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Pa3paboTunk: KaH1. TeXH. HAyK, JOIEHT y / A.B. CBupuoB /

Pabouas nporpamma yTBepiK/ieHa Ha 3acelaHuH KadeIpbl XHMHYECKOH TEXHOIOTHH JIPEBECHHBI,
OMOTEXHOJIOTUH 1 HaHOMaTepHaIOB (POTOKOI Ne & ot « |p» ol 2024 rona).

1.0. 3as. kapenpoii  ©- / T.M.ITanoBa /

PaGoyas nporpaMma peKOMEH/I0BaHa K HCIIOJIB30BAHUIO B y4eOHOM IPOLIECCE METOMHIECKON
KOMHCCHEH XMMHKO-TEXHOJIOTHYECKOT0 HHCTUTYTa
(mpotokonn Ne 3 OT« 24 » 02 2024 ropa).

Ilpencenarens metoaiyeckoit komuccnn XTHU

Jupextop XTU
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1. O6uue mo10xKeHus

Jucnunminna «KoamonaHas XuMus» OTHOCUTCS K 4acTd, popMUpyeMOl y4acTHUKaAMHU
00pa3oBaTebHBIX OTHOIICHUH y4yeOHOTO IUIaHa, BXOSIIEro B COCTaB 00pa3oBaTesIbHOW MpO-
rpammbl Beiciiero oopa3zoBanus 18.03.01 «Xumuuyeckasi Texnosorusi» (npoguab — Ioyue-
HHe U nepepadoTKa MaTepHAJIOB HA OCHOBE MPUPOIHBIX H CHHTETHYECKHX MOJIUMEPOB).

HopmatuBHO-MeTOmMueckor 6a30it s pa3paboTku pabodeil mporpaMMbl YI4eOHOM Juc-
nUIIuHbl «KoJI0uIHA XUMMS» SIBIISIOTCS:

o Oenepanbubii 3ak0H  «O06  oOpazoBanmu B Poccuiickoii  Deneparumn,
YTBEPXKACHHbIN NprukazoM MunoOpHayku P® Ne 273-03 ot 29.12.2012;

. [Ipukaz MunoOpuayku Poccum Ne 301 ot 05.04.2017 1. OO0 yTBepkaeHUH
NopsiIka  OpraHM3allMd M OCYIIECTBICHHs  0Opa3oBaTENbHOM  JCATENBHOCTH IO
o0Opa3oBaTeNbHBIM MpPOrpaMMaM BBICIIErO 0OO0pa3oBaHHs - MporpamMmam OakajaBpuara,
mporpamMmam CrenuagIuTeTa, MporpaMMaM MarucTpaTyphl.

. IIpuka3 MuHucTepcTBa Tpyna U conuanbHou 3amuThl Poccniickon denepanuu ot
11.02.2021 Ne 60 «OO0 yrBepkIeHHH HpodeccHoHaIbHOro craHaapra - 26.027
«CnequaJncT Mo nepepadorke NOJTUMEPHBIX M KOMIIO3MIMOHHBIX MATEPUAIOBY.

. IIpuka3s MunucrepcTBa TpyJa U CONMaIbHOM 3amuThl Poccuiickoit denepanuu ot
12.10.2022 Ne 646n «OO0 ytBepxkaeHUM npodeccruoHaibHoro crangapra - 23.041
«CneMaJMCT MO0 TEXHOJIOTHH LeJII0JI03H0-0yMa:KHOT0 IPOU3BOACTBAY.

. @DenepallbHbIil  TOCYJApPCTBEHHBIN  00pa3oBaTENbHBIM  CTaHAAPT  BBICIIETO
obpazoBanust (®I'OC BO) mno wnanpasinenutro moarotoBku 18.03.01 «Xumuyeckas
TeXHOJorus» (ypoBeHb OakalaBpuaT), YTBEp)KIEHHBIM mpukazoMm MUHHCTEpCTBA
oOpazoBanus 1 Hayku PO Ne 922 ot 7 aBrycra 2020 r.;

. VY4yeOHble TUTaHBI 00pa30BaTENBbHON MPOTPaMMBI  BBICHIETO  00pa3oBaHUS
Harpasienus 18.03.01 - Xumuueckast texnosnorusi (npoduns - [lonmyuenue u mepepaboTka
MaTepuaioB HAa OCHOBE MPHUPOAHBIX U CUHTETHYECKUX MOJIMMEPOB), MOATOTOBKH OaKalaBpOB
[0 OYHOM, OYHO-3a0YHOW M 3a04yHOM (opMaM oOOyueHus, 0JOOpPEHHbIE YUYEHBIM COBETOM
YIJITY (mpotokoin Ne 3 ot 21.03.2024).

OOyuenne 1o oOpaszoBarenpHON mporpamme 18.03.01 — Xumuueckasi TeXHOJIOTHSI
(mpoduiib — XUMUYEcKasi TEXHOJOTHS MepepaboTKU PaCTUTENLHOTO CHIPhS) MPOBOIUTCS HA pycC-
CKOM SI3BIKE.

2. llepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C MIa-
HUPYEMBbIMH Pe3yJIbTaTAMH 0CBOEHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

[InanupyeMbIMU pe3ynbTaTaMu OOy4YeHHS IO JUCUUIUIMHE SBJSIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT JAEATEIIbHOCTH, XapaKTEPU3YIOIIHE ATAIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEeHIUH 1 oOecreynBarofe JOCTHKEHHE TUIaHUPYEMbIX Pe3yJIbTaTOB OCBOCHUS 00pa3oBaTelb-
HOW NPOrpaMMBbI B LIEJIOM.

Lenb ocBOeHMST TUCHMTLIMHBI: (DOPMUPOBAHUE Y CTYJACHTOB HABBIKOB Pa0OThI C KOJIJIOUAHBIMHU
CHUCTEMaMH, YMEHUS YIIPABIATH KOJUIOUAHO-XUMHUYECKHUMHU PEAKIMSIMH, YMEHUS TPAMOTHO UCIIOJIh30BaTh
KOJUTOMTHO-XUMUYECKUE METO bl aHATH3a JUISl U3YYCHUS KOJJIOUIHBIX CUCTEM B OMOTEXHOJIOTHYECKUX
mpoleccax.

3amaun IMCUMILINHBI:

ITocnie okOHYaHUS AUCIUTUTHHEI CTYIEHT JTOJKSH 3HATH!

a) YUCHHUE O MMOBEPXHOCTHLIX ABJICHUAX U CBOMCTBax allCOpGIII/IOHHBIX CJIOCB,

0) moydYeHWe M CBOMCTBA TUCIIEPCHBIX CUCTEM;

B) VIPaBJICHHUE YCTOMYMBOCTHIO H METO/IBI PA3PYIICHUS JUCTICPCHBIX CHCTEM;

I) CTPYKTypooOpa3oBaHue U PU3HUKO-XUMHUECKAst MEXaHHKA TUCTIEPCHBIX CUCTEM



IIponecc n3yveHusi IMCHUIIMHBI HANIPABJIeH HA (POPMHPOBaHue CJeAylolel oome-
npogeccHoHAJIbLHOM KOMIIETEHIIUM:

OIIK-1 - Cnocoben Hn3y4aTb, aHAJIU3UPOBATb, HCIIOJIb30BATh MCXAHU3Mbl XUMHNYCCKHX
peaKum”I, MNPOUCXOAAIINX B TCXHOJOIMYCCKUX IMPOLCCCAX U OKPYXKAIMEM MHUPEC, OCHOBLIBAACH
Ha 3HAaHUAX O CTPOCHHHU BEIICCTBA, ITPUPOAC XHMHYECKOU CBSI3H U CBOMCTBAX Pa3IMIHBIX KJIaC-
COB XUMHWYCCKHUX JJICMCHTOB, COGIIHHGHI/Iﬁ, BCIICCTB U MAaTCpUAJIOB

B pe3yabTare u3yueHusi JUCHUILIMHBI 00YYAKOIIHICH TOJIKEH:

- 3HATh:

*  OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH KOJUIOMIHOM XUMMH,

*  3HATh METOABI Pa3pyLICHUS U NOIY4YEHHUs KOIJIOUAHBIX CUCTEM

*  3HATh METO/bI U3YYEHHS AUCIEPCHBIX CUCTEM

*  ONpeAessATh BO3MOKHOCTh YIPABIATh KOJUIOMAHO-XUMHUECKUM MPOLIECCOM Ha OCHOBAaHUH 3HEP-
TreTUYECKUX OLIEHOK,

* TPOBOAWTH PEaKLHUU ObICTpee U B HY>KHOM HAlpaBJICHWU U IIPHU YCJIOBUSAX Haubojiee mpuemiie-
MBIX JJIs1 IPOU3BOJICTBEHHBIX MacCIITa0O0B;

- yMeTb:

* paboTaTh C XUMUYECKUMH PEAKTUBAMH,

*  YOPaBJIATh AUCHEPCHOCTHIO MAaTEpPHUAIOB B XOJ IPOBEACHUS OMOTEXHOIOTHIECKOro Mpolecca,

* TIPOBOJAUTH peakiMy ObICTpee U B HY>KHOM HAlpaBlIeHWW U IPH yCJIOBUSIX Hauboliee mpuemiie-
MBIX JJIs1 IPOU3BOICTBEHHBIX MAcCIITa0O0B;

* yYMEThb HCIOJB30BaTh METOIbl Pa3pyLICHHUS KOJUIOMIHBIX CHUCTEM: KOATryJSLHIO, (IIOTALUIo,
3NeKTPOodope3, FMEKTPOOCMOC, PEOJIOTMYECKHE CBOMCTBA KOJUIOMIHBIX PACTBOPOB U ITOJMMEPOB

- BJIaJeTh:

*  MeToIMKaMH paboThl ¢ MpubOpaMu, NPOBEACHUS U3MEPEHUI U PacyEToB, PEIICHNUS KOJUIOUIHO-
XUMHAYECKHX 3a]1a4

*  METOJaMH CHHTE3a KOJJIOUIHBIX CUCTEM

*  METOJaMH U3MEHEHHUS YCTOMYUBOCTH KOJIJIOUIHBIX CUCTEM

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/JIbHOM IPOrPaMMBbI

Jlannast yueOHasi TUCHUIUIMHA OTHOCUTCS K 00s3aTeNbHOM yacT Osioka 1, 4To 03Havaer
(dopmupoBaHue B Ipolecce 00ydeHus y 6akaiaBpa OCHOBHBIX 0OIIeNpodecCHOHAbHBIX 3HAHUM
Y KOMIIETEHLIUH B paMKaX BBIOpPaHHOTO MpoQuiid U Ipo(heCCHOHATBHOTO CTaHAApTA.

OcBoeHne AaHHOW AMCHUIUIUHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
n3ydenus quctuminH OITOIT u HanucaHus BBIMTYCKHOM KBaIM(PUKAIIMOHHON pabOTHI.

Hepequb 0660”8'{1166110%;1/{)6, conymcemeyruwux u obecnevusaemvix ()ucuunﬂuH

ObecneunBaronme ConyTCcTBYIONIHE O6ecnieunBaeMble
1. [ToxroroBka k npouenype
MaTeMaTnka JlomoTHUTENbHBIC TIaBbl Ma- 3an11/mzl M 3allIUTAa BbI-
TEMaTUKH MTyCKHOW KBaH(HUKAIHU-
OHHOM paboThI
2. duzuka du3nyeckas XUMHUS

VYkazaHHbIE CBSI3U AUCHUILIMHBI JAIOT 00Yy4aloEeMyCcsl CHCTEMHOE MPEJICTABICHHE O KOM-
IUIEKCE M3Y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, yro obecneunBaeT Tpedyemblit
TEOPETUUECKHI ypOBEHb M NMPAKTUYECKYIO HAIIPaBICHHOCTh B CUCTEME OOy4deHHs U Oymayuiei
JESATEIIbHOCTH BBIITYCKHHKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ npenoaaBaresieM
(mo BuAaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOATEIBLHYIO PadoTy 00y4arommxcs



OO01m1ast TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akageMu4eckux 4acoB

Buj yuebHoii paboThl ouHas popma 3ao4yHas (popma | OUHO-3a04YHAas
dhopma

KonrakTHasi paboTa ¢ npenojaBarejieM™: 50,35 14,35 22,35
nekryu (J1) 16 6 14
npaktuueckue 3auarus (I13) - - -
nabopartopubie paboTsl (JIP) 34 8 8
WHBIE BUJIbl KOHTAKTHOM pabOoThI 0,35 0,35 0,35
CamocrosiTesibHas paboTa 00y4alOUIMXCH: 93,65 129,65 121,65
M3y4EHUE TEOPETUYECKOr0 Kypca 25 50 50
IIO/ITOTOBKA K TEKYIIEMY KOHTPOJIO 32 70 62
KypcoBas paboTa (KypcOBOH ITPOEKT) - - -
ITOATOTOBKA K MPOMEXYTOYHOM aTTecTaluu 36,65 9,65 9,65
Buja npomexyTO4HOI aTTeCTallNuU: IK3aMeH IK3aMeH IK3aMeH
O0u1as TPY/10eMKOCTh 4/144

*KonTakTHast paboTa 00yJaromuxcs C IperoiaBaTeieM, B TOM Yicie ¢ MPUMEHEHHEM JTUCTaHIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJOTHH, BKIIIOYACT 3aHATHS JICKIIHOHHOTO THIA, U (MJIM) 3aHATHI CEMUHAPCKOTO THUIIA, JJAOOpaTOpHbIC
3aHATHS, U (WJIM) TPYIIOBBIE KOHCYIbTAIMH, U (MIIH) UHIMBUAYAIBHYIO paboTy 00y4aromerocs ¢ MpernojaBaTeiieM,
a TaKXKC aTTCCTAallMOHHBIC HCIIbITAHHUA HpOMe)KyTOHHOﬁ aTTCCTalluu. KonTakTHas pa60Ta MOJXXCT BKJIKHOYATh HHBIC
BUJIBI Y4eOHOW JeaTeNIbHOCTH, NpelyCMaTpUBaIOlie TPYNIOBYI0 M MHAMBUAYaJbHYIO paboTy oOydarommxcs c
npenojaBareneM. Yackl KOHTakTHOW paboTsl onpexaenstorcs [lonoxxeHnnem 006 opraHu3alyd ¥ NPOBEIACHUH KOH-
TaKTHOW paboThI MpH peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUeHBIM

coseroM YIJITY ot 25 despans 2020 roxa.

5. Conepikanue IMCUUILIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeICeHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUYECKUX YaCOB
5.1.TpynoeMkocTh pa3ieioB JUCUMILIMHbI

o4Hasi popMma 00yueHus

Bcero
Ne . CamocrosgTenbpHas
HanmMenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOM
m/m pabota
padoTsI
1 | BBenenue. 2 ) ) 2 6
CopepskaHue U 3aJjauu Kypca.
2 TepMoauHAMUKAa TTOBEPXHOCTHBIX SIB- 2 ) 6 8 6
JICHHIA.
3 | AxncopOuus 2 - 6 8 6
4 DHepreTuvecKue rmapaMerpsl aacopo- 2 ) ) 2 7
Z08
5 | DieKTpOmoBEpPXHOCTHBIC SBICHUSL. 2 - 6 8 8
3] Anresus, cMauMBaHUE U PACTEKAHHE 2 ) _ 2 8
JKUJIKOCTEH.
7 DHepreTuka AWUCIEPTUPOBAHUS U 00- 2 ) 6 8 8
pa3oBaHusI HOBBIX (a3.
MeTtoapsl MCCIETOBAHUSA JTHCIIEPCHBIX
8 . . amenep 2 -~ |10 12 8
CUCTEM
HToro no pazgenam: 16 - 34 54 57
[TpomexyTouHas arTecTanus - - - 0,35 36,65
Bcero 144
3a04Has popMa 00y4YeHHUsI
Bcero
Neo . | CamocrosrensHas
HaumenoBanue pazjena AUCHUILTAHBI JI 113 JIP KOHTaKTHOM
1/ o pabota




Ne oo w CaMocTosTenbHAas
¥ HaumeHnoBanue pa3aena IUCIUTUTMHBI JI 113 JIP KOHTaKTHOM pabora
paboThI
1 | Beeaenue. 1 ) ) 1 15
CopeprkaHne M 33/1a4H Kypca.
2 Tepl\fOI[I/IHaMI/IKa MOBEPXHOCTHBIX SIB- 1 ) ) 1 15
JICHUH.
3 | AncopOuus 1 - 4 5 15
4 OHepreTuueckue IMapameTrpel  aj- 1 ) ) ) 15
copOIuy.
5 | DIeKTpOnmoBEpPXHOCTHBIC SBICHUSL. 1 - 4 5) 15
6 Anresns, cMadyMBaHWE W pPAaCTECKAHHE ) ) ) ) 15
JKUJIKOCTEH.
7 DHepreTuka JUCIEPrUPOBaHUS U 00- 1 ) ) 1 15
pa3oBaHMsI HOBBIX (a3.
8 MeTopl HCCIEIOBAaHUS AUCTIEPCHBIX ) ) ) ) 14
CUCTEM
HToro no pasgenam: 6 - 8 14 120
ITpomMexyTodHast aTTeCTalus - - - 0,35 9,65
Bcero 144
04HO-3204Hasi popma oOyueHHust
Ne Beero . | CamocrosrensHas
i HanmeHnoBanue pa3zzenna JUCHMILIUHBI JI 113 JIP KOHTAKTHOM e
paboThl
1 | BBenenue. 1 ) ) 1 14
CopeprkaHre M 33/1a4M Kypca.
2 Tepth,HHHaMHKa MTOBEPXHOCTHBIX SB- 1 ) ) 1 14
JICHUH.
3 | AxncopOuus 1 - 4 5 14
4 OHepreTudeckue IMapameTpel  aj- 1 ) ) ) 14
copOIuH.
5 | DneKTpOnoBEpXHOCTHBIC SBICHUSL. 1 - 4 5 14
6 Anresus, cMaurBaHWE W pacTEKaHUeE ) ) ) ) 14
JKUJIKOCTEH.
7 DHepreTuka JUCIEPrHPOBaHUs U 00- 1 ) ) 1 14
pa3oBaHMsI HOBBIX (a3.
8 MeToapl HCCIEeIOBaHUS JAUCTIEPCHBIX ) ) ) ) 13
CUCTEM
HToro no pasgenam: 6 - 8 14 112
ITpoMexxyTodHast aTTeCTAIHS - - - 0,35 9,65
Bcero 144

5.2. Conep:xanue 3aHATHI JTeKIIHOHHOTO THIA

1. Bgeeoenue. Cooeporcanue u 3a0auu Kypca. Pazeumue Konnouonoi xumuu KaxK HayKu.
Omnpenesnenue npeaMera KOJJIOWAHON XUMUM. Pa3BUTHE KOJTOMAHON XMMHUM KaKk HayKd. 3HAUEHHE KOJI-
JIOUTHOU XUMHUH.

1.1. Ilonssmue o OucnepcHuvix cucmemax.

IIpu3naku 0O0BEKTOB KOMIOMAHON XMMHHU. [IpH3HAKM KOJUIOMAHOTO cCOCTOsHHS. Mepa nucmepc-
HOCTH.

1.2. Knaccugpurxayuu oucnepchuvix cucmem.

Knaccugukanum naucriepcHbIX CUCTEM IO arperaTHOMY COCTOSHHIO AMCIEPCHOM (a3bl M JHc-
MEPCUOHHON Cpellbl, TI0 AWUCIEPCHOCTH, MO B3aMMOJICHCTBUIO YACTHILl AUCIEPCHOM (ha3bl co cpelnod u

JIPYT C APYTOM.




1.3. Knaccugpurayusi nogepxHOCmHbIX AGIEHUL

Knaccudukanms moBepXHOCTHBIX SIBJICHHN Ha OCHOBE Iepexona M30BITOYHON MOBEPXHOCTHON
SHEPTHH B APyTHE BUABI DHEPTUH.

2. Tepmoounamuka no6epxXHOCHHLIX AGICHUIL.
2.1. Obwue mepmMoouHamuyecKue napamempul NOBEPXHOCMHO20 caos.
l'eomerpruyeckne mapamMeTpbl MOBEpXHOCTH. [lOBepXHOCTHOE HATsHKEHHE Kak Mepa  JHep-
run ['n60ca mexdazoBoit moBepxHOCTH. KOre3noHHbIE M TOBEPXHOCTHBIE CHJIBI.

2.2. 3asucumocmov om memnepamypvl IHepeemuieckux napamempos no8ePXHOCMHOZ0
caos.

[Ba cmocoba omucaHusi TEPMOIWHAMUKUA TMOBEPXHOCTHBIX SIBICHHHA: METOJA «CJ0S KOHEYHOH
TOJIIMHBD ¥ METOX N30BITOYHBIX BeanunH I 100ca.

2.3. IIpoyeccwi CAMONPOU3BOTILHO20 VMEHbUIEHUSL NOBEPXHOCMHOL SHepauu
CaMOIpou3BOJIBLHOE  YMEHBIICHHWE  [OBEPXHOCTHOH SHeprun ©  (OPMHPOBAaHHE  MOBEPXHO-
CTHOTO CJIOSI.

3. Aocopoyus.

3.1. Onpeodenenue adcopbyuu.

Bemuumebl monHONW W m30BITOUHONW (TMOOCOBCKOM) amcopOumn. @DyHIaMeHTadbHOE aj-
copbnmonHoe ypaBHeHue ['nO6ca. Pacuer ruOGOCOBCKOW amcopOIMK MO W3MEHEHHUIO KOHIEHTPAIUH B
o0BeMe.

3.2. IlosepxHocmuas akmueHOCMb eujecms.

XapaKkTepuCTUKa IOBEPXHOCTHOW AKTUBHOCTU. IIOBEpXHOCTHO-aKTUBHBIE U IOBEPXHOCT-HO-
WHAKTUBHBIC BEIIECTRA.

3.3. llosepxrnocmuo-akmugnusie sewecmaa (114B).

CtpoeHune MOJIeKyI Crienu(UIECKIX MOBEPXHOCTHO aKTHBHBIX BEIIECTB U €T0 BIMSHUE HA BEJH-
YHHY MOBEPXHOCTHOM akTuBHOCTH. [IpaBuio Jlrokino-Tpayde

3.4. Ocobennocmu adcopoyuu uz HCUOKUX PACHBEOPOE.

[Mpumenenue ypaBHenuii Jlenrmiopa w ['eHpu uig ommcaHuWs aJcOpOLMU TOBEPXHOCTHO-
aKTHUBHBIX BEIIECTB U3 PaCTBOPOB.

3.5. llosepxrnocmuoe dagnerue adcopOyUuOHHBIX NAEHOK.

YpaBHEHHS COCTOSHUSI TIOBEPXHOCTH (aCOPOIIMOHHBIX TIIEHOK). Y paBHeHue [llumikos-

CKOTO.
3.6. Onpedenenue cmpoenus adCOPpOYUOHHO2O CNOSL U PAIMEPOS MOAEKYL NOBEPXHOCHIHO-
AKMUBHBIX 8eujecms

Pacuer pasmepoB MOJEKyJ W IUIOIIAAM, 3aHUMAEMOM MOJIEKYJIOM B IIOBEPXHOCTHOM CJIOE IO
ypaBHeHuto JI3HTMIODA.

4. Duepzemuueckue napamempuvl a0copoyuu.

4.1. Uumeepanvuas u oupghepenyuanvras pabomst aocopoyuu. N3mene-
HUE SHTPOIMH U SHTAIBITHU aJICOPOITHH.
4.2. Aocopbyus 2azo6 u napos Ha meepooil NOBePXHOCMIL.

Teopus nmonmumosnekynsapHor agcoporuu BOT. YpaBaenue uzorepmel ancopommu bIT, ero ana-
3. Jluneitnas ¢opma ypaBHenuss BOT u pacuer ero xonctant. OmnpezneneHne yAeabHOH MOBEPXHOCTH
Mmeronom BOT.

5. Dnexkmponoeepxnocmmuole asnenus.

5.1. Ilogepxnocmuoe namsicenue u dAeKMpULecKuti NOMEHYUual.

Mexaan3m o0pa3oBaHHs JBOWHOTO 3jekTprudeckoro cios (13C). M3oanekTpudeckas n H30UOH-
Hast TOYKH. COOTHOLICHUSI MEXY 3MEKTPHYECKUM MOTEHIMAJIOM U MOBEPXHOCTHBIM HATsHKEHUEM (YypaB-
HeHue Jlunmnmana).

5.2. Ocnosnule nonosicenus meopuu llImepna.

[epe3apsinka mosepxuoctu. [Ipuposa conpukacaromuxcs gasz u crpoenue J9C.

5.3. Cmpoenue muyenn cudpodoodmvix 301¢€l.

OO6pa3oBanue U CTPOCHUE MHICIIT THAPO(OOHBIX 30ei. Peakium oOpa3zoBaHus MUIIEIUT THAPO-
(hoOHBIX 301ICH

6. Adze3un, cmauusanue u pacmexkanue HcUOKocmei.

6.1. Adeesus u xozesus.



VYpasuenue [rompe 1yt pabOTHI aAre3uu. YT0oJ CMaYrBaHMs (KPacBOM yToi) U 3aKOH
IOmra.
6.2. Css3b pabombl adee3uu ¢ KpAEGbLM YeIOM CMAYUBAHUS
VYpasuenne Hriompe-lOnra. JInodmibHOCTs 1 MHOGOOHOCTE TTOBepXHOCTEH. [(nddepennnanpaas
Y MHTETpaJIbHAs TEIUIOTHl CMayMBaHus. BiusHue KpUBU3HBI IOBEPXHOCTH HA BHYTPCHHEE JABJICHUE TEL.
®opmyna Jlannaca.
7. DHepeemuka oucnepzuposanus u 00pa3oeanus HoewvixX gas.
7.1 Cnocobvl nonyuenus OUCNEepCHulX CUCTEM.
Ilomydenne AMCIIEPCHBIX CHCTEM METOIOM TUcTHeprupoBaHus. [lomydeHue MUCIEPCHBIX CHCTEM
METOJIOM KOHACHCAIUH.
7.2. Aocopbyuonnoe nonudicerue npounocmu men dpdext Pedunaepa.
7.3. Memoowl kondencayuu 0obpazosanus HO8vIX as.
VYpaBuenue sHepruu 'n66ca. ObpazoBaHue 3apobliieii Ipyu TOMOreHHOH KoHIeHcaun. [IBe oc-
HOBHBIC CTaJIUU 00pa30BaHMsI HOBOM (ha3bl.
8. Memoovl uccnedosanus OucnepcHvIx cucmem.
8.1. Ceemopaccesinue 6 OUCnepcHvIX cucmemax.
Ypasuenne Penes s cBeTopaccesHus u ero aHanms. Hedenomerpus u TypOuanMeTpus Kak Me-
TOJBI ONIPEIEIICHUS] KOHIIEHTPALIMU ¥ TUCTIEPCHOCTH B KOJUIOMIHBIX CUCTEMaX.
8.2. Csemonozenowenue 8 OUCNEpCHbIX CUCMEMAX.
Ypaenenue Jlambepra- Byrepa-bapa. OnpenencHue AUCIIEPCHOCTH 30J1€H 10 ypaBHEHUIO [ 'eiepa
8.3.  Vaempamuxpockonus u 31eKMpoHHASL MUKPOCKONUS
8.4. Ceoumenmayuonublii Memoo aHanu3a OUCNEPCHbIX CUCTEM

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOTO TUIIA
Y4eOHBIM MJIaHOM MO TUCIUIUIMHE TPETyCMOTPEHBI 1aO0OpaTOpHbIE 3aHATUS

TpynoémxocTs, yac

No HaunmenoBanue pasnena ®dopMa poBeJICHHS OYHOE 3204- | OYHO-
- JUCIUTUIAHBI (MOJTYJIS) 3aHATHS HOE 3a204-
HOC
Pasnen 2. Tepmoaunamuka
MOBEPXHOCTHBIX SIBJICHUI.
1 «3yuenne ancopOuum mo- JlaGopatopHas paboTa 6 i i
BEPXHOCTHO-aKTUBHBIX BE-

IIeCTB Ha TrpaHulax pasacia
KHUAKOCTb-T'a3»

Paznen 3. Ancop6imus. JIabo-
patopHas pabota
«Omnpenenenue yaenbHOM mo-
2 BEPXHOCTH aJICOPOCHTOBY»
Paznen 4. Duepreruueckue
napaMmeTpsl aCOpPOLIUH.

JlaGoparopHas pabota 6

Paszpnen 5. Dnexrponosepx-
HOCTHBIE siBieHus. Jlabopa-
TOpHas paboTa
3 «DJIEKTPONIOBEPXHOCTHBIE SIB- JlaGoparopHas pabota 6 4 4
nenus. [lomyyenue rupo3o-
Jeny

Paszoen 6 Anresus, cMmaunBa-
HUE U PACTEKAHUE KUIKOCTEH.

Paznen 7. Dnepreruka auc-
4 | TICPTHPOBaHHS 1 o0pazoBaHus JlaGoparopHas paboTa 6
HOBBIX (pa3. «[lomyuenue ruj-
po3ous xxene3a. Koarynsanus.




TpynoéMkocTs, yac
No HaumenoBanue paszacia CDOpMa MMPOBCACHUS OYHOE€ 3a04- OYHO-
- JUCLUIUIMHBI (MOZYJIS) 3aHATHA HOE 3a04-
HOC
Omnpenenenue nmopora Koary-
JSIUM TUAPO30JIs KEJIe3a»
Pa3snen 8. Metoapl uccieno-
BaHUSl JIUCIEPCHBIX CHCTEM.
5 «3yuenue KHHETHKH o0pa3zo- JIaGoparopHas paborta 6 ) )
BaHUs T'MAPO30JIel U Olpee-
JICHHE pa3MepOB YaCTUIl 30J1ei
ONTUYECKUMU METOIaMUY
Pa3snen 8. Metoapl uccieno-
BaHUSl JIUCIEPCHBIX CHCTEM.
5 «OnpeneneHre pa3MepoB 4ya- JIaGoparopHas pabora 4 ) )
CTHI] TOPOIIKOOOpPa3HbIX Be-
IIECTB METOJOM CEeAMMEHTa-
02070
Hroro: 34 8 8
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
TpynoemMKkocTs, gac
No HaumenoBanue paznena Bupn camocrosiTensHOM ouHas 3a04- | OYHO-
- JUCLUILIMHBL (MOJYJIs1) paboThI Has 3a04-
Hasl
1 Brenenue. [ToaroroBka k onpocy 6 15 13
CopepxaHue 1 3aJ1a4M Kypca.
Paznen 2. Tepmoaunamuika T10-
BEPXHOCTHBIX SIBJICHHH. ITonroroBka k onpocy
2 JlaGopaTtopHnast pabota no Teme JjabopaTopHOM 6 15 14
«3ydenne azncopObuMM 1MOBepX- | pabOTHI U 3alUTE OTYET-
HOCTHO-aKTHBHBIX  BEIIECTB  Ha | HBIX MaTepUaJIoB
IpaHUIAX pa3Jielia )KUAKOCTh-Ta3y
Paznen 3. Ancop6mus. Jlabopatop-
Has paboTa ITonroroBka k onpocy
3 «Omnpenenenne yAeIbHONW TMOBEPX- | IO TeMe JIabopaToOpHOM 13 30 29
HOCTH aJICOPOEHTOB» paloThI U 3alIUTE OTYET-
Pasnen 4. DnHeprermueckne mapa- | HbIX MaTepUaIoB
METpPBI aICOPOIIHH.
Paznen 5. DnekTponoBepXHOCTHBIE
sBieHus. JlaboparopHas padota [ToaroToBka K onpocy
4 «DNEKTPONOBEPXHOCTHBIE SIBICHUS. | IO TeMe J1abopaTOpHOM 16 30 29
ITomyyenue runpo3oneinn paboThl U 3alIUTE OTYET-
Paszoen 6 Anresus, cMauMBaHHME U | HBIX MaTEpUAIOB
pacTeKaHUe KUIKOCTEH.
Pasnen 7. DHepretuka nucrnepru-
poBaHuss U oOpa3oBaHus HOBBIX | [loaroroska k ompocy
5 ¢a3. JlJaboparopHas padora o TeMme J1abopaTopHOii 8 15 14

«[lonydyenue ruApo30JIA Kenesa.
Koarynsuus. Onpenenenue mnopora
KOAryJISIIIMK THAPO30JIS JKETIe3a»

paboOTHI U 3aIIUTE OTYET-
HBIX MaTepI/IaJIOB
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TpynoemMKocTb, yac
Ne HaunmenoBanue paszaeina Bun camocrosTenbHOM OYHas 3a04- | OYHO-
- JTUCITUATITAHBI (MOYJIs1) paboThI Has 3a04-
Hast
Pasnen 8. Metoapl mMccieqoBaHUsS
qucriepcHbIX cucteM. Jlabopatop- IToroToBKa K OIIPOCY
Has pabora .
6 | «M3ydyenue KuHETHKH 00pa30BaHUA mo_Teme  J1aboparopHoit 4 7 6
TUAPO30JIeH U OmlpezesiecHHe pas- PaOTEL M 3aUpTe OTHeT-
. HBIX MaTEpUAJIOB
MEpPOB YACTHII 30JIeH ONTHYECKUMHU
METOJaMIY
Paznen 8. Metoasl uccnenoBaHus
JUCTIEPCHBIX CUCTEM. [ToaroroBka k onpocy
7 JIaboparopHast pabota o TeMe J1abopaTOPHOM 4 7 6
«OrmnpeneneHue pa3MepoB 4YacTull | pabOThl U 3alUTE OTYET-
MOPOUIKOOOPa3HBIX BEIIECTB METO- | HBIX MaTepHaJiOB
JIOM CEIMMEHTAIINH»
[TogroroBka Kk mpoMmexyrouHoi | M3ydenune nekmuonHoro | 36,65 9,65 9,65
g | arrectamun MaTepuana, JHUTepaTyp-
HBIX UICTOYHHKOB B COOT-
BETCTBUU C TEMAaTUKOMN
Hroro: 93,65 129,65 | 121,65
6. [lepeyeHb y4eOHO-MeTOAUYECKOT0 00ecnieYeHHs N0 TUCIUIITTHHE
OcHOBHAs M 10TIOJTHUTEIbHAS JIUTEPATYpa
iji ABTOp, HAUMEHOBaHHE 1/13221?1/1;1 IIpumevanue
OcHoBHas1 yueOHasi IuTepaTypa
1 |Tenbpman, M.M. Komnoungnas xumus: yueOHuxk / M.U.
I'ensman, O.B. Kosanesuu, B.II. IOctpatoB. — 6-¢ wu3m., HonHOTeKCTOBLL
crep. — Cankr-IlerepOypr: Jlans, 2017. — 336 ¢. — ISBN 978-
5-8114-0478-0. — Tekct: aneKkTpoHHBIN //  OnexkrponHo- | 2017 AOCTYIT i BXO-
. ) JIe TI0 JIOTHHY U
oubmmorteynas  cucrema  «Jlanp»: [caiit]. — URL: «
https://e.lanbook.com/book/91307. — Pexum nmoctyma: Juis fapoio
ABTOPH3. OJI30BATEIICH.
JlonoTHUTe/IbHAS y4eOHasi TuTepaTypa
2 | Fenpbman, M.U. Kommonanas xumust [Tekcr] / M. .
I'enspman, O.B. Komanesuu, B.II. FOcrtpatoB. - CaHkT-
2003 6
[TeTepOypr; Mocksa; Kpacnonap: Jlans, 2003. - 336 c.: un. -
(yueOHukwM 1151 By30B. CrieniuasbHas JIUTEPATypa).
3 | Kykymkuna, 1.W. Komnongnas xumust / WM. KykymknHa,
A.JO. Mutpodano. — KemepoBo: KemepoBckuii rocynap- [TomHOTEKCTOBBIN
CcTBEeHHBbIN yHUBepcuteT, 2010. — 216 c¢. — Pexum noctyna: no 2010 | AOCTYI IpH BXO-
MOJIITUCKE. — JIe TI0 JIOTHHY H
URL.: http://biblioclub.ru/index.php?page=book&id=232755 . naposo*
— ISBN 978-5-8353-1084-5. — TekcT: 3eKTPOHHBIH.
4 | ®punpuxcoepr, JA.A. Kypc kommonmaHoW XuMuu: y4yeOHUK / [TomHOTEKCTOBBII
H.A. ®punpuxcoepr. — 4-e m3a., ucnp. u gomn. — Cankr- | 2010 | moctym mpu BXO-
ITerepOypr: Jlann, 2010. — 416 c. — ISBN 978-5-8114-1070- JIe TI0 JIOTUHY U
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https://e.lanbook.com/book/91307
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD%2C%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87
http://biblioclub.ru/index.php?page=book&id=232755

5. — TekcT: AMEeKTPOHHBIN // DIEKTPOHHO-OMOIHOTEYHAsT CH- napoJo™*
crema «JIanby: [caiiT]. - URL:
https://e.lanbook.com/book/4027 . — Pexum mocTyma: is
aBTOPU3. II0JI30BATEIICH.

5 | ®posos, HO.I'. Kypc komnonanon xumuu. I[loBepXHOCTHBIE
SIBJICHHMS M JHMCIICPCHBIC CUCTEMBI: [ydeOHuK s By3oB] / HO.

2004 96
I'. ®ponos. - Uzn. 3-e, crep., ucnp., nepemned. ¢ u3a. 1989. —
M.: Anbsiae, 2004, - 464 c.

6 | Komnmounnas xwmums /  H. ®panneBa, E. Pomanenko,
1O. besruna, E. BonocoBa; MuHUCTEPCTBO CEIBCKOTO XO3sii-

ctBa Poccuiickont @eneparnu, PI'BOY BIIO «CtaBopomnois- ITomHOTEKCTOBLIN
b

CKHUH roCy/JapCTBEHHBIN arpapHblii yHUBEpcuTeT». — CraBpo- 501p | AOCTYI IIpH BXO-

nosb: [laparpad, 2012. — 52 c.: un., tabn., cxem. — Pexxum JIe TI0 JIOTUHY U

JIOCTYTIA: 1o TIOJIITUCKE. — napoJro*

URL: http://biblioclub.ru/index.php?page=book&id=277427 .
— bubnuorp. B kH. — TeKCT: 3JI€KTPOHHBIH.

*- mpex/ie YeM NPOUTH 10 CChUIKE, HEOOXOJMMO BOWTH B CHCTEMY

OYHKIIMOHUPOBAHUE 3JICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHOM Cpebl 00eCTIeun-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnprii o0yvaromuiics o0ecriedeH J0CTYIOM K 3JIEKTPOHHOW OMOIMOTEUHOM cHCTEMe
VYTIITY (http:/lib.usfeu.ru/), 9bC Uznarenscraa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckas oubanoteka ownnaita http://biblioclub.ru/, snexrponnast o6pazoBatenbHast cucrema «O0pa3o-
BatenbHas muardopma FOPAMTY, comepKammx M3JaHHS 1O OCHOBHBIM M3y4aeMbIM JMCIIHILIH-
HaM U C(OPMHUPOBAHHBIX [0 COIJIACOBAHMUIO C IMpaBooOyajgaTensiMu y4eOHOM u  ydeOHo-
METOANYECKOH JINTepaTyphl.

CrnpaBounblie 1 HH)OPMAIMOHHbBIE CHCTEMbI
1. CpaBouno-mipaBoBasi cucteMa «Koucynbrant [Lmrocy.
2. MudpopmannoHHo-nipaBoBoi moptan [apant. Pexxum moctyma: http://www.garant.ru/
3. Baza nanubix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IpodeccnonanbHbie 0a3b1 JAHHBIX

1. Uudopmammonnas  cuctema  «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;

2. Hayunas snexrponHas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

3. — denepanpHas cayx0a rocyaapcTBeHHOW cTatucTukU. OduninanbHas

4. — DneKTpOHHBIH (OHJ TPAaBOBBIX M HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB //
Axkunonepaoe oOmiectBo «Mupopmanmonnas kommnanust «Kogexce» (https://docs.cntd.ru/). Pe-
UM JIOCTYTA: CBOOOHBIH.

5. — Oxonomuueckuit moptan (https://institutiones.com/). Pexxum nocrtyma: cBo60-

HBIM.
6. — Nndopmammonnas cucrema PBK (https://ekb.rbc.ru/). Pexxum poctymna: cBobo-
HBIM.

7. — OdunmanbHblii MHTEpHET-TIOpTaNl NpaBoBod wuHpopmaru (http://pravo.gov.ru/).
Pexxum moctyma: cBOOO HBIN

8. — ba3a MoiMHOTEKCTOBBIX M OMOIMOrpaduYecKuX ONMUCAHUN KHUT U MEpUOIUYe-
ckux m3manuit (http://www.ivis.ru/products/udbs.htm). Pexxum nocryna: cBoG0 HBIN
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https://e.lanbook.com/book/4027
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D1%80%D0%BE%D0%BB%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://biblioclub.ru/index.php?page=book&id=277427
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
https://www.technormativ.ru/
http://elibrary.ru/
http://pravo.gov.ru/

7. ®OHJ OLEHOYHBIX CPEACTB AJIsl IPOBEACHUsI IPOMEKYTOUYHOM aTTecCTANMI
o0yvyawmmxcs no AMCHUILINHE

7.1. IlepeyeHb KOMIETEHIUI ¢ yKa3aHMeM 3TAaNoOB UX ()OPMHPOBAHUS B Ipollecce 0CBOe-
HHsI 00pa30BaTe/IbLHOI NPOrPaMMblI

PopMHpyeMBbIe KOMIIETCHIIUU Bun u opma koHTpOIIS

OIIK-1 - CnocobeH u3y4aTh, aHAIM3UPOBaTh, HC- | [IpoMekyTOUHBIH KOHTPOJIb: KOH-
I10JIb30BATh MEXAHU3Mbl XUMHUYECKHX PEAKLUl, MpO- | TPOJIBHBIC BOPOCHI K IK3aMCHY
HCXO/AIIMX B TEXHOJIOTHYECKHX IMPOIECccaXx W OKpy- | TeKyIuii KOHTPO/Ib: OIpOC, 3aluTa
JKAIOIIEM MUpE, OCHOBBIBAACH HA 3HAHUAX O CTPOEHMM | OTYCTHBIX MATEPHAIIOB 110 TeMe J1abopa-
BEILIECTBA, NMPUPOIE XHMHUCCKOH CBS3M M CBoiicTBax | TOPHOM paboThI

Pa3IMYHBIX KJIACCOB XMMHUYECKUX 3JIEMEHTOB, COEIU-
HEHUM, BEIIECTB U MAaTEpUAJIOB

7.2. Onucanue nNoKasareJieil U KpuTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3Ta-
nax ux (pOpMHpPOBAHUSA, ONIMCAHMUE IIKAJ OLIEHUBAHUSA

KpuTtepuu oneHnBaHus YCTHOI0 OTBeTAa HA KOHTPOJbHbIE BOMPOCHI IK3aMeHa (Ipo-
MeKYTOYHBI KOHTPOJIb, opmupoBanune komnereHuun OITK-1)

«5» (omauuno) — NaH MOJHBIN, pa3BEPHYTHI OTBET HA TOCTABICHHBIN BOIIPOC, TOKAa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHHU 00 OOBEKTE, I0KA3aTeIbHO PACKPBHITHI OCHOBHBIE MOJIOXKE-
HUS TEMBI; B OTBETE MPOCIICKUBACTCS YETKAsI CTPYKTYpa, JIOTHYECKasi MOCIIe0BaTEIbHOCTb, OT-
pakarolasi CylHOCTh PaCKpbIBAEMbIX MOHSATHH, TeOpuH, siBieHu. 3HaHue 00 00BeKTe JEeMOH-
cTpupyercs Ha (OHE MOHUMAHUS €r0 B CHCTEME TaHHOW HAYKU U MEKIUCIUILTUHAPHBIX CBSI3EH.
OTBeT U3NOKEH TUTEPATYPHBIM SI3BIKOM B TEPMHHAX HAayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha yTOYHSIOMINE BOIIPOCHL;

«4» (Xopowio) — NaH TOTHBINA, pa3BEPHYTHIN OTBET HA MOCTABIECHHBIA BOMPOC, MOKA3aHO
YMEHHUE BBIIEINTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC TNPU3HAKH, NMPUYUHHO-CIICIICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTHUEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO TOMyIIe-
HBI HE3HAYNTENbHBIC OIMMOKHU WM HEIOYETHI, HCIIPaBIICHHbIE 0aKaJaBpOM C IMOMOIIBIO «HABO-
JSITIAX» BOIIPOCOB;

«3» (yoosremseopumenvrHo) — JaH HETIONHBIA OTBET, JIOTUKA U TMOCJIEI0BATEILHOCTh U3-
JIOKEHUSI UMEIOT CYIIeCTBEHHbIe HapylieHus. JlomyiieHsl TpyOble OMMOKH MPH OMpeeIeHun
CYIIHOCTH PacKpbIBAEMBIX MOHATHH, TEOPHUil, SBICHHIA, BCIEJICTBHE HEMIOHUMAHHS OaKaJaBpOM
WX CYIIECTBEHHBIX M HECYIIIECTBEHHBIX MPU3HAKOB U CBsA3Ei. B 0TBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbeITb KOHKpPETHbIE NpPOsBIEHUS OOOOIICHHBIX 3HAHMW HE MoKa3aHo. PeueBoe
odopmieHne TpedyeT MoNnpaBoK, KOPPEKIHH;

«2» (HeyoosrnemeopumenvHo) — 0aKaIaBp JEMOHCTPUPYET HE3HAHHUE TEOPETUUECKUX OC-
HOB TIpeIMETa, HE YMEET JieTlaTh apTyMEHTHPOBAHHBIE BBIBOJIBI U MPUBOJIUTE MIPUMEPHI, TOKA3bI-
BaeT crnaboe BiIaJeHne MOHOJIOTHYECKOH Peublo, HE BIIAJCET TEPMUHOJIOTHEN, TPOSBISIET OTCYT-
CTBHE JIOTHYHOCTHU U TIOCJIE0BATEIbHOCTH U3JIOKEHHUS, JeNIaeT OINOKH, KOTOPhIE HE MOXET HC-
NPaBUTh, TAKE TIPU KOPPEKIINH TPETIOaBaTeIeM, OTKa3bIBACTCSl OTBEYATh HA 3aHATHH.

Kpurepun oneHmBaHusi Onpoca yCTHOrO OTBeTa IO TeMe J1a0opaTopHOil padoTshl
(Texkymuii KOHTPOJIb, popmupoBanue komnerenuu OIK-1):

«5» (omauuno): oTIpocC MPOMIEH ¢ MEPBOTo pasa; JAaH MOJHBINA, pa3BepHYTHIA OTBET HA BCE
3aJjaBaeMble MPErnoaBaTesieM BOMPOCHI, TOKAa3aHO 3HAHUE M MOHMMaHue TeMbl. OOy4daromuiics
NPaBUJIBHO OTBETUJI HA BCE BOIMPOCH! NMPH cOOECeI0BaHUM, 3HAECT M IOHUMAET XOJI BHIIIOJHEHHUS
npeacTosei 1abopaTopHOit pabOTHI.

«4» (xopowio): onpoc MPONAEH CO BTOPOM MOMNBITKU; JaH MOJHBIN OTBET HA BCE 3aJaBae-
MBbI€ IIPETOAaBaTeNIEM BOIIPOCH!, I0OKa3aHO 3HAHKE U MOHMMaHue TeMbl. O0ydaromuiicst npu co-
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OecemoBaHNM MPABUIIHBHO OTBETHIJI HA BCE BOMPOCHI C MOMOIIBIO MPETOaaBaTelis, 3HaeT U TTOHH-
MaeT XOJ1 BBITIOJIHEHUS MPEICTOAICH J1ab0paToOpHO pabOTHI.

«3» (yoosremeopumenbHo): ONPOC MPONICH C TPEThEH TMOIBITKU, JaHbl OTBETHI HA IOJIO-
BUHY 3aJIaBa€MbIX MPETOaBaTeieM BOIIPOCOB, TOKa3aHO 3HAHUE OCHOBHBIX MOHSITHIA TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITh KOHKPET-
HbIC TIPOSIBJICHUSI OOOOIICHHBIX 3HAHWM He Toka3aHo OOydaromMics TpU ONPOCce MPABUIBHO
OTBETHJI Ha OOJIBIIIYIO YaCTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT Mmo-
NPaBOK, KOPPEKIIMH; CTYIEHT 3HAET XOJI BBITOJHEHHS MTPECTOSIICH JIaO0paTOPHON pabOTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE TMPOUICH, OOyUYAIONIUIICS HE 3HAET OCHOB TEMHI,
HE CIOCOOEH JIeIaTh apryMEHTUPOBAHHbBIE BBIBOBI U MPUBOUTH MPHUMEPHI, TOKA3bIBACT ClIadoe
BJIaJICHHE MOHOJIOTHYECKOW Peubl0, HE BJIAZCET TEPMUHOJIOTHEH, IPOSBISAET OTCYTCTBHE JIOTHY-
HOCTH U TIOCJICIOBATEIBHOCTH M3JIOKEHUS, JIeJaeT OIMOKHU, KOTOPhIE HE MOXKET UCIPaBUTh, Ja-
e TPU KOPPEKIMHU TMperoiaBaTeNieM, OTKa3bIBa€TCsl 0TBEYAaTh HAa BONpockl. OOyuaromuiics He
CMOT' OTBETUTh JIaKE HA TIOJIOBUHY 3aJaHHBIX €My BOIPOCOB, HE 3HAET XOJla MPOBEIACHUS TIPE/I-
cTos1Iel J1abopaTOpHOH pabOTHI.

KpuTtepuu oneHMBaHHUsA 3a1IUTHI OTYETHBIX MAaTePHAJIOB 10 TeMe J1adopaTOpHOIi pa-
00ThI (TeKyIHii KOHTPOJIb, popmupoBanue komnereHuuun OIK-1)

«5» (omauuno): paboTa BBITIOJIHEHA B CPOK; OPOpPMIICHHE U COJIEpKATEIbHAS YaCTh OTYETA
00pa3ioBeie; paboTa BBINOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOILICHHMS,
3aKJII0YeHHS U BBIBOJBI. OOyuarommiicss mpaBUIbHO OTBETHII HA BCE BOIPOCHI MIPH 3AIIUTE OT-
YEeTHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBITIOJIHEHA B CPOK; B O(POPMIICHUU OTUYETA U €r0 COJIePKATeIbHON
YaCcTH HET IrpyObIX OMIMOOK; paboTa BBIMOJHEHA CAMOCTOSATEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHN s, 3aKITI0UeHIs] U BBIBOABI. OOydJaromuiicss Mpy 3alIiTe OTYETHBIM MATEpPHAJIOB IIpa-
BUJILHO OTBETHJI Ha BCE BOMPOCHI C TOMOIIBIO MPEToAaBaTers.

«3» (vooenemeopumenvHo). paboTa BHITIOJIHEHA C HapylieHueM rpaduka; B opopMIICHUH,
COJIepKaTeIbHON YaCTH OTYETa €CTh HEOCTAaTKHU; paboTa BBHIMOIHEHA CAMOCTOATEIBHO, IPUCYT-
CTBYIOT cOOCTBEHHbIE 000011eHNs. OOyyarouiicss Mpy 3allUTe OTYETHBIM MaTEPUAIOB OTBETUI
HE Ha BCE BOMPOCHL.

«2» (HeyooenemeopumenvHo): ohopmMieHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIH C/I€TIaHbl HETIPAaBUJIbHBIEC BHIBOJIBI U 00001eH . O0yyaronuiicss He CMOT 3alllu-
TUTh OTYCTHBIC MATEPUAITBI U TTOSICHUTH MPE/ICTABIICHHBIC TAHHBIC.

7.3. TunoBbie KOHTPOJIbHBIE 3a]aHUsI UJIH UHbIEe MaTepUAJIbl, HE0OX0AUMbIE Il OLEeHKH
3HAHUIi, yMeHHii, HABHIKOB U (MJIH) OMbITA JIEAITEJILHOCTH, XapaKTePU3YIOIIUX 3TanbI (op-
MHPOBaHUsI KOMIIETEHIIUI B Mpolecce 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

KoHnTpoJibHBIE BONIPOCHI K 9K3aMeHY (IIPOMEKYTOYHBbIH KOHTPOJIb)

1. Knaccudukanus nucnepcHbix cucteM. [Ipu3Haky KOITOUTHOTO COCTOSHUS. MecTo KOJUIOH -
HBIX CHUCTEM CpeJll AUCTIEPCHBIX.
2. CoBpeMeHHbIE MPeJICTaBIeHHs 0 PaKTOpax CTAOMIN3AIMH KOJJIOWAHBIX CHCTEM. DIEKTpUuYe-
CKH (paKTOp CTaOUITHU3AIINH.
3. Kak Brusier npupopa u konueHtpanus 31ekrponutoB KCI, K;SO4, K3PO4 Ha cocTosiHue
JIBOMHOTO AJIEKTPUYECKOTO CJIOSI THAPOOKHUCH XkKene3a?
4. Teopus ancopobunu bOT. Ananu3 ypasuenust BOT u Buabl nzotepm ajncopobuuu. Omnpenerne-
HUE yJIeTbHON TOBEPXHOCTH TBEPAOTO aacopoOenTa mo metoay bOT.
5. Onpenenenue pazMepa KOJJIOWAHBIX YaCTHUIl ONTHYECKUMHU MeToaaMu. [loHsTre o Hederno-
METPHUH U TypOUAUMETPUH.
6. PaccuntaTh MOBEPXHOCTHYIO aKTUBHOCTH MACIISIHOM KHCJIOTHI Ha IPaHUIIe TeNTaH-BOJa MIPH
293K o gja"HHEIM:

| C, Kmons/m® | 0,006 1 0,021 | 0,050 1 0,104 | 0,246 \
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[ 6:10°, wim® | 72,53 [ 68,12 [ 63,53 [ 58,6 50,3

7. Hanmmmre hopMyTy MHIIEIUTBI 30JI1 HOJAUCTOTO cepedpa, MOIYICHHOTO B Pe3yIbTaTe peak-
1007178
AgNO3z + KJ = Agl| + KNO3

ecmn KJ B3aT B 4-x kpaTHOM H30bITKE 110 OTHOIIEHHIO K AGNO3. C moMoIipo Kakux
AJIEKTPOJIUTOB MOXKHO BBI3BATh KOATYJISIIIHIO 3071517

8. IloBepXHOCTHOE HATSHKEHUE. 3aBUCUMOCTD TOBEPXHOCTHOTO HATSDKEHUSI OT TEMIIEpaTyphl.
V3MeHeHre SHTAIBIINU | SHTPOIIMU CUCTEMBI IIPH 00pa30BaHUU TIOBEPXHOCTH.

9. Ctpoenue ABOHHOTO 3JEKTPUIECKOTO CI0s. DNEKTPodope3 U dIEKTPOOCMOC. DIIEKTPOKHHe-
TUYECKUH MTOTCHIINAL.

10. 13 naGnroieHuil cMeIeHus YaCTULl TYMMMIYTa BBIYMCIUTh KOHCTaHTY ABOraJipo, eciu pa-
nuyc yactull paseH 0,0212 mkwM, a 3a BpeMsi paBHOe | MUH. yacTUIbl epeMecTuinch Ha 10,65
MkM. Temmneparypa onsita 17 °C, Baskocts cpeant 0,011 Ilyasa.

11. [ToBepXHOCTHOE HATSKEHUE U METOJIbI €0 onpeeieHus. TepMoAMHAMUYECKOE YpaBHEHHE
COCTOSIHUS TIOBEPXHOCTHOTI'O CJI0SI U KiIacCU(UKAIMsI TOBEPXHOCTHBIX SBJICHUI HA €ro OCHOBE.
12. O6meH HOHOB B HapyKHOH 00KJIa/IKe JBOMHOIO AJIEKTPUYECKOTr0 cia0s. JIMOTpOoIHbIE psAabI
HOHOB.

13. Berunciute kodbdumuent mubdysun 3o0mst As;Ss, eciu paguyc gacrur F = 2-107% m, Bs3-
kocThb cpeast 1 = 0,001 H-CeK/M’, temreparypa 16 °C.

14. Tepmonunamuueckoe ypaBHeHue [ m66ca, ucrnonb3yemMoe Npu OMMCaHUM MPOLIECCOB a7copO-
IMU. AHAJIU3 ypaBHEHUSI.

15. O6MeH MOHOB B HapyKHOI OOKJIaJKe BOMHOIO 3JEKTPUYECKOro cios. JIMOTponHbIe psAabl
HMOHOB

Bomnpockl, BBIHOCMMBIE HA ONPOC 0 TeMe J1a00paTOPHOii padoThl (TeKYIIH KOHTPOJIb)

(¢pparmenT k J1abopaTopHoii padore «3yueHue ancopOIIUu MOBEPXHOCTHO-aKTUBHBIX
BEIIECTB HA TPAHUIIAX pa3Jielia KUJIKOCTb-Ta3»)
1. OcHOBHBIE OOBEKTHI UCCIEAOBAHUS KOJUIOMAHON XuMuu. Kinaccudukaius moBepXHOCTHBIX
SIBIICHUM
2. Onpenenenue mporecca aacopouu
3. Uto Ha3BIBAIOT aJIcCOPOATOM U aJICOPOCHTOM
4. [ToBepXHOCTHO-aKTHBHBIC BEIIECTBA, UX KJIacCU(DUKAIIHS.
5. Kak onpenensiercs yenbHas IOBEPXHOCTh aJICOPOSHTA, TIpeieIbHas aICOPOITUS U TUIOIIATh
MOJIEKYJIBI B IOBEPXHOCTHOM Ci10€?
6. Ananu3 ypaBHeHust Jlenrmropa.

Bonpochbl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB MO BBINMOJHEHHOMH
JadopaTopHoii padoTe (TeKyIMA KOHTPOJIb)

1. llens u 3amaun mabopaTopHOl pabOTHI;

2. OCHOBHBIE TEOPETUYECKHE 3aKOHOMEPHOCTH JIAaHHOTO pa3/iena;

3. Meroauka mpoBeAeHUS JIa00PaTOPHOM pabOTHI;

4. Ha3znaueHue 1 IpUHIMI PabOTHI 1a00paTOpHOro 000pyIOBaHUs / CTEHIOB;

5. AHanu3 MONYYEHHBIX B XOJI€ J1aOOpaTOpPHOM pabOThI pe3ynbTaTOB, OOBSICHEHUE TIOY-
YEHHBIX PE3YJIbTATOB C YUETOM TEOPETHUECKUX 3aKOHOMEPHOCTEH.
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7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHEi c(hpopMHPOBAHHBIX KOMIIETeHIIHii

YposeHs chopmu-
POBaHHBIX KOMIIE-
TESHIUHN

Ornenka

IlosicHenus

Bricokuii

«5»
(oTHMuHO)

Teopernueckoe coiep:kaHue Kypca OCBOEHO IOJ-
HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOrpPaMMOil OO0ydeHUS
yueOHbI€ 3aJaHUS BBIIOJHEHBI.

OIIK-1 - Cnocoben u3y4arh, aHAJIU3UPOBATH, UC-
M0JIb30BaTh MEXAHMU3Mbl XMMHUUYECKHX PEaKIHM, Mpouc-
XOJAIIMX B TEXHOJIOTMYECKUX IPOLECCaX M OKPYKaro-
LIEM MHUPE, OCHOBBIBAsICh HA 3HAHUAX O CTPOCHUU Belle-
CTBa, MPUPOAE XUMHUYECKOW CBSI3U U CBOMCTBAaX pa3iivy-
HBIX KJIACCOB XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUM, Be-
IIECTB U MaTEPHUAIIOB

OOyyaromuiics JEeMOHCTPUPYET BBICOKHE 3HAHUS
OCHOBHBIX 3aKOHOB KOJUTOMJHOW XUMUH, BJIAJEET OCHOB-
HBIMH 3aKOHOMEPHOCTSIMH TPOIIECCOB aJIcOpOIuu, aare-
3UHM, CMAauyMBaHMs, PACTEKAHUSI, AJICKTPOIOBEPXHOCTHBIX
SIBJICHU, BJIaJ€eT METOIaMH UCCIIEI0BAHMS KOJUIOUIHBIX
CHUCTEM, TOTOB UCIOJIb30BATh 3aKOHBI KOJIJIOMTHON XUMHUH
JUTSI pelIeHus MpodeccCHoHalbHBIX 3a/1a4

['oToB ucmosib30BaTh 3HAHUS O CTPOCHUU Belle-
CTBa, IPUPOJE XUMHUYECKOM CBSI3U B PA3JIMUHBIX KJIACCaX
XUMUYECKUX COEAMHEHUHN ISl TIOHUMAaHUs CBOMCTB Ma-
TEpUAJIOB U MEXaHHW3Ma XMMUYECKHUX IMPOLECCOB, MPOTE-
KaIONIMX B OKPY)KAIOIIEM MUPE

ba3oBrIit

«4»
(xoporto)

Teopernueckoe colep:kaHue Kypca OCBOEHO IOJI-
HOCTbHIO, BCE NPEAYCMOTPEHHBIE MPOrpaMMoil 00ydeHUs
yueOHbIe 3a/laHUs BBIIOJHEHbI C HE3HAYUTEIbHBIMH 3a-
MEYaHUSIMH.

OOyuaromuiics JeMOHCTpUpPYET Oa30Bble 3HAHUSA
OCHOBHBIX 3aKOHOB KOJUIOMJIHOM XUMUH, BJIaJI€€T OCHOB-
HBIMH 3aKOHOMEPHOCTSIMHM IPOLIECCOB aACOPOIMH, ajare-
3UM, CMAuMBaHUS, PAaCTEKaHUs, 3JIEKTPONOBEPXHOCTHBIX
ABJICHUH, BIa/IE€T METOJJaMHU HCCIIEI0OBAaHMUS KOJUIOMIHBIX
CHUCTEM, FOTOB HCIOJIb30BaTh 3aKOHBI KOJUIOUAHON XUMUU
JUIS peleHns NpoecCHOHAIbHBIX 3a1a4

['oTOoB uMCHonb30BaTh 3HAHHS O CTPOCHUM Belle-
CTBAa, MPUPOJE XUMHUYECKON CBS3M B PA3IMUHBIX Kilaccax
XUMHUYECKHX COEIMHEHUH IJi1 MOHUMaHHs CBOMCTB Ma-
TEPUAJIOB U MEXaHM3Ma XMMHUYECKHUX IPOLECCOB, MPOTE-
KaIOIIMX B OKPYKAIOLIIEM MHpE

[Toporossiii

«3»
(ymoBneTrBopu-
TEJIHHO)

Teoperuueckoe cojiepkaHHe Kypca OCBOEHO 4a-
CTHYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOn
00y4yeHHsI yUeOHbIX 3aJaHUI BBIMOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyuarouuiics IeMOHCTPUPYET ciadble (Toporo-
Bbl€) 3HAHUS OCHOBHBIX 3aKOHOB KOJUIOMAHOM XHMUH,
BJIaJIc€T OCHOBHBIMU 3aKOHOMEPHOCTSIMH IPOIIECCOB -
copOuuu, aare3uu, CMauMBaHUs, PACTEKaHUs, JJIEKTPO-
MOBEPXHOCTHBIX SIBJICHUH, BJIaJ€eT METOJaMM HCCIE0-
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YposeHns chopmu-
POBaHHBIX KOMIIE- Ounenka IMosicHeHus
TEHINH

BaHMSI KOJUIOMTHBIX CUCTEM, TOTOB UCIIOJIb30BATh 3aKOHBI
KOJUIOMIHOM XHMMHUU AJIsl peleHus: npodeccCHoHaTIbHbIX
3aj1a4

['oToB ucCHonp30BaTh 3HAHHS O CTPOCHHUM Belle-
CTBa, MPUPOJIE XUMHUUYECKON CBSI3U B PA3IMYHBIX KJIACCAX
XUMHUYECKHX COCIMHEHUH IJi1 MOHUMaHHs CBOMCTB Ma-
TEPUATIOB U MEXaHHU3Ma XMMHUYECKUX IMPOIECCOB, MPOTE-
Karonmx B OKpyxkaromem mupe (B coorBerctBuu ¢ OITK

3)

Teoperuueckoe conep’kaHhe Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMON 00yUEeHHUSI
y4eOHBIX 3aJjaHuil JTMOO HE BBINOJIHEHBI, MO0 cojepxKar
rpyOble OIIMOKM; TOMOJHUTENbHAS CaMOCTOSITENbHAs pa-
00Ta HaJl MarepuaioM He IpHBeja K KakoMy-JInOo 3Ha-
YUTEIHHOMY MOBBIIICHUIO KadecTBa BBHIMOJHEHUS y4del-
HBIX 3aIaHUMN.

OOyyaromuiicss He 3HAaeT OCHOBHBIX 3aKOHOB KOJI-
JIOUJHON XHMMUM, BJIaIeeT OCHOBHBIMHM 3aKOHOMEPHOCTS-
MU TIPOLECCOB aCOPOILINH, aATe3UH, CMauYUBaHHS, pacTe-
KaHUs, 3JEKTPOIIOBEPXHOCTHBIX SBJICHUH, BIIaJIEET METO-
JTaMH UCCIIEIOBAHUS KOJUIOUAHBIX CUCTEM, TOTOB HCIIO/Ib-
30BaTh 3aKOHbI KOJUIOMJHOM XHMHUH ISl pEIIEeHUs Mpo-
(dbeccroHaNBHBIX 33124

He roroB ncnonb3oBaTh 3HaHUS O CTPOCHHUHU BEllle-
CTBAa, MPUPOJIE XUMHUYECKON CBS3M B Pa3IMUHBIX Kiaccax
XMMUYECKUX COEAMHEHWH JUIsl TOHMMAaHUS CBOWCTB Ma-
TEPUAJIOB U MEXaHH3Ma XMMHMUYECKHUX MPOLECCOB, MPOTe-

KalolMX B OKpykatomeM mupe (B coorserctBum ¢ OIIK
3)

«@»
Husknii (HeyoBIETBO-
PHUTEIIBHO)

8. MeTroguyeckue ykasaHus JJIsl CAMOCTOSITEIbHOM PadoThI 00y4aromuxcst

CamocrosiTenbHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HAaBBIKOB pabOTHl C Y4YEOHOU W
HAy4YHOW JIMTEPATypPOM, OCMBICIEHHUIO U 3aKPEIJIEHUIO TEOPETUUECKOI0 MaTepuasia Mo yMEHHIO
apryMEeHTHPOBAHO IpeIaraTh 3KOJOrH4ecky 0e30nacHble TEXHOIOTHH.

CamocrosTenbHas paboTa BBIOIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs 110 3aja-
HUIO U IIPU METOJAMYECKOM PYKOBOJICTBE MperoaaBaresisi, HO 0€3 ero HemocpeJCTBEHHOro y4a-
cTus (IpU YaCTUYHOM HEMOCPEIACTBEHHOM YYacTHM MpPENoJaBaTelisi, OCTABISIONIEM BEAYIIYIO
POJIb B KOHTPOJIE 3a pabOTOM CTYJICHTOB).

Dopmel camocmoamenvHol pabomul 6akazaBpoB pazHo0Opa3Hbl. OHM BKIIIOYAIOT B CEO0S:

— u3ydYeHHE y4eOHOH, HayyHOM M METOIUYECKOW JIMTepaTypbl, MaTepualoB Mepuoanye-
CKUX M3JaHHUU C MPHUBIICYEHUEM IIEKTPOHHBIX CPEIACTB OPHUIMATIBHOM, CTATUCTUYECKOM,
NepPUOANYECKON U HaydHOH HHpOpMaIINH;

B npomnecce uzyuenus aucuumiuabel «KommonaHas xumus» OakalaBpaMu HampaBlIEHUS
18.03.01 «Xumudeckass TEXHOJIOTHUSY OCHOBHbIMU BUOAMU CAMOCMOAMENbHOU padombl SBIISIOT-
col:

[ mOArOoTOBKA K ayJIUTOPHBIM 3aHATUAM (JEKLUUSM U J1aGOpAaTOPHBIM 3aHSATHUSIM) U BBIIIOJHEHUE
COOTBETCTBYIOLIMX 3aaHUI;
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[J camocrosiTenpHas paboTa Hal OTACTHLHBIMA TEMaMU y4eOHOW TUCIUIUIMHBI B COOTBETCTBHUH C
y4eOHO-TEMaTHYECKUM IUTAHOM;
(] BBITIOJTHEHHUE TECTOBBIX 3a/IaHU;
[l MOATrOTOBKA K 3a4eTy / IK3aMeHY.
CamocTosTebHOE BBINOJIHEHUE MeCmOo8biX 3a0anuti 1O BCEM pasJiesiaM JUCHUTUIHHBI
chopmupoBanbl B poHe orieHouHbIX cpeacTB (POC)
JlaHHBIE TECTHI MOT'YT UCIIOJIB30BAThCS:

— TperojaBaTeIs MU Ui IPOBEPKU 3HAHHWM B KauecTBE (POPMBI MPOMEKYTOYHOIO KOHTPOJIS
Ha JIA0OPATOPHBIX M JIEKIIMOHHBIX 3aHITHSIX;

— JUIsl IPOBEPKH OCTATOYHBIX 3HAHUH CTYJE€HTOB, U3yUMBIIUX JaHHBIA KypC.

Copneprxanue TECTOB O AUCHUILUIMHE OPUEHTHPOBAHO HA TOJTOTOBKY OakaiaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBIIIOJIHEHUS TECTa MO3BOJIAET IPENoJaBaTessiM CYIAUTh O
XO0JIe CAMOCTOSITENTbHON paboThI OakaJaBpOB B MEKCECCUOHHBIN MIEPUOJ U O CTEIIEHH UX MOATO-
TOBKH K 3K3aMEHY.

Omnpoc 1o Teme 1adopaTopHON pabOTHI U 3aIIUTA OTYETHBIX MATEPHAIIOB BKIIIOYAET:

1. Teopernueckoe 060OCHOBAHUE UCIOIB3YEMOr0 METO/Ia AHAIIN3A;
2. METOJOJIOTHS U METO/IMKA BBIIOJIHEHUS Ta00paTOPHOI paboTHI;
3. 00cyaeHue MOITyYEeHHBIX pe3yIbTaToOB,;
4. BBIBOJBI 10 MPOJETaHHON paboTe U 00CYXk/I€HHE BO3MOKHOCTH HCIIOJIb30BaHUS Me-
ToJa.
[ToaroroBka K 3K3aMeHy U 3a4€Ty IPEAINO0JIAraer:
- U3y4€HHUE OCHOBHOMW U JIOTOJIHUTENILHON JINTEPATyPhl
- U3Y4YEHHE KOHCIIEKTOB JIEKIUI
- y4acTHe B IPOBOJUMBIX KOHTPOJIBHBIX OMPOCax

9. llepevyenb HHGOPMAITMOHHBIX TEXHOJIOTHIi, HCI0JIb3yeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCIHHUIINHE

[Ipumenenne 1MQPOBHIX TEXHOJOTHM B paMKax NpEenofaBaHUs JUCIMILIMHBI Mpeo-
CTaBIISIET PaCIIMPEHHBIE BO3MOKHOCTH TI0 OpPTaHU3aIMH y4eOHBIX 3aHITHN B YCIOBHSIX IH(pPO-
BU3ALMU 00pa30BaHMs M MO3BOJISIET C(HOPMHUPOBATH Y 00YUAIOIIMXCSl HABBIKKA MPUMEHEHUS 11 (-
POBBIX CEPBHCOB M MHCTPYMEHTOB B ITOBCETHEBHOHW JKU3HU U MPOPECCHOHATHHOHN JesITeIhbHO-
CTH,.

Jlnist pean3ayy 5TOW e B paMKax U3ydeHHsI TUCIUILTUHBI MOTYT MPUMEHSATHCS Clie-
IIYIOH_[I/IG 1U(POBbIE MHCTPYMEHTBI U CEPBUCHI:

JUIsT  KOMMYHHUKAallMM ¢ OOyYaroIMMHCS: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHxKep, paclpo-
cTpaHsercs no auneH3uu FreeWare;

- JUIs TUIAHUPOBAHMS ayJUTOPHBIX U BHEAYIUTOPHBIX MepomnpusTHii: SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaitH kajneHIapb-IjIaHep, PacIpoOCTPaHICTCS
o aunedsun ShareWare

- JUIsl COBMECTHOTO MCMOJib30BaHus (ainos: SAunekc./luck — cepBuc sl XpaHEHUs U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, paclpoCTpaHseTcss MO JUIeH3uHu trialware u
@O6naxko (https://cloud.mail.ru/) — cepBuc st co3Manmsi, XpaHEHUSI U COBMECTHOTO HCIIOIB30-
BaHU (PaiiIoB, pacpocTpaHsaeTcs 1o JTUleH3uH trialware;

- U OpraHu3alliy yJIaJICHHOW CBs3M W BUaeokoH(epeniwmii: Mirapolis — cucrema mis
OpraHu3aliyi KOJUIEKTUBHOW pabOThI M OHJIAH-BCTpEU, pacIpOCTPaHIETCs MO MPOIpUETapHON
munensun U Sugexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc aas BHIE03BOHKOB, pac-
npoctpausercs mo jauieH3un ShareWare.

JUisl yCHelmHoro OBJaJeHUsl TUCLUILIMHON HMCHOJIB3YIOTCS CleAyroline MH()OpMaluoH-
HBIC TEXHOJIOTHH O0YJYCHUSI:
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e [lpu npoBeneHNH MPAKTUYECKOTO 3aHATHS UCHOJIB3YIOTCS MPE3eHTAlMH MaTepuaia B
nporpamme Microsoft Office (PowerPoint).

* [lpakTuyeckue 3aHATHS MO JUCHUIUIMHE IIPOBOASTCS B Y4€OHON ayAUTOPHUH.

* B Cllyyae JAUCTAaHLMOHHOTO M3Y4YEHUs IUCLUIUIMHBI U CaMOCTOSTENILHOW paboOThI
ucnonbzyercs DMOC (MOODLE).

JUis AUCTAaHIIMOHHOM MOAJEPKKU JUCLUILIMHBI HCIIOJIb3YETCs CUCTEMa YIpaBJIEHUs 00-
pasoBarenbHbIM KoHTeHTOM Moodle. 1yt paboThl B 1aHHOW cUCTeMe Bce 00yJaroluecs Ha mnep-
BOM Kypce MOJy4aroT MHIUBHyaJIbHbIEC JIOTUH U NApOJib Ul BXOJlAa B CUCTEMY, B KOTOPOH pas-
MEIAIOTCS : MporpaMMa JAWCHUILTUHBI, MaTepUabl JJs JIGKIMOHHBIX ¥ MHBIX BUAOB 3aHATHH ,
3aJJaHUs, KOHTPOJIbHbIE BOIIPOCHI.

* B mpomecce W3ydeHUS AMCUUIUIMHBI YYEOHBIMH IEISAMH SIBIAIOTCA TEPBUYHOE
BOCIIpHUATHE Y4eOHOH HH(pOpMAIMM O TEOPETHMUECKUX OCHOBAX YTWIM3ALMU IOJMMEPHBIX
MaTepHaoB.

Jlist TOCTHKEHUS STUX HEeNIeH NCIOIB3YIOTCS B OCHOBHOM TPAIHIMOHHBIE HH(OPMATHB-
HO-Pa3BHBAIOIME TEXHOJIOTUU OOYYEHHUS C Y4ETOM DPA3JIMYHOIO COYETaHMs MACCUBHBIX (HOpM
(;mexmus, 1abopaToOpHOE 3aHATHE, CEMHHAPCKOE 3aHATHE KOHCYJIbTAILIUS, CAMOCTOSITeNIbHAs pabo-
Ta).

VYHuBepcuter obecrieueH HEOOXOAMMBIM KOMILIEKTOM JUIICH3HOHHOTO MPOrPaMMHOTO
obecrnieveHus:

— omepannonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z27E1309;

- onepanoHHas cucreMa Astra Linux Special Edition;

— maket npukiaaaeix mporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakKeT npukiIaaHex nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ans 6usneca — CtaHgapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KoHTpakT Ha ycinyrd 1o HpelIoCTaBICHHIO
JUIEH3UH Ha MPaBo UCIONIb30BaTh KoMIbloTepHOE obecnieueHne Ne 067/3A ot 07.12.2020 rona;

— cucrema BuieokoHpepenicssazu Mirapolis;

— cuctema BuaeokoHpepenicsaszu [pypdmu;

— cucreMa ynpasieHus ooyuyenuemM LMS Moodle — nporpammuoe o0ecriedeHne ¢ OTKpbI-
TBIM KOJIOM, pactpoctpansercs no jsuuenzuu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obecrieucHue
pacrpocTpaHsieTcs o NPOCTOi (HEMCKIIIOUUTEIbHOMN ) JTULIEH3UH.

10. Onucanne MaTepHAJIbHO-TEXHHYECKOM 0a3bl, HEO0XO0AMMOM 1JIs1 OCYLECTBJICHUS
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

Peanuzanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUEOHBIX ayJUTOPHUIX
YHHUBEPCHUTETA JUISl IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUMA, Ja00paTOPHBIX 3aHATHH, IpymIo-
BbIX M HMHIUBUAYAIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS U MPOMEXYTOUHOM aTTECTAlUU.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIELUATU3UPOBAHHONW MeOEIbI0 M TEXHUYECKUMH CPEICTBA-
MU OOy4YeHMs], CIAYXaIllUMM Ui MpeicTaBieHus] yueOHoW mHpopManuu OONBIION ayAUTOPHUH.
[Tpu HeoOxoaMMOCTH OOyYaromKUMCs MpeIaraloTcss Habopsl JEeMOHCTPAIIMOHHOTO 000py/I0Ba-
HUS ¥ y4eOHO-HaIJIAIHBIX TOCOOUii, oOecreunBaroIye TeMaTHUeCKUe NILTIOCTPAIIH.

CamocrosTenbHas paboTa 00y4JaroIMXCsl BBIOIHAECTCS B CHICIMATU3UPOBAHHON ayaUTO-
puu, KoTopasi o0opymoBaHa y4eOHON MeOenbl0, KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKII0OUeHUs K ceTH «VHTepHeT» U o0ecredeHneM J0CTyma B AIEKTPOHHYI0 HH(POPMAITMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momemnienue Ui XpaHeHHUsI U MPO(UIAKTHYECKOTO 00CTy)KUBaHUSI y4eOHOro 000-
pPYAOBaHMUSL.
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TpeboBaHusi K ayIMTOPUAM

HanmeHoBaHME crieliUaJIbHBIX IOMEIEHNN
1 TIOMETEHUN JJIS1 CAMOCTOSITETIHHOM PabOTHI

OCHAaIIEHHOCTD CIIEIAAIbLHBIX OMEIIECHHI
¥ TIOMETIEHHUH JJIs1 CAMOCTOSITEITBHOW PaOOTHI

Ilomemenue Uil JEKLIMOHHBIX 3aHs-
TUH, TPYNNOBBIX M WHIWBUAYAJIBHBIX
KOHCYJIbTAlIUM, TEKyLIEH U IPOMEXKY-
TOYHOM aTTeCTalNH.

YyeOHast ayTuTOpus I TPOBEICHUS 3aHATUI
JIEKIIMOHHOTI'O M CEMUHAPCKOTO TUIA, TPYIIIOBBIX U
HHIUBHUAYAJIbHBIX KOHCYJIBTaL[I/II\/JI, TCKYLICTO KOH-
TPOJIS U IPOMEXYTOYHOMN aTTeCTalluu, OCHAIICH-
Has CTOJIAMM, CTYJIbSIMU U MEJIOBOU TOCKOM; IIepe-
HOCHOE MYJIbTUMENIHOE 000py10BaHKE (HOYT-
OyK, SKpaH, IPOEKTOP).

[Tomernenue s 1a0OPAaTOPHBIX 3aHs-
TUN

Yyebnas nabopatopuss (DHU3NYECKOH  XUMHH,
OCHAIlIEHHAas J1a00paTOPHBIMU CTOJAMH U CTYJIbS-
MH, CJIEAYIOUIMM 000PYIOBaHUEM: JUCTUILIATOP —
1 wT.; POTOKOIOPUMETPHI — 5 IIT.; KaJOPUMETPHI
— 4 mrT.; BeCbl TEXHUYECKHE — 2 IIT.; BEChl TOPCH-
OHHbIE — 3 HIT.; MIEKTPOIUIUTKU — 3 IUT.; KOHIYK-
TOMETpBI — 2 MT.; peppakToMeTpsl — 3 mT.; HEDe-
JIOMETpBl — 5 1IT.; cuekTpodoromerp — 1 mrT.; po-
TalMOHHBIN BUCKO3UMETP — 1 1IT.

Ilomemenust i1t CaMOCTOSTEILHOU
paboThI

[Tomenienue st caMOCTOSITENIBHOM paboOThl 00y-
YAIOIIUXCS, OCHAIICHHOE CTOJIAMU U CTYJbSIMHU;
KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO IIOJ-
KItoueHus: Kk cetu «MHTepHET» U JOCTYNOM K
ANIEKTPOHHONW WH(OPMAITMOHHONW 00pa3oBaTesb-
Hou cpene YIJITY.

[Tomemienue ans XxpaHeHus U Npodu-
JAKTHUYECKOTO 00CITyKHBaHUS y4eOHO-
ro 000py/I0BaHUS

PacxoaHple MaTepuansl JUisl peMOHTA U 0OCITyKHU-
BaHUs TEXHUKU. MecTa 11 XpaHeHHus: 000pyaoBa-
HUSI, XUMHAKATOB.
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