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1. O0mme mojoKeHUs

JuctuiuimHa «®u3uyeckass XMMHSA» OTHOCUTCS K 00s3aTesibHON yacTu Oyoka 1 yued-
HOTO IIJlaHa, BXOJALIETO B COCTaB 00pa3oBaTeIbHOW MPOrpaMMBbl BBHICIIETO 0Opa3oBaHUS
20.03.01 — Texnocdepnas 6e3omacHOCTh (MpodHib — MHKEHEPHAs! 3aIlUTa OKPYXKAIOIIEeH cpe-
JTBI).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
UUIUTMHBL «DU3nYecKass XUMHUSD) SIBISIIOTCS:

o @enepanbHblil 3ak0H «O0 obpazoBanuu B Poccuiickoit denepaunny», yrBepKaeHHbBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Tlopsimok opraHu3anil U OCYIIECTBICHUSI 00pa30BaTENbHON JESATEIBLHOCTH 1O 00pa-
30BaTeJbHBIM MIPOrpaMMaM BBICIIET0 00pa3oBaHuUA - MporpaMMamM OakajaBpuara, IporpaMmmam
CHelHaINTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEP)KICHHbBIN MpukazoM MuHoOpHayku Poccun
o1 06.04.2021 1. Ne245;

o [Ipukaz MunucrepcrBa Tpyna ¥ couuanbHOM 3amuthl Poccuiicko @enepanuu OT
28.12.2015 r. Ne 11571 «O6 yTBepx’aeHUN MPOoPecCHOHANBHOrO cTanaapTa - CrnenuanucT B 00-
JacTu pa3pabOTKH, COMPOBOKIACHUS U HHTErPAIIMX TEXHOJOTHYECKUX MPOIIECCOB U MTPOU3BOJICTB
B 0071aCTH OMOTEXHUYECKUX CHCTEM U TEXHOJIOTUI»;

o [Ipukaz MunucrepcrBa Tpyna M couuanbHOM 3amutel Poccuiicko @enepanuu OT
07.09.2020 r. Ne 5691 «OO6 yTBepkAeHHH MPOQPEecCHOHANBHOrO cTaHaapTa - CHenuasucT 1Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B POMBIIIIICHHOCTH)»;

o @enepasbHBIN rOCyIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpukazoM MuHuctepctBa oOpa3zoBanus u Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble TUIaHBl 00pa30BaTEIbHOM NMPOrpaMMBbl BBICILIETO 00pa30BaHUs HAMIPABICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKeHepHAs 3aluTa OKpYyKaroleh cpe-
JIbl), TIOATOTOBKK OakajaaBpoB IO OYHOM, OYHO-3a0YHON M 3a04HOM (popmam oOyueHus, 000-
pennbiii YaenbiM coBetoM YIJITY (mpotokon Ne3 ot 16.03.2023) u yTBep K ICHHBIH PEKTOPOM
YTJITY (16.03.2023).

Oo6yuenne mo obpazosarenpHoi 20.03.01 - TexnocdepHas 6e3omacHOCTb (MPOPUIH -
WuxeHepHas 3aluTa OKpYy>Karollei cpelibl) OCYIIECTBISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 TUCHHUIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUsI 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHHs MO JUCHUIUIMHE SBIAIOTCS 3HAHMSA, YMEHMS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOIUE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBalone JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

Legb ocBOeHUs TMCHUIIMHBI — (OPMHUPOBAHUE Y O0YyYAIOIMXCS CUCTEMBl 3HAHUH, He-
00XOJIMMBIX JUISl HCCIIEIOBAHUS OKPYXKAIOLIEH Cpe/ibl, BBISIBICHHUS €€ BO3MOXKHOCTEHN U pecypcoB
U pelleHus 3a/1a4 IpoQecCHOHAIbHON IeATeNbHOCTH, @ IMEHHO M3yueHHE U OOBSCHEHHE C I10-
MOIIBIO0 (PU3UKO-XMMHUYECKUX METO/I0B OCHOBHBIX 3aKOHOMEPHOCTEH, ONpeAessionuX Hanpas-
JIEHHOCTh XMMUYECKUX M (PU3UKO-XUMHUYECKUX IMPOIECCOB, CKOPOCTH UX MPOTEKAHUS C YUETOM
pa3INyYHbIX ()aKTOPOB, B TOM YHCIIE 1 BHEIIHUX.

3aga4yu AUCUMILINHBI:

— J1aTh CTYJEHTaM HEO0OXOJMMBbIE TEOPETHUECKHUE 3HAHUS O CTPOEHUU BEIIECTBA, TEPMO-
JTUHAMUKE XUMHYECKUX MPOIECCOB, XMMUYECKHX U (ha30BBIX PAaBHOBECHUSX, CBOMCTBAX MOJIEKY-
JSIPHBIX M MOHOTCHHBIX PAaCTBOPOB, IEKTPOAHBIX MOTCHIMAIAX U TaJIbBAHUYECKUX DJIEMECHTAX,
3aKOHOMEPHOCTAX XUMUYECKUX PEaKIUH;



— Hay4YHTb NOJIB30BATHCS PA3IUYHBIMU MpUOOpaMu U 000pYJOBaHUEM U MPUMEHSTH (H-
3UKO-XUMHUYECKUE U XMMUYECKHE METO/bI JUIsl pellieHus 3a/1a4 IpodecCHOHAIBLHON eATeNIbHO-
CTH,

— chopMupoOBaTH HAYYHOE MBIIIJICHUE;

— HAy4YUTh MOJIb30BATHCS YUeOHON, HAYYHOW JIMUTEPAaTypol U CIPaBOYHBIMU MaTepuaia-
MM [IpH peILIeHUH 33aa4 U 00paboTKe pe3yabTaTOB KCIIEPUMEHTA;

— natb 0a30BbIC 3HAHUSA MO (PU3UYECKON XMMHHU JUTS UCCIEIOBAHUS OKPYXKAIOIEH Cpesbl
Y BBISIBJICHUS €€ BO3MOYKHOCTEH U PECYPCOB.

IIponecc u3yyeHus AMCUMILIMHBI HANPABJIEeH HA (DOPMUPOBAHHUE CAEAYIOLIEH Mpo-
(eccuoHAILHOM KOMIIETEHIIUN :

IIK-1 - cnocoGHOCTH HCIIONB30BaTh MaTeMaTHUECKUe, (pu3nuecKue, (HU3NKO-XUMUIECKHE
U XMMHUYECKHE METO/IbI JJIsl PELIeHuUs 3a1a4 NPo(heCcCHOHAIbHON e TeIbHOCTH.

B pesyabTare n3yyeHus JMCHMIIJIMHBI 00y4AIOMINIACS J0JIKEeH:

3HATh: TEIUIOBbIE 3(PPEKThl XMMUYECKON peakifii, OCHOBHbIE 3aKOHBI TEPMOXUMHUH, XU-
MHUYecKoe M (ha3oBOE paBHOBECHE, OCHOBHBIC 3aKOHBI AeKTpoxumuu: Kombpayma, OcBanbia,
dapajies; OCHOBHBIE MOJIOKEHUSI XMMHUYECKOW KMHETUKH M OCOOEHHOCTH BIMSHUS Pa3IMYHBIX
(aKkTOpOB Ha CKOPOCTb XMMHUECKOH pEeaKlIH;

yMeTh: NPUMEHSTh (PU3MKO-XMMUYECKHE U XMMUYECKME METOJbl Ul peIleHUs 3aaay
po(heCcCHOHANIBHON JESITEIbHOCTH; ONPEAEIIATh HalpaBICHUE XUMHUUECKON peakluu U yCIOBHS
e€ MpoTexkaHusi B BBIOPAaHHOM HalpaBJICHUH; PACCUUTHIBATH BBIXOJ IPOJYKTOB PEAKLIMHU; OIpe-
JIEJATh AJIEKTPONPOBOAHOCT PAaCTBOPOB, JJIEKTPOJAHBIE MOTEHIMANBI, CKOPOCTh XHMHYECKHUX
pEaKIM;

BJIa/1eTh: XUMUYECKUMHU U (PU3HKO-XUMUYECKUMHU METOJaMH 3KCIIEPHUMEHTAILHOTO HC-
ciieZloBaHUsl 00BEKTOB OKPYXKAIOLIEH Cpesibl U BBISBIECHUS €€ BO3MOXKHOCTEH M pecypcoB; HaBbI-
KaMHM I03HABaTEJIbHOM JEATEIBHOCTH; OCHOBAaMH OINPEIECICHUS COCTaBa CHUCTEM, METOJaMU
IIpeJICKa3aHysl POTEKAHUSI BO3MOXHBIX XUMUYECKUX PEAKIUH.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl

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 Mpoduiis U MpodhecCHOHATBFHOTO CTaHaapTa.

OcBoeHHEe AaHHOW TUCIUILIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IIJIsi TIOCIEAYIOIIETO
uzydenus quctuminH OITOIT u HanucaHus BRIMYCKHOM KBATH(DUKAITMOHHON pabOTHI.

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

ObecneunBaronye ConyTcTByIOUINE ObecrneunBacMbIe
MaremaTuka Oprannueckas xumusi | [loAroroBka k mpouemype 3aiuThl U 3a11UTa
duzuka Kommonanas xumus BBITYCKHON KBaTM(UKAIIMOHHON paboThI
XuMus

VYkazaHHbIC CBSI3U AUCIMILIUHBI JAIOT 00YyYaIOMIEMyCsl CHCTEMHOE TIPEJICTABICHUE O KOM-
MJIEKCe M3ydaeMbIX AUCIUIUTHH B cooTBeTcTBUU ¢ ®I'OC BO, uyto obecmneunBaeT TpeOyeMblit
TEOPETUYECKHUI YPOBEHb M MPAKTUYECKYI0 HAIPABJICHHOCTh B CUCTEME OOY4YeHHs U Oymaymieit
JIEATEIIbHOCTH BBIITYCKHUKA.



4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4acoB, Bbl/JIeJIeHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaasaresieM (110 BUIaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PA00Ty 00y4aroIMXCs

O06111as1 TPYJTOEMKOCTb JTUCHUATIIMHBI

Bcero akageMuuecknx 4acoB

Brp yueOroi paborst ouHas opma 3a04Has popma 0YHO-3a09Has hopma
KonTakTHass pabora ¢ mpemno- 98,6 26,6 44,6
JaBaTejieM*:
nekiuun (JI) 48 10 24
npaktuueckue 3auatus (I13) - - -
naboparopusie padbotsl (JIP) 50 16 20
WHBIE BUJIbI KOHTAKTHOM pabOoThI 0,6 0,6 0,6
CamocrosiTesibHass padora 00y- 117,4 189,4 171,4
YAIOIIMXCS:

M3YYEHHE TEOPETHUECKOTo Kypca 28 77 42
MOJTrOTOBKA K TEKYyIIEMY KOHTpPO- 50 100 90

JIHO

KypcoBasi paboTa (KypcoBO# mpo- - - -

€KT)

MOATOTOBKA K MPOMEXKYTOUHOU 39,4 12,4 39,4
aTTeCTalluu

Bujx npomexyTo4HOIi aTTecTa- IK3aMeH, 3a4eT IK3aMeH, 3a4eT IK3aMeH, 3a4eT
1107078 C OLICHKO C OLICHKOM C OLICHKOM
OO01mas TPy10€eMKOCTh 6/216

*KonTtakTHas paboTa 00ydJaroLIXCs ¢ MperoAaBaTesieM, B TOM YHCIe ¢ MPHUMEHEHHEM JHUCTAHIIMOHHBIX 00pa3oBa-
TEJbHBIX TEXHOJOTHH, BKIIOYAET 3aHATHUS JIEKIIMOHHOTO THUMA, U (W) 3aHATUS CEMUHAPCKOTO THIIA, 1a00paTOpHBIE
3aHATHUSA, U (WIN) TPYIIIOBEIE KOHCYIBTAINH, U (MJIM) HHANBUAYAIbHYIO paboTy 00yJaromerocs ¢ npemnojaaBaTeneM,
a TAaKXKC aTTCCTAllMOHHBIC HCIIbITAHUA HpOMe)KyTO‘IHOﬁ aTTCCTAalluu. KonTakTHas pa60Ta MOXECT BKJIKOYATh HHBIC
BUBI y4eOHOU NeATEeNFHOCTH, MPEAyCMAaTPHUBAIONINE TPYIIOBYI0 M HWHAMBHUAYAIbHYIO PaboTy oOywaromuxcs c
npenogaBaTeneM. Yackl KOHTaKTHOW paboThl ompenessitoTcest [lojoxkeHneM o0 opraHU3alliyd W MPOBEISHUU KOH-
TaKTHOW pabOThI NMPH peanu3alyu 00pa30BaTENbHBIX NMPOTPAMM BBICIIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM

coseroM YIJITY ot 25 despanst 2020 roxa.

5. Coepikanue TMCHUILIHHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB
5.1. TpynoemkocTh pa3aejioB AUCHUNIMHBI

o4yHas popMma 00yyeHuUs

No B8 CamocTosTenbHast
- HanmenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOM ocrosTe
n/m pabora
paboTsl
1 | Beenenue B kypc «Puznueckas 2 i 8 10 16
xumus». CTpoeHHE BelllecTBa
2 | Xumuueckas TepMOJAMHAMUKA 12 - 6 18 16
3 | X
uMUYeckue u (ha3oBbie 18 i 12 30 18
paBHOBECHUS
4 | DnexTpoXuMus 8 - 12 20 16
5 | XuMmuueckas KHHETHKA 8 - 12 20 16
HToro no pasnenam: 48 - 50 98 82
[TpomexyTouHas arTecTanus 0,6 35,4
Bcero 216




3a04Has (popMa 00y4eHHs

Bcero
No . | CamocrosTenpHas
HaumenoBanue pa3nena AUCIUILINHBI JI 113 JIP KOHTaKTHOM
/I pabota
paboTsl
1 | Brenenue B kypc «Puzndeckas 2 ) ) 2 28
xumus». CTpoeHue BEIECTBA.
2 XHUMHYECKasi TEPMOIMHAMHKA 2 - 4 6 17
3 | Xummuueckue u Gpa3oBbie
¢ 2 | - | 4 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
Bcero
No . | CamocrosTenbHas
HaumeHnoBaHnue pazgena IUCHUILIUHbBI JI 113 JIP KOHTaKTHOM
n/m pabota
paboTHI
1 | Brenenue B kypc «Puznyeckas ) ) 4 4 18
xumus». CTpOeHUE BEIIECTBA.
2 | XumHuecKas TepMOJANHAMUKA 6 - 4 10 14
3 | Xumuueckue u Gpa3oBbIe
¢ 6 - 4 10 54
paBHOBECHS
4 | DJIeKTpOoXuMUs 6 - 4 10 24
5 | Xumnueckas KHHETHKA 6 - 4 10 22
HToro no paznenam: 24 - 20 44 132
ITpoMexyTouHas aTTeCTalusl 0,6 39,4
Bcero 216

5.2. Conep:kanne 3aHATHI JIEKIHOHHOTO THIIA

1.BBenenue B kypc «®@uznyeckasi xumus». CTpoeHHe BelecTBa

1.1. Ocnognvie pasoenvi usuueckou xumuu. 3HayeHne GU3NIECKON XUMHUM JUIsI XUMHYe-
CKOM TEXHOJIOTHH.

1.2. Qusuxo-xumuueckue memoovi uzyuenus cmpoenus monexyn. [loeneHne MoJIeKys B
ANEKTPUYECKOM rosie. MoiisipHas W yaenbHas nojspuszanus. Y pasHenne Knaznyca-MoccoTrtu n
JleGas. MeTtoibl ornpeieieHus: TUMOIbHBIX MOMEHTOB MOJIEKyJl. MoJeKysipHble crieKTpsl. Bpa-
HIaTeNbHBIE W KoJieOaTeNbHbIE CIEKTPhI, pacueThl KOHCTAHT JBYXaTOMHBIX MOJIEKYNI. CIEeKTpHI
HOTJIOIIEHHS pacTBOPOB BelecTB. 3akoH byrepa- JlamOepra- bepa.

2. XuMHn4yecKkasi TepMOJAMHAMHUKA

2.1. Obwue nomwsmus u onpeoenenus. TepmonuHamudeckue (GyHKUUU. BHYyTpeHHsS
sHeprus, Temnora u padora. [lapamerpsl u pyHkunuu cucremsl. JIBe hopMbl 0OMEHa 3HEPTUU CH-
CTEMBI C OKPYXKAIOIIEH CPELOM.

2.2. Ilepsoe Hauano mepmoouHamuky u e2o opmyauposxku. TepMoTnHAMHYECKIE CBOM-
CTBa ra3oB. BrIBo/1 ypaBHEHUs A1 pacdyera paboThl U3MEHEHUS SHTAIBIINU U BHYTPEHHEH 3Hep-
THH B TIPOIIECCE M3MEHEHUS COCTOSTHUS HIeaTbHOTO Ta3a.

2.3. Tepmoxumusa. 3axoH I'ecca u cnencrsue u3 Hero. Ilpumenenue 3akona ['ecca s
pacyera TeTIoBbIX (P eKToB.

2.4. Tennoemxocms. 3aBUCUMOCTH TEIUIOBBIX 3(DQEKTOB peakimii OT TeMIepaTyphl.
VYpaBuenne Kupxroda u ero ucnosib30BaHue uisi pacdeTa TeIIoBbIX 3P eKToB.




2.5. 2-1i 3axon mepmoounamuxu. Bropoe Hayano TepMOJMHAMUKU U €ro (HOpMYyITHUpPOBKA.
OO6partumblie U HeoOpaTUMbIe Mpolecchl. [IoHsATHE SHTPONUK U METOJIbI 1I0Ka3aTeIbCTBA €€ CY-
HIecTBOBaHUs (MeTol MKIOB U MeToa Kapareonopu). Pacuer u3mMeHeHuUs! SHTPOIIMH B Pa3iuy-
HeIX npoueccax. Ilocrynar Ilnanka. [lonstue TepMoaMHaMHUYECKOl BEPOSITHOCTH COCTOSHUS
CHCTEMBI U CTAaTUYECKHI XapakTep SHTponuu. Y paBHeHue bonpiivana. Dueprus ['m66ca u snep-
rus ['eapbMronblia Kak KpUTEPUH COCTOSIHHMSI PAaBHOBECHS M HAIIPABICHHOCTH CAMOIPOU3BOJIBHO
IPOTEKAIOIIUX MPOLECCOB U M30TEPMUYECKUX YCIOBUSAX. MeToasl pacuera sHepruu I'mb0ca 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 PAaBHOBECHOT'O COCTOSIHHS cHCTeMbl. OCOOCHHOCTH COCTOSIHUS
paBHOBECHIi B F€TEPOT€HHBIX CUCTEMaX.

3.2. Memoovl pacuema KOHCMAaum pAGHOBECHSI, COCMAB PABHOBECHOU CMeCU, 8blX00d
NPOOYKO8, CmeneHb npespaujenuss UCXOOHbIX Geujecma.

3.3. H3o0mepma xumuueckou peakyuu. Ypasuenus uzooapvl u u30Xopvl XUMUYECKOU pe-
akyuu.

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

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

3.6. Kpuockonus. S6ynnuockonus. Ocmomuueckoe dagnenue. O2paHuiuenHas 83aumMHas
paAcmeopumocme.

4. DieKTpoXuMHs

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

4.2. CunbHvie 21eKmpoaumal.

4.3. Dnekmponpo8ooHOCmb pacmeopos dIeKmpoIUmos.

4.4. Memoowvl uzmeperus 31eKmMpu4eckou Npo8oOOUMOCMU PACMBOPO8 JIeKMPOIUMOE.
OmnpeneneHne KOHCTaHThI AUCCOIMAIMU CIa0bIX AJIEKTPOJIUTOB, IPOU3BEIECHUS PACTBOPUMOCTH
TPYAHO pacTBOpUMOi conu. KoHaykTOMeTpruiyeckoe TUTpOBaHHE.

4.5. Dnexmpoosudicyujue cubl U 31eKmpoonsie nomeHyuaivl. MexaHu3M BO3SHUKHOBEHUS
JJIEKTPOJIHBIX MOTEHIHUAIOB. JIBOMHON JIEKTPUYECKUM CIIOH, ero crpoeHue. YpasHeHue HepH-
cta. Knaccudukanus 31eKTpoJOB: UHIUKATOPHBIE 3JIEKTPOJbI U 3JIEKTPOAbl CPAaBHEHUS, dJIEK-
TPOABI IEPBOTO M BTOPOTrO POAA, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HOH CEJIEKTHBHBIE 3JICK-
TPOABL. 3aBHCHMOCTB 3JICKTPOJIHBIX IMOTEHIIMAIOB OT AKTUBHOCTH IMOTEHIHAJIONPEIEISIONINX
MOHOB. CTaHIapTHBIM 21€KTpOoAHBIM noTeHuuan. ['anpBanndeckue snemeHTs!, JC. Xumuue-
CKHM€ M KOHIICHTPUPOBAHHBIE I'aJIbBAHWYECKUE AJIEMEHTHI, IIENH C MEePeHOCOM U 0e3 mepeHoca.
Mertoabl u3mepenns 3/1C U 31eKTPOJHBIX TOTEHIIMAJIOB.

4.6. Ilpumenenue memooa I/C onsn onpedenenus pH pacmeopa u koncmanmol ouccoyu-
ayuu crabwix kuciom. IloTeHIIMOMETPHUYECKOE TUTPOBAHUE.

5. Xumunueckasi KUHeTHKA.

5.1. Ilonamusa u onpedenenus xumuieckou kKunemuxuy. TepMOANHAMUYECKUE U KUHETHYE-
CKHE KPUTEPHHU MPOTEKAHHUS XUMHUECKUX peakiuid. [IoHATHE 0 CKOpOCTH XMMHUYECKON pPeaKIny.
OnemenTapHble peakunu. OCHOBHBIE IOCTYAThl (OPMATBHON KHHETUKH. KOHCTaHTBI CKOPOCTH.
[TopsioK, MONEKYISPHOCTh PEAKIIUH.

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

5.3. Dkcnepumenmanvuvie Memoovl onpeodeneHus NopsoKa peakyuu U KOHCMAHMbl CKO-
pocmu.

5.4. 3asucumocms cxopocmu xumuueckou peakyuu om memnepamypol. IlpaBuno Bant-
Fodda. TemnepaTypHblit KOOPOHUIUEHT CKOPOCTH peakiuu. YpaBHEHHE AppeHuyca. DHEprus
aKTUBalUMU. MeTobl onpezeneHus sHeprun akTuBauu. CoBpeMEeHHbIE TPECTaBICHUS O MeXa-
HU3ME 3JIEMEHTapHOTO aKTa XUMHUECKOW PEeaKIInu.



5.5 Teopuu xumuueckou xunemuku. Teopus akTHUBHBIX coynapeHuil. IIpeqskcrnoHeHIu-
QIIBHBII MHOXHTEIb M CTEPHUYECKUi GakTop. Teopust akTHBHOTO KOMILIEKCA.
5.6. Kunemuxa cemepozennvix peaxyuii. Crneunpuka 1 OCHOBHbIE CTaUN IE€TEPOTreHHbBIX
peakuuii. BiusHue Temneparypsl 1 epeMenBaHus Ha CKOPOCTh T'eTeporeHHon peakuuu. JIu-
MUTHpYIomas craaus quddysus u agcopOrus.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHbIH MJIAHOM 10 TUCIUIIMHE TPEAYCMOTPEHBI 1a00PaTOPHBIE 3aHATHUS

HanmeHnoBanue paznena
JUCHIUTUTAHBI (MOJIYIIN)

®opMa npoBeaCHUS
3aHATUSA

TpynoéMKoCTh, yac

OYHOC

3a09HOC

OYHO-
3a09HOC

Paznen 1. Ctpoenue Bere-

JlaGopaTtopnast pabota

1 |cTBa «Onpedenenue napaxopa 6 - -
uccnedyemo HeuOKOCmLy
Paznen 1. CtpoeHue Bele- JaGopatopas paGora
2 | crBa 6 - 4
«Omnpenenenue peppaknum
Paznen 2. Xumunueckas JlaGopaTtopHnas pabota
3 | TepMOIMHAMHUKa «Onpeodenenue unmezpanrbHoU 5 4 4
Meniomvl pacmeopenust Couu u
Meniomsl 2UOPaAmMayuu»
Paznen 3. Xumuueckue u JlaGopartopHnas pabota
4 | (a3oBBIC paBHOBECHS «Onpeodenenue KOHCMAanmMvl pas- 6 4 4
HOBECUsL XUMUYECKOU DeaKyuiLy
Paznen 3. Xumuueckue u JlaGopartopHnast pabota
5 ¢dazoBble paBHOBECHS «OmnpeneneHne KOHCTaHThI IHC- 6 i i
COLIMALINU CJIa0BIX 3JIEKTPOIIU-
TOB)»
Paznen 4. Dnexrpoxumus JlaGopaTtopHnast pabota
6 «Onpedenenue KoHcmanmol 6 4 4
ouccoyuayuu ciabwvlx 1eKmpo-
JIUO8)
Paznen 4. Dnexrpoxumus JlaGopartopnast pabota
7 «I/[C. I'anveanuueckue 6 - -
9/1eMEHMbLY
Pazpen 5. Xumunyeckas Ku- JlaGoparopHas paboTa
g | HeTMKa «OrmpeneneHne KOHCTaHThI CKO- 4 4 4
POCTH pa3lIoKEHUsI MypeKcua
B Kuciou cpeae (1-i mopsaox)»
Pazpen 5. Xumunyeckas Ku- JlaGoparopHas paboTa
g | HeThKa. «OrnpeeneHne KOHCTaHThI 4 i i
CKOPOCTH pazoxkeHus rpupa
MIETOYBI0 (2-1 TIOPSIOK)»
Hroro: 50 16 20




5.4. leTaau3anusi CaMOCTOATEJIbLHONH PadoThI

TpynoeMKoCTh, yac
Ne (LRGN PRSTEre Bun camocrosTenpHOI paboThL -
= TUCIUIUTAHBL (MO,ZIyJI}I) OYHasA 3a09Has OYHO
3a09Has
Paznen 1. Ctpoenue Bere-
[ToaroroBka k ompocy
ctBa (padota: OnpeneneHue .
1 . 10 TeMe JTabopaTOPHOU PabOTHI 8 14 14
napaxopa uccienyeMon
U 3alIUTe OTYETHBIX MaTepUAJIOB
YKUJIKOCTH)
Paznen 1. Ctpoenue Bere- [ToaroroBka k orpocy
2 | ctBa (pabota: OnpeneneHue | IO TEME JIAOOPATOPHOM pabOTHI 8 14 14
pedpakiim) Y 3alIUTE OTYCTHBIX MAaTCPUAIOB
Paznen 2. Xumuueckas tep-
MoauHamuKa (pabora: [ToaroroBka k onpocy
3 | Onpenenenue UHTETPANIBLHOM | IO TeMe J1a0opaTOPHOU paboThI 12 15 14
TEIUIOTHI PACTBOPEHUS COM | U 3alIUTE OTYCTHBIX MATCPUAIOB
Y TEIUIOTHI TUJPATaIIH)
Paznen 3. Xumuueckue u
¢dazoBbie paBHOBecHUs (pabo- [ToaroroBka k ompocy
4 | ta: OnpenencHre KOHCTAHTRI | IO TeMe JIa00paTOPHOU pabOThI 18 64 54
JUCCOLIMAIIMY CIIa0BIX JIEK- | U 3alIUTE OTUYETHBIX MAaTEPUAIOB
TPOJIUTOB)
Paznen 4. Dnexrpoxumust
[ToaroroBka k ompocy
(pabora: OnpeneneHne KOH- .
3) 10 TeMe JIabopaTOpPHOM pabOTHI 8 18 12
CTaHTBI AUCCOIHAIINH CTIa-
Y 3alUTe OTYETHBIX MAaTEPUAIOB
OBIX JIEKTPOJIUTOB)
Paznen 4. DnexTpoxumus [ToaroroBka k ompocy
6 | (pabora: DJIC. 'ampBaHMYe- | 1O TeMe JIAOOPATOPHOU PabOTHI 8 18 12
CKHE DJIEMEHTHI) Y 3alIUTe OTYETHBIX MAaTEPUAIOB
Paznen 5. Xumnueckas ku-
HeTHKa (pabora: Onpenerne-
(p P IToaroroska K ornpocy
HUE KOHCTAHTHI CKOPOCTH o
7 0 TeMe JIabOpaTOPHOM pabOThHI 8 18 12
pa3I0XKEHHUS MYPEKCHIA B
. . Y 3alIUTe OTYETHBIX MAaTEPUAIIOB
kucinoi cpene (1-i nops-
JI0K))
Paznen 5. Xumunueckas Ku-
HeTHuKa (pabora: Onpenerne- [ToaroroBka k ompocy
8 | HHe KOHCTaHTHI CKOPOCTH 10 TeMe JTabopaTOPHOH PabOTHI 8 16 10
paszioxeHus 3¢upa meno- Y 3alUTe OTYETHBIX MAaTEPUAIOB
ybl0 (2-1 OPSAA0K))
IToaroToBka k mpoMexytod- | I3ydeHne JEKIMOHHOIO MaTe-
HOM vana, TUTepaTypHBIX HCTOUHHU-
9 pHaJia, JITEpatyp 394 | 124 | 394
aTTecTanuu (dK3aMeHy, 3a- KOB B COOTBETCTBUU C TEMaTH-
YeTy C OIEHKOM) KOH
Hroro: 117,4 189,4 1714
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6. Ilepevyennb yueOHO-MeTOANYECKOT0 O0ecrieYeHHs MO AN CHUITHHE

OcHoBHas B AOIIOJTHUTECJIbHAA JJUTEPaTypa

Ne ABTOp, HAUMEHOBAHNE Ton IIpumeuanue
n/m W3IaHAS
OcHoBHasi yueOHasi IuTEPaATypa
1 | JIyxos, B.B. ®usnueckast XuMusi: yueOHUK JUIsI CTYAEHTOB OYHOTO
¥ OYHO-320YHOTO OTIENICHHH XUMHYECKHX (DaKyJIbTETOB BY30B /
B.B. JlykoB, A.H. Mopo3oB; MUHHCTEPCTBO HAayKd W BBICIIETO
obpazopanuss P®, deaepanbHOe TOCYAapCTBEHHOE aBTOHOMHOE .
00pa30BaTeIbHOE YUPEXKAEHHE BhICIIEr0 00pa3oBaHus «FOXKHEI Hommorexcrosrit
. JIOCTYT MIpU BXOJ€
denepanbHbIil yHUBEpCUTET». — 2-€ U3A., pacmup. u gomn. — Po- | 2018 1O HOTUHY U Ma-
ctoB-Ha-Jlony; Taranpor: W3parensctBo FOxHOTO (enepanbHOro pormo*
ynusepcurera, 2018. — 238 c.: wi. — Pesxxum nocryna: 1o noanuc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubmworp. B xH. — ISBN 978-5-9275-2976-6. — TekcT: aiiek-
TPOHHBIH.
2 | Cupunos, B.B. ®usnueckas xummus: ydebHoe mocodue / B.B.
Csupuzos, A. B. CBupunos. — Caukr-IletepOypr: Jlans, 2021. — TTOTHOTEKCTORBII
600 c. — ISBN 978-5-8114-2262-3. — TekcT: anexkTpoHHbIH // JIaHb: o021 | AecTYN npH BXOZE
3JIEKTPOHHO-ONOINOTe UHAs cucrema. - URL: TI0 JIOTUHY H T1a-
https://e.lanbook.com/book/168989 — Pesxum jpocTyma: s aBTO- posio*
pH3. MOJIb30BaTENIEH
3 | [HomoBa, A.A. ®usnuyeckas xumus: yaebHoe nocodue / A.A. Ilo-
noBa, T. b. [lomosa. — CankTt-IletepOypr: Jlanb, 2021. — 496 c. — [OTHOTEKCTOBbIH
ISBN 978-5-8114-1796-4. — Texct: aneKkTpoHHbIH // JlaHb: 3J€K- 2021 | AocTyn npH oz
TPOHHO-OMOIMOTEUHAS cUcTEMa. — URL: IO JIOTHHY U TIa-
https://e.lanbook.com/book/168801 — Pexwum moctyma: ajsi aBTO- pomio*
pH3. OJIb30BATENCH
JonoHuTebHas yueOHasi JuTEpaTypa
4 | CeupunoB, B.B. ®usnueckas xumusi: ydeOHoe mocobue / B.B.
Csupunos, A.B. CeupunoB. — Cankt-IlerepOypr: Jlans, 2016. — [OTHOTEKCTOREIH
600 c. — ISBN 978-5-8114-2262-3. — Tekct: 3yeKTpOHHBIH // 2016 | Aoctym npH Bxo-
OnexTpoHHO-OMOMMoTeyHas cuctema «Jlamwy: [caiit]. — URL: JI€ TI0 JIOTHHY U
https://e.lanbook.com/book/87726 (nara oopamenus: 24.10.2019). naposo*
— PexkuM noctyma: Juis aBTOpHU3. TIOJTb30BATENCH.
5 | Bpynos, B.T. MonekynsipHble CHEKTpbl, XUMUYECKasi TEPMOIAHHA-
MUK, JJEKTPOXMMHUSI U KMHETUKA XUMHUECKUX PEAKLUil: METO.I.
yKa3aHUs MO PEIIEHUI0 KOHTPOJ. 3aJaHUid NIl CTYJEHTOB 3a04.
¢dak. cmemmansHocTedt 280202, 240502, 261201 wuHXeHepHO- 2008 DIEKTPOHHBIH
aKoJior. (hak. (koHTpoII. padotel Ne 1, 3) / B. T. bpyHoB; Ypai. roc. apxuB
JiecOTeXH. YH-T. - ExarepunOypr: YIJITY, 2008. - 30 c. - bub-
JMOTp.: C. 30. — Pexxum JIOCTYTIA!
https://elar.usfeu.ru/handle/123456789/47
6 | bpynos, B.T. Bompochl u 3agaun mo Gpu3u4eckoil XUMUU: Me-
TOJA. yKa3aHWs JUIsl CAMOCTOSIT. PabOThI CTYICHTOB WHXKEHED.-
skojor. ak. cmenuansHocTelt 240100, 240502, 280202, .
. ONEeKTPOHHBIN
261201. Y. 1 / B.T. bpynos, B. B. Cupunos; Ypain. roc. neco- | 2010 apxiB

TexH. yH-T, Kad. ¢u3., opran. Xumuu 1 HAaHOJKCIIEPC. TEXHOIIO-
ruit. - EkarepunOypr: YIJITY, 2010. - 42 ¢. — Pexxum gocryna:
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 HU3JaHMS

7 | bpynos, B.T. Bompockl u 3agaun mo Gpu3u4eckoil XUMUU: Me-
TOJ. YKa3aHUs JIJIS CAMOCTOST. paOOThl CTYIEHTOB WHXKEHEp.-
skojor. dak. coenumanpHocTeir 240100, 240502, 280202, .
261201. Y. 2./ B. T. bpynos, B. B. Cupunos; Ypai. roc. neco- | 2010 3ﬂe?§iﬁm’m
TexH. YH-T, Kad. ¢u3., 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. cmenmaneHocTelt 240100, 240502, 280202, .
261201. Y. 3 / B.T. bpynos, B. B. Cupunos; Ypaiu. roc. neco- | 2011 QHCI;TI;Z};HHH
TexH. YH-T, Kad. ¢us., opran. xumuu u HaHOJKCIIEPC. TEXHOIIO- P

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

*- MpEKAC YEM HpOﬁTH 10 CCBLIIKE, HGO6XOI[I/IMO BOWTH B CUCTCMY

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

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMONIMOTEUHOUN cucTeme
YIJITY (http:/lib.usfeu.ru/), yauBepcampHast 6a3a nmanHbix East View (OO0 «MBUCy)
https://dlib.eastview.com/browse/udb/12 , 55C UH3narensctBa Jlanp http://e.lanbook.com/, 3bC
YuuBepcuterckas 6ubnmoTeka onnaita http://biblioclub.ru/, conepskammx u3aaHus MO0 OCHOBHBIM
M3y4aeMbIM AUCIMILTUHAM U C(HOPMUPOBAHHBIX MO COTJIACOBAHUIO C MPaBOOOIaAaTENsIMU y4ueo-
HOM M y4eOHO-METOANYECKON JIUTEPATYyPHI.

CnpaBouHble 1 HH(POPMALHOHHBIE CHCTEMBbI
1. CnpaBouno-mipaBoBas cuctema «Koncyabrant [Timroc» (http://www.consultant.ru/).
2. CnpaBouno-nipaBoBas cuctema «Cucrtema TAPAHT». CBoOomHBIH HOCTYI (pexuM
nocrtyna: http://www.garant.ru/company/about/press/news/1332787/).
3. IIporpammuas cucrema sl OOHApY>KEHHUSI TEKCTOBBIX 3aMMCTBOBAaHUI B Y4EOHBIX H
Hay4HbIX paboTax «Antumnaruar. BY3» (URL: https://www.antiplagiat.ru/).
4. Undpopmanmonnas cucrema 1C: UTC (http://its.1c.ru/). Pexxum goctyna: cBOOOIHBIN

IIpodeccnonanbHbie 0a3bl JaHHBIX

1. HMudopmannoHHbIe CHCTEMBbl, OAaHKM JTaHHBIX B 00JIACTH OXpPaHbl OKpYKaroLIel cpe-
JIbl ¥ IPUPOIONOIB30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pD

2. Hudopmaunmonnas cucrema «TEXHOPMATHB». — Pexum  pgocryna:
https://www.technormativ.ru/;

3. Hayunas anextponHnas 6ubnuorexka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

4. Tlporpammsl 1uist 3kosoroB ECOReport. — Pexum mocryma: http://ecoreport.ru/;

5. HWudopmannonnsie cuctemsl «buopasnoobpasue Poccum». — Pexum pocryna:
http://www.zin.ru/BioDiv/;

6. DnexTpoHHBIM (OH] MPABOBBIX U HOPMATUBHO-TEXHUYECKHX TOKYMEHTOB // AKIHO-
HepHoe oOmecTBo «MHpopmannonnas komnanus «Konexe» (https://docs.cntd.ru/). Pexum mo-
CTyTa: CBOOOIHBIN.
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7. ®oHJ OLIEHOYHBIX CPECTB /ISl IPOBeIeHUsI MPOMEKYTOYHOM aTTeCTAIUN
00yYauuXcsl Mo JUCHUTIIMHE

7.1. IlepeyeHb KOMIETEHIIMI ¢ YKa3aHWeM 3TanoB ux GopMHUpPOBaHUA B Mpolecce
O0CBOEHUsI 00Pa30BaTEJIbHON MPOrPaMMbI

dopmupyemble KOMIETEHIIH Bun u dopma koHTposs

IIK-1 - cnocobHOCTh MCHONB30BaTh Marema- | [IpomMekyTOUYHBI KOHTPOJIb: KOHTPOJIbHBIE
THYEeCKUe, (HU3nYecKkue, (PU3NKO-XMMHYECKUE, | BOIPOCHI K SK3aMEHY M 3a4€Ty ¢ OLIEHKON
XUMHUYECKHE MCTOABI JUIA pEIICHUS 3a1ad Texymmii KOHTPOJIbL: ONIpPOC, 3alUTa OTYET-

HpO(beCCHOHaHBHOﬁ JESTEIIbHOCTHU HBIX MaTcpuaioB 110 TEME HaGOpaTOpHOI/I pa60-
ThI

7.2. Onucanue nokasareJieil H KpuTepueB OLlCHUBAHUS KOMIIETEHIMIA HA Pa3IHYHBIX
Tanax ux opMupoBaHus, ONKCAHNE IIKAJ OLleHMBAHUS

KpuTepuu onleHMBaHHUsI YCTHOTO OTBETa HA KOHTPOJIbHBIE BONPOCHI IK3aMeHa / 3aye-
Ta C OLIEHKOH (MPOMeKYTOUHBI KOHTPOJIb, popmupoBanue kommnerenuu IMK-1)

omau4HoO — JJaH TMOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIPOC, IOKAa3aHa COBO-
KYIHOCTh OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTEIbHO PACKPHITHI OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKHUBACTCSA YETKAsl CTPYKTYpa, JIOTHYECKas I1OCJIE0BATEIbHOCTD, OTPAXKato-
1asi CyIHOCTh PAaCKPBhIBAEMbIX MOHSATHI, TEOpUH, siBIeHUN. 3HaHUE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHe TOHUMAHHUS €r0 B CUCTEME JTAHHOW HayKH W MEXIUCIHUILIMHAPHBIX cBsized. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, MMOKa3aHa CIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

Xopouio — J1aH TOJHBIA, Pa3BEpHYTHIM OTBET HA MOCTABJIEHHBIN BOIPOC, TOKAa3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHbIE U HECYIECTBEHHbIE MPU3HAKU, TPUUUHHO-CIICICTBEHHBIE CBS3U.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JI0KEH B TePMHHAX Hayku. OJIHAKO AOMYILIEHBI HeE-
3HAUUTENbHbIE OMMUOKHU WM HEAO0YETHI, UCIPABIIEHHbIE OaKanaBpoOM C TOMOIIbIO «HABOISIINX
BOIIPOCOB;

Y00871emeopumenbHo — 1aH HENOIHBIA OTBET, JOTUKA U TIOCTIEI0BATEILHOCTh U3TI0KEHUS
UMEIOT CYIECTBEHHbIE HapylieHus. [lomyiiensl rpyObie OmMOKY MpU ONpeAeIeHUN CYIIHOCTH
pacKpbIBaeMbIX MOHSATUH, TEOPUH, SBIEHUH, BCIEICTBUE HETIOHUMAHUS 0akaiaBpOM UX CyIIle-
CTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB M CBsi3el. B O0TBeTE OTCYTCTBYIOT BBIBOABI. Y MEHHE
PaCKpBITh KOHKPETHBIE MPOSBICHUsI 0000IIEHHBIX 3HAaHUN He MoKa3aHo. PeueBoe odopmiieHHe
TpeOyeT MonpaBoK, KOPPEKILINH;

HeyoosiemsopumenbHo — OakalaBp JEeMOHCTPHUPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMeTa, He YMEeT JeslaTh apryMEHTHUPOBAaHHBIE BBIBOJbI M MIPUBOJIUTH MPUMEPHI, TOKa3bIBAET
ciaboe BiaJieHue MOHOJIOTHYECKOH peublo, HE BIAJECET TEPMUHOJIOTHEN, IPOSBISIET OTCYTCTBHE
JIOTUYHOCTH U TIOCJEI0BAaTEIbHOCTH W3JIOKEHUS, JIeNaeT OLUIMOKH, KOTOphle HE MOXKET HCHpa-
BUTb, JAXKE MPU KOPPEKLIUU MPENOIABATENIEM, OTKAa3bIBAETCS] OTBEYATh HA 3aHSATUU.

Kpurepun ouenuBanusi onpoca (TeKyuiuii KOHTPOJib, ¢GopMHpPOBaHHE KOMIIETEH-
nun IK-1):

«5» (omauuno): oNpocC MPOMIEH ¢ MEPBOTo Pasa; JAaH MOJHBINA, pa3BepHYTHI OTBET HA BCE
3aJjaBaeMble MPEToIaBaTesIeM BOIIPOCHI, TIOKAa3aHO 3HAHWE M MOHMMaHue TeMbl. OOydaronmiics
MPaBUJILHO OTBETHII Ha BCE BOMPOCHI MPU COOECETOBAHUH, 3HAECT U MOHUMAET X0l BBITOJIHEHUS
npeacTosIel 1abopaTopHOit pabOTHI.

«4» (xopowo): onpoc MPOUJEH CO BTOPOI MOMBITKH; J1aH TOJHBIA OTBET Ha BCE 3ajaBae-
MBI€ MPETIo/IaBaTeNIeM BOMPOCH, TOKa3aHO 3HAHWE W MOHUMaHUe TeMbl. O0YyJaromuiicss Ipu co-
6GCCI[OBaHI/II/I MMPpaBUJIbBHO OTBCTHUJI HAa BCC BOIPOCHI C TOMOIIBIO MTPCTIOAABATCIIA, 3HACT U ITIOHH-
MaeT XO/I BBITIOJIHEHHSI IPEICTOSIICH JTaOopaTOpHOU pabOTHI.
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«3» (yooeremeopumenvHo): ONPOC MPOHJIEH ¢ TPEThEH MOMBITKH;, JaHbl OTBETHI Ha I0JIO-
BUHY 3aJIaBaEMbIX MPEMOaBaTeieM BOIIPOCOB, MOKa3aHO 3HAHUE OCHOBHBIX IMOHSITHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEeHTOB OTCYTCTBYIOT BBIBOJIBL. ¥YMEHHE PACKPBITh KOHKPET-
HBIC TPOSIBJIICHUSI OOOOIICHHBIX 3HAHWK He Toka3aHo OOyyaromuics TpU ONMPOCe MPaBHILHO
OTBETHJI Ha OOJIBIIIYIO YACTh 33/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
NPaBOK, KOPPEKIIMH; CTYICHT 3HAET XO/I BHIMIOJIHEHHS IIPEIICTOSIICH JTa00paTOPHOU PaOOTHI.

«2» (HeyoosiemeopumesbHo): ONPOC HE TMPOUICH, OOyUAIOIIUIICS HE 3HAET OCHOB TEMHI,
HE CIOCOOEH JIeIaTh apryMEHTUPOBAHHbBIE BBIBOBI U MPUBOUTH MPHUMEPHI, TOKA3bIBACT ClIad0oe
BJIaJICHHE MOHOJIOTHUYECKOW Peubl0, HE BJIAJICET TEPMUHOJIOTHEH, IPOSBISAET OTCYTCTBHE JIOTHY-
HOCTH U TIOCTICIOBATEIBHOCTH M3JIOKEHUS, JIeJaeT OIMOKHU, KOTOPhIE HE MOXKET UCIPABUTh, Ja-
e TIPU KOPPEKIMU TPeroiaBaTeNieM, OTKa3bIBa€TCsl 0TBEYAaTh HA BONpockl. OOyyaromuiics He
CMOT' OTBETUTh JJa)K€ HA TIOJOBUHY 33/IaHHBIX €My BOIPOCOB, HE 3HACT XOJIa MPOBEICHUS TIPe/I-
CTOSIIIEH JTabOPaTOPHON PaOOTHI.

KpuTtepuu oneHMBaHHsA 3a1IUTHI OTYETHBIX MAaTePHAJIOB 10 TeMe J1adopaTOpHOIi pa-
00ThI (TeKyIHii KOHTPOJIb, popmMupoBanue komnereHuun IMK-1)

«5» (omauuno): paboTa BBHITIOJIHEHA B CPOK; O(hopMIIEHUE U COJIepIKATEIbHASI YaCTh OTYETA
00pa3ioBeie; paboTa BBINOJIHEHA CaAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHMS,
3aKJIIOYeHHS U BBIBOJBI. OOydarommiicss MpaBUIbHO OTBETHII HA BCE BOIPOCHI MPH 3AIIUTE OT-
YEeTHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHHH OTYETA U €T0 COACPKATeIbHON
YaCcTH HET rpyObIX OMIMOOK; paboTa BBIMOJHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHus, 3aKITI0UeHHsT U BBIBOABI. OOyJaromuiics Mpyu 3aIIUTe OTYETHBIM MaTepHajoB Ipa-
BUJIBHO OTBETHJI HAa BCE BOIIPOCHI C TOMOIIIBIO MIPETIOIaBaTellsl.

«3» (yoosnemeopumenvbHo): paboTa BHIMOJIHCHA C HapyIIeHUEM rpaduka; B 0ohOpMIICHHH,
COJIepKaTeIbHON YaCTH OTYETa €CTh HEJOCTaTKH; paboTa BBIMOIHEHA CAMOCTOATEIBHO, IPUCYT-
CTBYIOT cOOCTBEHHBIE 00001eHHsI. OOyyarouiics MpH 3alUTe OTYETHBIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOMPOCHL.

«2» (HeyooenemeopumenvHo): ohopmieHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIH C/I€TIaHbl HETIPAaBUJIbHBIEC BHIBOJIBI U 00001IeH . O0yJaronuiicss He CMOT 3alllu-
TUTh OTYCTHBIC MATEPUAITBI M TTOSICHUTH MPE/ICTABIICHHBIC TAHHBIC.

7.3. TunoBble KOHTPOJILHBIE 32/1aHUSI WM HHbIE MATePHAJIbl, He00X0AMMBbIe VIl OLleHKH
3HAHMH, YMeHU i, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(popMHpoBaHUsI KOMIIETEHIHI B polecce OCBOEHNsI 00pa30BaTeIbHOI NPOrpPaMMblI

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. Mepsl Konr4ecTBa KOMIIOHEHTOB B cCUCTEME. MAaKpOCKONMMYECKUE CBOMCTBA BEIIECTBA; METO-
JIbl UX OIIPENICIICHHUS.

2. OnucaHue paBHOBECHS] B pealIbHbIX cHcTeMaX. AKTUBHOCTH, KO3 UIHUEHThl aKTUBHOCTH.
BoIpaskeHue 155 3aK0Ha IEHCTBYIOIIMX Macc.

3. 3 1 Bojopoia HaxoauTcs 1o AaBienueM 1 at™ mpu temneparype 0°C. IMocie pacimupenus
npu P=const ra3 3ans o0bem 15 1. Tpebyercs onpeaenuTb COBEPIICHHYIO padoTy, KOJIHMYECTBO
MOJIyYEHHOT'0 Ta30M TeIljIa U U3MEHEHHE BHYTPEHHEN YHEPTHH.

4. Knaccuduxanus MOoJIeKya BEIIECTB M0 MOMEHTaM MHEpUUU. MOMEHThI UHEPLUHU JABYXaTOM-
HBIX MOJIEKYJI: METO/Ibl OIPE/ICICHHUS.

5. BinsHue TeMieparypbl Ha XUMUYECKOe paBHOBecHe. OIpeneneHne KOHCTaHThl PaBHOBECHS
MIPU TIPOM3BOJILHON TeMIIepaType (J1Ba METO/a).

6. OnpenenuTh H3MEHEHHE BHYTPEHHEH SHEPTUH [IPU HArpeBaHuu 5 T a3ora ot 15 g0 25°C mpu
HOCTOSIHHOM 00BbeMe. TennoeMKoCTh ra3a B3sTh COINIACHO MOJIEKYIISIPHO-KMHETHYECKOH TEOPHH.
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7. Buapl XUMHUYECKOW CBSI3U, MOJISIPHAS CBSI3b. JJIEKTPUUYECKUIN TUIOJBHBIH MOMEHT MOJIEKYJIbI;
ero onpezaenenue. Ionspuzanus 1 NoaApU3yeMOCTb.

8.BnusHue Temmeparypbl Ha XMMUYECKoe paBHOBecue. OmnpeseneHre BeIMYMHbI TEMIOBOTO (-
dekra peakiuu u3 ypaBHeHus: Bant-I'odda.

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

10. Buzbl MeXMOJIEKYJISAPHBIX B3aUMOJICHCTBUI Ul BEIIECTB C Pa3IMYHbIM arperaTHbIM COCTO-
SHUEM.

11. BeiBog 1 aHanu3 ypaBHEHUS U30XOPbl XUMUYECKON PEAKIIUH.

12. 5 1 xpunToHa, B3STOr0 MPU HOPMAJIBHBIX YCIOBUAX, HAIPEBAIOT 110 600°C MPU TTOCTOSTHHOM
o0peme. KakoBo KOHEUHOE JjaBJIEHUE ra3a, KOJWYECTBO TEIIA, 3aTPAYEHHOI0 Ha HArpeBaHUE U
M3MEHEHUE BHYTPEHHEH dHEPTUU?

13. Makpockonuueckue cBOiCTBa BellecTBa. [IpuMepbl SKCTEHCUBHBIX (aJAUTUBHBIX) U UHTEH-
CUBHBIX CBOMCTB.

14. BriBog 1 aHaNM3 ypaBHEHUS N300apbl XMMUUECKOHN pEeaKIIUU.

KoHTpoJibHBbIE BONPOCHI K 3a4eTy ¢ OLeHKOH (IIPOMEKYTOYHBII KOHTPOJIb)

1. TUDBI AIEKTPOIOB.

2. I'padmyeckoe u aHAIUTUYECKOE PEIICHUE YpaBHEHUsI AppeHuyca.

3. JIBe peakuuu OAMHAKOBOTO MOPSIKa UMEIOT PaBHbBIC IPEIIKCIIOHEHIINATbHBIE MHOXKUTEIH, HO
UX SHEPIHH aKTUBAIUM pasiuuatorcs Ha 41,9 x/[x/mMonb. PaccuntaTh COOTHOMIEHHE KOHCTAHT
ckopocrteit aTux peakuuid mpu 600 K.

4. Teopust 2JIEKTOJIUTUYECKON JUCCOIMAIIU AppeHuyca

5.HeoOpatumpble peakuuu nepBoro nopsaka. Bpems nonxypeaxuu.

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

Cu+2Ag" =Cu* +2 Ag

Hamnucatb cxeMaTnyecky raibBaHUYECKHUM 3JIEMEHT, B KOTOPOM MTPOTEKAET 3TA PEaAKIIUSI.
7.Monnoe npousseneHue Bobl. [lonsitue pH pactBopa.

8. Onpenenenne NopsaaKa peakiuy.

9. Jlns aneMeHTa, COCTaBJICHHOTO M3 BOJOPOJHOTO AeKTpoaa B pactBope ¢eHonma CgHsOH ¢
KoHIeHTparuei 0,3 MOJb/T U KaJoOMeIbHOro monysneMenTa ¢ koHuentpanueit KCl paBroit 1
Mmoutb/i1, Beraucnth JJ1C u pH pactBopa denomna.

10. Xumunueckast kuaetuka. OCHOBHBIE MMOHATHS XUMUYECKON KUHETHKHU.

11.ducconmarys ciabbIX KUCIOT U OCHOBAHUH.

12. DJIC snemeHTa:

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

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

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

13. OcHOBHBIE NOHATHS U ONPEAEICHUS XUMUIECKON KHHETUKH.

14. TepmoinHaMuKa rajlbBAaHUYECKOTO 2JIEMEHTA. Y paBHeHHe HepHera.

15.PactBop 0,8293 . xsopucroro Gapust B 1000 T. Bomsl 3amepsaer npu T= -0,2009°C, xpro-
ckonmueckasi moctostHHas BoAbl K = 1,86 xr-K/mMonb. OmnpenenuTs cTeneHb AUCCOIUAINN XJI0-
puctoro 6apusi.

Bomnpocsl, BBIHOCHMBIE HA ONPOC (TEKYLIHMA KOHTPOJIb)
(¢pparmenT K J1abopaTopHOii padoTe «Onpedenenue unmezpanbHoil meniomaul pac-
mMeopenus conu u menaiomol 2UOPaAmMayuu»)
1. Chopmynupyiite 3akoH 'ecca.
2. Kakue Brl 3Haere ciiyyan NpakTUYECKOro MpUuMEeHEeHus 3akoHa ['ecca?
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3. Kakas pa3zHuIia MexX1y TeIJI0EMKOCThI0 KAIOPUMETPA U TETNIOEMKOCTHIO KAIIOPUMETPHUIECKON
CHUCTEMBI?

4. ITouemy U3MEpEeHHE U3MEHECHHS TEMIIEPATYPHI JIyUIIle OMPEIeIsITh rpaQuIecKuM myTem?

5. Ilouemy 1yist TOYHOTO ONpeAENCHUS TeILUIOThI THApaTaluy HeoOXoAruMO 1 MOJIb BelecTBa pac-
TBOpUTH B 400 MoJIsIX pacTBOpUTES?

Bonpockl, BBIHOCMMBbIE HA 3AIUTY OTYETHBIX MATEPHAJIOB 110 BBINOJIHEHHOMI
JabopaTopHoii padore (TeKyIIMid KOHTPOJIb)

1. Llens u 3amaun 1abopaTopHOit pabOTHI

2. OCHOBHBIE TEOPETUUECKUE 3aKOHOMEPHOCTH JIAaHHOTO pa3jiesa

2. Meroauka npoBeaeHus 1a60paTopHOi pabOThI

3. Ha3naueHue u mpuHIMI pabOTHI 1a00paTopHOro 000pyI0BaHus / CTEHIOB

4. Ananu3 MOJy4eHHBIX B XO/€ J1a00paTopHOil pabOThl Pe3yabTATOB, OOBSICHEHHE MOIY-
YEHHBIX PE3YJIbTATOB C YY€TOM TEOPETUYECKUX 3aKOHOMEPHOCTEH

7.4. CooTBeTCTBHE HIKAJIBI OLIEHOK U YPOBHel ¢(h)OPMHPOBAHHBIX KOMIIETeH M

Yposens chop-
MHPOBAHHBIX OrneHka IlosicHeHNA
KOMIICTCHIINI

Teoperudeckoe conepkaHue Kypca OCBOCHO TOJIHO-
CThIO, BCE TPEAYCMOTPEHHBIC MPOrpaMMOil OOydYeHHS
y‘-Ie6HI)IC 3a1aHus BBIITOJIHCHBI.

OOyyaromuiicss JEMOHCTPUPYET BBICOKHI YpOBEHBb
Bricokuit OTianyHO CIIOCOOHOCTH MNPHUMCHATH OCHOBHBIC IOJIOXKCHUSA XHUMHUYC-
CKOM KWHETHKU M OCOOGHHOCTH BIUSHUS Pa3NUYHBIX (ak-
TOPOB Ha CKOPOCTb XMMHYECKON pEaKIMH, FOTOB HMCIOJb-
30BaTh (PU3UKO-XUMHUUYECKHUE METOMABI JIJIsl PEHICHUs 3a]ad
po(eCCHOHATBHON JEATETbHOCTH

TeopeTnueckoe coepKaHue Kypca OCBOSHO MOJHOCTbHIO,
BCE MpPEyCMOTPEHHBIE MpOorpamMMoii oOydueHus ydeOHbIe 3ajia-
HHSL BBITIOJIHCHBI C HE3HAYMTEIILHBIMU 3aMEUYaHUSIMH.

OO0Oyyaromuics IeMOHCTPUPYET 0a30BbIe CIIOCOOHOCTH K
ba3zoBbrit Xopomo IIPUMEHEHUIO OCHOBHBIX IOJIOKECHUA XMMHYECKOW KUHETHKHU U
0COOCHHOCTH BJIMSIHHSI Pa3IMYHBIX (AKTOPOB HA CKOPOCTH XH-
MHYECKOW  peakiMu, CIOCOOEH  KCIOJib30BaTh  (PHU3HKO-
XUMHUYECKUE METOJIbI JUIsl PEUICHUs 3a1ad MpoQPecCHOHATbHON
JIESITeTIbHOCTH

Teopernueckoe cojaep:kaHHe Kypca OCBOCHO YaCTHYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX POrpaMMOil 00ydeH s yueo-
HbIX 3aJIaHUH BBIMOJHEHO, B HUX UMEIOTCS OLIMOKH.

OOyyJaromuicss JEMOHCTPUPYET CiIa0ble CIIOCOOHOCTH K
NPUMEHEHUIO OCHOBHBIX IMOJOKECHUH XMMHYECKOH KHHETHKU U
0COOCHHOCTH BIIMSTHUS Pa3NIMYHBIX (PAKTOPOB HA CKOPOCTH XH-
MHYECKOW PeakUuH, MOJ PYKOBOJCTBOM CHOCOOEH HCIIOJb30-
BaTh (DU3MKO-XMMHUYECKHE METO/IbI JIJIsl pELICHUs 3a/1a4 mpodec-
CHOHAJIBHOU JESITEIbBHOCTH

Y nosnersopu-

IToporossiii
TEIbHO

Teoperuueckoe cojiepkaHre Kypca He OCBOCHO, 0OJb-
HIMHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON OOy4YeHHUs! y4eOHBIX
3a7aHuil MO0 HE BBHIOIHEHBL, TU00 COAEepPIKaT IpyOble OIUOKHM;
JIONIOJTHUTENBHAS CaMOCTOsITeNIbHAs paboTa HaJl MaTepHAIOM HE
IpHUBEJa K KAKOMY-THOO 3HAYUTEIFHOMY TOBBIIICHHIO Ka4ecTBa
BBITIOJTHEHUS YIEOHBIX 3aJaHui.

OO0yuaromuiics He TEMOHCTPHPYET CIIOCOOHOCTH K IPH-

Heynosnerso-
PUTEIBHO

Huzknii

16



Yposens chop-
MHUPOBaHHBIX OreHka [MosicHeHust
KOMIETEHIUI

MEHEHHIO OCHOBHBIX ITOJIOKEHUH XUMHYECKON KMHETHKH U OCO-
OCHHOCTH BIHSIHHA Pa3IUIHBIX (PaKTOPOB HA CKOPOCTH XUMHUUe-
CKOH peakiiiu, He CITIOCOOCH MCIOb30BaTh (PU3NKO-XUMHUCCKUC
METO/IBI JJTsl PEIICHMsI 3a]1a4 MPO(HEeCCUOHATBHON IeATEIIEHOCTH

8. MeTroauyeckue yKazaHus ISl CAMOCTOSITE/IbHOM Pa0doThl 00y4aroUXCs

CamocTtosTenbHas paboTa CroOCOOCTBYET 3aKpEIUICHHIO HaBBIKOB pabOThI ¢ y4yeOHOU H
HAy4YHOW JIMTEPATypOil, OCMBICIECHHUIO U 3aKPEIJICHUIO0 TEOPETUYECKOI0 MarepHuaga o YMEHHUIO
apryMEeHTUPOBAHO IpeIaraTh 3KOJOTHYeckl 0e30MmacHble TEXHOIOTHH.

Bun y4eOHbBIX 3aHITHIA OpraHu3anus IesATeIbHOCTH 00yYaroIIerocs

B xoxe nekuwmii mpenonaBatenb U3JaraeT U pa3bsACHSIET OCHOB-
HbIC, HanOoJIee CIIOKHBIC TIOHATHS TEMBI, & TAK)KE CBS3aHHBIC C HEH
TEOPETUYECKHE U MPAKTUUECKHE MPOOJIEeMbl, 1aeT PEKOMEHIAINN Ha
BEITIOJTHEHUE CAMOCTOSATEIIHLHOU PabOTHI.

B xope nekuuii 00y4arommumMces peKOMEeHIyeTCs:

- BECTH KOHCIICKTUPOBaHUE YICOHOTO MaTepuaa;

- oOpamath BHUMaHHE Ha KaTeropuu, GOpMyIUPOBKHU, PACKPHI-
BAaIOIIME COJIEPKAHUE TEX WM MHBIX SBJICHUN U TIPOIECCOB, HAYYHBIC
BBIBOJIBI M IPAKTUYECKUE PEKOMEHAAIINHU 10 UX TPUMEHEHUIO;

- 3a/1aBaTh MPEINOAABATENI0 YTOYHSIOMNE BOMPOCH C IENBIO
YSICHEHHSI TEOPETHUECKUX TMOJIOKEHUMN, pa3pelieHus: CIIOPHBIX CUTYya-
197078

B pabounx KOHCMEKTax KeNaTeNbHO OCTABIATH IMOJISI, HA KOTO-
pPBIX BO BHEAYIUTOPHOE BPEMsI MOXKHO CZENIaTh TIOMETKH U3 y4eOHO-
METOJIMYECKOT0 OOecTeueHus Al CaMOCTOSTENIbHON paboThl 00yua-
FOIIUXCSI, JTOTIOMHSIONMIETO MaTepral MPOCITYIIaHHON JCKIUH, a TakK-
K€ TIOMETKH, TMOJYEPKUBAIOIINE OCOOYI0 BaXXHOCTh T€X WU WHBIX
TEOPETUYECKUX MOJIOKECHHI.

Jlnst yerenrHoro oBnafeHusl KypcoM HEOOXOAMMO TMOCEIaTh BCe
JIEKIIMU, TaK KaK TEMaTHYECKUA MaTepHa B3aUMOCBSI3aH MEX]Y CO-
Ooii. B ciydasx mpormycka 3aHATHS CTYJIEHTY He0OX0UMO CaMOCTOS-
TEJIPHO M3yYUTh MaTEpHUal U OTBETUTH HA KOHTPOJIBHBIC BOIPOCHI T10
MPOMYIIEHHOW TeMe BO BpeMsl MHANBUAYAIbHBIX KOHCYIbTAIHH.
Jlabopamopuvie 3ansmusi — 3T0 akTUBHas Ghopma yueOHOTO MmpoIiec-
ca, TJie 00yJaromuiics 3HaKOMUTCSI ¢ OCHOBaMH TEPMOJAMHAMHUKHU XU-
MHYECKUX IPOIECCOB, XUMUUYCCKUX M (DA30BBIX PaBHOBECHH, CBOM-
CTBaMH MOJIEKYJISIPHBIX ¥ HOHOT€HHBIX PAaCTBOPOB, dJIEKTPOTHBIX IO~
TEHITUAJIOB U TaJIbBAHUYCCKHUX DJIEMEHTOB.

3auarus
JIEKIIMOHHOTO THIIA

3aHATHS [lepen HauvamoM pabOTBl  CTYJIEHT  ONpPAIIMBAETCS O
CEMHHApPCKOIo THMa | TEOPETUYECKOM YacTh paboThl — MPOXOIUT OINPOC, Ha KOTOPOM
(;mabopaTopHbIe 3a- | MPENoAaBaTelb MPOBEPSET €ro TEOPETHYECKYI0 «II0IKOBAHHOCTHY

HATHUSA) (uenp paOOTBHL, OCHOBBI HCHOJIB3YEMOTO AHAIUTHYECKOIO METOo/a

aHaJM3a, KOHTPOJbHBIE BOMPOCH U T.I.). Comepkanue mabopaTropHOit
paboTHl, nepeyeHb 3a7laBaéMbIX ~ KOHTPOJIbHBIX  BOMPOCOB

YCTaHABJIMBAIOTCS MPETIOaBaTENIEM JIO Havyasia BBITOTHEHHUS paOOTHI.
Bormpockl 3amaroTcsi  KaXIOMy CTYICHTY HHAWBUIyaIbHBIC.
OOyuaronemMycsi 1aeTcs JOMOJHUTEILHOE BPEMsl, €CIIM OH HE MOXKET
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OTBETUTh Ha TPHM 3aJaHHbIX eMy Bompoca. Ilocie nByX HeynauHbIX
TIONBITOK MTPOUTH OMPOC OOYUYAIOIIMICS K BBITIOJIHEHUIO J1a00paTOPHOi
paboThI HE AOIMyCKaeTcsl.

[lo wroram BbIMONHEHHS J1A0OPaTOPHOM pPAaOOTHI KaXIbIi
oOyuarommiics  ohopmisieT MHIAMBUAYaIbHBIH  OTYET, KOTOPBIM
3amMuiaeT npenogasaremto. [lpu  3ammre  yduuThIBaeTCS KadeCcTBO
oopmieHUsT oTdeTa (HaJIM4Me LENH, 3a7ad, METOJUKHU IpPOBEACHMS
SKCHEPUMEHTA, pacueToB, BBIBOJIOB), MPABWIBHOCTh O0OpabOTKH
TIOJTYYEHHBIX Pe3yJIbTaTOB M I'PAMOTHOCTh BBIBOJIOB.

CamocrosrenbHas BaxHOil 4YacThi0 CaMOCTOSITENLHOW Pa0OTHI SIBISETCS YTCHUE
pabora (u3ydyeHue | yueOHOW W HaydHOH juTeparypbl. OcHOBHAs (YHKIUS YICOHHKOB —
TEOPETUYECKOTO OpPUEHTUPOBATh CTYJICHTA B CHCTEME 3HAHUH, YMEHUN W HaBBIKOB,

Kypca, MOJATOTOBKA K | KOTOPBIE JTOJDKHBI OBITh YCBOCHBI OYAYIIMMH CHEIHATHCTAMH IO
1a00paTOPHBIM 3a- | JAHHOW TUCUUILIHHE.

HSTHSIM)
[TonroroBka K 3K3aMeHY, 3a4€Ty C OLIEHKOH Mperoiaraer:
- U3y4€HHUE OCHOBHOMW U JIOTIOJIHUTENILHON JINTEPaTypPhl
[loaroroBka K 3k3a- | - U3y4€HHE KOHCIIEKTOB JIEKLIUI
MEHY U 3a4eTy ¢ - y4acTHe B IPOBOJUMBIX KOHTPOJIBHBIX OMPOCcax
OLICHKOU - TECTUPOBAHUE 110 TEMam

OneHka 3a 9K3aMeEH, 3a4eT C OLICHKOM BBICTABIISETCS 110 KPUTE-
pUsIM, IPEICTaBJICHHBIM B IyHKTE 7.2

9. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTH, HCMOJIb3yEeMBbIX MPH OCYIIECTBIEHUHU
00pa30BaTeIbHOIO MpoLecca Mo AUCHUIIIMHE

[TpumeHenne U@POBBIX TEXHOJOTUH B paMKax MpPENoJaBaHUs AUCHUIUIMHBI TPEI0-
CTaBJISIET paclIMpPEHHbIE BOZMOXKHOCTHU 10 OpraHu3aliy y4eOHBIX 3aHATUH B yCIOBHAX LUdpo-
BU3allMM 00pa30BaHUs U TIO3BOJIAET CHOPMHUPOBATH y O0yUAIOIINXCS HABBIKM IMPUMEHEHUs LU }-
POBBIX CEPBUCOB U MHCTPYMEHTOB B TOBCETHEBHOM JKU3HU U MTPO(PECCUOHATLHOMN 1€ TEIbHOCTH.

Jnis peanu3anuy 3TOW HENW B paMKaxX W3YyYeHHS TUCIHILIMHBI MOTYT TMPUMEHSTHCS
cneny}omne 1U(POBbIE MHCTPYMEHTBI U CEPBUCHI:

JUISt KOMMYHHUKAaIUH c o0y4aronuMucs: VK Meccenmxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
cTpaHsercs no jguneH3uu FreeWare;

- A7 TUJIAaHMPOBAHUS AyAUTOPHBIX M BHEAYAUTOPHBIX Mepornpustuil: SH-
nekc.Kanennape (https://calendar.yandex.ru/) — onnaiiH kajieHIapb-IjIaHep, PacIpOCTPaAHICTCS
o auneusun ShareWare

- JUIsl COBMECTHOTO HCMOJib30BaHus (ainos: SAunekc./luck — cepBuc uis XpaHEeHUS U
COBMECTHOTO HCIIOJIb30BaHUS JIOKYMEHTOB, paclpoCTpaHseTcss MO JUIEeH3uu trialware u
@O6naxo (https://cloud.mail.ru/) — cepBuc ans co3ganus, XpaHEHUs] U COBMECTHOT'O HCIOJIb30-
BaHus (hailIoB, pacrpocTpaHseTcs Mo JuleH3uu trialware;

- Ul OpraHu3alliy yJIaJleHHOW CBs3W W BUaeokoHpepenumii: Mirapolis — cucrema ms
OpraHu3aliy KOJIJIEKTUBHON pabOThl U OHJIAWH-BCTPEY, paCIpOCTPAHIETCS MO MPOIpHETapHON
munen3uu u SAuaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC 11 BUACO3BOHKOB, pac-
npocTtpausiercs mo JjuieH3un ShareWare.

Jis ycnemHoro OBJIaZieHUs JUCUUIUIMHOW HCIONB3YIOTCS clenyromue HH(popMaru-
OHHBIE TEXHOJIOTHH OOYUCHHS:

* Tpu TPOBEACHUM JIEKIHUI HCIONB3YIOTCA IPE3EHTALUU Marepuaja B MporpaMme
Microsoft Office (PowerPoint), Beixom Ha mpoQeCCHOHATBHBIC CAWThI, HCIIOJb30BAHHE
BUIEOMATEPHUAJTIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* J1a0OpaTopHbIE 3aHATHA MO JUCHMIUIMHE TPOBOAATCA B CHELUATU3UPOBAHHON
yueOHOil aynuTopun — nabopaTopuu PU3NIECKON XUMHH.
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JUist AUCTAaHIIMOHHOM MOAJEPKKU JUCIUILIMHBI HCIIONIB3YEeTCsl CUCTeMa YIPaBICHHUS 00-
pasoBaresbHbIM KoHTeHTOM Moodle. Iy paboThl B 1aHHON cucTeMe Bce o0ydaroluecs Ha nep-
BOM Kypce MOJIy4YaroT MHAWBUIYAIbHBIE JIOTUH U MapoJib JJIs BXOJa B CUCTEMY, B KOTOPOH pas-
MEILAOTCS: MporpaMma JUCHUILIMHBI, MaTepuallbl Ul JEKIMOHHBIX U MHBIX BUIOB 3aHATHH,
3aJjaHusl, KOHTPOJIBbHBIE BOIPOCHI.

JIaGopaTopHble 3aHATHUS 110 AUCLUIUIMHE IIPOBOIATCS C UCIOJIb30BAHUE PA3IMYHOIO Ja-
OopaTopHOro 000pYI0BaHMsI, a TAKXKE Ha JTA0OPATOPHBIX CTEHAAX-ycTaHOBKax. Ha 3aHsTuu 00y-
YaroIMeCs] 3HAKOMUTCS C METOJJaMH OpeAeeHUs (PU3NKO-XMMHUYECKHX BEIMYHMH: TEIUIOTHI pac-
TBOPEHHSI COJIM, TEIUIOTHI TUPATAlluK, KOHCTAaHTHl PABHOBECHSI XUMUYECKOH peaKkIuy, KOHCTaH-
Thl CKOPOCTH XUMHMUYECKOW PEAaKIMM, KOHCTAHThl AUCCOLMAIMK 3JIEKTPOJIUTA U T.JA., pabOTON U
YCTPOHCTBOM NMPHOOPOB U YCTAHOBOK, MO3BOJSIONIMX ONPEACHATh (PU3UKO-XMUMUYECKHUE BEIU-
YHHBI.

B nmpouecce wu3yueHHs AWCHUIUIMHBI YYEOHBIMH IIENSIMH  SIBJISIFOTCS  3HAKOMCTBO
6akasaBpoOM C OCHOBHBIMHM METOJaMH pabOThl YCTAaHOBOK U MPUOOPOB, ONPEAEAIOMUX GU3UKO-
XUMHYECKHE BEIMYMHBI, METOAMKAMH pacyera (PU3UKO-XMMHUYECKHX BEJIWYHH. Y CBOCHHUE,
[IOHUMaHHe, CTPYKTYpPHUPOBAHHUE IOJYyYEHHBIX 3HAHUN MO OCHOBHBIM pa3jenaM (hu3nyecKoin
XUMHH.

JUis TOCTMXKEHUS 3TUX Lesiel MCMOJb3YIOTCS B OCHOBHOM TPaJMLIMOHHBIE MH(OpMa-
THUBHO-PA3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM PA3IMYHOr0 COYETAaHMs MMAaCCUBHBIX (hopM
(Jexuus, 1abOpaTOpHOE 3aHATUE, KOHCYIbTALIUS, CAMOCTOSATENIbHAS paboTa) U PENpOIyKTUBHBIX
METOOB 00y4YeHHs (IIOBECTBOBATENBHOE M3IIOKEHHE yueOHOH mHpOpMaIuu, 00BSICHUTEIHHO-
WITIOCTPATUBHOE U3JI0KEHHE).

YHuBepcuTer oOecredeH HEOOXOAUMBIM KOMILIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
obecrnieveHus:

— omepannonnas cucrema Windows 7, License 49013351 YTJITY Russia 2011-09-06,
OPEN 68975925Z27E1309;

- onepanoHHas cucteMa Astra Linux Special Edition;

— maket npukiaaneix nporpamm Office Professional Plus 2010, License 49013351 VT'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakKeT npukiIaaHex nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTHBHpYycHas nporpamma Kaspersky Endpoint Security s 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KoHTpakT Ha yclnyrd 1o MpeIoCTaBICHHIO
JUIEH3UH Ha MMPaBO UCIIONIb30BaTh KoMIbloTepHOe obecnieuenne Ne 067/9A ot 07.12.2020 rona;

— cuctema Bugeokonpepenicsssu Mirapolis;

— cuctema BuaeokoHpepenucsasu [Ipypdmu;

— cucreMa ynpasieHus ooyuyenuem LMS Moodle — nporpammuoe o0ecnieueHne ¢ OTKpbI-
TBIM KOJI0M, pactipoctpansiercs no jsuuen3uu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obGecredcHue
pacrpocTpaHseTcs o NPOCToil (HEMCKIIIOUUTEIbHOM ) TUIIEH3NH.

10. Onucanne MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOIUMOI VI OCYIIeCTBJICHHUS
0o0pa30BaTeIbHOIO NpoLecca Mo AUCHHIIIMHE

Peanm3arus yaeOHOTO mporiecca OCyIMECTBISICTCS B CIISIUATBHBIX YISOHBIX ayTUTOPHUIX
VHHUBEpPCUTETA JAJISl IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO THIA, Ja00PaTOPHBIX 3aHSITHUN, TPYIIIIO-
BBIX M WHIUBUIYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS W MPOMEKYTOYHON aTTECTAIIHH.
Bce ayautopun yKOMIUIEKTOBAHBI CIEIMATU3UPOBAHHON MeOeIbl0 U TEXHUYECKUMH CpPEACTBa-
MU OOYYCHHSI, CIYKAIIUMH JJIs TIPEACTABICHHUS Y4eOHOU MH(OpMaInuu OOJNBIIONH ayTUTOPHH.
[Tpu HEOOXOAMMOCTH OOyUaIOIUMCS MPEATaraloTcsi Habophl JEMOHCTPAIIMOHHOTO 000pYyI0Ba-
HUS U y9eOHO-HATJISTHBIX TOCOOUIA, 00eCTICUnBaIONNe TEMATHICCKNE NILTIOCTPAIUH.

CamocTtosTenpHas paboTa 00yJaroIMXCs BBHITIOMHSAETCS B CIICIIUATU3UPOBAHHOM ayAUTO-
puu, KoTtopasi o0opymoBaHa y4eOHON MeOenbl0, KOMITBIOTEPHOM TEXHHKOH C BO3MOXKHOCTHIO
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noJKIItoueHus K cetn «MHTepHEeT» U 00ecreueHneM JI0CTyIa B 3JEKTPOHHYIO WH()OPMAIIMOHHO-

obpazoBarenbhyto cpeny YIJITY.

Ectb momemnienue Juist XpaHeHHUsI ¥ MPO(PUIAKTHYECKOTO 00CTYy)KUBaHUSI y4eOHOTO 000-

PYJIOBaHHSL.

TpeOGoBaHus K ayIUTOPUAM

HaunmMmeHoBaHuE crienMaIbHBIX ITIOMEICHUN
Y TIOMCIICHHUH JJIs1 CAMOCTOSITEIBHOM PabOTHI

OCHAIIIEHHOCTH CIIEUAILHBIX [TOMEIIEHUI
1 IOMEIIEHUH JIJIsl CAMOCTOATEIBbHON PabOThI

[Tomemenue [Isi JEKUMOHHBIX 3aHITHIA,
TPYIIOBBIX W WHAUBUIYAJIbHBIX KOHCYJIb-
TalMi, TEKyIIeW W MPOMEXKYTOYHOH arTe-
CTallUH.

Croubl M cTYyJIbs1, MeNOBast 1ocka. [lepeHoc-
HOE MYJIbTHUMEAMNIHOE 000pyI0BaHNE (HOYT-
OyK, 9KpaH, MPOCKTOP).

[Tomerenue 115 1abOpaTOPHBIX 3aHATUI

VYyeOHast y1abopaTopusi (PU3NICCKON XUMHUH,
OCHaIIeHHasl JTa0OpaTOPHBIMU CTOJAMHU U CTY-
JbSMU, CICAYIOIIUM OOOpPYIOBaHUEM: M-
cTisaTop — 1 mr.; poTOKONOpUMETPHl — 5
IIT.; KaJIOPUMETPHI — 4 IIT.; BECHl TeXHHUYE-
CKH€ — 2 IIT.; BEChl TOPCUOHHBIE — 3 IIT.;
ANEKTPOIUIUTKA — 3 MIT.; KOHIYKTOMETPHI — 2
mrt.; peppakromMeTpsl — 3 mT.; HEGETOMETPHI
— 5 wrT.; cnektpodoromerp — 1 mwT.; poTanu-
OHHBIM BUCKO3UMETP — | IIT.

[Tomemenust AJis caMOCTOSITENIHLHOU pabdo-
THI

Crousbl, CcTynbsl, dKpaH, npoekrtop. Paboune
MecTa CTYJIEHTOB, OCHAIEHBI KOMITBIOTEPaMHU
C BbIXOJOM B CETb HHTepHeT " JJICKTPOHHYIO
MHQOPMAIIMOHHYIO 00pa30BaTENbHYIO CpEeNy.

[Tomemenue ana xpaHeHUss U MPOQHIAK-
TUYECKOT0 OOCIy)XHBaHUS y4eOHOro 060-
pyzoBaHHS

Pacxomubpie Marepwanbl ISl peMOHTa W 00-
CIIy>)KMBaHHSI TEeXHUKU. MecTa Il XpaHEHUS
000pyI0OBaHUS
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