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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-4 CnocobOeH MpOBOIUTH HAYYHO-HCCIICIOBATEILCKUE M OMBITHO-KOHCTPYKTOPCKHE pa3pabOTKu IMpHU
UCCJIETOBAHUU CaMOCTOSITENIbHBIX TEM

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-4 Cnocob6en npoBouth |MHTEpIpEeTHpYET (hM3HKO-XUMUYECKHE MPOLECCHI

Hay4YHO-MCCIICOBATENbCKHIE |IPOUCXOASIINE Ha MeX(a3HbIX TpaHULAX TBEPABIX,
1 OTNBITHO-KOHCTPYKTOPCKHE | YKUIKUX M ra3000pa3HbIX (a3 MpH PelIeHUH KOHKPETHOM
pa3paboTKH mpu 3aJa4u

WCCIIEJOBAaHNUN
CaMOCTOSITETIBHBIX TEM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CrnocobGeH TpOBOIUTH HAyYHO-HCCIENOBATEIBLCKUE U OMBITHO-KOHCTPYKTOPCKUE
pa3paboTKu MPHU UCCIICOBAHUN CAMOCTOSTEIIbHBIX TEM

Ne HaumeHnoBanue ®dopma
/1 JIACIIUTUINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 3 4 7 8
1 |BoccraHoBineHue u +
PEKyIbTUBALIUS
HapyLICHHBIX
MIPUPOJHBIX OOBEKTOB
2 | AucnepcHbIE CUCTEMBI +
3 | KomnontHo-XxuMH4IeCK +

M€ METOJIBI 3aIUTHI
OKpY>Karollen cpesibl

4 |IIpenmurmoMHast +
NpaKTHKA




5 |TexnoreuHsrie +
CUCTEMEI U
SKOJIOTHUECKUHN PUCK

6 | du3uKOXUMHS +
OromnoIMMepoB

7| XuMnueckne acrekTsl | +
SKOJIOTHH

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

Jucuunnuna «IIporeccsl Ha TOBEpXHOCTH paszena (a3 OTHOCUTCS K 4acTd, popMupyeMoil yuacTHUKaMU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

JucuumuinHa «IIporecchl Ha TOBEpXHOCTH paszena (as3» uzyyaercs B 4 cemecTpe.

3.00beM u conepxaHue JUCUUILIAHBI
3.1.00beM OUCLMILUIAHEL:

Ounas

Bun yueOHOM paboTHI
ny p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHas pabora 32
Jlexmm (Jlextmm) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 40

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
4 cemecTp
1 [ToBepXHOCTB: CobecenoBanue

OCHOBHBIE TTOHATUS 4 4 10
U METOIBI aHAIN3a

2 CmauuBaHue 414 |10 JlabGopatopHas
pabora
3 AncopOuus u CobecenoBaHue;
necopormst 44|10 TecTupoBanue;
JlabGopatopHas
pabora
4 [Tepepacnpenenenu TecTtupoBanue;
€ 3aps/I0B Ha 44|10 CobecenoBanue
KOHTAKTHPYIOIIHUX
MOBEPXHOCTAX

Tema 1. IloBepXHOCTH: OCHOBHBbIE MOHATHS U MeTOAbI aHaau3a (I1K-4)
Jlexknus.
1.0Onpenenenyie MOHATHS TOBEPXHOCTH.



2.Heo0XonuMOCTh BaKyyMHUpPOBaHUS TMpPU W3YyUYEHHH ITOBEPXHOCTH TBEpAOro Tena. Bpemsi oOpazoBaHus
MOHOCIIOH.

3.IToHATHS U ypaBHEHHS BaKyyMHOM TEXHHUKH: OBICTpOTa JEMCTBUS Hacoca, OBICTPOTa OTKayKu oObema,
NPOBOAMMOCTb, IIOTOK, OCHOBHOE YpaBHEHHWE BAaKyyMHOH TeXHUKH (00MacTb €ro NPUMEHEHHs),
KPHUOBaKyyMHBIE HACOCBL.

4.ITpurotoBieHnEe aTOMapHO-YUCTON MMOBEPXHOCTH.

5.Metoapl aHanM3a MOBEPXHOCTH: AUQPPAKIUSA AIEKTPOHOB, IEKTPOHHAS! CIEKTPOCKONHS, 30HAUPOBAHHUE
MOHAMM, MUKPOCKOIIUSI.

6.CxaHupyroIiasi 30H0Basi MUKPOCKOIIHS: TyHEIbHasi U aTOMHO-cuiioBasi (ACM).
7.KoHTaKkTHBIN, OECKOHTAKTHBIN, MOJTYKOHTAKTHBIN peskuMbl ACM.
IIpakTH4eckoe 3aHATHE.

1.Pacuer TemIoOTHI aACOPOIMU IO U30CTEPAM COPOLIMU H IO 3aJaHHBIM BpEMEHaM >KU3HU aTOMOB Ha
IIOBEPXHOCTH TBEPAOIO TEJIa.

2.Pacder BenMYMH TOKPBITHUS CJI0A afacopbara mo uorepmam [edapu u JIaHrMIopa.

3.0mpenenenre 3HaueHUM KOA((OULIMEHTOB aKKOMOJAIMH SHEPTUU aTOMOB Ta3a Ha MOBEPXHOCTSIX
TBEP/ABIX TEJ MO PA3TUYHBIM MOAECIISIM.

2.Pacuer BenmuuMH MOKPBITHUS cJ10s afcopbara mo u3orepmam l'enpu u JIanrmropa

3.0Omnpenenenue 3Ha4YeHUM KO3PPHUIIMEHTOB aKKOMOJIALIMK SHEPTUU aTOMOB Ta3a Ha MOBEPXHOCTSIX
TBEPABIX TEJ MO PA3TUYHBIM MOACIISIM.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1.UcTopuueckuii ouepk pa3BUTHUS MPEACTABICHUI O TOBEPXHOCTH paszaena ¢as.

2. MOJIGKYJIHPHOG AABJICHUC, TMOBCPXHOCTHOC HATSXKCHUC U MCTOABI €0 OIIPCACIICHHA.

Tema 2. CmauuBanmue (I1K-4)
Jlekumus.
1.KpaeBoii yros cMauyuBaHus
2.I'mapodobubie U TUAPOPHUIBLHBIEC TOBEPXHOCTH
3.Anre3us U Kores3us
4. dnoTanus
5.MonekynsipHble TEOPUHU CMadyuBaHUS
IIpakTH4eckoe 3aHATHE.
[IpakTrueckoe 3aHATHE MO ONPEIEICHUIO KPaeBOrO yIlla CMAYMBAHUS HA Pa3HbBIX IOBEPXHOCTIX
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. PacueTsl Benu4MH paOOTHI AATE3UU U KOTE3UH.
2. OHpCI[GHeHI/IC KPUTHYCCKOI0 MOBCPXHOCTHOI'O HATSXKCHHUA CMaYHUBAHU A
Tema 3. Ancopouus u necopouus (I1K-4)

Jleknus.
1.OcHoBHBIC onpeneneHus. Puznueckas U XUMHIECKast COpOIHs.



2.U3oTepmbl, n30CcTephl U H300aphl copounu. HaxoxaeHue TeroTsl COpOIMU O U30CTEPaM.

3.Kunetnka aacopOIuu, CKOPOCTb aJCOPOIMH: BBIPAKCHHUS [JII M3MEHEHHUS KOJIMYECTBA YACTHUI[ Ha
€IMHUIIC TIOBEPXHOCTHU B €AMHUILY U JUTSI K3MEHEHHUS KOJIMUYECTBA MOHOCIIOEB B €IMHUILY BPEMECHHU.

4. Tepmuueckas necopoumsi. YpaBaenue [lonanu-Burnepa. [Topsaok KUHETHKHU AeCOpOITUN.

5.IlomyueHne oOIIErO BBIPAKCHUS U HM30TEPMBI COpOLIMU B BHJE 3aBUCHMOCTU [aBJICHHs ra3a oOT
MOKPBITHUS CIIOS a7copOaToM.

6.130tepmel I'enpu, JIaurmropa, bpynayaspa, Ommera, Temtepa(bOT).
IIpakTn4yeckoe 3aHsATHE.

JlaboparopHas pabora. Onpenenenue x- moteHmnuana 3oms Fe(OH)3 , Agl
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1. HpaKTI/I‘—IeCKOC IMPUMCHCHHUC YPABHCHUA Penes B paanojioKaovn U CHUT'HAJIUM3alluu.

2. OkpallleHHbIE KOJUIOUbI B MPUPOIE U TEXHUKE.

Tema 4. IlepepacnpenesieHne 3aps/10B Ha KOHTaKTHPYOWKX noBepxHocTax (IIK-4)

Jlexknus.
1.06pa3zoBaHre HOHHOTO JIBOMHOTO AMIEKTPUYECKOTO CIIOS
2. OOpa3zoBaHHE JJIEKTPOHHOTO JBOWHOTO JJICKTPHYECKOTO Cios. [lOBEpXHOCTHBIE SBJICHUS Ha
MOBEPXHOCTH pazjeina a3 AUIIEKTPUKOB
3.00pa3zoBaHuEe «POECBOTOY» ABOWHOTO AMEKTPHUUECKOTO CIIOS
4.Teopun 00pazoBaHUs ABOHHOTO IEKTPHUUECKOTO CIIOS
5.CoBpeMeHHbIE TPEACTABICHHS O CTPOCHUU JBOMHOIO IEKTPUUECKOTO CJIOS

IIpakTH4Yeckoe 3aHATHE.

CemuHnap nuckyccusi. Borpocs! 11 o0cyxaeHus

1. OO6pa3oBaHue AJIEKTPOHHOTO IBOMHOTO S3JEKTPUYECKOTO Cios. [IOBEpXHOCTHBIC SIBICHHS Ha
MOBEPXHOCTHU pa3zena a3 AUIIEKTPUKOB

2. O6pa3oBaHHE «POEBOTO» JBOMHOTO NEKTPUUYECKOTO CIIOS

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. BJ'[I/IHHI/IC HOBCpXHOCTHOﬁ HpOBOJII/IMOCTI/I Ha 3J'I€KTpOKI/IHCTI/ILI€CKI/IC ABJIICHUA

2. OCOOEHHOCTH NOBEPXHOCTHBIX MPOILIECCOB B KAMJUIAPHO-IOPUCTBIX TENIaxX
4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
4 cemecTp
*  TeKylMi KoHTpoisb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid

* npemuanbHble 6amiel — 10 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:



Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBEAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | IoBepxnocts: | Cobeceno 20 20 6amIoB - CTyAEHT CBOOOTHO BIaJcEeT MaTepHUaIIOM, IEMOHCTPUPYET
OCHOBHBIE BaHHE DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
TOHSATHS U BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
METOJIBI aHATN3a 15-19 0GannoB — CTYOEHT BiaaeeT NpEACTaBICHHBIM MAaTepUaloM,
OTBEYAET Ha 3aJaHHbIC BOPOCHI
8-14 ©Oanna — cTyIeHT BiafeeT HENOJHOM MHQOpManuend mo teme,
3aTPyAHSETCS C OTBETAMH Ha 3aJaBaeMble BOIPOC
0- 7 GamoB - cryaeHT cnabo BiageeT uHGOpManued Mo Teme, Ipu
OTBETE UCIOJIB3YET 3arOTOBJICHHBIA TEKCT, 3aTPYNHSETCA C OTBETAMU
Ha 3a/1aBacMbIe BOTIPOCEHI
2. CwmaunBanue | JIaboparo 10 3amaHupoBaHO BhIMONHEHHE | maboparopHoit padoTel. 1 Oamm -
pHas BEINIONTHEHKE; 4 Oania — pacueTsl U opopmiieHue; 5 0amioB — 3ammTa
pabora TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote
3. | Ancopbouusu | Cobeceno 20 20 6amIoB - CTyAEHT CBOOOTHO BIaJcEeT MaTepHUaIIOM, IEMOHCTPUPYET
necopOrust BaHHE DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
15-19 0GannoB — CTYOEHT BiaaeeT NpEACTaBICHHBIM MAaTepUaloM,
OTBEYAET Ha 3aJJaHHbIC BOTPOCHI
8-14 ©Oanna — cTyIeHT BiafeeT HENOJIHOM MHQOpManuen mo teme,
3aTPyAHSETCS C OTBETAMH Ha 3aJaBaeMble BOIPOC
0- 7 GamoB - cryaeHT cnabo BiageeT uHGOpManued Mo Teme, Ipu
OTBETE UCIOJIB3YET 3arOTOBJICHHBIA TEKCT, 3aTPYNHSETCA C OTBETAMU
Ha 3a/1aBacMbIe BOTIPOCEHI
TecTupon 10 Tect coctout nu3 10 BompocoB, 1 mpaBUNBHEIN OTBET Ha Bompoc - 1
aHue(KOoH Oat
TPOJIbHBI
i cpe3)
JlaGoparo 10 3amaHupoBaHO BhIMONHEHHE | maboparopHoil padoTel. 1 Oamm -
pHas BhInonHeHue; 4 6amnf — pacyetsl 1 odopmieHue; 5 6aIIoB — 3amUTa
pabora TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote
4. |Ilepepacmpenen | Tectupos 10 TecT comepkut 10 BompocoB, 1 Gan 3a KaxIblii BEpHBIA OTBET
CHHE 3apsi/I0B Ha | aHNe(KOH
KOHTaKTHPYIOLI | TPOJIbHBI
ux i cpes)
HOBCPXHOCTAX | Cobeceno 20 20 6amIoB - CTyAEHT CBOOOTHO BIaJceT MaTepUalIOM, IEMOHCTPUPYET
BaHHE DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
15-19 0GannoB — CTYOEHT BiaaeeT NpEACTaBICHHBIM MAaTepUalioM,
OTBEYAET Ha 3aJJaHHbIC BOTPOCHI
8-14 ©Oanna — cTyIeHT BiIafeeT HENOJHOM MHQOpManuend mo teme,
3aTPyAHSETCS C OTBETAMH Ha 3aJaBaeMble BOIPOC
0- 7 GamyoB - cryaeHT cnabo BiaaeeT uHGOpManued Mo Teme, Ipu
OTBETE UCIOJIB3YET 3arOTOBJICHHBIH TEKCT, 3aTPYNHSETCA C OTBETAMU
Ha 3a/1aBacMbIe BOTIPOCEHI
5. [IpemuansHbie OaIbl 10 JlononHuTeNbHBIE MPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
MOCTOSIHHYIO aKTHBHOCTH BO BpeMmst onpoca — 10 Oanos
6. |MuauBunyanbHbIE 3aaHus, 50 CTyneHT MOXeT MpPOAOCTaBUTh 3aJaHMsA TEKYLIEro KOHTPOIA H
C IOMOILBIO KOTOPBIX KOHTPOJIBHBIX CPE30B.
MOXKHO HaOparhb
JIOTIOJTHUTEJIbHBIE OaslIbl
7. Hroro 3a cemectp 100




HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaboparopHnas pabora

Tema 3. AncopOuust 1 1ecopOIHs
Tema: Dnexrpodopes. Onpenenenne x-norennuana 3011 Fe(OH)3, Agl

JlaGopaTopHasi padora

Tema 2. CmauuBanue
OHpeI[eJIeHI/IC KpaeBoro erIa CMaYMBaAHUI Ha paSHI:IX HOBerHOCTHX

CobecenoBanue
Tema 1. IloBepXHOCTh: OCHOBHBIE OHSTHS U METOAbI aHATN3A
1.KpaeBoii yron cMaunBaHus
2.I'mapodobubie ¥ ruapOoUIbHBIE TOBEPXHOCTH
3.Anre3us W KOTe3Hs
4.Dnoramnus
5.MonekynsipHble TEOpPUU CMauyMBaHUS
Tema 3. AacopOrust u gecopOrus

Konnoksuym

1. A)]COp6HI/IOHHBI€ CJIOM U UX BIIMSIHHE Ha CBOMCTBA JAUCIICPCHBIX CUCTCM. MOHGKYHHPHOG JaBJICHHUC U
MMOBCPXHOCTHOC HATSAKCHHUC.

2. MCTOIILI HU3MCPCHUA TMOBCPXHOCTHOT'O HATAXKCHUA.

3. AncopOuus Kak CaMOIPOU3BOJILHOE CTYIIICHUE Ha TpaHMIIe pasaena ¢pa3 KOMIIOHEHTOB, TOHMKAIOIIUX
MOBEPXHOCTHOE HATSDKEHHE.

4. YpaBaenue ['u66ca. CpoOomnas nmoepxHoctHas 3Heprus [IAB u I[THAB.

5. CmaunBaH#e TBEpJOW MOBEPXHOCTH. CBA3b aICOPOIIMH U CMaYMBAHUS.




6. JIuodobuzanus 1 THOPUIN3AIKS TOBEPXHOCTH.

7. KonmnonaHo-XUMHUYEeCKUe OCHOBBI (DIOTAIUH.

8. IIpaBuiio Pebunnepa u npasuiio [leckoa-DasHca.

Tewma 4. IlepepacnpeneneHue 3apsii0B Ha KOHTAKTUPYIOIIMX MOBEPXHOCTIX

1. O6pa3oBaHue NMEKTPOHHOTO IBOMHOTO 3JEKTPUUECKOTO clios. [loBepXHOCTHBIE SIBICHUS HA
MOBEPXHOCTHU pazaerna ¢a3 IHIIEKTPHUKOB

2. O0pa3zoBaHHE «POEBOT0» JIBOMHOTO AIEKTPUUECKOTO CIIOS

TecrupoBanue

Tema 3. Ancopbuus u gecopouus
1.Kakue BemecTBa OTHOCATCS K TOBEPXHOCTHO HEAKTUBHBIM B BOJIHBIX pacTBOpax?
(?) conu OpraHMYECcKUX KHUCIOT;
(?) opranuuecKue KUcIoThl;
(?) ciupTsr;
(?) PIEKTPOTUTHI.
2. Yro Takoe MOBEPXHOCTHAs! AKTUBHOCTH?
(?) cnocOOHOCTh CHUXKATh TOBEPXHOCTHOE HATSKEHUE;
(?) cnocOOHOCTH MOBBINIATh TTOBEPXHOCTHOE HATSIKCHUE;

(?) HMYErO U3 TMEPEUUCIECHHOTO.

3. Kak BiusieT NOBBIIIEHUE TEMIIEpaTypbl Ha IOBEPXHOCTHOE HATSKEHHE?

(?) yBenmu4uBaer;

(?) ymeHbIIaeT;

(?) HE MBMEHSIET.

4. Kakoe BeIecTBo JydIle aJcopOoupyeTcs Ha NOBEPXHOCTH BOIHBIN pacTBOp-Ta3?

(?) BaslepuaHoBasi KUCIIOTA;
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(?) mponMOHOBAsI KUCIIOTA;
(?) MacnsiHast KUCIIOTA;
(?) ykcycHast Kuciora.

5. Kak Ha3bIBaIOTCS BEIIECTBA, TP YBEIMUEHUN KOHIIEHTPAIMK KOTOPBIX B BOJIE HAOMIONAIOTCS
YMEHbIIIEHNE TTOBEPXHOCTHOTO HATSKEHUsSI U POCT aacopOunun?

(?) MOBEpXHOCTHO-aKTUBHBIE;
(?) MOBEpXHOCTHO MHAKTUBHBIE;
(?) HMYErO U3 TMEPEUUCIECHHOTO.

6. Kax Ha3pIBaroTCs BEIIECTBA, IPH YBEJINYCHUN KOHILEHTPAIIMH KOTOPHIX B BOZIE HAONIOAAIOTCS POCT
MOBEPXHOCTHOTO HATSHKEHUS U YMEHbBILIECHHE a1copOrmn’?

(?) MOBEpXHOCTHO-aKTUBHBIC;

(?) MOBEpXHOCTHO HEAKTUBHEIE;

(?) HMYETO U3 TIEPEUNCIICHHOTO.

7.Kakum ypaBHEHHEM OMHCHIBACTCS U30TEpPMa MOHOMOJIEKYIISIPHOU aicopOrmm?
(?) I'uGOca;

(?) lnmkoBCKoOTO;

(?) Operinmxa;

(?) Jlenrmropa.

8. KakoBo 3HaueHre KpaeBoro ymia npy MOJHOM CMAaYUBaHUU?

(?) paBen 0 rpagycos;

(?) 6ompmie 0 rpamycos;

(?) 6ombmre 0, Ho MeHbIie 90 TpagycoB;

(?) 6ompmre 90 rpamycos.

3. Kakas kucnora Oyaet nyuiie aacopOUpoBaThCs Ha aKTUBUPOBAHHOM YTJIE U3 BOJHOTO pacTBOpa?

(?) ykcycHast;

11
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(?) nmponmmoHoBas;

(?) macnsinas;

(?) crepuHOBasi.

9. Kak u3mensercs BenmuurnHa (HU3NYECKOM acopOIiy P MOHWKEHUHU TeMIepaTyphl?
(?) yBenmuumuBaercs;

(?) ymeHblaercs;

(?) HE M3MEHsIETCS.

10. KakoBo ycioBHE CaMONpPOU3BOIBLHOTO CMauMBaHUs (pacTeKaHus)?

(?) pabora anre3un paBHa padOTE KOTE3HH,

(?) pabora angre3un pasHa 0;

(?) pabora agre3un OomnbIiie PabOTHI KOTE3WH,

(?) pabota agre3mu MeHbIle PabOTHI KOTE3UH.

Tewma 4. IlepepacnpeneneHue 3apsii0B Ha KOHTAKTUPYIOIIMX MOBEPXHOCTIX
1. Yro Takoe 3nexTpodopes?

(?) Teuenue xxuaKOCTU B Kanusuisipe nox aeicteuem JIC;

(?) BosnukHoBenue JJIC npu ocelaHud  YacTHII;

(?) nBu>xeHue qucnepcHbIX yactull noa aercteuem JIC;

(?) BoznukHoBeHue JJIC npyu  TEUEHUH KUAKOCTH Yepe3 KaIWLIsAp.
2. Kakoe siBieHHE Ha3bIBAIOT 3JIEKTPOOCMOCOM?

(?) Teuenue xxuaKoCTU B Kanwsuisipe nox aeiicteuem JIC;

(?) BosnukHoBenue JJIC npu ocelaHud  YacTHII;

(?) nBu>xeHue qucnepcHbIX uactull noa aercteuem JIC;

(?) BoznukHoBeHue JJIC npyu  TEUEHUH KHUAKOCTH Yepe3 KaIWLIAP.

3. Kakue noHbI ABISIOTCS MPOTUBOMOHAMMU JJIi MULIEILT 30J1s1 TUOKCUAA KpEeMHUs?



(?) cunckar-uoH,;

(?) ruapOKCHUI-HOH;

(?) xaruoH BoOpOIA.

4. Yto Takoe NOTEHIUAJI TeYeHUs?

(?) TeyeHue )KUAKOCTH B Kanuyuisipe nox neicteuem DJIC;

(?) BozaukHoBeHue JJIC mpu  oceaHWM YaCTHII;

(?) nBwxeHue qucniepcHbIX 4actuil mox aeiicteuem DJIC;

(?) BozaukHOBeHue DJIC mpu  TEYCHHH JKUIKOCTH Yepe3 Kamujuisp.

.5. Kakoii 3apsig uMeeT KOJUIOUIHAs YacTuia?

(?) OMTHOMMEHHBIN C TPOTUBOMOHAMU;

(?) OTHOMMEHHBIN ¢ MOTEHIHAIONPEACAIONIUMU HOHAMU;

(?) anexTpoHeUTpabHA.

6. UTo Ha3bIBAIOT I'PAHULIEH CKOJIbKEHUA?

(?) rpaHuUIly MEXITYy ancOpOIMOHHBIM M TU(PPY3HOHHBIM CIOSIMH MPOTUBOMOHOB;

(?) rpanuILy, IO KOTOPOH MPOUCXOAUT pa3psiB JIIC npu TEMI0BOM ABMKESHUHU Ya-CTHII,

(?) rpanmILy, IO KOTOPOH MpoucxoauT pa3psiB JIOC npu HaATOKEHUU BHEITHETO JIEKTPUUYECKOTO TIOJIS;
(?) rpanuiy pasaena das.

7. Kak pacnosiaratlorcsi TpOTHBOMOHBI B TPOCTPAHCTBE B COOTBETCTBUU ¢ Teopuei ['yn-Uenmena?

(?) paccesiHBI B IPOCTPAHCTBE HA HEKOTOPOM PACCTOSTHUM OT TPaHUIIBI pa3jaena a3, oopasys
muhy3MOHHBIHN CIIOH;

(?) pacnionokeHsl BOMM3M TpaHULIBI pas3nena a3, 00pasys IIOCKUI KOHIEHCaTopP.

(?) yacTb MPOTHBOMOHOB PACIIONIOKEHA BOJIM3M TpaHULBI pa3nena ¢a3, oopazys aacopOILHMOHHBIN CIIOH,
YacTh paccesiHa B IPOCTPAHCTBE, 00paszys nu(y3MOHHBIN CII0i TPOTHBOMOHOB.

8. Kakoit u3 noHoB obnamaer HamOOJbIIEH ciocCOOHOCTHIO CokuMath JIDC B 3071€ TMOKKMIa MapraHiia,
CTaOMITU3NPOBAHHOM ITEPMAHTaHATOM KaJvsi?

(?) cynbdar-uoHsI;
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(?) XIOpUI-NOHBI;
(?) xaruoHsI Oapus;
(?) KaTHOHBI KaJHSI.
9. Kak pacnosiaratorcsi TpOTHBOMOHBI B TPOCTPAHCTBE B COOTBETCTBUU ¢ Teopuen Iltepna?

(?) paccesiHBI B IPOCTPAHCTBE HA HEKOTOPOM PACCTOSTHUM OT TPaHUIIBI pa3jaena da3, oopasys
muhy3MOHHBIHN CIIOH;

(?) pacnionokeHsl BOMM3M TpaHULIBI pas3nena a3, 00pasys IIOCKUI KOHIEHCaTopP.

(?) yacTb MPOTHBOMOHOB PACIIONIOKEHA BOJIM3M TpaHULBI pa3nena a3, oopazys aacopOILMOHHBIN CIIOH,
YacTh paccesiHa B IPOCTPAHCTBE, 00pa3zys nu(y3MOHHBIN CII0i TPOTHBOMOHOB.

10. Kak n3MeHsieTcs MOJIOKEHUE TPaHUIIbl CKOIBKEHUS IPU YBEIUYEHUH HAMIPSHKEHHOCTH BHEILIHETO
AIEKTPUYECKOTO MOJIs?

(?) rpaHuIIa CKONBKEHUS yHaJsieTcs OT TPaHMLbI pas3zena ¢as;
(?) rpaHuIa CKONBKEHUST TPUOIIIKACTCS K TpaHulle pasznena ¢as;

(?) rpaHuIIa CKOJIBKEHUSI HE CMEIAETCs.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 JUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (I1K-4)
Tunossle BOIIPOCHI 3a4eTa

1.Onpenenenne MOHATUS MOBEPXHOCTH.

2.Heo0xomuMOCTh BaKyyMHUpPOBaHHS ITPHU U3yUYCHUH TOBEPXHOCTH TBEPAOTO Tena. Bpemst o6pazoBanus
MOHOCIIOH.

3.IloHATHS ¥ ypaBHEHUS BaKyyMHOM TEXHUKH: OBICTPOTA JEHCTBHSI HAcOCa, OBICTPOTA OTKAuYKH 00beMa,
MIPOBOJIUMOCTb, IOTOK, OCHOBHOE YpaBHEHHUE BaKyyMHOM TEXHUKH (0071acCTh €r0 MPUMEHEHHS),
KpUOBAaKyyMHbIE€ HACOCHI.

4.ITpuroToBieHne aTOMAPHO-YUCTON MOBEPXHOCTH.

5.MeTtoabl aHalM3a TOBEPXHOCTHU: AUPPAKIMS AINEKTPOHOB, AIEKTPOHHAS CIIEKTPOCKONUS, 30HIUPOBAHUE
MOHAMH, MUKPOCKOITHSI.

6.CxaHupyromasi 30HI0Basi MUKPOCKOTIHS: TYHEIbHAS U aTOMHO-cHIoBasi (ACM).

7.KoHTakTHBIN, OECKOHTAKTHBIM, MOJYKOHTAKTHBIN pexkxruMbl ACM.



8.KpaeBoil yron cmaunBaHus

9.'mnpodobubie U TUAPODUIHLHBIC TOBEPXHOCTH

10.Anre3us u Kore3ust

11.MonexkynsipHble TEOPUU CMAYMBAHUS

12.0cHoBHbIe ompeneneHus. Pu3nueckas 1 XUMHUECKast COPOIIHSL.

13.M30TepMbl, H30CTEPHI M U300apsl copOIuu. HaxoxieHne TemioThl COpOLMHU MO H30CTEPAM.

14.Kunetuka  ancopOuUuu, CKOPOCTh aJCOPOLMHU: BBIPAXKEHHUS Ui M3MEHEHHs KOJIMYEeCTBAa YacTUIl Ha
€IVHUILIEC [IOBEPXHOCTHU B €AVHULY U JUIsI U3BMEHEHHUs KOJIMYECTBA MOHOCIIOEB B €JUHUILY BPEMECHH.

15. Tepmuueckas necopouus. YpaBHenue [lonanu-Burnepa. [lopsmok KuHETHKA JecOpOLIUH.

16.ITomydenne  oOIIETO BBIPAXKEHUS JJISI U30TEPMBbI COpOIMHM B BHUJE 3aBHCUMOCTH JABIICHHS Taza OT
MTOKPBITHS CJIOS 71cOPOATOM.

17.130tepmbl  I'enpu, JIaurmiopa, bpynayspa, Ommera, Temiepa(bOT).
18.00pa3oBanrie HOHHOTO JIBOMHOTO AIIEKTPUUYECKOTO CIIOS

19. O6pazoBanue ANIEKTPOHHOIO JIBOMHOTO 3JIEKTpUYECKOro ciiosl. [loBEpXHOCTHBIE SIBIEHMS Ha
MOBEPXHOCTHU pazjeina a3 AUIIEKTPUKOB

20.006pa3oBaHrE «POEBOTO» JIBOWHOTO JIEKTPUUYECKOTO CIIOS

21.Teopun oOpa30BaHUs TBOWHOTO JEKTPUUECKOTO CIIOS

22.CoBpeMEHHbIE MPEACTABICHUS O CTPOCHHUH JABOMHOTO AJIEKTPUUYECKOTO CIIOS
Tunosble 3axanus s 3a4era (IIK-4)

Bomnpocsr

I. UTo Ha3bIBAIOT I'PAHULIEN CKOJIBKEHUS?

2. Yto Takoe NOTEHIIUAJ TEUCHHUS?

3. Uto Ha3bIBAIOT 3IEKTPOOCMOCOM?

4. Kakoe sBieHue onucbiBaeT Teopus ['yn-Hemnmena?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-4 I'pamoTHO  WMHTEprHpeTUpPYET  (PUBUKO-XMUMHYECKHE  TPOIECCHI
MPOUCXOMIAIINEe HAa MEK(A3HBIX TPaHUIAX TBEPIBIX, JKUIKUX |
ra3o00pa3HbIX (a3 Mpu PEeIIeHUH KOHKPETHOH 3a/1auu.

«3a4TCHO»
(50 - 100 6anoB)

«HE 324TEHO» [IK-4 JleMOHCTpHUpYEeT HU3KUN YPOBEHb IOHUMAHHUS CYIIHOCTHU MPOIECCOB
(0 - 49 Gannos) Ha [IOBEPXHOCTHU pazzaena a3




5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. benses A. I1., Kyuyk B. U. ®uznveckas u KoyutougHas XUMHUS : y9eOHUK. - 2-€ U31., mepepad. Jom.. -
Mocksa: '90TAP-Menua, 2018. - 751 c.

2. Tanpiruna E.JI. CMaunBanue u agcopOuus : Yue6.mocooue/ E.JI.tanpiruna, [1.H. beprankuii; Hayd.pen.
JLE.IlpirankoBa. - Tam6oB: TI'Y, 2005. - 153c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. bormapesa, JI. I1., MactiokoBa, T. B. ®usznueckas u koumonanas xumus (Teopust u mpakTuka) : yueOHOE
nmocobme. - 2022-10-08; dusmueckas u kowtouaHas xumusi (Teopuss W mpakTthka). - BopoHex:
BopoHexckuii rocyqapCTBEHHBIM YHUBEPCUTET HHXKEHEPHBIX TexHomoruil, 2019. - 288 c. - Tekcr
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/88444 html

2. KontoxoB B. 10., IlooB K. U., AprembeBa A. A., Adanaceea I. A., Bunenckuit A. U., I'agox U. B.,
I'mazkoBa U. B., lanunpuyk T. H., Konecnuk I. b. ®usnueckas u xomwionanas xumusa. B 2 4. Yacte 1.

dusnueckas XuMus : YUeOHUK IS BY30B. - UCIp. U Jom; 2-¢ u3Md.. - Mocksa: FOpaiit, 2021. - 259 c. -
Texct : anexrponnsiii // DbC «KOPAUTY [caiiT]. - URL: https://urait.ru/bcode/473081
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3. KontoxoB B. I0., Tloro K. U., AprembeBa A. A., Adanacwena I. A., Bunenckuit A. U., I'agox U. B.,
I'mazkoBa U. B., lanunpuyk T. H., Konecnuk I. b. ®usnueckas u xomwionanas xumusa. B 2 4. Yacte 2.
Komnmonnnast xumust : Y4eOHHMK U1 BY30B. - HCHp. U A0I; 2-¢ u3A.. - Mocksa: FOpaiT, 2021. - 309 c. -
Texct : anextponusiii // IBC «FOPAWUTY [caiit]. - URL: https://urait.ru/bcode/473383

4. lprankosa JI.LE. COopHuUK 3a1a4 110 aacopOIMy ¥ KOJTOMaHON xumuH. - Tam6oB: U3n-Bo TI'Y, 2000. -
61 c.

5. IprankoBa JILE. JlabGopaTtopHblii TpakTUKyM IO (PU3NYECKOH XUMUU : y4eO.mocoduwe sl CTy..
XUMHUYECKHX (paKynsTeTOB YH-TOB. - Tam00B: U3n-Bo I[lepmmna P.B., 2010. - 182c.

6.3 VHbpIe NICTOUHMKMU:
1. YHuBepcureTckas OMOIMOTEKa OHJIAMH: ANEKTPOHHO-OMOIOTeYHas cucteMa - http://www.biblioclub.ru
2. yueOHBIC MaTepHaIbl Ha caiiTe XxumMuaeckoro (axkynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

7. MaTepuaJbHO-TeXHMYecKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTAlMH, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHble ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007
Abby FineReader 10.0

Skype

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubamnoreynas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: nmonmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKOMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. Opaiit: sanekTpoHHO-OnbMoTeunas cucrema. — URL: https://urait.ru

5. OBC «YHuBepcutetckas 6nbnuoreka onnaiin» . — URL: http://www.biblioclub.ru
6. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

7. OnexrponHas 6ubmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



