MOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENILHO 3apSKEHHbIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS paJlyCchl aTOMOB MPU NEPEMELIEHUH BAOJIb IIEPUO/IA CIeBa HAIIPABO
Y TIpU TIEpEMEIIEHUH CBEpXY BHU3 BJIOJIb TVIABHBIX U TOOOYHBIX MOATPYI?

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

20. Omnpenenenue MOHATHS SHEPTUS CPOJICTBA K AJIEKTPOHY, SAMHULIBI €€ U3MEPEHHUS U XapaKTep ee
W3MEHEHUS B IEPUOJAX U TpyMax.

21.IlonsiTre 1 pU3HUECKUN CMBICI 3JIEKTPOOTPULIATEILHOCTH 3J1€MEHTOB 1o Mannukeny. Equnuisl
€€ U3MEpPEHHU U XapaKTep U3MEHEHHUs B IEpUOaxX U rpymmax.

22.0THOCUTEIBHBIE DJIEKTPOOTPULIATENBHOCTH 10 [loNMHTY: Kak OLIEHUBAIOTCA U 3aKOHOMEPHOCTH
W3MEHEHUS UX 3HaYEHUH B IEPUOJIax U rpyImax.

23. Hanmmmute 21eKTpoHHBIE (POPMYITHI IPUBEICHHBIX HUKE HOHOB. K ceMeHCTBY KaKuX 2JIeMEHTOB
OTHOCSITCSI aTOMBI 3THX HOoHOB? Sn?*, Mn?*, Cu?t, Cré*, S%.

3ananus 1Sl NPAKTHYECKHX PadoT (TeKyIHii KOHTPOJIb, MPHMepbI)
®parmeHT K TeMe «OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKInm

3ananue 1. MccaenoBanne oKUCIUTEIbHBIX CBOHCTB MEPMAHIaHATA KaJUs B KHCJIOH cpeje.
Jns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHUE AJICKTPOJHOTO MOTEHIIHAIA

CHCHYIOHIGﬁ OKHCIUTEIFHO-BOCCTAHOBUTEILHOI CHCTEMBI:

MnOs + 8H* + 5" = Mn?* + 4H,0,

ecu xoHnenTpamus MnOs 1 Mn?*, a Takske TemmepaTtypa ¥ JaBjieHHe COOTBETCTBYIOT CTAHAAPTHBIM.

CpaBHI/IBaIOT BBIYUCJICHHOC 3HAYCHUC JJICKTPOAHOTO MOTECHOHAJIAa CO CTAHAAPTHBIM M JCJIalOT BBI-

BOJ O BJIUAHUU CPEABI HA OKHUCINUTCIIBHBIC CBOMCTBa NepMaHIraHaT-uoOHOB.

CTposT TpaduK 3aBUCHMOCTH OKHCINTENbHOTo noTennuana MnOs/Mn?* ot pH cpenst. [Tpu xakux

pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MNO4” noHamu:
I, Br, CI"? IToka3siBaroT 3Tu 001acTu Ha rpaduke.
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3ananme 2. BoccTaHoB/IeHNe MEePMAHTaHATA KAJHA B Pa3JIMYHBbIX cCpeaax.

B Tpu oTnenbHBIC MPOOUPKH C paCTBOPOM NIEPMaHTaHATA KaIus JOOABISIOT pa30aBIECHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI M KOHIIEHTPUPOBAHHBIN PACTBOP IIETIOYHU. 3aTEM B KaXKIYIO M3 MPOOU-
POK MPHUOABISAIOT CBEXKENPUTOTOBIICHHBIN pacTBop cyiabdura HaTpust NaxSOs. [l oObsicHeHUsT HAOIO-
JIA€MOT0 HMEIOT BBHUY, YTO B KHCIIOH cpesie 06pasyroTcs nousl Mn?*, B neitrpanbHoit - MNO2 u B cHilb-
HOIIenoyHoil cpene - noHsl MnOs%. TTomb3ysCh MOHHO-3IEKTPOHHBIM METOJOM, COCTABISIOT TIONHBIE
YPAaBHEHUs pEaKIuil.

Ha ocHOoBaHWY BBIYMCIICHHBIX I BceX peakiuii 3HaueHuit DJIC nenaroT BEIBOA 00 OKUCIUTEIbHON
CIOCOOHOCTH MEepPMaHTaHaTa Kajusl B KHCJION, HEUTPAIBbHOM U IIEIOYHOM cpenax.

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

Jnst 3amaHHOM mapbl BeHIECTB (B COOTBETCTBHM C WHIMBUIYAIbHBIM BapHaHTOM) OIPEACIISIOT
OKHCJIUTEIb U BOCCTAHOBUTENb, paccuuThiBatoT DJIC A cTaHIapTHBIX YCIOBUMA M OLICHUBAIOT BO3ZMOXK-
HOCTh CaMOMPOU3BOJIBHOTO MTPOTEKAHUS PEAKIIMH MEX1y HUMHU.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/I0M, COCTABJISIFOT MOJHOE YpaBHEHUE PEaKILIUU.

3ananune 4. CpaBHeHHe OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOWCTB BelIECTB.

s 3apanHOrO BemiecTBa (B COOTBETCTBUM C MHIWBUYaJIbHBIM BapHAHTOM) OMPEICINIAIOT CTEIEHU
OKHCJICHUSI aTOMOB M OTMEYAlOT, OKHCIIUTEJIEM HJIM BOCCTAHOBUTEIEM MOXKET OBITh 3TO BEIIECTBO B
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. [Ipu HeoOXoauMOCTH HCTIONB3YIOT 3HAYCHHsI CTaHAApT-
HBIX JIEKTPOJIHBIX MOTECHIIUAJIOB.

W3 npuBeIEHHOTO CHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOpPbIE MOTYT B3aUMOJIEHCTBO-
BaTh C 3a/IaHHBIM BEILIECTBOM.

VYka3bIBalOT B MPEIINOJAraeMbIX pPEaKlUiX OKUCIUTEIh U BOCCTAHOBUTENb, paccuuThiBaroT D/C
JUTSl CTAHIAPTHBIX YCJIOBHIA.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOAOM, COCTABJISIOT MOJHbIC YPABHEHUS PEAKIIHIA

7.4. CoOTBeTCTBHE IIKAJIbI OLICHOK U YPOBHE# ¢hopMHPOBAHHBIX KOMIIETCHIMI

Yposens chopmu-
POBaHHBIX KOMITE- Ornenka [NosicueHus
TEHIUH

Teoperuueckoe conepkaHue Kypca OCBOCHO IOJHOCTHIO, BCE
IPeIyCMOTPEHHBIE IPOrpaMMOii 00yueHus yueOHbIe 3a/1aHUS BbI-
IIOJIHCHBI.

OOyuaronuiics JE€MOHCTPUPYET CIIOCOOHOCTh NPUMEHSTH
€CTECTBEHHOHAy4YHbI€ 3HaHUs B 00JacTu MpodeccuoHaTbHOU nes-
TEJIBHOCTU B PAMKax M3YYEHHOM TUCHMIUIMHBI, & B YaCTHOCTH: Je-
S MOHCTPHPYET CITOCOOHOCTH 0OOCHOBAHHOTO BHIOOpA yCIIOBUM MPO-
Bricokuit (oTmHuHO) TEKaHUsl, BbIOOpA peareHTOB M UX KOJIMYECTBEHHBIX COOTHOIIECHUH,

(1)2130301"0 COCTOSAHUA JIA ONITUMAJIBHOTO MPOBCACHUA XUMHNYCCKUX
IPOIIECCOB. YCHEUIHO MPUMEHSIET 3HAHHUsI OCHOBHBIX 3aKOHOB XH-
MUH, CTPOSHHS M PEAKIMOHHOW CIIOCOOHOCTH BEIECTB IS pele-
HUS TIOCTaBJIEHHBIX 337a4. CriocoOeH MpOBOAUTH aHAJU3 MOJTyYeH-
HBIX TaHHBIX, ACJIAaTh ITPaBUJIbHBIC, HAYYHO 000CHOBaHHbBIE BBIBOJBI.
['oTOB mpesuiarate CBOM CIOCOOBI PELIEHUs MOCTaBIEHHBIX 3ajad.
I'otoB pa6OTaTB KaK B KOMaH/JC, TAK 1 MHAWBUAYaJIbHO.

Teopernueckoe copepkaHue Kypca OCBOCHO IIOJIHOCTBIO, BCE
MIPEAYCMOTPEHHBIE TPOTPAMMOI O0yUeHHS yueOHBIE 3a1aHUS BbI-
MOJIHEHBI C HE3HAUYNTEIbHBIMU 3aMEUaAHUSMH.

A OO0yyarmuiicss JTEeMOHCTPUPYET CIIOCOOHOCTh TPUMEHSATH
bazoBsrit (xoporo) €CTECTBEHHOHAYYHbIE 3HaHUA B (36J1acm npodeccuoHaIbHON nes-

TEJIBHOCTH B paMKaxX HM3Y4Y€HHON AUCUUIUIMHBI, & B YaCTHOCTH:
CrocoOeH MPOBOJIUTHL OOOCHOBAHHBIM BBIOOpP OMTUMATBHBIX YCIO-
BUI MPOTEKAHUSI PEAKITUH, 3HAET CIIOCOOBI BIUSHUS HA XUMHYECKHUI
MPOIIECC C MENbI0 €ro YCHIICHUs MU OcTaHOBKHM. OOydaromuiics
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Ornenka

TlosicHenns

UCIIOJIb3YET OCHOBHBIE 3aKOHBl XMMHH JUISl PELICHUs] KOHKPETHBIX
3ajJja4, Ha OCHOBE 3HaHUIl O CBOMCTBAX M CTPOCHUU BELIECTBA IIPO-
BOJUT NOJ00p peareHToB, CIOcOOEH MPOBOAUTH aHAIU3 IOJIYUYCH-
HBIX JIaHHBIX, HO JIONYCKAaeT HETOYHOCTU B (hOPMYJIUPOBKAX U BbI-
BOJIAX.

[Toporossiii

«3»
(ynoBieTBOpHU-
TEJILHO)

Teoperndeckoe coaepkaHHE Kypca OCBOCHO YaCTHYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrPaMMO OOyUeHHsT YICOHBIX
3a1aHUH BBIITOJTHEHO, B HUX UMEIOTCSI OIIHOKH.

OOyuaronuiicss 4aCTHYHO CIIOCOOCH MPUMEHSTH €CTECTBEH-
HOHaY4YHBIC 3HAHHUA B 00J1aCTH NPO(ECCHOHATBHON JIESTETBHOCTH B
paMKax M3Y4eHHOH JUCIHUIUIMHBI, @ B YACTHOCTH: MOXKET IO/ PYKO-
BOJICTBOM OCYIIECTBIISITH BBIOOP ONTHMAIBHBIX YCIOBHH IPOTEKa-
HUSI pEaKIMi ¥ BO3MOKHOCTH BIIMSIHUSI HA CMEIIEHHE XMMUYECKOTO
pPaBHOBECHS, C IENbI0 YBEIMYCHUS BBIXOJA MPOAYKTOB PEAKLUH.
CriocobeH moaduparh peareHThl Ui PEHICHHs MOCTABJICHHBIX 3a-
Jad, TIPH 3TOM HUCIIOJIb3YeT 3HAHHS 3aKOHOB XMMHH, CTPOCHUS Be-
IIECTBA U €r0 XUMHUYECKOI akTuBHOCTH. CrIOCOOCH MPOBOIUTH aHa-
M3
NOJYYCHHBIX Pe3yJIbTaTOB UCCICAOBAHMUS, IOMYCKas HE3HAYNUTEIb-
HBIE OIINOKU.

Huzskuint

W@2»
(HeynoBIETBO-
PHUTENIBHO)

TeopeTnueckoe cojiepxkaHUE Kypca HE OCBOEHO, OOJIbIIMH-
CTBO IPEAYCMOTPEHHBIX MTPOrpaMMOi 00ydeHus y4eOHBIX 3aJaHul
1100 He BBIMOIHEHHI, JINOO CONEp)KaT TPyOble OIMIMOKH; JOTOIHH-
TeJIbHAsl CaMOCTOsATENbHAsl paboTa HaJl MaTepualloM HE MpUBesa K
KaKOMY-JIN0O 3HAUUTEIbHOMY MOBBIIIEHUIO KaueCTBa BBIIOJIHEHUS
yueOHBIX 3aJaHHi.

OOyyaromuiicss He COCOOEH NPUMEHATh €CTECTBEHHOHAYY-
HbI€ 3HAHUs B 00J1aCTU PO(ECCHOHANTBHON J1eTETbHOCTH B paMKax
M3Y4YEHHOHN TUCIMIUIMHBL, a B YACTHOCTH: HE 3HAET OCHOBHBIX 3aKO-
HOB XMMUH, TUIOXO MPECTABIsIET BO3MOXKHOCTh X MCIIOJIb30BAHUS
IIPU IPOBEJCHUM BBIUMCICHUN IO ypaBHEHMSAM peakuuil. Mmeer
cy1abble IPeCTaBICHNs O CTPOCHUH BEIIECTB U X XUMHUECKOW aK-
TUBHOCTH, O CIIOCO0aX MpPEeBpAIICHUs OJHUX BEILECTB B JApYyrue, He
BJaJie€T METOJaMH BbIOOpA ONTHUMAJIBHBIX YCIOBUH MpPOTEKaHMS
peaknuii ¥ BO3MOXKHOCTH BIHMSHHS Ha CMEIIEHHE XHMHYECKOTO
pPaBHOBECHS], C LIEJIbIO YBEJIIMYEHUS BBIX0J1a MPOIYKTOB peakuuu. He
crocoOeH MoAOUpaTh PeareHThl Il pEIIeHUs TOCTaBIEHHBIX 3a/1a4.
He Bnaneer HaBbIkaMu 00OOIIEHUS U OLEHKH MOJYYEHHBIX Pe3yilb-
TaTOB MCCJIETOBAHUSI.

8. MeToanyeckue yKasaHus ISl CAMOCTOATEIbHON padoThl 00y4ar0IMXCs

CaMocrosiTenbHast paboTa CiocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOTHI ¢ yueOHOM U Hay4yHOMU JIH-
TepaTypoi, OCMBICICHUIO U 3aKPEIICHUIO TEOPETHYECKOr0 MaTepHhalia, ClIOCOOHOCTH MCIIOIb30BaTh OC-
HOBHBIC €CTCCTBCHHOHAYYHEBIC 3aKOHBI B HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH.

CamocrosaTenbHas paboTa BBIMOJHAETCS BO BHEAYTUTOPHOE (AyJUTOPHOE) BpeMs MO 33aJaHHI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEMNoJIaBaTelsl, HO 0€3 ero HelmoCcCpeACTBEHHOr0 y4acTus (IIpH 4acTHY-
HOM HENOCPEJCTBEHHOM YYaCTHHM IPETo1aBaTelis, OCTaBIISAIONIEM BEIYIIYIO pOJib B KOHTPOJIE 3a paboToi

CTYJICHTOB).

Dopmbl camocmosmenvHol pabomsl 6akanaBpoB pazHOooOpa3Hbl. OHM BKIIOUAIOT B ce0s U3yde-
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HUE Yy4eOHOH, HayYHOW M METOAMYECKOH JINTEpaTyphbl, MaTEPUAIOB MEPUOJUUECKUX U3TaHUN C TIPUBJIE-
YEHUEM DJICKTPOHHBIX CPEJICTB O(UIIMAIIBHON, CTATHCTHYECKOM, MEPUOANUECKON W HAaydHOU WH(pOpMa-
LUH.

B mponecce nzyuenust nucuumiinHbl «Xumus» OakanaBpamu Hanpasienus 08.03.01 «Crpowurens-

CTBOY» OCHOBHbIMU GUOAMU CAMOCMOAMENbHOU pa60mbz SABJIAKOTCA:

- IOJrOTOBKA K ayAUTOPHBIM 3aHATUSAM (JEKLUHUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOLMX 3aJaHUI;

- CaMOCTOsATENbHAsT paboTa HaJl OTAEIbHBIMH TeMaMH Y4eOHON JMCUUIUIMHBI B COOTBETCTBUH C

yueOHO-TEMaTHUYECKUM TJIaHOM;

- [IOATOTOBKA K 3K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA MPENOoJAaBaTeb M3JaraeT M pazbsACHSAET OCHOBHBIC, Hambosee
CIIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NPAKTUYECKHUE IIPOOIJIEMBI, JacT
PEKOMEH/Ialliy Ha BBIIIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xone nexmuii 00y4arommmMces peKOMEH TYeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpaiaTh BHUIMaHUE Ha ONPEeIICHUS TOHATHH, (POPMYTUPOBKM 3aKOHOB M UX MaTeMaTHIECKOe
BBIPA)KECHHE, MOJOKEHHS, PACKPBIBAIOIINE COIECPHKAHUE TE€X WIM MHBIX ABJICHUM M MPOLECCOB, HAyYHbIE
BBIBOJIbI U [IPAKTUYECKUE PEKOMEHAALINH 10 UX IPUMEHEHUIO;

- 3aJ1aBaTh MPENOJABATEI0 YTOUHSIOLUIME BOIPOCHI C LIENbI0 YSICHEHUS TEOPETUUYECKUX IOJI0KE-
HUM, pa3pelIeHNs CIIOPHBIX CUTyalUH.

B pabouux KOHCHEKTax jKeJaTelbHO OCTaBISATH IOJsI, HA KOTOPBIX BO BHEAYAMTOPHOE BpeMs
MOJKHO CHEJIaTh IMOMETKH U3 Y4eOHO-METOINYECKOrO OOECIIeYeHHUs Il CaMOCTOSATEIbHOW paboThl 00y-
YaIOLUXCs, JOMOJHSOIIEr0 MaTepranl MPOCIYIIaHHON JIEKIIMH, a TAaKKe MOMETKHU, MOJYEPKUBAIOILINE
0c00yI0 BaKHOCTh TE€X MJIM UHBIX TEOPETHUECKUX TOJIOKECHHH.

Jls ycrenmHoro oBjia/ieHus KypcoM He0OXOAMMO MOCEIIaTh BCe JIKIMH, TaK KaKk TeMaTUYeCKUui
MaTepHall B3aMMOCBsI3aH MEeXIy co0oii. B ciyuasx mporrycka 3aHSATHS CTYACHTY HEOOXOIMMO CaMOCTOS-
TEJIbHO MU3YyYUTh MaTe€pual U OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI MO MPOIYIIEHHOW TeMe BO BpPEMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUM.

JlaboparopHble 3aHITHS — 3TO aKTUBHas Gopma yueOHoro mporuecca. [Ipu moaroroske k gabopa-
TOPHBIM 3aHATUSM OOyyarouemMycs HeoOXOJUMO M3YyYHUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTCS C J10-
IIOJIHUTENBHON JIMTEPATYpOH, y4eCTh PEKOMEHJAIMK IIpenoAaBareis. TeMbpl TEOPETUUECKOTO COAepxKa-
HUS TPENIoJiaraloT JUCKYCCHOHHBIM XxapakTtep oOcyxkiaeHus. boibiias yacTb TeM AUCHMIUIMHBI HOCHUT
NPAaKTUYECKUH XapakTep, T.e. MpelrojaraeT BBIIOJHEHHE J1a0OpaTOPHBIX 3aJaHUN M pelIeHHe 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYALIUH.

BaxHOll yacTbl0 CaMOCTOSITENBHON pabOTHI SABIAETCA UYTEHHE Y4eOHOW M HaydyHOH JMTeparypsbl.
OcHoBHast QyHKIMS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HaHUM, YMEHUH U HaBBIKOB, KOTOpBIE
JIOJDKHBI OBITh YCBOEHBI OYAYIIMMHU CHELUATMCTAMU 0 TAHHOW TUCIUILINHE.

Ormpoc 1o TeMe J1abopaTopHOM pabOThl MPEACTaBISET COOOM OTBETHI HA MOCTABIECHHBIE BOIIPOCHI
nepes 1abopaTopHOM paboTol U mocne e€ BhIMoJHEeHUs. M3n0xkeHrne B MMCbMEHHOM BUJIE pe3ybTaToOB
AKCIIEPUMEHTA U TEOPETUUYECKOTO aHaM3a WM PEelIeHHe 3a7aduu Mo onpeaeneHHo teme. CoaeprkaHue
MH/IMBUYAJIbHBIX BOIIPOCOB IO Te€MaM JIabOpaTOPHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY OakayiaB-
POB 110 OCHOBHBIM BOIIpOCaM Kypca. YpOBEHb BBINOJHEHHS MMO3BOJISET MPENOoIaBaTeNsIM CYyUTh O X0JIe
CaMOCTOSITENTbHON pabOThl OaKaIaBpOB B MEXKCECCUOHHBIN MEPHO U O CTETIEHH UX MOATOTOBKHU K dK3aMe-
HY.

ITonroroBka Kk sK3aMeHy IIPEAIIOIIAracT:

- U3y4YE€HHE OCHOBHOM U JIONIOJIHUTEIIBHOM JINTEPATYypPHI,

- N3y4EHHE KOHCIIEKTOB JIEKIIHH;

- ydacTue B MPOBOJIUMBIX KOHTPOJIBHBIX OIPOCaX.

9. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCIHHUIINHE
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JIJis yCHeNTHOTO OBNAICHUS JUCIUTIIMHON HCIIONB3YIOTCS CIIEAYIOINe HHPOPMAIIMOHHBIE TeX-
HOJIOTHH OOYYCHHUS:

e [lpu mpoBeneHHH JEKIMH HMCIIOJB3YIOTCS MpPE3CHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixog Ha mpodecCHOHANbHBIE CaAWTHI, HCIONIB30BAHUE BHICOMATEPHAIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHSATHS IO JUCUUIUIMHE MPOBOAATCS B CHEIHAIM3UPOBAHHOW yueOHOU
ayTUTOPHH.

JlaboparopHble 3aHATUS MO0 AUCLUUIUIMHE MPOBOJSATCS C MCHOJB30BAHUE PA3IMYHOrO J1abopaTop-
HOro 000pyIOBaHMUs, a TaKXKe HA Ja0OpAaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3ansaTum oOydarommiics 3Ha-
KOMUTCSI € (U3UKO-XMMHUYECKUMH METOJaMU aHaiu3a OOBEKTOB OKpY’Kallled cpelbl, padboToil u
YCTPOHCTBOM IIBIJIE TA300YUCTHOTO O0OPYAOBAHUS U TPUOOPOB, UCTIOIB3YEMBIX IPU UCCIICAOBAHUH 00b-
€KTOB OKpYXalollei cpeJibl, YYUTCS TOTOBUTH CTaHAAapTHBIE PACTBOPBI, CTPOUTH KaIHMOpOBOUHBIE Tpadu-
KH U T.IL.

B mpouecce u3ydeHHs] NUCHUIUIMHBI y4EOHBIMU UENSIMH SIBJISIFOTCSI TEPBUYHOE BOCHPUSTHE
yueOHOI MHPOPMALIMU O TEOPETUYECKUX OCHOBAaX M MPHHLMIAX PabOTHI C JOKYMEHTaMH (KapThl, TUIAHBI,
CXEMBbI, PerilaMeHThl), €€ YCBOEHHUE, 3allOMHUHAHKE, & TAaK)Ke CTPYKTYpPUPOBAHHE MOJTYYCHHBIX 3HAHUU U
pa3BUTHE MHTEIUICKTYAIBHBIX YMEHUH, OPUCHTUPOBAHHBIX HA CIIOCOOBI JAESITEIHHOCTH PEIPOAYKTUBHOTO
xapakrepa. [locpeacTBOM HMCHONIB30BAaHUS 3TUX WHTEIIEKTYyalbHBIX YMEHHUH [TOCTUTAlOTCS Y3HaBaHUE
paHee YCBOGHHOI'O MaTepuayia B HOBBIX CHUTYAIMsIX, IPUMEHEHHE a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsIX.

JUist MTOCTHMKEHHSI ITHUX LEeNel HCIOJB3YIOTCS B OCHOBHOM TPAaJHMIIMOHHBIE WH(MOPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUH OOYUYEHHS C yYETOM Pa3IMYHOIO COYETAHHS MACCUBHBIX (GopM (JIeKIus, Jia-
OopaTtopHOe 3aHsATHE, KOHCYJIbTAIU, CAMOCTOSTEIbHASI paboTa) U PEIPOTYKTUBHBIX METOJOB OOYUYCHHUS
(moBecTBOBATENIbHOE M3JI0XKEHHE YueOHOI HMH(pOopMaIK, 00bSICHUTEIHHO-UILTIOCTPATUBHOE U3TI0KEHHUE)
1 1a00paTOPHO-MPAKTUICCKUX METOI0B 00yUeHHUS (BBITIOJHEHHUE KEHC-3aJaHmiA, pacueT IKOOUO3aUTHO-
ro o0opyaoBaHus).

YHuBepcuteT obecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3UOHHOTO TMPOTPaMMHOTO oOecriede-
HUS:

®  CEeMEHCTBO KOMMEPYECKHX OMEPAMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e [porpaMMHAasl CHCTEMa JJII OOHAPYKEHUS TCKCTOBBIX 3aUMCTBOBAHHMM B YUCOHBIX W HAYIHBIX
paborax «AHTHIUTaruat.BY3»;

e  BYX- M TpEXMEpHas CHCTeMa aBTOMAaTU3UPOBAHHOTO MPOEKTHpOBaHUs U uepueHuss AutoCAD.

10. Onucanne MaTepuabHO-TEXHNYECKOI 0a3bl, HEOOXOAUMOI /151 OCyIIeCTBIEHUS
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIHHE

Peanu3zanus yueGHOTro mporiecca OCyIecTBISIETCS B CHEIMAIbHBIX YUEOHBIX ayAUTOPUSIX YHUBEP-
cuTeTa Ui MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUIIA, Ja00paTOPHBIX 3aHATUHN, IPYIIOBBIX U UHAUBUIY-
QJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluy. Bee aymuTopun yKoMIiek-
TOBaHbl CHELHATU3UPOBAHHOW MeEOENbI0 U TEXHMYECKHMMM CpEICTBAMHM OOYYEHHs, CIYXKALUMM s
npenacraBieHuss ydeOHol uHpopManuu Oonbiiol ayautopuu. llpu HeoOxomuMocTH 0O0ydarommMcs
npeJularaloTcss Habopsl IEMOHCTPAILIMIOHHOTO 000pyI0BaHUS U y4eOHO-HATJISAHBIX ocoOui, obecnedn-
BaIOIE TEMATUYECKUE WIITIOCTPALINH.

CamocrosaTenbHas padoTa 00y4arOUIMXCs BBIMOIHIAETCSA B CIELUAIN3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opyaoBaHa ydeOHOW MeOenbi0, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOUEHUS K
cetu «MHTepHET» U O0OecredeHneM JOCTyIa B ANEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpery
YIIITY.

Ecth nomerienue Uit XpaHeHHUs U MPO(PUIAKTHUECKOTO 0OCITYKUBAHHSI yUeOHOT0 000pyI0BaHUSI.

TpedoBanus K ayIMTOPUAM
HanmenoBanue CIICIIHAJIBHBIX HOMeHlCHI/Iﬁ | OCHaH_IeHHOCTB CIICIUAJIBHBIX HOMCIHCHI/Iﬁ
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M IIOMECIICHUH JJIA CaMOCTOSTEIIEHOM pa6OTLI

u HOMGIIIGHI/Iﬁ JUIsA CaMOCTOSTEIIEHOM paGOTI)I

[Tomeienune it IEKUMOHHBIX U IIPaKTHYE-
CKMX 3aHATUM, TPYNIOBBIX U HHAUBUAY-
AJbHBIX KOHCYJIbTALIUM, TEKYIIEH U IIPOME-
KYTOYHOM aTTECTALIUH.

Crounbl, cTynbs, paboyee MECTO, OCHALIEHHOE KOM-
MBIOTEPOM C BBIXOJIOM B CE€Th VIHTEpHET U AJIEKTPOH-
HYI0 HH(OpPMALIMOHHYIO 00pa30BaTEIbHYIO Cpedy, a
TaK)Ke: 9KpaH, NPOEKTOp, MapKepHas JocKa, 2 cTe-
JaXka JUIsl KHUT, CTE€HJ] OXPaHbI TPy/Aa U TEXHUKHU Oe3-
OITIACHOCTH.

[Tomenienue 11t 1a00PaTOPHBIX 3aHATUI

VYuebnas mabopaTopusi sl IPOBEACHUS J1abopaTop-
HBIX 3aHATUN, OCHAICHHAS JTAOOPATOPHBIMU CTOJA-
MU U CTYJIbSIMH, IIKapaMu Uit XpaHEHHS PEaKTHBOB,
1a00paTOPHBIME YCTAHOBKAMH, KOMIUICKT Y4eOHO-
HATJISTHBIX MaTepUaAIOB XUMHUYECKOW TIOCYION U pe-
AKTHBAMHU.

ITomemenus JJIA CaMOCTOSITEIILHOMI pa6OTBI

Crombl, CTynbs, dKpaH, mpoektop. Paboume mecra
CTYACHTOB, OCHAIICHBI KOMIIBIOTCPpAMU C BBIXOJIOM B
cerb VIHTEpHET M 3JEKTPOHHYI0 WH(POPMAIMOHHYIO
00pa3oBaTeNbHYIO CPENY.

[TomerieHne it XpaHSHUS U MPOPHIAKTH-
YECKOro OO0CIy)KHBaHHS Y4eOHOTO 000pYy-
JIOBaHHUS

PacxonHble MaTepuansl A1 peMOHTa U OOCITY)KHBa-
HUS TEXHUKH. MecTa JUIsl XpaHeHHUs: 000pyA0BaHUS
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