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1. llesu u 3212494 AU CIUILIHHBI

L[GJ'H) — OBJIaACHNC COBPCMCHHBIMH MCTOAAMHU HCCICAOBAHUA IIPUPOAHBIX O0OBEKTOB U
IFCOXUMHUYICCKHUX ITPOUCCCOB HA OCHOBC INPUHIHUIIOB TCPMOJINMHAMUKN U KUHCTUKMU. 3a,uaq1/1:
PACCMOTPCHUC SKCIICPUMCHTAJIbHBIX 1 PACYHCTHBIX METOAOB ITOJYYCHUSA U OLICHKHU
TCPMOAMHAMHNYCCKUX KOHCTAHT, cr1ocoObl ONTMCAHUS BIIMSIHUS TEMIICPATYPbI U JaBJICHUSA
Ha COCTOAHHUC '’COXUMHUUYCCKHUX CUCTCM, OCBOCHHUC METOAOB pacucTa U MMOCTPOCHUS
auarpaMm COCTOSAHH:A, aHaJIn3 COBPEMCHHBIX METOJ0B pPacu€Ta paBHOBECHOI'O COCTAaBa
CJIIOXXHBIX TCOXUMHUYCCKNX CUCTEM U OCBOCHHUC OCHOBHBLIX IMMPUHIUIIOB KUHCTUKU.

Kparkoe cogepkaHue TUCHMIITIMHBI

JNucnuminaa « DU3nyeckue 1 XuMUYECKHE MPOIECChl B MPUPOIHBIX U TEXHOTEHHBIX
CUCTEMax» M3ydaeTcsl B 0a30BOM 4aCTH U MPECTaBISAET COO0H TEOPETUUECKYIO OCHOBY
JUISL U3YUYEHUS MOCIIEYIONUX KYPCOB XUMHUUECKOTO U SKOJIOTHYECKOTO MPOpUIS -
KOJUIOUTHOM XUMHH, XUMUHU OKPYKAIOUIEH Cpeibl, XHMUYECKON TEXHOJIOTUM; U3YyYaeTCs B
3.4 cemectpax. [Ipeanaraemslii 17151 U3y4eHHS KypC MMOMOXET CTyJI€HTaM MPUOOPECTH
3HAHUA 110 OCHOBHBIM XUMHUYECKUM MOHSATUSM, HOHATH CYIIIHOCTh TPOTEKAHUS
XUMUYECKHUX MPOLIECCOB, OBIAJAETh OCHOBAMH TEPMOANHAMUKHU, TEOPUHU PACTBOPOB U
(ha30BBIX pAaBHOBECH, OCHOBAMU XMMUYECKOM KHHETUKU U KaTajanu3a, MEXaHH3Ma
XUMUYECKUX PEAKINH, SIIEKTPOXUMUYECKUX MTPOLIECCOB, KOPPO3UH U METOJIOB 3aIUThI OT
Hee.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: CTaHAAPTHBIE METO/IbI MTOJYYCHHUS,
WICHTU(QHUKAIINN ¥ UCCIICAOBAHNS CBOMCTB BEIICCTB
U MaTepuaJioB, MpaBuia 00paboTku U 0hopMIICHUS
OIIK-1 CnocobeH npuMeHsTh 0a30Bbl€ 3HAHUSI  [pE3yJbTaTOB paObOTHI

(byHAaMEHTaIbHBIX pa3zesioB HayK o 3emIe, 'YMmeeT: BEIOUpPaTh TEXHUYECKUE CPECTBA IS
€CTECTBEHHOHAYYHOI'0 ¥ MaTEMaTHYECKOIO IMKIIOB [M3MEPEHUS OCHOBHBIX ITapaMETPOB
IPY PELICHUH 3a/1a4 B 00JIACTH HKOJIOTUU U TEXHOJIOTMYECKOI0 IIPOLeCcca, CBOUCTB ChIPbS U
MIPUPOAOIIOIB30BAHUS IPONYKINN

Nmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: OCYIICCTBJICHUA
TCXHOJIOIMYCCKOIo 1mpouecca B COOTBETCTBUU C
PCIIIaMCHTOM

3HaeT: 0a30BbIe 3HAHUS B 00JIACTH MaTEMATHKH,
¢busnky, GU3NIeCKON XUMUU 11 00pabOTKU
nH(}OpMAITMU ¥ aHAJIW3a JaHHBIX B 001aCTH
PKOJIOTUU Y MIPUPOJIOIIOIB30BAHUS

'YMeeT: MpUMEHTh 0a30BbIe 3HAHUS (DU3UYCCKHUX
3aKOHOB M aHaJHM3a GU3NICCKUX SBICHUN IS
perIeHus 3a1ad MPoPeCCUOHATBLHOM NS TEIIbHOCTH
MmeeT npakTUYECKUi OMBIT: UCIIOIb30BaHUS
3HAHUN MaTeMaTHYeCKUX, PU3NIECKUX, (PU3HUKO-
XHUMUYECKUX, XMMHYECCKUX METOJIOB MCCIICIOBAHUS
1S peleHus 3a/1a4 npodheCCUOHAIBHON
IeATCILHOCTH

OIIK-2 CnocobeH HCIoIb30BaTh TEOPETUUECKUE
OCHOBBI 3KOJIOTUH, T€0IKOJIOTHH,
MIPUPOIOTIONB30BAHMS, OXPAaHBI IPUPOJIBI U HAYK 00
OKpYXKarolen cpejie B mpoheCCUOHAIbHON
NESTEIIbHOCTU

ITK-3 CriocoOHOCTH OCYIIECTBISITh pa3padoTKy M |3HAeT: 6a30BbIC OCHOBBI €CTECTBEHHBIX HAYK,




IPUMEHEHNE TEXHOJIOTUI pallMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS U OXPaHbI OKPYXKAlOIIeH
Cpelbl, OCYLIECTBIISATH IPOrHO3 TEXHOTEHHOTO

BO3/ICHCTBHSI C yUETOM ITPABOBBIX OCHOB
IIPUPOIOTIONIB30BAHNS U OXPaHbl OKpYXKalOIIeH
Cpenbl

HKOJIOTUYECKHE MTPOOIEMBI KO- i TEXHOC(EPHI U
MPaBOBBIE OCHOBBI MPHUPOAONOIB30BAHUS

'YMeeT: OLIEHUBATh BO3MOXKHBIE OTPHUIIATENbHbIE
MOCJIENCTBUS XO3SIMCTBEHHON NEITEILHOCTH Ha
OKPYKAIOIIYIO CPEAY U METO/IbI YIyUIlICHUS
KayeCcTBa OKPYKAIOILIEH CpeJIbl

MmeeT MpakTUYECKUM ONBIT: TPOBEAECHUS OLICHKU
COCTOSTHUSI M BO3JICHCTBUS Ha OKPYXKAIOIIYIO CPENY,
CIIOCOOHOCTHIO PeaTu30BbIBATH TEXHOIOTHICCKUE
MPOIECCHI 0 MUHUMHU3AIIMA HETAaTUBHOTO BIUSHUS
TEXHOTEHHOTO BO3/ICHCTBUS C yUETOM MPABOBBIX
OCHOB MPHUPOIOTIOIB30BaHUSA U OXPAHBI
OKpY>Karolleu cpeibl

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs moCIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.13 O61mas u HeopraHuyeckas XUMHs,

1.0.21 buonorus,

1.0.17 ®usuxka,

1.0.10 Maremaruka,

1.0.22 Yuenue o 6uocdepe,

1.0.14 Opranuueckasi Xumusi,

1.0.23 T'eorpadus,

YyeOHasi mpaKkTHKa, HAyYHO-UCCIIEI0BATEIbCKAS
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp),
YyeOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

1.0.18 dusnueckne MeTOIbI MCCIIEAOBAHUS 1
MpOrpaMMHBIE CPEJCTBA HA OCHOBE UCKYCCTBEHHOTO
WHTEIICKTA,

DJ1.03 Ou3NKO-XUMHUUECKHI aHaIu3 00bEKTOB
OKpY>Karolleu cpebl,

1.0.16 Konnongnas Xxumus,

YueOHast mpakTHKa, HAyYHO-HCCIIEI0BATEIbCKAs
paboTa (rmonydeHrne NepBUYHBIX HABBIKOB HAyYHO-
HCCIIEIOBATEIbCKOM paboThl) (6 cemectp)

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.22 Y4enune o 6uochepe

3HaEeT: OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHUS U
PBOTIOIMN OMOChephl YMEET: UCTI0b30BaTh
CHCTEMHBIN aHAJIN3 U CUHEPrETUYECKUN IMOAXO0 K
M3YUYCHHIO OKpY Karoleu cpenbl Umeet
MPAKTHYECKUIA OMBIT: UCTIOJIB30BAHMSI CBEJICHUS O
CTPYKType Orochepsl sl pelieHrs IKOJIOTHIESCKUX
npoOieM

1.0.10 Maremaruka

3HaeT: 0a30BbIE MOHATHS, HEOOXOAUMBIE IS
[PEIICHHS MaTeMAaTHICCKUX 3a/1a4, OCBOCHHSI IPYTHX
TUCIUIUIMH YMEET: COCTABIIATh IJIaH PeIICHHUS
3aJ1a41 Ha OCHOBE UMCIOIIMXCS 3HAHUI; CPAaBHUBATh
pa3InyYHbIe CIIOCOOBI pEIeHHs 3a/1a4i U BRIOUPATh
HauOoJIee ONTUMAJIbHBIN criocod MMeeT
MPAKTHYECKHUI OMBIT: HABBIKAMH IJITAHUPOBAHUS
COOCTBEHHOM JEATSIILHOCTH 10 TIOUCKY PEIICHHS
3aa4l Ha OCHOBE UMEIOIINXCS 3HAHUI; HaBBIKAMU
MIOMCKA W OCBOCHHSI HEOOXOIUMBIX JIJISl PEIICHUS
3a1a4i HOBBIX 3HAHUMI




1.0.13 O6mias u HeopraHu4yeckas XUMHUs

3HaEeT: OCHOBHBIE CBOMCTBA 3JIEMEHTOB U MX
XUMHUYECKHUE MpEeBpallleHus, XUMUYeCKre CBOMCTBa
BEILECTB, IPUMEHEHHE XUMUYECKHUX MPOIIECCOB B
COBPEMEHHOM TeXHHKE, TPAKTHUECKOE
WCIIOJIb30BaHUE JOCTHKCHUN XUMUN YMEET:
000011aTh MOTYYEHHBIE PE3YJIBTATHI C
MCIIOJIb30BAaHUEM XMMHUYECKUX 3aKOHOB, PEIBUJIETH
duznyeckne 1 XUMUYECKHUE CBOICTBA BEIIECTB Ha
OCHOBE 3HAaHMSI O CTPOCHHUH BEIIECTBA, IPUPOJIE
XUMHYECKOH CBsI3U MIMeeT npakTU4eCKUi OMBIT:
0a30BBIMU HAaBBIKAMH MPOBEICHUS XUMUYECKOTO
DKCIIEPUMEHTA U OPOPMIICHUS €T0 PE3yIbTaTOB

1.0.14 Opranuueckas Xumus

3HaAeT: OCHOBHBIC 3aKOHBI XUMHH, CTIOCOOBI
MIaHUPOBAHUSI SKCIIEPUMEHTA WIIA aJITOPUTM
pelieHus 3a1a4 YMeeT: TUIAaHUPOBaTh U
OpTraHU30BaTh PadOTY MO PEUICHHIO 3aa4,
BBITIOJTHCHUIO XUMHUYCCKOT'O SKCIICPUMEHTA Nwmeer
MPAKTHYECKHUI OMBIT: TOMCKAa UH(DOPMALIUU ISt
PCIICHHA IOCTABJICHHBIX 3a/la4, HABbIKaMU
OCYILIECTBJICHUS] XUMHUYECKOTO HKCIIEPUMEHTA

1.0.17 ®usuka

3Haet: GyHIaMeHTaIbHbIC 3aKOHBI (PU3UKH YMEET:
BBIJICJISITh KOHKPETHOE (PU3UYECKOE COAEP)KaHUE B
MIPUKJIAIHBIX 3a/1a4ax, pelarb TUIIOBbIE 3a/1a41
MeeT npakTUYECKU ONBIT: UCIIOIb30BaHUS
MOHATUWHOTO anmnapara GU3UKH

1.0.21 Bbuonorus

3HaeT: 6a30BbIEe 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOTo IUKIIOB 151 00paboTKH
uHGOpMAIH U aHAJIKN3a JaHHBIX B 001acTH
AKOJIOTMM U IPUPOJOTIONIB30BAHUS, Pa3HOOOpasue
PKUBBIX OPTaHU3MOB, IPUHIIUIIBI UX
KJaccu(UKaul, OCHOBHBIE ()YHKIIMOHATBHbIE
CHUCTEMBI, CBSI3b C OKpY’Kalollle cpeio YMeerT:
NPUMEHSTH 0a30BbIe 3HAHUS (PU3NIECKHUX 3aKOHOB U
aHaMM3a PU3NYECKUX SIBICHUHN AJIs peleHus 3a1a4
B 00J1aCTH HKOJIOTMH U IPUPOJIOTIONIB30BAHNS,
0a30BbIC 3HAHUSI XUMUHU TIPU MTPOBEICHUH XUMHUKO-
QHAJTMTHYECKUX UCCIICAOBAHMIA B O0JIACTH HKOJIOTUU
U TIPUPOAOIIONB30BAHUS , IPUMEHITh ONTHUMAaIIbHbIE
OHOJIOrMUECKNE METO/IbI aHAIN3a U OLIEHKU
COCTOSTHUSI IPUPOIHBIX CUCTEM, C yUETOM
NEHCTBYIOIUX OrpaHudeHui ViMeeT npakTuaeckui
OTIBIT: HCTIONB30BAHUS 3HAHUS (PyHIaMEHTaTIbHBIX
pa3ziesoB HayK O 3emiie, OMOJIOTUH ISl pEeLIeHUs
3a/1a4 B 001aCTH HKOJIOTHH U TPUPOIOTIONIB30BAHNUS ,
BJIaJICHUS COBPEMEHHBIMH METO/IaMHU HAOIIONEHUS U
OLIEHKH COCTOSIHUS OKPY KAIOIIEH Cpeibl

1.0.23 TI'eorpadus

3HaeT: 3aKOHOMEPHOCTHU paclpeieIeHUs
MPUPOTHBIX PECYPCOB B 3aBUCUMOCTH OT
reorpaduyeckoro MojoKeHHsI peruoHa YMeer:
BBIJICTISITH TNIABHBIE U BTOPOCTETICHHBIE KOMITOHEHTBI
MPUPOTHO-TEPPUTOPHAIBHOTO KoMILIekca Mimeet
MPAKTHYECKHUI OMBIT: UCTIOIB30BAHUS
reorpaduyeckoil HOMEHKIIaTyphI B
npogeCCHOHAIBHON AEATEIbHOCTH; PabOThI €
KapTaMmH B 00JIaCTH PECypCOBEICHUS, OXPaHBI

[IPUPOBI, IPUPOIOIIOIB30BAHUS




YyeOHasi MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKa (2
CEeMEeCTD)

3HaeT: OCHOBBI OA30BBIX 3HAHUMA
€CTECTBEHHOHAYYHOTO U MaT€MaTH4ECKOI0 IIUKJIOB
uist cOopa nHGOpPMAIK U aHATH3a TaHHBIX B
00J1aCTH KOJIOTHH U IPUPOIOTIONIb30BaHUS,
NeiiCTBYIOIIEe 3aKOHOIATENILCTBO B 00IACTH
SKOJIOTUU U MIPUPOJIOTIONH30BAHUS YMEET: METOAAMHU
00paboTKK MHPOPMAIIIH TP MPOBEICHUU XUMHUKO-
QHAIMTUYECKUX HCCIIeIOBAaHUHN B 00JIACTH DKOJIOTUH
U TIPUPOAOIIONB30BaHUS , POPMYITHPOBATH 3a0a4Hl
MCCIIeIOBaHUS IPUPOIHBIX cpen Mimeer
MMPAKTUYECKUI OIIBIT:

YdeOHast MPaKTHUKa, HAYYHO-HCCIIEI0BATEILCKAs
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp)

3HaeT: 0a30BbIE 3HAHMA 111 cOopa U 06paboOTKH
nHGOpMaIH B 00JIACTH SKOJIOTUU U
pPUPOIONIONIB30BaHMs, OCHOBHBIE METO/IbI cOOpa,
00paboTKH, CHCTEeMaTH3aIliy U aHATN3a
UH(OpMaIUK B 001aCTH SKOJIOTHU U
TIPUPOIOTIONE30BAaHIH, TIPUHITHITEI TPOSKTHPOBAHUS
U TIpeJICTaBlIeHNs 0 Mpo(dhecCHoHaIbHON U HayYHO-
MCCJIEI0BATEIBCKON IEATEIBHOCTH YMEET:
NPUMEHSTH 0a30Bble 3HAHUS (PU3UUECKHUX U
XUMHUYECKUX 3aKOHOB M aHAIIN3a SBICHUH IS
peleHus 3aa4 B 001aCTH SKOJIOTHH U
PUPOJIOTIONIB30BaHNUS , POPMYIUPOBATH 3a]Ja4U
UCCIIeIOBaHMs IPUPOIHBIX cpen Mmeer
MIPAKTUYECKUH OIBIT: UCIIOJIb30BAHUS 3HAHUN
€CTEeCTBEHHOHAYYHOT'O0 U MaTeMaTH4ECKOTO IIUKJIOB
TUTST CUCTEMATH3alliy TAaHHBIX TS PEeIICHHUS 33139 B
00JIaCTH IKOJIOTUU M IPUPOAOIOIH30BAHUS,
MIOATOTOBKH PE3YJIbTaTOB HAyYHO-
MCCIIEIOBATEIbCKON AEITEIBHOCTH I UX

pacrpocTpaHeHusI

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO61mmas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 6 3.e., 216 4., 111,75 4.

KOHTAKTHOU PadOThI

Pacnpenenenue no cemecrpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
3 4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuuu (JI) 48 32 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 32 16 16
JlabGopatopusbie pabotsl (JIP) 16 0 16
Camocmosmenvras paboma (CPC) 104,25 53,75 50,5
ITOITOTOBKA K 3K3aMEHY 10 0 10
MIOJrOTOBKA K KOHTPOJILHOMY TECTHPOBAHHIO 8,5 0 8.5
MOJITOTOBKA K J1a00paTopHBIM paboTam 9 0 9
IIOJrOTOBKA K KOHTPOJBHOMY TECTHPOBAHHIO 16,5 16.5 0




MOATOTOBKA K 3a4ETY 21,25 21.25 0
MIOJITOTOBKA KypCOBOM pabOThHI 15 0 15
MOATOTOBKA K IPAKTUUYECKUM 3aHATUSAM 16 16 0
MOATOTOBKA K MPAKTUUYECKUM 3aHSATUSIM 8 0 8
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 15,75 6,25 9,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT sk3ameH, KP

5. Conepkanue TUCHMILIIMHBI

No O0beM ayaUTOPHBIX 3aHATUN IO BUJIaM B Yacax
HaumeHnoBanue pa3aenoB IUCHUTUIMHBI
pasnena Bcero JI 113 JIP
1 | Xumundeckas TepMOJUHAMMKA 16 10 6 0
2 [[TonsTue o (ha30BBIX paBHOBECHUSX 16 6 2 8
3  [(Xumuueckoe paBHOBECHE 4 2 2 0
4  |TepmoauHaMuKa pacTBOPOB 12 8 4 0
S [DnekTpoxuMHuUYecKHe MpOLEeCcChl 12 6 2 4
6  [(Xumuueckas KHHETHKA 24 10 10 4
7 Kosmtonguele cucTeEMEL 12 6 6 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
NeKIuujpas3aena
4acoB
1 1 [IepBoe Hauaa0 TEPMOAMHAMUKH, €TO NPUIOKEHNE K XMMUUYECKUM IIPOLIECCAM. )
TennoeMKocTh. 3aBUCHMOCTD TEINIOEMKOCTH OT TEMIIEPATyPhl.
) 1 3axoH ['ecca. 3aBUCUMOCTD TETIOBBIX APPEKTOB OT TEMIEPATyphl. YpaBHEHUE )
Kupxroda. PacueTs! TermnoBsix 3¢ pexToB.
[TpunoxxeHre BTOpOro Havajia TePMOJUHAMUKN K XMMUYECKHUM IMPOLIECCAM.
3 1 CaMonpon3BOJIBHBIE U HECAMOIIPOU3BOJIbHBIE MPOIIECCHI. TepMOoaMHaMUuYecKas )
00paTuMOCTh U HEOOPATUMOCTD MPOLECCOB. AHATUTUUECKOE BhIPAKEHHE BTOPOTO
Hayaja TEPMOAMHAMUKH.
OHTponus. BeruncneHnne n3MeHEHNs SHTPOIUH [l pa3JIMYHbIX IIPOLIECCOB
4 1 (azoBbIe mepexobl, HarpeBaHUe, paCIIMpPEHUE, CMEILIEHUE UJIeaIbHBIX Ta30B). )
3MeHeHne SHTPONMU KaK KPUTEPHIl paBHOBECHUS U HAIIPABJICHUS
CaMOMPOMN3BOJIbHBIX IPOIECCOB B M30JMPOBAHHBIX CUCTEMAX.
5 1 dyHnameHTanbHoe ypaBHeHue [ nd6ca. YpaBuenue ['nd6ca-I'enpmronpna. )
XUMHUYECKUH MOTEHIIHA.
[TonsTus “daza”, “koMroHeHT”, “cTeneHb cBo0OOALI”. OCHOBHOE yCIIOBHE
TEPMOIMHAMUYECKOTO PABHOBECHSI B TETEPOreHHBIX crcreMax. [IpaBuio ¢a3
6 5 ['m60ca, ero npuMeHeHHe sl aHaJIu3a PAaBHOBECHIA B OJTHO- U )
MHOTOKOMIIOHEHTHBIX cucTeMax. OZHOKOMIIOHEHTHBIE CUCTEMBI. YpaBHEHHE
Knaneitpona-Kinaysuca. ®@azoBbie quarpaMMbl OTHOKOMIIOHEHTHBIX CHCTEM: BOJIBI
U CEpBI.
MOHO- ¥ SJHAHTUOTPOIIHBIE NTEPEXO/IbI. [[ByXKOMIIOHEHTHBIE CUCTEMBI. Da30BbIE
7 2 |[paBHOBECHS B CUCT€Max HACBIIICHHBIN Nap - pacTBOP JETYYUX KUIKOCTEH. 2
JlnarpaMMbl COCTOSIHUS IaBJIEHUE - COCTaB M TEMIIEPATYpa - COCTAB.
/lnarpaMMbl TPEXKOMITIOHEHTHBIX CUCTEM. CUCTEMBI C OTPaHUYEHHON
3 5 [PACTBOPHMOCTBIO /IBYX KOMIIOHEHTOB, NPABHUIIO TapacenkoBa. 3aKoH )
pacnpeesieHus1 paCTBOPEHHOTO BELECTBA MEX/Y IByMsI HECMEILMBAIOLIUMUCS
KUJIKOCTSIMH.
9 3 |BelpakeHHe XMMUYECKOI0 MOTEHIMAaIa )i HAEaJIbHOTO ra3000pa3Horo 2




COCTOSIHUS, JUIS pealbHBIX ra30B. OYrUTUBHOCTH, KOO PHUIIMEHT aKTUBHOCTH,
aKTHMBHOCTH. KOHCTAaHTHI paBHOBeCHS. B3aMOCBSI3b pa3MuuHBIX KOHCTAaHT
paBHOBecCHs. YpaBHEHUE U30TepMbl XUMHUUecKoil peakiuu Bant-T'odda.
3aBUCHMOCTH KOHCTAHTHI PABHOBECHS OT TEMITEPaTyphl. XUMHUECKOE CPOJICTBO.
YpaBHeHUE N300apbl M N30XOPbl XUMHUECKON peaKlnu.

10

O6pa3zoBanue pacTBopoB. PactBopumocTs. PacTBopuMOCTh Ta30B B razax.
PacTBOpUMOCTB ra30B B KUAKOCTIX . B3auMHas pacTBOPUMOCTB JKHJIKOCTEN.
PacTBOPUMOCTB TBEPABIX BEUIECTB B JKUJIKOCTSX.

11

PacTBOpBI HEATEKTPOIUTOB. J[aBiIeHNEe HACHIILIEHHOTO Mapa pa30aBIeHHBIX
pacTBOpoB. 3akoH Payns. JlaBneHue napa ujeaabHbIX U pealbHbIX PaCTBOPOB.
OTKII0OHEHNS OT 3aKoHa Payis.

12

PacTBOpBI HEINEKTPONUTOB. TemnepaTrypa KpUcTalIn3aluy pa30oaBlIeHHBIX
pacTBOpoB. Temneparypa KUIeHHs pa30aBI€HHbIX pacTBOPOB . OcMOTHYECKOE
naBiieHHe B pa30aBlIeHHBIX pacTBOpax. [[oHATHE aKTUBHOCTH PACTBOPEHHOTO
BeniecTBa. KouratuBHbIe CBOICTBA pacTBOPOB.

13

PacTBOpBI 271€KTPOIUTOB . TeopHst MEKTpONIUTHYECKON Arcconuanuu. CTeneHb
nuccormaruy . Cinadsie anekTpoiauThl. KoncTanTa aucconuanuu . CUibHBIC
PIIEKTPOIUTHI . DJIEKTPOIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB.

14

3J'ICKTpI/I‘-IeCKI/IC IIOTCHIIMAJIbI HA (I)EBOBBIX T'paHUIIaXx.

15

["anpBaHUYECKHI 2JIE€MEHT. 9[[(: raJJbBaHUYCCKOTIO 3JICMCHTA.

[\9}

16

DexTpoaHbIN noTeHnuan. YpapHenue Hepacra. Knaccudukarus amekTponos

17

KuHeTrnka roMOreHHbIX XUMHYECKUX peakiuil. TepMmoanHaMuueckue u
KMHETUYECKNE KPUTEPUU NIPOTEKAHUSI XUMUYECKUX pEaKLUi. JIeMEeHTapHbIe
peakiuu. OCHOBHOM MOCTy/aT popMaIbHON XUMHUYECKON KHHETHKU. KoHCcTaHTa
CKOPOCTHU, PEAKIIMH, MOPSAOK U MOJEKYISIPHOCTh XMMUYECKUX PEaKIIUA.

18

C0)XXHBIC pCaKknu: O6paTI/IMLIC, napaJiuICJIbHBIC, ITOCICA0BATCIILHBIC,
COIIPSKCHHBIC. .HI/IMI/ITI/Ip}IIOHIaH cragus.

19

BnusiHue Temneparypbl Ha CKOPOCTh pEeaKIMHU. DHEPIUs aKTUBALlMU.ypaBHEHHUE
AppeHnyca. MeTozpl olpeieIeH!s] SJHEPTUN aKTUBALIMHU U3 OINBITHBIX JaHHbIX.

20

CoBpeMEHHBIE TIPEACTABIECHUS O MEXAHU3ME IEMEHTAPHOTO aKTa XMMHYECKOU
peaxin. Teopust akTuBHBIX coyaapenuii. Ctepudeckuii pakrop. Teopus
[EPEXOHOTO COCTOSHUS, AKTUBUPOBAHHBINA KOMIIJIEKC.

21

Kunetnka ¢potoxumudecknx peakmnuii. OCHOBHBIE 3aKOHBI hoToxumun. Kunetnka
LETHBIX peakuuid. Pa3BeTBIEHHbBIE LEHBbIE peaki. MeXaHn3M BO3HUKHOBEHHS,
pa3BUTHs U 00pbIBa 1eny. KuHeTHnka reTeporeHHbIX MPoLecCoB.

22

OcHoBHbIe TOHATHS. [[oTydeHne 1 CBOMCTBA JUCTIEPCHBIX CUCTEM . MeTo bl
Moty4yeHusi. MOJeKynsIpHO-KMHETUYECKUE CBOKCTBA JUCIIEPCHBIX CUCTEM .

23

MomnexynsipHble B3aUMOACHCTBHS U 0COOBIE CBOICTBA MOBEPXHOCTH pazzena ¢as.
[ToBepxHOCTHOE HaTsKEHHUE . AnicopOumst . YpaBuenue ['1606ca . AxcopOius Ha
rpaHuUIle TBEPAOE TENO — ra3 . AxcopOus u3 pacTBopoB. [ToBepXHOCTHO-
akTuBHBIC BemecTBa (IIAB) .

24

MurieniooopazoBanue . JIBOWHOM 3JIEKTPUUYECKUN CIION U AJIEKTPOKUHETHUECKUE
SIBIICHUSI.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HaunmenoBanue unu KpaTKoC COACPIKAHUC TPAKTUYCCKOIO 3aHATUA, CCMUHAapa

Koi-
BO
qacoB

1

OCHOBHBIE TEPMOJMHAMHYECKHE (PYHKINUU

1

3axoH I'ecca. CnencrBust u3 3axkoHa lecca.

DHTponus. Berunciienre u3MeHeHUs: SHTPOIIUHU ISl Pa3JIMUHBIX MPOIECCOB.
3MeHeHre SHTPONHH KaK KPUTEpUIl paBHOBECHS U HANIPABJICHUS




CaMOITPOU3BOJIBHBIX MPOIECCOB B U30JUPOBAHHBIX CUCTEMAX.
4 ) da30BbIC AMArPaMMBbI ABYXKOMIIOHEHTHBIX cucTeM. [locTpoenue (a3oBbx )
nuarpamm. [IpaBuito peraara.
5 3 |PaBHOBecHE B TOMOT€HHBIX U T€TEPOreHHbIX cucTeMax. KOHCTaHThI paBHOBECHS. 2
PacTBOpbI HENEKTPOIUTOB. [{aBieHNEe HACBIILIEHHOTO NTapa pa30aBIEeHHBIX
6 4 |pactBopoB. 3akoH Payms. Temmeparypa KpucTauM3auy pa30aBIeHHBIX 2
pacTBOpoB. Temmeparypa KureHus pa30aBIeHHBIX PACTBOPOB .
Teopus anexrponautTndeckoil qucconuanuu. CreneHs qucconuanuy . Cialbie
7 4 Ppnexrponutsl. KoncTanTta nucconuanuu . CUIbHBIE JIEKTPOJIUTHI . 2
JJEKTPONPOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.
3 5 DNEeKTPOoIbl. DNEeKTpoxuMuieckue nenu. CaMonponu3BOIbHOCTh )
IIEKTPOXUMUYECKHX ITpoleccoB. YpaBHeHue HepHera
CxopocTth peakinu. OCHOBHOM MOCTYJIaT XUMUYECKoM KuHeTukH. KoHcTaHnTa
9 6  |[CKOPOCTH M BpeMsl MOIYNPEBPALIEHUS, TOPAIOK U MOJIEKYISIPHOCTh PEAKIUU. 2
Peakiyy Hy€BOTO, IEPBOTO U BTOPOTO MOPSIKOB.
10 6 WNuTerpanpabie U muddepeHInaibHbIe METOIBI ONIPECIICHUS TTOPSIKA PEAKITHH. )
BinsiHue temneparypbl Ha CKOPOCTh XMMHUYECKOM pEaKIuu.
1 6 KuneTtuka cinoxubix peaknuid. [TapamnenbHpie (KOHKYPHUPYIOIIHNE) PEAKITHH. )
[TocnenoBarenpHbIe peakiuu. Jlumutupyromas ctaaus. OOpaTuMbIe peakilnuy.
12 6 [Karanus. ®epMeHTHI KaK OMOJIOTMYECKUE KATAIU3aTOPbI. 2
13 6 q)OTOX\I’/IMI/I‘{eCKI/Ie peakuuu. [lepBuuHbIi U BTOpUYHBIE MTpoLiecChl. MexaHu3M )
LETHOW peaKiuu.
14 7 [MoneKynsipHO-KHHETHYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM. 2
15 7 MoJeKysipHbIe B3aUMOCHCTBHSI U 0COOBIE CBOMCTBA MOBEPXHOCTH paszeina (das. ’
[loBEpXHOCTHOE HATSKEHUE
16 7 |/IBOMHOM 3NE€KTPUYECKUI CIION U IIEKTPOKMHETHYECKUE SIBJICHUS. 2
5.3. JIaboparopHbie padoThI
Ne Ne . Kou-Bo
sansTslpasenal HanMeHnoBaH#e Uil KpaTKoe Colep:KaHue J1adopaTOpHO paboThI 4ACOB
1 2 |3akoH pacnpenesneHus 4
2 2 |[locTpoeHue nuarpaMMsbl MJIABKOCTH OMHAPHOMN CHCTEMBbI 4
3 5 [[IoTeHIMOMETPUYECKOE TUTPOBAHUE 4
4 6 OrnpenienieHre KOHCTAHThI CKOPOCTH M SHEPTUH aKTUBALIUU XUMUYECKOMN 4
peaKiuu.
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonuenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
[Honua CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
1. TYM/J] ocH. nur. 1, 526¢. 2. KoncnekT
[MOATOTOBKA K IK3aMEHY nmekuuii. 3. OYMJI oca.ut. 512¢. 4. DYM/] 4 10
mor.siuT. 276¢.
1. ITYM/ ocH. nuT. 1, 526¢. 2. KoHcnekr
[MOIFOTOBKA K KOHTPOJILHOMY T€CTHUPOBaHUIO [nekuuii. 3. OYMJI ocH.out. 512¢. 4. OYM/] 4 8,5
morm.sut. 276¢.
[MOJIFOTOBKA K JIA0OpaTOPHBIM paboTam L HYIYII[ OCH. JuT. 2, 50¢. 2. Koncrexr 4 9
TeKIUH.
[OJrOTOBKA K KOHTpoJIbHOMY TecThpoBaHuio|l. ITYM/] ocH. iurt. 1, 526¢. 2. KoHcniekT 3 16,5




nekiuid. 3. 9YMJI ocH.at. 512¢. 4. OYM/]
nomn.ut. 276c.

IIOATrOTOBKA K 3a4€CTy

1. ITYMJI ocH. mut. 1, 526¢. 2. KoHcniekT
nekiui. 3. 9YMJI ocH.mat. 512¢. 4. OYM/]
morr.JimT. 276¢.

21,25

MOJITOTOBKA KyPCOBOM pabOTHI

1. ITYM/ ocH. muT. 3, 150c. 2. Koncnekr
TTEKITUH.

15

IIOArOTOBKA K IMPAKTUYCCKUM 3aHATHAM

1. Koncnekr nexnuit. 2. [TYM/] gom.aur 1,
200c. 4. ITYM/JI nom.mut 2, 444c.

16

TIOATrOTOBKA K MPAKTUYCCKUM 3aHATHAM

1. Koncnekr nexuwmit. 2. ITYMJI non.aur 1,
200c. 4. ITYM]], gon.out 2, 444c.

6. @OoH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B

cootBercTBHH ¢ [Tonokenrnem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Ne [ Ce-
KM|mectp

Bun
KOHTPOJISI

HasBauue
KOHTPOJILHOTO
MEPOIPUATHUSA

Bec

Makc.

[Topsiok HaYKMCIIeHUsT 0AIOB
Oamn

YVuu-
THIBA-

eTcs B
[TA

[Tpome-
JKyTOYHAs
arTecTanus

3auer

CryneHTaM mpejaraercs TecT u3 25

25

BOIIPOCOB. [IpaBUIIBHBIN OTBET HA BOIIPOC
coorBercTBYeT 1 Oammy. HenpaBuibHbIH
OTBET Ha BONpOC cooTBeTCTBYET () OaIoB.

3a4CT

Texymuit
KOHTPOJIb

KontponpHas
pabora

(TecTupoBaHue)

TecT cocTout u3 15 Bompocos.

15 [IpaBuIBHBIN OTBET HA BONPOC

coorBeTcTBYeT 1 Oamny. HenpaBuinbHbII
OTBET Ha BONPOC cooTBeTcTBYeT O O6asIoB.

3a4CT

Texymmii
KOHTPOJIb

IIpaxTrueckue
3alaHus

CryneHTy HHIUBUAYaIbHO BBIIAIOTCA
[IpaKTUYECKUE 3a1anus . B 3ananum 5

3aganue —1 OasuL.

3anaq. Kaxkioe mpaBuiIbHO BBITTOJTHEHHOE

3a4CT

ITpome-
KyTOYHAs
aTTecTanus

OK3aMeH

Kpurepuu olieHUBaHMS OTBETA Ha
— CTY/ICHT JIEMOHCTPUPYET: IITyOOoKue
W3JI0KEHUH OTBETA HAa BOIIPOC, OTBET

JTOTMYECKH T10CJICI0BATEIbHBIMH,

15 MaTcpualia, IpaBUJIbHOC ITIOHUMAHUC
CYIITHOCTH W B3aMOCBA3HU

TEOpETUUECKUI BOMpocC B Ousere: 5 6amios

HCUYCPIIBIBAIOINEC 3HAHNA B IOHUMAaHWHU,

COZIEPIKATEIIbHBIN, IIOJIHBIN, TPABUJIBHBIA U
KOHKPETHBI;4 O6asia -: TBEpAble 3HAHUS

paccMaTpUBaEMbIX ITPOLIECCOB U SIBJICHUM,
OHAKO, OTBET HEAOCTATOYHO MOJTHEIMN,
HMEIOTCA 1-2 He3HAUMTENILHBIX 3aMeUaHus
MpernoaaBaTes, NOCAEA0BaTEIbHbBIN U
KOHKPETHBIH OTBET, CTYJICHT CBOOOTHO
YCTpaHSIET 3aMeYaHusl MPErnoaaBaTes mo

OK3aMCH|

OTJCJIbHBIM YaCTAM WM ITIYHKTAM OTBCTA, 3




Oaia - TBEpbIE 3HAHUS ¥ TIOHUMAaHNE
OCHOBHOT'0; OTBET HE COJIEP>KUT IPyOBIX
OIIMOOK, HO €CTh 0oJiee 2-X HEeTOYHOCTEH U
3aME4YaHui, PU YCTPAHEHUW HETOYHOCTEM
U HECYIIECTBEHHBIX OIIMOOK B OCBEIICHUU
OTJICJIbHBIX MOJIOKEHHUH TPeOyroTCs
HABOJISIIIIME BOIIPOCHI MPENoIaBaTes; 2-
Oayta —TpyObIe OIMOKH MPU OTBETE HA
BOTIpOC, HO Oosiee 50% OoTBETa COCTABISIOT
MPaBUJIbHBIE CBECHUS, CTYACHT
IEMOHCTPHUPYET HEYBEPEHHBIE U HETOUHbBIE
OTBETHI Ha HABOJISIINE BOIIPOCHI
npenoaasaress, 1 6amn — rpyobie ommoKu
B oTBeTe, MeHee 50% sIBIsroTCS
HEBEPHBIMU, CTYJIEHT JEMOHCTPUPYET
HEMOHUMaHHUE CYITHOCTH U3JIaraeMbIX
rmonoxkeHuii; 0 6aaIoB -HET OTBETA Ha
BOIpoc. 3agaya: 5 6anIoB -3a7aua perieHa
MPaBUIILHO, HAITUCAHBI BCE (DOPMYJIBI, B
(hopMyIIBI IOJICTABIIEHBI BCE ITU(PHI,
MpousBeieH nepeBo B eanHuIbl CU,
HaIIMCaH OTBET. 3a KaXKIbIN
HEBBINOJIHEHHBIN KpUTepHuil cHuMaercs 1
Oas.

Texymmii
KOHTPOJIb

KonTponpHas
pabora
(TecTupoBaHHE)

15

Tect cocrout u3 15 Bonpocos.
[IpaBUIBHBIN OTBET HA BOIIPOC
cooTBeTcTBYeT 1 O6amny. HenpaBuibHbIN
OTBET Ha BONPOC COOTBETCTBYET () OasIoB.

OK3aMCH

Texymmii
KOHTPOJIb

IIpakTrnueckue
3a1aHUsA

CTyneHTy MHIUBUAYaIbHO BBIIAIOTCA
[IpaKTUYECKUeE 3a1anus . B 3ananum 5
3a1a4. Kax1oe npaBUIbHO BBINIOJTHEHHAS
3agaua —1 Oasl.

OK3aMCH|

Texymmii
KOHTPOJIb

JlaGoparopHsble
paboThI

BrinonHenue paboThl. 2 6ana — 3HaHHE
METOJIMKHU M XOJ1a BBITTOJTHEHUST paOOTHI,
paMOTHOE BBITTOJTHEHHUE dKCTIEpUMEHTa. |
0aJuT — OTCYTCTBHE OJHOTO U3
BBIILIECIIEPEYNCIICHHBIX TYHKTOB. O 6aI0B —
HE3HAHWE METOUKHU M XOJ1a BHITOJTHEHUS
paboThl, INOO TpyObIe HEIOUETHI TPU
BBITTOJIHCHUH YKCIIEPUMEHTA, HapyIICHUE
NpaBUJI TEXHUKU 0€30MaCHOCTH NIPU
pabore B mabopatopuu. OTUeT 1Mo
nmabopaTopHoil padote. C1aHHBIN B CPOK U
3a4TEHHBIHN C IEPBOTO pPa3a OTYET
COOTBETCTBYET 3 Oasam, 3Tu 0asuibl
BKITIOUAIOT B C€0sl TEOPETUYECKYIO YacTh (1
0asut) u pacueTHyto yacTh (2 6amna). [1o
OHOMY 0aJuUTy CHUMAETCs B CITydasx:
HETPABIIILHBIX OTBETOB HA YaCTh BOITPOCOB
TEOPHH, HETIPABIIILHOTO HETTPABHIBLHOTO
pacueta. Cpok i cjauu oTuera — 2
HE/IeNU TOCTIe BBIMOIIHEHUS J1a00opaTOpHOH
paboThl, B CiTydae TO3JHEH CAa4un OTYeTa
cHumaetcs 1 6am.

OK3aMCH|

KypcoBas

pabota/mpoexT

KypcoBas
pabota

20

[Tokazarenu oneHuBaHus: BeImoHeHe

MTepaTypHOro 0030pa (TeopeTuueckas

Kyp-
COBbBIE




qacTb): 5 0aIOB — TEOpETUUECKAs YacTh
UMEET JIOTUYHOE, TI0CIe0BaTeIbHOE
W3TI0KCHHIE MaTepraia, UCUePIBIBAIOIIE
PaccCMOTPEHBI COBPEMEHHBIE METO/IbI, 1aHbI
CCBUIKH HA CTAaTbU, OMMyOIMKOBAaHHBIC B
PEUTHHIOBBIX, B TOM YHCIIE, THOCTPaHHbBIX
W3aHMSIX, U MaTEPHUAITbl PEHTHHTOBBIX
KOH(epeHIUil, OpUTHHAIBHOCTh TEKCTa
cocraniseT He MeHbie 80%; 4 6amna -
TEOpETUUECKas 4aCTh UMEET JIOTUYHOE U
MOCJICZIOBATEIFHOE U3JI0KEHUE MaTepuaa,
B HEll MpeICTaBIeHbl JOCTATOYHO
NoAPOOHBIN aHAJIN3 U KPUTHUYECKUH pazoop
COBPEMEHHOTO COCTOSIHUS BOIIPOCA, OTHAKO
AHAIM3 ¥ KPUTHKA MaTepraia BHITIOTHEHBI
HEI0CTAaTOYHO MOAPOOHO, C/IeIaHHbIe
BBIBOJBI HE BCETZIa 000CHOBAHEI,
OpUTMHAJIBHOCTB TeKcTa He Huxke 70%; 3
OaJia - MOSICHUTENbHAS 3aIMHCKA UMEET
TEOPETUUECKYIO IIaBy, Oa3upyeTcs Ha
COBPEMEHHOM IPAKTUYECKOM MaTepuare,
HO UMEET MOBEPXHOCTHBIN aHalN3, B HEU
MPOCMAaTPHUBAETCS HEMTOCIIEIOBATEIHHOCTD
W3JI0KEHHsI MaTepualia, OpUrHHAIbHOCTD
Tekcra Boime 60%; 2 bainia —
TEOpeTUUeCcKas IliaBa YaCTUYHO COJAEPKUT
CCBUIKH HAa YCTapeBIIINE UCTOYHUKHU
TUTepaTyphl, MaTeprall He
CTPYKTYpUPOBaH, MPEACTABIICH
HEIOCIIE0BaTEIbHO, OTCYTCTBYET aHAJIN3
CYIIECTBYIOIIETO TIOJI0KECHUS, KPUTHKA
METOJIOB, OPUTHHAIILHOCTH TEKCTa
cocrasiser 50-60%; 1 0amn —
TEOpEeTUUECKas IJIaBa HE COACPIKUT CCHUTOK
Ha JINTEPATypPHBIC UCTOYHHUKH, THOO
MpeCTaBICHHbIEC INTEPATYPHBIE
WCTOYHHUKH CYIIECTBEHHO YCTapEIH,
M3JI0KEHHBIE B TJIaBe MaTepuai ycTaped,
HE OTBEYAET COBPEMEHHOMY COCTOSTHHIO
BOMPOCA, OPUTUHAIBHOCTD TEKCTA HIKE
50%; 0 6amioB — TeOpeTHUECKask 4YaCTh
OTCYTCTBYeT. Pemienue 3a1a4: 5 6anioB —
BCE TPH 33/1a4M PEIIeHbI 0e3 omuooK; 4
OaJia — UMEIOTCsl HeOOobIINEe HETOYHOCTH
B pelIeHUH 33/1a4; 3 Gajia — He pelieHa
MOJTHOCTBIO OfIHA 3aj1aua; 2 Oasia —
MpaBUJILHO pelIeHa TOJIBKO O/IHA 3adaya; |
0ajuT — peleHa o/iHa 3a/1a4a ¢
HETOYHOCTSIMU ; (0 OAJIJIOB — peleHHs He
npencTaBieHsl. [ paduku u guarpaMmer: 5
0ayIoB — Bce rpaduku U 1uarpamMmbl
MOJTHOCTHIO COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBAHHUSIM,
BBITIOJTHEHBI BEPHO; 4 Oaiia — UMEIoTCs
HEOOJIBIIINE HETOYHOCTH B BBITTOTHEHUHT
rpadukoB M nuarpamm; 3 0asia - UMEIOTCS

paboTHI




yCTaHOBJIEHHBIM TpeOoBaHMsIM; 0

0aJIJIOB - IIPY 3aLUTE CTYACHT

I[IPU BBIITOJIHCHUH KOHTPOJIBHBIX

OLIEHKA 32 Ka)KJJ0€ MEPONPHUAITHE
cHmxkaercs Ha | 6amn. Ecnu npu

SaIIaHI/II/I), TO OLICHKA 3a KaXJJ0€

CYIIIECTBEHHBIC HEJOCTATKU B KAaYeCTBE
rpaduKoB U auarpamm; 2 6ana —
U IMarpaMMBbl BBITIOJIHEHBI HEOPEKHO; 1
0au1 — rpadUKu M TUarpaMMBbl BBITIOTHEHBI
C CYIIECTBEHHBIMU HapyIICHUSIMU

I‘pa(i)I/IKI/I " JuarpaMMbl HE IIPCACTABIICHEI.
3ammra: 5 6ajmIoB - CTYICHT OTJIMYHO
BJIaJIC€T MaTepUaJIOM, JIETKO OTBEYAET Ha
MOCTaBJICHHbIE BOMIPOCHI; 4 Oasna -
CTyIeHT 0e3 0COOBIX 3aTpyIHEHUI
0TBEYAeT Ha OCTABJIEHHBIE BOIIPOCHI; 3
OaJia - IpH 3allUTe CTYAEHT MPOSBIAET
HEYBEPEHHOCTD, ITOKA3bIBAET ci1aboe
3HaHUE BOMPOCOB TEMBI, HE BCEr/a AaeT
MCUEPIBIBAIOIIUE APTYMEHTUPOBAaHHbBIE
OTBETHI HA 3aJIaHHBIC BOIIPOCHI; 2 Oaia —
MpH 3alIUTe CTYAEHT Ha 1-2 Bompoca
BATPYAHACTCA OTBCTUTH WX OTBCYACT C
ommOkamu; 1 Gast - mpu 3aIIuTe CTYICHT
OoJiee 4eM Ha JiBa BOIIPOCa 3aTPYyAHIETCS
OTBETUTH WJIK OTBEYAeT ¢ omuokamu; 0

3aTPyJIHSETCS] OTBEYaTh Ha MMOCTABICHHBIC
BOIIPOCHI 110 €€ TeMe, HE 3HAET TEOPUH
BOIIPOCA, TIPY OTBETE HAa BCE BOTIPOCHI
TOITyCKaeT CyIIeCTBEHHBIC OmuOKU. Ecu

MEPOTPHUATHI CEMECTPOBOI pabOTHI
[IPOUCXOJUT HApYIIEHUE KAJIEHIAPHOTO
[U1aHa ca4yu (yKa3aHHOTO B 3a/1aHUN), TO

BBITIOJTHEHUH KOHTPOJIbHBIX MEPONPUATUI
KypCOBO# pabOThI MPOUCXOAUT HAPYLICHUE
KaJICHIapHOTO IUIaHa ca4yu (YyKa3aHHOTO B

MEpOIpUITHE CHUXKaeTcst Ha 1 Oa.

rpaduku

0aJuIoB —

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU
aTTeCTallUN

[Iponenypa npoBeneHus

Kpurepuu
OLICHUBaHUS

KypCOBbIE pabOThI

[IpoxoxxneHne mMpoMeKyTOUHOM aTTECTALUU SBIISIETCA
00s13aTeNbHBIM. 3aJaHKe BbIIa€TCS B Hauaje ceMecTpa,
BBITIOJIHSETCS CTYJIEHTOM B TE€UEHHE CEMECTpa KakK BUJ
caMOCTOsITeNIbHOM paboThl. [IpemnonaBarens BHICTaBISIET
IIPEIBAPUTEIBHYIO OLIEHKY 3a BBIIIOJIHEHUE 1) INTEpaTypHOTO
0030pa, 2) penieHue Tpex 3aaad, 3) rpauKoB M 1UarpamMm 1
nomyckaeT 4) K 3amure. 3aluTy KypcoBor pabOThl MPUHUMAET
MperoiaBaTelb, BbIIaBIINH 3aanue. Ha 3amure cTyneHT oTBedyaer
Ha BOIIPOCHI IIPEIOJIaBaTelIsl 0 BHIIIOJIHEHHON pabore.

B cooTBeTCTBUM C
. 2.7 Ilomoxenus

OK3aMCH

[IpoxoxaeHne mpomMeKyTOUHOM aTTecTaluu He 00s3aTelNbHO,
BO3MOKHO BBICTABJICHHE OLIEHKH I10 TEKYIIEMY KOHTPOJIIO.

B coOTBETCTBUH C
mm. 2.5, 2.6




dbopme. Bpems mpoBenenus MeponpusTusi COOTBETCTBYeT 180
MUHyTaM. B Ousere aBa TeopeTHYeCKUX BOIIpoca U OAHa 3ajaya.

[IpomesxkyTouHas arTecranus (3k3aMeH) IpoBoaAUTcs B ycTHOU  ([lonoxeHust

3a4CT

IIpoxoxkneHne NpoMeKYyTOUHOHN aTTeCTalluU SABISETCS HE
oOsi3aTenbHbIM. OlleHHBaHuE YYeOHOH 1eITeIbHOCTH
00yJaroIuXcs 1Mo TUCIUIIMHE TPOU3BOAUTCS HA OCHOBAaHUH
perituHra. CTyIEHT BIpaBe yJIy4IIUTh CBOW TEKYLIUH PEUTHHT Ha
3auete. [IpomexxyTouHast arTectaius (3a4eT) MIPOBOJUTCS B B BUJIE
TECTUPOBAHUSI.

B cooTBETCTBUH C
. 2.5, 2.6
[Tonoxxenus

6.3. ITacopt ¢oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pe3ynbrarer 00yueHus

OIIK-1

3HaeT: cTaHAapTHBIE METO/BI MONyYeHHs, UACHTHU(PHUKALIUN 1 UCCIICAOBAHUS
CBOICTB BEIIECTB U MaTepHaioB, paBuia 00pabOTKH U 0POpPMIIEHHUS
pe3ysIbTaToB paboThI

OIIK-1

YMeeT: BI>I6I/IpaTB TEXHUYCCKUC CPCACTBA IS USMEPCHHUA OCHOBHBIX
[napaMCcTpPOB TCXHOJOTHUYCCKOIO IMpouccca, CBOICTB CBhIPbA U IIPOAYKIHHN

OIIK-1

MeeT NpakTUYECKUI OMBIT: OCYIIECTBICHUS TEXHOJIOIMYECKOTO IPOLEcca B
COOTBETCTBUU C PENIAMEHTOM

OIIK-2

3HaeT: 6a30BbIC 3HAHUS B 00JIACTH MaTeMaTHKU, GU3UKH, (GU3NIECKON XUMHUH
u1st 00paboTKK MH(GOPMAITUH M aHAJTN3a JTAHHBIX B 00JIACTH YKOJIOTHH U
MPUPOIOTIONE30BaAHHS

OIIK-2

'YMeeT: npUMeHATh 6a30Bble 3HaHUS (PU3MYECKUX 3aKOHOB U aHAJIN3a
(bu3nUecKuX SBICHUH /Ui peleHus 3a1a4 MpodeCcCHOHATBHOM
e TeIbHOCTH

OIIK-2

HMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS 3HAHUW MAaTEMaTH4eCKUX,
buznyeckux, PU3NKO-XUMHUECKIX, XUMUYECKUX METO/IOB UCCIIEOBAHUS
TJ1s1 peleHus 3a1a4 MpodeCCUOHAIBHON e TETLHOCTH

[1K-3

3HaeT: 0a30BbIE OCHOBBI €CTECTBEHHBIX HAyK, SKOJIOTHYCCKHUEC HpO6JI€MBI 9KO-
14 TCXHOC(I)CpLI " IIPAaBOBBLIC OCHOBBI ITPHUPOAOIIOIIL30BAHNA

[1K-3

YMeeT: OlleHUBaTh BO3MOXHBIE OTPHUIATEIBHBIE TTOCIEACTBHS X035ICTBEHHOM
IEITEIbHOCTH Ha OKPYXKAIOIIYIO CPENY U METOABI YIIYUIIEHU KayeCcTBa
OKpY>Karolleu cpeibl

[1K-3

HMmeeT mpakTU4EeCKUI OMBIT: TPOBEACHUS OLIEHKHA COCTOSIHHS M BO3JICUCTBUSA
Ha OKPYKaIOIIYI0 CPeAy, CIIOCOOHOCTHIO PEan30BhIBATh TEXHOIOTHUECKHE
MPONECCHI 0 MUHUMHU3AIIUA HETATUBHOTO BIUSHUS TEXHOT€HHOTO
BO3JICMCTBHS C YUETOM IIPABOBBIX OCHOB MPHUPOAONOIb30BAaHUS U OXPAHBI
OKpY>KaroIleu cpeibl

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi yqe6H0-MeTonnqec1caﬂ AOKYMCHTAIUA

a) ocHOo8Has

aumepamypa:

1. Crpombepr, A. I. ®usnueckas xumus [Tekcr] yueld. 115 By30B O XUM.
cnermanbHOCTIM A. I Ctpombepr, /1. 1. Cemuenko ; mox pexa. A. I. Ctpombepra. -
6-e u3m., crep. - M.: Beicmas mkona, 2006. - 526, [1] c. un.




2. TopGynos, C. I1. ®usnueckas xumus [ TekcT] yue6. mocobue k jao.
pa6oram C. I1. [op6ynos, JI. S. Kpamap ; FOx.-VYpan. roc. yu-t, Kad. Crpourt.
matepuaisl ; FOYpI'Y. - YUensounck: UznarensctBo FOVYpI'Y, 2000. - 50, [1] c.

3.  Kysnenos, 0. C. ®uznueckas xumus [Texct] Y. 2 Da3oBbie
paBHOBECHSI, TEPMOAMHAMUKA PacTBOPOB, AeKTpoxumus yueo. mocoodue 1O. C.
Kysnenos u nap.; FOx.-Ypai. roc. yu-1, Kad. ®usz. xumus ; FOYpI'Y. - UensOunck:
NznarensctBo FOYpI'Y, 2008

4.  Hecrepenko, B. C. ®u3uko-xuMu4ecKue mpoiecchl B TexHochepe
Koncnekr nexunii B. C. Hecrepenko, E. H. EmenbsnoBa; FOx.-Ypai. roc. yH-T,
Kad. bezonacunocts xuznenesrenbnoct; FOYpI'Y. - Uensbunck: M3narenscTBo
HOYpI'Y, 2001. - 175,[1] c.

6) OononHumenbHas IUmepamypa:

1.  Kparkuit cnpaBounuk pusuko-xumuyeckux Benudut [ Texcr] Coct. H.
M. Bapon, 2. U. Kssr, E. A. Iloaropnas u np. ; nox pea. K. I1. Mumienko, A. A.
PaBnens. - uzn. 7-e, ucnp. - JI.: Xumus. Jlennnrpajckoe otnenenue, 1974. - 200 c.
WIIL.

2. ®wusnueckas xumus [ TekcT]| ¢0. ynmpaxHEHU U 3a]1a4 110 HAPaBIICHUIO
150400 "Meramnyprus" B. . AuToHenko u ap.; nox pex. I. I. Muxaiinosa ; FOx.-
VYpain. roc. yu-1, Kad. ¢us. xumuu ; FOYpI'Y. - Uensounck: Uznarensckuii Llentp
IOVYpl'Y, 2013. - 444, [1] c. ni. 21eKTpOH. Bepcus

8) omeyecmeenHbvle U 3apydedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:

1. The Journal of physical chemistry [Tekct] Hay4. >xypH. Amer. Chem.
Soc. xxypHai. - Easton, Pa: American Chemical Society, 1960-. - Weekly (except for
last week of Dec.) 1993-1996

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1. He mpeaycMOTpPEHO

U3 HUux. y'{€6H0-M6m06M’fl€CKO€ obecnevenue camocmosmenbHou pd60mbl cmydeﬂma:

I.  He mpexycMOTpeHO

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIUs

Haumenosanue
Ne Bun peeypeas | bubnuorpaduieckoe onrcanue
JUTEPATyph ANIEKTPOHHOM
bopme
Beromkun, A. I. OCHOBBI IPO1IECCOB NHKEHEPHOU
DJIEKTPOHHO- bKojyioruu. Teopusi, MpUMEpPHI, 3a/1a4 : yueOHoe mocodue /
OcHOBHAS OuonroTeyHas A. I'. Betomkun. — Cankr-IlerepOypr : Jlans, 2021. — 512
1 Teparypa cucrema c. — ISBN 978-5-8114-1525-0. — TekcT : 3neKTpOHHBIH //
W3/1aTEIbCTBA Jlanb : anekTpoHHO-OuOMHoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/168651 (mara oOpamieHus:
12.01.2022).
MeTouueckre DIEKTPOHHO- Hurmarymnun, H. I @usnueckas v koaionaHas XuMus :
b mocoOust Asns OoubnroTeyHas yueOHuk s cro / H. I Hurmarymnun. — Cankr-IletepOypr
CaMOCTOSITEJIBHOW ~ |cHCTEeMa : Jlanp, 2022. — 276 ¢. — ISBN 978-5-8114-8885-8. —
abOoThI CTY/IEHTA M37aTeIhCTBA Tekct : anekTpoHHbIi // JIaHb : 37eKTpOHHO-0MOIOTe HAs




JlaHn

cuctema. — URL: https://e.lanbook.com/book/183254 (nara
obparmenus: 12.01.2022). — Pexxum moctyna: 1Jisi aBTOPH3.
MOJIb30BATEIICH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpodHo)
2. ®I'AOY BO "HOYpI'Y (HUY)"-Ilopran "Onexkrponnsiii OYpl'Y"
(https://edu.susu.ru)(6eccpodno)

[lepeueHp HCTIONB3yEMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne I CIUTITHHbI

OcHoOBHOE OGOpy,I[OBaHI/Ie, CTCHIbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHKA,

N No
Bun 3anstuit Ay MPeIyCTaHOBICHHOE MPOTPAMMHOE 00€CIICUeHHE, UCTIONB3YEMOE IS
YA pa3IMYHBIX BUAOB 3aHATUN
JlaGopatopusie |301
mTabopaTOpHBIC YCTAHOBKHU, XUMHUUYECKas TOCYyAa

3aHATHS (1a)
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Jlexuun KomrmbroTep, mpoeKTop
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