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1. O0mme moJoKkeHUs

Jucnuminna «@u3ndeckasi XHMH» OTHOCUTCS K 4acTH, pOopMHUpyeMOl y9acTHUKaMU 00-
pa3oBaTeNIbHBIX OTHOUICHHH Yy4eOHOTro IlaHa, BXOJSIIET0 B COCTaB 00pa3oBaTeNlbHOIN MpOrpaMMbl
Bheiciiero oopaszoBanus 18.03.01 «Xumuueckasi TexHosorus» (npopuinb — [Monxyuyenue u nepe-
patoTKa MaTepuaI0B HA OCHOBE MPUPOJIHBIX U CHHTETHYECKHUX MOJIMMEPOB).

HopmaruBHO-MeToanueckoi 06a3oii uist pa3paboTku pabodeil mporpaMmbl yueOHON AUCIIH-
TIHHBL «DU3nYecKkass XMMMS SBIISIOTCA:

. ®denepanpubiii 3ak0H «O0 oOpa3zoBanum B Poccuiickoit denepanuny», yTBEPKISHHBIN
npuka3zoM MunoOpHayku PD Ne 273-D3 ot 29.12.2012;

. [Ipukaz MunoOpHayku Poccum Ne 245 ot 06.04.2021 r. OO yTBepKIeHUU TOPsIKA
OpraHu3alil U OCYLIECTBICHHUS OOpa30BaTENbHOW JAEATENBHOCTH MO 00pa30oBaTeIbHBIM
mporpaMMmaM  BBICIIETO0 00pa3oBaHWs - IporpaMmaM OakajaBpuarta, Iporpammam
CHeIHAIUTETa, IPOrPAMMaM MarucTpaTyphl.

. [Ipuka3 MunucrepcTBa Tpyaa U couuanbHou 3amuTsl Poccuiickoit denepanuu ot 19
okTsi6pss 2020 r. N 730 «O06 yrBepxaeHuu mnpodeccruoHaibHoro cranaapra - 26.005
«CrienuaucT 1Mo Mpou3BOACTBY HAHOCTPYKTYPHPOBAHHBIX TIOJTMMEPHBIX MaTEPHAIOBY.

. IIpuka3z MunucrepcrBa Tpyaa M couuanbHou 3amutel Poccniickonn ®enepanuu ot 7
ceHTsiOpss 20151. N 5920 «O06 yTBepkIeHUH NPOPECCHOHANBHOTO CTaHaapTa -
Crienuanuct 1o npou3BOJCTBY BOJOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepUajoBy.

. [Ipukaz MunHucrepcTBa Tpyaa M couuanbHOW 3amuThl Poccuiickoit ®denepanuu ot
12.10.2022 Ne 646 «OO0 yrBepkaeHnu mnpodeccrHoHalbHOrO cTaHgapra - HMmxeHep-
TEXHOJIOT IeJUTI0JI03HO-0yMaKHOTO POU3BOICTBAY.

o [Ipuka3z munucrepctBa roctuuuu Poccuiickoit @enepauuu ot 18 asrycra 2014 rona,
peructpauroHHblii N 33628 «Crniennanuct 1o BHEAPEHUIO U YIIPABIEHUIO IPOU3BOJCTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX INIEHOK.

. denepanbHbIi TOCYIapCTBEHHBIH 00pa3oBaTeIbHbIM CTaHIAPT BBICLIETO OOpa30BaHMS
(®r'OC BO) no nanpasnenuto nmoaroroBku 18.03.01 «Xumuueckast TexHosorus» (ypoBeHb
OakanaBpuaT), YTBEp)KICHHbIN NpuKka3zoM Munucrepctsa oOpa3oBanus u Hayku PO Ne 922
ot 7 aBrycra 2020 r.;

. VYdeOHbIe TUIaHBI 00Pa30BATENBHOW MPOTPaMMBI BBICIIETO OOpa30BaHHS HAINPABIICHHS
18.03.01 - Xumunueckas texHosorus (npopuis - [lomyyeHnue u nepepaboTka MaTepHaioB
Ha OCHOBE MPHUPOJHBIX U CHHTETHYECKHX ITOJIMMEPOB), TIOATOTOBKM OaKajlaBpOB IO OYHOU
1 3204HO Popmam o0yueHus, ogoopenHsie YueHoM coetoM YIJITY (mpotokon Ne 3 ot
16.03.2023), ¢ 1OMOTHEHUSIMH U U3MEHEHUSIMH, YTBEPXKIACHHBIMU Ha 3aC€JaHUU Y UYEHOIO
copera YIJITY (mporokon ot 20.04.2023 Ned), BBeaennoiMu mpukazom YIJITY or
28.04.2023 Ne302-A.
OO6yuenue no obpazoBatenbHor 18.03.01 - Xumuueckast rexnonorus (mpoduis - Ilomyue-
HUE U TepepaboTKa MaTepUaIoB Ha OCHOBE MPUPOIHBIX U CHHTETHYECKHUX TTOJMMEPOB) OCYIIECTB-
JISIeTCs Ha PYCCKOM SI3bIKE.

2. llepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHS MO TUCIHHUILINHE, COOTHECEHHBIX C MJIAHHU-
PYeMbIMH pe3yJIbTATAMHU OCBOEHHs 00Pa30BaTeIbHOM MPOrpaMmbl

[TnanupyemMbiMu pe3ybTaTaMu 00YYEHUS O AUCIUIUIMHE SBJISIFOTCSI 3HAHUS, YMEHHS, Blla-
JICHUS W/WIN OTBIT JESTEIbHOCTH, XapaKTePU3YIOIIUE ITAIbl/ypOBHH (OPMUPOBAHHUST KOMITETSHIINN
1 o0ecreunBarolne JOCTH)KEHNE IUIAaHUPYEMBIX pPEe3yJIbTaTOB OCBOEHHUS 00pa30BaTEIbHOW MpPO-
IPaMMBI B LIEJIOM.



Ileab ocBoeHMs TMCHUIIMHBI — (OPMHUPOBAHUE y O0YUAIOIIUXCSA CUCTEMBI 3HaHUI HE00X0-
JAMMBIX JJISl PEIIeHHs 3a/1ad MPpoQecCHOHATBHOM AeSTeIbHOCTH, 3 UMEHHO H3YYeHHE U 00BSICHEHHE
OCHOBHBIX 3aKOHOMEPHOCTEH ONpPENeNsIONIMX  HANpPaBICHHOCTh XHUMHUYECKHMX U  (PU3HKO-
XMMHYECKHUX MPOILIECCOB, CKOPOCTH UX MPOTEKAHUS C YIETOM Pa3IM4YHBIX (PaKTOPOB, B TOM YHUCIIE U
BHEIIIHUX.

3amaun QTUCHUILIMHBI:

— JaTh CTYACHTaM HEOOXOIMMBIC TEOPETHUYECKUE 3HAHHUS O CTPOCHUH BEIECTBA, TEPMOJIU-
HaMUKE XUMHUYECKHX IPOIECCOB, XUMUUECKHUX U (Pa30BBIX PABHOBECHSX, CBOMCTBAX MOJIEKYISIPHBIX
¥ MOHOT€HHBIX PACTBOPOB, HJIEKTPOAHBIX MOTEHIIHAIAX U TaJIbBAHMUECKUX 3JIEMEHTaX, 3aKOHOMEP-
HOCTSIX XUMHYECKHX PEaKIIHii;

— Hay4YUTh MOJB30BAThCS PA3IMYHBIMU MPUOOpaMH U O00OPYAOBAaHHEM IPU PELICHUU pPa3-
JMYHOTO POAA XUMHUYECKHX, (PU3NUECKUX U (PU3NKO-XMMHUUECKHX 3a/1a4;

— cpopMupOBaTH HAYYHOE MBILICHHE;

— HAYYWTh IOJIH30BAThCs Y4EOHOW, HAyYHOH JINTEpaTypod M CIIPaBOYHBIMH MaTepualaMH
IIpU pELICHUN 3a]a4 U 00pabOTKe pe3ylnbTaToOB IKCIEPUMEHTA;

— 1aTh 0a30BbIC 3HAHMSA JUISl CO3JaHUS HAYYHO-TIPAKTHYECKON OCHOBBI H3y4YEHUs TUCIUTUINH
npodeccCHOHATLHON HAIIPABICHHOCTH.

IIpouecc n3yvenusi TMCHHUIUINHBI HANIPABJeH HAa (popMUPOBaHHeE CJEIYIOLIIUX 00LIEeNnpo-
(eccHOHANBHBIX KOMIETEH U

OIIK-1 - CnocobeH u3y4arb, aHaIM3UPOBATh, UCIOJIb30BaTh MEXAHNU3Mbl XUMUYECKUX PEAK-
U, TIPOUCXO/AIINX B TEXHOJIOTHYECKUX IPOIeccax M OKPYXKalolleM MHpPE, OCHOBBIBASICh Ha 3Ha-
HUSIX O CTPOCHUH BEIIECTBA, MPUPOJIC XUMUIECKON CBS3H M CBOMCTBAX PA3JIMYHBIX KJIACCOB XUMH-
YeCKUX AJIEMEHTOB, COCJMHEHHI, BEIIECTB U MaTEPUAIIOB

B pesyabTare ndy4eHus JMCUHMIIMHBI 00y4AIOMINIHCS JOJIKEH:

3HATH:

— TeruioBble () (HEKThl XMMUYECKON peakifii, OCHOBHbIE 3aKOHBI TEPMOXUMUH, XUMUYECKOE
u (a3oBoe paBHOBECHE, OCHOBHBIE 3aKOHBI 3iekTpoxumun: Konbpayma, OcBanbna, @apanes; oc-
HOBHBIE TOJOXEHUS XUMMUYECKOW KMHETUKU M OCOOCHHOCTHM BIMSHUS PA3JINYHBIX (PAKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEaKIINH;

yMeThb:

— ONpEeNeNsTh HAIIPABJIEHNE XUMUYECKON pEeaKlUy U yCIOBUS €€ MPOTeKaHUsl B BHIOPaHHOM
HaIlpaBJICHUN;

— paccUMTaTh BBIXOJ NMPONYKTOB PEAKIINH;

— OIPEAEIATH. IEKTPOIPOBOJAHOCTE PACTBOPOB, HIEKTPOIHBIE MOTEHIUANIBI, CKOPOCTh XU-
MHYECKUX PEAKIU;

— MPUMEHATH NOJTY4YEeHHBIE 3HAHUS NP PEeIICHUH 3aj1ad IPOoPecCHOHANTbHOM e TeTbHOCTH.

BJIA/1€Th:

— XUMHUYECKUMHU U (U3UKO-XUMHUECKUMH METOJaMM SKCHEPUMEHTAIbHOTO HCCIIEOBAHUS
Pa3IMYHbIX 00BEKTOB OKPY’KaIOIIEH CPE/bl;

— OCHOBAaMHU OIIPEJEICHUS COCTaBa CUCTEM, METOAAMHU NPEICKA3aHUs IIPOTEKAHUS BO3MOXK-
HBIX XUMAYECKHNX PEAKIIUM.

OcBoeHue 1aHHON JUCHHUIUIMHBI SBIISETCS HEOOXOAMMOI OCHOBOM AJIs AajbHEHIIEero u3yde-
HUS TPO(eCCUOHATBHBIX TUCHUIUIMH HaIlPaBJIEHUS TIOJITOTOBKU OaKaiaBpoB.

3. MecTO AMCHHUILTHHBI B CTPYKTYpe 00pa30oBaTe/IbHOM IPOrpaMMBbl

Jannast yueOHasi TUCITUIUIMHA OTHOCUTCS K 00s3aTeNbHON YacTh Oyioka 1, 4To O3HayaeT
(dhopmupoBaHHE B MpoIecce 00yueHns y 0akaaBpa OCHOBHBIX 00mIenpodecCHOHANBHBIX 3HAHUNA 1
KOMITETEHIIMI B paMKax BBIOPaHHOTO Mpoduiist U MpodhecCHOHAIBHOTO CTaHIapTa.

OcBoeHre TaHHOW JUCIUIUIMHBI SIBISETCS HEOOXOIUMON OCHOBOM JIJISl TIOCIIEAYIOMIETO U3Y-
yerust qucruiuind OIOIT u Hanucanus BEIMYCKHON KBanU(pUKAIIMOHHON pabOTHI.



Hepeqemp 06ecnequ6ai0u4ux, conymemeyrouwux u obecneyusaemvix ducuumuH

ObecreynBaroIe ComyTcTByIOmME ObecrieunBaeMble

1. [ToaroroBka k mpore-
MaTematika JlonoHUTENbHBIC TJ1aBbI Ma- | Jype SaH_[I/Il;BI U 3a1ura

TEMATHKU BBIMTYCKHOUW KBamu(u-

KaIlMOHHOW pabOThI
2. [Ipoueccel n annapatsl
dusnka Kommongnas xumus XHMHYECKOU TEXHOJIO-
T'UHu
3. AHanmuTryeckast XuMusi v pu-
3UKO-XUMHUYECKUE METOIbI
HCCIIEIOBaHUS

VYKka3zaHHbIE CBSI3M JUCHUIUIUHBI JAIOT OOYyYarolIeMycCsi CUCTEMHOE MPEJACTABICHHE O KOM-
IJIEKCE U3y4YaeMbIX TUCHUIUIUH B cooTBeTcTBUH ¢ @I'OC BO, uyto obOecnieunBaeT TpeOyeMblil Teo-
pPETUYECKUN YPOBEHBb U MIPAKTUUYECKYIO HAMPABJICHHOCTh B CUCTEME OOY4YEeHUS U Oy IylIeH JAesiTeNb-

HOCTH BBIITYCKHUKA.

4. O0beM JUCHMIIIMHBI B 324eTHBIX eIMHULAX € YKa3aHHEM KOJIHYeCTBA aKaJeMHUYeCKUX Ya-
COB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy o0y4yaromuxcs ¢ npenojaasarTejieM
(1m0 BUAAM y4eOHBbIX 3aHATHI) U HA CAMOCTOATEJIbHYIO padoTy 00y4aromuxcs

OO611ast TPYI0EMKOCTD JUCHUTUTUHBI

Bcero akaeMuueckux 4acoB
Bun yae6HO# paboThI ouHast popma | 3aouyHas popmMa | OUYHO-3a0YHAS
dhopma

KonTakTHas padoTa ¢ npenogaBarenemM™: 98,6 28,6 44.6
nexuuu (JI) 48 12 24
npaktudeckue 3anstus (I13) - - -
naboparopubie padboTs (JIP) 50 16 20
WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,6 0,6 0,6
CamocTosiTejibHas padoTa 00y4Yar0IUXCs: 1174 187,4 1714
U3ydeHHE TEOPETUIECKOTO Kypca 40 87 79
NOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 41 87 79
KypcoBasi paboTa (KypcoBOil POEKT) - -
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTallKN 36,4 13,4 13,4
Bu npoMe:KyTOYHOMH aTTeCTAIUM: JK3aMeH, 3a4eT | JK3aMeH, 3a4eT | IK3aMeH, 3a4eT
O01mast TPy10eMKOCTh 216/6

*KoHTakTHast paboTa 00y4aromuXcs ¢ IperoiaBaresieM, B TOM YUCIe ¢ TPUMEHEHHEM JAMCTaHIIMOHHBIX 00pa3oBaTeb-
HBIX TEXHOJIOTHH, BKJIIOYACT 3aHSTHS JICKIMOHHOTO THIIA, U (WJIM) 3aHSTHS CEMHHApPCKOTO THIIA, JJAOOpaTOpHBIE 3aHS-
TUsI, U (WIN) TPYIIIOBBIE KOHCYJIBTAlUK, ¥ (WIIN) HHIUBUIYIBHYIO paboTy 00y4aroerocs ¢ npernojaBareieM, a TakxKe
aTTECTAI[MOHHBIC MCIIBITAHUS IIPOMEKYTOYHON aTTectaiuy. KoHTakTHas paboTa MOXET BKIIIOYATh MHBIE BU/IBI y4eOHOM
JIeSITEIIbHOCTH, TIPEyCMaTPUBAOLIME TPYIIIOBYIO H HHIUBHIYyIbHYIO paboTy oOydaromuxcs ¢ npernojaareneM. Yackl
KOHTaKTHOW paboThl ompeneisrorcs [lonoxennem 00 opraHW3aliié M MPOBEACHNN KOHTAKTHOHN paboThI MpH peanu3a-
UM 00pa30BaTENbHBIX MPOTPAMM BBICIIETO 00pa3oBaHMSA, YTBEPKACHHBIM YueHsIM coBeToM YIJITY ot 25 depans

2020 roga.




5. Conepkanue IMCUUILIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jaesiam)
€ YKa3aHHeM OTBEJeHHOr0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX YacoB

o4Has ¢opMa o0y4eHHUsI

Bcero

. HaumenoBanue pa3nena AUCIUILIMHBI JI 113 JIP KOHTaKTHOH SR
/I pabota
paboTsl
1 | BBeneunune B xypc «Pusnueckas
A yp 4 - 8 12 15
xumus». CTpoeHuE BEIECTBA.
2 | Xumuueckas TepMOAMHAMUKA 12 - 8 20 15
3 XuMuueckue u (ha3oBEIE
® 6 | - | 12 28 20
paBHOBECHUS
4 | DJIeKTpOXUMUS 8 - 12 20 20
5 XUMHYeCKast KUHETHUKA 8 - 10 18 11
HToro no pazgeaam: 48 - 50 98 81
IIpoMeskyTOUHasI aTTeCTALUSA 0,6 36,4
Bcero 216
3a04Has popmMa 00yueHust
Ne £ CaMocTosTeNnbHAas
- HaumeHnoBaHue pa3aena IUCHUILUIMHbI JI 113 JIP KOHTaKTHOM .
/I pabota
paboTHI
1 | Beenenue B kypc «®Pusnueckas 2 i i 2 20
xumusi». CTpoOeHHE BEIIECTBA.
2 XHUMHYECKasi TEPMOIMHAMHKA 2 - 4 6 25
3 Xumnueckue 1 Gha3oBbIe
¢ 2 - 4 6 39
paBHOBECHUSI
4 | DnexTpoxumus 2 - 4 6 45
5 XuMHuueckass KHHETHUKA 4 - 4 8 45
Hroro no pasnenam: 12 - 16 28 174
IIpomexyTOYHAS ATTECTANMA - - - 0,6 13,4
Bcero 216
04HO-3204Has (popma o0yueHHs
Ne B CamocrosTeabpHas
- HaumenoBanue pazzaena AUCIUILITUHBI JI 113 JIP KOHTaKTHOMH
/1 pabota
paboTHI
1 | Beenenue B kypc «®Pusnueckas 4 i 4 8 5
xuMus». CTpOCHHE BEIIECTBa.
2 | XumHuuYeckas TepMOAMHAMUKA 4 - 4 8 25
3 Xumuueckue 1 Gha3oBbl
eckue u Ga3oBbIe 4 i 4 5 47
paBHOBECHSI
4 | DnexkTpoxumus 4 - 4 8 42
5 XuMuuyeckass KHHETHUKA 8 - 4 12 42
HToro no pasgenam: 24 - 20 44 158
IIpomexyToUHAs aTTECTANMSA - - - 0,6 13,4
Bcero 216




5.2. Conep:xaHue 3aHATHI JeKIIHOHHOI0 THIIA

1.BBenenue B kypc «Pusnveckasi XUMHA ».

1.1. Ocnosuvie pazdenvt uzuueckoi xumuu. 3Ha4YCHHE PUINUECKON XMUMUU JJIST XUMHUYICCKON
TEXHOJIOTUH.

1.2. Qusuxo-xumuueckue memoowl uzyyeHus: CmpoeHusi MoaeKy/l

[ToBeneHre MOJIEKYJ B 3JIEKTPUUECKOM Mosie. MolispHas U yAenabHas Moyigpu3alus. Y paBHEHHE
Knazuyca-Moccottu u [lebasi. MeTob! ornpeiesieHus: TMIOIbHBIX MOMEHTOB MOJIEKYI.

MonekynspHble cHekTpbl. BpaimarenbHble U KojieOaTelbHBIE CHEKTPhl, PAacyeTbl KOHCTAHT
JIBYXaTOMHBIX MOJIeKys. CIIEKTpBI TIOTJIOMICHUS PACTBOPOB BelIeCTB. 3akoH byrepa- Jlambepra- bepa.

2. XuMunyeckasi TepMOANHAMMKA.

2.1.06wue nousmus u onpeoenenus. TepmonuHamudeckue (QpyHkuu. BHyTpeHHssI sHEprus,
teriora u pabota. Ilapamerpsl u GpyHkuuu cucreMsl. J[Be popmbl 0OMEHA YHEPTHH CHCTEMEI C OKPY-
YKaIOIIEH CpeIoi.

2.2. [lepsoe nauano mepmoouHamuky u €ro GOpMyIuPOBKH.

TepmoauHaMuyeckue cBOWCTBa ra3oB. BeIBoa ypaBHEeHMs /Ui pacueTa paboThl U3MEHEHUS JH-
TAJBIIUU ¥ BHYTPEHHEH HEPTUH B MTPOIecca M3MEHEHUS COCTOSHUS HSaTbHOTO Ta3a.

2.3. Tepmoxumus. 3axkoH I'ecca u cneacrue u3 Hero. [Ipumenenue 3akona ['ecca st pacuera
TEIIOBBIX 3(h(PEKTOB.

2.4. Tennoemkocmo. 3aBUCUMOCTb TEIJIOBBIX 3()()EKTOB peakuuil OT Temrneparypbl. Y paBHEHHE
Kupxrocga u ero ucrosip3oBaHue Jis pacdera TEeIUIOBIX 3((eKTos.

2.5. 2-11 3aK0H MepMOOUHAMUKU.

Bropoe Hauano TepmoaguHaMuKH U ero hopmyarpoBka. OOpaTUMbIe 1 HEOOPATUMBIE TPOLIECCHI.

[ToHATHE SHTPONIMM U METO/bI I0Ka3aTeIbCTBA €€ CYIIeCTBOBaHU (MeTo/ LUKIOB U Metoa Kapareo-
nopu). Pacuer usmenenust auTponuu B pa3nuuHbix npoueccax. Ilocrynar Ilnanka. Ilonstue Tepmo-
JMHAMUYECKON BEPOSATHOCTH COCTOSIHUS CHCTEMBbl M CTaTUYECKUH XapaKTep SHTPOIUU. YpaBHEHHE
bonpnmana.
Oneprust ['166ca u sHeprus 'enpMronbla Kak KpuTepuil COCTOSIHUS PaBHOBECHUS M HANPaBIEHHOCTH
CaMOTIPOM3BOJIFHO MPOTEKAIOIINX MPOIIECCOB U M30TEPMHUECKUX YCIOBUSAX. METOIBI pacdera dHep-
ruu ['u66ca u sneprun I'enbmroneua. YpaBHeHus ['ub6ca-I'enpmronbua uis XUMHUYECKUX Mpolec-
COB.

3. Xumnueckne u (pazoBbie pABHOBECHS.

3.1. 3axon oeticmeyrowux macc. XUMAYECKHA TTOTEHIIMAT U €ro (GU3MYECKHil CMBICI. XapaKTe-
PUCTUKH YCTOMUMBOIO paBHOBECHOTO COCTOSIHMSI cucTeMbl. OCOOEHHOCTH COCTOSIHUSI PaBHOBECHH B
TeTEePOTEHHBIX CUCTEMAaX.

3.2. Memoowi pacuema KoHcmanm pagHogecysl, COCTaB PABHOBECHOI cMecCH, BBIXOa MPOIYKOB,
CTETIeHb MPEBPAIICHUS NCXOTHBIX BEIIECTB.

3.3. M30Tepma XMMHUYECKOH peakuu. Y paBHEHHsI H300apbl M H30XO0Pbl XUMUYECKON peaklnu.

3.4. IlpaBuio (a3 'n66ca. da3oBbie paBHOBECUS B IByXKOMIIOHEHTHBIX CHUCTEMaX.

3.5. MonekynsapHsle pacTBopbl. MneanbHble pacTBophl. 3akoH Payns. PeanbHbie pacTBophl. 3a-
koHbl KoHOBasoBa.

3.6. Kpuockonus. D0ymiockonus. OcMoTuyeckoe naBieHrne. OrpaHuueHHasl B3aMMHasi pac-
TBOPUMOCTb.

4. DJIeKTPOXUMHS

4.1. PacTtBOpBI 25eKTponuToB. Teopust AppeHnyca, ciadble 3J1eKTPOIUTHI.
4.2. CWIbHBIE DJIEKTPOJIUTHI.

4.3. DneKTponpOBOAHOCTh PACTBOPOB JIEKTPOJIUTOB.



4.4. Memoovl uzmepenus 21eKmpuyecKkoll nPO8OOUMOCIU pacmeopos dnekmpoaumos. Onpene-
JIeHUE KOHCTAHTbI IUCCOLIMALINU CIA0BIX AJEKTPOJIMTOB, IPOU3BEICHUS PACTBOPUMOCTH TPYIHO pac-
TBOPUMOM cosii. KOHIyKTOMETpHUECKOE TUTPOBAHUE.

4.5. Dnekmpoosudicyuue cuisl U 21eKmpooHvle nomenyuaivl. Mexanu3smM BOZHUKHOBEHUS dJICK-
TPOAHBIX MOTEHUMAIOB. /[[BOMHON 3JIEKTPUUYECKUH CIIOH, ero crpoeHue. Y paBHenue Hepuera. Kiac-
cuduKalys IEKTPOJOB: HHANKATOPHBIC SJIEKTPOJBI U AJIEKTPOJIbI CPABHEHHUSI, DJIEKTPO/IBI TIEPBOTO U
BTOPOTO pOJa, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC, MOH CEJICKTUBHBIC AJIEKTPOJbl. 3aBUCHUMOCTb
3JIEKTPOJIHBIX MOTEHIIMAIOB OT aKTUBHOCTU NOTEHLHMAIONPENEIAIOMMNX HOHOB. CTaHIapTHBIN 3JIEK-
TpoaHbIi noTeHual. ["anpBanuueckue 3nemenTsl, J/]C. XuMuueckue U KOHIICHTPUPOBAHHBIE Tajlb-
BaHWYECKHUE JIEMEHTHI, IIENH C nepeHocoM u 0e3 mepeHoca. Meroasl uzmepenust IJC u anexTpoa-
HBIX IMOTEHIINAJIOB.

4.6. Ilpumenenue memooa 3/[C nns onpeneneHuss pH pacTBopa W KOHCTAHTHI JUCCOIHAITUN
ciabbIx KucioT. [loTeHmoMeTpudeckoe THTPOBAHHE.

5. XuMuyeckas KMHETHKA.

5.1. Ilouamus u onpedenenuss xumudeckou xunemuku. TepMOIUHAMUYECKHE U KHHETHYCCKUE
KpUTEpUU IPOTEKAHUsI XUMUYECKUX peakiuil. [IoHsTHE 0 CKOPOCTH XMMUYECKOW PEeaKIUU. DIeMEeH-
TapHble peakuuud. OCHOBHBIE MOCTynathl GopmanbHOi kuHeTHKH. KoHcTanThl ckopoctu. [lopsimok,
MOJIEKYJIIPHOCTh PEAKLIUH.

5.2. Kunemuuecku neobpamumvle peakyuu TepBOTO, BTOPOTO, TPETHETO, TPOOHOTO U HYJIEBOTO
MOPSIAKOB. YpaBHEHHWE KOHCTAHT CKOpOCTeW Uil 3TuX peakuui. Ilepmon mnomynpeBpanieHui.
5.3. Oxcnepumenmanvhvle memoovl onpedeneHus NOPAOKA peakyuu U KOHCMAHMbL CKOPOCHU.
5.4. 3asucumocmo ckopocmu xumuyeckou peaxkyuu om memnepamypsi. [lpasuno Baut-I'odda. Tem-
nepaTypHbIil K03 puImeHT ckopocTH peakiun. Y paBHeHUue AppeHnyca. JHeprus akTuBanuu. Merto-
Jbl OINPEENICHHs YHEPrun akTuBauuu. COBpEMEHHBIE MPEJICTABICHUS O MEXaHU3ME 3JIEMEHTAPHOIO
aKTa XMMHUYECKON PEAKLUU.

5.5 Teopuu xumuueckoii kunemuxu. Teopusi akTUBHBIX coynapeHuid. [IpeadkcnoHeHuanbHbII
MHOKUTENb U cTepuueckuil paktop. Teopuss akTHBHOTO KOMILJIEKCA.

5.6. Kunemuxa cemepozennvix peaxyui. Crieniuduka U OCHOBHBIE CTaJIUU T€TEPOTCHHBIX peaK-
nui. BimsHMe Temneparypbl U IEpeMEIIBaHus HA CKOPOCTh M€TEPOreHHON peakuuu. JInmMutupyro-
mast cragus auddysust u agcopoums.

5.3. Tembl 1 (pOpMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIAHOM TI0 JAUCTHUIIIMHE TPEAYCMOTPCHBI J'Ia60paTOpHLIe 3aHATHUA

TpyaoémkocTs, yac
Ne HaumenoBanue paznena ®opMa npoBeACHUS pes Pv— pe——
JUCHIUTUIAHBI (MOIYJIS) 3aHATHS
3a049YHOC
Pa3nea 1. Ctpoenue Bemne- JlaGopatopHas paboTa
2 cTBa «Onpeodenenue napaxopa 6 - -
uccnedyemotl HeUOKOCmu»
3 Pa3nen 1. CTtpoenue Belie- JlaGopaTtopHnast pabota 6 4 5
CTBA «Onpenenenue peppakium
Pa3nen 2. Xumnueckas tep- JlaboparopHnas pabota
3 MOJAMHAMHUKA «Onpedenenue unmezpanbHoU 6 4 6
Meniomol pacmeopenust Conu u
Meni1omol 2UOPAMayUuU»
Paznen 3. Xumuueckue u JlaGopaTtopHnast pabota
4 (azoBbIe paBHOBeCHSI «Onpedenenue KOHCMAanmyl pag- 6 - -
HOBECUsl XUMUYECKOU DeaKyuily




TpynoémkocTb, 4ac
No HaumenoBanue paznena ®opma npoBeneHUs pes Pp— pe
JUCHIUTUTAHBI (MOJIYIIN) 3aHIATHSA
3a049YHOC
Pa3nen 3. XumMunueckue u JlaboparopHnas pabota
5 (a3oBbIe paBHOBECHS «Bausnue memnepamypy na KoH- 6 - -
CMAHMy pAGHOBeCUs»
Paznen 3. Xumuueckne u JlaboparopHnas pabota
6 (pazoBble paBHOBeECHUS «OrnpeeneHne KOHCTAHThI JHC- 6 i i
COLIMALINY CJIA0BIX 3JIEKTPOJIU-
TOB»
Pa3nen 4. DaekTpoxumus JlaboparopHnas pabota
7 «Onpedenenue KOHCManHmol 6 4 6
ouccoyuayuu ciabwvlx 1eKmpo-
JIUMO8)
Paznen 4. DaexkTpoxumus JlaGopartopHnast pabota
8 «3/{C. I'anveanuueckue 6 - -
91eMEHMbLY
Pa3nen 5. Xumuueckast ku- Jlaboparopnas paboTa
9 HETHKA «OrnpeneneHne KOHCTaHThI CKO- 4 4 5
POCTH PA3NIOKEHUS MypeKCHIa
B Kucioi cpene (1-i nopsaok)»
Pa3nen 5. Xumuueckast ku- Jlaboparopnas pabota
10 HeTHKa. «OrnpeneneHue KOHCTaHThI 4 i i
CKOPOCTH pazlioKeHus dpupa
11eJI0YbI0 (2-1 OPSAIOK)»
HUroro: 50 16 24
5.4. leTaju3anusi CaMOCTOATEJIbHONH padoThI
No HaumenoBanue paszzaena Bun camocrosTenbHOM OqH;PYHOErng:;;a ‘IZ:;HO_
JUCIUIUIAHBI (MOJYJIS1) paboThI 20O
[TonroroBka k onmpocy
1 Paznen 1. Ctpoenue BemecTBa (pa- 0 TeMe J1abopaToOpHOit 4 8 6
00Ta: MOJIEKYJISIPHBIE CIIEKTPBI) paboTHI U 3aLIUTE OTYET-
HBIX MaTepUaJoOB
Paznen 1. Ctpoenue BemecTBa (pa- Hoxrotoska K ortp oy
2 | 6ora: OmpeneneHue napaxopa mc- 1O TeME 1a00paTOpHOii 4 6 4
. paboTHI U 3aIUTE OTUET-
CIIeTyeMOM KUIKOCTH )
HBIX MaTepUaJOB
[ToaroroBka k onmpocy
3 Pasznen 1. Ctpoenue Bemectsa (pa- 10 TeMe J1abopaToOpHOit 7 5 4
6ota: Onpenenenue pedpakitnm) paboTHI U 3aIUTE OTUET-
HBIX MaTEpUaJOB
Pazpen 2. Xumundeckas TepmoinHa- [ToaroroBka k onpocy
4 | MuKa (pabota: OnpeneneHue UHTeE- 10 TeMe J1abopaToOpHOit 20 o5 23
rpajibHON TEIUIOTHI PACTBOPEHUS paboTHI U 3aLIUTE OTYET-
COJIM M TETIJIOTHI TUAPATAIIH) HBIX MaTepUaJoOB
Paznen 3. Xumunueckue u ¢azoBbie [ToaroroBka k onpocy
5 | paBHOBeCHS (pabota: Ormpenenenue | 1O TeMe JIaOOPaTOPHOU 10 24 99

KOHCTAHTBhI JIUCCOILMAINU CIa0BIX
AIIEKTPOIIUTOB)

paboTHI U 3aIUTE OTYET-
HBIX MaTepUaJIOB
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Ne HanmenoBanue pasena Bu caMOCTOSITETBHOM qu;pymzr;i?;;’ qizﬂo_
JTUCIUIUTAHBL (MOJTYJIS) paboThI Sa04HOR
Pazgen 3. Xumuueckue u (a3oBbie [ToaroroBka k onpocy
g | paBHoBECHS (pabota: BnusiHue temM- | 10 Teme J1abopaTOpHOI 10 o5 23
neparypy Ha KOHCTaHTY paBHOBE- | paOOTHI U 3alUTE OTYET-
cHs) HBIX MAaTEpUAIOB
Paznen 4. Dnexrpoxumust (padbora: [ToaroroBka k onpocy
7 Ornpezenienrie KOHCTAHTBI JUCCOIIH- 0 TeMe JIa0OpaTOPHOM 10 20 18
aluu caa0bIX DJICKTPOIUTOB) paboTHI U 3aIUTE OTYET-
HBIX MaTepUajIoB
[ToaroroBka k onpocy
8 Pazmen 4. Dnektpoxumus (pabora: | 1O TeMe TabopaTOpHOU 10 o5 23
DJIC. NambBaHUYECKUE IIEMEHTHI) paboTHI U 3alTUTE OTYCT-
HBIX MaTepUajIoB
Pazmen 5. Xumuueckas KHHETHKA [Toxroroska k onpocy
9 (pabora: OmpenencHre KOHCTAHTHI | TIO TEME JIAOOpaTOPHOU 3 15 15
CKOPOCTH pa3jIoKEeHHUs MypeKcHaa B | pabOThI U 3aIUTE OTYET-
Kkucioi cpene (1-i nopsaokx)) HBIX MAaTepUaJIOB
Paznen 5. Xumnueckass KUHETUKA [Toaroroska k onpocy
10 (pabora: OnpenerneHrne KOHCTAHTHI 0 TeMe JIa0OpaTOPHOM 4 15 15
CKOPOCTH pa3ioxkeHus 3upa 1e- paboThI U 3alIUTE OTYET-
JI04bl0 (2-1 TOPSAJIOK)) HBIX MAaTEepUaJIOB
Paznen 5. Xumnueckass KUHETUKA [Toaroroska k onpocy
11 (pabota: Biausinue TemriepaTypbl Ha 0 TeMe JIA0OPaTOPHOM 4 15 15
CKOPOCTh XUMUYECKOU PEaKIUN) paboTHI U 3alIUTE OTYET-
HBIX MaTepUajIoB
[ToaroroBka kK MPOMEKYTOUHOM N3yuenne neKIMOHHOTO 36,4 13,4 13,4
1o | aTTecTaiuu (ax3aMeHy, 3adeTy C | MaTepuana, JUTepaTypHBIX
OIICHKOM) HMCTOYHHKOB B COOTBET-
CTBUHU C TEMATUKOU
HToro: 117,4 187,4 171,4
6. [lepevyeHb y4eOHO-MEeTOMYECKOT0 O0ecrieYeHUsI MO AUCHUIJINHE
OcHoBHAasi U JONOJIHUTEJILHAS JIUTEPATypa
l:][\ji[ ABTOp, HAaUMCHOBAHHEC I/IS/E[‘E(:I’?I/IS[ HpI/IMe‘IaHI/Ie
OcHoBHasi yueOHasi iuTeparypa
1 HYKOB, B.B. ®usnueckast XuMusI: y‘le6HI/IK AJis1 CTYACHTOB OYHOT'O
U OYHO-320YHOTO OTJCNICHHH XUMHYECKHX (DaKyJIbTETOB BY30B /
B.B. JIykoB, A.H. Mopo30B; MUHUCTEPCTBO HAayKH M BBICILETO
obpazoBanust P®, denepanbHOe rocynapcTBEHHOE aBTOHOMHOE 5
00pa3oBaTeNIbHOE YUPEXkKJICHUE BhICHIEro obpazoBanus «HOKHbIM TonHoTexcToBbId
denepanbHBIl YHUBEPCUTET». — 2-€ HM3., pacmup. u gom. — Po- | 2018 HSSTHY;ZIEH E);Oie
ctoB-Ha-Jlony; Taranpor: M3marensctBo FOxHOTO (enepambHOro pomg*
ynusepcuteta, 2018. — 238 c.: wi. — Pesxxum noctyna: no noanuc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubmmorp. B xuH. — ISBN 978-5-9275-2976-6. — TekcT: aiek-
TPOHHBIN.
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http://biblioclub.ru/index.php?page=book&id=561130

Ceupunos, B.B. ®usnueckas xummus: ydebHoe mocodbme / B.B.
Ceupunos, A. B. CBupunos. — Cankr-IletepOypr: Jlans, 2021. —
600 c. — ISBN 978-5-8114-2262-3. — TekcT: anexkTpoHHbIH // JIaHb:
AIEKTPOHHO-OMOTHOTeUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168989 — Pexum moctyma: 1uisi aBTO-
pu3. MoJIb30BaTeNen

2021

ITomHOTEKCTOBBIM
JIOCTYT NIpU BXOJ€
110 JIOTUHY U Na-
pomro*

ITonora, A.A. ®usudeckas xumus: yuyeoHoe nocooue / A.A. Ilo-
nmoBa, T. b. [lomosa. — Cankr-IletepOypr: Jlanb, 2021. — 496 c. —
ISBN 978-5-8114-1796-4. — Texct: snekTpoHHbIH / JlaHb: 37€K-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/168801 — Pexxum moctyma: ajisi aBTO-
pH3. TOJIB30BATENEH

2021

ITomHOTEeKCTOBBIM
JOCTYTI TIPH BXOJIe
IO JIOTHHY U T1a-
pomro*

JononnurtenbHasi yaeOHas1 JuTEpaTypa

Ceupuznos, B.B. ®usnueckas xumwus: ydeOHoe mocodbme / B.B.
Ceupunos, A.B. CeupunoB. — Cankrt-IletepOypr: Jlans, 2016. —
600 c. — ISBN 978-5-8114-2262-3. — TekcT: 3JeKTpOHHBIH //
DneKkTpoHHO-OMOIMoTeyHas cuctema «Jlanb»: [caiit]. — URL:
https://e.lanbook.com/book/87726 (nata obpamenus: 24.10.2019).
— PexkuM noctyma: Juis aBTOpuU3. OJIb30BaTENECH.

2016

IToTHOTEKCTOBBIM
JIOCTYII TIPH BXO-
e TI0 JIOTHHY U
mapoio™*

BpyHnos, B.T. MonekyJisipHble CNIEKTPbI, XUMHUYECKasi TEPMOANHA-
MUKa, DJIEKTPOXUMUS U KUHETHKAa XUMHUYECKUX PEaKIHil: METO.
YKa3aHUs [0 PEIICHUI0 KOHTPOJ. 3aJaHWid IJIS CTYJACHTOB 3a04.
¢dak. cmenmampHocTeli 280202, 240502, 261201 uHXKEHEPHO-
9KOJIOr. ¢ak. (koHTpoi. paboTsl Ne 1, 3) / B. T. Bpynos; Ypai. roc.
JeCOTeXH. YH-T. - ExarepunOypr: YIJITY, 2008. - 30 c. - bub-
JUOTP.: c. 30. - Pexxum JIOCTYTIA!
https://elar.usfeu.ru/handle/123456789/47

2008

DNEKTPOHHBIHI
apxuB YI'JITY

bpynos, B.T. Bonpocs!l u 3agaun mo ¢Gpu3n4ecKoi XUMHUH: METO].
yYKa3aHUs I CaMOCTOSIT. PabOTHI CTYIEHTOB HMHIYKEHEP.-IKOJIOT.
dak. cremmanbHocteir 240100, 240502, 280202, 261201. Y. 1 /
B.T. bpynos, B. B. CBupuznos; Ypan. roc. necorext. yH-T, Kad.
¢u3., opraH. XUMHU ¥ HAaHOJHCIIEPC. TEXHONIOTHH. - EkatepunOypr:
VIIITY, 2010. - 42 c. - Pexxum JIOCTYyTIA:
Brunov_V.T., Sviridov_V.V.chl.pdf

2010

DNEeKTPOHHBIN
apxus YI'JITY

bpynos, B.T. Bonpochl u 3anaun 1o pu3n4ecKoi XUMHH: METO]I.
yKa3aHusg A CaMOCTOSIT. pabOThl CTYJEHTOB WH)KEHEP.-3KOJIOT.
dax. cnennansHocTeit 240100, 240502, 280202, 261201. Y. 2. / B.
T. bpynos, B. B. CBupunoB; Ypan. roc. necorexH. 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 YI'JITY

Bbpynos, B.T. Bonpocsl u 3anaun no Gpu3n4ecKo XUMUU: METO/.
yKa3aHusl JJIi CaMOCTOSIT. pabOThl CTYIEHTOB HMHXKEHEP.-IKOJIOT.
dax. cnenmansHocteit 240100, 240502, 280202, 261201. Y. 3 /
B.T. bpynos, B. B. CBupunos; Ypain. roc. gecotexH. yH-T, Kad.
¢bwu3., opraH. XuMUHM U HAHOIUCIIEPC. TEXHOJIOTHH. - ExaTepuHOypr:
YIJITY, 2011. - 40 c. — Pesxxum moctyna: Brunov V.T_3.pdf

2011

DIEeKTPOHHBIN
apxuB YI'JITY

*- mpesk/ie YeM MPOUTH IO CChUIKE, HE0OXOTUMO BOWTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM HMH(pOpMalMOHHO-00pa30BaTeNbHOM cpelbl obecrevnBa-
€TCs COOTBETCTBYIOIIMMU CPeJICTBAMH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
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https://e.lanbook.com/book/168989
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

DJIeKTPOHHbIE OHOJINOTEYHbIE CHCTEMBI
Kaxnprit oOydaromuiicss obecredyeH JOCTYIOM K 3JEKTPOHHOW OMOIMOTEUHOH CcHcTeMe
YTJITY (http://lib.usfeu.ru/), DBC Uznatensctra Jlans http://e.lanbook.com/, 36C Yuusepcurert-
ckas oubmuoreka omaiin http://biblioclub.ru/, snekrponnas obpasoBarenbHas cucrema «O06pa3zo-
BatenbHas miatgopma KOPANTY conepikalnux H3AaHUs [0 OCHOBHBIM H3y4aeMbIM AHCIMIIIHHAM
1 cOPMUPOBAHHBIX MO COTJIACOBAHUIO C MpaBooOIaaTesIMU y4eOHOM U yueOHO-METOINYECKOM
JTUTEPATYPHI.

CnpaBouHble 1 HHPOPMAIUOHHbIE CHCTEMBI
1. CnpaBouHo-tipaBoBas cuctema «Koncynprant [lmtocy.
2. UndpopmarmonHo-mpaBoBoi nmoptan ["apant. Pexxum nocryna: http://www.garant.ru/
3. Basza mannbeix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonasibubie 6a3bl JAHHBIX

1. MudopmanmonHbie cucTeMbl, OAHKU JaHHBIX B 00JIACTH OXPaHbI OKPYXKAIOLICH CpeIbl U
pUpoonobp30BanHus — Pexxum poctyna: http://MuHOprupoeipo.pd

2. HNudopmanmnonHas cUCTEMA «TEXHOPMATHUB». — Pexum Jocryna:
https://www.technormativ.ru/;

3. Hayunas snextponHas 6ubnmoreka elibrary. — Pexxum mocryna: http://elibrary.ru/ .

4. DNeKTPOHHBIA (POH/ MPABOBBIX U HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB // AKIIMOHEp-
Hoe obOmectBo «MHpopmarmonnas kommanus «Komeke» (https://docs.cntd.ru/). Pexxum mocryma:
CBOOOHBII.

5. Dxonomuueckwuii mopran (https://institutiones.com/). Pexxum noctyma: cBOOOTHBIM.

6. — Nudopmanmonnas cucrtema PBK (https://ekb.rbe.ru/). Pexxum mocryma: cBo6on-

HBIH.

7. — OdunmanbHbIN HHTEPHET-TIOpTAN IpaBoBor nH(Gopmaruu (http://pravo.gov.ru/). Pexum
JOCTYTIA: CBOOOTHBIN

8. — ba3a moJHOTEKCTOBBIX U OMOIHOrpapUUECKUX OMUCAHUI KHUT U MEPUOTUICCKUX H3/1a-
uuit (http://www.ivis.ru/products/udbs.htm). Pexwum goctyna: cBoOOIHBI#H

9. denepanbHas ciy)0a rocyIapCcTBeHHOM ctaTcTUKU. OduiinanibHas

7. ®oH/1 OLEHOYHBIX CPEJACTB IJIsi MPOBeIeHHUs MPOMEKYTOUHOI aTTecTalun
00y4YaIOIIHXCS MO JTUCIUTLINHE

7.1. IlepedyeHb KOMIETEHIMI ¢ YKa3aHHEM 3TaNoB UX ()OPMHPOBAHHUS B IpoLecce 0CBOCHHUS
o0pa3oBaTe/IbHON NPOrPAMMBI

PopmupyemMble KOMIETEHIIUH Bun u popma koHTpOIIS

OIIK-1 - CnocobeH u3ydaTh, aHAIW3UPOBATH, MC-
M0JIb30BAaTh MEXaHM3Mbl XMMHUYECKHX PEaKIHil, mpo-
UCXOZAIINX B TEXHOJOTMYECKHX ITpoLeccax U OKpy-
JKaloIIeM MHpE, OCHOBBIBASICh HA 3HAHUAX O CTPOCHHUH
BELIECTBA, NIPUPOJIE XUMHUYECKON CBA3M U CBOMICTBAX
Pa3IUYHBIX KJIACCOB XMMHUYECKUX 3JIEMEHTOB, COEIU-
HEHUI1, BELIECTB M MaTEPHAIIOB

IIpoMe:KyTOYHBIN KOHTPOJIb: KOH-
TPOJIBHBIE BOIIPOCHI K DK3aMEHY U 3a-
YETY C OLICHKOU

Texkyuuii KOHTPOJIb: OIPOC, 3aLUTA
OTYETHBIX MaTEpPHAJIOB IO TeME J1abo-
paTopHOii paboThI

7.2. Onucanue nokaszarejed 1 KpuTepueB OLICHUBAHMSI KOMIIETEHIIMA HA Pa3JIMYHBIX 3Tanax
uX (popMupoOBaHMS, ONIMCAHME IIKAJ OLIEHUBAHUS

Kpurepun oneHnBaHusSI YCTHOTO OTBeTa HA KOHTPOJIbHBIC BONPOCHI JK3aMeHa (IpoMe-
KYTOYHBIIl KOHTPOJIb, popmupoBanue komnereHuun OITK-1)

«5» (omauuno) — NaH NMOJTHBIN, pa3BEPHYTHII OTBET HAa MOCTaBJIEHHBIN BONPOC, MIOKAa3aHa CO-

BOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTe, JOKa3aTeIbHO PACKPHIThl OCHOBHBIE MOJIOXKEHUS Te-
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MBbI; B OTBETE MPOCIECIKUBACTCS YETKAsI CTPYKTYpa, TOTHIECKAsl MOCIEA0BATEILHOCTD, OTPaKAIOIIas
CYIIHOCTb PacKpbIBAEMbIX NOHSATHH, TEOpUH, sBJICHUN. 3HaHUE 00 OOBEKTE NEMOHCTPUPYETCS Ha
(oHE MOHUMAHUS €r0 B CUCTEME JaHHOW HAYKH M MEXIAMCIHUILUTMHAPHBIX CcBsi3ei. OTBET M3JI0KEH
JUTEPATYPHBIM SI3BIKOM B TEPMHUHAX HAYKH, IIOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha yTOY-
HSIOIIIE BOIIPOCHI;

«4» (xopowo) — naH TOJHBIN, pa3BEPHYTHI OTBET Ha MOCTABJICHHBIA BOMPOC, MOKA3aHO
YMEHHE BBIICTTUTH CYIIECTBEHHBIC W HECYIIECTBEHHBIC MTPU3HAKU, PUIHMHHO-CIICICTBEHHBIC CBSI3H.
OTBeT 4eTKO CTPYKTYPUPOBaH, JIOTHUYECH, U3JIOKEH B TepMUHAX Hayku. OIHAKO JOMYIICHbI HE3Ha-
YUTENbHBIC OMIMOKH WU HEI0YEThI, HCIIPABJIICHHBIE 0aKalaBPOM C MOMOIIBI0 «HABOISAIINX) BOMPO-
COB;

«3» (yoosnemsopumenvHo) — NaH HETIONHBIA OTBET, JIOTUKA U IOCIEA0BATEILHOCTh U3J10-
KCHHUSI UMEIOT CYIIECTBEHHBIC HapyImeHus. [JomymeHpl rpyoble OMMOKK TPU ONPEACIICHUN CYITHO-
CTH PacKpbIBAEMBIX MOHATHI, TEOPUH, SBICHUIA, BCICICTBUE HEMOHUMAaHUS 0aKaIaBpOM HX CyIIe-
CTBCHHBIX U HECYIICCTBEHHBIX MPU3HAKOB U CBs3el. B O0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE pac-
KPBITh KOHKPETHBIC MTPOSIBIICHUST 0000IIEHHBIX 3HAHUH HE 1MoKa3aHo. PedeBoe opopmieHue Tpedyer
MOTIPABOK, KOPPEKIINH;

«2» (HeyOoenemeopumenvbHo) — OakaiaBp JEMOHCTPUPYET HE3HAHUE TEOPETHUUECKUX OCHOB
npeaMera, He yMeeT JellaTh apryMEHTHPOBAaHHbBIC BBIBOJBI M NPUBOIUTH MPUMEPHI, MOKA3bIBACT
cnaboe BIIAJICHUE MOHOJIOTMYECKON PEYbl0, HE BIIAJICET TEPMUHOJIOTHEH, MPOSIBISET OTCYTCTBHUE
JIOTUYHOCTHU ¥ TOCIIECIOBATCIILHOCTH H3JIOKCHHUS, JEJIAeT OMUOKU, KOTOPhIE HE MOXET WCIPABHTH,
JlaKe TPU KOPPEKIIMH MPETI01aBaTelIeM, OTKa3bIBACTCSl OTBEYATh HA 3aHSATHH.

Kpurtepnu oneHnBaHus YCTHOIO OTBeTa HAa KOHTPOJIbHbIE BONPOCHI 3a4eTa (NMPOMeEKy-
TOYHBIIl KOHTPOJIb, opmupoBanue komnerenuun OIIK-1)

«5» (omauuno) — Bce KOHTPOJIbHBIE MEPONPUATHS (TECTHI; OMPOC MO0 TeMaM J1a0opaTOPHBIX
paboThI, 3aIIMTa OTYETOB) BBIOJIHEHBI B CPOK; 0(OpPMIIEHHE, CTPYKTYpa U CTHIIb PabOTHI - 00pas-
LIOBbIE; J1a0OpaTopHble pabOThI BBINOJIHEHBl CAMOCTOSITENbHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000-
LIEHMSI, 3aKJIIOYeHHs] M BbIBOJbI. OOyuaroluiics MpaBWJIBHO OTBETHJI HAa BCE BOIIPOCHI 3auera C
OLICHKOM;

«4» (xopouio) — Bce KOHTPOJIbHbIE MEPONPUATHUS (TECTHI; OIPOC MO TEMaM JIaOOPaTOPHBIX
paloThl, 3alIMTa OTYETOB) BBIOJHEHBI B CPOK; B O(POPMIIEHUH, CTPYKTYpE U CTHUIIE pabOThI HET
rpyObIX omuOoK; J1adopaTopHble pabOThl BBHIIOJHEHBI CAMOCTOSATENbHO; MPUCYTCTBYIOT COOCTBEH-
Hble 00001eHNs, 3aKJII0OYeHNs U BbIBO/IbI. OOyyaromuicss OTBETUII Ha BCE BOIIPOCHI 3aUeTa C OILIEH-
KOH C MOMOIIBIO «HABOJSIINX)» BOIIPOCOB,;

«3» (yooenemeopumenvbHo) — KOHTPOIbHBIE MEPOTIPUATHS (TECTHI; OMPOC MO TeMaMm Jiabopa-
TOPHBIX PaOOTHI, 3aIUTA OTYETOB) BHITIOJIHEHBI C HAapyIIeHHEM Tpaduka; B 0pOpMICHIH, CTPYKTYpE
U CTUJIEe paboOThl €CTh HEJOCTAaTKH; JabOpaTOpHbIe PabOThl BHINOIHEHB! O] PYKOBOJICTBOM IPEIo-
nasatens. O0ydaromuiics OTBETHII TOJIBKO Ha MOJOBHUHY BOIIPOCOB 3a4€Ta C OLICHKOM;

«2» (Heyooeremsopumenvro) — odopMieHre paboThl (TECThI; OMPOC MO TeMaM Jabopatop-
HBIX paboThl, 3alIUTa OTYETOB) HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT WIIM C/€JIaHbl HETpa-
BUJIbHBIE BBIBOJIBI M 0000mmIeHus. OOydaronuiics He OTBETWJI Ha BOIPOCHI MPH Claye 3adera C
OLICHKOM.

Kpurtepun oueHnBaHuUsI ONpPoOCAa YCTHOIO OTBeTa MO TeMme JIaOopaTopHOi padoThl (Te-
Kyl KOHTPOJIb, popmupoBanne komnerenmun OIK-1):

«35» (omauuno): ONMIPOC TMPOUJIEH C MIEPBOTO pasa; JIaH MOJHBIN, pa3BEpHYTHIN OTBET HA BCE 3a-
JaBaeMble MperoiaBaTesieM BOIPOCH], MOKAa3aHO 3HAHKWE M MOHMMaHue TeMbl. OOydaronuiics mpa-
BUJILHO OTBETHJI Ha BCE BOIPOCHI IPU cOOECEeIOBaHUM, 3HAET M MOHUMAET XOJ BHIMOJIHEHUS Mpe-
cTosiIIel J1abopaToOpHON PabOTHI.

«4» (xopowo): onpoc MPONAEH CO BTOPOW MOMBITKH; JaH IMOJIHBIM OTBET Ha BCE 3aJjaBacMble
IpernoiaBaTesieM BOIIPOCH], OKa3aHO 3HAaHUE M MOHMMaHue TeMbl. O0ydaromuiicss mpu cobeceno-
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BaHWU MPABWIHHO OTBETHJI Ha BCE BOMPOCHI C TIOMOIIBIO MPEMoaBaTelis, 3HAeT U TMOHUMAET X0
BBITIOJTHEHUS IPEACTOSIICH J1a00paToOpHOI pabOTHI.

«3» (yoosnemeopumenvbHo): ONPOC MPOUIEH C TPEThEH MONBITKH; JaHBI OTBETHI HA MOJIOBUHY
3aJlaBaeMbIX MPENoaBaTeIeM BOIPOCOB, MOKAa3aHO 3HAHUE OCHOBHBIX MOHSTUN TEMbI, BHIHECEHHOMN
Ha OTpocC. B 0TBeTE CTYACHTOB OTCYTCTBYIOT BBIBOJBI. ¥ MEHUE PACKPHITH KOHKPETHBIC MPOSIBIICHUS
00001IeHHBIX 3HaHUI He nokazaHo OOydaroluiicss IpHU OMpoce MPABHJIBHO OTBETUJI Ha OOJBIIYIO
YacTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe oopmieHne TpedyeT MomnpaBoK, KOPPEKIHUU; CTY-
JICHT 3HAeT X0/l BBIMOJIHEHHUS MIPeICTOsIIEH 1a00paTOPHOM PabOTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE TMPOWUEH, 00yJaIOUINIiCS HE 3HAET OCHOB TEMBI, HE
CHOCOOEH JieNnaTh apryMEHTHPOBAaHHBIE BBHIBOJABI M IMPUBOJIUTH MPUMEpHI, ITOKa3bIBaeT ciaboe Bia-
JICHHE MOHOJIOTHUYECKOU peublo, HE BIaIeeT TEPMHUHOJIOTHEH, MPOSIBIISIET OTCYTCTBUE JTOTHMIYHOCTH U
MOCJIEI0BATEIBHOCTH H3JI0KEHHUS, AENIaeT OMIMOKU, KOTOPhIE HE MOXET UCIPAaBUTh, JaKe MPU KOP-
PEKIIMU TperoaaBaTesieM, OTKa3bIBaCTCsS OTBEYaTh Ha BOMPOCHL. OOydaromuiics He CMOT OTBETHUTh
Jla’ke Ha MOJIOBUHY 33/IaHHBIX €My BOIPOCOB, HE 3HAET X0J1a MPOBEACHUS MPECTOsALICH 1abopaTop-
HOU pabOoTHI.

Kputepuu oueHMBaHUsI 3alIMTHI OTYETHBIX MATEPHAJIOB MO TeMe J1a00paTopHOii pado-
ThI (TEKYIIHii KOHTPOJIb, (hopmupoBanune komnereHuun OITK-1)

«5» (omauyno): paboTa BBHIMOJIHEHA B CPOK; OOpMIIEHHE U COAepXkaTelbHas 4acTh OTYeTa
o0pa3ioBbie; paboTa BHITIOJHEHA CaMOCTOSITEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIICHUS, 3a-
KIIFOUEHUS U BBIBOABL. OOy4arouuiicss mpaBUJIbHO OTBETHII Ha BCE BOMPOCHI MPU 3aIIUTE OTYETHBIM
MaTepUasoB.

«4» (xopowo): paboTa BBIIOJHEHA B CPOK; B O(DOPMIICHHH OTYETA U €ro COJAEp>KaTeIbHON Ya-
CTH HET TPyObIX OMmMMOOK; paboTa BHIMOJTHEHA CAMOCTOSITEIBHO; MPHCYTCTBYIOT COOCTBCHHBIC
0000111eHNS, 3aKITI0YeHHS ¥ BBIBOIbI. OOyUalONUICs MPH 3alIUTEe OTYETHBIM MaTepUajoB MPaBUIIb-
HO OTBETHMJI Ha BCE BOIIPOCHI C TIOMOIIBIO TPENOaBaTEIs.

«3» (yooenemsopumenvro): paboTa BBINOJIHEHA C HapylIeHHeM rpaduka; B opopmIiIeHUH, CO-
Jep KaTeIbHOM YacTH OTYeTa eCTh HEeIOCTAaTKU; paboTa BHITIOJHEHA CAMOCTOSTENFHO, TIPUCYTCTBY-
10T coOcTBeHHBbIE 00001eHns. OOyJaronuiicss mpy 3aluTe OTYETHHIM MaTEpHUajIOB OTBETHI HE Ha
BCE BOIPOCHI.

«2» (neyooeremeopumenvro). opopmiieHHEe pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIH CJIeJIaHbl HEMPaBUJIbHBIE BBIBOJBI U 0000meHusI. OOyJaronuics He CMOT 3alUTUTh
OTYETHBIC MAaTEpPUAIBI U TIOSCHUTH MPECTABICHHbIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHBbIE 32/IaHUS WIH WHbIEe MATEPHAJIbI, HEO0X0AMMBbIe 1JIsl OLleHKH 3Ha-
HU, YMEHUI, HABBIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XaPAKTEPU3YIOLIMX dTanbl popMupo-
BaHMs KOMIIETEHINH B MIpoLecce 0CBOeHHUs 00pa30BaTeIbHOM MPOrpaMMbl

KoHTpoJibHBIE BOIPOCHI K 9K3aMeHY (IIPOMEKYTOYHBINH KOHTPOJIb)

1. Mepsb! kosmnyecTBa KOMIIOHEHTOB B cucTeMe. MakpOCKOIIMYECKNE CBOMCTBA BELIECTBA;
METO/Ibl UX OTIpe/IeTICHUSI.

2. Onucanue paBHOBECHS B pEalIbHBIX CUCTEMaX. AKTUBHOCTH, KOA(PPHUIIMEHTH aKTUBHOCTH.
Bripaxkenue 15 3akoHa IeHCTBYIOIIMX Macc.

3. 3 r Bomoposa HaxoauTcs nof nasienueM 1 atm npu temmneparype 0°C. [locne pacmuenus
npu P=const ra3 3ansut o0bem 15 51. TpeOyeTcst onpeneTuTh COBEPIICHHYIO padoTy, KOJTHIECTBO
MIOJIyYEHHOT'0 Fa30M TeIlIa U U3MEHEHNE BHYTPEHHEN DHEPTHUM.

4. Knaccugukanusi MOJIEKYJ BEIIECTB IO MOMEHTaM UHEPIMH. MOMEHTHI HHEPLIUH JIBYX-
aTOMHBIX MOJIEKYJI: METO/IbI OIIPE/IEICHHUS.

5. BausiHue teMrepatypbl Ha XuMuieckoe paBHoBecue. OnpesesieHre KOHCTaHThl paBHOBE-
CHsI TP IPOU3BOJILHON TeMIlepaType (ABa METo/a).
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6. OnpenenuTs N3MEHEHNE BHYTPEHHEN dHEPIruu Ipy HarpeBaHuu S r a3ora ot 15 no 25°C
IIPU MIOCTOSIHHOM 00beMe. TemnoeMKoCTh ra3a B3SITh COTJIaCHO MOJICKYJISIPHO-KHHETUYECKON Teo-
pumn.

7. Buibl XUMUYECKOH CBSI3H, MOJSPHAS CBA3b. DJIEKTPUUECKUN JTUIOJIBHBIA MOMEHT MOJIE-
KyJbl; €ro onpenenenue. [longpuzanus u noaspusyeMocTb.

8.BnusHue Temiieparypbl Ha XuMudeckoe paBHoBecue. Onpe/esieHrne BeTMUuHbI TeII0BOT0
s dexTa peakun u3 ypaBHenus Bant-I'odda.

9. Onpenenurte KOIMYECTBO TEIIOTHI, KOTOPOE HEOOXOIMMO sl HarpeBaHus rnpu V=const
25 r kucnopoaa, Haxozsuerocs npu 350°C, ot 1013 go 5065 rlla.

10. Buabl MEXMOIEKYISIPHBIX B3AUMOJICHCTBUH JIJIsl BEIIECTB C PA3JIMYHBIM arperaTHbIM CO-
CTOSIHUEM.

11. BeiBoa 1 aHaM3 ypaBHEHUS U30XOPbl XMMUUYECKON pEeaKIH.

12. 5 71 KPUINTOHA, B3ATOTO IIPH HOPMABHBIX YCIOBUAX, HarpeBatoT 10 600°C mpu nocTosH-
HOM oO0beMe. KakoBo KoOHEeUHOe JaBjeHHE ra3a, KOJIUYECTBO TEIlia, 3aTPayeHHOr0 Ha HarpeBaHue u
W3MEHEHWE BHYTPEHHEHN 2HEpruu ?

13. Makpockonuueckue CBOiCTBa BemlecTBa. [[puMepsl IKCTEHCUBHBIX (aIIUTHUBHBIX ) U UH-
TEHCUBHBIX CBOMCTB.

14. BeiBog 1 aHanu3 ypaBHEHUS U300apbl XUMHUECKOMN pEeaKIItu.

15. Berauciuthb TerioBoi 3G (GeKT peakiuu:

CO + Cl2 = COCl; (ra3) npu 298K:

a) npu P=const

0) mpu V=const.

AH® 298(co) = -110,53 xJI/M0J1b

AH® 298(ci2) = 0

AH® 298(co) = -219,5 KJIx/MOTIb.

KoHTpoJbHbBIE BOIIPOCHI K 3a4eTy (IIPOMEKYTOYHBIN KOHTPOJIb)

1. Tumsl 371€KTPOIOB.

2. I'paduyeckoe u aHAIUTUYECKOE PEIICHHE YpaBHEHUsI AppeHunyca.

3. JIBe peakuuy OIMHAKOBOTO MOPsIIKa UMEIOT paBHBIE MTPEIIKCIIOHEHIIMAIbHBIE MHOKHUTE-
JIM, HO MX PHEPrUM aKTUBalMK pasznudatorcs Ha 41,9 k/[x/mMonb. Paccuntath COOTHOIIEHHE KOH-
CTaHT cKopocTel 3Tux peakuunii npu 600 K.

4. Teopust 2JIEKTOIUTUYECKON JUCCOIMAIIU AppeHuyca

5.HeobOpaTumble peakiiuy nepBoro nopsaka. Bpems nonypeakum.

6. [To maHHBIM CTaHIAPTHBIX JIEKTPOAHBIX MOTEHIMAIOB paccuuTath pu 298K KoHCTaHTY
PaBHOBECHSI PEAKLIUU:

Cu+2Ag"=Cu* +2Ag

Hanucarp cxemaTH4eCKH raJlbBAHUYECKUIN DJIEMEHT, B KOTOPOM IPOTEKAET 3Ta PEAKIIMS.

7.Monnoe npousseneHue Boabl. [lonsitue pH pactBopa.

8. Onpenenenne NopsaaKa peakiuy.

9. Jlnst siieMeHTa COCTaBJICHHOTO U3 BOJAOPOIHOTO AJIeKTpoaa B pactBope geHona CeHsOH ¢
KoHIeHTpanuei 0,3 MoJIb/I 1 KatoMeNnbHOTo oy neMenTa ¢ konueHtpanueir KCI pasnoit 1
Moute/n, Beraucutsh IJ1C u pH pactBopa denona.

10. Xumnueckas kuHeTHKa. OCHOBHBIE TIOHATHS XUMHUYECKON KUHETHKU.

11.ducconmarys crabbIX KHCIIOT U OCHOBAHUH.

12. DJIC snemeHTa:

Pt(Hz) | H* [ KCI | Hg:Cl2 | Hg

(PH2=1arm, a Cl" =1 monb/kr)

Pasna 0,529 B nipu 298 K. Kako pH pactBopa kucnotsi?

13. OcHOBHBbIE MOHATHUS U ONPEIEICHNUS XUMHUUECKON KHHETHKHU.
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14. TepmoinHaMuKa rajlbBAaHUYECKOT0 3JIeMEHTA. Y paBHeHHe HepHera.

15.PactBop 0,8293 r. xsopucroro 6apus B 1000 r. Boasl 3amep3aer npu T= -0,2009°C,
Kpuockonuueckas noctosiuaas Bojbl K = 1,86 kr-K/mons. OnpeaenuTs cTenenb AUCCOUUAIN XI10-
pucroro Gapwusi.

Bonpocsl, BBIHOCHMBIE Ha OIIPOC 10 TeMe J1a00paToOpHOii padoThl (TeKyLIUH KOHTPOJIb)

(pparmenT Kk JadopaTopHoi padore «OnpeneneHne HHTErPAIbHON TEIIOTHl PACTBOPEHUS
COJIM U TETJIOTHI THAPATALIUIY)
1. Chopmynupyiite 3akoH ['ecca.
2. Kaxue Bpl 3HaeTe cirydau npakTudeckoro npumMeHeHus 3akona ['ecca?
3. Kakas pa3zHuiia Mexy TeII0eMKOCThIO KAJIOPUMETPA U TEIIOEMKOCThIO KATOPUMETPUUECKON
CUCTEMBI?
4. [ToueMy u3MepeHre U3MEHEHUS TEMIIEPaTyphl JyUIlle ONPEeaTh rpaduuecKuM myrem?
5. IloyeMy U1t TOYHOTO OTIPEIENIEHUs TeIUIOTHI THApATalui He0OX01uMo 1 MOJIb BelecTBa pac-
TBOpUTH B 400 MOJISIX pacTBOpUTEIIS?

Bomnpocsl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB MO BbINOJIHEHHOI
JlabopaTopHoii padore (TeKylIHii KOHTPOJIb)

1. Henp u 3amauu 1a00paTopHOM pabOTHI;

2. OcHOBHBIE TEOPETHUECKHUE 3aKOHOMEPHOCTH JJAHHOTO pa3fena;

3. MeTouka mpoBeieHus JIa0opaTOPHO pabOTHI;

4. Haznauenue u npuHIMI paboThI 1a00paTOPHOTO 0OOPYI0BaHHUS / CTEHIOB;

5. AHanu3 NOJTY4YEeHHBIX B X0J1e Ja00OpaTOPHOI pabOThI pe3yabTaToB, OOBSICHEHUE MOTyUYCH-
HBIX PE3YJIbTATOB C YUETOM TEOPETHUECKUX 3aKOHOMEPHOCTEH.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHeii c()OPMHPOBAHHBIX KOMIIETeH Mt

Yposens chopmu-
POBaHHBIX KOMIIE- OneHnka [Nosicnenus
TEHLUN

Teopetnueckoe cojliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMoii 00ydeHus
yueOHbI€ 33/IJaHUS BHINOJTHEHBI.

«5» OOyyaromuiicss 1eMOHCTPUPYET CIHOCOOHOCTH HC-
(oTHMYHO) M10JIb30BATh 3HAHUS O COBPEMEHHOMN (PM3UUECKOI KapTHHE
MHUDa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHHUH BEIIECTBA JUIsl IOHUMAHUS OKPY)KAIOIIETr0 MHU-
pa U ABJICHUHN IPUPOJIBI

Bricokuit

Teoperndeckoe coaep)kaHHE Kypca OCBOCHO IIOJI-
HOCTBIO, BCE IPETyCMOTPEHHbIE MPOrpaMMoi 00ydeHHus
y‘—Ie6HBIe 3alaHus BBIITOJIHEHBI C HE3HAYUTCJIIBHBIMU 3a-
«y MEUaHUSMH.
bazoBbrit (xoporio) OOyyaromuiicss 1€eMOHCTPUPYET CIHOCOOHOCTH HC-

M0JIb30BaTh 3HAHUSA O OKPYXKAIOLIEM MHUpE, MPOCTpaH-
CTBCHHO-BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUU BEIIC-
CTBa JUIl MOHMMAHUS OKPYXAOIEro MHpa M sSBICHHH
IIPUPOBI

«3» Teoperudeckoe colepkaHue Kypca OCBOEHO 4a-

[Toporossrii .
(yaoBneTBOpHU- | CTUUHO, OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoii
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Yposenb chopmu-
POBAaHHBIX KOMIIE- Ornenka [osicuenns
TEHITUHA

TEIbHO) o0y4deHus yueOHBIX 3aJJaHHI BBIIIOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyuaromuiicsi AEeMOHCTPUPYET clladbie (IOporo-
BBIC) CITIOCOOHOCTH UCIOJIL30BATh 3HAHUS O OKPYKAIOIIEM
MHUpE, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUM BEIIECTBA ISl TOHUMAHUSI OKPY)KAIOIIETO MH-
pa u siBienui npuposl (B coorBerctBun ¢ OITK-2).

Teoperudeckoe conuep:kaHHe Kypca HE OCBOEHO,
OOJIBLIMHCTBO MPELyCMOTPEHHBIX TPOrpaMMOoil 00ydeHus
y4eOHBIX 3aJjaHui MO0 HE BBINOJIHEHBI, JTUOO ColepKat
rpyOble OMIMOKH; JONOJHUTENIbHAS CAMOCTOSITEIbHAs pa-

«2» 00oTa HaJ MaTrepuajoM He IpHUBeia K KakoMy-JIMOO 3Ha-
Huzkuit (HEyIOBIIETBO- | UNTEIHHOMY TOBBIIICHUIO KAayecTBa BBIMOJIHEHHS y4yeO-
PHUTEINBHO) HBIX 3a/IaHUM.

OOyuJarommiicss He CIIOCOOCH HCIIOIh30BaTh 3HAHUS
0 OKpYXalolleM MHUpe, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMCPHOCTAX, CTPOCHHU BCHICCTBA JIA IMOHUMAHHA
OKPY’KaIOIIET0 MUPA U SIBICHUH TPUPOIBI .

8. MeToauyeckne yKa3aHus JIsl CAMOCTOSITEIbHOI padoThl 00y4arommxcs

CamocrosTenbHas padoTa ClocOOCTBYET 3aKPEILICHHIO HABBIKOB PA0OTHI C YUSOHON M Hayd-
HOW JIUTEPATypOr, OCMBICIICHUIO U 3aKPETUICHHIO TEOPETHUECKOT0 MaTepralia 0 YMEHHUIO apryMeH-
TUPOBAHO TPEJIaraTh 3KOJIOTHYECKH 0€30MacHbIC TEXHOJIOTHH.

CaMocTosiTenbHasi paboTa BBIIIOJIHSAETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpEMs 110 3a/1aHUIO
U TP METOJMYECKOM PYKOBOJICTBE MpernojaBareis, Ho 0e3 ero HemocpeACTBEHHOro yyacTus (1pu
YaCTUYHOM HETIOCPEACTBEHHOM YYaCTHH MPEIoIaBaTelsl, OCTABIISIONIEM BEAYIIYIO POJb B KOHTPO-
7ie 3a paboTOil CTY/IEHTOB).

Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHOo0Opa3Hbl. OHM BKIIIOYAIOT B CEO05:

— u3y4YeHHe y4eOHOW, HAyYHOW W METOJUYECKOW JHUTEepaTyphl, MATEpUATIOB MEPHOIUIESCKUX
W3JIaHU# C TPUBICYEHHUEM DJIEKTPOHHBIX CPEACTB OPHUIIMAIBLHON, CTATUCTUYECKOU, EPUO-
JMYECKON U Hay4HOM MH(pOpMaIuuy,

B mpomecce usydenus aucummiauHbl «®Dusznueckas XuMus» OakajdaBpaMu HampaBlIeHUS
18.03.01 «XuMuueckasi TEXHOJOTHUSD OCHOBHbIMU BUOAMU CAMOCMOSMENbHOU pabombl SIBISIOTCS
[l MOATOTOBKA K ayAMTOPHBIM 3aHATUSAM (JIEKIHSIM M JTaOOPATOPHBIM 3aHSTHUSAM) U BBITIOJHEHHE CO-
OTBETCTBYIOLIUX 3aJaHUM;
[l camocTosiTenbHasi paboTa HajA OTIACIbHBIMH TeMaMH Y4eOHOW AMCIMILTUHBI B COOTBETCTBHH C
y4eOHO-TEMAaTHYECKUM TIAHOM;
(] BBINOJIHEHHE TECTOBBIX 3a1aHUI;
[l HOArOTOBKA K 3a4eTy / IK3aMEHY.
CaMocTosITeTbHOE BBITIONTHEHUE MeCcmosblX 3a0aHull TI0 BCeM pas3jieliaM JUCIUILIUHBL cop-
MHUpPOBaHBI B GoH e O11eHOUHBIX cpeacTB (POC)
JlaHHBIE TECTBI MOTYT HUCIIOJIb30BAThCSL:

— IpernoAaBaTeNs MU JUIsl IPOBEPKU 3HAHMN B KauecTBE (POPMbI MPOMEKYTOUHOIO KOHTPOJIS Ha
71a00paTOPHBIX U JIEKIIMOHHBIX 3aHSTHUSAX;

— JUIsl IPOBEPKH OCTATOYHBIX 3HAHUI CTYIEHTOB, N3yYUBIINX JAHHBIA KypC.
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CopneprxkaHue TECTOB IO JUCLUUIUIMHE OPUEHTHPOBAHO HA MOATOTOBKY OakajIaBpOB IO OCHOB-
HBIM BOIIPOCAM Kypca. Y POBEHb BBIIIOJHEHHUS TECTA MO3BOJIAET IPENOAABATEIAM CyIUTh O XOI€E Ca-
MOCTOSTEIbHON paboThl OaKaIaBpOB B MEKCECCUOHHBIN MEPUOJ] U O CTETIEHU MX MOATOTOBKHU K IK-
3aMEHY.
Omnpoc 1o teme 1a60paTOPHON PaOOTHI U 3aIUTA OTYETHBIX MATEPUATIOB BKIIIOUACT:
1. Teopermueckoe 00OCHOBaHHE UCIIOIb3YEMOI0 METOA AHAIIN3A;
2. METOOJOTHs U METOJIMKA BBIIOJIHEHHS Ta00paTOpHOIl paboThI;
3. 00cyxIeHHe NOIYYEHHBIX pe3ybTaToB,;
4. BBIBOJIBI IO IPO/ICTAHHON paboTe M 00CYKIeHNE BO3MOKHOCTH UCIIOIb30BAHUS METO/IA.
[TonroroBka K 3K3aMEHY M 3a4€Ty IPEAIOJIaraer:
- U3y4YE€HHUE OCHOBHOM U JIOIIOJIHUTEIILHOM JIUTEPATyPhI
- I3y4YCHHE KOHCIIEKTOB JICKIINH
- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCax

9. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HCIOJIb3YyeMbIX
IPU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECcCca M0 AMCUUILIMHE

[TpumeHeHre UQPPOBBIX TEXHOJIOTUN B paMKax MPENoJaBaHus TUCIMIUIMHBI IPEIOCTABIIS-
€T paclIMpeHHbIC BO3MOKHOCTH IO OPTaHU3AIMH YYCOHBIX 3aHATHH B YCIOBHSX IU(PPOBU3ALMU
00pa3oBaHUs U MO3BOJISIET CHOPMUPOBATH Y O0YUAFOIINXCS HABBIKH TPUMEHEHHSI IIU(POBBIX CEPBU-
COB U MHCTPYMEHTOB B ITOBCETHCBHOM JKU3HU M MPOPECCUOHATBLHOMN JIEATEIbHOCTH,.

Jyis peanu3anuy 3TOW [EIH B paMKaxX U3ydeHHs! JUCHUIUIMHBI MOTYT TPUMEHSTBCS CIIEIy-
TOIITHE unq)pOBme HHCTPYMEHTHI M CEPBHUCHI:

JUIS ~ KOMMYHUKAlMM € OOyYaroIIUMUCS: VK  Meccenmxep
(https: //Vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacnpocTpa-
HsieTcs no auneH3uu FreeWare;

- JUIA  [JIAHWPOBAaHHUS  ayJAMTOPHBIX W  BHEAYJAWTOPHBIX  MeponpusTuii:  SH-
nekc.Kanennaps (https://calendar.yandex.ru/) — onnaitn kaneHaapb-1jiaHep, pacnpoOCTPAHIETCS 110
nmunensun ShareWare

- 171 COBMECTHOT'O MCIOJb30BaHus (aiinos: Snaexc./luck — cepBUC A1 XpaHEHUs U COB-
MECTHOTO HCIOJIb30BaHUSI JIOKYMEHTOB, PaclpOCTpaHseTCs Mo JmieH3uu trialware u @O06mako
(https://cloud.mail.ru/) — cepBuc mis co3maHusi, XpaHEHUST ¥ COBMECTHOTO HCIOIb30BaHUs (aiiioB,
pacrpocTpaHseTcs Mo JIMIEH3UH trialware;

- JUTsS OpraHM3alliy yJAaJleHHOM CBSI3U U BUIeoKoHpepeniuit: Mirapolis — cucrema st opra-
HU3aI[MH KOJUIEKTUBHOW Pa0OThI M OHJIAHH-BCTPEY, PACIIPOCTPAHSIETCS MO MPONPHETAPHOM JIUIICH-
3um u SAAunekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc A BUACO3BOHKOB, PaCIPOCTPaHsI-
ercs 1o auieHsun ShareWare.

JIJis yCHemHOro OBJIAJACHUS JAUCIUILUIMHON HCIOIB3YIOTCS CIIEAYIONHe WH(POPMAIMOHHbIC
TEXHOJIOTUU O0YYCHUS:

e [lpu mpoBeIEHHM MPAKTHYCCKOTO 3aHATHS HCIOJB3YIOTCS MPE3CHTAIMH Marepuaia B
nporpamme Microsoft Office (PowerPoint).

* [IpakTudeckue 3aHATHS M0 UCHUIUINHE MPOBOAATCS B YU€OHOMH ayIUTOPHUH.

* B Cllyyac JIUCTAHIIMOHHOTO W3Y4YCHUS JTUCIHMIUIMHBI M CaMOCTOSTEIbHOW pPabOThI
ucnons3yercs IOC (MOODLE).

JIJis TUCTaHITMOHHOM TOJICPIKKH TUCIIMILIMHBI HCIIOJB3YETCsl CUCTEMa yIpaBlIeHHs 00pa3o-
BaTelbHBIM KOHTeHTOM Moodle. Jlyist paGoThl B JaHHOM cUCTEME BCe 00yUaromuecs Ha IePBOM Kyp-
Ce TOJYYarT WHIUBUAYAIbHBIC JJOTHH U MapOJib JIUIS BXOJa B CUCTEMY, B KOTOPOH pa3MelarTcs :
mporpamMma JUCIUIUIAHBI, MaTepHaIbl IS JCKIIMOHHBIX W WHBIX BH/OB 3aHSATHH , 3aJaHHs, KOH-
TPOJIbHBIC BOTIPOCHI.
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* B mpomecce wu3yueHUs OUCHUIUIMHBI YYCOHBIMH IICNISIMU  SIBJISIFOTCS  [IEPBUYHOE
BOCIIpUATHE Y4eOHOH WH(QOpPMAMK O TEOPETUUYECKUX OCHOBAX YTWIM3ALWHU TOJUMEPHBIX
MaTepHAaJIOB.

JUis TOCTHOKEHUS 3TUX LeNel MCIOIb3YIOTCS B OCHOBHOM TPAHIIMOHHBIE WH()OPMATHBHO-
Pa3BUBAIONIME TEXHOJIOTUU O0YUYCHHS C YYETOM Pa3IMYHOTO COYECTAHHS MACCUBHBIX (HOPM (JICKITHS,
nabopaTopHOE 3aHATHE, CEMHHAPCKOE 3aHATHE KOHCYIJIbTAIHs, CAMOCTOATEIbHAs padoTa).

YHuBepcuTeT oOecreueH HEOOXOAWMBIM KOMIUIEKTOM JIMIIEH3UMOHHOTO MPOTrPaMMHOTO
obecrieyeHus:

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

- oneparmonHas cuctema Astra Linux Special Edition;

— nmaket npukinaaaeix nporpamm Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309;

— MaKeT NpuKIaaHbIX nporpamm P7-Oduc.IIpodeccnonanbHblii;

— antuBupycHas mporpamma Kaspersky Endpoint Security mis 6usHeca — CraHmapTHbIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepanuonHas cucrema Windows Server. KoHTpakT Ha yciayrd 1O MPEIOCTaBICHUIO JIU-
[IEH3UI1 Ha PaBO UCIOJIB30BATh KoMIbloTepHOE obecnieueHre Ne 067/9A ot 07.12.2020 ropa;

— cucrema BugeokoHdpepenicsssu Mirapolis;

— cucrema BuaeokoH(pepencss3u [pyddmu;

— cucrema yrpasienus: ooyuenneM LMS Moodle — nporpamMmHoe o0OecriedeHrne ¢ OTKPBITHIM
KozoM, pactipoctpansiercs no junenznu GNU Public License (rus);

— opayszep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecrieueHHe pac-
IIPOCTPAHSIETCS MO MPOCTOM (HEUCKIIOYUTEIbHON) JIULIEH3UH.

10. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEO0X0AMMOM VIl OCYLIeCTBJICHUSA
00pa30BaTeIbHOI0 Mpolecca 1Mo JUCHUIINHE

Peanu3zanus yueOHOro mporiecca OCYIIECTBIISCTCS B CIHEIHATbHBIX YYCOHBIX ayTUTOPHSIX
YHHUBEPCHTETA JUISI TPOBEJCHUS 3aHATHH JIEKIIMOHHOTO THIIA, JIJAOOPATOPHBIX 3aHATUH, TPYIITOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTAIlMH, TEKYIIEro KOHTPOJISA U MPOMEXKYTOUHOM arTtectanuu. Bece ayau-
TOPUHM YKOMIUIEKTOBAHBI CIIEIIMAIIM3UPOBAHHON MEOENbI0 M TEXHUYECKIMHU CPEACTBAMU OOYUICHHS,
CIy>KalllUMU JJIsl TIpe/IcTaBiIeHus yueOHoil uHdopmaruu Oonbiioi ayauropuu. [Ipu Heobxomumo-
CTH OOydYaromIMMCsl TpeIaraloTcs HaO0Opbl JAEMOHCTPAIIMOHHOTO OO0OpYIOBaHUS M y4eOHO-
HarJsIHBIX OCOOMi, oOecreunBarole TeMaTUYeCKHe NILTIOCTPALIUH.

CaMocrosiTenbHast paboTa 00y4yaroUIXcs BBHIIOIHSAETCS B CIELMATU3UPOBAHHON ayAUTOPHH,
KOTOpast 000pyA0BaHa yueOHOI MeOenblo, KOMIBIOTEPHOM TEXHUKONW C BO3MOXHOCTBIO MOJIKITFOUE-
HUs K cetn «MHTepHeT» M o0OecredeHHeM JI0CTyla B DIIEKTPOHHYIO HWH(GOPMAIMOHHO-
obpazoBarensuyto cpeny YIJITY.

Ectp moMenenue st XpaHeHUsT ¥ TPOPHIIAKTHIECKOTO 00CIYKHUBaHUS y4eOHOTO 000py10-

BaHWUs.
TpeGoBanus kK ayAUTOPUAM
HanmeHoBaHMe crieualbHBIX TOMEIICHUH OCHAIIEHHOCTh CIIEIHAIbLHBIX TOMEIIEHUI
Y IOMEIIECHUH ISl CAMOCTOSATEIHHON pabOThI 1 IOMEIIEHUH JIJIsl CAMOCTOATEIHLHON pabOThHI

VYyeOHast ayIuTOpHs U1 IPOBEICHUS 3aHATUN
JIEKIIMOHHOTO ¥ CEMMHAPCKOT0 TUIIA, TPYIIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAlUM, TEKYILErO KOH-
TPOJIS U MPOMEKYTOUHOM aTTeCTalliu, OCHAIICH-
Has CTOJIaMM, CTYJIbSIMU U MEJIOBOM JJOCKOM; Iepe-
HOCHOE MYJIbTUMeINHOEe 000py0BaHKe (HOYT-
OyK, 9KpaH, IPOEKTOP).

[Tomemenue ig 1abopaTOpPHBIX 3aHs- | YdyeOHas sabopaTopusi (U3MUECKOW XHUMHUU IS
TUN IPOBE/ICHUS J1a0OPATOPHBIX 3aHATUH, OCHAIIEHHAS

[Tomemienne uisi JEKIMOHHBIX 3aHs-
TUW, TPYNIOBBIX U WHIUBUIYAIBHBIX
KOHCYJIBTALIMM, TEKyIIEH U MPOMEXY-
TOYHOW aTTECTallNN.
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1ab0pPaTOPHBIMU CTOJIAMU U CTYJBSIMH, CIEIYIO-
MM 000pyJIOBaHUEM: JUCTHILIITOP — 1 1IT.; do-
TOKOJIOPUMETPBI — 5 IIT.; KaJTOPUMETPHI — 4 TIT.;
BECHl TEXHUYECKHE — 2 IIT.; BECHl TOPCUOHHBIE — 3
MIT.; JIEKTPOILTUTKU — 3 TIT.; KOHIYKTOMETPHI — 2
mT.; pedppakroMeTpsl — 3 mT.; HeeromeTpsl — 5
mT.; crekTpodoromMeTp — 1 MmIT.; POTAIMOHHBII
BUCKO3UMETp — | 1mT.

Ilomemenust 111 CaMOCTOSTEILHOU
paboThI

[Tomenienue st caMOCTOSITENIBHOW paboOThl 00Y-
YaIOIIMXCS, OCHAIIEHHOE CTOJaMU M CTYJIbSIMU;
KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO IOJ-
KJIoYeHust K cetu «MHTepHeT» U JOCTYNOM K
ANIEKTPOHHON HH(OPMAIIMOHHOW 00pa3oBaTelb-
Hou cpene YIJITY.

[Tomemmenue asi XpaHeHUst U MPodu-
JAKTHYECKOTO O0CITYy)KMBaHUSI y4eOHO-
ro 000py/I0BaHUS

PacxoaHble MaTepuanbl JUisl pEMOHTA U 0OCITyXKHU-
BaHUs TEXHUKU. MecTa 111 XpaHeHHust 000pyaoBa-
HUSI, XUMHAKATOB.
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