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1. O01mue moj10KeHu s

Jucnunianna «Pu3nyeckasi XMMHs» OTHOCUTCS K 00s3aTebHON JacTu Oioka 1 y4eo-
HOTO IIJlaHa, BXOJAILIETO B COCTaB 00pa3oBaTeNbHONM MPOrpaMMBbl BBICIIEIO OOpa30BaHUS
18.03.02 — Duepro- u pecypcocOeperarIime mporecchl B XUMUIECKONH TEXHOJIOTHH, HepTeXu-
Muu U GuorexHosoruu (mpoduib — OxpaHa OKpyKarolel cpeibl U palloHaIbHOE UCII0JIb30Ba-
HUE MIPUPOHBIX PECYPCOB).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM Juc-
HUIITUHBL «DU3ndecKas XUMUs» SIBISIOTCS:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepariuny, yTBepKIACHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHS O0pa30BaTEIbHON NESITEIBHOCTH 1O 00pa3oBaTENbHBIM IPO-
rpaMMaM BBICIIEro OOpa3oBaHMs - IporpamMmam OakajlaBpuara, Iporpammam CIelHaIuTeTra,
porpaMmmMaM MarucTparyphl.

o Ilpuka3 MunucrepcTBa TpyAa U couManbHOW 3amuthl Poccuiickoin ®epepauuu oOT
12.12.2016 r. Ne 7271 «O0 yTBep)xaecHNH MpodeccnoHaIbHOTo cTanaapTa - CrenuaiucT 1Mo dKCILTy-
aTally OYUCTHBIX COOPYKEHUN BOJOOTBEICHHS.

e [Ilpuka3 MwunHucTEepcTBa TpyAa W conMalbHOW 3amuThl Poccuiickoit ®emepanuu OT
31.10.2016 1. Ne 5911 «O06 yrBepkaeHuu npodeccnoHaabHOro cTanaapra - CrenuaimcT 1Mo KoJIo-
ru4eckoi 6€30macHOCTH (B IPOMBIIIICHHOCTH ).

o @enepasibHBIN rOCyIapCTBEHHBINM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no nampasnenuto noarotoBku 18.03.02 «Quepro- u pecypcocdeperaromue mpo-
IIECChl B XMMUYECKOW TEXHOJIOTHH, HEYTEXHUMUU U OMOTEXHOJIOTHU» (YpOBEHb OakaiaBpuar),
YTBEP)KISHHBIH nprka3zoM MunHcTepcTBa 00pa3zoBanus U Hayku PO Ne 923 ot 07.08.2020;

e VYyeOHbIe TUIaHBI 00Pa30BaTENBHON MPOTPaMMBbI BBICIIETO 0Opa30BaHMs HAMIPABIICHUS
18.03.02 — Duepro- u pecypcocdeperarlye npouecchl B XMMHUUYECKONH TEXHOJIOrHH, HedTexu-
MuH 1 6uorexHonoruu (mpoduib — OxpaHa OKpyKarollel cpeibl U palioHaIbHOE UCII0JIb30Ba-
HUE TPUPOJTHBIX PECYpCOB), MOATOTOBKH OaKalaBpOB MO OYHOM M 3a04HOM (hopMaM OOydeHUs,
onoOpennsii YueHsiM coBetoM YIJITY (mpotokom Ne8 ot 27.08.2020) n yTBep>KACHHBINH pEK-
topom YIJITY (27.08.2020).

OO6yuenne o obpazosarenpHoi 18.03.02 — DHEpro- u pecypcocOeperaronme mporeccs
B XMMUYECKOW TEXHOJIOTUHU, HepTeXxuMuu U OnotexHomoruu (mpodpuias — OxpaHa OKpyKaromei
Cpelbl U palloHaIbHOE HCIOJIb30BAaHUE NMPUPOIHBIX PECYpPCOB) OCYIIECTBISETCS Ha PYCCKOM
A3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4YeHHUsI N0 JUCHMIJIHHE, COOTHECEHHBIX € MJ1a-
HHPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTe/IbHON MPOrpaMMbl

[InanupyeMbIMH pe3ylbTaTaMu OOY4YEHHS 10 JUCUUIUIMHE SIBJSIIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI U/UJIM OMBIT IEATEILHOCTH, XapaKTEPU3YIOIIHE ATAIbl/ypOBHH (POPMHUPOBAHUS KOMIIE-
TEeHIUH 1 oOecreynBarofe JOCTHKEHHE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHHUS 00pa3oBaTellb-
HOW NPOrpaMMBbI B IIEJIOM.

Lleab ocBoOeHUS] IMCHUIIMHBI — (OPMUPOBAaHUE Yy OOYUYaAIOIIUXCSI CUCTEMbI 3HaHUN He-
00XOAMMBIX JJIsl PEeIIeHUs 3a]a4 MPOo(heCCHOHATBHON JEeITEeNbHOCTH, @ UMEHHO H3y4eHHEe U 00b-
SICHEHHUE OCHOBHBIX 3aKOHOMEPHOCTEN OMNPENENAIONINX HaIlPaBICHHOCTh XUMUYECKUX U (Hu3u-
KO-XMMHYECKUX IPOLECCOB, CKOPOCTU UX MPOTEKAHUS C YUYETOM Pa3IMYHBIX (PaKTOPOB, B TOM
YHCJIe U BHEIIHUX.

3aga4yu AUCUMILINHBI:

— J1aTh CTYJEHTaM HEO0OXOJMMBbIE TEOPETHUECKHE 3HAHUS O CTPOCHUHU BEIIECTBA, TEPMO-
JTMHAMUKE XUMHYECKUX MPOIECCOB, XMMUYECKHX U (ha30BBIX PABHOBECHSIX, CBOMCTBAX MOJIEKY-
JSIPHBIX U MOHOTEHHBIX PACTBOPOB, JIEKTPOAHBIX MOTEHIMANAX U raJIbBAHUYECKUX DJIEMEHTaX,
3aKOHOMEPHOCTSAX XUMUYECKUX PEAKIHI;



— HAYYUTh TOJH30BATHCS PA3IMYHBIMU MPUOOPAMH U 00OPYIOBAHHEM MPU PELICHUH Pa3-
JMYHOTO POAa XUMUYECKHUX, PU3NYECKUX U (PU3UKO-XUMUUECKHX 3a]1a4;

— copMUPOBATH HAYYHOE MBIIJICHHE;

— HAYYHTb MOJIb30BATHCS YUEOHOM, HAYYHOH JIUTEpaTypol U CHpPaBOYHBIMU MaTepuaia-
MU MIPH pEIIeHUH 337a4 1 00paboTKe pe3yIbTaToOB SKCIIEPUMEHTA;

— naTh 0a30BbIe 3HAHMS JUISI CO3JaHMs HAyYHO-TIPAKTUYECKON OCHOBBI M3yUEHHS TUCIU-
TUTAH TTPo(ecCHOHAIBHON HAPaBICHHOCTH.

IIpouecc n3ydeHus JUCUMILJIMHBI HANIPaBJIeH HA (popMUpPOBaHMe CieaAyIolel o0mre-
npo¢eccuoHATbLHOI KOMIIETEeHIIUN

OIIK-2. CnocobeH ucnonp30BaTh MaTeMaTHueckue, ¢puznueckue, Gu3NKo-XMMHUUECKHe,
XUMHUYECKHE METO/IbI JIUISl pEHICHHS 3a/1a4 MPOPECCHOHATBHON eI TeTLHOCTH.

B pe3yabTare u3ydyeHusi AMCUUNJIMHBI 00YYAKO MM CS T0JI5KEH:

3HATh:

— TemioBbie A((HEKThl XUMUYECKOW peakluii, OCHOBHBIE 3aKOHBI TEPMOXHUMHUHU, XUMHUYE-
ckoe u (a30BOEC PaBHOBECHE, OCHOBHBIC 3aKOHHI djiekTpoxumun: Konbpayia, OcBanbaa, @apa-
Jiesi; OCHOBHBIE TIOJIOXKEHUSI XMMHUYECKONH KMHETUKU M OCOOCHHOCTH BIMSIHUS pa3InYHBIX (aKToO-
POB Ha CKOPOCTh XUMHUUECKOU PEaKIIHH;

yMeThb:

— ONpPEIENATh HANPABICHUE XUMHUYECKON pEakliy M yCIOBUS €€ MPOTCKAaHUsI B BEIOpaH-
HOM HaIlpaBJICHU;

— paccuuTaTh BBHIXOJI TPOIYKTOB PEAKIIUH;

— OIpPEAETATh. AIEKTPOMPOBOIHOCTh PACTBOPOB, SJEKTPOIHBIC MOTEHIUANIBI, CKOPOCTh
XUMHYECKUX PEAKIIUM;

— MPUMEHSATH MMOJTYYCHHbIE 3HAHUS MPU PEHICHUH 33]a4 Mpo(eccrnoHalbHON NesTeNbHO-
CTH.

BJIA/IE€Th:

— XUMHYECKUMHU U (PU3UKO-XUMUYECKUMH METOJaMHU IKCIIEPUMEHTAIBLHOTO HCCIIEI0BA-
HUS PA3IIMYHBIX 00BEKTOB OKPYKAIOIIEH Cpeibl;

— OCHOBaMH ONpPEJENICHUs COCTaBa CHCTEM, METOJaMH Mpe/CKa3aHus MPOTEKaHUs BO3-
MO>KHBIX XMMHUYECKUX PEAKIIHI.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlanHas ydyeOHast AMCLUIUIMHA OTHOCHUTCS K 00s13aTelnbHOM yacTu Oj0ka 1, 94To 03HadaeT
dbopmupoBaHKe B TIpoliecce 00yueHus y 0akajiaBpa OCHOBHBIX 00IIenpodecCHOHaNbHBIX 3HAHUN
Y KOMIIETEHLIUH B paMKaX BBIOpPaHHOTO MpoQuiis U Ipo(heCCHOHATIBHOTO CTaHAapTa.

OcBoeHne AaHHOW AMCHUIUIUHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
n3ydenus quctuminH OIIOIT u HanucaHus BRIMTYCKHOM KBaNM(PUKAIMOHHON pabOTHI.

Hepeqeﬁb 06ecneuu6ai0u;ux, conymcemeyruux u obecneuusaemvix ducuunﬂuH

O6ecneunBaronme ConyTCcTBYIONIHE O6ecnieunBaeMble
1. [ToaroToBka k caaye u
JIONIOJTHUTENbHBIE TJIaBbI
Matemaruka c/laya rocyJJapCTBEHHOTO
MaTeMaTHKH
HK3aMeHa
2. Brinonnenue, noarotroBka
Prsuka JIONIOJTHUTENbHBIE TJIaBbI K IIPOLIelype 3alUThI 1
buznkn 3alIUTa BBITYCKHOM KBa-
IU(PUKAITMOHHON paboThI
3. | YuebHas npakTHKa MO MOTy-
YEHUIO TIEPBUYHBIX TTpodec- CrexnomMeTrpuueckue
CHOHAJIBHBIX YMEHUN U pacyeTbl U OCHOBBI HAYYHBIX
HaBBIKOB HCCIeIOBaHNH




4, AHanmuTuyeckas XuMus u pu-
3UKO-XUMHUYECKHUE METOIBI

WCCIIETIOBaHUS
o. Kosnnounnas xumus
6. Tennodusuka
1. IIponeccsl u anmnaparsl Xu-

MHYECKOM TeXHOJOTUH

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3YYaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaer Tpedyemblit
TEOPETUYECKUI YPOBEHb M IPAKTUYECKYI HAINPABIEHHOCTb B CHCTEME O0ydeHus U Oyayueu
JESITEIbHOCTH BBIITYCKHHKA.

4. Oobem AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIAX ¢ YKA3AHUEM KOJIUYECTBA AKAACMUYCCKUX
aC0B, BLIICJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxca C mpemnmoaaBaTe/ieM

(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO PpadoTy 00y4aommxcs

OO61ast TPyI0eMKOCTh JTUCIUATIITMHBI

S G e Bcero akageMuyeckux 4acoB

ouHas (opma 3a04Has popma
KonrakTHasi padoTa ¢ npenojaBarejieM*: 98,6 26,6
nekiun (JI) 48 10
npaktuaeckue 3ansrus (113) - -
nabopaTtopHbie paboTs (JIP) 50 16
WHBIC BUJII KOHTAKTHOUW PabOTHI 0,6 0,6
CamocrosiTesibHast padoTa 00yYaOIIUXCH: 1174 189,4
M3y4eHUE TEOPETUYECKOTO Kypca 28 77
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 50 100
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTallun 39,4 12,4
Buja npoMexyTOYHOM aTTeCTANMU: JK3aMeH, 3a4eT JK3aMeH, 3a4eT

C OLICHKOH C OLICHKOM
O611asi TPY10€MKOCTh 6/216

*KonTtakTHas paboTa 00yJaloONIMXCs C MPeroaaBaTesieM, B TOM YUCIe ¢ MPHUMEHEHHEM JTUCTaHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (FIIM) 3aHATHS CEMUHAPCKOTO THIA, JIAO0OpaTOPHBIC
3aHATHS, U (FUTH) TPYIIIIOBBIC KOHCYIBTAINH, U (WIIM) HHIUBUIYAITBHYIO padoTy 00ydaromerocs ¢ mpenogaBaTeieM,
a TakKe aTTeCTAllMOHHBIC MCTBITAHUS MPOMEXKYTOUHOW arTectanui. KoHTakTHas paboTa MOXKET BKIIOYATh WHBIC
BUABI y4eOHOUM NEATEeNFHOCTH, IPEAyCMAaTPHUBAIONINE TPYINOBYI0 M HHAMBHIYalIbHYIO PaboTy O0yJarommuxcs c
npenogaBaTeneM. Yackl KOHTaKTHOW paboThl ompenessitoTcest [lojoxkeHnemM o0 opraHU3alliyd U MPOBEISHUU KOH-
TaKTHOH PabOTH MPH peaju3aluy 00pa30BaTeIbHBIX NMPOrPaMM BBICIIEr0 00pa30BaHMA, YTBEPKICHHBIM YUEHBIM
cosetoM YIJITY ot 25 derpans 2020 roxaa.

5. ConeprxaHue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aejiam)
€ YKa3aHHeM OTBeIEeHHOI0 HA HUX KOJIHYeCTBA aKaIeMUYECKUX YaCOB

5.1.TpynoemMkocTh pa3aesioB TUCHUILTUHBI

o4Hasi popMma 00yueHus

Ne Beero CamocrosiTenbHas
- HaumenoBanue pa3nena AUCIUTUINHBI JI 113 JIP KOHTaKTHOM
/11 pabora
paboThI

1 | CtpoeHue BemiecTBa 2 - 12 14 16

2 | Xumuueckas TepMOJMHAMUKA 12 - 6 18 12

3 Xumndeckue u Gha3oBbIe

(b 18 - 12 30 18
paBHOBECHUS




Bcero
N‘_’ ™ CaMOCTOHTCJ’ILHaﬂ
HaunmenoBanue pazaena JUCHUILIMHBI JI 113 JIP KOHTaKTHOM
n/m pabora
paboTsl
4 | DIeKTpOXUMUS 8 - 12 20 16
5 | Xumnueckast KHHETHKA 8 - 8 16 16
HToro no pasienam: 48 - 50 98 78
ITpomexxyTodHas aTTecTamus 0,6 39,4
Bcero 216
3a04Has popmMa 00yueHus
Bcero
N‘_’ - CaMOCTOHTeJ’ILHaH
HaumenoBanue pa3nena AUCIUILINHBI JI 113 JIP KOHTaKTHOM
/I pabota
paboTsI
1 | Brenenue B kypc «Puzndeckas 2 ) ) 2 28
xumus». CTpoeHue BEIECTBA.
2 XHUMHYECKasi TEPMOIMHAMHKA 2 - 4 6 15
3 Xumuueckue u Gpa3oBnie
b 2 - 4 6 64
paBHOBECHS
4 | DnexTpoxumus 2 - 4 6 36
5 Xumuueckass KHHETHKA 2 - 4 6 34
HToro no pazgenam: 10 - 16 26 177
[TpomexyTouHas aTTecTamus 0,6 12,4
Bcero 216

5.2. Conep:xaHue 3aHITHI JeKIMOHHOTO THIIA

1.BBegenue B kypc «®@uznveckasi xumus». CTpoeHHe BelecTBa

1.1. Ocnosnvie pazdenvt puzuueckou xumuu. 3HaueHue PU3NIESCKON XUMHUHU JIJIST XUMUYE-
CKOM TE€XHOJIOTHUH.

1.2. Qusuxo-xumuueckue memoosl uzyuenus cmpoenus monexyn. [loBeneHne MoIeKys B
AIIeKTpUUYECKOM Tosie. MossipHas U yAenbHas nojsipusanus. YpasHenue Knasuyca-Moccottu u
Heb6as. MeTos! oripeiesieHus] TUMOILHBIX MOMEHTOB MOJIEKYJ.

MonexyssipHble creKTpbl. BpaiatenbHble M KoyieOaTeNbHbIE CHEKTPhl, pacueThl KOH-
CTaHT JBYXaTOMHBIX MOJIeKyJ. CIIEeKTphI MOTJIONIEHHUSI pAaCTBOPOB BellecTB. 3akoH byrepa- Jlam-
6epta- bepa.

2. XuMHnyeckasi TepMOAMHAMHUKA

2.1. Obwue nonamus u onpedenenus. TepMonuHamuueckue (yHKUMU. BHyTpeHHsS
sHeprus, Temnora u padora. [lapamerpsl u pyHkuuu cucremsl. JIBe hopMbl 0OMEHa SHEPTUU CH-
CTEMBI C OKPY’KAOILLEN CPENOM.

2.2. Ilepsoe Hauano mepmoOuHamMuKy u e2o opmyauposxku. TepMoTnHAMHYECKHE CBOM-
CTBa ra3oB. BrIBo/1 ypaBHEHUS AJIs pacuyera padOThl U3MEHEHUS SHTAIBIINU U BHYTPEHHEH sHep-
UM B Mpoliecca U3MEHEHUS COCTOSIHUS HJI€aIbHOTO Ta3a.

2.3. Tepmoxumusa. 3axoH I'ecca u cnencrsue u3 Hero. Ilpumenenue 3akona I'ecca mms
pacueTa TerIoBbIX 3(PPEKTOB.

2.4. Tennoemxocms. 3aBUCUMOCTb TEIUIOBBIX 3((EKTOB peakiuil OT TeMIepaTyphbl.
VYpasuenue Kupxroda u ero ncnosib3oBaHue i pacyeTa TeraoBbIX () (eKToB.

2.5. 2-1i 3axon mepmoounamuxu. Bropoe Hayano TepMOJUHAMUKU U €ro (popMyInpoBKa.
OOpatumMbie 1 HEOOpaTHUMBIE Tpolecchl. [IOHATHE SHTPOMU U METOMBI TIOKa3aTeIbCTBA €€ CY-
IIeCTBOBaHUs (MeToJ MKIOB U MeToa Kapareonopu). Pacuer u3mMeHeHUs! SHTPONMH B Pa3iuy-
HbIx mpoueccax. [locrynar Ilmanka. [loHsATHE TEepMOAMHAMHYECKOW BEPOSTHOCTH COCTOSTHUS
CHCTEMBI U CTaTUYECKHI XapakTep sHTponuu. YpaBHeHue bonbsiivana. Dueprus ['m66ca u snep-
rusi ['enpMrosblia Kak KpUTEpHA COCTOSIHUSI paBHOBECHST M HAIIPABICHHOCTH CaMOIIPOU3BOJIBHO
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MPOTEKAIOIIUX TPOIECCOB M M30TEPMUYECKUX YCIOBHsIX. Meronbl pacuera »Hepruu [mO6ca u
sHepruu ['enpmroneia. YpaBHenus [ m60ca-I'enpmronbia ais XUMAYECKUX TTPOIIECCOB.

3. Xumuueckne u ¢pa3oBble paBHOBECHS.

3.1. 3axon Oeticmsyrowux macc. XUMHUYECKUN TMOTEHIMAT U €ro (U3UYECKUN CMBICI.
XapaKkTepUCTUKN YCTOMYMBOTO PAaBHOBECHOT'O COCTOSIHHS cuCTeMbl. OCOOCHHOCTH COCTOSIHUS
pPaBHOBECHIi B F€TEPOTr€HHBIX CUCTEMaX.

3.2. Memoovl pacuema KOHCMAaum pPAGHOBECHSl, COCMAB PABHOBECHOU CMeCU, 6blX00d
NPOOYKO8, CmeneHb npespaujenuss UCXOOHbIX 8eujecma.

3.3. H3omepma xumuyeckou peakyuu. Ypasuenus uzooapvl u u30Xopvl XUMUYECKOU pe-
aKyuu.

3.4. IIpasuno a3z ['ub6ca. Dazosvie pagnosecus 6 08YXKOMHOHEHMHbIX CUCEMAX.

3.5. Monekynapuvie pacmeopul. HoeanvHvie pacmeopwsl. 3axkon Paynsa. Peanvhvie pac-
meopwl. 3akoHvl Konoesanosa.

3.6. Kpuockonus. D6ynnuockonus. Ocmomuueckoe oasnenue. OcpaHuiueHHas 83aUMHAL
paAcmeopumocme.

4. DuekTpoxumMms

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

4.2. CunbHvie 51eKmpoaUmbl.

4.3. Dnekmponpo8ooHOCmb pacmeopo8s AeKmMpoIUmos.

4.4. MemoOwi usmepenusi 21eKMpuUYecKoli nPpo8oOUMOCIU PACMBOPO8  JIeKMPOJIUMO8E.
OmnpeneneHne KOHCTaHTbl AUCCOIMALMK CIA0bIX JIEKTPOIIUTOB, IPOU3BEACHUSI PACTBOPUMOCTHU
TPYAHO pacTBOpUMOM cosiu. KoHIyKTOMETprUecKoe TUTPOBAHHE.

4.5. Dnexmpoosudicyujue cubl U 31eKmpoonsie nomeHyuaivl. Mexanu3M BO3SHUKHOBEHUS
AIEKTPOAHBIX MOTEHIMANOB. J|BOHHOM 3JEKTpUUECKU CIOH, ero cTpoeHue. YpasHenue HepH-
cra. Kimaccudukanust 37eKTpoI0B: HHIANKATOPHBIC JICKTPOABI M AJIEKTPOIBl CPABHEHUS, JJICK-
TPOJBI MIEPBOTO U BTOPOTO POJIa, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC, HOH CENIEKTUBHBIE JJICK-
TPOJBI. 3aBUCHUMOCTh 3JIEKTPOJHBIX MOTECHIIMAIOB OT AKTUBHOCTH TMOTECHIIHAJIONPEACIISIONINX
MOHOB. CTaHJapTHBIN 2J1€KTpOoAHBIM noTeHuuan. ['anpBaHnyeckue snemeHTsl, JC. Xumuue-
CKH€ M KOHIICHTPUPOBAHHBIE T'aJIbBAHWYECKUE AJIEMEHTHI, IIeNH C MEePeHOCOM U 0e3 mepeHoca.
Mertoas! uzmepenust 31C u 3I€KTPOJHBIX TOTEHIIUAIOB.

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

5. Xumunuyeckasi KUHHeTHKA.

5.1. Ilonsamus u onpedenenus xumuieckou kKunemuxuy. TepMOANHAMUYECKUE U KUHETHYE-
CKHE KPUTEPHUH MPOTEKAHUSI XUMUUYECKHUX peakiuil. [IoHsTHE 0 CKOPOCTH XMMHYECKON PEeaKInu.
DOnemeHTapHbIe peakiuu. OCHOBHBIE TOCTYNATHl (hopMaTbHONH KMHETUKH. KOHCTaHTBI CKOPOCTH.
[TopsioK, MONEKYISPHOCTh PEAKIIUH.

5.2. Kunemuuecku Heobpamumvle peakyuu nepeoco, mopo2co, mpemve2o, OpobH020 U
HY1e8020 NOPsIOKO6. Y paBHEHUE KOHCTAHT CKopocTel /s aTux peakuuil. [lepuon momymnpespa-
LIEHUM.

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

5.4. 3asucumocmv ckopocmu xumuyeckou peaxyuu om memnepamypul. IlpaBuino Bant-
lodda. Temneparypubiit k03hGHUIIMEHT CKOPOCTH peakuuu. YpaBHeHHE AppeHuyca. DHeprus
aKTHBAIMU. MeTobl onpeeneHus SHepruu akTuBanuu. CoBpeMeHHBIE TIPEICTABICHHS O MeXa-
HU3ME 3JIEMEHTAPHOTO aKTa XUMUYECKON PEaKIIUU.

5.5 Teopuu xumuueckou xunemuxu. Teopus akTHUBHBIX coyaapeHuil. [IpenskcrnoHeHmu-
ANBHBIA MHOXKUTEIb U cTepudeckuii paktop. Teopus akTUBHOTO KOMILIEKCA.

5.6. Kunemuxa cemepocennvix peaxyuii. Crienmuduka 1 OCHOBHBIE CTaIUN T€TEPOTEHHBIX
peakuuii. BnusiHue Temneparypsl U NMepeMEIMBaHUs Ha CKOPOCTh IeTeporeHHon peakuuu. Jlu-
MUTHpYIOLIas cragus Auy3ust u aacopouus.



5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHbIH MJIAHOM 10 TUCIUIIMHE TPEAYCMOTPEHBI 1a00PaTOPHBIC 3aHATHUS

No Haunmenosanue paszeina ®opma npoBeNeHI Tpyno€mkocrts, yac
- JTUCTIATUTAHBI (MOYJIIST) 3aHATHSA OYHOE 3204HOE
Paznen 1. Ctpoenue BemiecTsa JlaGopaTopHas pabota
1 «Onpeoenenue napaxopa 6 -
uccneoyemou HeuOKoCmu»
2 Paznen 1. CtpoeHue BemiecTBa JlaboparopHast pabota 5 i
«Onpepenenue pedpakium»
Paznen 2. Xumudeckast TepMo- JlaboparopHast pabota
3 | ZMHAMHKA «Onpedenenue uHmMe2panbHOLU 6 4
Meniomsl pacmeoperus Conu u
Meniomol 2UOPaAmayuuy
Paznen 3. Xumudeckue u ¢azo- JlabopaTopHas pabota
4 | BblE paBHOBECHS «Onpedenenue KOHCManmvl pas- 6 4
HOBECUS XUMUYECKOU PeaKyuuy
Paznen 3. Xumuueckue u ¢azo- JlaGopaTopHas pabota
g | BblC paBHOBeCHS «OrnpeeneHne KOHCTAHTBI JHC- 6 i
COLIMALIUY CJIA0BIX IIIEKTPOIIHU-
TOBY
Paznen 4. Dnextpoxumus JlaboparopHas paboTa
6 «Onpedenenue KoHcmanmol 6 4
ouccoyuayuu ciadwix 1eKmpo-
JIUMOBY
Paznen 4. Dnexrpoxumus JlaboparopHas pabota
7 «I/]C. I'anveanuueckue 6 -
91eMeHMblL»
Paznmen 5. Xumudeckas KuHe- JlabopaTopHas pabota
g | THKa «OrmpeneneHne KOHCTaHThI CKO- 4 4
POCTH PA3IOKCHHSI MYPEKCH/Ia
B Kkucnoii cpene (1-it mopsaok)»
Paznen 5. Xumuueckas KuHe- JIaGoparopHas paboTa
g | MK «OmnpeneneHne KOHCTAHThI 4 i
CKOPOCTH pa3NokeHus rpupa
HIEJI0YBIO0 (2-1 TOPSIOK)»
Hroro: 50 16
5.4. leraau3anusi caMOCTOSAITEJILHOMH PadoThI
Ne HaunmenoBanue paznena T G5 O (s TpyaoeMKoCTh, yac
JUCHUIIIINHBI (MO,HyJ'IH) O4yHas 3a049Has
Paznen 1. Ctpoenue Bemiectsa (pa- Hoxroroska k onpocy
1 | 6ota: Ompenenenue mapaxopa uc- 11O TeMe J1ad0paTopHOii 8 14
crteTyeMoii KuKOCTH) paboTHI U 3alTUTE OTYET-
HBIX MaTEPHUAJIOB
[Toaroroska k onpocy
9 Paznen 1. Ctpoenue BemecTBa (pa- 0 TeMe JIabopaTOPHOM 8 14
6ota: OnpenereHue pepakiium) paboTHI U 3alTUTE OTYET-
HBIX MaTEPHUAJIOB
3 Paznen 2. Xumudeckas TepMoanHa- [ToaroroBka k onpocy 12 15
muka (pabora: OmpeneneHre WHTE- | O TeMeE TaOOpPaTOpPHOU
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Ne [ PRI 28T BHJI CAMOCTOSTENBHOMH PabOTEI TpyRoemkocts, Hac
JTUCTIATUTAHBI (MOIYJIIST) OYHAas 3a04Hast
IpaJIbHOM TEIUIOTHI PacTBOPEHHUSI CO- | PabOTHI U 3aIUTE OTYET-
JIM ¥ TETJIOTHI TUJIPATAIIH ) HBIX MaTepuajIoB
Paznen 3. Xumuueckue u (a3oBbie [ToaroroBka k onpocy
4 | PaBHOBeCHS (pabora: OmpeneneHue | MO TeMe JJAOOPATOPHOMA 18 64
KOHCTaHTBl JUCCOLMANUU clalbiX | pabOThI U 3alIUTE OTUET-
HJICKTPOJIUTOB) HBIX MaTEPUAJIOB
Paznen 4. Dnexkrpoxumus (paboTa: [ToaroroBka k onpocy
5 Omnpenenenrie KOHCTAHTBI UCCOIMA- | IO TeMe JTabopaTOpHOI 8 18
IIUU C1A0BIX JICKTPOJIUTOB) paboTHI U 3aIUTE OTUET-
HBIX MaTepUajIoB
[ToaroroBka k onpocy
6 Paznen 4. Dnexkrpoxumusa (pabota: | 1O TeMe J1abopaTopHOU 8 18
DJIC. T'anbBaHWYECKHE SJICMEHTHI) paboThI U 3alIUTE OTYET-
HBIX MaTE€pPUAJIOB
Paznen 5. Xumuueckas KHUHETHKa [ToaroroBka k onpocy
7 (paborta: OmnpeneneHue KOHCTaHTHI | IO TeMe JabOpaToOpHOI 8 18
CKOPOCTH Pa3JIOKCHHSI MypeKcHia B | paOOThI U 3aIIUTE OTYET-
kucioi cpene (1-it mopsijiok)) HbIX MaTe€pUaJoOB
Pazpen 5. Xumuueckas KuHETHKA [ToaroroBka k onpocy
8 (paborta: OmnpeneneHne KOHCTAHTHI | IO TeMe JaO0OpaTOpHOI 8 16
CKOPOCTH pazJiokeHus1 3(upa mieno- | pabOThI U 3aIIUTE OTYET-
Ypt0 (2-1 MOPSIZIOK)) HBIX MaTepPUAJIOB
IToaroroBka K mMpoMeXyTOYHOU N3yueHne neKIMOHHOTO
g | arrecrauyu (3x3aMeHy, 3adeTy C | MaTepuana, JUTepaTypHBIX 394 124
OIICHKOM) HWCTOYHHUKOB B COOTBET- ’ ’
CTBUHU C TEMAaTUKOU
HTroro: 117,4 189,4
6. [lepevyeHb y4eOHO-METOUYECKOT0 00ecTIeYeHNsI IO TUCIIHIITTHHE
OcHoBHasi M JONOJIHUTEILHASA JIUTEPATypa
l_y(; ABTOp, HAUMEHOBAHNE HSE;)}ZI[HH IIpumeuanue
OcHoBHasi yueOHas1 iuTepaTypa
1 | Jlykos, B.B. ®usnueckas xumusi: y4eOHUK AJI CTYAEHTOB OYHOT'O
¥ OYHO-320YHOTO OTICNICHHH XUMHYECKHX (DaKyJIbTETOB BY30B /
B.B. JIykos, A.H. Mopo3oB; MHUHHCTEPCTBO HAyKM U BBICLIETO
obOpazoBanusi P®, ®denepanbHOe TOCYZapCTBEHHOE aBTOHOMHOE .
00pa30BaTEeNIbHOE yUPEKACHHE BHICIIEr0 00pasoBaHus «HOKHBIH Hommorexcroerit
benepanbHBIl YHUBEpCUTETY». — 2-€ W31., pacmup. u gom. — Po- | 2018 AOCTYII TIPH BROAE
110 JIOTUHY U I1a-
ctoB-Ha-Jlony; Taranpor: M3marensctBo FOkHOTO (enepambHOro pormio*
yHuBepcuteta, 2018. — 238 c.: wi. — Pesxxum noctyna: no noamuc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubauorp. B xH. — ISBN 978-5-9275-2976-6. — TekcT: aiiek-
TPOHHBIH.
2 | Cupunos, B.B. ®usnueckas xumus: ydebHoe mocodbue / B.B.
Ceupunos, A. B. CBupunos. — Cankr-IletepOypr: Jlans, 2021. — [IOIHOTEKCTOBEI
600 c. — ISBN 978-5-8114-2262-3. — TekcT: anexkTpoHHbIH // JIaHb: o0p] | AOCTYN IpH BXOZE
3JIEKTPOHHO-ONOIMOTeUHAs cucrema. — URL: TIO JIOTMHY H 11a-
https://e.lanbook.com/book/168989 — Pexxum moctyma: ajisi aBTO- postio*
pH3. MoJIb30BaTeNen
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http://biblioclub.ru/index.php?page=book&id=561130
https://e.lanbook.com/book/168989

[Tonosa, A.A. ®usnueckas xumus: yueOHoe nocodue / A.A. Ilo-
noBa, T. b. Ilonosa. — Caunkr-IlerepOypr: Jlanp, 2021. — 496 c. —
ISBN 978-5-8114-1796-4. — Tekct: ameKkTpoHHbIN // JIaHb: 37ek-
TPOHHO-OMOJIMOTEUHAS cucreMma. — URL:
https://e.lanbook.com/book/168801 — Peskum moctyma: maisi aBTO-
pH3. TOJIB30BATENEH

2021

IIoIHOTEeKCTOBBIM
JOCTYTI TIPH BXOJIE
IO JIOTHHY U T1a-
pomro*

JonosiHuTebHAA YUueOHasl IMTepaTypa

Cupuzos, B.B. ®usnueckas xumus: yyebnoe mnocodbue / B.B.
Cupuzos, A.B. CeupunoB. — Cankrt-IlerepOypr: Jlans, 2016. —
600 c. — ISBN 978-5-8114-2262-3. — Tekct: 3JeKTpOHHBIH //
DnexTpoHHO-OMOIMoTedHass cuctema «Jlauby: [caiit]. — URL:
https://e.lanbook.com/book/87726 (nara obpamenus: 24.10.2019).
— Pexxum gocTyna: st aBTopu3. MOJIb30BaTENEH.

2016

IloaHOTEKCTOBBIM

JIOCTYTI NIPU BXO-

JI€ TI0 JIOTUHY U
napoio*

BpyHnos, B.T. MonekyJisipHble CIIEKTPbI, XUMUYECKas TEPMOANHA-
MUKa, JJIEKTPOXUMUS U KMHETHKAa XUMHUYECKUX PEaKIHil: METOJ.
YKa3aHUs 10 PEIIeHUI0 KOHTPOJ. 3aJaHHWil IS CTYJACHTOB 3a04.
dak. cnemmanmpHOcTed 280202, 240502, 261201 wuHX)eHEpHO-
sKkoJor. (ak. (kouTpoi. pabotel Ne 1, 3) / B. T. bpyHos; Ypai. roc.
JeCOTeXH. YH-T. - ExarepunoOypr: YIJITY, 2008. - 30 c. - bub-
JIOTP.: c. 30. - Pexum JIOCTYTIA!
https://elar.usfeu.ru/handle/123456789/47

2008

DNIEKTPOHHBII
apXuB

bpynos, B.T. Bompochl u 3a1aun 1o pu3N4ecKod XUMHH: METO]I.
yKa3aHusg A CaMOCTOSIT. pabOThl CTYJEHTOB WH)KEHEP.-3KOJIOT.
¢dak. cnenmansHocTer 240100, 240502, 280202, 261201. Y. 1 /
B.T. bpynos, B. B. CBupunos; Ypan. roc. necorexs. yH-T, Kad.
¢bu3., opraH. XUMHHU ¥ HaHOJMCIIEPC. TeXHONIOTU. - EkatepunOypr:
YTIITY, 2010. - 42 c. —  Pexum  pocryna:
https://elar.usfeu.ru/handle/123456789/36

2010

DNEKTPOHHBIHI
apXuB

bpynos, B.T. Bonpochl u 3anaun 1o Gu3n4ecKol XUMHH: METO]I.
yKa3aHus AJI1 CaMOCTOSIT. pabOThl CTYIEHTOB HMHYKEHEP.-IKOJIOT.
dax. crienmanbHocTel 240100, 240502, 280202, 261201. Y. 2. / B.
T. bpynos, B. B. CBupunoB; Ypan. roc. necorexH. yH-T, Kad.
¢u3., opraH. XUMHHU ¥ HaHOJMCIIEPC. TEXHONIOTUi. - EkatepunOypr:
YIIITY, 2010. - 43 C. —  Pexum  pocryna:
https://elar.usfeu.ru/handle/123456789/37

2010

DNEeKTPOHHBIHI
apXuB

bpynos, B.T. Bonpochl u 3anaun 1o Gu3N4eCcKOd XUMHH: METO]I.
yKa3aHus AJI1 CaMOCTOSIT. PabOThl CTYIEHTOB MHYKEHEP.-IKOJIOT.
dax. cnenmansHocteit 240100, 240502, 280202, 261201. Y. 3 /
B.T. bpynos, B. B. CBupunos; Ypan. roc. necorexs. yH-T, Kad.
¢u3., opraH. XUMHU ¥ HAHOJKCIIEPC. TEXHONIOTUH. - EkatepunOypr:
YIITY, 2011. - 40 c. —  Pexum JIOCTyma:
https://elar.usfeu.ru/handle/123456789/203

2011

ONeKTPOHHBIN
apxuB

*- TIpek]ie YeM MPOUTH MO CCBUIKE, HEOOXOJMMO BOHTH B CUCTEMY

DOYyHKIIUOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHLHOM CPEIbl 00eCTIeH-

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI

BaC€TCA COOTBCTCTBYIOIINMU CPEACTBAMU I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaL[I/IOHHBIX TEXHOJIOTHUH.

Kaxnapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMONIMOTEeUHOU cucteme

YITY (http://lib.usfeu.ru/ ), 5bC Uznatenscra Jlanp http://e.lanbook.com/ , D9BC Yuuepcu-
TeTcKas bubanoreka ommain http://biblioclub.ru/ , comepskarmux u3maHus MO OCHOBHBIM H3ydYae-
MBIM JTUCHUIUTHHAM U C(HOPMHPOBAHHBIX 110 COTIACOBAHHMIO C MPABOOOIAAATEIAMH ydeOHOU |
yu4eOHO-MEeTOINYECKON JTUTEPATyPHI.
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https://elar.usfeu.ru/handle/123456789/37
https://elar.usfeu.ru/handle/123456789/203
https://elar.usfeu.ru/handle/123456789/203
http://lib.usfeu.ru/
http://e.lanbook.com/
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CnpaBouHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmtocy.
2. NudopmannonHo-mnpaBoBoii moprain I'apant. Pexxum gocrtyma: http://www.garant.ru/
3. baza nannbix Scopus xomnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonaibHbie 6a3bl JAHHBIX

1. UudopmManmoHHbIe CUCTEMBI, OaHKU JTaHHBIX B 00JIACTH OXpaHbl OKpPYKaIOLIEH cpebl
U TIPUPOJIOTIONB30BaHus — PexxuM noctymna: http:/MUHOPUPOABIPO.pd

2. Undpopmanmonnas  cucreMa «TEXHOPMATHB». — Pexum  moctyma:
https://www.technormativ.ru/ ;

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

4. Tlporpammsl 1iis1 9kosioroB ECOReport. — Pesxxum mocryna: http://ecoreport.ru/ ;

5. Undopmannonnsie cucremsl «buopasnoobpaszue Poccum». — Pexum pocryma:
http://www.zin.ru/BioDiv/

7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUsI POMEKYTOYHOM aTTecTAIlUN
o0yyaromuxcs Mo JUCIUNTIHHE

7.1. llepevyeHs KOMNETEHINI ¢ YKa3aHHEM 3TamoB UX (JOPMHPOBAHUS B IMpolecce 0CBOe
HHs 00pa30BaTeJbHOIi MPOrpaMMbl

dopmupyemble KOMIETSHIINH Bun u popma koHTpOIIS

OIIK-2. CrnocoOeH HUCHonb30BaTh MaTeMmarudeckue, | [IpomMe:kyTouHbIif KOHTPOJIb: KOH-
¢busnueckre, PU3NKO-XUMHUYECKUE, XUMUYCCKUE Me- | TPOJbHBIE BOIPOCHI K 9K3aMEHY U 3a4e-

TOABI Ul PEIIEHUs 3a1a4 MPOo(eCCHOHANBHOM Jes- | TY C OLCHKON
TEIBHOCTHU Texkymuii KOHTPOJb: OIPOC, 3aIUTa

OTYETHBIX MaTepHasoB M0 TeMe jJabopa-
TOPHON PabOTHI

7.2. Onucanune nokasareseii 1 KpUTepUeB OLEHMBAHMS KOMIIETeHIMIi HA Pa3JIMYHBIX 3Ta-
nax ux (popMHpPOBaHUS, ONIMCAHHE IIKAJI OLlEHUBAHUSA

Kpurepun oneHuBaHusl YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKyTOYHBII KOHTPOIb, popmupoBanue komnerenun OITK-2)

«5» (omauuno) — NaH NOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJICHHBIN BOIPOC, IOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 00BEKTe, JoKa3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOXKeE-
HUSl TEMBI; B OTBETE MIPOCIIEKUBAETCS YETKasl CTPYKTYypa, JOTHYEcKasl [0CJIeJ0BaTeIbHOCTD, OT-
pakaroIasi CylIIHOCTb pacKpbIBa€MbIX MOHATHUH, TEOPHi, siBJIeHNUN. 3HaHUE 00 00BEKTE AEMOH-
cTpupyercs Ha (hOHE TOHMMAHHUS €T0 B CUCTEME JJaHHOM HAYKU U MEXAMCLUUITIMHAPHBIX CBSA3EH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAyKH, TOKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (Xopowio) — naH MOJHBIN, pa3BEPHYTHII OTBET HA MOCTABJIEHHBIN BOIIPOC, MOKA3aHO
YMEHHME BBIIEIUTHh CYIIECTBEHHbIE M HECYIIECTBEHHbIE NPU3HAKH, NPUYMHHO-CIIEICTBEHHBIE
cBsA3u. OTBET UETKO CTPYKTYPUPOBaAH, JIOTMUEH, U3JI0KEH B TEpMUHAX Hayku. OfHaKo gomyuie-
Hbl HE3HAUUTEIbHbIE OMMOKM WM HEI0YEThI, UCTIPABICHHbIE OaKalaBpOM C MOMOIIbIO «HABO-
JSIINX» BOIIPOCOB;

«3» (yooenemeopumenvHo) — AaH HENOJIHBIN OTBET, JIOTMKA W MOCIEI0BaTEIbHOCTh U3-
JIOKEHUsI UMEIOT CYIIEeCTBEHHbIE HapymieHus. JlomymieHsl rpy0Oble OMIMOKK MpHU ONpeAeIeHUn
CYILITHOCTH PacKpbIBa€MbIX MOHATHI, TEOpUH, SBICHUI, BCIEACTBIE HEMOHUMAaHUS OakajaaBpoM
UX CYLIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB U CBA3EH. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbIThb KOHKpETHbIE NpPOSBIEHUS OOOOIIEHHBIX 3HAHUW HE IOKa3aHo. PeudeBoe
odopmieHne TpedyeT MoNnpaBoK, KOPPEKIHUH;
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«2» (neyOoeremeopumenvro) — OakanaBp AEMOHCTPUPYET HE3HAHUE TEOPETUYECKHUX OC-
HOB IIpeMeTa, HE YMEET JeNaTh apryMEHTUPOBAHHbBIE BBIBOJIbI M TIPUBOAUTH MPUMEPHI, TTOKa3bI-
BaeT ci1aboe BialecHUE MOHOJOTUYECKON pedblo, HE BIIa/IeeT TEPMUHOIOIHEN, POSIBISIET OTCYT-
CTBUE JIOTHYHOCTH U MOCJIEI0BATEIILHOCTH U3JI0KEHUS, IeTaeT OUIMOKH, KOTOPbIE HE MOKET HC-
IIPABUTb, JaXK€ IIPU KOPPEKLIMH [TPENOJABATENIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATUU.

Kputepun ouneHMBaHUsI YCTHOTO OTBETa HA KOHTPOJIbHBIE BONMPOCHI 3a4eTa C OIEeH-
KOii (MPOMEKYTOUHBI KOHTPOJIb, (hopMupoBanune kommerenuuu OIIK-2)

«5» (omauyHo) — BCE KOHTPOIbHBIC MEPOIPHUATHS (TECTHI; OMPOC MO TeMaM JIabopaTop-
HBIX paboThl, 3alIUTa OTYETOB) BBIIIOJHEHBI B CPOK; OOpPMIICHUE, CTPYKTYpa U CTHIIb pabOTHI -
00pa31oBbIe; T1a00paTOpHBIE PAOOTHI BBHIMOIHEHBI CAMOCTOSTENLHO; MPUCYTCTBYIOT COOCTBEH-
Hble 000011IeHNS, 3aKTI0UeHNs U BhIBOABL. OOyuaromuiicss MpaBUibHO OTBETHI Ha BCE BOMPOCHI
3a4eTa ¢ OICHKOM;

«4» (xopowio) — BCe KOHTPOJIbHBIC MEPONPHUATHs (TECThI; ONMPOC MO TeMaM Jjaboparop-
HBIX pabOTHI, 3aIIMTa OTYETOB) BBIIOJHECHEI B CPOK; B ODOPMIICHUH, CTPYKTYpE U CTUJIC pabOTHI
HET TpyOBIX OMINOOK; Ta00paTOpHBIE paOOTHI BHIMOIHEHBI CAMOCTOSITENILHO; MPUCYTCTBYIOT CO0-
CTBEHHBIC 0000IIIEHNs, 3aKJIFOUCHUS U BBIBOIBI. OOyUarOmUicss OTBETHII Ha BCE BOTPOCHI 3a4eTa
C OLIEHKOH C MOMOIIBI0 «HABOJSIINX» BOIIPOCOB,;

«3» (yoosremsopumenvHo) — KOHTPOJIbHBIE MEPONPUITHS (TECTHI; ONMPOC MO TeMaM Jia-
OopaTopHBIX PabOTHI, 3alUTa OTYETOB) BBIIIOJIHEHBI C HapyIIeHHEM rpaduka; B 0QpOpMIICHHUH,
CTPYKTYype U CTHIIC pabOThI €CTh HEAOCTATKH; 1a00paTOPHBIC paOOTHI BHITOJIHEHBI TIOT PYKOBO/I-
CTBOM TmpenofaBatesnss. OOy4aromuics OTBETUI TOJIBKO Ha MOJOBUHY BOIIPOCOB 3a4eTa C OIICH-
KOM;

«2» (Heyooenemseopumenvro) — ohopmiieHue paboThl (TECThI; OMPOC MO TeMaM Jiabopa-
TOPHBIX pa0OTHI, 3alIUTa OTYETOB) HE COOTBETCTBYET TPEOOBAHMIM; OTCYTCTBYIOT WJIH CJICTIaHbI
HENpPaBWIbHbIE BBIBOABI U 00001eHus1. OOy4daromuiics He OTBETHII Ha BOPOCHI IIPH cllaue 3ade-
Ta C OLICHKOM.

Kputepun ouneHuBanusi onpoca (TeKyuiuii KOHTPOJib, GopMHpPOBaHHE KOMIIETEH-
uun OIIK-2):

«5» (omauuno): OTIpOC MPOMIEH C MEPBOTO Pasa; JaH MOJHBINA, Pa3BEepHYTHIA OTBET HA BCE
3a/laBaeMble MPEnoJiaBaTeIeM BOIPOCHI, MOKAa3aHO 3HaHWE U MOHUMaHue TeMbl. OOy4Jaromuics
NPaBUIHHO OTBETHJI HA BCE BOMPOCHI NMPH cOOECeTOBAaHUH, 3HAET M IOHUMAET XOJI BHITTOJTHEHHUS
MpeJCTosIIeH TabopaTOpHOIi paboTHI.

«4» (xopowo): onpoc MPOHIEH CO BTOPOH TMOMBITKH; JaH MOJHBINA OTBET HA BCE 3aJaBac-
MBI€ TIPETO/IaBaTeIEM BOIPOCHI, TOKa3aHO 3HAHWE W TOHMMaHue TeMbl. O0yJarouuiics mpu co-
OeceoBaHUH MPABHIBLHO OTBETHJI HA BCE BOIIPOCHI C MOMOIIBIO MIPEoIaBaTeNsi, 3HaeT U TIOHU-
MaeT XOJ1 BBITIOTHEHHsI MPEACTOSIEH 1a00paToOpHOil pabOTHI.

«3» (yoosnemeopumenbHo): OMPOC MPOUIEH C TPEThEH MOMBITKH; JaHBI OTBETHI HA TOJIO-
BHHY 3aJ]aBa€MbIX IpernojaBaTelieM BOIPOCOB, MTOKA3aHO 3HAHUE OCHOBHBIX MOHATUN TEMBI, BbI-
HECCHHOW Ha ompoc. B oTBeTe CTYJIEHTOB OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPHITh KOHKPET-
HBIE MPOSBIICHUs 000OIIEHHBIX 3HAHUN He Moka3aHo OOyyarouIuiicss mpHU OMpoce MPABUIBHO
OTBETHJI Ha OOJIBIITYIO YaCTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
MPAaBOK, KOPPEKIIMH; CTYJEHT 3HAET XOJI BHITIOTHEHHSI MPEACTOSIIeH 1a60paTopHOil paboTHI.

«2» (HeyoosnemeopumebHo): OMPOC HE MPONIEH, 00YJaIOUC HE 3HAET OCHOB TEMBI,
HE CMOCOOEH JeNaTh apryMEHTHPOBAaHHBIC BHIBOBI U MPUBOAUTH IPUMEPHI, MOKA3bIBAET cinaboe
BJIaJICHIE MOHOJIOTHYECKOW PeYbl0, HE BJIAJICET TEPMUHOJIOTHEH, MTPOSBIISIET OTCYTCTBHUE JIOTHY-
HOCTHU ¥ TIOCTIEIOBATEIHbHOCTH U3II0KEHUS, JIeNaeT OMIMOKHN, KOTOPbIe HE MOXET UCIIPABUTh, J1a-
K€ TPH KOPPEKIMHU TpenoaBareieM, OTKa3bIBaeTCsl OTBEYATh Ha BOMPOCH. OO0ydJaromuiics He
CMOT OTBETHUTH JIa)K€ Ha TIOJIOBUHY 3aJJaHHBIX €My BOIMPOCOB, HE 3HAET XO0Jla MPOBEACHUS Mpe/-
cTosIIel 1abopaTOpHON pabOTHI.
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Kpurtepuu oneHMBaHHMsA 3a1UTHI OTYETHBIX MaTepUHAJIOB 0 TeMe J1a0opaTOpHOIi pa-
00ThbI (TEKYIIHiT KOHTPOJIb, (hopMupoBanue komnerenuuu OITK-2)

«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; OPOPMIICHHE U COJepKaTeNbHAsl YaCTh OTYETa
00pa31oBbie; padoTa BBIIOIHEHA CAMOCTOSTENBHO; MPHCYTCTBYIOT COOCTBEHHBIE 0000IICHUS,
3aKJIF0OYEHHS U BBIBOJBI. OOyyarommiicss MpaBUIbHO OTBETHII HA BCE BOIPOCHI MPH 3AIUTE OT-
YETHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro COJIepKATeIbHON
YacTH HET TpyObIX OmMOOK; padoTa BBIOJHEHA CAMOCTOSTENBHO; IPUCYTCTBYIOT COOCTBEHHBIE
000011eHu s, 3aKITI0UeHHS U BBIBOABI. OOy4aromuics Mpyu 3alIUTe OTYETHBIM MaTepHajoB Ipa-
BIJIBHO OTBETHJI Ha BCE BOIPOCHI C MTOMOIIBIO ITPETIOIaBATEIIS.

«3» (voosnemeopumenvHo): paboTa BBINOJIIHEHA C HAapyIIeHHUEM Ipaduka; B 0POPMICHHH,
COZIEPIKATEIbHOM YaCcTH OTYETa €CTh HEJJOCTATKU; PaOd0Ta BHINOIHEHA CAMOCTOSITEIBHO, IPUCYT-
CTBYIOT COOCTBEHHbIE 00001meHus1. OOyJyaromuiicss Ipy 3alUTe OTYETHBIM MaTepHAIOB OTBETHII
HE Ha BCE BOIPOCHIL.

«2» (Heyodoeremsopumenvro): opopmileHne pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WIM CI€JIaHbl HEMIPABUJIbHBIE BBIBOBI U 00001IeHus. OOyuaromuiics He cMOr 3alliu-
TUTH OTYETHBIC MAaTEPUAIIBI U TIOSICHUTD MTPECTABIICHHbIC JAHHBIE.

7.3. TunoBblie KOHTPOJIbHbIE 32/IaHUSl WJIN HMHbIE MATEPUAJIbI, HE00X0AUMBbIE JI OLEeHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [JEAATEJbHOCTH, XAPAKTEPU3YIOIIUX 3Talbl
(opMupoBaHUA KOMIIETEHHI B MpoLiecce 0OCBOEHHUsI 00Pa30BaTeIbHOMH MPOrpaMMbl

KoHTpoJibHBIE BOIIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. Mepsb! KosinyecTBa KOMIIOHEHTOB B cucTeMe. MaKkpOCKOIMYECKHUE CBOMCTBA BELIECTBA;
METO/Ibl UX OIPENEIICHMUSL.

2. Onucanue paBHOBECHUS B PEATbHBIX CUCTEMax. AKTUBHOCTH, KO PHUIIMEHTH aKTHBHO-
cTH. BeIpaskeHue 115 3aK0Ha AEHCTBYIOIIMX MacC.

3. 3 r Bogopoa HaxoAuTCs 1o aasiaenueM 1 atm npu temmneparype 0°C. Iocne pacim-
enust npu P=const ra3 3ansn o6beM 15 1. TpebyeTcst onpeaeauTs COBEPIIEHHYIO paboTy, KOJIU-
YECTBO MOJyYEHHOT0 ra30M TeIlla U U3MEHEHHE BHYTPEHHEW SHEPTUH.

4. Knaccugukaius MOJIEKYJ BEIIEeCTB [0 MOMEHTaM HHepIui. MOMEHTHI MHEpLUU
JIBYXaTOMHBIX MOJIEKYJI: METO/Ibl OTIPEEIICHUSI.

5. BausHue TeMiiepatypsl Ha XUMU4eCKOe paBHOBecHe. OnpeiesieHne KOHCTAHThI paB-
HOBECHS IPU TTPOU3BOJIBHON TeMIiepaType (JBa METo1a).

6. OnpenenuTs U3MEHEHNE BHYTPEHHEH SHEprUM NIpU HarpeBaHuu 5 r azora ot 15 1o
25°C nmpu noctossHHOM 00beMe. TemI0eMKOCTh ra3a B3ATh COrIaCHO MOJIEKYISPHO-
KMHETUYECKON TEOPUH.

7. Buapl XUMU4ECKON CBSI3H, MOJISIpHAs! CBSI3b. DJIEKTPUUECKUN AUTOIbHBII MOMEHT MO-
JIEKYJIbl; ero onpenenenue. [lonspusanus u noisipuzyemMocTs.

8.BimstHne Temneparypsl Ha XUMUYECKOE paBHOBecHe. OnpeiesieHue BETUYHHBI TEII0-
BOro 3¢ ¢exra peakuu u3 ypasHenus Bant-T'odda.

9. Onpenenure KOJIMYECTBO TEIJIOTHI, KOTOPOE HEOOXOIMMO ISl HATPEBAHUS ITPU
V=const 25 r kucnopoaa, Haxojsmierocs pu 350°C, ot 1013 mo 5065 rlla.

10. Buzibl MEXMOJIEKYIISIPHBIX B3aUMOACHCTBUI ISl BEIIECTB C PA3JINYHBIM arperaTHbIM
COCTOSIHUEM.

11. BeiBoA 1 aHAJIN3 YPAaBHEHHS U30XOPBl XUMUYECKON PEAKIUH.

12. 5 1 xpunToHa, B3TOrO IPU HOPMAJIBHBIX YCIOBHSIX, HATPEBAIOT J10 600°C IIPU 110-
CTOSIHHOM o0beme. KakoBo KoHeUHOe /1aBlieHue raza, KOJIMYEeCTBO TEeIUIa, 3aTpaueHHOro Ha
HarpeBaHue U U3MEHEHNE BHYTPEHHEN SHEPTUH 7

13. Makpockonuueckre cBOMCTBa BellecTBa. [IpuMepsl SKCTEHCUBHBIX (aJUTHUBHBIX) U
WHTEHCUBHBIX CBOWCTB.
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14. BoiBo M aHANN3 ypaBHEHHSI N300apbl XUMUYECKOH PEaKIIMu.
15. Beraucnuth TemioBoi 3G(EKT peakiuu:

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

a) mpu P=const

0) mpu V=const.

AH® 298(co) = -110,53 x/Ix/Momb

AH® 298(ci2) = 0

AH° 298(CO) — -219,5 KI[)K/MO.HB.

KoHTpoJsibHbIE BONPOCHI K 324€Ty € OLEHKOH (IIPOMeKYTOUYHbI KOHTPOJIb)

1. Tunel 2J1eKTPOAOB.
2. 'pacduueckoe ¥ aHATUTUYECKOE PEIICHUE ypaBHEHUST AppeHuyca.
3. JIBe peakuuu OJJMHAKOBOTO MOPSAKAa UMEIOT paBHBIC MTPEAIKCIIOHEHITUATBHBIE MHOXKH-

TEJIM, HO WX SHEPTUH aKTUBAIMK pasnndarorcs Ha 41,9 k/[x/mMone. PaccuntaTh cooTHOLIEHNE
KOHCTaHT cKopocTe 3tux peakiuii npu 600 K.

4. Teopust 2JIEKTOIUTAYECKON AUCCOIMAIN AppeHnyca
5.HeoOpaTumble peakiuy nepBoro nopsjika. Bpems nomypeakuuu.
6. Ilo JaHHBIM CTaHIAPTHBIX AIMEKTPOJHBIX OTEHIIMATIOB paccunuTaTh npu 298K xoH-

CTAHTY paBHOBCCHUA PCAKINU:

Cu+2Ag"=Cu* +2Ag

HanucaTh cxemaTHuecku ralbBAHMYECKUN AJIEMEHT, B KOTOPOM IPOTEKAET 3Ta peaKIusl.
7.Monnoe npousBenenue Bojsl. [lonsitue pH pactBopa.

8. Onpenenenue NopsaIKa PeaKii.

9. Jlnst a1eMeHTa COCTaBICHHOTO U3 BOJOPOIHOTO AJIEKTPO/Ia B pacTBOpe GeHoa

CeHsOH ¢ konnenTparmeit 0,3 MOJIB/JT ¥ KaJIOMEIBHOTO MoJydaeMeHTa ¢ kKoHuenTpamueii KCI
paBHoii 1 momw/n, Beraucauth IJIC u pH pactBopa denora.

10. Xumnueckas kuHeTrka. OCHOBHBIC TTOHSTHUSI XUMHUYECKON KUHETUKHU.
11.ducconmariust crabbIX KHCJIOT U OCHOBAaHUH.

12. BJ1C snemenTa:

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

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

Pagna 0,529 B npu 298 K. Kakos pH pactBopa kuciorsi?

13. OcHOBHBIE TOHATHUS ¥ OTPEACTICHUS XUMUIECKON KHHETHKH.

14. TepmoarHaMuKa ralbBaHUYECKOT0 3JeMeHTa. Y paBHeHue HepHcra.

15.PactBop 0,8293 r. xopucroro 6apust B 1000 . Boasl 3amep3aet npu T= -0,2009°C,

Kpuockonuyeckas mocrossuHas Bojbl K = 1,86 kr-K/Monb. Onpenenuts cTeneHb TUCCOIUauN
XJIOPUCTOTO Oapusl.

Bomnpocsl, BBIHOCHMBIE HA ONPOC (TEKYLIMA KOHTPOJIb)
(¢pparmenT k J1abopaTopHoii padore «OnpeneneHne MHTErPAJIbLHOM TEMJIOTHI
PACTBOPEHMS COJIM M TEIUIOTHI THAPATALMHIY)

1. Chopmynupyiite 3akoH ['ecca.
2. Kakue BbI 3HaeTe cirydan npakTHYeCKOro MpuMeHeHwus 3akoHa ['ecca?
3. Kakas pazHuiia Mexay TeII0eMKOCThIO KAIOPUMETPA U TETIOEMKOCTHIO KATTOPHMET-

PUYECKON CUCTEMBI?

4. [Touemy U3MepeHHE U3MEHEHHS TEMIIEPATyphI Jy4dIlle ONpeaeNsTh rpahudecKuM my-

5. HO‘ICMY AJIL TOYHOT'O OMPEACIICHUS TCTIJIOTHI TUApaTallun HCO6XOIlI/IMO 1 MmoiB BCIIIC-

cTBa pacTtBOpuTh B 400 MOIsIX pacTBOpHUTENs?
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Bonpockl, BBIHOCMMBbIE HA 3AIUTY OTYETHBIX MATEPHAJIOB 110 BBINOJIHEHHOMN
JabopaTopHoii padore (TeKyIMid KOHTPOJIb)

1. llens u 3amaun 1abopaTopHOIl pabOTHI;

2. OCHOBHBIE TEOPETHUUECKUE 3aKOHOMEPHOCTH JAHHOTO pa3/iena;

2. Meroauka npoBeeHus 1a00paTopHOi paboTHI;

3. Ha3nauenue u nmpuHIHUI pabOTHI J1aOOPaTOpHOTO 000PYIO0BAaHUS / CTEH/IOB;

4. Ananu3 MoJy4eHHBIX B XO/€ J1a00paTopHOil paboThl pe3yibTaToOB, OOBSICHEHHE TOY-

YEHHBIX PE3YJIbTATOB C YYETOM TEOPETUUECKUX 3aKOHOMEPHOCTEH.

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHEi c(hpopMUPOBAHHBIX KOMIIETeHIIHii

YposeHs chopmu-
POBaHHBIX KOMITE-
TEHLNI

O1eHKa

IlosicHenus

Bricokuii

«5»
(OTIMYHO)

Teoperndeckoe conep)kaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE IMPEIyCMOTPEHHBIE MPOrpaMMOil O0ydeHus
y4eOHbIE 3a/IaHHs BBIIIOJTHEHBI.

OOyyaromuiicss JEMOHCTPUPYET BBICOKME 3HAHUS
OCHOBHBIX 3aKOHOB 3JICKTPOXUMHU U TEPMOXHUMHH, XH-
MHNYECKOI'O U (baSOBOFO paBHOBECHUA, OCHOBHBIX ITOJIOXKEC-
HUH XUMHYECKOI KHHETHKHU; Ha BHICOKOM YPOBHE BIIajie-
€T XHMHYCCKHUMH H (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I METOAaMHU
IKCIIEPUMEHTAIBHOTO HCCICAOBAaHUS PA3IHMUHBIX O0BEK-
TOB OKPY)KAIOIIEH Cpeabl; TOTOB CAaMOCTOATENBHO HC-
H0JIb30BaTh 3aKOHBI (PM3MUCCKON XMMHUH Ul PEIICHUU
3a/1a4 TPOo(PeCCHOHAILHON ACSTEIHbHOCTH

bazosrIit

«4»
(xopor1o)

Teopernueckoe conep:KaHUE Kypca OCBOEHO IOJI-
HOCTBIO, BCE€ MPEIYCMOTPEHHBIE MPOrpaMMoil oOydeHHs
yueOHbIEe 3a/laHus BBIMIOJHEHBI C HE3HAUUTEIbHBIMHU 3a-
MEUYaHHSIMU.

OOyyaromuiics 1eMOHCTpUPYET O0a30BbIE 3HAHUS
OCHOBHBIX 3aKOHOB 3JICKTPOXHMMHUU M TEPMOXHWMHH, XHU-
MUYecKoro U (pa3oBOro paBHOBECHS, OCHOBHBIX IMOJIOXKE-
HUW XMMHUYECKOW KHHETUKH; Ha 0230BOM YPOBHE BIIAJICET
XUMHUYECKUMU M (PU3HKO-XUMUYECKUMH METOJIaMHU JKC-
MEPUMEHTAIIBLHOTO HWCCJIEIOBAHUS PA3UYHBIX OOBEKTOB
OKpYXaroliel cpeipl; TOTOB HCIIOJIBb30BaTh 3aKOHBI (hu-
3UYECKOM XUMHUU [IJIsl pelIeHUH 3a7ad MpoQecCHOoHAIb-
HOU JIEATEIIbHOCTH

IToporossiii

«3»
(ynoBnerBopu-
TEJBHO)

TeopeTnueckoe cojiepkaHUE Kypca OCBOCHO 4a-
CTHUYHO, OOJILITMHCTBO MPEIYCMOTPEHHBIX MPOTPAMMOI
00ydYeHHUs yIeOHBIX 3aJJaHUi BBITOJIHEHO, B HUX UMEIOTCS
OIIINOKH.

OO0yuaromuiicss TeMOHCTPUPYET clladbie (TOporo-
BbI€) 3HAHMSI OCHOBHBIX 3aKOHOB JJICKTPOXUMHUU U TEp-
MOXHWMHH, XUMHYECKOTO H ()a30BOTO PAaBHOBECHS, OCHOB-
HBIX TIOJIO)KEHUN XUMHUYECKOW KHUHETUKU;, Ha claboM
YPOBHE BIIAJCCT XUMHUECKUMHU U (PU3NKO-XUMHYCCKUMHU
METOJIaMU JKCIEPUMEHTAIBHOTO HUCCICIOBAHMUS; CIIOCO-
OCH 10 PYKOBOJCTBOM HCIIOJIB30BAaTh 3aKOHBI (hH3HUE-
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YposeHs chopmu-
POBaHHBIX KOMITE- Omnenka INosicHeHus
TEHIIUH

CKOUM XMIMHH JIJIsl PEIICHUH 3a/1a4 podecCHOHaATBLHOM J1e-
ATEIBHOCTU

TeopeTnueckoe colep)KaHUE Kypca HE OCBOEHO,
OOJIBLIMHCTBO MPEyCMOTPEHHBIX IPOrpaMMOil 00ydeHus
y4eOHBIX 3aJjaHui MO0 HE BBINOJIHEHBI, JTUOO CoNepKaT
rpyOble OIMOKH; AONOJHUTENbHAS CAMOCTOSITEIbHAs pa-
00Ta HaJx MarepuaioM He MpHBeia K KakoMy-JInOO 3Ha-
YUTEIbHOMY IOBBIIIEHUIO KAayecTBa BBINOJIHEHUS y4yel-
HBIX 3a/IaHUM.

OOyuaromuiics He 3HaeT OCHOBHBIX 3aKOHOB 3JIEK-
TPOXMMUU M TEPMOXMMHUHU, XHMHYECKOTO H (Pa30BOToO
PaBHOBECHsI, OCHOBHBIX IOJIOKEHUH XUMHUYECKOW KHHe-
TUKH; HE BJIa/I€ET XUMUUECKUMU U PUZUKO-XUMHUYECKUMU
METOAAaMHU SKCHEPUMEHTAIbHOIO UCCIIEI0BaHUS; HE CIIO-
co0€H HCMONb30BaTh 3aKOHbI (PU3UYECKOW XHUMHUHU IS
peleHnH 3a1a4 IpoQecCuOHANIbHOM

«@»
Huzkuii (HeyIOBJIETBO-
PHUTEIIBHO)

8. MeToguyeckue yKazaHusi JJsl CAMOCTOSITEIbHON paGoThI 00y4arouxcst

CamocrosTenbHas paboTa cHOCOOCTBYET 3aKpEIUICHHIO HAaBBIKOB pabOThl ¢ y4eOHOU U
HAY4YHOH JIMTEpaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHUYECKOr0 MaTepHala 110 yMEHUIO
apryMeHTHPOBAHO IpeylaraTh HKOJOTMUECKU 0€30MacHble TEXHOJIOTHH.

Bun yueOHBIX

o Opraam3anus JeATeIbHOCTH 00y4aroIerocs
3aHATUHA P a yHarom

B xone nexkumii mpenoaaBaTeNb W3JIAraeT U PasbsCHIECT OCHOBHBIE,
HauOoJee CI0XKHbIe TIOHATHS TEMBI, a TAKXKE CBSI3aHHBIE C HEW TeopeThue-
CKH€ U MPAKTUYECKHE MPOOJIEMBI, 1aeT PEKOMEH/IAllMK Ha BBHITTOJTHEHHUE Ca-
MOCTOSITEIbHON paOOTHI.

B xoze nekmuii 00ydarommmMcs: peKOMEHIYeTCS

- BECTH KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuana;

- oOpamaTh BHUMaHUE Ha KaTteropuu, (GOpMYITHUPOBKH, PACKPHIBAIO-
LIME COJAEPKAHUE TE€X WJIM UHBIX SIBJIEHUU M MPOIECCOB, HAYYHbIE BHIBOBI
Y TIPAKTUYECKHE PEKOMEH/IAINH 110 UX MPUMEHEHHIO;

- 3aJ1aBaTh MPENOJABATEII0 YTOUHSIOUIUE BOIIPOCHI C LIENbIO YSICHEHUS
TEOPETUYECKUX MOJIOKEHUM, pa3pelIeHUs] CIOPHBIX CUTYalUH.

B pabounx KOHCIEKTax jKeIaTelbHO OCTABJATH MOJIs, HA KOTOPHIX BO
BHEAYJUTOPHOE BpEeMs MOXHO CJAeNaTh TOMETKH U3  y4eOHO-
METOJIMYECKOTO 00eCTIeUeHHsI I CAMOCTOSITETLHON pabOThl 00yJarOIIHX-
Cs1, JTOTIOJHSIIONIETO MaTepHall MPOCTYIIaHHON JIEKIIUU, a TaKKe TIOMETKH,
MOIYEPKUBAIOIINE OCOOYI0 BaXKHOCTh TE€X WM UHBIX TEOPETUUYECKUX IO-
JIOKEHUM.

Jlist ycrenrHoro oBIaJeHHsI KypcoM HE0OXOIUMO IMOCeIaTh BCe JICK-
UM, TaK KaK TEeMaTHYECKHWH MaTepHas B3auMOCBs3aH MEX1ay coOoil. B
Clly4asix MPOIYCKa 3aHATHS CTYACHTY HEOOXOJUMO CaMOCTOSITENLHO H3Y-
YUTh MaTepUall ¥ OTBETUTh Ha KOHTPOJIbHBIC BOMPOCHI MO MPOMYIIEHHON
T€M€ BO BpeMsl MHIMBUAYaJbHbBIX KOHCYJIbTAIlUH.

3ansaTus [IpakTrueckue 3aHATHS — 3TO aKTUBHas (opma ydeOHOro mporiecca.
cemuHapckoro | [Tpu moAaroToBke K MpakTHUECKUM 3aHATHIM 00ydaronemMycss HeoOX oMo

3auarus
JIEKIIUOHHOTO
TUNA
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Tumna (J1abopa- | U3y4UTh OCHOBHYIO JTUTEPATYPY, O3HAKOMUTCS C JIOMOJHUTENBHON JUTEpa-
TOpHBIE 3aHS- | TYPOM, YUeCTh peKOMEHAAIMU IpenoaBarens. TeMbl TEOPETUUECKOTO CO-

THSA) JepKaHUs MpeArnoaaraloT AUCKYCCHOHHBIA XapakTep oOcyxiaeHus. boib-
11ast 4acTh T€M JUCIUIUIMHBI HOCUT MPAKTUYECKUM XapakTep, T.€. MpeArno-
JlaraeT BBINIOJIHEHUE 3a/laHUi U pelIeHue 3aa4, aHAIU3 MPAKTHYECKUX CH-
Tyalui.

Camocrosi- BaxHO# 4acThI0 CaMOCTOATENIbHON PaOOTHI SBIISACTCS YTCHUE YICOHOM
TeNbHAs pabo- | U HaydyHOU nuTeparypbl. OCHOBHAs PYHKIHUS YICOHUKOB — OPUCHTHPOBATH
Ta (U3y4yeHHe | CTyJIEHTa B CHCT€ME 3HAaHUW, YMEHUN U HaBBIKOB, KOTOPHIE TOJIKHBI OBITH
TEOPETUUYECKO- | YCBOEHBI OYAYIIMMHU CIIEHMAIMCTAMU 10 JAHHOW JUCHUTLIIUHE.
ro Kypca, noji-
rOTOBKA K Jia-
OOopaTOpHBIM

3aHATUSAM)

[TonroroBka k 3K3aMeHy, 3a4€Ty C OLEHKOHN MpeIoaraer:
- U3y4YE€HHE OCHOBHOM U JIOIIOJIHUTEIILHOM JIUTEPATyPhI

IloaroroBka k o
- U3yYE€HHUE KOHCIEKTOB JICKIUI

9K3aMEHY U
- y4acTHE B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCax
3a4eTy C OLEH-
<ol - TECTUPOBaHUE 10 TEMaM

OreHka 3a 9K3aMEeH, 3a4eT C OI[CHKON BBICTABIISICTCS 110 KPUTEPUSIM,
MIPEJICTaBJICHHBIM B IyHKTE 7.2

9. Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHIi, HCI0JIb3YyeMbIX
NPH OCYLEeCTBJIEHUH 00pPa30BaTeIbHOI0 NIpPoLecca no AUCHHUILINHE

Jis ycnemHoro OBJIAZCHHUS JUCUUIUIMHOW HCIIONB3YIOTCS clenyromue uH(popMarm-
OHHBIE TEXHOJIOTUH O0yUCHHUSL:

e [Ipu mpoBeaeHHMM JEKIHMI HWCIOJIB3YIOTCA MPE3CHTAlMd MaTepuana B MOporpaMme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccHoHambHbIE CaWThI, HCIOIb30BAHUEC
BUIEOMATEPHAJTIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

e JlabGopaTropHble 3aHATUS MO JUCIHMIUIMHE TPOBOAATCS B CIEHUATU3UPOBAHHON
yueOHO ayuTopuu — 1abopaTopuu (PU3NIECKON XUMHH.

JIaGopaTopHbIe 3aHATHUS 110 JAUCIHUILTMHE MPOBOISATCS C UCTOIH30BAHUE PA3THMYHOTO Jia-
6opaTropHOro 000py/I0BaHHUs, a TAK)KE Ha TaOOpaTOPHBIX CTEHAax-ycTaHoBKax. Ha 3ansatun o0y-
YarOIIMeCs] 3HAKOMUTCS C METOJIAMH OTpe/ieNIeHHs] PU3UKO-XMMHYECKIX BEIMYMH: TETUIOTHI pac-
TBOPEHUSI COJIM, TEIUIOTHI THpATallui, KOHCTAaHThl PaBHOBECUS! XMMUYECKON peaklnu, KOHCTaH-
TBI CKOPOCTH XUMHUYECKOW PEAKIMH, KOHCTAHTHI JUCCOIHMALNHU IIEKTPOJIUTA U T.1., paboToil u
YCTPOMCTBOM NMPUOOPOB M YCTAHOBOK, MO3BOJIIOLIMX ONPENENATh (PU3MKO-XMMUYECKUE BeIu-
YHHBI.

B nmnpouecce wu3yueHHMs AUCHUIUIMHBI YYEOHBIMH IIENISIMH  SIBJSIFOTCS  3HAKOMCTBO
OaxanaBpoM C OCHOBHBIMH METOJaMH pabOThl YCTAHOBOK U MPUOOPOB, ONPEAENSIOMUX (HPU3UKO-
XUMHUYECKHE BEJIMYMHBI, METOAMKAMU pacyeTra (PU3MKO-XMMHUYECKHX BEJIWYHMH. YCBOEHHUE,
NOHMMaHHe, CTPYKTYpPUPOBAaHHUE IONYUYEHHBIX 3HAHWN TIO OCHOBHBIM pasnenaM (U3HIecKoi
XUMHUH.

Jist MOCTHXKEHUST ATHX TeNIel MCTONB3YIOTCS B OCHOBHOM TPaJWITMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOIME TEXHOJIOTUN O0YUYEHHUS C YIETOM Pa3IMYHOI0 COYETaHUS MACCUBHBIX (GopM
(;mexus, TabopaTopHOE 3aHATHE, KOHCYIbTAINS, CAMOCTOSTENIbHAS padoTa) U PEPOTyKTUBHBIX
METOI0B 00y4YeHHs (IIOBECTBOBATENBLHOE H3NIOKEHHE yueOHOH HMHpOopMaIu, o0BSICHUTEIBHO-
WLTIOCTPATHBHOE U3JI0KEHHE).

VYHuBepcuter oOecrnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecreyeHus:
e  CceMelicTBO KOMMEpPYECKHX ONEPAaLMOHHBIX cucTeM cemeiicTBa Microsoft Windows;
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e oducHsbI naket npunoxenuit Microsoft Office;
e IIpOrpaMMHasi CUCTEMa JJIsi OOHapYKEHUS TEKCTOBBIX 3aUMCTBOBAaHHMM B y4EOHBIX U
HaY4HBIX paboTax «AHTUIaruat.BY3»

10. Onucanne MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOI /1JIs1 OCYIIEeCTBICHHS
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUIIHHE

Peanuzanus yueGHOro mpoiiecca OCyIECTBISIETCS B CIICHUANBHBIX YUYEOHBIX ayJUTOPHUSIX
YHHUBEPCHUTETA JUISl IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUMA, JTAOOPAaTOPHBIX 3aHATHH, TPYIIIO-
BbIX M WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHOMN aTTECTALUU.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIEIUATM3UPOBAHHON MEOETbI0 M TEXHUYECKUMH CPEICTBA-
MU OOy4YeHHs, CAYXAIIUMHU Ui MpelcTaBieHus yueOHol mHbopManuu OOJIBIION ayAUTOPUU.
[Tpr HEOOXOAMMOCTH OOYYAIOIUMCS MPEAJIAraroTCsl HAOOPBl JEMOHCTPAIIMOHHOTO 000pyI0Ba-
HUS ¥ y4eOHO-HaIJIAIHBIX TOCOOUIA, oOecreunBaroIue TeMaTHUECKUe UILTIOCTPAIIH.

CamocrosTenbHas paboTa 00y4JaroMIMXCs BBITOIHACTCS B CIICIIHATM3UPOBAHHOMN ayAUTO-
puH, KoTopas 00opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecieYeHrneM JOCTYIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemienne Ui XpaHeHHUsI ¥ MPO(UIAKTHYECKOTO 00CTy)KUBaHUSI y4eOHOTO 000-
PYJIOBaHMS.

TpeGoBanus K ayAUTOPUAM
HaumeHnoBanue CIICaJIbHbBIX HOMCH.[CHI/Iﬁ OCHaI_[IeHHOCTb CIICIINAJIbHBIX HOMeIlIeHI/Iﬁ

U TIOMEIEHUH AJIS1 CaMOCTOSITEIbHOM pabOoThI

Y TIOMEIEHUH JJI CaMOCTOSITETIbHOM paboThI

ITomernienne i1 JIGKIMOHHBIX 3aHs-
THUI, TPYNINOBBIX W WHIWBUIYAIbHBIX
KOHCYJIbTALIMM, TEKyIIeH U MPOMEXY-
TOYHOM aTTECTaIlNH.

Crounbl 1 cTynbs, MenoBas qocka. [lepenocHoe
MYJIbTUMEINITHOE 000py10BaHuEe (HOYTOYK,
9KpaH, MPOEKTOP).

[Tomemenue i 1a0OpATOPHBIX 3aHS-
TUN

Vuebnasgs nabGopatopus (usnyeckod XHUMHH,
OCHaIlleHHas 1a00paTOPHBIMU CTOJAMH U CTYJIbS-
MH, CJIEAYIOIIMM 00OPYIOBaHUEM: JUCTUILIATOP —
1 wT.; POTOKOIOPUMETPHI — 5 IIT.; KAJIOPUMETPHI
— 4 1T.; BECHI TEXHUYECKUE — 2 IIT.; BECHI TOPCH-
OHHbIE — 3 HIT.; AIEKTPOIUIUTKU — 3 IUT.; KOHIYK-
TOMETpBI — 2 IIT.; pedpakToMeTpsbl — 3 1IT.; Hede-
JOMETpHI — 5 WT.; cnekTpodoToMeTp — 1 mWT.; po-
TallMOHHBIN BUCKO3UMETp — 1 1mT.

IlomMemenust It  CcaMOCTOSITEIILHOU
paboThI

Crombl, cTynbs, 9KpaH, mpoekTtop. Paboune mecra
CTYJIEHTOB, OCHAIIEHbl KOMIIBIOTEPAMU C BBIXOJIOM
B ceThb VIHTEpHET U ANEeKTPOHHYI0 MH(OpPMAIOH-
HYI0 00pa30BaTeIbHYIO CPENy.

[Tomemienue ans xpaHeHus U npodu-
JAKTHUYECKOTO 0OCITy)KHBaHUS y4eOHO-
0 000pY/IOBaHHS

PacxoaHble MaTepuanbl JUisi pEMOHTA U 0OCTYXKHU-
BaHUs TEXHUKU. MecTa A XpaHeHus 000pyaoBa-
HUS
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