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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: TEPMOIMHAMUKY MOBEPXHOCTHBIX SIBJICHUN
OIIK-1 CnocobeH npuMeHsTh 6a30BbIe 3HAHUS  [TUCTIEPCHBIX CUCTEM

(GyHAaMEHTaJIBHBIX pa3/esioB HAayK O 3eMIle, 'YMeeT: OpUeHTHPOBAThCA B ITpoOsieMax XUMUH,
€CTECTBEHHOHAYYHOIO U MaT€éMaTH4€CKOI0 IMKJIOB [BOZHUKHOBEHUH JIUCIIEPCHBIX CUCTEM, X
IIPU pPEIIeHUH 3aa4d B 00JIACTH 3KOJIOTUU U YCTOMYMBOCTU U CBOMCTBAX
IIPUPOIOTIONb30BAHUS lMeeT NpakTUYECKUN ONBIT: U3yUYEHUS] CBOWCTB

TUCTIEPCHBIX CUCTEM U METOJIOB 00paOOTKH JTAHHBIX

3. Mecro aucuuniuubl B ctpykrype OII BO

[Tepedens MpeAnIeCTBYIOMUX TUCIUATUINH, [lepedens MoOCIETYIONNX AUCITUTITHH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT
1.0.26 Yuenue 06 armocdepe, DJ1.03 Ou3NKO-XUMHYECKUN aHAITN3 00bEKTOB
1.0.14 Heopranuueckas Xumus, OKpPYKaIOILLEH Cpeabl,
1.0.15 Opranuueckasi Xumusi, YueOHas mpakTuKa (HayqIHO-UCCIE0BaTeIbCKAs
1.0.33 ®uznyeckue U XUMUYECKHUE IPOLIECCHI B pabota, noxy4yeHue NepBUUHBIX HABBIKOB HAYYHO-




[IPUPOTHBIX M TEXHOTCHHBIX CUCTEMAX,

1.0.22 buonorus,

1.0.23 Yuenue o 6uocdepe,

1.0.16 Ananutudeckas XuMus U (PU3NKO-
XUMHYECKIE METO/bI aHAJIH3A,

1.0.27 Yaenwne o runpocdepe,

YyeOHast mpakTHKa (HAyYHO-UCCIIEA0BaTEIbCKAS
paboTa, nmoy4eHne NepBUYHbBIX HABBIKOB HAy4YHO-
MCCIIeIOBATEIhCKON paboThl) (4 cemectp),
YueOHas mpakTuka (03HAaKOMHUTENbHAs) (2 cemecTp),
[Ipou3BOACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemectp),

YyeOHast mpakTHKa (HAyYHO-UCCIIEA0BATEIbCKAS
paboTa, nmoy4eHue NepBUYHbBIX HABBIKOB HAy4YHO-
MCCIIeIOBATEIhCKON paboThI) (2 cemecTp)

WCCIIEIOBATEIHCKOM paboThI) (6 cemectp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM AMCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.23 Yuenue o 6uocdepe

3HaEeT: OCHOBHBIC 3aKOHOMEPHOCTH CTPOCHUS U
HBOJIOIMM OHochepbl YMeEeT: HCIOIb30BaTh
CHCTEMHBIN aHAJIN3 U CUHEPreTUYECKUN MOAXO0/ K
M3YUYEHUIO OKpYyKarolen cpeasl Mmeer
MPAKTUYECKHUI OIBIT: UCIIOJIb30BAHUS CBEIACHUS O
CTPYKType 6uocdeps! 1ist pelieHns SKOJIOTHIECKUX
mpoOem

1.0.33 ®usnyeckue 1 XUMUYECKHUE IIPOLIECCHI B
[PUPOJHBIX M TEXHOTEHHBIX CHCTEMaxX

3HaeT: 0a30BBIE OCHOBBI €CTECTBEHHBIX HAYK,
YKOJIOTMYECKHUE MTPOOJIEMBI KO- U TEXHOC(HEPHI U
MPaBOBBIE OCHOBBI IIPUPOIOTIONB30BAHNS,
CTaHJIAPTHBIC METOJIbI TIOYYCHUS, UICHTU(DUKAIIH
W MCCIIEJOBAaHUS CBOICTB BEIIECTB U MAaTEPUAJIOB,
npasuiia 00paboTKu 1 0(OPMIICHHS PE3YIBTATOB
paboTbl, 0a30BbIC 3HAHUS B 00JACTH MaTEMaTHKH,
bu3uKY, GU3NIECKON XUMUHU TSI 00pabOTKH
WH(OPMAIH 1 aHATTN3a TaHHBIX B O0JIACTH
SKOJIOTUU U MIPUPOJIOTIONH30BAHMS YMEET:
OLIEHUBATh BO3MOXKHBIEC OTPHIIATEIILHBIC
MOCIIC/ICTBUS XO3IUCTBCHHOM JIEATEILHOCTH Ha
OKPY’KaIOIIYIO CPETy M METOMBI YTy YIICHHS
KaueCcTBa OKPYKAIOLICH Cpeibl, BHIOUPATh
TEXHUYECKHE CPEACTBA /ISl U3MEPEHUSI OCHOBHBIX
napaMeTPOB TEXHOJIOTHYECKOTO TIpoIiecca, CBOHCTB
CBIPBS ¥ IPOYKITUH, TPUMCHSITh 0a30BbIC 3HAHUS
(U3NUECKUX 3aKOHOB U aHAN3a (PU3NICCKUX
SIBJICHUH JIJIs1 peIeHHs 3a/1a4 Tpo(eCcCHOHATBHON
NesITeIbHOCTH VIMeeT MpakTHYeCKUi OMbIT:
NPOBEICHHSI OIICHKH COCTOSIHUSI M BO3ACHWCTBUS Ha
OKPYIKAIOIIYIO Cpey, CIOCOOHOCTHIO
[pean30BBIBATh TEXHOJIOTHUECKHE TIPOILIECCHI 10
MUHHMHU3AIUU HETATUBHOTO BIUSHHS TEXHOTCHHOTO
BO3JICHCTBHS C YIETOM MIPABOBBIX OCHOB
MPUPOIOTIONIB30BAHMS U OXPaHbl OKPYKAFOIIEH

CpCabl, OCYHICCTBJICHUA TCXHOJIOI'MICCKOIO




MpoIecca B COOTBETCTBUU C PETIIAMEHTOM,
MCIIOIB30BaHUs 3HAHUH MaTEMaTHYECKUX,
buznyecKux, PUINKO-XUMHUECKUX, XUMHYECKIX
METOJIOB MCCIICIOBAHMS JUTSI PEIICHHUS 3a,]1a9
npodeccCHOHANTBHON IeITeTbHOCTH

1.0.15 Opranunueckasi XuMus

3HaeT: OCHOBHBIE 3aKOHBI XUMHUH, CTIOCOOBI
MJIAHUPOBAHUS YKCIIEPUMEHTA WJIA AJITOPUTM
peLIeHUs 3a/1a4 YMEET: INIAHUPOBaTh U
OpraHU30BaTh pabOTy MO peUIeHHIO 3a1a4,
BBITIOJTHEHUIO XMMUYECKOTr0 3KcriepuMenTa meer
MPAKTUYECKHUI OIBIT: TOWCKA WH(OPMAIINH JIJIST
pEIIeHUs] TOCTABJIEHHBIX 33/1a4, HaBbIKAMU
OCYIIECTBIICHUSI XUMHUYECKOTO YKCIIEPUMEHTA

1.0.16 Ananutnyeckas XUMuUs 1 (hU3MNKO-
XMMHUYECKHE METO/Ibl aHaIn3a

3HAeT: OCHOBHBIC 3TAITbl XUMHYECKOTO aHAIN3a;
TEOPETUUYECKUE OCHOBHI (PU3UKO-XMMHUECKUX
METO0B aHaJn3a, METO/Ibl METPOJIOTUYECKOM
00paboTKH pe3ylbTaToB aHalIM3a YMeeT: IPOBOIUTH
KOJIMYECTBEHHBIN aHAJIN3 COSIMHEHNH C
WCTIOJIB30BaHHEM (PH3UKO-XMMHUYECKHX METO/IOB
aHaJM3a; BRIOpaTh METOJ aHAJIM3a JJIs 3aIaHHON
QHAJIUTUYECKOM 3a7]auu U IPOBO/IUTH
CTaTHUCTUYECKYI0 00pabOTKy pe3y/bTaToB
AQHAJIMTUYECKUX OlpeneneHnil Mimeer npaktuueckuii
ONBIT: TPOBEAECHUA XUMHUYECKOTO aHAJIN3a U
METPOJIOTHYECKON OLIECHKH PE3yIbTaTOB

1.0.14 Heopranuueckasi Xumus

3HaeT: OCHOBHBIC 3aKOHBI, OHSITHUS U
IpEICTABICHNUS, COCTABIIAIONINE TEOPETUIECKHUE
OCHOBBI XUMUH, CBOMCTBA JIEMEHTOB U
CO@Z[I/IHCHI/II;'I, HUX XUMHUYCCKHUEC MMPCBPAILLICHNA,
XUMHYECKYI0 OCHOBY IPOIIECCOB, MPOUCXOISIINX B
[IPUPOZEC YMEET: COCTABIATh XUMUYECKHE
YpaBHEHUSI, BHITIOIHSTH TUIIOBbIE XUMUYECKUE
PACUCTHBI, UCIIOJIB30BATH CIIPABOYHYIO XUMHUYCCKYIO
nuTeparypy MMeer npakTHYECKHI OTIBIT:
OCYHICCTBJICHUA XUMHUYCCKOI'O 3KCIICPUMECHTA C
COOMIOICHNEM HOPM TEXHUKH 0€30MacHOCTH U
oopMIIeHHs eTo Pe3yabTaToOB

1.0.27 Yuenue o ruapocdepe

3HaeT: CTPYKTYpY BOJAHBIX OOBEKTOB,
3aKOHOMEPHOCTHU UX (hOpMUPOBAHUS U
TpaHchOpMAIIH, TOHITHE THAPOIOTUIECKOTO
[IUKJIa BOAHBIX OOBEKTOB U OCHOBHBIE
TUIPOJIOTUIECKUE TIPOIIECCOB B BOJIOEMaX YMeEeT:
aBaTh XapaKTePUCTUKY (PU3UKO-XUMUYECKUX
CBOWCTB BOJIHBIX OOBEKTOB, OIICHUBAThH (YU3UKO-
reorpaduyeckue GakTopbl B BOTHBIX 00BEKTaX
MmeeT npakTUYECKUI ONBIT: UCIIOIb30BaHUs
3HAHWI 00 IBOJOIHMH TUAPOCHEPHI MO/
BO3/ICMCTBHEM MPUPOTHBIX M AHTPOTIOTCHHBIX
(dbakTopoB 1715 pemeHust mpodheCCHOHABHBIX 3a/1a4,
CTaTHCTUYECKOW 00pabOTKY U aHan3a
CUIPOJIOTHYECKON MH(POpMAIIH

1.0.26 Yuenue 06 armocdepe

3HAeT: 3aKOHOMEPHOCTH Pa3BUTHUS MPOIECCOB,
MPOTEKAIONINX B aTMOC(epe, OCHOBHBIE
3aKOHOMEPHOCTH (PU3HUECKUX MPOIECCOB B

arMocdepe YMeeT: aHaJIM3UPOBaTh MPOIIECCHI,




poXonsIIre B atMocdepe, 000CHOBBIBATh CTETIEHb
BIIMSIHYSI HEOJIarONPUSTHBIX M3MEHEHUH KIMMara Ha
MpOIIECCHI U SBJIECHUS B Onocdepe s
A(PEKTUBHOTO UCITOJIB30BAHUS TTPUPOTHO-
[pECYpCHOrO noreHmnuana MiMeer npakruueckuit
OTIBIT: PAOOTHI C KapTaMH, rpaduIeCKUMHU
MaTepuaiaMy U TaOIUIIaMHA METEOJaHHBIX IS
MIPOrHO3UPOBAHUS aTMOC(EPHBIX MPOLIECCOB,
MPUMEHEHUS MUKPOKIMMATUICCKON HH(POpMAITHH
TSI pEIIeHUs 3a]1ad 00JIaCTH IKOJIOTHH U
PUPOIOTIONIE30BAHHS

1.0.22 buomnorus

3HaeT: pa3Ho0Opa3ue JKUBBIX OPraHU3MOB,
MPUHLIUIIBI UX KIacCU(PUKAIIMH, OCHOBHbBIE
(YyHKIMOHATBHBIE CUCTEMBI, CBSA3b C OKPYKAIOLIEH
cpenoii, 6a30BbIe 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKIOB sl 00paboTKH
nHGOpMAIMH U aHAJIM3a JaHHBIX B 001acTH
DKOJIOTMM U IIPUPOOIIONIB30BaHUS YMEET:
[IPUMEHATH ONTUMAJIbHbIE METO/IBI aHAIN3A U
OLICHKH COCTOSIHUS IIPUPOIHBIX CUCTEM, C YUETOM
NENCTBYIOLINX OTpaHUYEHUH, TPUMEHATH 0a30BbIe
3HaHUS (PU3MUECKUX 3aKOHOB U aHAJM3a
bu3nyecKuX SBICHUN Ui pellieHus 3aa4 B
00JIACTH IKOJIOTUU M IPUPOAOIIOIH30BAHUS,
0a30BbI€ 3HAHUS XUMUU IIPU MTPOBEICHUHN XUMUKO-
QHAJTUTHYECKUX UCCIICAOBAaHUI B 00JIACTH HKOJIOTUH
Y TIPUPOJIONIONIB30BaHMs MIMeeT mpakTuieCKHil
OIIBIT: BJIAJICHUSI COBPEMEHHBIMU METOJAMU
HAOJIOIEHUS M OLIEHKU COCTOSTHUS OKpY>KaroLeit
Cpeabl, UCIIOIb30BAaHUS 3HAHUS (YyHIaMEHTAIBHBIX
[pazesioB HayK O 3emiie, OMOIOTHH JUIsl pEIIeHUs
3a71a4 B 00J1aCTH SKOJIOTHH U IIPUPOOTIONB30BAHNUS

[Tpon3BoaCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
udposas) (4 cemectp)

3HaeT: MEeToZ0B 0TOOpa MPod 0OBEKTOB

OKpY KaloIen cpebl YMeeT: MPOBOUTE 00pabOTKyY
U cHCTeMaTH3aluio HH(GOPMAIUH MPU MPOBEACHUN
DKOJIOTUYECKUX UCCIICIOBAHUM , OTIPEICIIATh
UMEIOIINECS] OTPaHUYCHHSI B paMKax MMOCTaBICHHON
3agaun Mimeer npakTUYeCKUi OMBIT: UCIIOIb30BaHUSA
3HaHUA (PyHIaMEHTaJIbHBIX Pa3/IesioB HayK O 3emiie,
OMOJIOTUH TS PEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U TIPUPOAOIIONB30BAHUS , OTIPEeIICHUS
ONTHMAJIFHBIX CIIOCOO0OB PEIICHUS TIOCTABICHHBIX
3a7a4, COCTABJICHUS OTYETOB C ITOMOIIBIO
MPHUKJIATHBIX TIPOTPaMM

YyeOHast mpakTHKa (HayYHO-MCCIIEA0BaTEIbCKAS
paboTa, MoTyYeHHe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeIoBaTeIbCKON paboThl) (4 cemecTp)

3HaeT: METOJI0B 0TOOpa Mpod 0OBEKTOB
OKpY’Karollen cpepl YMeeT: IpOBOIUTH 00paboTKyY
U CHCTEMAaTHU3aIMI0 HH(OPMALIUHU TIPH TPOBEACHUN
DKOJIOTUYECKUX UCCIIEIOBAaHUM , IPUMEHSATh
TEXHOJIOTHH MH(POPMAITMOHHOTO 00ECIIEUeHUS TIPU
MCCJIETOBAHUU TEXHOJIOTUYECKUX MPOIIECCOB ,
MOJIrOTABINBATh OTYETHI, COCTABIIATH TaOJINLIBI,
CTPOUTH TpauKU U MPE3EHTALUNC UCTIOTH30BAHHEM
KOMITBIOTEPHBIX IIporpamm Mmeer npakrtudeckuit
OTIBIT: HCTIONB30BAHUS 3HAHUS (PyHIaMEHTaTIbHBIX
pa3ziesoB HayK O 3emiie, OMOJIOTHH ISl pEeLIeHUs

3a1a4 B 00JIACTH DKOJIOTUHU U MMPpUPOAOIIOJIb30BaAHMA ,




cbopa, 00paboTKH, CUCTEeMaTH3aUK HHPOPMAIIH,
BbIOOpA METOJIOB U CPEJICTB peLICHUS 3a1ad 110
9KOJIOTUH U TPHUPOAOIIOJIE30BAHNTIO, COCTABJICHUA
OTYETOB C TIOMOIIBIO MPUKJIAIHBIX TPOrPaMM,
MOATOTOBKH PE3YJIbTaTOB NPOQEeCCHOHATBHON U
Hay4YHO-HCCIIEI0BATENIbCKOM EATEIBHOCTH TS UX
paclpoCTpaHEHUsI, HABBIKOB 3aIUT PE3YIbTATOB
CcBOM TIpo(heccCHoHANTBHON JEATETLHOCTH U
APTYMCHTHUPOBAHHOI'O BEACHHUA NUCKYCCUU

YueOHast mpakTHKa (HayqYHO-HCCIIEe0BaTEIbCKas
paboTa, mony4yeHue nepBUYHBIX HABBIKOB HAYYHO-
rccieIoBaTeIbcKol paboThl) (2 cemecTp)

3HAET: TEOPHUIO U METOIOJIOTHIO DKOJIOTUH,
r€09KOJIOTUH, IPUPOIOTIOIB30BAHUS, OXPAHBI
NPUPOJIBI U HAYK 00 OKpY’KaloIIel cpeie B HayyHO-
MCCJIEIOBATEIHCKOM U MPAKTUUYECKOM 1eATEeIbHOCTH,
MPUHLINIIBI IPOEKTUPOBAHMSI U IIPEJICTABICHUS O
npodeccCroHaTFHON 1 HAyYHO-MCCIIEI0OBATEIHCKON
NesITeIbHOCTH , OCHOBHBIE METOIBbI cOOopa,
00paboTKH, CHCTEeMaTH3aIliy U aHATN3a
UH(pOpPMaIUK B 001aCTH SKOJIOTHU U
[IPUPOJIOTIONIB30BAHUN YMEET: Ha OCHOBE
TEOPETUYECKUX 3HAHUH BHIOMPATh METOBI PEIICHUS
3a/1a4 B c(hepe SKOJIIOTUH U PUPOAOIIOIB30BaHuS,
bopMyIUpOBaTh 331241 UCCIIEIOBAHUS TPUPOTHBIX
cpen MIMeeT npakTHYeCKN ONBIT: IPUMEHEHHUS
MOJIXOJIOB DKOJIOTUYECKUX HAYK JUIS INIAHUPOBAHUS
U peau3aliy JAeITeIbHOCTH 0 MPEeI0TBPALIEHUIO
HETaTUBHOIO BO3EHCTBYSI HA OKPYKAIOILYIO CPELY,
OXpaHe MPUPOJIbl, PALIMOHAIEHOMY UCIIOJIb30BaHHUIO
IPUPOJHBIX PECYPCOB, IOATOTOBKYU PE3YJIbTaTOB
Hay4YHO-HCCIIEI0BATENIbCKOM EATEIBHOCTH TS UX
pacrpoCTpaHEHUs

YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

3HaeT: JeicTByIOIIee 3aKOHOATEILCTBO B 00JIaCTH
YKOJIOTUH | ITPUPOJIOTIONH30BAHUS, OCHOBBI 0230BBIX
3HAHWI €CTECTBEHHOHAYYHOTO U MAaTEeMaTHYECKOTO
[IUKJIOB JUTst cOOpa nHGOpMaIllUK U aHATU3a TAHHBIX
B 00JIaCTH DKOJIOTHH U IPUPOJIOTIONIB30BAHUS YMEET:
(bopMyTHpPOBATH 33]1a4W UCCIICIOBAHUS TPUPOTHBIX
cpen Mmeet npakTudeckuii oneIT: 00paboTKu
WHGOPMAITIH TP TIPOBEICHUN XUMHUKO-
QHATMTUYECKUX MCCIEOBAaHUHN B 00IACTH IKOJIOTUU

Y IPUPOIOITIOJIB30BAHUS

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mast TpyA0€eMKOCTh JUCHUIUIMHBI cocTaBiseT S 3.¢., 180 4., 92,5 4. KOHTaKTHOM

paboThI
Pacnpenenenune
. Bcero |TI0 cemecTpam B yacax
Bun yue6HO# paboThl
gacoB | Homep cemecTpa
5

O61mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 180

AyoumopHhvie 3auamusi: 80 80

Jlexuuu (JI) 32 32




[IpakTnueckue 3aHATUS, CEMUHAPBI U (MJIN) IPYTHe BUJIbI ayIUTOPHBIX 0 0
sanstui (I13)

JlabGopatopusie pabotsl (JIP) 48 48
Camocmosmenvras paboma (CPC) 87,5 87,5
MIOJITOTOBKA K 9K3aMEHY 20 20
IToaroroBka otyetoB no JlabopatopubiM paboTtam 40 40
IToaroroBka K TECTOBBIM 3aJaHUAM 10 Teme "OO0Ias XxapakTeprucTuKa
[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
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 12,5 12,5
Bua konTposs (3adet, qud.3adueT, IK3aMeH ) - IK3aMeH

5. Coneprxkanue TUCHMILIIMHBI

N O0beM ayTUTOPHBIX 3aHIATHIH 110
pa3/:[(_;na HawnmenoBanne pasnenoB TUCIUIUITHHBI BH/IaM B lacax
Bcero JI I13 JIP
1 |BBenenue 7 1 0 6
5 [loBepXHOCTHBIE sIBIICHUA. TepMOIMHAMUKA > 2 0 0
MOBEPXHOCTHBIX SIBICHUM
3 |KanwuisipHble SIBICHUSA 5 5 0 0
4 [ToBepXHOCTHBIE SIBJIEHUS M MEXaHUYECKHE CBOWCTBA 4 4 0 0
TBEP/BIX TEJ
5 |AncopOuus Ha TOBEPXHOCTH pasfena ¢a3 16 4 0 12
6 JJEKTPOIIOBEPXHOCTHBIE SBJICHUS B AUCIIEPCHBIX 4 4 0 0
cUCTeMax
Komnouansle (qucnepcHble) cuctemsl. JInopoOHbIe
7 14 2 0 12
CHUCTEMBI
8  VInoduiabHbIE TUCTIEPCHBIE CUCTEMBI 8 2 0 6
9  |YCTOMYMBOCTH TUCHIEPCHBIX CUCTEM 4 4 0 0
10  |Koarymsiuus 3051€i 2JIEKTPOIUTaMU 14 2 0 12
11 |OcHOBBI PU3NKO-XMMHUYECKON MEXaHUKHU 2 2 0 0
5.1. Jlekuun
Ne Ne Kox-
HanmeHoBaHue Wiu KpaTKoe cofiepkaHKe JIEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
OCHOBHBIE TIOHATHSI KOJUIOMTHOW XUMUH, 00BEKTHI U 11enu u3ydeHus. Komnonnnsie
YACTHUIIBI M KOJUTOUIHBIC CHUCTEMBI; KOJJIOMIHOE (MCTIEPCHOE) COCTOSTHHE
1 1  |semectBa. KonmnuecTBeHHOE onpeiesieHne AUCTIEPCHOCTH: JUCTIEPCHOCTD U 1
yIeJIbHAs TOBEPXHOCTh KPUBHU3HA MOBEPXEHOCTH YacTUILL AucTiepcHON (a3bl. Poib
MOBEPXHOCTHBIX SIBIICHUH B MpoOIleccax, MPOTEKAIOIUX B JUCIIEPCHBIX CUCTEMAX.
[ToBepxHOCTb pa3nena ¢a3. CBoOoHAs MOoBepXHOCTHAs 3Heprus. [loBepxHOCTHOE
HaTsKEHUE, CUJIOBAasl U DHEpreTUYecKas TPaKTOBKU. MeTos 30bITOUHbIX
TEPMOJMHAMUYECKUX (yHKLUI noBepxHocTHOro cios (I'm60c). [Tonsarue o
) 5  [moBepxmoCTH paspbiBa n pazzaenstoniei nopepxHoctu. O000IIEHHOE YpaBHEHNE )
MEepBOro U BTOPOTO 3aKOHOB TEPMOJUHAMUKH JJIsl IOBEPXHOCTH pazzena ¢as.
3MeHeHne TOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH Ha TPaHUIlE ¢ COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TeMIepaTypbl, KpUTHYECKas TeMIeparypa 1o
MemnpeneeBy. CBsi3b CBOOOHOM MOBEPXHOCTHOM SHEPTHH C TEIUIOTON CyOIMMaIim




(mpaBuiio Credana), MOAYJIEM YIPYTOCTH, HACATBHON MPOYHOCTHIO U APYTUMH
cBOMcTBaMHM BemecTBa. [IoBepXHOCTE pas3zena MeKay ABYyMs KOHAEHCUPOBAaHHBIMU
dazamu. [IpaBuao AHTOHOBA; YCIIOBHS €0 IPUMEHEHUSI.

KanuuispHoe gaBnenue. 3akoH Jlamnaca. 3aBUCHMOCTD JaBleHHs Mapa oT
KPHUBH3HBI IOBEPXHOCTH KUIKOCTH. 3aKoH TomcoHa. KanmwnsipHas koHIeHcamusl.
M30TepMuyeckast meperoHKa BeecTBa. 3aBUCUMOCTb PACTBOPHUMOCTH OT
KPUBU3HBI TOBEPXHOCTHU JAUCIIEPCHBIX YacTHI (3akoH ['106ca - OcTBanbaa -
Opeitnmxa). PaBHoBecHas Gpopma kpucramios (3akoH ['nd6ca - Kropu -

Bynbda).

Pa3nuyHble TUMBI KJIaCCU(PHUKALUKN TUCIEPCHBIX CUCTEM: TI0 arperaTHOMY
COCTOSIHUIO IUCTIEPCHOMN (ha3bl U AUCHIEPCUOHHON CPeIbl, 10 pa3MepaM YacTHIL, 110
KOHILIEHTpaluu U T.14. JInopuibHble 1 THOPOOHBIE AUCTIEPCHBIE

cucTeMbl. B3aMMOCBsI3b KOJUIOMIHON XUMUU C IPYTUMH XUMUYECKUMU
TUCIUTITNHAMU, C (U3UKON, OMOJIOTUEH, T€OJI0THEN, MEAUITTHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CHJIaX BTOPOTO POAa U PACKIMHUBAIOIEM JAaBJICHUU.
JInHus Tpex¢da3HOro KOHTaKTa (JIMHUS CMauMBaHU); TMHEHHOE HATSHKEHUE.
'YpaBHEHME KpPaeBOI'0 yIvla CMauMBaHUs C YYETOM JIMHEHHOTO HATSKEHUSI.
KanmuisipHoe TedeHne B MOPUCTBIX cpefax. [IpakTuueckue nNpuiokeHus
(BBITeCHEHUE HEPTH, TEUEHNE B HEBECOMOCTH U JIp.). OCHOBHBIE METO/IbI
U3MEPEHUs TOBEPXHOCTHOTO HATSKEHUS KHJIKOCTEH M TOBEPXHOCTHOM SHEprun
TBEP/IbIX TEIl.

Paspymenne u u3MeIpueHHe (JUCIIEPrHPOBAHNE) TBEPABIX TN KaK (PH3HKO-
XUMUYECKHUH TIporiecc 00pa3oBaHusi HOBOM moBepxHocTH. Teopus ['puddurca,
YCIIOBHE CaMOIIPOU3BOJILHOTO paclpoCTpaneHus TpemuH. Dddext Pebunnepa:
W3MEHEHHE TIPOYHOCTH U TUTACTHYHOCTHU KaK CIICJCTBUE CHUKECHUS TIOBEPXHOCTHOM
AHEPruu TBEepAbIX Ted. OcHOBHBIE (hOpMBI POsIBIECHHS Y eKTa:
TUTACTU(QHUIIMPOBAHKE, BOSHUKHOBEHHE XPYITKOCTH, CAMOTIPOU3BOIEHOE
MCTIePTUPOBAHUE.

TepmonnHamMudeckue ycioBus nposiieHus d3pdekra Pedunnepa. Biusaue
XMMHUYECKON MPUPOJIBI TBEPJIBIX TEI M KHUIKOCTEH Ha BO3MOXXHOCTb €T0
NposiBIEHUS. DNeKTpoKanmmuIspHbIi 3 dext. [IposBnenne rpdexra Pebunaepa B
NPUPOJIHBIX M TEXHOJIOTHYECKHUX Mporeccax (mpumepsl). [ToBbIIeHe TPOYHOCTH
[pY PaCTBOPEHUU OBEPXHOCTHOTO cJiog KpucTauioB (3¢ ekt Modde).

AcopOIIHsI Kak caMOIIPOU3BOIBLHOE KOHIICHTPUPOBAHUE HA MMOBEPXHOCTH pa3zena
(a3 BemecTB, CHUKAIOMUX MexX(pazHoe HaTsKeHHE. [[l0BepXHOCTHO-aKTUBHBIE U -
WHAKTUBHBIE BeleCTBa (MpuMepbl). OTHOCUTENHLHOCTH MOHATHS "MOBEPXHOCTHAS
AKTUBHOCTH" (3aBUCHMOCTD OT MPUPOJIBI KOHTAKTHpYIouX ¢a3z). [loBepxHOCTHO-
AKTHBHBIE MeTaJUTbl. TepMoIMHAMUKa TIpoliecca aacopOunu. YpaBHEeHUE
ancopOruu ['m66ca. 3aBHCUMOCTH TOBEPXHOCTHOTO HATSHXKEHUS OT KOHIIEHTPAIIUU
[IAB. YpaBnenue lIunikoBckoro. [IoBepXHOCTHAsI aKTUBHOCTD, €€ U3BMEHEHHUE B
romosnorudeckux psagax [TAB. Tepmoannamuueckoe 060CHOBaHUE MpaBuia
Tpay6e - J{roksi0. MeTopl O1IEHKH TOBEPXHOCTHON aKTUBHOCTH OPTaHUYECKUX
[TAB. Pa6ora agcopOuuu. JlnHaMUYeCKHil XapakTep aJcOpOIIMOHHOTO PAaBHOBECHS
Ha OBEpXHOCTHU pazaena pactBop [IAB - ra3. Ypasaenue JIsurmiopa, ero cBsizb C
ypaBHeHUsAMHU [ n606ca, [nmkosckoro u @pymkuHa. MonHbI 00MeH. OCHOBHBIE
(U3UKO-XUMUYECKUE XapaKTePUCTUKU HOHUTOB. [I[puMeHeHe KaTHOHUTOB U
AQHUOHUTOB.

[ToBepxHOCTHBIE MIIEHKU HepacTBOpUMbIX [IAB; moBepXHOCTHOE aBleHNUE;
METObI €r0 u3MepeHus. 3oTepMbl 1ByXMepHOTO AaBieHUs. OCHOBHBIE THIIbI
MJICHOK: Ta3000pa3Hble, )KUAKOPACTSIHYThHIE, )KUIKUE, TBEP/IbIE. YCIOBUS NIEpexoaa
MJIEHKU OT OJHOTO COCTOsIHUA K ApyroMy. Ciou JIanrmiopa - bromkeTt kak
CaMOOPTaHNW30BaHHbIE KOJUIOUAHbBIE CTPYKTYphl. AncopOuus ITAB Ha
MOBEPXHOCTH paz/ieia HeCMENTUBAIOIINUXCS XuAKocTe. Ancoporus [TAB u3
PAcTBOPOB Ha MOBEPXHOCTH TBEP/bIX Te. [IpaBuiio ypaBHUBaHUS MOJISIPHOCTEN
Pebunnepa. Monudummpyromee aeiictsue [TAB: runpodunmzanus u




rupodoOu3aIus TBEpI0i MOBEPXHOCTH. YIIpaBleHHE CMadYMBAHUEM B IPOLIECCaX
¢dnoranuu. Brusane ancopounonnsix cioeB [TAB Ha cma3ouHoe AeiicTBUE U Ha
rpaHUYHOE TPEHUE.
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Mopnenu crpoenus JJ9C (teopun ['enbmronsna, I'yu - Uenmena, Illtepna, I'pama).
3MeHeHne NOTeHIMalla B 3aBUCUMOCTH OT PACCTOSIHUSA OT MTOBEPXHOCTH IS
CHJIBHO U cJ1a00 3apsHKEHHBIX MOBEPXHOCTEH; BIMsHUE KOHIIEHTPAIUU U 3apsaaa
MOHOB 2JIEKTPOJINTA. DIIEKTPOKUHETUUECKUE SIBIICHHS: EeKTpodopes,
DIIEKTPOOCMOC, OTEHIMAJIBI TEUEHUS U OCElaHus; Teopus | enpmronbLa -
CMOITyXOBCKOTO. DJIEKTPOKUHETHUECKUI MOTEHIINAIT; TPAHUIA CKOJIbKEHUSI.
MeToznb! onpeieneHNs MEKTPOKNHETHYECKOTO MMOTEHIINANIA.

11

Crtpoenue MuIesuIbl ruipodoOHOro 30515, BiinsiHMe KOHLEHTPAMK U IPUPO/IBI
AIIEKTPOJIUTA HA BETMUYMHY M 3HAK 3apsia KOJUIOUIHBIX YacTUll. OCHOBBI HOHHOTO
oOMmeHa. JInorpomnHsbie psaabl. M303/1eKTpruuecKkoe COCTOSHUE B JUCTIEPCHBIX
CUCTEMax; METObI OTIPEIETICHUS U303JIeKTpUUecKoil Touku. [IpakTuueckue
MIPUIIOKEHUS DTIEKTPOKUHETUYECKUX SIBJICHUI. DIIEKTPOKANUIUISIPHBIE SIBJICHUS.
[TonsiTre 00 ANIEKTPONOBEPXHOCTHBIX SIBICHUAX: KaWIJIIPHOM OCMOCE,

muddysuodopese.
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JlucniepraiiiOHHbBIE METOBI IOTYUYEHHUS TUCIIEPCHBIX CUCTEM (30J1€i, IMYITbCHIA,
neH, a’pososneit). Ponb ITAB B niporiecax noiaydeHus TUCriepcHbIX cucteM. CBsi3b
paboTHI AUCTIEPTUPOBAHUS C TOBEPXHOCTHOM SHEprUueit TBEPbIX Tell.
Vcnionb3oBanue > dexra Pedunnepa ans ymeHbIeHHS pabOThI JUCTIEPTUPOBAHMUS.
[Ipouiecchl nucneprupoBaHus B IpUpoze U TexHuke. KonaeHcaoHHbie CroCOOBI
MOJIy4eHUs TUCTIEPCHBIX crcTeM. OOpa3oBaHue 30J1€H B MPOIIECCe XUMHUECKUX
peakuuii TepMoarHaMHUKa TOMOTEHHOTO M TETEPOTEHHOTO 00pa30BaHUs
KOJUTOMIHBIX YaCTHII ITPH Pa30BBIX mepexoaax 1-ro poma (teopus ['mb6ca -
donpMepa). PaboTa 0O6pazoBanms 3apojsiiieis HOBO# ¢aszpl. OOpa3oBaHUE YaCTHIT
mcriepcHoOi (hasbl B mporeccax KpUCTaUIM3alui U3 PaCTBOPOB, KOHJICHCALIUT
MEPECHIIIEHHOT0 Mapa, KueHusl. MeTobl perylupoBaHus pa3MEpOB YaCcTHIL B
nucrnepcHbIX cucteMax. OCHOBHBIE METO/IbI OUMCTKHU 30JI€H (IMaIn3 u
yinbTpaduiasTpanus). Komnonnno-xumudeckue cBorictea BMC. MeTosb
onpeeNeHus] KOHIEHTPALUU U pa3MepPOB YaCTHI] 30J1€H.
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TepmonuHamuka 00pa3oBaHMst THOPUIBHBIX KOJUIOMIHBIX CUCTEM; KPUTEPUI
CaMOITPOM3BOJIBHOTO AucTieprupoBanus (kputepuii Peonnnepa-llykuna).
MunennoobpazoBanue B pactBopax [TAB. Kpurndeckas koHLeHTpanus
mMutesiooopazoanus (KKM), ocHoBHBIE MeTobI onpenenenns KKM.
OMnuprudeckue 3akoHoMepHocTy u3MeHeHus: KKM 1 MUHMMaIbHOTO 3HAaYEHUS
MOBEPXHOCTHOTO HATSHKEHUS Ha rpaHulie pazzaena pactBop [IAB - Bo3ayx B
romonorudeckux psaax [TAB. CtpoeHue npsiMbIx U 00paTHBIX MUTEILT TIPU
paznmuuHbIX KoHIeHTpanusax [TAB. TepmonnHaMuka MUIEIIO00pa30BaHHMS:
TeruIoBbIe 3(h(PeKThI, posib THAPOPOOHBIX B3aUMOJCHCTBUH, TuarpaMma (pa3oBbIX
COCTOSTHHM, TemriepatypHas 3aBucuMoctb KKM; Touka Kpadra. Comrobunmsanus
(KOJUTOMTHOE PacTBOPEHUE OPraHUYECKUX BEIIECTB B MPSMBIX MHUIIEIIAX).
OTHOCHUTENBHAS COMIOOMIN3ALINS, 3aBUCUMOCTh OT TEMIIepaTypbl M KOHIICHTPAIIUH.
Como0unu3anysi B HEeBOJAHBIX cpeaax. MUKPOIMYIIBCHH; CTPOSHHE MUKPOKAIIEb,
ycioBusl oOpa3oBaHus, (ha3oBas quarpammbl. [IpakTuueckue mpuiioKeHUs
MUTEIUISIPHBIX CUCTEM U MHKPOAMYIIbCHIA (B XUMUU, HEPTETOOBIYH, OMOTIOTHH).
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Tema: CennMeHTallMOHHAs yCTONYNBOCTE MOJIEKYIIIpHO-KMHETUYECKNE CBOMCTBA
nucrepcHbIX cucteM. Juddysus B KOIJIOUIHBIX cUCTeMax. 3aKOH DUWHIITEHHa.
CenMMEHTAIMOHHBIN aHAIN3 NOJIUANCIIEPCHBIX cucTeM. KoHcTanTa
ceauMmenTanuu. Juddepennmanbaas kpruBas pacnpeaeneHus 4acTull 1o
pasMepaM; UHTErpajbHasi KpUBas; IOCTPOCHUE UX U3 JAaHHBIX 110 KHHETUKE
HakoIuleHus ocaaka. CequMeHTaoHHO-11(p(y3HMO0HHOE paBHOBecHe. MeTtoa
[leppena onpenenenus yucna Aporajapo. [IpuMenenue yasTpaueHTpudyr Juist
M3MEPEHHs MacChl YIbTPaJUCIEPCHBIX YaCTULl U MaKpoMoJeKyn (lyMaHckuid,

Caenbepr).
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Tema: ArperatuBHasi CTOWYMBOUTE. TeopHs yCTOMYMBOCTH TUAPO(OOHBIX 307ei
(treopust IJI®O). TepmonnHaMuka TOHKUX IJIEHOK. PackirHMBaromee qaBieHNe
1o Jlepsaruny. MonekyisipHast COCTABISIONIAS PACKIMHUBAIOIIETO AaBICHUS. YUeT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOUX (ha3, sl TOHKUX MJIEHOK U
chepudecKux 4acTHIl. DJIEKTPOCTATUIECKAS COCTABISIONIAs PACKIMHUBAIOIIETO
naBJIeHUs. 3aBUCUMOCTb SHEPTUH B3aUMOICUCTBUS YaCTHII TUCTIEPCHOM (asbl OT
paccTosHUS MeX Ty HUMU. OCHOBHBIE (DAKTOPBI, BIUSIONINE HA arPeTaTHBHYIO
YCTOWYMBOCTD JUCTIEPCHBIX cUcTeM. D(pdeTrBHast yIpyrocTh TOHKUX IJICHOK.
Dddext Mapauronu - ['n60ca; mpuuuHBI BOSHUKHOBEHUS. [ HIpOaHAMIYECKIE
0COOCHHOCTH YTOHBIIICHHS TUIEHOK. CTPYKTypHO-MEXaHHUECKUN Oapbep (Teopus
PeGunnepa). Peonornueckue cBoiicTBa aacoponnoHHbIx cinoes [1AB -
CTaOMIIN3aTOPOB KOJIJIOUIOB KOJJTOMTHBIX CUCTEM. 3alllUTHbIE KOJUIOUIbI.
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[Topor koarymsiiuu; 3aBUCUMOCTb KPUTHYECKON KOHIEHTPALIUU 3JIEKTPOIUTA OT
pasmepa U 3apsijia Koaryaupyromero nosa (npasuio Llynsue - 'apan).
AHTaroHU3M U CUHEPIU3M B JIEUCTBUU JIEKTPOIUTOB Ha MPOIIECC KOATYISIUH.
Koarynsmust CUIbHO U cJ1a00 3apsKEHHBIX 30J1eH (KOHIIEHTpallMOHHAs U
HelTpanu3aunoHHas koaryasuus). O6ocHoBanue npasuia llyneue - Fapau u
kputepus Diinepca - Kopda B Teopun IJIDO. Onokynsuus, rerepokoarysius,
anaryssius (onpenenenus, npuMepsl). Kunetnka koarynsuuu. Teopust ObicTpoit
koarynsiuu (CMOTYXOBCKHIT); OCHOBHBIE TOJIOKEHHS TEOPUU MEITICHHOM
koaryssun (H.®yxkc). O6paTumocTs miporiecca Koaryisiuu. [lentuzamms.
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3aKOHOMEPHOCTH TEUEHUSI CBOOOTHO-TUCTIEPCHBIX CUCTEM I10]1 ACHCTBUEM
NPUIOKEHHOTo JaBieHus. 3akoH HeloToHa. BiusHue KOHIIEHTpaMy U GOpMBI
JaCTHI] JUCTIEPCHOM (pa3bl HA 3aKOHOMEPHOCTHU TEUEHUS (3aKOH DHINITEWHA).
CrpyKkTypooOpa3oBaHH€e B AUCIIEPCHBIX cUCTeMax. BOZHUKHOBEHUE U pa3BUTHE

[IPOCTPAHCTBEHHBIX CTPYKTYP. IIprpoa KOHTAaKTOB MEXIy NEMEHTAMHU CTPYKTYP.

[lepronuueckue cTpykTypbl. OOpa3oBaHue U cBoiicTBa refeil. KoarynasiuonHsie
CTPYKTYpPBI. YCJIOBHsI 00pa30BaHusI, MEXaHHUECKHUE CBOMCTBA; SBIICHHUE
TUKcoTponuu. Kprucrannu3amoHHble CTPYKTYpbl. MexaHHnuecKrue CBOMCTBa
KPUCTAJTU3AIMOHBIX CTPYKTYp. Onucanue TUCrepCHbIX CUCTEM Ha OCHOBE
peornoruueckux moneneit (Makcsenna, KenbBuna, bunrama, [lIsenoa). [lomHas
peosiornyeckas kpuBas. DU3NKO-XUMHUECKHE METOIbI PETYITUPOBAHUS
CTPYKTYPHO-MEXAHUYECKUX CBOMCTB JUCIIEPCHBIX CUCTEM HA PA3JIUYHBIX CTAIUAX

ux (popMHpOBaHMS KaK OCHOBHAs 3aJa4a (U3UKO-XUMUYECKON MEXaHUKH.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmoTtpenbt

5.3. JIabopaTropHbie padoThI

Ne
3aHATHA

Ne

pas3zienal

HaumeHnoBaHue nim KpaTkoe coJepKaHue J1adopaTopHoOil paboThI

Koi-
BO
4acoB

Texnuka 6e30macHOCTH MU padboTe B Ta0OPATOPUU.

AJIcopOIIMs Ha TPAHMIIE KUJKOW B TBepoi (a3

HMonooOMeHHas aicopOnus

W3yuenue 3oei

3amuta JlabopaTopHBIX paboT

(o IENEIENE RV, RV R

MUKpOreTepOoreHHbIE CUCTEMBI

—

[loyyenue 3051eii METOOM 3aMEHBbI pacTBOpUTENs. M3ydeHue sBieHus
HENPABWIBHBIX PsAIOB

Wl DD |||k~ |—

S| O

HccnenoBanue Koaryaupyromero AHCTBUS HOHOB B 3aBUCUMOCTH OT UX 3apsiia

Al & [N D




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Kom-
Crmcoxk uteparypsl (¢ yKa3aHUEM pa3JiesioB, TIaB,

Tomsun CPC CTpaHuI) / CChIJIKA Ha Pecypc Cemectp H;C(Z)B
MMOJITOTOBKA K dK3aMEHY https://edu.susu.ru/mod/lanebs/view.php?id=5762238| 5 20
[10AroTORKA OTHETOB 110 https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 40
JlaGopaTopHbIM paboTam
[ToaroToBKa K TECTOBBIM 3aJaHHSIM
o teme "OO11ast XapaKTepUCTHKA
110BEPXHOCTHOM SHEPIHH. AJre3Hs, https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
CMauyuBaHUE U PAaCTCKaHHE
KUJIKOCTe. KanuisipHele siBIICHMS,
ypaBHeHue JKropena"

HOHFOTOfKa K TeCTOB,E,’IM SAIAHILIM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
o Teme "AncopOmms

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCcTAllUNU

KonTpons kauecTBa 0cBOE€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoabubie meponpusitus (KM)

No
KM

Ce-
MeCTp

Bun
KOHTPOJISI

HazsBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oamn

[Topsnox HaumcieHus 6aI0B

YVuu-
THIBA-
eTCA B

ITA

Texymmii
KOHTPOJIb

3amura
JlaboparopHoii
paboter Nel
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3ammTa 1a00paTOpHOI PabOTHI
MPOBOJIUTCS] YCTHO B BHJIE 3aLTUTHI
oTYeTa 110 JIA0OPaTOPHBIM paboTaM 1
OTBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OLieHKa CyMMUPYETCSI U3 CIIETYIOINX
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 HEJEeIO;

2) 4 6anna - 3a MOTHBIN U IPABUIBHBIH
OTBET Ha MIOCTABJICHHBIC 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 6asijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HanpaBJICHUE W3JI0KECHUS JIEKITMOHHOTO

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.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotbr Ne2

12

3amura 1a0opaTopHON paboOTHI
MIPOBOJIUTCS YCTHO B BHJIC 3alITUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS U3 CIIETYFOIINX
OLICHOK:

1) 2 Ganna - OTYET clIaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB C/IaYH OTYETA TIO
HEYBaXUTEILHOUN MPUYKUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOMPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBICHUE U3JI0KEHUS JICKIITHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabothr Ne3

12

3ammra 1a00paTopHO pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM u
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OreHKa CyMMHUPYETCS U3 CIEeIYIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpPEBbIIEHHE CPOKOB C/1aul OTYETA 110
HEYBKUTEIbHOW PUIMHE HA OJTHY
HeJeI10, WK Ha 2 Oajia — Oolee, 4yem
Ha OJIHY HEJeIo;

2) 4 6anna - 3a MOJHBIN U PAaBUIBHBIH
OTBET Ha NIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIE, YeM ObIIO0
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
0asuia - 3a MpaBUIIBLHOE TOJIHOE U

ITOCJICJOBATCIIbHOC U3JIOKCHUEC C

OK3aMCH|




HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSAIMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii oodmiee
HaIpaBJICHHE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6au - 3a HeTOIHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MMPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. () 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOI
pabotsl Ned

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM padoTaM.
O1ieHKa CYMMHUPYETCS M3 CIIeTYFOIINX
OLIEHOK:

1) 2 6anna - OTYET cllaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB C/IAYH OTYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
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
MOCIIeIOBATEIIEHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HeMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBIeHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHbBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabothr Ne5

12

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

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpPEBbIIEHHE CPOKOB C/1aul OTYETA 110
HEYBKUTEIbHOW PUIMHE HA OJTHY
HeJeI10, WK Ha 2 Oajuia — Oolee, 4yem
Ha OJIHY HEJeIo;

2) 4 6anna - 3a MOJHBIN U MPAaBUIbHBIH

OTBCT HA MNOCTABJICHHBLIC BOIIPOCEHI B

OK3aMCH|




00beME HE MCHBIIIC, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIETIOBATEIIEHOE U3JIOKEHUE C
HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSIMU. 2 6asijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HaIpaBJICHHE W3JI0KECHUS JIEKITMOHHOTO
Marepuana. | 6am - 3a HeTIOHBIH
OTBET OTPAXKAIOIIUI OTJCIIEHBIC
[MPCACTABIICHUA 06 HU3YyUCHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OT4eT 1o 3a/IaHUI0 PACTICUaTHIBAETCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paToOpHBIX paboT.

Texymmi
KOHTPOJIb

3amura
nabopaTopHOM
pabotsr Ne6

12

3amura 1a0opaTopHON paboOTHI
MIPOBOJIUTCS YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS U3 CIIETYFOIINX
OLIEHOK:

1) 2 6anna - OTYET clIaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBINIICHHE CPOKOB C/IaYH 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 OTJEIbHbBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuane. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS U
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 nosiyyvaer 1 Oas.

OK3aMCH|

Texymui
KOHTPOJIb

Tect Nel O6mas
XapaKTepHUCTHKA
ITOBEPXHOCTHOMU
SHEpruu. AJresus,
CMauMBaHUE U
pacTeKkaHue
KHUJIKOCTEM.
Kanumnsipasie

24

Tect conepxxut 24 Bonpoca. Bpems
TecTupoBaHUusl — 30 MUHYT.
[IpenocraBnseTcs o1Ha MONBITKA JJIs
MIPOXOXKACHUS TECTA.

MakcumanbHasi OlleHKa 3a TecT — 24
Oama (1 mpaBuIbHBIN oTBET = 1 Gasm).
TecT cunTaercs ycrnemHo
MPOIAECHHBIM, €CJIM TaHO He MeHee 60%

ODK3aMCH




SBJICHUS, YpaBHEHHE
Kropena

[IPAaBWJIBHBIX OTBETOB (HE MeHee 14
0asioB).

Texymmii
KOHTPOJIb

Tect Ne2.
AncopOuus.

26

TecT cogepkut 26 BorpocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocraBisieTcs ogHa MONBITKA IS
[IPOXOXKACHUS TECTA.

MakcuMalibHas OlleHKa 3a TecT — 26
6amnoB (1 nmpaBuIBHBIN OTBET = |
6ain). TecT cuuTaeTcs yCHemHo
MIPOMAECHHBIM, €CJIU 1aHO He MeHee 60%
MPaBWIBHBIX OTBETOB (HE MeHee 15
0aJsioB).

OK3aMCH|

10

bonyc

bonyc

15

boHyc-pelTUHT B mporiecce U3y4eHus
TUCITUTUTAHBI MOYKHO TTOJTYYHTH 32
y4acTHe BO BCEPOCCUICKON OTMMIIHAaIe
o xuMun — 15%.

OK3aMCH|

11

IIpome-
JKyTOUHAast
aTTecTanus

Otsert 10 OueTy

10

KoHTponbsHOE MeponpusitTue
MPOMEKYTOYHON aTTecTaluu
MPOBOAUTCS B YCTHOH (popme. B Ounere
1Ba TEOpEeTUYECKUX Borpoca. [
MOJIFOTOBKHU IMPEJIaratoTcsi BOMPOCHI K
HK3aMeHy. 3a OTBET Ha KaXKIbIil BOIIPOC
CTYJICHT MOXET MOJyYUTh MAaKCUMAIBHO
5 0amnoB, BCero 3a OMIIET —
MakcumanbHO 10 6amios. Kputepun
OILICHUBAHUS OTBETA HA TEOPETHUYECKHIA
BOTIPOC B OmyieTe: 5 6AIJIOB — CTYJCHT
TEMOHCTPUPYET: TITyOOKHe
VCUEPIIBIBAIOIINE 3HAHUS B IOHUMAaHUH,
W3JI0KEHUH OTBETa Ha BOIPOC, OTBET
JIOTMYECKH TI0CIIEI0BATCIIHLHBIM,

COJIep KATEJIbHBIN, MTOJTHBIH,
[PAaBWIbHBIN U KOHKPETHBIH; 4 Oana —
TBEp/Ible 3HAHKs MaTepHara,
MPABIIILHOE TIOHUMAHKUE CYIIIHOCTH H
B3aMMOCBSI3U PaCCMaTPUBAEMBIX
MPOIIECCOB U SIBJICHUH, OJJHAKO, OTBET
HEJ0CTATOYHO ITOJIHEIN, mMeroTcs 12
HE3HAYUTEIHLHBIX 3aMeUaHus
MperoiaBaTeis, MOCIe0BATEIbHBIN U
KOHKPETHBIH OTBET, CTY/JICHT CBOOOTHO
yCTpaHseT 3aMeUYaHUsI MTPeroaaBaTes
MO OT/ICTHHBIM YaCTSAM U ITYHKTaM
oTBeTa; 3 Oajuia — TBepAbIC 3HAHUS U
MOHUMaHUE OCHOBHOTO; OTBET HE
COZIEPIKUT IPyOBIX OMMOOK, HO €CTh
0osice 2-X HETOYHOCTEH 1 3aMEUaHUH,
MpU yCTPaHEHUU HETOUHOCTEH U
HECYIIECTBEHHBIX OITHOOK B
OCBEIICHUU OTIENIbHBIX MOJOXKEHHIHA
TPeOYIOTCSI HABOJSIIIUE BOTIPOCHI
npenoaaBatens; 2-0amia — rpyobie
OLIMOKYU IpU OTBETE Ha BOIIPOC, HO
6omnee 50% oTBeTa COCTABIISIOT
MPABWILHBIC CBEJICHUS, CTYJICHT

IEMOHCTPHUPYET HEYBEPEHHbBIE U

ODK3aMCH




HCTOYHBIC OTBCTHI HA HABOJAIIIUC
BOMPOCHI Ipenoaasaress, 1 0am —
rpyOble omuOKu B oTBETE, MeHee 50%
SBIISIFOTCS HEBEPHBIMU, CTYJCHT
IEMOHCTPUPYET HENTOHUMaHUE
CYIIHOCTH H3J1ara€MbIX MOJOKeHUM; 0
0ajJIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MPOMEKYTOUHOU [Tpouenypa npoBeneHus Kpurepun
P Y potieiypa MpoBei OLICHUBAHUs
aTTecTaluu
Bce 3a1anus Tekymero KOHTPOJIS TOJKHBI OBITH BBITIOTHEHBI.
Brinonsenue 3agaHuil IpOMEXyTOYHON aTTECTALUU HE SBIIAETCS
o0si3arenbHbIM. CTYIEHT BIpaBe yIy4IIUTh CBOM TEKYIIIHi
9 A pase oy . yu B coorBeTcTBHH C
PEUTHHT Ha 3Kk3aMeHe. B paMkax mpoMeKyTouHOH arTecTainuu
9K3aMeH .. . 2.5, 2.6
CTYIIEHT c1aéT K3aMeH 1o OmiieTaM, B Kaxa0M Ouiere 2 oOKCHIS
TEOpEeTUUECKUX Bonpoca. [l NOAroTOBKY MpearaloTcs
BOIIPOCHI K 3K3aMeHy. Bpemst Ha moarotoBky 40 MUHYT.
OHOBPEMEHHO B ayJJUTOPUU MOTYT TOTOBUTHCS 5 UETIOBEK.
6.3. Ilacoprt ¢GoHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHINH €3yJbTaThl 00yUECHHS
Y Y 112 [a]sle[7[8[ol10[1 1
3HaeT: TEPMOAMHAMUKY TTOBEPXHOCTHBIX SBJICHUN JUCIIEPCHBIX
OIK-1 proA v HOBEp ACHEp b
CUCTEM
OIK-1 'YMeeT: OpueHTHPOBAThCA B ITPOOIEMax XMMUH, BOSHUKHOBEHUHN Ll e
UCTIEPCHBIX CUCTEM, UX YCTOMYMBOCTU U CBOMCTBAX
MeeT mpaKTUYECKHUI OIBIT: M3YYEHHSI CBOMCTB AUCIIEPCHBIX CUCTEM
OITK-1 eeT npa ec 0 3y4e CBOMCTB JUCIIEPC cucrem | | 1L LT L |4
U METO/IOB 00PaOOTKHU TaHHBIX
TUoBbIE KOHTPOJIBHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISTCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. Iyxwun, E. JI. Komtounnas xumust TexcT ydeO. 115 By30B 10
crietimanbHoCcTy U Hanpasienuto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - U3a. 5-e, ucnp. - M.: Beiciias mikona, 2007. - 443, [1] c. uo.

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

3. TlaBnosckas, M. C. ®uznveckas u KojionHas xumus [ Texct] yueO.
nocob6ue no Hanpasienuto 240100.62 "Xuwm. texuonorus" u ap. M. C. [1aBnoBckas,
B. M. XKuxapes ; FOx.-¥Ypan. roc. yu-1, Kad. ®uz. xumus ; FOYpI'Y. - UenssOuHck:
Nzparensckuii Lentp FOYpI'Y, 2015

4. Kpymskos, [1. M. ®usnveckas u kosonanas xumus [ Tekct] yueO.
noco6ue mo ctpout. crneruaibHocTaM 1. M. Kpyrisikos, T. H. Xackosa. - U3a. 3-e,
uctp. - M.: Beiciias mkona, 2010. - 317, [2] c. ui.




0) OononHumMenbHaAsL IUMmepamypa:

1. Bapnamosa, T. B. [loBepXHOCTHBIE SIBIICHHS U AUCIIEPCHBIE CUCTEMBI
[ Texct] xoHcnekt nekmuit T. B. Bapnamosa ; FOx.-Ypain. roc. yH-T, Kad. O6mas
xumus ; FOYpI'Y. - Uensabunck: U3narensctBo FOVYpI'Y, 2008. - 118, [1] ¢. ni.
AJNIEKTPOH. BEPCUs

2. Tensdman, M. U. Kommonguas xumus [Tekcr] M. U. I'enspman, O. B.
Kosanesuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WilL.

3. Tenspman, M. 1. Xumus [Tekcr] yueO. 1is By30B IO TEXH.
crienuaibHOCTAM U Hanpasienusim M. U. I'ensdman, B. I1. FOcTparos. - 4-¢ uzn.,
ctep. - CII6. u ap.: Jlans, 2008. - 472 c. un.

4. TlpakTukyM M 33JJa4HUK 110 KOJUIOUIHOM XumuHu. [ToBepXHOCTHBIE
SBJICHUS U JucTiepcHble cucTteMsbl [ TexcT] yueb. mocobue /st By30B MO
HANPAaBICHUSIM B O0JI. XMM. TexHoJoTun u 6uorexnonoruu B. B. Hazapos u np.; nox
pen. B. B. Hazapoga, A. C. I'ponckoro. - M.: Akanemknura, 2007. - 372 c. ui.

5. TlpakTukyMm MO KOJUTOUTHON XUMHUM Y4el. MocoOue sk TEXHOM.
CIeHHAIBHOCTEHN BY30B 110 TporpamMmam Kypca "Komnoun. xumua" M. .
I'ensdman, H. B. Kupcanosa, O. B. KoBanesuu u np.; [lox pen. M. U. I'enbdmana. -
CIIO. u ap.: Jlans, 2005. - 256 c. uin.

6. Ilpaktukym no ¢puznueckor Xumuu Yuel. nocoOue Juisi By30B 110
nporpammam Kypca "®uznueckas xumus" M. U. T'ensman, H. B. Kupcanosa, O.
B. Kopanesuu u ap.; [log pen. M. U. I'enbdmana. - CI16. u ap.: Jlans, 2004. - 254 c.

7.  ®ponos, 0. I'. Kypc xommoninoit xumuu: 110BepXHOCTHBIE SIBIICHUA U
aucnepcHble cucteMbl Yuel. ais By30B FO. I. @ponos. - 3-e usa., crep., ucp.
[Tepeneu. ¢ uza. 1989 r. - M.: AnbsauC, 2004. - 462, [1] c. .

8.  XwmenpHunkui, P. A. ®usndeckas U KoJutongHasg XUMUS TekcT
y4eOHUK JIJIs1 C.-X. crernuaibHocTeit By3oB P. A. XmenpHuUIkuid. - 2-e usm., crep.,
nepened. u3a. 1988 r. - M.: Beicas mkona, 2009. - 399, [1] c. ui.

9. Ilyxwun, E. JI. Komnougnas xumus [Tekct]| yueO. s By30B 10
cnenuaibHOCTH M HanpasieHuto "Xumuda" E. J[. ykun, A. B. [lepuos, E. A.
AwmenuHa. - U3na. 5-e, uctp. - M.: Beicias mkona, 2007. - 443, [1] c. un.

8) omeyecmeenHbvle U 3apyOedicHble HCYPHALL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He npenycmorpensl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1.  YueGHoe mocoOue AJis BHITOJIHEHHS JIa0OPaTOPHBIX padboT

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. VYdeOGHoe mocoOue /isi BBIMOJTHEHUS JIaA00PaTOPHBIX padoT

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUuA

HanmenoBanue
Bn ecypca B
Ne A peeyp . bubnuorpagpuueckoe onrcanue
JUTEpaTypsl NIEKTPOHHOM
dbopme
1 |OcHoBHast 9bC [enppman, M. U. Kommonnast Xumust : yueOHUK Ui By30B / M.




nuTeparypa

N31aTCJIbCTBA
Jlanb

. I'enspMman, O. B. Koanesuy, B. I1. FOctparoB. — 9-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2024. — 336 ¢c. — ISBN
978-5-507-50362-9. — Texcr : >neKTpoHHbIiH // JIaHb :
DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/422246 (nata oOpareHus:
19.04.2025). — Pexxum mocTyna: A aBTOpH3. TIOJIb30BaTENCH.

OcHOBHAasA
TUTEpaTypa

ObC
N30aTelILCTBA
Jlann

Opunpuxcoepr, . A. Kypc kommonnHoit xumun : yaeOHUK JUIs
By30B / . A. ®punpuxcbepr. — 7-e uzn., crep. — CaHKT-
[TeTepOypr : Jlanb, 2025. — 412 ¢. — ISBN 978-5-507-50506-7.
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