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1. O01mme moJ10KeHUs

JucuuiuimHa « XUMHUs» OTHOCUTCS K 0510Ky b1 yueGHOro riana, BXOJSILEro B cocTaB 00pa3oBaTeNIbHOM
nporpammsl Beiciiero oopazoanus 43.03.01 Cepsuc (nmpoduiib — CepBUC JOPOKHO-CTPOUTEIBHBIX Ma-
ITUH ¥ 000pYIOBaHMS)

HopmaruBHO-MeToMueckoi 6a30i i pa3paboTku pabodeld mporpamMmbl y4eOHON TUCIUIUTMHBI
«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 MOPSAIKA OPTaHU3ALIH
U OCYILECTBJIEHHsI 00pa30BaTeIbHOMN AEATEIBHOCTH 10 00pa30BaTENIbHBIM IIPOrpaMMaM BBICLIEr0 00pa-
30BaHUs - Iporpammam OakajgaBpuara, IporpaMmaM CHeLHMAIUTETa, IPOrpaMMaM MarucTparypbl»;

— Ilpukaz Muntpyaa Poccun Ne 264n ot 30.05.2016 1. «O6 yTBepkaeHUU MpodheccHnoHaTbHOTO
craggapra 10.004 «Cnenuanuct B 001aCTH OLICHKM Ka4eCTBAa U SKCIEPTU3BI JIsl TPaJOCTPOUTEILHOM J1e-
ATEIBHOCTUY;

— Ilpukaz Muntpyna Poccun Ne 841m ot 25.12.2018 1. «O06 yTBepkIeHUU MpodhecCHOHATBEHOTO
cranaaptal 0.002 «Crienuanuct B 001aCTH HHXKEHEPHO-TEOAC3NUSCKUX U3BICKAaHUI,

— Ipukaz Munrpyna Poccun Ne 11671 ot 28.12.2015 r. «O06 yrBep)acHHH TPO(HECCHOHATHLHOTO
crannapta 10.003 «Crnenuanuct B 001aCTH HHKEHEPHO-TEXHUYECKOTO MPOSKTUPOBAHUS AJIs TPAOCTPO-
UTEJbHOM 1€ATEIbHOCTI;

— Ilpukaz Muntpyaa Poccun Ne 504n ot 18.07.2019 1. «O6 yTBepkaeHUU MpodheccunoHaTbHOTO
crangapta 16.033 «Crenuanuct B 00JIACTH TIJIAHOBO-YKOHOMHYECKOTO O0ECIEYEeHHUs! CTPOHUTEIBHOTO
IIPOU3BOJICTBAY;

— Ilpukaz Muntpyna Poccun Ne 943H ot 27.11.2014 1. «O06 yTBepkIeHUU MPodhecCHOHATEHOTO
crangapta 16.032 «Cneunanuct B 06J1aCTH POU3BOACTBEHHO-TEXHUYECKOTO ¥ TEXHOJIOTHUECKOro obec-
MEYEHUsI CTPOUTENBHOIO IPOU3BOCTBAY;

— Ilpuka3 Muntpyna Poccun Ne 599u ot 09.09.2020 r. «O6 yTBepXkaAeHUU NPOQPecCHOHATBHOTO
craggaprta 10.005 «Crneunanuct 1o 6J1aroyCTpoucTBY U 03€JICHEHUIO TEPPUTOPUI U OOBEKTOBY;

— Ilpuka3 Muntpyna Poccun Ne 516H ot 26.06.2017 r. «O6 yTBepXkaeHUU NpOoQecCHOHATBHOTO
crannapta 16.025 «Opranuszatop CTpOUTEIBLHOTO IPOU3BOJICTBAY, YTBEPKIEHHOTO MpHKa3zoM MuHTpyaa
Poccuu;

— @enepalnbHbIl TOCYIapCTBEHHBIH 00pa3oBaTelIbHBIA cTaHAApT Bbiciiero oOpazoBaHus (PI'OC
BO) no nanpasnenuto noarorosku 0843.03.01 Cepsuc (npoduiie — CepBUC TOPOKHO-CTPOUTEIIBHBIX
MalMH U 000opynoBaHusi) (YpoBeHb OakanaBpuaT), YTBEpKACHHBINH IpukazoM MuHuctepcTsa oOpa3oBa-
Hus ¥ Hayku P® Ne 4810t 31.05.2017;

— Y4eOHbIC TUTAaHBI 00pa30BaTEIIBHON MPOrpaMMbI BbICIIero oOpa3oBaHus Hamparienus 43.03.01
Cepuc (npodunp — CepBHUC TOPOKHO-CTPOUTENBHBIX MAaIIMH U 000pYIOBaHUs), IOJTOTOBKU OakajaB-
POB 10 OYHOM M OYHO-3204HOM Qopmam oOyueHus, ogoOpeHHble YueHbiM coBeToM YIJITY (mpotokon
Ne 3 ot 16.03.2023)

O6yuenne mno oOpazoBatenbHOil mporpamme 43.03.01 Cepsuc (npoduns — CepBHUC TOPOXKHO-
CTPOUTEJIbHBIX MAILIMH U 000PYAOBaHM) OCYIIECTBISETCS HA PYCCKOM S3BIKE.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 U CHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJibTATaMHM 0CBOEHHSI 00Pa30BaTeJbHOMH NMPOrPpaMMbl

HHaHI/IpyeMBIMI/I pe3yjibTaTaMu 06yquH51 0 JUCHUIINIMHC SABJIAIOTCA 3HAHUA, YMCHUS, BJIaACHUA
W/WJIM OTIBIT NEATEIbHOCTH, XapaKTEPU3YIOIIUE dTabl/ypoBHU (POPMUPOBAHUS KOMIETCHIIMN U obecrie-
YUBAOMUC NOCTUIKCHUC TINIIAHUPYCMBIX PE3YJILTATOB OCBOCHUA OGp%OBaTCHBHOﬁ nporpamMmsl B IICJIOM.



Ilesqb ocBOeHUS] AMCHUILIMHBI - TTOJy4YeHHE 0a30BBIX 3HAHUH MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEpPHOCTSIM NPOTEKaHUsI XUMUYECKUX IPOLIECCOB, CTPOECHUIO, PEAKIIMOHHON CIIOCOOHOCTH HEOpraHude-
CKHUX BEILECTB U UX BO3MOKHOI'O aHAJIN3a U UCIIOJIb30BaHUS.

3agaum JUCHMIIMHBI:

— J1aTh IPEJCTABJIECHNE O CTPOCHUM BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aUMOJAECHCTBUAX, KaK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJIOKUTH OCHOBBI ITIOHMMAaHHWA OCHOBHBLIX 3dKOHOB XMMUHU, UX MPOABJIICHHUA B MMPHUPOAC C TOUKU
3pEHMsI BAKHOCTH OLICHKH JIECHBIX PECYPCOB (IIPUPOCT M MOTEPsi OMOMACCHI, COMYTCTBYIOIUX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH KOJOTHUECKOE PABHOBECHE;

— I10Ka3aTh BO3MOXHOCTb IIPOTHO3UPOBAHUA U YIIPABICHUS IPOTEKAaHUEM XUMHUUECKUX PEAKIIMM;

— YACIIUTb BHUMAHUC PCUICHUIO THIIOBBIX 3aJa4, IPUMCHUMBIX K HpO(bGCCHOHaHBHOfI ACATCIIbHO-
CTH;

— pa3BUTHh HABBIKU PabOTHI C XMMUYECKHMMHU BEIECTBAMH, XMMUYECKON MOCYNOH, nMprubopamMu U
000opyZI0BaHUEM;

— CO3/1aTh HAYYHO-TIPAKTHYECKYI0 OCHOBY JUIS HW3YYCHHS JUCIHILUIAH TMPOPECCHOHATBHON
HanpaBIEHHOCTH

IIpounecc u3ydyeHuss JUCHMILIMHBI HANpaBJjieH Ha (GopMupoBaHue ciaelylolux odmenpodec-
CHOHAJILHBIX KOMIIETeHIHIi:
OIIK-1 — CmocobeH pemarh 3a1a4u MPOPECCHOHATBHOMN JEATEIIEHOCTH HA OCHOBE MCITOJIb30BAHMS TE€O-
PETUYECKHUX U NMPAKTHUECKUX OCHOB €CTECTBEHHBIX M TEXHUYECKHMX HAyK, a TaK)Ke MaTeMaTH4eCcKOro af-
napara.

B pesyabTare n3yueHus JMCUMIJIMHBI 00yYAIOMINIACS J0JIKEeH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BBIOOD YCIIOBHI ¥ BO3MOXXHOCTH YIIPABIICHHs HAIPaBICHUEM TPOTe-
KaHMs XUMUYECKUX PEAKINI, XUMUIO OCHOBHBIX JIEMEHTOB U KJIACCOB HEOPraHMYECKHUX BEILECTB, METO-
Ibl UX MOJIydeHUus, (pU3nveckre M XMMHUYECKHE CBOMCTBA MPOCTBHIX U CIOKHBIX HEOPraHMYECKHUX Be-
LIECTB, A TAK)KE METO/IbI AHAJIN3a U KOHTPOJIS.

yMeTb:

— IPUMEHSTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKHUX IPOLECCOB IS
IUTAaHUPOBAHUS U MPOBEACHUSI TEOPETUUECKOTIO M MPAKTUUYECKOI0 UCCIIeI0OBaHMs, a TaKxke o0padaThiBaTh
IIOJIyYE€HHBIE PE3YJILTATHI.

BJIaJIeTh:

— HaBBIKaMH IIPOBEJCHHSI XUMUYECKOTO 3KCIIEPUMEHTA, B3BEIIMBAHUS, IIPUTOTOBJIIEHUS pAaCTBOPOB
U3 BEIIECTB Pa3IMYHOrO arperaTHOr0 COCTOSIHMS, aHaJIM3a MOJIy4YEHHBIX BEIECTB U PACTBOPOB, OIpele-
JICHUS U U3MEPEHHSI Pa3InYHbIX (PU3NKO-XUMHUECKUX CBOWCTB BEILIECTB.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl
Jannast ydeOHasi JUCIMILTMHA OTHOCUTCS K OOs3aTeIbHBIM JUCIHHILIMHAM 0a30BOW YacTH, YTO
o3HayaeT (OpPMHUPOBAHKE B TIpoliecce o0ydeHus y OakajiaBpa OCHOBHBIX OOMIenpodecCHOHABHBIX 3HA-

HUI 1 KOMIIETEHIIMH B paMKax BHIOPAHHOTO MPpoduIIs.

OcBoeHMe JaHHOW JUCHUILTMHBI ABISETCS HEOOXOIUMON OCHOBOM JIJIsl MOCIEIYIOIIET0 N3YUEHUS
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaTM(PHUKAIIMOHHON pabOTHI.

Hepeueub 06ecnequ6ai0u;ux, conymcemeyruux u obecneyusaemvix OucuunﬂuH

Ob6ecnieunBato- | ComyTcTBYIOLTHE ObecnieunBaeMbIe
e
1. | Maremaruka JlonogHHUTENbHbIE IT1aBbl MaTeMaTUKU | OcHOBaHMS U (yHIAAMEHTHI
> | Ousnxa JlomoTHUTETbHBIC TTIaBbI (PU3UKU IloaroroBka x cimade U cgada
rOCYJJapCTBEHHOTO 9K3aMEHa




3. | Dkomxorus

TCOpeTI/I‘—I€CK35I MCXaHHKa

[ToaroTroBka K nmpoueaype 3auu-
ThI U 3aIIUTA BBITYCKHOW KBaJIU-
(buKarmoHHOMU pabOTHI

ConpoTHBJIEHHE MAaTEPUATIOB

MexaHuKa rpyHTOB

CtpouTenbHasi MEXaHHUKA

MatemaTuuecKre MEeTO bl B MH)KEHE-

N ook

puu

VYka3aHHbIC CBS3HM NUCIUIUIMHBI JAIOT O0YyYaromieMycsi CUCTEMHOE IPEICTABICHHE O KOMIUICKCE
n3ydaeMbIX TuctuIiiH B cooTBeTcTBUM ¢ PI'OC BO, uto obecneuynBaer TpeOyeMblii TEOPETUUECCKUI
YPOBEHB U MPAKTHUYECKYIO HAMPABICHHOCTh B CUCTEME O0YUCHHSI U Oy TyIIeH AeITeTbHOCTH BBITYCKHHKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YacOB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aloImXxcs ¢ npenogaBareyemM
(mo BuaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOATEIBLHYIO Pa00Ty 00y4aoummxcst

OO61ast TpyI0eMKOCTh JTUCIUATITMHBI

But yae6moii paboTs: Bcero akajieMiuueckux 4acoB
ouHas opma OuHo-3a0uHas popma

KonTakTHas pa6ora ¢ npenoaasa- 52,35 10,35
TeJeM™:
nexuuu (JI) 18 2
npaktuueckue 3ansatus (I13) - -
naboparopabie padboTs (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM pabOThI 0,35 0,35
CamocrosiTesibHass padota 00y4a- 91,65 133,65
IOIIMXCS S
M3y4YEHUE TEOPETUYECKOro Kypca 22 40
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 34 85
KypcoBas paboTa (KypcoBOil POEKT) - -
MOJTOTOBKA K TPOMEXKYTOYHOU aT- 35,65 8,65
TECTAIlUU
Bua npomexyTo4HO#M aTTecTAlMM: IK3aMeH IK3aMeH
OO0mas Tpy10eMKOCTh 4/144 4/144

*KoHTakTHasi paboTa OOy4arolmMxcs C MperojaBaresieM, B TOM YHCIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHS JICKIMOHHOTO THIA, M (MJIM) 3aHATHS CEMHHAPCKOrO THIIA, JJaOOpaTOpHbIE 3aHATHS, U (VIIH)
IPYIIIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBUIYAIBHYIO paboTy 00ydaromerocs ¢ MpernojaaBaTeieM, a TaK)Ke aTTeCTallnOHHbIE
UCTIBITAHMS TTPOMEXYTOUHOH aTrectani. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUeOHOH AeATEIbHOCTH, IIPEy-
CMaTpHBAIOLIE IPYNIOBYI0 H HHIMBUIYAIEHYIO padoTy 00yJaromuxcs ¢ npernojiaBaresneM. Yacsl KOHTaKTHOW paboTHI orpe-
nensitorest [lonoxenneM 06 opraHuM3aly ¥ NPOBEAEHUH KOHTaKTHOW paboThI P peann3aluu oO0pa3oBaTesIbHBIX IPOrpaMM
BBICIIEro 00pa3oBaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 ¢espans 2020 roza.

5. Copep:xkaHue IMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jeJiam)
€ YKa3aHHeM OTBEJEeHHOI0 HA HUX KOJINYeCTBAa aKaJeMHYeCKHX YaCOB

5.1. TpynoeMKoOCTH pa3iesioB TUCHHIINHBI

o4yHasi popMma 00yyeHus

/1 HEBI

Ne | HaummeHnoBaHue paszaena AMCLUILIU-

J | 113 | JIP

Bcero
. | CamocTosTenpHas
KOHTAKTHOM
pabora
paboTHI

1 | BBeneHue B Kypc




HanmenoBanue pasaciia IuCIUILIN-
HbI

1/ e

JIP

Bcero
KOHTAKTHOU
paboTHI

CaMmocTosTensHas
pabora

BBG,I[GHI/IC 1 OCHOBHBIC ITOHATHUA U
OIpPCACIICHUA

1.1

1

1.2 | dyHnamMeHTaIbHBIC 3aKOHBI XHMHH

5

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coenuHEeHUN. XUMUS DJIIEMEHTOB.
CBoiicTBa BAXXHEUIIINX COCIAUHEHUIA.

1.3

14

CTpoeHue BelmecTBa

CrpoeHune aToMa U IepUoANYECKas
CHCTEMA XUMHUYECKHUX DJIEMEHTOB
J.N.Menneneesa. [Tonsatue o xumu-
YEeCKOH CBSA3U.

Beenenue B TCOPHUI0O XUHMHYICCKHX ITPpOoHECCOB

3.1 | DHepreTuka XMMHUYECKHUX MPOIECCOB | 2

CKOpOCTh XMMUYECKUX PEAKIIUN U 2
XAMHUYECKOE PABHOBECHUE

3.2

3.3 | PactBopH

12

16

16

3J1eRTpongn'{ec1me IMPOUECChI

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
pCaKuu

4.1

lanpBaHHYECKHE DJIEMEHTEL. DIeK-
TPOJIM3 PaCTBOPOB U PACILIABOB.
Koppo3sus meramios. Borpocs! 5ko-
JIOTHUH.

4.2

Hroro no paznenam: 18

34

52

56

HpOMe)KYTO‘lHaSI aTTeCTanus

0,35

35,65

Bcero

144

OuHo-3a04Has popma 00yueHHs

HaumenoBanue paznena
JUCLIUTUTUHBI

J I13

JIP

Bcero
KOHTAKTHOU
paboThI

CamocTosTenpHas
pabota

BBenenune B Kypc

BBenenue u 0CHOBHEIE
TIIOHATHUA U OIIPCACIICHU S

CDYH,Z[aMeHTaJ'IBHBIe 3aK0-
HBbI XUMHUHU

1.2

14

OcHOBHBIE KJIacChl HEOP-
TaHUYeCKUX COeTUHECHUM.
Xwumust ssieMeHToB. CBOii-
CTBa Ba)KHEHUIIINX COEITH-
HEHUI.

1.3

24

CTtpoeHue BelecTBa

Crpoenue aToma u nepu-
OJMYeCKasi CHCTEMA XH-
MHYECKHUX DIIEMEHTOB
H.N.Menneneesa. ITons-
THE 0 XUMHUYECKOH CBSI3U.

10

BBenenne B TCOPUIK XUMHYECCKHX IPoLeCCOB

DHepreTuka XUMHYeCKHX | - | - |




Bcero
No | HaummenoBaHue pazaena .. | CamocTosTenbHast
/11 JUCITUTUTUHBI a1 e P KOHTAKTHOH pabora
paboThI
MIPOIIECCOB
CKOpOCTh XMMHYECKUX
3.2 | peakuii ¥ XUMHYECKOE - - - - 14
paBHOBECHE
3.3 | PacTBOpbI 1 4 5 32
4 | DaeKTpOXMMHYECKHE MPOLEcChI
OKHCIIUTENBHO-
4.1 | BOoCCTaHOBHTEIILHBIE Pe- - - - - 12
aKIUH
["anpBaHMYECKHE IIEMEH-
ThbI. DJIEKTPOJIU3 PACTBO-
4.2 | poB u paciiaBoB. Koppo- - - - - 10
3usl METAITIOB. Borpockl
DKOJIOTHUH.
HToro no pazgeaam: 2 - 8 10 125
[TpomMexxyTouHast aTTecTanus X X X 0,35 8,65
Bcero 144

5.2. Conep:xanue 3aHATHI JIEKIITMOHHOTO TUIIA

Pa3pnen 1. BBenenue B Kypce

1.1 Bgeoenue u ochogHble NOHAMUS U ONpedeleHUs.

[Tpeamer u 3agaum XUMUH, €€ MPaKTUYECKOE 3HaUeHUe. XUMUS U TPoOIeMbl COBPEMEHHON HayKu
n obmectBa. Ponb XumMHM B pa3BUTHM JIECOXMMHUYECKOTo KoMiulekca Poccuiickoit ®Denepauuu.
Opranu3zanus caMoCTOSITeIbHON paboThI O Kypcy o0IIel XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Maccel M dHepruu. llepromanyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUH.

1.3 OcHognvle Knaccvl Heop2aHuuecKux coeOuHeHui

Oxcuipl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OrnpeneneHue,
HOMEHKJIATypa.

CBoiicTBa Ba)XHEHIIMX COCTMHEHUN 3yeMeHToB. Haxoxnmenue snemeHTOB B mpupone. CriocoOb
noaydeHust. CBOWCTBa U TPUMEHEHHUE.

Paszgea 2. Ctpoenue BenecTBa

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

OcCHOBHBIE TIOHATHS O CTpoeHUH aroma. I[loHsTHe O kBaHTax. OCHOBHBIE TOJIOKEHHS KBAHTOBOM
MEXaHUKH. DJEKTPOHHOE O00JIako, OpOHMTallb, KBAaHTOBbIE 4YMcia. [lOpsAIOK 3aroiHEHHs 3JIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEpIruy, NpaBwio XyHjaa, npuHiun [laymm, npasuno Kiedkosckoro,
3aKOH DJIEKTPOHHOM CHMMETpPUH, 3aKoH Mo3nu. [IpaBuiia mocTpoeHus: YeTHBIX U HEUETHBIX PSJIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anemenTsl. [lepromuyeckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTD, AaTOMHBIE M HOHHBIE Pa/INyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuyeckas c653b U cmpoeHue npocmuix MOJEKY/l

OcCHOBHBIE MIPENCTaBICHUS O XHWMHUYECKOM CBS3M: BUABI, METOAbl onucaHus. OCHOBHbIE
XapaKTePUCTHKU XUMUYECKON CBSI3M: JUIMHA, HANIPaBJICHHOCTh, NPOYHOCTh. KoBaneHTHas cBsi3b. MeTon
BAJICHTHBIX CBSI3€H: HACBIIIAEMOCTh W HANpPaBICHHOCTb CBSA3HM, KPAaTHOCTb CBSA3H, MOJSIPU3YEMOCTD.
I'uOpuanzanus. VoHHas CBsSI3b: JHEPrUsi HMOHHOM CBSI3W, TMOJSIpU3alldSg HOHOB, MOJSPHOCTh H
NOJIAPU3YyeEMOCTh CBsI3U. CTpoeHue BEIIECTB B KOHACHCUPOBAaHHOM COCTOSTHUH.

Pa3znen 3. BBeneHue B TeOprI0 XUMHYECKHUX MPOLECCOB



3.1 Duepeemuka Xumuieckux npoyeccos

BuyTpennsis sHeprus u sHTanenus. TemnoBsie 3¢ (GeKThl pa3InyHbIX MpoleccoB. 3akoH ['ecca u
clieAcTBUS W3 Hero BeITekaromme. CraHmapTtHas Temuiora oOpasoBaHus. I[loHstue 00 »HTpOIUH.
W3meHeHue SHTpONHUH B pa3nuyHbIX nporeccax. [loustue o0 sneprun 'ub0ca u e€ u3MEeHEHNH KaKk Mepbl
PEaKIMOHHON CTIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckKux peakyutl U XuMuieckoe pasHogecue

CKOopoCTbh peakliui B TOMOTE€HHBIX U F€TEpOreHHbIX cucTeMax. MaKkTopsl, BAUSIONIME HA CKOPOCTh
peakuuu. [Tonstue 06 akTMBUpOBaHHOM KomIuiekce. HeoOpaTtumbie u oOpaTuMble MpoLecchl. XUMUYe-
ckoe paBHoBecue. Koncranra pasHoBecus. [Ipunuun Jle-Ilarenbe.

3.3 Pacmeopui

O6mue mnoHaTUs O pactBopax. [pyrue pumcmepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBopuTtensa. O6pazoBanue pacTBopoB. PacTBopuMocTh BemiecTB. TepMOXHUMHUECKHUE MPOLECCHl MPH
pactBopenun. CriocoObl BRIPaKEHUSI KOHIIEHTPAIIH.

Paz0aBneHHbIe pacTBOPBI HEIIEKTPOIUTOB. MaeanbHble pacTBOpbl. KonnmuratuBHBIE CBOMCTBa
pactBopoB: 3aKonbl ['enpu Payis, Bant-I'odda.

CBolicTBa BOAHBIX PAacTBOPOB ANMEKTpoiUTOB. MloHHOE mpou3BeneHue Boabl. BomopoaHbiil moka-
3arenb pH. CuiibHBIC U cita0ble AIeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH pas3basie-
Hus OcTBanbiaa. MloHHbIE peakiuu.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMoctd. KosmyecTBeHHOE olucaHue
paBHOBECHI B pacTBOpax AJEKTpoiuToB. [IprMeHeHne 3akoHa AEHCTBYIOLMIMX MacC K JJIEKTPOIUTAM.
I'unponus coneit. CTeneHb U KOHCTaHTa TMpoau3a. Jucconuanysi KOMIJIEKCHBIX COETUHEHUI.

Krnaccudukanus u xapakTeprucTUKa XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METOJOB aHanu3a. AHa-
JUTUYECKHUE PEAKIIMU HA NOHBI.

Pa3znea 4. diekTpoxuMmnyecKkne Mpouecchbl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECChL

BaxxHeillne BOCCTAaHOBUTENN U OKUCIUTENH. METObl COCTABIEHUS! YPAaBHEHUH OKHMCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peaklnii. BimsiHUE cpelbl Ha XapakTep NPOTEKaHUs peaKui.

OKBUBAJICHT OKUCJIUTENS u BOCCTAaHOBUTEIIS. Knaccudukarus OKHCIIUTEIBHO-
BOCCTAaHOBUTENbHBIX pPEAKIUH.

["anpBaHMYECKUN DJIEMEHT. OJEKTPOJAHBbIE MNOTEHIHMAIbl. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
noTeHnuansl. HarpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Dnexmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE TPOLIECCHI.
3aKOHbI 3JIEKTPOJIN3a. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPHUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIbI KOPPO3UU. DNEKTPOXUMHUYECKAsA KOPPO3HUA. 3alIUTa METAJIIOB OT KOPpo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 (pOpMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIAHOM I10 JAUCTUIIIIMHE ITPEAYCMOTPCHBI J'Ia60paTOpHLIC 3aHATHUA

Tpyno€mMkocTs, yac
Haumenoanue paznena ®dopma npoBeACHUS
Ne JUCLUTUIAHBI (MOIYIIS) 3aHATHSA OHHOE i
Y 3a04Hast
Paznen 1. Beagenue B kypc «O6mas u
1 | HeopraHuieckas Xumus» (rema 1.1.- nabopaTopHas 4 2
1.2. ®yHaMeHTanbHbIE IOHATHS U 3a- pabora
KOHBI XUMHH. 3aKOH SKBUBAJICHTOB. )
Paznen 1. BBenenue B kypc «O0mas u
nabopaTopHas
2 | HeopraHuyeckast Xxumus» (tema: 1.3. aGoTa 4 2
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX P




Tpyno€mMKocTs, yac
Ne HanmenoBanue pasznena ®dopma nposencHUs PN Ourio-
JTUCITUATITUHBI (MOTYJIs1) 3aHATHASA
3a04Hast
coeMHeHU. Xumusi aneMeHToB. CBOM-
CTBA BKHEUIIIMX COCIMHEHHUIA. )
Paznen 2. Ctpoenue BemecTBa
(tema: 2.1. CtpoeHue aroma U IepHO-
3 | audeckas cucTeMa XUMHYECKHX dJie- naGoparopuas 4 -
i paborta
mentoB J[.M.MenneneeBa. tema: 2.2.
[ToHsTHE O XUMHUYECKOU CBSI3H.)
Paznen 3. BBenenue B T€OpUIO XUMHUYE-
CKHX IPOIIECCOB
4 (tema: 3.1. DHepreTmka XHMHYECKHX nabopaTopHas 4 5
nporeccoB. Tema: 3.2. CKOpOoCTh XHUMHU- pabora
YEeCKUX peakluid U XUMHYECKOe PaBHO-
Becue. Katanutuueckue peakuuu.)
Paznen 3. BBenenue B TeOpUI0 XUMHUYE-
CKHX IPOIIECCOB
5 (rema: 3.3. PactBopsl. [Ipurorosienue nabopatopHas 4 i
pacTBOPOB 3aJIaHHOW KOHIICHTPAIIMH U3 pabora
BEIIECTB PA3IUYHOIO arperaTHoro co-
CTOSIHHUSL.)
Paznen 3. BBenenue B TeOpUI0 XUMHUYE-
g | CKux mpoueccos (rema: 3.3. PacTBOpBHI. nabopatopHas 4 i
CunpHple W cia0ble  ANEKTPOJIUTHI. paboTta
HonHble paBHOBECHSL.)
Pasznen 3. Benenue B Teopuo XumMmuye-
i nabopaTopHas
7 | ckux mpoueccoB (Tema: 3.3. PacTBopbl. 6 4 -
IMuaponus.) pabota
Pazpgen 4. DnekTpoxumMuyeckue Mpo-
LIECCBI nabopatopHas
8 4 2
(tema: 4.1. OxucaUTENBHO- pabota
BOCCTAHOBHTEIIbHBIC PEAKIINH. )
Pazpgen 4. DnekTpoxumMuyeckue Mpo-
LIECCBI
9 (tema: 4.2. T'ajibBaHMYECKUE DIICMEHTBI. nabopaTopHas 2 i
DIIEKTPOIN3 PACTBOPOB U PACIUIABOB. paborta
Koppo3zus metamnos. Borpocsl 5x010-
THH.)
Hroro: 34 8
5.4letanu3anus caMoCTOSITEILHOH PadoThl
No HaunmenoBanue pasnena Bup camocrositens- TpynoeMKocTh, yac
B JTUCITUTUIAHBI (MOJTYJIS) HOM paboThI OuHas OuyHo-3a04yHas
Paznen 1. BBenenue B kypc «O6mmas u | [ToaroroBka k onpocy
Heopranuyeckas xumus» (trema 1.1.- o TeMe J1abopaTop-
1 | 1.2. ®yngameHTanbHbIC TOHATHS U HOM paboTHI U 3alTUTE 6 17
3aKOHBI XUMUU. 3aKOH SKBUBAJICH- OTUYETHBIX MaTepHa-
TOB.) JIOB.
Paznen 1. Beenenue B kypc «O6mas u | [lonroroBka k onpocy
2 | HeopraHuyeckas Xumus» (tema: 1.3. o Teme Jaboparop- 14 24
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX HOM paOOTHI U 3aIIHTE

10




Ne HanmenoBanue pasznena Bup camocrositens- TpynoemMkocTs, yac
- JUCHUTTAHBI (MOJTYJIsS) HOM pabOThI oYHasg OuHo-3a04Hasd
coeuHeHU. XUMHUS 3JIEMEHTOB. OTUYETHBIX MaTepHa-
CBoOliCTBa BOKHEHIIINX COCTMHEHHMIA ) JIOB.
Paznen 2. CtpoeHue BeliecTBa [ToaroroBka k onpocy
(rema: 2.1. CTpoeHue atoma M mepuo- | Mo TeMe JabopaTop-
3 | muueckas cucTeMa XUMHUYECKHUX dJie- | HOM paOdOTHI U 3alTUTe 6 10
meHToB /[.M.MenneneeBa. tema: 2.2. | OTYETHBIX MaTepHa-
[ToHsiITHE O XUMHYECKOU CBSI3H. ) JIOB.
Paznen 3. Beenenue B Teopuio XUMHU-
YECKHUX MPOIIECCOB [ToaroroBka k onpocy
(tema: 3.1. DHepreruka XUMHYECKHX | IO TeMe JabopaTop-
4 | mpoueccoB. Tema: 3.2. CKOpPOCTh XH- | HOM paOOTHI U 3aIIUTE 6 20
MUYECKUX pEaKIWid W XHUMHYECKOE | OTYETHBIX MaTepHa-
paBHOBecue. Kartanutuueckue peak- JIOB.
1I1N.)
Paznen 3. BBenenue B T€OpUIO XUMHU-
[ToaroroBka k ompocy
YECKUX IPOIIECCOB
0 Teme J1aboparop-
(rema: 3.3. PacTBopsl. IIpurorosicHue N
5 o HOH paOOThI U 3aIIHTE 6 12
PacTBOPOB 3aJaHHOW KOHIIEHTPAIUU
OTUYETHBIX MaTepHa-
U3 BEILECTB Pa3JIMYHOTO arperaTHoro 0B
COCTOSIHUSL.) )
Pasznen 3. Beenenue B Teoputo xumu- | Iloaroroska k onpocy
YECKHUX MPOIIECCOB 10 TeMe J1abopaTop-
6 | (rema: 3.3. PactBopbl. CuibHble U | HOW paOOTHI U 3aIUTE 5 10
cimabbie AJIeKTPOJIMTHI. VOHHBIE paB- | OTYETHBIX MaTepHa-
HOBECHSI. ) JIOB.
IToaroroBska k omnpocy
Paznen 3. Bregenue B TeOpuio XUMH- | TIO TeMe JlabopaTop-
7 | yeckux mpoueccoB (tema: 3.3. Pac- | HoIi pabOTHI U 3amKTe 5 10
TBOpEL. ['Maponus.) OTUYETHBIX MaTepHa-
JIOB.
IToaroToBka K ornpoc
Paznen 4. DnexTpoXuMMHUYECKHE IIPO- ¢ pocy
o TeMe J1abopaTop-
g | hecert HOI paOOTHI U 3aIIUTe 4 12
(trema: 4.1. OxucnuTeabHO-
OTUYETHBIX MaTepHua-
BOCCTAHOBHTEIILHBIC PEAKIINH. )
JIOB.
Paznen 4. Dnekrpoxumuyeckue Mpo-
Heceht [ToaroToBka K ornpocy
o TeMe J1adopaTop-
(tema: 4.2. l'anpBaHUYECKUE TICMEH- .
9 HOW paOOTHI U 3aIIUTE 4 10
ThI. DJIEKTPOJIN3 paCTBOPOB M pacIlia-
OTUYETHBIX MaTepHa-
BOB. Koppo3sus meramios. Bormpocsl 0B
9KOJIOTHH.) )
[TonroroBka K MPOMEXKYTOUHOH arTe- | M3ydeHue JTEeKINOH-
CTaINH HOTO MaTepuasa, Ju-
10 TEpaTypHBIX UCTOY- 35,65 8,65
HUKOB B COOTBET-
CTBUM C TEMATUKOU
Hroro: 91,65 133,65
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6. [lepevyeHb yueOHO-METOANYECKOT0 OOecieYeHUs M0 JMCUMILINHE

OcHoBHas n AONOJHUTE/IbHAA JJUTEPaTypa

Ne ABTOp, HAUMEHOBaHNE Ton [Ipumeuanue
/I W30aHUS
OcHoBHas1 yueOHas JIuTEpaTypa

1 AxwmetoB, H. C. O6mas u Heoprannueckas xumus : yueOHuK it | 2021 |[TonHOTEKCTOBBIN
By30B / H. C. AxmeroB. — 12-¢ u3n., crep. — Cankr-IletepOypr : JIOCTYTI TIPH BXO-
Jlans, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — TexkcrT . JIe TI0 JIOTUHY U
AJICKTPOHHBIHN // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. — aposio™
URL: https://e.lanbook.com/book/153910
Pexxum focTyna: [uist aBTOPHU3. TOJIb30BaTEIECH.

2 | Mudraxona, H.III. O6mas u Heopranuueckas xumus: yueonoe no- | 2017 | [TonHOoTeKcTOBBIN
cobue / H.ILI. Mudtaxosa, T.II. [lerpoBa; nmox pea. A.M. Kyzue- JOCTYII TIPU BXO-
1oBa; MuHuCTepcTBO oOpa3oBanust U Hayku Poccum, Kazanckwii JIe TIO JIOTHUHY U
HallMOHAJIBHBIN KCCIIEIOBATENILCKUI TEXHOJIOTUYECKUN YHUBEPCHU- aposiro™
ter. — Kazans: KHUTY, 2017. — 408 c.: Tabi., cxem., ui. — Pexxum
JIOCTyna: o MTOJITMCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubmuorp.:

c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2J1eKTpOHHBIN.

3 | [TaBnos, H.H. O6mas u Heopranndeckas xumusi: yueonuk / H.H. | 2011 | ITonHoTEeKcTOBBIM
[TaBnoB. — 3-¢ u3x., uctp., nom. — Cankr-IlerepOypr: Jlans, 2011. — JIOCTYT TIPU BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 31eKTpOHHBIH // Diek- JI€ TI0 JIOTUHY U
TpOHHO-OMOMMoTeyHass cucrema «Jlanp»: [caiit]. — URL: Maposo™
https://e.lanbook.com/book/4034 Pexum pocTyma: ajisi aBTOPH3.

I0JIB30BAaTENEH.

4 | OOmas u HeoOpraHU4YecKass XUMuUsl. DNEMEHTBl TEOPUH, CIIPABOYHBIE | 912 46
JIaHHBIC, 3aJIaHUs JIJIT caMOCTOsTeTbHOU paboTel [Tekcr] : ydeO.
nocoOue Juis CTy/IeHTOB By30B JiecoTexH. nmpodwmis / b. I1. Cepena
[1 np.] ; mox pen.: b. I1. Cepensl, JI. C. MonounnkoBa ; Ypai. roc.

JECOTeXH. YH-T. - 2-¢ u3A., mepepabd. u jaom. - ExarepuHOypr :
YIJITY, 2012. - 406 c. : nn. - bubnmorp.: c. 399. - ISBN 9-785-
94984-434-2

JlonoJiHuTeIbHASI YUeOHas JIUTepaTypa

5 | AmapueB, A.M. O6mas u Heopranuueckas xumus: yue6Hoe moco- | 2015 | [TosHOTEKCTOBBIN
oue / A.W. Anapnes, JI.B. IlleBnunina; MunucrepctBo o0pa3oBa- JIOCTYTI ITPH BXO-
HUS U Hayku Poccuiickoit ®enepanuu, HoBocubupckuit rocynap- Jie 110 JTOTHHY U
CTBEHHBIH TexHuuyeckuit yHuBepcuter. — HoBocuOupck: HI'TY, napoiro™®
2015. — Y. 2. Xumus snemeHToB. — 90 c.: Tabn. — Pexxum gocryma:
o MOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=438292 bubauorp. B
kH. — ISBN 978-57782-2738-5. — TekcT: 2JIeKTPOHHBIN.

6 | Kimrokuna, E. KO. OcHoBbl o0mieii u Heopranuwdeckoir xumun : | 2011 [[TomHOTEKCTOBBIIM

yaeonoe nocodue / E. 10. Kimoksuna, C. I'. be3psanun. — 2-e us.
— OpenOypr : Openbyprekmii FAY, 2011. — 508 ¢. — ISBN 978-

JIOCTYT NP BXO-

JIe 110 JIOTHHY U
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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

5-88838-697-2. — TekcT : snexktpoHHbIH // JlaHb
OubIMoTeUHAas cucrema. —
https://e.lanbook.com/book/134502

Pexxum mocTyma: s aBTOpu3. MOJIb30BaTEICH.

: DJEKTPOHHO-
URL:

maposto™

VYraii, SI.A. OOmas 1 HeopraHU4ecKass XUMHUsI : YIeOHUK ISl CTY-
neHToB By30B / SI. A. Vraii. - U3a. 4-e, ctep. - Mocksa : Beicimas
mkona, 2004. - 527 c. : un. - bubmmorp.: c. 519. - [IpenM. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumus [Tekcr] : y4eOHHMK A1 CTYACHTOB
BY30B, O0y4YaIONINXCS 110 TEXH. HAIIPABIECHUSM U CHCIIHATLHOCTSIM /

H. B. KopoBun. - U3a. 6-e, ucnp. - MockBa : Beicmias mikona,
2005. - 557 c. : mi. - bubmuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'muuka, H.JI. O6mas xumus [Teker] : yaeOHUK 1151 OaKamaBpoB :
yue0. mocobue I CTYJACHTOB HEXUM. CIelnaabHOCTel By30B / H.
JI. 'nmuuka ; mox pex.: B. A. Ilonkoa, A. B. badkoga. - 18-e u3n.,
nepepad. u gom. - Mockaa : IOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. ykas.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'muuka, H.JI. 3agaun u ynpakHeHUs 1Mo oOIiei XuMuu : y4e0. mo-
cobue JuIsi CTYINCHTOB HEXMM. CIeIUaIbHOCTeH By30B / H.
JI. Tnunka ; mox pen. 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. O6mast xumus : yuebHoe nmocobue : B 3 kHurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Knura 1 : OcHOBHO#
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 251ek-
TpoHHBIH // JlaHb : ’nexTpoHHO-OMOIMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/160944

Pexxum octyna: st aBTOpU3. MOIB30BaTENCH.

2006

ITonHOTEKCTOBBIIM
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U
naposo™

12

Boabxun, B. B. O6mas xumus : yuebHoe nocodbue : B 3 kaurax / B.
B. Boapxun. — Ilepms : ITHUITY, [6. r.]. — Kuura 2 : Cnenuans-
HbIl kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
ANEeKTPOHHBIN// JIaHb : 3IEKTPOHHO-OMOTMOTEYHAsT cucTeMa. —
URL: https://e.lanbook.com/book/160945

Pexum octyna: st aBTOpU3. MOIB30BaTENCH.

2006

ITonHOTEKCTOBBIH
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U
naposo™

13

Bonbxun, B. B. O6mias xumus : yue6Hoe mocobue. — Ilepmsp :
[THUITY, [6. r.]. — Yactp 3 : Uzb6pannsie riaaBel — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekcrt: anekTpoHHBIH// JIaHb : A5ek-
TPOHHO-OMOIMOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/160943

Pexxum mocTyna: A aBTOpuU3. MOJIb30BaTeNeH.

2006

ITonHOTEKCTOBBIH
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY H
naposo™®

14

Kapanerbstan, M.X., [Ipakun C.M. OOmias u HeopraHudeckas Xu-
mus : YueOnuk g By30B / M. X. Kapanetssun, C. 1. [pakus. - 4-
€ u3J., cTep. - Mocksa : Xumus, 2000. - 592 c. : . - ([{ns BeIcIIei
mkodbl). - ISBN 5-7245-1130-4

2000

47

15

Hemumosa JI. B. XKectkocts Boabl. OmpesneneHue KECTKOCTH U
CTIOCOOBI €€ yCTPaHEHUS : METO/. YKa3aHus Il J1a0. 3aHATHH CTY-
JIEHTOB OYHO-3204. M 3a04. (opm oOyuenus / JI. B. Jlemunosa [u
ap.] ; Ypan roc. necorexH. yH-T. - ExarepunOypr : [YIJITY],
2006. - 16 c. - bubnmorp.: c. 16.

2006

84

16

Cepena b. II. MoHHble paBHOBECHS B PacTBOpax AJIEKTPOJIUTOB :
MCTOJ. YKa3aHUs JJId na6. 3aHSTUN CTYACHTOB O‘-IHOI\/‘L O4YHO-3a404. 1

2006

79

13



https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

3a04. ¢popm obyuenus / b. I1. Cepena [u np.] ; Ypai. roc. 1ecoTexH.
yH-T. - EkarepunOypr : YIJITVY, 2006. - 40 c.

17 | emuposa JI. B. Knaccel HeOpranudecKux BEILECTB: HOMEHKIATY- | 2007 122
pa, mojiydeHue, cBoiicTBa [TekcT] : MeToa. yKa3aHus Juis j1a0. 3aHs-
TUW 715 CTYZI€TOB OYHOM, OYHO-3204. U 3a04. (hopm oOyuenus / JI.
B. lemunosa [u ap.] ; Ypail. roc. necorexH. yH-T. - EkarepunOypr :
YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

18 | Cepena b. II. Crpoenue aTomMa ¥ IEPHOJAUYECKUM 3aKOH : METOA. | poQg | “IKTPOHHEI apXuB
yKazaHusg Ais J1ab. ¥ IpakT. 3aHATUH CTYIEHTOB OYHOM M 3a04. /146
dbopM 00ydeHHS TIO BCEM HAIPABIICHUSM H CIEIHAIBLHOCTSIM 00Y-
yenus B YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH. yH-
T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubmuorp.: c. 14. Pe-
»umM gocryna: https://elar.usfeu.ru/handle/123456789/55

19 | Hemumesa C. B. OKMCIMTENbHO-BOCCTAHOBUTEIBHBIE PEAKLHUH : | p0gQQ | "CKTPOHHBIH apXuB
METO/JI. YKa3aHus AJis J1a0. ¥ MPaKT. 3aHATUN 7S CTYICHTOB OYHOMN /128

u 3a04. Gopm oOyuenwmsi Hampasienuid: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Uenumesa [u ap.] ; Ypan.
roc. J€COTexXH. yH-T. - ExarepunOypr : YIJITY, 2009. - 43 c. -
bubnuorp.: C. 43, Pexum JOCTyIa:
https://elar.usfeu.ru/handle/123456789/299

20 | Tony6epa T. b. Karanutuueckue cucreMsl B Kypce "Xumus" : Me- | 911 | OMEKTPOHHBIH apxuB
TOJ. yKa3aHUs s j1a0. W MPAKT. 3aHATUN JUIS CTYJACHTOB OYHON M
3a0u. popm obyuenus / T. b. T'onybesa, C. B. Lenumesa ; Ypan.
roc. JI€COTeXH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubmuorp.: C. 11. Pexum JOCTyTa:
https://elar.usfeu.ru/handle/123456789/206

*- IIpesk/Ie YeM MPONTH MO CChUIKE, HEOOXOAMMO BOUTH B CUCTEMY

@OyHKIIMOHUPOBAHHE JEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIbHON cpeibl 00ecTIednBaETCs CO-
OTBETCTBYIOIIMMH CPEICTBAMU MH(OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CUCTEMbI

Kaxnplii oOydaronuiics obecrieueH AOCTYIOM K 3JeKTpOHHOW Ombmanoreunoi cucreme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OHOIHOTEKA
onmain http://biblioclub.ru/, comepxammx M3aaHUs M0 OCHOBHBIM HM3y4aeMbIM JAMCHHILTHHAM H C(HOPMH-
POBaAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAAATEIIMHI YICOHOW U YI€OHO-METOAMIECKON JTUTEPATYyPHI.

CnpaBouHble M HH(POPMALHOHHBIE CHCTEMbI

1. CnpaBouHo-tipaBoBas cucrema «Koncynprant [Lnrocy.

2. UndpopmarmonHo-npaBoBoi nmoptan ["apant. Pexxum nocryna: http://www.garant.ru/

3. Basza manubix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

Ipodeccnonanbubie 0a3bl JaHHBIX
1. Hayunas snextponHas oubnumoreka elibrary. Pexxum noctyna: http://elibrary.ru/.
2. DneKTpoHHBIH (OHI MPAaBOBOW M HOPMATHBHO-TEXHUYECKOH MOKyMEHTarnu «TexakcmepTy.
Pexum noctyna: http://docs.cntd.ru/.
3. Peectp HOBBIX W HAMJIYYIIMX TEXHOJOTH, MATEPHUAIIOB M TEXHOJOTMYECKUX PEIICHUH TTOBTOP-
Horo npuMeHeHus. Pexxum noctyna: http://rnnt.ru/technologies/.

7. ®OH OLICHOYHBIX CPEACTB AJIsl IPOBeACHUsI POMEKYTOYHOM aTTecTaluu
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oﬁyqammnxca o AUCHMIIJINHE

7.1. Ilepeyenb KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npolecce 0CBOeHHs 00pa-
30BaTeJbHOI MPOrpaMMbl

Dopmupyemble KOMIETEHITUH Bun u popma xoHtpos

IIpoMeKYyTOUHBIH KOHTPOJIb: YCTHBIN
OIIPOC Ha 3K3aMEHe

Texkymuii KOHTPOJIb: OIPOC, 3aluTa
OTYETHBIX MaTEPUAJIOB T10 JIAOOPATOPHOI
pabore

OIIK-1 Cnoco6eH pemiath 3a1a4u MpoGeCCUOHAIBHON Jesi-
TETHPHOCTU Ha OCHOBE MCIOJIb30BAHUS TEOPETUICCKUX U
NPaKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHHUYECKHX HAYK, a
TaK)Ke MaTEeMAaTUYECKOTO armapara

7.2. Onucanue nmokasartejiei u KPUTEPUEB ONCHUBAHUA KOMIIeTeHIIMii
HA Pa3/IMYHBIX 3Tanax ux (l)OpMPIpOBaHI/IH, OIMMCaAaHMu e IIKAJ OHCHUBAaHUA

Kpurepun oneHMBaHHMA YCTHOrO0 OTBETA HA JK3aMeHe (IIPOMeKYTOUYHBIN KOHTPOJb (opmmu-
poBanus komnerennun OINK-1)

«5» (omauyHo): — NaH MOJHBINA, pa3BEpHYTHII OTBET Ha MOCTABJICHHBIN BOIPOC, MMOKAa3aHa COBO-
KYIIHOCTb OCO3HAHHBIX 3HaHUN 00 0OBEKTE, 10KA3aTEIbHO PACKPBITHI OCHOBHBIE MOJIOXKEHUS TEMBI; B OT-
BETE IPOCIIEKUBACTCS YETKAsl CTPYKTYpa, JOTHYECKas IOCIEI0BATEIbHOCTh, OTpa)karolas CYIIHOCTh
PacKpbhIBa€MBIX MMOHITUN, TEOPHIA, SIBICHUH. 3HaHHE 00 00BEKTE IEMOHCTPHUPYETCs Ha (POHE TIOHUMAHUS
€ro B CUCTEME JaHHOM HAYKH U MEXIUCUUIUIMHAPHBIX CBA3eH. OTBET U3JI0KEH JTUTEPATYPHBIM SI3BIKOM B
TEpMHHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUYHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH TOJHBINA, pa3BEPHYTHINA OTBET HA MOCTABIEHHBINA BOMPOC, TOKAa3aHO YMEHUE
BBIIEJIUTH CYIIECTBEHHbIE U HECYLIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIECACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JIOTUUYEH, U3JI0KEH B TePMHUHAX Hayku. OJHAKO MOMYIIEHbl HE3HAYUTENIbHBIE OIMIMOKH
WM HEJJOUYETh, UCTIPaBJICHHbIE OaKaIaBpOM C TOMOUIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnremeopumenvHo): — AaH HETIOJIHBIN OTBET, IOTUKA U MOCIEA0BATEIHHOCTh MU3JI0KEHUS
MMEIOT CYIIECTBEHHbIE HapylleHus. JlomyiieHsl rpyObple OMMOKY P OMPEAeIEHUN CYIIHOCTH PacKpbl-
BaE€MbIX TOHSTHUN, TEOPHA, SBJICHHI, BCIEICTBUE HETIOHUMAaHUsI 0aKalaBpOM UX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX MPU3HAKOB U CBs3el. B 0TBeTE OTCYTCTBYIOT BBHIBOBI. Y MEHHE PACKPHITH KOHKPETHBIE TIPO-
sBJICHUsI 000OIIEHHBIX 3HAaHUI He MoKa3aHo. PeueBoe ohopmieHne TpedyeT nmonpaBok, KOPPEKIUH;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
npenMeTa, He yMEeT JlelaTh apryMEHTHPOBAaHHBIC BHIBOJIBI M NMPUBOAUTH MPUMEPHI, TOKA3bIBAET C1adoe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/leeT TEPMUHOJIOTHEN, MPOSBISET OTCYTCTBUE JIOTMUHOCTH U
MOCNIE0BATEIHHOCTH U3TIOKEHUS, IeTIaeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPaBUTh, TaXKe MPU KOPPEKIIUU
npernojaBaTesieM, OTKa3bIBaeTCsl OTBEYaTh Ha 3aHATHH.

Kpurepun oueHuBaHus onpoca no reMe JadopaTopHoil padoThl (TeKyluii KOHTPOJIb (op-
mupoBanue komnerenmuu OIIK-1):

«5» (omauuno): OTIPOC TIPOMJICH C MEPBOTO Pa3a; JAaH MOJHBIN, pa3BEPHYTHIN OTBET Ha BCE 3a/1aBa-
€MbIe TIPEeroIaBaTeNieM BOIMPOCHI, MOKAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOyJaromuiics MpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAade KOJUIOKBHYMa, 3HACT ¥ TIOHUMAET XOJI BHIITOIHEHHS TIPEACTOSIIEH J1a-
O6opatopHoi paboTEHI.

«4» (xopowo): onpoc TPOUICH CO BTOPOM MOMBITKH; JJaH TIOJTHBIN OTBET Ha BCE 3a/1aBaeMbIe Tpe-
M0/IaBaTeIeM BOMPOCHI, TOKa3aHO 3HAHKWE U MOHUMaHKe TeMbl. O0yJarouiics Mpu caave KOJUTOKBUyMa
MPaBUJIHLHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBUYMa C TIOMOIIBIO MTPETIOIaBaTellsl, 3HACT U TIOHUMAET XOJT
BBHITIOJTHEHUS PEACTOSIICH J1a00paTopHOil paboTHI.

«3» (yOoenemeopumenvbHo). ONPOC MPOUJICH C TPEThEW MOMBITKH; JaHBl OTBETHI HA TOJOBUHY 3a-
JaBaeMBIX MPETOaBaTeIeM BOIMPOCOB, MOKA3aHO 3HAHWE OCHOBHBIX TOHSATHUN TEMbI, BHIHECEHHOW Ha
KOJUIOKBUYM. B OTBeTe CTYJIEHTOB OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS
0000IIeHHBIX 3HAHWH He MokazaHo OOyyarommiics MpH cladye KOJUIOKBUYMa MPaBUIBHO OTBETWI Ha
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OOJIBIIIYIO YaCTh 33JaBAEMBIX BOIPOCOB, OJTHAKO, pedeBoe OpopMIICHHE TPeOyeT MOMpPaBOK, KOPPEKIIUU;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOAICH J1a00paToOpHOM paboTHI.

«2» (HeyOoosremeopumenvho) — OOyUJAIONIUICS HEe 3HAET OCHOB TEMBbI, HE CIIOCOOEH JIeNaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJIUTH NMPUMEPHI, TIOKa3bIBaCT cllaboe BJIaJCHHE MOHOJOTHYECKOW pe-
YbIO, HC BJIaACCT TepMI/IHOJIOFI/Ief/'I, IpOABJIACT OTCYTCTBUC JIOTHYHOCTHU U MMOCIICAOBATCIbHOCTHU H3JI0XKC-
HUSI, JIeaeT OMKMOKH, KOTOPbIE HE MOKET MCIPABUTh, JaKe IPU KOPPEKIMH MPETIOAaBaTeIeM, OTKa3bIBa-
€TC4d OTBCYATh Ha BOIIPOCHI. O6y‘laIOIJ_[HI>'ICSI HC CMOI" OTBCTUTH AAXXC Ha IMOJIOBUHY 3adaHHBIX €MY BOIIPO-
COB, HE 3HAET X0JIa MMPOBEJCHUS IPEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kpurepun oueHuBaHMsI BbINOJHEHUS] Ja0OPAaTOPHBIX PadOT U 3aIMTHI 0TYeTAa (TEeKYyIUMid
KOHTPOJb ¢popmupoBanue kommnerenuun OITK-1)

«5» (omnuuno): paboTa BBITIOJIHEHA B CPOK; O(hopMIIEHUE U COJepKATEIbHAs YaCTh OTYETa 00pas3-
I[OBBIC; pa0dOTa BBIMIOJHEHA CAMOCTOSITEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIICHUS, 3aKIIIOUCHUS U
BbIBOJIbI. OOyUaronuiicss mpaBUiIbHO OTBETHII Ha BCE BOIPOCHI MIPH 3AIIUTE OTUETHBIM MAaTEPUAJIOB.

«4» (xopowio): paboTa BBIIIOJIHEHA B CPOK; B O(POPMIICHHH OTYETA U €Tr0 COACPKATSIHLHON YacTH
HEeT TpyObIX OIIMOOK; paboTa BBHIMOIHEHA CaMOCTOSITENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000O0IIECHNUS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJarOIIHiACs TPH 3alIUTe OTYCTHBIM MaTEPHAJIOB MMPABUIBLHO OTBETHJI HA BCE
BOIIPOCHI C IOMOIIIbIO MPENo1aBaTesl.

«3» (yoosnemeopumenvro): padoTa BBHIIIOJIHEHA ¢ HApYIICHUEM rpaduka; B 0hOpMIICHHUH, COIEP-
KATEIFHOM YacTH OTYeTa €CTh HEJOCTaTKH; paboTa BBINOJHEHA CaMOCTOSTENbHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000meHNs1. OOyJarOmUIACs PU 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOIPOCHI.

«2» (Heyoosnemeopumenvro): odopmiieHne paboOThl HE COOTBETCTBYET TPEOOBAaHUSM; OTCYT-
CTBYIOT WJIM CJICJIAHBI HETPaBUIIbHBIC BBIBOABI M 00001IeHNUS. OOyJaromuiics He CMOT 3aIlIUTUTh OTYET-
HbIE MaTepUaJbl U TOSICHUTD MIPEJICTABICHHBIE TaHHBIC.

7.3. TunoBBIEe KOHTPOJIbHBIE 3aJaHUS HJIM HHbIE MATePHUAJIbI, HEOOXOIUMBIE /ISl OLIEHKH 3HA-
HUIi, yMEHHUIi, HABBIKOB U (WJIH) ONBITA 1eATeIbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (opMUpOBaAHUS
KOMIIeTeHIHIi B MpoLecce 0CBOEHUs 00pa30BaTe/IbHOI MPOrpaMMbl

Bonpocs! k 3k3aMeHy (IPOMeKyTOYHbII KOHTPOJIB)

1. ATOMHO-MOJEKYJSpHOE YUeHHEe. XUMHUECKUE IEMEHTHI U MPOCThIEe BELECTBA. 3aKOH ABOraJpo

Y 3aKOH 3KBHBAJICHTOB.

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

3. /JIBoiicTBeHHas mpupoaa cBeta. KopmyckynsipHO-BOITHOBOM nyanu3M. Y paBHeHue ne-bpoiimns. Ilo-
HATHE O KBaHTOBOM MexaHuke. YpaBHeHue lllpeaunrepa. CoiictBa BomHOBOM (yHKunu. CooT-
HOIlIeHUE HeonpeeneHHocTei ['eitzendepra.

4. KpaHTOBO-MeXaHHMYeCKOe OOBSICHEHHE CTpoeHHe aroma. KBaHTOBbIe dYHcia, UX (U3MUECKHid
cMbIcit. ATomHbIe opOuTanu. OmaHodaeKkTpoHHBIe aToMbL. [IpuaIun Ilaynu, npasmio Xynna. Ilo-
CJIEIOBATEIbHOCTD SHEPIETUUYECKUX YPOBHEN B MHOTOIEKTPOHHBIX aTOMaXx.

5. Cospemennbie GopmynupoBku Ilepuomnyueckoro 3akoHa. CTpyKTypa MEpUOIMIECKON CHCTEMBI.
M3MeHeHne CBOICTB 3JIEMEHTOB B IEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAas U TOPU30HTAJIbHAS
NEPUOAUYHOCTD).

6. Ileproandeckas cucTema U ee CBsI3b CO CTpoeHreM aToMoB. IIpaBuino Kneukosckoro. s-, p-, d-, u
f- amemMeHTHI.

7. Paguycsl aTOMOB M MX M3MEHEHHUE B MEPHOAAX U MoArpynnax. MoHHble paanychl U 3aBUCUMOCTb
UX OT AJIEKTPOHHOI'O CTPOEHHS U CTENEHU OKUCJIEHUs. VI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 IEPUO/AM U TPYIIIIAM.

8. Hcropust pa3BUTH AIEKTPOHHBIX MPEACTABICHUN 0 XUMUYEeCKO# cBsi3u (Teopusi Koccens u JIbto-
uca). loHHas 1 KOBaJI€HTHas CBA3H.

9. HampaBiaeHHOCTh U HACHIIIAEMOCTh KOBaJCHTHOU cBs3u. [lonsipHas koBajgeHTHas CBs3b. [lomsipu-
3yEeMOCTb.

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.

31.

32.

33.
34.

35.

36.

37.

38.

HNoHHas CcBA3b Kak KpalHUN Cily4yail IOJSPHOM KOBAJIEHTOM CBs3U. HeHampaBieHHOCTh U HEHa-
CBIIAEMOCTb HOHHOH CBSI3H.

KpuBas noreHuumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJIOKEHUS METO/a BAJIECHTHBIX CBSI3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IIO3ULMM METO/1a BaJICHTHBIX CBA3CH.

Teopust rubpunuzanuu. 3arnoiHeHue THOPUAHBIX OpOHUTaNel HENOJACICHHBIMH TTapaMH 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0coOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N2 u C2H4; CH4, NH3, Hzo

XapakTepUCTUKN XUMUYECKOM CBS3M: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JloHOpHO-akuenTopHas cBs3b. BonopoaHas cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HEANEKTPOJIUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrEe HACBIILIEHHOT0 NIapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUsI U KpUCTa-
au3anmu. Kprockomnus v 30yJIMOCKONus.

Teopus snexTponuTryeckoil aucconuanuu Appenuyca. Poiabs pactBopuTelns B mpouecce pacmaja
3JIEKTPOJIMTA HA MOHBL. JlM3eKTpuyeckas NMPOHUIAEMOCTh U MOHU3MPYIOLIAasi CIIOCOOHOCTh pac-
TBOPUTEJIS.

Cnalble U cuibHbIE 3JEKTPOINThl. CTENEeHb IUCCOLUAIMM U €€ CBSI3b C M30TOHMUYECKUM K03 Pu-
LUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa AucconManuy cinadblX JIEKTPOIUTOB. 3aKOH pas-
OaBnenus OctBanbaa. BinsHue OIHOMMEHHOIO MOHA Ha JMCCOLMALIMIO CIA00T0 AJIEKTPOJIUTA.
Crynenuaras 1ucconyanys.

CocrostHHE 2IEKTPOIUTOB B pacTBope. MoHBI 1 HequcCOMUpOBaHHbIe MOJIEKYIbl. Koaddurment
akTuBHOCTH. [loHATHE 006 NOHHOI cuile pacTBoOpa.

HNounnbie peakuuu. Y CIOBHUS CMEILIEHUS MOHHOTO paBHOBecHUs. [Ipon3BeneHne pacTBOPUMOCTH.
DNEKTPOIUTHYECKAS AUCCOLUALNS MOJIEKYJ BObl. IOHHOE MPON3BEIEHNE BOBI.

Bonopoansiii mokaszaresns. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpaluu, Temreparypbl. KoHcranrta
TUAPOIN3A.

Pasznnunsle cirydan runponusa. [Ipumepst.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

Bakneimme OKHCIMTENN W BOCCTaHOBUTENIN. VI3MEHEHHE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB B IIEPHOJIAX U MOArPYIIIaX.

CocraBieHrue ypaBHEHMH OKUCIHTEIbHO-BOCCTAHOBHUTENbHBIX peakuuid. Knaccudukamus okxwc-
JUTENbHO-BOCCTAHOBUTEIbHBIX PEAaKIMil. BpIuncieHne XUMUUYECKUX SKBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIIS.

Bnusinue temmeparypbl, KOHUEHTPALUKA PEAareHTOB, UX MPHUPOAbI, CPelbl U IPYrUX YCIOBHM Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJIUIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIUAIOB JIJIsl PEIIeHHs BOIPOCca O BO3ZMOXK-
HOCTH ITPOTEKAHUS PEAKIINH.

TepmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEpruu. BHYTpeHHsIsI SHeprus U dHTAJIbINA.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

3akoH ['ecca n cinencrus u3 Hero. [Ipumepsr.

Ontanenus oOpasoBanus. CtaHnapTHble cOCTOsSHUS BeriecTB. CTaHaapTHas SHTaIbNUS 00pa3o-
BaHUS U CTOPaHUS.

Makpo- u MukpococtosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CtanaapTHas >H-
Tponus. Mi3MeHeHue SHTPOINUY B pa3IMYHBIX MpPOIleccax.

[Tonsarue o6 »neprum I'mb60ca, ee U3MEHEHUHM KaK MEpbl peakMOHHON crocoOHocTu. Kpurepuit
COMOIIPOU3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumble U1 HeoOpaTUMBbIE MpoIecchl. | OMOreHHbIe U reTeporeHHble paBHOBecHus. KoHcTanTa
pPaBHOBECHSI B TOMOT€HHBIX U F€TEPOTE€HHBIX CUCTEMAX.

KoHncranTa paBHOBecus. CBsA3b KOHCTAHTBhl PaBHOBECHUS CO CTaHIAPTHBIM M3MEHEHUEM SHEPIuu

17



['n66ca.

39. llpunnun Jle-lllarense. BausHue temnepaTypsl, JaBlI€HUS U KOHIIEHTPAIMM PEareHTOB Ha paB-
HOBECHE.

40. DrieMeHTapHbIE U HedJeMeHTapHble peakiuu. Knaccudukanus peakiuii. CKOpOCTh peakiuil B
TOMOT'€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

41. ®axTopsl, BAUSIONINE Ha CKOPOCTh peaklnu. 3akoH aelicTBus Macc. KoHcrtanTa ckopocTH.

42. MonexyIsipHOCTb U TIOPSIIOK peakiun. [1opsiiok HeameMeHTapHBIX PeaKIIHid.

43. 3aBUCUMOCTH CKOPOCTH PEeaKIuu OT TemrepaTypsl. [loHsTHE 00 AaKTUBHOM KOMIUIEKCE. DHEprus U
SHTPOIHUS AKTUBALIUH.

44. Obuue cBoicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. IIporeccsl, comnpoBoxkaaromue odbpazoBanue pactBopoB. Coib-
BaTalMsl.

45. PaznuyuHble BU/IbI BBIPAXKEHNS KOHLIEHTPALMU PaCTBOPOB U X B3aUMHBIE I1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU T'a30B B )KUJKOCTAX. 3aKkoH [ enpu. BrnusHue Ha pacTBOPUMOCTH
MIPUPO/IBI BEIIECTB, TEMIIEPATYPhl, AaBJICHUSA. 3aKOH paclpeaeeHusl.

47. HoMeHKIIaTypa U OCHOBHBIE THUITbI KOMIUIEKCHBIX coenuHeHuil. Kiaccudukaius KOMIIIEKCOB Mo
BUJly KOOPJAUHUPYEMBIX JINTAH/IOB.

48. DAeKTpOXUMHUUYECKUN psil HANpsOKeHUN MeTtaiioB. [anpBanndeckue snemeHTsl. DJ[C ranpBaHu-
YEeCKOT0 3JIEMEHTA.

49. DieKTpoNIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN mpouecc. 3akonbl Papanes. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIH3A.

50. DnexTponn3 pacIiuiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeToabl 3alUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3ameHy (IPOMeKYTOYHBIH KOHTPOJIb )

2
1. Kakoe KOJIMYeCcTBO BEIIecTBa MOJIEKYI BoAopoa coaepxkat 12,04-10 > ATOMOB BOOposia?
2.HamucaTte  MOJEKynsipHOE, TOJHOE€ ©  COKpAlllEHHO€ HWOHHOE  YpaBHEHUS  pPEaKIHH

Fe(OH), + HNO, —»
ITo nonHoit hopMe cOCTaBUTH MOJIEKYJISIPHOE ypaBHEHHUE:
Pb*" +S* — PbS
3. B Mmonexynsipaoit 1 nonHoii opme paccmorpets ruapoian3 NagPO4. Ykazats cpeny (Kuciasi,

HeTpasibHas UM LIeJIOYHAast) peaklnu.
4.VIOHHO-37I€KTPOHHBIM METOJIOM OIpPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,O0 + NaOH —[AI(OH) " +H,+ ...

5. Vkaxute, u3MeHeHueM kakux napameTpos (T, P, C) MOXKHO cMECTUTh XUMHUYECKOE PABHOBECHUE C
LIETBI0 YBETUYEHHS BBIX0O/a IIPOJYKTOB PEAKIUH: H,S., + 1, <> S, +2HI,;AH)0

6. BomopoaHslii anekTpos; cpaBHeHUs. CTaHIApTHBIN SJIEKTPOIHBIA TOTeHIHAal. Y paBHeHre HepHeTa.

7. Kakoit 00b€M (MJ1) pacTBOpa THAPOKCHIA KaJIHsl ¢ MOJISIpHON KoHUeHTparmei 0,2 Monb/1 TpedyeT-
ca g HewTpamm3auuu 100 M pacTBopa CEpHOM KHCIOTBI ¢ MOJSIpHOM KoHueHTpamuend 0,1
MOJIb/T?

Bonpocsl K onpocy no TeMam J1adopaTOpPHbIX padoT (npumepst), (TeKymmii KOHTPOJIb)

Paznen 1. rema 1.1.-1.2. JIaboparopHast pabota Nel
«OrnpeneneHne SKBUBAJIEHTHON MacChl HEU3BECTHOI'O METAILIIA»
1.®opMynHupoBKa 3aKOHA COXPAHEHUS MACChl U 3HEPTUH, €r0 MaTeMaTHYEeCKOEe BbIPAYKEHHE.
2.DopMyIHpPOBKA 3aKOHA COXPAaHEHUSI MacCCBhl.
3.®opMyaupoBKa 3aKOHA TOCTOSTHCTBA COCTaBa.
4.®opMynHpOBKa 3aKOHA KPAaTHBIX OTHOLLIEHUIA.
5.@opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €r0 MaTEMaTUYECKOE BBIPAKEHHUE.
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6.0npeneneHue NOHITHI: MOJIb BEILIECTBA, OTHOCUTENIbHASI MOJIEKYJIsIpHAsl Macca, MOJIsipHas Macca.
7.0mpeneneHue MOHATHIA: SKBUBAJICHT 3JIEMEHTa, MOJSpHAs Macca SKBUBaJeHTa, Gopmyia Uit
pacuera MOJISIPHON MacChl IKBUBAJICHTA 3JIEMEHTA.

8.0mpenenenre MOHITHIL: SKBUBAJICHT BEIECTBA, MOJIIPHBIA 00beM SKBUBAJICHTA rasa.

9.®opmynsl Uil pacyeTa MOJISIPHOW MAcChl SKBUBAJICHTa OCHOBHBIX (YETHIPEX) KIIACCOB HEOPTaHU-
YEeCKUX COeIMHEHUH.

10.®opmynupoBKa 3aKk0Ha ABOTapo, CMBICI U BEIUYMHA YKciia ABOraapo.

11.®dopmynupoBKa ABYX CIEICTBUN U3 3aKOHA ABOTrajipo.

12.00beM, 3aHMMaeMbIi JTIOOBIM T'a30M MPH HOPMAIbHBIX YCIOBHX (H.y.). [IpuBectn 3HaueHUs
JIaBJIeHUs U TemnepaTypsl mipu H.y. B cuctemax CU u CI'CE.

13.Marematrnyeckoe BhIpakeHHE 00hEIMHEHHOTO ra30BOr0 3aKoHa (ypaBHeHus KiamnelpoHa).
14.Marematnueckas 3anuch ypaBHeHus MenneneeBa — KnaneiipoHa.

15.ITonsiTHE MapUMaIBLHOTO JABJICHMS ra3a. 3aKOH NapLUaIbHbIX AaBieHuil J{anbToHa.

16. BemtectBo cocrout u3 menu u cepsl. M3 0,667 r atoro BemiectBa nomyueno 0,556 r okcuga me-
u(1l). BerauenuTe MacCcoBYIO JIOJIFO METU B BEIIECTBE U HAAHUTE ero GopMyiTy.

Paznea 1. rema: 1.3. JIaboparopnas padota No2
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX COSAMHEHUN. XUMUs dy1eMeHTOB. CBOMCTBA BaXKHEHUIIIUX CO-
€AUHEHUIN»

1.IlonsiTre XUMHUYECKH 37IeMeHT. UTO 03HaYaeT 3amuch lﬂ' Ru?

2.IlepeuncanTe CUMBOJIBI JJIEMEHTOB, Ha3bIBAEMBIX I11€JIOYHBIE ATIEMEHTHI.

3.IlepeuncnutTe CUMBOIIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTEHAMH.

4.1lepeuncianTe CUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX I11€JI0YHO-3EMEJIbHBIMH.

5.Kakwue anemMeHThl Ha3bIBalOT HeMeTauiaMu. [IpuBenuTe Bce UCKIIOYEHUS U3 CPOPMYITHUPOBAHHOTO
MpaBuUIa.

6.Kakue snemeHTsl Ha3bpiBaloT MeTauiamu. [lpuBenure Bce MCKIIOUEHUS U3 CHOPMYITMPOBAHHOTO
MpaBuUIa.

7.daiiTe onpenenenne okcuaoB. KakoBa cTeneHb OKUCIEHUsT 00pa3yrolero OKCHJl 3JeMeHTa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiO2, Hy0,, KO,? HazoBuTe 3TH OKCHbBI, MPUBEANUTE MX T'pa-
¢buueckue GopMyIbL.

8.JlaiiTe onpeieneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yromux okcuaos. [pu-
BEJMTE TI0 JIBa IPUMeEpa Kax10ro Tuna okcuaoB. [Ipusenute ux rpapudecknue Gopmysbl.

9.[aiite omnpeneneHre OCHOBAaHUIN C TOUKH 3PEHHS TEOPHH AJIEKTPOJIUTUUECKON Tuccounanuu. Yo
Ha3bIBAETCS KUCJIIOTHOCTBIO OCHOBAaHMI? Kakue OCHOBaHUs HA3bIBAIOTCS I1EI09aMU?

10.[laiiTe omnpeneneHNe KUCIOT C TOYKU 3PEHMS] TEOPUHU DJIEKTPOIUTHUECKON nuccouuanuu. Uro
Ha3bIBAETCS] OCHOBHOCTHIO KUCN0T? [IpuBeauTe no ogHOMY IpuMepy KUCIOPOJICOAepkKaluX U oec-
KHCIIOPOJIHBIX KUCIIOT, JalTe UX CUCTEMAaTHYECKOE U TPaJULIMOHHOE Ha3BaHUS.

11./laliTe onpeaeneHue CpegHUX COJIEH C TOYKU 3PEHUS TEOPUU DIIEKTPOIUTHUECKON AUCCOLUAIIIH.
Yem oTiMuaroTcs OT HUX KHCIble U ocHOBHBIE conn? [lpuBeaure mo aBa mpumepa KHUCIBIX U OC-
HOBHBIX coJjiel, Ha3oBUTe uX. [IpuBenuTe ux rpapudeckue GopMyIibl.

12.]laiiTi onpeiesieHue JBOMHBIX U CMEIIaHHBIX cojie. [[puBeauTe o nBa npumepa Kaxjaoro Tuma
3THX cosied 1 Ha3oBUTe ux. [lpuBeaure ux rpaguueckue GopMyIbl.

13.Jlaiite onpeneneHue MnoHATHS rpaduueckoit popmynsl coenuHenus. [Ipuseaure rpaduyeckue
dopmynel coequnenuit: VOSO,4, CrOHSO3, HBrO,, CaHPO,. K kakum kiaccaM OTHOCATCSI 9TH CO-
€IMHEHUs, JaiTe X TpaJuLMOHHbIE HA3BaHUSI.

14.JlaiiTe onpenesneHne NOHITHUS CTENIEHb OKUCIIEHMsS 3JIEMEHTA B coequHEHUH. PaccuuTaiite cre-
TIEHM OKMCJIEHHUS SIeMeHTOB B coeannenusx K,Cr,O7, HgPOs, SiOs%, Cry(S0y)3, maiite ux Tpaau-
[IUOHHBIC HA3BAHMSL.

15.Metadochopnast u oprodhochopHas KUCIOTHI — HA YTO YKA3BIBAIOT MCIOJIB30BAHHBIC TPUCTAB-
ku? IlpuBeaure rpaduueckue GopMybl ITUX KUCIOT.
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16.ITpuBenure oObuHBIE U Tpaduueckre HOPMYIBI XJIOPCOACPIKAIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOUIMM CTENEHSIM OKHUCiIeHud xJopa: -1, +1, +3, +5, +7. IIpuBenure TpaauiinOHHbIC HA3BaHUS
3TUX KUCIO0T. Ha 4TO yKa3bIBatOT UCIOJIb30BAHHBIE B HA3BAHUSIX OKOHYAHUsA?

17. CocTaBbTe MOJICKYJISIPHBIC U MOHHBIC YPABHEHUS PEAKIUN, C TTOMOIIBI0 KOTOPBIX MOXKHO OCY-
LIECTBUTH CICAYIOIINUE MPEBPAIICHUS:

5—-50,—-503—»H,504,—~CrOHS0O,—~Na,SO,—~NaHSO,

18 HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKaXHUTE 3aps]l KOMIUICKCHOTO MOHA, CTEIICHh OKHCIIe-
HUS U KOOPJAMHAIIMOHHOE YK CIIO MOHA-KOMILIEKCO00pa3oBarTels, a TAaKyKe ACHTAaTHOCTh JIMTaHIOB.
Nas[Ag(S20s)2]; [Co(NH3)e]Cl; [Be(OH)2(H20),]

19.3anummTe ypaBHEHHE PEaKIMK B MOJICKYIsipHOM 1 noHHoM Buje: Cry(SO4); + BaCl,—

Pa3nen 2. rema: 2.1. JlabopatopHas padorta Ne3
«CTpoeHune aToMa U TIepHOINIECKasi CHCTeMa XUMHUYeCKuX 3aeMeHToB [I.M.Meneneea»

1.Mogens bopa crpoenus atoma. [locrostnnas PunOepra, ee uncieHHOe 3HaUSHHE.

2.IlonsTHE OpOUTATIE.

3.®u3HyecKnil CMBICI U 3HAYEHUS, IPUHUMAEMBIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®du3nueckuil CMbICT U 3HAUYEHUS, IPUHUMAEMble OpOUTAIbHBIM KBAHTOBBIM UHCJIOM.

5.Buz 3neKkTpoHHBIX 0051aK0OB (OpOuTasieil) M1 COOTBETCTBUE MEXKIY UMCIEHHBIMU U OyKBEHHBIMU
0003HaYCHUSIMUA OPOUTAIILHOTO KBAHTOBOT'O YHCIIA.

6.®Pu3HUeCKnil CMBICI U 3HAYEHMsI, IPUHUMAEMbIE MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBA3b 3THX
3HAYCHHI ¥ YKcia S-, P-, d- u f-opOuraneii.

7.®u3HYECKN CMBICI U 3HAYEHUS, IPUHUMAEMbIE CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.YcioBHas 3aluCh YPHEPrETUYECKOM TMarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opMynUpOBKa U PU3NUECKUI CMBICI IPUHIIMIIA MUHUMYMa SHEPTUU.

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

11.®opmynupoBKa 1 (PU3NYECKHI CMBICI TpaBUiIa XyHJa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.YUto Ha3bIBaeTcsl 3JEKTPOHHOM KoH(urypauued aroma? [IpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(UTypaluio aToMa 3JIeMeHTa ¢ 3apsaoM sapa S1.

14.Paccunraiite MaKCUMaIbHOE YHCIIO AIIEKTPOHOB, KOTOPBIE MOTYT HaxoauThcs Ha 3P u S5f opou-
TaJsAX.

15.IIpuBenute coBpeMeHHyIo hopmynnpoBky Ilepuonndeckoro 3axona J[.11.Menneneena.
16.0Onpenenenve u GU3NUECKUNA CMBICIT NOHITUN: 3QPEKTUBHBIN 3apsj Aapa, MOCTOSHHAsA SKPaHU-
pOBaHUs.

17.1lonsTus paguyca atoma U moHa. Kak u3MeHsieTcsl panyc 4aCTULbI IPU MEPEXOJIE: aTOM — €ro
MIOJIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 moueMy M3MEHSIOTCS pauyChl aTOMOB MPH MEPEMENIEHUH BI0JIb ITEPUOJA CIIEBA HAIIPABO
U TIpY NePEMEIICHNN CBepXY BHU3 BJIOJIb TJIABHBIX U MOOOYHBIX MOATPYMI?

19.0mnpenenenrie NTOHATUS SHEPTHS NOHU3ALNH, €IMHUIIBI €€ U3MEPEHHUS U XapaKTEP €€ U3MEHECHUS
B [IEpPUOJAX U IpyIIIax.

20. OmpeneneHne TOHSATHS YHEPTUS CPOJICTBA K AJIEKTPOHY, SIMHHIIBI €€ U3MEPEHHUS U XapaKTep ee
M3MEHEHUs B IIEPUOAAX U IPYyIIIax.

21.ITonaTne u GU3NYECKUA CMBICH IEKTPOOTPUIIATETLHOCTH 3JIEMEHTOB 110 Mainkeny. Equnuibt
€€ U3MEPEHHUs U XapaKTep U3MEHEHHUs B [IEPUOAaX U IPyIIax.

22.OTHOCUTENBHBIE JIEKTPOOTPULIATENBHOCTH 1O 110JIMHTY: Kak OIEHMBAIOTCSA U 3aKOHOMEPHOCTH
M3MEHEHUs UX 3HAaYCHUH B NIEPUOJIAxX U IPYIIIAX.

23. Hanmmmute A1eKTpOHHBIC (bOpM;’J‘IBI IIPUBEJICHHBIX HIKE NOHOB. K ceMENCTBY KaknX 3JIEMEHTOB
OTHOCSITCS aTOMBI 3THX HOHOB? SN°', Mn2+, Cu2+, Cr3+, s%,

3amaHust sl NPAKTHYECKHX PadoT (TeKylnii KOHTPOJIb, IPUMeEPHI)
®parmeHT K TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEaAKIHN»
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3ananue 1. UccienoBanue OKMCJINTEIbHBIX CBOMCTB MEPMAHIAHATA KA B KHCJIOH cpeje.
Hnst pactBopa ¢ pH, 3a1aHHBIM BapuaHTOM, PACCUUTHIBAIOT 3HAYEHUE SJIEKTPOJHOrO MOTEHIIMAJIA
CIeNyIOEel OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOW CHCTEMBI:

MnO, + 8H"' + 5¢ = Mn?" + 4H,0,

- 2+
CCJIM KOHICHTPAIA MnO4 u Mn , 4 TaK)XKC TEMIICpaTypa U JaBJICHUEC COOTBETCTBYIOT CTaHAAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHUE 3JIEKTPOAHOIO MOTEHIMAla CO CTAHJAPTHBIM U JENaIOT BbI-
BOJI O BJIUSIHUM CPE/Ibl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAaHTaHAT-UOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noTeHnuana MnO, /M n* or pH cpensl. Ilpu xakux
pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MNO,4” noHamu:

I', Br’, CI"? IToka3siBaroT 3Tu 001acTH Ha rpaduke.

3ananue 2. BoccraHoB/IeHHe NepMAaHraHaTa Kajus B Pa3jJIMYHbIX cpeaax.

B Tpu otaenbHbIe MPOOUPKHU C PACTBOPOM MEpPMaHraHaTa Kajius J00aBISIOT pa30aBiICHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI M KOHIICHTPUPOBAHHBIN PACTBOP IIEJIOYHU. 3aTeM B KaXIYIO U3 MPOOH-
POK MpUOABISIIOT CBEXKEMPUTOTOBIEHHBINH pacTBOp cynbdura Hatpus NapSOs. g oObsicHeHus HabmII0-
JaeMOI'0 UMEIOT BBUJY, UTO B KUCJION cpesie 00pa3yroTcs MOHbI Mn?*, B HeirpansHOU - MNO, 1 B cuitb-
HOILIEJIOYHOU cpesie - MOHBI MnO4Z. [Tonb3ysick MOHHO-AJIEKTPOHHBIM METOJOM, COCTaBISIOT IOJIHBIE
YPAaBHEHUs pEaKIUil.

Ha ocHOBaHUU BBIUMCIIEHHBIX [ BceX peakiuil 3Hadennit 9J[C nenatoT BIBOJ 00 OKUCIUTEIbHOM
CTIOCOOHOCTH MepPMaHTaHaTa Kajusl B KHCJIOH, HEUTPAIBHOM U IIEIOYHOM cpenax.

3ananue 3. AHaJuU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM pPeaKIMu.

Jnst 3amaHHOM Mapbl BEHIECTB (B COOTBETCTBUM C WHIWBUIYAJIbHBIM BapUAHTOM) OIPEACISIOT
OKHUCJIUTENbh U BOCCTAHOBUTENb, paccuuThiBatoT J/IC ansi cTaHIapTHBIX YCIOBUN M OLICHUBAIOT BO3MOXK-
HOCTBH CaMOTIPOU3BOJILHOTO MPOTEKAHUS PEAKIIMH MEXTy HUMHU.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIOT MOJHOE YPABHEHUE PEAKLIUH.

3ananue 4. CpaBHeHHe OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIX CBOWCTB BelllECTB.

st 3amaHHOTO BemiecTBa (B COOTBETCTBHH C MHIMBUIYaTbHBIM BaPHAHTOM) OMPEIENSIOT CTENEeHU
OKHCJICHUSI aTOMOB M OTMEYAlOT, OKHCIIUTENIEM HJIM BOCCTAHOBUTEJIEM MOXET OBITh 3TO BEIIECTBO B
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. [Ipu HeoOX0aMMOCTH HCTONB3YIOT 3HAUYEHUs CTaHIapT-
HBIX JIEKTPOJIHBIX MOTEHIIUAJIOB.

W3 mpuBEIEHHOTO CMHCKAa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPbIE MOTYT B3aHMOJEICTBO-
BaTh C 33/IaHHBIM BEIIIECTBOM.

VKa3bIBalOT B MPEANOJIAra€MbIX PEAKIUAX OKUCIUTENb U BOCCTAHOBUTENb, paccuuThiBalOT JDJ[C
JUTSI CTAaH/IAPTHBIX YCJIOBHIA.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIIOT MOJHBIE YPABHEHUS PEaKIIUid

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEll c()OPMHPOBAHHBIX KOMIICTCHINI

Yposens chopmu-
POBaHHBIX KOMIIE- Ornenka [Nosicnenus
TEHUUH

Teoperudeckoe conepkaHue Kypca OCBOCHO MOJTHOCTHIO, BCE
IPeyCMOTPEHHBIE IPOrpaMMOii 00yueHus yueOHbIe 3a/1aHUS BbI-
IIOJIHEHBI.

OOyuaronuiics JE€MOHCTPUPYET CIIOCOOHOCTh NPUMEHSTH
S» €CTeCTBEHHOHAy4YHble 3HaHUs B 00JacTu mpodeccnoHanbHON nes-
Bricokuit (oTmnO) TEJILHOCTU B PaMKax M3YYEHHOM TUCIMIUIMHBI, & B YaCTHOCTH: Je-

MOHCTPHPYET CITOCOOHOCTH 0OOCHOBAHHOTO BHIOOpA YCIIOBUM TPO-
TCKaHUA, BBI60pa pCarcHTOB U UX KOJUYCCTBCHHBIX COOTHOH_ICHI/If/’I,
($a30BOTO COCTOSHUS JJIsl ONTHMAJIBHOTO TPOBEICHHS XUMHUECKUX
MponeccoB. Ycnemno IMPUMCHACT 3HAHHUA OCHOBHBIX 3dKOHOB XH-
MUH, CTPOSHHSI ¥ PEAKIIMOHHOW CIIOCOOHOCTH BEIIECTB JUIsI pelie-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Ornenka

TlosicHenns

HUS TIOCTaBJICHHBIX 331a4. CriocoOeH MpOBOAUTH aHATU3 MOJTyYeH-
HBIX JaHHBIX, JeJIaTh MPaBUIbHBIC, HAYYHO 0OOCHOBAHHBIE BHIBOBI.
['oToB mpeyiarath CBOM CHOCOOBI PEIICHUS TTOCTABICHHBIX 3a7ad.
["'oToB paboTaTh Kak B KOMaHJe, TaK U UHAUBHIYAJIbHO.

bazosniit

«@»
(xoporo)

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IIOJIHOCTbIO, BCE
[PelyCMOTPEHHBIE MPOrpaMMoi 00yueHus: yueOHbIe 3aJaHHsI BbI-
IIOJIHCHBI C HC3HAYUTCIIbHBIMH 3aMCUYaHUAMMU.

OOyyaromuiicss JAEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSATH
€CTeCTBEHHOHAYYHbIE 3HAaHHUS B 00jacTu mpodeccHoHaIbHON Aes-
TEIbHOCTU B paMKax H3YYEHHOW NUCUUIUIMHBI, & B YacCTHOCTH:
CIoco0€H MPOBOAUTH OOOCHOBAHHBIN BBIOOP ONTHUMAIBHBIX YCIIO-
BUU MTPOTEKAHUS PEaKIUii, 3HAET CIIOCOOBI BIUSHUS Ha XUMHUECKUN
MPOIIECC C LETbI0 €ro YCWICHHUS WM OCTaHOBKH. OOydarommuiics
UCIIOJIb3YET OCHOBHBIE 3aKOHBI XMUMHH JUIsl PEHICHUS KOHKPETHBIX
3a/1a4, HA OCHOBE 3HAHUW O CBOKCTBAX M CTPOCHHUU BEILECTBA IPO-
BOJUT MOAOOp pPeareHTOB, CIOCOOCH MPOBOJUTH AHANU3 MOIY4EH-
HBIX JJAHHBIX, HO JOIIYCKaeT HETOYHOCTH B ()OPMYJIMPOBKAX U BBI-
BOJIax.

[Toporosslii

«3»
(ynoBnerBopu-
TEJHHO)

Teoperuueckoe cojepkaHHE Kypca OCBOEGHO YacTHUYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOil 00yUeHHS yUeOHBIX
3aJlaHUH BBIIIOJHEHO, B HUX UMEIOTCS OIIHOKH.

OOyyaronuiicss 4aCTUYHO CHOCOOEH MPUMEHSTh €CTECTBEH-
HOHAy4YHbIE 3HAHUS B 00J1acTU MPO(HECCHOHATBLHOM EATETLHOCTH B
paMKax U3y4€HHOW JUCLMIUIUHBI, & B YACTHOCTU: MOXKET MO PYKO-
BOJICTBOM OCYIIECTBIJISITH BHIOOP ONTHUMAJBHBIX YCIOBUM MPOTEKa-
HUS peaKIUi U BO3MOXHOCTH BIUSIHUS HA CMEIIEHUE XUMHYECKOTO
paBHOBeECHUSI, C IEIbI0 YBEJIMYCHHUS BBIXOJA MPOIYKTOB PEAKIUU.
CnocobOeH mon0upars peareHThl AJis PElIeHUs MOCTABIEHHBIX 3a-
Jlad, TIPU 3TOM HCIIOIB3yeT 3HAHUS 3aKOHOB XWMHH, CTPOCHUS Be-
[IECTBA M €r0 XMMHUYECKON akTUBHOCTH. CIOCOOEH MPOBOAMTH aHa-
T3
MOJIYYEHHBIX PE3YJIbTATOB UCCIEAOBaHUS, AOMYCKasi HE3HAYUTEb-
HbIE OIIIHOKH.

Huskuit

«2»
(HeynoBneTBO-
PHUTENBHO)

TeopeTnueckoe coiepkaHUE Kypca HE OCBOECHO, OOJBIINH-
CTBO MPEAYCMOTPEHHBIX MPOTrPaMMOi O0ydeHUsI YICOHBIX 3aJlaHUi
00 HEe BBIMOJIHEHBI, MO0 cofepk aT TpyOble OMUOKHU; TOTOTHH-
TebHAsl CaMOCTOSITeNIbHAS padoTa HaJl MaTepPHAIOM HE NMpHUBENa K
KaKOMY-ITH0O 3HAYUTEILHOMY TMOBBIIICHUIO KaueCTBA BBITIOTHEHUS
y4eOHBIX 3aaHUH.

OOyyaromuiics He CHOCOOEH NMPHUMEHATh €CTECTBEHHOHAYY-
HBIC 3HAHMS B 00JIaCTH TIPOPECCHOHATBHON JEATSIILHOCTH B paMKax
M3YYEHHOUN TUCIUIUIMHBL, @ B YACTHOCTH: HE 3HAET OCHOBHBIX 3aKO-
HOB XUMUH, TUIOXO MPEACTABIISAET BO3MOXHOCTh MX HCITOIH30BAHUS
MpU TPOBEICHUU BBIUMCICHUN IO ypaBHEHHSM peakmuii. MmMeer
cima0ble MPECTABIICHUS O CTPOSHUH BEIIECTB U UX XMMHUYECKOHN aK-
TUBHOCTH, O CIIOCO0aX MPEBpAIICHUs OJHHUX BEIIECTB B JPYyTUe, HE
BJIQJICET METOJAMH BBIOOpAa ONTHUMAIBHBIX YCIOBHH HPOTEKAHUS
peakiuii ¥ BO3MOXXHOCTH BIIMSIHUS Ha CMEIICHHE XHUMHYECKOTO
PaBHOBECHSI, C IIEIbIO YBEIIMUYCHUS BBIXO/1a MPOIYKTOB peakiuu. He
CrocoOeH MoA0MPaTh PeareHThI I PEIICHUs TOCTABICHHBIX 3a/1a4.
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Yposens chopmu-
POBaHHBIX KOMIIE- OreHka INosicHeHus
TEHUUHN

He Bnaneer HaBbikaMu 00OOIIEHUSI U OLEHKH MOJYYECHHBIX Pe3yilb-
TaTOB UCCIIECIOBAHMUS.

8. Meronnyeckue yKazaHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4al0IUXCs

CaMocTosTenbHast paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB PAaOOTHI ¢ y4eOHOM U Hay4yHOMU JIH-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHUECKOTO0 MaTepualla, ClIOCOOHOCTH HCIIOIB30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON IS TENbHOCTH.

CamocrosTrenbHas paboTa BBIMOTHSAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpEeMs IO 3aJaHUI0 U
IIPU METOMYECKOM PYKOBOJCTBE MpEIo/iaBaTelsi, HO 0e3 ero HermocpeACTBEHHOro y4acTus (IIpH 4acTUy-
HOM HENOCPECTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIISIONIEM BEIYIIYIO POJb B KOHTPOJIE 32 paboToi
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHHM BKIIOYAIOT B CeOsl M3yde-

HUE y4yeOHOH, HAYYHOH M METOJUYECKOUN JTUTEpaTyphl, MaTEPUATIOB MEPUOAUYECKUX U3IaHUH C TIpUBIIe-

YEHHEM 3JICKTPOHHBIX CPEACTB O(PHUIIMANBHOM, CTaTUCTUYECKOH, MEPUOIUIECKON W HaydHOU WMH(OpMa-
LUU.

B npouecce nzydenust nucuuruinabl «Xumusy OakanaBpamu Hanpasienus: 08.03.01 «Crpourens-

CTBOY» OCHOBHbIMU BUOAMU CAMOCMOAMENbHOU pCl60l’l’lbl SABJIAIOTCA

- MOJATOTOBKA K aYAUTOPHBIM 3aHATUAM (JEKIUSIM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIMX 3aJaHUM;

- caMOCTOsTeNNbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW TUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATUYECKUM ILJIAHOM,

- IOATOTOBKA K DK3aMEHY.

Ha 3aHATHAX JNEKIMOHHOrO THUIIAa MpenojaBaTellb M3JaraeT U pa3bsCHIET OCHOBHbIE, Hanbosee
CIIOKHBIE TIOHSTHUS TEMBI, a TAKXKE CBSI3aHHBIC C HUMH TEOPETUYECKHE U MPAKTHUYECKHUE TPOOJIeMBbl, JaeT
PEKOMEH/Iallii Ha BBIIIOJIHEHNUE CAMOCTOSITENIbHOM pabOTHI.

B xoze nexkuuit o0yyaromummcs: peKOMEHIYeTCsL:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpeAeNeHUs TOHITHIA, (POPMYITHPOBKU 3aKOHOB M MX MaTeMaTUYECKOe
BBIpAXEHHE, MOJIOKEHHS, PACKPBIBAIOIINE COJNEPKAHUE TE€X WJIM MHBIX SBJICHHUI M MPOLECCOB, HAyUHbIE
BBIBO/IbI U MTPAKTHUYECKUE PEKOMEH/IALNH 110 UX MPUMEHEHHUIO;

- 33/1aBaTh MPEINO/IaBATEI0 YTOUYHSIOIIME BOIPOCHI C IIEJIbI0 YSACHEHUS TEOPETHUYECKHUX I0JIOXKe-
HUM, pa3pelieHus CIOPHBIX CUTYalui.

B pabouux KOHCHEKTax >KeJaTelbHO OCTaBIATH IOJS, HA KOTOPBIX BO BHEAYAUTOPHOE BpeMs
MOJKHO CZEJaTh MOMETKHU U3 Y4eOHO-METOANYECKOro o0ecredeHus il CaMOCTOSATENIbHOM paboThl 00y-
YalOIIMUXCS, JOMOJHAIOIIET0 MaTepHhall MPOCIyIIaHHOW JIEKIIMH, a TaKKe MOMETKH, MOJYEpKHUBAIOIINE
0c00yI0 BaKHOCTh T€X MJIM UHBIX TEOPETHUECKUX TOJIOKEHUH.

s ycremHoro oBia/ieHus KypcoM HEOOXOAMMO TMOoCeniaTh BCe JIEKIMH, TaK KaK TeMaTUYeCcKui
MaTepHall B3aMMOCBsI3aH MeXIy co0oii. B ciyuasx mporycka 3aHATHS CTYIEHTY HEOOXOAUMO CaMOCTOS-
TEIbHO U3YYUTh MaTepHall U OTBETUTh HAa KOHTPOJbHbIE BOIPOCH IO MPOMYLIEHHONW TeMe BO BpeMsl MH-
JTUBUAYAIbHBIX KOHCYIbTALIUN.

JlaGopaTopHble 3aHATHS — 9TO aKTUBHAs (hopma yuebHoro nporecca. [Ipu moaroroske k y1adbopa-
TOPHBIM 3aHATUAM OOydaromeMycs HeoOXOJIUMO M3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTCS C J10-
MOJIHUTENBHON JIUTEPaTypOi, y4ecTb PEeKOMEHJAIK MpenoaaBaress. TeMbl TEOPETUUECKOTO Co/epKa-
HUS TPEIOoNIaraloT JTUCKYCCHOHHBIM XapakTep oOcyxkaeHus. bomblias 4acTh TeM AMCHMILTAHBI HOCHT
MPAKTUYECKUIM XapakTep, T.€. MPEerojaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHAJIN3 MPAKTUYECKUX CUTYaIUH.

BaxHOW YacThiO CaMOCTOATENBHOM pabOTHl SBISETCS YTEHHUE YYeOHOW W HAYYHOM JIUTEpaTypBhl.
OcHoBHas (yHKIMS YIeOHUKOB — OPUCHTHPOBATh CTYACHTA B CUCTEME 3HAHHI, YMEHUI U HABBIKOB, KOTOPbIE
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JIOJDKHBI OBITH YCBOSHBI OYAYIIMMH CHEIUAIMCTAMU 10 JAHHOW TUCIIUTUINHE.

Omnpoc no teme gabopatopHoil pabOThl HPEACTaBISIET COOOW OTBETHI HA MOCTABIEHHBIE BOIIPOCHI
nepen 1abopaTtopHoil paboToit u mocie e€ BoIoNHEHUs. 3mokeHne B MMChbMEHHOM BHJIC PE3YJIbTAaTOB
JKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PELICHHE 3aJadyM 1o omnpeneneHHoi teme. CoaepxxaHue
WHIVBUIYAIBHBIX BOIIPOCOB I10 TeMaM JabOpaTOPHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY Oakaias-
POB IO OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHHS MO3BOJISIET MPENOAABATENSAM CYIUTh O XOJI€
CaMOCTOSITENTLHOM PaboThl OaKaIaBpPOB B MEKCECCUOHHBIN IMEPUOJT M O CTETIEHU MX MOATOTOBKH K dK3aMme-
HY.

[ToaroroBka K 3K3aMeHy MpEAIOoJaraeT:

- U3yYE€HHUE OCHOBHOM U JIONIOJIHUTEIBbHOM JINTEPATYPHI,

- U3YYEHUE KOHCIIEKTOB JIEKIIUH;

- y4acTHe B IPOBOJUMBIX KOHTPOJIBHBIX OIpPOCaXx.

9. [lepeuenb HHPOPMAIMOHHBIX TEXHOJIOTHii, HCIIOJIb3YeMbIX
NPH OCYLEeCTBJIEHUH 00pPa30BaTEeIbHOI0 NpPoLecca Mo AUCHHUILINHE

JUist yCTIeNTHOTO OBJIAZCHUS TUCIUITIIMHON MCTIONB3YIOTCS CIEAYIONHe HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEHUSI:

e [lpu mpoBeneHMH JCKIMH HCIIOJIB3YIOTCS IPE3CHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixog Ha mpodecCHOHANbBHBIE CaAWTHI, HCIONIB30BAHUE BHICOMATEPHAIIOB
Pa3IMYHbIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS MO JIUCHUIUIMHE MPOBOAATCS B CHEIHAIW3UPOBAHHOW yueOHOU
ayJIUTOPHH.

JlabopatopHble 3aHATUS MO AUCLUUIUIMHE MPOBOJSATCS C MCHOJIB30BAHUE PA3IMYHOTO JIabopaTop-
HOTO 000pYyIOBaHMUs, a TaK)KEe Ha JaOOpATOPHBIX CTEHJaX-yCcTaHOBKax. Ha 3aHsaTum oOydarouuiics 3Ha-
KOMHUTCA C (U3UKO-XMMMYECKMMHM METOJaMM aHallu3a OOBEKTOB OKpy’Karollel cpeisl, paboToi u
YCTPOMCTBOM IbUIE Ta3004YMCTHOTO 00OPYI0OBAHUS U MPUOOPOB, UCIIOJIB3YEMBIX MPU UCCIETOBAaHUH 00b-
€KTOB OKpY»Xarolllel cpe/bl, yUUTCsI TOTOBUThH CTaHApTHBIE PACTBOPHI, CTPOUTH KaMOPOBOYHBIE rpadu-
KM U T.IL.

B mponecce u3yueHHs] IUCHMIUIMHBI Y4€OHBIMH ILETSMH SIBIISIOTCS TEPBUYHOE BOCIPHUSATHE
yueOHOM HHPOpPMAIK O TEOPETUUECKMX OCHOBAX M MPUHIUIAX pabOThl ¢ TOKyMEHTaMu (KapThl, IIaHBI,
CXEMBI, PErJIAMEHTBI), €€ YCBOEHUE, 3allOMUHAHNE, a TAK)KE CTPYKTYPUPOBAHUE INOJYUYEHHBIX 3HAHUU U
pa3BUTHE MHTEUIEKTYAJIbHBIX YMEHUMN, OPUEHTUPOBAHHBIX HAa CIOCOOBI AESTENbHOCTH PENPOTYKTUBHOTO
xapakrepa. IlocpeacTBOM HCHOIB30BAaHUS ITUX HHTEIIEKTYaJIbHBIX YMEHUH IIOCTUTalOTCS Y3HAaBaHUE
paHee yCBOEHHOIO MaTepuajia B HOBBIX CUTyallMsIX, IPUMEHEHHE aOCTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsX.

JUis nOCTHMXKEHHs] 3TUX LeJell MCIONb3yIoTCS B OCHOBHOM TpPaaUIIMOHHbIE MH(OpPMATHUBHO-
pa3BUBAIOIIME TEXHOJIOTMU OOYYEHHsS C YUETOM PA3IMYHOTO COYETaHMs MAacCHBHBIX (HopM (JIeKums, jia-
OopaTtopHOe 3aHSATHE, KOHCYJIbTAIUs, CAMOCTOATEIbHAs pab0oTa) U PENPOLYKTUBHBIX METOJ0B 00Yy4YEeHHUS
(moBecTBOBaTENbHOE U3JI0KEHUE YueOHOW MHGbOpPMaLUU, 00bICHUTEIBHO-MIUTIOCTPATUBHOE H3JIOKEHUE)
1 1a00paTOPHO-TIPAKTUIECKUX METOAO0B OOyUeHHUsI (BBIMOJTHEHNE KeiC-3aJaHni, pacdyeT SKOOU03aIUTHO-
ro 00OpyZAOBaHUS).

YHuBepcurer obecrieueH HeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrpaMMHOI0 olecrede-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OTEPAIMOHHBIX cucTeM ceMericTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e [porpamMMHas cucTema ajisi 0OHapyXEHHsSI TEKCTOBBIX 3aMMCTBOBAHHI B Y4eOHBIX M HAyYHBIX
paborax «AHTHIUTaruat.BY3»;

e  JByX- M TpEXMEpHas CUCTEMa aBTOMAaTU3UPOBAHHOIO NMPOEKTHUpoBaHus U uepueHust AutoCAD.

10. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIs OCYIIECTBJIEHUSA
00pa3oBaTeILHOIO MPoIEecca MO0 JUCHUILINHE
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Peanuzanus yueOHOTO Mpoiiecca OCYIIECTBISETCS B CIICIUAIBHBIX YUCOHBIX ayTUTOPUSIX YHUBEP-
cuTeTa ISl MPOBEJCHUS 3aHITHI JISKIIMOHHOTO THUIIA, Ja00pATOPHBIX 3aHATUH, TPYIIOBBIX U UHAUBUIY-
AJIbHBIX KOHCYJIbTAIM, TEKYIIETO KOHTPOJISI ¥ MPOMEKYTOYHOM aTTecTanuu. Bee ayTuTOpun yKOMILICK-
TOBAHbI CICIHUATM3UPOBAHHOW MEOCNbI0 M TEXHHMYECKHMMH CPEICTBAMH OOYYCHHUS, CIYKAIIUMH JIJIs
npencTaBicHuss y4eOHON uHpopManuu Oonbinoi ayguropuu. [Ipu HeoOXoauMOCTH O00yJarOIIUMCS
npeJyIaratoTcss Habophl IEMOHCTPAIIHIOHHOTO 000pYIOBaHUS U y4eOHO-HATIISIHBIX MTOCOOUH, obecredn-
BaIOIIME TEMATUYECKUE WILTIOCTPALIHH.

CamocrosTenbHas padoTa 00yJarOUIMXCsl BBITOIHICTCS B CIICIUAIN3UPOBAHHON ayJMTOPUH, KO-
Topas o0opyaoBaHa ydeOHOH MeOeIbl0, KOMIBIOTEPHOM TEXHHUKOM C BO3MOYKHOCTBIO ITOJKIIOUCHHUS K
cetn «MHTEpHET» M 00ECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

Ecth nomMernienue Juist XpaHeHHUS U POPUIAKTHYECKOTO 00CITY)KUBAHHSI Y4€OHOTO 000pYI0BaHUSI.

TpeGoBanusi K ayIMTOPUSIM

HanmeHnoBaHue crienualbHBIX TOMELMICHAN
Y MOMEIIEHHUH JUIS CAMOCTOSITENIbHOH pabOTHI

OCHaIIEHHOCTH CIENUANIbHBIX TOMELICHUN
Y MOMEIEHHH JUIsl CAMOCTOSITEIbHON paboThI

[Tomemenue it IEKUMOHHBIX U IIPaKTHYE-
CKMX 3aHATUM, TPYNIOBBIX U HHAUBUIY-
AJbHBIX KOHCYJIbTALIMM, TEKYIIEH U IIPOME-
KYTOYHOM aTTEeCTALUH.

Cronbl, cTynbs, pabouee MECTO, OCHALIEHHOE KOM-
MBIOTEPOM C BBIXOJIOM B CE€Thb VIHTEpHET U AJIEKTPOH-
HYI0 MH(QOPMALMOHHYIO 00pa30BaTeNbHYIO Cpely, a
TaKXe: dKpaH, IPOEKTOp, MApKEpHas J0CKa, 2 CTell-
Jla’ka JJIsl KHUT, CTeH]1 OXpaHbl TPy/a U TEXHUKHU Oe3-
OIIACHOCTH.

ITomernienue 11 1a00paTOPHBIX 3aHATUI

YyeOunast nmaboparopusi AJisi MPOBEACHUS J1labopaTop-
HBIX 3aHATHH, OCHAIICHHAS JTAOOPATOPHBIMHU CTOJa-
MU U CTYNbAMH, MIKadaMu JIsl XpaHEHHs] PeaKTHBOB,
mabOpPaTOPHBIMU YCTAaHOBKAMH, KOMIUIEKT Yy4eOHO-
HarJIsTHBIX MaTEepPHAOB XUMUYECKOW TOCYA0N U pe-
AKTHBAMH.

[TomerieHus A1 CaMOCTOSTENbHOM pabOThI

Cronbl, cTynbs, dKpaH, mpoektop. Paboume mecta
CTYJIEHTOB, OCHAILIEHbl KOMIIBIOTEPAMH C BBIXOJOM B
ceTh VHTEpHET W HJIEKTPOHHYIO WH(OOPMAIMOHHYIO
00pa3oBaTeNbHYIO Cpeay.

[Tomemenue 1ist XpaHeHus: ¥ poduIakTu-
4ecKoro 0oO0CIyXHBaHHsS Y4eOHOTO 00O0py-
JOBaHUS

Pacxonnble Matepuaiibl A pEMOHTa U 00CITyKHBa-
HUS TEXHUKH. MecTa JUIst XpaHeHus 000py10BaHUs
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