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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 [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAET: TEOPETUUECKUE OCHOBBI KOJUTOMTHON XUMUH;
METO/bI IIOJTYYEHUS JUCIIEPCHBIX CUCTEM; OCHOBHBIE
CBOWCTBA JUCIIEPCHBIX CUCTEM M TOBEPXHOCTEU
pasnena ¢a3

‘YMeeT: MPOBOAUTh PacueThl TEPMOAUHAMHYECKUX
(GYHKIHIA TOBEPXHOCTHOTO CIIOST; HAXOIUTh
KOJIMYECTBCHHBIC XapaKTEPUCTUKHU aJCOPOITMOHHBIX
MPOLIECCOB, KAMIUISPHBIX SBJICHUH,
PIIEKTPOKUHETUYECKHUX MPOIIECCOB; OOBICHATH
(U3UKO-XUMUYECKUE CBOWCTBA JUCIIEPCHBIX
CUCTEM; MPOBOAUTH 00PabOTKY
HKCIIEPUMEHTAIIbHBIX PE3YJIbTaTOB aHAIM3a

NMeeT mpakTHYEeCKUI OMNBIT: TOCTAHOBKH 33]1a4K
MCCIIEIOBAaHMS JUCIIEPCHBIX CUCTEM U
MOBEPXHOCTHBIX SIBJICHHH, BHIOOPOM METO/Ia
aHaJIn3a UCXOMA U3 MOCTABICHHON 3a1aun U

OIIK-1 CriocobeH n3ydarh, aHaITU3UPOBATH,
HCIIOIb30BaTh MEXaHU3Mbl XUMHUUECKHX PEaKIIUiA,
HpOI/ICXOZ[SIHII/IX B TCXHOJIOTHYCCKUX Hpoueccax 158
OKpY’KaroIlleM MHPE, OCHOBBIBAsICh Ha 3HAHUAX O

CTpOGHI/H/I BCIICCTBA, HpI/IpOI[e XHMquCKOﬁ CBA3U U

CBOMCTBAX Pa3IHYHBIX KJIIACCOB XMMUYECKUX

AIIEMEHTOB, COCTMHEHUH, BEIIICCTB U MaTEPHUajIOB




[pazMepoB oOpasia

OIIK-2 Cnoco0eH UCI0Ib30BaTh MAaTeMaTHUYCCKUE,
dbuznveckne, PU3NKO-XUMHUECKHE, XUMUIECKHE
METOBI AJIsl PelIeHus 3a7a4 MpogheCcCHOHATBEHOM

JIEATENbHOCTH

3HaeT: TEPMOIMHAMUKY MIOBEPXHOCTHBIX SIBJICHUN
JTUCIIEPCHBIX CUCTEM

'YMeeT: OpueHTHPOBaThCs B poliieMax XUMUH,
BO3HMKHOBEHUH JUCIEPCHBIX CUCTEM, X
YCTOMYMBOCTH U CBOMCTBAX

MMeeT nmpakTHYeCKUH OMBIT: IO U3YYEHUIO CBOMCTB
ITMCTIEPCHBIX CHCTEM M METOIaMU 00paboTKH

TaHHBIX

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.27 Xumus oKpyxaromiei cpepl,
1.0.20 ®usuxka,

1.0.11 Teopust BepoSITHOCTEW U MaTeMaTH4ecKas
CTaTUCTHUKA,

1.0.12 CnenuanbHbIE TJIaBBI MAaTEMaTHKH,
1.0.15 OGmas u HeopraHuvyecKast XUMHS,
1.0.13 Undopmaruka,

1.0.16 Opranuueckasi Xumus,

1.0.17 ®Ousnyeckass XUMHUS,

1.0.10 Maremaruxka,

1.0.24 TlpuxnagHas MEXaHHUKa,

1.0.18 AHanutuveckast XUMUs U (PU3HKO-
XMMHUYECKHE METO/IbI aHaJIN3a

DJ1.03 OU3NKO-XUMHUUECKHI aHaInu3 00bEKTOB
OKpY>KaloIleu cpebl,

1.0.28 Cucremsl ynpaBieHUs] XUMUKO-
TEXHOJOTUYECKUMU TTPOIIECCaMHU,

1.0.21 ®uzndeckue METOABI HCCACAOBAHUS 1
MpOrpaMMHBIE CPEJICTBA HA OCHOBE MCKYCCTBEHHOTO
WHTEJIJICKTa

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.18 Ananutuveckast XUMUs U (PU3HKO-
XMMHYECKUE METO/IbI aHAJIH3a

3HAeT: OCHOBHBIE TUIIBI XUMUYECKUX PEAKIUN U
(U3UKO-XUMUYECKUX CBOMCTB BEILIECTB IPU
[IPOBEICHUH aHAJIUTUYECKOIO ONPEIEIICHuUS,
MPUHLIUIIBI OTUCAHUSI XUMUYECKUX PAaBHOBECUHN U
BIIMAIOLINE HA HUX (PAKTOPBI, TEOPETUUECKHE
OCHOBBI OCHOBHBIX HHCTPYMEHTAJIbHBIX METO/IOB
aHaJIM3a, OCHOBHBIE ATAllbl XUMUYECKOTO aHAJIN3a;
TEOPETUUECKUE OCHOBBI (PU3UKO-XMMHUECKUX
METOZ0B aHAJIN3a, METOJIbI METPOJIOTUYECKON
00paboOTKH pe3ynbTaTOB aHATN3a YMEET:
pacCUMTBIBaTh KOHLIEHTPALUN aHAIU3UPYEMOIO
BEIIECTBA C Y4ETOM XUMHUYECKOIO paBHOBECHS B
CUCTEME, ONPEAEIIATh YCIOBUS ONTUMHU3ALUN
QHAJIMTUYECKOTO IPoLEecca, MPOBOAUTD
KOJIMYECTBEHHBIN aHAJIN3 COEIMHEHUH C
MCIIOJIb30BaHUEM (PU3UKO-XMMHUYECKUX METO/I0B
aHasn3a; BBIOpaTh METO/ aHAJIN3A JJIs 33JaHHON
QHAJIMTUYECKON 3aJ1auu U MPOBECTU
CTaTUCTHYECKYIO 00pabOTKy pe3yabTaToB
AQHAJUTUYECKUX onpeneneHui imeer nmpakrnyeckui
OIIBIT: CHOCOOHOCTBIO MPUMEHSATh OCHOBHBIE 3aKOHbI




XUMUU OJIA 00BSICHEHHS aHATUTHYECKHUX JaHHBIX,
HCIIOJIb30BaAHUA METOJ0B IMMPOBECACHUA XUMHNYECKOT'O
aHaJIn3a 1 MeTpOJIOl"I/I‘-ICCKOf/'I OLICHKHU PEC3YyJIbTAaTOB

1.0.11 Teopus BeposATHOCTEN U MaTeMaTnyecKas
CTaTUCTUKA

3HaeT: OCHOBHbIE MAaTEMaTHYECKUE METOIbI
WCCIIEIOBAHUS PO ECCHOHAIBHBIX ITPOOIIEM;
METOJIbl 00pabOTKU Pe3yabTaTOB
HKCTICPUMEHTAJILHOTO UCCIICIOBAHMS YMEET:
UCII0JIb30BaTh OCHOBHBIE MAaTEMATHUECKHUE TIOHATHS
B IPO)eCCHOHATLHON ICATEITBHOCTH; TPUMEHSTh
MaTeMaTH4ecKue MeTOo/Ibl 00paboTKH Pe3ysIbTaToB
HKCTICPUMEHTAJILHOTO HccienoBanms imeeT
NPaKTUYECKHUH OTBIT: HCIOIb30BAHUS METOIOB
[pEIIeHNs] MaTeMaTHYECKUX 3a]1a4; HABBIKOB BBIOOpA
KOPPEKTHOTO MeTo/1a 00paboTKH
KCTIEPUMEHTAJIBHBIX JAHHBIX

1.0.12 CrrerinanbHbIE II1aBBI MATEMATUKHU

3HaeT: OCHOBHBIC MAaTEMaTHYECKUE METOIBI,
pUMEHsIEMbIE B HCCIIEA0BAaHUU PO ECCHOHAIBHBIX
po6ieM; METO/Ibl 00pabOTKH Pe3yabTaToB
HKCIIEPUMEHTAIBHOTO UCCIIEA0BAHUS YMEET:
HCIIOJIB30BAaTh OCHOBHBIC MATEMATUYCCKHUE ITIOHATHUA
B IpO(eCCUOHANILHON AEATENbHOCTH; IPUMEHSTh
MaTeMaTHYeCKHe METOIbI 00pabOTKH Pe3yIIbTaToB
HKCIIEpUMEHTAJILHOIO HccieaoBanus meet
HpaKTI/I‘IGCKI/Iﬁ OIIBIT: UCIIOJIB30BaHUA METOA0B
peleHusl MaTeMaTHYeCKUX 3a1a4

1.0.15 O6mias u HeopraHu4eckas XUMHUs

3HAaeT: OCHOBHBIE CBOMCTBA DJIEMEHTOB H UX
XUMUYECKHUE MPEBPAILCHUS, XUMUYECKHE CBOMCTBA
BEIIIECTB, MPUMEHEHHE XUMUYECKHUX MPOIIECCOB B
COBPEMEHHOM TEXHUKE, MPAKTUYECKOe
HCIIOJIL30BaHKE NOCTHKEHNH XMMUH, OCHOBHEIE
3aKOHBI XUMHH, TTOJOKEHUSI COBPEMEHHOM TEOPUH
CTPOCHHS aTOMa, OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCIUHEHUH, 00IIIre
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaAKITHUI
'YMeeT: 000011aTh MoTy4YeHHBIE PE3yIBTaThI C
WCITOJIb30BAaHUEM XMMHYECKHUX 3aKOHOB, TIPEIBUJICTh
dusznyecKne 1 XUMUYECKHUE CBOMCTBA BEIECTB Ha
OCHOBE 3HAaHHSI O CTPOCHHH BEIIECTBA, IPUPOJIC
XUMUYECKOM CBSI3M , peIIaTh TUIIOBBIE 3a]1auH,
BBITIOJIHATD CTaHJIAPTHBIC IEHCTBHSI C YIETOM
OCHOBHBIX MTOHATHI U OOIINX 3aKOHOMEPHOCTEH
HMeeT nmpakTUYeCKUi OMbIT: 0a30BBIMU HABBIKAMH
MPOBEICHUSI XUMHUUYECKOTO IKCIIEPUMEHTA U
0hOpMIIEHHUS €T0 PE3YIbTaTOB, UCITOJIH30BAHUS
METOJIOB pacueTa Ha OCHOBAaHWU XUMUYECKHUX
MpEeBpaIICHUH, KHHETUYCCKUX 1
TEPMOJIUHAMUYECKUX XaPAKTEPUCTUK XUMUYECKHUX
peaxiuii

1.0.24 TlpuknaaHas MEXaHUKa

3HaeT: OCHOBHBIE 3aKOHBI MEXAHUKHU U CIIOCOOBI
pacuéra Ha IPOYHOCTH JIETANIEN YMEET: METO/IbI
MEXaHUKH Ul PaCUETOB 110 CTAHIAPTHBIM
MeTOIUKaM IMeeT MpakTU4eCKU OIBIT: pEeLICHUS
MIPAKTHYECKHUX 3a]ad pacy€Ta Ha MIPOYHOCTh
TUIIOBBIX 2JIEMEHTOB KOHCTPYKIUN

1.0.13 Nndopmaruka

3HaeT: OCHOBHBIE MOHATHUS HHQOPMATUKU; (HOPMBI U




CIOCOOBI MPECTaBICHHS JAHHBIX; COCTAB,
Ha3zHaYeHHE (PYHKIIMOHATBHBIX KOMIIOHCHTOB U
MPOrPaMMHOTO 00eCTIeYeHHUSI, CTOCOOBI 00PabOTKH
TAHHBIX B 2JICKTPOHHBIX TaOIHUIAX YMEeT:
MPUMEHSTH TUTIOBBIE TIPOTPAMMHBIC CPEJICTBA
CHCTEMBI; TTOJIb30BATHCSI CETEBBIMU CPEICTBAMH IS
0oOMeHa JTAaHHBIMH C UCTIOE30BAHUEM CETH
HHTEpHET, NPUMEHSTh THIIOBBIC IPOTPAMMHBIC
cpeactsa oopmienus nokymenranuu (MS Word);
NPUMEHSTH TUTIOBBIE TPOTPAMMHBIE CPEJICTBA
00paboTku manHbIX (MS Excel); mpumeHsTh
TUTIOBBIC TPOTPAMMHBIE CPEJICTBA NIPE3CHTAINH
nanHbix (MS Powerpoint) imeeT npakTuueckuit
OTIBIT: HaBBIKAMU 0OecrieueHns 6e30MacHOCTH
WHGOPMAITIH C TTOMOIIBIO THITOBBIX TPOTPAMMHBIX
CpeNCTB, pabOTHI C OPUCHBIMH MPUITOKEHUSIMHU

1.0.16 Oprannueckast XumMus

3HaAeT: OCHOBHBIC 3aKOHBI XUMHH, CTIOCOOBI
[UIAHUPOBAHUS SKCIIEPUMEHTA WM aJITOPUTM
[pelIeHys 3a/1a4, OCHOBHBIE KJIACChl OPraHU4eCKUX
COEIMHEHMI, NX HOMEHKJIATYpY, CHHTE3 U
XUMHUYECKHUE CBOﬁCTBa, OCHOBHBIE METO/bI
KaueCTBEHHOTO JIEMEHTHOTO U (PyHKIIHOHAJIBHOTO
aHaJM3a OPTaHUYECKUX COCTUHEHU; BUIBI (PU3HKO-
XMMHUYECKUX METOJI0B aHAJIN3a OPraHUYECKHUX
COeIMHEHMI; TEXHUKY Oe30macHOCTH pu padoTe ¢
OpraHMYECKUMH COEAMHEHUSAMU YMEET:
[UIAHUPOBATH U OPTaHMU30BaTh pabOTy MO PEIICHUIO
3a/1a4, BBIMOJIHEHNIO XMMUYECKOTO dKCIIEPUMEHTA ,
OCYHICCTBIIATH XUMHYECKIH OKCIICPUMECHT I10
CHUHTE3Yy U CBOMCTBAM OpraHMYECKUX COEINHEHU,
PCIIAaTh TUIIOBBIC 3a1a9X LHCTIOYKH npeBpameHHﬁ
OpraHMUYECKUX COEIMHEHU; IPUMEHATH
IMMOJTYYCHHBIC 3HAHUA ITPU PCHICHUH KOHKPETHBIX
TEOPETUUECKUX U MIPUKIIAIHBIX 3a1a4 Mmeer
MPAKTUYECKHUI OIBIT: TOWCKA WH(OPMAIINH JIJIST
pEIIEHNs IOCTABJICHHBIX 3aJ]a4y, HaBbIKAMU
OCYUIECTBJICHUS XUMHUECKOTO SKCIIEPUMEHTA,
HaBBIKAMHU pabOTHI C XUMUYECKUM 000PYIOBaHHEM,
HAy4YHOU JINTEpaTypou € LEIBIO IONCKA
HEoO0X0IMMON HH(OPMAIH TTO BO3SMOKHOCTH
CHHTE3a OPraHUYECKUX COETUHECHHI

1.0.17 ®usnueckass XUMHUA

3HAeT: 0CHOBEI XUMHYECKOTO B3aNMOICHCTBUS
MEXTy XUMUYECKUMHU BEIIeCTBaMH , 0a30BbIe
3HAHUS B 00JIaCTH MaTeMaTHKH, QU3HUKH,
¢du3nyeckoit xXuMuu 17151 06paboTKH HHPOPMALIUU U
aHaIu3a JAHHBIX B 00JIACTU SKOJOTHU U
MPUPOAOIIONIB30BAHUS YMEET: ONPEIETATh
ONTUMAaJIbHBIC TapaMeTPhbl PUZUKO-XUMHUECKUX
MPOIIECCOB, MPUMEHSITH 0a30BbIe 3HAHMUS
(bU3HYECKUX 3aKOHOB M aHaH3a (HU3NIECKUX
SIBIICHUI JIJIs1 pelIeHus 3a/1a4 podeccuoHaNbHON
nearenbHOCTH IMeeT MpakTU4eCKUi OMbIT:
METOAAMH pacueTa TeTIOBBIX YPPEeKTOB
XUMHYECKUX PEAKIMil , HCIIOJIb30BaHMS 3HAHUHI
MaTeMaTH4eCKuX, (PU3nuecKux, GU3NKO-

XUMHWYCCKUX, XUMHYCCKHUX METOA0B UCCJICIOBaHU




TSI pENIeHUs 3a]1ad IpodeCcCuOHAIBHON
e TEIbHOCTH

1.0.10 Maremaruka

3HaeT: 0a30BbIe MOHATHS, HEOOXOAUMBIE IS
pElIeHUs] MaTeMaTHueCKUX 3a/1a4, OCBOEHUS JPYTrUX
TUCITATIIIAH YMEET: COCTABIISATH IJIaH PEIICHUS
3a/1a4M Ha OCHOBE UMEIOUIUXCS 3HAaHUM; CPaBHUBATh
[pa3IUYHbIE CIIOCOOBI pelIeH s 3a/1a4l U BBIOUpaTh
HanOoJIee ONTUMAIIBHBIN crioco0 Mmeer
MPAKTUYECKHUI OIBIT: UCIIOJIb30BAHUS HABBIKOB
TUTAHUPOBAHUS COOCTBEHHOM JIEATETHHOCTH TI0
MOMCKY PEIICHUS 3a/1a91 HA OCHOBE MMEIOIITUXCS
3HAHUI, HAaBBIKAMH IIOMCKA U OCBOCHUS
HEOOXOMMMBIX JIJISI PEIICHHUS 3a]]a4i HOBBIX 3HAHUI

1.0.20 ®usuxka

3HaeT: GyH/IaMEHTaIbHBIC 3aKOHBI (U3UKUA YMEET:
BBIJICTISITH KOHKPETHOE (PU3HUECKOe COAepKaHKE B
MPUKJIATHBIX 3a7a9aX, periarh THIIOBBIC 3a]ja9u
VMeeT mpakTUYeCKU OTIBIT: UCTIONb30BAHUS
MOHSATHIHOTO armapara GU3nKu

1.0.27 Xumus okpyKaren cpeasl

3HaeT: OCHOBHBIE (PU3UKO-XUMUYECKHUE MTPOIECCHI,
[IPOTEKAIOUINX B OKPYKAIOIIEH CPeJIe; IPOLECCHI
MUTpaLUU 1 TpaHchopMmarmu npumecei B
reocepax 3emin; BIUSHUE aHTPONOT€HHON
NIESTEIIBHOCTH HA IIPOLIECCHI, IPOTEKAOLIUE B
OKpY>KaoILEH cpelie YMeeT: IPOrHO3UPOBaTh
BO3MO)KHBIE ITyTH MUTPAITUH U TPpaHC(HOPMALIUU
XUMHUYECKUX COCJUHEHUH B 00BEKTaX OKpYXkKaromen
cpenbl MiMeeT mpakTUYeCKUM OIBIT: IIPOBEICHHUS
MIPAKTUYECKUX UCCIEJOBAHUNA COCTOSTHUSA
aTMOC(EpHOTO BO3/1yXa, IPHUPOAHBIX BOJOEMOB U

IIOYBbI

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCUUILIMHBI cOCTaBseT S 3.€., 180 4., 92,5 4. KOHTaKTHOMI

paboTHI
Pacrnipenenenue
Bcero |10 cemecTpaM B 4acax
Bun yuebHoit paboThl
4acoB Homep cemectpa
5
OO6mmas Tpya0€MKOCTh AUCIUTLITMHBI 180 180
Ayoumopnvie 3aHAmMUA: 80 80
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (MJIU) IPyrHe BUIBI ayIUTOPHBIX 0 0
sanstui (113)
JlaGoparopHsie paboTsI (JIP) 48 48
Camocmosmenvuas paboma (CPC) 87,5 87,5
MOATOTOBKA K IK3aMEHY 20 20
[ToaroroBka otueroB no JlaboparopHsIM paboTam 40 40
[ToaroroBka k TECTOBBIM 3aaHUsAM 110 Teme "AacopOrms” 15 15
[ToaroroBka k TeCTOBBIM 3aAaHusAM 10 TeMe "OOIas XxapaKTepucTuKa 125 125
[MOBEPXHOCTHOM dHEpPruu. AAre3us, CMauuBaHUE U pACTCKaHHe ’




uakocreil. KannuisipHele siBneHus, ypasHeHue JKopena"

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 12,5 12,5

Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

N O0beM ayTUTOPHBIX 3aHATHH TIO
pas;ena HavMeHoBaHue pasieinos JUCHUILTHHEL BHUJIaM B 9acax
Bcero J 113 JIP
1 |BBenenue 7 1 0 6
) [ToBepxHOCTHBIE ABMEHMA. TepmoanHamuka ) 5 0 0
MOBEPXHOCTHBIX SIBJICHUI
3 [KanwuispHble siBICHUS 5 5 0 0
4 [loBepXHOCTHBIE SIBICHUS U MEXaHUYECKHE CBOMCTBA 4 4 0 0
TBEPIBIX TEI
5 |AncopOuus Ha MOBEPXHOCTH pasnena ¢as 16 4 0 12
6 DIIEKTPOMOBEPXHOCTHBIE SIBJICHUS B TUCTIEPCHBIX 4 4 0 0
CHUCTeMax
7 Konnmounnneie (nucnepcHbie) cuctemsl. JInogoOHbIE 14 ) 0 12
CHUCTEMBI
8  [ImoduibHbIe qUCTIEPCHBIE CUCTEMBI 8 2 0 6
9  |YcToiuMBOCTH AMCIIEPCHBIX CUCTEM 4 4 0 0
10  |Koarymsiuus 30i1€i 3JIeKTPOIUTaMu 14 2 0 12
11 |OcHOBBI HUBHKO-XUMUYECKON MEXaHUKH 2 2 0 0
5.1. Jlekuuu
Ne Ne Koz-
HanmMeHnoBaHue Ui KpaTKoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIuujpasaena
4acoB
OCHOBHBIE TOHSTHS KOJUIOWTHOM XUMHUU, OOBEKTHI U 11es1 u3yueHus. Kommoniaeie
JACTUIIBI U KOJUTOUHBIE CUCTEMBI; KOJUIOMIHOE (JIMCIIEPCHOE) COCTOSHUE
1 1 [BemecTBa. KomnyecTBeHHOE ONpeiesieHUE AUCTIEPCHOCTH: IUCIIEPCHOCTD U 1
yIelbHas TOBEPXHOCTh KPUBU3HA MOBEPXEHOCTH YaCcTHUIL AUCTIepcHO (a3bl. Poib
MOBEPXHOCTHBIX SIBJICHUH B Ipolieccax, MPOTEKAIOIIUX B IUCTIEPCHBIX CUCTEMAX.
[ToBepxHOCTH pa3zaena ¢a3. CBoOOAHAS TOBEPXHOCTHASI dHEPTUs. [loBepXHOCTHOE
HaTsKEHUE, CUJIOBas M DHepreTudeckas TPakTOBKU. MeTo n30bITOUHBIX
TEPMOJMHAMUYECKUX (PyHKIUI noBepxHocTHOTO cios (I'm60c). [Tonsarue o
MOBEPXHOCTHU pa3pbiBa U pazfensmoniel moBepxHoctu. O6001IeHHOE ypaBHEHNE
MEPBOTO M BTOPOTO 3aKOHOB TEPMOJIMHAMHUKHY JIJIsl IOBEPXHOCTH pasfena das.
2 2  |F3MeHeHue MOBEPXHOCTHOTO HATSHKEHUS KHIKOCTH HA TPAHUIIE C COOCTBEHHBIM 2
MapoM B 3aBUCUMOCTH OT TEMIEPATYPbI, KpUTHUECKAs TeMIIepaTypa mno
MenneneeBy. CBsi3b CBOOOTHOM MOBEPXHOCTHOM SHEPTHH C TEIUIOTON CyOIMMaIim
(mpaBuio Credana), MoaylieM yrpyrocTu, UAealTbHOW MPOYHOCTHIO U APYTUMHU
cBoiicTBaMH BelecTBa. [loBepXHOCTH pa3ziena MeKIy ABYMsl KOHJEHCUPOBAaHHBIMU
dazamu. [IpaBro AHTOHOBA; YCIIOBUS €10 IPUMECHEHHUS.
Kanunnsproe nanenue. 3akoH Jlamnaca. 3aBUCUMOCTb JIaBJI€HHUS [1apa OT
KPHUBH3HBI IOBEPXHOCTH KMIKOCTH. 3aKoH TomcoHa. KanmwnsipHas koHIeHcamusl.
3 3 W3oTepMudeckas neperoHka BelecTBa. 3aBUCUMOCTh PACTBOPUMOCTH OT )

KPUBU3HBI TOBEPXHOCTH JAUCIIEPCHBIX YacTHI (3akoH ['106ca - OcTBanbaa -
Dpeitnmxa). PaBHoBecHas Gpopma kpuctamios (3akoH ['nd6ca - Kropu -

Bynbda).




PaznuuHble TUITBI KJIACCH(DPUKALMHU TUCTIEPCHBIX CUCTEM: TI0 arperaTHOMY
COCTOSIHUIO IUCHIEPCHOMN (a3bl U AUCHIEPCUOHHON Cpeibl, 10 pa3MepaM YacTHLL, 110
KOHIEHTpAIHHU U T.71. JInopmibHbeie 1 THO()OOHBIE AUCTIEPCHBIE

cucTeMbl. B3aMOCBA3b KOJIOUTHON XUMHH € IPYTUMU XUMUYECKHUMHU
TUCITUTTMHAMHY, ¢ (PU3UKOH, OMONIOTHEH, Te0TIOTHEH, MEUIIMHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CHJIaX BTOPOTO POAA U PACKIMHUBAIOILEM JABJICHUU.
Jlunus Tpexda3Horo KOHTakTa (JIMHUS CMayMBaHUs ); TUHEHHOE HATsHKEHHE.
'YpaBHEHME KPAaeBOI0 yIvla CMAaYWBaHUs C YUYETOM JINHEHHOTO HATSKEHUS.
KanusipHoe TeueHue B HOPUCTHIX cpenax. [IpakTuueckue npuioxKeHHs
(BbITECHEHUE HE(PTH, TEUEHUE B HEBECOMOCTH U JIp.). OCHOBHbBIE METO/IbI
M3MEpEHHsI TOBEPXHOCTHOTO HATSHXKEHUS )KUJKOCTEN U TOBEPXHOCTHOM SHEPTUU
TBEPJbIX TEI.

Paspyuienue u u3mMensueHue (JUCTIeprHpOBAHIE) TBEPABIX Tell Kak (PU3UKO-
XUMUYECKHUH Tporiecc 00pa3oBaHusi HOBOM moBepxHocTH. Teopus ['puddurca,
YCIIOBHE CaMOIIPOU3BOIBLHOTO pacpocTpaneHus TpemuH. Dddext Pebunnepa:
W3MEHEHHUE MPOYHOCTH U TJTACTUYHOCTH KaK CIEACTBUE CHUKEHUS TTIOBEPXHOCTHOM
PHEepruu TBepAbIX Ted. OcHOBHBIEC (HOPMBI posBIeHUs dPdeKTa:
M1acTU(UIUPOBAHUE, BOBHUKHOBEHUE XPYIKOCTH, CAMOIIPOU3BOJILHOE
TMCIIEpTUPOBAHUE.

TepmonuHamuyeckue yciioBus nposieienus 3 dexra Pebunnepa. Bausiaue
XUMHUYECKON MPUPOIBI TBEPIBIX TEI U KUIKOCTEH Ha BO3MOXXHOCTH €T0
MPOSIBIICHUS. DIIeKTpOoKamuUIApHBIN 2ddekT. [Ipossaenue rddexra Pebunaepa B
MPUPOTHBIX M TEXHOJIOTHYECKHX Tporieccax (mpumepsl). [IoBBITIIeHHE TPOYHOCTH
MIPU pacTBOPEHUHU TTOBEPXHOCTHOTO Ciosi KpructaiioB (3dpdext Nodde).

AcopO1Mst Kak caMOIIPOU3BOJILHOE KOHIIEHTPUPOBAHUE HA MOBEPXHOCTH pas3zena
(a3 BemecTs, CHIXKAOMUX Mex(pa3Hoe HaTspkeHue. [l0BepXHOCTHO-aKTUBHBIE U -
WHAKTUBHBIE BellecTBa (MpuMepbl). OTHOCUTENBLHOCTH MOHATHS "MOBEPXHOCTHAS
AKTUBHOCTH" (3aBHCHUMOCTH OT IPUPOBI KOHTaKTUPYOMUX (pa3). [loBepxHOCTHO-
AKTHUBHbIE MeTaJUIbl. TepMoMHaMuUKa Ipolecca aacopOunu. YpaBHeHUe
ancop6rmu 'mb6ca. 3aBUCUMOCTh TOBEPXHOCTHOTO HATSHKEHUS OT KOHLIEHTPAITUH
[TAB. YpaBnenue IllumkoBckoro. [loBepXxHOCTHasi aKTUBHOCTh, €€ UBMEHEHHE B
romosiornyeckux pagax [IAB. Tepmoannamuueckoe 000CHOBaHHE MpaBUIIa
Tpay6e - [{roxn0. MeTobI OIIEeHKH MTOBEPXHOCTHOM aKTUBHOCTH OPTaHUYECKHUX
[TAB. PaGora agcopbuuu. JluHaMudeckuii XxapakTep agcopOIMOHHOTO PABHOBECHS
Ha MOBEPXHOCTH pazzaena pactBop IIAB - ra3. Ypasuenue JIanrmiopa, ero cBsizb ¢
ypaBHeHHssMu [ 106ca, [umkosckoro u @pymkuna. Monnslii ooMeH. OCHOBHBIE
(bU3UKO-XUMUYECKUE XapaKTePUCTUKU HOHUTOB. [IpuMeHeHe KaTHOHUTOB U
AQHUOHHUTOB.

[loBepxHOCTHBIE TJIEHKU HepacTBOpUMBbIX [IAB; moBepxHOCTHOE aBlieHUE;
METOBI €ro u3MepeHus. 3orepMbl 1ByXMepHOTO AaBieHNs. OCHOBHBIE THIIbI
MUICHOK: Ta3000pa3Hble, JKUIKOPACTSIHYThIC, KHUJIKHIE, TBEp/IbIe. YCIOBUS Mepexoa
[JIEHKW OT OJHOTO COCTOsIHUA K ApyroMy. Ciion JIanrmiopa - biiomkeTT kak
CaMOOPTaHMW30BaHHBIC KOJUIOWAHBIE CTPYKTYphl. AncopOrust [IAB Ha
MOBEPXHOCTH paz/ieia HeCMEITUBAIOINXCS Xuakocten. AncopOrus [TAB u3
PacTBOPOB HAa MOBEPXHOCTHU TBEP/ABIX Tell. [IpaBuino ypaBHUBaHMS NOJISIPHOCTEN
Pebunnepa. Monudumupytomee aeiictsue [1AB: runpodunmzanus u
ruapodoOu3alvs TBEPAOH MOBEPXHOCTH. YIIPABIEHUE CMAYHBAHUEM B MPOIIECCax
¢dnoranuu. Brusane ancopounonnsix cioeB [TAB Ha cma3ouHoe AeiicTBUE U Ha
TPaHUYHOE TPEHHUE.
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Monenu ctpoerus I3C (teopuu 'enbmronsua, ['yu - Uenmena, Il tepua, ['pama).
V3MeHeHne NOTeHIMAIa B 3aBUCUMOCTH OT PACCTOSTHUS OT IIOBEPXHOCTH IS
CHJIBHO U cJ1a00 3apsKEHHBIX MOBEPXHOCTEH; BIMsHNE KOHIIEHTPALUU U 3apsaa
MOHOB 2JIEKTPOJINTA. DIIEKTPOKUHETUUECKUE SIBIICHUS: JEKTpodopes,
DIIEKTPOOCMOC, ITOTCHIMANIBI TEUEHHS U OCElaHus; Teopus I enpmromnbna -
CMOITYXOBCKOTO. DJIEKTPOKMHETHYECKUI MOTEHIMAJI; TPAHUIA CKOJIbKEHUSI.




MGTOI[LI OMpeaACIICHUSA SJICKTPOKMHCTHYCCKOTO IMOTCHIIUAJIA.

11

CTpOCHI/IC MUIICIIIBI I‘I/IJIPO(I)O6HOTO 3015, BiausHue KOHICHTpAUN U TPpHUPOAbL
JJICKTPOJIMTA Ha BEJIMUYMHY U 3HAK 3apsjia KOJUIOMAHBIX YaCTHII. OCHOBBEI HOHHOTO
oOMeHa. .HI/IOTpOHHBIC pAABL. I/ISOBJICKTpI/I‘-ICCKOG COCTOSIHHUC B NUCTICPCHBIX
CUCTEMAX,; MCTOAbI OIIPEACIICHUA I/ISOBJ’IGKTpI/I'-IeCKOI\/II TOYKH. HpaKTI/I'-IeCKI/Ie
IMPUITOKCHHUA SJICKTPOKUHCTUUCCKUX SIBIICHUIA. QHCKTpOKaHI/IHJI}IpHLIe SIBJIICHUSA.
[Tonstre 00 OJICKTPOIMMOBEPXHOCTHBIX SABJICHUAX: KAITUIUIAPHOM OCMOCE,

muddysuodopese.
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JlucriepraliiOHHbIE METOABI MOJTyUEHHsI TUCTIEPCHBIX CHCTEM (30J1eH, SMYIbCUH,
neH, a’pososneit). Ponb [TAB B niporiecax nomydeHus TucrepcHbIX cucteM. CBsi3b
palboThI JUCTIEPTUPOBAHUS C IOBEPXHOCTHON 3HEPTUei TBEPbIX TEIl.
Hcnonps3zoBanue 3¢ dexra PeOnnaepa a1 yMeHbIIEHUS paOOThl JUCTIEPTrUPOBAHUS.
[Iporecchl ucneprupoBaHus B MpUpose U TexHuke. KoHneHcannoHHble crnocoobl
MOJTy4eHUs AUCTIepcHbIX cucTteM. OOpa3oBaHUe 30J1€H B MPoLiecce XUMUUECKUX
peaxiuii TepMoMHaAMKUKa TOMOT€HHOT'O U T€TEPOreHHOT0 00pa3oBaHus
KOJUIOMAHBIX YacTHIL ITPpH Pa30BbIX nepexonax 1-ro poxa (teopus 'nbdoea -
donbmepa). Pabora o6pa3oBanus 3apoablieii HOBo ¢a3bl. OOpa3zoBaHUE YACTHIL
TUCTIEPCHOM (pa3pl B Mpolieccax KpUCTAIIIM3ALUU U3 paCTBOPOB, KOHAEHCAIIUU
[EPECHILICHHOT0 Mapa, KUIeHus. MeToas! perylnupoBaHys pa3MepOB YacTHIL B
nucrnepcHbIX cucteMax. OCHOBHbBIE METO/IbI OUMCTKHU 30JIeH (IUaIu3 u
yasTpaduisTpanys). Komnonano-xumudeckue coiictea BMC. Metozst
ornpeeseHus] KOHIEHTPALUU U pa3MepOB YaCTHI] 30J1€H.
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TepmoarHaMuka 00pa30BaHus JIMOQUIBHBIX KOJUIOUIHBIX CUCTEM; KpUTEPU
CaMOMPOHU3BOJILHOTO quceprupoBanus (kputepuii Pedunnepa-lllykuna).
Munennoodpa3oBanue B pactBopax IIAB. Kpurnueckas koHIEHTpaus
MutiesiooopazoBanus (KKM), ocHoBHBIE MeTobI onipenenenns KKM.
OMnupuueckue 3akoHoMepHocTH n3MeHeHns KKM 1 MUHHMaIbHOTO 3HaUYeHUs
MOBEPXHOCTHOI'O HAaTSLKEHMsI Ha rpaHule paszaena pactBop [IAB - Bo3nyx B
romosoruueckux psaax IIAB. Ctpoenue npsaMbIx 1 0OpaTHBIX MULEIT IpU
pa3nnuHbIX KoHueHTpanusx [TAB. TepmoannaMuka MULIEII000pa30BaHUS:
TeruIoBbIe 3(h(PEKThI, postb THAPOPOOHBIX B3aUMOJECHCTBUH, TuarpaMma (pa3zoBbIX
COCTOSIHHH, TeMriepatypHas 3aBucuMoctb KKM; Touka Kpadra. Comrobunm3anus
(KoJIJIOMTHOE PACTBOPEHUE OPraHUYECKUX BEILIECTB B MPSMBIX MUIIEIIAX).
OTHOCHUTENbHAS COMIOOMIN3AIINS, 3aBUCUMOCTh OT TEMIIepaTypbl M KOHIICHTPAIUH.
ComroOunmn3anus B HEBOAHBIX cpefax. MUKpOAMYIIbCHUHU; CTPOEHUE MUKPOKAIIEb,
ycioBusl oOpa3oBanus, (ha3oBas quarpammbl. [IpakTuueckue MpuiIoKeHUS
MUIISIUIPHBIX CUCTEM U MUKPOSMYJIbCUH (B XMMHU, He(pTenoOb4n, ONOIoTHHN).
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Tema: CenMMeHTallMOHHAs yCTONYNBOCTE MOJIEKYIIIpHO-KMHETUYECKHE CBOMCTBA
nucriepcHbIX cucteM. Jnddy3us B KOJUTOUAHBIX CUCTEMaX. 3aKOH DHHINITEIHA.
CenMMEHTAIMOHHBIN aHAIN3 NOJIUANCIIEPCHBIX cucTeM. KoHcTanTa
ceaumenTtanuu. Juddepennmanbuas kprupas pacnpeaeneHus 4acTull 1o
pa3MepaM; UHTerpajgbHasi KpUBasi; IOCTPOCHUE UX U3 JAaHHBIX 10 KUHETUKE
HakoryieHus ocajaka. CequMeHTalMOHHO-I(dY3MOHHOE paBHOBEcHE. MeToj
[leppena onpenenenus yucna ABorajapo. [IpuMenenue yasTpaueHTpudyr st
W3MEPEHHs MacChl YIBTPaIUCIEPCHBIX YaCTULl U MaKpoMoJeKkyn ([lymMaHnckuid,
Cenoepr).
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Tema: ArperatuBHasi CTOMYMBOUTE. TeopHs yCTOMYMBOCTH rUAPO(OOHBIX 3071ei
(teopus JJIDO). TepmonnHamMuka TOHKHUX TUIEHOK. PackinHuBaro1iee JaBieHne
110 Jlepsaruny. MosieKkyisipHas COCTaBIISIONIAsA PACKIMHUBAIOLLETO JaBICHUSA. Y4eT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, sl TOHKUX MJIEHOK U
chepuyecKuX 4acTull. DIEKTPOCTATHUECKAsl COCTABIISIONIAs PACKIMHUBAIOIIETO
MaBJIeHUs. 3aBUCUMOCTb SHEPTUH B3aUMOJICUCTBUS YaCTHII TUCTIEPCHOM (ha3bl OT
paccTosHUS Mex a1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIIEPCHBIX cUCcTeM. D deTrBHast yIpyrocTh TOHKUX IJIEHOK.

Dddext Mapanronn - 'n60ca; npuunHbI BOSHUKHOBEHUS. [ HIpogHAMUYECKIe




0COOCHHOCTH YTOHBIICHHUS TIIEHOK. CTPYKTYpHO-MEXaHU4eCKHii 6aprep (Teopust
PeGunnepa). Peonorudeckue cBoricTBa ancopOnnoHHbIX cioeB [1AB -
CTaGI/IJII/ISaTOpOB KOJIJIOM OB KOJIJIOMAHBIX CUCTEM. 3aH_II/ITHLIC KOJIJIOUABI.
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[Topor koarymsiyu; 3aBUCUMOCTb KpUTHUECKON KOHLEHTPALUU AIEKTPOIUTA OT
pasMepa 1 3apsja koaryaupyromiero nona (mpaswio lyneie - apan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLECC KOATYIISALUH.
Koarynsiust cuiabHO U cl1a00 3apsyKeHHBIX 30J1€H (KOHIIEHTpaIlMOHHas 1
HelTpanu3anuonHas koaryisinus). O6ocnoBanue npasuia Hlynene - lapau u
kputepus Diinepca - Kopda B reopun JIDO. Onokynsuus, reTepoKoaryisius,
aaarynsnus (onpenenenus, npuMepsl). Kunetuka koarynsuun. Teopust ObicTpoit
koaryisiuy (CMOJTyXOBCKHUI ); OCHOBHBIE MTOJIOKEHHS TEOPUU MEAJIEHHOM
koarymsiin (H.dykce). O6paTtuMocTs nporecca koaryisinuu. [lentuzamms.
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3aKOHOMEPHOCTH TEUEHUSI CBOOOIHO-MCIIEPCHBIX CUCTEM I0J] IeHCTBHEM
[PUIIOKEHHOT O 1aBiieHus. 3akoH HeloroHa. BiusiHue koHneHTpauu u Gopmsl
JaCTHUI] JUCTIEPCHOH (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CrpykrypooOpa3oBaHH€e B JUCIIEPCHBIX CUCTEMaX. BO3HUKHOBEHHE U pa3BUTHE

[MIPOCTPAHCTBCHHBIX CTPYKTYP. HpI/Ipoz[a KOHTAKTOB MCKY 3JICMCHTAMU CTPYKTYP.

[lepuonuueckue ctpykrypbl. OOpa3oBaHue u cBoiicTBa reseil. Koarymsimonsasie
CTPYKTYpHI. YCIIOBUS 00pa30BaHUs, MEXaHUYECKUE CBOWCTBA; SBJICHHE
THKcOoTponuu. KpucrammsauoHHble CTPYKTYpbl. MexaHn4eCcKne CBOMCTBA
KPUCTAJTU3ALMOHBIX CTPYKTYp. Onucanue JuCrepcHbIX CUCTEM Ha OCHOBE
peonornueckux mojeneit (Makcsemia, KensBuna, bunrama, [lIsenosa). [Tonnas
peosnornyeckas kpupas. DU3NKO-XUMHUUECKUE METOBI PETYIUPOBAHUS
CTPYKTYPHO-MEXAHUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM HA PA3JIUYHBIX CTAIUSAX

15,4 (bOpMI/IpOBaHI/ISI KaK OCHOBHas 3aaa4a (I)I/ISPIKO—XI/IMI/I‘ICCKOI}'I MCXaHHKU.

5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHblie padoThI

Ne
3aHATUA

Ne

pas3aciig

HaunmeHoBaHue WM KpaTKoe cosiepkaHue 1a0opaTopHON paboThI

Koi-
BO
4acoB

Texnanka 0e30macHOCTH ITPH padbOTE B TAOOPATOPHH.

AncopOrus Ha TpaHUIIE KUIKON U TBepAoH ¢a3

HonooOmeHHas agcopOuus

W3yuenue 3onen

3amura JlabopaTtopHbIx paboT

(o N IENEIENE RV, RV, R

MHKpOFeTepOFCHHBIC CHCTCMBbI

[Tonydenue 301ei METOAOM 3aMEHbI pacTBOpUTEs. M3yduenue sBineHus
HCIIPAaBUJIbHLIX PSAIOB

W DD [k ]Q[N]|—

—_ =
S| O

HccrnenoBanue KOaryJampyromero JIECTBHUS HOHOB B 3aBUCHMOCTH OT UX 3apsaa

N & [N [N [D

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM pa3JeNoB, IaB,

Koi-

[Honsux CPC Cemectp| BO

CTpaHUIl) / CChUIKA Ha Pecypc 4aCOR
[MOITOTOBKA K 9K3aMEHY https://edu.susu.ru/mod/lanebs/view.php?1d=5762238| 5 20
[TonroToBKa OTYETOB 10 https://edu.susu.ru/mod/lanebs/view.php?1d=5760641 5 40




JlaboparopHbiM paboTam

[loAroTOBKa K TECTOBBIM 3aJaHUSIM

" " https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
o Teme "AncopOrmst
[ToaroToBKa K TECTOBBIM 33 JaHHSIM
o teme "OO11ast XapaKTepUCTUKA
NIOBEPXHOCTHOH SHEPIHH. ANIC3HA, https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5

CMa4MBaHHUE U PACTEKAHUE
YKAJIKOCTe. KanuisipHele sSiBIICHMUS,

ypasHeHue JKropena"

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalumn

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBUH C [lonoxeHnem 0 OaNIbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH JESITeNIbHOCTH 00yYarOIINXCS.

6.1. KonTposabubie meponpusitus (KM)

Ne | Ce-
KM|mecTp

Bun
KOHTPOJISI

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oamn

HOpSIJIOK Ha4YKUCJICHUs 0alJIoB

Yau-
THIBa-
eTCs B
1A

Texymumii
KOHTPOJIb

3amuTa
JlaboparopHoii
pabotsr Nel
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3amura 1a00opaTopHON pabOTHI
MPOBOAMTCS YCTHO B BUJIC 3AIUTHI
0TYeTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOIIPOCOB K JIAOOPATOPHBIM paboTam.
O1eHKa CYMMHUPYETCS M3 CIIEIYFOIINX
OLICHOK:

1) 2 6anna - OTYET ClIaH BOBPEMS,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINICHHE CPOKOB C/Ia4d OTYETA 110
HEYBaXUTEILHOUN MPUYHUHE Ha OHY
HEIENI0, WIIM Ha 2 0ajiia — Oonee, yeM
Ha OJIHY HEJNeIIo;

2) 4 Gayna - 3a OJHBIN ¥ MPaBUIIbHBIN
OTBET Ha MOCTaBJICHHBIC BOTIPOCHI B
00beMe HE MEHBIIIE, YeM OBII0
OCBEILEHO Ha JEKIIMOHHBIX 3aHATHIX. 3
Oata - 3a IpaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIIEHOE U3JIOKEHHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WITH
HETOYHOCTSIMU. 2 Oalija - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBJICHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTOJTHBIH
OTBET OTPAKAIOIINIA OTJCIbHEBIE
NpeACTaBICHUS 00 H3YYCHHOM
marepuaie. 0 6ayIoB - HET OTBeTA.
OTueT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
C/aeTCs CTYACHTOM B JICHb 3aIlIUTHI
1abopaTOpPHBIX PadoOT.

OK3aMCH

Texymmii

3amura

12

3ammTa 1a00paToOpHO pabOTHI

DK3aMCH]




KOHTPOJIb

nabopaTropHOi
paboter Ne2

MPOBOJIUTCS] YCTHO B BHJIC 3aITUTHI
oT4eTa 10 JIA0OPaTOPHBIM paboTaM 1
OTBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JJAOOPATOPHBIM paboTaM.
OLieHKa CyMMUPYETCSI U3 CIIETYIOLIUX
OIICHOK:

1) 2 Ganna - OTUET C/IaH BOBPEMS,
OLICHKa CHIDKaeTcs Ha 1 Oayut 3a
MPEBBIIICHHE CPOKOB CIaYH OTUYETA TIO
HEYBKUTEIIbHOW IPUIHHE HA OJTHY
HeJeI0, WK Ha 2 Oajia — Oonee, uem
Ha OJTHY HEJEeIIO;

2) 4 6anna - 3a MOTHBIN U IPABUIBHBIH
OTBET Ha NIOCTABJICHHBIC BOTIPOCHI B
00beME HE MCHBIIIC, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oauia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIIEHOE U3JIOKEHUE C
HECYIIECTBEHHBIMH OIIMOKAMU WITH
HETOYHOCTSIMU. 2 OaJija - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HaIpaBJICHUE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6am - 3a HeTIOHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MPEICTaBICHUS 00 N3yYEHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OT4eT 1o 3a/IaHUI0 PACTICUaTHIBAETCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymui
KOHTPOJIb

3amuTa
nabopaTropHO
pabotel Ne3

12

3amura 1a0opaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM padoTaM.
O1ieHKa CYMMHUPYETCS U3 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 OJIHY HEJeIIo;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IpaBUIILHOE TIOJTHOE 1
MOCIIeIOBATEIIEHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HeMOJHBIN
OTBET OTpakaroluii ooiiee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anoB - HET OTBETA.

ODK3aMCH




OTyeT 10 3a/IaHHUI0 PACIICYaTHIBACTCS U
CIIAeTCs CTYACHTOM B JICHb 3aIIUTHI
1a00paToOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotsl Ned

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJaA0OpaTOPHBIM paboTaM 1
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIIeTYFOIINX
OLIEHOK:

1) 2 6anna - OTYET cllaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB CJIAYH OTYETA TIO
HEYBaXUTEILHOUN MPUYKUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, 4eM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiiee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuane. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabothr Ne5

12

3ammra 1a00paTopHO pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM 1
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIA0OPAaTOPHBIM 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
HeJe/I10, UK Ha 2 Oajuia — Oolee, 4yem
Ha OJIHY HEJEeIO;

2) 4 6anna - 3a MOJHBIN U MPAaBUIbHBIH
OTBET Ha NIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIEe, YeM ObIIO0
OCBEIIEHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a MpaBUIIbHOE TMOTHOE U
MIOCIIEIOBATEIEHOE U3JIOKEHHUE C
HECYIIECTBEHHBIMH OIIMOKAMHU WIIH
HETOYHOCTSIMU. 2 OaJijia - 32 HEMOJHBIN
OTBET OTpaXkaroIuii oouiee

HAIIPaBJICHUC U3JI0KCHHA JICKITMOHHOI'O

OK3aMCH|




Marepuana. | 6au - 3a HeTIOIHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MMPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCs U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

3amura 1a0opaTopHON paboOTHI
MIPOBOAMTCS YCTHO B BUJIC 3AIIUTHI
oT4eTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOIIPOCOB K JIAOOPATOPHBIM paboTam.
O1ieHKa CYMMHUPYETCS U3 CIIETYFOIINX
OLICHOK:

1) 2 Ganna - OTYET clIaH BOBPEMS,
OlLIeHKa CHIXaeTcs Ha 1 Oamn 3a
MPEBBINIEHHE CPOKOB C/Ia4l OTYETA TI0
HEYB)KUTEJIbHOW MPUYMHE Ha OJTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OJIHY HEJeIIo;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN

. 3amuTa
Texymnii . OTBET Ha MOCTABJICHHBIE BOIIPOCHI B
KOHTPOJIb A1a00paTopHoi 1216 00beMe He MEHbIIIe, YeM ObLIO reamen
pabotsr Ne6
OCBEILEHO Ha JICKIIMOHHBIX 3aHATHUSIX. 3
Oaia - 3a IPaBUIILHOE TIOJTHOE U
M10CJIEZIOBATENIBLHOE U3JI0KEHHE C
HECYIIECTBEHHBIMH OIIMOKaMHU WIIH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiee
HaIpaBJICHUE U3JI0KEHUS JIEKIIHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTpakarolUi OTJEIbHBIC
MPEICTABICHHS 00 N3yYCHHOM
marepuase. 0 6ayIoB - HET OTBETA.
OT4eT 1o 3a/1aHUI0 pacreyaTbIBaeTCs U
CIAETCs CTYACHTOM B JIEHb 3aILIUTHI
1a00paTOPHBIX pPadoT.
Texyrmii KOHTpOj'IBHaSI paborta CONEPKHT 5
I KonTponbHas pabotal 10| 7 [3amaHuil. 3a kax10e BEpHO PEHIEHHOE [dK3aMEH
3a/laHue CTYJEHT nosyyvaer 1 Oas.
Tect Nel O6mas Tect conepxut 24 Bonpoca. Bpems
XapaKTepUCTHKA TecTupoBaHus — 30 MUHYT.
ITOBEPXHOCTHOMU [IpenocraBnseTcs o1Ha MONBITKA JJIs
SHEepruu. Aaresus, MIPOXOXKIACHUS TECTA.
Texymnmii CMauMBaHUE U g | 24 MaxkcuMaibHas OLlEHKA 3a TecT — 24 S K3AMEH
KOHTPOJIb pacTeKaHue Oamna (1 mpaBuIbHBIN oTBET = 1 Gasm).
KHUJIKOCTEM. Tect cuuTaercs yCIenHo
Kanunnspasie MPONAECHHBIM, €ClIi 1aHO He MeHee 60%
SBJICHUSI, ypPAaBHEHUE [PAaBWIBHBIX OTBETOB (HE MeHee 14
Kropena 0asioB).
Tect conepxkut 26 BoripocoB. Bpems
TecTupoBaHus — 40 MUHYT.
Texymui Tect Neo2. 3| 26 [IpenocraBisieTcs ogHa MONbITKA JJIs K3AMEH
KOHTPOJIb AncopOrust. IPOXOXKACHUS TECTA.

MaxcuMaJiibHas OlleHKa 3a TecT — 26
0asioB (1 mpaBuiIbHBIN OTBET = 1




Oain). TecT cuuTaeTcs yCHelHo
MPONAEHHBIM, €ClIA 1aHO He MeHee 60%
[IPAaBWIBHBIX OTBETOB (HE MeHee 15
0asioB).

10

bonyc

bonyc

BOHYC-pEUTHHT B ITPOLIECCE N3YUECHUS
TICIIUIIMHBI MOYKHO TTOJIYYHTH 32
y4acTHE BO BCEPOCCUMCKON OJIMMITNA/IE
1o xumun — 15%.

OK3aMCH

11

ITpome-
JKyTOYHAas
arTecTanus

Otsert 10 OuneTy

10

KoHTponpHOE MepompusiTie
MPOMEKYTOIHON aTTeCTAINN
pPOBOAUTCS B YCTHOHM (popme. B Ounere
J1Ba TEOPETHYECKUX Bompoca. Jist
MOJITOTOBKHU TPEJIaraloTcs BOMPOCH K
HK3aMeHy. 3a OTBET Ha KaXKJIbIi BOTIPOC
CTYZIEHT MOXET MOIy4YUTh MAaKCUMAIbHO
5 6ayI0B, BCETOo 3a OMIIET —
MakcuMaiabHo 10 6ainoB. Kpurepun
OIICHUBAHUs OTBETA HA TEOPETUUYECKUI
BOMPOC B OuseTe: 5 6aaoB — CTyAEHT
TEMOHCTPHUPYET: TITyOOKHe
MCUEPIBIBAIOIIUE 3HAHUS B IOHUMaHUH,
W3JI0)KEHUH OTBETA Ha BOIIPOC, OTBET
JIOTUYECKU TOCTIET0BATENbHBIH,
COZIePKATEIIbHBIN, TTOJTHBIN,
MPaBUIBHBIN U KOHKPETHBI; 4 6amna —
TBEpIbIC 3HAHUSI MaTepuaa,
MPaBUJIbHOE TIOHUMAaHKUE CYIIIHOCTH U
B3aMMOCBSI3U PACCMATPUBAEMBIX
MPOIIECCOB U SBICHUH, OTHAKO, OTBET
HEJIOCTATOYHO IOJHBIN, UMEIOTCS 1-2
HE3HAYUTEIIHHBIX 3aMEUaHus
MpenoaaBaTes, NOCAEA0BATEbHbBIN U
KOHKPETHBIH OTBET, CTYICHT CBOOOTHO
yCTpaHseT 3aMEeUaHusl IPENoaBaTest
MO OT/ICHHBIM YaCTSAM U MYHKTaM
0TBeTa; 3 Oajuia — TBEp/AbIC 3HAHUS U
MOHMMAaHHE OCHOBHOTO; OTBET HE
CONIEPIKUT IPyOBIX OMMOOK, HO €CTh
0oJlee 2-X HETOUHOCTEH U 3aMEUaHUI,
NP yCTPaHEHUU HETOUHOCTEH U
HECYIIECTBEHHBIX OIIMOOK B
OCBEIIEHNUHU OT/ICTbHBIX MOJIOKEHUM
TpeOYIOTCSI HABOASIIIE BOTPOCHI
npenojaBates; 2-0amia — rpyobie
OIIMOKY TPU OTBETE Ha BOIIPOC, HO
6omnee 50% oTBeTa COCTABIIAIOT
MPaBUJIbHBIE CBEICHUS, CTYACHT
TIEMOHCTPHUPYET HEYBEPEHHBIC U
HETOYHBIE OTBETHI HA HABOAIIINE
BOIPOCHI IIpernojaBaTests, 1 6amt —
rpyObie omnOKku B oTBeTe, MeHee 50%
SIBIISTFOTCSI HEBEPHBIMU, CTYJICHT
NIEMOHCTPUPYET HETTOHHUMAaHNE
CYIIHOCTHU M3JIara€MbIX MOJOKEeHH; 0

0aJIoB —HET OTBETA HA BOIIPOC.

OK3aMCH|




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
MIPOMEKYTOUHOM IIpouenypa mpoBeaeHUs Kpurepnn
p Y p ypatp OLICHUBAHUS
arTecTanuu
Bce 3amanus Tekyiero KOHTpoJIst TOJKHBI OBITh BBITIOTHEHHI.
Brinonnenue 3aganuii IpOMEXyTOYHON aTTECTALUU HE SBIISECTCS
o0s3aTenbHBIM. CTYIEHT BIpaBe yayUYIIUTh CBOM TEKYIIHI
9 % pase yiiy . yi B coorBeTcTBHH C
PEUTHHT Ha PK3aMeHe. B paMkax nmpoMekyTOYHOM arrecTalun
JK3aMEH .. mm. 2.5, 2.6
CTYAICHT cJIaéT HK3aMeH 1o OuseTaM, B KaKI0M Ousete 2 MolomKeHmst
TEOPETUYECKUX BOIpoca. i MOArOTOBKY MpPEIararoTcs
BOIIPOCHI K 9K3aMeHy. Bpems Ha moarotoBky 40 MUHYT.
OOHOBPEMEHHO B ayAUTOPUHU MOTYT TOTOBUTHCS 5 UEIIOBEK.
6.3. Ilaciopt poHIA OLIEHOYHBIX CPEACTB
K P 5 Ne KM
OMIIETCHIIMHU €3yJbTaThl 00yUYEeHHS
1121314|5(6(7(8[9]10]11

3HAET: TEOPETUUECKUE OCHOBBI KOJIJIOUTHOM XUMHH; METO/IBI
OIIK-1 [IOJIy4CHUS JUCIIEPCHBIX CUCTEM; OCHOBHBIE CBOMCTBA JUCHIEPCHBbIX  [H | [H{H H [T [+
CHCTEM U MTOBEPXHOCTEH pasnena ¢as

'YMeeT: MPOBOJAUTH PACUeThl TEPMOIMHAMUYECKIX (PYHKITUIA
[HOBEPXHOCTHOTO CJIOS; HAXOIUTh KOJIMYECTBEHHBIE XapaKTEPUCTUKHU
a71cOpOLIMOHHBIX MTPOLECCOB, KAaWUISIPHBIX SBICHUM,
HIIEKTPOKUHETUYECKUX MPOLIECCOB; OOBACHATD (PU3UKO-XMMUYECKHUE
CBOWCTBA TUCTIEPCHBIX CUCTEM; IPOBOAUTEH O0PaOOTKY
DKCIEPUMEHTAJIbHBIX PE3yJIbTaTOB AHAIN3A

OIIK-1

lMeeT NpaKTUYECKUN OMBIT: IOCTAHOBKH 3a/1a4X UCCIIEJOBAHUS
OIIK-1 TUCTIEPCHBIX CHCTEM M ITOBEPXHOCTHBIX SIBIICHHUH, BRLIOOPOM MeToa [+ HHHH T [
aHaJIM3a MCXO/ U3 MOCTaBJICHHOM 3a/1auu M pa3MepoB oOpasia

3HaeT: TEPMOAMHAMUKY MOBEPXHOCTHBIX SIBICHUN AUCTIEPCHBIX

OIIK-2 HH | +
CUCTEM
'YMeeT: OpUEHTUPOBATLCSA B IIPOOIEMaxX XUMHUH, BOSHUKHOBEHUN

OIIK-2 PHEHTHD P b el | |
IUCTIEPCHBIX CUCTEM, UX YCTOMYMBOCTH U CBOMCTBAX
IMeeT mpakTUUYECKUN OIBIT: IO N3YYEHHUIO CBOMCTB JUCIEPCHBIX

OIIK-2 P 4 pHctep HH L

CHUCTCM U MCTOAAMU O6pa6OTKI/I JaHHBIX

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMaIHOHHOE 00ecrevyeHne TUCIUTINHBI

IeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUmMepamypa:

1. Iyxwun, E. 1. Komtounnas xumust TekcT yueO. 1151 By30B 10
crietmanbHOCTU U Hanpasienuto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, ucnp. - M.: Beiciiag mikona, 2007. - 443, [1] c. uo.

2. Tensdman, M. U. Komnounnas xumus [ Texct] M. U. T'enbdpman, O. B.
Komanesuu, B. I1. FOcTparos. - 5-e uzn., crep. - CII0. u ap.: Jlans, 2010. - 332 c.
WIIL.

0) dononHumenvHas iumepamypa:



1.
WII.

2.

3.

4.

5.

6.

7.

8.

9.

I'ensdpman, M. . Komnounnas xumus [ Texct] M. U. T'enbdman, O. B.
Kosaneswuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.

I'enbpman, M. U. Xumust [TexcT] y4ueb. 11st By30B 110 TEXH.
cnienuaibHOCTAM U Hanpasienusm M. U. Tensdwman, B. I1. FOcTparos. - 4-¢ u3g.,
crep. - CII6. u ap.: Jlanb, 2008. - 472 c. un.

[IpakTHKyM MO KOJUIOUTHOW XUMHH Y 4eO. TocoOue JJIsl TEXHOM.
CIIEIMAJIbHOCTEN BY30B 10 Iporpammam kypca "Komnouna. xumua" M. U.

I'ensdman, H. B. Kupcanona, O. B. Kosanesuu u nip.; [lox pea. M. U. T'enbdmana. -
CIIO. u ap.: Jlans, 2005. - 256 c. uin.

[IpakTuky™m 1o gpuanyeckoit Xumun Yueo. nocodue asis By30B MO
nporpammam Kypca "®uznueckas xumus" M. U. T'ensman, H. B. Kupcanosa, O.
B. Kopanesuu u ap.; [log pen. M. . I'enbdmana. - CI16. u ap.: Jlans, 2004. - 254 c.
XMmenpHuIKu, P. A. ®dusndeckas v KoJutougHast XUMus TekcT
Y4eOHHK JIJIs1 C.-X. CIeuaabHoCTel By30B P. A. XMenbHULIKUH. - 2-€ U31., cTep.,
nepened. u3a. 1988 r. - M.: Beicmas mkona, 2009. - 399, [1] c. ui.

[yxun, E. JI. Komtonnnas xumus [TekcT] yuel. a1 By30B 110
crneunanbHoCcTH U HanpasieHuto "Xumua" E. 1. lykun, A. B. Ilepuos, E. A.
Awmenuna. - U3x. 5-e, uctp. - M.: Beiciias mikona, 2007. - 443, [1] c. ui.
[IpakTyKyMm M 3a1a4HUK 1O KOJUTIOMAHOM XUMuUH. [1oBepXHOCTHBIE
SIBJICHUS U JJUCTIEPCHBIE cUcTeMbl [ TekcT] yuel. mocobue AJisi By30B IO
HaIpaBJIeHUSIM B 00J1. XUM. TeXHooruu u ouorexHonoruu B. B. Hazapos u np.; non
pen. B. B. Hazaposa, A. C. I'poackoro. - M.: Akanemknura, 2007. - 372 c. ui.
BapnamoBa, T. B. [IoBepXHOCTHBIC SIBICHUS U JUCIIEPCHBIE CHUCTEMBI

[ Texct] xoHcnekt nekiuit T. B. Bapnamoga ; FOx.-Ypan. roc. yu-1, Kad. O0mas
xumus ; FOYpI'Y. - Uens6unck: UznarensctBo FOVYpI'Y, 2008. - 118, [1] ¢. ui.
AJNIEKTPOH. BEPCUS
®pouos, 0. I'. Kypc komnougnoi xumuu: [IoBepXHOCTHBIC SIBICHUS U
TUcIiepcHbIe cucTeMbl YueO. mrst By3oB 0. I. dponos. - 3-¢ uszm., cTep., ucmp.
ITepeneu. ¢ uza. 1989 r. - M.: AnpsauC, 2004. - 462, [1] c. .

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

2) MemoouuecKkue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
VYyebHoe nmocobdue Jj1s BBIMOJHEHUS 1a00paTopHbIX padoT

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma.
VYyebHoe nmocobue /715t BBIMOTHEHUS 1a00paTOpHBIX padoT

l.

JJleKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HanmenoBanue
Ne Brx peeypea s | bubnuorpaguueckoe onrcanue
JUTEPaTyphbl AJIEKTPOHHOMN
dbopme
OCHOBHAS DIEKTPOHHO- [TpakTHKyM 1O KOJIJIOUTHOU XMUMHH : yueOHoe mocodue / M. H.
1 sreparypa onOIMoTEeYHAs ['ensdman, H. B. Kupcanosa, O. B. Kosanesuy, O. B.
cucTrema CanumieBa. — Cankt-IlerepOypr : Jlanb, 2021. — 256 ¢. —




W3/1aTeIbCTBA ISBN 5-8114-0603-7. — Tekcr : aneKkTpoHHBIi // JlaHb :
Jlanb DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167730 (nata oOpareHus:
10.11.2021). — Pexxum nocTyma: Ijisi aBTOPHU3. MOTH30BATEIICH.
Bonkos, B. A. Komtonanas xumus. [loBepXHOCTHBIE SIBIEHUS U
JNEeKTPOHHO- CTIEpCHBIE CUCTEMBI : yueOHuk / B. A. Bonkos. — 2-e u3f.,
OoubnuoTeyHas ucnp. — Cankr-IletepOypr : Jlanp, 2021. — 672 c. — ISBN
2 JlononHHTeILHAA cucreMa 978-5-8114-1819-0. — Tekcr : anekTpoHHsbIi // JlaHs :
nmuTepaTypa
M3/1aTeNIbCTBA QIIeKTPOHHO-O0nOnoTeyHas cucrema. — URL:
Jlanp https://e.lanbook.com/book/168830 (nata obparueHus:
10.11.2021). — Pexxum goctyna: ajasi aBTOPU3. MOJIb30BaTENEH.
Mopauesckuii, A. I. ®uznueckas xumus. [loBepxHOCTHBIE
JNEeKTPOHHO- SIBJICHUS] Y TUCTIEPCHBIE CUCTEMBI : yueOHoe nmocobue / A. T.
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