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1. llesu u 3212494 AU CIUILIHHBI

Lens npenogaBanus Kypca KOJUIOMIHOW XUMUHU — HAYKH O MOBEPXHOCTHBIX SIBIICHUAX U
JIUCTIIEPCHBIX CUCTEMAX — 3aKJII0YAETCS B O3HAKOMIICHUU CTYJICHTOB C OCHOBAMU YUYEHHS O
JMCIIEPCHOM COCTOSTHUU BEIIIECTBA, 0COOBIX CBOMCTBAX MOBEPXHOCTHBIX CIOEB U
MTOBEPXHOCTHBIX SIBJICHUH B IMCIIEPCHBIX CUCTEMAX. 3aJa4l U3YUYEHHUS JUCLIUIUIUHBL: 1.
CnocoOctBoBaTh (POPMUPOBAHUIO Y CTYACHTOB KOJIJIOMIHO-XUMHUUECKOTO BOCITPUSTHUS
OKpY>KaloIlero MUpa, OCHOBAHHOTO HA 3HAHUU YHUBEPCAIBHOCTH KOJUIOUJAHOTO COCTOSHUS
BEILIECTBA, MOJICKYJISIPHOTO MEXaHU3Ma KOJUTOMIHBIX MPOIIECCOB U UX KOJIMYECTBEHHOTO
onucanud. 2. [T03HaKOMHUTh CTYJICHTOB C BAKHEHIIIMMHU 3aKOHOMEPHOCTIMHU, KOTOPBIM
MTOJYUHSETCS MOBEJICHUE N'€TEPOTCHHBIX TUCIIEPCHBIX CUCTEM U IIOBEPXHOCTHHIC SIBIICHUSA
B HuX. 3. JlaTh npeacTaBieHne 00 AKCIIEPUMEHTAIbHBIX METOJAX KOJUIOUIHOW XUMHH,
KOTOPBIE TTO3BOJIAIOT U3y4aTh U KOJIMYECTBEHHO XapAKTEPU30BATh NUCIIEPCHBIE CUCTEMBI.

Kpartkoe conepxxanne TUCHUILTHHBI

Kypc naet uetkoe npejcraBieHue o GyHIaMEHTAIbHBIX TEOPETUUECKUX U
AKCIIEPUMEHTATIBLHBIX OCHOBAX ATOM OOMIMPHON MOTPaHUYHON 00JIACTH 3HAHUM B €€
coBpeMeHHOM cocTossHiH. Oco00e BHUMaHUE B Kypce YIeseTcs YHUBEPCATbHOMY
3HAYEHUIO TUCTIEPCHOTO COCTOSIHUS M POJIM pa3MepHOTo 3pdekra B PU3nkoxumMun
mucnepcHbIx cucteMm. Kpome Toro npeamonaraercs: 1. [lokazats BaxHOE 3HAUCHUE
KOJUTOUTHOM XUMMWH JIJIS1 Pa3BUTHS KaK XUMHUH, TaK U IPYTUX €CTECTBCHHBIX HAYK:
OMOJIOTHH, TTIOYBOBEACHUS, TEOJIOTHH, METEOPOJIOTHH, MEIUIIMHBI U ., @ TAKXKE €€
MHOTOUYHCJICHHBIC PUIIOKECHUS B TEXHUKE U CEITLCKOM X03s1iicTBe. 2. [TomuepkHyTh
HE0OXOIMMOCTh 3HAHUSI OCHOB KOJUTOMIHOW XUMUH TSI XUMHUKA JTF000H CIeIuaaIbHOCTH,
ITOCKOJIbKY OOJIBIITMHCTBO PEaIbHBIX TEN B MPOU3BOACTBEHHBIX IIpoIleccax U 00bEKTOB
HAyYHBIX UCCIICIOBAHUN HAXOMATCS B IUCIICPCHOM COCTOSTHUH, @ CIIOKHBIC KOJUTOUTHBIC
CHUCTEeMBbI C MHOTOOOPa3HBIMH MOBEPXHOCTIMU paszziena (OMOKOIOn kI, OMoMeMOpaHbI)
UTPAIOT BAKHYIO POJIb B (DYHKIIMOHUPOBAHUH JKUBBIX OPTaHU3MOB

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: TePMOAMHAMUKY TTOBEPXHOCTHBIX SIBICHUN
TUCTIEPCHBIX CUCTEM

YMeeT: OpUEHTUPOBATHCS B MPOOJIEeMax XUMHUH,
BO3HMKHOBEHUU JUCIIEPCHBIX CUCTEM, X
YCTOMYMBOCTH M CBOMCTBAX

lMeeT npakTUUeCKUN OMBIT: MPAKTUUECKUMHU
HABBIKAMH 110 U3YYCHHUIO CBONCTB JUCTIEPCHBIX
CHUCTEM M METOJ]aMH 00paOOTKH JaHHBIX

OIIK-1 CniocobGeH nmpuMeHsTh 0a30BbIe 3HAHUS
(byHIaMEHTAIBHBIX pa3ZeNioB HAyK O 3emJie,
€CTECTBEHHOHAYYHOTO U MaTeMaTHYECKOTO LIUKIIOB
IIPU PEIICHUH 3aa4 B 00JIACTH 3KOJIOTUU U
MIPUPOIOTIONH30BAHUS

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepeveHs MOCIETYONUX AUCITUTLTHH,
BUJIOB paboT

1.0.15 Ananutuueckast XUMUS U (PU3HKO-
XMMHUYECKUE METO/bI aHaJIN3a,
1.0.32 ®uznyeckrue U XUMHUYECKHUE IPOLIECCHI B

DJ1.03 Ou3UKO-XUMHUUECKHI aHaInu3 00bEKTOB
OKpY>Karolleu cpebl,

YueOHast MpaKTHKa, HAYYHO-HCCIIEI0BATENILCKAs




IIPUPOJAHBIX U TCXHOTCHHBIX CUCTCMAX,

1.0.22 Yaenue o 6uocdepe,

1.0.26 Yuenue o ruapocdepe,

1.0.14 Oprannueckasi Xumusi,

1.0.25 Yuenue 06 atmocdepe,

1.0.21 buonorus,

1.0.13 OGmast 1 HeopraHuvYecKast XUMHS,
YueOHast IpaKTUKa, 03HAKOMHUTEIbHAS TIPaKTHKA (2
CEMECTD),

YyeOHasi mpaKkTHKa, HayYHO-UCCIIEJ0BATEIbCKAs
paboTa (1osly4eHne NEPBUYHBIX HABBIKOB HAy4YHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp),
YyeOHast MpaKTHKa, HAYYHO-UCCIIEIOBATEIbCKAS
paboTa (TmoyueHre NepBUYHBIX HABBIKOB HAy4YHO-
MCCIIeIOBATEIhCKON paboThl) (2 cemectp),
YueOHast IpaKTUKa, TEXHOJIOTHYECKasl MpaKkThka (4
CEMECTD)

pabota (moydeHue nepBUYHBIX HAaBBIKOB HAYyYHO-
MCCJIEI0BATEILCKOM paboThl) (6 cemecTp)

TpeboBaHMs K «BXOHBIM» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbIM
IIPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIUILINH:

Jucrumimna

TpeboBanus

1.0.32 ®uszunyeckre 1 XUMUYECKUE MPOLIECCHI B
MMPUPOAHBIX U TEXHOTCHHBIX CHCTEMAaX

3HaeT: 6a30BbIe OCHOBBI €CTECTBEHHBIX HayK,
HKOJIOTMYECKHUE MPOOIEMBI 3KO- U TEXHOC(HEPHI U
[IPaBOBbIE OCHOBBI IPUPOIONOIB30BaHMS, Oa30BbIE
3HAaHUS B 001aCTH MaTeMaTHKH, (PU3UKH,
¢buznyeckoil XuMuu Juist 00paboTku HHGOPMALUH U
aHaJIM3a JIaHHBIX B 00JIaCTH 9KOJIOTHU U
[IPUPOJIOTIOIB30BAHNUS, CTAHIAPTHBIE METO/IbI
MOJTY4EHUs!, UICHTU(UKALIMH U UCCIIEOBAHUS
CBOMCTB BEILIECTB U MarepuasioB, paBuia
00paboTKU U 0OpPMIICHHSI PE3YIIBTATOB PaOOThI
'YMeeT: OlleHHBaTh BO3MO)KHbBIE OTPHULIATEIbHbBIE
MOCIIEICTBUS XO3AUCTBEHHOMN NeATEIbHOCTH Ha
OKPY>KAIOILYI0 CPEy U METO/BI YIIyUIIEHUS
KauecTBa OKPY>KAIOLIEH cpe/ibl, MPUMEHATh 0a30BbIe
3HaHUS (PU3NUYECKUX 3aKOHOB U aHaJIM3a
(bu3nUecKuX SIBICHUH U1 pEeLIeHUs 3a1a4
mpodeccroHaIbHON IeATeTbHOCTH, BEIOMPATH
TEXHUYECKHE CPEACTBA /ISl U3MEPEHUSI OCHOBHBIX
apaMeTpoB TEXHOJIOTMUECKOT0 Mpoliecca, CBONCTB
CBIPbsI U IPOAYKIMHU VIMeeT npaKTHUeCKUN OIBIT:
MPOBENICHHSI OIICHKH COCTOSIHUSL M BO3JICHWCTBUS Ha
OKpY’KaloIlyl0 cpey, CHOCOOHOCTbHIO
[peaIn30BbIBaTh TEXHOJIOTHUYECKUE MPOLIECCHI IO
MUHMMHU3ALUN HETATUBHOTO BIUSHUS TEXHOTEHHOTO
BO3/I€MCTBUSI C yUE€TOM IIPABOBHIX OCHOB
PUPOIONOJIB30BAaHMSI U OXPaHbl OKPYXKAroIei
Cpeabl, NCTIOIh30BAHUS 3HAHUN MAaTEMAaTHIECKHX,
du3nueckux, PU3NKO-XUMUYECKUX, XUMUYECKHX
METOZ0B UCCIIEIOBAHMSI ISl pEIICHUs 3a/1a4
npo¢eCCHOHAIBHON AEATENbHOCTH, OCYILECTBICHUS
TEXHOJIOTMYECKOTO MPOoLecca B COOTBETCTBUU C

PCIIIaMCHTOM




1.0.25 Yuenue 06 armocdepe

3HaeT: 3aKOHOMEPHOCTH Pa3BUTHUS MPOLIECCOB,
MPOTEKAIOUINX B aTMOC(epe, OCHOBHBIE
3aKOHOMEPHOCTH (PU3HUECKHUX MPOIECCOB B
aTMocdepe YMeeT: aHalTu3UpOBaTh MPOIECCHI,
MpOXOoJIINe B aTMocdepe, 000CHOBBIBAThH CTEIICHB
BIIMSIHYSI HEOJIarONPUSTHBIX M3MEHEHUH KIMMara Ha
MpOIIECChI U SBJIECHUS B Onocdepe st
A(PEKTUBHOTO UCITOIB30BAHUS TTPUPOTHO-
[pECYpCHOrO noreHnuana MiMeer npakruueckuit
OTIBIT: PA0OTHI C KapTaMH, rpaduIeCKUMHU
MaTepuaiaMy U TaOIUIIaMH METEOJaHHBIX JIJIS
MIPOrHO3UPOBAHUS aTMOC(EPHBIX MPOLIECCOB,
HABBIKAMU MPUMEHEHHUSI MUKPOKIUMATHYECKOM
wHOOPMAITUH TS PEIICHUS 3a71ad 00J1acTH
DKOJIOTHH U TIPUPOIOTIOH30BAHUS

1.0.22 Yaenune o 6uochepe

3HaeT: OCHOBHbIE 3aKOHOMEPHOCTH CTPOCHUS U
PBOTIOIMN OMOC(hephl YMEET: UCTIOIb30BaTh
CUCTEMHBIN aHAlIU3 U CHHEPTETHUYECKHM MOIXO0 K
W3YUYCHHIO OKpY Karolen cpensl Umeet
MPAKTHYECKHUI OMBIT: UCTIOJIH30BAHMSI CBEICHUS O
CTPYKType 6uocdeps! 1uis peieHns SKOJIOTHYeCKUX
npoOiem

1.0.13 OG1mas 1 HeopraHuveckast XUMHUs

3HAET: OCHOBHBIE CBOMCTBA AJIEMEHTOB U UX
XUMUYECKHUE MPEBPALLECHNS, XUMUYECKHE CBOMCTBA
BELIECTB, IPUMEHEHNE XUMUYECKUX ITPOLIECCOB B
COBPEMEHHOM TEXHUKE, IPAKTHUYECKOE
HCIIOJIb30BAHUE NOCTHKEHUN XUMUU YMEET:
000011aTh MOYYEHHBIE PE3YJIBTATHI C
MCII0JIb30BaHUEM XUMHUYECKUX 3aKOHOB, NIPEIBUIETD
¢uznyeckue 1 XMMHUYECKHUE CBOICTBA BEIIECTB Ha
OCHOBE 3HAaHHs O CTPOCHHHM BEIIECTBA, IPUPOJIE
XUMUYECKOH CBsA3M IMeeT NpakTU4eCKHid OIBIT:
0a30BbIMH HaBBIKAMU MPOBEJICHNUS XUMUYECKOTO
DKCIIEPUMEHTA U O(POPMIIEHUS €T0 Pe3yabTaToB

1.0.15 Ananutrueckas XUMusi U (PU3HKO-
XUMUYECKHE METObI aHATTU3a

3HaeT: OCHOBHEBIE ATAIlbl XMMHUYECKOTO aHaJIN3a;
TEOPETHUYCCKHUE OCHOBBI (PU3MKO-XHUMHYECKUX
METO0B aHaJn3a, METO/Ibl METPOJIOTUYECKOMN
00paboTKH pe3ynbTaTOB aHATN3a YMEET: MPOBOIUTH
KOJIMUECTBECHHBIM aHAJIN3 COSMHEHUH C
HCITOJIb30BaHUEM (DU3UKO-XUMHUYECKUX METOIOB
aHaJM3a; BRIOpaTh METOJ aHAJIM3a JJIs 3aIaHHON
QHAJIUTUYECKOM 3a/1a4u Y POBOIUTH
CTaTHCTUYECKYIO0 00pabOTKY pe3yIbTaToB
QHAJIMTUYECKUX omnpeeneHnit Mimeet npakTuyeckuii
ONBIT: METOAMU MTPOBEAECHUS XUMUYECKOTO aHAJIN3a
1 METPOJIOTUUECKOM OLICHKH Pe3yIbTaTOB

1.0.14 Oprannueckas Xxumus

3HaeT: OCHOBHbBIE 3aKOHBI XHUMHUH, CIIOCOOBI
MIaHUPOBAHUSI SKCTIEPUMEHTA WIIA aJITOPUTM
pelleHus 3aad YMeeT: JIaHUpOBaTh U
OpTraHU30BaTh PadOTYy IO PEUICHUIO 3a/a4,
BBIMIOJTHEHUIO XUMUYECKOT0 dKcriepuMenTa Mmeer
MPAKTHYECKHUI OMBIT: TOMCKA HH(DOPMALIUH JIIIst
pellIeHns TOCTAaBIICHHBIX 3a]1a4, HaBbIKAMU
OCYILIECTBJICHHS] XUMHUUYECKOTO IKCIIEPUMEHTA

1.0.21 buonorus

3HaeT: pa3H006pa3I/Ie JKMBBIX OpraHM3MOB,




NPUHIHAIBI UX KJIACCU(HUKALINU, OCHOBHBIE
(yHKIMOHAIBHBIE CUCTEMBI, CBA3b C OKPYKAIOLIEH
cpenoii, 0a30BbIE 3HAHUS €CTECTBEHHOHAYUHOTO U
MaTEeMaTHIeCKOTO IUKIIOB ISl 00pabOTKH
UH(OPMAIH 1 aHAJN3a TaHHBIX B 00JIACTH
SKOJIOTMHU U IPUPOAOIONB30BaHUS YMEET:
NPUMEHSTH ONITUMAJIbHBIE OMOJIOTUYECKHE METO/IbI
aHaJIN3a ¥ OLIEHKH COCTOSIHUS IPUPOIHBIX CUCTEM, C
Y4ETOM JACUCTBYIOIIMX OTPAaHUYEHUN, IIPUMEHSATh
0a30Bble 3HaHUS (PU3NUECKUX 3aKOHOB U aHAJIM3a
($U3NUECKUX SBICHUH /I PELICHUs 33134 B
00JIaCTH SKOJIOTUU M TPUPOAOIOIb30BAHUS,
0a30BbIe 3HAHUSI XUMHH TIPU TPOBEICHIUH XUMHUKO-
QHAJIMTUYECKUX UCCIIEA0BAaHUN B 00JIACTH HKOJIOTUU
Y IIPUPOOIIOIb30BaHus MMeeTr nmpakTuyeckuit
OIIBIT: BJIAJICHUSI COBPEMEHHBIMH METOIaMHU
HaOIOACHUS M OIICHKHU COCTOSIHUSI OKPYXKAroIei
Cpezbl, UCIIOIb30BAaHUS 3HAHUSA (YHAAMEHTAIBHBIX
[pa3aesioB HayK O 3emiie, OMOJIOTMH Ul PELIEHUS
3a7ia4 B 00JIaCTH SKOJIOTMU U IPUPOAONOIb30BAHUS

1.0.26 Yuenune o runpochepe

3HAET: MOHITHE TUIPOJIOTUIECKOTO ITUKIIA BOTHBIX
00BEKTOB U OCHOBHBIE TUAPOIOTUYECKHE TTPOIIECCOB
B BOJIO€MaX, CTPYKTYPY BOJIHBIX OOBEKTOB,
3aKOHOMEPHOCTHU UX (hopMHUpOBaHUS U
TpaHc(opmaruu YmMeeT: orleHUBaTh (PU3HKO-
reorpaduueckre (pakTopsl B BOJHBIX O0OBEKTaX,
TaBaTh XapaKTEPUCTUKY (PU3UKO-XUMHUECKUX
CBOMCTB BOJHBIX 00heKTOB MIMeeT mpakTuyecKuii
OTIBIT: CTATUCTUYECKON 00pabOTKM M aHAJIU3a
TUIPOJIOTUYECKON MH(POPMAIINH, UCTIOTH30BaHU
3HAHUI 00 HBOIIOIMH TUAPOCHEPHI MO/
BO3JICHCTBUEM MPUPOJHBIX U AHTPOIIOTE€HHBIX
(bakTOpOB /1715 penieHus NpoeCcCUOHATbHBIX 3a1a4

YyeOHast mpaKkTHKa, HAYYHO-UCCIIEIOBATEIbCKAS
pabota (MmoyiydeHre EPBUYHBIX HABBIKOB HAYYHO-
rccleI0BaTeIbCKol paboThl) (4 ceMecTp)

3HaeT: MeToibl 00pabOTKHU M aHaIu3a HHGOPMAIH ,
0a30Bble 3HaHUS JUIsI 00pabOTKH U cHCTEMaTU3aUH
uH}OpMAaIU B 001aCTH SKOJIOTHH U
PUPOIONIONIb30BaHMsl YMEET: OlIeHUBATh
TOCTOBEPHOCTH M 3HAYMMOCTD TOTYYECHHBIX
pPE3YJIbTaTOB, IPUMEHSTH Oa30BbIe 3HAHUS
(GU3NIECKUX ¥ XUMUIECKUX 3aKOHOB TSI
BBISIBJICHUS HCTOUHUKOB TEXHOT'€HHOTO
BO3/ICHCTBHS, IPUMEHSITH TEXHOJIOTHH
MH(POPMAILMOHHOTO 00eCTIeYeHUs PU
WCCIICIOBAHUN TEXHOJIOTUYECKUX IporieccoB Mmeer
NPaKTUYECKHH OTBIT: UCIOIb30BAHMUS TEXHOIOTHI
oTOOpa Mpod 1 MPOBEACHUS aHAIN3a , CIOCO0AMHU
KOJIMYECTBEHHOTO MPEACTABICHUS HKOJIOTHYECKIX
(dbakTopoB, METOaMH 00OOIIIEHHOTO OMMMCAHUS
MHOXKeCTBa (PaKTOPOB, MEXaHU3MaMHM MOUCKA
HKOJIOTMYECKUX 3aKOHOMEPHOCTEH, cOopa,
00paboTKH, cUCTEMAaTU3aMK HH(POPMaLH, BbIOOpa
METOJIOB U CPEACTB PEUICHHUS 3a1a4 10 SKOJIOTHU U
PUPOIONOJIb30BaHHIO, COCTABICHUS OTYETOB C
TIOMOIIBIO TIPUKJIATHBIX TPOTPAMM

Y4ueOHast MpaKTHUKa, HAYYHO-HCCIIEI0BATENbCKAs
aboTa (1moyiy4eHre NePBUYHBIX HABBIKOB HAYYHO-

3HaeT: 0a30BBIC 3HAHMA 1151 cOOpa M 00paboOTKH

nHOOpMAITIU B 001aCTH SKOJIOTHH 1




HCCIIeIOBATEIhCKON paboThI) (2 cemecTp)

MIPUPOJIOTIONIE30BAHNS, OCHOBHBIE METOJIBI COOpa,
00paboTKH, CHCTEeMAaTH3aIliy U aHATN3a
WHGOPMAITUH B OOJIACTH SKOJIOTUU U
MPUPOIOIIOIH30BAHUS, IPUHIIUITHI TPOCKTUPOBAHMS
U TIpEICTaBIICHUS O MPO(eCCHOHATHHON U HAyYHO-
ICCJIEOBATEILCKON IEITEILHOCTH YMEET:
NPUMEHSTH 0a30BbIe 3HAHUS (PU3UUECKHUX U
XAMUYECKHX 3aKOHOB M aHAJIN3a SIBJICHUH I
peIIeHus 3a/1a4 B 001aCTH YKOJIOTHH U
MIPUPOIOIIOIB30BAHUS , POPMYIUPOBATH 3a1a91
vccre10BaHus MpUpoaHbIX cpea Mmeet
MPAKTUYECKUIN OTBIT: UCTIOIb30BaHUS 3HAHUM
€CTECTBEHHOHAYYHOTO M MAaTEMaTHUYE€CKOTO [IUKJIOB
TUIs1 CUCTEMaTH3alliy JaHHBIX TSI PEIICHUS 3a/1a9 B
00JTaCTH YKOJIOTHH U TIPUPOIOTIONIE30BaHUS,
MOJITOTOBKH PE3YJIBTATOB HAYYHO-
HCCIICA0BATCIILCKOM JCITSIbHOCTH IS UX
pPacIpoCTpaHECHUS

YyeOHast MpaKTHKa, 03HAKOMUTETbHASI MTPaKTUKA (2
ceMecTp)

3HaeT: OCHOBBI 0A30BBIX 3HAHUN
€CTECTBEHHOHAYYHOTO U MAaTEMaTHUECKOTO LIUKJIOB
151 cOopa mHGOPMAIIMK U aHATM3a TaHHBIX B
00J1aCTH YKOJIOTHH U IPUPOJIOTIONIE30BaHUS,
EeHCTBYIOIIEE 3aKOHOIATEIHLCTBO B O0JIACTH
SKOJIOTMH U IPUPOAOIIONB30BaHUS YMEET: METOAAMU
00paboTku MHGOPMAIIMH TTPH TPOBEICHUH XUMHUKO-
QHATMTUYECKUX MCCIIEAOBAHUHN B O0IACTH DKOJIOTUU
W TIPUPOJIOTIONIB30BAHUS , POPMYTUPOBATH 3a1a9H1
WccIe10BaHus MPUpOaHbIX cpea Mmeet
MPAKTUYECKUI OTIBIT:

YyeOHasi mpaKkTHKa, TEXHOJIOTUYECKas MpaKTHKa (4
CEeMEeCTD)

3HaeT: METOZI0B 0TOOpa Mpod 0OBEKTOB
OKpY>Karolen cpeapl YMeeT: IpOBOIUTH 00paboTKy
U CHCTEMaTH3aluIo HH(OPMAIUH PU IPOBEACHUN
DKOJIOTUYECKUX UCCIIEIOBAaHHM , OTIPENETSATh
HMCIOIIUCCS OrpaHUYCHUA B paMKax IIOCTaBJICHHON
3anaun ViMeeT mpakTUYeCKU OTbIT: UCTIONIb30BAHUS
3HaHUA (PyHIaMEHTaJIbHBIX pa3/esIoB HayK O 3emiie,
OHOJIOTHH [Tl pEIICHUS 3a/1a4 B 001aCTH HKOJIOTHH
U TIPUPOIOTIONB30BAHUS , OTIPEICIICHUS
ONTUMAJIBHBIX CIIOCOOOB PEIIEHUS TTOCTABIEHHBIX
3a/1a4, COCTABIICHHSI OTYETOB C ITOMOIIBIO

I[MPUKJIAJHBIX [TPOTrpaMM

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUILIMHBI COCTaBIsET S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThl
Pacnpenencnue
o Bcero |10 CEMECTpaM B Hacax
Bun yueOHo# paboTh
4acoB Homep cemectpa
5
OO61mast TpyI0EMKOCTh AUCIIUTLITMHBI 180 180
Ayoumopnvie 3auamusi: 80 80




Jlexuuu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MIIN) IPYTHE BUJIBI ayTUTOPHBIX 0 0
sanstuii (I13)

Jlabopatopusie pabotsl (JIP) 48 48
Camocmosmenvuas paboma (CPC) 87,5 87,5

C IPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOT U 0

[TonroToBka k TeCTOBBIM 3a/iaHusIM 10 TeMe "OOIIast XxapaKTepucTHKa
[MOBEPXHOCTHOM 3HEPrUU. AAre3us, CMauuBaHUE U pacTeKaHHe 12,5 12.5
uakocreil. KannuisipHele siBnenus, ypasHeHue JKropena"

[TonroToBka k TeCTOBBIM 3a/1aHUsAM 10 TeMe "AicopOrus" 15 15

MOATOTOBKA K IK3aMEHY 20 20

[TonroroBka otuetoB 1o JlaboparopapIM paboTam 40 40
KoHcynbTanum u mpoMexXyToqHask aTTeCTalus 12,5 12,5
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMeH

5. Coneprkanue TUCUHMILIIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA 10
Ne HanmeHnoBaHue pa3aenoB IUCHUILIMHbI BHJIaM B yacax
paznena
Bcero JI 113 JIP
1 (BBenmenue 7 1 0 6
> [ToBepXHOCTHBIE SBIICHHS. TepmoarHamuka ) 2 0 0
MOBEPXHOCTHBIX SIBJICHHIA
3  |[KanwuisipHbie SBIEHUS 5 5 0 0
4 [ToBEepXHOCTHBIE SIBJICHUSI 1 MEXaHUYECKHE CBOMCTBA 4 4 0 0
TBEPIBIX TEI
5  |AncopOuust Ha TOBEPXHOCTH pasfena ¢a3 16 4 0 12
6 DNEeKTPONOBEPXHOCTHBIE SBICHUS B AUCIIEPCHBIX 4 4 0 0
CUCTEMAX
7 Konnounnsle (qucnepcHsie) cuctemsl. JInodhodusie 14 ) 0 12
CUCTEMBI
8  {JInodunbHbIE TUCTIEPCHBIE CUCTEMBbI 8 2 0 6
9  [YcToMYMBOCTH TUCTIEPCHBIX CUCTEM 4 4 0 0
10  |Koarysnsiius 30J1€i 3IEKTPOIUTAMU 14 2 0 12
11 |OcHOBBI (PU3MKO-XMMUYECKON MEXaHUKU 2 2 0 0
5.1. Jlekuumn
Ne Ne Kox-
HaumeHoBaHMe niM KpaTKoe CoJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKuu[pas3aena
4acoB
OcHOBHBIE TIOHATHUS KOJUIOUJHON XUMUH, OOBEKTHI U LIeH u3ydenus. Komnouanbie
YACTHUIIbI U KOJJIOMIHBIE CUCTEMBI; KOJUIOUTHOE (IUCTIEPCHOE) COCTOSTHUE
1 1  [BemecTBa. KomnuecTBeHHOE OnpeiesieHUe TUCIIEPCHOCTHU: AUCTIEPCHOCTD U 1
yIeJIbHAS TIOBEPXHOCTh KPUBHU3HA MMOBEPXCHOCTH YACTHIL AUCTIEpCHOM (ha3bl. Poib
MOBEPXHOCTHBIX SIBJICHHI B Mpolieccax, MPOTEKAIIINUX B IUCTIEPCHBIX CUCTEMAX.
[ToBepxHOCTH paznena da3z. CBoboaHas moBepxHOCcTHas dHepTHs. [loBepxHOCTHOE
HATSDKEHUE, CUJIOBAst M DHEPTeTUYECKast TPAKTOBKU. MeTo M30BITOYHBIX
2 2 |[repMomMHaMHUYECKUX (YHKIIUH TOBEpXHOCTHOTO cinosi (I'm66¢). [Tonstue o 2
MOBEPXHOCTHU Pa3pbiBa U pazzesstomiell nopepxHoctu. O6001eHHOe ypaBHEHNE
MEPBOT0 ¥ BTOPOTO 3aKOHOB TEPMOAMHAMMKH JIJIsl TOBEPXHOCTH pasjena das.




3MeHeHre TOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTH Ha TPAHUIIE ¢ COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TeMIIepaTypbl, KpUTHUECKasi TEMIIepaTypa 1o
MeneneeBy. CBsi3b CBOOOIHOM MOBEPXHOCTHOM SHEPTHHU C TEIUIOTOH cyOnumanuu
(mpaBwiio Credana), MOAYJIEM YIIPYTOCTH, HICaTbHON TPOYHOCTHIO U APYTHMH
cBOlCcTBaMHM BeliecTBa. [[oBEpXHOCTh paszena Mexay IByMsl KOHACHCUPOBAHHBIMU
¢dazamu. [IpaBmio AHTOHOBA; YCIIOBHUS €r0 IPUMEHEHUSI.

Kanmumisipaoe nasnenue. 3akoH Jlaruaca. 3aBUCUMOCTD 1aBJICHUS Mapa OT
KPUBU3HBI TOBEPXHOCTH KUIKOCTH. 3akoH Tomcona. KanunsipHasi KOHASHCAIIUS.
M3oTepMudeckas nmeperoHka BemecTBa. 3aBUCUMOCTh PACTBOPUMOCTH OT
KPUBU3HBI TIOBEPXHOCTHU JIUCIIEPCHBIX YacTHI (3akoH [1066ca - OcTBanbaa -
Dpeitnanuxa). PasaoBecHast popma kpuctamion (3akoH ['n60ca - Kropu -

Bynbda).

Pasznuynble THIBI KJIacCH(PHUKAIIMHI TUCTIEPCHBIX CUCTEM: TI0 arperaTHOMY
COCTOSIHHIO JUCTIEPCHOM (Da3bl U TUCTIEPCUOHHON CPEIbl, IO pa3MepaM YacTHIl, IO
KOHIIEHTpaluu U T.4. JInopunbHbe 1 THoPOOHBIE AUCTIEPCHBIC

crucTeMbl. B3aMMOCBsI3b KOJUTOMHON XUMUHU C IPYTUMHU XUMUYECKUMU
TUCITUILTMHAMHY, ¢ (PU3UKOH, OMOIOTHEH, Te0TOTHEH, MEIUIIMHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CHJIaX BTOPOI'O POA U PACKIMHHUBAIOIIEM JABJICHUU.
Jlunus Tpex¢azHoro KOHTaKTa (JIMHUS CMauMBaHUs); TMHEHHOE HATSHKEHUE.
YpaBHEHHE KPAaeBOI0 yIila CMauMBaHUs C y4ETOM JIMHEHHOTO HATSKCHMSL.
KanuisipHoe TedeHue B NOPUCTHIX cpeaax. [IpakTnueckue npuitokeHus
(BbITECHEHUE HE(PTH, TEUEHUE B HEBECOMOCTH U Jip.). OCHOBHbBIE METO/bI
U3MEPEHHUSI IOBEPXHOCTHOTO HATSIKEHUS KUAKOCTEW U MIOBEPXHOCTHON SHEPTHUH
TBEPBIX TEII.

Paspymenue u n3aMensueHne (IUCIeprupoBaHme) TBEPAbIX TeN KakK (PU3nKo-
XUMHUYECKUH mporiecc o0pa3oBaHusi HOBOH moBepxHocTu. Teopus [puddurca,
YCJIOBHE CaMOTIPOM3BOJIBLHOTO pacnpocTpaHeHus TpemuH. Dddext Pebunaepa:
W3MEHEHHUE TIPOYHOCTH U TUTACTUYHOCTH KaK CIIEJICTBHE CHUKCHUS MTOBEPXHOCTHOMN
PHEPTUU TBEpABIX Tes. OCHOBHBIE (hOPMBI TTPOsiBIICHUS YD PeKTa:
iacTu()UIIMPOBaHNEe, BOSHUKHOBEHHE XPYIMKOCTH, CAMOIIPOU3BOIBLHOE
CTIEPTUPOBAHHE.

TepmoauHamuueckue ycioBus nposiienus d¢dexra PeOunaepa. Binusaue
XUMHUYECKOM MPUPOIBI TBEPABIX TE U KUAKOCTEN HA BOBMOKHOCTB €T0
MPOSIBICHUS. DIeKTpOKanuIApHbIN 3P dekT. [IposBnenune apdexra Pebunnepa B
[IPUPOJHBIX U TEXHOJIOTMUECKHX Ipoueccax (mpumepsl). [loBblenne npoyHocTu
MIPU paCTBOPEHUHU TTOBEPXHOCTHOTO CJiosi KpuctaiioB (9 dext Uodde).

AncopO1ust Kak caMOIPOU3BOJIBHOE KOHLIEHTPUPOBAHHUE HA TOBEPXHOCTH pa3iena
(a3 BemecTs, CHIXKAOIMUX MexX(a3Hoe HaTspkeHue. [l0BepXHOCTHO-aKTUBHBIE U -
WHAKTUBHBIE BelllecTBa (MpumMepbl). OTHOCUTENBLHOCTD MOHATHS "MOBEPXHOCTHAS
AKTUBHOCTB" (3aBUCHMOCTH OT IIPUPOABI KOHTAKTUPYIOMHUX (a3). [ToBepxHOCTHO-
AKTHBHbIE MeTaslIbl. TepMoauHaMuKa mpouecca aacopouuu. YpaBHeHUe
ancop6rmu I'md6ca. 3aBUCUMOCTh TOBEPXHOCTHOTO HATSKEHUS OT KOHLIEHTPALIUH
[TAB. VYpaBuenue llIunikosckoro. [IoBepXHOCTHAsSI aKTUBHOCTD, €€ U3MEHEHHE B
romosiorudeckux psagax ITAB. Tepmonnnamuueckoe 000CHOBaHHME MpaBUIIa
TpayOe - J{roki10. MeTobl O1IEHKH TOBEPXHOCTHOW aKTUBHOCTH OPraHUYECKUX
[TAB. Pabora ancopbunu. /IluHamMudeckuii xapakTep aicOpOLIMOHHOTO PABHOBECHS
Ha MOBEpXHOCTH pasnena pacTBop I1IAB - ra3. YpaBuenue JIsHrmiopa, ero cBsi3b ¢
ypaBHeHUs MU ['n06ca, [umkosckoro u dpymkuna. Monuslii ooMeH. OCHOBHBIE
(U3UKO-XUMHUYECKUE XapaKTEePUCTUKA HOHUTOB. [IpuMeHeHe KaTHOHUTOB U
AQHUOHUTOB.

[ToBepxHOCTHBIE MIIEHKU HEpacTBOpUMBIX [IAB; moBepxHOCTHOE NaBieHuE;
MeTOJIbI ero u3mMepeHus. Mzorepmbl AByxmepHoro naBiaeHusi. OCHOBHBIE THUITbI
[UICHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIC, JKHUJIKHE, TBEp/Ible. YCIOBUS Mepexoa
MJICHKU OT OHOTO COCTOSIHUS K apyromy. Ciou JIanrMiopa - biopkerT kak
CaMOOpPraHW30BaHHBIC KOJJIOMIHBIE CTPYKTYphL. AncopOrus [TAB Ha




MOBEPXHOCTH pa3jielia HECMEIIUBAIOIINXCS KUAKOCTel. Ancoporus [TAB u3
[PacTBOPOB Ha MMOBEPXHOCTH TBEPBIX Te. [IpaBriio ypaBHUBaHUS NOJSAPHOCTEN
Pebunnepa. Mogudunupyromee aeiictsue [1AB: ruapodunmszanus u
ruapodoOu3alus TBEPAOH MOBEPXHOCTH. YIIPaBIeHHE CMaYMBAHUEM B MTPOLIECCAX
¢norarun. Baustaue ancopbunonnsix cinoes [IAB Ha cMazouHOe aelicTBUE U Ha
rPAHUYHOE TPEHUE.
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Monenu crpoenus [19C (teopuu ['enpmronbia, ['yu - Uenmena, [l tepua, ['pama).
M3MeHeHue NoTeHIMAalla B 3aBUCUMOCTH OT PACCTOSTHUSL OT MIOBEPXHOCTH JIJIst
CHUJIBHO M CJ1a00 3apsDKCHHBIX TIOBEPXHOCTEH; BIUSHUAE KOHIICHTPAIMH | 3apsiaa
MOHOB IIEKTPONUTA. DIEKTPOKUHETHUECKHE SIBIECHUS: dNeKTpodopes,
DIIEKTPOOCMOC, TTIOTCHITHAIBI TEUCHHSI i OCENIaHus;, Teopus [ enbmrombiia -
CMOITyXOBCKOTO. DIIEKTPOKMHETUUECKUN MOTEHIINA; TPAHULA CKOJIbKEHUSI.
MeTob! OnTpeieNieHUs AIEKTPOKUHETHIECKOTO MTOTEHITHANA.

11

Crpoenue MuLesIbl TuApoPoOHOTO 30151 BiusHue KOHUEHTpaluu U NPUPO/IbI
DIIEKTPOJINTA HA BEIMYMHY UM 3HAK 3apsia KOJUIOUIHBIX YacTUL. OCHOBBI HOHHOTO
oOMeHa. JInorponssle psaasl. M303mekTpuueckoe COCTOSIHUE B JUCTIEPCHBIX
CHUCTEMAX; METOBI ONIPENEIECHUSI U302IEKTPUUECKOM ToukHu. [IpakTnueckue
[PUIIOKEHUS STIEKTPOKUHETUYECKUX SIBICHUHN. DIIEKTPOKANUIUISIPHBIE SBJICHUSI.
[ToHsiTHE 00 ANMEKTPONOBEPXHOCTHBIX SIBICHUSX: KaWIIPHOM OCMOCE,

nuddysnodopese.
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J{ucriepraiiiOHHbBIE METO/IbI MOTYUYEHUS JUCTIEPCHBIX CUCTEM (30JIEH, IMYIIBCUH,
neH, a’pososneit). Ponb [TAB B nporecax nmoiaydeHus IucrepcHbIX cucteM. CBs3b
paboTHI AUCTIEPTUPOBAHUS C TIOBEPXHOCTHOM dHEPTUEH TBEP/IBIX TEIl.
Hcnons3zoBanue 3¢ dexra PeOunaepa a5 yMeHbIIEHUS pabOThl TUCTIEPTHPOBAHUS.
[Tporiecchl muCTieprupoBaHus B IPUPOAE U TeXHUKe. KOHeHCAIIMOHHBIE CITOCOOBI
MOJTy4eHus AUcTepcHbIX cucteM. OOpa3oBaHue 30J1€i B Mpoliecce XMMHUUECKUX
peakiuii TepmoauHaMuKa TOMOT€HHOTO U T€TEPOT€HHOTO 00pa30BaHUS
KOJUTOMAHBIX YacCTHII IPH (Pa3oBbIX nepexonax 1-ro poxaa (teopus ['nbdoca -
donpmepa). PaboTa 00pa3oBanus 3aposiiieii HOBou (a3el. OOpazoBaHUE YACTHUI]
UCcTIepCHOM (pa3bl B Mpolieccax KPUCTAIIM3AUU 3 PaCTBOPOB, KOHACHCAIIMH
MEPECHIIIEHHOIO Napa, KUMeHus. MeTo/bl peryIMpoBaHus pa3MepOB YaCTHI] B
mucrnepcHbIX cucteMax. OCHOBHBIE METO/IbI OUMCTKHU 30JIeH (IUaau3 u
yiasTpaduiasTpanys). Komronaao-xumudeckue coiictea BMC. Metozsl
ONpeeTeHUs] KOHIIEHTPALMHY U Pa3MEPOB YaCTHULL 30JICH.
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TepmoanHamuka 06pa3oBaHus THOGUIBHBIX KOJUIOUIHBIX CUCTEM; KpUTEpU
CaMOITPOU3BOJILHOTO ucTieprupoBanus (kpurepuii Peobunnepa-lllykuna).
Murnemiooopas3oBanue B pactBopax [IAB. Kpurnueckast koHIIEHTpamus
muriesuiooopazoBanus (KKM), ocHoBHBIE MeTobI otpeneneHust KKM.
OMIMprUYecKrue 3akoHoMepHOCTH u3MeHeHus: KKM 1 MuUHUManbHOTO 3HAYEHUS
[MOBEPXHOCTHOT'O HAaTsHKEHUS Ha rpaHulle paszaena pactsop [IAB - Bo3nyx B
romosiornaeckux psinax [TAB. CTpoenne npsMbIXx ¥ 0OpaTHBIX MHIIEIIT TIPH
pa3nuyHbIX KoHIeHTpauax [TAB. TepMonuHaMuka MUIIETIO00pa30BAHHUS:
TeII0BbIe (P PEKTHI, posib TUAPODHOOHBIX B3aUMOICUCTBHH, TuarpaMma Ga3oBbIX
cocTosiHUI, TemmeparypHas 3aBucuMoctbh KKM; Touka Kpadra. Comrobunuzanus
(KoNyIouTHOE PACTBOPEHUE OPTaHUYECKUX BEIIECTB B MPSAMBIX MHIIEIIIAX).
OTHOCHUTENBHAS COMOOMIN3ALINSA, 3aBUCUMOCTD OT TEMIIEPATYPbl M KOHLIEHTPALIUH.
Comobunmu3anusi B HEBOAHBIX cpeax. MUKpOAMYIIbCUU; CTPOEHUE MUKPOKAIIEh,
ycioBus 00pa3oBaHus, (hazoBas tuarpaMmel. [IpakTudyeckue mpuaIoKeHus
MULICIUTSIPHBIX CUCTEM U MUKPOAIMYJIbCHH (B XUMHH, HePTeT100BIUN, OMOIOTHH).
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Tema: CemMMEHTAlMOHHAs YCTOMYUBOCTh MOJIEKYIISIPHO-KMHETHYECKHE CBOMCTBA
criepcHbIX cucteM. JIuddy3ns B KOIIOUAHBIX cUcTeMax. 3akoH DHHIITeHHa.
CenMMeEHTaMOHHBIN aHAJIU3 MTOJIMINUCIIEPCHBIX cucTeM. KoHcTaHTa
cenuMenTanuu. /luddepennmanbaas KpuBas pacrpeeeHus YaCcTHIL IO
pa3MepaM; HHTErpaibHasi KpUBas; IOCTPOCHUE UX U3 JAaHHBIX 110 KHHETUKE

HakoIJieHus ocaaka. CequMeHTainoHHO- ¢ dy3HOHHOE paBHOBECHE. MeTos




[leppena onpenenenus uyucna Aporaapo. [IpuMenenue yasTpaueHTpudyr st
W3MEPEHHUS MACChl YIBTPAAUCICPCHBIX YaCTUI] U MakpoMouteKyi (Jlymanckuid,
Cenoepr).
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Tema: ArperatuBHasi CTOMYMBOUTE. TeopHs yCTOMYMBOCTH rUAPO(OOHBIX 3071ei
(teopus 1JIDO). TepmonnHamuka TOHKHMX TUIEHOK. PackinHMBaro1iee JaBieHne
110 Jlepsaruny. MosieKkyisipHas COCTaBIIAIONIAsA PACKIMHUBAIOLLETO JaBICHUSA. Y4eT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, IIsl TOHKUX MJICHOK U
chepuyecKuX 4acTull. DJIEKTPOCTATHUECKAsl COCTABIISIONIAs PACKIMHUBAIOIIETO
MaBJIeHUs. 3aBUCUMOCTb YHEPTUH B3aUMOJICUCTBUS YaCTHII TUCTIEPCHOM (ha3bl OT
paccTosHUS Mex 1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIEPCHBIX cUCcTeM. D deTrBHast yIpyrocTh TOHKUX IJIEHOK.
Oddexr Mapanronu - ['n66ca; npuuuHBI BOSHUKHOBEHUS. | MIpoinHAMUYECKUe
0COOEHHOCTH yTOHBIIEHU TUIEHOK. CTPYKTYpHO-MeXaHUUecKuil Oapbep (Teopust
Pebunzepa). Peonornyeckue cBoiicta agcopOounoHHbIx cioes [TAB -
CTaOMIIN3aTOPOB KOJIJIOUIOB KOJJTIOMTHBIX CUCTEM. 3alllUTHbIE KOJUIOUIBI.
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[Topor koarymnsiiuu; 3aBUCUMOCTb KPUTHUYECKON KOHIEHTPALIUU AJIEKTPOIUTA OT
pasmepa U 3apsijia Koaryaupymomuiero nosa (npasuio Lynsue - 'apan).
AHTaroHu3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLIECC KOATYISLUH.
Koarynsmust CUIbHO U cJ1ab0 3apsKeHHBIX 30J1eH (KOHIIEHTpallMoOHHas U
HelTpanu3alunoHHas koaryasuus). O6ocHoBanue npasuia llyneue - Fapau u
kputepus Diinepca - Kopda B Teopun JJIDO. Onokynsuus, rerepokoarysius,
anaryssus (onpenenenus, npuMepsl). Kunetuka xoarynsuuu. Teopust ObicTpoit
koarynsuu (CMOIyXOBCKHil); OCHOBHBIE TIOJIOKEHHS TEOPHH MEIJICHHOM
koaryssinun (H.®yxkc). O6paTumocTs niporiecca Koaryisiuu. [lentuzamms.
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3aKOHOMEPHOCTH TEUEHUSI CBOOOTHO-UCIIEPCHBIX CUCTEM IOJ] IEHCTBUEM
MPUIIOKEHHOTO JaBieHus. 3akoH HploroHa. Brusinue KoHIeHTpauu U GopMbl
JacTUILL JUCTIEPCHON (ha3bl HA 3AKOHOMEPHOCTH T€UEHHUS (3aKOH DHILTEHHA).
CtpykTypooOpa3oBaHHe B JUCTIEPCHBIX CUCTeMaxX. BO3HUKHOBEHHE U Pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYp. [Iprpoaa KOHTAKTOB MEXKy IEMEHTaMU CTPYKTYP.
[Tepuomnueckue cTpykrypbl. OOpa3oBaHue U CBoMcTBa reseit. KoarymsimmonHasie
CTPYKTYpHhl. YCIIOBUS 00pa30BaHUsl, MEXaHUUYECKUE CBOWCTBA; SIBJICHUE
TUKcOTponuu. KpucrannuzanroHHble CTPYKTYpbl. MexaHnueckue CBOMCTBa
KpUCTAJNIN3ALUOHBIX CTPYKTYp. ONUCaHuE IUCIIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mojaeneit (Makcsemia, KensBuna, bunrama, [1IBenosa). ITomnas
peosorudeckas Kpubasi. PU3NKO-XUMHUUECKUE METO/IbI PETyIMPOBAaHUS
CTPYKTYpHO-MEXaHUYECKHUX CBOMCTB JUCTIEPCHBIX CHCTEM Ha PA3IUYHBIX CTAIUAX

uX (hOPMHUPOBAHUS KaK OCHOBHAS 3a]a4a (PU3HKO-XUMHUYECKONH MEXaHUKH.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne
SAHATHUA

Ne

paznena

HanmeHoBaHue mimm KpaTkoe copiepkaHue 1abopaTopHoi paboTsl

Koi-
BO
4acoB

TexHuka 6€30MacHOCTH MPHU paboTe B JIAOOPATOPHH.

AJIcOpOIIMs Ha TPAHMIIE KUKOW B TBepoi (a3

HonoobMeHHas afcopOuus

M3yuenue 3oiei

3amura JlabopaTopHbBIX paboT

|| n|n|—

MUKpOreTeporeHHbIE CUCTEMBI

[\ RO, No ol IF N N N NN

[S—
-

HOJ’IyLICHI/Ie 30JI€ METOJIOM 3aMEHBI PpaCTBOPHUTEIILA. I/IBy‘-ICHI/IC SIBJICHUS

DN [N




HCIIPABUJILHLIX PAIOB
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MccrnenoBanue KOaryJampyromero JIECTBHS HOHOB B 3aBUCHMOCTH OT UX 3apsaa 6

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Kon-
Criucok auTeparypsl (¢ yKa3aHHEM paslelioB, TIIaB,

Tonzun CPC CTpaHMII) / CChUIKA Ha pecypc Cemectp ‘{;C(Z)B
[ToaroToBKa K TECTOBBIM 33 JaHHSIM
o teme "OO11ast XapaKTepUCTHKA
TOBCPXHOCTHOM SHEPTHH. ATrE3us, https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
CMauyuBaHUE U pPaCTCKaHHE
JKUJIKOCTe. KanuimsipHele sSiBIICHMUS,
ypaBHeHue JKropena"
HOHFOTOfKa K TeCTOB,E,’IM SAIAHIBIM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
o Teme "AncopOrmst
MMOJITOTOBKA K dK3aMEHY https://edu.susu.ru/mod/lanebs/view.php?id=5762238| 5 20
[101roToBKa OTHETOB 10 https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 40
JlaGopaTopHbIM paboTam

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIBHOCTH 00yJarOIIIXCS.

6.1. Kourpoabubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEpONpUATHUS

Bec

Makc.
Ooan

[Topsaok HauncaeHUs 6aIOB

YVuu-
THIBA-

eTcs B
ITA

Texymmi
KOHTPOJIb

3amura
JlaGopartopHoit
pabotsr Nel
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3ammTa 1a00paTopHOI pabOTHI
MIPOBOJIUTCSI YCTHO B BUJIC 3AIUTHI
oTYeTa 1o J1abopaTopHbIM paboTam u
OTBETa Ha BOMPOCHI U3 CITUCKA
BOIIPOCOB K JIAOOPATOPHBIM padoTaM.
OrieHKa CYMMUPYETCS U3 CIICTYIOIINX
OIICHOK:

1) 2 Ganna - OTYET cllaH BOBpEMS;
OIIEHKa CHIKaeTcs Ha 1 Oa 3a
MPEBBIIICHUE CPOKOB C/Ia4YH OTUYETA TIO
HEYBKUTEIIbHOW IPUYMHE HA OJTHY
HeJeI0, WK Ha 2 Oajia — Oolee, uem
Ha OJTHY HEJEIIO;

2) 4 Gania - 3a MOJHBIN U TPaBUIIbHBIN
OTBET Ha NIOCTABJICHHBIC BOTIPOCHI B
00beMe HE MEHBIIIE, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHSIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIIEHOE U3JIOKEHUE C
HECYIIECTBEHHBIMH OIIMOKAMU WITH
HETOYHOCTSIMU. 2 OaJiyia - 3a HeTOJTHBIN

OK3aMCH




OTBET OTpaXkarouuii odmiee
HaIpaBJICHUE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6am - 3a HeTIOIHBIH
OTBET OTPAXKAIOIIUI OTJCIIEHBIC
[MPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCs U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotbr Ne2

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 10 JJA0OPaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIISTYFOIINX
OLIEHOK:

1) 2 Ganna - OTYET clIaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBINIICHHE CPOKOB CJIAYH OTYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, 4eM
Ha OIHY HEJeNIO;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU WITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBJICHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHbBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuae. ) 6annoB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.
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Texymui
KOHTPOJIb

3amura
nabopaTropHO
paboTsr Ne3

12

3ammra 1a00paTopHOI pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM u
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIEeIyIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpEeBbIILIEHHE CPOKOB C/1aul OTYETA 110
HEYB)KUTEIbHOW IPUYHHE HA OJTHY
HeJeI10, UK Ha 2 Oajuia — Oolee, 4yem
Ha OJIHY HEJeIo;

2) 4 6anna - 3a MOJHBIN U MPAaBUIbHBIH
OTBET Ha NIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIE, YeM ObIIO0
OCBEIIEHO Ha JCKIIMOHHBIX 3aHATHIX. 3

OK3aMCH|




Oauia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIIEHOE U3JIOXKEHUE C
HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSIMU. 2 6asija - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HaIpaBJICHUE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | Gau - 3a HeTIOIHBIH
OTBET OTPAXKAIOIIUI OTJCIIEHBIC
[MPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. 0 6anaoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBAETCs U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotsl Ned

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJaA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1eHKa CYMMHUPYETCS M3 CIIeTYFOIINX
OLIEHOK:

1) 2 Ganna - OTYET cllaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB CJIaYH OTYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OIHY HEJeNIO;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJta - 3a IPaBUIILHOE TIOJTHOE 1
MOCIIeIOBATEIIEHOE U3TIOKEHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HeMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuane. ) 6anoB - HET OTBETA.
OTueT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS H
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.
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Texymui
KOHTPOJIb

3amura
nabopaTropHO
paboTsl Ne5

12

3ammra 1a00paTopHO pabOTHI
MPOBOJIUTCS YCTHO B BUJIE 3aIUTHI
OTYeTa 10 JJA0OPATOPHBIM paboTaM 1
OTBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OrieHKa CYMMUPYETCS U3 CIETYIOIMINUX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OIICHKa CHMKaeTcs Ha 1 Oai 3a
MPEBBIIICHHE CPOKOB CIaYH OTUYETA TIO
HEYBaXUTEILHOUM MPUYHUHE Ha OTHY
HeJe/I10, WK Ha 2 Oajuia — Oolee, 4yem

Ha OIHY HECIIO,
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2) 4 6anna - 3a MOTHBIN U IPABUIBHBIH
OTBET Ha NIOCTABJICHHBIC BOTIPOCHI B
00beME HE MCHBIIIC, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIETIOBATEIIEHOE U3JIOKEHUE C
HECYIIECTBEHHBIMH OIIMOKAMU WITH
HETOYHOCTSAIMU. 2 Oalija - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HaIpaBJICHUE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6a - 3a HeTIOIHBIHI
OTBET OTPAXKAIOIIUI OTJCIIEHBIC
NpeACTaBICHUs 00 H3YYEHHOM
Matepuaiie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCs U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymmi
KOHTPOJIb

3amura
nabopaTopHOM
pabotel Ne6

12

3amura 1a0opaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM padoTaM.
OrieHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLIEHOK:

1) 2 Ganna - OTYET clIaH BOBPEMS,
OIICHKA CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB C/IAYH OTUYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, 4eM
Ha OIHY HEJeNIO;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IpaBUIILHOE TIOJTHOE 1
MOCIIEIOBATEIILHOE U3TIOKEHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalija - 32 HEMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBIeHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texyuui
KOHTPOJIb

KoHnTponbHas pabota

10

KonTponpHas paboTa conepx uT 5
3a1aHMil. 3a Ka)KJ10€ BEPHO PEIIEHHOE
3a/laHue CTYJEHT nosiy4vaer 1 Oas.

OK3aMCH|

Texyuui
KOHTPOJIb

Tect Nel O61mas
XapaKTepUCTHKA
ITOBEPXHOCTHOMU
JHEpruu. Aaresus,
CMauyuBaHUE U
pacTeKaHue

24

Tect conepxxut 24 Bonpoca. Bpems
TecTupoBaHusi — 30 MUHYT.
[IpenocraBisieTcst OJiHa MOMbBITKA IS
MIPOXOXKACHUS TECTA.

MakcumanbHasi OlleHKa 3a TecT — 24

Oata (1 mpaBuIbHBIN OTBET = 1 Gasun).
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KHUJIKOCTEM.
Kanunnspasie
SIBIICHUSI, YpaBHEHUE
Kropena

TecT cunTaercs ycreumHo
MPONAEHHBIM, €ClIA 1aHO He MeHee 60%
[IPAaBWJIBHBIX OTBETOB (HE MeHee 14
0asioB).

Texymmii
KOHTPOJIb

Tect Ne2.
AncopOuus.

26

TecT cogepxut 26 BorpocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocrasnsieTcs ogHa MONBITKA IS
MIPOXOXKACHUS TECTA.

MakcuMalibHas OlleHKa 3a TecT — 26
6amnoB (1 nmpaBuIBHBIN OTBET = |
6ain). TecT cunTaeTcs yCHemHo
MIPOMACHHBIM, €CJIU JaHO He MeHee 60%
MPaBUIBHBIX OTBETOB (HE MeHee 15
0aJsioB).

OK3aMCH|

10

bonyc

bonyc

boHyc-pedTUHT B mporiecce u3y4eHus
TUCITUTUTAHBI MOYKHO TTOJTYYHTH 32
y4acTre BO BCEPOCCUICKON OTMMIIHAaIe
o xumMun — 15%.

OK3aMCH|
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[Ipome-
KYTOYHAs
aTTecTanus

DK3aMeH

10

[IpomMexyTouHas arTectanus (3K3aMeH )
MPOBOAMUTCS B yCTHOM (popme. B Omitere
J1Ba TEOPETHUUECKUX Bompoca. Jiis
MOJITOTOBKHU IPEJIaraloTcs BOMPOCH K
PK3aMeHy. 3a OTBET Ha KaXKJIbIi BOIPOC
CTYZIEHT MOXET MOJy4YUTh MaKCUMAJIbHO
5 6amnoB, BCero 3a OmiIeT —
MakcuMasibHO 10 6amtoB. Kpurepun
OIICHUBAHUS OTBETA HA TCOPETHUECKHIA
BOIIPOC B Ouyiere: 5 0aioB — CTyACHT
TEMOHCTPUPYET: TITyOOKHe
MCUepIbIBAIOIIUE 3HAHUS B IOHUMaHUH,
W3JI0)KEHUH OTBETA Ha BOIIPOC, OTBET
JIOTUYECKU TOCIIEI0BATENbHBIH,
COJIEPKATEIIbHBIN, TOJTHBIN,
MpaBUJIBLHBIN U KOHKPETHBIN; 4 Oamia —
TBEp/IbIC 3HAHMS MaTepHara,
MPaBUJIbHOE IOHUMAaHHUE CYIIIHOCTH U
B3aMIMOCBSI3U PACCMaTPUBAEMBIX
MPOIIECCOB U SBICHUH, OTHAKO, OTBET
HEIOCTATOYHO IIOJIHBIN, UMEIOTCA 1-2
HE3HAYUTETIHHBIX 3aMeUaHus
MperoaaBaTes, NOCIEA0BATENbHBIN U
KOHKPETHBIH OTBET, CTYIEHT CBOOOTHO
yCTpaHseT 3aMEeUaHusl IPENoaBaTest
MO OT/ICIBHBIM YaCTSAM U MYHKTaM
oTBeTa; 3 Oasa — TBepAble 3HAHUS U
MOHMMaHHE OCHOBHOT'O; OTBET HE
COJIEPKUT IPyOBIX OMMOOK, HO €CTh
OoJiee 2-X HETOYHOCTEH U 3aMeYaHuH,
NP yCTPaHEHUU HETOUHOCTEH U
HECYIIIECTBEHHBIX OIINOOK B
OCBEIICHUU OTJCIIbHBIX TTOJIOXKCHHIMA
TpeOYyIOTCSI HABOASIIIME BOTIPOCHI
nperonaBares; 2-6amia — rpyobie
OIIMOKY TpU OTBETE Ha BOIIPOC, HO
6omnee 50% oTBeTa COCTaBIAIOT

IMPaBUJIbHBIC CBEACHUA, CTYACHT
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IEMOHCTPUPYET HEYBEPEHHBIE U
HETOYHBIC OTBETHI Ha HABOJISIINEC
BOTIPOCHI TIpemoaaBaress, 1 6amn —
rpyOble omOku B oTBeTe, MeHee 50%
ABJIAIOTCSA HCBCPHBIMU, CTYACHT
NIEMOHCTPUPYET HETIOHMMaHHUE
CYIIHOCTHU M3JIara€MbIX MOJIOKEeHH; 0
0aJsIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bung
IIPOMEXKYTOYHOU ITpouenypa npoBeneHus Kpurepun
ATTECTALIH OLICHUBAHUs
Bce 3a1anus Tekyero KOHTPOJIsS T0JIKHBI ObITh BBITIOJTHEHBI.
Brinonnenue 3aganuil IpOMEXYTOUHON aTTECTALlUU HE SBIISAETCS
00si3arenbHbIM. CTYIEHT BIpaBe yIyUIIUTh CBOM TEKYIIHM
PEUTHHT Ha 3K3aMeHe. B paMkax nmpoMekyTOYHO arrecTaiun
CTY/ICHT CcJIaéT HK3aMeH 1o OujeTaM, B KaKJI0M Ousete 2
TeopeTudeckux Bonpoca. OneHnBaHue yueOHOM JesITeIbHOCTH
00yJaroIuXCs 1Mo TUCIMIUIMHE B CITydae SK3aMeHa MPOU3BOAUTCS (B COOTBETCTBHHM C
AK3aMEH Ha OCHOBaHUU PEUTHUHTA, KOTOPBIA PACCUMTHIBAECTCS KaK cymMa [mm. 2.5, 2.6
OOHYCHOTO pEeHTHHTa, pSUTHHTA 32 TEKYIIHA KOHTPOITb, [Tonoxxenus
YMHO€HHOTO Ha 0,6 peThHra, MOJYyYE€HHOIO 32 OTBET Ha
sK3aMeHe (TPOMEXKYTOUHasl arTecTalus), yMHOkeHHOro Ha 0,4.
OneHnBaHue y4eOHOM NeSTEIBHOCTH 00yYaroIUXCs 110
JUCIUIUIMHE B CIIy4ae «aBTOMAaTra» MPOU3BOJUTCS HA OCHOBaHUH
pEeNTHHTra, KOTOPBIN PAaCCUUTHIBAETCS KaK CyMMa OOHYCHOTO
pENTHHTa U PEUTHHIA 32 TEKYLUN KOHTPOJIb.
6.3. OueHo4YHbIC MaTEePUAJIbI
K P 5 Ne KM
OMITETEHINH €3yJIbTaThl 00yUeHuUs TbREERRB
OITK-1 3HaeT: TEPMOAMHAMUKY TTOBEPXHOCTHBIX SBJICHUN JUCIIEPCHBIX e
CUCTEM
OIK-1 'YMeeT: OpueHTHUPOBATHCS B Hpvo6neMax XUMHH, BOSHUKHOBEHUH db | L
TUCIIEPCHBIX CUCTEM, UX YCTOMYMBOCTH M CBOMCTBAaX
HMeeT nmpakTUUECKUi OMBIT: MPAKTUYECKUMHU HABBIKAMH T10
OIIK-1 M3yUYEHHIO CBOMCTB AUCIIEPCHBIX CUCTEM U METOJIaMH 00paboTKH HHHH FHH
TaHHBIX

(DOH,HBI OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:

Mykun, E. /1. Komnonnnas xumus TekcT yue0. 171s By30B MO
cnennanbHocTU U HanpasieHuto "Xumua" E. JI. lykun, A. B. Ilepuos, E. A.
AwmenuHa. - U3na. 5-e, uctp. - M.: Beicias mkona, 2007. - 443, [1] c. un.
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2. Tenwsdpman, M. U. Komnounnas xumus [ Texct] M. U. T'enbdman, O. B.
Kosaneswuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WII.

3. IlaBmoBckas, M. C. ®usnyeckas u komougHas xumus [ Tekcr] yueo.
nocobue mo HanpasneHuto 240100.62 "Xum. Texunonorus" u ap. M. C. [1aBnoBckas,
B. M. XKuxapes ; FOx.-Ypan. roc. yu-T, Kad. ®u3. xumus ; OYpI'Y. - UensaOunck:
W3narensckuii Hentp FOYpI'Y, 2015

4. Kpynakos, [1. M. ®usndeckas u koyonaHas xumus [ Tekct] yueO.
nocobue no crpout. cneruaibHoctam 1. M. Kpyrisikos, T. H. Xackosa. - U3a. 3-e,
uctp. - M.: Beiciias mkona, 2010. - 317, [2] ¢. un.

6) OononHumenbHas IUumepamypa:

1. Bapnamosa, T. B. [IoBepXHOCTHBIE ABJICHUS U JUCIIEPCHBIE CUCTEMBI
[Texct] koHcnekt nekuuit T. B. Bapnamoga ; FOx.-Ypain. roc. yu-1, Kag. Obmas
xumus ; FOYpI'Y. - Uensbunck: UznarensctBo FOVYpI'Y, 2008. - 118, [1] c. ni.
AJIIEKTPOH. BEPCUS

2. Tensdpman, M. U. Komnonnnas xumus [ Texcr] M. U. I'ensdpman, O. B.
Kosaneswuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WIIL.

3. Tenspman, M. U. Xumus [Tekct] yueO. y1st By30B IO TEXH.
crienuaibHOCTAM U Hanpasienusim M. U. I'enspman, B. I1. FOcTparos. - 4-e uzn.,
ctep. - CII6. u ap.: Jlans, 2008. - 472 c. ui.

4.  IIpakTHUKyM M 3aJIa4HUK IO KOJUIOUJIHON XUMUH. [ToBepXHOCTHBIE
SIBJICHUS U JTUCTIEPCHBIE cUCTeMBI [ TekcT] yuel. mocobue A1t By30B 10
HaMpPaBIICHUSM B O0JI. XMM. TeXHOJIOTUM U buotrexHonoruu B. B. Hazapos u np.; noj
pen. B. B. Hazaposa, A. C. I'poackoro. - M.: Akanemknaura, 2007. - 372 c. ui.

5.  TlpakTukyM™ 1O KOJUIOUJIHOM XUMUH Y4eO. mocoOue sl TEXHOI.
CIIEHMAIBHOCTEHN BY30B 110 ITporpamMmam Kypca "Komnoun. xumuga" M. U.
I'ensdpman, H. B. Kupcanosa, O. B. KoBanesuu u np.; [lox pen. M. U. l'enbdmana. -
CII6. u np.: Jlans, 2005. - 256 c. ui.

6. Ilpaktuxkym no guiznueckoil xumuu ¥Y4eo. mocoOue Jijisi By30B 110
nporpammam Kypca "®usnueckas xumus" M. U. T'enspman, H. B. Kupcanoga, O.
B. KoBanesuu u nip.; [lox pen. M. U. I'enbpmana. - CI16. u ap.: Jlans, 2004. - 254 c.

7.  ®ponos, 0. I'. Kypc xommonanoi xumun: [IoBepXHOCTHBIE SIBIICHUS U
nucriepcHbie cuctembl YueO. 1ist By3oB O. I. dponos. - 3-e uszn., cTep., ucp.
[Tepeneu. ¢ uza. 1989 r. - M.: AnbsuC, 2004. - 462, [1] c. ui.

8.  XwmenpHunkui, P. A. ®usndeckas U KojutongHas XUMus TekcT
Y4eOHHK JIJIs1 C.-X. CIeuaibHocTel By30B P. A. XMenbHULIKUH. - 2-€ U31., cTep.,
nepened. u3a. 1988 r. - M.: Beicias mkona, 2009. - 399, [1] c. ui.

9. Ilykwun, E. JI. Komtounnas xumus [TekcT] yuel. a1t By30B 110
crnennanbHocTU U HanpaBieHuto "Xumua" E. 1. lykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, ucnp. - M.: Beicias mkona, 2007. - 443, [1] c. u.

8) omeuecmeenHuvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue YKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1.  YdeOHoe mocoOue isl BBIMOJIHEHUS JIa0OpaTOPHBIX padboT



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
VYyebHoe nmocobue N5 BBIMOTHEHUS 1a00paToOpHBIX padoT

1.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyphbl AJIEKTPOHHOMN
dopme
[IpakTuKyM MO KOJUIOMIHON XUMUHM : yueOHoe nocobue / M. 1.
DNEKTPOHHO- ['enpdman, H. B. Kupcanosa, O. B. Koanesuy, O. B.
OCHOBHAs OoubmuoTeyHast Canumena. — Cankr-IlerepOypr : Jlanp, 2021. — 256 c. —
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Pa3INYHBIX BUAOB 3aHATHHN
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Jlextuu (1a) MYJIBTUMEANIHOE 000pYyI0BaHUE
Jlabopatopusie |301 |[JTaGoparopHas mocyna, peakTUBBI U 000pyI0BaHUE, HEOOXOIUMBIE JIJIS
3aHATUS (la) [mpoBeneHwust 1TaOOPATOPHBIX PadOT




