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1. BBEOEHUE K PABOYEN NPOrPAMME OUCLMINUHDI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTenibHOM NporpaMmmbl

BasoBas IZl Ob6sa3aTenbHas I:l JononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas I:l Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl

[laTb OCHOBHble TeOpeTUYECKME NpPeacTaBfieHUA O MOBEPXHOCTHLIX SABIMEHMSX U AUCNEPCHbIX CUCTeMaXx,
nokasaB WX poSib B NPUPOAE U B pas3nnMyHbIX OTpacnsax Hapo4HOro XO3sMCTBa, B TOM YMCNe o4nMTke cOpoCcoB
N BbIGPOCOB MPOMBILLNIEHHbIX NPEANPUATUA W KUITULLHO-KOMMYHANbHOro Xxo3anctea. [aTb BO3MOXHOCTb
crneumanmcTamMm rpaMoTHO YNpaBnATb 3TMMK NpoLeccamu.

dopmMurpoBaHMe TBOPYECKOTO MbILUNEHUs, obbeanHeHne yHOaMeHTanbHbIX 3HAHUA OCHOBHbIX 3aKOHOB U
METOOOB MNPOBEAEHMS WCCMedoBaHWi, C nocriegywoulern obpaboTkom M aHanu3om  pes3ynbTaToB
nccrnegoBaHun.

dopmupoBaHNe HaBbIKOB CaMOCTOATESIbHOTO MPOBEAEHUST TEOPETUYECKMX W 3KCMEepUMEHTasbHbIX
nccrnegoBaHun.

1.3. 3agaum gucumnnuHbI

HayunTb noHMMaTb TeopeTUdeCKME NOSTOXEHNSA KOMNSTIOMAHON XMMNN NOBEPXHOCTHBLIX ABNEHUIN U ANCNEPCHbIX
CUCTEM N UX POSNb B PA3NUYHbIX SBMEHUSX XMBOW U HEXUBOM NPUPOAbl U YENOBEYECKON OESATENbHOCTHU.
3anoXnTbe OCHOBbI KOSNMTOMAHO-XUMWUYECKUX 3HAHWUIA ANS MOHUMAHUSA TEOPETUYECKMX U MPAKTUYECKUX OCHOB
cneuunanbHbIX AUCLUUNINH.

HayunTb rpamoTHO ynpaBnaTb Npoueccamm OYMCTKM ra3oBbIX BbIOPOCOB M CTOYHbIX BO4 U ONTUMWU3ALUK
COOTBETCTBYHOLLMX TEXHONOMMYECKUX NPOLECCOB.

PackpbITb NPUHLMMIBI TEOPETUYECKMUX N IKCNEPUMEHTAsbHbLIX METOAOB Af1S pPeLleHust NpakTUYeckux 3agad
npodeccnoHanbHON HanpaBfeHHOCTW.

1.4. Nepe4eHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHust N0 AUCLMNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3yribTaTaMU OCBOEHUS o6pa3oBaTenibHOM NPOrpaMmmbil

Kopn
OTan opmmpoBaHus
KoMMeTeHLUnn dopmynupoBka KOMMeTEHL MM
2
OlK- 3 [OTOBHOCTb MCNONbL30BaTb 3HAHUSA O CTPOEHMM BELLECTBA,

npupoae XMMUYECKOI CBA3M B PasfIMYHbIX Knaccax

XUMUYECKUX COeNHEHWIA AN NOHUMAHWUS CBOWCTB

MaTepuarnoB 1 MexaHW3Ma XMMUYECKUX MPOLIECCOB,
MpOoTEKALMX B OKpYKAOLLEM MUpe

MnaHupyemble pe3ynbTaTtbl 06y4YeHnsA

3HaThb:

1) cTpoeHue BelecTBa, NPUPOAE XMMUYECKON CBA3N B Pa3NIMYHbIX Kraccax XMMUYECKUX COeAMHEHUN OIS
NMOHMMaHWS CBONCTB MaTepmarnoB U MeXaHu3Ma XMMUYECKMX MPOLLECCOB, NPOTEKAKLUX B OKpYKatoLLEM
Mupe.

YMmeThb:

1) ncnonb3oBaTb 3HaHUs1 O CTPOEHUN BELLLECTBA, NPUPOAE XMMUYECKOW CBA3M B PasfMYHbIX Knaccax
XUMUYECKUX COEAUHEHUIA AN MOHUMaHUS CBOMCTB MaTepuaroB U MexaHu3mMa XMMUYeCcKnX npoLieccos,
NpOTEKaILLMX B OKpY>KatoLLLeM MUpE.

Bnapetb:

1) HaBbikamu MCNonNb3oBaTb 3HAHWSA O CTPOEHMM BELLECTBA, NPUPOAE XMMNYECKON CBA3M B Pa3fINYHbIX
Knaccax XMMU4eCcKUX CoOeaUHEHNI NS MOHMMaHWsA CBOWCTB MaTeprarnoB U MexaHM3mMa XMMUYECKNX
MpPOLIECCOB, MPOTEKAKLMX B OKPYXKaKLLEM MUpe.

OrkK-1 CnocobBHOCTb M FOTOBHOCTb UCMOMNb30BaTbh OCHOBHbIE 2
3aKOHbl €CTECTBEHHOHAYYHbIX OUCLIUMIIVH B
npod)eccuoHanbHON 4esTensHOCTH

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:
1) OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX AUCUUMIWH
YmeTb:
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Kop,
KOMMeTeHUMmn dopmynupoBka KOMMNeTeHL MM

OTan opmMmpoBaHus

1) 1cnosib3oBaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX AUCLMMNIVH B NpodeccroHansHom

neaTenbHOCTU
BnapeTb:

1) CMOCOOHOCTLIO U FOTOBHOCTBIO MCMOSb30BaTh OCHOBHbLIE 3aKOHbI €CTeCTBEHHOHay4HbIX AUCUUNJINH B

npodeccuoHanbHon AeaTenbHOCTH

MK- 18 [[OTOBHOCTb MCMONb30BaTb 3HAHNE CBOWCTB XMMNYECKUX
3M1EMEHTOB, CoeaMHEHNA N MaTepuMaroB Ha NX OCHOBE As
pelleHns 3agad npogeccnoHanbHON OeaTenbHOCTH

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb:

1) CBOMCTBA XMMUYECKNX INIEMEHTOB, COEANHEHNI 1 mMaTepuanoB Ha X OCHOBE 114 pelleHna 3agay

npodeccnoHanbHON OeATEeNbHOCTH
YmeTb:

1) NCMonb30BaTb 3HAHUE CBOMCTB XUMUYECKMNX AfIEMEHTOB, COEOUHEHUI U MaTtepuarioB Ha X OCHOBe OnA

peLLeHunst 3agay npodeccuoHanbHoOM OeaTeNbHOCTH
Bnapets:

1)HaBbIKaMVI MCMNONb30BaTh 3HAHUS CBOMCTB XUMUYECKNX SNIEMEHTOB, COeAMHEHUI N MaTepuanoB Ha NX

OCHOBE 15 pelleHuns 3agad npodeccuoHanbHon AeaTenbHOCTU

1.5. AvcumMnnuHbl (NPaKTUKK) obpasoBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HAYaTo

c¢hopMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:
e 006wa4a n HeopraHudeckasa xumusa (OlK-1, Or1K-3, MK-18)
e opraHunyeckas xummsa ( ONK-3, MNMK-18)
o  dwmsnyeckas xumms (OlK-1, OMK-3, MK-18)

(] npOI/I3BOJJ,CTBeHHaF| npakTuka (I'IpaKTMKa no nonyvYeHuko I'IpOCbeCCI/IOHaJ'IbeIX ymeHwZ nonbiTa

npocdeccuoHansHon aeatensHoctu (MK-18)

2. COOAEPXAHUE ANCLUUMNIUHDI

HanmeHoBaHue 1 cogepxaHue
y4eBHbIX MOoAynen, Tem n popmM KOHTPOIs

Ob6bemM (4achl)

O4HOEe
obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Y4yebHbI Moaynb 1. [lOBEpXHOCTHLIE ABNEHUA U agcopoLumsa

Tema 1. [ucnepcHble cucTembl. [ucnepcHas cuctema. OducnepcuoHHas cpejga.
KonnoungHble pacTBopbl M MX OCOBEHHOCTW. Pasnuuns UCTUHHBIX M KOMMOMAHbLIX
pacTtBopoB. KonmMyecTBEHHbIE XapakTEPUCTUKM W Knaccudukaumss OUCNEPCHbIX
cuctem. [OBEPXHOCTHasi 3SHEPIrUS U MOBEPXHOCTHOE HaTsKeHune. 3aBUCUMOCTb
NMOBEPXHOCTHOIO HAaTshKeHUs OT TemnepaTypbl. CaMonpousBOSbHbIE MPOLECCHl B
NMOBEPXHOCTHOM cnoe. Agcopbums. KonmyecTBeHHbIE XapaKTepUCTMKN aacopoumm.

20

Tema 2. Agcopbums Ha rpaHuue «KUOKMKA pacTBop-ra3». OCobeHHOCTU CUCTEMBI.
3aBUCUMOCTb  MOBEPXHOCTHOrO  HaTsHXKeHUA OT NpUpPOAbl M KOHLUEHTpauuu
pactBopeHHoro BeulecTtBa. [MMB.MAB.IMHB. YpaBHeHne apcopbumm [MGOca.
MocTpoeHune nsotepmbl agcopdbumnmn Mbbca. MNMoBepxHOCTHas akTMBHOCTL. [MpaBuno
Owokno-Tpaybe.

20

Tema 3. YpaBHeHMs, CBA3bIBaOLME NOBEPXHOCTHOE HaTSKEHME BOAHbIX pacTBOPOB
MAB ¢ ux koHueHTpaumen. Teopus MOHOMONEKYnsapHon aacopbuum JleHrmiopa.
OcobeHHocTH agcopbuuu raza unv napa Ha TBepaoM agcopbeHTe. NapameTpsbl, OT
KOTOpPbIX 3aBUCUT BenMYnHa agcopbuum rasa Ha TBepaom agcopbeHTe. Teopus
nonumornekynsapHon agcopbumun. Teopusa B3T.

16

Tekywmmn koHTponb 1 Konnokenym

Y4yeOHbI MoAyINb 2. YCTOMYMBOCTb U KOArynfauusa KONNOMAHbIX CUCTEM

Tema 4. KanunngpHaa  kKoHOeHcaums.  YpaBHeHne  TomcoHa-KenbBuHa.
YCTONYMBOCTb KONMMOUAHbLIX cucTtem. 3aBUCMMOCTb agcopbumm rasoB OT CBOWCTB

14
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6beM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

agcopbeHTta. [MopuctocTtb. [lopuctble u HenopucTble aacopbeHThl. LleonuTbl.
Apgcopbuma Ha rpaHule pasgena  «TBepaoe Teno-XuakocTb». MonekynsapHas
agcopbumns u3 pactsopoB. PakTopbl, BNUSAKOLLME HA MONEKYNSPHYIO aacopbuumio.

Tema 5. 3aBMCMMOCTb MONEKYNSAPHOM afcopbumm OT paBHOBECHOW KOHLIEHTpauuu
agcopbtmea. BnnsiHue Ha MonekynsipHyto agcopbumio npupoabl pacTBopuTens,
npupoabl agcopbeHta u agcopbtusa. dakTopbl, BAMSAIOLWNE HA UOHHYIO aacopbumio
13 pacTBOPOB Ha rpaHuLe pasgena «TBepaoe Teno-XungkocTby.

14

Tekywmn KoHTponb 2 Konnoksuym

Y4yebHbI Moaynb 3. [Tony4yeHne n CBOMCTBA KOJUITOUAHbLIX CUCTEM

Tema 6. VoHutbl. Knaccudmkaums wnoHuToB. CmaumBaHue. KpaeBon yron
cmaumBanus. 'vapodunbHble M rMApPodobHbIE MOBEpPXHOCTU. YpaBHeHue HOHra.
fBneHne cmaumBaHus W KanuNnspHole sBneHus. YpasHeHue [ionpe — HOHra.
Aparesus.

14

Tema 7. dusmyeckne metoabl MONYyYEHNA OUCNEPCHBIX CUCTEM. XUMUYECKNE METObI
MoNy4YeHUst aucrnepcHbix cuctem. [enTusauusi. MeTofbl OYUCTKM  KONMOWMAHbLIX
pPacTBOPOB M UX MPUHLMMbI.

10

Tema 8. OnTudecknme cBONCTBa KONNMOMAHbIX cMCTeEM. PaccesiHue cBeTa. YpaBHEHME
Byrepa - Jlambepta — bepa n ero npaktudeckoe npumMmeHeHue. OnanecueHuus.
MornowleHne cBeTa U okpacka 3onen. YpaBHeHue Panes n ero npaktundeckoe
npumeHeHne. MyTHoCTb. OnTuyeckme MeTodbl UCCNEOOBaHUS  KOMMOUAHbIX
pacTBOpPOB.

16

Tema 9. paHMua ckonbxeHusl. PakTopbl, OT KOTOPbLIX 3aBUCUT A3eTa-noTeHuunarn.
MeToabl onpegeneHus A3eTa-noteHumana. MonekynsipHO-KMHETUYeCKue CBOWCTBa
aucnepcHobix cucteM. CegMMeEHTauMoHHO-AMPdY3MOHHOE paBHOBecKe. YpaBHEHME
Crokca. KuHeTuka koarynsiumm anektponutamu. Teopus OJ190.

14

Tekywmn KoHTponb 3 Konnokenym

NMpomexyTo4yHasa aTrecTauusa No AUCUMNNNHE (3K3aMeH)

36

BCEro:

3. TEMATUYECKWUI MNAH

180

3.1. llekunn
Homepa OuyHoe 06y4yeHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune

N3y4yaeMblX TeM Homep Obvem Howmep O6bem Homep Obbem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)

1 5 4

2 5 4

3 5 4

4 5 4

5 5 4

6 5 4

7 5 4

8 5 4

9 5 4

BCEIO: 36

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA

He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

Homepa O4yHoe 06y4eHne O1Ho-3a04Hoe 3aoyHoe oby4yeHne
Mayqaelablx HanmeHoBaHue Y obyyeHne Y
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
Onpegenexne
1 MNOBEPXHOCTHOINO HaTAXeHUs 5 6
MeTogoM HanbonbLuero
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Homepa H OuyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4eHne
HBYUEEMBIX anMeHoBaHne i oByueHme
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
AaBrieHna My3blPbKOB
BO3gyxa
3 Ancopbums ) YKCYCHOM 5 6
KUCINOThbI yrnem
3 WccnepoBaHue npouecca 5 6
Ha6yX€lHI/IF| Llennosbl
5 Onpepnenexne nopora 5 6
Koaryndauum
8 Onpepnenexne pa3mepoB 5 6
4YacTul gncnepcHblX cCUCTeM
N3mepeHune
ANEKTPOKNHETNYECKOIO é -
9 notTeHunana n onpegeneHve 5 6
3HaKa 3apdda KoJUToOMOHbIX
yacTtuy, MEeTOo0M
anekTpogopesa
BCEIO: 36

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe obyueHue OuHo-3aouroe 3ao4Hoe oby4yeHne

y4e6HbIX dopma Y oby4yeHne y
mogynei, no

KOHTpONA

KoTOpEIM 0 po“ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoAMTCA SHaHuu cemecTtpa cemecTtpa cemectpa

KOHTPOIb

1,2,3 Konnoksunym 5 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIoCs

OuyHO-3a04HOE

3aoyHoe obyyeHve

Buabl caMoCTOSITENBHOM paboThi Ouroe 0Byuetne 06y4eHme
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBOeHVe TeopeTu4eckoro marepuana 5 36
MoprotoBka k NabopaTopHbLIM 3aHATUAM 5 36
MoproToBka K aK3ameHy 5 36
BCEIO: 108

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTepucTuka BUAOB U UCMIOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eGHbIX 3aHATUI

O6beM 3aHaTUI
B MHHOBALMOHHbIX hopMax

HaumeHoBaHne (4achbl)
B/MAOB yqequ'X Mcnonb3yemble MHHOBALMOHHbIE (DOPMbI o o © o @
3aHATUI Q3 - oz
e eI I
-3 zZ T Z 7
3 | 333| 88
[¢] ® 0 ® o
JlabopaTtopHble | Pabota B komaHae 18
3aHATUSA
BCEIO: 18
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7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaanUMOHHaA | X 6anano-pel71T|/|Hroaa;|

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa

a) ocHoBHas yyebHas nutepatypa

1. BepesoBuyk, A.B. dusunyeckas xummnsa [QneKTpoHHbIN pecypc]: yuebHoe nocobue/ bepesoBuyk A.B.—
OneKTPOH.TeKCToBblE AaHHble.— CapatoB: Hay4yHas kHura, 2012.— 159 c. Pexxum goctyna: IPRbooks
http://www.iprbookshop.ru/8191

0) pononHuTenbHasa yyebHas nutepartypa

2. KonnovagHasa xvmunsi [ONeKTPOHHbIN pecypc]: npakTuyeckne paboTbl s CTYAEHTOB 4 Kypca OHEBHOIO
oTgeneHus, obyyatowmxcs no cneyunansHoctn 050101.65 (032300) — «Xumusay» n HanpaeneHuio 540101.61
— «Xnmnyeckoe obpasoBaHme»/ — ONEKTPOH.TEKCTOBbIE AaHHble.— M.: MOCKOBCKUI ropoacKom
negarormyecku yHneepcutet, 2010.— 52 c. Pexxum goctyna: IPRbooks http://www.iprbookshop.ru/26502
3. BonbiHckniA, AJ1. Ponb NOBEPXHOCTHbIX IBNEHWIA B CTPYKTYPHO-MEXaHUYEeCKOM NoBeAeHUM TBepAbIX
nonnmepoB [OnekTpoHHbIN pecypc]/ BonbiHckun A.J1., BakeeB H.®.— OnekTpoH.TekCcToBble AaHHble.— M.:
®USMATIINT, 2014.— 534 c. Pexum goctyna: IPRbooks http://www.iprbookshop.ru/30195

4. KpaTknin cnpaBoYHMK OU3NKO-XUMUYECKNX BEMNYUH HEKOTOPLIX HEOPraHMYECKNX U OpraHuYecKnx
coeiHEHUN [QNeKTPOHHbIV pecypc)/ — SneKkTpoH. TekcToBble AaHHble.— Camapa: PEABU3, 2011.— 68 c.
Pexum goctyna: IPRbooks http://www.iprbookshop.ru/18405

8.2. NepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHUs ans caMoCcToATeIbHOM paboTbl 06yyarLWwmMxcs
no gucumnsnHe

1. KonnoungHasa xumus : yuebHuk anst 6akanaspor / E. 1. WykuH, A. B. MNepuos., E. A. AmenuvHa. — 7-e usg,,
ucnp. n gon. — M. : UsgatenbcTtBo OpanTt, 2016. — 444 c.

2. Kypc konnoungHon xumun. NoBepXHOCTHbIE SIBMIEHUSA 1 ANCNEPCHbIE CUCTEMBI : [y4ebHuK ans By3os] / HO.
. ®ponos. - N3g. 3-e, cTep., ucnp.. -M. : AnbsHc, 2009. - 464 c.

3. KonnovaHasa xumuns. dusmdeckas XuMnst ANCNEPCHbIX CUCTEM : y4eb. Ana CTYAEeHTOB yYpexaeHUn BbiCLU.
npod. obpasoBaHus, oby4vatoLmxcsa no cneumansHocTn 060301.65 «Papmauma» no gucumnnuHe «dus. n
konnoug. xumunsay / KO. A. Epwo. — M. : TOOTAP-Meana, 2012. — 352 c. : vn.

8.3. MNepeyeHb pecypcoB nHhOPMaLMOHHO-TeNIEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobXo04UMbIX At OCBOEHUA AUCLUNIIUHBI

1. CanT aMNeKTPOHHbIX y4EOHNKOB 1 NOCOOMI MO XMMUK, B TOM YMCNE, KONSIOUAHOW XUMUW:
http://www.rushim.ru/books/books.htm

2. ObpasoBaTenbHbI NopTar, rae OCBeLLEHbl TEOPETMYECKUE Y NPUKITALHbBIE acrneKTbl OCHOBHbIX METOA0B
nccnefoBaHus konnongHbix cuctem: http://www.orgchemlab.com

3. NowuckoBas 6a3a cnekTpanbHbIX JaHHbLIX OpraHnyeckux BellecTs: http://organicworldwide.net

4. Xumnyeckun katanor. Cantbl 1 KHUrK http://www.ximicat.com

5. Chemnet - oduumanbHoe  3MNEKTPOHHOe  m3gaHve  xumudeckoro  dakynbteta MY
http://www.chem.msu.ru/rus

6. CnpaBo4HO-MHGOPMALMOHHLIN canT no xumun http://www.alhimikov.net

7. Basbl gaHHbIX, MHPOPMALMOHHO-CMPABOYHbIE Y MOUCKOBbLIE CUCTEMBI:
http://www.chem.msu.su/cgi-bin/tkv.pl.

http://www.twirpx.com.

http://www.sciteclibrary.ru/.

8.4. NepeyveHb MH(POPMaALMOHHbIX TEXHOMOIMIN, UCMOMb3yeMbIX NPU OCYLLeCTBIEeHUU
ob6pasoBaTenbLHOro npouecca No gMcUMnnuHe, BKIKOYasa nepevyeHb NPOrpaMMHOro obecrnevyeHus u
MH(OPMALMNOHHBbIX CMPAaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepumanbHO-TEXHMYECKON Ba3bl, HEOO6X0AMMOM ANs OCYyLLeCTBNEeHUA
obpasoBaTenibLHOro npouecca no AMcuunnmHe

1. lekumMoHHasa ayauTopus ¢ MynbTUMEANNHBIM Y4eBHbLIM KOMMIIEKCOM

2. YyebHas nabopatopust Anst U3y4eHUss OCHOBHbIX KOMMOWAHbLIX NPOLIECCOB

8.6. UHble cBegeHunAa u (Mnu) maTepuansbl
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He npegycmoTpeHo

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKNXCA NO OCBOEHUIO

ONCLUUNINHbI
Buapbl y4ebHbIx
3aHATUUN N
CaMoCTodATENbHAA OpraHM3au,m| OeATeNnbHOCTU o6yqa|ou4eroc;|
paboTta
oby4aroLmxcs
Jlekumm MpopaboTka paboyen nporpaMmbl MO AAHHOW AMCUMUNNUHE, PabOTy C KOHCMEKTOM
NeKUMn n y4yebHbIXx nocobuin no gaHHow aucumnnuHe. NpocMoTp nepuoamyecKknx
W3O0AHUA  POCCUMACKMX W  3apybexHblx, pecypcoB WVHTepHeT, nonb3oBaTbCs
KOHCyMnbTauMsaMu npenogasartens.
JlabopaTopHbie PaboTa ¢ yuebHo-MeTOoaMYEeCKMMIN Nocobusimmn no nadopaTopHom paboTe,
3aHATUSA Nnony4YyeHne HaBbIKOB MOJTydeHMs MONTIMMEPOB U NCCNeaoBaHNsi CBOWCTB NOnvMMepa,
MOHATb MPUHLUMbI NCMOMNb30BaHKS NMONIMMEPOB B MPON3BOACTBE NNacTMacc, NakoB U
KpacoK, XMMNYECKMX BOJIOKOH, PE3UH, KOMMO3ULIMOHHbIX MaTepuanos u ap.
CamoctosiTenbHaa | MNpyn NOAroToBKE K 3K3amMeHy Heob6xooumo npopaboTaTb KOHCMEKTbl  MeKuui,
paboTta peKoMeHOYEMYIO nuTepaTypy, npopaboTaTb BOMPOCLI K 3K3aMeHy, Mony4uTb
KOHCynbTauui y npenogaBaTtens. YCBOeHWE TeOopeTU4eckoro MaTtepuana,
NoAroToBKa K TabopaToOpHbIM 3aHATUAM U 3K3aMEHY.

10. ®OHA OLEEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasaTenen v KpUTEPUEB OLIEHUBaHWSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMMNETEHLIMA Ha 3Tanax ux popmmpoBaHus

Koa
KOMNETEHLIMM HavnmeHoBaHue MpencraBsnexue
o OLeHOYHOro OLEeHOYHOro
(atan MokasaTenu oueHWBaHWUS KOMNETEHLUI
cpeacTtea cpencTea B hoHae

dopmMMpoBaHus)

MK-18 (2) 1. N3naraeT 6a30Bble 3aKOHbI KONOUAHOM 1. YcTHOE 1. MepeyeHsb
XVMUU U UMEET NpeacTaBneHme o ousnko- cobecegoBaHune BOMPOCOB K
XUMUYECKUX SABIMEHUAX 2. NMpakTnyeckoe | ak3ameHy (45
2. lemoHCTpUpyeT nprMeHeHne 6a30BbIX TUMNOBOE 3aJaHne | BOMpPOCOB)
3aKOHOB KOJSTIONOHON XUMUU K PELUEHUIO 2. MNpaktnyeckne
3apay TUMNOBbIE 3a4aHus
3. Vicnonb3yeT TeopeTnyeckme 3HaHus no (15 3apauv)
KONMMOWOHOW XMMWM AN peLleHmns
npakTMyeckmx 3agay

OlnK-1 (2) 1. ilanaraeT OCHOBHbIE 3aKOHbI 1. YcTHOE 1. MNepeveHb
€CTEeCTBEHHOHAYYHbIX OUCLUMIVH cobecegoBaHune BOMPOCOB K
2. [leMOHCTpUMpYET CNOCOOHOCTL U 2. MNpaktuyeckoe | 3k3ameHy (45
FOTOBHOCTb MCMNOMb30BaTb OCHOBHbIE 3aKOHbI | TUMOBOE 3a4aHWe | BOMPOCOB)
€CTeCTBEHHOHaYYHbIX ANCLMNINH B 2. NpakTnyeckne
npodeccnoHanbHoON AesTeNbHOCTH TUNOBbIE 3a4aHus
3. cnonb3yeT OCHOBHbIE 3aKOHbI (15 3apauv)
€CTeCTBEHHOHaYYHbIX ANCLMMNIVH B
npodeccnoHanbHON AEATENBHOCTH

OlK-3 (2) 1. Noka3sbiBaeT 6a30Bble 3HAHMA O CTpoeHun | 1. YcTHoe 1. MepeyeHsb
BeLLeCcTBa, NPUPOAE XMMUYECKON CBA3N B cobecegoBaHune BOMPOCOB K
PasnmnyYHbIX Knaccax XMMNYeCcKnx 2. NMpakTnyeckoe | ak3ameHy (45
coeguHeHun TUMNOBOE 3agaHne | BOMpPOCOB)
2. [leMOoHCTpUpyeT roTOBHOCTb 2. MNpakTnyeckune
NCMNOMb30BaTh 3HAHUS O CTPOEHUN TUMNOBbIE 3a4aHus
BELLECTBa, MPMPOAE XMMNUYECKON CBSA3N B (15 3apauv)
Pasnmn4YHbIX KNaccax XMMNYECKMX
COeOVHEHUI NS NOHMMaHUs CBONCTB
MaTepuanoB U MexaHuaMa XMMUYECKUX
NpoLEeccoB, NPOTEKAOLWMNX B OKpYXatoLLeMm
Mupe
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Koa

HanmeHoBaHue MpenctaBneHne
KOMMNeTeHLnmn
. OLIEHOYHOro OLIEHOYHOro
(aTan MokaszaTenun oueHnBaHNA KOMMNETEHLMI
cpencTtea cpencTtea B hoHae
dopmMrpoBaHus)

3. |/]CI'IOJ'Ib3yeT 3HaHNA O CTPOEHUUN

Pa3fmM4HbIX Knaccax XMMnN4YeCcKnx

Mupe

BewecTBa, npunpoae XUMMYECKOW CBA3N B

COeaMHEeHNN Ana NOHUMaHUA CBOWCTB
MaTepunarnoB 1 MexaHn3aMa XMMUYECKNX
MpPOLIECCOB, MPOTEKALWMX B OKpYXXatoLLEM

10.1.2. OnucaHu1e WKan u KpUTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka o KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaguLNOHHON
LKane YcTHoe cobecenoBaHue MpakTnyeckoe 3agaHve
O6y4atowmmncs nokasbiaeT Ob6yvarowunca 0eMOHCTPMpPYET NpaBuslbHOE
BCECTOPOHHEE U rMybokoe 3HaHue NMOHUMaHWeE YCrNoBUs 3aa4n, BrageHNe HaBbikamu
OCHOBHbIX 32KOHOB KOJIITONAHOM €ro aHanusa, Bblbopa HyXXHbIX 3aKOHOB 1 hOpPMYI
XUMUK, CBOOOAHO OPUEHTUPYETCS B Onsl ee peLleHuns, 3HaHWe pa3MepHOCTEN BENUYNH
OCHOBHBbIX MOHATUSAX, TEPMUHAX U KONMMOWOHOW XMMUK. YMEET NPUMEHSATb
onpefeneHnsix Npy OTBETE; YCBOWIT MaTeMaTuU4eckuin annapaT 4ns peanusauuu nnaHa
OCHOBHYH U 3HAKOM C peLleHuns 3agadum 1, ecnmn 3To Heobxoanmo, MOXeT
[OOMOSNTHUTENBHON NUTepaTypow; npencTaBuTb ero rpaduyecky. Monyyun
OTNMHHO MOXET 0OBSCHWUTL B3aMMOCBS3b NpaBWbHbBIN OTBET U MOXET €ro
OCHOBHbIX 32aKOHOB KOJIITOMOHOM WMHTEPNpPEeTUPOBaTb, BbIMOJTHAET BCE 3a4aHus,
XUMWUU N UX 3HAYEHNE aNng npegycMoTpeHHble hopMamMmn KOHTPOIS
nocnegyoLien npodeccmoHansHom
OesTenbHOCTU; NPosIBNsieT
TBOPYECKME CMOCOOHOCTY U LUMPOKYHO
3pyamnLmMIo B NCMOMb30BaHWM
y4yebHOro matepmana.
O6yyatoummncs nokasbiaeT Ob6yuyatounca 0eMoHCTpUpyeT 4OCTaToOuHOe
[OCTaTOYHbIV YPOBEHb 3HAHWM NMOHUMaHWeE YCroBUs 3aa4n, BrageHNe HaBblikaMu
OCHOBHbIX 32KOHOB KOJIITONAHOM €ro aHanusa, Bblbopa HyXHbIX 3aKOHOB 1 hOpPMYI
XUMWUW, OPUEHTUPYETCSH B OCHOBHBLIX | ANS €€ pelleHnsi, 3HaHne pasMepHOCTEN BESNYMH
MOHATUAX W onpegeneHnsx; yCBoun KonnongHow xvmum. JonyckaeT He3HaunTenbHble
XOpOoLo OCHOBHYO nutepaTypy; AonyckaeT MOrpeLLHOCTM NPV NPUMEHEHUN MaTEMaTUYECKOro
He3HauyMTenbHbIe MOrPEeLLIHOCT NPU | annapaTa Ans peanu3auun nraHa pelleHns 3agaym
oTBETax Ha BOMpoCkI Monyyunn npaBuWIbHbIN OTBET, HO UCMbITLIBAET
3K3aMeHaLUMOoHHoro buneta u 3aTpyOHEHUS C €ro nHTepnpeTaumen.
[OMONTHUTENbHLIE BONPOCHI
npenogasaTtensi.
OOyyvatoLmincst nokasbiBaeT 3HaAHUS O6yyvatowuincs BHUKaAET B CMbICI YCIOBUS 3a4auu,
y4yebHOro matepuana B NMOHUMAET NNaH ee peLleHns, OOHaKO, HE MOXET B
MUHUMarbHOM OObEME; MOXET MOTHOM Mepe C NOMOLLbI0 MaTeMaTUYECKOTO
chopmMynupoBaTh 3aKOHbI annaparta peanu3oBatb ee pelueHve. 3HaeT
KONMMOWAHOW XMW, NOHATUS U pa3MepHOCTU BEMNUYUH KOMNNIOUAHON XUMUN, MOXET
YOOBNETBO- onpegerneHnsi, Ho Npu 3ToMm, caenaTb PUCYHOK UITN CXEMY, MOSICHSIOLL YO
pUTEnbHO ponyckas 6onbLIoe KONM4eCcTBO pelleHne 3agayn.
HenpuHUMNuanbHbIX OLIMOOK; 3HAKOM
C OCHOBHOW NUTEpaTypon; Jonyckaet
CYyLLLECTBEHHbIE OLLIMOKM B OTBETE Ha
3K3aMeHe, HO MOXET YCTPaHUTb UX
noA pyKkoBOACTBOM NpenogasaTens.
O6yyatowmncsa He nmeet Ob6yuyatoLumncsa He MoXeT NpoaHanM3npoBaThb
HeyROBNETEO- [0CTaToOYHOrO YPOBHS 3HAHUS ycriosue 3ajiaum, HaMeTUTh NiaH ee peleHns,
ONCUMNIWHBI; HE MOXeT BblIOpaTb 3aKOHbI KONNOUAHOM XMMUK U NITOXO
PUTENEBHO chopMynupoBaTb OCHOBHbLIE 3aKOHbLI | OPUEHTUPYETCS B BEMNMYMHAX KOMNMOUAHON XUMUN,
KONMMOUAHOW XMMWK; NIIOXO He BNnajeeT MaTeMaTM4yeckMm annapaTom.
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OpPUEHTUPYEeTCH B OCHOBHbIX
MOHATUSAX U onpeaeneHnsix; Nrnoxo
3HaKoOM C OCHOBHOW NuTepaTypou;
[OMycKaeT Npu OTBETE Ha 3K3aMeHe
CYLLLECTBEHHbIE OLLINOKM N HE MOXET
YCTPaHUTb UX gaxe nog
pyKOBOACTBOM npenogasaTens.
MonbiTKa cnucbIBaHwus,
NCNonb30BaHUSA HepaspeLLeHHbIX
TEXHUYECKNX YCTPOWCTB UMK
nonb3oBaHWe NoacKka3skom Apyroro
Yyenoseka.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMEeHUM1, HaBLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepusyrouwme atanbl POpMUpPOBaHUsA
KOMNeTeHuUn

10.2.1. NMepeyeHb BONPOCOB K 3K3aMeHY, pa3paboTaHHbIN B COOTBETCTBUU C YCTAaHOBJIEHHbIMU
atanamu ¢popMMpoOBaHUA KOMNETEHLUN

Ne dopmynupoBka BONpocoB Ne
n/n TEMbI

1 | MNMpeameTt 1 3Ha4eHMe KonnongHon xumumn. fiucnepcHole cuctemMel. lucnepcHas cucrema. 1
OwncnepcuoHHas cpega. KonnongHble pacTBOpbl K MX 0COGEHHOCTU. Pasnuumsa CTUHHBIX 1
KONIIOMAHbIX pacTBOPOB.

2 | KonnyecTBeHHbIE XapaKTEPUCTUKN U Knaccudukaums GUCnepcHbIX CUCTEM. 1

3 | NoBepxHOCTHas SHeprus N NOBEPXHOCTHOE HaTsXKeHne. 3aBMCMMOCTb NOBEPXHOCTHOIO 1
HaTsXKeHWs OT TemnepaTypbl.

4 | Camonpon3BosibHbIE NPOLECCHl B MOBEPXHOCTHOM CIl0€. 1

5 | Agcopbuums. KonnyecTBeHHbIe XxapakTepucTukn agcopoumn. Knaccmdpukaumsi 1
afacopbumoHHbIX npoueccoB. OCOB6EeHHOCTU PUNYECKON U XMMUYECKOW aacopbumu.

6 | Aocopbuums Ha rpaHule «kuakum pactsop-ras». OcobeHHOCTU cucTeMbl. 3aBUCMMOCTb 2
NMOBEPXHOCTHOIO HATSHKEHMS OT NPMPOAbI U KOHLIEHTpauumn pacTBOPEHHOrO BELLeCTBa.
MNB.MAB.IMHB.

7 | YpaBHeHwne agcopbuun M'mb6ca. 2

8 lNocTpoeHmne nsorepmbl agcopbumm mMbbea. 2

9 | lNoBepxHOCTHas akTMBHOCTbL. [Npasuno [iokno-Tpaybe. 2

10 | OpwueHTtaumsa monekyn NAB B NOBEpXHOCTHOM CIoOeE. 2

11 | YpaBHeHus, cBA3bIBAKOLLME NOBEPXHOCTHOE HATsXXeHUe BOAHbIX pacTtBopoB [AB ¢ nx 3
KOHLIEHTpaLuen.

12 | Teopua moHOMOMeKynsipHon agcopbumm JleHrmiopa. 3

13 | OcobeHHoCTM apcopbuum rasa unu napa Ha TBepaom agcopbeHte. lNMapameTpsl, OT 3

KOTOpbIX 3aBUCUT BenuMYnHa agcopbuumn raza Ha TBepaom agcopbeHTe.

14 | 3aBucumocTb agcopbumu rasa Ha TBEpPOOM aacopbeHTe OT ero KoHUueHTpauuu (4aBneHus) 3
npy NOCTOSIHHOW TeMmnepaType. YpaBHeHne ®penHannxa.

15 | Teopusa nonumonekynspHon agcopbummn. Teopusa B3AT. 3

16 | OnpepgeneHue ygenbHon NOBEPXHOCTMU. 4

17 | KanunnapHaga koHaeHcaumsa. YpasHeHne TomcoHa-KenbBuHa. 4

18 | 3aBucumocTb agcopbumm rasoB oT CBOMCTB agcopdeHTa. MopuctocTtb. MNopucTbie n 4
HenopwucTble agcopbeHThl. LieonuTbl.

19 | 3aBucumMocTb agcopbumm OT CBOMCTB rasa. [paktnyeckoe npMMeHeHue agcopoLmm rasos. 4

20 | Agcopbuus Ha rpaHuue pasgena «TBepaoe Teno-xuakoctby». MonekynsapHas agcopoumsi 4
13 pactBopoB. PakTopbl, BNMAIOLLME HA MOMEKYNAPHYIO agcopbuumio.

21 | 3aBMCMMOCTb MONEKYNISAPHOM aAcopbumnmn OT paBHOBECHOW KOHLEHTpaumn agcopbTmea. 5

22 | BnusiHMe Ha MOJEKYNApHY agcopoumio Npmpoabl pacTBOpUTENS, NPUPOAbl agcopbeHTa u 5
agcopbTmBa.

23 | Agcopbuus Ha rpaHuue pasgena «TBepAoe Teno-Xuakoctby. VMioHHas agcopbumsi u3 5
pacTBOpPOB.

24 | dakTopbl, BNUSIOLIME HA MOHHYIO aacopOumio N3 pacTBOPOB Ha rpaHuLe pasgena «TBepgoe 5
TENOo-XUaKoCTb».

25 | NMoHuTbl. Knaccudukaums MOHMTOB. 6

26 | CmauumBaHue. Kpaeson yron cmaumsaHus. uapodunsHele n ruapodobHble NOBEPXHOCTMU. 6

YpaBHeHue HOHra.
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27 | flBneHMe cMauymBaHus U KanunnsapHble aBneHus. YpasHeHue [ionpe — KOHra. 6
28 | ABneHue cMaymBaHus 1 KanunnsapHble aBrneHus. YpaBHenue Jlannaca — FOHra. 6
29 | Agresus. 6
30 | dusunyeckme MeToabl NONyYEHUss AUCNEPCHBIX CUCTEM. 7
31 | XuMmunyeckne meToabl NONy4eHUs aucnepcHoix cuctem. Nentnsaums. 7
32 | MeToAbl OYUCTKM KONMOUOHbLIX PACTBOPOB N NX NPUHLMIMLI. 7
33 | OnTuyeckme CBOMCTBA KONIOMAHO-AUCNEPCHBIX CUCTEM. YpaBHeHMe Panes n ero 7
npakTudeckoe npumeHeHne. MyTHOCTb.
34 | OnTuyeckne CBOMCTBA KOMNNOMAHO-AMCMNEPCHbIX cucteMm. YpaBHeHue byrepa - JlambepTa — 8
Bbepa 1 ero npaktmnyeckoe npumeHeHune. OnanecueHums.
35 | OnTuyeckne MeTodbl UccneoBaHms KOMMOUOHbIX pacTBOPOB. 8
36 | OnEeKTPOKMHETUYECKME CBONCTBA ANCMNEPCHBIX CUCTEM. DNEKTPOKUHETUYECKUE ABMEHMS. 8
37 | Oseta-noteHuyuan. CTpoeHne OBONHOIO 3NEKTPUYECKOro Crosi YacTuubl. 8
38 | OneKTpoknHeTnyeckue siereHus. NoteHumnansl Te4EHNS U ceaNMEHTALINN. 8
39 | Nyt obpasosanus J3IC. 8
40 | CtpoeHune konnougHbix muuenn. Mpasuno PasHca — MaHeTa. 8
41 | paHuua ckonbxeHus. PakTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noTeHuman. Metoapl 9
onpeaenennsa aseta-noTeHumana.
42 | MonekynsipHO-KMHETUYECKME CBONCTBA ANCNEPCHBIX CUCTEM. 9
43 | CegmMmeHTauMoOHHO-AMGdY3MOHHOE paBHoBecKe. YpaBHeHue CTokca. 9
44 | ArperaTuBHas yCTOMYMBOCTb KONnouaHblx pacteopos. Koarynauus. MNMpasuno Wynbua- 9
Mapgw.
45 | KnHetuka koarynsumu anektponutamu. Teopus AJ19O0. 9

10.2.2 BapmaHT TMNOBbIX 3a4aHUN (3aAaY), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIEHHbIMU
3Tanamu (popMUPOBAHUA KOMNEeTeHUUn

o
I_II\;” Ycnoeust TUNOBLIX 3a4a4 Otset
1 | YoenbHas noBepxXHOCTb KOMMOWAHBIX YacTUL, 30J1s1 30/10Ta CO CPeaHUM 6-10° M2/kr

anameTpom 10° M paBHa

2 | 'mpgposonb Agl nonyyeH cmelweHneMm paBHbIX obbemoB pactBopoB | {[AgllmnAg*(n-x)NOs}*
AgNOs (1-102M) n Kl  (8:10-% M). MuuennsipHas cpopmyna 3ons umeeT | XNOsz
BMA;

3 | EmkocTb kKaTuoHMTa paBHa 5 Mr-ake/r. [Ans o4ncTkm 1 M3 CTOYHBLIX BOA OT 63r
WOHOB Meau KoHueHTpaumen 10 wmr/n noTpebyeTcs MuHUManbHoe
KOMNMMYECTBO KaTMOHUTA:

10.3. MeToanyeckue matepuansbl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BrageHui (HaBbIKOB U (Unu)
NpPaKTU4YeCKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLWwmxX 3Tanbl POpMUPOBaAHUA KOMNETEeHLUN

10.3.1. YcnoBusa ponycka o6yuvawwerocas K caade 3K3amMeHa WM Mopsafok nNUKBupauuu
aKkageMu4ecKkomn 3a40MKEeHHOCTU

MonoxeHne O nNpoBeOeHWM TEKYLLEro KOHTPOMs YCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaumm
obyuvatoLmxcs.

10.3.2. ®opma npoBeaeHUs MPOMEXYTOYHOM aTTecTalumm No AUCLUUNIINHe

ycTHasa | X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE nHasa

10.3.3. Oco6eHHOCTU NpPOBeAeHUA IK3aMeHa
e B0O3MOXHOCTb NONb30BATHLCS CMPaBOYHbIMU Tabnuuamu, KanbKynaTopom;
e Bpemsi Ha NoAroToBKy oTBeTa No Gunety 45 MUHYT.
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