FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJAIO:
JlnpexTop UHCTUTYTA

I/IHCTI/ITYT CCTCCTBCHHBIX M TOYHBIX

H0i0-Yps

CBEJIEHMS O BIIAJIEJIBLIE T191T
AA

PABOYAS ITPOT'PAMMA

aucuumInHbl 1.0.32 Ouzndeckue 1 XUMUYECKHE MTPOIECChl B PUPOIHBIX U

TCXHOI'CHHBIX CUCTCMAax

s Hanpasiaenusi 05.03.06 Dkosorust 1 NIpUPOIONOIb30BAHUE

ypoBeHb bakanaspuar
¢opma o0yueHus1 ouHas

Kaeapa-pa3padoTUMK DKOJIOTUS U XUMHYECKask TEXHOIOTUS

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 05.03.06 Jkon0rus ¥ MPUPOAONOIH30BAHUE, YTBEPKAEHHBIM IMPUKA30M
Muno6puayku ot 07.08.2020 Ne 894

3aB.xadenpoii pazpaboTynka,
JL.XMM.H., Ipod.

Pazpabotuuk nmporpamMmel,
K.XUM.H., TOTICHT

COI'JTACOBAHO

PykoBonuTens HampaBieHUs
J.XUM.H., Ipod.

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKYMERTOO!

Gopora

an: Pakosa 0.B.

v
19.02.2022

CBEJIEHMS O BIIAJIEJIBLLE 31T

[Kovy Bhian: Apum B. B.
oBI0BATEIE: AV

1t dinvy
[lata 20.02.2022

CBEJIEHMS O BJIAJIEJIBLIE 1911

ro yHi

YenssOMHCK

B. B. ABaun

O. B. PakoBa

B. B. ABaun



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

1.0.23 T'eorpadus,

1.0.10 Maremaruka,

1.0.21 buonorus,

1.0.17 ®usnka,

1.0.22 Yuenue o 6uocdepe,

1.0.14 Opranuueckasi Xumusi,

1.0.13 O61mas u HeopraHuyeckas XUMHUs,
YyeOHasi mpaKkTHKa, HAyYHO-UCCIIEI0BATEIbCKAS
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp),
YyeOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

DJ1.03 Ou3nKO-XUMHIECKHI aHaJTN3 00BEKTOB
OKpY’Kalollen cpeabl,

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

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

1.0.21 buonorus

3HaeT: pa3HooOpa3ue JKUBBIX OPraHU3MOB,
MPUHLIKIIBI UX KIacCU(PUKAIIMH, OCHOBHbIE
(GYHKIMOHATBHBIE CHCTEMBI, CBSI3b C OKPYIKAIOICH
cpenoii, 6a30BbIe 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTeMaTUIEeCKOTO IIUKJIOB I 00paboTKu
nH(MOpMAITIU ¥ aHAJIW3a JaHHBIX B 001aCTH
DKOJIOTHH U IPUPOJIOTIONIB30BAHUS YMEET:
[PUMEHSATh ONTUMaJIbHbIE OMOJIOTHUYECKUE METOIbI
QHAJIM3a U OIICHKU COCTOSIHUS IPUPOTHBIX CUCTEM, C
YYETOM JICHCTBYIOIUX OIrPAHUYEHUIN, TPUMEHSThH
0a30BbIC 3HAHUS (PU3MUECKUX 3aKOHOB U aHAJIHM3a
(bu3nYeCKUX SBICHUN Ui pelleHus 3a1a4 B
00J1aCTH YKOJIOTHH U IPUPOJIOTIONIb30BaHUS,
0a30BbI€ 3HAHUS XUMUU IIPU [TPOBEJCHUH XUMUKO-
QHATMTUYCCKUX MCCIIEAOBAHUHN B O0IACTH IKOJIOTUU
Y IPUPOJIONIONIb30BaHUs MIMeeT mpakTuueCKuil
OTIBIT: BJIAJICHUSI COBPEMEHHBIMU METOAAMH

HaOJIIO/IEHHUS ¥ OLIEHKU COCTOSTHUS OKpY>KaroLei




Cpezbl, NCIIOIb30BaHUS 3HAHUS (PYyHIaMEHTAIBHBIX
pa3zenoB HayK O 3emiie, OMOJIOTUH JJIS PEeIIECHUS
3a1a4 B 00J1aCTH SKOJIOTHH U TIPUPOIOTIONB30BAHMUS

1.0.10 Maremarunka

3HaeT: 0a30BbIE MOHATHS, HEOOXOAUMBIE IS
pEIICHHUS MaTeMaTHICCKUX 3a1a9, OCBOCHHS JIPYTHX
TUCITUIUTAH YMEET: COCTABIIATh IJIaH PeIICHHUS
3aJ1a4M Ha OCHOBE UMEIOIIMXCS 3HAHUI; CPAaBHUBATh
pa3InyYHbIe CIIOCOOBI pEIeHHS 3a/1a4i U BRIOUPATh
HanOoJIee ONTUMAaJIbHBIN criocod MMeeT
MPAKTHYECKHUI OMBIT: HABBIKAMHU TJIAHUPOBAHUS
COOCTBEHHOM JEATSIILHOCTH 110 TIOUCKY PEIICHUS
3aa4l Ha OCHOBE UMEIOIINXCS 3HAHUI;, HaBBIKAMU
MOMCKA W OCBOCHHSI HEOOXOIUMBIX JIJISl PEIICHUS
3a1a4i HOBBIX 3HAHUI

1.0.13 OG1mas 1 HeopraHuveckast XUMHUs

3HAET: OCHOBHBIE CBOMCTBA AJIEMEHTOB U UX
XUMUYECKHUE MPEBPALLECHNS, XUMUYECKHE CBOMCTBA
BELIECTB, IPUMEHEHNE XUMUYECKUX ITPOLIECCOB B
COBPEMEHHOM TEXHUKE, IPAKTHUYECKOE
HCIIOJIb30BAHUE NOCTHKEHUN XUMUU YMEET:
0000111aTh MOYYEHHBIE PE3YJIBTATHI C
MCII0JIb30BaHUEM XUMHUYECKUX 3aKOHOB, IIPEBUIETH
¢uznyeckue U XMMUYECKHUE CBOMCTBA BEILIECTB Ha
OCHOBE 3HAaHHs O CTPOCHHUHM BEIIECTBA, IPUPOJIE
XUMUYECKOH CBsA3M IMeeT npakTU4eCKHil OIbIT:
0a30BbIMH HaBBIKAMU MPOBEJCHNUS XUMUYECKOTO
DKCIIEPUMEHTA U O(POPMIIEHUS €T0 Pe3yIbTaTOB

1.0.23 T'eorpadus

3HaeT: 3aKOHOMEPHOCTH PacTIpeaeIeHHs
PUPOITHBIX PECYPCOB B 3aBUCUMOCTH OT
reorpa(uueckoro IMoJOKeHUs] peTHOHa YMeeT:
BBIICIISATH [VIABHBIC M BTOPOCTEIICHHBIC KOMITOHEHTBI
PUPOHO-TEPPUTOPUATBEHOTO KoMIuiekca Mimeer
MPAKTUYECKHUIA OTBIT: HCIOJIB30BAHUS
reorpaguueckoil HOMEHKIIATyPHI B
poheCCHOHATTLHON JISSITEIbHOCTH; pabOThI €
KapTaMH B 00JIaCTH peCypCOBEICHHS, OXPaHbI
HPUPOJIBI, TPUPOIOIIOIH30BAHUS

1.0.22 Yuenue o 6uocdepe

3HaeT: OCHOBHbIE 3aKOHOMEPHOCTH CTPOCHHUS U
HBOMIONIMHU Ouochepsl YMeeT: UCTI0Nbh30BaTh
CHCTEMHBIN aHAJIU3 U CUHEPTeTUYECKUN MOAXO]T K
U3y4CHUIO OKpYXKarolen cpenst Mmeer
MPAKTHYECKHUI OMBIT: UCTIOJIB30BAHMSI CBEICHUS O
CTpYKType 6uocheps! it peIIeHns YKOJIOTHIECKUX
mpoOiem

1.0.14 Opranuueckast 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: TOMCKa HH(DOPMALIUU ISt
PCIICHHA IOCTABJICHHBIX 3a/la4, HABbIKaMU
OCYILIECTBJICHUS] XUMHUYECKOTO HKCIIEPUMEHTA

1.0.17 ®usuxka

3HaeT: pyHIaMeHTalbHbIE 3aKOHBI (PU3UKU YMEET:
BBI/IETISITh KOHKPETHOE (PU3HUECKOe COiepKaHHE B
MIPUKJIAJHBIX 3a7a4ax, pelarb TUIIOBBIE 3aa4u

meeT npakTUYEeCKU ONBIT: UCIOIb30BaHUS




MOHSATHIHOTO anmapara GU3NKu

YyeOHasi mpaKkTHKa, 03HAKOMHUTEIbHASI TPaKTUKa (2
CEMECTD)

3HaeT: OCHOBBI 0A30BBIX 3HAHUMN
€CTECTBEHHOHAYYHOTO U MaTEMAaTHIECKOTO IIHKJIOB
11 cO0pa MHPOPMALIUK U aHAJTN3a TaHHBIX B
00JIACTH YKOJIOTHU ¥ IPHPOAOTIOIH30BAHUS,
neiicTByoIIEee 3aKOHOIATENECTBO B 00JIaCTH
YKOJIOTUW M TPUPOAOTIONH30BaHUS YMEET: METOAaMHU
00paboTKK MHPOPMAIIH NTPU TPOBEICHUH XUMHUKO-
QHATMTHYECKUX UCCIICAOBAHHIA B O0JIACTH YKOJIOTUH
U IPUPOJIOTIONB30BAHNUS , HOPMYIHUPOBATH 33 a4l
WCCIIeIOBaHMS IPUPOIHBIX cpen Mmeer
NPaKTUYECKHI OTIBIT:

YueOHast MpaKTHUKa, HAYYHO-HCCIIeI0BATEIbCKAs
paboTa (1osly4eHne NEPBUYHBIX HABBIKOB HAy4YHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemMecTp)

3HaeT: 0a30BbIE 3HAHMA 111 cOopa U 00paboOTKH
nHGOpMaIH B 00JIACTH SKOJIOTUU U
pPUPOIONOJIb30BaHMsl, OCHOBHBIE METO/IbI cOOpa,
00paboTKH, CHCTEeMaTH3aIlMy U aHATIN3a
UH(pOpPMaIUK B 001aCTH SKOJIOTHU U
TIPUPOIOTIONIE30BaHHMS, IPUHITHITHI TPOSKTUPOBAHUS
U MIpeJICTaBlIeHus 0 MpodecCnoHaIbHON U HayuHO-
MCCJIEI0BATEIIBCKON IEATEIIBHOCTH YMEET:
NPUMEHSTH 0a30BbIe 3HAHUS PU3UUYECKUX U
XUMHUYECKUX 3aKOHOB M aHAJIN3a SBICHUH JIS
peleHus 3aa4 B 001aCTH SKOJIOTHH U
IPUPOJIOTIONIb30BAHNUS , POPMYIUPOBATH 3a]a4U
UcclieIoBaHNs IpUpoHbIX cpen Mmeer
[IPAKTUYECKUH OIBIT: UCIIOJIb30BAHUS 3HAHUN
€CTEeCTBEHHOHAYYHOI'0 U MaTeMaTHYECKOTO IIUKJIOB
TUTST CHCTEMATH3aluy TAaHHBIX IS PEIICHHUs 33139 B
00JIaCTH SKOJIOTUU M TPUPOAOIOIH30BAHUS,
MOATOTOBKH PE3YJITaTOB HAyYHO-
MCCIIEI0BATEIbCKON AEITEIbHOCTH [T UX

pacrpocTpaHeHusI

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas Tpy10€MKOCTh TUCIUILUIMHBI cOocTaBiseT 6 3.e., 216 1., 111,75 4.

KOHTAKTHOU pabOThI

Pacnipenenenne mo cemectpam
. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
3 4
O6mmas Tpy10EMKOCTh AUCITUTUTHHBI 216 108 108
AyoumopHhvie 3auamusi: 96 48 48
Jlexuuu (JI) 48 32 16
[IpakTdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 32 16 16
Jlabopatopusie pabotsl (JIP) 16 0 16
Camocmosmenvras paboma (CPC) 104,25 53,75 50,5
C IPUMEHEHUEM JIUCTAHITUOHHBIX 00pa30BaTEILHBIX 0
TEXHOJIOTUI
MOATOTOBKA K IK3aMEHY 10 0 10




MOATOTOBKA K 3a4ETY 21,25 21.25 0
MIOJITOTOBKA KypCOBOM pabOThHI 15 0 15
MOATOTOBKA K IPAKTUUYECKUM 3aHATUSAM 8 0 8
MOATOTOBKA K KOHTPOJIbHOMY T€CTUPOBAHUIO 16,5 16.5 0
MTOJITOTOBKA K JIA0OpaTOPHBIM paboTam 9 0 9
IIOATOTOBKA K IIPAKTUYECKUM 3aHATUAM 16 16 0
MIOJrOTOBKA K KOHTPOJILHOMY TECTHPOBaHHIO 8,5 0 8.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 15,75 6,25 9,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT sk3ameH, KP

5. CoaeprkaHue TUCHMILIIMHBI

No OO0beM ayaUTOPHBIX 3aHATUN TIO BUJIaM B 4acax
HaunmenoBanue pasznenoB AUCIUTUIMHBI
paszaena Bcero JI 113 JIP
1 XuMuyeckas TepMOJUHAMHUKA 16 10 6 0
2 [llonstue o $ha30BBIX PABHOBECUSIX 16 6 2 8
3  [Xumumyeckoe paBHOBECHE 4 2 2 0
4  |TepmoauHamHKa pacTBOPOB 12 8 4 0
5 |[2NeKTpOXUMHUYECKHUE MPOIIECCHI 12 6 2 4
6  [(Xumuueckas KHHETHKA 24 10 10 4
7 KonnongHele cucTeMEI 12 6 6 0
5.1. Jlekuun
Ne Ne Koz-
HaunmenoBanue uiim KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIUupaszaena
4acoB
1 1 [lepBoe HauaIO0 TEPMOIUHAMHKH, €TO MPUIIOKEHNE K XUMUUECKUM TTPOIIECCaM. )
TermnoeMKoCTb. 3aBUCHMOCTD TEIJIOEMKOCTH OT TEMITEPATYPHI.
) 1 3akoH ['ecca. 3aBUCMMOCTD TEIUIOBBIX A (EKTOB OT TEMIEpaTypbl. YpaBHEHHE )
Kupxroga. Pacuers! TernnoBbix 3¢ (exTos.
[IpunoxeHre BTOPOro Hayaia TEPMOJMHAMUKY K XUMUYECKHUM TPOIeccam.
3 1 CaMonpou3BOJIbHBIE U HECAMOITPOU3BOJIbHBIE MPOIlecChl. TepMoanHaMuyeckas )
00paTUMOCTh M HEOOPATUMOCTD MIPOIECCOB. AHATMTUIECKOE BHIPAKECHUE BTOPOTO
Hayasjga TePMOAMHAMUKH.
OHTponus. BerancneHnne nu3MeHeHus SHTPONUH JIJIs pa3IMYHbIX MIPOIIECCOB
4 1 (azoBbIe IEpexobl, HATPEBAHUE, PACIIHNPEHUE, CMEIIICHUE H/ICaTbHBIX TA30B). )
V3MeHeHne SHTPONMU KaK KpUTEPHl paBHOBECHUS M HAIIPABIICHUS
CaMOITPOU3BOJIBHBIX MPOIECCOB B M30JMPOBAHHBIX CUCTEMAX.
5 1 dynnamenTanbHoe ypaBHeHHe [ mooca. Ypasuenue ['m60ca-I'enpmronbma. )
XUMUYECKUN MOTEHIINA.
[Tonsitus “daza”, “xoMmnoHeHT”, “cTeneHb cBOOOALI”. OCHOBHOE yCIIOBHE
TEPMOJAMHAMUYECKOTO PABHOBECHSI B TeTEpOTreHHBIX crcteMax. [IpaBumo ¢as3
6 5 ['166ca, ero mpuMeHEeHHE JIJIsl aHAJIM3a PAaBHOBECHI B OJTHO- U )
MHOTOKOMITOHEHTHBIX cucTeMax. OJHOKOMIIOHEHTHbIE CUCTEMBI. YPaBHEHUE
Knaneiipona-Knaysuca. ®a3oBble quarpaMMbl OTHOKOMIIOHEHTHBIX CHCTEM: BOJIbI
U CEphL.
MoOHO- 1 PHAHTUOTPOMHBIE TePeXo/ibl. JIByXKOMIOHEHTHBIE CUCTEMBI. Da3oBbIe
7 2  |paBHOBECHS B CHCTEMax HACBIIIEHHBIN Map - paCTBOP JETYUHX KHUIKOCTEH. 2
JlnarpaMmbl COCTOSTHUS IaBJICHHUE - COCTAaB M TEMIIEpaTypa - COCTaB.
8 2 |[lmarpamMMbl TPEXKOMIOHEHTHBIX CUCTEM. CHCTEMBI C OTPaHUYECHHOU 2




PACTBOPUMOCTBIO JIBYX KOMIIOHEHTOB, IIPaBWiio TapaceHkoBa. 3aKOH
pacrpeneneHns pacTBOPEHHOIO BEIIECTBA MEXK/Y ABYMSI HECMEIINBAIOLIUMUCS
PKUTKOCTSIMU.

BhipakeHne XUMHUYECKOTO IMOTEHIMAIA JIJIsl UIealIbHOTO Ta3000pa3HOro
COCTOSIHUS, JUIsl peaibHbIX ra30B. OyruTuBHOCTH, KOA(G(ULIUEHT aKTUBHOCTH,
aKTUBHOCTb. KoHCTaHTHI paBHOBecHs. B3aMMOCBS3b pa3InyHbIX KOHCTAHT
paBHOBeCHs. YpaBHEHUE U30TEPMbI XUMUYecKol peakiuu Bant-Todda.
3aBUCUMOCTb KOHCTAHThI PABHOBECHS OT TEMIIEPATYPbl. XMMHUECKOE CPOJCTBO.
YpaBHEHHE U300apbl U U30XOPbl XUMUUECKON pEeaKIiHy.

10

O6pa3oBanue pacTBOpoB. PacTtBopumMocTs. PacTBOpUMOCTH Ta30B B ra3ax.
PacTBOpUMOCTH Ta30B B KHUAKOCTSIX . B3anMHas pacTBOPUMOCTD KUAKOCTEH.
PaCTBOpI/IMOCTI) TBCPABIX BCIICCTB B JKUJIKOCTAX.

11

PacTBOpBI HEIEKTPONIUTOB. [{aBieHNE HACKIILIEHHOTO NTapa pa30aBIeHHbIX
pacTtBopoB. 3akoH Payns. JlaBneHue napa uieaabHbIX U pealbHBIX PACTBOPOB.
OTkIJIOHEHUs OT 3akoHa Payisi.

12

PacTBOpHI HEAEKTPOIUTOB. Temneparypa KpucTaIn3aiy pa30aBIeHHbBIX
pacTBOpoB. Temmneparypa KUIeHus pa30aBlIeHHbIX pacTBOPOB . OcMOTHUECKOE
naBiieHHE B pa30aBICHHBIX pacTBOpax. [IoHATHE aKTUBHOCTH PaCTBOPEHHOTO
BenlecTBa. KomuraruBHbele CBOMCTBA paCTBOPOB.

13

PacTBOpBI 371€KTpOaUTOB . Teopus 3MeKTpoauTUIeCKON auccoruanun. CTerneHb
mucconuaiuu . Crnadsie sanekrponuTsl. KoncranTa nucconuanuu . CUibHbIE
DIIEKTPOIUTHI . DIEKTPONPOBOTHOCTD PACTBOPOB JEKTPOIUTOB.

14

DJEKTpUUYECKHE MOTEHIIUAIbI Ha ()a30BbIX I'paHUIAX.

15

["anbBannueckuit anemeHT. JJIC raibBaHUYECKOTO 2JIEMEHTA.

\9}

16

JneKTpoAHbIi noteHman. Ypasaenue Hepucra. Kiaccudukanms snexTpoos

17

KHHeTHKa TrOMOT€HHBIX XUMHUECKUX peakiuil. TepMoauHaMUUeCcKue U
KMHETUYECKHE KPUTEPUHU POTEKaHUsI XUMUYECKUX peakluil. DleMeHTapHbIe
peaxi. OCHOBHOM nocTynaT GopmanbHOM XMMHUYeckoil kuHeTuku. Koncranta
CKOPOCTH, PEAKIINH, TOPSAOK ¥ MOJIEKYIIPHOCTh XMMHUYECKUX PEAKIIAMN.

18

C0)XHBIC p€aKkunu: O6paTI/IMBI€, napaiiCJIbHbIC, ITOCICA0BATCIILHBIC,
COIIPSI’KCHHBIC. .HI/IMI/ITI/IPYIOH_IB.H cTraaus.

19

BiusHre Temneparypbl Ha CKOPOCTh peaKLUU. DHEPrusl aKTUBALIMH. ypaBHEHUE
AppeHnyca. MeTozpl onpeieTICHHs] SHEPTUN aKTUBAILIMHU U3 OIBITHBIX JaHHbBIX.

20

COBpeMeHHLIG MpEaACTaBICHHUA O MCXaHU3MCE SJICMCHTAPHOI'O aKTa XUMHUYECKOU
peakiuu. Teopust akTUBHBIX coynapenuit. Ctepudeckuii pakrop. Teopus
[EPEXOHOTO COCTOSIHUS, AKTUBUPOBAHHBIN KOMIIJIEKC.

21

Kunetuka poroxumuyeckux peakiuidi. OCHOBHbIE 3aKOHBI poToxuMuu. Kunernka
LENHBIX peakiuii. Pa3BeTBieHHbIE IIeNHbIE peakui. MexaHn3M BOZHUKHOBEHUS,
pa3BUTHA 1 00pbIBa 1leny. KuHeTrnka reTeporeHHbIX IpoleccoB.

22

(OCHOBHBIC TTOHSTHS. HonyquI/Ie U CBOMCTBA AUCTICPCHBIX CUCTEM . MCTOI[LI
[MOJTyYCHM. MOJ'I@KYJ'IHPHO-KI/IHCTI/I‘ICCKI/IG CBOMCTBa AUCTICPCHBIX CUCTEM .

23

MornexyisipHbIe B3aUMOJICHCTBHS 1 0COObIE CBOMCTBA TIOBEPXHOCTH paszena das.
[ToBepxHOCTHOE HaTsKeHHUE . AncopOumst . YpaBHenue [ m606ca . AncopOrmus Ha
TpaHUIE TBEPAOE TEJIO — ra3 . AjncopOnust u3 pacTBOpoB. [IoBepXHOCTHO-
akTuBHBIC BemecTa (IIAB) .

24

Muriemiooopa3oBaHue . [[BOHHOM 37EKTPUUYECKUI CIION U JIEKTPOKMHETHYECKUE
SIBJICHUA.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUSA

Ne

pasnenal

HanmenoBanwne ummn KpaTKo€ COACPIKAHUC IMTPAKTUICCKOIO 3aHATHUA, CCMUHAapa

Koi-
BO
4acoB




1 1 |OcHoBHBIE TepMOTUHAMUYECKUE (PYHKIIH 2
2 1  [3akon I'ecca. CnenctBus u3 3akona ['ecca. 2
OHTponus. BerunciaeHne N3MEHEHNs DHTPOIHMH JUIsl pa3INYHbIX IPOLECCOB.
3 1 [FI3MeHeHue SHTPONMM KaK KPUTEPUN PABHOBECHS U HAIIPABJICHUS 2
CaMOIIPOM3BOJIbHBIX IIPOLIECCOB B M30JIMPOBAHHBIX CUCTEMAX.
4 ) ®da30BbIe AHMArpaMMbl ABYXKOMIIOHEHTHBIX crcTteM. [locTpoenue gpa3zoBbix )
nuarpaMm. [IpaBuito peraara.
5 3 |PaBHOBecHE B TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMaX. KOHCTaHTBI paBHOBECHS. 2
PacTBOpBI HEANEKTPOIUTOB. J[aBiIeHHE HACHIIIEHHOTO Mapa pa30aBIeHHbIX
6 4 |pactBopoB. 3akoH Payms. Temmeparypa KpucTaum3anuy pa30aBIeHHBIX 2
pacTBOpoB. Temreparypa KMIIeHUs pa30aBICHHBIX PACTBOPOB .
Teopus anexrponaurnyeckoil qucconuanuu. Crenens qucconuanuy . Cinalble
7 4 pnekrponutsl. Koncranta nucconuanuu . CUIIbHBIE DJIEKTPOJIUTHI . 2
JEKTPONPOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.
] 5 ONEeKTpoIbl. DIEKTpOoXUMUUeckue nenu. CaMonponu3BOJIbHOCTh )
IEKTPOXUMUYECKUX ITpoLieccoB. YpaBHeHue HepHcera
CxopocTth peakiinu. OCHOBHOM MOCTYJIaT XUMUYEeCKOoM kuHeTuku. KoHctanTta
9 6  [CKOPOCTH M BpeMsl MOJYIIPEBPAILICHUS, TOPSIAOK U MOJIEKYJISIPHOCTh PEAKITUU. 2
Peakuyy HyJ€BOTO, IEPBOTO ¥ BTOPOTO MOPSIIKOB.
10 6 WuTterpanbabie U AuddepeHnnanbHble MeTOIbI ONpeIeIeHUs OPsIIKa PeaKIInu. )
Bnusinue Temneparypbl Ha CKOPOCTh XUMUYECKOW peakiny.
1 6 Kunernka cinoxsbIx peakuuil. [lapamiensHblie (KOHKYpUPYIOIINE) PEAKIIHH. )
[TocnenoBarenbHble peakiyu. Jlumutupytromas craaus. OOpaTumble peaklum.
12 6 |Karayms. ®epMeHTHI Kak OMOJIOTMYECKHUE KaTalu3aToPhl. 2
13 6 q)OTOX\I’/IMI/I‘leCKI/Ie peakuuu. [lepBUYHBIN 1 BTOpUYHBIE MPOLIECChl. MeXaHu3M )
LIETHOW peaKkuy.
14 7 |MonexkynsspHO-KMHETHUYECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM. 2
15 7 MosekysipHble B3aUMOJIEHCTBUS M 0COObIE CBOMCTBA MOBEPXHOCTH pasena ¢as. )
[IoBEpXHOCTHOE HATSKEHUE
16 7 |/IBOMHOM 3IEKTPUYECKUM CIION U DIIEKTPOKMHETUYECKUE SIBJICHUS. 2
5.3. JlabopaTtopHbie padoThI
No No . Koin-Bo
sansTslpasena HaumeHoBaHue uinm KkpaTkoe cojiepyKaHue 1adopaTopHoil paboThI HACOB
1 2 [3akoH pacnpeneneHus 4
2 2 |[locTpoeHue nuarpaMMsbl IJIABKOCTH OMHAPHOMN CHCTEMBbI 4
3 5 |[IoreHIMOMETPUYECKOE TUTPOBAHUE 4
4 6 Onpenenenne KOHCTaHThl CKOPOCTH M SHEPTUH AKTUBALIMM XUMHUYECKON 4
peakiuu.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Cnucoxk nureparypsl (¢ yKa3zaHUEM Kou-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CeMmecTp| BO
pecypc JacoB
1. IYM/] ocH. nur. 1, 526¢. 2. KoHcnekT
[MOATOTOBKA K IK3aMEHY nekuuid. 3. OYMJI ocn.mmr. 512¢. 4. OYM/] 4 10
nor.auT. 276c¢.
HONTOTORKA K 3a9eTy 1. HYIYII[ OCH. JuT. 1, 526¢. 2. KoHcniekT 3 2125
nexuui. 3. 9YMJI ocH.ouT. 512¢. 4. OYM/I ’




morm.sut. 276¢.

MOJITOTOBKA KypCOBOM paboThI

1. ITYM] ocH. mut. 3, 150c. 2. KoHcnekr
JIEKITHI.

15

TIOATOTOBKA K MPAKTUYCCKUM 3aHATHUAM

1. Koncnekr nexuwmit. 2. ITYMJI nomn.our 1,
200c. 4.

I[TYMJ] nomn.ourt 2, 444c.

IIOATOTOBKAa K KOHTPOJIbHOMY TCCTUPOBAHUIO

1. ITYM]] ocH. mut. 1, 526¢. 2. KoHcniekT
JTeKITUH.
nomn.ut. 276c¢.

3. OVYM/I ocu.ut. 512c¢. 4. OYM]] 3

16,5

[MO/IFOTOBKA K JIA0OpaTOpHBIM paboTam

1. ITYMJ] ocH. nut. 2, 50c. 2. Koncnekr
JTEKITUH.

IIOATOTOBKA K IIPAKTUUCCKHUM 3aHATHUAM

1. Koncnexkr nekiuid. 2. ITYM/] non.ymr 1,
200c. 4.

I[TYM/] nom.our 2, 444c.

16

IIOATIOTOBKAa K KOHTPOJIbHOMY TCCTUPOBAHUIO

1. ITYM/I ocH. muT. 1, 526¢. 2. KoHcniekt
JICKIIMI.
morn.ut. 276¢.

3. OYMJI ocH.mut. 512¢. 4. DOYM/] 4

8,5

6. TeKyll_[I/Iﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHASA aTTECTAllUA

KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIBHOCTH 00yYaIOIIUXCHI.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIBHOTO (Bec [Topsinok HauuceHus 6aI0B
KM|mecTp| KOHTpoOis MEDONDISTIS Oamn eTcs B
potp A
TMone CryneHTaM npejjaraercs TecT u3 25
p BornpocoB. [IpaBUIbHBIN OTBET HA BONPOC
1 3 JKyTOUHAs 3auet - | 25 . [3auer
cooTBeTcTBYeT 1 O6amny. HenpaBuibHbIN
aTTecTanus
OTBET Ha BOMPOC cooTBeTCTBYET () OaIoB.
TecT cocTout u3 15 Bonpocos.
N KonTponbHas N
Texymmii [IpaBUIBHBIN OTBET HA BOIIPOC
21 3 pabora 1| 15 . [3auer
KOHTPOJIb cooTBeTcTBYeT 1 O6amny. HempaBunbHbIN
(TecTupoBaHUE)
OTBET Ha BONpOC cooTBeTcTBYET () OaIOB.
CTyneHTy UHIMBUIyaIbHO BBIJAIOTCS
3 3 Texymuii | IIpakTrueckue 1 5 MpakTU4eCcKue 3ajanus . B 3aganun 5 sauer
KOHTPOJIb 3a1aHUS 3aja4. Kaxmaoe npaBUibHO BBIMIOJTHEHHOE
samadue —1 Oasn.
Kpurepuu olieHMBaHUs OTBETA Ha
TEOPETUIECKUI BOMPOC B Ouiere: 5 6amios
— CTYJIEHT IEMOHCTPUPYET: NIIyOOoKHe
MCYEPIIbIBAIOIINE 3HAHUS B TIOHUMAHUH,
W3JI0)KEHUH OTBETA HA BOIIPOC, OTBET
[Tpome- JTOTUYECKH MOCIIeIOBATEIIbHbIN,
4| 4 AKyTOUHAS DK3aMeH - | 15 |comepxkaTenbHBIN, TOJHBINA, MPABWIBHBIN U [PK3aMEH
aTTecTalus KOHKPETHBII;4 0asia -: TBEp/bIe 3HAHUS
MaTepHalia, IpaBUIbHOE TOHUMAHKE
CYIIHOCTU U B3aUMOCBSI3U
paccMaTpUBAEMBbIX MPOLIECCOB U SIBJICHUM,
OHAKO, OTBET HEAOCTATOYHO MOJIHBIM,
MMEIOTCS 1-2 HE3HAYUTENIbHBIX 3aMEUaHUs




MpenoaBaTeis, MoCAeA0BaTeNbHbIN 1
KOHKPETHBIH OTBET, CTY/IEHT CBOOOTHO
yCTpaHseT 3aMeUaHusl MIPENnoJaBaTes Mo
OTJEJIbHBIM YacCTSM U ITyHKTaM OTBeTa; 3
Oaia - TBEp/bIE 3HAHUS U TIOHUMAaHUE
OCHOBHOT'0; OTBET HE COJIEP>KUT IPyOBIX
OIIMOOK, HO €CTh 0oJiee 2-X HEeTOYHOCTEH U
3aMEYaHui, PU YCTPAHEHUN HETOYHOCTEH
U HECYIIECTBEHHBIX OIIMOOK B OCBEIICHUU
OTJIEJIbHBIX MOJIOKEHHUH TPeOyroTCs
HABOJISIIIIME BOIIPOCHI MPENoiaBaTes; 2-
Oayta —TpyObIe OIMOKH MPU OTBETE HA
BOTIpOC, HO Oosiee 50% OoTBETa COCTABISIOT
MPaBUJIbHbBIE CBEICHUS, CTYACHT
IEMOHCTPHUPYET HEYBEPEHHBIE U HETOUHbBIE
OTBETHI Ha HABOJISIINE BOIIPOCHI
npenoaasaress, 1 6amn — rpyobie ommoKu
B oTBeTe, MeHee 50% sIBIsroTCS
HEBEPHBIMU, CTYJIEHT JJEMOHCTPUPYET
HEMOHUMaHHUE CYITHOCTH U3JIaraeMbIX
rmonoxkeHuii; 0 6aaIoB -HET OTBETA Ha
BOIpoc. 3agaya: 5 6anIoB -3a7a4a perieHa
MPaBUIILHO, HAITUCAHBI BCe (hOPMYJIBI, B

(b OopMyIIBI TIOJICTABIIEHBI BCE ITU(PHI,
npousBeieH nepeBo B eanHuIbl CU,
HaIMCaH OTBET. 3a KaXKIbIN
HEBBINOJIHEHHBIN KpUTepHuil cHuMaercs 1
Oas.

Texymmii
KOHTPOJIb

KonTponpHas
pabora
(TecTupoBaHUE)

15

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

OK3aMCH

Texymmii
KOHTPOJIb

IIpakTrnueckue
3a1aHUsA

CryneHTy MHIUBUAYaIbHO BBIIAIOTCA
[IpaKTUYECKHUe 3aanus . B 3ananum 5
3a1a4. Kax1oe npaBUIbHO BBINIOJTHEHHAS
3agaua —1 Oasl.

OK3aMCH|

Texymuit
KOHTPOJIb

JlaGopaTtopHbie
paboTsl

BrinonHeHue paboThl. 2 6ana — 3HaHHE
METOJIMKHU M XOJ1a BBITTOJTHEHUST paOOTHI,
paMOTHOE BBITTOJTHEHHUE dKCTIEPUMEHTA. |
0aJu1 — OTCYTCTBHE OJHOTO U3
BBIILIECIIEPEYNCIICHHBIX TYHKTOB. 0 6aI0B —
HE3HAHWE METOIMKHU U XOJ1a BHITOJTHEHUS
paboThl, INOO TpyObIe HEIOUETHI PU
BBITTOJIHCHUH YKCIIEPUMEHTA, HapyIlICHUE
MpaBUJI 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€0s TEOPETUYECKYIO YacTh (1
0asut) u pacueTHyto yacTh (2 6amna). [1o
OHOMY 0aJuUTy CHUMAETCs B CITydasx:
HETPaBUJIBHBIX OTBETOB HA YaCTh BOIIPOCOB
TEOPHH, HETIPABIIILHOTO HETTPABHILHOTO
pacueta. Cpok i cjauu oTuera — 2

HCACIIN ITOCJIC BBIITIOJIHCHU A J'Ia60paT0pH0ﬁ

ODK3aMCH




paboThl, B Clydae MO3HEH CAa9u OT4eTa
cunMaercsd 1 oal.

Kypcosas
paboTa/mpoexT

Kypcosas
pabora
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[Toxa3aTtenu onieHMBaHus: BoinoaHeHue
TUTEpaTypHOro 0030pa (TeopeTnueckas
yacTh): 5 0aJUI0B — TeOpeTUUECKas 4acTh
MMEET JIOTUYHOE, TI0CIEA0BaTEIbHOE
M3JI0KEHHE MaTepuaa, HCUEepPIbIBAOIIE
PacCMOTPEHBI COBPEMEHHBIE METO/IbI, IaHbI
CCBUIKH Ha CTaThH, OIyOIMKOBaHHBIC B
PEUTHHIOBBIX, B TOM YHCJIE, HHOCTPAHHBIX
W3aHMIX, 1 MaTEPHAITBI PEHTHHTOBBIX
KoH(epeHIUil, OPUTHHAIBHOCTh TEKCTa
cocraniseT He MeHbIe 80%; 4 6amna -
TEOpEeTUYECKasi YaCTh UMEET JIOTUYHOE U
MOCJIeZI0BaTEIbHOE U3JI0KEHNE MaTepuana,
B HEHl MpeICTaBIeHBI JOCTATOYHO
MoJPOOHBIN aHAN3 U KPUTHUECKHI pazoop
COBPEMEHHOTI'O COCTOSIHUS BOIIPOCA, OTHAKO
QHAJIN3 ¥ KPUTHKA MaTepHalia BHITOTHECHBI
HEJI0OCTATOYHO MOJIPOOHO, CeTaHHbIe
BBLIBOJIBI HE BCErna 000CHOBAHEI,
OpPUTMHAJIBHOCTH TeKcTa He Hike 70%; 3
OaJia - MOSCHUTENbHAS 3allHCKa UMEEeT
TEOPETUYECKYIO IT1aBy, Oa3upyeTcs Ha
COBPEMEHHOM IPaKTUUYECKOM MaTepuale,
HO MMEeT TTOBEPXHOCTHBIN aHAIH3, B HEH
[IPOCMaTPUBAETCS HEMOCIIE0BATEIHHOCTD
W3TI0KEHHSI MaTepHala, OPUTHHATBHOCTD
TexcTa Beime 60%; 2 0amia —
TEOpETUIECKas TJIaBa YACTUYHO COMAEPKUT
CCBUIKH Ha YCTapeBIINE UCTOUHUKU
TUTepaTyphl, MaTeprall He
CTPYKTYpUPOBaH, MPeACTaBIECH
HEMoCJIeJ0BaTeNIbHO, OTCYTCTBYET aHAIIU3
CYILECTBYIOIIETO MOJI0KEHNS, KPUTHKA
METOJIOB, OPUTHHAILHOCTH TEKCTa
cocTaBigeT 50-60%; 1 6amn —
TEOpeTUYECKas IIaBa HE COIEPKUT CCHIJIOK
Ha TUTepaTypHbIe HICTOYHHUKH, JTHOO
MPECTaBICHHBIE IUTEPATYPHBIC
VMCTOYHHUKH CYIIECTBEHHO yCTapelH,
W3TI0KEHHBIE B TJIaBE MaTepuai ycTaped,
HE OTBEYAET COBPEMEHHOMY COCTOSIHUIO
BOMPOCA, OPUTUHATIBHOCTh TEKCTa HIKE
50%; 0 6anoB — TeOpETUYECKAST YaCTh
OTCYTCTBYeET. Pemenue 3ama4: 5 6anioB —
BCE TPH 3aJ1a4¥ pemieHbl 0e3 omuook; 4
0asta — UMEIOTCSI HeOOIbIINE HETOUHOCTH
B pEIICHUH 3aj1a4; 3 O6ayiyia — He perieHa
MOJTHOCTHIO OJIHA 3aj1aua; 2 Oasna —
MPaBUJIBHO peIIeHa TOJIbKO OJHA 3ada4a; |
0asu1 — pelreHa oj{Ha 3a/1a4a C
HETOYHOCTAMU ; O 6aJIJIOB — peleHust He
npeacTaBieHsl. [ paduky u fuarpaMMer: 5
0aJsI0B — Bce TpaduKy U IUarpaMMbl
[IOJIHOCTBIO COOTBETCTBYIOT

Kyp-
COBBIC
paboThI




YCTaHOBJICHHBIM TPEOOBAHMSIM,
BBITTOJTHEHBI BEpHO; 4 Oaiiia — MMEIOTCS
HEOOIBIIINE HETOYHOCTH B BBITTOJTHEHUHT
rpadukoB U nuarpamm; 3 0asia - UMEIOTCS
CYIIIECTBEHHBIC HEJOCTATKU B Ka4eCTBE
rpaduKoB U auarpamm; 2 6anina — rpaguku
W IMarpaMMBbl BBITIOJIHEHBI HEOPEKHO; 1
0aut — rpadUKu M TUarpaMMBbl BBITIOTHEHBI
C CYIIIECTBEHHBIMU HApPyIICHUSIMU
YCTaHOBJICHHBIM TpeOoBaHusIM; () 6aIoB —
rpaduKu 1 qUarpaMMBbl HE TIPEJICTABIICHBI.

0aJIJIOB - IIPY 3aLUTE CTYACHT

I[IPU BBIITIOJIHEHUH KOHTPOJIBHBIX

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

3ammra: 5 6a/IoB - CTYICHT OTJIMYHO
BJIaJI€ET MaT€pUaJIOM, JIETKO OTBEYAET Ha
MOCTaBJICHHbIE BOIIPOCHI; 4 Oasa -
CTyIEeHT 0e3 0COOBIX 3aTpyIHEHUN
0TBEYAeT Ha MOCTABJIEHHBIE BOIIPOCHI; 3
OaJia - IpH 3alUTe CTYAEHT MPOSBIAET
HEYBEPEHHOCTD, TOKA3bIBAET ci1aboe
3HaAHUE BOMPOCOB TEMBI, HE BCEr/a AaeT
MCUEPIBIBAIOIINE 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 3aTPYAHSIETCS
OTBETUTH WJIM OTBEYAeT ¢ omuokamu; 0

3aTpyJAHSETCS] OTBEYaTh Ha MMOCTABICHHBIC
BOIIPOCHI 110 €€ TeMe, HE 3HAeT TEOPUH
BOIIPOCA, TIPY OTBETE HAa BCE BOTIPOCHI
TOITyCKaeT CyIeCTBEHHBIC OmuOKU. Ecun

MEPOTPUATHI CEMECTPOBOM pabOTHI
[IPOMCXOJUT HApYLIEHUE KAJIEHIAPHOTO
IU1aHa ca4yu (yKa3aHHOTO B 3a/1aHUN), TO

BBITIOJTHEHUH KOHTPOJIBbHBIX MEPONPUSATUI
KypCOBO# pabOThI MPOUCXOAUT HAPYLICHUE
KaJICHIapHOTO TUIaHa ca4yy (YKa3aHHOTO B

SaIIaHI/II/I), TO OLICHKA 3a KaXXJ10€

MEpOIpUITHE CHUXKaeTcst Ha 1 Oa.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepin
p Y p yparp OLICHUBAHUSA
aTTecTaluu
IIpoxoxkeHne MPOMEKYTOUHOM aTTeCTalluu SBIISETCS HE
oOsi3aTenbHBIM. OlleHHBaHUE YYEOHOH 1eATeIbHOCTH
B cooTBeTcTBUM C
saueT 00yyaroumMxcs No JUCUMILIMHE POU3BOJUTCS HA OCHOBaHUU L2526
perituHra. CTyAEHT BIpaBe YIyUYIIUTh CBOM TEKYIIUM PEUTHHT Ha HO.J'IO.)K’CH.I/I?{
3auete. [IpomexyTounas arrecraius (3a4eT) IPOBOAUTCS B B BUJIE
TE€CTUPOBAHUSI.
JK3aMeH [IpoxokieHrne MEpONPHUSATHSI IPOMEKYTOUHOM aTTECTALMKI B cooTBeTCTBUM C




cootBeTcTBYeT 180 MuHYyTaM. B Omitere aBa Te€OpETUIECKUX
BOMPOCA U OfIHA 3a/1a4a.

apisieTcs o0s3aTenbHbIM. [IpomMekyTouHas arTectanus (9k3amen) [om. 2.5, 2.6
MIPOBOIUTCS B yCTHOU popme. Bpems nposenenust mepornpusitus ([lomoxeHus

KypCOBbI€ pabOThl | IMPEIBAPUTEIBHYIO OLIEHKY 3a BBIIIOJIHEHUE 1) IUTEpaTypHOTO

[TpoxoxkaeHne mpoMeKyTOUHON aTTECTAIUU ABIISIETCA
00s13aTeNbHBIM. 3aJaHKe BBIIa€TCS B HaUaje ceMecTpa,
BBITIOJTHAETCS CTYJIEHTOM B TE€UEHUE CEMECTpPa KaK BU/T
CaMOCTOSTENIbHOM paboThl. [IpemnonaBaTens BEICTaBISIET

0030pa, 2) peuieHne Tpex 3aj1ay, 3) rpauKoB U TUarpaMm u
JomycKaeT 4) K 3amure. 3aluTy KypcoBor pabOoThl MPUHUMAET
npernojaBarelib, BbIAABIINH 3a1anue. Ha 3amuTe cTyieHT oTBeyaeT
Ha BOTIPOCHI TIPETIOIaBaTesl TI0 BHITOJTHEHHOM padoTe.

B cootBercTBUM C
. 2.7 [MonoxeHus

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Pe3ynbrarer 00yueHus

OIIK-1

3HaeT: cTaHAapTHBIE METO/BI MONyYeHHs, UACHTHU(PHUKALIUN 1 UCCIICAOBAHUS
CBOICTB BEIIECTB U MaTepHaioB, paBuia 00pabOTKH U 0POpPMIIEHHUS
pe3ysbTaToB paboThI

OIIK-1

YMeeT: BI>I6I/IpaTB TEXHUYCCKUC CPCACTBA IS USMEPCHHUA OCHOBHBIX
[apaMEcTpPOB TCXHOJOTHUYCCKOI'O IMpouccca, CBOICTB CBhIPbA U IIPOAYKIHHN

OIIK-1

MeeT NpakTUYECKUI OMBIT: OCYIIECTBICHUS TEXHOJIOIMYECKOTO IPOIecca B
COOTBETCTBUU C PENIAMEHTOM

OIIK-2

3HaeT: 6a30BbIC 3HAHUS B 00JIACTH MaTeMaTHKU, GU3UKH, GU3NIECKON XUMHUH
u1st 00pabOoTKK WH(GOPMAITUH U aHAJTN3a JTAHHBIX B 00JIACTH YKOJIOTHH U
MPUPOIOTIOE30BaAHHS

OIIK-2

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

OIIK-2

HMeeT mpakTUYEeCKUI OMBIT: UCITOJIb30BAHUS 3HAHUW MAaTEMaTH4eCKUX,
buznyeckux, PUINKO-XUMHUECKIX, XUMUYECKUX METO/IOB UCCIIEOBAHUS
TJ1s1 peleHus 3a1a4 npodeCCUOHAIBHON e TETLHOCTH

[1K-3

3HaeT: 0a30BbIE OCHOBBI €CTECTBEHHBIX HAyK, S5KOJIOTHYCCKHUEC HpO6JI€MBI 9KO- n

14 TCXHOC(i)CpLI " IIPAaBOBBLIC OCHOBBI ITPHUPOAOIIOIIBL30BAHNA

[1K-3

YMeeT: OlleHUBaTh BOZMOXHBIE OTPHUIATEIBHBIE TOCIEACTBHS X035ICTBEHHOM
IEITEIbHOCTH Ha OKPYXKAIOIIYIO CPENY U METOMBI YIIYUIIEHU KayeCcTBa
OKpY>Karolleu cpeibl

[1K-3

HMmeeT mpakTU4EeCKUI OMBIT: TPOBEACHUS OLICHKHA COCTOSIHHS U BO3JICUCTBUSA
Ha OKPY’KaIOIIYI0 CPeAy, CIIOCOOHOCTHIO PEan30BhIBATh TEXHOIOTHUECKHE
MPOECCHI 0 MUHUMHU3AIIUA HETATUBHOTO BIUSHUS TEXHOT€HHOTO
BO3JICMCTBHSI C YUETOM IIPABOBBIX OCHOB MPHUPOAONOIb30BAaHUS U OXPAHBI

OKpY>KaroIleu cpeibl

(DOH,HBI OOCHOYHBIX CPCACTB 110 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO

HaxoasaTCs B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi yqe6H0-MeTonnqec1caﬂ AOKYMCHTAIUA

a) ocHo8Has

aumepamypa:




1. Crpomb6epr, A. I'. dusndeckast xumus [ TekcT] yuel. a1t By30B IO XUM.
cneruaibHOCTIM A. I. Ctpombepr, /1. I1. Cemuenko ; nox pea. A. I. Crpombepra. -
6-¢ u3a., crep. - M.: Beicias mkona, 2006. - 526, [1] c. u.

2.  TopOysnos, C. I1. ®usnueckas xumus [Tekcr] yue6. mocobue k jab.
pa6oram C. I1. [TopOynos, JI. SI. Kpamap ; FOx.-VYpan. roc. yu-1, Kad. Crpourt.
matepuaisl ; FOYpI'Y. - Uensounck: MznarensctBo FOVYpI'Y, 2000. - 50, [1] c.

3. Kysueuos, 0. C. ®uznueckas xumus [ Texcr]| Y. 2 da3oBble
paBHOBECHS, TEPMOIMHAMUKA PACTBOPOB, AMeKTpoxumus yued. nocoodue 1O. C.
Kysnenos u np.; FOx.-Ypai. roc. yu-1, Kad. ®usz. xumus ; FOYpI'Y. - UensaOunck:
N3parensctBo FOYPI'Y, 2008

4.  Hecrepenko, B. C. ®u3uko-xuMudecKue mpoiecchl B TexHochepe
Kouncnexkr nexumit B. C. Hecrepenko, E. H. EmenbsinoBa; FOx.-Ypai. roc. yH-T,
Kad. be3zonacHocts xxu3nenestenbHocT; FOVYpI'Y. - UensOunck: M3narenbcTBoO
IOYpl'Y, 2001. - 175,[1] c.

0) OononHUMeENbHASL IUMePamypa:

1. Kparkuii cnpaBounuk pusuko-xumuueckux senuuut [Teker] Coct. H.
M. Bapown, 2. U. Kgsr, E. A. I[logropnas u ap. ; nox pen. K. I1. Mumenko, A. A.
Pasnens. - u3n. 7-e, ucnp. - JI.: Xumus. Jlennnrpaackoe ornenenue, 1974. - 200 c.
WII.

2. ®usuyeckas xumus [ TekcT] cO. ynpakHEHUH U 3aJ1a4 M0 HAMPABICHUIO
150400 "Metannyprus" B. 1. Autonenko u ap.; nox pen. I. I. Muxaiinosa ; FOx.-
VYpain. roc. yu-1, Kad. ¢us. xumuu ; FOYpI'Y. - Uensounck: Uznarensckuii Llentp
IOVYpI'Y, 2013. - 444, [1] c. un. 35eKTpOH. Bepcus

8) omeyecmeenHvle U 3apyOedtCHbLE HCYPHANBL NO OUCYUNTUHE, UMerowuecs 6 bubauomexe:
1. The Journal of physical chemistry [Tekcrt] Hay4. »kypH. Amer. Chem.
Soc. xypHain. - Easton, Pa: American Chemical Society, 1960-. - Weekly (except for
last week of Dec.) 1993-1996

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
I.  He mpexycMOTpeHO

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
I.  He mpexycMOTpPEeHO

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bun peeypeas | bubnunorpaduyeckoe onrcanme
JTUTEPaTy P AIIEKTPOHHOUN
dhopme
Betomkun, A. I. OCHOBBI TPOIIECCOB MHAKEHEPHOH
JIEKTPOHHO- bKosoruu. Teopus, MpUMepHl, 3a1a4u : yaeOHoe mocoodue /
OCHOBHAS OubIMoTeUHAS A. I'. Beromkun. — Canxkr-IletepOypr : Jlansp, 2021. — 512
1 reparypa cuctema c. — ISBN 978-5-8114-1525-0. — TekcT : 3neKTpOHHBIH //
W31aTeIbCTBa Jlanb : anekTpoHHO-OubMHoTeuHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/168651 (nata obpareHus:
12.01.2022).
2 [Metoauueckue DIIEKTPOHHO- Hurmarynnun, H. I @usnyeckas 1 KouionaHast XuMus :




nHocoOus I

CaMOCTOSATEILHOU
paboTHI CTy/IEHTA

OnOIHOTEYHAS
cucreMa
W31aTelIbCTBA
JlaHb

yuebnuk i cno / H. I. Hurmatymnmun. — Cankr-IletepOypr
: Jlanp, 2022. — 276 c. — ISBN 978-5-8114-8885-8. —
TekcT : anekTpoHHbIH // JlaHb : SIeKTPOHHO-O0MOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/183254 (narta
obpamtenus: 12.01.2022). — Pexxum nocTyna: 1uis aBTOpHU3.
10JIb30BaTEIEN.
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