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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: OBnageHne CTyAeHTaMuM OCHOBaMW TEOPMM W MPAKTUKU 3alUWUTbl MeTanmnoB OT
Koppo3un. dPopMMpoBaHMSA Yy CTYAEHTOB LIENOCTHON €CTECTBEHHOHAYYHOW KapTWMHbI MUpa, AN NONyYeHUst KOHKPETHbIX
3HaHW, HeobxoaMMbIX A58 NpodheccMoHanbLHOM NOArOTOBKU cneunanucta.

1.2 3apauv AUCUUNNUHGI:

. PaccmoTpeTb 3agaum pasfnvyHbiX METOAOB OLIEHKM CKOPOCTM KOPPO3UW, 3allMTbl METansoB M ChiaBoB
OT KOppPO3uK;

. PacKpbITb MPUHLMMBLI MEXAHW3MOB BO3HWUKHOBEHUSA KOPPO3VMOHHBIX MPOLIECCOB M NMPaKTUYECKMX MeTodax
3alUUTLI METANSIOB U CMIABOB OT KOPPO3NOHHOTO BO3AEWCTBUS arpecCUBHbIX cpef.

. OCHOBHblE MOMNOXEHWUS TEOPUM MEXaHU3Ma M KUHETWKW B3aUMOAEWCTBUS MeTansioB U CriaBoB C

arpeccmBHbIMM cpenamum

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:
MpenBaputenbHas noAroToBka NpeanonaraeT co3daHue OCHOBbI AMst (POPMUPOBaAHNS KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-1: CnocobeH ncnonb3oBaTb 3HAHNA €CTECTBEHHOHAYYHbIX TEOPUN AN pelleHUsi BO3HUKAKLWMUX Hay4YHbIX
3aAav, AN NOHMMaHUA NPUHLUMNOB PaboTbl MPMGOPOB U YCTPONCTB, B TOM YUCTie BbIXOAALWMX 3a Npeaensbl
KOMMNEeTEHTHOCTU KOHKPEeTHOro HanpasneHus

3HaTb: OCHOBHbIE 3aKOHbI (PU3NKM, XUMUW, KUHETUKY SMEKTPOAHbLIX NPOLIECCOB, BMUAHNE BHELLHMX (haKTOPOB Ha MpoLIece
KOPPO31K, BUObI KOPPO3MOHHBLIX PaspyLUeHWid, KOPPOo3Wio XKenesa cTanei U CniasoB Ha ero OCHOBE, KOPPO3WIO LIBETHbIX
MeTasnoB, pasnuyHble Crocobbl 3aliMTbl OT KOPPO3uUM (BKIIOYas 3MEKTPOXMMMUYECKYIO 3aLLMTY), OCHOBHbIE WHIMBUTOPSI
KOpPPO3MN.

YmeTb: CTpOUTb MOOEeNIN JJNNIeKTPOXMMUYEeCKMX TMnpoueccoB, nNpoBOoAUTb XUMUYECKME 3IKCNEepuMeHTbl, aHanmM3npoBaTb
pes3ynbTaTbl 3KCNepnMmeHTa C npuene4eHnemMm MetToaoB MaTtemaTn4yeCcKom CTaTUCTUKMN.

BnapeTb: OCHOBHbIMW MeTo4aMu TEeopeTU4eCKoro n aKkcnepmmMmeHTanbHoOro nccrnegoBaHna KOppoO3NOHHbIX SABMIEHUN.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
e abota
% 5~ P ®opma
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 g e CP TeKyLIero
Yy4€OHbIX 3aHATUN % gg TNek. Nab. (4acnl) KOHYI'pOJ'IFI
O Z | (yackl) | (4acekl)

Pazgen 1. Knaccudukaumsa  KOppO3MOHHLIX  cpeq,
paspyLUEHU 1 NPOLIECCOB. Brabl XMMUYECKOW KOppo3nu.

Tema 1. TepmuHonorMa n knaccudukaumsa KOppPo3NOHHBLIX
npoueccoB. OcobeHHOCTU CTpoeHus TBepAablX  Ter.
OcobeHHOCTU  CTPOEHMA  pacTBOPOB  AMNEKTPOSUTOB.
MvopaTtaums noHos

NaBopatopHass pabota Ne 1. OnpepgeneHue CKOpOCTU 2 2 14
KOppO3nn BECOBbIM METOAOM

Tema 2. asoBasd Kkoppo3unsi MeTannoB. 3aKOHbl pocTa
NNEHOK Ha MeTannax. BnusHue pasnuuHbix akTopoB Ha M.Ko
CKOPOCTb  OKUCIIEHWsi  MeTannoB. MeTtodbl  3aluTh ’
METarnmnoB OT ra3oBoil KOPPO3UM.

NabopaTopHasi paBota Ne 2. WaydeHne KUHETUKM 2 4 14
OKMCIEHNsi METANIOB NP BLICOKMX TeMnepaTypax

Tema 3. BopopogHaa  kopposus. KapBoHunbHas

Koppo3usi. Kopposus, Bbl3blBaeMasi CEPHUCTLIMU
coeguHeHusimn. Koppoausi, Bbi3blBaemMasi Xropom U
XNOPUCTBIM BOJOPOAOM 2 11,75
4
Pasgen 2. OnekTpoxumudeckasi KOppo3usi, MPUYMHBLI U
MeXaHWN3Mbl BO3HUKHOBEHUS
Tema 4. MexaHU3M 3NEKTPOXMMUYECKON  KOPPO3UMU.
OnekTpogHble  noteHumansl.  TuMbl  KOPPO3MOHHbIX
anemeHToB. [lpouecchbl, npoTekawlme Ha rpaHuue
MeTarnn — pacTBOp aneKkTponuta
JlabopaTopHasa pab6ota Ne 3. OnpepgeneHue CKOpPOCTU 2 2 8
KOppO3Mn MeTaryioB B KUCMOTax M wWenoyax O6beMHbIM
MeToa0M
Jl
Tema 5. Monsapusauus, aenonspusaums "
nonsipu3aLnoHHoe COMNPOTUBIEHUE. AHofHas
nonspusauusa. KatogHas  nmonspmsaums.  Kopposus
MEeTannoB C BOAOpOAHOW Aenonspusauven. Kopposus
MeTansnos c KMCRopoaHon aenonspusaumen.
KoHTponupytowmuin daktop Kopposuu. 2 2 6

JlTabopaTtopHaa paGota Ne 4. KoHTakTHasi koppo3us B
pa3nuuHbIX cpedax. [anbBaHWYECcKMA  KOPPO3MOHHBIN
aneMeHT




Tema 6. Teopuss naccUBHOCTM MeTanmnoB. SABneHus
nepenaccmsaumm. ObnerdyeHune HacTynneHunsa
NacCMBHOCTU npu OONONMHNTEeNTbHOM nermposaHunmn
cnnaea KatogHbIMW Npucagkamm

JlabopatopHass pabota Ne 5. BnusgHue KoHUeHTpauuu
arpeccuBHOM cpefibl HA CKOPOCTb KOpPO3uu

Pasnen 3. Monapusauus, aenonsipusaums 7]
nonspm3aLnoHHoe COMpOTUBIEHME. AHogHas
nongapusauus. KatogHas nonapusauus.

Tema 7. MexaHun3am kaTogHou 3awmThbl. [lpoTekTopHas
3awmTta. AHoaHas 3awuTa. AHOOHbIE W KaToAHble
3ameanutenu kopposun. OpraHuyeckue 3amennuTenu
Kopposuu.

JlTabopaTopHasa paboTta Ne 6. N3yyeHne 3dhdEKTUBHOCTU
NPOTEKTOPHOM 3aLUUThI

Tema 8. JleTyune 3amegnutenn atmMocgepHON KOPpO3UMK.
MeTannuuyeckne MOKPbLITUSA. XvmMmunyeckme "
3MNeKTpoXMMmyeckme mMeToabl 0b6paboTkM MeTannmyecKkon
MOBEPXHOCTU

NabopaTtopHass pabBota Ne 7. 3nekTpoxummyeckoe
nonyyYyeHne MeTannyecKkmx NoKpbITUNA.

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

KoHcynbTaumu 1 npoMexytovHas aTrectaums (3ayer)

17 17 73,75

0,25

Bcero koHTakTHaAa pabora n CP no gucuunnuHe

34,25 73,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4ebHbIM NNaHoM He npegycMoTpeHo

5 BANNbHO-PEUTUHIOBAA CUCTEMA OLIEEHUBAHUSA
Vcnonb3oBaHne GannbHO-PEVTUHIOBON CUCTEMBI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 MokasaTtenun oueHUBaHUA

OBYYEHUA

Koo komneTteHuun

MokasaTenu oueHnBaHUA pe3ynbTaTtoB O6y‘-IeHMH

MK-1 KOPpPO3MOHHOM npoLecce.

,D,eMOHCTpVIpyeT yBEepEHHbIEe 3HaHNA OCHOBHbIX MEXaHN3MOB 1 3aKOHOB KOpPpPO3nn.
XapaKTepmayeT OCHOBHblE KOPPO3MOHHbIE KayeCcTBa MeTaryioB, WX poJib B

OOBbACHSIET B3aMMOCBSI3b  3HAYEHUS] TEOPETMYECKUX 3HAHUA U Nocneayowen
npodeccroHasnibHON OesTeNbHOCTY.
BbINOMNHSAET PUCYHOK UIM CXEMY, MOSICHSIIOLLYIO peLleHre 3aaadu.

6.2 Cuctema u KpuTepum oLeHUBaHUA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne

MucbmeHHasn paboTa

O6yuvatowmiica
BCECTOPOHHEE U rnybokoe

3aKOHOB KOppOo3uu;
3ayTteHo bp

TepMunHax n onpeneneHundax;

NnoKasbliBaeT
OCHOBHbIX CbVI3VIKO-XVIMI/ILIeCKVIX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MNOHATUAX,

OCHOBHYIO M 3HakOM C [OMOSHUTENbHOW
nutepatypon; MOXeT 00BbACHUTD

OOyuvarowmincs OEMOHCTPUPYET  MpaBuilbHOE
NMOHMMaHWe  YCMNoBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs €e peLUeHusl, 3HaHue
pasMepHOCTEN XMMMUYECKUX BEMWYMH. YMeeT
NPUMEHATb  MaTemMaTMdeckuin annapaTt Ans
peanusaumm nnaHa peLleHns 3ajaum.
Monyuun npaBumbHbBIA OTBET W MOXET €ro




B3aMOCBSI3b OCHOBHbIX 3aKOHOB,
MEXaHW3MOB KOPPO3UM U UX 3HA4YeHue
ana nocregywowen npogeccroHansHou
OesTenbHOCTM, MpOSIBNSIET  TBOpPYECKUE
CMOCOGHOCTM B UCMOMb30BaHUN y4ebHOro
mMaTepuana

WHTEpNpeTUpoBaTh.

He 3a4teHo

OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHMSI AUCLUMMINHBLI, HE MOXEeT
chopMynupoBaTb  OCHOBHblE  (PU3UKO-
XUMUYECKME 3aKOHbI, 3aKOHbl KOPPO3WUU;
MIOXO  OPUEHTMPYeTCs B OCHOBHbIX
MOHATUSX U ONPEAENEHUsX; MIOX0 3HAKOM
C OCHOBHOW nuTepaTypoK; JonyckaeT npwu
OTBETE Ha 3a4yeTe CYyLEeCTBEHHble OLIMOKU
M He MOXET YCTpaHUTb WX Jaxe nog
PYKOBOZACTBOM Npernogasarensi.

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
yCNoBWe 3afayn, HameTUTb MnaH ee peLlleHust
nrnoxo OpueHTUpyeTcs B XUMUYECKNX
BENUYMHAX, He BrageeT MaTeMaTU4ECKMM
annapartom.

6.3 TunoBbIe KOHTPONbHbIE 3aAaHusl N/UNU UHbIe MaTepuarbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n |

dopMynunpoBkn BONpoOCoB

Cemectp 4

Knaccudmkaumsi KOppo3MOHHBIX paspyLUeHUid.

KonnyecTtBeHHas n Ka4eCTBEHHas OLEHKN KOppo3unn.

BnusiHne BHYTPEHHMX U BHELLHUX (haKTOPOB Ha CKOPOCTb KOPPO3UW.

Kopposuns B HeanekTponuTax.

lasoBas kopposusa. O6pa3oBaHMe OKUCHBLIX COeaMHEHWUIA Ha NOBEPXHOCTY MeTanma.

YcnoBus 06pa3oBaHMs CMMOLLIHON OKUCHOW NIEHKN U €€ YCTOMYMBOCTb. 3aKOHbI POCTa OKUCHBIX MITEHOK.

BoaoopoaHast razosasi Kopposus.

OTaenbHble cnyyan rasoBoi KOPPO3UM.

MexaHunam 3]'IeKTp0XI/IMVI‘~IeCKOI7I KOppo3unu.

CyLHOCTb aHOAHOW 1 KaTOAHOM nonspusauuu.

BonopoagHas u kucrnopoaHas aenonspusauum.

an-II/IHbI BO3HWKHOBEHUA SJ'IeKTpOXI/IMVI‘-IeCKOIZ HeoAHOPOAHOCTN MeTansoB.

fABneHue naccueaumm.

KuHeTnka aHOAHbIX npoLueccoB npun naccneaunmn metanmnos.

Me)KKpVICTaﬂJ'IMTHaﬂ Koppo3us. MexaHunam, (baKTOpr, BrndaKlmMe Ha Hee 1 3aluTa.

KOppO3VIOHHO€ pacTpeckmnBaHue. MexaHnam, ('baKTOpr OKa3blBawowine BnnaHmne Ha Hero u 3awuTta.

KOppO3VIOHHO€ pacTpeckmnBaHue. MexaHnam, ('baKTOpr OKa3blBawoline BnnaHne Ha Hero u 3awiuTa.

KopposunoHHasa yctanoctb. MexaHuam, haktopbl, BNUAIOLWNE HA Hee 1 3alumTa.

3|a(3|3]a|2|3|n|2|3] 0|~ |a] s |o|n|~

Kopposusa npu TpeHun. MexaHmsm n sawmra.

20 ®PpeTTnHr-koppo3ns. MexaHnsm n 3awmTa.

21 ATtmocdepHas koppoaus. Bugbl, MexaHnam, oakTopsbl, BAULIOLLME HA KOPPO3UIO U 3alumTa.

22 MoasemHas kopposnd. Bugbl, MexaHnam, dakTopsbl, BAUSIOLLME HA KOPPO3UIO K 3alumTa.

23 Mukpoburonoruyeckasi KOppo3susi.

24 MeToab! 3awmThl OT Koppo3uu. Kpatkasa knaccudukaums.

25 MeTannunyeckme nokpbiTnsi. Cnocobbl HAHECEHNS U NX AOCTOUHCTBA U HEOOCTATKM.

26 HemeTannuyeckue NoKpbITUS Ha OpraHMyeckon ocHoBe. [JOCTOMHCTBA U He4OCTaTKM.

27 YpaneHue arpeccuBHbIX KOMMOHEHTOB U3 cpefpbl.

28 MHrmbutopHas 3awuTa. Knaccudukaumsa n MexaHnam encTBus.

29 CyLLHOCTb NPOTEKTOPHOW 3aLLUMTHI.

30 CyLHOCTb KaTOA4HON U aHOAHOW 3NEKTPOXMMUYECKON 3aLLMThI.

31 MokasaTtenb koppo3un. PacdeT nokasatensi Koppo3suu.

32 PacyeT a.4.c. n anekTpoxmmuyeckunx noteHumanos. KatogHas, aHogHasa peakumn B KOPPO3MOHHOM drieMeHTe.

33 "padmyeckoe nsobpakeHre BONbT-aMMnepHbIX XapakTepucTuk. NonaprsaumoHHbIe AvarpamMmmebl.
OcobeHHoCTW.

34 BTopuyHble npouecchl koppodun. OCOBEHHOCTU peakLmi.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3agayuun, Kenchbl)

1. Kak OyameT npoTtekaTb KOppPO3Usi JY)XXEHHOro >xenes3a B aTMOCKEpPHbIX YCMOBUAX B Clyvae HapylleHus
LLeNOCTHOCTM NMOKPbITUA? Kakoe 3TO NOKpbITUE, KaTogHOoe unu aHogHoe? Kakue npoaykTel 06pasyoTcst npy Koppo3um?

2. CocTaBbTe 3reKTPOHHbIE YpaBHEHMS MPOLIECCOB, NPOMCXOASALMX Ha YromnbHbIX 3NEKTpodax npv 3nekTponuae
pacTteopa CuCl2. Bbluncnute maccy Meau, BbiAENUBLUENCA Ha KaTOA4Ee, eCnv Ha aHoae Bbigenunocb 560 mn rasa (H.y.).

3. CocTaBbTe CXeMy ranbBaHWYECKOrO 3fIEMEHTA, B OCHOBE KOTOPOrO NEXWUT peakuus, npoTekawwas no
YPaBHEHWIO:

Ni + Pb(NO3)2 = Ni(NO3)2 + Pb. Hanuwute 3aneKkTpOHHble YpaBHEHMS aHOLHOIO M KaTOAHOro MpPOLECCOB.
Bbluncnute SAC atoro anemeHTa, ecnu [Pb2+] = 0,0001 mons/n, [Ni2+] = 0,01 monk/n.

4. MarHun (nnotHoctb Mg = 1,74 r/cm3 ) paBHOMEPHO KOppPOOUPYET B MOPCKOW BOAEe CO ckopocTbto 1,45 r/(m2
cyTkn). KakoBo 3HayeHue CKOpOCTM KOPpO3uW, BbipaKeHHoe B Mm/roa? Ecnm c Takow ke CKOpPOCTbl Koppoaupyet
cBuHe, (NnoTHocTb Pb = 11,34 r/cm3), TO KakoBO COOTBETCTBYIOLLEE 3HAYeHNe B MM/ron?

5. Onpepenute obnactb TemnepaTtyp, B KOTOPO HEBO3MOXHA KOPpO3usi xenesa noa gevictenem H2S po FeS B
CTaHOapTHOM COCTOSIHUM

6.4 MeToanyeckue maTepuansbl, onpegensiowme npowleaypbl OLLlEHUBaHUA pe3ynbTaToB Oby4eHUs
6.4.1 YcnoBus gonycka o6y4arollerocsi K NpoMeXxyToyHou aTTecTauum U nopsaoK NMKBUgauumM akagemMmmyeckomn
3a00MKEeHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6IMYMNTO
«[lMonoxeHne 0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum No AucCUUnIIMHe

YcTHada + MucemeHHasn + KomnbloTepHoe TecTupoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMu No QUCLUNIHe

* BosamoxHocTb nonb3oBatbca [lepuogmdeckon Tabnuuen anemenToB [O.M.MeHoeneeBa, cnpaBoOYHbIMM
Tabnuuamm  pacTBOPUMOCTM, KOHCTaHT guccoumaumm crabbiX 3NeKTPoNUTOB, MNPOM3BEAEHUNA  PACTBOPUMOCTH,
CTaHOapTHbIX AMNEeKTPOAHbIX MOTEHLMANoB, CTaHAAPTHbIX TEPMOANHAMUYECKNX BEMNNYUH, KarbKyNATOPOM.

* Bpems Ha nogroToBKy oTBeTa Ha 3a4éte 45 MUHYT.

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMUOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
7.1 Y4yebHana nutepaTtypa

ABsTOp 3arnasve | NsgaTtenscTeo | o4 nsgaHusa | Cchbinika
7.1.1 OcHoBHas y4yeGHas nuTepaTypa
MycTos, tO. A. Kopposus " 3awmta | Mocksa: Mapartenbckuin 2020 http://www.iprbooksh
MeTarnsnos Jom MANCuC op.ru/106883.html
Hoeropoauesa, O. H., | Kopposus MeTansnos n Hosocunbupck: http://www.iprbooksh
PoroxHukos, H. A. MeToabl 3alLnThI oT HosocnBupckui 0p.ru/99349.html
kopposuu rocyaapCTBEHHbIN 2019
TEXHUYECKNI
YHUBEPCUTET
7.1.2 lononHuTenbHasa y4yebHaa nutepartypa
TJI. NykanunHa, W.C.|Xumudeckoe http://nizrp.narod.ru/
Mwuxannosa, M.A. | conpoTuBneHue M-Bo 06pa3oBaHus n metod/kafobshineor
PaguH mMaTtepuanos U 3awmta oT| Hayku PO, CM6ITYPII. - 2014 gh/2.pdf
koppoaum  [Tekct]:  y4eb. Cne.: CherTypn
nocobve
A. 0. Baxpywes, W.|3awwuta MeTannos OoT| M-BO HayKu 1 BbICLLEIO http://nizrp.narod.ru/
C. Mwuxannosa, T. Jl.|koppo3aun: MNpakTukym obpasoBaHus PP, C.- metod/kafobshineor
Nykanuna, 1. 1. MeTepb. roc. yH-T Npom. gh/1709252282.pdf
Appaliesa TEXHOMOMNI 1 An3aiiHa, 2024

BbICLU. LK. TEXHONOMMK U
aHepreTnkn. — CaHKT-
MeTtepbypr: BLUT3
cnerynta




7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMAaLIMOHHO-CMPABO4YHbIX CUCTEM

OnekTpoHHO-6MbnmoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

OneKTpoHHO-6UbNMoTeuHasa cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

WMHdopmauuoHHas cuctema «EguMHoe  okHO  pgocTtyna Kk obpasoBaTtenbHbiM - pecypcaM.  Paszgen.
Xumusa» [OnektpoHHbin pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

7.3 NepeyveHb NMULIEH3MOHHOro U CBOGOAHO pacnpocTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

7.4 OnucaHune MmaTtepuanbHO-TEXHMYECKON 6a3bl, HeOOXoAMMOMN ANA OCYLUEeCTBNEeHUS obpa3oBaTeNbHOro
npowecca no AucuUnInHe

Ayautopus OcHalleHue

BbiTskHble LWKadbl, TepMocTaTupytowasi 6aHs, BeCbl aHanUTUYeckue, WOHOMEpP, U3MepuTenb
CKOPOCTW  KOPpO3MM, aHanuTU4eckme Becbl, BoAsiHad TepmobaHsi, Habop  OopeTok,
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nocrneaoBaTenibHO MOAKIIOYEHHbIX K BakyyM-Hacocy, paboTawowasi Tsra, Habop XMMUYECKMX
peareHToB, XMMU4yeckas nocyaa, Habopbl 06pa3sLoB METarIoB.
MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, gocka
JlekunoHHas Y A pyA H P a

ayauTopust




