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1. llepevyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs MO AUCHUIINHE ""XuMus'", COOTHECEHHBIX
¢ IVIAHUPYEMBbIMH Pe3yJ1bTATAMHU OCBOEHUSI 00Pa30BATEIbHOI MPOrpaMMbl

OcBoeHre AUCITUIUIMHEI HAIPaBieHO Ha (POPMUPOBAHHUE:

YHHUBEPCATBHBIX KOMIICTCHITUH:

YK-1 - CriocobeH ocymiecTBIATh MOUCK, KPUTHYECKUH aHaIN3 ¥ CUHTE3 WHPOpPMAINH, TIPUMEHSTh
CUCTEMHBIH MTOJIXO/T ISl pEIICHHS TOCTABICHHBIX 3a/1a4.

PesyabTarbl 00y4eHHs] 1O [JUCHMILVIMHE OMNPENeJAOTCS HWHAUKATOPAMM JOCTH KEHHS
KOMIIeTeHLU I

NupukaTop(bl) JOCTUIKEHUS:

Hcnonb3yet 3HaHUE XUMUU MTPOCTHIX BEIIECTB U COCIUHECHUMN TSI pEIICHUS MTOCTABICHHBIX 3a]1a4.

Pe3yabTaThl 00yueHHs 110 JMCIHUILIHHE:

3HaTh: OCHOBHBIE 3aKOHBI XUMUYECKOW TEPMOJMHAMHUKH M KHHETUKH, CBOMCTBA pacTBOPOB, TEOPHIO
3JEKTPOIUTUYCCKON THUCCOIUAINY, OKUCIUTEIBHO-BOCCTAHOBUTENBHEIE, SJIEKTPOXUMUYECKUE MTPOLIECChI
Y XMMHUYECKHE CBOWCTBA JIEMEHTOB MEPUOANIECKON CUCTEMBI.

VYMeTh: CaMOCTOSITENBHO aHAJIU3UPOBATh XUMMUYECKUE MPOLIECCHI, COCTABISATh YPaBHEHUS PEaKUui,
BBITIOJIHATH HEOOXOAMMBIE PACUETHI, IOJIH30BATHCS CIIPABOYHOM TUTEPATYPOH.

Brnagers: OCHOBHBIMH TpHEMaMH TPOBEACHUS (PU3MKO-XMMHYSCKUX H3MEPEHHUH; CIOCOOHOCTHIO
HaXOJIUTh ONTHUMAJIbHBIN NOJX0/ K PELICHUI0 XUMUYECKUX 3a4a4.

2. Mecto qucuuminabl "Xumusa'" B crpykrype OINOII 6akanaBpuarta

Jns  ocBoeHWs] AWCHWIUIMHBI HEOOXOAWMBI 3HAaHWS yMEHHWS, HABBHIKK W (WIH) OIBIT
npo(h)eCCUOHANBHON JISATEILHOCTH, IIOJIyUCHHBIC B paMKaX HW3YYCHUS CICAYIONIMX JUCIUILINH:
«Mudpopmarnkay, «MaremaTukay.

Huctummaa BxoauT B biiok 1 «/luctummunast (Moxysm)» OIIOIL. Llens AUCIUTUIMHEL - TOTYYeHHE

00y4JaroMMHCs 3HAHWI, YMEHUMH, HABBIKOB W (MJIM) OIbITa NMPO(ecCHOHATLHON ACSITEeIbHOCTH,
HEOOXOUMBIX /I (GOPMUPOBAHUS KOMIIETEHIIUM, yKa3aHHBIX B MMyHKTE 1.

. beM JAUCHHUILIHHBI umua'" B YeTHBIX eIHHHIAX HHUEM JIHYECTB
3. Oo6ne c "X " 3aue € ax ¢ YyKa3aHue KO ecTBa
aKaJeMHU4YecKUX 4YacOB, BbIIEJEHHbIX HA KOHTAKTHYI pPadoTy o0ydarmommxcsi ¢ mpenoaaBaTesieM

(o BUAAM 3aHATHI) U HA CAMOCTOSAITEJIbHYIO padoTy 00yyaromuxcst

OO6m1as TpyI0eMKOCTh JUCIUIUIUHEI " XuMust" cocTaBiseT 3 3a4eTHBIX enuHuIlb], 108 gacos.

KosmnuecTBo
®opma o0yyeHust 4acoB
od 39 O30

Kypc 1/Cemectp 2
Bcero gacos 108 108

KonrakTHas padoTa o0yyaromuxcs ¢ npenoaasareeM (Mo BUAaM y4eOHbIX
3aHATHI):

AymutopHas paboTa
Jlexyuu 16 6
VlabopamopHule 3ansimus 16 6

HpaKmMLlECKI/le SAHAMUA

BreaymutopHas pabota

Hnousuodyanvuas paboma c npenooasamesnem:

Koncyrvmayus u unvle 6uobl yuebHOU OesimenbHoCmu

CamocrosiTeqibHasi padoTa 76 96

(I)opMa l'lpOMe)KyTOqHOﬁ aTTeCTaliuu 3a4CT 3a4CT

4. ConeprxaHue TUCHUIIMHBI ""XuMus'", CTpyKTyPHPOBaHHOE 1O pa3aeiaM (TeMam)



4.1, JIeKuMOHHDBIE 3aHATHS

P a3/1cJI AUCHUITIIIMHBI, TCMBI J'ICKHI/II‘/'I " UX COACPIKAHUC

TpynoemMkocTs B
Jacax

0D |39 | O3D

Paszgen 1. OcHOBHBIE TTOHATHS U 3aKOHEI XUMUH.,

Tema Ne 1. Bmeaenue. OCHOBHBIC TOHSATHS W 3aKOHBI XumuH. Kiaccugukarms
BemecTB: Ilpenmer xwmmum. OCHOBHBIE CBOMCTBA W KJIacCHU(HUKAIMS BEIIECTB.
OCHOBHBIC 3aKOHBI XUMUU. THUIBI XUMHUYECKUX pEaKIMi. XUMHUUECKHE CUCTEMBI U HX
Pa3HOBHUIHOCTH.

Pazgen 2. Xumudeckas TepMOTMHAMHKA M KHHETHKA.

Tema Ne 2. OcCHOBBI XHMHYECCKOW TEPMOAMHAMHUKH: 3amadd  XUMHYICCKOM
TEpMOJAMHAMUKY. THUMNBI cHCTEM. YCIOBHUA CyllecTBOoBaHUs cucteM. da3oBbie
paBHoBecus. [lepBbIif 3aKOH TEPMOIMHAMMKH. DHEpreTHKa XUMHUYECKHUX IPOLECCOB
(Tepmoxumust). 3akoH ['ecca u TernoBoit s ekt peaknyu (3HTaNBNN). BTOpOoii 3akoH
TepMOJMHAMHKH. DHTponus. HampaBneHne npoTekaHus MpoIeccoB.

Tema Ne 3. KuneTnka XUMHUECKHX peakiuid: XuMudeckoe paBHoBecue. CKOpPOCTH
XUMUYECKON peaklUy U METOAbl €€ PEeryjJupoBaHHs. 3aKOHBI NEHCTBYIOIIMX MAacC.
BinusiHue TtemmepaTypbl Ha CKOPOCTb peaklUMid. YpaBHEHUE AppeHHyca. DHEPrus
akTtuBanuu. MexanusM peakuuil. ['ereporennsie peakiuu. Katanuruyeckue CUCTEMBI:
KaTaJu3 ¥ KaTaau3aTopsl. XUMHYECKOe paBHOBecue. KoHcTaHTa paBHOBecHs.

Paznen 3. XuMuueckue CUCTEMEL.

Tema Ne 4. PactBopsr: Kmaccudukanus pactBopoB. JKumgkne pactBopbl. CriocoObt
BBIpQKEHHsI COCTaBa pPacTBOpPOB. Paz0aBlieHHBIE pPACTBOPHI HEIIEKTPOIUTOB, WX
KOJIJTUTaTUBHBIE CBOICTBA. 9J’ICKTpOHI/ITBI. Tunel 1 0COOEHHOCTH MOHHBIX OOMEHHBIX
peakuii B pacTBOpax JIEKTPOIUTOB. FIOHHBIE PaBHOBECHS B paCTBOpPaX 3JIEKTPOJIUTOB.
KucnorHocts u IEJIOYHOCTE pPaCTBOPOB, METOAbI eé OLCHKM W  KOHTPOJIA.
KucnotHoocHoBHBIE  CBoOWCTBa BemlecTB. [ uaponu3 coned, KOJIWYECTBEHHAs
XapakTepucTuKa mpouecca ruaponusa. Jucnepchele cucremsl. Ilomumepsr u
OJIMTOMEPBI.

Tema No 5. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE Hpouecchl: OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOKMCTBA BemlecTB. OCOOEHHOCTM M THIIBI OKHCIHUTEILHO-
BOCCTAaHOBUTEJBHBIX peakuuid. BaxkHeWiue OKHUCIUTEIM U  BOCCTAaHOBUTEIHM.
OKHCIUTETFHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTh. BiIMsHUE BHENTHUX YCIOBHHA Ha
XapaKTEp peaKlMid.

Tema Ne 6. DOmexkrpoxumuueckwe mpormecchl:  OO0mme  3aKOHOMEPHOCTH
AJIEKTPOXUMHUUYECKUX MPOIECCOB. JJIEKTPOAHbIE IMOTEHIMalbl. Bojopoanas imkana
MOTEHIUATOB. DJIEKTPOXUMHYECKHE CHUCTEMBl. | aJlbBaHMUECKHE JJIEMEHTH U
AKKyMYyJISITOpbI, IIpoliecchl  3ekTponu3a. Koppo3us  MeTauioB B TOPHOU
MPOMBIIITIEHHOCTH. PO BOIBI B Ipoliecce KOPPO3HH. 3alluTa TOPHOTO 000PYAOBaHUS
OT KOPPO3HH.

Paznen 4. XuMust 2JIEMEHTOB.

Tema Ne 7. Xumus snementoB: Metamisl. VX kmaccudukanms.
XUMHUKO-TEXHOJIOTUYECKUE TIPOLIECChl TOJIydeHUs MeTauioB u3 pya. IIpoueccs
KOMIUIEKCO-00pa3oBaHus. KommdecTBeHHbIE XapaKTEPUCTHKH 3TUX MTPOIECCOB.

Hroro:

16 6

4.2. JlaGopaTopHbIe 3aHATHSA

HanmvenoBanue paboTh

TpynoeMKocTb
B yacax




0D 3D | O3D

JlaGopartopHas padota Ne 1. Texnuka O6e3omacHocty. [IpaBuia paGoThl B XUMUYECKOH | 2 -
naboparopun. Kiaccudukaiius 1 HOMEHKIIATYpa HEOPraHUYECKHX BEIECTB.

Jlaboparoprass padora Ne 2. H3MepeHwe TEpMOIMHAMHYECKUX XapaKTEPUCTHK | 2 2
XUMHYECKUX MPOIIECCOB.

Jlaboparopnas pabora Ne 3. KnHeTnka XUMHYSCKUX pEaKIHA. X UMUYECKOE 2 -
paBHOBeECHE.

Jlaboparopuast pabora Ne 4. CpoiicTBa pacTBOpOB 3jeKTpoauToB. Hampasienue| 2 2

HOHHBIX peakuui. ['maponus conen.

Jlaboparopras paborta Ne 5. OKHCINTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITHH. 2 2

Jlaboparopnas pabora Ne 6. [lanpBaHmueckue 3yeMeHTh..  Hampasnenue | 2 -
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX MPOIIECCOB.

JlaGoparopHas pabota Ne 7. DIEKTpOJIU3 BOJHBIX PaCTBOPOB. 2 -
Jlaboparophnas pabora Ne 8. Kopposus MeTaiios. 2 -
HTroro: 16 6

4.3. CamocTosiTebHAass pabdora o0ydawmierocss # mepedeHb y4eOHO-METOIMYECKOr0
obecneyeHus Il CAMOCTOSAATEJIbHON PadoThl 00YyYAOIIUXCS 10 JUCHHUILVINHE

Bun CPC TpynoemMKocTs B
qacax
0P |3d 03D
[IpopaGoTka nurepatypbl 1o TeMaMm: (OCHOBHBIC TIOHSATUSL W 3aKOHbI XuMuu.| 44 76

Knaccudpukanus BemectB. OCHOBBI XMMHUYECKOW TepMoOAMHaMUKH. KuHernka
XUMHUYECKUX peakiuii. PacTBopbl. OKHUCIMTEIHHO-BOCCTAHOBHUTEIBHBIE IPOIIECCHI.
ONEeKTPOXUMHUYECKHE MPOLECChl. XUMUS 3JIEMEHTOB. KOHCTPYKIIMOHHBIE MaTepHabI.
[Tommmmeps!. Bsoxymue marepuainsl. CTEKI0, KEpaMHUKa.

[ToaroroBka K 3aiure JIAOOpaTOPHBIX padoT 32 20

Hroro 76 96

5. ®oHJ 01IeHOYHBIX CPEeICTB AJIS MPOBeJeHHA MPOMEKYTOUHONH ATTECTANIMU 00YYAKOIIUXCS
no aucuumiaune " Xumusa"

5.1. MacnopT ¢oHIA OLIEHOYHBIX CPECTB

®opma tekymero | Komnerenuuu, Wnnukatop(el) | Pe3ynbraTsl 00ydeHus mo YpoBeHb
KOHTPOJISI 3HAHUM,| (QOopMHUpyeMEbIC B JOCTHKCHUS TUCTIUTUTHHE(MO/TYIIS)
YMEHHIA, HABBIKOB, pe3ynbTaTe KOMITETEHIINN
HEOOXOIUMBIX IS OCBOEHUS
(dbopmupoBaHUs JUCIUITNHBI
COOTBETCTBYIOLIEH (Momyms)
KOMIIETEHIIUN




Omnpoc 1o YK-1 Hcnonszyer 3HaTh: OCHOBHBIE 3aKOHBIBBICOKMH  WIH
KOHTPOJIbHBIM 3HAHWE  XUMHHUXUMHUYECKOU CcpenHuit
BOIIpOCaM WA [TPOCTBIX TEPMOJMHAMHKY W KHHETHUKH,
TECTUPOBAHUE, BEIECTB H|CBOICTBA pacTBOPOB, TEOPHUIO
[IOATOTOBKA COEIMHEHUM JUISIPJIEKTPOIUTHIECKON
OTYETOB o pemieHus TTUCCOLINAITIH,
nabopaTopHbIM [MOCTAaBJICHHBIX  |OKUCIUTEIHHO-
pabotam. 3a/1a4. BOCCTaHOBUTEJbHBIE,

DIIEKTPOXUMHUIECKHE

MPOIECCHl W XUMHYECKHE

CBONCTBA 3JIEMEHTOB

[MePUOJNUECKON CUCTEMBI.

YMeTb: CaMOCTOSITEJIEHO

AHAIN3UPOBATh XMMHUYECKHE

MPOLIECCHI, COCTaBJISTh

YpaBHEHUS peaKkLuii,

BbITIOJIHATH HGO6XOI[I/IMI)IC

pacycCThI, I10JIb30BaThCA

CIIPAaBOYHOU JIUTEPATypOil.

Bnaners: OCHOBHBIMU

prueMamMu MIPOBEAECHUS

(PM3UKO-XUMUIECKIX

W3MEPEeHHId; CIOCOOHOCTEHIO

HaXO0JUTb ONTUMAIbHBIN

MOJIX0J] K peILIeHUI0

XUMHYECKHX 3a/1a4.
BbicokHii ypoBeHb JOCTHKEHHs] KOMIETEHIMH - KOMIETEHIHsS cOpMHPOBaHA, PEKOMEHIOBaHHBIC
OIIEHKH: OTIIMYHO, XOPOIIIO, 3a4TEHO.
CpenHuii ypoBeHb IOCTHKEHHS] KOMIIETEHIMHU - KOMIIETEHIMS CPOPMHUpPOBaHA, PEKOMEH/IOBaHHBIE
OILIEHKH: XOPOIIIO, YIOBJIETBOPUTEIHHO, 3aYTEHO.
Huskuii ypoBeHb MOCTHKEHUS] KOMIETEHIHMH - KOMIIETCHIMS HE C(QOpPMHPOBAaHA, OICHHBAETCS
HEY/TOBJIICTBOPUTEILHO WM HE 3a4TEHO.

5.2. TunoBble KOHTPOJIbHBbIE 32JAHUS WIN HHbIE MATEPHAJIbI

Tekymmii KOHTPOJb YCHEBAEMOCTH W MPOMEKYTOYHAS AaTTeCTalMss OOYYAIOUIMXCS MOTYT
NPOBOJUTHCS KAaK TMPU  HEMOCPEJACTBEHHOM B3aMMOJICHCTBUU  MMEJAarOrH4eckoro pab0OTHHKA C
0o0ydarolmMMHCs, Tak M ¢ ucnojb3oBanueMm pecypcoB DUOC dummana Ky ['TY, B ToM umcie
CHHXPOHHOTO M (MJIM) aCHHXPOHHOTO B3aUMOJICHCTBUS OCPEACTBOM ceTu «IHTepHeT».

5.2.1. OnleHoYHbBIE CPEICTBA NPH TEKYIIEM KOHTPOJIE

Kpurepnii 1

Tekymuii KOHTPOJIb TMPOBOIUTCA HA J1a0OPAaTOPHBIX 3aHATHSIX IO KOHTPOJBHBIM BOIPOCAM.
Hanpuwmep:

1. Beruncnure maccy 2 1 Bogoposa npu 15 °C u nasnennn 100,7 xI1a.

2. Kakas macca marnHerura FesOs, ummetomero 10 % (macc.) mpumecedd, morpeOyercs s
nosrydeHus 4 T xenesza?

3. Kakoit Mexanu3sm o0pa3oBaHHsI KOBaJCHTHON CBSI3M HAa3bIBACTCS JOHOPHO-aKIIENTOPHBIM?
[IpuBenure mnpuMepbl COEAMHEHWH, B KOTOPHIX XHMMHYECKash CBs3b O00pa3oBaHa II0 JOHOPHO-
AKILIETITOPHOMY MEXaHHU3MY.

4, Ilpu cropanuu razooOpazHoro srana Cp;Hs B kucnopome oOpasytorcs CO; (r.) u H2O (k.).
Hanummre TepMOXUMUYECKOE YpaBHEHHE 3TOM PeakLy, BEIYUCIUB CTAaHAAPTHYIO SHTAIBIIHIO PEAKIIUH.

5.Ilpu HexoTOpoW TemmepaType paBHOBECHas razoBas cMechb o0b&MoOM 10 1 MMeeT Clemyromui
coctaB: CO - 11,2 1; Cly - 14,2 1; COCl; - 19,8 r. Bbluncnure npu JaHHBIX YCIOBHSIX 3HAYCHUE
KOHCTaHTbI PABHOBECHS PEaKI1H:

CO(r.) + Cl2(1.) <> COCl3 (1.).



6. Kakue o06bémbl 2 M u 6 M pacTBOpPOB HYKHO cmemaths i mnpurotosieHus 500 min 3 M
pactBopa? M3mMeHeHneM 00bEMOB TIPY CMEIIIMBAHUH MPEHEOPEYb.

7. Hanmmmure HOHHO-MOJIEKYJISIPHBIC W MOJICKYIISIPHBIC YpaBHeHHs Tuaponu3a coneid: a) NHsNOs ;
0)

Cl‘Cls.

8. Kakme BemectBa W B KAakOM KOJHMYECTBE BBIICIAIOTCS HA YTONBHBIX JJIEKTPOJAX MPH
AIEKTPOIN3EBOIHOTO pacTBopa Nal B TedeHue 2,5 4, eciu cuiia Toka paBHa 6 A?

Crynenry 3afaroTcs 2 BoIpoca.

Kputepuu oreHuBaHus:

- 90...100 6amoB - Mpu MOTHOM ¥ MPABHILHOM OTBETE Ha JBa BOIPOCa

- 80...89 6ayoB - MpH MPaBUIHLHOM U TIOJHOM OTBETE HA OJWH M3 BOIPOCOB U MPABWILHOM, HO HE
MOJIHOM OTBETE Ha JIPYroi U3 BOIIPOCOB;

- 60...79 6amnoB - IPH MPABIWILHOM M HETIOJTHOM OTBETE Ha JBa BOIPOCA WJIU MPH MPABHILHOM U
MOJTHOM OTBETE TOJHKO Ha OJUH BOIIPOC;

- 0...59 GamioB - nMpu NMpPaBWILHOM W HEIMOJIHOM OTBETE TOJILKO HA OJUH W3 BOMPOCOB WM TPH
OTCYTCTBHU OTBETOB.

basnibl 0...59 60...100
Kputepuii oieHuBaHUS He 3aureHo 3auTeHo
Kputepuii 2

B rTteuenue oOyueHuss OyAeT NpPEIJIOKEHO TECTHPOBAHHE II0 MaTepuajaM, H3yYeHHbIM Ha
JIEKLMOHHBIX M J1a0OPaTOPHBIX 3aHATUAX, a TAKKE M0 TeMaM CaMOCTOSTEIbHOM padoThl B KoiIM4yecTBe 4
wt. OTBETH MOTYT (PUKCHPOBATHCS HA KOMIBIOTEpPE WM Ha OyMa)XHOM HocuTelne. Bpems, BiaensiemMoe
JUIsL OTBETOB, cocTapiseT 30 MuHyT. [1oHBIH KOMIUIEKT TECTOB MPEJICTABIEH B CUCTEME 3JIEKTPOHHOIO
ob0ydaenust Moodle no ccpuike el.kuzstu.ru. Pexxum moctyma: ¢ mr060r0 KOMITBIOTEpa, MOIKIIOYSHHOTO K
ceru Internet.

IIpumepsl TECTOB:

I:

S:DneKkTpoHHyI0 (OpMyJTy B HOpManbHOM cocTosaum 1s22522pf3s?3d°4s! umeer

aTOM KaKoro 3jieMeHTa’?

+: «Cr»

-1 «Ca»

- «Mn»

-1 «Gay

I:

S: CootBercTBHe Mexay (popmysoii conu u pH e€ BoxHOrO pactsopa:

L1: Ba(ClOs).

L2: KNO2

L3: MgCl,

R1:<7

R1:7

R2:>7

K

S: IlporomuThdeckas peakuus CONM OEpWUIMS C BOJOW BBIPAKAETCS MOHHBIM YPaBHEHHUEM

Be2+-H20 + H,0
= BeOH"+ H30O".

Hon Be?**H20 sBnsercs:

+: «c1aboi KUCIIOTOM»

-! «CUJIBHBIM OCHOBaHHEM)

-! KHETIPOTOJINTOM»

K

S:Kakyro reomerpuueckyto ¢popmy umeet mosekyna CClg ?

+: «Terpasrap»

-: «OkTasmp»



-: «JIunennasy -

«Tpeyronbuas»

K

S: BoccranoBienne MnO4

- B KUCJIOH cpejie MPUBOANT K 00pa30BaHHUIO COCTUHECHUS (MOHA):
+: «Mn?»

- «MnOo2»

-1 «MnO4>»

Kputepuu oniennBanus:

-90...100 6amoB - mpu npasmwibHOM 0TBeTe Ha 90 - 100 % BOMPOCOB ;
- 80...89 GamoB - mpu npaBuibHOM oTBeTe Ha 80 - 89 % BOMPOCOB;
- 60...79 6amos - mpu nmpaBuiIbHOM oTBeTe Ha 60 - 79 % BOMPOCOB;
- 0...59 6amnoB - npu npaBuaEHOM 0TBeTe Ha 0-59 % BompocoB.

bas 0...59 60...100
Kputepuii oieHuBaHuUs He 3aureHo 3auTeHo

5.2.2. OneHo4nblie cpeacTBa NPH MPOMEKYTOUHOM aTTeCTAIIMU

DopMOH IPOMEKYTOYHOM aTTECTalUU SBISAETCA 3a4eT, B IIPOLIECCE KOTOPOTO ONIPENENsIeTCs
c(OopMHPOBAaHHOCTh O0O3HAUEHHBIX B pabodell mporpamme KomieTeHIHH. OLEHOYHBIMU CPEICTBAMHU
ABIISIFOTCSL BOIIPOCHI K 3a4€Ty, OXBAaTBHIBAIOIINE TEMAaTUKY U 3a7ja4yl JUCIUIUIMHEL. Bonpocs! k 3a4eTy:

1.OcHOBHBIE TIOHATUS U 3aKOHBI XMMHH. 3aKOH COXpPaHEHHs Macchl BEIIEeCTBAa M SHEPrUH. 3aKOH
MOCTOSTHCTBA COCTaBa. 3aKOH 3KBUBAJIEHTOB. 3aKOH KPaTHBIX OTHOIIEHUH. THUIIBI XUMUYECKUX PEeaKIHM.

2.Knaccel Heopranmueckux coeauHeHuil. [Ipocteie u cnoxssle BemiecTBa. Oxcuapl. OCHOBHEIE,
amdoTepHble H KUCIOTHBIE THAPOKcuAbL. Conu. [lonydeHne u CBOWCTBA HEOPTaHMIECKHUX BEIIECTB.

3.Ilonsitne 06 oHTanbmuu. CTaHAapTHAs OJHTANBIUS 00pa3oBaHUSl BelleCTB. 3akoH [ecca.
CrnenctBug u3 3akoHa ['ecca.

4.OnTponua. Hampasnenne peaknumii B HM30JIMPOBAaHHBIX cucTemax. CTaHmapTHas OSHTPOIUS
obpazoBaHwsl.

5.0ueprus I'n66ca. HanpaBneHnne XuMHUECKUX peakuidi HEU30JIMPOBAHHBIX CHCTEMAX.

6.CKOpOCTh TOMOTEHHBIX peakluil. 3aBHUCHMOCTb CKOPOCTH pE€akUWd OT KOHICHTpaluU
pearvpyronmx BemecTB U TeMIIepaTypbl. 3aKOH JeHCTBUS Macc.

7.XUMHYecKOoe PaBHOBECHE B T'OMOTEHHBIX M TE€TEpPOreHHbIX cucTeMax. KoHCTaHTa paBHOBECHS.
OcHoBHBIE (PaKTOPHI, BIUSIOIINE HA XuMHuUueckoe paBHoBecue. [Ipunnun Jle-llaremnse.

8.KaTanu3 roMoreHHslil 1 reTeporeHHbld. MexaHu3m IeUCTBUSI KaTaIu3aTOPOB.

9.PactBOpBI. Cr1oc0oOBI BBIpasKeHHS COCTaBa pacTBOPOB. PacTBopuMocTs. OOpazoBaHue pacTBOPOB.

10.Teopust anexkTponuTHdeckoil nucconuanuu. CreneHb aucconuanuu. CuiibHBIE W claOble
anexTposnTsl. KoHcTanTa aucconmanuu. 3akoH pa3dasienus: OcTBaibia.

11.I'mnponus coneit. Crnabpie AMeKTpONIUThl. KHCIOTHO-OCHOBHEIE CBOMCTBA CIAOBIX MPOTOJUTOR.
KoHcTaHTa KHCIOTHOCTM M OCHOBHOCTH. BOIOpOAHBIA M TMIPOKCHIIBHBIA MokazaTenu. HeiTpanbHas,
KHCTIas 1 IIeJI0YHas cpena.

12.IIpou3BeaeHne pacTBOPUMOCTH. Y CJIOBHE BBITTAICHHS OCa/IKa U3 PACTBOPOB.

13.0OxucnuTenbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOIICTBA
NPOCTBIX M  CIOXKHBIX BemiecTB. DakToppl, BIMAKOIINE HA MPOTEKAHUE  OKHCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX peakiuid. Knaccudukarus oKucIuTe1bHO-BOCCTAHOBUTEIBHBIX PEAKIHH.

14.CocraBnenne ypaBHEHHH OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHUA. METon 3IIEeKTPOHHOIO
Oananca. IOHHO-3JIEKTPOHHBIH METO/.

15.2nexTponHblii moTeHMa. J{BOHHOM 3/IeKTpUYecKnil ¢JI0M Ha rpaHule pasnena a3 u NpUIUHbI
€ro BO3HHKHOBEHHA. DJIEKTPOABWXKymIas cuia. CTaHZapTHBIA BOJOPOAHBIM 3JIEKTPON M BOJOPOTHAS
[IKaia MoTeHnHuaaoB. [loTeHnransl METAIIMYeCKUX U OKUCIUTENbHO-BOCCTAHOBUTENBHBIX 3JIEKTPOJIOB.
VYpasuenue HepHcra.

16.Hampasnenue OKHUCIIUTENIEHO-BOCCTAHOBUTEIIBHBIX IIPOLIECCOB. PaBHOBecue B
EKTPOXUMHUUECKUX CHCTEMaxX. XMMHUYECKUE MCTOYHUKHM TOKa. [IpuHuum paboThl 3neMeHTa JlaHWs-
SxoOu. AHOIHBIM M KaTOOHBIM MPOLECCHL. JIEKTPOABHXKYIIAs cuia. KOHIEHTPAIlMOHHBIA SJIEMEHT.
CepHOKHCIIOTHBIE U IIETOYHBIE AKKYMYJIATOPEI.



17.Koppo3us MeTauioB. XUMHAYECKas ¥ AJICKTPOXUMHUUECKas. 3allliTa METAJUIOB OT KOPPO3UH.
18.21€eKTpoNn3 paciuiaBOB U BOJHBIX PACTBOPOB C MHEPTHHIMH U PACTBOPUMBIMU 3JIEKTPOIAMH.
ITocinemoBaTeILHOCTD IEKTPOIHBIX MpoiieccoB. Ilepenanpspkenne aekTpona. 3akoHsr Dapames.
19.006m11e CBOMCTBA METAJUIOB U CILIABOB.

20.0011ue cBOHCTBa HEMETAILIOB.

Kputepuu oniennBanus:

- 90...100 6annoB - mpH MOJTHOM U MPAaBUILHOM OTBETE Ha JBa BOIPOCa

- 80...89 6ayoB - MpH MPaBUIHLHOM U TIOJHOM OTBETE HA OJWH M3 BONPOCOB U MPABWILHOM, HO HE
TIOJTHOM OTBETE Ha JIPYTOil U3 BONIPOCOB;

- 60...79 GaIoB - MpU MPaBHWILHOM U HEIOJIHOM OTBETE Ha J[BA BOIIPOCA WJIM MPH NMPABUILHOM U
MOJIHOM OTBETE TOJBKO Ha OJIUH BOIIPOC;

- 0...59 6am1oB - npu NPaBHUILHOM W HEIIOJHOM OTBETE TOJIKO HAa OJUH M3 BOMPOCOB WM IIPH
OTCYTCTBHH OTBETOB Ha BOIPOCHI.

basnbr 0-59 60-100
Kpurepuii oueHuBanus He 3aureno 3auyTeHo

5.2.3. Meroanueckue MaTepuaJbl, onpeae/silouye NpoueaIypbl OLeHUBAHUS 3HAHUI, YMEHUId,
HABBIKOB U (WJIM) ONBITA eATeIbHOCTH, XapaKTepU3ylolue 3Tanbl (JOPMUPOBAHUS KOMIIEeTeHIM I

I[pu npoBeIeHHH TEKYIIEr0 KOHTPOJISA B KOHIIE JICKIMOHHOTO 3aHTHS 00y4JaroIinuecs yOuparT Bce
JIMYHBIC BEIU C Y4eOHOUM MeOeIr, OIyJaroT Y MPeroaaBaTelis JUCTOK OyMard ¢ TeCTOBBIMU 3aJaHUSIMU.
Ha nuctke Oymaru 3anucbiBaroTcsi (paMuiiusi CTyAEHTa, HOMEp TPYIIBI U JaTa MpoBeAeHus ompoca. B
TCUCHHUE TPHUALATH MHHYT OOYYarolIHecs JODKHBI JaTh OTBETHI Ha 3aJaHHBIC BOMPOCHI, MPU 3TOM
HCIIOJIb30BaTh JIO0YIO MEYaTHYIO U PYKOITUCHYIO MPOAYKIIMIO, & TAKXKe JTF00bIe TEXHHUECKHE CPEJCTBA HE
I[OHYCKaCTCﬂ. HO HNCTCUCHUUN yKa3aHHOFO BpCMeHI/I JIUCTBI C OTBE€TaAMHU Ha BOHpOCI)I CAarTCA
IperoiaBaTelio Ha poBepKy. Eciiu o0ydaromuiicss BOCIOIb30BaJICs JIF00O0M MMeYaTHOW MIIH PYKOITUCHOM
NPOIYKIMEH, a TaKXKe JIIOOBIMH TEXHHYECKUMH CPEJICTBAMH, TO €r0 OTBETHI HE MPUHHUMAIOTCA H EMY
BeIcTaBiisieTcs 0 0aJuIoB

6. YueOHO-MeTOAMUYECKOE 00ecIIeYeHne
6.1. OcHOBHasI IUTEpPaTypa

1. Capraes, I1. M. Heopranuueckas xumust / [1. M. CapraeB. — 2-e¢ uzj., ucnp. u gon. — CaHKT-
[erepbypr : Jlams, 2013. - 384 c. - ISBN 978-5-8114-1455-0. - URL:
https://e.lanbook.com/book/36999. — TekcT : 3IeKTPOHHBII.

2. Axwmertos, H. C. O0was n Heopranuyeckas xuMus : yueOHuk aist By3oB / H. C. AxmeroB. — 12-¢
usn., crep. — Cankr-IlerepOypr : Jlaws, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr :
JIEKTPOHHBII / Jlanb : 3NIEKTPOHHO-0MONMMOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/153910. — Pexwum mocTyna: ajist aBTOpHU3. OJIB30BATEINCH.

6.2. lomoJiHUTEIbHASI JIUTEPATypa

1. Mud¢raxora, H. I1I. O0mas u Heorpanudeckas xumus : yaebnoe nocodoue / H. I1I. Mudraxosa,
T. I1. [letposa ; mox penakuueii A. M. Ky3znenosa. — Kazans : KHUTY, 2017. — 408 c. — ISBN 978-5-
7882-2174-8. — Tekcr : oanexTpoHHblid / Jlane : 3nekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/102073. — Pexwum mocTyna: ajist aBTOPHU3. OJIb30BATEICH.

2. Mudraxosa, H. I1I. OG1ias 1 Heopranudeckas XuMus. Teopust U MpakTUKa : yueOHOe mocooue /
H. III. Mudraxora, T. I1. [lerpoBa. — Kazanp : KHUTYVY, 2018. — 308 c. — ISBN 978-5-7882-2345-

2.— Tekcr: onekrponsslii / Jlanb :  3JeKTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/138357. — PexxuM mocTyma: ajst aBTOPH3. MOIB30BATENEH.

3. ITaenos, H. H. O0mas u Heopranuueckas xumus : yueOHMK a1 By3oB / H. H. IlaBmoB. — 4-¢
u3g., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Tekcr :
3IEKTPOHHBII / Jlanb : 3NEKTPOHHO-0MOMMOTEeYHAS CUCTEMA. — URL:

https://e.lanbook.com/book/177840. — PexxuM mocCTyIa: Ajsi aBTOPH3. MOIB30BATEIEH.



https://e.lanbook.com/book/102073
https://e.lanbook.com/book/138357
https://e.lanbook.com/book/177840

4. I'muaka, H.JI. OOmas xwumwus: yueOnmk pams By3oB/ H.JL I'mumeka ; mon pemakumeit
B. A. [lonikoBa, A.B. badkoa. — 20-e¢ u3n., mepepab. m gon. — Mocksa : WznarensctBo IOpaiir,
2025. — 717 c. — (Bsicuiee ooOpazoBanue). — ISBN 978-5-534-19092-2. — TekcT : 27AeKTpOHHBIA //
O6pasosarensHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/569090.

5. I'nunka, H.JI. 3amaum u ynpakHeHWs] MO OOLIEH XHMHUHM : y4eOHO-TIpaKTHUecKoe mocodue /
H. JI. I'mmaka ; mox pemakmuei B. A. [Tonkosa, A. B. badkoBa. — 14-e m3n. — Mocksa : 3maTeascTBO
Opaiit, 2024. — 236 c.— (Bricuiee oOpasoBanue). — ISBN 978-5-9916-8914-4. — Tekcr
aneKkTpoHHbIH // ObpasoBaTenbHas miatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/535603.

6. OOmas u HeopraHwyeckas Xxumus . yueOHUK g By3oB/ O.T.OranecsH, B. A. Ilomnkos,
JI. . llep6akoBa, A. K. bpenb ; mox pemakumeir D. T. OraHecsHa. — 2-¢ u3d., mepepad. u JOI. —
Mocksa : U3narensctBo FOpaiit, 2025. — 558 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-16033-
8. — Tekcr : osnekrponnblii // OOpa3oBarenbHas tuatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/560228.

6.3. MeToauueckasi JuTepaTypa

1. Xumus [DNEeKTPOHHBIN pecypc]: METOAWYeCKHe yKa3zaHus K J1a00OpaTOpPHBIM 3aHSATHSAM IS
CTYZICGHTOB BCEX CICHMAIBLHOCTEH M HampaBiieHWH OakanaBpuata Bcex (opm oOyuenus / A. A.
BbobGpornukosa, 3. C. Tarapunora ; ®I'bOY BO «Ky3z0ac. roc. TexH. yH-T um. T. @. ['opbaueBay, Kad.
XUMUU, TEXHOJOTMU HEOpraH. BelECTB M HaHoMarepuanoB. — Kemepoo, 2017. 141c. - HoctynHa
anekTpoHHas Bepeust: http://library.kuzstu.ru/meto.php?n=8841

2. Xumus [DJCKTPOHHBIM pecypc]: MeTOIWYECKHE YKa3aHUs K CaMOCTOSITeIbHOW paboTe s
CTYIEHTOB BCEeX CIENHAIbHOCTEW W HalpaBlieHWH OakamaBpuata Bcex (opm oOyuenms / A. A.
bob6poruukosa, D. C. Tarapunosa, T. I'. UepkacoBa; ®I'bOY BO «Ky3zbac. roc. texs. yH-T uM. T. .
I'op6aueBay», Kad. xumun, TEXHOIOTHN HEOpraH. BEIIECTB U HaHOMaTepHaioB. — Kemeposo, 2017. 33c. -
HoctymHa snektporHas Bepeust: http://library.kuzstu.ru/meto.php?n=8842

3. Xumust [DNeKTpOHHBIA pecypc]|: METOIWYecKHe YKazaHWs I CaMOCTOSITEIbHON pabOTHI IO
JTUCIUILTHHE «XUMHs» JIJIs CTYJACHTOB BCEX HANpaBiCHHI OakanaBpuaTa W CIEHHAIUTEeTa BCeX (HopM
o0yuenus / T. I'. Uepkacosa, J. C. Tarapunosa, E. B. Uepkacosa; ®I'6OY BO «Ky306ac. roc. TeXH. yH-T
um. T. ®@. I'opbaueBay, Kad. xumun, TeXHOIOrMM HEOpraH. BELIECTB M HaHoMmarepuanoB. Kemeposo,
2017. — 82c. http://library.kuzstu.ru/meto.php?n=4137

4, Xumus: METOIWYECKHE MaTepuasibl I OOYYaroIIMXCS HEXMMHUYECKUX CIEIUAIbHOCTEH |
HarpaBjieHuil OakanaBpuara / Ky30acckuii rocyapcTBEHHBIN TEXHUYECKHH yHUBEpcUTeT uMeHH T. .
I'opbaueBa; Kadenpa XuMHUECKOH TEXHOJIOTMM HEOPraHMYECKUX BEIIECTB M HAHOMATEpHAJIOB
cocrasurenu: 0. A. Buanaukrosa, 3. C. Tarapunosa. Kemepoo: Ky3['TY, 2021. 90 c. Pexxum nocryna:
http://library.kuzstu.ru/meto.php?n=10159

6.4. HpO(l)eCCI/IOHaJ'[])HLIe 0a3bl JAHHBIX U mubopMaImmlee CIIPaBOYHbLIC CUCTEMBI

1. Dnextponnas 6ubnmuorexa KysI'TVY https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
2. DnekrtponHas 6ubanoreuHas cucrema «Jlanpy https://e.lanbook.com
3. DnekrponHas 6ubaroteunas cucrema «FOpaiim» https://urait.ru/

6.5. [lepuoaguyeckue U3IaHUs

1. Bectanuk Kyzbacckoro rocynapCcTBEHHOTO TEXHHYECKOTO YHHBEPCHUTETA: HAYYHO-TEXHHUYECKHUH
xKypHan (dnekTpoHHbIN) https://vestnik.kuzstu.ru/

2. XKypnan HEOPraHu4eCcKoin XUMUU: JKypHaJ (3MeKTPOHHBI)
https://elibrary.ru/contents.asp?id=43947082

7. Ilepeyens pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHUKANMOHHOI ceTn « UHTepHeT»

1. O¢unmanshelii caidit Kyz6acckoro rocyaapcTBeHHOrO TEXHUYECKOTO yHUBepcuTeTa umeHu T.D.
T'opbauesa. Pexxum mocryma: https://kuzstu.ru/.
2. Odwunmansuerii caitt pumuana KysI'TY B 1. Benoso. Pexxum nocryma: https://belovokyzgty.ru/.
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3. DnexTpoHHas WHPOpPMaMOHHO-00pa3oBaTenbHast cpena ¢pummana Ky3['TY B r. benoBo. Pexum
noctyma: https://eos.belovokyzgty.ru/
4. Hayunas snekrponnas o6ubnmoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp?

8. Meroanueckne yka3aHusi JUIA 00y4a0IUXCS M0 OCBOCHHUIO JUCHHAILTAHBI "' Xumus"

B manHoit pabodel mporpamMmme OCHOBHOW ydeOHOM pabOTOH CTyneHTa SBISIETCS CaMOCTOSITEIThHAs
pabora B TeueHHWEe Bcero cpoka oOyueHus. HauumHaTe wu3ydeHHE IOUCHMIUIMHBI HEOOXOAWMO C
O3HAKOMJICHHS C LEISIMA M 3afadyaMH AWCUUIUIMHBI U 3HAHUSMH M YMEHHUSIMH, NPHOOpETaeMBIMHU B
nporiecce u3ydenus. Jlanee cieayer npopabotaTh KOHCHIEKTHI JICKIIUI, pACCMOTPEB OT/ACIBHbBIC BOIPOCHI
M0 MPEJIOKEHHBIM HCTOYHHMKAM JIUTEpaTyphl. Bce HesicHbIE BOMPOCH MO JUCLUILIUHE CTYJICHT MOYKET
paspelnTh Ha KOHCYNbTAlMSAX, MPOBOAMMBIX MO pachucaHuioo. llpu moarotoBke k gabopaTopHBIM
3aHATHSIM CTYJCHT B 00s3aTENFHOM TOPSJKE W3ydaeT TCOPETUYECKUI MaTepual B COOTBETCTBHU C
METOJANYCCKUMHU yKa3aHUAMHU K JIAOOpaTOpPHBIM 3aHsITUsAM. JlabopaTopHble pabOThl MPHHOCAT IMOJIB3Y
JUIIb B TOM CJy4Yae, €CJIM BBITONHAIOTCS CO3HATENbHO, HE MeXaHndeckd. [losToMy mepen KaxIbIM
71a00PaTOPHBIM 3aHATUEM CTYACHT JO/DKEH OBITh TEOPETUYCCKH TOATOTOBJICH. JIJis BBIMOJIHECHUS
mabopaToOpHBIX padOT CTYACHTH OOBEOWHSIOTCS B OpWTrafbl IO JBa YeIOBEKa; COCTaB OpHUTajbl
COXpaHseTCsi Ha BCE BpeMs BBIOJMHEHWS MpakThKyma. [lo pesynbratam pabOThl MPEASIOKEHEI
KOHTPOJIBHBIC BOIIPOCHI, Ha KOTOPBIC CTYACHTHI JOJDKHBI OTBETHTH. 3allluTa J1abopaTOpHON pabOThI
MPOBOJMTCS TIO Pe3yJbTaTaM Mocje e€ BBIMONHEHUS MO MPEUIOKEHHBIM BompocaM. J[ist 3Toro Hamo
YMETh H3JIOKUTh XOJ| BBIMOJHEHHUS OIBITOB, OOBSICHWUTH Pe3yJbTaThl PAOOTBI U BBHIBOJBI W3 HUX.
BeimonnuB nabopatopHbie paboThl, CTYACHTHI cAatoT 3aueT. CTYAEHTHI, CAAIoIIUe 3a4eT, MPEIbSIBISIOT
nabopaTOPHBIN JKypHAI C MMOMETKOM MPENojaBaTeNis O BBIMOJHEHUH BCeX paboT. B Xoje MoJAroToBKH K
JEKIIMOHHBIM 3aHATUSIM M 3a4eTy CTYJACHTaM pPEKOMEHIYeTCsl WCIONb30BaTh PECypChl HAy4HO-
TexHu4Yeckor oudanorexu ¢pummana Kys['TY.

9. IlepeyeHb HMH(MOPMALMOHHBIX TEeXHOJIOTHiH, HCHOJB3YyeMbIX TMPH OCYLIECTBJIECHUM
00pa3oBaTeJBbHOr0 Mpounecca nMo AucnumanHe "Xumusa', BK/JI0Yas nepedyeHb NPOrPaMMHOIO
obGecrieyeHns 1 MHGOPMAIIMOHHBIX CMIPABOYHBIX CHCTEM

I[J'ISI HU3y4CHHA AUCHUILJIMHBI MOXET UCIOJb30BATBCA  CICAYIOLICEC IMPOTrpaMMHOC
obecrieueHue:
Libre Office
Mozilla Firefox
Google Chrome
Opera
7-zip
Red OC
Hoxrop Beb
CnyTHHK

N~ E

10. Onucanme MaTepUATbLHO-TEXHHMYECKOH 0a3bl, HeOOXONMMOIl JJIs OCyHIeCTBJIEHMS
o0pa3oBaTeJbHOI0 Mpouecca mo gucuunauge " Xumvus"

Jiig peanu3aiuy nporpaMMbl yueOHON AUCIUIUIMHBI TPEIYCMOTPEHBI CIICIIHALHBIC TTOMEIIICHHUS

1.YueOnas ayauropust Ne 306 11t MpOBEICHUS 3aHATHH JICKIIMOHHOTO THUIIA, 3aHATUI CEMHHAPCKOTO
TUMNA, TPYNINOBBIX W WHIUBUIYAIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOU
aTTecTalluu, OCHAIIIEHHAss 000pYI0BAaHUEM U TEXHUYECKHUMHU CPEJCTBAME O0Y4EHUSI.

2. YuebOnas nabopatopust Ne 116 st mpoBefieHHs J1a0OpaTOPHBIX PadOT, 3aHATHH CEMHHAPCKOTO
TUMA, TPYNINOBBIX W WHIUBUIYAIbHBIX KOHCYJIbTAallMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM
aTTecTalluu, OCHAIEHHast 000PY/I0OBaHUEM U TEXHUYECKUMH CPEJICTBAMH O0Y4YCHUS

3. [omemenne 1y XpaHeHHUS U IPOPMITAKTHIECKOTO 00CTYKHUBaHHS y4eOHOTO 000PYy/TOBAHMS.

2. CnenmansHoe momemenue Ne 219 (HaydHO-TexHMUYecKas OMOMMOTEKa), KOMIBIOTEPHBIA KI1acc
No207, ocHallleHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUCHUS K cetu «UHTepHeT» u
JIOCTYIIOM B 3JICKTPOHHYIO HH(pOPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay Guinaga s CaMOCTOSITEeIbHON
paboTHI 00YYJAOIIIHXCSI.
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11. NHble cBeneHus U (MIH) MATEPHAIIBI

[Ipu ocymiecTBieHUr 00pa30BATENBHOTO TPOIEcca MPUMEHSIOTCS CIEIYIONUe 00pa3oBaTeIbHbIC
TEXHOJIOTHH:

- TPAJMIIMOHHAS C UCTIOIB30BAHUEM COBPEMEHHBIX TEXHHUECKUX CPEJICTR;

- UHTEePaKTHBHASI.
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