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1. Ilepevenb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AucHMILIHHe ""XuMus'", COOTHeCEHHBIX
¢ IJIAHUPYEMBIMH pe3yJbTaTaMi OCBOeHUsI 00pa30BaTeJbHON MPOrpaMMBbI

OcBoeHre AUCITUIUIMHEI HAIPaBieHO Ha (POPMUPOBAHHUE:

YHHUBEPCATBHBIX KOMIICTCHITUH:

YK-1 - CriocobeH ocymiecTBIATh MOUCK, KPUTHYECKUH aHAIN3 ¥ CUHTE3 WHPOpPMAINH, TPUMEHSTh
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 XUMHUYECKOW TEPMOJMHAMHUKHA ¥ KHHETUKH, CBOMCTBAa PACTBOPOB, TEOPHIO
3JIEKTPOIUTUYCCKON THUCCOIUAIINY, OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIE, JIEKTPOXUMUYECKUE MTPOLIECCHI
Y XUMHYECKHUE CBOMCTBA 3JIEMEHTOB MEPUOANUECKON CUCTEMBI.

YMeTh: caMOCTOATEIHHO aHAIM3UPOBATh XUMHUECKHE TIPOIECCHI, COCTABIATh YPAaBHEHUS PEaKIIHi,
BBITIOJIHATH HEOOXOAMMBIE PACUETHI, IOJIH30BATHCS CIIPABOYHOM TUTEPATYPOH.

Brnagers: OCHOBHBIMH TpHEMaMH TPOBEACHUS (PU3MKO-XMMHYSCKUX H3MEPEHHUH; CIOCOOHOCTHIO
HAXOJWTbH ONITUMANBHEIN IMOAX0] K PEIICHHIO XUMHYECKUX 33]1a4.

2. Mecto qucuuminnsl "Xumus" B ctpykrype OIIOII 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 «/{uctummunast (Moxysm)» OIIOIL. Llens AUCIUIUIAHEL - TOTYYeHHE

00y4JaroMMUCs 3HAHWI, YMEHUMH, HAaBBIKOB W (WJIM) OMbITa NMPO(ecCHOHATLHON ACSITEeIbHOCTH,
HEOOXOIUMBIX JUIs (DOPMUPOBAHUS KOMIICTECHIINH, yKa3aHHBIX B MMyHKTE 1.

3. O6bem pucoumiMHbl "XuMus' B 3aYeTHBIX EJHHHOAX C YKa3aHHeM KOJIHYeCTBA
aKajeMHYeCKHUX 4YacoB, BbIAEJICHHBIX HA KOHTAKTHYI0 padoTy o0ydaromuxcsi ¢ npenoaaBaTeseM

(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 uacos 108 108

KonrakTHas padora o0yyarommxcsi ¢ npenoaasaresieM (10 BUAaM y4eOHbIX
3aHATHI):

AynuropHas padota
Jlexyuu 16 6
VlabopamopHule 3ansimus 16

HpaKmMLlECKI/le SAHAMUA

BreaymutopHas pabota

Hnousuodyanvnas paboma c npenooasamesem:

Koncyrvmayus u unvle 6uobl yuebHOU OesimenbHoCmu

CamocTosiTeibHas padoTa 76 102

@DopMa NPOMeKYTOUHOM aTTeCcTANNU 3a4eT 3a4eT

4. Copep:xanue TMCHUILUIMHBI " XuMus'", CTPyKTypHpPOBaHHOE MO pa3aejaM (TeMam)



4.1. JleknMOHHELIE 3aHATHSA

PaSI[eJ'I JUCHUIIIINHBI, TCMbI J'ICKHI/II‘/'I " UX COACPIKAHUC

TpynoemMkocTs B
Jacax

0D |39 | O3D

Pasgen 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUH.

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

Pazgen 2. Xumudeckas TepMOTMHAMIKA M KHHETHKA.

Tema Ne 2. OcCHOBBI XHMHYECCKOM TEPMOAWMHAMHUKH: 3amadyd  XHMHYCCKOH
TEPMOJAMHAMUKY. THUINBI CHCTEM. YCIOBHS CyLIECTBOBaHUs cucteM. Da30Bble
paBHoBecus. [lepBbIif 3aKOH TEPMOIMHAMMKH. DHEpreTHKa XUMHUYECKHUX IPOLECCOB
(Tepmoxumust). 3akoH ['ecca u TernoBoit s ekt peaknyu (3HTaNBNN). BTOpOoii 3akoH
TepMOJMHAMHKH. DHTponus. HampaBnenue npoTekaHus IpoIeccoB.

Tema Ne 3. KuneTmka XMMHUECKHX peakiuid: XumMudeckoe paBHoBecue. CKOPOCThH
XUMUYECKON peaklUy U METOAbl €€ PEeryjJupoBaHHs. 3aKOHBI NEHCTBYIOIIMX MAacC.
BinusiHue TtemmepaTypbl Ha CKOPOCTb peaklUMid. YpaBHEHUE AppeHHyca. DHEPrus
aktuBanuu. MexanusM peakuuil. ['ereporennsle peakiuu. KaTtainTuueckue CUCTEMBI:
KaTaJu3 ¥ KaTaau3aTopsl. XUMHYECKOe paBHOBecue. KoHcTaHTa paBHOBecHs.

Paznen 3. XuMHuecKre CUCTEMEL.

Tema Ne 4. PactBopsr: Kmaccudukanus pactBopoB. JKumgkne pactBopbl. CriocoObt
BBIpQKEHHSI COCTaBa PAacTBOpoB. Paz0aBlieHHBIE pPAcCTBOPHI HEIIEKTPOJMTOB, HX
KOJIJIUTaTUBHBIC CBOICTBA. QHGKTpOHI/ITbI. Tunel 1 0COOEHHOCTH HOHHBIX OOMEHHBIX
peakuii B pacTBOpax JIEKTPOIUTOB. FIOHHBIE PAaBHOBECHUS B PaCTBOpPaX 3JICKTPOJIUTOB.
KucnorHocts u IEJIOYHOCTE pPaCTBOPOB, METOJbI eé OLICHKM W KOHTPOJIA.
KucnotHoocHoBHBIE  CBOWCTBa BemlecTB. [ uaponan3 cojed, KOJWYEeCTBEHHAs
XapakTepucTuKa mpouecca ruaponusa. Jucnepchele cucremsl. Ilomumepsr u
OJIMTOMEPBI.

Tema No 5. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE HOpouecchl: OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE CBOKMCTBA BemlecTB. OCOOEHHOCTM M THIIBI OKHCJIUTEIHHO-
BOCCTAaHOBUTEJBHBIX peakuuid. BaxkHeWiue OKHUCIUTEIM U  BOCCTAaHOBUTEIHM.
OKHCIIUTETFHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTh. BiIMsHUE BHENTHUX YCIOBHHA Ha
XapaKTEp peaKlMid.

Tema Ne 6. Dnexrpoxumuyeckue mporecchl:  OOIMe  3aKOHOMEPHOCTH
ANEKTPOXUMHUYECKHUX TMPOIECCOB. OIEKTPOAHbIE TOTEHIMANbl. BomopomHas Imikana
MOTEHIUANOB. ODIEKTPOXUMHUYECKHE CHCTEMBI. | allbBaHWYEeCKHe DIEMEHTHl U
aKKyMYJISITOPBI, ~ TIpOLleCCHl  dJeKkTpoim3a. Kopposuss MeTamioB B TOPHOH
MIPOMBINUICHHOCTH. POITE BOABI B IIpOIIECCe KOPPO3UU. 3aluTa TOPHOTO 000PYAOBaHUS
OT KOPPO3HH.

Paznen 4. XuMus 271€MEHTOB.

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

Hroro:

16 6

4.2. JlabopaTopHble 3aHATHUSA

HaumenoBanune paboTsI

TpynoeMKocTb
B yacax




0D |3 | 03D

JlaGoparopHnas padborta Ne 1. Texnuka OezonacHocTu. [IpaBuna paboThl B XUMUYECKOW | 2 -
naboparopuu. Kiaccudukaius 1 HOMEHKIIATYpa HEOPTraHUIECKHX BEIECTB.

Jlabopatoprnass pabora Ne 2. H3MmepeHwe TEpPMOIUHAMUYECKAX XapPaKTEPUCTHK | 2 -
XUMHYECKUX MPOIIECCOB.

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

Jlaboparopnass pabora Ne 4. CBoiicTBa pPacTBOPOB 3JIEKTpoIuUTOB. Hampapmenue| 2 -
HOHHBIX peakuui. ['maponus conen.

Jlabopartopras pabota Ne 5. OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 2 -

Jlaboparopnas pabora Ne 6. [lanpBaHmueckue dyeMeHThL..  Hampasnenue | 2 -
OKHCIIUTENIbHO-BOCCTAHOBUTEIFHBIX ITPOIIECCOB.

JlaboparopHas pabora Ne 7. DiIeKTpoJIM3 BOJHBIX PaCTBOPOB. 2 -
Jlaboparophnas pabora Ne 8. Kopposus MeTaiios. 2 -
Hroro: 16 -

4.3. CamocTosiTeIbHAA padoTa oOyuyaomerocs # mnepedeHb Yy4eOHO-METOIHYECKOrO
obecneyeHus Il CAMOCTOSATEJIbHOH Pa0d0ThHI 00YyYAOLIUXCS 110 IUCHHILINHE

Bun CPC TpynoemMKocTs B
Jacax
Od |30 03D
[IpopaGoTka nurepatypbl 1o TeMaM: (OCHOBHBIC TIOHSATUSI W 3aKOHbI XUMUU.| 44 82

Knaccudukamuss BemectB. OCHOBBI XHMHUYECKOH TepMOIWHAMHUKH. KuHeTtnka
XUMHUYECKUX peakiuil. PacTBopbl. OKHUCIMTEIHHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI.
ONEeKTPOXUMHUYECKHE MPOLECChl. XUMUS 3JIeMEHTOB. KOHCTPYKIIMOHHBIE MaTepHabl.
[Tommmmeps!. Bsoxymue marepuainsl. CTEKI0, KEpaMHUKa.

[ToaroroBka K 3aiure JIAOOpaTOPHBIX padoT 32 20

Hroro 76 102

5. @oHA OLEHOYHBIX CPEACTB AJIsl MPOBEJCHUsI MPOMEKYTOYHOH ATTeCTAUM 00y4aI0IIMXCs
no aucuumiaune " Xumusa"

5.1. Ilacnopt (oHaa OLIEHOYHBIX CPEACTB

®opma texkyuiero | Kommnerenuun, Wnnukatop(el) | Pe3ynbraTsl 00ydueHus mno YpoBeHb
KOHTPOJISI 3HaHUM,| (QOopMHUpyeMEBIC B JIOCTHKEHUS TUCIUIITUHE(MOTYIIS)
YMEHHI, HABBIKOB, pe3ynbTaTe KOMITETEHIIUU
HEOOXOIUMBIX IS OCBOCHHS
(dbopmupoBaHUs JTUCIUTIITUHBI
COOTBETCTBYIOIIEH (Moyist)
KOMIIETEHIIUN




Omnpoc o 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 [MOCTABJIEHHBIX  |OKUCIUTEIHHO-
pabotam. 3a/1a4. BOCCTaHOBUTEJbHBIE,

DIIEKTPOXUMHUIECKHE

MPOIECCHl W XUMHYECKHE

CBONCTBA 3JIEMEHTOB

[MePUOJNUECKON CUCTEMBI.

YMeTb: CaMOCTOSITEJIBHO

AHAIN3UPOBATh XMMHUYECKHE

MPOLIECCHI, COCTaBJIATh

YpaBHEHUS peakuii,

BbITIOJIHATH HGO6XOI[I/IMI)IC

pacycCThI, I10JIb30BaThCA

CIIPAaBOYHOU JIUTEPATypOil.

Bnaners: OCHOBHBIMHU

prueMamMu MIPOBEAECHUS

(PM3UKO-XUMUIECKIX

W3MEPEeHHId; CIOCOOHOCTEHIO

HaXO0JUTb ONTUMAIbHBIN

MOJIX0J] K peILIeHUI0

XUMHYECKHX 3a/1a4.
Bbicokuii ypoBeHb OCTHKEHHS] KOMIETEHIMH - KOMIETEHIHsS cOpMHpPOBaHA, PEKOMEH/IOBaHHBIC
OIIEHKH: OTIUYHO, XOPOIIIO, 3a4TEHO.
Cpennuii ypoBeHb AOCTHKEHUS] KOMIIETEHIMHU - KOMIIETEHIMSI CPOPMHUpPOBaHA, PEKOMEHIOBaHHbBIE
OILIEHKH: XOPOIIIO, YIOBJIETBOPUTEIHHO, 3aYTEHO.
Huskuii ypoBeHb MOCTHKEHUS] KOMIETEHIHMH - KOMIIETEHIMS HE CQOpPMHpPOBAaHA, 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. OueHo4HbIe cCpeACTBA MPH TEKYIIEM KOHTPOJIE

Kpurepuii 1

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

1. Beramcnure maccy 2 i1 Bogopoaa mpu 15 °C u nanenuu 100,7 xI1a.

2. Kakas macca wmarnetuta Fe;Os4, umeromero 10 % (macc.) mpumeceit, morpedyercs st
nosrydeHus 4 T xenesza?

3. Kakoit MexaHu3sM o00pa3oBaHHsI KOBaJCHTHOH CBSI3M HAa3bIBAETCS JOHOPHO-aKIIENTOPHBIM?
[IpuBenure mnpuMepbl COEAMHEHHH, B KOTOPHIX XHMMHYECKash CBs3b 00pa3oBaHa I10 JOHOPHO-
AKILIETITOPHOMY MEXaHHU3MY.

4. Ilpu cropanuu razooOpazHoro srana C,Hs B kucnopoae oOpasytorcs CO; (r.) u H.O (k.).
Hamummre TepMOXUMUYECKOE YPaBHEHNE 3TOM peakiy, BEIYNCINB CTAHAAPTHYIO SHTAJIBIINIO PEaKIIUH.

5.Ilpu HexoTOpoW TemmepaType paBHOBECHas razobas cMechb o0béMoM 10 1 MMeeT Cclemyrouui
coctaB: CO - 11,2 ; Cly - 14,2 1; COCl; - 19,8 r. Bpluncnure npu JaHHBIX YCIOBHSIX 3HAYCHUE
KOHCTAHTbI PaBHOBECHS PEAKIINHN:

CO(r.) + CL (r.) «> COCL, ().



6. Kakne o06bémbl 2 M u 6 M pacTBOpPOB HYKHO cMemath i npurotoBieHus 500 min 3 M
pactBopa? M3mMeHeHneM 00bEMOB TIPY CMEIIIMBAHUH MPEHEOPEYb.

7. Hammmmre MOHHO-MOJNEKYIAPHBIE M MOJIEKYISIPHBIE YpaBHEHHS Tuaponm3a coneit: a) NH4NO; ;
0)

CrCls.

8. Kakme BemecTBa W B KakOM KOJMYECTBE BBIAEIAIOTCA HAa YTONBHBIX OJIIEKTPOJaxX NpH
AIEKTPOIN3EeBOTHOTO pacTBopa Nal B TedeHue 2,5 4, eciIu criia Toka paBHa 6 A?

Crynenry 3afaroTcs 2 BoIpoca.

Kputepuu oreHuBaHus:

- 90...100 6amoB - IMpH MOTHOM ¥ MPABHIILHOM OTBETE Ha JBa BOIPOCa

- 80...89 6ayoB - Mpy MPaBUIHLHOM U MOJHOM OTBETE HA OJVH M3 BOIMPOCOB U MPABHILHOM, HO HE
MOJIHOM OTBETE Ha JIPYroi U3 BOIIPOCOB;

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

- 0...59 GamioB - nMpu NMpPaBWILHOM W HEIMOJIHOM OTBETE TOJILKO HA OJUH W3 BOMPOCOB WU 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 JTa0OPaTOPHBIX 3aHATHAX, a TAKKe M0 TeMaM CaMOCTOSITEIbHOIN paboThl B KoiauyecTBe 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
ob0yuenust Moodle no cceuike el .kuzstu.ru. Pexxum moctyma: ¢ mo00ro KOMITEIOTEPA, MOIKITIOYSHHOTO K
ceru Internet.

IIpumeps! TECTOB:

I:

S:DnekTponHy0 (GOpMYIly B HOPMaIbHOM cocTosHuM 1s?28?2p®3s?3d°4s' umeer

aTOM KaKoro 3jieMeHTa’?

+: «Cr»

: «Ca»
: «Mny»
s «Gay

L:

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

L1: Ba(CIO4)2

L2: KNO;

L3: MgCl,

R1: <7

R1:7

R2:>7

I:

S: IlporonuTHdeckas peakius COJNM OepwuIns C BOAOW BBIPAXKAETCS HOHHBIM YpaBHEHHEM

Be?"-H,O + H,O
=BeOH" + H30".

Hon Be**H20 sBnsercs:

+: «c1aboi KUCIIOTOM»

-! «CHJIbHBIM OCHOBaHUEM»

-1 KHETIPOTOJIUTOM

I:

S:Kakyro reomerpuueckyto popmy numeer mosekyna CCly ?

+: «Terpasrap»

-1 «OKTa’Ip»



- «JIunentnasay -

«Tpeyronbuas»

I:

S: BoccranoBienne MnOy

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

-1 «MnO»»

-1 «MnO4*»

Kputepuu oniennBanus:

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

barer 0...59 60...100
Kputepuii oieHuBaHuUs He 3aureno 3auTeHo

5.2.2. OueHo4HbIE CPEACTBA IPH NPOMEKYTOYHOM aTTeCTAlMU

DopMOH IPOMEKYTOYHOM aTTECTalUU SBISAETCA 3a4eT, B IIPOLIECCE KOTOPOTO ONIPENENsIeTCs
c(hOopMHPOBAaHHOCTh O0O3HAUEHHBIX B pabodell mporpamme KommeTeHIH. OLEHOYHBIMU CpeICTBaMU
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 PEAKIIHIA.

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

3.Ilonsatne o006 oHTanbmuu. CTaHAapTHas OSHTANBIUS 00pa3oBaHWsl BellecTB. 3akoH ['ecca.
Crnencteud u3 3akoHa ['ecca.

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

5.0ueprus 'n66ca. HanpaBnenne XuMHYECKUX peakUii HEN30JIMPOBAHHBIX CUCTEMAX.

6.CKOpOCTh TOMOTEHHBIX peakluil. 3aBHUCHMOCTb CKOPOCTH PpEaKIMH OT KOHLEHTpAIUH
pearvpyronmx BemecTB U TeMIIepaTypbl. 3aKOH JeHCTBUS Macc.

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

8.KaTanus roMoreHHslil ¥ reTeporeHHbld. Mexanus3m IelCTBUSI KaTalu3aTOPOB.

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

10.Teopust amexkTponuTHdeckoil mucconuanuu. CreneHb nucconuanuu. CuinbHbE W cradble
anexTposnTsl. KoHcTanTa aucconmanuu. 3akoH pa3zdasienust OcTBaibaa.

11.I'uaponu3 coseii. CnaOblie 3JIeKTPOIUTHI. KUCIIOTHO-OCHOBHBIE CBOMCTBA CJIA0BIX MPOTOJIUTOB.
KoHcTaHTa KUCIOTHOCTH M OCHOBHOCTH. BOIOpOAHBIN M THAPOKCHIIBHBIN TMOKazaTenu. HeWrpanbHas,
KHCIIas ¥ IIeJI0YHas cpena.

12.IIpou3BeaeHne pacTBOPUMOCTH. Y CJIOBHE BBITAICHHS OCa/IKa U3 PaCTBOPOB.

13.0OxucnuTenbHO-BOCCTAHOBUTENbHBIE peakiii. OKUCINTENbHBIE 1 BOCCTAHOBUTENBHBIE CBOICTBA
MPOCTBIX M  CIOXKHBIX BemiecTB. DakToppl, BIMAKOIIAE HAa MPOTEKAHUE  OKHCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX peakiuid. Knaccupukanusi OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIHi.

14.CocraBnenne ypaBHEHHH OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHMA. METOn 3IIEeKTPOHHOTO
Oananca. IOHHO-3JIEKTPOHHBIH METO/.

15.9nexTponHelii moTeHMan. JIBOHHOM 3IeKTpUYecKUid CJIOH Ha TpaHuLe pasnena (a3 u NpUIruHbBI
€ro BO3HUKHOBEHHA. DJIEKTpoABWXKymas cuia. CTaHZapTHBIA BOJOPOAHBIN 3JIEKTPON M BOJOPOTHAS
IIKaNa MOTeHnHasaoB. [loTeHnransl METAIIMYECKUX U OKHCIUTETHHO-BOCCTAHOBUTENBHBIX 3JIEKTPOIOB.
VYpasuenue HepHcra.

16.HanpaBnenue OKHUCITUTENIbHO-BOCCTAHOBUTEIBHBIX TIPOIIECCOB. PaBHOBecue B
JNEKTPOXUMHUYECKUX CHCTEMaX. XMUMHUYECKHe MCTOYHHMKHU ToKa. [IpuHnmm pabotsl anemenTa Jlannams-
SxoOu. AHOIHBI M KaTOOHBIM MPOLECCHl. DNEKTPOABHXKYIIAs cuia. KOHIEHTPAlMOHHBIA 3JIEMEHT.
CepHOKHCIIOTHBIE U IETOYHBIE AKKYMYJIATOPEI.



17.Koppo3ust MeTaiioB. XuMHUYECKast U 3JIEKTPOXUMHUYECKAsl. 3allliTa METaJUIOB OT KOPPO3HH.
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 - mpy MOJTHOM U PAaBUILHOM OTBETE Ha JIBa BOIPOCa

- 80...89 6ayoB - MpH NMPaBUIHLHOM U MOJHOM OTBETE HA OJWH M3 BOIPOCOB U MPABWILHOM, HO HE
TIOJTHOM OTBETE Ha JIPYTOil U3 BONPOCOB;

- 60...79 GaIoB - MpU NMPaBWILHOM U HEIOJIHOM OTBETE Ha J[BA BOIIPOCA WMJIU MPH MPABHILHOM U
MOJIHOM OTBETE TOJBKO Ha OJIUH BOIIPOC;

- 0...59 6am1oB - npu NpPaBUILHOM W HEIIOJHOM OTBETE TOJIHKO HAa OJUH W3 BOMPOCOB WM IIPH
OTCYTCTBHH OTBETOB Ha BOMPOCHI.

basner 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

ITpu npoBeaeHUH TEKYLIETO KOHTPOJIS B KOHIIE JIEKIMOHHOTO 3aHATHs o0ydaromecs yOuparoT Bce
JIMYHBIC BEIU C Y4eOHOUM MeOeIr, OIyYaroT Y MPEeroiaBaTeis JUCTOK OyMard ¢ TeCTOBBIMU 3aJaHUSIMU.
Ha nuctke Oymaru 3anucbiBaroTcsi (paMuiiusi CTyAEHTa, HOMEp TPYIIBI U JaTa MpoBeAeHus ompoca. B
TE4YEeHHE TPUALATH MHHYT OOydarolmuecs NOJDKHBI JaTh OTBETHl Ha 3aJaHHBIC BOIPOCHI, IIPH 3TOM
UCIIOJIb30BaTh JIOOYIO MEYaTHYIO U PYKOITUCHYIO MPOJYKIHIO, a TaKKe JTF00bIe TEXHUUECKHE CPEICTBA HE
J0IyCKacTCA. Ilo wncreueHun YKa3aHHOIo BpEMCEHU JIUCTbI C OTBE€TaMU Ha BOIIPOCHI CHAIOTCA
MIPETIOIaBaTeNi0 Ha MPOoBepKy. Eciu o0O0ydaromuiicss BOCTIOIB30BAJICS JTFO0OW MEYaTHON WM PYKOMTUCHON
NPOAYKIMEH, a TaKKe JIIOOBIMH TEXHHYECKUMH CPEICTBAMH, TO €ro OTBETHl HE NMPHUHUMAIOTCS U €My
BhIcTaBisieTcst 0 GamioB

6. YuyeOHO-MeTOANYECKOE OOecieueHue
6.1. OcHoBHas TUTepaTypa

1. Capraes, I1. M. Heoprannueckast xumusi / [1. M. Capraes. — 2-e u3n., uchp. u jgom. — CaHKT-

Ilerepbypr : Jlamp, 2013. - 384 c. — ISBN 978-5-8114-1455-0. — URL:
https://e.lanbook.com/book/36999. — TekcT : 31€KTPOHHEII.

2. Axwmeros, H. C. O0mas u Heoprannueckast Xumus : yaeOnuk ais By3oB / H. C. AxmeToB. — 12-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — Tekcr :
AIIEKTPOHHBII /! Jlanp : 3NIEKTPOHHO-0MONMMOTEeYHAS CUCTEMA. — URL:

https://e.lanbook.com/book/153910. — Pexwum moctyma: s aBTOpU3. TIOIB30BATEIEH.
6.2. JlonoJHUTeILHAS JIUTEpaTypa

1. Mudtaxosa, H. lLI. O6mas n Heorpanuueckast xumus : yueOHoe mocodue / H. III. MudTaxosa,
T. IL. IlerpoBa ; mox penakiueit A. M. Kysnernosa. — Kazanp : KHUTYVY, 2017. — 408 c. — ISBN 978-5-
7882-2174-8. — Tekct : anekTtpoHHbil / Jlaup : 37ekTpoHHO-OMOMMoOTeuHas cucrtema. — URL:
https://e.lanbook.com/book/102073. — Pexxum gocTyna: 1Jisi aBTOPHU3. TOJIE30BATENECH.

2. Mudraxosa, H. I1I. O0miast u Heopranuyeckas Xumus. Teopus U IMPaKTUKA : yueOHOe mocooue /
H. III. Mudraxora, T. I1. [lerpoBa. — Kazanp : KHUTY, 2018. — 308 c. — ISBN 978-5-7882-2345-

2.— Tekcr: onexktpoHHblii/ JlaHb @  3neKTpoHHO-OmOnmmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/138357. — Peskum mocTymia: sl aBTOPHU3. TIOJIE30BATEIEH.

3. Ilaenos, H. H. O0mas u Heopranuueckas xumus : yuaeOHuK s By3oB / H. H. IlaBmoB. — 4-¢
u3g., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Tekcr :
JIEKTPOHHBII / Jlanb : 3NIEKTPOHHO-0MOINOTEeYHAS CUCTEMA. — URL:

https://e.lanbook.com/book/177840. — Pexum moctyna: 1uis aBTOPU3. TIOIH30BATEIEH.



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'mueka; mopx pemakumeit
B. A. TlonikoBa, A. B. babkoBa. — 20-¢ wu3m., mepepab. u mon. — Mocksa : M3narensctBo HOpaiiT,
2025. — 717 ¢. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-19092-2. — TekcT : 37MeKTpOHHBINA //
O6pazoBarenpHas matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/569090.

5. I'muaka, H.JI. 3amaun u ymnpakHeHUs MO oOUIeH XUMHHM : y4eOHO-TpakTHYecKoe mocooue /
H. JI. I'mmaka ; mon pemakmuei B. A. [Tonkosa, A. B. badkoa. — 14-e m3n. — Mocksa : 3maTeascTBO
HOpaiir, 2024.— 236 c.— (Bricmee o6Opa3oBanue). — ISBN 978-5-9916-8914-4. — Texker
aneKkTpoHHbIH // OOpa3oBaTenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535603.

6. OOmas u HeopraHwyeckas xumus : yueOHUK ans By3oB/ O.T.OranecsH, B. A. Ilomnkos,
JI. . lllep6akoBa, A. K. bpens ; mox pemakmueit O. T. OranecsHa. — 2-¢ w3a., mepepad. m JOIL —
Mocksa : U3aarensctBo FOpaiit, 2025. — 558 c. — (Bsicmiee oO0pazoBanue). — ISBN 978-5-534-16033-
8. — Texkcr : onektponuwnii // (OOpa3oBarenbHas mnatgopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/560228.

6.3. MeTogu4yeckasi 1uTepaTypa

1. Xumust [DNeKTpOHHBIA pecypc]: METOAMYECKHEe YKa3aHWs K JIADOPATOPHBIM 3aHITHAM IS
CTYZICGHTOB BCEX CICHMAIBLHOCTEH M HampaBiieHWH OakanaBpuata Bcex (opm oOyuenus / A. A.
BbobGporuukoBa, 3. C. Tarapunora ; ®I'bOY BO «Ky3z0ac. roc. TexH. yH-T um. T. @. ['opbaueBay, Kad.
XUMUHU, TEXHOJOTMM HEOpraH. BelECTB M HaHoMarepuanoB. — Kemepoo, 2017. 141c. - HoctynHa
aneKTpoHHas Bepeus: http://library.kuzstu.ru/meto.php?n=8841

2. Xumusi [DIEKTPOHHBIA pecypc]: METOAMYCCKUE YKa3aHHS K CaMOCTOSATENBbHON paboTe s
CTYIEHTOB BCEeX CIENHAIbHOCTEW W HalpaBlieHWH OakamaBpuata Bcex (opm oOyuenms / A. A.
bob6poruukoBa, D. C. Tarapunona, T. I'. UepkacoBa; ®I'BOY BO «Ky3zbac. roc. texs. yH-T uM. T. .
I'opbaueBay», Kad. xumun, TEXHOIOTHN HEOpraH. BEIIECTB M HaHOMaTepuanoB. — Kemeposo, 2017. 33c. -
HocrymnHa anekTpoHHas Bepeus: http://library.kuzstu.ru/meto.php?n=8842

3. Xumust [DNeKTpPOHHBIA pecypc]|: METOIWYEecKHe YKazaHWs IS CaMOCTOATENhHON padoOTHI MO
JTUCIUILTHHE «XUMHEs» JIJI CTYACHTOB BCEX HANpaBiCHH OakanaBpuaTa W CICHHAIUTETa BceX (HopM
o0yuenus / T. I'. Uepkacosa, J. C. Tarapunosa, E. B. Uepkacosa; ®I'6OY BO «Ky30ac. roc. TexH. yH-T
uMm. T. @. T'opbaueBay, Kad. xumun, TeXHOIOTHM HEOpraH. BEIIECTB M HaHOMarepuaiioB. Kemeposo,
2017. — 82c. http:/library.kuzstu.ru/meto.php?n=4137

4, Xumus: METOIMWYECKHE MaTephalibl i OOYYaroIIMXCS HEXMMHUYECKUX CICHUAIBHOCTEH U
HanpaBleHui OakanmaBpuara / Ky30acckuil rocynapCTBEHHBIN TeXHUYECKHI YHUBepcuTeT umern T. O.
I'opbaueBa; Kadenpa XuMHYECKOH TEXHOJIOTMM HEOPraHMYECKHX BEIIECTB M HAHOMATEpHANIOB
coctasutend: 0. A. Buanaukrosa, 3. C. Tarapunosa. Kemeporo: Ky3I'TY, 2021. 90 c. Pexum mnoctyma:
http://library.kuzstu.ru/meto.php?n=10159

6.4. IIpogeccnonanbHbIe 6a3b1 JAHHBIX U HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMBbI

1. DOnexrponnas oubirorexa Ky3['TV https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
2. DnexTpoHHas OubmmoTeuHas cuctema «Jlaupy» https://e.lanbook.com
3. DnekrponHas 0ubroTeuHas cucrema «HOpaiiT» https://urait.ru/

6.5. Ilepuonnyeckue U3TAHUS

1. Bectnuk Ky30acckoro rocyiapcTBEHHOTO TEXHHYECKOTO YHHBEPCHUTETA: HAYYHO-TEXHHYECKUH
KypHai (3MeKTpoHHBIN) https://vestnik.kuzstu.ru/

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

7. IlepeueHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH «AHTEepHET)

1. Odummansuelii caiit Ky30acckoro rocy1apcTBEHHOTO TEXHUYECKOTO yHHUBepcuTeTa uMeHn T.0.
I'opbauea. Pexxum nocrtyma: https://kuzstu.ru/.
2. Odunmansusiii caiit pumana Kys['TY B r. Benoso. Pexxum nocryna: https://belovokyzgty.ru/.
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3. DnexTpoHHas WHPOpPMaMOHHO-00pa3oBaTenbHast cpena pummana Kys['TY B r. benoso. Pexum
mocrtyma: https://eos.belovokyzgty.ru/
4. Hayunas snextponnas 6udmmorexka eLIBRARY.RU https://elibrary.ru/defaultx.asp?

8. MeToanyeckue ykazanus 1Jisi 00y4a0MXCcsl 10 OCBOEHUIO U CHUILIUHGL " 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 BBITIONHAIOTCS CO3HATENbHO, HE MeXaHn4eckd. [losToMy mepen KaxIbIM
nabopaTopHBIM 3aHITHEM CTYACHT JOJDKEH OBITb TEOPETHUYECKH MOATOTOBNEH. [y BBIMOTHEHUS
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
JCKIIMOHHBIM 3aHATUSIM M 3a4eTy CTYJACHTaM pPEKOMEHIYeTCsl WCIONb30BaTh PECypChl HAy4HO-
TexHu4Yeckor oudanorexu ¢pummana Kys['TY.

9. IlepeyeHb MH(POPMALUMOHHBIX TEXHOJOIUH, MCHOJIb3YyeMbIX IIPH OCYLIECTBJICHUHU
0o0pa30oBaTeJbHOr0 nponecca no AucnumanHe "Xumusa', BK/JI0Yas nepedyeHb NPOrPaMMHOIO
o0ecrieyeHnss 1 THGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Jns  w3ydeHWss JUCIMIDIMHBI MOXXET HCIIOJIb30BAThCS  CHEAYIOIIee MPOrpaMMHOE
obecrieueHue:
1. Libre Office
Mozilla Firefox
Google Chrome
Opera
7-zip
Red OC
Hoxrop Beb
CnyTHHK

PN R L

10. Onmucanne MaTepHAJbLHO-TEXHUYECKOW 0a3bl, Heo0X0OAMMOIl AJA OCYLIeCTBJIEHUS
o0pa3zoBaTeJIbHOI0 Mpouecca mo Aucuunauge " Xumus"

Jiist peanu3anyy IporpaMMbl YIeOHOH JUCITUTUTUHBI PEyCMOTPEHBI CTIeIUabHBIE TOMEIICHUS:

1.Yuebnas ayauropust Ne 306 11t MpOBEICHUS 3aHATHH JICKIIMOHHOI'O THIIA, 3aHATUH CEMHHAPCKOTO
TUMNA, TPYNINOBBIX W WHIUBUIYAIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOU
aTTeCTallH, OCHAIIEHHAass 000PYAOBaHUEM M TEXHUUECKHUMHU CPEICTBAMH O0YUICHHUSI.

2. YuebHas naboparopust Ne 116 s nposenenust 1abopaTOpHBIX padOT, 3aHATHH CEMHUHAPCKOTO
TUMA, TPYNINOBBIX W WHIUBUIYAIbHBIX KOHCYJIbTAallMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM
aTTeCTally, OCHAIIEHHAas 000PYAOBaHUEM M TEXHUUECKHUMHU CPEICTBAMH 00YUICHUS

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

2. CnenmansHoe momemenue Ne 219 (HaydHO-TexHMUYecKas OMOMMOTEKa), KOMIBIOTEPHBIM KI1acc
Ne207, ocHallleHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHUS K cetu «UHTepHeT» u
JIOCTYTIOM B DJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTeIbHYIO Cpely (Quinana JJisi caMOCTOSTEIbHON
paboTh O0yUAIOIIMXCS.
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11. Unble cBefenus U (WIM) MATEPHAIbI

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

- TPAIUIIMOHHAS C UCTIOIE30BAHUEM COBPEMEHHBIX TEXHUUYECKUX CPEICTB;

- HHTEepPaKTHBHAS.
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