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1. O0mme mojoKeHUs

JuctuiuimHa «®u3uyeckass XMMHUSA» OTHOCUTCS K 00s3aTesibHON yacTu Oyoka 1 yued-
HOTO IIJlaHa, BXOJAIIETO B COCTaB 00Opa3oBaTelIbHOW MPOrpaMMbl BBICHIETO 0Opa3oBaHUs
20.03.01 — Texnocdepnas 6e3omacHOCTh (Mpoduib — MHKEHEPHAs! 3allUTa OKPYKAIOIICH cpe-
JTBI).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
UUIIUHBL «PU3nUecKas XUMUs» SIBISIOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHM3ali U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTU MO 00pa30BaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
IIporpaMmmMaM MarucTparypsl.

e [Ilpuka3 MwuHucTepcTBa TpyAa M cOUMANbHOW 3amuThl Poccuiickoit ®emepauuu OT
28.12.2015 r. Ne 11571 «O0 yrBepkaeHun npodeccuoHabHOro cranaapra - Crnenuanuct B o0na-
CTH pa3pabOTKH, COIPOBOXKJIEHUS U UHTErPAllUM TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOJICTB B
00nacTi OMOTEXHUUECKUX CHCTEM U TEXHOJIOTUI».

e [Ilpuka3 MwuHucTEepcTBa TpyAa W coOUHAIbHOW 3amuThl Poccuiickoit ®emepanuu OT
31.10.2016 1. Ne 5911 «O06 ytBepkaeHuu npodeccnoHampHOro cTanaapra - CrenuaimcT 1mo 3K0JIo-
TU4ecKoi 6e30macHOCTH (B TPOMBITIUICHHOCTH ).

o @enepasibHBIN TOCYIAPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnenuto noarotoBku 20.03.01 «Texnochepnas 6e3omnacHOCThY (YpOBEHb
OaxanaBpuaT), YTBEpKICHHBIN MpuKazoM MunucrepctBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020;

e YueOHbIE TUIaHBI 00PA30BaTEIHHON MPOrPAMMBI BBICILIETO 00pa30BaHUsI HANIPABICHHUS
20.03.01 - Texnocdepnas 6ezonmacHocTh (mpoduis - MHxkeHepHas 3aliuTa OKpYXaroliei cpe-
JIbl), TIOJITOTOBKK OakajaBpOB 10 OYHOM M 3a04HOM (opMam 0OyudeHUs, 0100pEHHBIN YUYeHBIM
coetoM YIJITY (mportokonm Ne8 ot 27.08.2020) m yrBepkaeHHbI pekrtopom YIJITY
(27.08.2020) u mo o4HO-3204HOU (hopme oOydeHus, 000peHHbIH YueHbIM coBeToM YIJITY
(mpotokoin Ne3 ot 18.03.2021) u yrBepxneHHsbii pekropom YIJITY (18.03.2021).

Oo6yuenmne mo obpazosarenpHoi 20.03.01 - TexnocdepHas 6e3omacHOCTb (MPOGMIH -
WuxeHepHas 3aliuTa OKpY>Karolei cpe/ibl) OCYIIECTBISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHUsI N0 JUCHHUIIHHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHHs MO JUCLUIUIMHE SBIAIOTCA 3HAHMS, YMEHMS,
BJIQ/ICHUS W/UIU OTIBIT I€ATEIbHOCTH, XapaKTEPU3YIOIUE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloe JOCTHKEHHE TUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUSI 00pa3oBaTesb-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHUS TMCHUIUIMHBI — (OPMHUPOBAHUE Y O0YyYAIOIMXCS CUCTEMbl 3HAHUH, He-
00XOJIMMBIX JUISl HCCIIEIOBAHUS OKPYXKAIOLIEH Cpe/ibl, BBISIBICHHUS €€ BO3MOXKHOCTEHN U pecypcoB
U pelleHus 3a/1a4 IpoecCHOHATBLHON 1eATeIbHOCTH, @ MMEHHO M3yueHHe U OOBSCHEHHE C I10-
MOIIBIO0 (PU3UKO-XMMHYECKUX METO/I0B OCHOBHBIX 3aKOHOMEPHOCTEH, ONpeAessonuX Hampas-
JIEHHOCTh XMMUYECKUX M (PU3UKO-XUMHUYECKUX IMPOIECCOB, CKOPOCTH UX MPOTEKAHUS C YUETOM
pa3InyYHbIX (PaKTOPOB, B TOM YHCIIE U BHEIIHUX.

3aga4yu AUCUMILINHBI:

— J1aTh CTYJEHTaM HeO0OXOJMMBbIE TEOPETHUECKHUE 3HAHUS O CTPOEHUU BEIIECTBA, TEPMO-
JTMHAMUKE XUMHYECKUX MPOIECCOB, XMMUYECKHX U (ha30BBIX PABHOBECHSIX, CBOMCTBAX MOJIEKY-
JSIPHBIX U MOHOTE€HHBIX PAaCTBOPOB, JEKTPOJHBIX NMOTEHIMAIAX U TaJIbBAHUYECKUX IJIEMEHTAX,
3aKOHOMEPHOCTAX XMMUYECKUX PEaKIUH;



— Hay4YHTb NOJIB30BATHCS PA3IUYHBIMU MpUOOpaMu U 000pYJOBaHUEM U MPUMEHSTH (H-
3MKO-XUMHUYECKUE U XMMUYECKHE METO/bI Ul PEeLICHUs 3aJa4 IpOoPecCHOHAIbHON J1esATeNbHO-
CTH,

— chopMupoOBaTH HAYYHOE MBIIIJICHUE;

— HaY4MTb [10JIb30BATHCS yUEOHOM, HAYYHOM JIMTEPATYypOl M CIPAaBOYHBIMU MaTepuasa-
MM [IpH peILIeHUH 33aa4 U 00paboTKe pe3yabTaTOB KCIIEPUMEHTA;

— natb 0a30BbIC 3HAHUSA MO (PU3UYECKON XMMHUU JUIS UCCICIOBAHUS OKPYXKAIOIIEH Cpesbl
Y BBISIBJICHUS €€ BO3MOYKHOCTEH U PECYPCOB.

IIponecc u3yyeHus AMCUMILIMHBI HANIPABJIeH HAa (DOPMUPOBAHHUE CJAEAYIOLIEH Mpo-
(eccuoHAILHOM KOMIIETEHIIUN :

IIK-1 - cnocoGHOCTH HCIIONB30BaTh MaTeMaTHUECKUe, (pu3nuecKue, (HU3NKO-XUMUIECKHE
U XMMHUYECKUE METO/IbI JJIS peIIeHus 3a1a4 PO(heCcCHOHAIbHON e TeIbHOCTH.

B pesyabTare n3yyeHus JMCHMIIJIMHBI 00y4aKOLIUICH JOJIKEH:

3HATh: TEIUIOBbIE 3(PPEKThl XMMUYECKON peakiiii, OCHOBHbIE 3aKOHBI TEPMOXUMHUH, XU-
MHU4YecKoe M (pa3oBOoe paBHOBECHE, OCHOBHBIC 3aKOHBI AnnekTpoxumuu: Kombpayma, OcBanbia,
dapajies; OCHOBHBIE MOJIOKEHUSI XMMHUYECKOW KMHETUKH M OCOOEHHOCTH BIMSHUS Pa3IMYHBIX
(aKkTOpOB Ha CKOPOCTb XMMHUECKOHN pEeaKlu;

yMeTh: NPUMEHSTh (PU3MKO-XMMUYECKHE U XMMUYECKME METOJbl Ul peIleHUs 3aaay
po(heCcCHOHANIBHOM JESITEIbHOCTH; ONPEAEIIATh HalpaBICHUE XUMHUECKON peakluu U yCIOBHS
e€ mpoTexkaHusi B BBIOPAaHHOM HaIpaBJICHUH; PACCUUTHIBATH BBIXOJ IPOAYKTOB PEAKIIMHU; ONpe-
JIEJATh AJIEKTPONPOBOAHOCT PAaCTBOPOB, JJIEKTPOJAHBIE MOTEHIMANBI, CKOPOCTh XHMHMYECKHUX
pEaKIM;

BJIa/1eTh: XUMUYECKUMHU U (PU3HKO-XUMUYECKUMHU METOJaMH 3KCIIEPHUMEHTAILHOTO HC-
cileZloBaHUs] 00BEKTOB OKPYXKAOLIEH Cpeibl U BBIBIECHUS €€ BO3MOXKHOCTEH M pecypcoB; HaBbI-
KaMHM I03HABaTEJIbHOM JEATEIBHOCTH; OCHOBAaMH OINPEIECICHUS COCTaBa CHUCTEM, METOJaMU
IIpeJICKa3aHysl IPOTEKAHUsI BO3MOXHBIX XUMUYECKUX PEAKLUH.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jlannast yueOHasi TUCIUIUIMHA OTHOCHUTCA K 00s3aTeNbHOM yacTu Oyioka 1, yTo o3Ha4aeT
dbopmupoBaHKe B IIpoiiecce 0OOydeHHs y OakagaBpa OCHOBHBIX OOIICKYJIbTYPHBIX 3HAHUN U KOM-
MEeTeHIINH B paMKax BBIOpaHHOTO Mpoduiist ¥ MpohecCHOHATBFHOTO CTaHAapTa.

OcBoeHHEe AaHHOW TUCIUILIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IIJIsi TIOCIEAYIOIIETO
uzydenus quctumini OITOI u HanmucaHus BBIMTYCKHOM KBaTH(PUKAITMOHHON pabOTHI.

Hepequb 06667161{1/1861}01441/[)@ conymemeyrwux u obecneyusaemvix ducuunﬂuH

O0ecrieunBarone ConyTcTByIOUIME ObecrieynBaemMble
Maremaruka OpFaHI/ILICCKaH XUMUSA HO}IFOTOBK& K mpoucaype 3allrMThl U 3alIUTa
dusnka Konnounnnas xumus BBIMMYCKHOM KBaTHU(UKAIMOHHON pabOThI
XuMus

VYkazaHHbIE CBSI3U TUCHUIUIMHBI Aal0T 00yYalomEeMyCsi CHCTEMHOE MPEICTaBICHHE O KOM-
IIeKCe M3y4aeMbIX AUCUUILIUH B cooTBeTcTBUM ¢ PI'OC BO, uyTto obecneunBaer TpedOyeMblii
TEOPETUYECKUI yPOBEHb M MPAKTUYECKYI0 HANPaBJIEHHOCTh B CHUCTeME OOy4eHHus u Oymyrien
JIEATEIbHOCTH BBIITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4YacoB, BbIJIeJeHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenoaasaresieM (110 BUIaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITEJBLHYIO Pad0Ty 00y4arommXxcs

OO6111as1 TPYT0EMKOCTb JTUCHUATIIMHBI

Bcero akageMu4ecKkux 4acoB

Buy yaeOHO# paboTh S (e 3a09Has OYHO-3a0YHAas
dbopma dbopma
KonrakTHasi padoTa ¢ npenojaBarejieM*: 98,6 26,6 68,6
nekiuu (JI) 48 10 34
npaktuueckue 3auatus (I13) - - -
naboparopusie paboTsl (JIP) 50 16 34
WHBIC BUJIbI KOHTAKTHOM PabOTHI 0,6 0,6 0,6
CamocTosiTejibHasi padoTa 00y4YarOIUXCs: 117,4 189,4 147,4
M3y4eHHE TEOPETUIECKOT0 Kypca 40 77 50
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 42 100 62
KypcoBas paboTa (KypcoBOM MPOEKT) - - -
MOJIFOTOBKA K MPOMEXKYTOYHOMN aTTeCcTalluu 35,4 12,4 35,4
Buj1 IpoMeKyTOYHOM aTTeCTAIUM: IK3aMeH, IK3aMeH, IK3aMeH,
3a4eT ¢ 3a4er ¢ 3a4eT C OIleH-
OLICHKOM OLICHKOM KOW
OO01mas TPy10eMKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa3oBa-
TENIBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIHOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, 1Ja0OpaTopHbIC
3aHATHA, ¥ (WIM) TPYIIIOBBIC KOHCYJIbTAUH, U (M) HHIMBUIYAIBHYIO Pab0Ty 00ydYaroLIerocs ¢ npernojaBaTeieM,
a TaKkKe aTTeCTAl[MOHHBIC HCIBITAHHUSA MPOMEKYTOYHOW arrecTanuu. KoHTakTHas paboTa MOXXET BKIIOYATH WHBIC
BUIbl Y4eOHOH NesITeNbHOCTH, NPEIyCMaTpUBAOIINE TPYIIIOBYI0 M HHIUBUIYAIBHYIO pabOTy OOy4aloIuxcs ¢
npernojaBaresieM. Yackl KOHTaKTHOM pa®oThl ompexpenstorces: [lonoxeHneM 00 OpraHH3allid U NPOBEICHHH KOH-
TaKTHO# paboThl NP peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICIIEr0 00pa3oBaHHs, YTBEPKICHHEIM Y YeHBIM

coseroM YIJITY ot 25 despanst 2020 roxa.

5. Conepikanme TMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKNX YaCOB
5.1. TpynoemkocTh pa3aejioB AUCHUNIMHBI

ouHasi popma 00yueHus

No Beero CamocTosTenbHast
- HaumenoBanue pa3nena AUCIUIUIMHBI JI 113 JIP KOHTaKTHOM 4
/1 pabora
paboTsl
1 | Beeaenue B kypc «Du3nueckas
CACHI® B BYpE «CHIBIHee 2 - | 8 10 16
xumus». CTpOEHHE BelecTBa
2 XuMHuueckasi TEpMOJIMHAMMKA 12 - 6 18 16
3 | Xumuueckue u (hazoBbIe 18 i 12 30 18
pPaBHOBECHSI
4 | DnexTpoXuMus 8 - 12 20 16
5 | Xumudeckas KHHETHKA 8 - 12 20 16
HToro no pazgenam: 48 - 50 98 82
[TpomexyTouHas arTecTanus 0,6 35,4
Bcero 216




3a04Has (popMa 00y4eHHs

Bceero
Ne . | CamocrosTenpHas
HaumenoBanue pa3naena AUCIUILIMHBI JI 113 JIP KOHTaKTHOM
/I pabota
paboTsl
1 | Brenenue B kypc «Puzndeckas 2 ) ) 2 28
xumus». CTpoeHue BEIECTBA.
2 XuUMHYECcKasi TEPMOJIMHAMHKA 2 - 4 6 17
3 | Xummuueckue u Gpa3oBbie
¢ 72 R 6 62
paBHOBeECHUS
4 | DJIeKTpOXUMUS 2 - 4 6 36
5 | Xumudeckas KHHETHKA 2 - 4 6 34
HToro no pasnenam: 10 - 16 26 177
[IpomexxyTounas arrectamus 0,6 12,4
Bcero 216
04HO-3204Hasi popma oOyueHust
No IS0 CamocTosTenbHast
- HaumeHnoBaHnue paszgena IUCHUILIUHBI JI 113 JIP KOHTAKTHOH 7
n/m pabota
paboTsl
1 | Beeacnue B kypc «Dusnueckas
A P 2 - 8 10 16
xumus». CTpoeHue BelecTBa
2 XuUMHYECKasi TEPMOIMHAMHKA 8 - 6 14 24
3 | Xumnueckue U (a3oBbie
¢ 8 - 6 14 24
paBHOBECHS
4 | DaexTpoxumus 8 - 6 14 24
5 | Xumudueckas KHHETHKA 8 - 8 16 24
HToro no pazgeaam: 34 - 34 68 112
[TpomexyTouHas arTecTanus 0,6 35,4
Bcero 216

5.2. Conep:xanue 3aHATHI JIEKIMOHHOTO THIIA

1.BBeenue B kypc «®Pusnueckasi xumus». CTpoeHue BeuiecTsa

1.1. Ocnosnvie pazdenvt puzuueckou xumuu. 3HaueHue PU3NIESCKON XUMUU JIJIST XUMUYE-
CKOM TEeXHOJIOTHH.

1.2. Qusuxo-xumuueckue memoovl uzyyeHus cmpoenus monexyi. [loBeneHne MoJIeKys B
aNeKTpudeckoM Toie. MomsipHas U yaenbHas noispusanus. Ypasaenue Knazuyca-MoccoTT u
Jlebast. MeToabl onpe/ieieHHsI JUIMOIBHBIX MOMEHTOB MOJIEKYJI. MOJIeKysipHBIE CIIeKTphl. Bpa-
niaTeabHble W KoJie0aTeNbHbIe CIEKTPhI, PACUEThl KOHCTAHT JIBYXaTOMHBIX MONEKyl. CHeKTpsl
MOTJIONICHHS pacTBOPOB BelIecTB. 3akoH byrepa- JlambGepTa- bepa.

2. XuMHYecKasi TEPMOANHAMUKA

2.1. Obwue nomwsmus u onpedenenus. TepmonuHamudeckue (GyHKIuA. BHYyTpeHHSS
sHeprus, Temnora u padorta. [lapamerpsr u pyHkuuu cucteMol. J[Be Gopmbl 0OMeHa YHEPTHH CH-
CTEMBI C OKPYXAIOIIEH Cpeaoi.

2.2. Ilepsoe Hauano mepmoouHamuku u e2o opmyarupogxu. TepMoIMTHAMHUYECKHUE CBOM-
CTBa Ta30B. BBIBOJ ypaBHEHHUS IS pacyeTa padOThl M3MEHEHUS YHTAIBIINN U BHYTPEHHEH dHEP-
TUH B MPOIIECCE U3MEHEHUSI COCTOSTHUS MJIeaTbHOTO Tra3a.

2.3. Tepmoxumus. 3akoH I'ecca m ciencTBue u3 Hero. [Ipumenenue 3akona ['ecca Juist
pacyeTra TerIoBbIX AP PEKTOB.

2.4. Tennoemrxocmsv. 3aBUCUMOCTH TEIUIOBBIX 3(D()EKTOB peakmuii OT TEeMIIepaTyphl.
VYpasaenne Kupxroda u ero ucnosib30BaHue Ui pacueTa TeraoBbIX 3QPeKToB.

7




2.5. 2-1i 3axon mepmoounamuxu. Bropoe Hayano TepMOJMHAMUKU U €ro (HOpMYyITHUpPOBKA.
OO6partumblie U HeoOpaTUMbIe Tpolecchl. [IoHsATHE SHTPONUK U METOJbI 1I0Ka3aTeIbCTBA €€ CY-
HIecTBOBaHUs (MeTol MKIOB U MeToa Kapareonopu). Pacuer u3mMeHeHuUs! SHTPOIIMH B Pa3iuy-
HeIx npoueccax. Ilocrynar Ilnanka. [lonsitue TepMoaMHaMHUUYECKONl BEPOSITHOCTH COCTOSHUS
CHCTEMBI U CTAaTUYECKHI XapakTep SHTponuu. Y paBHeHue bonpiivana. Dueprus ['m66ca u snep-
rus ['eapbMronbla Kak KpUTEPU COCTOSIHHMSI PAaBHOBECHS M HAIIPABJICHHOCTH CAMOIPOU3BOJIBHO
IPOTEKAIOIIUX MPOLECCOB M M30TEPMUYECKUX YCIOBUSAX. MeToabl pacueTa 3Hepruu ['mbbca u
sHepruu ['enpmronbua. YpaBuenus ['n06ca-I'enpMromnbia 11 XMuMAYECKUX MTPOLIECCOB.

3.Xumuueckue u pazoBbie paBHOBeCHS.

3.1. 3axon Oeticmsyrowux macc. XUMHUYECKUN TMOTEHIMAT U €ro (U3UYECKUN CMBICI.
XapaKTepUCTUKN YCTOMYMBOTO PAaBHOBECHOTO COCTOSHHS cuCTeMbl. OCOOCHHOCTH COCTOSIHUS
paBHOBECHIi B F€TEPOT€HHBIX CUCTEMaX.

3.2. Memoovl pacuema KOHCMAaum pAGHOBECHSI, COCMAB PABHOBECHOU CMeCU, 6blX00d
NPOOYKO8, CMeneHb npespaujenuss UCXOOHbIX Geujecma.

3.3. U3omepma xumuyeckou peakyuu. Ypasnenus uzobapvl u u30X0pbl XUMUUECKOU pe-
akyuu.

3.4. Ilpasuno a3z I'ub6ca. Dazosvie pagnosecust 6 08YXKOMNOHEHMHBIX CUCHEMAX.

3.5. Monexynapuuvle pacmeopwi. Hoeanvuvie pacmeopul. 3axon Paynsa. Peanvuvie pac-
meopwi. 3akoHvl Konosanosa.

3.6. Kpuockonus. J6ynnuockonus. Ocmomuueckoe oasnenue. OzpanudenHas 63aumHas
paAcmeopumocme.

4. DieKTpoXuMHs

4.1. Pacmeopwi snekmpoaumos. Teopus Appenuyca, cradvie 31eKmpoaumal.

4.2. CunbHbvie 51eKmpoauUmbl.

4.3. Dnekmponpo8ooHOCmb pacmeopos dIeKmpoIUmos.

4.4. Memoowvl usmeperus 31eKmMpuU4eckKou Npo8OOUMOCHU PACMBOPO8 3JIeKMPOIUMNOS.
Omnpenenenre KOHCTAHTHI TUCCOIMAINN CIIA0BIX 3JIEKTPOJIIMTOB, TPOU3BENECHUS PACTBOPUMOCTH
TPYAHO pacTBOpUMON coiii. KOHIyKTOMETpHYecKoe TUTPOBAHHE.

4.5. Dnexmpoosudicyujue cubl U 31eKmpoonsie nomeHyuaivl. MexaHu3M BO3SHUKHOBEHUS
JJIEKTPOJIHBIX MOTEHIHUAIOB. JIBOMHON JIEKTPUYECKU CIIOH, ero crpoeHue. YpasHeHue HepH-
cta. Knaccudukanus 31eKTpoJOB: UHIUKATOPHBIE 3JIEKTPOJbI U 3JIEKTPOAbl CPAaBHEHUS, dJIEK-
TPOABI IEPBOTO M BTOPOTO POAA, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HOH CEJIEKTHBHBIE 3JICK-
TPOABL. 3aBHCUMOCTB DJIEKTPOJHBIX IMOTCHIMAIIOB OT AKTUBHOCTH IOTEHIIHAJIONPENEISFOIINX
MOHOB. CTaHIapTHBIM 21€KTpOoAHBIM noTeHuuan. ['anpBanndeckue snemeHTs!, JC. Xumuue-
CKH€ M KOHIICHTPUPOBAHHBIE T'aJIbBAHWYECKUE AJIEMEHTHI, e C MEepeHOCcOM U 0e3 mepeHoca.
Mertoabl u3mepenns 3/1C u 31eKTPOJHBIX MOTEHIIUAJIOB.

4.6. Ilpumenenue memooa I/C onsn onpedenenus pH pacmeopa u xkoncmanmol ouccoyu-
ayuu cnabwix kuciom. IIoTeHIIMOMETPUYECKOE TUTPOBAHUE.

5. Xumunuyeckasi KUHHeTHKA.

5.1. Ilonamusa u onpedenenus xumuieckou kKunemuxuy. TepMOANHAMUYECKUE U KUHETHYE-
CKHE KPUTEPHUHU MPOTEKAHMSI XUMHUECKUX peakiuid. [IoHaTHe 0 CKOpOCTH XMMHYECKON PEeaKIIny.
DnemeHTapHbIe peakiui. OCHOBHBIE TOCTYNATHI (hOpMaTbHON KMHETUKH. KOHCTaHTBI CKOPOCTH.
[Topsi10K, MOJNEKYISIPHOCTh PEAKITUH.

5.2. Kunemuuecku HeobOpamumvle peakyuu nepeoco, 8mopozo, mpemuve2o, OpoOHO20 U
HY1e6020 NOPsIOKO6. YpaBHEHUE KOHCTAHT CKopocTel s aTux peakuuil. [lepuos nmomynpespa-
LIEHUM.

5.3. Dkcnepumenmanvrvie Memoovl onpeoeneHus nopsoKa peakyuu U KOHCMAHmMbl CKO-
pocmu.

5.4. 3asucumocmo cxopocmu xumuueckou peakyuu om memnepamypuol. IIpaBuno Bant-
Fodda. TemnepaTypHblit KOOPHHUIUEHT CKOPOCTU peaklMU. YpaBHEHHE AppeHuyca. DHeprus
aKTUBAIMKA. METOBI OTpe/IeIeHUs] dSHEPTHH aKkTHBanuu. COBpeMeHHBIE TIPECTABICHUS O MeXa-
HU3ME DJIEMEHTAPHOTO aKTa XUMHUYECKOUN peaKInu.
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9.5 Teopuu xumuueckou xunemuxu. Teopus akTUBHBIX coyaapeHuil. [IpenskcrnoHeHIM-
aJBHBI MHOXKUTEJh U CTepUUECKHi akTop. Teopuss akTUBHOTO KOMILIEKCA.

5.6. Kunemuxa cemepocennuvix peaxyui. Crienudpuka 1 OCHOBHBIE CTaJIMU T€TEPOTEHHBIX
peaknuii. BiusHue TemnepaTypsl U IepeMelIMBaHUS Ha CKOPOCTh TeTepPOreHHoN peakuuu. JIu-

MUTHpYIomas craaus quddysus u agcopOrus.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHbIH MJIaHOM 10 TUCIMITIIMHE TPEAYCMOTPEHBI 1a00paTOpHbIEC 3aHATHSI.

No HanmenoBanue paznena e TpyaoéMKocTs, yac
JUCHIUTUTAHBI (MOJIYIIN) OuHas 3a04Has 0YHO-3204HAas
Paspen 1. Beenerne s JlaGoparopHas paboTa
1 | Pe «Pu3HuCCKas Xu- «Onpeoenenue napaxopa 4 - 4
musi». CTpoeHue Beuie- .
uccnedyemoul #HUOKOCmu»
CTBa
Paznen 1. Ctpoenue Be- Jlaboparopnas paboTa
2 | mecTBa «Onpeoenenue pegppak- 4 - 4
yuuy
Paznen 2. Xumunueckas JlaGopaTtopnast pabota
TEPMOJMHAMHKA «Onpedenenue unme-
3 2PANbHOU MEeNIOMmbl Pac- 6 4 6
MBOpeHUsl COMU U Meno-
Mol 2UOPaAMayuu»
Paznen 3. Xumuueckue u JlaGopaTtopHnas pabota
4 (da3oBbIC paBHOBECHS «Onpedenenue Koncman- 6 4 4
Mbl PABHOBECUS XUMUYe-
CKOUL peakyuu»
Paznen 3. Xumnueckue u JlaGoparopHas paboTa
5 (da3oBbie paBHOBECHUS «OmnpeneneHrne KOHCTaHThI 6 i 5
JUCCOLIMAITUH CITA0BIX
AJIEKTPOIMTOBY
Paznen 4. Dnekrpoxumus JlaboparopHnas paboTa
6 «Onpeodenenue KOHCMan- 6 4 9
mul ouccoyuayuu ciadwvix
NEKMPOTUNOB)
Paznen 4. Dnexrpoxumus JlaboparopHnas paboTa
7 «I/IC. I'anveanuueckue 6 - 4
9/1eMEeHMbLY
Paznen 5. Xumunueckas JlaGopartopHnast pabota
KUHETHKA «Onpeoenenue KOHCMAaH-
8 Mbl CKOPOCMU PA3L0MHCE- 6 4 4
HUSL MYPeKCUOa 6 KUCIol
cpeoe (1-ii nops0ox)»
Paznen 5. Xumuueckas JlaGopaTtopHnast pabota
KHHETHKA. «Onpedenenue Koncman-
9 Mol CKOPOCMU PA3N0dice- 6 - 4
HUs d¢upa wenouvto (2-u
NOPs00K) »
Hroro: 50 16 34




5.4. leTaau3anusi CaMOCTOATEJIbLHONH PadoThI

HanmenoBanme pasgciia

BI/I,Z[ CaMOCTOATEIIb-

TpynoeMkocTh, yac

Ne VCLUIUIMHBI (MOZYJISA) HOM pabOTHI O4Has | 3a09YHas OHHo”
AucH 'Hy p 3a049Has1
[Toaroroska k omnpo-
Paznen 1. BBenenue B kypc «Pusu- a P
cy 1o TemMe jabopa-
yeckas xuMus». CTpoeHue Bere- N
1 TOPHOH pabOTHI U 8 14 8
ctBa (pabdora: OmnpeeneHue mapa-
9 3aIUTE OTYETHBIX
XO0pa UcCIeayeMOMn KUIKOCTH)
MaTepHaioB
[ToaroroBka k ompo-
Paznen 1. Benenue B kypc «dusu- A P
cy 1o TemMe jabopa-
yeckas xumus». CTpoeHue Bellie- .
2 TOPHOU pabOTHI U 8 14 8
ctBa (pabora: Onpenenenue pe-
3aIUTE OTYETHBIX
bpakuun)
MaTepuasoB
Paznen 2. Xumunueckas tepmoanna- | [loaroroska k ompo-
Muka (paborta: OmnpeneneHue uHTe- cy 1o Teme jabopa-
3 | rpanbHOM TEIIOTHI PaCTBOPEHUS TOPHOI paboThI U 16 17 24
COJIU ¥ TEIIJIOTHI TUAPATAIIH ) 3aIUTE OTYETHBIX
MaTepHaJIOB
Paznen 3. Xumuueckue u ¢pa3oBbie [ToaroroBka x omnpo-
paBHOBecus (pabota: OnpeneneHue | cy 1o Teme jrabopa-
4 | KOHCTAHTHI JUCCOLAALINA CIIA0BIX TOPHOW pabOTHI U 18 62 24
AJIEKTPOJIUTOB) 3aIUTE OTYETHBIX
MaTepuajoB
Paznen 4. Dnexrpoxumust (pabora: [ToaroroBka k ompo-
Omnpenenenne KOHCTAHTHI IUCCOIU- | CY IO TeMe Jiabopa-
5 | auuu cnabbIX AJIEKTPOJIUTOB) TOPHOI paboThI U 8 18 12
3aIUTE OTYETHBIX
MaTepHaIoB
[ToaroroBka K ompo-
cy 1o teme jabopa-
Paznen 4. Dnexrpoxumust (padbora: M o P
6 TOPHOM pabOTHI U 8 18 12
O/1C. I'anpBaHUYECKHE PJIEMEHTHI)
3aIUTE OTYETHBIX
MaTepuajoB
Pa3gen 5. XumMnueckas KUHETHKA [ToaroroBka k omnpo-
(pabota: Onpenenenrne KOHCTAHTHI cy 1o Teme jabopa-
7 | CKOpPOCTH pa3oKEeHUSI MypPEKCU/Ia B TOPHOU pabOTHI U 8 18 12
kucnoii cpene (1-it mopsiiok)) 3aI[UTE OTYETHBIX
MaTepHaIOB
Paznen 5. Xumnueckass KUHETHKA IToaroroska k omnpo-
(pabota: OnpeneneHue KOHCTAHTHI cy 1o TeMe jJabopa-
8 | ckopocTH pazioxeHus dupa mie- TOPHOM pabOTHI U 8 16 12
JI0YbIO (2-1 TIOPSIOK)) 3aIIUTE OTYETHBIX
MaTepuasoB
IToaroroBka kK MpoOMEXKYTOUHOU N3ydenue nexkuuon-
aTTecTanuu (IK3aMeHy, 3a4eTy C HOTO MaTepuaa,
OIICHKOM TUTEePATypPHBIX UC-
g | oueHxof) paTyp B4 | 124 | 354
TOYHHUKOB B COOT-
BETCTBUU C TE€MaTH-
KO
Hroro: 117,4 | 189,44 1474
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6. IlepeyeHb y4eOHO-METOAMYECKOTO O0eceYeH s M0 TN CIUIIINHE

OcHoBHasi M JONOJIHUTEIbHAS JUTEpaTypa

T'on

w/n ABTOp, HaAaMMCHOBAaHHUEC M3TaHHS HpI/IMe‘{aHI/Ie
OcHoBHasi yueOHasi iuTepaTypa
1 | Jlykos, B.B. ®usnueckas xumusi: ydeOHUK AJIsi CTYAEHTOB OYHOTO
U OYHO-320YHOTO OTAEJICHUN XMMHYECKUX (haKyJIbTETOB BY30B /
B.B. JIykoB, A.H. Mopo30B; MUHUCTEPCTBO HAayKH W BBICILETO
obOpazoBanusi P®, ®denepanbHOe TOCYAapCTBEHHOE aBTOHOMHOE .
00pa3oBaTeNbHOE YUpeXKAeHHEe BbICIIEro oopazoBaHus «FOKHbIH HonHoTexcToBEId
o JOCTYII TIpU BXOJ€
dbenepanbHBI YHUBEpPCUTET». — 2-€ W31., pacmup. U gom. — Po- | 2018 1o AOTHHY M Ta-
ctoB-Ha-Jlony; Taranpor: M3marensctBo FOkHOTO denepambHOro poro*
yHuBepcuteta, 2018. — 238 c.: min. — Pexxum noctyna: mo mojmmc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubnmorp. B xu. — ISBN 978-5-9275-2976-6. — TekcT: aiek-
TPOHHBIH.
2 | Cupunos, B.B. ®usnueckas xumus: ydebHoe mocobue / B.B.
Csupunos, A. B. Cupugos. — Cankr-IletepOypr: Jlans, 2021. — [0IHOTEKCTORbIH
600 c. — ISBN 978-5-8114-2262-3. — TekcT: aneKTpoHHbIH // JIaHb: oQp] | AOCTYN mpH BXOKIE
JIEKTPOHHO-ONOIMOTeYHAS CHUCTEMA. — URL: IO JIOTUHY U Tla-
https://e.lanbook.com/book/168989 — Pexxum moctyma: ajisi aBTO- poio*
pU3. OJIb30BaTENeH
3 | IlomoBa, A.A. ®usnueckas xumus: yueoHoe nocodue / A.A. Ilo-
noBa, T. b. ITonosa. — Cankr-IlerepOypr: Jlanp, 2021. — 496 c. — TMoMHOTEKCTOBEI
ISBN 978-5-8114-1796-4. — Tekct: snexktponHbIii / JlaHb: 37ek- 0021 | Aoctym mpu Bxoze
TPOHHO-OMOIMOTEUHAs cucrema. — URL: 1O JIOTMHY H 11a-
https://e.lanbook.com/book/168801 — Pexwum gocTyma: ajas aBTO- poo*
pH3. OJIb30BaTENeH
JonosHuTenbHasA yuyeOHasl IUTEpaTypa
4 | CupunoB, B.B. ®usnueckas xumus: ydeOHoe mnocobue / B.B.
Cupunos, A.B. CeupunoB. — Cankrt-IletepOypr: Jlans, 2016. — ToNHOTEKCTOBLII
600 c. — ISBN 978-5-8114-2262-3. — TekcT: 3JeKTpOHHBIH // 2016 | AOCTYN mpH BXo-
DneKTpoHHO-OMOIMoTeyHass cuctema «Jlanb»: [caiit]. — URL: JIe 10 JIOTUHY U
https://e.lanbook.com/book/87726 (nara obpamenus: 24.10.2019). napojmo™
— Pexxum octyna: uist aBTOPH3. MOJIb30BATENCH.
5 | bBpynos, B.T. MonekynsipHble CHEKTPbI, XUMUYECKasi TEPMOINHA-
MUKA, JJCKTPOXMMHUSI U KMHETUKA XUMHUECKUX PEaKLHUil: METO.I.
YKa3aHUS 0 PEIICHUI0 KOHTPOJ. 3aJaHWid NI CTYJACHTOB 3a04.
dak. cnemmanmpHOCTel 280202, 240502, 261201 wuHXeHEpPHO- 2008 DIEKTPOHHBIH
sKoJIoT. (hak. (koHTpoa. padbotsl Ne 1, 3) / B. T. bpynos; Ypau. roc. apxuB
necoTexH. yH-T. - Exarepunbypr: YIJITY, 2008. - 30 c. - bub-
JMOrp.: c. 30. - Pexum JI0CTyMa:
https://elar.usfeu.ru/handle/123456789/47
6 | bpynos, B.T. Bompockl u 3agaun mo (Gpu3u4ecKoid XUMHUU: Me-
TOJ. YKa3aHWs AJS CAMOCTOSIT. PabOTHI CTYIEHTOB WHXKEHEp.-
skojor. ak. cnenuansHocTedt 240100, 240502, 280202, 5
) ONEeKTPOHHBIN
261201. 4. 1 / B.T. bpynos, B. B. CBupunos; Ypai. roc. neco- | 2010 apxHB

TexH. YH-T, Kad. ¢u3., opran. Xumuu 1 HaHOJMCIIEPC. TEXHOJIO-
ruil. - ExatepunOypr: YIJITVY, 2010. - 42 c. — Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/36
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http://biblioclub.ru/index.php?page=book&id=561130
https://e.lanbook.com/book/168989
https://e.lanbook.com/book/168801
https://e.lanbook.com/book/87726
https://elar.usfeu.ru/handle/123456789/47
https://elar.usfeu.ru/handle/123456789/36

Ne I'on
ABTOp, HAaUMCHOBAHHUC

ITpumeuanue
/1 H3JaHMS

7 | bpynos, B.T. Bompockl 1 3agaun mo Gpu3u4eckoil XUMHUU: Me-
TOJ. YKa3aHUs JIJIS CAMOCTOST. paOOThl CTYIEHTOB WHXKEHEp.-
skojor. ak. cnenuanpHocTeit 240100, 240502, 280202, .
261201. 4. 2./ B. T. bpynos, B. B. Cupunos; Ypain. roc. neco- | 2010 3ﬂe§T§ZII;HHH
TexH. yH-T, Kad. ¢us., opran. Xumuu 1 HAaHOJKCIIEPC. TEXHOJIO- P

ruit. - EkarepunOypr: YIJITY, 2010. - 43 ¢. — Pexxum gocryna:
https://elar.usfeu.ru/handle/123456789/37

8 | bpynos, B.T. Bompocsl u 3agaun 1o Gpu3NYECKON XUMHUH: Me-
TOJA. yKa3aHWs JUIsl CAMOCTOSIT. pabOThl CTYIEHTOB HHXKEHED.-
skojior. (ak. cmneumanbHocTelr 240100, 240502, 280202, .
261201. Y. 3 / B.T. bpynos, B. B. Cupunos; Ypaiu. roc. neco- | 2011 QHCI;TE)(Z};HHH
TexH. YH-T, Kad. ¢u3., opran. xumuu 1 HaHOJUCIIEPC. TEXHOJIO- P

ruil. - Exatepun0ypr: YI'JITY, 2011. - 40 c. — Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/203

*- MpEKAC YEM HpOﬁTH 10 CCBLIKE, H€06XOI[I/IMO BOWTH B CUCTCMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIMOHHO-00Pa30BaTENbHOM Cpe/bl 0Oecneun-
BaeTCS COOTBETCTBYIOIIMMH CPEJCTBAMH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxapiii 00y4Jaromuicst 00ecedeH T0CTYIOM K 3JeKTPOHHON OHOIMOTEUYHOW cHucTeMe
YIJITY (http:/lib.usfeu.ru/), 96C U3natensctra Jlaus http://e.lanbook.com/, DBC Yuusepcurert-
ckast Oumbnmoreka omaiia http://biblioclub.ru/, conepxanux u3maHUs MO0 OCHOBHBIM H3Yy4aeMbIM
JUCIUTUTMHAM U ¢()OPMHUPOBAHHBIX IO COTJIACOBAHUIO C MPABOOOIAIATEISIMA YIeOHON U yaeOHO-
METOIUYECKOM JTUTEPATYPHI.

CrnpaBounblie 1 ”H)OPMAIIMOHHbBIE CHCTEMBbI
1. CpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. MudpopmannoHHo-nipaBoBoi moptan [apant. Pexxum mocryma: http://www.garant.ru/
3. Baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IMpodeccuonanbublie 6a3bl JAHHBIX

1. lndopmManmoHHble CUCTEMBI, OAHKM JJAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl
U TIPUPOJONOIb30BaHus — Pexum nocryna: http://MUHIPUPOABIPO.pd

2. Undopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snexktponHnas 6ubnuoreka elibrary. — Pexxum mocryna: http://elibrary.ru/ .

4. Tlporpammsl 1151 9kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum gocryma:
http://www.zin.ru/BioDiv/

IIpodeccnonanbHbie 0a3bl JaHHBIX

1. lndopmarnmoHHble CUCTEMBI, OAHKU JJAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pP

2. Nndopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;

3. Hayunas snexrponHas 6ubnmoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .

4. TIporpammsl 1yist 9kosioroB ECOReport. — Pexxum nocrtyna: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum pgocryma:
http://www.zin.ru/BioDiv/.
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7. @OH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUHON aTTecTAluu
0o0yvyaruuxcst Mo JUCHHUIJINHE

7.1. IllepeyeHb KOMIIETEHIIUI ¢ YKa3aHHeEM 3TanoB uxX (JOpMUPOBAHUS B Mpolecce
0CBOEeHNsI 00pa30BaTeJIbHOI MPOrpaMMbIl

PopMupyeMble KOMIIETEHIUU Bun u opma koHTpOIIS

IIK-1 - crocoOHOCTh HCIOJIB30BaTh MareMa- | [IpoMeskyTOYHBIH KOHTPOJIb: KOHTPOJILHBIC
TUYecKue, (u3uueckue, (U3NKO-XUMUYECKUE, | BOIPOCH K SK3aMEHY M 3a4€TY C OLEHKON
XUMHUYECKHE METOIbl JUIA pemeHus 3azad Texkymmii KOHTPOJIL: OIPOC, 3alIMTa OTYET-

npoecCHOHATBHOM eATeTbHOCTH HBIX MaTEepPHAJIOB IO TeMe J1TabopaTopHoi pabdo-
ThI

7.2. Onucanue nokasareJieii 1 KpUTepueB OLIEHUBAHUSI KOMIIETEHIMI HA Pa3IHYHbIX
Tanax ux (opMUpPOBaHHUS, ONUCAHHUE IIKAJ OLlEHUBAHUS

Kputepun onleHHBaHHsI YCTHOTO OTBETa HA KOHTPOJIbHBIE BONPOCHI YK3aMeHa / 3ave-
Ta C OLIEHKOH (MPOMeKYTOUHBIH KOHTPOJIb, popmupoBanue komnerenuu [MK-1)

OMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET HA MOCTABJICHHBIN BOIIPOC, II0OKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10KA3aTEIbHO PACKPHITHl OCHOBHBIE IIOJIOKEHUS Te-
MBI; B OTBETE IPOCIIEKUBACTCSA YETKAs CTPYKTYpa, JJOTHYecKas MOCIE€N0BATEIbHOCTD, OTPaXKat0-
11asi CYIIIHOCTh PAacCKpbIBAEMbIX MOHATHI, TeOpuH, siBIeHUN. 3HaHHE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHEe OHUMAaHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXJUCLMIUIMHAPHBIX cBsizel. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, IIOKa3aHa CIIOCOOHOCTb OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

Xopouio — J1aH TIOJHBIA, Pa3BEPHYTHIM OTBET HA IOCTABICHHBIN BOIIPOC, TOKA3aHO yMeE-
HUE BBIJICIIUTH CYLIECTBEHHBIE U HECYILIECTBEHHBIC MPU3HAKU, IPUYUHHO-CIICICTBECHHBIEC CBS3H.
OTBeT 4eTKO CTPYKTYpUpOBaH, JJOTUYEH, U3JI0KEH B TepMHMHAX Hayku. OJHAKO JOMYLIEHbI He-
3HAUUTENbHbIE OMMOKH WM HEJAOYEThI, UCIPABIEHHbIE OaKanaBpoOM C TOMOIIbIO «HABOISIINX
BOIIPOCOB;

Y0081emeopumenbHo — 1aH HENOJHBIA OTBET, JJOTUKA U TIOCIIE10BATEIIbHOCTh U3JI0KEHUS
UMEIOT CYIECTBEHHbIe HapymeHus. [lomyieHsl rpyoble OMMOKN MpU ONpPEesIeHUH CYIIHOCTH
pPacKpbIBa€MbIX MOHATUN, TEOPUH, SIBICHUH, BCIEACTBHE HEMOHHMMaHUsl OakalaBpoM HUX Cylle-
CTBEHHBIX U HECYILECTBEHHBIX IPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBL. YMEHHUE
PAacCKpBITh KOHKPETHBIC MPOSBIEHUSI 0000IEHHBIX 3HAHUN HE MoKa3zaHo. PeueBoe odopmiieHue
TpeOyeT MonpaBoK, KOPPEKLUY;

HeyoogiemseopumenvpHo — 0OakanaBp JEMOHCTPUPYET HE3HaHHME TEOPETUYECKUX OCHOB
IIpeaAMETa, HE YMEET JAeJIaTh apryMEHTUPOBAHHBIE BBIBOJBI U IIPUBOJUTE IIPUMEPHI, ITOKA3bIBAET
ciaboe BiaJieHne MOHOJIOTUYECKON peublo, HE BIIAZIEET TEPMUHOJIOTHEHN, MTPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TIOCIIEA0BATEILHOCTH W3JI0KEHHUS, JeJIaeT OIIMOKH, KOTOphle HE MOXET HCIpa-
BUTH, JaXK€E MPHU KOPPEKLIUU ITPENOIABATEIIEM, OTKA3bIBAETCS] OTBEYATh HA 3aHATHUU.

Kpurepun ouennBanusi onpoca (TeKylMid KOHTPOJb, ()OPMHPOBAHUE KOMIIETEH-
nuu IK-1):

«5» (omauuno): oMpoC MPONJIEH C MEPBOIO pasa; AaH MOJIHBIN, pa3BEPHYTHIM OTBET Ha BCE
3aJaBaeMble MPeroaBaTeIeM BONPOCH], OKAa3aHO 3HAHWE U MOHUMaHue TeMbl. O0ydaronuiics
MPaBUJIBHO OTBETHJI Ha BCE BOMPOCHI MPU COOECETOBAHNH, 3HAET U MIOHUMAET XOJI BBIITOJIHEHUS
npezcTosiei 1abopaTopHOi pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOU MOMBITKH; J1aH MOJHBIA OTBET Ha BCE 3ajJaBae-
MbI€ IMIPEeTo1aBaTesIeM BOMPOCH], TOKa3aHO 3HAHME U MOHMMaHue TeMbl. O0ydaronuiics npu co-
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OecemoBaHUM MPABUIIHBHO OTBETHIJI HA BCE BOMPOCHI C MOMOIIBIO MPETOaaBaTelis, 3HAeT U MOHH-
MaeT XO/T BBITIOJIHEHUSI IPEICTOSIIEH JTaO0paTOpHOU pabOTHI.

«3» (yoosremgopumenbHo): ONPOC MPOUACH C TPEThEH TOIBITKH, JaHBl OTBETHI HA IMOJIO-
BUHY 3aJIaBaEMbIX MPETOaBaTeieM BOIIPOCOB, MOKa3aHO 3HAHUE OCHOBHBIX IMOHSITHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITh KOHKPET-
HBIC TIPOSIBJIICHUS OOOOIICHHBIX 3HAHWK He Toka3aHo OOyyaromuicss TpU ONMPOCe MPaBHIILHO
OTBETHJI Ha OOJIBIIIYIO YACTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
NPaBOK, KOPPEKIIMH; CTYICHT 3HAET XO/I BHIMOJIHEHHS IIPEIICTOSIICH JJa0OpaTOPHOU PaOOTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE TPOUICH, OOyUYAIONINIICS HE 3HAET OCHOB TEMHI,
HE CIIOCOOEH JIeIaTh apryMEHTUPOBAHHbBIE BBIBOBI U MPUBOUTH MPUMEPHI, TOKA3bIBACT ClIad0oe
BJIaJICHHE MOHOJIOTHUYECKOW Peubl0, HE BJIAZCET TEPMUHOJIOTHEN, MPOSBISIET OTCYTCTBHE JIOTHY-
HOCTH U TOCJICIOBATEIBHOCTH M3JIOKEHUS, JIeJaeT OIMOKHU, KOTOPhIE HE MOXKET UCIPaBHTh, Ja-
e TPU KOPPEKIMHU TMPeroiaBaTeNieM, OTKa3bIBA€TCsl 0TBEYAaTh HA BONpockl. OOyuaromuiics He
CMOT' OTBETUTh JJa)K€ HA TIOJOBUHY 33/IaHHBIX €My BOIPOCOB, HE 3HAET X0Ja MPOBEACHUS MPE]I-
cTos1Iel J1abopaTOpHON pabOTHI.

KpuTtepuu oneHMBaHHusA 3a1IUTHI OTYETHBIX MAaTePHAJIOB 10 TeMe J1a0opaTOPHOii pa-
00ThI (TeKyIHii KOHTPOJIb, popmupoBanue kommereHuun IMK-1)

«5» (omnauuno): paboTa BHITIOJIIHEHA B CPOK; O(hOpMIICHUE U COJIepIKATEIIbHAS YacTh OTYETa
00pa3ioBbie; paboTa BBINOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHS,
3aKJIIOYeHHS U BBIBOJBI. OOydarommiics MpaBUIBLHO OTBETHJI HA BCE BOIPOCHI MPH 3aIUTE OT-
YEeTHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETA U €r0 COJIEPKATEIHHON
YaCcTH HET rpyObIX OMIMOOK; paboTa BBIOJHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHu s, 3aKTF0UeHHsI U BBIBOABI. OOyJaromuics Mpyu 3alIUTe OTYETHBIM MaTepHajoB Ipa-
BUJIBHO OTBETHJI HAa BCE BOIPOCHI C TOMOIIIBIO MIPETI01aBaTellsl.

«3» (yoosnemeopumenvHo): paboTa BHIOJIHCHA C HApyIIeHUEM rpaduka; B 0ohOpMIICHHH,
COJIepKaTeNbHON YaCTH OTYETa €CTh HEJOCTATKH; paboTa BBIMOIHEHA CAMOCTOSTENLHO, IPUCYT-
CTBYIOT cOOCTBeHHBIE 00001eHHst. OOyyarouiics Mpy 3alUTe OTYETHBIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOMPOCHL.

«2» (HeyooenemeopumenvHo): oHopMiIeHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIM C/I€TIaHbl HETIPAaBUJIbHBIEC BHIBOJIBI U 00001eHrs. OOydaromuiicss He CMOT 3allly-
TUTh OTYCTHBIC MATEPUAITBI M ITOSICHUTH MPE/ICTABIICHHBIC TAHHEIC.

7.3. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OEHKHU
3HAHMH, yMeHU i, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TAINbI
(popMHpoBaHUsI KOMIIETEeHIIHI1 B polecce 0CBOEHUsI 00pa30BaTeIbHON NMPOrpaMMbl

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. Mepbl KOIMYeCTBa KOMIIOHEHTOB B CUCTEME. MaKpOCKOMMYECKHE CBOMCTBA BEILIECTBA; METO-
JIbI KX ONpEJICICHUSI.

2. OnucaHue paBHOBECHS B PEATbHBIX CHUCTEMax. AKTHBHOCTH, KOI(DPHUIIMEHTH aKTHBHOCTH.
Bripaxenue a1 3akoHa ASHCTBYIOIIUX Macc.

3. 3 1 Bojopoia HaxoauTCs 1o AaBieHueM 1 at™ npu temneparype 0°C. ITocie paciupenus
npu P=const ra3 3ansan o6sem 15 1. Tpebyercst onpenenuTh COBEPIICHHYIO paboTy, KOTUYECTBO
MOJIyYEHHOT'0 Ta30M TeIlJla U U3MEHEHHE BHYTPEHHEN YHEPTHH.

4. Knaccudukarus MoKyl BEIIECTB MO MOMEHTaM WHepUud. MOMEHTHI MHEPIIUU ABYyXaTOM-
HBIX MOJIEKYJI: METO/IbI OIPEIETCHHUS.

5. BausiHue temneparypbl Ha XMMUYECKOe paBHOBecue. OmnpejienieHue KOHCTaHThl PaBHOBECHUS
MIPU TIPOM3BOJILHON TeMIIepaType (iBa METO/1a).
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6. OnpenenuTh H3MEHEHHE BHYTPEHHEH SHEPTUH [IPU HArpeBaHuu 5 T a3ora ot 15 g0 25°C mpu
HOCTOSIHHOM 00BbeMe. TernnoeMKoCTh ra3a B3Th COINIACHO MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH.
7. Buapl XUMUYECKOW CBSI3U, MOJISIPHAS CBSI3b. DJIEKTPUUYECKUIN TUIIOJBbHBIII MOMEHT MOJIEKYJIbI;
ero onpezaenenue. Ilonspuzanus 1 NoaAPU3yEMOCTb.

8.BnusHue Temmeparypbl Ha XMMUYECKOoe paBHOBecue. OmnpeseneHre BeIMYUHbI TETJI0BOTO 3 (-
dekTta peakiuu u3 ypaBHeHus: Bant-I'odda.

9. OmpenenuTe KOJIMYECTBO TEIJIOTHI, KOTOPOE HEOOXOAMMO Ui HarpeBaHus npu V=const 25 r
Kucnopoa, Haxoxsmerocs npu 350°C, or 1013 go 5065 rlla.

10. Buzbl MeXMOIEKYJISAPHBIX B3aUMOJICHCTBUI Ul BEILIECTB C Pa3IMYHbIM arperaTHbIM COCTO-
SHUEM.

11. BeiBog 1 aHanu3 ypaBHEHUS! U30XOPbl XUMUYECKON PEAKIIUH.

12. 5 1 KxpunTOHA, B3ATOrO MPU HOPMAIBHBIX YCIOBUSIX, HArPEBAIOT /10 600°C MPU TTOCTOSTHHOM
o0peme. KakoBo KOHEUHOE JjaBJIEHHE ra3a, KOJWYECTBO TEIIA, 3aTPAY€HHOI0 Ha HArpeBaHUE U
M3MEHEHUE BHYTPEHHEH dHEPTUM?

13. Makpockonuyeckue cBOiCTBa BeliecTBa. [IpuMepbl SKCTEHCUBHBIX (aJAUTUBHBIX) U HHTEH-
CUBHBIX CBOMCTB.

14. BriBog 1 aHaNM3 ypaBHEHUS N300apbl XMMUUECKOHN pEeaKIIUU.

KoHTpoJibHBbIE BONPOCHI K 3a4eTy ¢ OLeHKOH (IIPOMEKYTOYHBII KOHTPOJIb)

1. TUDBI AIEKTPOIOB.

2. I'paduyeckoe u aHAIUTUYECKOE PEIICHUE YpaBHEHUsI AppeHuyca.

3. JIBe peakuuu OJAMHAKOBOT'O MOPSIKA UMEIOT PaBHBIC MPEIIKCIIOHEHIIMATBLHBIE MHOXKUTEIH, HO
UX SHEPIHH aKTUBAIUM pasnuuarorcs Ha 41,9 x/[x/mMonb. PaccuntaTh COOTHOIIEHHE KOHCTAHT
ckopocteit atux peakuuii nmpu 600 K.

4. Teopust 2JIEKTOJIUTUYECKON JUCCOIIMAIINU AppeHuyca

5.HeoOpatumble peakiuu nepBoro nopsaka. Bpems nomypeakuuu.

6. [lo JaHHBIM CTaHIAPTHBIX AJIEKTPOJHBIX MOTEHLIUATIOB paccuuTath pu 298K KoHCTaHTY paB-
HOBECHS PEaKILIUU:

Cu+2Ag" =Cu* +2 Ag

Hanucatp cxeMaTnyecky raibBaHUYECKUM 3JIEMEHT, B KOTOPOM MTPOTEKAET 3TA PEaKIIUsl.
7.Monnoe npousseneHue Boabl. [lonsitue pH pactBopa.

8. Onpenenenne NopsAaKa peakiuy.

9. Jlns aneMeHTa, COCTaBJICHHOTO M3 BOJOPOJHOTO 3JIeKkTpoaa B pactBope ¢eHonma CgHsOH ¢
KoHIeHTparuei 0,3 MOJb/T U KaJoMeIbHOTo mosysneMenTta ¢ koHueHtpanueit KCI paBroit 1
Mmoutb/i1, Beraucnth JJ1C u pH pactBopa denomna.

10. Xumunueckast kuaetuka. OCHOBHbBIE TOHATUSA XUMUYECKON KMHETHKHU.

11.ducconmarus ciadbix KUCIOT U OCHOBaHHIA.

12. 5]C snemenTa:

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

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

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

13. OcHOBHBIE NOHATHS U ONPEIEIECHNUS] XUMHUYECKOW KUHETUKH.

14. TepmoinHaMuKa rajlbBAaHUYECKOTO 2JIEMEHTA. Y paBHeHHe HepHera.

15.PactBop 0,8293 . xsoprcroro Gapust B 1000 T. Bomsl 3amepsaer npu T= -0,2009°C, kpwo-
ckonmueckasi moctostHHas BoAbl K = 1,86 kr-K/Monb. OmnpenenuTs cTeneHb AUCCOIUAIUU XII0-
puctoro 6apusi.

Bomnpocsl, BBIHOCHMBIE HA ONPOC (TEKYLIHMA KOHTPOJIb)
(¢pparmenT K J1abopaTopHOii padoTe «Onpedenenue unmezpanbHoil Mmeniomul pac-
meopenus conu u meniomol 2UOPAMaAyUN»)
1. Chopmynupyiite 3akoH I'ecca.
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2. Kakue Brl 3Haere ciryyan pakTU4ecKoro puMeHeHus 3akoHa ['ecca?

3. Kakas pazHuIla MEK1y TEINTIOEMKOCTBIO KAIOPUMETPA U TEINTIOEMKOCTBIO KaJTOPUMETPUUYECKOM
CUCTEMBI?

4. ITouemy U3MepeHHe U3MEHEHUS TEMIIEPATYPhI JTyUIlle ONPeaesITh rpapuueckum myrem?

5. IloyeMy [y1s TOYHOTO OIIPEIEJIEHUS TeIUIOTHI THApPATalluK HEOOX0MMO 1 MOJIb BemecTBa pac-
TBOpUTH B 400 MOJIsIX pacTBOpUTENS?

Bonpochl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB 10 BbINOJHEHHOMH
JadopaTopHoii padoTe (TeKYIIMA KOHTPOJIb)

1. Lenp u 3amaun 1a6OpaTopHO pabOThI

2. OCHOBHBIE TEOPETUYECKHE 3aKOHOMEPHOCTH JIAaHHOTO pa3Jiena

2. Mertoauka npoBeeHus 1abopaTopHOi paboThI

3. Ha3HaueHue 1 MpUHIMIT pabOTHI JTA0OPaTOPHOTO 000pYIOBaHMUs / CTEHIOB

4. AHanu3 MOJYYEHHBIX B XO/I€ JIA0OpaTOPHOM pabOThI pe3yIbTaTOB, OOBSICHEHUE TOTY-
YEHHBIX PE3YJIbTATOB C YUETOM TCOPETUUYCCKUX 3aKOHOMEPHOCTEH

7.4. CooTBeTCTBHE IIKAJIBI OLICHOK U YPOBHel ¢opMHPOBAHHBIX KOMIIETCHIMI

Yposens chop-
MHPOBAHHBIX OreHka INosicuenus
KOMIIETCHIIMH

Teoperndeckoe comepkaHHe Kypca OCBOCHO IOJIHO-
CTBIO, BCE TPEAYCMOTPEHHBIE MPOrpaMMoil OO0ydYeHHS
y4eOHbIE 3a/ITaHHs] BBIIIOJTHEHBI.

OOyyaromuiics JEMOHCTPUPYET BBICOKHI YpOBEHBb
Beicokuii OtnryHO CIIOCOOHOCTH MPUMEHSATh OCHOBHBIC IOJIOKEHHS XUMHYE-
CKOW KMHETHKH U 0COOEHHOCTH BIUSHHS PAa3JIMYHBIX (ak-
TOPOB HAa CKOPOCTb XUMHUYECKOH peakluu, TOTOB UCIOJb-
30BaTh (PM3UKO-XUMHUYECKUE METOMABI U PEHICHUs 3a/1ad
po¢ecCHOHATILHOM 1€ TeIbHOCTH

Teopernueckoe coaepkaHue Kypca OCBOSHO MOJHOCTBIO,
BCE NPETyCMOTPEHHBIC MPOrpaMMOi 00ydeHusi yueOHbIe 3ama-
HUSI BBITIOJIHEHBI C HE3HAYNTEIBHBIMY 3aMCUaHUSIMHU.

OOyuaromuiicsi 1eMOHCTPUPYET 0a30BbIE CIIOCOOHOCTH K
bazoBblii Xopouo NPUMEHEHUIO OCHOBHBIX IOJOKEHHH XMMHYECKOW KHMHETHKU U
0COOCHHOCTH BIIMSTHHS Pa3NIMUHBIX (PAaKTOPOB HA CKOPOCTH XH-
MHUYECKOW  peaKluu, CII0COOCH  UCIOJIb30BaTh  (DU3HKO-
XMMHUYECKHE METOIbI Ul PeIleHHs 3a1ad NpodecCHOHaIbHOU
JIeSITeTbHOCTH

Teoperuueckoe cojiepkaHue Kypca OCBOCHO YacTHUYHO,
OOJBIIMHCTBO MPEYCMOTPEHHBIX MPOrpaMMOi 00ydYeHHs y4ueO-
HBIX 33J[aHUN BBITIOJIHEHO, B HUX UMEIOTCS OIIHOKY.

OOyuaromuiics JEMOHCTPHUPYET ciadble CIIOCOOHOCTH K

. VY nosnerBopu- N N
[Toporosbiii TOIBHO MPUMEHEHUIO OCHOBHBIX TIOJIOKEHHI XUMHUYECKOH KHHETHKH W
0COOEHHOCTH BJIMSIHHUS PA3IMYHBIX (PAaKTOPOB HA CKOPOCTH XU-
MHUYECKOH pPEeaKIMH, O] PYKOBOJCTBOM CHOCOOEH HCIOIb30-
BaTh (PU3MKO-XMMUYECCKHUE METObI JUIs PEIICHUs 3a1a4 nmpodec-
CHOHAJILHOH JIeSITEIbHOCTH
Teopernueckoe cofep:kaHHe Kypca HE OCBOCHO, OOJb-
3 HeyioBeTBo- IIMHCTBO MPELyCMOTPEHHBIX nporpaMMoii 00y4deHHsT y4eOHBIX
Huzkuit 3aJaHui MO0 HE BBIMOJIHEHBI, THOO0 COepKaT IpyObIe OMNOKY;
PUTEIBHO

JOIIOJIHUTCIIBbHAA CaMOCTOATCIbHAA pa60Ta Haa MaTCepuajiOM HE
IMpuBLJIa K KaKOMy-J'II/I6O SHAYUTCIILHOMY MOBBINICHUIO KauCCTBa
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Yposens chop-
MHUPOBaHHBIX OreHka [MosicHeHust
KOMIETEHIUI

BBITTOJTHEHUS YICOHBIX 3aJaHuUH.

OO0yyJaromuiicss He IEMOHCTPHPYET CIIOCOOHOCTH K IIPH-
MEHCHHUIO OCHOBHBIX ITOJIOKCHUH XUMHUYECKON KUHETHKHU U OCO-
OCHHOCTH BJIMSIHHUS Pa3JIMYHBIX (PaKTOPOB HA CKOPOCTh XUMUYEC-
CKOH peakIn, He CITIOCOOEH MCIOIB30BaTh (PU3NKO-XHMHICCKUE
METO/IBI JJIs PEIICHYSI 3a]1a4 MTPO(HECCUOHATBHON IeATEIIBHOCTH

8. MeToauuecKkue YKazaHus 1Jid CaMOCTOAITEIbHOIM paﬁoTbl Oﬁy‘lalOIIII/IXCH

CamocTtosTenpHas padoTa CIIOCOOCTBYET 3aKpEIUICHHIO HAaBBIKOB Pa0OTHI ¢ y4eOHOU H
HAYYHOH JIMTEpaTypOil, OCMBICIICHUIO U 3aKPEILICHUIO TEOPETHYECKOT0 MaTepHalia o yMEHUIO
APTrYMCHTUPOBAHO MPCAJIaraTb 5KOJIOIrn4CCKU 6€3OHaCHBI€ TEXHOJIOTHUH.

Bun y4eOHbBIX 3aHATHI Opraan3anus IesTeTFHOCTH 00y4Jaroerocs

B xoxe nexuuil npenoaaBaTeNab U3JIaracT U pa3bsCHIET OCHOB-
Hble, HauOoJee CIOKHBIE MOHATUS TEMBI, a TAKXKe CBSI3aHHBIE C HEU
TCOPCTUUCCKHUEC U MPAKTUYCCKUC HpO6JI€MI)I, AacT PCKOMCHAAIWKM Ha
BBITIOJTHEHUE CAMOCTOATEIbHOU PabOTHI.

B xope seknuii 00y4arommMcest peKOMEH TYEeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpauiaTh BHUMaHHE Ha KaTeropuu, GOopMyJIUpPOBKH, pacKphI-
BAaIOIIIME COJIEP>KaHUE TeX WUJIM MHBIX SIBICHUN U MPOIECCOB, HAYYHBIC
BBIBOJIbI U MTPAKTUYCCKNUE PEKOMCHAAIWH 110 UX ITPUMCHCHUIO;

- 3aJaBaTh MPENOJIABATENI0 YTOYHSIONIME BOMPOCHI C LEIbIO
YACHCHHA TCOPECTHICCKUX HOJ'IO)KGHI/II\/'I, paspCiiCHud CIIOPHBIX CUTYya-
1197078

B pa601mx KOHCIICKTax XCJIAaTCJIbHO OCTaBJIITH ITIOJISA, HA KOTO-
PBIX BO BHEAyIUTOPHOE BPEMsI MOXKHO CIeNaTh MOMETKHU U3 y4eOHO-
METOAMYECKOTO 00€CTIeUeHUsI i CaMOCTOSITEIbHOM paboThl 00ydva-
IOIINXCSA, TONOJIHAIOIIEr0 MaTepual MpOCHyIIaHHOW JIEKIIUHU, a TaK-
K€ TMMOMCETKH, NMOAYCPKHBAIOIINC OCO6YIO BAXXHOCTh TC€X WJIN HNHBIX
TEOPETHUUECKHUX MOJOKEHUM.

Jns ycnenrHoro oBIaACHUSI KypcOM HEOOXOJIMMO MOCeNaTh BCEe
JIEKIIMU, TaK KaK TEMaTHUYECKH MaTepHuall B3aUMOCBS3aH MEXIY CO-
00ii. B cimywasx mporrycka 3aHsATHS CTYJACHTY HEOOXOIMMO CaMOCTOSI-
TENbHO U3YyYUTh MaTepual U OTBETUTHh HA KOHTPOJIbHBIE BOMIPOCHI TIO
HpOHyHIeHHOfI TEMC BO BpEMs MHAWMBUAYAJIbHBIX KOHCYHBT&HHﬁ.
Jlabopamopuwie 3anamus — 3T0 akTHBHas (opma y4eOHOTO Tpoliec-
ca, r7ie 00yJarouMics 3HaKOMHUTCSI C OCHOBAaMH TEPMOJAMHAMUKH XH-
MUYECKUX TMPOIIECCOB, XUMUYECKUX U (Da30BBIX paBHOBECHH, CBOM-
CTBaMHU MOJICKYJIAPHBIX U HOHOT'CHHBIX paCTBOPOB, BJICKTPOAHBIX I10-

3auarus
JIEKLIMOHHOTO TUIIA

3aHsATUsA TEHI[UAJIOB U TaJbBAHUYECKHUX DJIEMEHTOB.
CEMHUHApCKOro TUIa [lepen Hauvamom paboOTBI  CTYIEHT  OIpalIMBaeTCd IO
(;mabopaTopHbIe 3a- | TEOPETUYECKOM YacTH paboThl — MPOXOAMUT OINPOC, Ha KOTOPOM
HATHUSA) [PEerno/iaBaTelib MPOBEPSIET €ro TEOPETUYECKYIO (IIOJKOBAaHHOCTH)

(uemb  paboTBI, OCHOBBI HCIIOJB3YEMOIO AHATUTHYECKOTO METoJa
aHaJM3a, KOHTPOJbHbIE BoIpockl U T..). ConepxkaHue gabopaTopHOI
paboThl,  MepedyeHb  33/aBa€MbIX ~ KOHTPOJIBHBIX  BOIPOCOB
YCTaHABJIMBAIOTCS MIPEMOJABATEIIEM JI0 HAayasla BBIOJIHEHUS PaOOTHI.
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Bompockl 3amaroTcss  KaXkIoMy CTYAEHTY WHAWBHUyaJIbHbIE.
OOyyaroremycst 1aeTcst JOMOJHHUTEIBHOE BPEMS, €CIIM OH HE MOJXKET
OTBETUTh Ha TPHM 3aJaHHbIX eMy Bompoca. Ilocie nByX HeynauHbIX
TIONIBITOK MTPOUTH OMPOC OOYUYAIOIIMICS K BBITOJIHEHHUIO Ja00paTOPHOI
paboThI HE JOIMyCKaeTcsl.

[Io wroram BbIMONHEHHUS J1A0OPaTOPHOM pPaOOTHI KaXIbIi
oOyuarommiics  odopmisieT MHIAMBUAYaIbHBIH  OTYET, KOTOPBIH
3amMuiaeT npenogasaremto. [lpu  3ammre yduThIBaeTCS KadeCTBO
oopmieHUsT oTyeTa (HaIM4Me LENH, 3a7ad, METOJUKHU IpPOBEACHMs
SKCHEPUMEHTA, pacueToB, BBIBOJIOB), MPaBWIBHOCTH OOpPaOOTKH
TIOJTYYEHHBIX Pe3yJIbTaTOB M I'PAMOTHOCTh BBIBOJIOB.

CamocrosrenbHas BaxHOif 4YacThi0 CaMOCTOSITENLHOW Pa0OTHI SIBISETCS YTCHUE
pabora (u3ydyeHue | yueOHOW W HaydHOH JuTeparypbl. OCHOBHAs (PYHKIMS YI€OHUKOB —
TEOPETUYECKOTO OpPUEHTUPOBATh CTYJIEHTA B CHCTEME 3HAHUHN, YMEHHUU W HaBBIKOB,

Kypca, MOJAITOTOBKA K | KOTOPBIC JTOJDKHBI OBITh YCBOCHBI OYAYIIMMHU CHEIHATUCTAMHU 10
71a00paTOPHBIM 3a- | JAHHOW TUCUUILIHNHE.

HSTHSIM)
[TonroroBka K 3K3aMeHY, 3a4€Ty C OLEHKOH Ipe/noaraer:
- U3y4€HHUE OCHOBHOMW U JIOTIOJIHUTENILHON JINTEPaTyphl
[loaroroBka K 3K3a- | - U3y4€HHUE KOHCIIEKTOB JIEKLIUI
MEHY U 3a4eTy ¢ - y4acTHe B IPOBOJUMBIX KOHTPOJBHBIX OMpPOCax
OLICHKOH - TECTUPOBAHHUE 110 TEMaM

OneHka 3a 9K3aMeEH, 3a4eT C OLICHKOM BBICTaBIISETCS 110 KPUTE-
pHsIM, IPEICTABJICHHBIM B IyHKTE 7.2

9. Ilepeyennb HHGOPMAIMOHHBIX TEXHOJIOTHA, HCIOJIb3yEeMbBIX NMPH OCYIIECTBIEHUH
00pa30BaTeJIbLHOIO MpoIecca Mo THCIUIIHHE

Jis ycnemHoro OBJIaZieHUs JUCLUUIUIMHONW MCHOJNB3YIOTCS CleAyroline MHPOopMalu-
OHHBIE TEXHOJIOTHH OOYUCHHS:

* [pU NPOBEAECHUM JIEKLIUI MCIONB3YIOTCA IpE3eHTAlUU Marepuaja B HporpaMme
Microsoft Office (PowerPoint), Bbixom Ha mpodecCHOHaTbHBIC CANTBI, HCIOIb30BAHHE
BUIEOMATEPHUAJIOB PA3ITUYHBIX HHTEPHET-PECYPCOB.

* J1a0OpaTopHBIC 3aHATHSA 10 JTUCIHIUIMHE TPOBOAATCS B CHEIHATH3UPOBAHHOM
yueOHOM aynuTopun — gadoparopun GrU3NUecKoi XUMHUU.

JIaGopaTopHble 3aHATHUS 10 JAUCHUIUIMHE MPOBOJIATCS C UCIOJIb30BAHUE PA3IMYHOIO Ja-
OGopaTopHOTro 000pYAOBaHUS, a TAKXKE HA TAOOPATOPHBIX CTEHAaX-ycTaHOBKaX. Ha 3ansaTun o0y-
Yarolrecs 3HAKOMUTCS ¢ METOJIaMU OTpesieieHNs (PU3UKO-XUMUYECKUX BEJIMYMH: TEIJIOThI pac-
TBOPEHHSI COJIH, TEIUIOTHI THPATAIlNH, KOHCTAaHTHl PABHOBECHSI XUMUYECKOH peaKIui, KOHCTaH-
Thl CKOPOCTH XUMHUYECKOW PEAaKIIMU, KOHCTAHTHI AUCCOLUAIMH JEKTPOIUTA U T.JA., paboTol U
YCTPOHCTBOM TPHUOOPOB M YCTAHOBOK, MO3BOJISIONIMX ONPEACTATh (PU3UKO-XMMUYECKHE BEIH-
YHHBI.

B mpomecce w3ydeHHs IUCIMILIMHBI YYEOHBIMH IIETISIMH  SIBJSIFOTCS  3HAKOMCTBO
6akaaBpoM C OCHOBHBIMH METOJIaMH pabOThl YCTAaHOBOK U MPUOOPOB, ONPENESIOMUX (pU3HKO-
XUMHYECKHE BEIMYMHBI, METOAMKAMH pacueTa (QHU3MKO-XMMHUYECKHX BEJIWYHH. YCBOCHUE,
NOHUMaHHe, CTPYKTYpUPOBAHHE IOJYUYEHHBIX 3HAHUH IO OCHOBHBIM pazjesnaM (U3NYEeCcKOi
XUMHH.

JUis TOCTHOXKEHUST ATUX 1eNiel UCTOIb3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE WH(pOpMa-
THUBHO-PA3BUBAIOIINE TEXHOJIOTUN O0YUYCHHS C YIETOM Pa3IMIHOTO COYETAHUS TTACCUBHBIX OPM
(JIexmust, 1abopaToOpHOE 3aHATUE, KOHCYIbTALIUS, CAMOCTOSATENIbHAS PadoTa) U PENPOTYyKTUBHBIX
METOJIOB 00yueHusi (IIOBECTBOBATEIbHOE H3JI0KEHUE y4eOHOH MHpOpMaluu, OObsICHUTEIHHO-
WITIOCTPATUBHOE U3JI0KEHHE).
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YHuBepcuTer oOecrneyeH HEOoOXOAWMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTPaMMHOTO
o0ecreueHus:

®  CeMeiicTBO KOMMEPYECKHX OIEPAMOHHBIX cUCTeM cemeiicTBa Microsoft Windows;

e oducHbIi maket npwioxkenuit Microsoft Office;

e TIpOrpaMMHAasl CHCTEMa sl OOHAPY)KEHHs TEKCTOBBIX 3aMMCTBOBAHHUII B y4eOHBIX U
HayyHbIX padorax «AHTuIuiaruat.BY3»

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEO0OXOAUMOM IJISl OCYIIEeCTBJIECHUSI
00pa3oBaTeILHOIO NpoIecca Mo AUCHHUILINHE

Peanuzanus yueGHOro mpoiiecca OCyIECTBISIETCS B CIICHUANBHBIX YUYEOHBIX ayTUTOPHUSIX
YHHUBEPCHUTETA JUISl IPOBEJCHUS 3aHATUH JIGKIIMOHHOTO THUIIA, TaOOPAaTOPHBIX 3aHATHI, IPYIIO-
BbIX M WHIMBUAYAIbHBIX KOHCYJIbTALMMA, TEKYLIETO KOHTPOJS U MPOMEXKYTOUHOIH aTTECTALUU.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIEIUATM3UPOBAHHON MEOEIbI0 M TEXHUYECKUMH CPECTBA-
MU OOy4YeHHs, CAYXAIIUMHU Ui MpelcTaBieHus] yueOHoW nHbopManuy OONbIION ayAUTOPUU.
[Tpu HEOOXOAUMOCTH O0YyHAIOITUMCS TPEJIararoTcss HabOphl IEMOHCTPAIMOHHOTO 000pyI0Ba-
HUS ¥ Y4eOHO-HAIIIAIHBIX TOCOOMIA, 0OecreunBaroIIne TEMaTHUECKHUE UILTIOCTPAIUH.

CamocrosiTenpHas paboTta 00y4aroIIMXCsl BBIMOIHACTCS B CIICHUATIM3UPOBAHHON ayAUTO-
puH, KoTopas 00opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTH «HTepHeT» U o0ecredeHneM J0CTyma B AIEKTPOHHYI0 HH(POPMAITMOHHO-
oOpa3zoBatenbhyto cpeny YIJITY.

Ectp momemienne Ui XpaHeHusI ¥ MPO(UIAKTHYECKOTO 00CITy)KHBaHUsI yuyeOHOTO 000-
PYJIOBaHMS.

TpeGoBanus K ayAUTOPUAM
HaumenoBanue crieniuajbHbIX OMEILEHUN OCHAIIIeHHOCTh CIEUAIBHBIX IIOMENCHUN
U TIOMEIEHUH AJIS1 CaMOCTOSITEIbHOM paboThI Y TIOMEIIEHUH I CaMOCTOSITETIbHOM paboThI

[Tomemenue [uisl JEKUUMOHHBIX 3aHATHH, | CTOJBI U CTyibs, MesloBas Aocka. Ilepenoc-
TPYNIOBBIX W HMHJIMBHUIYaJbHBIX KOHCYJb- | HOE MYJIbTUMEIUITHOE 000pyA0BaHuE (HOYT-
TalMi, TeKylmel U MpOMEeXYTOUHOH arTe- | OyK, 3KpaH, IPOEKTOD).

CTalMH.

VYuyebHass mnaboparopusi (QU3MUECKOM XHMHH,
OCHallIeHHasl J1a0OpaTOPHBIMU CTOJAMHU U CTY-
JAbSIMM, CIEIYIOIUM 000pylOBaHMEM: JU-
cTisTop — 1 WT.; POTOKONOPUMETPHI — S
IIT.; KaJOPUMETpPbl — 4 MIT.; BEChl TEXHHUYE-
CKH€ — 2 WIT.; BEChl TOPCUOHHBIE — 3 IIT.;
EKTPOIUIUTKU — 3 MIT.; KOHIYKTOMETPHI — 2
IT.; pepakToMeTpsl — 3 MIT.; HEPETOMETPHI
— 5 wr.; cnektpodoromerp — 1 mT.; poTanu-
OHHBIM BUCKO3UMETP — | IIT.

[Tomemienust Uit camocTosiTeNbHOU pado- | CTonbl, CTYNbs, 9KpaH, HpoekTtop. PabGoume
THI MecCTa CTYJEHTOB, OCHAIllEHbl KOMIbIOTEPAMU
C BBIXOJIOM B ceThb MIHTEpHET U JIEKTPOHHYIO
WH(POPMaIMOHHYIO 00pa30BaTEIbHYIO CPEY.
[Tomemienue Uit xpaHeHus W npoduiak- | Pacxoquele marepuansl sl peMOHTa U 00-
TUYECKOro OOCTyXUBaHUS y4eOHOro 000- | CIyXMBaHUS TEXHUKH. MecTta A XpaHEHUs
PYAOBaHUS 000pyI0BaHUS

[Tomermienue 1t 1a00paTOPHBIX 3aHATHIH
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