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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIUHBI

1.1 Uenb aumcuunnuHbl: OBnageHve CTyAeHTamy OCHOBaMy TEOPUM W MPaKTUKW 3aluTbl METannoB oT
koppoann. PopMUPOBaHUA Y CTYAEHTOB LIENOCTHON eCTECTBEHHOHAYYHOM KapTuHbl MuUpa, ANs NONyYeHUs KOHKPETHbIX
3HaHMIA, HEOBXOAUMBIX AN NPodeccUoHanbsHoOM NOAroTOBKMU creuuanucTa.

1.2 3agaun AMCLUNIUHDI:

« PaccmMoTpeTb 3agayn pasnuyHbIiX MeTOAOB OLIEHKUM CKOPOCTU KOPPO3UW, 3aliuTbl METanfoB U CNnaBoB OT
KOppo3unu;

+ PackpblTb MPUHLMNLI MEXAHU3MOB BO3HWKHOBEHUSA KOPPO3WOHHBLIX MPOLIECCOB M MPaKTUYECKMX MeTodax
3aLUUTLI METANSIOB M CMMaBoB OT KOPPO3MOHHOIO BO3AENCTBUS arpecCUBHbIX CPeq.

« OCHOBHbIE TOMOXEHNA TEeopUM MexaHusMa M KUHEeTUKM B3auMOOEeWCTBMS MeTannoB M ChnaBoB C
arpeccuBHbIMKU cpeaamm

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUUMIINH:

AHanutndeckas XuMusi 1 U3UKO-XMMUYECKME MeTOoObl aHanmsa

dusunka

Matepunanosegerue B LIBI
O6wwan n HeopraHnyeckast Xumnsi
Martematuka

dusnyeckas xmmus

2 KOMMNETEHUMN OBYYAIOLWEIoCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-1: Cnoco6eH ocylecTBNATL TEXHONIOTMYECKUM NpoLecc NPpou3BoAcTBa OyMarn u kKapToHa B COOTBETCTBUM C
pernamMeHTOM M UCMOJNIb30BaTb TeEXHUYECKUEe CpeAcTBa ANSl U3MepeHUs OCHOBHbIX NapamMeTpoB
TEeXHOJIOrM4YeCcKoro npowuecca, CBOMCTB CbIpbsi U NPOAYKLUN

3HaTb: OCHOBHbIE 3aKOHbI (PU3UKU, XUMUW, KUHETUKY 3NIEKTPOAHBIX NMPOLIECCOB, BIUSIHUE BHELLUHWX (hakTOpOB Ha MpoLece
KOPPO3uK, BMAbl KOPPO3UOHHbBIX PaspyLLEeHWA, KOPPO3WIO XKeresa cTanieil U CNaBoB Ha ero OCHOBE, KOPPO3UH LIBETHbIX
MeTasoB, pasnuyHbie Crnocobbl 3aLmUThl OT KOPPO3UM (BKIOYas SMEKTPOXMMUYECKYIO 3aLLMTY), OCHOBHbIE UHIMBUTOPBI
KOpPPO3UM.

YmeThb: CTPOUTb MOAEeNn 3JEKTPOXMMUYECKUX MpoueccoB, NpoBOAUTb XUMUYECKME IKCNepuMeHTbl, aHalmnM3npoBaTb
pe3ynbTaTbl 3KCNnepnmMmeHTa C npuerievyeHmem MetogoB MaTeMaTUYECKON CTaTUCTUKM.

BnapeTb: OCHOBHbIMW METOAAMM TeOopeTn4eCKoro n akcnepnMmeHTarnbHOro nccrnegoBaHma KOPPO3NOHHbBLIX SABMEHUN.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CewmecTp
(kypc ans 3A0)

pabota

KoHTakTHas

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopmbl
3aHATUN

Pasgen 1. Knaccudukaums KOppO3NOHHbIX
cpen, paspyweHun u npoueccoB. Buabl
XUMUYECKON KOPPO3UMU.

Tema 1. TepmuHonorms n Knaccudukaumns
KOPPO3MOHHBLIX npoueccoB. OcobeHHOoCTH
cTpoeHuss TBepabix Ten. OcobeHHocTu
CTpOEHUs pacTBOpOB 3NEKTPONINTOB.
MmapaTtaums MoHOB

Tema 2. TlasoBad Koppo3na MeTassos.
3aKkoHbl pocTa MMeHoK Ha MeTannax.
BnusiHne pasnunyHbix hakTOpOB Ha CKOPOCTb
okucneHuss metannoB. MeToabl  3aWuThl
MeTannoB OT ra3oBoOV KOPPO3nK.

Tema 3. BogopoaHas Koppo3us.
KapboHunbHas Koppo3ausi. Kopposus,
Bbl3blBaEMasi CEPHUCTbIMU COEOUHEHUAMMN.
Koppoaus, Bbi3blBaEMasi  XIOpPOM U
XNOPUCTBIM BOOOPOLOM

Pasgen 2. 3nekTpoxvmuyeckass Koppo3us,
MPUYMHBI U1 MEXaHN3Mbl BO3HUKHOBEHNS

Tema 4. MexaHu3M 3rEKTPOXMMUYECKOMN
KOppo3uu.  OnekTpodHble  noTeHumansl.
Tunbl KOPPO3UOHHbBIX 3M1EMEHTOB.
Mpouecchl, npoTekawoWwme Ha rpaHuue
MeTarnn — pacTBop aneKkTponuta

Tema 5. lNonapusaumsa, genonspusaums u
nonspu3aLMoHHoe COMpOTUBIEHME.
AHoOHas nonapusauums. KaTtogHas
nonspusaumsa. Kopposua MeTannoB C
BogopoaHon penonspusaumen. Kopposus
MeTanmnoB C KUCIOPOoaHON Aenonsapusaunei.
KoHTponupytowmii aktop KOppo3nu.
labopatopHas pabota 1. KoHTakTHas
Koppo3ud B pasnnyHbIX cpepax.
"anbBaHNYeCKUN KOPPO3NOHHBLIV SNEMEHT
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Tema 6. Teopusi NaccMBHOCTM MeETamNmoB.
AsneHns nepenaccuBauun. ObnerdyeHue
HacTynneHus NaccMBHOCTU npu 6
OOMOSTHUTENBbHOM  NIErMpoBaHUN  crnnaea
KaToaHbIMM npucagkamm

Pasgen 3. MNonapusauuns, genondpusaumus u

nonsipM3aLoHHoOe COMpPOTUBIEHNE.
AHOOHas nonspusaums. KaTogHnas
nonsipmMsauusi.

Tema 7. MexaHuM3M KaTOOHOW 3alUUThbI.
MpoTekTopHaa 3awwmta. AHoAHas 3awuTa.
AHOOHbIE WM KaToAHble  3amMennuTenu
Koppo3un. OpraHunyeckne 3amennutenu 2 12
Koppo3uu.

JlabopaTopHass pabota 2. M3y4yeHue
3hPEKTUBHOCTN NPOTEKTOPHON 3aLLUTbI

Tema 8. JleTyune 3ameanuTenu
aTMocdepHon Kopposun. MeTtannuyeckne
MOKPbITUS, ncnonb3yemeble B
TEXHOMNOrMYECKOM MpoLEecce KOMMIEKCHON 13

nepepaboTkM ApeBeCUHbl. XWMUYECKMe U
3MNeKTpoXMMmyeckne MeToabl  06paboTku
MeTannmMyeckom NoBEPXHOCTM

Wtoro B cemecTpe (Ha kypce anst 3A0) 4 4 96

KoHcynbTaumm 1 npoMexyTo4Hast

aTrectauus (3ader) 025

Bcero koHTakTHas pab6orta n CP no

aucuunrnivuHe 8,25 96

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM MaHoOM He NPeayCMOTPEHO

5. ®OH[l OLIEHO4HbIX CPELCTB AN MPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOMneTeHunm cpencTtea
[leMoHCTpMpyeT yBepeHHbIe 3HaHWUSA OCHOBHbLIX MEXaHW3MOB 1 3aKOHOB
Koppo3uu.
1. Bonpockl YCTHOro
XapaktepuayeT OCHOBHbIE KOPPO3MOHHbLIE Ka4eCcTBa METanNMIoB, UX Posb
cobecepoBaHus
MK-1 B KOPPO3MOHHOM MpoLiecce. NoakTKo-
OObsCHAET B3aUMOCBA3b 3HAYEHUS] TEOPETMYECKUX 3HaHuh u|_ P
N N OpWEHTUPOBaHHblE 3afaHusA
nocnegywuien npodeccnoHanbHoOM 4eaTeNbHOCTY.
BbINONHAET PUCYHOK UM CXEMY, NMOSICHSAIOLLYIO PELIEHUE 3a4a4M.

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

LLikana oueHnBaHUSA
YcTHOe cobecenoBaHune

MucbMeHHas paboTa

BCeCTOpOHHee n rny60|<oe 3HaHue |NnoHnmMmaHune
3auTeHo OCHOBHbIX (bVI3I/IKO- XUMUNYECKNX 3aKOHOB, |HaBblIKaMu

ycroeus  3agauu,
ero aHanusa, Bblbopa

Obyuatowmiica nokasbiBaeT |OOyyaloWnics OEMOHCTPUPYET  NpaBuITbHOE

BrnageHune
HY>KHbIX

3aKOHOB KOppo3uu; cBOGOHO [3aKOHOB M hopMyn ANs ee pelleHusi, 3HaHue
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX, pas3MepHOCTEeN XMMUYECKUX BENUYMH. YMeeT




TepMUHAX W  OnpeaeneHusix;  YCBOWN
OCHOBHYIO ¥ 3HaKOM C AOMONHUTENBHON
nuTepartypou; MOXeT 06BACHUTL .
NPUMEHsATL  MaTemMaTUyeckuin annapaTt Ans
B3aMMOCBA3b OCHOBHbIX 3aKOHOB,
peanusauumn nnaHa pelwieHust sagadu. Monyuun
MeXaHM3MOB KOPPO3UW U UX 3HaYeHue Ans .
) _ |npaBunbHbIN oTeeT " MOXeT ero
nocneaytoLlei npodeccuoHanbHom
i NHTEepnpeTMpoBaTh.
AeATenbHOCTU; MNPOoSABNAeT  TBOpYeckue
cnocoBGHOCT B UCMOMb30BaHWUN y4eBHOro
maTtepvana

He 3auTeHo

Obyvalowmmnca He wumeeT [OCTaTOYHOro
YPOBHS1 3HAHMA AUCUMUNIMHBLI, HE MOXET
copMynmMpoBaTb  OCHOBHble  (PU3MKO-
XUMUYECKME 3aKOHbI, 3aKOHbl Koppo3uu; |Obyvyalownincas He MOXeT npoaHanu3npoBaTtb
NNoOXo  OpUEHTUPYeTCs B
NOHSTUSAX U ONpeaeneHnsx; NoxXo 3HaKOM C [MI0X0 OPUEHTUPYETCSA B XMMUYECKUX BENMNYMHAX,
OCHOBHOW NWUTepaTypon; [onyckaeT npu |He BnageeT MaTeMaTUYeCKUM annapaTom.
OTBETE Ha 3a4yeTe CyLLEeCTBEHHbIE OWNBKM 1
HEe MOXeT YCTpaHUTb WX Jaxe nog
PYKOBOLCTBOM MNpenofaBaTernsi.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAMMbIe ANSl OLeHKN 3HAaHUWA, YMEeHUN,
HaBbIKOB U (MN1K) oNbiTa AEeATENIbLHOCTH
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynmnpoBKM BONPOCOB
Kypc 3
1 Knaccudumkaumsi KOppO3MOHHbIX paspyLUEeHWH.
2 KonuyecTBeHHasi U Ka4eCTBEHHas OLIEHKN KOPPO3UMW.
3 BrivsHne BHyTPEHHMX M BHELLHNX (hakTOPOB Ha CKOPOCTb KOPPO3nN.
4 Kopposusa B HeanekTponutax.
5 "a3oBas koppo3us. Obpa3oBaHNE OKUCHbIX COEQUHEHWIA HA MOBEPXHOCTN MeTanna.
6 Ycnosus o6pa3oBaHuUst CNNOLLIHOW OKUCHOW NINEHKN 1 ee YCTOWYMBOCTb. 3aKOHbI POCTa OKUCHBIX MIEHOK.
7 BogopogHas rasoBas kKopposusi.
8 OTpenbHble criydamn ra3oBon KOPpO3uu.
9 MexaHn3M 3NeKTPOXMMUYECKOW KOPPO3UU.
10 CyLWHOCTb aHOAHOM 1 KaTOLHOW Nonsipm3aunn.
11 BogopogHas u kncnopogHas genonsipmusauum.
12 MprYNHBI BO3HUKHOBEHWS SNEKTPOXMMUYECKON HEOAHOPOAHOCTM METanoB.
13 ABneHue naccuBaumm.
14 KnuHeTnka aHOAHBLIX NPOLLECCOB MpU NaccuMBaummM MeTanmos.
15 MexkpuctannuTtHas kopposums. MexaHuaMm, hakTopbl, BIMSAIOLWME Ha Hee 1 3alumTa.
16 KopposunoHHoe pactpecknBaHme. MexaHnam, hakTopbl OKasbiBatoLmMe BANAHNE HA HEro 1 3aliumTa.
17 Koppo3noHHoe pacTpeckuBaHume. MexaHn3Mm, hakTopbl OKasbiBatoLLMe BINSHME HA HEro 1 3aluTa.
18 KopposnoHHas yctanocte. MexaHunam, akTtopbl, BAMAIOLWME HA HEE 1 3awumTa.
19 Kopposus npu TpeHnn. MexaHuam v 3awuTa.
20 ®PpeTTUHr-koppo3ns. MexaHnsm n 3awmra.
21  |ATmMocdepHas koppo3us. Bnabl, MexaHuam, haktopbl, BIUSAKOLLME HA KOPPO3MIO 1 3aLumTa.
22 MoasemHas kopposus. Bugbl, MexaHnam, hakTopbl, BMSOLWLME HA KOPPO3UIO U 3aluuTa.
23 Mukpobuonoruyeckas Kopposus.
24 MeToab! 3awmnTbl OT KOppo3uKn. KpaTkas knaccudgukaums.
25 MeTannunyeckne nokpblTnua. Cnocobbl HAHECEHUST U X AOCTOMHCTBA U HEOOCTATKM.
26 HemeTannnyeckne nokpbITUA Ha OpraHNYeckon ocHoBe. [10CTOMHCTBa U HEAOCTaTKN.
27 YpaneHue arpeccuBHbIX KOMMOHEHTOB U3 Cpeabl.
28 MHrmbutopHas 3awmTa. Knaccndukaums n MexaHuam gencrseus.
29 CyLWHOCTb NPOTEKTOPHON 3aLUMThI.
30 CyLWHOCTb KAaTOAHON N @aHOOHOW 3NEKTPOXMMUYECKONW 3aLUNThI.
31 MokasaTenb koppo3nn. PacyeT nokasaTtens Koppo3uu.
32 PacueTt 3.4.C. 1 anekTpoxmMmnyecknx noteHuuanos. KatogHasa, aHogHasa peakumn B KOPPO3NOHHOM 3fIEMEHTE.

OCHOBHBbIX [yCrioBue 3agayun, HaMeTuTb MNiaH ee pelleHnd




33  |padmyeckoe n3obpaxkeHne BONbT-aMMepHbIX XapakTepucTuk. MNonspusaumoHHble guarpammel. OCOGEHHOCTH.

34  |BtopuuHble npouecchl koppoaun. OCOBEHHOCTU peaKLmii.

5.2.2 TunoBble TeCTOBbIe 3aAaHUA

He npeaycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

1. Kak 6ygeT npoTekaTb KOpPpO3WUS NYXEHHOro >Kenesa B aTMOCHEPHbIX YCMOBUSAX B Cllyvyae HapylleHus
LLenoCcTHOCTY NOKpbITUS? Kakoe 3To NokpbITUE, KaToAHOE unn aHoaHoe? Kakvne npoaykTbl 06pasytoTcs npu Kopposun?

2. CocTaBbTe 3MEKTPOHHbIE YPaBHEHWSI MPOLECCOB, NMPOMCXOOALLMX Ha YroNbHbIX 3f1eKTpogax Npu anekTponunse
pactBopa CuCl2. Beluucnure maccy Meau, BbiAENMBLLENCS Ha KaToae, ecnv Ha aHoAe Bblgenunock 560 mn rasa (H.y.).

3. CocTtaBbTe CXeMmy ranbBaHMYECKOro 3fieMeHTa, B OCHOBE KOTOPOrO NEeXWUT peakuusi, npotekawowas no
YPaBHEHWIO:

Ni + Pb(NO3)2 = Ni(NO3)2 + Pb. Hannwute aneKkTpOHHble ypaBHEHUS aHOAHOro M KaTOAHOro MpoLEecCOoB.
Bbluncnmte 3[C atoro anemeHTa, ecnu [Pb2+] = 0,0001 monk/n, [Ni2+] = 0,01 monk/n.

4. Maruun (nnoTtHocTe Mg = 1,74 r/cm3 ) paBHOMEPHO KOppoaupyeT B MOPCKOW BoAe co ckopocTbto 1,45 r/(m2
cyTkn). KakoBO 3Ha4YeHmne CKOpoCTUN KOPPO3nM, BbIpaKeHHOE B MM/roa? ECnun ¢ Takow ke CKOPOCTbi0 KOPPOOUPYET CBUHEL]
(nnotHocTb Pb = 11,34 r/cm3), TO KAKOBO COOTBETCTBYIOLLEE 3HAYEHNE B MM/rog?

5. Onpegenute obnacTtb Temnepartyp, B KOTOPOI HEBO3MOXXHa KOppo3us xenesa nog gencrenem H2S go FeS B
CTaHO4apTHOM COCTOSAHWM

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4HOM aTrecTauun u nopsaok NMKBMAALUKN akaaeMnyecKkon
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPOSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxcay

5.3.2 ®opma NnpoBeAeHUA NPOMEXYTOUYHOM aTTecTauum no AUCUUnInHe

YcTHada X MucbMeHHada X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNINHEe

* Bo3amoxHocTb nonb3oBaTtbca [lepuognyeckon Tabnuuen anemenToB [.UM.MeHgeneeBa, cnpaBoYHbIMU
TabnuuammM pacTBOPMMOCTM, KOHCTaHT AuccoumaumMm cnabbix 3NeKTponuToB, NPOU3BEAEHWUA PacTBOPUMMOCTY,
CTaHOAPTHBIX 3NEKTPOOHbIX MOTEHUMANOB, CTaH4APTHLIX TEPMOOUHAMUYECKUX BENNYMH, KanbKyNATOPOM.

» Bpems Ha NoAroToBky oTBeTa Ha 3a4€Te 45 MUHYT.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUMIINHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | M3paTtenbcTBO [oa nspaHusa | Ccbirnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
Hoeropoauesa, O. H.,|Kopposus MeTannos " Hosocunbupck: http://www.iprbooksh
PoroxHukos, H. A. METOAbI 3alnTbl OT KOppOo3umn Hosocunbupckum 0p.ru/99349.htmi
rocyapCTBEHHbIN 2019

TEXHUYECKUI

YHUBEPCUTET
ApocnasueBa, O. B.,|Kopposus " 3awmrta . http://www.iprbooksh
OctaHunHa, T. H.[meTannos EKaTepMH6yPr' op.ru/65937.html
Pyaoi, B. M, ypanbckuit 2015
Mypawosa, W. B, ¢henepanbHbii
[lapuHuesa, A. B. yHuBepcutet, O6C ACB
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
BapeHuos, B. K.,|Xvmusa. 3nekrpoxummyeckue HoBocunbupck: http://www.iprbooksh
CwuHuypuna, P. E.,|npouecchl n cuctemsl HoBocnbupckui op.ru/44702.html
Typno, E. M. rocyaapCTBEHHbIN 2013

TEeXHUYEeCKUIn

yHUBEpCcUTeT




T.J1. JlykaHuHa,
Mwuxannosa,
PaguH

n.c.
M.A.

XuMu4yeckoe cConpoTUBREHNE
mMaTepuanoB W 3awuta oT
koppo3un  [Tekct]:  y4yeb.
nocobwue

M-Bo obpasoBaHua n
Haykun P®, CM6IrTYPI. -
cne.: criertyprn

2014

http://nizrp.narod.ru/
metod/kafobshineorg
h/2.pdf

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTS CMB IMYMNTH [QnekTpoHHbIN pecypc).
OnekTpoHHO-6MbnmoTeyHas cucrema «ANByKe» [ONEKTPOHHbIN pecypc].

URL: http://nizrp.narod.ru
URL: https://www.ibooks.ru/

MHudopmaumoHHaa cuctema «EgvMHoe OKHO goctyna K obpasoBaTenbHbiM pecypcam. Pasgen. Xumusa»
[@nekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

6.3 MNepe4yeHb NMLEH3UOHHOIO U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBEeHMA o6pa3oBaTesNibHOro
npouecca no gucumnnuHe

Ayautopus

OcHalleHune

B-317

BeITspkHble LWKadbl, TepMocTaTupytolas GaHsl, BeCbl aHanNmUTUYECKUE,
CKOpPOCTM  KOppO3UW, aHanuMTuyeckne BeCbl, BOAsHas
nocrnefoBaTenbHO MOAKIOYEHHbIX

NOHOMEP, U3MepUTENb

TepmobaHs, Habop OropeTok,

peareHToB, Xumn4eckasa nocyaa, Ha60pb| O6pa3LI,OB MeTasoB.

K BaKyym-Hacocy, paGoTaiowas Tsara, Habop XMMWUYECKUX

JlekumoHHas
aygutopusi

MyneTumeauinHoe obopyaosaHue, cneunanusmposaHHas mebenb, Jocka




