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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

CriocobeH MUCI10/Tb30BaTh
B rpodeccroHaIbHON
JiesiTeTbHOCTU OCHOBHbBIE
3aKOHBI (U3UKU, XUMUH,
HayK 0 3emsie U
OuoIOTUH, TIPUMEHSITh
METO/IbI
MaTeMaTh4yeCcKoro
aHasm3a u
MO/IeTMPOBAaHHMS,
TeOpeTUYeCKuX 1
9KCIIePUMEHTa/IbHBIX
1CC/lIe/JOBaHUM,
npuobpeTars HOBbIE
MareMaThyeckue 1
eCcTeCTBeHHOHayUHbIe
3HaHWUsI, UCTIOMb3YSI
COBpeMeHHbIe
obpa3oBarenbHbIE U
“H(MOpMalMOHHbIe
texHonoruu (OITK-6);

OIIK-6.1. 3HaeT

3HaeT OCHOBHEIE 3aKOHBI
XUMHU

OITK-6.2. YmeeT

YMeeT HCII0/Ib30BaTh B
ripoeccroHanbHOM
J1esiTeJIbHOCTH OCHOBHbBIE
3aKOHBI XHUMHU

OIIK-6.3. Bnageet

Bnaneet HaBbIKaMU
WCI0/Ib30BaHus B
rpodeccroHanbHOM
JlesTe/IbHOCTU OCHOBHBIX
3aKOHOB XUMUU




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

IucuuruivHa « XUMUs» OTHOCHTCS K 00s13aTe/IbHOM YacTH.

AucaunvHa n3yvaercsiHa __ 1 Kypce B 2 ceMmecTpe.

Llenb wu3yueHUs AUCLUAIUIMHBL (OPMUPOBaHME KOMILIEKCa 3HaHWM, yMeHUW W BJafleHUud o
XUMHUECKUX TIOHATHUAX, 3aKOHAX, TEOPUSIX CIIOCOOCTBYIOIIMX MCC/Ie0OBAaHUIO OKPY’KaloIel Cpefbl AJis
BBISIBJIEHUsI €€ BO3MOXKHOCTeM U peCcypCoB, TIDUHSATHUIO HECTaHZAPTHBIX pelleHrWd U pa3pelleHUr0
MIPOOJ/IEMHBIX CUTYaL|UM.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JTUCITUTUIMHBI « XUMUSI» Ha 2 cemMecTp
__O4YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 64.7

JIeKIui 28

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0paTOpPHBIX 36

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 0.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 43.3
YueOHbIX YaCOB Ha TIOATOTOBKY K

3auety (KoHTpOJIB) 0

dopMa KOHTpOJIA:
3auet 2 cemecTp




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst
MaTepuasioB: JIeKIHH,
MpaKTHUeCKHe 3aHsTHS,
CeMHHApCKUe 3aHSTHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/iaHus 110
CaMOCTOSITe/IbHON
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIrieBaeMoCTH
(KOM/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe

yacax) TeCTbI U T.11.)
Jlek |J1a6 |3u |KoP | CP
C
1 kypc / 2 cemecTp
1 OO01iast XUMUS
1.1 AToMHO-MoOJIeKy/IsipHOe yueHue. Ctpoenve (4 |4 6 |OcH. mur-pa Ne 1 TecTtrpoBaHue CemuHap,
BellleCTBa, [epruoAnueckas cucrema. TecTupoBanue,
PertieHure 3agau
ATOMHO-MoJIeKy/sipHOe yueHue. CTpoeHue
Bell[eCTBa, CTPOEHUe aToMa, [epuonyecKas
cucTtemMa. XvMUUecKas CBSI3b
1.2 KonTtponbHast pabora 1 105
1.3 XuMHuueckas CBA3b 4 4 6 OcH. yut-pa Ne 1 TectupoBanue CemuHap,
[Hom. mut-pa Ne 1 TectrpoBaHue
OcCHOBHBIe K/1aCChl HeOPraHUUeCKUX
coelMHeHUU. TUITbI XMMUYe CKUX peakLui
1.4 OCHOBHBIE KJIaCChl HEOPraHUYeCKUX 2 6 6 OcH. muT-pa Ne 1 KoHcriekT JlaboparopHasi
CoeIMHEeHUH. Hor. mut-pa Ne 1 pabota
OKcH[bl, KUCTIOThI, 0OCHOBaHUS, COJIH.




TeHeTHUeCKasi CBSI3b MeXXY KaccaMu
HeOpraHuueCKUx coeuHeHU. TUrbl
XUMHUUYECKUX peaKkLui

1.5

OcHOBBI XMUU pacTBOpoB. TO/]

VcTrHHBIE pacTBOPBI; NPOLIECCHI,
COMpOBOJKAAOIIMe UX obpa3oBaHue.
Kpartkas xapakrepucTtuka
MEeKMOJIEKY/ISIPDHBIX B3aUMO/eMCTBUMN B
pacTtBopax. BogHble, HeBoJHbIe U
CMelllaHHbIe pacTBOpHIL. . HacklieHHkIe,
HeHacblleHHbIe TIepeChIIlleHHbIe PaCTBOPLI.
3aKOHOMEPHOCTH PacTBOPEHUsI ra3oB B
JKUJKOCTSIX, TBEP/bIX BELeCTB B )XUJKOCTSIX,
CMellleHHe BYX >XUJKocTell. BausiHue Ha
pPacTBOPUMOCTb MPUPO/IbI BELL[ECTB,
TeMIieparyphl, JaBleHus], HaJIMUus IpyTux
BelllecTB. PacTBOpbI 3/1eKTPOMUTOB. Peakijum
MOHHOTO 0OMeHa.

OcH. mut-pa Ne 1
Hom. mut-pa Ne 1

TectupoBaHue

CemuHap,
TectrpoBaHue

1.6

I'mpponus

PaBHOBecue auccoLaliiy B )KUJKOM BOJE.
NonHoe npoussenenue Bogel. [kana pH.
Crioco6s1 onipezienieHust pH. BydepHbie
pactBopsl. I'uaponus coneut. ['maponus no
KaTMOHY U aHWOHY (B OTZAeIbHOCTU U
BMecTe). CTynieHuatslid rugposnus. ITonHeli
ruziponu3. KoHcTaHTa U cTeneHb rMposn3a,
CBS13b MEX/ly HUMU U KOHLIeHTpaLjyen
pactsopa.

OcH. nmut-pa Ne 1
[Hom. mut-pa Ne 1

TectupoBaHue

TectrpoBaHue,
CemuHap

1.7

OKUC/IUTETbHO-BOCCTaHOBUTE/TbHBIE
peakiuu

OcH. mut-pa Ne 1
Hor. mat-pa Ne 1

KoHcniekT

JlabopatopHasi
pabota




Crenesb okucaenusa. Turel OBP. Pelnienue
OBP meTo10M 371eKTPOHHOTO OasaHca.
OneKTpo/n3 pacrijiaBa U pacTBopa

1.8

OcCHOBBI TepMOAHHaMHU

OHTaJbIYSA, SHTPOIHS. 3aKOHbI
TepMOJUHaMUKU. PellieHne 3azay 1o
TePMOXUMHYECKOMY YPaBHEHUIO

OcH. mut-pa Ne 1
Hom. mut-pa Ne 1

KoucrekTt

Pe1ienuie 3azay,
CemuHap

1.9

XumMuueckass KUHeTUKa

CKOpOCTb XUMHUUECKOM PeakLIiu.
3aBUCHUMOCTb CKOPOCTHA XMMHUYECKOM
peaki[uu OT KOHL|eHTPaLMX pearupyroimx
Bell[eCTB, MPUPO/bl pearupyrolyx BelecTs,
TeMIIeparypkl, Karaau3aropa. ObpaTuMbie
XMMHUeCKHe peakiii, XUMUUeCcKoe
paBHOBeCHe.

7.3

OcH. nmut-pa Ne 1
Hom. mur-pa Ne 1

KoHcrmiekT

JlabopatopHasi
pabota

1.10

3aueT

0.2

Wroro no 1 Kypcy 2 cemecTpy

28

36

44

Ntoro no gucturuiiHe

28

36

44




4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kog u dopmymipoBka komrmeteHiur: CriocobeH HCI0/b30BaTh B TIPO(GECCHOHATBLHOU JesITe/TbHOCTH
OCHOBHbIe 3aKOHBI (DPM3MKH, XUMUH, HayK O 3emsie ¥ OMOIOTWH, TIPUMEHSATh METO/bl MaTeMaTHueCcKoro
aHa/IM3a ¥ MOJIeJTMPOBAHUSI, TEOPETUYeCKUX M YKCIIEPUMEHTA/IbHBIX UCC/Ie0BaHUM, PUOOpeTaTh HOBbIE
MaTeMaTHUYeCKHe M eCTeCTBeHHOHayUHble 3HaHWs, WCIIO/b3ysl COBpeMeHHble oOpa3oBaresibHble U
nHdopMalmoHHble TexHonoruu (OIMTK-6);

3dKOHbI XUMHWHN

Kog u Pesynbrarthl KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)
HauMeHOBaHU YyeHust I

anMeroBatue | 00yue 0 He3aureHo 3auteHo
VH/IMKaTopa QUCLIMIIIAHE
JIOCTW)KEHUS
KOMIIeTeHL[UU
OIIK-6.1. 3Haert | 3HaeT 3HaHus He c()OpPMUPOBaHbI 3HaHUs [IOJTHOCTBIO

OCHOBHbIE cchopMUPOBaHbI

OIIK-6.2.
Ymeet

YMmeer
WCII0/Ib30BaTh B
ripoeccroHanb
HOM
JesITeNIbHOCTU
OCHOBHbI®
3aKOHbI XUMUH

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMHUpOBaHbI

OIIK-6.3.
Bnapeet

Bnaneer
HaBbIKaMU
VICTI0/Tb30BaHUsI
B
ripodeccroHab
HOU
JlesITeIbHOCTH
OCHOBHBIX
3aKOHOB XUMUU

BnageHvie HaBbIKaMu He C()OPMUPOBAHO

BiajeHne HaBBIKaMHy B
OCHOBHOM
cchopMHpPOBaHO

KputepusiMi OlLIEHUBAHUsI SIBJISIFOTCS Oaslibl, KOTOpbI€ BBICTAB/ISIOTCS 3a BHABI [€STETbHOCTH
(oLleHOYHBIE Cpe/iCTBA) IO WTOraM U3yueHUs: MoAysei (pasfiesioB AUCLUIUIMHBI), MEPeurC/IeHHBbIX B
PEeNTHHI-TI/IaHe JUCLUIIIMHBL. Basibl, BeICTaB/isieMble 3a KOHKPeTHbIe BU/IbI /leATe/IbHOCTH Tpe/iCTaB/IeHbl

HHXe.

4.2. TunoBble KOHTPOJIbHBIE 3a/laHUsI WIM WHBbIE MaTepHasibl, He00XogUMbIe /i OLIeHUBaHHS
pe3y/bTaToB 00yYeHHUs MO JUCIMIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa30BaTe/IbHOM

nporpamMme

HHAUKATOpAMH

AOCTH)KeHHUA

KOMIIeTeHI[H.

MeTtoauyecKkue  MarepHasibl,

onpe/e/IA0IHe MPOIeAYyPhI OLleHUBAHUS Pe3y/IbTaTOB 00yueHHs M0 JUCIUILIMHE,

KOMITIeTeHIINHN

Kopn v HanmeHOBaHMe
WH/IUKaTOpa [1OCTKEeHUS

Pe3yneraThl 00y4eHus 1Mo
IOUCIATUTHHE

OLieHOuUHBIe CpefCTBa
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OITK-6.1. 3HaeT 3HaeT OCHOBHbIE 3aKOHBI XUMHUM | JlTabopaTopHasi pabora, PerieHue
3azau, Koncriekt, CemuHap,
TectupoBanue, KonTposbHas

pabora

OIIK-6.2. Ymeet YMeeT UCI0/1b30BaTh B CemuHap, TectupoBaHue,
npoc¢eccroHaIbHON KonTposnbHast pabora,
JesiTe/TbHOCTH OCHOBHBIE 3aKoHBI | JTabopatopHast pabora, Periene
XUMUH 3azau, KoHcrekT

OIIK-6.3. Bnageet BnazeeT HaBbIKaMu JlaboparopHasi pabora
WCII0/Th30BaHUs B
ripoceccroHaNbHOM
JiesITeIbHOCTH OCHOBHBIX 3aKOHOB
XUMUH

KputepusiMyd OLIeHUBaHUSI TIPU MOAYJIBHO-DEHTUHIOBOM CHCTeMe SIBJISIOTCSL Oaribl, KOTOpbIe
BBICTABJISIIOTCS TIperojaBaresieM 3a BH/bI JeqaTe/bHOCTA (OLleHOYHble CPefCTBa) 110 UTOraM M3y4deHus
Mozynei (pa3zienoB JUCLUIIMHEI), IePeUYUC/IeHHbIX B PEMTUHT-TIaHe AUCLIUTLTUHbI

0/15 3auema: TeKyLMA KOHTPOIb — MakcuMyM 50 6asioB; pyOexHbIli KOHTPOIb — MakCcuMyM 50
6as10B, rooripuTenbHbIe Oanbl — MakcumyMm 10).

[ITkasb1 OLleHUBaHUA:

011 3auema:
3auteHo — oT 60 10 110 peliTHroBBIX Oas1oB (BK/rOUasi 10 MOOMIPUTETHHBIX 0AJIIOB),
He 3auTeHO — OT 0 710 59 peHTUHTrOBBIX OasioB.

TecToBbIe 3aiaHMs

OrnvcaHve TeCTOBBIX 3aJaHUM: TeCTOBble 3a/lJaHWs BKJ/IOYAKOT TECThl 3aKPBITOrO THMA (C OJHUM
MPaBU/IbHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeJIbHOCTU M Ha YCTaHOB/IeHUE
cootBeTCcTBUSl. OLlEHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aJlaHMM BBICTAB/ISAETCS Ha OCHOBAHWM TPOLIEHTa
3a/laHWM, BBITIOJIHEHHBIX CTYJeHTaMUd B TIpoliecce TIPOXOXKIEHUsI TPOMEXYTOUHOTO U PYOeXXHOTo
KOHTPOJIS1 3HAHUU

1.Yemy paBHO MacCOBOe YMCJIO aToMa?

a) UKCJTy TIPOTOHOB B aTOMe
0) urcy HEHTPOHOB B aToMe
B) UMC/Ty HYKJIOHOB B aTOMe
T') UMC/TY 37IeKTPOHOB B aTOMe

2.Y1cno HeNTPOHOB B aTOMe PaBHO:
a) 31
6)16
B) 15
r) 46

3.ATOMBI, KAKOT03/IeMeHTa UMEIOT 37IeKTPOHHYI0 KOH(PUTypaLvi0 BHEIITHEeTo CJIOH:4524p5?

a)5:Br
6),N
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B)3;AS
)3V

4. V13 mepeunc/ieHHbIX HIKe Bell|eCTB BBIMUILKTE (POPMY/IbI BELL[eCTB C KOBaJIeHTHOW TOSIpHOM
XUMUYECKOH CBA3bIO.

a) H, 6) HCl ) KCI 1) N,O

5. YKaszaTb rpyIy BeleCTB TOMbKO C HOHHOW CBSI3bI0

a) KCl, H,0, N, B)BaCl, ,K,S,ZiF

6) J2, NH,, CaO r) H,0, CO,,, PH,

6. VI3 opMyn BeljecTs, GOPMY/Ibl KOTOPBIX TPUBe/IeHbI HUKe, BBIMUILMTE (hOPMy/Ibl Bell|eCTB, MOJIeKY/IbI
KOTOPBIX 06pa30BaHbl KOBAJIEHTHOM TIO/ISIPHOM CBA3LIO

a)N :::N B) K* (:Br:)-

6)H:Cl: T') H:O:H

MeTtouueckue Matepuasbl, ONpeesstolye TpoLefypy OLieHUBaHUS BbITIOJTHEHHUSI TeCTOBBIX 3aJaHUMN

OnucaHve MeTOJUKY OLIeHHWBaHKS BLITIOJTHEHMSI TeCTOBBIX 3aJaHUI: OLIeHKa 3a BBIIIOJIHEHUE TeCTOBBIX
3a/laHWM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOL|eHTa MPABU/IbHO BBIMOJHEHHBIX TECTOBBIX 3a/laHUM.
Kpurepuu oLeHKH :

- 5 BBICTaBJIIeTCS CTY[EHTY, €C/IY TIPOLIEHT MPaBU/IbHO BBIMIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBisieT 81
— 100 %;

- 4 BBICTaBJISI€TCS CTY[EHTY, €CJIY MIPOLIEHT MPaBU/IbHO BBIMIOJTHEHHBIX TeCTOBBIX 3alaHUM coCTaBisieT 61
— 80 %;

- 3 BBICTaBJISI€TCS CTY[EHTY, €CJIY MIPOLIEHT MPaBU/IbHO BBIMIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBisieT 41
— 60 %;

- 2 6asyIo0B BLICTAB/SETCS CTYJEHTY, €C/IA TIPOLIEHT MPaBU/IbHO BITIOIHEHHBIX TECTOBBIX 3a/laHUM
coctanmnseT 40 %;

KonTponbHas pabora

Tema: PacueTsl Mo xumMmuueckum hopmysiam
CKO/IbKO MOJIel COCTaBJISIIOT U CKOJIBKO MOJIeKY/T cofiepxKat 4,4 T yI/IeKMC/IOoro rasa?
Kakoti 00beM Mpu HOpMaJIbHBIX YCIOBUSIX 3aHUMAIOT 7 T a30Ta MPU HOPMa/IbHBIX YCIOBUSX (H.Y).
3. BbIunc/MTe MacCOBBIE IO/IA 37IEMEHTOB B BeII|eCTBE B J0/ISAX OT eAWHULIBL: a) okcua meau (II), 6)
Auxpomar ammonust (NH ),Cr, O,

N

4. Maccogas mons 3nemeHTa B 6pomue 0,285. OripesieiiTe 371eMeHT, eC/Id OH [IByXBaj/leHTEeH.
BriBenute hopMyny BelljecTBa, copepkarero 92,3% yrnepoga u 7,3% Bozpopozaa. OTHocuTenbHast
MJIOTHOCTB N1apOB 3TOr0 BellleCTBa Mo BOAOPOAY paBHa 13..

o

MeToauuecKrie MaTeprabl, OTpe/iesioLe MPOLelyPy OLleHUBaHHsI KOHTPOILHOUM PaboThI

OrvicaHre MeTOJMKH OLeHUBAHUS: TP OL|EHKE BBITOTHEHUsI CTYIEHTOM KOHTPOJIbHOM paboThI
MaKcHUManbHOe BHUMaHue CyieflyeT y/e/sTh CIe/[YIOI|M acreKTaM: HaCKOIBKO MOJTHO B TEOPETHYEeCKOM
BOMPOCE PAaCKPBITO COZePKaHKe MaTeprasa, YeTKO U MPABUIIHHO JIaHbI OTIPE/e/IeHHs], PACKPBITO
coJiep>KaHue MOHSTHI; BEPHO HUCIO/b30BaHbl HAyUHbIE TEPMUHBI; 1IEMOHCTPUPYIOTCS BLICOKUI YPOBEHb
yMEeHHUsI ONIePHUPOBATh HAYUHbIMHU KaTeropyusiMu, aHaIu3|poBaTh UH(OPMALIUIO, BlaZieHVe HABbIKaMH
MPaKTUUEeCKOM /IeSITeIbHOCTH; KeC-3a/jaHre PEIIeHO Ha BLICOKOM YPOBHE, COZIEP)KUT apryMEHTALIUI0 U
TIOSICHEHUSI.

Kpurepuu ouesnku (B 6a/1ax):

- 9-10 6asIOB BLICTABJISIETCS CTYEHTY, €C/IH B TEOPETHUECKOM BOTPOCE TIOJTHO PACKPBITO COZE€PIKaHUe
MaTepuasa; YeTKO U MPAaBUIbHO [JaHbI OTNpe/ie/ieHus], PACKPBITO COZIeP)KaHKe MOHSITUM; BEPHO
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VICTI0/1b30BaHbl HAYYHbIE TEPMHUHbI; eMOHCTPUPYIOTCSI BBICOKMI YPOBEHb YMEHUsI OIleprupoBaTh
Hay4YHbIMM KaTeropusiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, Bla/ileHre HaBblKaMU NPaKTHUeCKOM
[lesiTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJlep>KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pelleHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/la/IeHUH — BbICOKHI;

- 7-8 6asI0B BHICTAB/ISIETCS CTYAEHTY, €C/IM B TeopeTHueCcKoM BOIIPOCe PaCKPBITO OCHOBHOE COZiepyKaHue
MaTepuasa; B OCHOBHOM TMPaBUIbHO JlaHbl OMpe/ie/ieHus TIOHATHUH M UCTI0/Ib30BaHbl HAyUHble TEPMHUHBI;
OTBEeT CaMOCTOSATe/bHBIN; Orpe/iesieHrs IOHSATUN Herlo/HbIe, J0MyLleHbl He3HauuTe/IbHble HapyLleHus B
TI0C/Ie/IOBAaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPU UCII0/b30BaHWU HayYHbIX TEPMUHOB,;
KeliCc-3a/jaH1e pellleHO BepHO, HO pellleHue He I0Be/leHO /0 3aBeplLiIatollero 3Tara; TeCThl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIeHU — Cpe/HUM;

- 5-6 6as/IOB BHICTAB/ISETCS CTYAEHTY, €CJIA B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToC/IeloBaTe/IbHO; OTpe/ie/ieHHs OHSITUM HeZJOCTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTebCTBA BBIBOJBI M 000011jeHsT 13 HAaO/MIOie !, MPAKTHYeCKHX 3aHSITHH; YPOBEHb YMEHUsT
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, BlaJleHHsl HaBbIKaMu1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOAt0TCst MPO0Oebl 1 HeTOUHOCTH; B PellieHue Keic-
3a/laHusl BEDHO BBITTOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUM — yJJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aslJIOB BLICTAB/SIETCS CTY/IEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He W3/I0)KeHO OCHOBHOe
coziepkaHue yueOHOTO MaTepurarna, U3ioKeHre parMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTpe/ie/ieH st
TIOHSITHI He UeTKHe; He MCI0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/bCTBa BbIBO/bI M 000011IeHUsT U3
HaO/TI0/1eHNH, yPOBEeHb YMEHHSI OTTIePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHA/IM3UPOBATh MHPOPMALIHIO,
B/1a/leHHs1 HaBbIKaMU MMPaKTUUeCKOH /leATe/TlbHOCTA OYeHb HU3KHWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHUN — HeZlOCTaTOYHBbIM.

PerreHue 3aau

Pemienue 3as1au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JiesiTe/TIbHOCTH
1. CkombKO MOJIei COCTaBJISIFOT U CKOJIBKO MOJIEKYJT COZleprKaT 8 I Kuciopoga?

2. Bbruuciure maccy 1 e YITIEKHC/IOTO ra3a MNPy HOPMaJIbHBIX YCIOBUSIX (H.Y).
3. BbIunc/IMTe MacCOBBIE I0/IA 3JIEMEHTOB B BeII|eCTBe B J0/ISIX OT eAWHULILL: a) okcua meau (II), 6)
Auxpomar kanusi K,Cr,0,

MeTtonueckue Marepuasbl, ONpejestolye TpoLefypy OLleHUBaHUs PelleHUs 3aau

OrmvicaHrie METOIUKH OLIeHUBAHUS BHITIO/THEHUS PellieHNsl 3a/1aukl: y/e/sieTCsl BHUMaHHe BEIOpaHHOMY
aJIrOPUTMY, pPal[MOHAILHOMY CIIOCO0Y pellieHus], TPaBUILHOMY TIpUMeHeHHI0 (hOpMYII, TO/TyUeHHIO
BEPHOI'0 OTBeTa.

Kputepuu orjeHKH

5 BBICTaB/ISIETCS CTY/EHTY, eC/IU: COCTaB/IeH MPaBUIbHbBIN a/IfTOPUTM pellieHUs 3a/jauk, B IOTUYeCKOM
paccykieHuu, B Bbibope popMys U peliieHUH HeT OLIMOOK, 1Mo/iyueH BepHbIM OTBeT, 3ajlaya pellieHa
paLOHAIBHBIM CTIOCOO0M.

4 BBICTaB/ISIeTCS CTYJEHTY, eC/IM: COCTaB/IeH MPaBU/IbHbIM aTOPUTM pellleHus 3a/jauu, B JIOTUYeCKOM
PacCy’>KIeHUH 1 pellieHnH HeT CyIeCTBeHHBIX OMMOO0K; MPaBUILHO C/ielaH BBIOOP GOPMYII /1Sl peleHuss;
ecTb 00bsICHeHHe pellieHus], HO 3a/jaua pellieHa Hepal[MoHaIbHBIM CII0COO0M UM J0TTylieHo He Goree
JIByX HeCyllleCTBeHHBIX OIIMOOK, MO/TyYeH BepPHbIM OTBET.

3 BBICTAB/ISAETCS CTYZEHTY, eC/IU: 3a/la4a MOHSTA MPaBUIbHO, B IOTUUECKOM PaCCyKJeHUU HeT
CYIL[eCTBEHHBIX OIIMOOK, HO [IOMYIIeHbI CyIlleCTBeHHbIe OIIMOKY B BbIOOpe (hopmys nim B
MaTeMaTH4yeCKMX pacueTax; 3ajiaua pellieHa He IMOJIHOCTBIO WK B 0011ieM BHe.

2 BBICTAB/IAETCS CTYZIEHTY, eC/IM: 3a/laua pellleHa HellpaBU/IbHO, 3a/jaya He pellleHa.
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KoHcnekT

[ToAroToBUTH KOHCHEKT 10 TeMe: OCHOBBI XUMHH PAaCTBOPOB

VicTrHHBIE PaCcTBOPHI; TIPOLIECChI, COTIPOBOKAArOLMe X obpa3oBaHue. KpaTkasi XxapakTepucTHKa
ME>KMOJIEKY/ISIPHBIX B3aUMO/IEMCTBUH B pacTBOpax. BogHbIe, HEBOHBIE M CMeIIIaHHbIe paCTBOPHI. PaboThI
O..Menpeneesa, 11.A.KabnykoBa B 06/1acTH TEOPUM paCTBOPOB.

[ToaroToBUTH KOHCHEKT MO TeMe: ['aponu3 conei

CryneHuarsiii ruiponuns. [TomHelid rugponus. KoHcTaHTa v cTeneHb TUAPOIIN3a, CBSI3b MEXXAY HUMU U
KOHI[eHTparreld pactBopa. CriocoObl yCuieHus U TiofaBieHus riposii3a. Obpa3oBaHue TOTMMEPHBIX
TIPOAYKTOB I1pY T'MIPOJIU3eE.

[ToAroTOBUTE KOHCHEKT MO TeMe: XUMUSI MeTa/UIOB U HeMeTaslJIoB

OO6111e cBOMCTBa MeTaJl/IOB, 00IIMe CBOMCTBa HeMeTas/u1oB. CriocoObl TOMy4YeHus: U TpUMeHeHuUst

MeTtoauueckrie MaTepHasbl, OTIpe/iestoliye TPoLeAypy OlieHWBaHHs BLITIOTHeHUs [KOHCIIeKT] paboT

OnucaHue MeTOAVKU OLIeHMBaHUS: NPU OLIeHKe HalvcaHusl CTYLeHTOM KOHCIeKTa MaKCUMa/IbHOe
BHUMaHUe cJleflyeT y/le/saTh C/Iefly OLMM acrieKTaM: HaCKOJIbKO TOJTHO B PACKPBITO COZeprKaHue
Marepuasa, YeTKO Y MPaBUILHO JIaHbI OMpe/iesieHus], paCKpPbITO CO/iepyKaHKe TIOHSATH; BepPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€eMOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI OlepHpOBaTh
HayUHbIMHU KaTeropusiM U MOHATUSIMU, aHA/IM3MPOBATh TEOPeTUUECKYH0 U MPAKTUUYeCKY0 MH(OPMaLIO;
00beM TeKCTa ONTUMa/IbHbIN; JIOrMueCcKoe TIOCTPOeHUe U CBSI3HOCTb TeKCTa, MOJIHOTa U ITyOuHa
W3/I0)KeHUs MaTepyasa (Hauure KIFUeBbIX M0JI0KeHUH, MbIC/iel), BU3yanu3alus MHPOopMaLiui Kak
pe3ysbrar ee 00paboTky (TabMLbl, CXeMbl, PUCYHKH), ohopmiieHHe (aKKypaTHOCTb, COO/IofeHre
CTPYKTYpPbl OpUI'MHasa).

Kpurepuu onenku (B 6an1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTUHT I/IaHY 110 MaKC. U MUH.
KO/TN4. 0asioB ¥ TOMBKO /ISl TeX, KTO YUHUTCS C UCTIO/Ih30BaHUEM MOJY/IbHO-PEUTUHTOBOW CHCTEMBI
00yueHUs U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

— Ha 5 6aioB OL|eHHMBAIOTCSl KOHCIIEKTHI, COZlepyKaHre KOTOPhIX OCHOBAaHO Ha IMTyOOKOM 1 BCECTOPOHHEM
3HAaHUM TeMbl, U3yUeHHOMW JIUTepaTyphbl, U3/I0KeHO JIOTUYHO, apTYMEHTHUPOBAHO U B TIOJTHOM 00beMe.
OcCHOBHBIe TIOHSATHS, BEIBO/BI 1 0000111eHMsT C(HOPMYIHMPOBaHbI yOeaUTeIbHO U J0Ka3aTelbHO. TI0JTHO
PacKpbITO COZiepyKaHue Marepuasa; YeTKO U MPaBWIIbHO JlaHbl OTIpe/ie/iIeHus], PACKPBITO COZlep KaHHe
TIOHSTHI; BEPHO MCII0/Ib30BaHbl HAyYHbIe TEPMUHBI; 1€MOHCTPUPYIOTCS BbICOKUI YPOBEHb YMEHUSI
OIepupoBaTh HayYHbIMH KaTeropusiMu, aHa/IM3UpoBaTh MH(POPMALUIO, B/laZileHHe HaBbIKaMu
MPaKTUYeCKOM /IesTeTbHOCTH; 00beM TeKCTa ONTHUMAJIbHBINA, TEKCT TOCTPOEH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepyas pacCMOTPeH TOJTHO U IMTyOOKO (Ha/mure K/IH04eBbIX TIOJIOKeHHM, MbICeit),
VCTIO/NB3YIOTCS 37IEMEHThI BU3yan3aLiis MHPOPMaLiy Kak pe3y/bTar ee 00pab0oTKU (TabUL{bl, CXeMBbI,
PUCYHKH), 0(hopmsieHre aKKypaTHOe.

— Ha 4 6ana OLeHNBAIOTCS KOHCIIEKTHI, B KOTOPBIX PACKPBITO OCHOBHOE CO/lepKaHue MaTepraa; B
OCHOBHOM I1paBUJ/IbHO JIaHbI OTpe/iesieHHs MOHSITUM U UCT0/Ib30BaHbl HayUHble TEPMUHBI; HO B
oripeZie/IeHUU MOHATHUH [J0My1l{eHbl HETOYHOCTH, UMEIOTCS He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/]0BaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPH UCII0/Ib30BaHWU HayYHbIX TEPMUHOB,;
00BeM TeKCTa ONTHUMaJTBHBIN, TEKCT TTOCTPOEH JIOTUYHO, K/TI0UeBbIe TI0JI0XKEeHHSI He BCe BbiZle/IeHbI
[0CTaTOYHO YeTKO, O(hOpMJ/IeHUe aKKypaTHoe.

— Ha 3 Gana OLleHUBAIOTCS KOHCIIEKTHI, B KOTOPBIX OTPa’KeHO, TOJILKO OCHOBHOE, HO
Heroc/e/j0BaTe/IbHOe COZlepyKaHue MaTepuala; onpezie/ieHust IOHATHI HeloCTaTOYHO YeTKUe; YPOBEeHb
yYMEHMs OTIepHPOBATh HAyUHBIMH KaTeTOPHUSIMH, aHA/TM3UPOBaTh MH(OPMALIMIO HEBBICOKHI, HaOMIOAAI0TCS
nipobesibl U HETOUHOCTH; UMEIOTCsl 3HaUMTe IbHbIe IPo0esibl B U3/10)KeHUH MaTepuara, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH J0MYyIeHbl TeopeTnyeckre omruoku. O6bem TeKcTa oueHb HeOOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0UeBbIe M0JI0XKeHHs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 1-2 6aa olLeHMBaOTCs KOHCIIEKThI, B KOTOPBIX He U3/I0)KEHO OCHOBHOE COZiepykKaHue MaTepurainia,
U37I0)KeHue (pparMeHTapHOe, He TI0C/1e/|0BaTe/IbHOE; OTpe/ie/IeHus] TOHATUN He YeTKHe; ypOBeHb YMeHUsI
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orepypoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/laJleH!s] HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH OYeHb HU3KUM. VIMeloTcs HeZloueThbl B 0(hOpM/IEHUH.

Bomnpocs! 11 ceMuHapoB

CeMuHap 10 TeMe OCHOBHbIE K/1aCChl HEOPraHWYeCKUX COeMHEeHUN

[Tnan:

Oxkcupel (oripeziesieHre, KacCUPUKKAIYs, (DU3UKO-XUMHUUYeCKHe CBOMCTBA, CIIOCOOBI ITO/TyueHwsl)
Kucnors! (onpeziesieHue, kKinaccubyKKays, GU3NKo-XUMUUeCKre CBOMCTBA, CITIOCOOBI TTOTyUeHHs)
OcHoBaHus (oTipefiesieHre, KacCUhUKKaIus, (GU3NKO-XUMHUUYeCKHe CBOMCTBA, CITOCOOBI MOTyUeHUs])
Conu (oripesienieHue, KacCUPUKKaLWs, GHU3NKO-XUMHUUeCKHe CBOWCTBA, CITI0COObI TIOTyUYeHMs])
pelilieHue 3aa4

MeToguueckre MaTepurabl, ONpejestolye MpoLeAypy OLleHMBaHHUs OTBeTa Ha CeMUHape

[Ipu oLleHMBaHUM OTBeTa Ha CeMUHape CJielyeT yZe/lsaTh BHUMaHye TOMY, HACKOJIbKO ITOJTHO PaCKphITO
cofiepkaHue MaTrepurasia, YeTKO U IPaBU/IbHO JiaHbl Olpeie/IeHNs], PaCKpPbITO JIU COZlepyKaHre TIOHSATHH,
BePHO JIM UCIT0/Tb30BaHbl HayuHble TEPMUHBI; UCIIO/Ib30BaHbI JIU TIPU OTBeTe paHee NPHUOOpeTeHHbIe
3HaHUS; PACKPBITBI JIU B ITPOLIeCCe MPUYUHHO-C/Ie/ICTBEHHBIE CBS3H; IeMOHCTPUPYIOTCS BBICOKMU
YPOBeHb YMEeHHS OTIepUpOBaTh 3HEHUSIMH, aHa/IM3MPOBaTh UH(POPMALIUIO.

Kpurepum o1jeHKkH :

- 5 BBICTaBJISIeTCS CTYLEHTY, eC/IU TI0JIHO PaCKpbITO COZlepykaHue MaTeprasia; YeTKO U IPaBU/IbHO JlaHbl
orpeie/IeHHs], PaCKpPbITO COZiepyKaHue IMOHATHM; BePHO UCII0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHBIMN, UCIIO/Ib30BaHbl PaHee MPHUOOpeTeHHbIe 3HaHUsI; PaCKPbIThl IPUUWHHO-CJIe/ICTBEHHbIE
CBSI31; leMOHCTPUPYIOTCS BBICOKHY YPOBEHb YMEHUsI ONePUPOBAaTh HayYHbIMU KaTerOpPUsIMH,
aHa/M3uPOBaTh MH(OPMALHIO;

- 4 BBICTAB/IIETCS CTYLEHTY, eC/IA PACKPBITO OCHOBHOE COZlep KaHKWe MaTepyara; B OCHOBHOM IIPaBUJIBHO
JlaHbl oripe/iesieHus IOHSATHI U UCII0/Ib30BaHbl HAYYHble TEPMHUHBI; OTBET CAMOCTOSATe/TbHbIN;
orpe/ie/ieHUs IOHSATHM Hello/IHbIe, JOIYyIlleHbl He3HauuTe/IbHble HapyLleHUs B 10C/1e/l0BaTe/IbHOCTH
U37I0’KeHUsT; HeOosblie HeIoCTaTKY TIPY UCII0/Ib30BaHWK HAYYHBIX TEPMUHOB; J€MOHCTPUPYIOTCS
XOPOLLIUI YPOBEHb YMEHUsI ONeprpoBaTh HAyUHbIMU KaTeropusiMH, aHa/IM3MpOoBaTh MH(POPMaLIO;

- 3 BbICTaB/ISIETCS CTYAEHTY, eC/IM HeloCTaTOUHO PacKphITO OCHOBHOE COZiepkaHue yueOHOro Marepuara,
He TI0C/Ie[JOBaTe/IbHO; OTpe/ie/IeH sl IOHATUI HeZ0CTaTOYHO YeTKHe; JOMyIIeHbl OIIMOKA ¥ HETOUHOCTH B
VICTI0/Tb30BaHUU HayYHOW TEPMHUHOJIOTHY OTIpe/ie/iIeHUsl IOHSATHM; YPOBEHb YMEeHUsI OIlepUpoBaTh
HayUHbIMHU KaTeropusiMH, aHa/IM3MpOBaTh UH(POPMaLU0 HU3KU;

- 2 BbICTaBJISIETCS CTY/EHTY, eC/IM He PacKphITO CofiepkaHre yueOHOro MaTepuara, U3/10)KeHo
(parmMeHTapHO, OTIpeZiesieHus! TIOHATHI He YeTKHe; JOMYyIeHbl 3HaunTe/TbHble OLIMOKY B MCTI0/Ib30BaHUM
Hay4YHOM TEPMUHOJIOTMU OIpe/ie/ieHrsl TOHSITUM; YDOBEeHb YMEHHsI OTlepMpOBaTh HAyUHbIMU KaTeropHsiMHy,
aHa/IM3MpOBaTh UH(POPMALMI0 OUeHb HU3KUIA.

JIaGopaTropHasi paboTra

JTaboparopHasi pabora. Tema: 3aBUCUMOCTh CKOPOCTH XUMUUECKOUM Peaki[iy OT Pa3/InyHbIX (aKTOPOB

Lenb paboThI: MPaKTUUECKUM ITyTeM TIOATBEPAUTb 3aBUCHUMOCTb CKOPOCTU XUMUUECKOW Deaki[uu OT
TIPUPO/IbI pearyvpyroliero BellecTBa, OT e€ KOHL[eHTPALiu U OT TeMIlepaTyphbl.

OOopyaoBaHHe W PeaKTHBBI: CITUPTOBKA, CITUYKH, [ep)KaTesb, IITaTUB C TPOOMPKAMM, DPAaCTBODbI
COJSTHOM KUC/IOTBI, YKCyCcHOU KUCOTHI (9 % u 70 %), cynbdaTr Meau, LIMHK, MarHUM, >Kene30, Mepekuch
BOZIOpO/ia, OKcKa Maprasua (IV).

Xop pa6oTsI:

OnbiT 1. 3aBMCUMOCTh CKOPOCTH PeaKI[UuM OT NMPHPO/bI pearupyroyx BellecTB

N3yueHue eausiHusi npupoObl KUCA0Mbl
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B opHy mipobupKy HamuBaeM 1 M/ pacTBOP COSTHOM KHC/IOTHI, @ B JPYTYIO — CTOJIBKO K€ YKCYCHOU
(omvHaKoBOM KOHLIeHTpaLuK). OZHOBPeMeHHO MoMelllaeM B HUX TI0 IpaHy/ie LMHKa. B obenx rpobupkax
NIpOTeKaeT peaklusi 3aMelljeHUsI C BblieJleHeM BOZ0poza:

B npobupke ¢ yKCyCHOM KUC/IOTOW BOJOPO/, BbIZIE/ISIETCSI C MEHbIIIeH CKOPOCThIO. ITO MOXKHO OOBSCHUTH
TeM, UTO YKCYCHasi KMCJoTa 00siafiaeT MEHBIIUMH KHUCJIOTHBIMHA CBOMCTBAMHM 110 CPaBHEHHWIO C COJISTHOM
KHUC/IOTOM.

N3yueHue eausiHus npupoobl Memania

B aBe npoOHpKU Ha/beM OMHAKOBOEe KOIMUeCTBO COJITHOM KUC/IOTHI M OAHOBPEMEHHO IMOMECTHUM B HUX
0 KYCOUKY MeTaJIJIOB Pa3HOW MPUPO/IbI: LIMHKA U MarHusl. YpaBHEHHs JAHHbIX peaKkLvi:

Peaknyisi CO/ISTHOM KWC/IOTBI C MarHWeM IIpOTeKaeT C Oonbleld CKOPOCThIO, TaK KaK HWHTEHCHUBHee
BbI/le/IsIeTCsl BOAOPO/. MarHuii — 6osiee akTUBHBIN MeTasll, ueM LIMHK (MarHUi CTOWT B PSZTY HarpspKeHUM
JieBee 1JMHKA

OneiT 2. 3aBHCHMMOCTb _CKODOCTM peaKIMy OT IUIOIAAU TOBEPXHOCTH _CONPUKOCHOBEHUS

pearupyromux BEIecTB
I/I3yH€HU€ 6/IUAAHUA CmeneHu usme/ibueéHus eeulecmeda (noeerHocmu CONPUKOCHOBEHUsA pedzupyrouwjux

geujecmas).

B aBe mpoOMpKM HanbeM TO 2 MJI pacTBopa MegHOro Kyropoca. OZHOBpEMEHHO TMOMEeCTUM B OJHY
NpoOMPKY KyCOK >KeJle3HOM TPOBOJIOKH, a B JPYTYI0 — JKe/le3HbI TopouioK. B obenx mpobmpkax
TIPOTEKaeT peakiiysl 3aMellieHUs] B COOTBETCTBUU C YPaBHEHUEM:

O mnpoTekaHWH peakLUM 3amellleHusi Mexny cyabdarom meau (II) u rkenesoM MOXKHO CyAWTH TIO
BBIJIEJIEHHI0 W3 PACTBOpA BellecTBa KpacHO-Oyporo 1jBera — meau. [Ipu3Haku peakimu ObICTpee
TIOSIBU/IUCh B TIPOOMpDKe C TIOPOIIKOM >Kese3a, T. K. TOPOILOK >Kejie3a HUMeeT OOJBbIIYI0 TUIOMIAzb
TIOBEPXHOCTH COTPUKOCHOBEHHUSI C PAacTBOPOM MeZHOro Kyropoca. Mbl BHAUM, UTO H3MesbUeHue
Bell|eCTBa MPUBOJUT K MOBBIIIEHHIO CKOPOCTH peakLUH.

OnbIT 3. 3aBUCMMOCTDh CKODOCTHU PeakIMi 0T KOHIIeHTPAIMU UCXOHbIX BelleCTB
B 71Be nMpoOMpPKKM TIOMECTUM TI0 2 TPaHY/IbI [IMHKA U OCTOPOKHO TPU/IBEM T10 2 MJI PaCTBOPOB YKCYCHOM

KWCJIOTBI: B TIepBYIO MPOOUPKY — 9%-HbIN YKCYC, a BO BTOpyto — 70%-Hyto KUC/I0Ty. Peakijusi ipoTekaet
OpIcTpee B TOM MPOOUPKe, B KOTOPOU OOJbIlle KOHLIEHTPALWsl YKCYCHOM KUCTOTBI.

OmnbIT 4. 3aBUCMMOCTDb CKOPOCTH PeaKIH 0T TeMIeparypbl
B aBe mpobupku ¢ 1 M/T COMSIHOM KUC/IOTOM OAMHAKOBOW KOHIIeHTpauu Job6aBuM 110 1 rpaHysie IUHKa.

OpHy W3 MpoOWPOK Harpetb B TlaMeHH CHMpTOBKU. Habmrofaem, uTo TpW HarpeBaHWM CKOPOCTH
Bbl/leJIeHUs] BOZiopoia yBennuuBaeTcsi. CKOpPOCTh peakLiuM 3aBUCUT OT TemriepaTypbl, IIpU KOTOPOM OHa
TIPOBOJMTCSL.

OnbIT 5. 3aBHCUMOCTb CKOPOCTH PeaKI[Uuy 0T yYacTHUs KaTaausaropa
B crakaH Hampem 3%-HbIM pacTBOp IepekucH Bogopoza. [lepokcuy BoOJOpoja — OYeHb HeNpO4HOe

BelleCTBO U JIETKO pa3/laraeTCd Ha BOAY U KMCJIOPOA:
HPI/I O0OBIUHBIX YCUI0BUAX peakKlMs pa3/IoKeHUA MepOoKCHAa BOAOPOAa IpOTeKaeT MeA/IEHHO, ITIPU3HAKOB

peakimy (T. e. BbIZIeJIeHUs My3bIPHKOB Ta3a) Mbl He HaOmomaeM. /lo0aBUM B CTakaH C TIEPEKHCHIO
BOJIOPO/la HEMHOT'O YepHOro ropoiika okcuja maprasua (IV). HabmrofaeM MHTEHCHBHOe Bbijje/ieHHe
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https://interneturok.ru/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer
https://interneturok.ru/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer
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https://interneturok.ru/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer

My3bIpbKOB Ta3a. BHeceM B cTakaH TIeHIIyH0 J/yYMHKY — OHa pasropaeTcsi, CJie/loBaTe/bHO,
BbI/IeJISIFOLLMICS ra3 — Kucaopoy,. [Touemy npu BHeCeHMH B CTakaH OKCHJla MapraHiia CKOpOCTb peakLuu
yBesnmunaack? Jleo B TOM, UTO OKCHJ, MapraHija sBJsieTCSl KaTajyM3aToOpOM peakLuM pas3/ioKeHUs
nepokcuza Bogopoga. Karanusarop, yuacTBysl B peakliiu, yCKOpsIeT ee, HO CaM B Hell He pacXO/lyeTcsl.

MeTouuecKre MaTeprasbl, ONpeeIsiolye TIPoLeypPy OLleHUBaHKS BbITIO/IHeHus [JIlabopaTopHast
pabora] pabot

OnucaHye MeTOIUKH OIIeHUBAHUS BBITIO/IHEHHSI TaOOpaTOPHBIX paboT: OL[eHKa 3a BLIMIOJTHEHHE
nabopatopHbIX paboT CTaBUTCS HA OCHOBAHWH 3HAHUS TEOPETUYECKOTO MaTepuasia 1o TeMe paboThl,
YMEHHI U HAaBbIKOB MIPUMEHEHHs1 3HAHUH Ha MPAKTHKe, paboThbl ¢ 060pyI0BaHKEM, aHA/TH3UPOBATh
pe3ynbTaThl paboTHI.

Kpurepuu onesnku (B 6a/u1ax):

- 5 6a/I7I0B BLICTAB/ISIETCSI CTY/IEHTY, €CJIH JEMOHCTPUPYIOTCS 3HAHHS TEMBI, LIe/IU U 33134 J1abopaTtopHOi
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI TIOIHOE 3HAHKE TeOPETHUECKOTr0 MaTepuaria 1o TemMe
nabopatopHoti paboThl (B Mpoljecce 00CYKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI);
JIeMOHCTPHUPYIOTCSI YMEHHS M HaBBIKK PaOOThI C KOMITBIOTEPOM U rpadueCKUMH PeZiakKTOPaMH,
NpUMEHEeHHsI 3HAHUSI Ha TIPAKTHKe, aHa/T3a Pe3y/ibTaToB paboThl U (GOPMY/IMPOBAHKE BHIBO/IOB, B/Ia/ieHHE
HaBbIKAMU TIPUKJIAIHOM /IesITe/IbHOCTHY,

- 4 6aa BBICTAB/ISIETCS CTYAEHTY, C/IU JIEMOHCTPUPYIOTCS 3HAHUSI TEMBI, 1Ie/IM U 3a7iau JabopaTopHOM
paboThI, Xofia paboThI, IEMOHCTPUPYETCS HEMOIHOe 3HaHWe (aKTHUeCKOr0 MaTepuasa 1o TemMe
nabopatopHoti paboThl (B Mporjecce 00CyKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI);
JIeMOHCTPHUPYIOTCSI HEKOTOPbIE HeZIOCTaTKH YMeHHUs paboTaTh C C KOMITbIOTEPOM U IpadrueCKUMU
peZiakTopaMu, IIPUMEHSTh 3HaHHS Ha MMPAKTHKe, HeJOCTaTKU BJIa/[eHHsI HaBbIKaMU TPUKJIA{HOM
JieATeIbHOCTH U CITIOCOOHOCTH aHA/TM3UPOBATh Pe3y/bTaThl Pab0ThI, (HOPMY/TMPOBATh BBHIBO/bI,
TIPOC/IE)KUBATh PUUMHHO-C/IeJCTBEHHbIE CBSI3H;

- 3 6as1a BBICTAB/ISIETCS CTYJEHTY, €C/TU J€MOHCTPUPYIOTCS HETIO/IHbIe 3HAaHUSI 1[eJTH U 3a/1au
naboparopHoi paboThl, Xoza pabOThI, JEMOHCTPUPYETCS HEMOTHOE, HECCTEMHOE 3HaHHe
TEOpeTHUeCKOro MaTepHaJia o TeMe labopaTopHOU paboThI (B mpoljecce 06Cy>KIAeHus, TIPH OTBETe Ha
KOHTPOJIbHBIE BOTIPOCHI); A€MOHCTPUPYIOTCS 3aMeTHbIE HEJOCTAaTKH B YMEHHH paboTaTh C KOMITbIOTEPOM
¥ rpadUueCKUMU PeIakTOPaMH, TIPUMEHSITh 3HaHHsI Ha MPAKTHKe, HeJIOCTAaTOUHO BJa/ieeT HaBbIKaMU
MIPUK/IA{HOM JesITe/IbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBAaTh Pe3y/IbTaThl paboThl U GOPMY/IHPOBAThH
BBIBO/IbI, ITPOC/IEKHUBATH TIPUUUHHO-CJ/I/ICTBEHHbBIE CBSI3H;

- 0-2 Gasiia BBICTAB/ISIETCS CTYAEHTY, €C/H IeMOHCTPUPYIOTCS TTO/THOE W/IH TIOUTH TIOJTHOE OTCYTCTBUE
3HAHWSA 11e/IM U 3aja4 1abopaTopHOi paboThkl, X01a paboThl, JeMOHCTPUPYETCS TTOJTHOE WK TIOUTH MOJTHOEe
OTCYTCTBHE 3HaHUsI TEOPETUYECKOTO MaTepurasia 1o TemMe j1abopatopHoii paboTsl (B mporjecce
00Cy>K/IeHHs], TIPY OTBETe Ha KOHTPOJ/IbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS 3HAUUTE/IbHbIE HEZI0CTATKH
yMeHust paboTaTh C KOMITbIOTEPOM U IrpadrueCKUMU PeIakTOpaMu, TIPUMEeHsITh 3HaHHsl Ha MTPaKTHKe,
B/IaJIeHUs] HaBbIKaMK TIPUK/IaZIHOM ZIeATeIbHOCTH, CIIOCOOHOCTH aHA/TM3UPOBATh Pe3y/IbTaThl PA0OTHI U
(hopMy/IMPOBAaTh BBIBO/IbI, TIPOC/IE)KMBATh TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3H.

3auer

3aueT SIB/ISIETCS] OLIEHOYHBIM CPeZICTBOM /[I/Isl BCeX 3TariOB 0CBOEHUs KOMITeTeHI[UH.
[IprmepHBbIe BONPOCHI K 3a4eTy, 1 Kypc / 2 ceMecTp

Ornpezenenvie v nipegMeT XuMur. OCHOBHBIE 3Tarlbl Pa3BUTHS XUMUU.
OCHOBHBIE [10/10)KeHUSI aTOMHO-MOJIEKYJIIPHOIO YUYeHUS.

3aKOH MOCTOSIHCTBA COCTaBa. XUMUYeckue (hopmysisl. MossipHast macca.
3aKOH COXpaHeHUsl MacChl BelleCcTB. XUMUUYeCKUe YpaBHeHUs.

3akoH ABorazipo. MossipHbIii 06beM rasos.

Crpoenue atom. CoBpemeHHasi MOZie/Ib CTPOeHUs aToMa. KBaHTOBBIe unc/ia

SR S
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10.
11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.

22

[Tepropnuecknii 3aKOH U NepUOANYeCKast CUCTeMa XUMUYeCKuX 1eMeHToB [I.V1. Menpeneesa.
3HaueHHe TepuoAruYeCcKor CUCTeMbl XMMUUeCKUX 3yieMeHTOB [1.M1. MeHieneeBa.

XuMuyeckasi CBsI3b M CTPOEHMe BelljeCTBa. THITbl XMMUUeCKOU CBSI3U: KOBajIeHTHasl, UOHHas,
MeTaJl/In4yecKas, BOJAOPOJHasl.

MexaHn3m 00pa30BaHMsI KOBAaJIEHTHOW CBSI3M: K/IaCCUUECKUH, JOHOPHO-aKIeNTTOPHBINA. DHEepPrust
XMMHUYECKOM CBSI3U, KDAaTHOCThH CBSI3M.

TUIbI KPUCTA/ZIMUECKUX PeLleTOK: aTOMHasl, MOJIeKyJ/IsIpHasi, MeTa/l/InuecKasi, MOHHas.
BakHel1ve Kjaccbl HEOPraHUUeCKUX BeIleCTB: MPOCTbhIe BeIlleCTBa, OKCU/IbI, KUCJIOTHI,
OCHOBAaHHUS$1, COJIM, UX ONpeZie/ieHnst Y K1acCU(pUKaLYs.

Knaccugukaius xumuuecknx peakiyi. [TIprBejute npyuMepsl pa3HbIX TUIIOB XUMHUYECKHUX
peaxiuu.

[Tonstue o pactBopax. Knaccugukaius pactsopos. IIponecc pactBopeHusi.

KonmuecTBeHHas xapakTepuCTHKa COCTaBa paCTBOPOB: MacCOBasl [0/l paCTBOPEHHOI'O BellleCTBa,
MOJISIpHast KOHL[eHTpaLusl pacTBoOpa.

OnekTponTUyeckas aucconuanys. CreneHb AUCCOLMALIMN.

Peakiiun obMeHa B BOJJHBIX paCTBOpPax 1eKTPO/IMTOB. VIOHHbIe peaKl[ii U ypaBHEeHHsI.
Hucconmanus Boabl. BomopogHsliii nokasaress (pH pactBopos). Cpefja BOAHBIX paCTBOPOB
JIeKTPOJIUTOB.

I'mpponus conen.

OKUC/IMTeIbHO-BOCCTaHOBUTeIbHbIe peakiuu. Tursl OBP.

OmneKTpo/r3 pacrasa U pacTBopa

OHTaJIBIINUA U SHTPONUS. 3aKOHbI TepMOJWHAMUKYU

. XuMHuecKasi KWHeTHKa. 3aBUCUMOCTb CKOPOCTH XMMHUeCKOW peakliy OT pas3/MuyHbIXb (PAKTOPOB

MeToanueckye MaTepuaibl, Orpe/esisitolye MpoLeypy OLieHUBaHUs 3aueTa

3aueT BLICTAB/ISIETCS TI0 PEUTHHTY, B 3aBUCUMOCTH OT 3Q(eKTUBHOCTH paboThI B TIPOL[eCCe U3yUeHUsI
JVICLIUT/TMHBIL, UTO OTIPe/Ie/IsIeTCsl KOMYeCTBOM HabpaHHBIX 0asIIOB 3a BCe BUABI 3a[JaHUH TEKYILero u
pybekHOro KOHTpOsi3auTeHo — oT 60 10 110 bannoBHe 3auteHo — ot 0 o 59 Gasios.

1.3. PedTHHT-T/IaH AUCHUIUTHHBI

Tabnuia mepeBofia 6a/IOB TEKYILETO KOHTPOJISI B OasUTbl peTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] O] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1] 1
2 5| 43| 2] 2121 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4] 4
8 5| 5] 4
9 5| 5
10 5

PelTHHr-N/1aH JWCUWIIMHBI IpeJcTaBaeH B [TpunokeHunu 1.

2. YueOHo-MeTOoHUECKOEe H HH(OPMAIHOHHOE 00ecTieueHHe AUCIUTTHHBI

5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHOW y4eOHO JTUTepaTypbl, HEOOXOAMMOMH /I/Isl 0CBOEHHSA

AUCLHMIIUHBI
OcHoBHas /MTEparypa
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1.

[MaBnoB, H. H. O6mast 1 Heopranuueckasi XuMusi [ DneKTpoHHbIN pecypc] : yuebnuk / H. H.
[TaBnoB .— 3-e u3A., ucnp. u gomn. — CII6. : Jlans, 2011 .— 496 c. — .—
<URL:http://e.lanbook.com/books/element.php?pl1_id=4034>.

JlonosiHUTe/IbHASA TUTepaTypa
CaepgyioBa, H.J]. O6111asi 1 HeopraHnyeckast XMMUsI: SKCIIepUMeHTaIbHbIe 3alaui U YIIpayKHeHHs!
[SnekTponHsIi pecypc] : yuebHoe mocobue / H.[l. CBepgoBa. — DeKTpoH. fAaH. — CaHKT-
[Metepbypr : Jlanb, 2013. — 352 c. — Pexxum pocryma: https://e.lanbook.com/book/13007

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U

N

®

10.
11.

nporpaMMHOro OGECHE'-IEHI/IH, HEOGXOJI[I/IMBIX AJIsA OCBOEHUA JUCIUII/IMHbI

HayuHnast snekrponHasi 6u6moreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeuHast cructeMa «JIaHb» [DeKTpoHHBIN pecypc]. — Pexxum goctyma: https://
e.lanbook.com/.

YHuBepcureTckas 6ubmoreka oHnaiiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexxum gocTyra:
http://biblioclub.ru/.

OnekTpoHHas 6ubmoreka YYHuT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

Poccutickasi rocynapcTBeHHasi OubmoTeka [OneKTpoHHbIN pecypc]. — Pexxum goctymna:
https:/www.rsl.ru/.

HatmoHasnbHast anekTpoHHasi 6ubmoTeka [O1eKTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--
90ax2c.xn--plai/viewers/.

HarmoHasnbHas rniatopma oTKpeIToro oopazoBaHust npoed.ru [D1eKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHoe obpa3oBaHue Pecrybku Baiikoproctan [O1eKTpoHHbIHN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

WHupopmarmoHHo-npaBoBoii noptan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://
www.garant.ru/.

IIporpaMMHoe obecrieueHue

Office Professional Plus - Jorosop Ne0301100003620000022 ot 29.06.2020, [JoroBop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

ACD/ChemSketch - becrinatHas nuueHnsus https://www.acdlabs.com/solutions/academia/
Maremarudeckuii maker Maxima - BecriyiatHast iuiieH3ust
http://maxima.sourceforge.net/ru/index.html

Marematuueckuii naket Scalib - becrniiatHas nuiensus https://www.scilab.org/about/scilab-open-
source-software

Windows - [Jorosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- I10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

Bpay3ep Google Chrome - BecriiaTHasi iviieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - /lorosop 6/ ot 06.09.2018r.

bpaysep fAnzekc - BecrinatHas unensus https://yandex.ru/legal/browser_agreement/index.html
YIIP3A "3Okonor" 4.0, Mogyns "3actpoiika u BeicoTa", moaymnb "T'MC-Cranaapt” - JoroBop
Ne33-VIII-2018 ot 30.08.2018r.

Pascalabc, Pascal ABC.NET - BecrisiaTHast iviieH3us https://pascal-abc.ru, http://pascalabc.net
[Tporpamma asst 06paboTku siMp criekTpoB SpinWorks - BecrinatHas nuijeH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4
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6. MaTEpI/IaJIbHO-TEXHI/I‘lECKaﬂ 6838, HEOGXOJI[I/IMHH AJIA OCyIIeCTB/IEHUSA 06pa30BaTeJ'le0I‘0

npouecca 1o JUCIUNIHHe

HanmeHoBanue
CrielaIM3upPOBaHHBIX
ayIUTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
MIPOrpaMMHOTO 0becTieueHust

Aynutopus 11(b®)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalWH, [I/11 KOHTpO/S U
arrecralyu

KommyTarop d-link , uctounrk
6ecriepeboitHOr0 TTMTAaHUS apc,
KOMITBIOTEPHI B cOOpe, yueOHast
Me06esb, J0CKa.
[TporpammMHOe obecrieueHue
1. ACD/ChemSketch
2. Maremarrueckui nakeT
Maxima
3. Maremarvueckuii nakeT
Scalib
4. Fenix server academy
5. VIIP3A "Oxkomor" 4.0,
Mopyns "3acTpoiika u
BbICcOTA", MoAysb "T'IC-
Crangapt"
6. Office Professional Plus
7. Pascalabc,
Pascal ABC.NET
8. IIporpamma ais
00paboTKH sIMp CIIeKTPOB
SpinWorks

Ayputopus 12a(b®d)

[t XpaHeHus1 000py0BaHUS

MenbHuIIa 3€PHOBAsi, MUKPOCKOTI
Oronam, HUTpOTeCTep, CBY-TIEYb,
xpomarorpad), KOMITIEKT
BH3yanu3aly Ha 6ase canon,
XUMHUYeCKasi ToCya.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

Aynutopus 22(b®P)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaLK, [1/11 KOHTpOosis 1
arrecTralyu

Cetich, My/IETUMEIUATIPOEKTOP ,
OGapoMeTp, XMMHUeCKasl IT0CyJa,
HabOp XMMHUYECKUX PeaKTHBOB,
MeUIMHCKas arnTeyka, CpeficTBa
MOKApPOTYIIIeHUs, TUTUTKA
3/IeKTpUYeCKasi, yueOHasi MeOe/b,
yueOHO-Har/Isi[Hble MaTepuaJlbl,
Habop apeoMeTpoB, yueOHO-
METO/[{UeCK1e MaTepuasbl, IKad
BBITSDKHOM P/TT KepaMOTPaHUT
BCTPOEHHHBIM BEHTH/ISITOP, Habop
nabopaTopHBIX TEPMOMETPOB,
BeckI hl-200 ¢ 6;10KOM nUTaHKS,
arrapar Kura, ra3omeTp,
HACTEeHHBIN KpaH /I/1st
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MPOEKTOPa, A0CKa.

Ayputopus 42(bD)

[lnst camocTosiTeNIbHOM paboThl

[TpunTep canon, yuebHO-
MeTo/juuecKre Matepuarbl,
yuebHasi Mebesib, KOMITbIOTEPHI B
cbope.

[TporpammMHoe obecrieueHue
Office Professional Plus
Windows

bpay3sep Google Chrome
Bbpayzep Anpekc
YTIP3A "3Okomor" 4.0,
Mopyns "3acTpoiika u
BbIicoTa", moayns "T'NC-
Crangapt"

ARSI

YuranbHbi 3a1(PM)

[yt camocTosiTe/TbHOM PabOThI

Kcepokc kyosera, mpuHTEp canon
Ibp 810, kommbioTepHI B cOOpe,
yuebHast mebesib Ha 100
M0Ca/IOYHBIX MECT, yueOHO-
MeTo/[uueCKKe MaTepuasbl.
[TporpamMMHOe obecrieueHue

1. Office Professional Plus

2. Windows
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