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1. O0mme moJoKkeHUs

Jucnuminna «@u3ndeckasi XHMHS» OTHOCUTCS K 4acTH, (popMupyeMol ydacTHUKaMU 00-
pa3oBaTeNIbHBIX OTHOIICHHH Yy4eOHOro IMJiaHa, BXOJSIIET0 B COCTaB 00pa3oBaTelIbHOM MpOrpamMmbl
Beiciiero oopasosanus 19.03.01 — buorexnomaorus (npoduis — [IpombliieHHass OMOTEXHOIOTHS).

HopmatuBHO-MeTOMuecKkoi 0a3zoi /st pa3paboTku pabodel mporpaMMbl y4eOHOM AMCITU-
TIHHBL «DU3HYECcKass XUMHUS SBISIOTCS:

o ®denepanbublii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepanuny», yTBEp>KICSHHBIN
npukazoM Munoopuayku PO Ne 273-03 ot 29.12.2012;

o [lIpuka3z Muno6pnayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep)kKIeHUH TIOpsJIKa Opra-
HU3AI[MM U OCYILECTBIIEHUS 00pa30BaTEIbHON AEATEIBHOCTH MO 00pa3oBaTENIbHBIM IMIPOTrpaMMamM
BBICILIET0 O0Opa3oBaHMs - IMporpaMmMaM OakajaBpHara, MmporpaMmamM CHelHaluTeTa, IporpamMmmam
MarucTpaTyphl.

o @enepalibHbBIl TOCYIAPCTBEHHBIH 00pa30BaTENbHBIN CTAaHAAPT BBHICIIETO OOpPa30BAHUS
(®I'0C BO) no namnpasnenuto noarotoBku 19.03.01 «buorexHomnorus» (ypoBeHb OakanaBpuar),
yTBEpkJACHHBIN npukazoM MunuctepcTBa oopasobanus u Hayku PO Ne 193 ot 11.03.2015;

e VYueOHBIC TUTAaHBI 00pa30BATENBHON MPOTPaMMBlI BHICHIETO OOpa30BaHMS HANPABICHUS
19.03.01 — buorexuomorus (mpoduiab — IPOMBIILICHHAsS OHOTEXHOJIOTHS), TOATOTOBKH OaKaaaBpOB
10 OYHOM U 3a04HOU (hopMaM oOyueHus, ogoOpeHHbIl YuensiM copetoM YIJITY (mpotokon 2 ot
25.02.2020) u yrBepxxaennsiii pekropom YIJITY (25.02.2020).

OO6yuenne no obpazoBarenbHoi nporpamme 19.03.01 — buorexnomnorus (npoduns — IIpo-
MBIIIJICHHAs] OMOTEXHOJIOTHSI) OCYIIECTBIISICTCS HA PYCCKOM SI3BIKE.

2. llepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHS MO TUCHHUILINHE, COOTHECEHHBIX C MJIAHHU-
PYeMbIMH pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEeIbHOM MPOrpaMMbl

HJ'IaHI/IpyeMBIMI/I pe3yiabTaTaMunu O6y‘-I€HI/I$[ Mo JUCHUIUIMHE ABJIAKOTCA 3HAHHWA, YMCHUs, BJla-
JI€HUS W/WIIN OMBIT IeATEIbHOCTH, XapaKTEePU3YIOLIe 3Tabl/ypOBHU (DOPMUPOBAHHS KOMITETEHIIUI
u o0ecreuynBalomue IOCTHKEHUE IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS OOpa30BaTENbHOW IPO-
rpaMMBbI B LIEJIOM.

Lesab ocBoeHHMs TUCHUTIMHBI — (OPMHUPOBAHUE y O0YJAIOIIUXCS CUCTEMBI 3HaHUI HE00XO-
IUMBIX JUISL PEeLIeHUs 3a/1a4 Npo(ecCHOHAIBbHOM AEATeNbHOCTH, @ UMEHHO U3y4YeHUE U 00BsICHEHNE
OCHOBHBIX 3aKOHOMepHOCT€ﬁ OMpCACIIAOIINX HAIpaBJICHHOCTb XHUMHYCCKUX U (i)I/I?)I/IKO-
XUMHUYECKHUX MPOIIECCOB, CKOPOCTH UX NMPOTEKAHUS C YUETOM PA3IUYHbIX (PAaKTOPOB, B TOM YHCIIE U
BHCUIIHUX.

3agaum AUCHMIIMHBI:

— AaTb CTyYACHTaM HeO6X0}II/IMBIe TCOPECTUYCCKHUEC 3HAHUA O CTPOCHHUH BEIICCTBA, TCPMOIHN-
HaMHKE XUMHUYECKUX MPOIECCOB, XUMHUECKUX U (ha30BBIX paBHOBECHUSX, CBOMCTBAX MOJIEKYIISPHBIX
U MOHOI'CHHBIX PACTBOPOB, JJICKTPOJHBIX MOTCHOHATIAX U TaJIbBAHUYCCKUX 3JICMEHTAX, 3aKOHOMECP-
HOCTSIX XMMHYECKHX PEaKLuii;

— HAyYUTh TOJIH30BATHCS PA3IMYHBIMU MPUOOpaMH U 0OOPYTOBAHUEM IPHU PEIICHUH pPa3-
JIMYHOTO POAA XMMUYECKHX, (PU3NMUECKUX U (PU3UKO-XMMHUYECKHX 33/1a4;

— c(opMUPOBATH HAYYHOE MBIIICHHE;

— Hay4yuTh MOJb30BaThCs YUeOHOH, HAyYyHOW JUTEpaTypoil W CIpaBOYHBIMH MaTepHalaMH
MIpU pelIeHUH 3aa4 U 00pabOTKe pe3ynbTaTOB IKCIEPUMEHTA;

— 1aTh 0a30BbIE 3HAHUS JUIS CO3JIaHUS HAYYHO-TIPAKTUIECKOW OCHOBBI U3YUCHHSI TUCIIUTLINH
npodeccHoHaIbHON HAPaBICHHOCTH.



IIpouecc u3yyeHuss TUCHUILIMHBI HATIPaBJIeH HA ()OPMHUPOBaHNeE CJIEYIOIIMX 00IIENpPOo-
(eccHoHAIBLHBIX KOMIIETEHIIHI:

OIIK-3 - cmocoOHOCTh MCIOJIB30BaTh 3HAHUS O COBPEMEHHOW (hU3MYecKOl KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIECTBA JUIsl IOHUMAHUSL OKPYKalo-
LIEr0 MUpPA U SIBJICHUN IPUPOIBI.

B pesyabTare n3yueHus JMCHMILIMHBI 00yYAIOMINIACS J0JIKEeH:

3HATh:

— TeruioBbIe () (HEeKTh XMMUYECKON peaKiifii, OCHOBHbIE 3aKOHBI TEPMOXUMHUH, XHMUYECKOE
u (ha3oBOE paBHOBECUE, OCHOBHBIE 3aKOHBI 3iekTpoxumun: Konbpayma, Ocanbaa, @apanes; oc-
HOBHBIC TIOJIOXKECHUS XUMHUYECKOW KHMHETUKU M OCOOCHHOCTH BIMSHUS PA3JIMYHBIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIINH;

yMeThb:

— ONpeAEeNATh HalpaBIEHUE XUMUYECKON PeakLUu U YCJIOBUS €€ MPOTEKaHUsl B BBIOPAaHHOM
HaIlpaBJICHUH;

— paccyMTaTh BBIXOJ NIPOJYKTOB PEaKLUU;

— OIIPEAEIATH. IEKTPOIPOBOJHOCTD PACTBOPOB, AIEKTPOJIHBIE NOTEHIIUANIBI, CKOPOCTh XH-
MUYECKUX pEaKLui;

— MPUMEHATh NOJIY4YE€HHbIE 3HAHU NP PEeILICHUH 3aj1au IpOoPecCHOHANbHOM e TeTbHOCTH.

BJIaJIeTh:

— XUMHUYECKUMHU U (U3UKO-XUMHUECKUMH METOJaMM SKCHEPUMEHTAIbHOTO HCCIIEOBAHUS
Pa3IMYHbIX 00BEKTOB OKPYKAIOLIEH CPEbl;

— OCHOBaMH OIIPENIETICHHUS COCTaBa CUCTEM, METOJIaMU MPECKa3aHMsl IPOTEKAHMs BO3MOXK-
HBIX XUMAYECKHUX PEAKIIUM.

OcBoeHue TaHHOW JUCUUIUIMHBI SIBJIIETCS HEOOXOIUMOW OCHOBOM ISl JaJIbHEHINIETo M3yde-
HUS PO ECCUOHANBHBIX JUCIIUIUIMH HAMPABIICHUS MOJATOTOBKH 0aKalaBpOB.

3. MecTO TMCHHUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrpaMMBbl

Jannast yyeOHas TUCIUIUIMHA OTHOCUTCS K 00si3aTeNbHON 4acTu Oyoka 1, 4To O3HayaeT
(dhopmupoBaHKEe B Mpolecce 00yueHus y 0akaaBpa OCHOBHBIX 00IIenpodecCHOHANIBHBIX 3HAHUN U
KOMITETEHIINI B paMKax BBIOpaHHOTO Mpoduiist U MpodhecCHOHATBFHOTO CTaHIapTa.

OcBoeHre TaHHOW JUCIUIUTMHBI SBJISETCS HEOOXOIUMONW OCHOBOM JIJISl TIOCTIEAYIONIETO U3Y-
yenust qucruiuind OITOIT un Hanucanus BEIMYCKHON KBanu(UKAMOHHON pabOTHI.

Hepequb 0680116111/[66”01/141/06, conymemeyrwux u obecnevusaemblx ducuunﬂuu

ObecneunBaronye ConyTcTByIOUINE ObecneunBacMbIe
1. IloaroroBka x cnade u
JlomoTHUTEbHBIC TaBbl Ma-
Marematuka clia4ya rocyaapCTBE€HHO-
TEMATUKU
I'0 DK3aM€Ha
2. Brinonnenue, noaro-

TOBKa K TIPOLIEAYpE 3a-
JIOHOHHI/ITGHBHBIG TJIaBbI Ma-
dusnka IIUTHI U 3aIUTA BbI-

TEMaTHUKH .
MyCKHOM KBalu(UKaIu-
OHHOI1 paboTHI

3. | YueOHas nmpakTHKa IO MOy~
YCHUIO TIEPBUYHBIX MPOdec-
CHOHAJIbHBIX YMEHUM U
HABBIKOB

Crexnomerpuueckue pacue-
Thl 1 OCHOBBI HAyYHBIX HC-
cllenoBaHuA




4. AHanuTHYecKas XuMus u Qpu-
3UKO-XUMHUYECKUE METO/IbI

HCCIIEIOBAHYS
5. KosutonHas xumust
6. [Iponecch u anmapatsl Xu-

MHYECKOM TEXHOJOTUH

VYka3aHHbIE CBSI3U JUCUUIUIMHBI JAIOT OOy4aromieMycsi CHCTEMHOE IPE/ICTaBICHHE O KOM-
TJICKCE M3y4YaeMbIX TUCHUIUTMH B cooTBeTcTBUH ¢ @I'OC BO, 4t0 0OecneunBaeT TpeOyeMblil Teo-
pPETHYECKUI YPOBEHb U MPAKTHUUECKYIO HAIMIPABICHHOCTh B cUCcTeMe 00ydeHUs U OyAyliei aesTenb-
HOCTH BBIITYCKHUKA.

4. O0beM TUCHMILINHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJMYeCTBA aKaJeMUYeCKHX Ya-
COB, BbIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4YarIUXCs ¢ MpenojaBareieM
(o BUAaM yueOHBIX 3aHATHI) U HA CAMOCTOSATEIbHYI0 padoTy 00y4yaloummxcst

OO611ast TPYI0EMKOCTD JUCHUTUTUHBI

. Bcero akaieMiuueckux 4acoB
Bun yuebnoit paboThl
oyHasi (hopma 3a04Has popma
KonTakTHas pa6oTa ¢ npenoaaBarejieM*: 98,6 28,6
nexmyn (J1) 48 12
npaktuaeckue 3ansrus (113) - -
nabopatopHbie pabotsl (JIP) 50 16
WHBIC BUJIbI KOHTAKTHOMW PabOTHI 0,6 0,6
CamocrosiTesibHasi padoTa 00yYaOIIUXCH: 117,4 187,4
M3y4EHUE TEOPETUYECKOT0 Kypca 28 77
MOJrOTOBKA K TEKYIIEMY KOHTPOJIO 50 98
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOJIFOTOBKA K MPOMEXYTOYHOM aTTeCcTallun 39,4 12,4
Buja npoMexyToOYHOM aTTeCTALMU: JK3aMeH, 3a4eT JK3aMeH, 3a4eT
C OLICHKOH C OLICHKOM

O0611asi TPY/10€MKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuXxcs ¢ IpernoiaBaresieM, B TOM YUCIe ¢ TPUMEHEHHEM AMCTAHIIMOHHBIX 00pa3oBaTeb-
HBIX TEXHOJIOTHH, BKJIIOYACT 3aHSTHS JICKIMOHHOTO THMA, M (MJIM) 3aHATHS CEMHHApCKOTO THUIIA, JIaDOpaToOpHbIe 3aHs-
TUSI, U (WIN) TPYIIIOBBIE KOHCYJIBTAllUH, U (WJIN) HHANBUYaIbHYIO paboTy 00ydaromerocs ¢ mperoaaBaTelieM, a TakxkKe
aTTECTAIIMOHHBIC MCIIBITAHUS IIPOMEXYTOUHON aTTectanuu. KoHTakTHas paboTa MOXET BKIIIOYATh MHBIE BHJIBI YYEOHOM
JIeSITEIIFHOCTH, TIPEyCMaTPUBAIOIIME TPYIIIOBYIO M HHIMBHIyaIbHYIO paboTy oOyJaronuxcs ¢ npenoaasateneM. Yacs
KOHTaKTHOW paboThl ompeneisrorcs [lomoxennem 00 opraHW3aliii M MPOBEACHNU KOHTAKTHOH paboThI MpH peanu3a-
UM 00pa30BaTENbHBIX MPOTPaMM BBICIIETO 00pa30BaHMs, YTBEpKACHHBIM YueHbIM coBeToM YIJITY ot 25 despans
2020 roga.



5. Conepxkanue IMCUUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesiam)
€ YKa3aHHeM OTBEJeHHOr0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX YacoB
5.1.TpynoeMkocTh pa3ieioB JUCHUILIHHBI

o4Has ¢opMa o0y4eHHUsI

Ne ey CaMocTosTenpHas
- HanmMenoBaHue pazaena JUCHUILIMHEL JI 113 JIP KOHTaKTHOM
/I pabota
paboTsl
1 | CrpoeHue BeniecTBa 2 - 12 14 16
2 XuUMHYECKasi TEPMOIMHAMHKA 12 - 6 18 12
3 XuMuueckue U (ha3zoBEIE
b 18 - 12 28 18
paBHOBECHUS
4 | DJeKTpoXuMus 8 - 12 18 16
5 Xumuueckass KHHETHKA 8 - 8 20 16
HToro no pazgeaam: 48 - 50 98 78
[TpomexyTouHas arTecTanus 0,6 39,4
Bcero 216
3a04Hast popmMa 00yUeHHs
Ne ez CamocTosgTeabpHas
3 HaumenoBanue pa3aena AUCHUILTUHBI JI 113 JIP KOHTaKTHOU
/I pabota
paboTHI
1 | Beenenue B kypc «®Pusnueckas 2 i i 2 28
xumusi». CTpoeHHE BEIIECTBA.
2 | XumHuueckas TepMOAMHAMUKA 4 - 4 8 15
3 Xumnueckue U Gha3oBLIe
¢ 2 - 4 6 62
paBHOBECHSI
4 | DnexkTpoxumus 2 - 4 6 36
5 XuMuuyeckass KHHETHUKA 2 - 4 6 34
HTtoro no pasnenam: 12 - 16 28 175
IIpoMexyTouHas aTTecTalus 0,6 12,4
Bcero 216

5.2. Conep:xaHue 3aHATHI JEKIIMOHHOI0 THIIA

TEXHOJIOTHUH.

1.Benenue B kypc «@Pusndeckasi XuMHs ».
1.1. Ocnosuvie pasoenvr ¢usuueckou xumuu. 3HaueHHe (GU3NUECKON XUMUU IJIT XUMHUUECKON

1.2. Qusuxo-xumuueckue memoowl uzyyeHusi CmpoeHusi MoaeKy/l
[ToBeneHre MOJIEKYJ B 3JIEKTPUUECKOM Mosie. MoliipHas U yAeabHas Moyispu3anus. Y paBHEHHE

K.HaSI/cha-MOCCOTTI/I n I[e6a;1. Metonpl OnpeaACICHUA TUITIOJIbHBIX MOMCHTOB MOJICKYJI.

2. XuMmnyeckasi TepMOANHAMHKA.
2.1.06wue nousamus u onpeodenenus. TepmonuHamudeckue (QyHKIuu. BHyTpeHHssI sHEprus,
teruioTa u pabota. [lapamerpsl u QyHKIuN cuctemMsbl. JIBe popMbl 0OMEHA SHEPTUH CHCTEMBI C OKPY-

YKAIOIIEH CpeIoi.

MonexynsapHble CHeKTphl. BpamarensHble W KoneOaTembHBIE CHEKTPHI, pacyeThl KOHCTAHT
JIBYXaTOMHBIX MoJieKys. CIeKTphI OTJIOMICHUS PACTBOPOB BelecTB. 3akoH byrepa- Jlambepta- bepa.




2.2. Ilepsoe nauano mepmoouHamuky v ero GOpMyIUPOBKH.

TepMmoanHaMuyeckue CBOWCTBa ra3oB. BboIBOA ypaBHEHHUs Ui pacueTa padOThl U3MEHEHHSI SH-
TaJBIIMU ¥ BHYTPEHHEH HEPTUH B MTPOIiecca M3MEHEHUS COCTOSHUS UISabHOTO Ta3a.

2.3. Tepmoxumus. 3axoH I'ecca u ciencreue u3 Hero. [Ipumenenue 3akona ['ecca st pacuera
TEIUIOBBIX 3()(EKTOB.

2.4. Tennoemkocms. 3aBUCUMOCTD TEIUIOBBIX 3(h(PEKTOB peakiuii OT TeMuepaTypsl. Y paBHEHHE
Kupxroda u ero ncnosib30BaHue s pacyeTa TeraoBbIX () QeKToB.

2.5. 2-11 3aK0H MepMOOUHAMUKU.

Bropoe Hauano TepMoauHaMUKU U ero hopmyarpoBka. OOpaTUMbIE 1 HEOOPATUMBIE POLIECCHI.

[ToHsITHE SHTPOIIMU U METOJIbI JOKA3aTENIbCTBA €€ CYIIECTBOBAaHUS (METOA HMUKIOB U MeTo Kapareo-
nopu). Pacuer usmenenust auTponuu B pa3nuuHbix npoueccax. Ilocrynar ITnanka. Ilonstue Tepmo-
JMHAMHYECKON BEPOSITHOCTU COCTOSIHHMSI CUCTEMbl M CTaTUUECKHM XapaKTep SHTPOINUU. YpaBHEHHE
bonpumana.
Oueprus ['n66ca u sueprus ['enbMronbiia Kak KpUTEPHU COCTOSTHUSI pPAaBHOBECHS U HAPaBIEHHOCTU
CaMOIIPOU3BOJILHO MPOTEKAIOIIUX IPOLECCOB U M30TEPMUUYECKUX YCIOBUAX. MeToabl pacueTa 3Hep-
run ['u66ca u sueprum ['enpmromnsia. YpasHenust ['n66ca-I'enbmronpia sl XMUMHYECKUX TMPOLIEC-
COB.

3.Xumuveckue u pazoBbie paBHOBECHSI.

3.1. 3axon oeticmsyrowux macc. XUMUYECKUN MOTEHIIUANI U ero PU3NYECKHil CMBICT. XapakTe-
PUCTUKH YCTOMYMBOTO PAaBHOBECHOTO COCTOSIHHS cHCTeMBbl. OCOOEHHOCTH COCTOSIHUSI PABHOBECHI B
reTepOreHHBIX CUCTEMAX.

3.2. Memoowl pacuema KOHCMAaHm pagHo8ecHsi, COCTaB PABHOBECHOI CMeCH, BBIXOA MPOIYKOB,
CTETEeHb MPEBPAILEHUS UICXOIHBIX BELIECTB.

3.3. U3oTepma XuMUYECKON peakiiu. Y paBHEHUSI U300apbl U U30XOPbl XMMUUECKOMN peaKIiH.

3.4. IIpaBuno ¢a3 ['m66ca. @a3zoBbie paBHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

3.5. Monekymnsipasie pacTBopbl. MneansHbie pacTBopsl. 3akoH Paynsa. PeansHbie pacTBOpHI. 3a-
koHbl KoHOBanoBa.

3.6. Kpuockonusi. D0ymnuockonusi. OcMmoTuueckoe napiienne. OrpaHUveHHas B3awMHas pac-
TBOPUMOCTb.

4. dnekTpoxumMus

4.1. PacTtBOpBI 251eKTponTOB. Teopus AppeHuyca, ciadble AIEeKTPOIUTHI.

4.2. CunbHbIE 2JIEKTPOJIUTHI.

4.3. DIEeKTPOTPOBOIHOCTh PACTBOPOB JICKTPOJIHTOB.

4.4. MemoOvbl usmeperus 21eKmpuyecKoli npo8oOOUMOCMU pAcmeopos siexmponumos. Onpene-
JIEHUE KOHCTAHTbI IUCCOLMALNU CIA0BIX AJEKTPOJIUTOB, IPOU3BEIEHUS PACTBOPUMOCTH TPYAHO pac-
TBOpUMOH conu. KoHayKTOMETpHUECKOE TUTPOBAHHUE.

4.5. Dnekmpoosudicywue cuibl U 21eKmpoonvlie nomenyuaivl. Mexanu3smM BOZHUKHOBEHUS 3JI€K-
TPOJHBIX MOTEHLIHAIOB. JIBOITHON 3MeKTpruyeckuil ciioi, ero crpoenue. YpaBHenne Hepuera. Knac-
cuduKalys 3IEKTPOJOB: HHANKATOPHBIE 3JEKTPObI U 3JIEKTPOIbI CPABHEHMUS, JIEKTPOJIbI IEPBOTO U
BTOPOTO POJAA, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, MOH CEJIEKTUBHBIE 3JIEKTPOJbl. 3aBHCHUMOCTh
AJEKTPOAHBIX MOTEHIMATIOB OT aKTUBHOCTH MOTEHIUAIONPEISISIIOIMNX HOHOB. CTaHAapTHBIN 3J€K-
TpoaHbIM noTeHuan. ["aneBannueckue 3nemMentsl, IJIC. XuMuueckue 1 KOHIIEHTPUPOBAHHBIE Tajlb-
BaHMYECKHUE DJIEMEHTHI, IIEMN ¢ MepeHocoM u 0e3 meperoca. Meroabl usmepenust 3J1C u snekTpo-
HBIX NMOTEHIHUAJIOB.

4.6. Ilpumenenue memooa IJ{C nmns onpenencHus pH pacTBopa W KOHCTaHTHI JAHCCOITUAIIH
cnabbIx kKucaoT. [loTeHnmomeTpuieckoe TUTPOBaHHE.

5. XuMu4yeckas KMHETHKA.
5.1. Ilonamus u onpedenenus xumuueckou kunemuxu. TepMOIUHAMUYECKHE M KUHETHUYECKHUE
KpUTEPUU IIPOTEKAHUS XUMUYECKUX peakiuil. [IoHsITHE 0 CKOPOCTH XUMUYECKON PEAKIMU. DJIEMEH-



TapHble peakuuu. OCHOBHBIE MOCTYNaThl GopmanbHON kuHETUKU. KoHcTtanThl ckopoctu. [lopsmoxk,
MOJIEKYJIIPHOCTb PEAKLIUH.

5.2. Kunemuuecku neobpamumvle peakyuu TepBOTo, BTOPOTO, TPETHETO, TPOOHOTO U HYJIEBOTO
MOPSAIKOB. YpaBHEHHWE KOHCTAHT CKOpOCTEW Mg 3TuX peakuuid. llepron mnosynpeBpaiieHui.
5.3. OxcnepumenmanvHvle mMemoovl onpedeneHusi NOpsAOKA peakyuu U KOHCMAHMbL CKOPOCMIU.
5.4. 3asucumocmv ckopocmu xumuyeckotu peaxkyuu om memnepamypsi. IIpaBuno Bant-I'odda. Tem-
nepaTypHbIil K03 PUIMEeHT CKOPOCTH peakiuu. Y paBHeHUEe AppeHnyca. JHeprus akTuBanuu. Merto-
Jbl OIpeeNIeHNs] YHeprun akTuBauuu. COBpEeMEHHBIE MPEICTABICHUS O MEXAHU3ME 3JIEMEHTApPHOIO
aKTa XUMUYECKON PEAKLUU.

5.5 Teopuu xumuuecxoii kunemuxu. Teopuss akTUBHBIX coynapeHui. [IpeadKcrnoneHnnamIbHbIi
MHOXHTEJb U CTepUUecKuil pakTop. Teoprs akTHBHOTO KOMILIEKCA.

5.6. Kunemuka cemepozennvix peaxyui. Crnenupuka 1 OCHOBHBIE CTaJIMU T'€TEPOreHHBIX pPeaK-
nui. BimsHue Temneparypbl U IIEPEMEIIUBAHUs HA CKOPOCTh M€TEPOreHHOM peakuuu. JInmMurupyro-
miast cragus nuddysus u agcopoums.

5.3. Tembl u popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHBIH MIIaHOM 10 TUCIUILIMHE TPEIYCMOTPEHBI Ja00paTOpHbIC 3aHITUS

No HanmenoBanue paznena ®opMa npoBeAECHUS Tpynoémkocts, yac
- JUCHIUTUIAHBI (MOIYIIN) 3aHATHSA OYHOE 3209HOE
Pa3nen 1. Ctpoenue Bele- JlaGopaTtopHnast pabota
2 cTBa «Onpedenenue napaxopa 6 -
uccnedyemou HeuoOKoCmuLy
3 Paspnen 1. Ctpoenue Bemie- Jlaboparopnas pabota 5 4
CTBa «Omnpenenenue pehpaxiium»
Pa3nen 2. Xumnueckas Tep- JlaGoparopHas pabota
3 MOJAMHAMHUKA «Onpedenenue unmezpanbHoU 6 4
MenJiomvl pacmeopenust Conu u
Meniomsl 2UOPaAmMayuu»
Paszpnen 3. Xumuueckne u JlaboparopHnas pabota
4 (azoBbIe paBHOBECHS «Onpedenenue Koncmanmol pas- 6 -
HOBECUsL XUMUYECKOU DeaKyuiLy
Pazpnen 3. Xumuueckne u JlaboparopHnas paboTa
) (azoBbIe paBHOBECHS «Bausnue memnepamypy na KoH- 6 -
CMAHMy PAGHOBECUS»
Paznen 3. Xumuueckue u JlaGopartopnast pabota
6 (azoBbIe paBHOBeCHSI «OrmpeeneHne KOHCTAHTBI JHC- 6 i
COITHAITMU CITA0BIX YJIEKTPOJIH-
TOB»
Pa3nen 4. DaekTpoxumus JlaGopaTtopHnast pabota
7 «Onpeoenenue KOHCmManmol 6 4
ouccoyuayuu ciabwvlx 31eKmpo-
JUMOB)
Pa3nen 4. Daexkrpoxumus JlaGopaTtopHnast pabota
8 «I/C. I'anveanuueckue 6 -
9/1eMEeHMbLY
Pa3pnen 5. Xumnueckas ku- Jlaboparopnas pabota
9 HEeTHKA «OrnpeneneHne KOHCTaHThI CKO- 4 4
POCTH PA3IIOKEHUS MYPEKCH 1A
B kuciou cpeze (1-i mopsmox)»
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No HaumenoBanue pasiena dopma npoBeneHHs Tpynoémrocts, yac
- JUCHIUTUIAHBI (MOJTYIIN) 3aHATHS O4HOE 32049HOE
Pa3nen 5. Xumunueckast ku- Jlaboparopnas pabota
10 HETUKA. «OmnpeneneHrne KOHCTaHThI 4 i
CKOPOCTH pa3iokeHus apupa
1IEJI0YBIO0 (2-1 OPSIOK)»
Hroro: 50 16

5.4. Jleraau3anmsi CaMOCTOSITEIbLHOM PadoThI

HaumenoBanue paznena

Bua camocrosTenbHON

TpynoemMKocTs, gac

bt JTUCITUATITAHBI (MOTYJIs1) paboThI OYHas 3a04Has
[ToaroroBka k onpocy
1 Pa3znen 1. Ctpoenue Bemectsa (pa- 0 TEME J1a0OpaTOPHOIA 2 16
00Ta: MOJICKYJISIPHBIC CIIEKTPHI) paboThI U 3aITUTE OTYET-
HBIX MaTEPUAIOB
Pazgen 1. Ctpoenue BemecTBa (pa- Hoxroroska k Onpocy ! 16
2 | 6ora: OnpenencHue mapaxopa uc- 110 TeMe J1abopaTopHoi
. paboThI U 3aLIUTE OTYCT-
CJIEyeMOM KUJIKOCTH )
HBIX MaTEPUAIOB
[ToaroroBka k ompocy 7 16
3 Pazgen 1. Ctpoenue BemecTBa (pa- 0 TeMe JIA0OPaTOPHOM
6ota: OnpenencHue pedpaxifum) paboThI U 3aLIUTE OTYET-
HBIX MaTEPUAIOB
Paznen 2. Xumuueckast TepMOJIMHa- [TonroToBka k onpocy 7 16
4 | MuKa (pabora: Onpenenenre UHTe- 0 TeMe J1abopaTOpHOM
IpaJIbHOM TEIIOTHI PaCTBOPEHUS paboThI U 3aLUTE OTYET-
COJIM ¥ TEeTUIOTHI THIPATAIIH ) HBIX MaTEpUAIOB
Paznen 3. Xumuueckue u (as3oBble [Toaroroska k onpocy 7 16
5 | paBHOBeCHS (pabota: Ompenenenne | 1O TeMe JabOpaTOPHOI
KOHCTAHTBhl JUCCOLMALMHU CJAa0bIX | palOThI U 3aIIUTE OTYET-
3JIEKTPOJIUTOR) HBIX MaTEPUAIOB
Paznen 3. Xumuueckue u (a3oble IToaroroska k onpocy 7 16
6 | PapHOBeCHS (pabota: BnusHue TemM- | 10 TeMe JTaOOpaTOpHOU
nepaTypy Ha KOHCTaHTYy paBHOBE- | palOThI M 3aIlIUTE OTYET-
cHs) HBIX MaTE€PHAJIOB
Paznen 4. Dnekrpoxumus (padota: [lonroroBka k onpocy 7 16
7 OnpeneneHre KOHCTAHTBI TUCCOLIH- 0 TeMe JIabopaTOPHOM
aIlMM CIa0BIX JEKTPOIUTOB) paboThI U 3aLIUTE OTYET-
HBIX MaTEPUAIOB
[loaroroska k onpocy 7 16
5 Paznen 4. Dnextpoxumus (paborta: | 1m0 TeMe gabopaTopHOI
3/IC. 'anpBaHUYECKUE DTIEMEHTHI) paboThI U 3aLIUTE OTYET-
HBIX MaTEPUAIOB
Paszgen 5. Xumumueckas KuHETHKA [ToaroroBka k onpocy 7 16
9 (pabota: OmpeneneHue KOHCTAHTHI | IO TeMe JabopaTOPHOM
CKOPOCTH pa3JIoKEHHUSI MypeKCHaa B | PabOTHI U 3aIUTE OTYET-
kucioi cpene (1-i mopsmox)) HBIX MaTepUajIoB
10 Pasnen 5. XuMuueckast KHHETHKA IToaroroBka K onpocy 7 16
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Ne HaumenoBanue paznena Bung camocrosTebHON TpynoeMKocTb, yac
- JTUCITUATITAHBI (MOTYJIs1) paboThI OYHas 3a04Has
(pabota: OnpeneneHre KOHCTAHTHI 10 TeME J1abopaTOpHO
CKOPOCTH pa3jioxKeHus 3upa 1ie- paboThI U 3alIUTE OTYET-
JI04bI0 (2-1 OPSJIOK)) HBIX MaT€pHUAJIOB
Paznen 5. Xumnueckas KHUHETUKA [ToaroroBka k onpocy
11 (pabota: Bausinue TemriepaTypsl Ha 0 TeMe JIa0OPaTOPHOM 8 15
CKOPOCTb XUMHUYECKOI peaKiinu) paboThI U 3aLUTE OTYET-
HBIX MaTepUajoB
[ToaroToBka K MpOMEKYTOUHOM N3ydeHue neKIMoOHHOTO
1p | aTTecTalyM (’K3aMeHy, 3a4eTy C | MaTtepuaia, JuTepaTypHbIX 394 124
OIICHKOM) HCTOYHHUKOB B COOTBET- ' '
CTBUM C TEMAaTHUKOU
HTroro: 117,4 187,4

CamocrosTenpHas pa60Ta CHOCO6CTByeT 3aKpPCIVICHHIO HABBIKOB pa6OTBI C yqe6H0171 u HaquOﬁ

HHTepaTypOﬁ, OCMBICJIICHHUIO U 3aKPCINVICHUIO TCOPECTUUCCKOI'O MaTCpuajia.

6. [lepevyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHUsI 10 AUCHHUIJINHE
OcHoBHasi M JONOJIHUTE/IbLHAS JIUTEPaTypa

Ne T'ox
ABTOp, HAUMEHOBaHHE IIpumeyanue
/1 W3JIaHuS
OcHoBHasi yueOHasi iuTeparypa

1 | Jlykos, B.B. ®usnueckas xumusi: y4eOHUK AJI CTYAEHTOB OYHOT'O

¥ OYHO-320YHOTO OTJCJICHHH XMMHYECKHX (DaKyJIbTETOB BY30B /

B.B. JIykoB, A.H. Mopo30oB; MUHUCTEPCTBO HAYKH U BBICIIETO

oOpazoBanust P®, dexnepanbHoe rocyqapCTBEHHOE aBTOHOMHOE

[TonHOTEKCTOBBIN

00pa3oBaTeNbHOE YUpexkIeHHe BhICIIEro odpa3oBaHus «HOKHBIH
(benepanbHbI YHUBEPCUTET». — 2-€ M3]., pacuup. U gomn. — Po-
ctoB-Ha-Jlony; Taranpor: M3marensctBo FOxHOTO (enepanbHOro

OCTYVYII IITPHU BXOJIC
2018 | AOCTYI IIPH BXOA
10 J'IOFI/IHy H 11a-

%
ynusepcurera, 2018. — 238 c.: wi. — Pesxxum noctyna: no noanuc- pome
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubmuorp. B xu. — ISBN 978-5-9275-2976-6. — TekcTt: amnex-
TPOHHBIH.

2 | Cupunos, B.B. ®usnueckas xumus: ydyeOHoe mocobue / B.B.
Caupunos, A. B. Ceupuzaos. — Cankr-IletepOypr: Jlans, 2021. — TMoMHOTEKCTOBEIN
600 c. — ISBN 978-5-8114-2262-3. — TekcT: aneKkTpoHHbIl // JIaHb: 0021 | MocTyn mpu Bxoze
3JIEKTPOHHO-ONOIMOTeHAs cucrema. — URL: 10 JIOTHHY H Tia-
https://e.lanbook.com/book/168989 — Pexxum moctyma: ajisi aBTO- pomio*
pH3. IOJIB30BATEIECH

3 | llomoBa, A.A. ®usnueckas xumusi: yaeoHoe mocodue / A.A. Tlo-
noBa, T. b. [lomosa. — CankTt-IletepOypr: Jlanb, 2021. — 496 c. — TMOMHOTEKCTORBIIH
ISBN 978-5-8114-1796-4. — Texct: anekTpoHHbIH / JlaHb: 3J€K- JIOCTYTI [IPU BXOJIE

.| 2021

TPOHHO-OMOIMOTEYHAS cUcTEMa. — URL: IO JIOTUHY U Tla-
https://e.lanbook.com/book/168801 — Pexum moctyma: Jisi aBTO- pomio*

pH3. MoJIb30BaTeIeh
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http://biblioclub.ru/index.php?page=book&id=561130
https://e.lanbook.com/book/168989

JlonoJiHuTeIbHASL YUeOHasi IuTepaTypa

Cupuzos, B.B. ®usnueckas xumus: yyebnoe mnocodbue / B.B.
Cupuzos, A.B. CeupunoB. — Cankr-IlerepOypr: Jlans, 2016. —
600 c. — ISBN 978-5-8114-2262-3. — Tekct: 3yeKTpOHHbIH //
DnexkTpoHHO-OMOMMoTedHass cuctema «Jlaup»: [caiit]. — URL:
https://e.lanbook.com/book/87726 (nara obpamenus: 24.10.2019).
— Pexxum goctyna: st aBTopus. MOJIb30BaTENEH.

2016

ITomHOTEKCTOBBIM

JIOCTYTI TIPA BXO-

e TI0 JIOTHHY U
mapoio™*

bpynoB, B.T. MonekynspHble CIEKTPhl, XUMUYECKasT TEPMOJIUHA-
MMHKaA, DJICKTPOXUMHUSA W KHUHECTUKA XMUMHYCCKUX peaKuHﬁ: METOA.
yKa3aHUsl 10 PEUICHUI0 KOHTPOJ. 3aJaHUM JUJIsl CTYAEHTOB 3a04.
dak. cneumanpHOcTed 280202, 240502, 261201 uHX’eHEpHO-
sKoJIor. (ak. (koHTpod. padotsl Ne 1, 3) / B. T. bpynos; Ypau. roc.
JiecoTeXH. yH-T. - Exarepunoypr: YI'JITY, 2008. - 30 c. - bub-
JUOTP.: c. 30. - Pexum JIOCTYTIA!
https://elar.usfeu.ru/handle/123456789/47

2008

ONeKTPOHHBIN
apXuB

Bpynos, B.T. Bompocsl 1 3afaun mo (Gpu3n4ecKoil XUMHH: METOJ.
YKa3aHUs I8 CaMOCTOSIT. PabOThI CTYACHTOB HHIKEHEP.-IKOJIOT.
¢dak. cnermansHocTel 240100, 240502, 280202, 261201. Y. 1 /
B.T. bpynos, B. B. CBupunos; Ypan. roc. gecotexs. yH-T, Kad.
¢bu3., opraH. XUMHHU ¥ HaHOJMCIIEpC. TeXHONIOruil. - EkatepunOypr:
yrijry,  2010. - 42 ¢. - Pexum  pgocrymna:
Brunov_V.T., Sviridov_V.V.chl.pdf

2010

DNIEKTPOHHBII
apxuB

Bpynos, B.T. Bompocsl 1 3afaun mo (Gpu3n4ecKoil XUMHH: METOJ.
yKa3aHusg IS CaMOCTOSIT. pabOTHl CTYJEHTOB HHIKEHEP.-dKOJIOT.
¢ak. cneruansHoctel 240100, 240502, 280202, 261201. Y. 2. / B.
T. bpynos, B. B. CBupunos; VYpan. roc. necorexsH. yH-T, Kad.
¢u3., opraH. XUMHHU ¥ HaHOJMCIIEPC. TeXHONIOTUil. - EkatepunOypr:
YIIITY, 2010. - 43 C. — Pexum  pocryna:
Brunov_V.T., Sviridov_V.V.ch2.pdf

2010

DJIEKTPOHHBII
apxuB

bpynos, B.T. Bonpocs! u 3a1aun no Gpu3nuecKod XMMUHU: METONI.
yKa3zaHus JJI1 CaMOCTOSIT. pabOThl CTYAEHTOB HMH)KEHEP.-IKOJIOT.
dax. cnenmansHocteit 240100, 240502, 280202, 261201. Y. 3 /
B.T. bpynos, B. B. CBupuznos; Ypan. roc. necorext. yH-T, Kad.
¢u3., opraH. XUMHU ¥ HAaHOJHCIIEPC. TEXHONIOTUH. - EkatepunOypr:
YTJITY, 2011. - 40 c. — Pesxxum poctyna: Brunov V.T_3.pdf

DJIEKTPOHHBII
apXxuB

*- mpex/ie YeM NMPOUTH IO CCBhUIKE, HE0OXOUMO BOWTH B CUCTEMY

cDyHKI_II/IOHI/II)OBEI.HI/IG BHCKTpOHHOﬁ I/IH(I)OpMaL[I/IOHHO-06pa30BaTCHLHOI>'I CpCAblL obOecneunBa-
€TCA COOTBETCTBYIOIIMMHU CPEACTBAMU I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaHI/IOHHI)IX TEXHOJIOTHH.

DJIeKTPOHHBbIE OU0JINOTEYHbIE CUCTEMbI
Kaxnpiii oOydvarommiicss o0ecreueH TOCTYNOM K D3JEKTPOHHOH OMOJIMOTEYHOH cucrteme
YTJITY (http://lib.usfeu.ru/), D6C UznparensctBa Jlans http://e.lanbook.com/, DBC VYuuBepcurert-
ckast OuOimoreka omnaiiH http://biblioclub.ru/, comepxammx n3gaHUS MO OCHOBHBIM HM3y4aeMbIM
JUCHUIUIMHAM M COPMUPOBAHHBIX MO COTJIACOBAHMIO C MpaBooOIafaTels MU y4eOHOM U ydueOHO-
METOIUYECKON JINTEPaTyphl.

CnpaBouHble M HH(POPMALHOHHBIE CHCTEMbI
1. CnpaBouHo-nipaBoBas cuctemMa «Koncynprant [Lmrocy.
2. UndopmanmonHo-mipaBoBoii moprai ["apant. Pexxum mnocryna: http://www.garant.ru/
3. Basza mannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
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https://e.lanbook.com/book/87726
https://elar.usfeu.ru/handle/123456789/47
https://elar.usfeu.ru/bitstream/123456789/36/3/Brunov_V.T.%2c_Sviridov_V.V.ch1.pdf
https://elar.usfeu.ru/bitstream/123456789/37/3/Brunov_V.T.%2c_Sviridov_V.V.ch2.pdf
https://elar.usfeu.ru/bitstream/123456789/203/3/Brunov_V.T_3.pdf
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/

IpodeccnonanbHbie 0a3bl JAHHBIX
1. Mudopmanmonnsie cucteMbl, OaHKU JaHHBIX B 00JACTH OXPaHbI OKPYXKAIOIIEH cpenbl U
MPUPOIOTIOB30BaHus — Pexkum noctyma: http://MuHIpUpoasIpo.pd
2. Mudopmarnmonnas cucrema «TEXHOPMATUB». — Pexum JI0CTyTa:
https://www.technormativ.ru/;
3. Hayunas snextponHas 6ubnmoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

7. ®OH/ OLIEHOYHBIX CPEJCTB /sl MPOBeIeHUs IPOMEKYTOYHOM aTTecTaluu
00yYaouuXcsl Mo JUCIHUIIIMHE

7.1. IlepeyeHb KOMIIETEHIMI € YKa3aHHMEM 3TAaloOB MX (OpMHPOBAHHA B mMpouecce 0CBOCHMS
o0pa3oBaTeIbHON NPOrPAMMBI

Dopmupyemble KOMIETEHITHH Bun u popma koHTpOIIS

OIIK-3 - crocoOHOCTh KCIOJIB30BaTh 3HAHUSA O CO- | [IpoMeKyTOUHBINE KOHTPOJb: KOH-
BPEMEHHOW (U3UYECKOW KapTUHE MHpPA, MPOCTPaH- | TPOJILHBIE BOIPOCH! K OK3aMEHY U 3ade-
CTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHH | TY C OLCHKOMH

BEILIECTBA JJI IIOHMMaHUA OKPYXKAIOIIEro MUpa U sB- Texymuii KOHTPOJIb: OMpPOC, 3allUTa
JIEHUN TPUPOJIBI. OTYETHBIX MaTepHajoB 10 TeMe J1abopa-

TOPHOM paboThI

7.2. Onucanue nmokasareJieil 1 KpUTepreB OLEHUBAHNS KOMIIETEHIMIA HA Pa3JIHYHBIX 3Tanax
uX (popMupoBaHUs, ONMCAHNE KA OLEHUBAHUS

Kpurtepun oueHnBaHUsI YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (TpoMe-
JKYTOYHBIl KOHTPOJIb, hopmupoBanne komnerennuu OIK-3)

«5» (omauuno) — aH NOJIHBIN, pa3BEPHYTHIA OTBET HA IMOCTABJIEHHBIN BOIIPOC, TOKa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 0OBEKTE, JOKA3aTEIbHO PACKPHITHI OCHOBHBIE MOJIOKEHUS Te-
MBbI; B OTBETE MPOCICKUBACTCA YETKAsl CTPYKTYpa, JOTHYECcKas OCIeA0BATEIbHOCTD, OTPa)Karoas
CYITHOCTh PacCKpBhIBAEMbIX MOHSATHHA, TEOPH, sSBICHHUI. 3HaHWE 00 00BEKTe JAEMOHCTpPHpYeTCS Ha
(oHE MOHUMAHUS €ro B CUCTEME JIaHHOM HayKH U MEXAMCUMUIUIMHAPHBIX cBsizel. OTBET U3JI0kKEH
JTUTEPaTypHBIM S3BIKOM B TEPMHHAX HAYKH, MIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOU-
HSIOLIME BOIIPOCHI;

«4» (xopowio) — NaH TOJTHBIA, Pa3BEPHYTHIM OTBET Ha MOCTaBIEHHBIA BOMPOC, MOKAa3aHO
YMEHHE BbIIETUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKU, IPUUNHHO-CIIE/ICTBEHHBIE CBS3H.
OTBeT YeTKO CTPYKTYpUPOBaH, JIOTUUEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO JOMYIIEHbl HE3HA-
YUTENbHbIE OMIMOKH U HEI0UEThI, UCIIPaBJIEHHbIE 0aKalaBpPOM C MOMOIIBIO «HABOSIIINX) BOIPO-
COB;

«3» (yooenemeopumenvbHo) — NaH HEMOJIHBIA OTBET, JOTMKA U IOCIEI0BATEIBHOCTh U3JIO0-
KEHUsI UMEIOT CYIIeCTBEHHbIE HapyleHus. [lomyieHsl rpyoble OMMOKH IPH ONpeIeNIeHuH CYIIHO-
CTH pacKpbIBAEMbIX MOHSATHH, TEOpUH, SIBJICHUI, BCIEICTBUE HEMOHUMaHUs OaKanaBpoOM UX Cyllle-
CTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB U CBA3EH. B 0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE pac-
KPBITh KOHKPETHBIE TTPOSIBJIICHHS] 0000IIEHHBIX 3HAHUM HE MoKa3aHo. PeyeBoe oopmieHue tpedyer
MONPaBOK, KOPPEKIUU;

«2» (HeyOoenemeopumenvbHo) — OakaiaBp JEMOHCTPUPYET HE3HAHHE TEOPETHUYECKUX OCHOB
npeAMeTa, HE yMEET AesaThb apryMEHTHUPOBAHHBIE BBIBOJBI U MPUBOIUTH MPUMEPHI, MMOKA3bIBAET
ciaboe BiIaJileHME MOHOJIOTHYECKON peublo, HE BIIaZIee€T TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBUE
JIOTHYHOCTH M TOCIIEI0BATEIbHOCTH HU3JI0KEHHS, JeTaeT OMUOKH, KOTOPhIE HE MOXKET HCIPABHUTh,
Jla’ke TIPU KOPPEKIIMH MperojaBaTesieM, OTKa3bIBaeTCs OTBEYATh HA 3aHATHH.
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Kpurtepuu oueHnBaHUsI YCTHOTO OTBETAa HA KOHTPOJIbHbIE BONPOCHI 3a4eTa ¢ OLEHKOI
(MpoMeKyTOYHBII KOHTPOJIb, opmupoBanune komnerenuun OIIK-3)

«5» (omauyno) — BCE KOHTPOJbHBIE MEPOIPUITHS (TECTHI; ONMPOC MO TeMaM J1IabOpPaTOPHBIX
paboThl, 3alIMTa OTYETOB) BBIMOJIHEHBI B CPOK; 0(OpMIIEHHE, CTPYKTYpa U CTWIIb PabOTHI - 00pa3-
L[OBBIE; JIaOOpaTOpHbIE PAOOTHI BBIMOJIHEHBI CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
IICHUs, 3aKIIOYEeHUsT U BhIBOABL. OOyyarommiicss MpaBUIBHO OTBETHJI Ha BCE BOIMPOCHI 3adeTa C
OLICHKOIA;

«4» (xopouto) — BCe KOHTPOIbHBIC MEPOTPUATHS (TECTHI; ONPOC MO TeMaM JIa0OPATOPHBIX
paboThl, 3alIUTa OTYETOB) BHIIOJHEHBI B CPOK; B OOPMIICHHH, CTPYKType M CTUJIE pabOThl HET
rpyObIx omuOOK; 1abopaTopHbie pabOTHI BBHITOJHEHBI CAMOCTOSTENILHO; MPUCYTCTBYIOT COOCTBEH-
Hble 0000IIeHH S, 3aKJIFOYEHHS U BBIBOBI. OOyYaronuiicss OTBETUII HA BCE BOIPOCHI 3a4eTa C OLEH-
KOH ¢ TOMOIIBIO «HABOJISIINX)» BOIIPOCOB,;

«3» (yooeremsopumenbHo) — KOHTPOJIbHBIE MEPONIPUATHS (TECTHI, OMPOC MO TeMaM Jlabopa-
TOPHBIX pabOTHI, 3aIIUTa OTYETOB) BHIMIOJIHEHBI C HAPYIICHUEM rpaduka; B 0popMICHUH, CTPYKTYpE
U cTUiie paboThl €CTh HEJOCTATKH; Jab0opaTopHble paboThl BHIMIOIHEHBI O] PYKOBOJICTBOM IPEMO-
nasarens. OOydJaronuiics OTBETHII TOJIBKO Ha TIOJIOBHHY BOIIPOCOB 3aUeTa C OLEHKOI;

«2» (Heyooeremsopumenvro) — odopmieHre paboTsl (TECThI; OMPOC MO TeMaM Jabopatop-
HBIX paboThl, 3alIUTa OTYETOB) HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT HIIU CJEJIaHbl HETIpa-
BHUJIbHBIC BBIBOIBI M 0000mIcHMs. OOydJaromuiics He OTBETHJI Ha BONPOCHI MPHU Cade 3adeTa C
OLICHKO.

Kpurepun oueHMBaHUsI OIIPOCA YCTHOIO OTBeTa MO TeMe J1a00paTOpHOii padoTsl (Te-
KyIIHii KOHTPOJIb, popmupoBanne komnerenmun OINK-3):

«5» (omauuno): ONpOC MPOIIEH C MEepBOro pa3a; JaH MOJIHBINA, pa3BEepHYTHIA OTBET Ha BCeE 3a-
JaBaeMble IperojaBaTesieM BONPOCH], IOKa3aHO 3HAHUE U MOHUMaHHe TeMbl. OOyuarouuiics npa-
BUJIBHO OTBETUJI HA BCE BOMPOCHI IPU COOECEIOBAHNH, 3HAET U IOHUMAET XOJ BBINOJIHEHUS Mpei-
cTosIIel 1abopaTOpHON pabOTHI.

«4» (xopowio): onpoc MpoiiieH co BTOPOIl MOMBITKH; JIaH MOJIHBIA OTBET HA BCE 33JaBacMble
IpernojaBaTesieM BOIPOCH], T0Ka3aHO 3HAHME U NMOHUMaHHe TeMbl. O0yuaromuiics npu cobdeceno-
BaHUM TPABUIBHO OTBETHJI HA BCE BOMPOCHI C MOMOIIBIO MPENoaBaTeNsi, 3HaeT U MOHUMAET X0
BBITIOJTHEHUS MTPEACTOsIIEeH 1a00paToOpHOI pabOTHI.

«3» (voosnemseopumeinvHo): ONpoc MPOUJEH C TPETheH MOMBITKU; AaHbl OTBETHI HA MOJIOBUHY
3aJ]aBaeMbIX IPETIo/IaBaTeNIeM BOIPOCOB, TOKA3aHO 3HAHUE OCHOBHBIX IMOHATUN TEMBI, BHIHECEHHON
Ha oIpoc. B oTBeTe CTYA€HTOB OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPBITH KOHKPETHBIE MIPOSBICHUS
00001IEHHBIX 3HAaHUI He noka3zaHo OOydaroluiicss MpHU OMpOoce MPAaBHIIBHO OTBETUI Ha OOJBIIYIO
YacTh 3aJI1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe oopMieHne TpedyeT MonpaBoK, KOPPEKIUHU; CTY-
JICHT 3HAeT XO/JI BBIMOJIHEHHUS MIPeICTOosIIEeN 1a00paTOPHONH pabOTHI.

«2» (HeyoosnemsopumenvbHo): ONPOC HE MPOWUJEH, 00yJalOUINiics HE 3HAeT OCHOB TEMBI, HE
CTIOCOOCH JIeNiaTh apryMEHTHPOBAHHBIC BHIBOJBI M TPUBOIUTH MPUMEPHI, TIOKa3bIBaeT ciaboe Bia-
JIeHHE MOHOJIOTUYECKOI peublo, HE BIaJIeeT TEPMHUHOJIOTUEH, TPOSBISAET OTCYTCTBUE JOTMYHOCTU U
MOCJIEIOBATEIFHOCTH M3JIOKEHUS, JeNlaeT OMMOKH, KOTOPhIE HE MOXKET UCIPAaBUTh, JaXKe MPH KOP-
PEKIMH IperoiaBaTeNieM, OTKa3bIBa€TCsl OTBEYaTh Ha BONPOChl. OO0yJaromuiicss He CMOT OTBETUTh
Jla’ke Ha MOJIOBUHY 3a/IaHHBIX €My BOIIPOCOB, HE 3HAET X0J1a MPOBEJAECHUS MPEeCTOosALIeH 1abopaTop-
HOU paboTHI.

Kpurepun oneHnBaHus 3alIMThI OTYETHBIX MATEPHAJIOB IO TeMe J1a0opaTopHOil pado-
ThI (TEKYIIHii KOHTPOJIb, hopmupoBanune komnerenuun OITK-3)

«5» (omauyno): paboTa BBIIOJHEHA B CPOK; O(hOPMIICHHE U COJAEpKaTeNbHasl 4acTh OTYETa
oOpasioBbie; paboTa BHINIOJHEHA CaMOCTOSITEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 000OIICHMS, 3a-
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KITFOUEHUS U BBIBOBL. OOy4aronuiicsi mpaBUIILHO OTBETHII HAa BCE BOMPOCHI IIPH 3aIIUTE OTYETHBHIM
MaTepHaJIOB.

«4» (xopowo): paboTa BHINIOJIHEHA B CPOK; B ODOPMIICHUHU OTYETA U €ro COJepKATEINbHOM Ya-
CTH HET TpyObIX OmMOOK, paboTa BBITOJHEHA CAMOCTOSTEIBHO, IMPHCYTCTBYIOT COOCTBCHHBIC
0000111eHuS, 3aKITI0UYEHUS ¥ BBIBO/IbI. O0yYaroImuUiCs Py 3alUTe OTYETHHIM MaTepPHajIOB MPaBHIIb-
HO OTBETHJI Ha BCE BOIPOCHI C TIOMOIIIBIO TPETOIaBaTENS.

«3» (yoosremsopumenvro): paboTa BHINIOJHEHA C HapylIeHHeM rpaduka; B opopmIIeHHH, CO-
JepKAaTEIbHOW YacTH OTYETa €CTh HEeIOCTATKH; padoTa BBIMOIHEHA CAMOCTOSTEIBHO, IPUCYTCTBY-
10T coOcTBeHHBIe 0000mIeHns . OOyyaromuiicss MpU 3aIIUTe OTYETHBIM MATEpHaOB OTBETHJI HE HA
BCE BOIPOCHI.

«2» (Heydoeremsopumenvro): opopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUSM; OTCYT-
CTBYIOT WJIM CJ/ICJIaHbl HEMPABWIBHBIC BBIBOJBI U 0000meHuss. OOyJaromuicss He CMOT 3alllUTUTh
OTYETHBIC MaTEePHAJIbl U MOSICHUTh NPEACTABICHHBIC JaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 32IaHUA WU UHbIE MATEPUAJIbI, HE00X0AMMBbIE 1JIsl OLleHKH 3Ha-
HMii, YMEHHIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3yIIMX 3Tanbl popmupo-
BaHMs KOMIIETEHIIUI B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM NPOrPaMMbl

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IPOMEeKYTOYHbIH KOHTPOJIb)

1. Mepsb! KoslnyecTBa KOMIIOHEHTOB B cucTeMe. MakpOCKOIIMYECKUE CBOMCTBA BELIECTBA; METObI
UX OIPEJIEICHHUS.

2. OnucaHue paBHOBECHUS B pEalIbHBIX CUCTEMaX. AKTUBHOCTH, KOO HHUIIMEHTH aKTUBHOCTH. BbI-
pakeHue i 3aKOHA JEHCTBYIOLIMX Macc.

3. 3 r Boiopoia HaxoauTes 1o AasienueM 1 atm npu temnepatype 0°C. ITocie pacuineHus npu
P=const ra3 3ausm ooveMm 15 1. Tpebyercs onpeaeuTbh COBEPIICHHYIO pad0Ty, KOJTUYECTBO MOTY-
YEHHOI'0 I'a30M TEIUIa U U3MEHEHUE BHYTPEHHEN dJHEPIUH.

4. Knaccugukanys MOJIEKyI BEILIECTB 10 MOMEHTAM MHEpLMH. MOMEHTHI HHEPIIMH JIBYXaTOMHBIX
MOJIEKYJI: METO/BI OIIPENETICHUS.

5. BnusHue temnepatypsl Ha XuMudeckoe paBHoBecue. Onpe/iesieHre KOHCTaHThl paBHOBECHS PU
IIPOM3BOJILHON TeMIiepatype (IBa MeTo/a).

6. OnpeieTuTh H3MEHEHNE BHYTPEHHEHN SHEPTUM TIPU HArpeBaHuu 5 T azota ot 15 1o 25°C npwu 1o-
CTOSTHHOM 00beMe. TemIoeMKOCTh ra3a B3sTh COTJIACHO MOJIEKYJIIPHO-KHHETUYECKON TEOpHUH.

7. Buapl XUMUYECKOH CBS3U, NOJISIPHAs! CBSI3b. DJIEKTPUUYECKUI AUTOIBbHBIII MOMEHT MOJIEKYJIbI; €r0
onpeaenenue. [lonsgpusanns u NoaIpu3yeMocCTb.

8.BnusiHue temnepatypsl Ha XuMudeckoe paBHoBecue. Onpe/esieHrne BeTMUMHbI TeII0BOTo 3P dek-
Ta peakuu U3 ypaBHeHus Bant-T'odda.

9. OnpenenuTte KOJIMYECTBO TEIIOTHI, KOTOpPOE HEOOXOIMMO ISl HarpeBaHus npu V=const 25 r
Kucinopoaa, Haxoxserocs nmpu 350°C, ot 1013 g0 5065 rlla.

10. Buzibl MEXXMOJIEKYIISIPHBIX B3aUMOJACUCTBUM JJIs BEIIECTB C PA3JIMYHBIM arperaTHbIM COCTOSIHU-
eM.

11. BeiBog 1 aHA/IN3 YpaBHEHHS M30XOPbl XUMUYECKON PEAKIUH.

12. 5 1 xpunToHa, B3TOro PU HOPMAIBHBIX YCIOBHSIX, HATPEBAIOT J10 600°C IIpH TIOCTOSIHHOM
o0beme. KakoBo KOHEUHOE /1aBlieHUE raza, KOJIMYECTBO TEIUIa, 3aTPAu€HHOr0 Ha HarpeBaHue 1 13-
MEHEHUE BHYTPEHHEN SHEPTUH 7

13. Makpockonudeckre cBoicTBa BemiecTBa. [lpruMepsl SKCTEHCUBHBIX (aJAUTUBHBIX ) U HMHTEHCH B-
HBIX CBOWCTB.

14. BeiBoJ 1 aHaIM3 ypaBHEHUS N300apbl XUMUYECKON PEAKIIHH.

15. Boruncnuts TemnoBoii ekt peakuuu:

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

a) npu P=const
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0) mpu V=const.

AH? 298(co) = -110,53 x/Ix/Momb
AH® 298(ci2) = 0

AH® 298(co) = -219,5 kJIK/MOIB.

KoHTposibHBIEe BOPOCHI K 3a4€eTy € OIeHKOH (IIPOMEesKYTOUHbIH KOHTPOJIb)

1. Tumsl 3J1€KTPOIOB.

2. I'pacduueckoe v aHATUTUYECKOE PellIEHUE ypaBHEHUSI AppeHuyca.

3. JIBe peakuuy OJIMHAKOBOT'O MOPsIIKa UMEIOT paBHBIE IIPEIIKCIIOHEHIIMATIbHBIE MHOKUTEIH, HO UX
SHEPrUM aKTUBAIMK paznuydarorcs Ha 41,9 k/[x/mMonb. PaccuntaTh COOTHOIIEHHE KOHCTAHT CKOPO-
cteit aTux peakuuii npu 600 K.

4. Teopusi 2NIEKTONUTUYECKON Tucconnanuu AppeHnyca

5.HeoOpaTtumsle peakuuu nepBoro nopsiika. Bpems nomypeakuuu.

6. [To maHHBIM CTAaHAAPTHBIX IEKTPOIHBIX MOTEHIMAIOB paccuuTath pu 298K KOHCTaHTY paBHO-
BECHUS PEAKIINU:

Cu +2Ag" = Cu*" + 2 Ag

Hanucath cxemaTHuecku ralbBAHUYECKUIN JIEMEHT, B KOTOPOM IPOTEKAET 3Ta pPEeaKIUsl.

7.Monnoe nipousBeneHue Boawl. [loustue pH pactBopa.

8. Ompezenenne nopsijKa peaKinm.

9. lns1 seMeHTa COCTaBICHHOTO U3 BOAOPOHOTO A1ekTpoaa B pactBope penona CeHsOH ¢ kon-
reHTparnueii 0,3 MOJIB/JT U KAJIOMEIBHOTO ToTy3ieMenTa ¢ koHrentpanueit KCl paBroii 1 Mosw/i,
BorunciuTh DJ{C u pH pactBopa denona.

10. Xumnueckast kuaeTuka. OCHOBHBIC MTOHSATUS XUMUYECKON KMHETHKH.

11.Iucconmanust cnabbIX KHUCIOT U OCHOBAHUH.

12. ]1C snemenTa:

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

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

Pagna 0,529 B npu 298 K. KakoB pH pactBopa kuciaotsi?

13. OcHOBHBIE OHATHS U ONPEAECICHHUS] XUMHUUECKOU KUHETUKH.

14. TepmoiMHaMHKa TAIbBAHUYECKOTO dJIeMeHTa. Y paBHeHne HepHcera.

15.PactBop 0,8293 r. xiopucroro 6apus B 1000 r. Boas! 3amep3aet npu T= -0,2009°C, KPUOCKOIIH-
yeckas nocrosiuHas Bojsl K = 1,86 kr-K/mMonbs. OnpenenuTs cTeneHb JUCCOIHAIIN XJIOPUCTOTO 0a-
pusi.

Bonpocel, BBIHOCHMBbIE HA ONPOC MO0 TeMe J1a00paTOPHOIi padoThl (TeKYIMA KOHTPOJIb)

(¢pparmenT K J1abopaTopHoii padoTe «OnpeneneHne NHTETPAIbHOM TEMJIOTHI pACTBOPEHUS
COJIM M TETJIOTHI TUPATALIUN)
1. Chopmynupyiite 3akoH ['ecca.
2. Kakue Bl 3HaeTe ciryyan npakTU4eCKOTro NpUMEHEHUs 3aKoHa ['ecca?
3. Kakas pazHuIIa MeXy TEINIOEMKOCTBIO KAJIOPUMETPA U TEIUIOEMKOCTBIO KaJTOPUMETPUUECKOU
CUCTEMBI?
4. ITouemy U3MepeHHE U3MEHEHHS TEMIIEPATYPhI JydIlle ONPeensiTh rpahuyeckum myrem?
5. [louemy 11st TOYHOTO ONpeAeNeHuUs TEIIOThl THApaTalluiu Heo0XoauMo 1 MOJIb BelecTBa pac-
TBOpUTH B 400 MOmsX pacTBOpUTENSA?

BOl'[pOCI)I, BbIHOCUMBbIC HA 3aIIIUTY OTYECTHBLIX MATCPHAJIOB 110 BBINOJTHEHHOM
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JJabopaTopHoOii padore (TEeKyIMi KOHTPOJIb)

1. Lenp u 3amaun 1a6OpaTOpHO pabOTHI;

2. OCHOBHBIE TEOPETHUUECKUE 3aKOHOMEPHOCTH JTAHHOTO pa3fieria;

3. Meronuka npoBeneHus 1a00paTOpHOI paboTHI;

4. HaznaueHue ¥ nIpUHIKI paboThI 1a00paTOpHOTO 000PYI0OBAaHUS / CTCH]IOB;

5. AHanu3 NOMYYSHHBIX B XOJI€ JIA0OPATOPHOU pabOTHI Pe3yabTaTOB, OOBSICHEHHE TIOTyUICH-

HBIX PE3YJIbTATOB C YUYCTOM TCOPETHIYCCKUX SaKOHOMepHOCTeﬁ.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHeil c()OPMHPOBAHHBIX KOMIIETeHIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHIUI

OneHka

TToscuenus

Bricokuit

«5»
(oTIIMYHO)

Teoperudeckoe cojepikaHue Kypca OCBOCHO IOJI-

HOCTBIO, BCE NMPEAYCMOTPEHHBIC MPOrpPaMMOi OO0ydeHUS
yueOHBIC 3a/ITaHHsI BBITIOTHEHBI.
OOyuaromuiicss TeMOHCTPUPYET BBICOKHE CIIOCOOHOCTH
UCIIOJIB30BaTh 3HAHUS O COBPEMEHHON (U3NYECKOM Kap-
THHE MUPa, IPOCTPAHCTBCHHO-BPEMECHHBIX 3aKOHOMEPHO-
CTSIX, CTPOCHUH BEIIECTBA JIJIsl TIOHUMAHUsI OKPYIKaroIle-
IO MHUpA U SIBJICHUW ITPUPOJBI.

bazosriit

«4»
(xoporo)

Teoperudeckoe copepikaHue Kypca OCBOCHO IOJI-

HOCTBIO, BCE NMPEAYCMOTPEHHBIE MPOrpaMMOil 00ydeHUs
y‘-IC6HBI€ 3alaHUA BBITIOJIHEHBI C HE3HAYUUTCJIBHBIMHU 3a-
MEYaHUSIMH.
OOyuaromuiicss JeMOHCTPUPYET 0a30BbIE CIIOCOOHOCTH
MCIIONIb30BaTh 3HAHMSI O COBPEMEHHON (PU3MYEeCcKON Kap-
THHE MUpPa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHO-
CTSIX, CTPOSHUU BEIIECTBA JUISl TOHUMAHUS OKpYKarollle-
r0 MHMpA U SBJIICHUM IIPUPOJIBI.

[Toporossiii

«3»
(ymoBneTBOpH-
TEJIbHO)

TeopeTnueckoe copep)aHHE Kypca OCBOCHO 4a-
CTHUYHO, OOJIBIIMHCTBO MPEIYyCMOTPEHHBIX MPOTPAMMOI
00ydeHUs y9eOHBIX 3aJJaHUi BBITOJIHEHO, B HUX UMEIOTCS
OIIINOKHU.

OO6yuaromuiicsi AEMOHCTPUPYET clladbie (Moporo-
BbIE€) CIIOCOOHOCTH UCTOIB30BaTh 3HAHMSI O COBPEMEHHOU
GuU3MYeCKOW  KapTHHE  MHUpPA,  MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUU BEIIECTBA IS
MTOHMMAaHHUS OKPYXKAIOIIETO MUPA ¥ SIBIICHUW TTPHPOIBI.

Huzkuit

«2»
(HEYTOBIETBO-
PHUTEIIBHO)

TeopeTnueckoe coaepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX TPOrpaMMOil 00yUeHHS
y4eOHBIX 3aJjaHui JTMOO0 HE BBINOIHEHBI, 00 cojepKar
rpyObIe OIMOKHU; MOTOJHUTEIbHAS CAMOCTOSITEIIbHAS pa-
00oTa HaJx MarepuaioM He IpHBela K KakoMy-JInOo 3Ha-
YUTEIbHOMY IOBBIIICHUIO KauecTBa BBIIOJIHEHUs ydeO-
HBIX 3aJIaHU.
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Yposenb chopmu-
POBAaHHBIX KOMIIE-
TEHITUHA

OreHka TTossicHeHus

OOyuaromuiics He crioco0eH MCIOJIb30BATh 3HAHUA O CO-
BpEMEHHOU (PU3NYECKOI KapTHHE MHUPA, IPOCTPAHCTBEH-
HO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEILIECTBA
JUISl IOHUMaHUsl OKPYKAIOLIET0 MUpa U SIBJICHUU IIPUPO-
JIBL.

8. Meroauyeckue yKazaHus ISl CAMOCTOSITEILHOM PadoThl 00y4ar0UXCs

CamocrodrenbHas paboTa cliocoOCTBYET 3aKPEIJICHUIO HAaBBIKOB Pa0OTHI ¢ y4eOHOM M Hayuy-
HOMW JIUTEPaTypO, OCMBICICHUIO U 3aKPEILUICHUIO TEOPETHUECKOr0 MaTepualla 110 yMEHUIO apryMeH-

THPOBAHO NPCJIaraTb 5KOJOI'H4CCKHU 0e30macHbIE TEXHOJIOTHH.

Bun yueOHbIX
3aHATHI

OpraHmauHs{ JACATCIBbHOCTHU 06yqa10mer0csl

3auarus
JIEKIIUOHHOTO
THIIA

B xone nexuumit mpenogaBaTenb H3JIaraeT U pasbsCHIET OCHOBHBIE,
HanboJiee CIOXKHBIE MOHATHS TEMBI, a TAK)XKE CBSI3aHHBIC C HEM TeOopeTHue-
CKHE U MPAKTHYECKHUE MPOOJIEMBI, 1aeT pEKOMECH/IAIIMK Ha BBITOJTHEHHUE Ca-
MOCTOSITEJIbHON pabOTBhI.

B xone nekuuii 00y4aromumMes peKOMEeHIyeTCs:

- BECTH KOHCIICKTUPOBAaHNE y4eOHOTO MaTeprana;

- oOpamiaTh BHHUMaHHE Ha KaTeropuu, (popMyIHpOBKH, PaCKpBIBAIO-
IIME COJEP’KaHUE TE€X WM MHBIX SBJICHUN M MPOIECCOB, HAYYHBIEC BHIBOIBI
Y IIPaKTUYECKHE PEKOMEH/IallUU 110 UX PUMEHEHHUIO;

- 33J1aBaTh MPEMOABATEII0 YTOUHSIONINE BOIIPOCHI C IEJIbI0 YSICHEHUS
TEOPETHUECKUX MOJI0KEHUM, pa3pelieHus] CIOPHBIX CUTYallUH.

B pabounx KOHCHEKTax >KemaTelbHO OCTABJATH IMOJIs, HA KOTOPHIX BO
BHEAYJUTOPHOE BpeMsi MOXHO CJellaTb TOMETKH U3  Yy4eOHO-
METOJIUYECKOT0 O0ECTICUeHUS AJII CAMOCTOATENHHON PabOThl 00yJaroInX-
Csl, TOTIOJHSIOIIETO MaTepHasl MPOCITYIAaHHON JICKIIUH, a TaAKXKE TMTOMETKH,
MOIYEPKHUBAIOIINE OCOOYI0 BaXXHOCTh TE€X HIJIM UHBIX TEOPETUUYECKUX I10-
JIOJKCHHI.

Jl7ig ycrenmHoro oBIaIeHus KypcoM HEO0OXOJUMO IMOCelaTh BCE JIeK-
MY, TaK KaK TEeMaTHYECKUW MaTepuasl B3aUMOCBS3aH Mexay coboii. B
CIIy4asiX TMPOIMYCKa 3aHATHS CTYACHTY HEOOXOJUMO CaMOCTOSITENIEHO U3Y-
YUTh MaTEpHaAl U OTBETUTh HAa KOHTPOJBHHBIC BOMPOCHI MO MPOMYIICHHON
TE€M€ BO BpeMs UHJIUBUAYaTbHBIX KOHCYIbTAIUH.

3aHgaTus
CEMHUHAPCKOI0
Tuma (Jabopa-
TOPHBIC 3aHS-

[IpakTrueckue 3aHATHS — 9TO aKTUBHAas (popma ydeOHOro mporiecca.
[Tpu MOATOTOBKE K MPAKTHYECKUM 3aHATHAM 00ydaronieMycs HeoOX0auMO
W3YYHUTh OCHOBHYIO JINTEPATYPY, O3HAKOMHUTCSI C JOMOJIHUTEIIBHON JTUTEpa-
TYpO#, y4ecTh PEKOMEHJIAIIUU TpernoaaBareis. TeMbl TeOpeTUIECKOro CO-
JIepKaHusl MPEoIaraloT JUCKYCCUOHHBIA XapakTep oOcyxiaeHus. boib-
mast 4aCtb TEM AUCHUIINIMHBI HOCUT HpaKTI/I‘ICCKI/Iﬁ XapaxkTep, T.C. MPEaIo-

THS) JIaraeT BBINOJHEHUE 3aJaHUl U PEIICHUE 3a/1a4, aHaJIu3 IIPAKTUYECKUX CH-
Tyalui.
CamocTos- Ba)xHOH 4acThIO CAMOCTOSTENILHON PaOOTHI SIBJISETCS YTCHHE Y4eOHOMH
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TesbHas pabo- | U HayyHOH juTeparypbl. OCHOBHAS (YHKIMS Y4e€OHHUKOB — OPUEHTHPOBATH
Ta (M3y4eHUe | CTyJCHTAa B CHCTEME 3HAHUI, YMCHUI U HABBIKOB, KOTOPHIE TOJDKHBI OBITh
TEOPETUYECKO- | YCBOEHBI OYAYIIMMH CIIEHUAINCTAMU IO JAHHOW AMCLHUTUINHE.

o Kypca, MmoJ-
TOTOBKA K JIa-

OopaTOpHBIM
3aHATUSAM)
ITonroToBka K 5K3aMeHy (3a4eTy ¢ OLEHKON) Mpearoaraer:
[Toaroroska k - U3y4ECHHE OCHOBHOH U JIOIIOJIHUTEIILHON JIUTEPATYPHI
JK3aMEHY U - U3y4YECHHE KOHCIIEKTOB JICKIIUH
3a4eTy C OLEH- - Y4aCTHE B IPOBOJUMBIX KOHTPOJIBHBIX OIPOCax
KO OreHka 3a 5K3aMeH (3a4eT ¢ OLEHKON) BBICTABIIACTCS 110 KPUTEPUSM,

IIPEJICTaBICHHBIM B yHKTE 7.1

9. [lepevyeHb HHGPOPMAITHOHHBIX TEXHOJIOTHIA, HCIIOJIb3YyeMBbIX
NPH OCyLleCTBIEHUH 00Pa30BaTeILHOI0 NpoLecca Mo JUCHHILINHE

JU1sl ycHemHoro oBlaJeHus JUCHUIUTMHON UCIOIBb3YIOTCS ClIeAYIoUIe HH(OpMallMOHHBIE
TEXHOJIOTHU OOyUEHHUS:

* Jlpu mnpoBeneHMM JEKUMHA MCIOJIB3YIOTCS IPE3EHTALMU Marepuana B IporpaMmme
Microsoft Office (PowerPoint), BbIXOx Ha NpPOPECCHOHATBHBIC CAWUTBI, HCIIOJIb30BAHUEC
BUJIEOMATEPHAJIOB PA3JIMYHBIX HHTEPHET-PECYPCOB.

* JlaGopaTopHble 3aHATHS MO AMCLUILUIMHE IMPOBOASTCS B CHELUAIM3UPOBAHHON Y4eOHOM
ayJAUTOPUH — J1abOpaTOpuu PU3NUECKON XUMHUHU.

JlaGopaTopHble 3aHATHUS N0 JUCHUIUIMHE IPOBOJATCS C UCIOIb30BaHUE Pa3IMYHOro jJadopa-
TOPHOTO 000PYAOBaHHUS, a TaKXkKe Ha Ja0OPaTOPHBIX CTeHIax-ycTaHoBKax. Ha 3aHsaTun oOydaroniu-
ecsl 3HAKOMUTCSI C METOJIaMH OIpeJiesieHUs] (PU3NKO-XUMHUYECKUX BEIMYUH: TEIUIOTHl PACTBOPEHUS
COJIM, TEIUIOTHI THJIpaTallii, KOHCTAHThl PABHOBECUS XMMHUYECKON peaKiuu, KOHCTAHTbI CKOPOCTH
XUMHUYECKON peakluu, KOHCTAHThI JUCCOLMALIUY JIEKTPOJIUTA U T.J., pabOTON U YCTPOMCTBOM MpHU-
OO0pOB 1 YCTaHOBOK, IMO3BOJISIOUINX ONPEAENATh (PU3UKO-XUMUUECKHE BETUYUHBI.

B nporecce u3ydeHus TUCHMITIIMHBI yYeOHBIMU LETSMHU SIBJISIOTCS 3HAKOMCTBO OaKaliaBpoM
C OCHOBHBIMHM METOJaMH Pa0OThl YCTAHOBOK W NMPUOOPOB, ONPEEISIOMMX (PU3MKO-XUMUYECKUE
BEIMYMHBI, METOJMKaMH pacyeTa (U3UKO-XUMHUECKUX BEIMYUH. YCBOEHHE, IIOHUMAaHMUE,
CTPYKTYpUPOBAaHHE NOJyYEHHBIX 3HAHUI 110 OCHOBHBIM pa3zesiaM (GU3HYecKOil XUMUU.

JUis TOCTHOKEHUS 3TUX LieJel MCHOJb3YI0TCS B OCHOBHOM TPaJUIMOHHBIE UH(POPMATUB-
HO-pPa3BMUBAIOIINE TEXHOJIOTUU O0YUYEHHS C YUETOM Pa3IM4HOIO COUYETaHUs MACCUBHBIX (OpM (JIeK-
s, 1a00paTOPHOE 3aHATHE, KOHCYJIbTALUSA, CAMOCTOSITENIbHAs paboTa) U PEeNpOLYKTHBHBIX METO-
0B 00yuyeHHs (IIOBECTBOBATEIbHOE U3JIOKEHHWE YyueOHOW HH(OpManuu, OOBICHUTEIBHO-
WJUTIOCTPATUBHOE U3JIOKEHUE).

VYHuBepcurer obecriedeH He0OXOAUMbBIM KOMIUIEKTOM JIMIIEH3MOHHOTO IMPOrpaMMHOTo odec-
NICUEHUS:

®  CEMEHCTBO KOMMEPYECKUX OTEPAIMOHHBIX cucTeM cemericTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e IpOrpaMMHas cHUCTeMa s OOHApyKEHHs TEKCTOBBIX 3aMMCTBOBAHUI B YYEOHBIX H
Hay4yHBIX paboTax «AHTuIuiaruat.BY3»

10. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM Il OCYLECTBJICHUSA
0o0pa30BaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Peanu3zanus yaeOHOro mporiecca OCYIIECTBISIETCS B CHEIHAIBHBIX YYEOHBIX ayIUTOPHSIX
YHUBEPCUTETA JAJISl IPOBECHUS 3aHATUH JIEKIIMOHHOTO THUIIA, JJAOOPATOPHBIX 3aHATHUH, IPYIIOBbIX U
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WHIVUBUAYAIBHBIX KOHCYJIBTAIlMH, TEKYIIEr0 KOHTPOJISA U MPOMEXKYTOUHOH arrectanuu. Bece ayau-
TOPUHU YKOMIUICKTOBAHBI CIICIIUAIIM3UPOBAHHON MEOENbI0 M TEXHUYCCKHUMHU CPEJICTBAMU OOYUYCHHUS,
CIy>KaIllUMU JIJIsL TIpeICTaBICHHs yaeOHOM nHpopmaruu Oonbmioi ayauropun. [Ipu HeoObxomaumo-
CTH OOYyYaroIIUMCSl TpeUIaraloTcss HaOOphl JIEMOHCTPAIMOHHOTO O00OpYyIOBaHHS W Yy4eOHO-
HaTJISTHBIX TTOCOOUH, 00ECTICUNBAIOIINE TEMATHYECKUE WILTIOCTPAITHH.

CamocrosTenbHas paboTa 00yJarONIIXCsl BBITOIHACTCS B CIICIIUATM3UPOBAHHON ayIUTOPHH,
KOTOpas 000pyAoBaHa yueOHOI MeOenbio, KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJIKITFOUE-
HUs K cetn «UMHTepHeT» M oOOecledyeHWeM JI0CTylma B DIIEKTPOHHYI HWH(POPMAIMOHHO-
obpazoBarensHyro cpeny YIJITY.

Ecth nmomemenue st XpaHeHus! ¥ IPOPHIAKTHIECKOT0 00CTYKHUBaHHUS Y4eOHOTO 000py10-
BaHUSI.

TpeOoBaHusi K ayIUTOPUIM

HaunmenoBanme CIICIINAJIBHBIX HOMeH.[eHI/Iﬁ
n HOMGH.[@HI/Iﬁ JJISL CaMOCTOSITCIIEHON pa6OTLI

OCHaH.ICHHOCTL CIICIINAJIbHBIX HOMGH.[@HI/Iﬁ
u HOMCH.[CHPIIZ JIISL CaMOCTOSITCIIEHOM pa6OTbI

[Tomemenue i JIEKIMOHHBIX 3aHs-
THW, TPYNIOBBIX M WHIUBUIYAIBHBIX
KOHCYJIBTALIMM, TEKYLIEH U IPOMEXKY-
TOYHOW aTTECTallNN.

Y4eOHast ayTUTOpHsS VIl IPOBEACHUS 3aHATHH JICKIMOHHOT'O
U CEeMMHApPCKOI'0 THIA, TPYNIOBBIX U UHAUBHUIYATbHBIX KOH-
CyJIbTaluii, TEKyLIEro KOHTPOJSA U IPOMEXKYTOYHOW aTTe-
CTallM, OCHAILI[CHHAsl CTOJaMH, CTYJIbSIMH M MEJIOBOH HOC-
KOIf; TIEPEeHOCHOE MYJbTUMEIUiHOEe 000pynoBaHHE (HOYT-
OyK, 9KpaH, IPOEKTOP).

Ilpoepammmnoe obecneuenue:

- Windows 7, License 49013351 VIJITY Russia 2011-09-
06, OPEN 68975925ZZE1309

- Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309

- Kaspersky Endpoint Security mis 6usneca- CTanmaapTHbIN
Russian Edition. 250-499 Node 2 year Educational Renewal
License. Jlunensuonusiii cepruduxar: Ne munenzun 1B08-
201001-083025-257-1457. PN: KL4863RATFQ. Cpok c
01.10.2020 1o 09.10.2022r.;

- CmpaBouHo-mipaBoBasi cuctema «Cucrema ['APAHT».
CB0OOAHBIN AOCTY,

- Copasounast IIpaBoBass Cucrema Koncynwsrantllmtoc [o-
TOBOP CONPOBOKAEHHS IK3EMIUIIPOB crcteM KoHCynbTaHT-
[Trroc Ne 0003/3K ot 08.02.2021 roma. Cpok ¢ 01.02.2021 r
mo 31.12.2021 r.;

- «ArTummaruat. BY3» JJoroeop Ne /0092/21-EI1-223-06 ot
11.03.2021 roxma. Cpox ¢ 11.03.2021 r mo 11.03.2022 r.

[Tomerenue st 1aOOPATOPHBIX 3aHS-
TUN

VYyebHast nabopatopus (U3MYECKOH XUMHUH, OCHAIICHHAS
71a00paTOPHBIMH CTOJAMH U CTYJBSIMH, CIECAYIOIINM 000py-
JIOBaHUEM: AUCTHILUIATOp — | mT.; (OTOKOIOPHMETPHI — 5
IIT.; KAJIOPAMETPHI — 4 IIT.; BEChl TEXHHYECKHE — 2 IIT.; Be-
CBI TOPCHOHHBIE — 3 IIT.; BJIEKTPOIUTUTKH — 3 IIT.; KOHAYK-
TOMETPHI — 2 MT.; pePpakTOMETPhI — 3 mIT.; HEPETOMETPHI —
5 mr.; cnekrpodoTomerp — | IIT.; POTAMOHHBIA BUCKO3H-
MeTp — 1 mr.

Tlomemenust It  CcaMOCTOSTEILHOU
paboThI

Cromel, CTYNbsI, 9KpaH, poekTop. Paboune mecta
CTYZICHTOB, OCHAIIIEHbl KOMIIBIOTEPAMH C BBIXOJIOM
B ceTh VIHTEpHET M AJIEKTPOHHYIO WH()OPMAIHOH-
HYI0 00pa30BaTENIbHYIO Cpeny.

[Tomemienue ans xpaHeHust U npodu-
JAKTHYECKOTO 0OCITYy)KHBaHUS y4eOHO-
ro 000py/IOBaHUS

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

20




OI'BOY BO Vpanbckuii rocy1apcTBEHHBIH JIECOTEXHHUECKHH YHUBEPCUTET

XHAMHKO-TEXHOJIOTHYECKUH HHCTUTYT

Katbe;[pa XUMHUYECKOU TEXHOJIOTMH JAPEBCCHUHBI, OUOTEXHOJIOTHH 1 HaHOMATepHaloB

Pabouas nporpaMma JTHCIUAIIIMHBL «Dusrueckass XUMHUs

JIACT JONOJHEHWUN U U3BMEHEHUN PABOYE ITPOT'PAMMDbI

AT HaIIpaBJICHUA (CHeHHa.'IBHOCTI/I)

Ha 2022 - 2023 y4eGHbIi rojg

Brectu B pabouyio nporpaMmy JUCHUILTHHBL_«PHU3nyecKas XUMHAY

(HaumeHo6aHue OUCYUNIAUHBL)
19.03.01 «buoTexHonaorus»
(k0O Hanpa(;ﬂemm U HaumeHogaHue)

HaIpaBIeHHOCTH (ITPoGHIh) nporpamMmbl _«lIpombinrieHHas OHOTEXHOIOTUS

CJICIYIONINE OOMOJHCHUS U U3MCHCHUS .

[ M

[poTOKOIA|  1aTa 3acenaHus
[3aceaanus kadeapol

1 kadeaps!

Paszen PI1JL|

B KOTOPbIH
BHOCATCS

BroOCHMEIC H3MSHEHUS

HM3MCHCHHSA |

[oarmcn
pazpador
| quKa

6 | 04.02.20

39}
[§9)

| o6aBuTs:

- 3NeKTPOHHAs obpasoBaresbHas cuctema
«OBpazosatenbhas miathopma KOPAUTY

— 3JIEKTPOHHO-OMOIHOTEUHas cUcTeMa «YHMBEPCUTETCKAs
| 6Gubnnoreka ouiaiin». Joroeop Ne035/21-EI1-44-03 o1
| 21.06.2021 r. Cpok aeticrus: 27.06.2021-26.06.2022;

| — @enepanbHas  ciyxkba IocynapCTBEHHOW CTATHCTHKHM.
| OduumnanpHas

—DnekTpoHHbIH  (OHA  MPaBOBBIX M HOPMATHBHO-
TEXHUUYECKHX [OKYMEHTOB // AKUMOHEpHOe OOLIecTBO
«HdopmaunoHHas KOMIMaHUs «Koneke»
(https://docs.cntd.ru/). Pexxum noctyna: cBOOOHbIH.

Pexanm nocryna: ceo60aHbIN.

— Wudopmauronnas cucrema PBK  (https://ekb.rbe.ru/).
Pesxcum moctyna: cBoOOaHBIN.

— OduumanbHblil KHTEPHET-MOPTA MpaBoBOl HHGOPMaLUH
(http://pravo.gov.ru/). Pexum aoctyna: cBoGoaHbI#H

KHUT 7 MePUOANYECKHX U3/1aHHi
(http://www.ivis.ru/products/udbs.htm). Pexum nocryna:
| cBOOOIHBIN

6 | 04.02.2022

| 3aMeHNTh NepeyeHb NporpaMMHOro odecrneyeH s:

| — onepaumonHas cuctema Windows 7, License 49013351
| YITITY Russia 2011-09-06, OPEN 68975925ZZE1309.
Cpok: GeccpouHo;

— nakeT npuknaansix nporpamm Office Professional Plus
| 2010, License 49013351 VIJITY Russia 2011-09-06.
OPEN 68975925ZZE1309. Cpok: 6eccpo4Ho:

— adTuskpycras nporpavma Kaspersky Endpoint Security
| aas Ousdeca- Cranmaaprheii Russian  Edition. 250-499

Node 2 year Educational Renewal License. JIuueH31oHHbIk
| ceprucpuxar: N nuuensun  1B08-201001-083025-257-
| 1457. PN: KL4863RATFQ. Cpok ¢ 01.10.2020 r. mo
[109.10.2022 v
| —cucrema  ynpaerneHus obydendem LMS  Mirapolis.
| Jloroeop Ne31/02/21-K/0054/21-223-06 ot 04.02.2021

— Baza nontorexcTobiX U GuOaHOrpadueckuX onMcanui |

— DkoHomuuecknii  mopran  (https:/institutiones.com/).

A
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OIBOY BO Ypansckuii rocy (apeTBEHHbII JIECOTEXHUUECKHIT YHUBEPCHTET

XUMHKO-TEXHOIOTMYECKHH HHCTHTYT

Ka(benpa XUMHYECKOH TEXHOIOTHH JApE€BECHHBI. OUOTEXHOJIOTHU U HAHOMATEPHAIOB

PaGoyast nporpamMma JIUCIMIIIUHEI «DU3EUECKAsT XUMMS?

| Cpok: ¢ 01.04.2021 no 01.04.2022;

‘ | — nporpammas cHcTeMa Ui OOHApYKeHHs TEKCTOBbLIX
sauMcTBOBaHHM B yueBHbIX W HayuHbIX  pabotax |
«Aurtannaruar. BY3» (URL: https://www.antiplagiat.ru/). |
Jlorosop Ned831/0104/22-EI1-223-06 or 03.03.2022 roaa.
Cpok ¢ 03.03.2022 r nio 03.03.2023 r;

— cuctema ympaeneHus obyuennem LMS Moodle -

MpOrpaMMHOe  OOeCrieueHHe € OTKPBITBIM  KOJOM.
| | pacnpoctpanserca no anuensni GNU Public License (rus): |
— Gpaysep Yandex (https://yandex.ru/promo/browser/) -
fporpaMmuoe ofecreyenne pacnpocTpaHseTcs Mo npocToH
(HEUCKTIOYUTENILHOW) JIMLEH3HIH] 3
— KpoccraaThopMeHHOe NPOrpamMMHoe obecreyenue Juis
ynpaBJieHuUs NPOEKTAMH OpenProj |
(https://openproj.ru.uptodown.com/windows). ‘
pacrpocTpanseTcd Ha yeiorusx juuensin Common Public
Attribution License Version 1.0; ‘

— LOIT «Xumusa. Bupryambuas nabopatopus. 3aiaqu.
Tpenazepsi. TecTbi». Jorosop Nel3/21/0183/21-223-03 o1
16.04.2021. Cpok: 6eccpouHo; \
— maargopma 1C: Tpeanpuarue 8. Torosop Ne0164/3K or
31.05.2021 r. Cpok aeiicTBus: O€CCPOUHO;

— cuctema yripassienus daHHbiMu Microsoft SQL Server.
KoHTpakT Ha ycayru Mo [peiocTaBjeHHIo JIMUEH3UH Ha

fpaBo  KCNOAB30BaTh KOMMbioTepHoe obecneuerme No
067/3A ot 07.12.2020 roaa. Cpok 6eccpodHo;

| — nakeT mpMKMATHBIX MaTemarhyeckux mporpamm Scilab
| 6.1.0 (https://www.scilab.org/download/6.1.0) — cBoGOAHO |
‘ " pacmpocTpaHaemoe nporpaMmHoe obecrieueHue.
‘ pacnpoctparserca no muensad GNU  General  Public
| License (GPL) v2.0; ‘
— WUndopmaumontas cucrema 1C: UTC (http://its.1c.ru/). |
Pesxum moctyria: cBoOOAHBIH

R

ﬂOI’lO.ilHCHHﬂ 1 H3MEHEeHHS COrJIacoOBaHbI:

W.0. 3aB. xadeapoidl XHMHUYECKOH TEXHOJIOTHH
JIPEBECUHBL, OHOTEXHOJIOTHH ¥ HAHOMATEepHAIOB, o T.M. Ilanoga

KaHJ. TeX. HayK & /

[Ipencenarens METOIMUECKOH KOMUCCUH
XUMHKO-TEXHOJOIHYECKOrO HHCTUTYTA, 7
JIOLEHT, [-p. XMM. HayK 227

TIpoTOKON 3ace1aH st METOIMYECKOH KOMHUCCHH ;
XUMHUKO-TEXHOJIOTHYECKOr0 HHCTUTYTA Ne 6 0T «W » ﬁ&&/@A 2022.
v L v 4

W.I. [leprosa
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