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1. O0mme moJoKkeHUs

Jucnuminna «@u3ndeckasi XHMH» OTHOCUTCS K 4acTH, (popMHUpyeMOl y9acTHUKaMU 00-
pa3oBaTeNIbHBIX OTHOUICHHHM Yy4eOHOTo IlaHa, BXOJSIIET0 B COCTaB 00pa3oBaTeNbHON MPOrpaMMbl
Beiciiero oopaszoBanus 18.03.01 «Xumuueckasi TexHosorus» (npopuinb — [Moaydyenue u nepe-
patoTKa MaTepuaI0B HA OCHOBE MPUPOJAHBIX U CHHTETUYECKUX MOJIUMEPOB).

HopmaruBHO-MeToanueckoi 6a3oii uist pa3paboTku pabodei mporpaMMbl y4eOHOH AHUCIIN-
TIHHBL «DU3nYecKkass XMMMS SBIISIOTCA:

. ®enepanbHblii 3akoH «O06 o6pazoBannu B Poccuiickoit dexepannny, yrBepKISHHBIH
npuka3zoM MunoOpHayku PD Ne 273-D3 ot 29.12.2012;

. [Tpuka3 Muno6puayku Poccun Ne 301 ot 05.04.2017 r. O0 yTBep>KACHUU TOPSIIAKA
OpraHM3allii M OCYLIECTBJICHUS O0O0pa3oBaTENbHON MACSATENBHOCTH IO 00pa30BaTeIbHBIM
porpaMMaM BBICIIEr0 00pa3oBaHUs - MporpaMMaM OakallaBprara, IporpaMMaM CIIeIHaTUTETa,
MporpaMMaM MarucTparypsbl.

. [Ipuka3z MunucrepcTBa Tpyaa U couuanbHoM 3amuThl Poccniickoit denepanuu ot
11.02.2021 Ne 601 «O06 ytBepxaeHuu npodeccuoHanbHoOro cranaapra - 26.027 «Cnenuanuct
10 nepepadoTKe MOJUMEPHBIX H KOMIIO3MIIHOHHBIX MATEPHAIOB.

. [Ipuka3z MunucrepcTBa TpyAa U couuanbHoM 3amuThl Poccuiickoit denepanuu ot
12.10.2022 Ne 6461 «O06 ytBepx)aeHun npodeccruonaibHoro cranaapra - 23.041 «Cnenunanuct
10 TeXHOJIOTHH LeJII0JI03HO-0yMasKHOT0 IIPOU3BOACTBAY.

. @denepallbHbIl  TOCYHApCTBEHHBIM  00pa30BaTENIbHBI  CTaHJApT  BBICIIETO
obpazoBanus (PI'OC BO) no manpasiernro noarotopku 18.03.01 «Xwumudeckass TEXHOJIOTHS
(ypoBeHb OakanaBpHar), yTBepKICHHBIN pukazoM MuHucrepcTBa o0pa3oBanus u Hayku PD Ne
922 ot 7 aBrycra 2020 r.;

e VYuyeOHble TUIaHBI  00pa30BaTENbHONM  MPOTPAMMBI  BBHICIIETO  OOpa30BaHUS
HanpaBienus 18.03.01 - Xumuueckass texHomorusi (npodmib - [lomydenue u mepepaboTka
MaTepUajIoB HA OCHOBE MPHUPOAHBIX U CHHTETHYECKHUX MOJIMMEPOB), MOJATOTOBKH OaKaiaBpOB IO
OYHOM, OYHO-3a04HOM M 3a04HON (popmam oOyudeHus, ogoOpeHHble YdeHbIM coBeToM YIJITY
(mporoxoin Ne 3 ot 21.03.2024).

e OOyuenue mo oOpazoarenbHOl 18.03.01 - Xumudeckas TexHosjorus (mpopuib -
[Tonydenue u mepepaboTka MaTepHalioB Ha OCHOBE MPUPOAHBIX M CHHTETUYECKUX MOIHUMEPOB)
OCYILIECTBIISIETCS] HA PYCCKOM SI3BIKE.

2. [lepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHS MO TUCIHUILINHE, COOTHECEHHBIX C MJIAHU-
PYeMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM NPOrpaMMbl

[InanupyemMbIMH pe3ynbTaTaMyi O0Y4YEHHUs 10 JUCLUIUIMHE SBIISIOTCS 3HAHUS, YMEHUs, Bila-
JICHUS] W/WIN OIBIT JeSTEIbHOCTH, XapaKTepU3YIOLIIe 3TaIbl/ypOBHU (POPMUPOBAHUS KOMIIETEHLINN
U obOecreunBarouIie JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS 00pa3oBaTENbHON Ipo-
IPAMMBI B LIEJIOM.

Iesb ocBOeHMS TMCHUIIMHBI — (JOPMHUPOBAHUE y O0YUAIOIIUXCSA CUCTEMBI 3HaHUI HE00X0-
JUMBIX JUISL peLIeHUs 3a/1a4 Ipo(decCHOHaIbHON 1eATEeIbHOCTH, @ HMEHHO U3y4YeHHE U 00bICHEHUE
OCHOBHBIX 3aKOHOMEPHOCTEH ONIPEIEIAIOIINX HANpaBJIEHHOCTh XHMUYECKUX U (U3HKO-
XUMHUYECKUX MPOLIECCOB, CKOPOCTH MX MPOTEKAHUsI C YUETOM PA3IUYHBIX (DAKTOPOB, B TOM UHUCIIE U
BHEUIHUX.

3aga4yu AUCHMILIMHBI:

— JaTh CTYACHTaM HEOOXOIMMBIC TEOPETHUECKUE 3HAHHUS O CTPOCHUH BEILECTBA, TEPMOJIU-
HaMMKE XUMHUYECKUX MPOLECCOB, XUMUUECKUX U (Da30BBIX PaBHOBECHSIX, CBOMCTBAX MOJIEKYJISPHBIX
Y MOHOTE€HHBIX PAaCTBOPOB, MIEKTPOAHBIX IMOTEHIMAIAX U TaJbBAHUYECKUX JIEMEHTaX, 3aKOHOMEP-
HOCTAX XUMHYECKUX PEaKLUN;



— Hay4yuTh MOJB30BAThCS PA3IMYHBIMU NMPUOOpaMH U 00OPYAOBAaHHEM IPU PEIICHUHU pa3-
JUYHOTO POJa XUMUYECKHX, PU3NYECKUX U (PU3UKO-XUMHUYECKHX 3a71a4;
— cpopMupOBaTH HAYYHOE MBILICHUE;
— HAYYHTbh IOJIb30BAThCAd y4eOHOM, HAYYHOH JIMTEPAaTypOil U CIPaBOYHBIMU MaTepUalaMu
IIPU PEUICHUH 33124 U 00padOTKe Pe3yIbTaTOB AKCIIEPUMEHTA;
— naTh 0a30BbI€ 3HAHUS JUIS CO3/IaHUSI HAYYHO-TIPAKTUYECKOW OCHOBBI U3YUYCHHS AUCLIUILINH
npodeccnoHALHON HAMIPABICHHOCTH.
IMpouecc u3yyeHusi JUCHMILIMHBI HANIPaBJIeH HA ()OPMHUPOBaAHUE CJIEAYIOIIMX 00IIENmpPo-
(eccHOHAIBHBIX KOMIETEHIMIA :
OIIK-1 - CnocobeH u3y4arh, aHaIU3UPOBATh, UCIIOJIb30BaTh MEXAaHU3Mbl XUMHUUECKHX peaK-
U, TPOUCXOIAIINX B TEXHOJOTHYECKUX IMPOIECCaX U OKPYKAIOIIEM MHPE, OCHOBBIBAsACH HA 3HA-
HUSX O CTPOEHUU BEILECTBA, MPUPOJE XMMHUUECKON CBSI3U M CBOMCTBAX Pa3IMYHBIX KJIACCOB XUMHU-
YECKUX 3JICMCHTOB, COCIII/IHGHPIfI, BCIICCTB U MaT€puajioB

B pesyabTare nzyueHus JMCHMIJIMHBI 00yYAIOMINIACS J0JIKEeH:

3HATh:

— TeruioBbIe () (HEKTh XMMUYECKON pEeaKIifii, OCHOBHBIE 3aKOHBI TEPMOXUMHUHU, XUMUYECKOE
u (a3zoBoe paBHOBECHE, OCHOBHBIC 3aKOHBI 3ekTpoxumun: Konbpayma, OcBanbna, @apanes; oc-
HOBHBIC TMOJOXXEHUS XUMHYECKONH KHHETHMKHM U OCOOCHHOCTH BIHUSHHUS Pa3IMUYHBIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOW PEaKIINH;

yMeTh:

— OTIPEACTATh HANpaBICHUE XUMUYECKON PEaKIMU U YCIOBUS €€ MPOTEKaHUS B BBIOpAaHHOM
HaIpaBJICHUH;

— PacCcUMTaTh BBIXOJ IPOLYKTOB PEAKIINH;

— OIPEAEIATH. IEKTPOIPOBOJAHOCTE PACTBOPOB, AIEKTPOIHBIE NMOTCHIUAIBI, CKOPOCTh XU-
MHYECKUX PEAKIUN;

— IPUMEHATH MOy4YeHHbIC 3HAHUS MPHU PEIICHUH 33]a4 MPo(ecCHOHATBHON 1eATeTbHOCTH.

BJIA/1€Th:

— XUMHYECKUMHU U (PU3UKO-XUMUYECKUMHU METOJAMH SKCIIEPUMEHTAILHOTO HCCIEI0BaHUS
Pa3IMYHbIX 00BEKTOB OKPY’KAIOIIEH CPE/bl;

— OCHOBAMH OIIPENEICHUSA COCTaBa CUCTEM, METOAAMU MPEICKA3aHUs IPOTEKAHUS BO3MOXK-
HBIX XUMHUYECKHUX PEAKIIUM.

OcBoeHue 1aHHON JUCLHUIUIMHBI SBJISETCS HEOOXOJUMOM OCHOBOM IS JalbHEHIIEro u3yde-
HUS TPO(ECCUOHATBHBIX IUCHUIUIMH HAlPaBJIEHUS IOJITOTOBKU OaKalaBpoB.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Jannast ydeOHasi TUCITUIUIMHA OTHOCUTCS K 00s3aTeNbHON YacTh Oyioka 1, 4To O3HayaeT
dhopmupoBaHHE B MpoIecce 00yueHus y 0akaaBpa OCHOBHBIX 00IIeNnpodecCHOHANBHBIX 3HAHUNA 1
KOMITETEHIINI B paMKax BBIOPaHHOTO Mpoduiist ¥ MpodhecCHOHATBEHOTO CTaHIapTa.

OcBoOcHHE JTAaHHOU JAUCIHUILTAHBI SBJISCTCS HEOOXOIUMONW OCHOBOM JIJIS ITOCIICTYIOIIETO H3Y-
yerust qucruiuind OITOIT un Hanrcanus BRITYCKHON KBaNU(UKAIMOHHON pabOTHI.

Hepequb 0680116111/[661}01/141/06, conymcemeyruwux u obecnevusaemvlx ducuunﬂuu

ObecnieunBaroniye ConyTcTByromue Ob6ecnieurBacMbIe

1. [ToaroroBka k mpore-
MaTemaTika JlononHuTENbHBIC TaBbl Ma- | JIype 3aH_[I/Il;bI Y 3alllkTa

TEMATHUKH BBITTYCKHOHN KB (H-

KallMOHHOW paboThI
2. [Ipoueccel n annapatsl
dusuka Kommonanaa xumust XUMHUYECKOH TEXHOJIO-
TUH




3. AHanuTHYecKas XuMus u Qpu-
3UKO-XMMHYECKHE METOJIBI
UCCIIEIOBAHMUSI

VYka3aHHbIE CBSI3U JIUCUUIUIMHBI JAIOT OOYy4aromieMycsi CUCTEMHOE IpE/CTaBICHHE O KOM-
TJICKCE M3y4YaeMbIX TUCHUIUIHH B cooTBeTcTBUU ¢ PI'OC BO, uT0 oOecneunBaeT TpeOyeMbIil Teo-
pETHYECKU YPOBEHb U MPAKTHUUECKYIO HAMIPABICHHOCTh B cUCTeMe 00ydeHUs U OyAyliei aesTenb-
HOCTH BBIITYCKHUKA.

4. O6bem AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIAX C YKA3AHUEM KOJIUYECCTBA aKaAICMUICCKUX Ya-

COB, BbIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4YaloIIUXCs ¢ penojaBareieM
(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEJILHYI0 padoTy 00y4yaloumxcs
OO11as TpyJJ0EMKOCTh JUCHUTLTHHBI

Bcero akageMnueckux 4acoB
Bun yuebnoit paboThl ouHast popMa | 3ao4Has popMa | OYHO-3a0YHAS
dbopma

KonrakTHasi padoTa ¢ npenojaBarejieM*: 98,6 28,6 446
nexuuu (JI) 48 12 24
npaktuueckue 3anstus (113) - - -
naboparopHbie padoTs (JIP) 50 16 20
WHBIC BUJIbI KOHTAKTHOM PabOTHI 0,6 0,6 0,6
CamocrosiTesibHass padoTa 00y4YaKIIUXCH: 1174 187,4 1714
U3ydeHHE TEOPETUIECKOTO Kypca 40 87 79
NOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 41 87 79
KypcoBasi paboTta (KypcoBOil MPOEKT) - -
MOJATOTOBKA K MPOMEKYTOYHOM aTTeCTAIINHI 36,4 13,4 13,4
Bu1 npoMeKyTOYHOI aTTecTalu: IK3aMeH, 3a4eT | IK3aMeH, 3a4eT | IK3aMeH, 3a4eT
Oo6mas Tpya10eMKOCTh 216/6

*KoHTakTHas paboTa 00ydaromuXcs ¢ MperojaBaTeeM, B TOM YUCIe ¢ IPUMEHCHUEM JIMCTaHIMOHHBIX 00pa3oBaTelb-
HBIX TEXHOJIOTHH, BKJIFOYACT 3aHSTUS JICKIIMOHHOTO TUMA, U (MJIH) 3aHATHS CEMHHApPCKOTO TUIIA, 1ab0OpaTOpHBIE 3aHA-
Tus, ¥ (WIN) TPYNIOBBIE KOHCYJIBTAUHY, U (WJIN) HHANBHIYaJbHYIO Pab0Ty 00ydaroImerocs ¢ mpernoaaBareiem, a TakkKe
aTTeCTAIJMOHHBIE MCIIBITAHUS IIPOMEKYTOUHOM aTTecTaluu. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE BHJIbI Y4EOHO
JIeSITEIIFHOCTH, TIPEyCMaTPUBAIOIIIE TPYIIIOBYIO M HHANBUIYaIbHYIO paboTy 0Oydaromuxcs ¢ npernojaasareneM. Yacs
KOHTaKTHOW paboThl onpenenstorcs [lonoxkenneM 00 opraHU3allMK U MPOBEJICHUN KOHTAKTHOM pabOTHI MpH peanu3a-
KM 00pa30BaTeNbHBIX MPOrPaMM BBICIIEr0 0Opa3oBaHUs, yTBEPXJICHHbIM YueHbIM coBeToM YIJITY ot 25 despans
2020 rona.
5. Conep:kanue TUCHUILUINHBL, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jesam)
C YKa3aHUEM OTBCACHHOI0 HA HUX KOJHYECTBA AKATCMHUIECCKHUX YaC0B

o4HasA ¢opMa 00y4eHHUsI

No Loy CamocrosTenbHas
- HaumenoBanue pasnena AUCIUTUINHBI JI 113 JIP KOHTaKTHOM
/11 pabora
paboThI
1 | Beenenue B kypc «Dusnyeckas
A yp 4 - 8 12 15
xumus». CTpOCHUE BEIIECTBA.
2 XuMHYECKasi TEPMOIMHAMIKA 12 - 8 20 15
3 Xumnueckue u Gha3zoBbIe
b 16 - 12 28 20
paBHOBECHS
4 | DIeKTpoXuMus 8 - 12 20 20
5 XuMHuuecKass KHHETHAKA 8 - 10 18 11




Bcero
Ne . CaMocTosTenpHast
HanmMenoBaHue pa3aena JUCHUILIMHEL JI 113 JIP KOHTaKTHOM
n/m pabota
paboThI
Hroro no paznenam: 48 - 50 98 81
IIpome:kyTouHasi aTTecTanusi 0,6 36,4
Bcero 216
3a04Hasi popma 00y4eHus
Bcero
Ne . CamocrosTenpHas
HaumenoBanue pa3aena AUCHUILTUHBI JI 113 JIP KOHTaKTHOM
/I pabora
paboThI
1 | Beenenue B kypc «Puzudeckas 2 ) ) 5 20
xumus». CTpOEHHUE BEIIECTBA.
2 | XuMmHu4eckas TepMOAMHAMUKA 2 - 4 6 25
3 Xumnueckue U Gha3oBbIe
b 2 - | o4 6 39
paBHOBECHS
4 | DnexTpoxumus 2 - 4 6 45
5 XuMuuyeckass KHHETHUKA 4 - 4 8 45
HToro no pasgenam: 12 - 16 28 174
IIpomexyTouHAast aTTeCTALMSA - - - 0,6 13,4
Bcero 216
04HO-3a04Has (popma o0yueHHust
Bcero
Ne . CaMocTosTeNnbHas
HaumeHnoBaHue pa3aena IUCIUILUIMHbI JI 113 JIP KOHTaKTHOM
/I pabota
paboTsl
1 | Brenenue B kypc «Puznyeckas 4 i 4 8 5
xumus». CTpoeHue BellecTBa.
2 XHUMHUYEcKasi TEPMOJIMHAMHKA 4 - 4 8 25
3 Xumnueckue 1 (ha3oBbIe
¢ 4 S| o4 8 47
paBHOBECHS
4 | DnexTpoxumus 4 - 4 8 42
5 XuMHuueckass KHHETHUKA 8 - 4 12 42
HTtoro no pasnenam: 24 - 20 44 158
IIpoMe:kyTOUHasI aTTECTALMSA - - - 0,6 13,4
Bcero 216

5.2. Copep:xanue 3aHATHI JIEKIIMOHHOTO THIIA

1.BBenenue B Kypc «@Pusudeckasi XUMHUA ».

1.1. Ocnosuvie pasoenvr ¢usuveckou xumuu. 3HaueHHe (QU3NUECKON XUMUU IJIST XUMHUECKON
TEXHOJIOTHH.

1.2. Qusuko-xumuueckue memoowvl uzyyeHus CmpoeHuss MONeKyJl

[ToBeneHrEe MOJIEKYII B DJIEKTPUYECKOM Iosie. MoisipHas U yAelabHas MOJApu3anus. Y paBHECHHUE
Knazuyca-Moccottu u [le6asi. MeToas! onpeesnieHus: AMIoIbHBIX MOMEHTOB MOJICKYJI.

MornekynsipHble creKTpsl. BpariarenbHble M KojeOaTelbHbIE CHEKTPhI, PacdyeTbl KOHCTAHT
JBYXaTOMHBIX MOJIeKys. CIeKTphI OTJIONIEHHUS PacTBOPOB BemlecTB. 3akoH byrepa- JlambGepra- bepa.

2. XuMu4YecKasi TepMOAMHAMHMKA.



2.1.06wue nomwsamus u onpedenenus. TepMmonuHamuyeckue QyHKUUU. BHYTpEHHSsT 3HEprus,
terwiota u padora. [lapamerpsl u GpyHkunu cucremsl. J[Be popmbl 0OMeHa SHEPTHH CUCTEMBI C OKPY-
YKAIOIIEH CPEeION.

2.2. Ilepsoe nauano mepmoouramuku M ero GOpMyITUPOBKH.

TepmoauHaMudeckne CBOWCTBA ra30B. BeIBoA ypaBHEHHS Uil pacueTa paOOThl M3MEHEHUS H-
TaJbIIUKU U BHYTPEHHEH SHEPTUHU B IIPOLIECca U3MEHEHHS COCTOSIHUSI UICAIbHOTO Ta3a.

2.3. Tepmoxumus. 3axoH ['ecca u crnencreue u3 Hero. [Ipumenenne 3akona ['ecca s pacuera
TEITIOBBIX 3D PEKTOB.

2.4. Tennoemrkocms. 3aBUCUMOCTD TEIUIOBBIX 3(D(PEKTOB peakiuii OT TeMIeparypel. Y paBHCHHE
Kupxroda u ero ncnonb3oBanue Aisl pacyeTa TEIoBbIX () (eKToB.

2.5. 2-11 3axon mepmoournamuxu.

Bropoe nHauano TepmMoanHaMuku 1 ero popmynupoBka. OdpaTumbie U HEOOPATUMBIE MTPOLIECCHI.

[ToHATHE SHTPONIMM U METOJBI TOKA3aTEIbCTBA €€ CYIIeCTBOBaHM (METO IMKIOB U MeToz Kapateo-
nopu). Pacuer usmeHeHust SHTponuu B pa3iauuHbIxX npoueccax. [locrynar [Inanka. [lonarue Tepmo-
JMHAMUYECKON BEPOSTHOCTH COCTOSIHUSI CHCTEMBl M CTaTUYECKUN XapaKTep DHTPONUH. YpaBHEHHE
Bboapmmana.
Oueprust [m66ca u sueprus ['enbMronbpia Kak KpUTEPUN COCTOSTHHSI PABHOBECHS M HAIPABICHHOCTH
CaMOIIPOU3BOJILHO MPOTEKAIOIIUX MPOIECCOB U M30TEPMUUYECKUX YCIOBUAX. METoAbl pacyeTa SHep-
run ['u66ca u suepruu ['enbmromnsia. YpasHenus ['n66ca-I'enpMronpia il XMMHYECKUX TMPOLIEC-
COB.

3.Xumuueckue u pazoBbie paBHOBECHSI.

3.1. 3axon oeticmeyrowux macc. XUMAYECKUA TOTEHIIMAT U €ro (GU3MYecKril CMBICI. XapakTe-
PUCTHKHU YCTONYMBOI'O PABHOBECHOI'O COCTOSIHHSI cHCTeMbl. OCOOEHHOCTH COCTOSIHUSI PAaBHOBECHM B
TeTEePOTEHHBIX CUCTEMAaX.

3.2. Memoowi pacuema koHcmanm pagHogecysl, COCTaB PaBHOBECHOIN CMeCH, BBIX0/1a MPOIYKOB,
CTETIeHb MPEBPAIICHUS UCXOTHBIX BEIIECTB.

3.3. M30Tepma XUMHUYECKOH peakuu. Y paBHEHHs H300apbl M H30XO0Pbl XUMUYECKON peaklnu.

3.4. IlpaBuio (a3 ['n66ca. da3oBbie paBHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMaX.

3.5. MonekynsapHsle pacTBopbl. MeanbHbie pacTBophl. 3akoH Payns. PeanbHble pacTBopsl. 3a-
koHbl KoHOBasoOBa.

3.6. Kpuockonus. D0ymanockonus. OcMoruyeckoe naBieHue. OrpaHuueHHas B3aMMHasi pac-
TBOPUMOCTb.

4. JnekTpoXuMus

4.1. PacTtBOpBI 31eKTpoauToB. Teopust AppeHnyca, ciaOble 2IeKTPOIHUTHI.

4.2. CWIbHBIE DJIEKTPOJIUTHI.

4.3. DneKTponpOBOAHOCTh PACTBOPOB JIEKTPOJIUTOB.

4.4. Memoovl uzmepenus s1eKmpuvecKol nposooUMOCmuy pacmeopos snexmpoaumos. Onpene-
JIeHHE KOHCTAHTHI AUCCOLUAIMH CIIAOBIX 3JIEKTPOIUTOB, IPOU3BEICHNUS PAaCTBOPUMOCTH TPYIHO pac-
TBOPUMOM cosi. KOHIyKTOMETpHUYECKOE TUTPOBAHUE.

4.5. Dnexmpoosudicywue cunvl u 21eKmpoonsie nomeHyuaibl. MexaHusm BO3SHUKHOBEHUS dJIEK-
TPOJHBIX MOTEHIMAIOB. [[BOMHON 3JIEKTPUUYECKUH CIIOH, ero crpoeHue. Y paBHenue Hepucera. Kiac-
cU(UKaIMA 3JEKTPOIOB: UHAUKATOPHBIE AIEKTPOBI U IEKTPO/IbI CPABHEHHUS, FIEKTPO/IbI IEPBOTO U
BTOPOTO POJA, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, WOH CEJIEKTUBHBIE 3JEKTPOAbl. 3aBUCHUMOCTh
NEKTPOAHBIX MOTEHIUAIOB OT AKTUBHOCTH NOTEHUUAIONPEIEISIIOIMNX NOHOB. CTaHIapTHBIN JJIEK-
TpoAHbIN moTeHuual. ["anbBaHndeckue 3neMenThl, IJIC. XuMuyecknue U KOHUEHTPUPOBAHHBIE Tallb-
BaHUYECKUE 3JIEMEHTHI, I[N ¢ TIepeHocoM U 0e3 mepenoca. Mertoasl uzmepenus: I/1C u anexTpo-
HBIX ITOTEHLIUAJIOB.

4.6. IIpumenenue memooa 3/[C nns onpeneneHus pH pacTBopa M KOHCTaHTBHI JUCCOLIMALIUU
ciabbIx KUcaoT. [loTeHmoMeTpuieckoe TUTPOBaHUE.



5. XuMuyeckas KMHETHKA.

5.1. llonamus u onpedenenus xumuyecko Kunemuxu. TepMOIUHAMUYECKUE U KUHETUYECKHE
KpUTEPUU IPOTEKAHUSI XUMUYECKUX peakiuil. [IoHsTHE 0 CKOPOCTHM XUMUYECKOW PEaKIUU. DIEeMEH-
TapHble peakuud. OCHOBHBIE MOCTyNaThl (opManbHOM KuHeTuku. Koncrantel ckopoctu. [Topsnok,
MOJIEKYJISIPHOCTb PEaKLIUH.

5.2. Kunemuuecku neobpamumsie peakyuu MepBOro, BTOPOro, TPEThEero, APoOHOTO U HYJIEBOTO
MOPSAAKOB. YPaBHEHHWE KOHCTAHT CKOpPOCTEW JId 3TUX peakuuid. llepron mnosynpeBpalieHui.
5.3. DkcnepumenmanvHvie Memoovl onpeoenenusi NopsaoKa peakyuu U KOHCMAHMbL CKOPOCMIU.
5.4. 3asucumocmv cxopocmu xumuyeckou peakyuu om memnepamypui. [lpasuno Bant-I'opda. Tem-
nepaTypHbIi KOd()PUITMEHT CKOPOCTH peakluu. Y paBHEHHE AppeHunyca. DHEprus akTuBamuu. MeTo-
Ibl ONPENENICHNs dHepruu aktupauuu. COBpEMEHHBIE MPECTABICHUS O MEXAHU3ME 3JIEMEHTAPHOIO
aKTa XUMUYECKON PEaKLUU.

5.5 Teopuu xumuueckoti kunemuku. Teopust akTUBHBIX coynapeHuil. IIpenskcrnoHeHIManbHbIN
MHOXKUTENb U cTepuueckuil paktop. Teopuss akTHBHOTO KOMILJIEKCA.

5.6. Kunemuka cemepozennvix peaxyuti. CrienupuKa 1 OCHOBHBIE CTaJIUM TE€TEPOrCHHBIX PeaK-
uuid. Bivsgaue temneparypsl U IepeMelnBaHusl Ha CKOPOCTh MeTEPOreHHON peakuuu. JInmMutupyro-
miast cragust audy3ust u ancopoms.

5.3. Tembl 1 GopMbI 3aHSATHII CEMUHAPCKOT0 THIIA

YueOHBIM IUIaHOM I10 JAUCTUIIIMHE IPEAYCMOTPCHBI na60paT0pHLIe 3aHATHUA

TpyaoéMKocTh, yac
Ne HaunmenoBanue pasaena ®Dopma poBeACHUS pes PPV Re—
JUCHUTUTAHBI (MOIYIIST) 3aHATHS
3a049YHOC
Pa3nea 1. Ctpoenue Bemne- JlaGopatopHas paboTa
2 cTBa «Onpeodenenue napaxopa 6 - -
uccnedyemou HCUOKOCmu»
3 Pa3nen 1. Ctpoenue Belie- JlaGopartopHnast pabota 5 4 5
CTBA «Onpenenenue pegpakium
Pa3nen 2. Xumuueckas tep- JlaGopaTtopHnast pabota
3 MOAUHAMHKA «Onpedenenue unmezpanbHou 5 4 6
MenIomul pacmeopenus Conu u
Meni1omol 2UOPAMayuU»
Paznen 3. Xumuueckue u JlaGopaTtopHnast pabota
4 (a3oBbIe paBHOBECHS «Onpeoenenue KOHCMAanmMyl pag- 6 - -
HOBECUsL XUMUYECKOU DeaKyuiy
Paznea 3. Xumnueckne u JlaGopatopHas pabota
5 (¢a3oBbIE paBHOBECHS «Bausinue memnepamypy Ha KoH- 6 - -
CMAaHmMy pagHOGeCUs»
Paznea 3. Xumnueckne u JlaGoparopHas paboTa
6 (¢aszoBble paBHOBeCHS «Omnpenenenre KOHCTAHTHI JUC- 6 i i
COLIMAINH CITa0BIX JIEKTPOIIH-
TOBY
Paznes 4. dnexkTpoxumus JlaGoparopHas pabota
7 «Onpeoenenue KoHcmanmol 6 4 6
ouccoyuayuu ciadwvix 31eKmpo-
JIUMO8)
Pa3nes 4. dnekTpoxumus JlaGoparopHas pabota
8 «I/C. I'anveanuueckue 6 - -
9/1eMeHmMblLy




TpyaoémkocTs, yac
Ne HanmeHnoBanue paznena ®opMa npoBEAECHUS pese Pp— e
JUCHIUTUTAHBI (MOIYIIST) 3aHIATHSA
3a049YHOC
Pa3nen 5. Xumunueckas ku- Jlaboparopnas pabota
9 HEeTHKA «Ormpenenenue KOHCTAHTHI CKO- 4 4 5
POCTH PA3JIOKEHUS MypeKCcHia
B KHcJoi cpene (1-1 nopsaok)»
Pa3nen 5. Xumunueckast ku- Jlaboparopnas paboTa
10 HETHUKA. «OrmpeneneHue KOHCTAHTHI 4 i i
CKOPOCTH pa3iokeHus apupa
1IEJI0YBI0 (2-1 OPSAJIOK)»
Hroro: 50 16 24
5.4. Jleraau3anmsi cCaMOCTOSITEIbHOM PadoThI
No HaumenoBanue paznena Bun camocrositenbHOM OqH;PYﬂOEZI;;);;:a qiiHo_
JUCHUILIMHBI (MOJYJIs1) paboThI 3A09HOE
[ToaroroBka k ompocy
1 Pazgen 1. Ctpoenue BemecTBa (pa- 10 TeMe JIA0OpaTOPHOM 4 8 6
00Ta: MOJIEKYJISIPHBIE CIICKTPBI) paboTHhI U 3aLUTE OTYET-
HBIX MaTEPHUAJIOB
Pazgen 1. Ctpoenue BermecTBa (pa- Honrorosia « onpocyv
10 TeME J1a00paTOPHO
2 | 6ora: OnpeneneHue mapaxopa uc- 4 6 4
. paboTHI U 3alTUTE OTYET-
CIIeTyeMOM KUIKOCTH )
HBIX MaTEPHUAaJIOB
[Toxroroska k onpocy
3 Pazgen 1. Ctpoenue BemecTBa (pa- 0 TeMe JIabopaTOPHOM 7 6 4
6ota: Onpenencaue pedpaxium) paboTHI U 3alTUTE OTYET-
HBIX MaTEPHUAaJIOB
Pa3znen 2. Xumuueckas TepMoanHa- [ToaroroBka k ompocy
4 | MuKa (pabota: OnpeneneHue UHTE- 0 TeMe JIabopaTOPHOM 20 o5 23
rpajgbHON TETUIOTHI PACTBOPEHUS paboTHI U 3alTUTE OTYET-
COJIM ¥ TTIJIOTHI TUAPATAIIH ) HBIX MaTEPHUAaJIOB
Pazgen 3. Xumnueckue u (a3oBbie [ToaroroBka k onpocy
5 | paBHOBECHS (pabora: OmpeneneHue | MO TeMe JJaOOPATOPHOMA 10 24 29
KOHCTaHTBl JTUCCONMANUHU CIA0bIX | pabOThI U 3aMIUTE OTYET-
AJIEKTPOJIUTOR) HBIX MaTEpUaJIOB
Pazgen 3. Xummueckue u (a3oBbie [ToaroroBka k onpocy
g | paBHOBECHS (pabora: BnusiHue TemM- | 1o Teme 1abopaTopHOi 10 o5 23
nmeparypy Ha KOHCTaHTY pPaBHOBE- | paOOTHI M 3alIUTE OTYET-
cHst) HBIX MaTEpUaJIOB
Paznen 4. Dnexrpoxumust (pabora: [ToaroroBka k onpocy
7 Omnpenenenre KOHCTAHTHI AUCCOIH- 0 TeMe JIabopaTOPHOM 10 20 18
aruu cIa0bIX DJIEKTPOITUTOB) paboTHI U 3aIUTE OTYET-
HBIX MaTEpUaJIOB
[ToaroroBka k onpocy
8 Paznen 4. Dnekrpoxumus (paboTa: | 1O TeMe J1abopaTopHOU 10 o5 23
DJIC. N'anbBaHWYECKUE IIEMEHTHI) paboTHI U 3aIUTE OTUET-
HBIX MaTEPUAaJIOB
9 Pazgen 5. Xumuueckas KHHETHKA [ToaroroBka k ompocy 3 15 15

(pabota: OmnpeneneHne KOHCTAHTHI

110 TeMe J1a00paTOPHO
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Ne HanmeHoBaHue paszena Buji caMOCTOATENbHOM Tpynoemxocts, qac
- JUCIHUILIMHEI (MOIYJIs) paboTh OHHai | 3a04HAA g:;l‘;;oe
CKOPOCTH Pa3jIokKEeHHUsI MypeKcHaa B | pabOThl U 3aIUTE OTYET-
Kkucioi cpene (1-i nopsaox)) HBIX MAaTepUaJIOB
Paznen 5. Xumnueckas KHUHETUKA [ToaroroBka k onpocy
10 (pabota: Onpenenenrne KOHCTAHTHI 0 TeMe JIa0OpaTOPHOM 4 15 15
CKOPOCTH pa3jioxKeHus 3upa 1e- paboTHI U 3alIUTE OTYET-
JI04bI0 (2-1 OPSJIOK)) HBIX MaT€pHUAJIOB
Pa3gen 5. Xumnueckas KHUHETUKA [ToaroroBka k onpocy
11 (pabota: Bausinue TemriepaTypsl Ha 0 TeMe JIa0OpaTOPHOM 4 15 15
CKOPOCTh XUMUYECKOU PEaKI1N) paboThI U 3aLIUTE OTYET-
HBIX MaTepUajIoB
[ToaroroBka K MPOMEKyTOYHON N3ydenue 1eKIMOHHOTO 36,4 13,4 13,4
1o | aTTecTalyM (’K3aMeHy, 3a4eTy C | Marepuaia, JuTepaTypHbIX
OLIEHKOM) HMCTOYHHKOB B COOTBET-
CTBHM C TEMAaTHUKON
Hroro: 1174 187,4 1714
6. [lepeyeHb y4eOHO-MEeTOAUYECKOT0 O0ecTieYeHUsI 1O AUCHHUIJINHE
OcHoBHAas U JONOJIHUTEJILHASA JIUTEPaTypa
. ABTOp, HAaUMCHOBAHHEC FO}I HpI/IMe‘IaHI/Ie
/1 W3JIaHuUs
OcHoBHasi yueOHasi iuTeparypa
1 | Jlykos, B.B. ®u3nueckas xuMusi: yueOHUK ISl CTYAEHTOB OYHOTO
U OYHO-3a0YHOTO OT/CJICHHI XUMHYECKUX (DaKyJIbTETOB BY30B /
B.B. JIykos, A.H. Mopo3oB; MHHHCTEPCTBO HAyKH U BBICIIETO
obpaszoBanust PO, denepanbHOe rocynapcTBEHHOE aBTOHOMHOE
00pa3oBaTeNbHOE YUPEKAEHHE BBHICIIEr0 00pasoBanus «HOKHBIH HonmoTexcToBLId
denepanbHBI YHUBEPCUTETY. — 2-¢ W31., pacmup. u aomn. — Po- | 2018 ﬂggTy;;[{) 1 Eioie
croB-Ha-Jlony; Taranpor: M3marenscTBo FOkHOTO (hemepanbHOrO Hpon}g*
yHuBepcuteta, 2018. — 238 c.: win. — Pexxum octyna: mo mojmnmc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubmmorp. B xu. — ISBN 978-5-9275-2976-6. — TekcTt: aiek-
TPOHHBIN.
2 | Cupunos, B.B. ®usnueckas xumus: ydebHoe mocobue / B.B.
Caupunos, A. B. Ceupugos. — Cankr-IletepOypr: Jlans, 2021. — IMoIHOTEKCTOBEII
600 c. — ISBN 978-5-8114-2262-3. — Tekcr: anekTpoHHbIi // JlaHb: 0021 | Aoctyn mpu Bxoze
AIIEKTPOHHO-OMOIMOTeYHAs cucTeMa. — URL: IO JIOTUHY U Tla-
https://e.lanbook.com/book/168989 — Pexkum moctyma: ajisi aBTO- pomo*
pU3. MOJIb30BaTeNeH
3 | llomoBa, A.A. ®usnueckas xumusi: yaeoHoe mocodue / A.A. Tlo-
noBa, T. b. [TonoBa. — Cankr-IlerepOypr: Jlanp, 2021. — 496 c. — TMOMHOTEKCTORBIIH
ISBN 978-5-8114-1796-4. — Tekct: snekTpoHHbIH // JlaHb: 37€K- 0021 | moctyn mpu Bxoze
TPOHHO-OMOIMOTEYHAS cucTema. — URL: 10 JIOTHHY H Ta-
https://e.lanbook.com/book/168801 — Pesxxum moctyma: aisi aBTO- pormo*
pH3. MOoJIb30BaTeeh
JlonoiHUTeIbHAS yueOHasl TuTepaTypa
4 ‘ Ceupunos, B.B. ®usnueckas xummus: ydebnoe mocobue / B.B. ‘ 2016 ‘HOHHOTGKCTOBBIIZ
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http://biblioclub.ru/index.php?page=book&id=561130
https://e.lanbook.com/book/168989

Ceupunos, A.B. CeupunoB. — Cankt-IlerepOypr: Jlans, 2016. — TOCTYTI IIPH BXO-
600 c. — ISBN 978-5-8114-2262-3. — Tekct: 3JeKTpOHHBIH // 1€ TIO JIOTHHY ¥
DieKkTpoHHO-6M6MMoTeuHas cuctema «Jlamb»: [caiit]. — URL: f1apomo

https://e.lanbook.com/book/87726 (nara obpamenus: 24.10.2019).
— PexxuM foctyna: aJist aBTOpU3. NOJIb30BATENEH.

5 | bpynos, B.T. MosekynsipHble CIIEKTpbl, XUMHUECKasi TE€PMOIUHA-
MUKa, DJIEKTPOXUMUS U KUHETHKA XHMUYECKUX PEaKIHil: METOJ.
yKa3aHUs M0 PEIICHUI0 KOHTPOJI. 3aJaHUN JUIsl CTYJEHTOB 3a04.
dak. cnemmanpHOcTed 280202, 240502, 261201 wuHXeHEpHO- 2008 DIEKTPOHHBIH

9KoIIor. (pak. (koHTposr. padorsl Ne 1, 3) / B. T. Bpynos; Ypair. roc. apxus YIJITY
JecOTeXH. YH-T. - ExarepunOypr: YIJITY, 2008. - 30 c. - bub-
JIMOTP.: c. 30. — Pexxum JIOCTYTIA!

https://elar.usfeu.ru/handle/123456789/47

6 | bpynos, B.T. Bompocs! u 3agauu 1o pu3nueckoi XUMHUU: METO/I.
yKa3aHusg A CaMOCTOSIT. pabOThl CTYJEHTOB WH)KEHEp.-3KOJIOT.
¢dak. cnermanpHocTel 240100, 240502, 280202, 261201. Y. 1 /
B.T. Bpynos, B. B. Cupunos; Ypain. roc. necorexs. yu-t, Kad. | 2010
¢u3., opraH. XUMHU ¥ HAaHOJKCIIEPC. TEXHONIOTUH. - EkatepunOypr:
VIIITY, 2010. - 42 c. - Pexum JIOCTyTIA:
Brunov_V.T., Sviridov_V.V.chl.pdf

7 | Bpynos, B.T. Bompocs! u 3agauu o pU3NYECKON XHUMUHU: METOJ.
yKa3aHusg A CaMOCTOSIT. pabOThl CTYJEHTOB WH)KEHEP.-3KOJIOT.
¢ax. cnennansHocTeit 240100, 240502, 280202, 261201. Y. 2. / B.
T. Bpynos, B. B. Ceupunos; VYpau. roc. jecorexn. yH-t, Kad. | 2010
¢u3., opraH. XUMHHU ¥ HaHOJMCIIEPC. TeXHONIOTUil. - EkarepunOypr:
YIIITY, 2010. - 43 C. —  Pexum  pocryna:
Brunov_V.T., Sviridov_V.V.ch2.pdf

8 | Bpynos, B.T. Bonpocs! 1 3agaun o GU3NYECKON XUMHU: METOJ.
yKa3aHusl JJI1 CaMOCTOSIT. pabOThl CTYIEHTOB HMHYKEHEP.-IKOJIOT.
dax. cnenmansHocteit 240100, 240502, 280202, 261201. Y. 3 / 2011 DIeKTPOHHbIH
B.T. bpynos, B. B. CBupunos; Ypan. roc. necorext. yH-T, Kad. apxus YIJITY
¢u3., opraH. XUMHUHU ¥ HaHOJHCIIEpC. TeXHONIOTUil. - EkarepunOypr:
VIJITY, 2011. - 40 c. — Pexxum goctyna: Brunov V.T_3.pdf

DNeKTPOHHBIN
apxuB YI'JITY

DNIEKTPOHHBII
apxuB YI'JITY

*- mpexJie YeM NMPOUTH IO CCBhUIKE, HE0OXOJUMO BOWTH B CUCTEMY

OYHKIIMOHUPOBAaHUE 3JIEKTPOHHOM MH(pOpMallMOHHO-00pa30BaTeNbHOM cpelbl obecnevnBa-
€TCsl COOTBETCTBYIOIIUMH CPEJICTBAMU MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA.

DJIeKTPOHHbIE OMOJINOTEYHbIEe CHCTEMbI
Kaxnprit oOydaromuiicss obecriedueH TOCTYIOM K 3JEKTPOHHOW OMOIMOTEUHON CcHcTeMe
YTIITY (http://lib.usfeu.ru/), DBC N3natensctra Jlans http://e.lanbook.com/, 35C Yuusepcurer-
ckas oubmuoreka omain http://biblioclub.ru/, snekrponnas obpasoBarenbHas cucrema «Ob6paszo-
BatenbHas miatdopma FOPAMTY conepikalux H31aHUs O OCHOBHEIM H3y4aeMbIM JIHCIIMIIIMHAM
1 cOPMUPOBAHHBIX MO COTJIACOBAHUIO C MPaBOOOIaAATENIMU Y4eOHOM U yueOHO-METOINYEeCKOM
JTUTEPATYPHI.

CnpaBouHble 1 HH(POPMALHOHHBIE CHCTEMbI
1. CnpaBouHo-tipaBoBas cucrema «Koncynprant [1mtocy.
2. UndopmanmonHo-mipaBoBoii moprai ["apant. Pexxum mnocryna: http://www.garant.ru/
3. Basza manubix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
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https://elar.usfeu.ru/bitstream/123456789/36/3/Brunov_V.T.%2c_Sviridov_V.V.ch1.pdf
https://elar.usfeu.ru/bitstream/123456789/37/3/Brunov_V.T.%2c_Sviridov_V.V.ch2.pdf
https://elar.usfeu.ru/bitstream/123456789/203/3/Brunov_V.T_3.pdf
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IIpodeccuonanbHbie 6a3b1 JAHHBIX

1. MadopmanmoHHbie cHCTEMbI, OaHKU JaHHBIX B O0JIACTH OXPAaHbI OKPY)KAIOILIEH CpeIbl U
pUPOOTIoNB30BaHus — Pexxum fgoctyna: http://mMunnpupoasipo.pd

2. Nudopmannonnas cucrema «TEXHOPMATVB». - Pexum JIOCTyTa:
https://www.technormativ.ru/;

3. Hayunas snextponHas 6ubaroreka elibrary. — Pexxum goctyma: http://elibrary.ru/ .

4. DneKTpOHHBIA (POHI MPABOBBIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB // AKIIMOHEp-
Hoe obmectBo «MHubopmarmonnas kommanus «Komekc» (https://docs.cntd.ru/). Pexum mgocryma:
CBOOO/THBIH.

5. Dxonomuyeckuii mopran (https://institutiones.com/). Pexxum moctyma: cBOOOIHBIMN.

6. — Wndopmannonnas cuctema PBK (https://ekb.rbe.ru/). Pexum mocryma: cBoGon-

HBIH.

7. — OdunuanbHbIA HHTEPHET-TOpTaN IpaBoBoi nH(Gopmaruu (http://pravo.gov.ru/). Pexum
JOCTYIa: CBOOOIHBIH

8. — ba3a mosHOTEKCTOBBIX M OHOIHOTpadUISCKUX ONMMCAHUN KHUT U TIEPUOAMYSCKUX U3/1a-
uuit (http://www.ivis.ru/products/udbs.htm). Pexxum noctyna: cBoGOIHBIH

9. denepanibHas ciryx)0a rocynapcTBeHHOU cTatucTuku. OdunuampHas

7. ®OH/1 OLIEHOYHBIX CPEACTB IJIsl MPOBeIeHHs MPOMEKYTOYHOIH aTTecTAlHuN
00y4YaIOIHXCS MO JTUCIUTLINHE

7.1. llepeyeHb KOMIIETEHUMI € YKa3aHHMEM 3TAallOB MX ()OPMUPOBAHHUS B Ipoluecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOrPaMMBbl

DopmupyeMble KOMIETEHIINN Bun u popma koHTpOIIS

OIIK-1 - CnocobeH u3ydaTh, aHAIW3UPOBATH, HC-
MOJIb30BAaTh MEXaHM3Mbl XMMHUYECKHX PEaKIHil, mpo-
UCXOZAIINX B TEXHOJIOTMYECKHX IIpoLeccax U OKpYy-
JKAIOIIeM MHUpE, OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUH
BELIECTBA, IPUPOJIE XUMHUUYECKON CBSI3UM M CBOMCTBax
Pa3IUYHBIX KJIACCOB XMMHUYECKUX 3JIEMEHTOB, COEIU-
HEHUI1, BEIIECTB U MaTEPHAJIOB

IIpoMeKyTOYHBIN KOHTPOJIb: KOH-
TPOJIbHBIE BOIIPOCHI K DK3aMEHY U 3a-
YETY C OLICHKOU

Texkymuii KOHTPOJIb: OIIPOC, 3aLINUTA
OTYETHBIX MAaTEPHAJIOB IO TeME J1abo-
paTopHOii paboThI

7.2. Onucanue nokasaresjeil ¥ KpUTEpHeB OLIEHMBAHUSI KOMIIETEHIIUI HA Pa3JIMYHBIX 3Tanax
ux ¢popMHPOBAHUS, ONIMCAHME IIKAJ OLEHUBAHUS

Kpurtepun oneHnBaHUsI YCTHOIO OTBETa HAa KOHTPOJIbHBIC BONPOCHI JK3aMeHa (IpoMe-
KYTOYHBIIl KOHTPOJIb, popmupoBanue komnereHuun OIK-1)

«5» (omauuno) — NaH NMOJTHBIN, pa3BEPHYTHII OTBET HA OCTaBJIEHHBIN BONIPOC, MOKa3aHa CO-
BOKYITHOCTh OCO3HAaHHBIX 3HAHUI 00 00BEKTE, J0Ka3aTeIbHO PACKPHITHl OCHOBHBIE MOJIOXKEHUS Te-
MBI; B OTBETE IIPOCIICKUBACTCS YETKAsl CTPYKTYpPa, JIOTUUECKasl I0CIEA0BATEIBHOCTD, OTPaXKaoIast
CYUIHOCTh PacKpbhIBa€MbIX MOHSATHH, TeOpHil, siBIeHU. 3HaHHe 00 00BEKTE AEMOHCTpPHUpYETCS Ha
(oHEe MOHMMAaHMS €r0 B CUCTEME JIaHHOW HAYKHU U MEXIUCHUIUTMHAPHBIX CBsA3el. OTBET M3IIOKEH
JUTEPaTypHBIM S3bIKOM B TEPMHHAX HayKH, MIOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha yTOU-
HSAOIINE BOIPOCHI,;

«4» (xopowio) — NaH TOJHBIN, pa3BEpHYTHIM OTBET Ha IOCTABJIEHHBIH BOIPOC, MOKA3aHO
YMEHHUE BBIIEIUTD CYIIECTBEHHBIE U HECYIICCTBEHHbIE IIPU3HAKU, IPUYUHHO-CIIEACTBEHHBIC CBS3H.
OTBeT 4eTKO CTPYKTYpUPOBaH, JIOTMUEH, N3JIOKEH B TePMUHAX Hayku. OJHAKO JOINYIIEHbI HE3HA-
YUTEIbHbIC OMMOKU WM HEJIOUETHI, UCIIPABIICHHbBIE 0aKaTaBpOM C IOMOILBIO «HABOASIINX)» BOIIPO-
COB;

«3» (yoosenemeopumenvHo) — AaH HEMOJHBINA OTBET, JIOTMKA U IIOCIEI0BATEILHOCTb U3JI0-
KEHUS UMEIOT CYIIECTBEHHbIE HapyleHus. [lonyleHsl rpyoble OMMOKY IPU ONPENENIeHUH CYIIHO-
CTH PACKpBIBAEMBIX MOHATHHA, TEOPUH, SBICHHI, BCICACTBUE HETIOHMMaHUs OakaIaBpoOM UX CyIle-
CTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB U CBA3EH. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHUE pac-
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KPBITh KOHKPETHBIE MPOSIBIIEHUsT 0000IIEHHBIX 3HAHUH He MoKa3aHo. PedeBoe opopmienue TpedyeT
MOTIPABOK, KOPPEKIIHNH;

«2» (Heydoeremeopumenvro) — GakamaBp IEMOHCTPUPYET HE3HAHUE TEOPETUICCKUX OCHOB
npeaMera, He yMeeT JellaTh apryMEHTHPOBAaHHbBIC BBIBOJBI M NPHUBOJUTH MPHMEPHI, MTOKa3bIBACT
cnaboe BIIaJICHNEe MOHOJIOTMUYECKOH PEUbl0, HE BIAJICET TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBHUE
JIOTHYHOCTH M TOCIIEIOBATEILHOCTH HM3JIOKEHHSI, JeTacT OIIUOKH, KOTOPhIE HE MOXKET HCIIPABUTh,
Jake TIPH KOPPEKIIHH MPEToaBaTelIeM, OTKa3bIBACTCS OTBEYATH HA 3aHSATHH.

Kputepuu oneHuBaHUs YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI 3a4eTa (MPOMeEKY-
TOYHBIH KOHTPO.JIb, popmupoBanue komnereHiuu OINK-1)

«5» (omauuno) — BCE KOHTPOIBHBIC MEPONPHUSITHS (TECTHI; OMPOC MO TeMaM JIA0OPATOPHBIX
paboThI, 3alIMTa OTYETOB) BBIMOJIHEHBI B CPOK; 0(OPMIICHUE, CTPYKTYpa U CTHIJIb PabOTHI - 00pa3-
IIOBBIC; JIAOOPATOPHBIC PAOOTHI BBHIIOJHEHBI CAMOCTOSTEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
IICHMsI, 3aKII0YeHHs] ¥ BbIBOJBL. OOydaromuiics MpaBWJIBHO OTBETHJI HAa BCE BOMPOCHI 3aueTra C
OIICHKO;

«4» (xopouio) — Bce KOHTPOIIbHbIE MEPONPUATHS (TECTHI; ONPOC MO TeMaM J1TaOOPATOPHBIX
paboThI, 3alIUTa OTYETOB) BBITIOJHEHBI B CPOK; B OOPMIICHHUH, CTPYKType U CTHJIC PabOTHI HET
rpyOBIX OMIMOOK; J1abopaTopHbie PabOTHI BBITOIHEHBI CAMOCTOSTEIILHO; MPUCYTCTBYIOT COOCTBEH-
HbIe 0000IIeHMS, 3aKIIIOYSHHS U BBIBOABI. OOYyYaroIHiicsi OTBETUI HA BCE BOMPOCHI 3aUeTa C OLEH-
KOH C IIOMOIIBI0 «HABOISIINX) BOIPOCOB,;

«3» (yooenemsopumenvbHo) — KOHTPOJIbHBIE MEPOTIPUSATHS (TECTHI, OIPOC MO TeMaM Jlabopa-
TOPHBIX PabOTHI, 3aIIMTa OTYETOB) BHITIOJIHEHBI C HAPYIIEHUEM rpaduKa; B 0POPMIICHUN, CTPYKTYPE
U CTUJIC pabOThI €CTh HEJOCTATKH; JaO0OpaTOPHBIC PA0OTHI BHIMOJIHEHBI O] PYKOBOJICTBOM IPEIO-
nasarens. OOydJaronuiicss OTBETHII TOJIBKO Ha TIOJOBHHY BOIIPOCOB 3a4eTa C OLEHKO;

«2» (Heyooeremsopumenvro) — odopMieHre paboThl (TECThI; OMPOC MO TeMaM Jabopatop-
HBIX pabOoTHI, 3alIUTa OTYCTOB) HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT WJIM CICJIaHbI HETIpa-
BUJIbHBIE BBIBOABI M 0000mIeHus. OOydaromuiics He OTBETWJI Ha BOMPOCHI MpU clade 3adeTa C
OLICHKOM.

Kpurepun oueHnBaHusI ONpPoOca YCTHOIO OTBeTa MO TeMme JIaOopaTopHOi padoThl (Te-
KyIuii KOHTPOJIb, popmupoBanue komnerenun OITK-1):

«35» (omauuno): ONPOC TMPOUJIEH C MEPBOTO pasa; JlaH MOJHBIN, pa3BepHYTHIN OTBET Ha BCE 3a-
JlaBaeMble MperoiaBaTesieM BOIPOCH], MOKAa3aHO 3HaHKWE M MOHMMaHue TeMbl. OOydaromuiics mpa-
BUJILHO OTBETHJI Ha BCE BOIPOCHI IPU cOOECEOBAHUM, 3HAET M MMOHUMAET XOJI BBIIIOJIHEHUS Mpe-
cTosiIIeH J1abopaToOpHON PabOTHI.

«4» (xopowio): onpoc MPONAEH CO BTOPOW MOMBITKH; JaH IMOJIHBII OTBET HAa BCE 3aJ]aBaeMble
IpernoiaBaTesIeM BOIIPOCH], MOKa3aHO 3HAaHUE M MOHMMaHue TeMbl. O0ydaromuiicss npu codeceno-
BaHUU MPABUIBHO OTBETHJI Ha BCE BOMPOCHI C TOMOIIbIO MpenojaBaTess, 3HaeT U MOHUMAET XOJ
BBINOJIHEHUS MIPEJICTOALICH 1ab0opaTOpHOMl paboThI.

«3» (yoosnemeopumenvbHo): ONPOC MPOUIEH C TPEThEH MOMBITKH; JaHBI OTBETHI HA MOJOBUHY
3aJ1aBa€MbIX MPENOJABATEIIEM BOIIPOCOB, I0KAa3aHO 3HAHUE OCHOBHBIX MOHATUN TEMbI, BHIHECEHHOMN
Ha orpoc. B oTBeTe cTyI€HTOB OTCYTCTBYIOT BBIBOJbL. ¥ MEHUE PACKPHITH KOHKPETHBIE MTPOSBIICHUS
0000IIeHHBIX 3HAaHUN He mokazaHo OOyyaromuics Mpu ONpoce MPAaBUIIBHO OTBETHI Ha OOJIBIIYIO
4acTbh 3aJJaBa€MbIX BOIIPOCOB, OJIHAKO, pedeBoe oopmiieHHEe TpeOyeT MONpPaBOK, KOPPEKIUHU; CTY-
JICHT 3HAET XOJ BBHIIIOJIHEHUS MPeACTOAIIeH Ja00opaTopHOil paboThI.

«2» (HeyoosnemsopumenbHo): ONPOC HE MPONEH, 00yJaIONUiiCs HE 3HAET OCHOB TEMBbI, HE
CIIOCOOEH JleNlaTh apryMEHTHPOBAaHHBIE BHIBOABI M MPUBOIUTH MPUMEPHI, TIOKA3bIBAeT ciaaboe Bia-
JIeHHE€ MOHOJIOTUYECKOM peublo, HE BIa/IeeT TEPMHUHOJIOTHEH, POSIBIISIET OTCYTCTBUE JIOTHYHOCTH U
MOCTIeIOBATEIbHOCTH M3JI0KEHUS, JAeflaeT OMIMOKH, KOTOPBIE HE MOXKET UCIPABUTH, JaKe MPH KOP-
PEKLIUU TperoaaBareseM, OTKa3bIBaeTCs OTBeUaTh Ha BOmpochl. OOydaromuiics He CMOT OTBETUTH
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Jla’ke Ha TIOJIOBUHY 33/IaHHBIX €My BOMPOCOB, HE 3HAET X0J1a POBEICHUS MPECTOSIICH 1abopaTop-
HOU paboTHI.

Kpurepun oneHMBaHUs 3aIIUTHI OTYETHBIX MATEPHAJIOB 0 TeMe JIa00OpaTopHoii pado-
ThI (TEKYIIHii KOHTPOJIb, hopmupoBanue komnereHuun OITK-1)

«5» (omauyHo): paboTa BBHINOJIHEHA B CPOK; 0OpMIICHHE U COAepkKaTeabHas 4acTh OTYeTa
o0pa3ioBbie; paboTa BHIMIOJHEHA CAMOCTOSITEBHO; MPUCYTCTBYIOT COOCTBEHHBIC 0000IIeHUs, 3a-
KIIFOUEHUS U BBIBOABI. OOyyaronuiicss mpaBmIbHO OTBETHII Ha BCE BOIPOCHI MPU 3aIIUTE OTYETHBIM
MaTepHaloB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B O(OPMIICHHH OTYETA U €r0 COJep>KaTeIbHOMN Ya-
CTH HeT TpyObIX omuOOK; paboTa BBITOJHEHA CAMOCTOSTEIBHO; MPHUCYTCTBYIOT COOCTBEHHBIC
000011eHN, 3aKIIF0YeHHs U BbIBOIbI. OOy4Yaroluiics MU 3alIUTe OTYETHBIM MaTepuasoB MpPaBUIIb-
HO OTBETHWJI Ha BCE BOIIPOCHI C TIOMOIIBIO MPEMOIaBaTEINS.

«3» (yoosnemsopumenvro): paboTa BBINOJIHEHA C HAapylIeHUeM rpaduka; B opopmIIeHUH, CO-
Jep KaTeIbHOM YacTH OTYeTa €CTh HEeIOCTATKH; paboTa BBHIMOIHEHA CAMOCTOSTENEHO, IPUCYTCTBY-
10T coOcTBEeHHBbIE 0000meHns. O0yJyaronuiics Ipy 3aluTe OTYETHHIM MaTepUajoB OTBETWI HE Ha
BCE BOIPOCHI.

«2» (Heydoeremsopumenvro): opopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUSM; OTCYT-
CTBYIOT WJIM CIENIaHbl HEMpPaBWIbHBIE BBIBOJBI U 0000mIeHUs. OOy4yaronuiicss He CMOT 3alllUTUTh
OTYETHBIC MAaTEPUATBI U TIOSICHUTH TIPEICTABICHHBIC TAHHBIC.

7.3. TunoBbie KOHTPOJIbHbIE 32IaHUA WU UHbIE MATEPUAJIbI, HE00X0AMMBbIE 1JIsl OLleHKH 3Ha-
HMii, YMEHHIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3yIIMX 3Tanbl (popmupo-
BaHMs KOMIIETEHIIUI B MpoLecce 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3K3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. Mepsl KosmuecTBa KOMIIOHEHTOB B cUcTeMe. MaKpOCKOIINYECKHE CBOMCTBA BEIIECTBA,;
METO/IbI X OIIPEAEICHUS.

2. OnucaHue paBHOBECHS B pealbHbIX cUcTeMaX. AKTUBHOCTH, KO3()(PUIIMEHTHl aKTUBHOCTH.
Beipaxkenue 1 3aKoHa IEHCTBYIOIIMX Macc.

3. 3 r Botopo/1a Haxoqutest o AasienneM | atm npu temnepatype 0°C. Tloce pacumeHust
npu P=const ra3 3ansan oowem 15 1. TpebyeTcs onpenenuTs COBEPIIEHHYIO paboTy, KOJTUYECTBO
MOJIYYEHHOT'0 Ta30M TeIljla 1 U3MEHEHHE BHYTPEHHEN YHEPTUH.

4. Knaccugukanusi MOJEKYJ BEIIECTB IO MOMEHTaM MHEepIUU. MOMEHTHI HHEPIIUHU IBYX-
aTOMHBIX MOJIEKYJI: METO/IbI OIIPEIETCHHUS.

5. BausHue TeMneparypsl Ha XUMU4eckoe paBHOBecHue. OTpeielieHne KOHCTAaHThl pAaBHOBE-
CHsl TIPU TIPOM3BOJILHON TeMIiepaType (JiBa METo1a).

6. OnpeienuTh U3MEHEHHE BHYTPEHHEN SHEPIMU NPK HATPEBAHUHK 5 T a3ora ot 15 1o 25°C
IIPU MIOCTOSIHHOM 00beMe. TemnoeMKoCThb ra3a B3STh COTJIaCHO MOJIEKYJIIPHO-KHHETUYECKON Teo-
pun.

7. Buibl XUMUYECKOH CBSI3H, MOJISPHAS CBSA3b. JJIEKTPUUECKUN JUIOJIBHBI MOMEHT MOJIE-
KyJbl; €ro onpenaenenue. [longpuzanns u noaspu3yeMocTh.

8.BinmsgHne Temneparypsl Ha XMMUYECKOE paBHOBecHe. OnpeereHue BETMYUHBI TEMII0BOTO
saddexTa peakiu u3 ypaBHenus Bant-I'odda.

9. Onpenenure KOJIUYECTBO TEIIIOTHI, KOTOPOE HEOOXOAUMO Ul HarpeBaHus nmpu V=const
25 r xucnopoa, Haxosiierocst ipu 350°C, ot 1013 mo 5065 rlla.

10. Buabl MeXMONIEKYISPHBIX B3aUMOJEHCTBUM /ISl BEIIECTB C Pa3JIMYHBIM arperaTHbIM CO-
CTOSIHUEM.

11. BeiBoa 1 aHaIM3 ypaBHEHUS U30XOPbl XUMUUYECKON pEaKIIH.
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12. 5 n kpunToHa, B3STOr0 IPU HOPMAJIBHBIX YCIOBHSIX, HATPEBAIOT /10 600°C IIPHU IIOCTOSIH-
HOM oO0bemMe. KakoBo KOHeUHOe aBjeHHE ra3a, KOJIMYeCcTBO Telia, 3aTPauyeHHOro Ha HarpeBaHue U
W3MEHEHUE BHYTPEHHEHN 2Hepruu ?

13. MakpocKkonmu4yecKkue CBOMCTBa BemecTBa. [[puMepbl 3KCTEHCUBHBIX (aITMTUBHBIX ) U UH-
TEHCUBHBIX CBOMCTB.

14. BeiBoa 1 aHANIM3 YpaBHEHUSI H300apbl XUMUUECKOU PEAKIIHH.

15. Beraucnuts TemnoBoit 3¢ ekt peakuuu:

CO + Cl, = COCl; (ra3) npu 298K:

a) npu P=const

0) mpu V=const.

AH° 298(CO) — -1 10,53 KI[)K/MOJIL

AH® 29g(cr2) = 0

AH® 298(co) = -219,5 x/Ix/MOIIb.

KoHTpoJibHBIE BONIPOCHI K 3a4eTy (IIPOMEKYTOYHBIN KOHTPOJIb)

1. TUMBI AIEKTPOIOB.

2. I'padmyeckoe u aHAIUTUYECKOE PEIICHUE YpaBHEHUsI AppeHuyca.

3. JIBe peakuuu 0JIMHAKOBOTO MOPSIIKa UMEIOT PaBHBIE MPEIIKCIIOHEHIINATEHBIE MHOKHUTE-
JIM, HO UX PHEPTUHU aKTHBALWU pasznudatorcs Ha 41,9 x/[x/Monb. PaccuntaTh COOTHOIIEHNE KOH-
CTaHT CKOpocTelt 3Tux peakuuii mpu 600 K.

4. Teopust 2JIEKTOJIUTUYECKON JUCCOIMAIIU AppeHuyca

5.HeoOpatumpble peakuuu nepBoro nopsaka. Bpems nomxypeaxiuu.

6. [To maHHBIM CTaHAAPTHBIX JEKTPOAHBIX MOTEHIMAIOB paccuuTaTh Ipu 298K KoHCTaHTY
PaBHOBECHSI pEAKIINU:

Cu+2Ag" =Cu* +2 Ag

Hanucatp cxeMaTnuecku rajibBaHUYECKHI 3JIEMEHT, B KOTOPOM MIPOTEKAET 3TA PEaKIIHsl.

7.Monnoe npousseneHue Bobl. [lonsitue pH pactBopa.

8. Omnpezenenue nNopsiaKa peakuu.

9. Jlnst ayieMeHTa COCTaBJICHHOTO U3 BOJAOPOIHOTO AJIeKTpoa B pactBope peHona CeHsOH ¢
KoHIeHTpanue# 0,3 MOJIb/I 1 KaTOMeNbHOTO ToTysieMenTa ¢ KonteHtpanueir KCl pasuoit 1
Moutw/11, Beraucutsh IJ1C u pH pactBopa denoina.

10. Xumunueckast kuaetuka. OCHOBHBIE MOHSATHS XUMUYECKON KUHETHKHU.

11.duccoumarius ciaObIX KUCIOT U OCHOBAHUH.

12. 5C snemenTa:

Pt(Hz) | H* [ KCI | Hg.Cl, | Hg

(PH2=1arm, aCl" =1 monb/kr)

Pasna 0,529 B nipu 298 K. Kakos pH pactBopa kucnorsi?

13. OcHOBHBIE NOHATHS U ONPEAEICHUS XUMUIECKON KHHETUKH.

14. TepmoiMHaMKKa TaJIbBAHUYECKOTO AJieMeHTa. Y paBHeHue HepHera.

15.PactBop 0,8293 r. xsopucroro 6apust B 1000 . Bozsl 3amep3aet npu T= -0,2009°C,
Kpuockomuueckas moctosiuHas Bojbl K = 1,86 kr-K/Mounb. Onpenenuts cTeneHb AUCCOIMAINN XIT0-
pucToro 6apus.

Bonpockl, BBIHOCHMBbIE HA ONPOC MO0 TeMe J1a00paTOPHOIi padoThl (TeKYUIHil KOHTPOJIb)

(¢pparmenT K J1abopaTopHoii padoTe «OnpeneneHne NHTETPAIIbHON TETJIOThI pACTBOPEHUS
COJIM Y TEIJIOThI TMIPATALIII)
1. Chopmynupyiite 3akon ['ecca.
2. Kakue Brbl 3HaeTe ciiyyan NpakTHYECKOro IpUMEHeHus 3akoHa ['ecca?
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3. Kakas pazHuIla MeXy TEINIOEMKOCTBIO KAJIOPUMETPa U TEIIOEMKOCTBIO KaJJOPUMETPUUECKON
CUCTEMBI?

4. [Touemy u3MepeHHE U3MEHEHHS TEMIIEPATYPHI JyYIle ONPEAesaTh rpahuyecKum myrem?

5. IloyeMy [y1s TOUHOTO OIIpeIeNIEHUs TEIUIOTHI THApaTalul HeoOXoaumMo 1 MoJb BelecTBa pac-
TBOpUTH B 400 MOmsX pacTBOopuUTENs?

Bonpochl, BBIHOCHMbIE HA 321HUTY OTYETHHIX MATEPHAJIOB 110 BHINOJHEHHOM
JabopaTopHoii padore (TeKyIIMid KOHTPOJIb)

1. enp u 3amaum 1ab0paTOpHON pabOTHI;

2. OCHOBHBIE TEOPETUUECKUE 3aKOHOMEPHOCTH JIAHHOT'O pa3/iena;

3. Mertoauka rnpoBeaeHus J1ab0paTOpHO pabOTHI;

4. Ha3zHaueHue 1 IPUHIMIT Pa0OTHI 1a00PaTOPHOTO 000PYIOBaHMUs / CTEHIOB;

5. AHanu3 NMOJYYCHHBIX B X0JI¢ Ta0OPaTOPHOI PabOThI pe3ysbTaToOB, OOBSICHEHUE MOTyUYCH-
HBIX PE3YJIbTATOB C YUETOM TEOPETHUECKUX 3aKOHOMEPHOCTEH.

7.4. CooTBeTCTBHE HIKAJIBI OLIEHOK U YPOBHell ¢(hpOpMHPOBAHHBIX KOMIIETCHII M

Yposens chopmu-
POBaHHBIX KOMIIE- OnueHka [Mosicuenus
TEHUUHN

TeopeTnueckoe cojliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMoOii 00ydeHHUs
yueOHBbI€ 33/JaHUS BHINOIHEHBI.

«5» OOyyaromuiicss 1eMOHCTPUPYET CIHOCOOHOCTH HC-
(oTHMYHO) M10JIb30BATh 3HAHUS O COBPEMEHHOMN (PM3UUECKOI KapTHHE
MHUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHHUH BEIIECTBA JUIsl TOHUMAHUS OKPY)KAIOIIEr0 MHU-
pa U ABJICHUHN IPUPOJBI

Bricokuit

Teoperndeckoe coneprkaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil 00ydeHus
y‘-Ie6HBI€ 3alaHusI BBIIIOJIHEHBI C HE3HAUYUTCJIBHBIMU 3a-

4 MEUaHUSMH.

bazoBbrit (xo<£)0>1>110) OOyyaronuiicss 1€eMOHCTPUPYET CIHOCOOHOCTH HC-
MOJIb30BaTh 3HAHUSA O OKPYXKAIOLIEM MHUpE, MPOCTpaH-

CTBCHHO-BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUU BEIIC-

CTBa JUId MOHMMAHUS OKPYXAIOLIEr0o MHUpa U SIBICHUN

IIPUPOBI

TeopeTnueckoe coaep)aHHE Kypca OCBOCHO 4a-
CTUYHO, OOJIBITUHCTBO TPEIYCMOTPEHHBIX MPOTPAMMOI
o0ydeHus yueOHBIX 3aJJaHHi BBIIIOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyyaromuiics JEMOHCTpPHpPYET chabble (MOporo-
BBI€) CIIOCOOHOCTH MCTOB30BaTh 3HAHMS O OKPY>KAIOIIIEM

«3»
IToporoselii (ynosneTrBopu-

TEJHLHO)
MHUpE, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOEHHUH BEIIECTBA JUIsl IOHUMAHUS OKPY>KAIOIIET0 MHU-
pa u sBneHui npupoasl (B coorBercTBun ¢ OITK-2).
«2» TeopeTnyeckoe cojaepkaHUE Kypca HE OCBOECHO,

Huskuii

(Hey1OBIIETBO- | OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMON 00yUCHHS
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Yposenb chopmu-
POBAaHHBIX KOMIIE- Ornenka [osicuenns
TEHITUHA

PUTEBHHO) y4eOHBIX 3aJaHui JTUOO0 HE BBIMTOJHEHBI, TU0O0 COACpIKAT
rpyOble OUIMOKH; JONOJHUTENIbHAS CaMOCTOSITENbHAs pa-
00Ta HaJl MarepuaioM He INpHBelia K KakoMy-JIMOO 3Ha-
YUTEILHOMY IMOBBIICHUIO KA4eCTBA BBIOJHEHUS Yy4eO-
HEIX 3aIaHUMN.

OOy4Jaromuiicss He CIIOCOOCH HMCIOIh30BaTh 3HAHUS
0 OKpYyXalolleM MHUpe, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHUHU BEIIECTBA Ui NOHUMaHHS
OKPY’KaIONIET0 MUPA U SIBICHUH TPUPOIBI .

8. MeToauyeckne yKazaHHs VISl CAMOCTOSITEIbHON padoThl 00y4ar0IMXCs

CamocrosTenbHas padoTa CloCOOCTBYET 3aKPEILICHHIO HABBIKOB Pa0OTHI ¢ YUeOHOH M Hayuy-
HOW JIUTEPATypOr, OCMBICIICHUIO U 3aKPETUICHUIO TEOPETHUECKOT0 MaTepralia 0 YMEHHUIO apryMeH-
TUPOBAHO TPEJIaraTh 3KOJIOTHYECKH 0€30MaCHbIC TEXHOJIOTHH.

CamocrosiTenbHasi padoTa BBIMOJIHSAETCS BO BHEAYAUTOPHOE (AyTUTOPHOE) BpeMs MO 3aJaHUI0
U TIPU METOIAMYECKOM PYKOBOJICTBE MPEIOaBaTeNs, HO 0€3 ero HEeMOCPEICTBEHHOTO ydacTus (Ipu
YaCTUYHOM HEMOCPEACTBEHHOM YYaCTHH MPEIoIaBaTeIs, OCTABJISIONIEM BEAYIIYIO POJb B KOHTPO-
Jie 3a paboTOH CTY/ICHTOB).

Dopmbl camocmosmenvHol pabomoel 6aKanaBpoB pazHooOpa3Hbl. OHKM BKIIIOYAIOT B ce0s:

— HW3y4YeHHE y4eOHOW, HAyyHOW W METOJUYECKOW JHUTEepaTyphl, MaTEpUAIOB MEPUOIUUYECKUX
U3JIaHUH C TPUBJIEYEHHUEM 3JIEKTPOHHBIX CPEJACTB O(PUIMANBHONW, CTATUCTUYECKOM, mepro-
JMYECKON U Hay4HOH MH(pOpMaIuy;

B mpomecce usydenus aucummiauHbl «®Dusznueckas XuMus» OakajdaBpaMu HampaBIeHUS
18.03.01 «XuMuueckasi TEXHOJOTHUSD OCHOBHbIMU BUOAMU CAMOCMOSMENbHOU pabombl SIBISIOTCS
[l HOATOTOBKA K ayAMTOPHBIM 3aHATUSAM (JISKIMSIM M TaOOPATOPHBIM 3aHATUSM) U BBIMOJIHEHHUE CO-
OTBETCTBYIOIINX 3aJlaHUN;
[l camocTosiTenpbHass paboTa HaA OTAEIbHBIMU TeMaMH Y4eOHOW IUCIHIUIUHBI B COOTBETCTBUH C
y4eOHO-TEMAaTUYECKUM TUIAHOM;
[ BBIMOJTHEHHUE TECTOBBIX 3aJJaHUM;
[] MOATOTOBKA K 3a4eTy / SK3aMeHY.
CaMocTosITeTbHOE BBITIOTTHEHUE MecmosblX 3a0aHull TI0 BCeM pas3fiesiaM TUCIUILIUHBL cop-
MHUpPOBaHbI B GoH 1€ O11eHOUHBIX cpeacTB (POC)
JlaHHBIE TECTHI MOT'YT UCTIOJIb30BATHC:

— IpernoAaBaTesiMu Ul MPOBEPKU 3HAHMN B KayecTBE (OPMbI MPOMEKYTOUHOTO KOHTPOJIS Ha
71a00paTOPHBIX U JIEKIIUOHHBIX 3aHSTHUSAX;

— 715l IPOBEPKH OCTATOYHBIX 3HAHWUHN CTYIEHTOB, M3yYMBIINX JAHHBIN KypC.
CopneprkaHue TECTOB IO JUCLUIUIMHE OPUEHTHPOBAHO HA MOATOTOBKY OaKajlaBpOB 110 OCHOB-
HBIM BOINPOCAM Kypca. YpOBEHb BBIIIOJHEHUS TECTa MO3BOJISET MPENOAABaTENsIM CyIUTh O XOJIE ca-
MOCTOSITEIbHOI paboThl OaKaJaBpOB B MEKCECCUOHHBIN MEPHOJ] U O CTETIEHU X MOATOTOBKHU K IK-
3aMeHy.
Omnpoc no Teme 1a00paTOpHOl pabOTHI U 3aIUTa OTYETHBIX MAaTEPUAIIOB BKIIIOYACT:
1. Teopermueckoe 00OCHOBAHHE UCIIOIB3YEMOIO METO/IA AHAIIN3A;
2. METOJOJOTHs U METOJIMKA BBIIOJIHEHHS TJa00paTOpHOIl paboThI;
3. 00cyXaeHue MOTyUYeHHBIX Pe3yIbTaTOB,;
4. BBIBOJIBI IO IPOJICTIAHHOM paboTe M 00CYKIeHNE BO3MOKHOCTH UCTIOIb30BAHUS METO/A.
[ToaroToBka K 5K3aMeHy U 3a4eTy IpeAroiaraer:
- U3y4YEHHUE OCHOBHOM U TOIIOJIHUTEIILHOM JIUTEPATyPhI
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- U3y4YEHUE KOHCIIEKTOB JIEKLINI
- y4acTHe B IPOBOJAUMBIX KOHTPOJIbHBIX OMPOCax

9. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHd, HCIOJIb3YyEMbIX
IPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa M0 IMCHHUILIIMHE

[Ipumenenne 1HQPOBBIX TEXHOJIOTHH B paMKaX MPENOJaBaHMs JUCLUILIHHBI IPEIOCTABIS-
eT pacIIMpPEeHHbIE BO3MOXKHOCTH IO OpPTaHU3aLUHM Y4EOHBIX 3aHATHH B YCIOBHAX LU(PPOBU3AIMH
00pa3oBaHMs U MO3BOJISET CHOPMHUPOBATH Y 00YUAIOIINXCSl HABBIKA IPUMEHEHUS U(POBBIX CEpBU-
COB M MHCTPYMEHTOB B ITOBCEAHEBHOH JKU3HH U MPOPECCHOHAIBEHOMN JIESTENbHOCTH,.

Jlns peanu3anyu 3TOW 1eH B paMKaxX M3y4YeHUs AUCUUILTMHBI MOTYT HPUMEHSTBCS CICIY-
I0IIne uncprBHe MHCTPYMEHTHI U CEPBHCHI:

UIE  KOMMYHUKalMi ¢ OOYYarOUIMMUCS: VK  Meccenmxep
(https: //Vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmKep, pacupocTpa-
HiaeTcs no auieH3un FreeWare;

- I TUIAHMPOBAHMS  AyAWTOPHBIX M BHEAYAWTOPHBIX  Mepomnpustuii:  SH-
nekc.Kanennaps (https://calendar.yandex.ru/) — onnaitn kaneHaapb-1iaHep, pacinpoCTPaHSIETCS 110
munensun ShareWare

- JUII COBMECTHOTO MCIOJBb30BaHus (haitnoB: Snaekc./luck — cepBHUC Ui XpaHEHUS U COB-
MECTHOTO HCIIOJIb30BaHUsl JOKYMEHTOB, PacHpoCTpaHsercs mo JuieHsuu trialware m @O0mnako
(https://cloud.mail.ru/) — cepBuc mist co3maHusi, XpaHEHUST ¥ COBMECTHOT'O HMCIOJIb30BaHUs (aiioB,
pacmpocTpaHsieTcs 1o JuLeH3uH trialware;

- JUIsl OpraHM3aliy YAaIeHHOW CBsi3H U BuAeokoHbepenuuii: Mirapolis — cucrema st opra-
HU3AIMHA KOJUIEKTUBHON Pa0OTHI U OHJIAMH-BCTPEY, PACIIPOCTPAHSIETCS MO MPOIPHETAPHOU JIHIICH-
3un u SAunexc.Tenemoct (https://telemost.yandex.ru/ ) — cepBUC A1 BUZCO3BOHKOB, pAaCIPOCTPAHS-
ercs mo nuneH3un ShareWare.

JInst yCTIemHOTO OBJIAACHUS TUCHUILTHHON UCIIONB3YIOTCS CIEAYIOIUEe WHPOPMAIIMOHHEIC
TEXHOJIOTHU O0yUEHUS:

e [Ipu mpoBEeOEHWH NPAKTUYECKOTO 3aHATUS HMCIOJIB3YIOTCS MPE3CHTAlMH MaTepHana B
nporpamme Microsoft Office (PowerPoint).

* [IpakTndeckue 3aHATHS MO AUCIUTUINHE TPOBOASITCS B y4eOHOM ayTUTOPHUH.

* B Cllyyae JAWCTAHIMOHHOTO W3y4YCHHS UCIHHUIUIMHBI W CaMOCTOSITEIBbHOH pPadOTHI
ucnonssyercs IMOC (MOODLE).

Jist TUCTaHIIMOHHON TOICP’KKH TUCIIMITIIMHBI HCITONIB3YETCSl CUCTEMa yIIpaBJICHUST 00pa3o-
BaTeJIbHBIM KOHTeHTOM Moodle. J{ist paboThl B TaHHOH cUcTeMe BCe 0Oydaroluecs Ha epPBOM Kyp-
ce TOJYYaroT WHIUBUAYaIbHBIC JIOTHH H IapoJjb JJIs BXOJa B CUHCTEMY, B KOTOPOI pa3MeIIarTes :
nporpaMma JUCHUIUIMHBI, MaTepuaibl Ul JIEKIMOHHBIX W MHBIX BUJIOB 3aHSATHH , 3aJaHUs, KOH-
TPOJIBHBIE BOTIPOCHI.

* B mpomecce wu3y4yeHUs IUCHUIUIMHBI YYEOHBIMH UEISMH  SIBISIOTCS TEPBUYHOE
BOCIIPUATHE Y4eOHOW HH(POPMALMK O TEOPETUYECKHX OCHOBAX YTWIIM3AIMU IOJMMEPHBIX
MaTepHaJIoB.

JInst TOCTHKEHHS THX LeJIeH MCIOJIB3YIOTCS B OCHOBHOM TPaJAMIMOHHBIE WH(POPMATHBHO-
Pa3BUBAIONINE TEXHOJIOTUU O0YYCHHS C YIETOM Pa3IMIHOTO COYETAHHS MACCUBHBIX (HOpM (JISKIHS,
71ab0paTOpHOE 3aHSATHE, CEMHHAPCKOE 3aHITHE KOHCYIBTALUS, CAMOCTOSITENIbHAs padoTa).

VYuuBepcuter oOecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO IIPOrPaMMHOTO
obecrieyeHus:

— omeparmonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7E13009;

- oneparmonHas cuctema Astra Linux Special Edition;
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— nmaket npukinagaeix nporpamm Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309;

— MaKeT NpuKIaaHbIX nporpamm P7-Oduc.IIpodeccnonanbHblii;

— antuBHpycHas mporpamma Kaspersky Endpoint Security mis 6uszneca — CraHgapTHBIR
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepaunonHas cucrema Windows Server. KoHTpakT Ha yciIyrd 1Mo MpeaoCTaBICHHUIO JIU-
[IEH3UIl Ha MPaBO UCIOJIB30BATH KoMIbloTepHoe obecnieueHne Ne 067/9A ot 07.12.2020 rona;

— crucrema BugeokoHdpepenicsssu Mirapolis;

— cucrema BuicokoH(pepeHIcssu [Ipydhmu;

— cucremMa ynpasieHus ooydyennem LMS Moodle — mporpamMMHoe obecrieueHue ¢ OTKPBITHIM
Koz10M, pactipoctpansiercs no junenznu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — nmporpammHoe obecrieucHre pac-
IIPOCTPAHSIETCS MO MPOCTOM (HEUCKIIOYUTEIbHON) JIULIEH3UH.

10. Onucanue MaTepuaJIbHO-TEXHUYECKO 0a3bl, HEO0XOAMMOM VIl OCYLIeCTBJICHUSA
00pa3oBaTeIbHOrO Mpolecca 1Mo JUCHUIINHE

Peanuzamus yueGHOro mporecca OCYIIECTBISICTCS B CHEHHANBHBIX YYEOHBIX ayIUTOPHIX
YHHUBEPCHUTETA JUIS TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA, JJA0OPATOPHBIX 3aHITUH, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJIA U MPOMEXYTOUHOM arTtectanuu. Bee ayau-
TOPUU YKOMIIJIEKTOBAHbI CIEIIMATU3UPOBAHHON MEOEIbI0 U TEXHUUYECKUMU CPECTBAMU OOyUeHUs,
CITy’KaIllUMU JIJIsl TIpE/ICTaBIeHUsT yueOHoi nHbopMmanun Oonbmon ayauropuu. [Ipu HeoOxoaumo-
CTH O0OydYaroImMUMcs Mpeangaralorcs HaOopbl JAEMOHCTPALMOHHOTO O00OpYAOBaHHS U y4eOHO-
HaIJISIIHBIX TTOCOOUH, 00eCIeYMBAIOIINE TEMATUUECKUE HILTIOCTPALINH.

CaMocTosTenbHast paboTa 00y4aronuxcs BBIIOTHSAETCS B CIIEUATN3UPOBAHHON ayIUTOPHH,
KOTOpasi 000pyioBaHa y4eOHON MeOebl0, KOMIBIOTEPHOU TEXHUKON C BO3MOXKHOCTBIO TIOJIKITIOYE-
HUsS K cetn «MHTepHeT» M obOecredeHHeM JI0CTyrna B AIIEKTPOHHYI HH(GOPMAlMOHHO-
oOpazoBarenbhyto cpeny YIJITY.

EcTh nmomenienue i XxpaHeHus: 1 IpOPHUIAKTHUECKOTo 00CTyKUBaHUA y4eOHOro 060pyao-

BaHU.
TpeGoBanus K ayAuTOPUAM
HaunmenoBanue CIICIUaJIbHbBIX l'[OMeH_[eHI/Iﬁ OCHaI_[IeHHOCTB CIICIINAJIbHBIX HOMeI_[IeHI/Iﬁ
u HOMCH.[eHI/Iﬁ JIIsL CaMOCTOSITCIILHOM pa60TLI u HOMeH.lCHPIfI JIIs CaMOCTOSITeIIEHOM pa6OTLI

YueOHast ayiuTOpHs JAJis IPOBEACHUS 3aHITHI
JEKIIMOHHOTO U CEMUHAPCKOIO TUIA, TPYNIOBBIX U
WHIUBUTYAJIbHBIX KOHCYJIBTAIMM, TEKYIIErO KOH-
TPOJIA U IPOMEXKYTOUHOM aTTECTAlMU, OCHAILICH-
Hasl CTOJIaMH, CTYJIbSIMU U MEJIOBOM JTIOCKOI1; Tiepe-
HOCHOE MYJIbTUMeINHHOE 000py0BaHue (HOYT-
OyK, 9KpaH, IPOCKTOP).

VYuyebHast naboparopusi (QpU3MUECKOW XUMHH IS
MPOBEACHUS JTaOOPATOPHBIX 3aHATUM, OCHAIICHHAS
71ab0paTOPHBIMU CTOJIAMU U CTYNBSIMH, CIEIYIO-
UM 000pyI0BaHUEM: AUCTHILIATOP — 1 1mT.; ¢o-
[Tomemenue i 1a0GOPATOPHBIX 3aHS- | TOKOJIOPUMETPBI — 5 MIT.; KaJOPUMETPHI — 4 MIT.;
THU BECHl TEXHUYECKHE — 2 IIT.; BECHl TOPCHOHHBIE — 3
IIT.; DJIEKTPOIITUTKU — 3 MIT.; KOHIYKTOMETPHI — 2
mT.; peppakromMeTpsl — 3 mT.; HeermomeTpsl — 5
mT.; crekTpodoroMeTp — 1 MmIT.; POTAIMOHHBII
BUCKO3UMETp — | mT.

[Tomemenuss nmns  camocrosTenbHOM | [ToMerieHue st caMOCTOSITENIBHOW paboThl 00Yy-
paboThI YalOUIUXCsl, OCHAILEHHOE CTOJAMU U CTYJIbSIMHU;
KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO NOJ-

Ilomemenune Ui JIEKLIMOHHBIX 3aHs-
THW, TPYNIOBBIX W WHIUBHUIYAIBHBIX
KOHCYJIbTALIUM, TEKYyLIEH U IPOMEXKY-
TOYHOW aTTECTallNN.
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KItoueHus: Kk cetu «MHTepHeT» U JOCTYNOM K
AIIEKTPOHHOM HH(OPMALIMOHHOW 00pa3oBaTesb-
Hou cpene YIJITY.

[Tomemienue ans xpaneHust U npodu- | Pacxoansie Matepuansl i peMOHTa U OOCITYXH-
JAKTUYECKOTO OOCITY>KMBAaHUS Y4eOHO- | BaHHs TEXHUKH. MecTa JUIs XpaHeHus: 000pyI0Ba-
ro 000pyaoBaHus HUsl, XUMUKATOB.
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