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IHeparornyeckoe oopazoBanue (¢ AByMs NPOPHISAMH IIOATOTOBKH)

Ilpogpuns Xumusi, buosorus

KBamudukanus (cTeneHs) BoIMyCKHUKA - OaKaiaBp

Bnagukaskas 2016



[TporpamMmma cocraBieHa B cOOTBEeTCTBUU ¢ DeepanbHbIM TOCYIapCTBEHHBIM 00pa3oBaTEebHBIM
crangaptoM 1o HampasieHutro  44.03.05 — Ilemarormueckoe oOpa3oBaHWe C ABYMS NPOPUIIMU
MoAroTOBKH (XuMus. buonorus), yTBEepKIEHHBIM IMPUKa3oM MUHUCTEpCTBA OOpa30BaHHS W HAYKU
Poccuiickoit  ®eneparuu Ne9lor 09.02.2016r., y4eOHBIM IIJTAHOM TIOJATOTOBKM OakajgaBpa IO
Hanpasienuio 44.03.05 — Ilemarormueckoe oOpa3oBaHHE ¢ ABYMS TPOGUISIMHU TOATOTOBKH (XHMHSL.
buonorust), yreepxkaeHHbM yueHbM coBeToM GI'BOY BO «COI'Y» npotokon Ne 8 ot 03.03.2016 r.,

CocraBurens: H.A. CaamoBa, 1o1ieHT Kadeapbl OpraHnuecKOl XUMHUH.

Pabouas mporpamma o0CyxeHa Ha 3aceqaHuH Kadeaphl
(mpotokox Ne 10 ot «29» utons 2016 r.)

3aB. kadenpoii v zZa B.T. AGaes

Onobpena coBeToM ¢akynbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTUU
(mpotokoma Ne 14 ot «01» utonst 2016 r.)

[Ipexncenarens W ®.A.Araesa
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Ounas dopma oOyueHus 3aouHas (hopma oOydeHHS

Kypc 2 -
Cemectp 4 -
Jlexmu 36 yacoB -
[IpakTuueckue (CeMUHAPCKUE) 3aHITUS - -
JlaGoparopHble 3aHATHUS S54yaca -
Koncynbranun - -
HToro ayAMTOpHBIX 3aHATUN 90 yacoB -
CamocrositenbpHas paboTa 90 gacoB -

Kypcogas pabora - -

dopma KOHTPOJIS

DK3aMeH 36 uacos -
3auer - _
OO011€ee KOJIMYECTBO YacOB 216 gacos -

1. Crpykrypa u o0masi Tpy10eMKOCTh JMCIHUILINHBI
OO0r11ast TPYA0EMKOCTb AUCIUILIMHBI COCTaBJsIeT 216 yacoB (6 3aUeTHBIX SIUHHIY).

2. Ileam ocBoeHHSI TUCHHUILIHHBI
B cootBerctBun ¢ ®DenepalibHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM IO
HanpasneHuto moarotoBku 44.03.05 — Ilenarornueckoe obpazoBanue ¢ AByMs IPOGUISIMU MOATOTOBKU
(Xumust. buonorus), yrBepXkAE€HHbIM NpukazoM MuHuctepcTBa oOpa3oBaHHMs M Hayku Poccuiickoi
@enepaunn Ne9lor 09.02.2016r., wmeabro wusydeHuss Kkypca «OpraHuueckass XUMHUsD) SIBISETCS
(GhopMHUPOBaHHE HAYYHOT'O MHUPOBO33PEHUS, TEOPETUYCCKOW M MPAKTHYCCKOH IOJATOTOBKH OaKajIaBpOB,
MIPUBUTHE HABBIKOB YCTAHOBJIEHUS CBSI3U CTPOCHHE M CBOWCTB BEIIECTB C BO3MOXXHOCTBIO €ro
MPAKTUYECKOTO HCIIOJIb30BaHUs, MPUOOPETEHUSI HABBIKOB PabOTHI C BEIIECTBAMU M 00OPY/IOBaHHEM B
1ab0PaTOPHBIX YCIOBUSAX, YMEHHE CAMOCTOSATEIHHON Pa0OTHI C XUMUYECKON JTUTEPATYPOH.
3agaum Kypca: W3JI0KEHHWE TPHUHIIMIOB HAa OCHOBE KOTOPHIX XMMHYECKHE CBONCTBA BEIECTBA
MOXHO MPOTHO3UPOBATh, HUCXOJd W3 CTPOCHUS aTOMOB M MOJIEKYJ, a TaKXe€ H3y4eHHUE METOJIOB
KOJIMYECTBEHHOTO OMHMCAHMS U TIPOTHO3UPOBAHUS MPOTEKAHUS BO BPEMEHU XUMHUYECKUX TIPEBPAIICHUNA B
Pa3IMYHBIX YCIOBUSIX U PACCMOTPEHUHU CBOMCTB OPraHUYECKUX CHUCTEM.

3. Mecto aucunmmnsl B ctpykrype OIIOII 6akanaspuara .

Hucuumiuua OpraHuyeckass XUMHUSL OTHOCHUTCS K 4acTd, (GOpMHpPYeMOHW Yy4acTHHUKaMH
oOpa3oBaTenbHbIX oTHOUIEHUH broka 1. Jlucuumniuuza ydyeGHOro nijaHa nmoAroToBku O6akanaspoB 44.03.05
— Ilenarornueckoe oOpa3oBaHue ¢ ABYMs NPOQUIAMH MOATOTOBKH (Xumus. buonorus) umeer uHjIeKc B
yuebHnom miane b1.B.23.

Kypc «Opranuueckass XuMus» OpeHa3HaYeH Uil CTYJEHTOB-OakalaBpOB Ha BTOPOM Kypce.
HporpaMMa AUCHUIUIMHBL TMPEAYCMATPUBACT HU3YUYCHHUE TCOPETHUYCCKOr0 Marepuajlia IO OCHOBHBIM
pasfenaM Kypca OpraHMY4ecKOM XHMMHMM M PAcCMOTPEHME HMX Ha NpPaKTHUeCKuX 3aHATusAX. [lpu
BBITIOJTHCHUH JTa00OPATOPHBIX pabOT U3YJArOTCsl KAYECTBEHHBIE PEAKIIUU I OCHOBHBIX ()YHKIIMOHATBHBIX
TpyIIl B MOJIEKyJaX C IeNbl0 MX uaeHTuukanuu. Kpome TOro, mpeaycMOTpPeHO O3HAKOMIICHHE C
OCHOBHBIMM METOJAaMU OYMCTKH KHUJAKUX M TBEpAbIX 00pa3loB (NEperoHka, NepeKpUcTaIu3alus,
cyonumanus). B xone 3Tux paboT cTyjeHTaMu OCBauBAIOTCS IPUEMBI BEJIEHUS CIIOKHOTO HKCIIEPUMEHTA -
c60p1<a HpH60pa, BBITTOJIHEHU AL CHHTE34, BBIACIICHUA U OYHCTKa IMOJTYYCHHOI'O opemnapara.




[TpuoOperaemble HABBIKM M YMEHHsSI HEOOXOIUMBI B JalibHEHIIEH MpodecCHOHaNbHON AEATENbHOCTH 10
130paHHON CIeLUaIbHOCTH.

N3ydeHue kypca 0asupyeTcs Ha MaTepuale MNPEAIIECTBYIOIMIMX TUCIUIUIMH: OTHOCATCS 3HAHUS
(GbyHIaMEHTaJIbHBIX pa3lenoB oOlIed M HEOPraHWYeCKOH XMMMHM M YMEHUHU MCIIOJIb30BaTh IOJYyYCHHBIE
3HaHUS U1 0OBSCHEHUS PE3YJIbTATOB XMMUYECKHUX SKCIIEPUMEHTOB.

TpeboBaHMs K BXOJHBIM 3HAaHUSM OOYUarOIIUXCS:

Jns  ocBoeHMs JaHHON  JUCHMIUIMHBI ~ HEOOXOIMMO  BIAZICHHE MpeIBapUTeJbHBIMH
KOMIIeTEHIUSIMH, IPUOOPETEHHBIMU B PE3YJIbTAaTe OCBOEHMS MPEIIECTBYIOUIMX AUCUUILUIMH y4eOHOro
IUTaHa TIOATOTOBKM OakanaBpa mo HampasieHuto 44.03.05 — Ilemarormueckoe oOpa3oBaHue C JIBYyMS
npoowisMu noArotoBku M3yuenuwe kypca Oasupyercss Ha MaTepualle NPeAIECTBYIOIIMX AUCLUILIUH
o01mell XUMUHU, HEOPraHNIECKOM XUMUHM M YMEHUHU HCIIOJIb30BaTh MOJTYYE€HHBIC 3HAHUS ISl OOBSICHEHUS
Pe3yabTATOB XUMHUUECKUX IKCIEPUMEHTOB.

OK-3- cnocoGHOCTBIO MCMONIB30BAaTh OCHOBBI (PMIOCO(MCKUX M COLMOTYMAHMTAPHBIX 3HAHUH IS
(bopMHpOBaHUS HAYYHOTO MUPOBO33PEHMUS;

OIIK-1 - roTOBHOCTBIO CO3HABATh COIMAIBHYIO 3HAYMMOCThL CBOSH Oymymiei npodeccuu, 00aaaarh
MOTHUBAIMEH K OCYIECTBICHUIO IPOPECCHOHATBHOMN 1€ TeTbHOCTH;

[1K-1 - roTOBHOCTBIO PEANM30BBIBATH OOpa30BATENbHBIC MPOTPAMMBI MO y4eOHBIM NpenIMeTaM B
COOTBETCTBHUHM € TPEOOBAaHUSAMH 00pa30BATENbHBIX CTAHIAPTOB;

[IK-4 - crmocoOHOCTBIO WCIOIB30BaTh BO3MOXKHOCTH OOpPa30BaTEIbHON CPEIbl IS JOCTHIKCHHUS
JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB 00YUYEHHUs U 00eCIeyeHHs KauecTBa yueOHo-
BOCIIMTATEIBHOTO MPOLIECCA CPECTBAMU MPEI0IaBAEMBIX YU€OHBIX IPEIMETOB;

ITK-6- roTOBHOCTBIO K B3aUMOJICHCTBUIO C Y4aCTHUKaMH 00pa30BaTEIbHOTO MPOLEecca;

[1K-11 -roToBHOCTHIO HCHOJIB30BAaTh CHCTEMATU3UPOBAHHBIE TEOPETHUECKUE M IPAKTHUUECKUE
3HaHUS JUIs TIOCTAaHOBKH U PELICHUs UCCIIeI0BATEIbCKUX 3ajau B 00J1acTH 00pa30BaHUs

[1K-12 - ctocoOHOCTBIO pyKOBOAUTH Y4EOHO-MCCIIEN0BATEIBCKON ACATEITBHOCTHIO 00YUaIOIINXCS

Jli1st OCBOCHUS JTaHHOW y4eOHOM TUCIUIUIMHBI CTYACHT JOJDKEH

3HaTh:

1) OCHOBBI XHWMHYECKOH HAyKd Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, XUMHYECCKUX
IIPEBPALLICHU HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB KAK OCHOBBI MHOTHMX SIBJIEHUH JKUBOH H
HEXUBOW MPHUPO/IBI; YIIIyOJIeHUE NPEJCTaBIEHUN O MaTepUaIbHOM €JUHCTBE MUPA;

Ymers:

1) caMOCTOSITEIbHO ONIPECIATh LEIU CBOET0 00YUEHHsI, CTABUTh U (POPMYITHUPOBATH IS CEOSl HOBBIC
3aJjauu B yueOe U O3HABATEIbHOM AesTeTbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIBbHOM
NeSITeNIbHOCTH;

2) CaMOCTOSTENIbHO IUIAHUPOBATh IyTH JOCTIDKCHHUS IIeiel, B TOM 4YHCJIE albTepHATHBHbIC,
OCO3HaHHO BRIOMpaTh HauboJee 3 (HEKTUBHBIE CIOCOOBI pEIICHHUsT yUeOHBIX U MO3HABATEIBHBIX 33]1a4;

3) ompenensaTh MOHSITHS, CO3/aBaTh OOOOILICHUS, YCTAHABIMBATH aHAJOTHH, KIACCH(UIMPOBATH,
CaMOCTOSITEJIbHO BBIOMpPAaTh OCHOBAaHUS W KPUTEPUHU MJs KilacCU(PHMKAIMHM, YCTaHABIMBAaTh MPUUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKACHUE, YMO3aKIIOUeHNEe (MHAYKTUBHOE, A€yKTHBHOE
Y TI0 aHAJIOTHH) U JIeTIaTh BHIBOJBI;

4) COOTHOCHTH CBOM JICHCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBISATH KOHTPOJb CBOEH
NEeSTeIbHOCTH B IMPOLIECCE JIOCTHXKEHUSI pe3ysbTaTa, ONpeAeNsiTh CHOCcOoObl JeWCTBUH B paMKax
NPE/UIOKEHHBIX  YCIIOBHM M TpeOOBaHUM, KOPPEKTHUpOBAaTb CBOM JCHCTBUS B COOTBETCTBUU C
M3MEHSIOIIENCS CUTYallUEH;

5) omeHuBaTh NPaBHIBHOCTH BBINOJHEHHsS Yy4eOHOW 3amaud, COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

6) opraHu3OBHIBaTH Y4E€OHOE COTPYIHHYECTBO W COBMECTHYIO JESTEIBHOCTh C YYHTEIEM U
CBEpPCTHHKAaMM; paboTaTh HMHIMBUIYaJbHO W B TpYIIeE: HAXOAWTh OOIIee pelleHHe U pa3periaTh
KOH(IIMKTBI Ha OCHOBE COTJIACOBAHMsI MO3UINI U yueTa HHTEPECOB; (OPMYINPOBATh, ApIYMEHTUPOBATH U
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OTCTaMBaTh CBOE€ MHEHUE;

7) yCTaHaBIMBATh CBSI3M MEX/Y peaibHO HAOII0aeMbIMH XUMUYECKUMH SIBJICHUSIMU U MTPOIIECCAMH,
MPOUCXOJSIIMMHU B IPUPOJE;

8) wucnonb3oBaTh WH(POPMANMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH, AKTHBHO IIOJIb30BAThCS
CJIOBapsIMHU U IPYTUMHU IIOUCKOBBIMH CUCTEMAMMU;

9) 0CO3HaHHO HCIOJIL30BATh PEYEBbIC CPEACTBA B COOTBETCTBUU C 3aja4eii KOMMYHHUKAIMH JUIs
BBIPKECHHS CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEHN; IJIAHUPOBAHUS U PETYJISILIUU CBOEH €SI TEIIbHOCTH;

10) co3naBath, MPUMEHATH U MPEOOPA30BHIBAT 3HAKK U CUMBOJIBI, MOJCIH U CXEMBbI JIJIsl PEIICHHSI
y4eOHBIX U MO3HABATEIBHBIX 33]1a4;

Baanern:

1) ocHOBaMH XHMHYECKOW IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH M OOBEKTUBHO OIICHUBAThH
KU3HEHHBIC CUTYyallud, CBSA3aHHbIE C XUMHUEH, HaBbIKAMHU O€30IacHOro OOpallleHHs C BeUIeCTBaMH,
HCNOJIb3YEMBIMUA B IIOBCEAHEBHOM KW3HW; YMEHUEM AaHaJIM3UPOBaTh M IUIAHUPOBATH SKOJOTMYECKH
Oe30MacHoe MOBEJICHHE B LIEJISIX COXPAaHEHHUs 3J0POBbS U OKPYKAIOIIEH Cpe/ibl;

2) TpeACTaBICHUSAMH O 3HAYCHWH XHMHUYECKOW HAyKH B PEIICHHH COBPEMEHHBIX JKOJIOTHYCCKHUX
po0GsieM, B TOM YHCIIe B IPEIOTBPALICHUH TEXHOTCHHBIX U SKOJIOTHUYECKUX KaTacTpod;

3) SKOJIOTHYECKUM MBIIIJICHUEM, YMCHUEM PUMEHSTH €ro B MO3HABATEIbHONW, KOMMYHHUKATHBHOM,
COLIMAJIbHOU MPAKTUKE U MPOPECCHOHATBHON OpUEHTAIINH.

4) OCHOBaMHU CaMOKOHTPOJIS, CaMOOIICHKH, HMPUHATHS PEUICHUHA M OCYIIECTBICHHS OCO3HAHHOIO
BbIOOpA B y4eOHO U MMO3HABATENILHOMN JAEATEIbHOCTH;

5) nepBoOHAYAIbHBIMUA CHCTEMATU3WPOBAHHBIMH HPEACTABICHUAMH O BEIIECTBAX, UX MPEBPALICHUIX
Y MPAKTUYECKOM [TPUMEHEHUHU, TOHATUNHBIM annapaTtoM U CUMBOJUYECKUM S3bIKOM XHUMUH;

6) yCTHO# M MTUCHbMEHHOW PEYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYbiO.

JlaHHas JAUCUMIUIMHA HMEET JIOTMYECKYI0 M COJEp)KaTelbHO-METOJANYECKYI0 B3aUMOCBSA3b C
MOCJEAYIOIUMY JAUCUMIUIMHAMM M TpPaKTHUKaMH Y4eOHOro IUIaHa, JJi KOTOPbIX OCBOGHME JaHHOU
JUCLUIUIMHBI HEO0XO0AMMO KaK MPeIIeCTBYIOIEE, & UMEHHO:

Mertonuka 00y4eHUs] XUMUU

CtpoeHne MOJIEKYNI 1 OCHOBBI KBAaHTOBOW XMMHH

Oprannyeckuii CHHTE3

4. TpeOoBanusi K pe3yJibTaTaM OCBOEHHSI IMCHUILIHHBI (KOMIIETEHIIHA 00y4a0IIerocs,
(popMupyembie B pe3yabTaTe 0CBOCHHUS IMCIHUIIIUHbI(MOLYJIS)

Nzyuenune kypca «Opranudeckas XUMUs npeanonaraeT GOpMUPOBAHUE Y CTYJEHTA CJIEIYIOMNX
KOMITCTEHIUI:

Nzyuenune kypca «Opranudeckasi XuMus» npeanoiaraeT GOpMHUPOBAHUE Y CTYJEHTA CJIEIYIOMNX
KOMITCTEHIUI:

OK-3 roTOBHOCTBIO K TICHXOJIOTO-TIEJaTOTHYECKOMY COTPOBOKICHHUIO y4eOHO-BOCIIUTATEIIHFHOTO
nporecca

IIK-11 - roTOBHOCTBIO HCIOJIB30BATh CHCTEMATH3UPOBAHHBIE TEOPETUUYECKHUE U TMPAKTHUECKHUE
3HAHUS JUIS IOCTAHOBKY U PEIIEHUS UCCIIEIOBATEIbCKUX 3a7a4 B 001acTu 00pa3oBaHus;

[Tnanupyemblie pe3yabTaThl 00y4eHHs O JuciuIuinHe «OpraHudeckas XUMUs - 3HAHUS, YMECHHUS,

HaBbIKM M OMNBIT JEATENIHOCTH, XapaKTepU3YIOUIMX dSTanbl (OPMUPOBAHUS KOMIETEHIMH U
o0ecreynBaoIue JIOCTI)KEHUE IUIAHUPYEMbIX pe3yJbTaTOB OCBOEHHUS IMpOrpamMMbl OakajlaBpHuara o
HanpasieHuto noarotoBku 44.03.05 — [legarormueckoe odpazoBaHue ¢ ABYMs MPOGUISIMUA MOATOTOBKH
(Xumust. buonorus).

3Harh:



X/

¢ - (yHIaAMEHTaIbHbIE OCHOBBI TEOPETUYECKON OPraHMYECKOW XMMHH, SIBIISIOLIHECS 0a3ucoMm
JUI U3YYCHMsI CTPOCHUS U PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUI;

% - BOKHEHIINE MPOAYKTHI OPIraHUYECKOTO CUHTE3a U UX MPAKTUUECKOE MPHUMEHEHUE,

¢ - B3aMMHOE BIIUSIHHE aTOMOB B MOJIEKYJIaX OPTaHMYECKUX COCAMHCHUI;

% - CBS3b IPOCTPAHCTBEHHOT'O CTPOCHUS C OMOJIOTMYECKOM aKTHBHOCTHIO;

% - METOBI HCCIICIOBAHUS OPTaHNYECKUX COCINHEHU;

% - BCC HMCIOIIMECS JaHHBIC II0 PEAaKIMOHHOW CIIOCOOHOCTH OIpPEACICHHOro Kiacca
COCIMHEHUI U TPAKTUYECKH MPUMEHHUTH JUIS KQKI0T0 KOHKPETHOTO BEIIECTBA;

& - Ba)XKHEHIIME KJIAaCChI OpTraHU4YCCKUX COCIIHHGHPIﬁ, CII0COOBI MMOJIy4YCHHA, OCHOBHBLIC U
crienudpuIecKrue peaKkinu.

Ymers:

% - HICHTU(QHUIUPOBATH OCHOBHBIE KJIACCHI OPraHUYECKUX COCIHHEHHH;

% - IaTh OLICHKY OCHOBHBIX XMMHUYECKHX CBOMCTB KaXKIOT0 Kilacca COCMHCHHIA;

% - YCTaHOBHUTH B3aMMOCBS3b BaKHEHIINX KIIACCOB OPraHMUYECKUX COCTMHEHHIA;

% - IaTh NPAKTHYSCKHE PEKOMEH/IAIMHU 110 IIPUMEHEHHUIO OIPE/ICIICHHOTO COCIMHCHHUS,

% - OCBOUTH INPHEMBI BEIEHHS CIOKHOTO AKCIIEpUMEHTa - cOOpka NMpHOOpa, BBHITOIHEHUS
CUHTE3a, BBIJICJICHUS U OYUCTKA IIOJy4YEHHOI O IIpenapar;

% - CaMOCTOSTENILHO paboTaTh C yueOHOW, HAYYHOH M CIIPAaBOYHOI JTUTEPATYpPOil; BECTH IMOUCK U
JieaaTh 0000IIaroI1e BBIBOIBL,

% - TPUMEHUTHh NPHOOPETCHHBIE HABBHIKKM M YMEHHUS B JajbHEHIIEH mnpodeccnoHaIbHON
JESITeIbHOCTH 110 U30paHHOW CIIEUAIbHOCTH.

Baagern:

% -TEXHHKOI HKCIIEPUMEHTA ITOJIyYeHHUS i UCCIIEIOBAHMsI OPIraHMUECKHUX BEIIECTB;

%  -CIIOCOOHOCTBIO M TOTOBHOCTBIO TPOBOJUTH XMMHUYECKHE pPacyeThl ¢ MOMOIIbIO HM3BECTHBIX
¢dbopMys1 U ypaBHEHUi, B TOM YHCIIE€ C MOMOIIBIO KOMIIBIOTEPHBIX MPOrpaMM, IPOBOJIUTH CTaHAAPTHHIE
M3MEPEHUs, CAMOCTOSITEIbHO MOJIb30BAThHCS CIIPABOYHOM JIUTEPATypOil [0 OpPraHUYECKONH XUMUH.

HaBbIKAMHU HCIOJb30BaHUSl HEOOXOIUMBIX HpUOOPOB U J1a0OpaTOPHOro OOOpYIOBAaHUS IPU

MpOBEEHUN HcciaenoBaHuil OIBIT HCHOJB30BaHUS HEOOXOAMMBIX MHPUOOPOB M J1a0OPaTOPHOTrO
000py/IOBaHUs, TEOPETUUYECKUX 3HAHUN U TMPAKTUYECKUX HABBIKOB, MOJYYEHHBIX MPH H3YHYEHUU
TUCHUIUIMHBL «OpraHuyeckass XUMHUS», OYIEeT HCIOJb30BaThCS [JISl PEIICHUS COOTBETCTBYIOLIMX
npogeccHOHANbHBIX 3a/1a4



5. Couepma}me Hu y‘leﬁHO-MeTOHI/I‘leCKaH KapTa THCHUIIINHBI

Tabmuma 5.1
Ho KomnuuecTtBo
3aHaTus CaMocTosTeNnbHas pa60Ta CTYACHTOB HI/ITepaTypa
Mep HaumenoBanue teM (BOIpocoB), Dopmbl OamroB
HEeJ M3y4YaeMbIX 110 JaHHOM IUCUUIUIMHE Tac KOHTPOJISA
enu hi§ a0 ConepxaHue o min | max
OCHOBHBIE  TIOJIOKEHHUS  OPraHUYECKOU OCHOBHEBIE MOJOXKCHUSA a)l-14; 6)15-
xuMuu. OCHOBHBIE TIOJIOKEHUS TEOPUU opraHnyeckod Xumuu. OCHOBHBIE 39
XMMHYECKOTO  CTPOEHUS  OPraHUYECKUX MOJIO)KEHUS TEOPUH XHUMHUYECKOrO
1 . p prar 2 2 p 5 Becena 0 3
COCIMHEHU. I'omonornuecknii pan. CTPOEHUS OpraHUYECKUX
I'omomnoru. Krnaccudukarusi opraHu4ecKux coeAuHEHU. TuIbl OpraHUYECKUX
BelIECTB. THUIIBI OPraHNYECKUX PEAKIU. peakiuil.
AnKaHBI. N3omepus " a)l-14; 6)15-
Ankanbl. HM3omepuss ¥ HOMEHKIATypa. 39
. HOMEHKJIaTypa.  Dusznueckue "
®duznueckue MU XHMHYECKUE CBOWCTBA. .
2 2 4 xuMuyeckue cBomcta. I[lomydenue. | 5 Pedepar 0 3
[Tonyuyenue. IIpumenenue.
IIpumeHeHnue.
[Muknoankanel
IMuknoankaHbl
AJKEHBI. H3omepus U a)1-14; 6)15-
Ankensl. HM3omepuss M HOMEHKJIATypa. 39
o HOMEHKJIaTypa.  DPusnueckue u N
Ou3nYecKue W XHUMHYECKHE CBOMCTBA. . YcrHbIi
3 2 2 XUMu4eckue coicTBa. Ilomydenue. | 5 0 3
[Tonyyenue. IIpumenenue. 0IIpoc
[IpumeHenue.
AnkanueHnl
AJKkagueHsl
AnxaaueHsl. Nzomepus Hu a)l-14; 6)15-
Ankaguenbsl. M3oMepust 1 HOMEHKJIATypa. 39
. HOMEHKJIaTypa.  Pusnueckue U .
OuU3NYeCKUe U XHUMHYECKHE CBOMCTBA. . YcrHbI
4 2 4 XUMHYECKHe cBoiicTBa. [lomydenue. | 5 0 3
[Tonyuyenue. IIpumenenue. 0IIpoc
IIpumeHeHnue.
ANKUHBI. N3omepus Hu a)l-14; 6)15-
Ankunel. W3omepus U HOMEHKIATypa. . 39
. HOMeHKJIatypa.  dusnueckue u YcrHbI
5 | ®usnueckne ©W XWMHUYECKHE CBOWCTBA. | 2 2 . 5 0 3
XUMHYECKHE cBoMcTBa. [lomyuenue. 0mpoc
[Tony4yenue. IIpumenenue.
[IpumeHenue.




ApeHbl. N3omepus u . a)l-14; 6)15-
Apenbl. M3omepuss u  HOMEHKJIATypa. YcrHbIi 39
6 . HOMEHKJIaTypa.  Dusznueckue " 3
PuznyuecKrue 1 XMUMHYECKHE CBOMCTBA. . ompoc
XUMUYECKHE CBOWCTBA.
CemuHap B a)l-14; 6)15-
7 | Apensl [lonyuyenue. [Ipumenenue. Apensl. [lonydyenue. [Ipumenenue. JIAAJIOrOBOM 3 |39
pexume
CrupTsl. [Tpocteie 3UpHI. Cruprhl. [IpocTteie 3UPHI. a)1-14;6)15-
8 Homenkiarypa. dusnueckue u Homenkmarypa.  ®usnueckue U VYcrHbIi 4 39
XUMUYECKUE CBOMCTBA. [Tonyuenue. xuMuyeckue cpoiictBa. Ilomyuenue. onpoc
[Ipumenenue. ITpumenenue.
Komnbrorepn
oe
1-as pyOe:xxHasi aTTecTallHOHHAs padoTa 25
TECTUPOBAHU
e
Texymas paéora cTyaeHTa 25
®enoubl. Homenknarypa. a)l-14; 6)15-
®enoubl. Homenknarypa. . 39
. dusnueckue u XUMUYECKHE VYcrHbiit
9 | ®dusnyeckne # XUMHYECKHE CBOICTBA. . 3
CBOICTBA. [Tonyuenwue. onpoc
[Tonyyenue. IIpumenenue.
IIpuMeHeHue.
Anbaeruipl u KETOHBI. a)l-14; 6)15-
Anpnerunibl M KeToHbl. Homenknatypa. CemuHap B 39
. Homenknarypa.  ®usudeckue U
10 | dusnueckne M XMMHUYECKHUE CBOMCTBA. . JINaJI0rOBOM 3
XMMHYECKHE cBoicTBa. [lomydenue.
[Tonyuenue. [Ipumenenue. pexume
IIpuMeHeHue.
Anbaeruipl u KETOHBI. a)l-14; 6)15-
Anpneruibl M KeToHbl. HoMeHknatypa. CemuHap B 39
o Homenknarypa.  ®usudeckue U
11 | dusnueckne M XMMHUYECKHUE CBOMCTBA. . JINaJI0r0BOM 3
XUMHYECKHe cBoiicTBa. [lomydenue.
[Tonyuenue. [Ipumenenue. pexuMe
IIpuMeHeHue.
KapGonogsie KHCJIOTHI. a)l-14; 0)15-
KapGonoBeie kuciorel. Homenkmarypa. . 39
o Homenkmarypa.  ®dusnueckue U YcrHbI
12 | Qusnueckue W XMMHUYECKHE CBONCTBA. . 3
XuMH4eckne cpoiicTtBa. Ilomydenue. omnpoc

[Tonyuyenue. IIpumenenue.

IIpuMeHeHue.




pPaMKax HHIAUBHUAYAJIBbHOT'O pa60qer0 Ij1aHa, U3y4CHHEC }IaHHOfI JAUCHUIITIMHBI MOXET OCYHICCTBIATLECA UEPE3 UHANBUAYAJIbHBIC KOHCYJIbTAllUN

1. Bce Buabl yueOHON pabOTHI MOTYT IPOBOAUTHCS JUCTAHIIMOHHO Ha OCHOBAaHUH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.
2. B nensx peanu3anuy MHINBUAYAITFHOTO MOIX0/1a K 00YUSHHIO CTYIEHTOB, OCYIIECTBISIFOIINX YI€OHBIH MPOIlecC MO0 WHANBHYaTbHON TPACKTOPUH B

CroxHbie 3¢upbI HowmenkunaTtypa. Cnoxubie >¢upsl  HomeHkiarypa. CemuHap B a)1-14; 6)15-
13 | dusnueckue W XUMHYECKHE CBOMCTBA. 2 2 duznueckue " XUMHAYeCKHe | 6 JI1aJIOTOBOM 3 39

[Tonyuenue. [Ipumenenue. cporictBa. [lonyuenue. [Ipumenenue. pexume

VYraesoael. Homenkiarypa. @usndyeckue u VTrieBoanl. Howmenkiarypa. . a)l-14; 6)15-
14 | xumuueckue CBOIICTBa. [Monyyenue. | 2 4 | ®usnueckue u XUMHUYECKHE | O YCTHEIR 3 |39

[Ipumenenue. cpoiictBa. [lonyuenue. [Ipumenenue. onpoc

Hwutpocoenunenus. AMUHEL Hutpocoenunenus. AMUHEL a)l-14; 6)15-
15 | Homenknarypa. dusnueckue nlo, , | Homenxnarypa. — ®mswueckme m | | Vernbiid 3 39

XUMHYECKHE CBOIICTBA. [Tonyuenue. XuMHueckue cBoicTBa. [lomydenwue. orpoc

[Ipumenenue. ITpumenenue.

AMUHOKHUCIIOTHI. Homenknarypa. AMUHOKHUCIIOTBI. Homenknarypa. CemuHap B a)l-14; 6)15-
16 | ®u3uveckne W XWUMHYECKHE CBOWCTBA. | 2 4 | Ousznueckue u XUMUYECKHE | S | JAHaAJIOrOBOM 2 |39

[Tonyuenue. I[Ipumenenue. cporictBa. [lonyuenue. llpumenenue. pexuMe

benku. Homenknarypa. ®wusmnueckue u benku. Homenknarypa. ®usnveckue CemuHap B a)1-14; 6)15-
17 | xumuueckue CBOIICTBA. [Tonyuenue. | 2 2 |u XUMHYECKHE CBOiicTBa. | 6 | AMamoroBom 2 |39

[Tpumenenue. [Tonyuenue. [Ipumenenue. pexuMe

Komnerorepn
18 | 2-as py0Ge:xHas aTTecTanlMOHHasi padoTa 2 4 0¢ 25
TECTUPOBAHU
e

Texymas padora cTyaeHTa 25

BCET'O 36 o4 90 100

IIpumeyanus:

Iperno/iaBaTess 0YHO, B YaChl KOHCYJIbTAIIMH, 1O SJIEKTPOHHOM MOYTE, a TakXkKe ¢ ucrmonb3oBanuem WebeX, miatgopMbl TUCTAHITHOHHOTO O0yUCHHMSI

Moodle, muunblit kaburer cryaenta Ha caiite COI'Y




6. O0Opa3oBaTe/ibHbI€ TEXHOJIOTHHU

TpaanunoHHbIe JIeKIMH W NPAKTHYeCKHe (CeMHMHAPCKHMeE) 3aHSAATHSl C MCIOJIb30BAaHUEM
COBPEMEHHBIX WMHTEPAKTUBHBIX TEXHOJOruMi. JIEKIuMM C HCHIOJIB30BAHUEM MYJIbTUMEIUWHBIX
NpEe3eHTalMH, JeKIUu-0ecebl, JIEKIUN-IUaI0TH, 3BPUCTUYECKHE JIEKIUH, JIEKLIMU-BU3yalu3allly,
IPAaKTUYECKHUE 3aHATH, CAMOCTOATENIbHAs paboTa CTYJeHTOB, KOMIIBIOTEPHOE TECTHPOBAHUE.

Jlekuus-quaaor — copepKaHue IMOAACTCA 4YEpPe3 CEPHUI0 BONPOCOB, HA KOTOPBIE CTYIEHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XOIE JIEKLIUH.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTHMEIUHHBIX CPEIACTB - caMblii 3((EKTUBHBIN
Croco0 JOHECEHUsl BXHOW MH(pOpPMAIMU MPH MyOJUYHBIX BHICTYIIICHUAX. Clala-npe3eHTanun ¢
UCTIOJIb30BAaHUEM MYJIBTHUMEAMMHOTO 00OpYyJOBaHUS TO3BOJISIIOT 3()(EKTHBHO U  HATJISIHO
NPEJCTaBUTh COJEPKAHUE M3y4aeMOro MaTepualla, BbIICIUTh U MPOMIUIIOCTPUPOBATH COOOIIEHHUE,
KOTOPOE HECEeT NOYUYUTENIbHYI0 MH(POpMalMIO, NI0Ka3aTh €€ KIKYEBbIE COJEpKATEIbHbIC MyHKTHI.
Hcnonb30BaHuEe HHTEPAKTUBHBIX 3JIEMEHTOB I0O3BOJSET YCWIUTh 3()(PEKTHBHOCTH ITyOIMUHBIX
BBICTYIIJICHUH, SIBJISIOLIMXCS YACThbIO MPO(eCCHOHAIbHON JesITeIbHOCTH IPEenojaBaTess.

OnyaiiH-ceMMHAP — pPa3HOBUJIHOCTh BEO-KOH(EPEHLUHU, NPOBEIACHHE OHJIAWH-BCTPEY WM
npe3eHTaunii uepe3 MHTepHeT B pexuMe peaibHOro BpeMeHu. KakIp1lii U3 y4aCTHUKOB HAaXOIUTCS
y CBOETO KOMIIbIOTEPA (CPENCTBA CBSI3U), a CBSI3b MEXKIY HUMHU NoAjepkuBaercs uepe3 MHTepHer
MIOCPEACTBOM 3arpy’KaeMoro MpUIOKEHHs, YCTAHOBICHHOIO Ha KOMIIBIOTEPE KaXKIOro y4acTHHKA
(Zoom, Meet, Skype u ap.).

Bugeoxondepenuuss — ceanc BugeokoHdepenucsssu (BKC) — »3to  TexHosorus
MHTEPaKTUBHOIO B3aUMOJCHUCTBUS JIBYX M 0ojiee y4acTHMKOB OOpa30BaTENIbLHOIO Mpolecca it
oOMeHa nHpopManueil B pealbHOM PEeXUME BPEMEHU.

M cnonb3yroTcss MHTEPaKTUBHBIE METObI O0YUYEHHUs: CUTYallMOHHbIE 3a/1a41, UCCIE0BATEIbCKUN
MeToa 00ydeHHUsl, IeTOBBIE UTPhI, MOJArOTOBKA U IyOJIMYHAs 3aIIuTa pedepaTos.

TexHosorust 3JeKTPOHHOr0 oOO0y4eHusi (peanusyeTrcss TMpU IOMOILIM  BJIEKTPOHHOMN
uHpopmanmonHo-oopazoBatenbHO cpeapl (QMOC) COI'Y mpu ucnonb3oBanuu pecypcoB ObC,
IIpU NIPOBEIEHUU aBTOMAaTU3UPOBAHHOI'O KOMIIBIOTEPHOI'O TECTUPOBAHUS U T. 11.).

Hcnonb3yrorest OalibHO-pEHTHHIOBAsE CHCTEMa OLIEHKHM 3HAaHUM, TEXHOJOIMH C MPUMEHEHHEM
JMCTaHIIMOHHOTO 00yueHus Ha ruatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buapl yueOHOH pabOTBl MOTYT HMPOBOJIUTHCS AMCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

- B memix peanmzanMM WHAMBHIAYAIBHOTO TIOAXOJAa K OOYYEHHIO CTYIEHTOB,
OCYIIECTBIIIIONINX ~ Y4€OHBIA  TMpOLECC MO  WHAWBHIYAIbHOW  TPaeKTOPUHM B  paMKax
WH/IMBUYAIbHOTO paboyvero IiaHa, M3y4eHue JaHHOW JUCIUILTMHBI MOYKET OCYIIECTBISITHCS Yepe3
UH/IMBU/yallbHbIe KOHCYJIbTALMM MpEenojaBareis O4HO, B 4achl KOHCYJbTAIUH, MO 3JIEKTPOHHOM
noyre, a Takke ¢ wucrnoiab3oBanuem Cisco Webex Meetings, miaTtgopMbel IUCTAaHIMOHHOTO
oO0yuenuss Moodle, nmuunblii kabuner cryaenta Ha oprane COI'Y, npyrux snementoB DUOC
corvy.
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http://lms.nosu.ru/

7. Y4eOHO-MeTOaMYECKOE 00ecneueHHe CaMOCTOSITeIbHOM padoThI

CaMocrosiTenpbHasi paboTa OOYyYaIOIIUXCS SBISETCS OJHUM M3 BHUIOB YYCOHBIX 3aHITHIA.
CamocrosrenbHas padoTa MPOBOAUTCS C LENbIO:

— CUCTEMaTH3aluy M 3aKPEIUICHUs NOJYyYEHHBIX TEOPETHUUECKUX 3HAHUN M NPAKTUYECKUX
YMEHUH 00y4aronmxcsi CTYACHTOB;

— yriayOJieHus U pacllupeHus TeOPETUUECKUX 3HAHUM;

— (QopmupoBaHus YMEHUH HCHOIB30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIBHYIO JIUTEPaTypy;

- (opmupoBaHUS CaMOCTOSITEILHOCTH MBIIUICHHUS, CIHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOpPEAIN3aLlUu;

— pa3BUTUS UCCIIEOBATEIbCKUX YMEHUH.

CamocrosarenbHas paboTa 00ydarOUIMXCSl OCYIIECTBIISICTCS HA MPOTSHKCHUU W3Yy4eHHs BCEH
JVICLUATUTMHBI B COOTBETCTBUU C YTBEP)KJICHHON B yUeOHOM IIaHE TPYAOEMKOCTBIO U COCTOUT U3:

- pabOTHl CTYIEHTOB C JIGKIIMOHHBIMU MaTepualiaMy, IIOMCKAa W aHaju3a JUTepaTypsl U
3JEKTPOHHBIX HCTOYHUKOB UH(OPMALIMHU 110 33]aHHOH TeME;

- BBITTOJTHEHUS 3a/IaHUI 7151 camocTosATelbHON paboTel B DUOC COI'Y;

- M3Y4YEHHMS TEOPETUYECKOr0 M CTAaTUCTUYECKOrO Marepuana Juisi MOATOTOBKH K
CEMUHAPCKUM 3aHATHUSIM;

- IOATOTOBKH K 3K3aMEHY.

Tewmbl u popmbl BHEAYITUTOPHOIN CaMOCTOSITENILHOM paboThl, €€ TPYyI0EMKOCTh COAEpKATCs B
pasnene 5, Tabu. 5.1.

CaMocTtosTenbHass padoTa CTYIEHTOB IO JUCUUIUIMHE MPOBOJUTCS B BUAE MHUCHMEHHBIX
JOMAIITHUX 3a/laHuil (KOHCIIEKTOB), a TaKKe MOATOTOBKU pedeparoB MO 3aJaHHON TeMaTHKe.
Bonpocel, BbIHOCHMBIE Ha CaMOCTOSATENbHOE M3y4YeHHE, a TaKxke Yy4yeOHas nureparypa U
METOJMYECKHII MaTepual MO OpPraHU3alli CaMOCTOSITENIBHONH padOThl CTYIEHTOB OTPaXEHBI B
V4eOHO-MEeTOMUECKON KapTe MucHuIUTuHbl «Opranndeckas xumus» (Ta6m. 5.1.) u Ha caiite
nuctannuonHoro odoyuenus COI'Y http://Ims.nosu.ru/.

[To xaxxmo# U3 TeM I CaMOCTOSATEILHOTO U3YUCHHUsI, TPUBEJACHHBIX B pabouelt nmporpamme,
CTyJEHTaM CIJIeyeT CHauyaja MpOYMTaTh PEKOMEHIOBAHHYIO JIUTEPAaTypy U IMPH HEOOXOIUMOCTU
COCTaBUTh KpPAaTKUM KOHCIIEKT OCHOBHBIX IIOJIO)KEHUH, TEPMUHOB, CBEACHUH, TPeOyrOIMIMX

3aIIOMHUHAHUS U SIBISIOIIMXCS OCHOBOITONATraloOIMMH B 9TOH TEME.
[Ipy moOArOTOBKE 3aaHWK 1O CaMOCTOSITEJIBHONH paboTe CTyAeHTaM HeoO0XOIMMO
OPUCHTHUPOBATHCS HA KOHCIIEKTHI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.
Jnist pacuivpeHus 3HaHUI MO TUCIUTUTMHE PEKOMEHTYyETCsl HCIIOIb30BaTh IHTepHET-pecypCh:
MPOBOJUTH IMOWCK B PAa3IUYHBIX CHCTEMax, TaKWX Kak OOIIHWe ITOUCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takxe crienraibHble IOMCKOBBIE CUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

1. IlepeyeHb NPpUMEPHBIX KOHTPOJILHBIX BOIPOCOB
Y 3a1aHUH JJIs1 CAMOCTOSITEILHOM padoThI

KaxoBa BaneHTHOCTH yriiepoja B opraHnueckux coenunenusx? [louemy?
Kak M0XHO 00BSICHUTHE MHOTOOOpa3re OPraHNIEeCKUX COSTUHEHUN?

Uro Takoe XuMHuueckoe cTpoeHue BeuiecTB? OOBICHUTE HA TIpUMEpE.
HazoBute TUIBI yriaepo1-yriiepoaHbIX HENE.

Yro Takoe nzomepusa? HazoBute TUIIBI U30MEPUH.

agbrwbnE
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6. [IlpuBeaure mnpuMephl B3aUMHOTO BIHMSAHHUA aTOMOB WJIM TPYII aroMOB B MOJEKyJIax
OPraHUYEeCKUX COCTUHECHUH.

7. Yro Takoe romosioruueckuit psa; romosioru? Ipuseaure npumepsl.

8. Kak M0oxHO Kiaccu(puuupoBaTh OpraHn4ecKye BelecTBa?

9. [aiiTe kaccuUKanuio OPraHnYeCKUX BEIECTB MO (DYHKIIMOHAIBLHBIM TPYIIIaM.

10. HasoBute THUIIBI OPTraHUYECKUX PEAKIHI.

11. KakoBsl ciocoOBI pa3pbiBa CBSI3EH B MOJIEKYJIaX OPraHMYECKUX BEIIECTB?

12. Yto Takoe ruOpuan3aIus JIEKTPOHHBIX 001aKOB?

13. OxapakrepusyiiTe THIBI THOPUIU3AIMHA U COOTBETCTBYIOIIUE UM BaJICHTHBIE COCTOSHUS aTOMa
yriepoja: [IpuBenure npumepsl.

14. Ha xakue TUIBI pa3aeistoTCs yIiIeBOIOPOAbI?

15. Kaxkue yrineBogopo/isl Ha3blBatoTCs npeaeabHbiMu? [IpuBeauTe npuMepsl npeienbHbIX
YIJIEBOIOPOIOB.

16. B xakoMm BaJI€HTHOM COCTOSIHUM HAXOJATCS aTOMBI yIilepoJa B alKkaHax? YKaKuTe TUII
ruOpHIN3aIi AaTOMOB YTJIEpO/Ia B MPEIEIbHBIX YIIIEBOIOPOIaX.

17. Kakyro reomerpudeckyro GopMy UMEET MoJIeKyla MeTaHa? YKaKUTe 3HauUeHHE yIiia MeXy
CBSI3SIMU B 3TOU MOJIEKYJIE.

18. Ha3oBuTte nepBble 1eCATh YWIEHOB FTOMOJIOTHYECKOT0 Psijia AJIKAaHOB MU COOTBETCTBYIOLIUE UM
OJTHOBAJICHTHBIC PATUKAIIBI.

19. Kakoii Tun n3omMepuu CyniecTByeT B psny ankanoB? Kakue ankaHbl He UMEIOT H30MEPOB?
20. Kakoii Tun peakiuii xapakrepeH uist ankano? [louemy?

21. Yto Takoe «raJoreHUpPOBAHUEY, KHUTPOBAHUEY, «CYJIb()UPOBAHUE

22. OOBSICHUTE MEXaHW3M ICITHON PEAKIIHH.

23. Kakue npoayKTbl MOT'YT ObITh OJY4Y€HBI IPH OKUCIEHUH MeTaHa?

24. UYro Takoe KpEeKHHT?

25. YT0 TaKoe «IeruapupoBaHUE», «IETHIPOLUKIN3ALULY, «U30MEPU3ALIUI»

26. Kakumu crioco6amMu MOYKHO TIOTY4aTh METaH M €r0 TOMOJIOTH?

27. UYro Takoe LMKIIOAIKAHBI U KaKoBa ux oO1as popmyna?

28. HasoBwure mpocTeime UKI0ATKaHBI.

29. HamummTe cTpyKTypHbIE (GOPMYIIBI CIEAYIOUINX COeIUHEHUN: a) 3-O0poM-2-XIOpIeHTaH;

0) 3-meTni-2,4-uXIJIoprenTan; B) 2,2-AMMETII-4-HUTPOTIEHTAH; T) 2,4-TUMeTHI" S-HUTPOTeKCaH; 1)
2,3-AMMETWINIEHTaH-3-CyIb(OKHUCIOTA; €) 2,3, 3-TPUMETUIITeKCaH - 2-Cy JIb(POKUCIOTA.

30. Kakue MOHOXJIOPIIPOU3BOAHBIE MOTYT 00Pa30BBIBATHCS TPU XJIOPHPOBAHUH 2,2,3-
TpuMeTHiIneHTana? Hanumure ypaBHEeHUs peakifii 1 Ha30BUTE MPOTYKTHI.

31. Hanwmute ypaBHeHHS peakuuii CynbpupoBanus U HUTpoBaHus (o KonoBaoy) 2-
MeTuinponasa. HazoBute mpoayKThl.

32. Hanwmute ypaBHEHHS peaKIHMi TEPMUYECKUX MTPEBPAIICHUH TeKCaHa, KOTOPhIE TPOUCXOIAT: a)
IpU KpeKUHre; 0) MpH IeruAPUPOBAHUH; B) P JETUAPOLUKIN3AMN; ') IPU U30MEPH3aLHH.

33. Kaxkue yrieBoopo/ibl Ha3bIBAKOTCS HETIPEACTbHBIMU?

34. Kakue HenpenenbHble YB Ha3piBatoTcs ankeHamu? Hanumute o0uyto popmyity
TOMOJIOTHYECKOTO pajia aIKeHOB.

35. Hanwumute MonekyssipHble (POpMYIIbl U Ha3BaHUS NEPBBIX YETHIPEX YJIEHOB TOMOJIOTUYECKOTO
psiia aIKEeHOB.

36. VYkaxuTe BaJICHTHOE COCTOSHHE U THUIl THOpUAM3aluy opOUTaNeil aToMOB yIiiepoaa,
CBSI3aHHBIX IBOMHON CBA3bIO B MOJIEKYJIaX aJKEHOB.

37. OObsAcHUTE, TOYeMY JUIS aJIKEHOB BO3MOXHA F€OMETPUYECKast H30MEPHSL.

38. Kakoit Tum peaknuii xapakrepeH ais ankeHoB? [Touemy?

39. Kakue Bupl peakiuii nprucoeMHeHUs XapaKTepHbI JJIsl aTKeHOB?

40. Cdopmynupyiite mpaBuiao MapKOBHHKOBA.

41. Kakue peakuuu SBISIOTCS KaUeCTBEHHBIMH PeakIMsIMU Ha ajkeHbl? Hanummre ypaBHeHUsS
ATUX PEaKIUH.

42. UYto Ha3BIBACTCS MOTMMEpHU3aLeii?
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43. Kakumu crioco0amu MoyvaroT alKeHbI: a) B MPOMBIIUIEHHOCTH; 0) B TaOOpaTOPHBIX
yCIOBUAX?

44, Kakue npoJyKThl MOXHO I10JIy4aTh U3 3TUJIEHA?

45. Kakue coequHEHUS Ha3bIBAIOTCS TMEHOBBIMU YTIIEBOJOPOIaMuU?

46. Kakwue TUIBI peakiuii xapakTepHsl it AueHoBbIX YB? [Touemy?

47. Yro Takoe KayqyKku?

48. Kakue BUIbI CHHTETHYECKOTO Kaydyka Bel 3HaeTe?

49. Kaxkue yrieBoaopo/ibl Ha3bIBatOTCs ankuHaMu? KakoBa oOmias popmyiia roMOJIOTHYECKOTO
psia alKuHOB?

50. Hamummre MonekyssipHble GOPMYIBI U HA3BAHUS MIEPBBIX YETHIPEX YICHOB TOMOJIOTUYECKOTO
psiia aKUHOB.

51. Vkaxure THN ruOpuAN3aMU OpOUTaIeil aTOMOB yriepoa, CBI3aHHBIX TPOWHOM CBS3BIO.
52. Kakue THIIbI H30MEpUH XapaKTEPHBI Ui AIKMHOB? Bo3MOKHA JIK 17151 aTKWHOB LIUC TPaHC-
n3omepusi? Hanummre CTpyKTypHBIE

53. (¢dopmysbl H30MEPOB NEHTHHA M HA30BUTE UX MO0 MEKIYHAPOIHOM HOMEHKJIAType.

54. Kakoii TUIT peakiuii XapakTepeH i aTKUHOB?

55. Hammmmre ypaBHEHHUs peaklnii MPUCOSAMHEHUS, XapaKTEPHBIX TSI TPOIHHA.

56. Kaxkue peakiuu sBISIFOTCS KaueCTBEHHBIMU PEAKIMSAMU Ha adKkuHbl? Hanmummre ypaBHeHUs
ITUX PEaKIUH.

57. C moMomIbIO KaKUX peaklud MOKHO OTJIMYUTH alleTUJIeH OT 3TuieHa? Hanmummre ypaBHeHus
ITUX PEaKIUH.

58. HanumuTe ypaBHeHHs peakluid OTydeHUS alleTUIeHa.

59. Hammmmre ypaBHEHHs BCEX BO3MOXKHBIX PEAKIMNA OTYICHUS

60. Oyruna-2. _

61. Hammmmure ypaBHEHHE peaKUU MMOIYyUEHHs 3-METHIINEHTHHA~] JF00BIM crtocoOoM 1
HAIUIINATE AJI1 HErO YpaBHEHUS peakiuu: a) ¢ Bojoi (peakuus Kyueposa); 6) c aMMuauyHbIM
pactBopoM okcua cepedpa (1).

62. HamummTe ypaBHEHHE peaKkIUU MOTYYeHHs 3-METHIOYTHHA-1 U3 COOTBETCTBYIOIIETO
nuranoreHankana. Hanummre s ankuna ypaaeHU A 'peakiuii: a) ¢ n30bITkOM OpoMOBOIOpOIa
HBr; 6) ¢ ammuadyHbIM pacTBOpoM xstopuaa mean (1).

63. Hammmmre ypaBHEHHUs peaklnii, C TOMOIIBI0 KOTOPBIX MOYKHO OTIMYUTh Te€KCHH-1 OT rekcuHa-
2.

64. Hammmmure ypaBHEHHUs peaklnii, C TOMOIIBI0 KOTOPBIX MOYXXHO OTIIMYUTH MEHTAH OT MeHTeHa-1
U TIeHTHHa-1.

65. Ilpu npomyckaHuM CMECH TaHa M alleTHIIEHa Yepe3 CKITHKY ¢ OpOMHO# BOJIOH Macca
COJIEPKMMOTO CKJITHKU yBeJIHUYMIach Ha 1,3 r, a Ipy NOJIHOM CrOpaHMHU TaKoro ke KOJIMYeCTBa
CMECH YTJIeBOJIOPOJIOB BhIACIHIOCH 14 11 okcnaa yraepoza (1V). KakoB 00beM 3TaHa B HCXOIHOM
cMecH razoB (H.y.)?

66. Ompenenure CTPYKTypHYIO (pOopMyITy YTIeBOAOPOAa, MaccoBast OIS YIiepoaa B KOTOPOM
cocrasisieT 88,9%. U3BecTHO, UTO YIiaeBOAOPO B3aUMOAECHCTBYET C aMMHAYHBbIM PaCTBOPOM
okcua cepedpa. [110THOCTH MapoB yriieBog0poa Mo BO3ayXy cocrapisier 1,862.

67. Urto Takoe apoMaTHUECKUE YIIeBOJOPOIbI?

68. Kaxoii yriieBoiopo SBISETCS IPOCTEHIIINM IPEACTaBUTENIEM apOMATHUECKUX
yII€BOIOPOAOB?

69. Kakyro ctpykrypHyto hopmyiny 6er3ona npepioxmt Kekyne? Uto He Moria o0bsICHUTE 3Ta
dopmymna?

70. KakoBBI COBpeMEHHBIC TTPEICTABICHHSI 00 3JICKTPOHHOM CTPOCHUHU MOJIEKYIBI OeH301a?

71. Yrto Ha3BIBAaeTCA apOMATUYECKOMN CBSI3BIO?

72. Yro Ha3bIBaeTCs OCH30JBHBIM KOJBIIOM (SApoM)?

73. Kaxue BUJIBI HN30MEPUH BO3MOKHBI JJIs1 apeHOB?

74. Kak cocTaBIsIIOT Ha3BaHHE apeHa M0 MEXIYHAPOIHONW HOMEHKIIaType?

75. Kaxue Tubl peakuuii: a) BO3MOXHBI JIUIsl apeHOB; 0) XapaKTepHBI ISl apeHOB?
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76. IlpuBenuTe nMpuUMepsl peakLnil 3aMELCHHs ¢ y4acTueM OeH30Ja U Toiayosa. O0biacHUTE
MPUYMHBI Pa3IMYHON peakllMOHHON CIOCOOHOCTH O€H301a U TOJIyosIa B peaklUaX TaKoro TUIIA.
77. YxKaxuTe, KaKHe PeareHThl UCTIONb3YIOTCS MPH: a) HUTPOBAHUM; 0) Cynb(UPOBAHHUH; B)
AIKWIMPOBAHUH aPEHOB.

78. Kaxue 3aMeCTUTENH SIBIISIIOTCS OPTO- U Mapa-opueHTantamu? [IpuBeaure npumMepsl.
79. Kakue 3amecturenu sBISIIOTCS MeTa-opueHTanTamu? [IpuBeau Te mpuMepsl.

80. IIpuBenuTe mpuUMepsl peaknii MPUCOSAUHEHHS C ydacTUEM OSH30J1a U TOIYOJIa.

81. HazoBuTe peakiuu TONyOJIa: a) TATIMYHBIC U 711 OCH30I1a; 0) B KOTOphIE OSH30J1 HE BCTYIIACT.
82. Kakwue 1Ba peareHTa pearupyoT U ¢ ITHICHOM, U ¢ OeH3010M? Ha30BUTE MPOTYKTHI PEaKIUii.
83. Uto Takoe peHonbr? Uem (heHOIBI OTIIMYAIOTCS OT APOMATHYECKHUX

84. cnupTOB IO XMMHYECKOMY CTPOCHUIO?

85. Kak knaccupunupyroT GheHob?

86. Kaxue TUIIBI H30MEPUH BO3MOXKHBI 151 PEHOJIOB?

87. TlpuBenuTte MpuUMEpHI OJHO- U JBYXaTOMHBIX ()€HOJIOB.

88. OObBsicHHTE B3aMMHOE BIMSIHHE aTOMOB B MoJieKyJe erona. Uem

89. Uewm ornmyaroTcs (peHOIBI OT CIUPTOB MO CBOKCTBaM? -

90. B kakux peakuusx MposBISIOTCS CI1a0OKHCIOTHBIE CBOMCTBA (heHoa?

91. Kakwue peakuuu XapakTepHbI A1 OEH30JIBHOTO sIIpa- B MOJIEKYJIe

92. ¢enomna?

93. Kakumu cmiocobaMu MOKHO MOTy4aTh (peHomb?

94. Yro Takoe yrieBosI?

95. Ha kakue rpynmsl AeNIATCs yriIeBOIbI?

96. UYrto Takoe MOHOCaXapHIbI?

97. Uro Takoe: a) anba03bl; 0). KETO3bI?

98. Kak moapazaenstoTcss MOHOCAXapH Ikl IO YHCITY YTIIEPOAHBIX aTO MOB?

99. Kakoii aToM yriaepoja Ha3bIBaeTCsl aCHMMETPUUYECKIM?

100. Kakune MoHOCaxapu el OTHOCATCS K D- psmy?

101. Kak nepeiitu oT MmoHOcaxapuia D-psiga k Mmonocaxapuny L-psina?

102. B kakux OUKJINYECKUX POpPMax MOTYT cymiecTBoBaTh MOHOCaxapub1?

103. Kakoii ruIpoKcuil Ha3bIBae€TCA MOJIyalleTadbHbIM (TJIMKO3UIHBIM) THIPOKCHIOM?

104. Yro Ha3pIBaeTCS TAyTOMEpHUEH?

105. Kakoii aTom yriepo/ia Ha3bIBaeTCs aHOMEPHbBIM?

106. Yem ornmyatores a.- u ~-aHOMephbI TTF0K0361?

107. Kakue ¢uznueckue cBoiicTBa UMEIOT MOHOCAXapUIbI?

108. Kakue peakuuu XxapakTepHBbI 7151 MOHOCaXapH10B?

109. Yto Takoe omurocaxapuabi?

110. Yro Takoe nucaxapuini?

111. Yro Takoe BoccTaHABIMBAIOIINE MHEBOCCTaHABIMBAOIINE Aucaxapuabl? [Ipuseaure
MPUMEPBI.

112. KakoBbI pu3nUYeCcKue CBOMCTBA qUCAXapHa0B?

113. Yto Takoe morcaxapuIn?

114. B yem oTIIMYME aMUTIO3bI OT AaMUJIONIEKTHHA M0 XUMHUYECKOMY CTPOCHHUI0?

115. KakoBbl XUMHUYECKHE CBOICTBA Kpaxmaa?

116. YTo Takoe TTMKOTEH U KaKOBa €ro POJib B )KUBOTHBIX OpraHU3Max?

117. B uem oTiuMe 1EUTFOI03BI OT Kpaxmasia?

118. KaxoBbl xumuueckue cBoiicTBa 1etrosio3sl? [ToueMy kpaxmai v HEeJI0103a He JaioT
Ka4eCTBEHHYIO PEaKIIMIO HA MHOTOATOMHBIE CITUPTHI?

119. Oxapakrepu3syiiTe npuMeHeHHe U OMOJOTHUECKYIO POJIb KpaxMaia U IeJUTIONI03bI.
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2. IlepeuyeHb BONPOCOB ISl 1 pyGeskHOii aTTecTAllMK N0 JUCHHUIIJIMHE
«Oprannyeckasi XuMHs»

Biaok 1
1. OcHOBHBIC ITOJIOKCHHS OPraHUYECKONH XUMHHU.

2. OCHOBHBIE TIOJIOKEHHS TEOPUU XMMUIECKOTO CTPOCHUSI OPTAaHHUYECKUX COSTUHEHUH.
["'omonoruueckuit psa. I'omosoru.

3. Krnaccuduxanus opraHi4ecKux BEIIeCTB.
4. Twurbl OpraHUYECKUX PEaKIUH.

5. Anxansl. 3oMepus u HoMeHKIaTypa. Pu3nueckue U XuMHIeckue cBoicTra. [lomydyenue.
[Ipumenenue.

6. llukimoanakaHbl.

7. Aunkensl. I3omepus u HoMeHKJIaTypa. Puznueckue U XuMuuyeckue cBoicrsa. [lonyuenue.
IIpumeHeHue.

8. AJKaIueHBI.

9. Aunxunsl. M3omepust 1 HoMeHKIatypa. dusznyeckre nu xumudeckue cBoicTra. [lomydyenue.
IIpumeHeHue.

10. Apensl. M3omepust u HoMeHkIaTypa. Puznueckue U XuMudeckue cBoiictpa. [lomyuenue.
[Ipumenenue.

11. Couprsl.

12. TIpocteie 3¢upshL.

13. ®enomsl. Homenknarypa. @usndeckue u xumudeckue cBoiictra. [lomyuenne. [Ipumenenue.
14. Anwpaeruns! u keToHbl. HoMenknaTypa. @usnyeckue U xuMudeckue cBoricta. [lomyuenue.

15. IIpumenenue.

Baok 2
. Hanummre cTpykTypHble (OpMYJbl BCEX AalleTHIIEHOBBIX YIJIEBOJIOPOJIOB C MOJEKYJISPHON
dopmynoit C7H1p, rmaBHast 1enb KOTOPBIX COCTOUT U3 MSTH YIJIEPOJHBIX aTOMOB, M HA30BUTE UX IO
MEXIYHAPOJAHOW HOMEHKIIATYpE.
. Hanummre cTpykTypHble (OpMyINBl BCeX AIKHMHOB, 0Opa3yloLIMX HpU TUAPUPOBAHHU 2,2-
JUMETUITEKCaHa.
. Hanummre ctpykTypHble (opMynbl aIKMHOB ¢ MoJeKyisipHoi ¢opmynoit CeHip 1 HazoBuTe
UX TI0 MEXTyHAPOJIHON HOMEHKIIAType.
o Hanummre cTpykTypHbIe GOPMYIIBI CIAETYIOIUX YIIEBOAOPOAOB: a) 4-MeTHIINEeHTHH-2; 0) 2,5-
TUMETHITEKCUH-3; .B)3,4-TUMETWINEHTHH -1 ; T) 2,2, S-TpuMeTunrekcud -3; n) 2,7 - TuMeTHI -3-
STHIIOKTUH-4; ) 3,3-nuMeTunOyTHH-1. YKaKuTe, KaKue U3 3TUX BEHIECTB H30MEPHBI MEXTy COOOM.
o Hanummre cTpykTypHble (OpMYNBl QIbJETHAOB C MoJeKyJIsipHoil (opmynoit C7H140,
COJIepKAlINX TJIaBHBIE 1M W3 IISATH aTOMOB YTIIEPO/Aa, W HA30BUTE WX IO MEXKIyHApPOIHOH
HOMEHKJIaType.
o Hanummre ypaBHEHHs peaknuil TIONy4eHHS CIEAYIOUIMX CIIUPTOB IIYyTeM THApaTaluu
COOTBETCTBYIOIIUX ~ AJKEHOB: a) 3,3-muMeTWIOyTaHon-2; ©0) 2-MeTWINEeHTaHoN-2; B) 3-
METHUJITeKCAaHOI-2.
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o Kakas peakius sBiisieTCs Ka4ECTBEHHOW peaKIfeil Ha MHOTOATOMHBIC CITUPTHI?

o C MoOMOMIBIO KaKUX PEaKIUi MOXHO OTJIMYHTH alleTHJICH OT dTHieHa? Hanmummre ypaBHEHUs
3TUX PEAKIUH.

o Hanummre cTpyKTypHbIe (OpPMYIIBI CIEIYIONINX CIUPTOB: a) 3-3THINEHTaHon-3; 0) 2,2,4,4-
TETpaMEeTUITeNTaHo-1; B) 2-MeTuI-4-3THITEKCaHOo-2; T) 3-U30NponuiI-4-MeTUITeKCaHo-3; 1) 2-
MeTunoyrananon-1,4; e) 2,3-aumMeTunneHTananon-2,3; ) 2-3Tuirekcanrpuon-1,3,5.

o Hanummre cTpykTypHbIe (OpMYITBI BCeX aIKEHOB C MOJIEKYIsipHO# Gopmynoit CgHip 1
HA30BUTE MX IO MEXTYHAPOIHONH HOMEHKIIATYpE.

. Hamumure cTpykTypHbIe (GOpMYIIbI CASAYIOMNUX COSAMHEHU: a) 2,2-nuMeTHI-4-
HUTPOIICHTaH; 0) 2,4-TMMETHII-5-HUTPOTEKCaH.

o Hanummre cTpykTypHbIe (GOpMYITBI CIEIYIONINX COeAMHEHUI: a) 3-OpoM-2-XxoprenTaH; 0) 3-
METWI-2,4- TUXJIOprenTaH.

o Hanwumte ctpykTypHbIe popMyiiel Bcex ankaHoB coctaBa C7H1e, TTIaBHAS 1IN KOTOPBIX
COCTOUT U3 5 aToMOB yriiepoaa. HazoBure kaxoe COeMHEHUE 110 MEXKAYHAPOTHONW HOMEHKIIATYpeE.
o Hanummure cTpykTypHBIE (OPMYNBI BCEX AJIKAaHOB C MOJICKYJsipHOW Qopmynoit CgHis u
HA30BHTE HMX [0 MEXIYHAPOAHONH HOMEHKIAType. YKaKUTEC WU30MEPHI, COJEPIKAIIUE TPETUYHBIC
aTOMBI yTJIepoa

. Hanummre cTpykTypHble GOpMYIIbI CISIYIOMIMX AIKEHOB: a) TpaHC-5-MeTmiIrenTen-2; 6) 2,5-
TUMeTHITeKceH-1; B) 2,3-numeTiiioyTeH-2; r) 2,4,4-TpuMeTUIINIEHTeH-2; 1) 2-MeTHII-3,6- 11 Tu-
JOKTeH-4; ¢) 3-3TIireKkceH-3. YKaxuTe, KaKue U3 3THX BEIIECTB U30MEPHBI MEXKTy COOOH.

o Hanwummre cTpyKTypHBIE (GOPMYIIBI CIIOXKHBIX 3QHPOB, 00PA3YIONIMXCS U3: a) YKCYCHOM
KHUCTIOTHI U MIPOIIaHoa-2; 0) YKCYCHOM KUCIIOTHI U Mpomnanona-1; B) mypaBeunoii kuciorst HCOOH
u 3Tanona. HazoBute cioxHbie 3¢upsbl

o Omnpenenute CTPYKTYpHYIO GOPMYITY YIIIEBOJOPO/Ia, MACCOBAs JIOJIs YIIIEpOa B KOTOPOM
cocrasisieT 88,9%. M3BecTHO, 4TO YIiIeBOAOPO B3aUMOACHCTBYET C aMMHAYHBIM PACTBOPOM
okcuaa cepedpa. [110THOCTH MapoB yriieBog0poa Mo BO3ayxy cocrapisier 1,862.

o HanwummTe cxeMbl MoJMMepHU3aliii H300yTHIICHA.

o HanwummiTe ypaBHEHHS peakiuii TIOJTYYCHUS CIEAYIONIUX MPOCTHIX 3(QUPOB: a)
METHIIPTUIIOBOTO; 0) STHIIPOIHIOBOTO.

MeToauueckue PECKOMEHIANMUHA ITO CO3TAHUTIO MyJILTHMe)IHﬁHOﬁ npe3eHTanumn
CprKTypa U COACpKaHUC IPC3CHTAIUNU — OTO JIMYHOC TBOPYECTBO aBTOpA. ITonesno
HCIOJIL30BaTh 11a0JIOHBI Oq)OpMJ'IeHI/ISI JJI1 IOATOTOBKH KOMHI)IOTepHOI\/JI MPE3CHTAlHHU.

Craiipl JkesaTellbHO HE Meperpykarb TEKCTOM, Jydllle pa3MecTUTh KOpOTKHe Te3uchl. Ha
craiiax HeoOX0AUMO JEMOHCTPUPOBAaTh HEOOIIbIINE (parMeHThl TEKCTA JOCTYIHbBIE Ul UTEHUS Ha
paccrosnuy; 2-3 ¢pororpaduu mim pucynka. HanbGosnee BaxxHbIN MaTepuan Jydiie BbIACTUTb.

Tabnuipl ¢ nMPPOBBIMU JTAHHBIMU IJIOXO BOCHPUHUMAIOTCS CO CIIalJIOB, B 3TOM Ciy4yae
¢ poBoi MaTepHal, o BO3MOKHOCTH, Jy4Ille MPEICTaBUTh B BUE IPaUKOB U JHarpaMm.

He cnenyer usnuiiHe yBiekaTrbcsi MyJIbTUMEIUWHBIMU 3(pdexktamMu aHumanuu. OcoOeHHO
He)KeNaTeNIbHbI Takue 3()(eKThl Kak BbUIET, BpallleHHEe, BOJIHA, TOOYKBEHHOE MOSBIEHUE TEKCTa U
T.4. OntumanbHast HacTpoiika 3(pQeKToB aHMMAlMK — TOSIBJIEHUE, B MEPBYIO O4Yepe/ib, 3arojioBKa
ciaiiia, a 3aTeM — TeKcTa 1o ab3aumaM. [Ipu 3TOM ecnu HECKOJBKO CIaifIoB UMEIOT OJIMHAKOBOE
Ha3BaHUE, TO 3ar0JI0BOK ClIai/la 10JIKEH TOCTOSIHHO OCTAaBAThCs HA DKPAHE.

YroObl 00ecieynTh XOPOIIYI0 YMUTAEMOCTh MPE3CHTAUU HEO0O0XO0AUMO MOJ00paTh TEMHBIN
1BeT (oHa U cBeTIbI 1BeT mpHudTa. Henb3s Takxke BIOMpaTh (OH, KOTOPBIH COJEPKHUT aKTHBHBIH

PUCYHOK.
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KenaTenbHO MOATOTOBUTH K KAXKIOMY CIIAIy 3aMETKH IO JOKJIaTy. 3aTeM pacredaTaTh X
U HWCIOJb30BaTh MPHU MOATOTOBKE WJIM Ha CaMOM Mpe3eHTaluu. MOXKHO pacredaTtaTb HEKOTOPBIE
KJIFOUEBBIC CJIaiIbl B KAUECTBE pa3IaTOYHOrO MaTepHaia.

Heo0xomuMo 00s3aTenbHO  COOMIOAATh €AMHBIA CTHIBL O(OPMIICHHS NPE3CHTAlUd |
00paTUTh BHUMAHUE Ha CTUIIUCTHYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh ClaiAbl. DTO IMO3BOJIUT OBICTPO OOpaIaThCsi K KOHKPETHOMY
claiiry B cirydae He0OOXOIUMOCTH.

PexoMenganuu 1no cojepaHuio U CTPYKType cIaiiioB MyJIbTUMEAUIMHON pe3eHTalNu:

1-# cnaiin (TUTY/IBHBIN), HA OHE KOTOPOTO CTYIACHT MpEACTaBisieT TeMy npoekta, PO u
HAy4YHOT'O PyKOBOJUTEIIS.

2-ii cmaiin. Bximrogaer B ce0st OOBEKT, MPEAMET U TUIIOTE3y UCCIICIOBAHMUS.

3-it cnaitn. ConepuT 1enb U 3a7aun uccienoBanus. Llenb npoekra AomkHA ObITH HamKMCaHa
Ha JKpaHe KpYNMHBIM HIpUGTOM. 37eCh K€, €CIM MO3BOJSET MECTO, MOKHO HAamucaTh M 3aJayu.
3amayr MOTYT OBITh MPECTABIICHBI U HA CIICYIOIIEM CITal/Ie.

4-ii - cnaitn. CollepKUT CTPYKTYPY pabOThl, KOTOPYIO MOXHO MPEAOCTaBUThH, HAIPUMEp, B
BUJe rpaduyecknx OJOKOB CO CTpelkaMu. A TakkKe — NepedyrclieHne MPUMEHSEMbIX METOAOB U
METOJTUK.

S5-ii - cmain. [lpeacraBnsieTcss comep)kaHve W TEOpeTHYecKas 3HAUMMOCTh mpoekTa. CyTh
perraeMoi mpoOJIeMbl MOKET OBITh IPEJICTaBiICHA B BHUJE CXEM, TaOJHI, Iuarpamm, rpadukos,
dororpaduii, ¢pparmMmeHTOB (PIIBMOB U T.M. Ha TeopeTHUecKyr YacTh MPEACTABICHHUS IPOEKTa
JOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIal/IOB.

6-i1 - crmaiin. Bo3aMOXXHOCTH NPUMEHEHHs Pe3yJIbTaToB paboThl Ha mpakTuke. Ha sty Temy
TaK)Ke JI0JKHO ObITh HECKOJIBKO CIIaii10B.

7-ii crnaiin. ['maBHbIE BBIBOJBI, UTOTH, PE3YNbTATHI MPOEKTa LIE€IECO00Pa3HO MMOMECTUTH Ha
otnensHoM crnaiiie. IIpu 3ToM He cienyeT Mepeduciarh TO, YTO OBLIO ClIeNaHo, a JAKOHUYHO
H3JI0XKUTH CYThb 3HAYMMOCTH MPOCKTA UJIN MOJYYCHHBIX PE3YJIbTATOB UCCICAOBAHM.

[Tocneanwuii cnaiin. B koHel mpe3eHTaIMH KelaTeabHO MOMECTHTh claiii ¢ TekctoMm «Cmacubo 3a
BHUMaHUE!».

MeTtoauyeckue peKOMEHAALMHU 110 HCIOJIB30BAHNIO HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUH 00y4eHust

JUid m3ydeHus JEKIUOHHOTO MaTrepuaja IUCLUUIUIMHBI NPUMEHSIOTCS ayAHOBHU3YalbHbIE
(MynbTUMEIUIHBIE) TEXHOJIOTUH, KOTOPHIE HE OTPULAIOT TPAJUIMOHHBIE, IPOBEPEHHBIE BPEMEHEM
METOABl MpernojiaBaHus, HO, MPH OSTOM, OHHU TIOBBIIAIOT HArJAAHOCTb, WH(POPMATHBHOCTS,
ONEpaTUBHOCTD B [10/1a4€ UH(POPMAIIH, T03BOJISIFOT S3KOHOMHUTH BPEMS 3aHATHH.

Kaxnoe nmpakTuyeckoe (CEMMHApCKOE) 3aHATHE MMEET CBOIO 0colyro (opMmy mpoBeaeHus,
CBOIO METOJIOJIOTUYECKYIO CIEeUU(UKY, YTO MO3BOJSET pa3BUBaTh y CTYJAEHTOB pa3jM4YHbIE Kak
OOIIEKYIbTYpHBIE, Tak W MpodeccuoHalbHble KommeTeHIMH. [locraHoBka mpoOieMbl, pa3zdop
aKTyaJIbHbIX KOHKPETHBIX M THUIOTETUYECKHX CUTyalluid, co3laHue aTrMochepbl Auanora Mexay
npernojiaBaTeieM M TPYNNOH MO3BOJSET paboTaTh MHIAMBHIYaIbHO W B MajblX TIpylmax,
KOJUIEKTUBHO  OOCYXKJaTh OIpeNeJeHHbIH TeMaMH Marepual, a TakkKe HHUIUUPOBATh
CaMOCTOSITENIbHYI0 padoTy cTylneHTOB. IIpu OCMBICIEHUH COAEp)KaHUS BOMPOCOB MPAKTUUYECKHUX
3aHATUN TpecieayeTcs 1elib coOI0aaTh MPEeeMCTBEHHOCTh B MPO(EeCCHOHATBHOM U B TBOPYECKOM
pa3BUTHU CTYIECHTOB.
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KonTtponb camocTosiTensHON paboThl CTYAEHTOB MPU3BAH CIeNaTh Mmpolecc o0ydeHus Oomee
LEJOCTHBIM M opranuyHbIM. Ero 3agaua He ocTaBuTh 0€3 BHHUMaHMs Aa)Ke, HA MEPBBIA B3I,
MaJIO3HAYUTENIbHBIE BOIIPOCHI.

KommbiorepHoe TeCcTHpOBaHUE TO3BOJISIET OCYIIECTBISATH HTOTOBBIA KOHTPOJIb 3HAHHIMA
cTyaeHToB. TecTOBBI MaTepwan BKIIOYaeT B ce0sl COJEpKAHHWE BONPOCOB IO KAXKAOMY H3
0003HaYEeHHBIX MPOTPAMMOM pa3/iesoB.

Kaxxnplii BOonpoc NpeanonaracT HeCKOJIbKO BapUaHTOB OTBETOB, CPEIU KOTOPBIX MMEIOTCA
aOCOJIIOTHO HEBEpHBIN, MPAaBWIBHBIA W B OOJBIIEH WIM MEHBIICH CTENECHH PaCKPBIBAIOIINMA
CYILIHOCTh BoIlpoca. B mporecce KOMIBIOTEPHOIO TECTUPOBaHUS 33/aya CTYJEHTOB OIPEAEISAETCS
KaK BbIOOp MPaBUIIBHOTO OTBETA U3 MHOT0OOpa3usi BapUaHTOB. B TECTOBBIX 3aaHUSIX €CTh BOIPOCHI
Ha COOTBETCTBUE. B mpoliecce KOMIBbIOTEPHOIO TECTUPOBAHUS, 33a4a CTY/IEHTa OINPENEIAETCS KaK
BBIOOD MPaBUIIBHOTO OTBETA U3 MHOT000pa3usi BAPHAHTOB.

Bomnpockl 1 TeMbl, OTBOIMMBIC Ha BBITIOJHEHNUE CAMOCTOSTENIbHONW PabOThI 10 TUCIUILIUHE, a
Tak)Ke KpUTEpUU OLIEHUBAHUSA 10 KaXXJ1I0My BUIY paboThl conepskarcs B paszaene 8 PIT/I.

8. OueHoYHbIE CPECTBA VISl TEKYIEro KOHTPOJIS YCIeBaeMOCTH, PyOe:KHOii aTTecTalluu
U IPOMEKYTOYHOM aTTeCTALMU 110 UTOraM OCBOEHHS IMCUHUILIUHBI.

JInst mpoBeIeHNsT TEKYIETO U UTOTOBOT'O KOHTPOJISI UCTIONIB3YIOTCS CIIEAYIONINE OIICHOYHBIE
Cpe/CTBa: MICbMEHHBIE JOMAIIHUE 3a/IJaHHs TI0 BOIPOCAM, TECTOBBIC 3aaHUsl.

dopma poBeIeHNs] HTOTOBOTO 9K3aMeHa — ycTHasl. Pe3ynbTupyromas sK3aMeHamoHHast
olieHKa onpenensercs B coorsercTBuu ¢ [lonoxxenuem COI'Y o OamibHO-pEHTHHIOBON cucTeMe
OLICHKHU 3HAaHUH CTYACHTOB.

BAJIJIBHASI CTPYKTYPA OLHEHKMU.

Makc.
MusH. koJ- KOJI-BO
dopma KOHMpPOAA BO 0aJ1J10B
0aJ10B
Texywasn ouenka cTyqcHTa B TeueHue 1-8 HeleM COCTOUT U3: 0 25

BeimosHeHre MCHhMEHHBIX JOMAITHUX 33IaHHUH 110 TeMaM

3aHSATHIA U CAMOCTOSTENILHON paboThl (KOHCIIEKTOB); 0 25

OTBeTHI Ha MPAKTUYECKUX 3aHATHIX (KOJUIOKBUYMBI)
1-a pybescnan nucemennan Konmponvhasn paboma (KomnovromepHoe 0 25
mecmuposanue) - 9-asi HeJlens cemMecTpa
Texywasn ouenxa crynenra B teuenue 10-17 Heenu coCTOUT u3: 0 25

Brmonaenne mucbMeHHBIX JOMaIIHUX SaIlaHI/II\/'I 10 TEMaM

3aHSATHIA U CAMOCTOSTENILHON paboThl (KOHCIIEKTOB); 0 25

OTBeTHI Ha MPAKTUYECKUX 3aHATHUSX (KOJUIOKBUYMBI)
2-1 pybeschas RUCbMEHHAA KOHMPOIbHAA padoma (KOMRbIOmepHOoe

0 25
mecmuposanue) - 18-as1 Henenst cemectpa

Hmozo 0 100

MCTOJII/I‘ICCKI/IC YKazaHus 1J1d oﬁyqaloumxcn 110 OCBOCHHUI0O JTHUCHHUITINHBbI

By yueOHBIX 3aHATHIT Opranu3zanusi 1eATeIbHOCTH CTYJIEHTa

Jleknus [Tocenienne TEKIMOHHBIX 3aHATHA U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
Marepuana sBISETCS HENOCTaTOYHBIM YCJIOBUEM I YCIEIIHOIO
YCBOGHUSI JUCHUIUIMHBL CTyneHTy HeoOXOJIUMO CHCTEMaTHYECKH
paboTtath ¢ y4eOHOW M METOJMUYECKOM JUTEepaTypoil, peKOMEeHIyeMOi
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M0 KaXJAOMy pasleny JEeKTOPOM, JOTMONHSS KOHCIEKT JIEKIHM
HEOOXOMUMBIMH TOSICHCHHSIMH, YTOYHCHHSIMH W TEPMHHAMHU IIO
n3ydaemoit teme. HeoOxonumo mucath KOHCIEKTHI JIEKLIUN: KPaTKo,
cxemarnyHo. [locienoBarensHO (UKCUPOBATH OCHOBHBIC ITOJIOXKCHUS,
BBIBOZIbI, (OPMYIUPOBKH, OOOOIIEHUS; I[MOMEYaTh BaKHbBIE MBICIH,
BBIJICJISITH KIIFOUEBBIEC CJIOBA, TEPMHUHBL. [IpOBEpsATH TEPMUHBI, TOHITHIA
C TOMOUIbIO  SHUUKJIONEOWM,  CJIOBapei, CIPaBOUYHUKOB  C
BBINIUCHIBAHUEM TOJKOBaHUW B TeTpaab. (OO003HAYUTH BOIMPOCHI,
TEPMHHBI, MaTepHall, KOTOPBIA BBI3BIBAET TPYIHOCTH, MOMETUTH H
MOMBITaTbCS HAWTH OTBET B PEKOMEHAYEMOW mutTeparype. Ecnm
CaMOCTOSITENILHO HE YAaeTcs pa3odparbcs B MaTepuale, HeoOX0IuMo
chOopMyIUPOBATh BOMPOC U 33JaTh MPETOJaBaTel0 Ha KOHCYIbTAIINH,
Ha IPAaKTHYECKOM 3aHSTHH.

IIpakTH4eckue
(ceMuHapckue)
3aHATHSA

OTO pa3HOBUIHOCTb ayJUTOPCKUX 3aHATUN. OHM IperHa3HAYEHBl IS
cucTeMaTHU3aluy, yrilyOJIeHns U 3aKpeIuIeHHs! MOJIyYE€HHbIX 3HAaHUH 110
pOMACHHBIM TeMaM. 1Ipy akTMBHOM y4dacTuUH B XOJ€ IPAaKTHYECKOIOo
(ceMuHapCcKOro) 3aHATHS CTYAEHT  INpHOOpeTaeT  HaBbIKU
MPAKTHYECKOTO NPUMEHEHHUs UMEoIIeiicss nH(pOpMaluu, pa3BHBACT
JIMYHOCTHBIE KaYECTBA U MTOBBIIIAET CBOM MHTEIVIEKTYaJIbHbIH YPOBEHD.
Kpome Toro, nmpakTuueckue 3aHsITUS SBIIFOTCS HEOThEMIIEMON YaCThIO
o0yuyeHMs OyaylIMX CHELMAIMCTOB, MOCKOJBKY MO3BOJISIIOT MOJIYYUTh
0a30BbIl TEOPETUUECKHUM OIBIT, HE3aMEHUMBbIN Ui OCYILIECTBICHUS
poeCCHOHAILHOMN AEATEIbHOCTU B laJIbHEHIIIEM.

ITncnMmennblie
JAOMAIIHNEe 3aJaHud
(KOHCIEeKT)

3HaKOMCTBO C OCHOBHOM U JOIMOJIHUTENBHOM JINTEPATYPOIl, BKIHOYAS
CIpaBOYHbIE U3aHMUsI, 3apyOexKHbIe UCTOUYHUKHU, KOHCTIEKT OCHOBHBIX
MIOJIO)KEHUH, TEPMHMHOB, CBEICHHUM, TpeOYIOIUX 3allOMHUHAHUS W
SIBJISIFOLMXCSL  OCHOBOIIOJIAraroliuMu B 3T0M  Teme. (CocTaBiieHHE
KOHCIIEKTOB 110 IPOYUTAHHBIM JINTEPATYPHBIM UCTOUHUKAM U JIp.

[Ipy moaroToBke K 3aHATHIO HEOOXOAMMO OpPUEHTHUPOBATHCS Ha
KOHCIEKTBhI JIEKLIUH, PEKOMEHAYEMYIO JINTEPATYPY.

Ilo kaXkno U3 TeM ISl CaMOCTOSITEIBHOTO U3YYEHMsI, IPUBEIECHHBIX B
paboueiil mporpaMMe, ciielyeT cHayana MpoYUTaTb PEKOMEH/I0BAaHHYIO
JUTEpaTypy U HpU HEOOXOIUMOCTH COCTaBUTh KPATKUNH KOHCIIEKT
OCHOBHBIX  IOJIO)KEHHUH, TEPMUHOB,  CBEJIEHUM,  TpeOYIOLIUX
3aIIOMUHAHUS U SIBJISIFOIIMXCS OCHOBOIOJIATAIOUIMMH B 3TON TEME.

Jia  pacmmpeHuss 3HaHMW 1O  JUCHUIUIMHE  PEKOMEHJyeTcs
UCnoJib30BaTh HTEpHET-pecypChl:

MPOBOAUTh MOWMCK B PA3JIMYHBIX CHUCTEMaX, TaKUX Kak oOuiue
MOMCKOBBIE CHCTEMBI: WWW.yandex.ru, www.google.ru, a Ttakxe
CHelHalIbHbIE TOMCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

IK3ameH (YCTHBII)

[TonroroBka K  3K3aMEHY  CIOCOOCTBYET  3aKpEIUICHHMIO,
yrinyoneHuio U OOOOIIEHUIO 3HAaHUWM, MOJy4aeMblX, B Ipoliecce
o0y4eHus1, a TAaK)Ke MPUMEHEHHIO WX K PEIICHUIO MPAKTHYECKUX 3a7ad.
l'oToBsich K 2K3aMeHy, CTYJAEHT JTUKBUAUPYET UMEIOIIHECsS MPOOeIbl B
3HAHUSAX, YIUIyONsieT, CHCTEMaTU3UpyeT U YHOPSAIOYMBAET CBOU
3HaHus. Ha sk3aMeHe CTyeHT JEMOHCTPHUPYET TO, YTO OH MPUOOpeN B
nporiecce 00yueHus Mo KOHKPETHON yu4eOHOM TUCIUTIUINHE.

OueHka OTBeTa Ha JK3aMEHE MPOBOAUTCS B COOTBETCTBUU C
[Tonoxxennem 0 OaNIBHO - PEHUTHHTOBOW CHUCTEME OILICHKH 3HAHHUU
crynentos COI'Y.
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Ouemca KpuTepnﬁ OHEHKH YCTHOI'O U MIUCBMEHHOI'0 OTBETA

HA MPAKTHYICCKOM 3aHATHH

5 Conepxanue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, TIOJHOCTBIO
packpbiTa B OTBETE TeMa, OTBET CTPYKTYPUpPOBaH, JaHbl IPAaBHJIbHBIC
apryMEHTHPOBAHHBIE OTBETHl HA YTOYHSIOLINE BOIPOCHL, JIEMOHCTPUPYETCS
BBICOKHI YpPOBEHb y4acTHs B IUCKYCCHUHU.

4 Conepxanue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, TTOJHOCTBIO
packpbiTa B OTBETE€ TE€Ma, JaHbl MPAaBWJIbHBIC, ApIYMEHTUPOBAHHbBIE OTBETHI HA
YTOUHSIOUINE BOMPOCHI, HO HWMEIOTCI HETOYHOCTH, MpPU 3TOM  OTBET
HECTPYKTYpPUPOBAH U JIEMOHCTPUPYETCS CPETHUN YPOBEHb Y4aCTUs B JUCKYCCHU.

3 Conepxanue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IIPU IIOJIHOM
PacKpbITUM TEMbl HMEKOTCA HETOYHOCTH, JaHbl IPaBUIbHBIE, HO HE
apryMEHTHPOBAHHbIE OTBEThl HA YTOYHSIOUIME BOIPOCHI, JAEMOHCTPUPYETCS
HU3KUH YpOBEHb Y4acTHUS B TUCKYCCHUH, OTBET HECTPYKTYPUPOBaH, HH(pOpMAIIHS
TpYJHa JUJIsl BOCIIPUSITHUSL.

2 CopgepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOMPOCY, HO MPHU MOIHOM
PACKpBITUU TEMBbl MMEIOTCS HETOYHOCTH, IEMOHCTPUPYETCsS ciaboe BIiiaJieHHe
KaTeropuallbHbIM ammapaToM, JaHbl MPaBUIbHBIE, HO HE apryMEHTHpPOBaHHbBIC
OTBEThl Ha YTOYHSIOIIME BOMPOCHI, y4acTUE B JUCKYCCHU OTCYTCTBYET, OTBET
HECTPYKTypUpPOBaH, HHGOpMAIUs TPYAHA I BOCIIPHUSITHSL.

KpnTeplm OLICHUBAHUSA CTYJACHTA 3a MOATOTOBKY MYJbTUMEAHUA NIPE3CHTALIUA

Kpur 4 3 2 1

epuH

/6ann

bl
Yerko CdopmynupoBana CdhopmynmupoBana | He
chopMynpoBaHa 1eNb u TeMa | IeJlb u Tema | cpopMyaupoBaHa
Lelb W PACKPBITA | UCCIIENOBAHUS. UCCIIEIOBAHMS. LEJIb U TeMa
TeMa uccienoBanus. | YactuuHo Conepxanue UCCIICI0BaHHUS.
B kpartkoit ¢opme | u3noxeHa IIOJTHOCTBIO He | [IpoGnema HE
JaHa noJsiHas | nHGopmanus 0 | pacKpbITO. peleHa.
uHpopMmanus no | reme uccienoBanus | MUadopmanus 1o

CopepxaHue Mpe3eHTAIITI

TEMEC HCCIICOAO0BaHUA
n JaH OTBE€T Ha

poOJIEeMHBII
BOIIPOC. JlaHb1
CCBIJIIKHN Ha
UCIOJIb3YEMBIE
pecypcesl.

U JHdaH OTBET Ha

pOOIeMHBII
BOIIPOC. Jlanb1
CCBUIKH Ha
UCTIOJb3yeMbIe
PECYPCHI.

TEME HCCIIC0BAaHUS
HerouHa. [IpoGiema

10 KOHIIA HE
pemieHa. He manbl
CCBUIKH Ha
UCIIOJIb3yEMBIE
pecypcesl.
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CoOimronaercs CoOmromaercs He coomromaercsa | He coOromaercs
e JUHBIN CTHUIb | €JUHBIN CTWIb | €IUHBIN CTHJIb | CTHWJIb O(OPMIICHHUS.
odopmiieHusI. 0o(pOpMIICHHUS. o(opmIIeHuS. Crnaiinpl TpoCcTHl B
= IIpesenranus Cnaiigel npoctsl B | Cialiipl MPOCThI B | IOHUMaHUMU.
‘E’( KpacoyHas U | IOHUMAaHHUU. MOHMMAaHUU.
oo WHTEPECHAS. Ucnonp3yrores Dddektsl u GhoH HE
% I/ICH(f]'IBSyIOTCH HeKOTOpIzIeO H((:il;q(;nbsyeTc;(li.)
e
= 3¢ heKThI 3¢ deKThI U QOH.
A= aHMMaIlUH, ¢doH,
g ¢dororpadun. B
=S¢ MpE3CHTaIN U
MIPUCYTCTBYIOT
aBTOPCKHE HAXOKH.
ABTOD XOpo1Io | ABTOp Biaseer | ABTop He mnokaszan | [IpencraBieHbl
BJIAJICET MaTepuaioM M0 | KOMIIETEHTHOCTU B | UCKa)XKCHHBIE
- MaTepuaIoM M0 | TeMe MCCIeI0BaHus, | IPEICTaBICHUN JaHHbBIE
= TeM€ UCCJICIOBAaHUS. | HO HE CMOT | TIpEe3eHTallUH.
g Hcnone3yer 3aUHTEPECOBATh Hcnonb3oBanubie
2 Hay4HYIO ayJIUTOPHIO. (hakTbI HE
qé- TEPMHUHOJIOTHIO. Henocratouno BBI3BIBAIOT JIOBEPHSL.
0 Ob6nanaer UTUPYETCS Henocrarouno
§ HaBbIKaMU JauTeparypa. UTHPYETCS
& OpaTOPCKOTO JuTeparypa.
5 uckyccrBa. IlomHo
= u TOYHO
é LHUTUPYETCS
WCIIOJIb30BaHHAS
IuTeparypa

PesynpTupyromas oLeHka onpenensercs B cOOTBeTcTBUM C [lonmoxxeHuem o
OAJITbHO-PEUTUHIOBOM CHUCTEME OLIEHKH 3HAHUM CTYJIEHTOB.

IIpumepsI TECTOB 1JIs1 MPOMEKYTOYHOTO0 KOHTPOJIS

I[J'IH ApOMATHYCCKUX YIIJICBOAOPOIAOB HanOoJee XapPaKTCPHBI PCAKIIUU:

+3aMelleHus
IPUCOEANHEHHUS
sTepudUKau
TUAPOJIN3a

deHon BCTYIIACT B PCAKIHUIO C BCIICCTBOM!

H,O
+Br2 (aq)
HCI
Na,CO3

Peakiust oTepuduKanmm:
C,yHsCl + NaOH—
+C,HsOH + CH3COOH—
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C,H, + HOH—
CoHy, + Hy—

DTHjIEH B 1a00pATOPHHU MOIYYAOT:
CoH, + Hy—

CH3Cl + Na—

+Co,HsOH—

Al,C3; + HCl—>

H3omMepoM TITt0KO3bI SBISETCS:
+dpykTo3a

pubo3a

Kpaxmai

LEJUTI0JI03a

[Tpu okuCIeHUN TUIIEHA BOJHBIM PAaCTBOPOM IEpPMaHraHaTa Kaius o0pa3yeTcs:
YKCYCHasl KMCJIOTa

STUJIOBBIN CIIUPT

+3TUJICHITIMKOIIb

YKCYCHBIM aJIbJIeTU

[Ipu B3aumo1eliCTBUM METaHOJIa C MyPaBbHUHOM KUCIOTON 00paszyercs:
CH3COOCH3

CH3COOC;Hs

HCOOC;,Hs

+HCOOCH;

,Z[JISI pacrio3HaBaHuA MCTaHa U allCTUJICHA CIICAYCT BOCIIOJIb30BATbCA:
+KMnOy (p-p)

NaOH

HCI

CU(O H)2

Macca stunoBoro cnupra, oopazopasiiasics pu opoxxernu 200  80%-Horo pacTBopa TITFOKO3BI:
46

81,9

92

+41,1

[IpupOoAHBIM OJIMMEPOM SIBISAETCH:
MIOJINDTUJIEH

caxaposa

TJIFOKO3a

+Kpaxmain

[Tpu cBapke U pe3ke METAIOB UCIIOJIB3YIOT:
Oyraauen-1,3

+aneTUICH

JTUJIEH

METaH

Jlnst onipenienieHus Kpaxmalia B MPOAYKTaX UCIIOIb3YIOT:



Br2 (aq)

Ag,0 (amm.)
+l (cnupt. p-p)
KMnO4

®dopmanun —40% pacTBOp BelIecTBa:
TJII0K032

+MypaBbUHBIN allbJICTU]T
MypaBbHUHAS KHCIIOTA

denor.

OG6m1as ¢hopmysa COUPTOB:

R —COH

+R - COOH
R-OH
Ri—CO-R;

VYrunesonopon C3Hg oTHOCHTCS K Kiaccy:
AJIKaHBbI

+aJIKEHBI

apeHBI

AJIKUHBI.

Tun rubpumusanuu aroMos C B STUIIEHE:
sp®

+sp?

Sp

sp’d?

Banentnsiii yron HCH B auerunene:
109°28'

120°

+180°

90°

Jlnist ankeHoB HanboJee XapakTepHbl PeaKLUu:
+HPUCOECTUHEHUS

3aMEIIECHUS

sTepudUKau

JETUAPUPOBAHUA.

BemectBa 2-meTtunOyTaH U 2-MeTHIIIPONAH:
HU30MEpPHI
+TOMOJIOTH.

Ben3o MOXKET B3aMMO/IECTBOBATH C BEIIIECTBOM:
BOJA

OpomHas Boja

+Opom

THJIPOKCHUJ] HATPUs

AI_ICTI/I.HCH B J'Ia60paTOpI/II/I MOJIYy4aroT:



Awnh e

o o

10.
11.
12.
13.
14.

15.

16.

CH3COONa+NaOH
+CaCy+H,0
Al4C3+H>0
CH3CH,OH+CuO

s ocymectBieHus npepamenuii mo cxeme C;H,— CoHy — CoHsOH — CH3CHO
HE00XO0IMMO TOCIICIOBATEIILHO MPOBECTH PEAKITUN

TUApaTAIK, OKUCIICHHS, THIPUPOBAHUS

OKUCJICHUS, THUIIPATALUN, TUIPUPOBAHUS

+TUAPUPOBAHUS, THIPATALIMH, OKUCIICHUS

TUIPUPOBAHUS, OKUCIICHUS, THPATALIUN

benzon u3 aneruieHa B OHY CTaJMI0 MOKHO ITOJIYYUTh PEaKLUen
JETHIPHPOBAHU

+TpUMEpHU3aLuu

THAPUPOBAHUSI

ruapaTanuu

JIBe T-CBSI3M COAECPIKATCS B MOJIEKYJIe
JTeHa

OyraHa

OyTeHa

+9THHA

IlepeyeHb BONPOCOB /1JIl MOATOTOBKH K 3K3aMeHY N0 IMCHUIIHHE
«Oprannyeckasi XUMHD)

OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COEAMHEHUN.
Knaccugukarust opraHHueCKUX BEIIECTB.
TuIbl OpraHMvecKuX peaxiui.
Anxanbl. U3oMepust u HomMeHknatypa. @usndeckue U XuMuieckue ceoicTna. [lonyuenue.
IIpumeHeHue.
I'omonoruyeckuii psa. I'omosoru.
[ukaoankaHsI.
Anxensl. U3oMepust 1 HOMeHKIaTypa. PU3ndeckue U XuMuieckue csoicTaa. [lonyyenue.
IIpumeHeHue.
Ankanuensl. O01Iast XapaKTepUCTHKA BEICOKOMOJIEKYISIPHBIX coennuHennii. CTpoenne. OCHOBHBIE
CTPYKTypHBI€ MOHATHUS. [ eomMeTprueckas (IpOCTPaHCTBEHHAs) CTPYKTYpa.
Anxunbl. U3oMepus 1 HoMeHknatypa. @usndeckue U xumuueckue cBoiictna. [lonydenue.
IIpumeHeHue.
Apensl. M3oMmepus u HomeHknaTypa. Puznueckue U xuMmudeckue coicrsa. Ilomyuenue.
Cnuptsl. M3omepus u HoMeHknaTypa. Puznuecknue u XxuMudyeckue cBoictsa. [lomyuenue.
[Tpocteie a3¢upsl. Homenknarypa. @usndeckue 1 Xxumuueckue cBoiictsa. [lonyuenue.
Anpaeruasl 1 keToHbl. Homenknarypa. @usnueckue 1 xumudeckue cporictsa. [lomyuenue.
KapOonogssie kucnotsl. Homenknatypa. @usznueckue u xumudeckue cBoiictna. [Tomyuenue.
IIpumeHeHue.
Cnosxnble 3¢upsl. Homenknarypa. ®usndeckue u xumuueckue cBoiictna. [lonyuenue.
IIpumeHeHue.
®enounbl. Homenknarypa. @usnueckue 1 XuMA4Yeckne cBovicta. [lonydenue.
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17.
18.
19.
20.

Awmunbl. AMuHOKKCTOTHI. benku. Cpoiicta. [Tonydenue.
Kupsl. Mblna.

VYrnesoasl. MoHocaxapuasl. Ilonucaxapuast.

bpoxxenue (pepmeHTaINs) MOHOCAXAPHJIOB.

IIpumepHbie OMJIETHI HA MTOTOBBIN IK3aMeH M0 JUCHUIVINHE «OpraHuyecKasi XuMMs»

MuHHCTEPCTBO HAYKH U BBICHIEro oopa3oBanus Poccuiickoit denepanmu

OI'bOY BO «CeBepo-Ocetunckuii rocynapcrBeHnbiii yaupepceuteT uM. K.JI. Xetaryposa»
Hampasnenue Ilenaroruyeckoe oopa3oBanue (¢ IByMs npoduiassMu NOAr0TOBKH), Kypc 2
Jucrunuaa Oprannueckas xumus , Mtorossiii sk3amen 2019-2020 yu.r.

BUJIET Ne 1
1. OcHOBHBIE TOJIOKEHHS TEOPUU XMMHUYIECKOTO CTPOCHUS OPTAaHMYECKUX COSAMHEHUH.
2. Kakwue 3aMecTuTeNH SBISIOTCS OPTO- U Tlapa-opueHTanTamu? [IpuBeauTe mpuMepsl.
3. Hanumure cTpykTypHBIE (POPMYIIBI BCEX allETUICHOBBIX YIIIEBOJOPOIOB C MOJIEKYISIPHOU
dbopmyroit C7Hip, rmaBHas 1enb KOTOPBIX COCTOUT U3 MATH YTJIEPOIHBIX aTOMOB, U HA30BUTE UX 10

MEXIYHAPOJAHOW HOMEHKIIATYpE.

[IpenonaBarens H.A.Canamosa
3aB. kad. B.T.Abaes
2019-2020 yu. rox, 4 cemectp, U”TOI'OBbIM D9K3AMEH

MuHHCTEpCTBO HAyKHU U BhIcHIero oopasosanus Poccuiickoit denepanuu

OI'bOY BO «CeBepo-Ocerunckuii rocynapcrseHHbii yausepceurer uM. K.JI.Xeraryposa»
Hanpasnenue Ilenaroruyeckoe o6pazopanue (¢ AByms npoduasiMy NOAroToBKH), Kypc 2
Jucnummuaa Opranwdeckas xumus , Mtorossiid sx3amen 2019-2020 yu.r.

BUIET Ne 2
1. T'omonoruueckuit psia. ['omomoru.
2. Kaxue Tumnsl ©30MepHH XapakTepHbl 115 ankeHoB? Hanummre cTpyKkTypHbIe (hOpMYIIbl H30MEPOB
NIEHTEeHA M HA30BUTE UX M0 MEXYHAPOJIHOW HOMEHKIIATYpe
3. Hamummre cTpykTypHbIe (OpMYIIBI BCEX aIKUHOB, 00pa3yOUIMX NpU THAPUPOBAHUH 2,2-

JAUMCETHUIITCKCAaHa.

IIpenonasarens H.A.CanamoBa
3aB. Kad. B.T.Abaes
2019-2020 yu. rox, 4 cemectp, U”TOI'OBbIM 9K3AMEH

MuHHCTEPCTBO HAyKH U BhICIIEro oopa3oBanus Poccuiickoit denepanyu

OI'bOY BO «CeBepo-OcetuHckuii rocynapcrBeHHbiid yaupepceuteT uM. K.JI. Xeraryposa»
Hanpasnenue Ilegarormyeckoe oopasoBanue (¢ AByMs NpouIsiMU NOATOTOBKH), Kypc 2
Huctumuimaa Opranudeckas xumusi , Mtoroserii sx3amen 2019-2020 yu.r.

BUJIET Ne 3
1. Knaccuduxaius opraHnyecKux BEIECTB.
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2. Kakue peakiuu sBJISIIOTCS KAUECTBEHHBIMH peaklUsIMH Ha ankeHbl? Hanuimure ypaBHEHUS 3TUX
peaKuui.

3. Hammmure cTpykTypHBIE (GOpMYIIBI aTKMHOB ¢ MOJIEKYJIsspHO# opmyioit CgHio 1 HazoBUTE MX
M0 MEXIYHAPOIHON HOMEHKJIAType.

[IpenonaBarens H.A.CamamoBa

3aB. kad. B.T.AbaeB

2019-2020 yu. rox, 4 cemectp, M”TOT'OBbIU DK3AMEH

9. YuedHO-MeTOAUYECKOEe U HHPOPMAIHOHHOE oDecTiedeHHe TUCHUITHHBI (MOTYJIA)

a) OCHOBHAas JIUTepaTypa:

1. Annbunkas B.M., CepkoBa B.1. 3agaun u ynpakHeHHs 10 Opranndeckoi xumuu. U3a. 2-e.
M.: Bercm. mk., 2011, - 206 c.

2. bepesun, b. JI. Oprannueckas xumus B 2 4. Yacte 1 u 2 yuyeOHUK A aKaJeMHUYECKOTO
Oaxanaspuata / b. JI. Bepesun, JI. b. bepesun. — 2-¢ m3a. — Mocksa . M3nareiascTBo
FOpaiit, 2019. — 313 ¢. — (bakanaBp. Axagemudeckuii kypc). — ISBN 978-5-534-03830-
9. — Tekcr : anextponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/434233

3. Bopoenes 1.B., Oprannieckasi XUMusi: TEPMUHBI 1 OCHOBHBIE peakiuu / boposnes U.B. - M.

: BUHOM, 2013. - 359 c. - ISBN 978-5-9963-2222-0 - Tekct : snekrponnsiii // DBC
"KoHcynpTaHT cTyneHTa" : [caliT]. - URL :

http://www.studentlibrary.ru/book/ISBN9785996322220.html
4. Tapmmn, A. II. Opranndeckas XuMusi B pUCyHKax, Tabauuax, cxemax : yueOHoe mocobdue

1is cpeiHero npogdeccuonansHoro oopazoanus / A. I1. Iapumn. — 3-¢ u3/., HCOp. U JIOIL.
— Mocksa : U3parensctBo FOpaiit, 2019. — 240 ¢. — (IIpodeccronanbroe oOpa3zoBaHue).
— ISBN 978-5-534-04816-2. — Tekct : anektponnsiii // DBC Opaiir [caiit]. — URL:
https://urait.ru/bcode/438955

5. TonyoumnkoB O.A., Opranuueckuii mpaktukym : y4e0. mocobue / T'omy6umkoB O.A. -
WBanoBo : MBaH. roc. Xum.-TexHoi. YH-T., 2014. - 240 c. - ISBN 978-5-9616-0486-3 - Tekcr

snektponsii /[ DOBC  "Koncymbrant  cryaenta" ©  [cait]. - URL

http://www.studentlibrary.ru/book/ISBN9785961604863.html

6. I'pangbepr M.U. Opranndeckas xumus. M.: FOpaiit, 2012.
7. Jsa6n0 O.B., Opranuveckas xumus . yueOHoe mocodue / [s610 O. B., I'yneBckas A. B.,

[Toxxapckuit A. ®@., ®dunatoBa E. A. - Poctos u//] : U3n-Bo FODY, 2017. - ISBN 978-5-
9275-2391-7 - Tekcr : anekrponnsiit // IbC "KoncynsTant crymenta" . [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927523917.html

8. Kamuuckwii, B. A. Opranudeckass XuMus . TECTOBBIC 3aJlaHUs, 3a7a9d, BOTIPOCHI . yueOHOE

nocobue i akajemMudeckoro Oakanaspuata / B. A. KamuHckuit. — 2-¢ U3, HCIIP. H JIOII.
— Mocksa : MzparensctBo FOpaiit, 2019. — 289 c. — (ABtopckmii yueOHuk). — ISBN
978-5-534-02896-6. — Tekcr : onekrponnsiii // 3BC IOpaiir [caiit]. — URL:

https://urait.ru/bcode/437747

9. Kamunuckuii, B. A. Oprannueckas xumus B 2 4. Yactel- 2 © yueOHHUK 17151 aKaJeMHUYECKOTO
OakanaBpuata / B. A. Kamunckuii. — 2-e u3n., ucnp. u gorn. — Mocksa : M3narenscTBo
FOpaiit, 2019. — 314 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-02911-6. — Tekct
: anexktpouubit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/437949
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10. PeyroB O.A., Oprannyeckass xumus. B 4 u. 4. 1 - 4 / O. A. Peyros, A. JI. Kypn, K. II.
Bytun. - M. : BUHOM, 2012. - ISBN 978-5-9963-0808-8 - Tekcrt : snextponHbiit // D5C
"KoHCcynbTaHT cTyneHTa" : [caliT]. - URL
http://www.studentlibrary.ru/book/ISBN9785996308088.html

11. Cmut B.A., OCHOBBI COBPEMEHHOTO OpPraHMYECKOro CHHTe3a : yueOHoe mocobue / B.A.
Cwmut, A.Jl. luneman. - 4-¢ u3a. (31.). - M. : BUHOM, 2015. - 753 c. - ISBN 978-5-9963-
2369-2 - Tekct : smextponnsii // DBC "Koncymsrant crymenrta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785996323692.html

12. TpaBensb B.®., [IpakTuKyM 1O OpraHu4ecKoil XuMuHu . yueOHoe mocooue / B.®D. TpaBens,
A.E. lllexotuxun. - M. : BUHOM, 2014. - 595 c. (YueOnuk ans Beiciied mkoinsl) - ISBN
978-5-9963-2428-6 - Tekcr : anexrponnsiii // DBC "Koncynsrant cryaenrta” : [caiir]. - URL
: http://www.studentlibrary.ru/book/ISBN9785996324286.html

13. TpaBenb B.®., Opranunyeckas xumus. T. I-11 / Tpasens B.®. - M. : BMUHOM, 2013. - 368 c.
(Yuebuuk st Beiciieii mkonbl) - ISBN 978-5-9963-2109-4 - Tekcr : anekrponnsiii // DBC
"KoncynpTaHt cTyneHTa" : [caliT]. - URL
http://www.studentlibrary.ru/book/ISBN9785996321094.html

14. FOposckast M.A., OcHoBbl opranudeckoid xumuu / M.A. FOposckas, A.B. Kypkun. - M. :
BUHOM, 2015. - 239 c. (Y4eOuuxk ans Beiciet mkomsl) - ISBN 978-5-9963-2629-7 - Tekcr

anektponnsii /[ DOBC  "Koncymbrant  cryaenta" ©  [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785996326297.html
0) JOMOJIHUTEIbLHAS JIUTEpaTypa

15. Muronbn K. Teopernueckue OCHOBBI OpraHUYecKoi XumMuu. M.: Mup, 1973.

16. {nenpoBckuii A.C., TemuukoBa T.W. Teopernueckue OCHOBBI OPTaHUYECKON XUMUH. M:
Xumus. 1979. 520 c.

17. Heitnaug O.5. Opraanyeckas xumusi. M.: Beicmas mkomna. 1990, 751c.

18. Vollhardt K. P. C., Schore N. E. Organic chemistry: structure and function, 3rd ed. W.H.
Freeman: New York, 1999.

19. Kepu @., Cannbepr P. YrnyOnennsiii kypc opranuueckod xumuu. Ku.l, 2. M.: Xumus,
1981.

20. PeytoB O.A., Kypu A.JIL, Byrun K.II. Opranuueckas xumus. Y. 1-4. M.: Uza-sBo MI'Y,
2004.

21. Caiikc I1. Mexanu3mbl peakiuii B opranndeckoit xumun. Beoansiii kype. M.: Xumus, 2000.

22. Tutne JI., Aiixep T. IlpemapatuBHas opraHuyeckas XUMHsS. Peaknuu W CHHTE3BI B
NPaKTUKyMe OpraHMYeCKOW XMMMH U Hay4dHO-HMCCIeI0BaTeNbCcKoi aboparopun. M.: Mup,
19909.

23. Opranukym: [IpakTukym mo oprannueckoit xumuu / I'. Bekkep, B. beprep u ap. T. 1, 2. M.:
Mup, 1992.

24. Tlentun 0. A., Bunkos JI. B. ®usndeckue MeToab! uccneaoBanus B xumun. M.: Mup, 2006.

25. HecmesiHoB A H., HecmestnoB H.A. Hauana opranmdeckoit xumun. M: Xumwmst. 1974. T. 1, 2.

26. Moppucon P., boiig P. Oprannueckast xumust. M.: Mup. 1974, 1132 c.

27. Ixunkpuct T.JI. Xumust reTeporuKiIndeckix coeanaenuii. M.: Mup, 1996.

28. Munkun B.U., Cumkun b.5., Munses P.M. Teopust ctpoenust Mmonekyn. Pocro-na-/lony:
®dennkc, 1997.

29. IlotanoB B.M. Crepeoxumus. M.: Xumus, 1988.

30. Tepneii A. CoBpemenHas opranmueckas xumus. M.: Mup, 1981. T.l u 2.

31. Mapu J[x. Opranuueckas xumus. T. 1-4. M.: Mup, 1987.

32. T'ammert JI. OcHOBBI pu3ndeckoit opranmdeckoi xumuu. M.: Mup, 1972,

33. ®uankoB 0. . PactBopuTens Kak CpPeCTBO YIPaBIEHHS XUMHUYECKUM mporeccom. — JL.:
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Xumus, 1990.

34.Tlpeu D., broasMmaHH,

coeaunenuii. M.: Mup, 2006.
35. T'rontep X. Benenune B kypce criekrpockornuu SIMP. Mocksa: Mup, 1984.
36. Tepennn B.M. u np. // Tlox pen. akan. 3edupoBa H.C.- [IpakTukym 1o opraHuuecKoi
xumuu. - M.: BUHOM. JlabopaTtopus 3nanuii, 2010.

37. A.D.Illepbuna,

JI.I'.'MaryceBuy,

M.B.Ceunko.

®., AddomsTep K. Ompenenenne CTpoeHUS OPTaHHUYECKUX

Opranuueckass Xumus. 3aJadyd  ©

ynpaxHenus. //Yaebnoe nmocodue. - M.: HoBoe 3nanue. — 2009. — 300 c.
38. AJL.Kypu wm np. 3amaum mo opraHuyeckod XuMuM ¢ pemeHusmu. — M.: BMHOM.
JlaGopaTtopus 3nanuii. — 2009. — 263 c.
39. KoponskoB [I.B., CkopoboratoB A.I'. OCHOBBI TeopeTHYeCKOW XumuH. - M.: AKaaeMmus,
2011. - 346c.

B) IporpamMMHoe obecniedyenue 1 HTepHeT-pecypcbl

Yuusepcuterckas oubnuoreka onnaita (biblioclub.ru) mocrymua c¢ mo6oro kommbroTepa
MIOCJIC PETUCTPAIIMU YUTATENs C KOMIIbIOTEepa MoAKIIoYeHHOTo K cetu COI'Y.

Hayunas snekrponnas o6uoauoreka eLI-BRARY.RU (www.elibrary.ru) nocrymHa ¢ mo6oro
KOM-TIBIOTEPA TIOCIIC PETUCTPAIIMU YATATENS ¢ KOMITbIOTEpa MoAKIt0YeHHOro K ceti COI'Y.
BupTyanpHblli 4YWTaNbHBIM 3a71 jamccepranmii u  aB-topedepato PI'B  (dvs.rsl.ru) —
pErHCTpaIys U TOCTYI TOJIBKO B 3aJI¢ 3JICKTPOHHBIX PECYPCOB.

VYuuBepcanbHas 0a3a JaHHBIX OJJICKTPOHHBIX IEpUOIMYECKHX wu3maHuii East View
(eastview.com) mocTymn-Ha ¢ J1F000T0 KOMIIBIOTEPA IOCIIE PErHCTPAllMU YUTATENsS B 3alie

AIIEKTPOHHBIX PECYPCOB.
5. DnekTpoHHbIC pecypcebl unatensctBa Springer Nature (http://link.springer.com/)

DJIeKTpOHHAs

MEIUIUHCKAs

oubanoreka

«KOHCYJ’ILT&HT CTyACHTa»

(http://www.studentlibrary.ru) goctymaa ¢ a1000r0 KOMIBIOTEpA IIOCIE PETUCTPAlUN

quTaTeNs B 3aJI€ DIICKTPOHHBIX PECYPCOB.
Dnexrponnbie kauru Springer Nature 2011-2017 rr.: (springerlink.com)
8. DBC IOpaiir (https://biblio-online.ru) Banek-TponHoit 6ubIMOTEKE MPEACTABICHBI KHUTH 10

BCEM OTpacCIsiM HayKH.

PeecTp 1MueH3MPOBAHHOTO MPOrPAMMHOT0 00ecTeveHust

n/n

HaumenoBanue

Ne noroBopa(iunen3ust)

Windows 7 Enterprise

Ne 4100072800 Maicrasoft Products (MPSA) ot
04.2016r

Windows 7 Professional

Ne 4100072800 Maicrasoft Products (MPSA) ot
04.2016r

Office Standard 2010

Ne 4100072800 Maicrasoft Products (MPSA) ot
04.2016r

Cucrema tectupoBanus Sunrav WEB
Class

Ne468 ot 03.12.2013 UIT CyHrarynun
P.T.(6eccpouno)

AHTI/IBI/IpyCHOC nIporpaMMHOC
obecnieuenue Kasperksy Total Security

Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
14.03.2019r

IIporpamMmmHuoe obecrieueHue st
PEeAaKTUPOBAHUS XUMHUYECKHUX (POpMyIT
Isis Draw

CB00Oo1HOE IPOrpaMMHOE
obecrnieuenne(6eccpovHO)

CucreMa MoncKa TEKCTOBBIX
3auMCcTBOBaHUN «AHTHIDIarnaT.BY3»

Ne795 ot 26.12.2018 (aeiicTBUTEIICH 10
30.12.2019r) ¢ 3AO «Antu-Iliaruar»

Oducnas cucrema Libre Office

JIunensust GNU/GPL cBo6oiHOE porpaMMHoe
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obecnieyenue (6eccpoyHo)

Ne5581, ot 09.01.2019r. (09.01.2019r. 110

IUTaHBI 08.01.2020r.) OO0 JIMMUC

PexoMeHyeMble HHTEpHET-apeca o JUCHUIUIMHE «OPraHudecKON XUMUSD):
1.DOnekTpoHHass OMOIMOTEKAa yYEeOHBIX MaTEPHUAJIOB IO XUMHU XUMHYECKOTO (aKynbpTeTa
MI'V: http://www.chem.msu.ru/rus/elibrary
2. UnTepHer-niopTai (GbyH1aMEeHTaIbHOTO XUMHUYECKOT0 o0Opa3oBaHus Poccun:
www.chem.msu.ru
3. XuMHUYECKUI MHTEpHET-TopTaI: WWW.chemport.ru
4. Hay4Ho-nionyJIsIpHBIi optaix: Www.elementy.ru

F) METOANIECCKUEC YKA3aHUH, pa3p360TaHHLIe coctaButeasavMu Padoueii nporpamMmmal.

Tema 1. MeToabl HCCJIEIOBAHUS OPraHMYECKHX COeTHHEHHH

Lemu. YMeTs:

1. DOxkcnepuMeHTanbHO HAHOCUTH MpoOy HCCIEAYyeMOro BellecTBa (IpoObl BEIIECTB) Ha
XpoMarorpauyeckyro IUIACTUHKY M IPOBOAUTH IPOLECC pa3fesieHHsl CIOocOOOM BOCXOJsIIEH
xpomaTorpadum.

2. OcylecTBIATh TOHKOCJIONHYIO XpoMaTtorpauio /Ui OLEHKH CTENEeHU YUCTOTHI MCCIIELyeMOro
BEILIECTBA.

3. BeruncnaTh 3HaueHue Ry 171 vccieyeMoro BellecTBa Ha TOHKOCIOMHOM XpomMaTorpaMMme.

4. VneHTn(UIMpOBaTh HCCIEAYEMOE BEIIECTBO HA TOHKOCIOHHOW XpOMaTOrpaMme, HCIOIb3Ys
BEIIIECTBA-«CBUIETENIN», PACCUNTHIBAThH 3HaUeHUs RS.

5. BeruncnsaTe 1o npeacTaBaeHHbIM XpoOMaTorpaMMamM, mostydeHHbIMU Metofgamu BOXKX nmu KX,
OTHOCUTEIIBHBIE BPEMEHA YJEP/KUBAaHUS OCHOBHBIX IIMKOB AHAJIU3UPYEMOM CMECH, HCIOJb3Ys
M3BECTHOE BPEMS y/Iep>KMBaHMs BHYTPEHHETO CTaHAapTa.

3HaTh:

Copnepxanune. PU3MKO-XMMHUYECKHE OCHOBBI XpOMATOrpauyeckoro pasjieiaeHus OpraHuYeCKUX
COEIMHEHUH, TUIIBI COPOEHTOB M MOJABMXHBIX (pa3. Bunmbl xpomartorpaduueckoro ananmza (TCX,
KX, BOXX).

TonkocnoliHas Xxpomatorpadus, SKCIIEpUMEHTaJIbHbIE MpHeMbl (TMpaBUjia HaHECEHUs IMpoo,
BOCXO/ISIIIAst M HUCXOAIAs XxpoMaTorpadusi, IposiBIICHHE XpoMarorpamm, pacuet R u RS ).

["KX u BDXX, cuuthiBanue HHQOpMAIMM MO MPEACTABIEHHBIM XpOMarorpammam: Bpems
yJIep>KUBaHUsI MMKOB, UICHTU(UKALMS ITyTEM CPaBHEHUS C BEIIECTBAMH-«CBHUIETEISIMI.

Tema 2. CrekTpaJjbHble METO/IbI.

enmun. YMeTs:

1. CoOTHOCUTH CTPYKTYPY aHAIM3UPYEMbIX COCIMHEHUN C MOJOKEHHEM W MHTEHCHUBHOCTBIO TOJIOC
MOTJIOLIEHUS B AJIEKTPOHHBIX CIIEKTpax.

2. OmnpenensiTb MaKCHMyM TIOJIOC TIOTJIOUICHUS ¥ BBIYHMCISATH MOJSPHBIE KOI(PPHUIHMEHTHI
AKCTUHKITUH.

3. TlpoBomuTh (PyHKIMOHANIBHO-TPYNIIOBOW aHanmu3 Mo TmpenacraBieHHbM HWK-crmektpam ¢
WCITOJIh30BAHUEM CIIPABOYHBIX TAOJMYHBIX JJAHHBIX 11O XapaKTEPUCTHUECKUM TPYMIIOBBIM YaCTOTaM.
4. COOTHOCHUTH CUTHAJIBI IPOTOHOB B MpeacTaBieHHbIX [IMP-ciekTpax co cTpyKTypoil HECIOKHBIX
OPraHNYEeCKUX COCTUHEHUH.

5. BeraucnsaTh 1o mpeicTaBIeHHOMY MacC-CIIEKTPY OPraHNYeCKOTro COSTUHEHUS €r0 MOJIEKYIISIPHYIO
dbopMyTy Ha OCHOBE U30TOMHBIX TUKOB MOJIEKYJISIPHOTO HOHA.

3HaTh:
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Copnepxanne. DnekTpoHHas crnektpockonusi (Y®- u BuauMas o0NaCTh): THUIBI DJIEKTPOHHBIX
MEPEXO0/I0B; OCHOBHBIE MapaMeTpbl TMOJOC TMOIJIOLIEHHUS, CMeIleHHue moJjoc (0aTOXpOMHBIA U
TUTICOXPOMHBIN CABUTH) U UX IPUYUHBI.

Nudpakpacnas (MK) crnekTpockonus: TUIBI KOJIEOAHWM aTOMOB B MOJIEKyJe (BaJCHTHBIC,
e OpMaLMOHHBIC); XapaKTePUCTUUECKHE YaCTOThl. DYHKIIMOHAIBHO-TPYIIIOBON aHAIIH3.
CrniekTpockonusl siIepHOr0 MarHUTHOTrO pe3oHaHca (SIMP): xumuyeckuil cIBUT, CIIHUH-CIMHOBOE
paclleIIeHHE.

Macc-criekTpoMeTpusi: BUABl HOHOB (MOJIEKYJISIPHBIE, OCKOJIOUHBIE, NEPErpyNIHUpOBOUHBIE).
W3oTonHbIi cocTaB. YCTaHOBIIEHHE MOJEKYJSpHOU (opmynbl. OCHOBHBIE THIIBI (pparMeHTAIHH.
Macc-crekTpanbHble Cepur HOHOB BaXKHEHIIINX KJIACCOB OPTaHUYECKUX COEAMHEHUN.

Tema 3. BaskHelilmme KJIacchl TOMOMDYHKIMOHAIbHBIX OPraHUYeCKUX COeANHEHUIT
OO61ue nenu i BCeX TEM 3TOTro pa3feiia. Y METh:
1. CocraBmate B cooTBeTcTBHM ¢ mpaBwiamMu HoMeHkmatypsl HIOITAK wu panukanpHO-
(YHKIMOHAIHHONH HOMEHKJIATYphl HAa3BaHMSA THUIIMYHBIX IPEICTABUTENICH KaKJOro Kilacca Mo UX
CTPYKTYpPHOH popMyiie 1, HA0OOPOT, 110 HA3BAHUIO IPUBOIUTH CTPYKTYPHYIO (OpMYITy.
2. N300paxarps rpaduyecku SJIEKTPOHHOE BIHMSHHE (YHKIMOHAIBHOW TPYIIIBI, ONPENeNIIONMEH
HNPUHAAJICKHOCTh OPraHMYECKUX COCJUHEHHWH K KiIacCy, Ha paclpelelieHue 3JIeKTPOHHOM
IUIOTHOCTH B CTaTMUYECKOM COCTOSIHUM MOJIEKYJ M YyKa3blBaTb IIOJIO)KEHUE B MOJEKYJe
BO3HHUKAIOIIMX BCJIEACTBUE JTOr0 MOTEHIHUAIbHBIX PEAKIUOHHBIX (3JIEKTPO(UIBHBIX WIIH
HYKJIICO(DMUITBHBIX ) IICHTPOB.
3. Ilpumensars  ¢dakToppl yCTOWYMBOCTH JUIi OLIEHKM  OTHOCUTENBHOW  CTaOMIIBHOCTH
IPOMEXYTOUHBIX 4YacTHUIl - CBOOOJHBIX paJUKalIOB, KapOOKaTMOHOB U KapOAaHHOHOB - BO
B3aMMOCBSI3H C UX CTPOCHUEM.
4. TlpeacraBisiTh OOIIME CXEMBI JIIEKTPOHHBIX MEXaHHU3MOB pEaKIHi AIEKTPO(UIBHOTO
IPUCOCAMHECHUS] N0 KpaTHbIM CBs3siM (Ap) W 3amenieHHs B apoMaTudeckod cucreme (Sg),
HYKICO(UIBHOTO 3aMEIICHAS Y SP°-THOPH/IM30BaHHOTO aToMa yriepona (Sy) ¥ MPHCOSTHHEHMS K
Sp’-ruGpHAN30BaHHOMY aToMy yriepoza (A).
5. BbINONHATE SKCHIEPUMEHTAIBHO BaKHEWIIME KAuEeCTBEHHbIE PpEAKIMM, XapaKTepHbIE IS
COOTBETCTBYIOIIMUX (DYHKIIMOHAJIBHBIX TPYIIL.
6. OcymecTBiATh UACHTUPHUKAIMIO OPraHMYECKUX COCTUHEHUH OIpeNesIeHHBIX KIIACCOB MO HX
CHEKTPAJIbHBIM XapaKTEePUCTHKAM.

3HaTh:

OOGmiee conmepx)aHue Il BCEX TEM ATOTO pasnena. HomeHknarypa, mpuUCYIINE BHIBI U30MEPUH.
CnocoObl  TIONydeHUsl. JJNEKTPOHHOE CTpOoeHHE (YHKIIMOHANBHOW TpyHmbl M €€ BIMSHHE Ha
pacrpeielieHle dJIEKTPOHHOM MIIOTHOCTH B MoJieKyse. TUMHYHbIE XUMUYECKUE CBOMCTBA, MEXaHU3M
peakuuii. CriekTpaabHble XapaKTEpUCTUKH.

Tema 4 HachllleHHBbIE M HeHAChINIeHHbIE aludaTHyecKHe U NMKJIHYecKHe YIVIeBOI0PO/bL.
Crneunduueckre nenu 3Toi TeMbl. Y METh:
1. IlpencraBnaTh ypaBHEHMs peakIMi raJOreHUPOBAHUS, HUTPOBAHUS AJKAHOB U IIMKJIOAIKAHOB C
OIMCAHUEM HX JIEKTPOHHOTO MEXaHU3MA.
2. N3o0paxarh KOH(POPMALMOHHOE CTPOEHHE IUKJIONEHTaHAa M IUKJIOreKcaHa ¢ 0003HaueHUEM
aKCHaJbHBIX M SKBAaTOPHAJIBHBIX CBsA3€H B KOH(OpMAaLIUK Kpecia HUKIOreKcaHa.
3. Ilpumensth mnpaBwio MapKOBHHMKOBA Il pPEAKUUH HIEKTPOPMIBHOTO TPHCOSIUHEHHUS K
KPAaTHBIM CBSI35IM.
4. llpuBomuTh  ypaBHEHHMs  peaklMil  NPUCOEIMHEHUS  TaJIOr€HOB,  THIpaTalMd |
TUAPOTAIOT€HUPOBAHNS AIKEHOB M AJIKUHOB C ONHMCAHUEM MX 3JIEKTPOHHOIO MEXAaHHU3MA.
5. IlpuBoauTh crenudHUUHbIE Ui CONPSIKEHHBIX TUEHOB NMPOAYKTHI PEaKUUd 3MEeKTPO(UIBHOTO
MIPUCOETUHEHMS U LIUKJIOPUCOEANHEHUS.
6. IIpuBOIUTH CXeMbI peaKIfii MOJTUMEPU3AMY BUHIWIOBBIX U JUEHOBBIX MOHOMEPOB.
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7. DKCIEpUMEHTAIbHO MPOBOANTH KAa4eCTBEHHBIC PEaKIUU ¢ OPOMHOW BOJOW M MEepMaHTaHATOM
KaJIis JIJIs1 JOKA3aTeIbCTBAa HEHACHIIIICHHOCTH COSMHEHUS ¢ OOBSICHEHUE BU3YAIbHO HAOII01aeMOTO
pe3ynbTara.

3HaTh:

Copnepxanue. Ankansl. Peakiny paiuKaJbHOTO 3aMEILEHNS: FaJIOTEHUPOBAHUE, HUTPOBAHUE.
[Muknoankansl.  Manble  1ukibl.  Peakuuu,  rajoreHupoBaHHUs,  T'MIPOTaJOT€HUPOBAHUS
LUKJIONIPOIIAHA.

Hopmaneueie 1tukisl.  Kondopmanmum 1HMKIOrekcaHa ¢ LUKIONEHTaHa. AKCHAJIbHBIE U
9KBaTOpHAJIbHBIE CBSI3U B KOH(POPMALIMK Kpecia HUKIOreKcaHa. Peakuun pagukalbHOro 3aMeleHus
B PsIIy LIMKJIOT€KCaHa U LIUKJIONEHTAHA.

Anxkensl. IIpucoeauHeHne rajgoreHoB, MAPOrajOreHUMpPOBAaHUE, THMApATalMs U POJb KUCIOTHOIO
karanusa. [IpaBuiio MapkoBHUKOBA, €r0 COBpEMEHHAsI MHTEPIIPETALIUs.

ConpsikeHHble JaueHbl. Peakiuu 371eKTpo(QMIBHOTO MNPUCOEAMHEHUS (TUAPOraJloreHUpPOBAHMUE,
NpUCOECIUHEHHE TajnoreHoB). OCOOEHHOCTHM TPHUCOCIUHEHHS B PSAY COMNPSHKEHHBIX JIHEHOB.
Peakiuu nukionpucoeMHeH s (AUEHOBbIM CUHTE3).

[Tonumepusanuss BUHWIOBBIX M JUEHOBBIX coeauHeHud. llonmdTuneH, mnonunpo-nuieH,
NIOJINBUHUJIXJIOPU,.

Anxunbl. Peakuuu 31eKTpoUIBHOTO MPHCOSNUHEHHS (THAPOTATIOTEHHUPOBAHUE, MPHCOSINHEHHE
rajioreHoB). Peakunu Hyki1€0(QHUIBHOTO NPUCOCAMHEHUS (TUAPATALHS).

Tema 5. ApomaTHYecKHe YI/1eBO0OPO/bI.
Crenuduyeckre e 3TOW TEMBI TON TEMBL. Y METh:
1. YcranaBnuBaTh Halnu4yMe apOMaTUYHOCTH, UCIIONIb3YS] KPUTEPUU apOMATUYHOCTH.
2. Onpenensaty BiusiHue opueHTaHTtoB | u |l poma Ha HampaBieHue peakuuil AIEKTPOGUIBHOTO
3aMELICHMSL.
3. IlpencraBnsTh ypaBHEHHS pEaKIUH TaJlOTCHUPOBAHUS, AaKWIMPOBAHUS, AalMJIHMPOBAHUS,
Cyl1b(QUPOBAHUS, HUTPOBAHUS MOHOSAECPHBIX M KOHICHCUPOBAHHBIX APEHOB C OINHCAaHUEM HX
AJIEKTPOHHOI'O0 MEXaHHU3Ma.

3HaTh:

Conepxanne. ApeHbl. ApoMaTHuyeckue CBOHCTBa. Peakuuu 3ieKTpoMIb-HOTO 3aMelleHus.
["anoreHupoBanue, HUTPOBaHUE, CYJIb(UPOBAHUE, AIKWINPOBaHHE, ALUIUPOBAHUE aAPEHOB.
BnusiHue SJIEKTPOHOJOHOPHBIX M JJIEKTPOHOAKLUENTOPHBIX 3aMECTUTENIEH Ha HallpaBICHHUE U
CKOPOCTh peakliu MeKTpoduibHoro 3amenienus. Opuenrtantsl | u |l pona.

KonnencupoBannsle apenbl. Hadramun, apomatuueckue cBoiicTBa. Peakuuu siexrpoduiabHOro
3aMeleHus (CynbpupoBaHuE, HUTPOBAHUE).

Tema 6. 'aj10reHONPOU3BOIHBIE YIJIEBOIOPO/IOB.
Crienuduueckue e ToN TeMbl. Y METh!
1. OnenuBaTh NOJSPHOCTh U TMOJSIPU3YEMOCTH CBSI3€H YIJIEPOJ-TAJOreH, MCIONb3ys CIIPaBOYHBIE
JaHHBIE IO JUIMHE, DHEPTUH CBS3EH U 2JIEKTPOOTPULIATEILHOCTH FaJIOT€HOB.
2. llpuBOmuTH YypaBHEHHS pEAaKIMi MPEBpAIIEHUS TaJOTEHOIPOU3BOJHBIX B JIPYrHe KJIacChl
COCMHEHUHN (CHUPTBI, MPOCThIE U CJIOXHBIE 3(PUPBI, THOJIBI, AMHHBI, HUTPONPOHU3BOJIHBIC) C
ONKMCAHNUEM UX 3JIEKTPOHHOTO MEXaHU3Ma.
3. Ilokazatp aeiicTBue npasuiia 3aillieBa B peakyax SIMMUHUPOBAHMS.

3HaTh:

Copnepxanue. [anoreHoankanbl. XapakTEepUCTUKA CBSI3€H YIIEpOA-TIOreH (JUIMHA, SHEprus,
HOJISIPHOCTh, TOJIIPU3YEMOCTh). Peakiuu HyKIeo(MIBHOTO 3aMEIIeHUs, UX CTepeOoXHUMHUYecKas
HamnpaBlieHHOCTh. [IpeBpallieHne rajJoreHONpOU3BOAHBIX YIJIEBOJOPOIOB B CIHHUPTHI, MPOCTHIE U
CJIO’KHBIE A(HUPBI, THOJIBI, AMUHBI, HUTPOIPOU3BOIHBIE.
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P CaKIIun OTIICIIJICHU S (BJII/IMI/IHI/IpOBaHI/ISI)Z nemnporanor eHI/IpOBaHI/Ie, I[eFaJIOI‘eHI/IPOBaHI/Ie.
IIpaBuio 3aiineBa.

Tema /. CiupThl, peHo bl M UX THOAHAJIOTH.
Crienmudrueckue e TON TeMbL. Y METh!
1. [IpuBOIUTH ypaBHEHHUS pEaKLUii, MOATBEPKAAIOMINX HATUYUE y CIIUPTOB U THOJIOB KUCIOTHBIX U
OCHOBHBIX CBOMCTB U Y ()€HOJIOB - KUCIOTHBIX CBOMCTB.
2. Beiiensate B MOJIEKYJIaxX CIOUPTOB HYKICOPHUIbHBIE U 3IEKTPODUIbHBIE PEAKIIMOHHBIE LIEHTPHI U
NPUBOANUTH YPaBHEHUS PEAKIHUA C HMX yJacTUEM: MOJYYECHHUs MPOCTBIX M CIOXKHBIX 3(UpOB.
["anoreHONnpOU3BOAHBIX U AETUAPATAIIH.
3. [IpoBoUTH MACHTU(DUKAIMIO TICPBUYHBIX, BTOPUYHBIX M TPETHYHBIX CTUPTOB C TOMOIIBIO TTPOOBI
Jlykaca ¢ 00bsicCHEHHEM BU3yallbHO HAOIIOJaeMbIX PE3YJIbTAaTOB.
4. TIpoBOAMTH OSKCIEPUMEHTAIHHO OOHApPYKEHHWE MHOTOATOMHBIX CIUPTOB IO PEaKUUU
00pa30oBaHMs XEJIaTHOIO COEUHEHHS C 00BSICHEHNEM BU3YalIbHO HAOII0JaeMOr0 pe3yibTaTa.
5. IlpumeHATH AEWCTBUE 3JICKTPOHHBIX 3(P(PEKTOB THUAPOKCHIBHOW Tpynmbsl B (eHONax Ui
orpeziesieHUs] MECTOIOJIOKEHHUS INEKTPODUIBHON aTaki B apOMaTUYECKOM KOJIbLIE.
6. [IlpuBomuTh YypaBHEHUS pEaKUUil TaJOTeHUPOBAHHSA, CYIb(QHUPOBAHUS, HHUTPOBAHUS,
ANKWIMPOBAHMUS, allIMPOBaHUS (PEHOJIOB U HA(TOIOB C OMUCAHUEM UX SIEKTPOHHOTO MEXaHU3MA.
7. IlporHo3upoBaTh OOpa3yrOIIUECs] MPOIYKTHl OKHCICHHS CIHUPTOB, THOJOB W (DEHOJOB B
3aBHCHUMOCTH OT CTPOCHHSI COeIMHEHUM, YCIOBUN PEaKIIUU U IPUMEHIEMbIX PEareHTOB.
8. IIpoBOIUTH HSKCIEPUMEHTATBHO OOHapyXeHHE (DEHOJOB C TIOMOIIBIO PEAKIUH C XJIOPHIOM
xene3za(Ill) c oobsicHeHneM BU3yanbHO HAOII0IaEMOTO pe3yJibTaTa.

3HaTh:

Conepxxkanne. Cnuptel. KucnotHele cBoiicTBa: oOpa3zoBaHue ainkKOToisTOB. OCHOBHBIE CBOMCTBA!
o0pa3oBaHNE OKCOHUEBBIX COJei. MeXMONeKyIIpHbIe BOJOPOIHBIE CBSA3H.

HyxnieodunpHble cBOICTBA: TOTY4YEHUE MPOCTHIX A(PUPOB U CIOKHBIX FIPHUPOB C HEOPTraHUIECKUMU
U KapOOHOBBIMU KHCJIOTaMHU.

Peakmmu ¢ ydactuem snekTpoduibHOro IeHTpa (0Opa3oBaHWE TraJOreHONpPou3BOAHBIX) U CH-
KHUCIIOTHOTO IIEHTpa (JIeruaparaius).

OTHOIIEHNE TIEPBUYHBIX, BTOPHYHBIX M TPETUYHBIX CIIMPTOB K OKHUCIEHHIO. OKHCIEHWE BHII-
JTOJIOB.

TwOMBI, KUCTOTHBIE CBOMCTBA, AJIKHIIMPOBAaHHUE U allMIIMPOBAHUE THOJIOB.

®enounbl. Kucnorhslie cBoiicTBa: o0pa3oBaHue (HheHOIATOB.

HyxneodunpHbie cBOICTBa: MOTYYEHHE MPOCTHIX U CIOXKHBIX 3(UPOB (PEHONOB.

Peakiun »1eKTpOQMIBHOTO 3aMelIeHHs B apoMaTHdyeckoM sape (eHomoB M Ha(TONOB:
raJIoTeHUPOBaHNUE, CyIb(hupoBaHe, HUTpoBanue, C-ankunupoBanue, C-auanpoBaHue.

Oxucnenue GpeHosoB U HAPTONIOB.

Tema 8. IIpocTbie 3QUPHI U X THOAHAJIOTH.
Crneunduueckre nenu 3Toi TeMbl. Y METh:
1. IlpuBonuTh ypaBHEHHUS peakLUud 0Opa30BaHMs NPOCTBIMU 3SPHPAMH OKCOHMEBBIX COJEH U
pacIerneH s MPOCThIX 3(QUPOB.
2. ITIporHo3upoBaTh MNPOAYKTHI, OOpa3yloIIuecs B pe3yibTaTe OKUCICHUS MPOCTHIX 3(QUPOB H
Cynb(UI0B B 3aBUCUMOCTHU OT YCJIOBUH peaklMy U IPUMEHSEMbIX PeareHTOB.

3HaTh:

Copnepxanne. IIpocteie »¢upsl. OCHOBHBIE CBONCTBA: 0OO0pa30BaHHE OKCOHHEBBIX COJICH.
Pacnierienue rajoreHoBOAOPOTHBIME KHCIIOTAMH.

Oxucnenue. [IpencraBnenne 06 OpraHnYecKuX MEPOKCUIAX U THAPOIIEPOKCHIAX.

Cynbsdunel, obpazoBanue Cyab()OHHUEBBIX cOJIe. MSTKOE W IKECTKOE OKHCICeHHE (CYIb(OHBI,
Cynb(HOKCUIBI, CyTh(HOHOBBIE KUCTOTHI).
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Tema 9. Aubaeruibl 1 KETOHBI.
Crienmudrueckue e STON TeMbL. Y METh!
1. IlpuBoauTH ypaBHEHUS pEaKIMi MOJYYCHHS IOJyalleTajiel W arerajiei; UMHUHOB, OKCHUMOB,
TUIPA30HOB; MpUcoeTuHEHUsT MJ-OpraHnYecKuX COeTMHECHUN.
2. [IpuBOaUTH ypaBHEHHS PEAKIUH albA0ILHON M KPOTOHOBOM KOHIACHCAITUH.
3. DKCIEepUMEHTAILHO TPOBOAWTH KAa4eCTBCHHBIE PEAKIUU MPHUCOSAWMHCHHUS K allbJeTHIaM
THAPOCYIb(GHUTa HATPHS, OKUCICHUS KOMIUIEKCHBIMH coeauHeHusMu cepeopa u meau (1) u
raio)OpMHOTO  pacCIICIICHUS] KETOHOB (momodopmHas mpoba) ¢ OOBSICHECHHEM BH3yalbHO
HaOJIF0JaeMOT0 pe3yJIbTara.

3HaTh:

Copnepxanue. Anbaeruabl U KETOHBI.

Peakiuu ¢ kucnopocoaepkaiumMy HykieopuiaMmu: o0pa3oBaHue noiyaleraneil U alueranei, poib
KHCJIOTHOTO KaTaJln3a.

Peakiuu ¢ cepacoep:kaiiimMy Hykjieo(uiaaMu: IpUCcOeJUHEHNE THAPOCYIb(UTa HATPHUS.

Peaxnmu ¢ aszorcomepkammmu Hykineoduimamu: OOpa3oBanne uMuHOB (ocHOBanmii Iludda),
OKCHMOB, TH/IPa30HOB; UCIIOJb30BaHUE UX JJIS MICHTU(DUKALUY allbJETHI0B U KETOHOB.

Peaknmum ¢ yriepoacoaepkamuMu - HykJIeopuiIamMu: TPUCOEAWHEHHE MAarHMHOPTaHWYECKHX
coeMHEeHUN M 1uaHoBojopona. Peakuum c yuactueM CH-KHCIOTHOro LeHTpa: KOHJEHCALUU
aJIbJI0JIBHOTO M KPOTOHOBOT'O THIIA.

["anodopmHoOE pacieruienue; noagodopmHas mpooa.

OxucneHue ajibJeruoB KOMIUIEKCHbIMU coennHeHusiMu cepedpa u menu(ll). OkucieHne keToHOB
HEPOKCHCOeIMHEHUSIMU. BoccTaHOBIEHNE THAPUAAMHU M KOMIUIEKCHBIMU THPUAAMU METAJIIOB.

Tema 10. KapOoHOBbIe KMCI0ThI M X (PYHKIIHOHAJIbHbIE IPOU3BOIHbIE.
Crenuduyueckre e STO TEMBL. Y METh:
1. Hcnonb3oBaTh CIpaBOYHBbIC JaHHbIE 10 3HaueHusM pK, a1 KapOOHOBBIX KHUCIOT H
MOJTBEPKJIaTh KUCIOTHBIE CBOIMCTBA C TOMOIIBIO COOTBETCTBYIOIINUX PEAKIIMM.
2. IlpuBomuTh ypaBHEHHUS peaKIUil TOTy4eHHS U3 KapOOHOBBIX KHUCJIOT CIOXKHBIX 3(PHUPOB,
AQHTUJIPUJIOB, TAJIOT€HAHTUAPUIOB U aMUJIOB C OTMIMCAHUEM UX AJIEKTPOHHOTO MEXaHU3Ma.
3. Ucnonp3oBarh 31eKTpoHHBIE 3G (deKThl U (HaKTOphl CTAOMIBHOCTH 3apsKEHHBIX YacTHI] IS
CPaBHMUTEIBHOM OLIEHKH AaKTHBHOCTH (DYHKIMOHAJIBHBIX INPOU3BOJHBIX KapOOHOBBIX KHUCIOT B
peaKuusaxX aluIupOBaHUs.
4. DKCHEpUMEHTAIbHO MPOBOAUTH THAPOKCAMOBYIO NMPOOY ¢ (PYHKIMOHAIbHBIMU IPOU3BOJHBIMU
KapOOHOBBIX KUCIIOT C 00BSCHEHHEM BU3yaJIbHO HAOII01a€MOT0 pe3yybTaTa.
5. DKCIepuMEHTaJIbHO TPOBOIUTH PEAKIIUI0 JIeKapOOKCUIMPOBAHUS IIIaBEJIEBOM KUCIOTHI C
00BSICHEHHEM BU3YyaJIbHO HAa0JII0JaeMOT0 pe3yJbTaTa.

3HaTh:

Conepxanne. KapbonoBsie kuciaotsl. KucnoTHbie cBOMCTBA: 00pa3oBaHUE COJICH.

Peakunu kapOOHOBBIX KUCIOT ¢ HYKJICODUIHHBIMU peareHTaMu: 00pa3oBaHUE CIOKHBIX I(PHUPOB,
AQHTUJIPUJIOB, TAJIOTCHAHTHIPUIOB U aMUJIOB.

JlexapOokcunrpoBaHue.

OyHKIIMOHATBHBIE MPOU3BOHBIC KapOOHOBBIX KHCIOT. CpaBHUTEIbHAS AaKTUBHOCTh B PEAKIIMIX
HYKJICOMIHHOTO 3aMeIeHHS (aluIupoBaHus). Pob KMCIOTHOTO U OCHOBHOTO KaTalu3a.
AHTUIPUABI U TATOTCHAHTUIPUIBI.

Crnosxnble 3¢upbl. KUCTOTHBIN U MIETOYHOM THAPONIN3 CIOKHBIX Y(PUPOB.

Amupl KapOOHOBBIX KHCIOT. KHCITOTHO-OCHOBHBIE CBOMCTBAa amMHA0B. KHCIOTHBIA W IIEIOYHOMN
rugposn3. PacmieruieHne aMuAOB TrajoreHaMyd B IIEJIOYHOW CpeAe U a30THCTOM KHUCIOTOM.
Jeruaparanusi B HATPUIIBI.

Hutpunsl, ruponn3, BOCCTAaHOBJICHHUE, TUAPAZUIBL.
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FI/II[pOKcaMOBBIC KHUCJIOTHI, KOMHHGKCOOGpaBOBaHI/Ie C HOHaMH1 MCTAJIJIOB.

Tema 11. AMHHBI, IHA30COEAMHEHMNSI.
Crernuduyeckue e STOU TeMbl. Y METh:
1. [IpuBoANTH ypaBHEHHS pEeaKIMi 00pa30BaHUs COJICH, aTKMJIMPOBAHUS U allUJIMPOBAHUSI AaMUHOB C
OTIMCAaHUEM UX DJICKTPOHHBIX MEXaHHU3MOB.
2. Vcronb30BaTh pEakIMIO B3aUMOACWCTBUS AMUHOB C a30TUCTOM KHCIOTOH Kak CIoco0
pa3neabHON MACHTH(UKAIIMKI TIEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX AMHHOB.
3. OtieHUBATh AJIEKTPOHHOE BIUSHUE aMUHOTPYIIIBI HA CKOPOCTh U MECTOTIOJIOKEHUE 3aMEIICHHS B
apOMAaTHYECKOM SJIpE C MPHUBEICHUEM IPUMEPOB PEaKIMi TajJoreHUpOBaHUsA, CYyJIb(pUpoBaHMS,
HUTPOBAHUSI.
4. TIpoBOAUTH DKCIIEPUMEHTAIBLHO PEAKIIUI0 OPOMHPOBAHMS aHWJIMHA C OOBSICHEHHEM BHU3YaJIbHO
HaOJII0JaeMOT0 pe3yJIbTaTa U MPUYMHBI UCIIOJIb30BAHUS 3TON PEAKIUU B KOJIMYECTBEHHOM aHAJIN3€
apOMaTHYECKHX aMHHOB.
5. IlpencTaBuTh MyTH CHHTE3a CIUPTOB, MPOCTHIX 3(UPOB, IIUAHHUIOB, TAJIOTCHONPOU3BOIHBIX W3
coJiell qua3oHus.
6. Iloka3arp WCHOJB30BAHWE pEAKUUH a30COYETaHHMA JUIS HWIACHTU(UKAUH (EHOIOB W
apOMaTHYECKUX aMHHOB.
7. Ha mpumepe a30KpacuTessi METHJIOBOTO OPAaHKEBOTO IMOKa3aTh MPOSBICHUE UM HWHIUKATOPHBIX
CBOICTB B cpenax C pa3inuyHbiM 3HaueHHueM pH c oObscHEHHMEM BHU3YyalbHO HAOIIOAAEMOTO
pe3yibTaTa.

3HaTh:

Copneprxanue. AMuHbI. KHCIO0THO-OCHOBHBIE CBOMCTBA: 00pa30BaHKUE COJIEH.

HyxneodunpHble cBOMCTBA: alKUIMPOBAHUE, YETBEPTUYHBIE aMMOHHUEBBIE CONIM. Peakiiuy aM1HOB ¢
AlMIMPYIOIMMHI peareHTaMu. Peakluu nepBUYHBIX, BTOPHUHBIX U TPETUYHBIX aIU(pATHUECKUX U
apOMATHYECKUX AMUHOB C a30THCTON KUCIIOTOM.

BausiHue — aMuHOrpymnmel  Ha  pEaKIUOHHYIO  CIIOCOOHOCTb ~ apOMAaTHYeCKOro  KOJIbla:
raJIoTeHUPOBAHUE, CyIb(OUPOBaHIE, HUITPOBAHHUE.

Juazo- u azocoenuHeHus. Peaxuus auasotupoBaHus. KoBaJeHTHO- U HMOHHO-TIOCTPOEHHBIE
JTNa30COEIMHEHHUS.

Peakuun coneil nuMa3oHus € BBIJCJIEHHMEM a30Ta: 3aMEHA JAHA30rpyNNbl HAa TUAPOKCUTPYIILY,
AIIKOKCHUTPYIIITY, BOJOPOJI, TaJIOTEHbI, [THaHOTPYIIILY.

Peaxiuu coneit tua3zonus 6e3 BbIIEICHUS a30Ta: a30COUETaHHE.

Hcnonp30BaHue peakiyii a3ocoueTaHus 11 UASHTU(GUKaUK (PEHOIOB U apOMaTUYECKUX aMHHOB.
A30KpacuTenn, uX NHAUKAaTOPHBIE CBOMCTBA.

Tema 12. BakHeiimue kJjacchl rerepo@yHKIMOHATbHBIX OPraHUYeCKHX COeIMHeHMIt
I'MaApPOKCHKHUCIOTHI.

Lenu. YMeTs:

1. IlpuBectu ypaBHEHHsS peakUuid 0Opa30BaHUS JAKTOHOB U JIAKTHJIOB C OOBSCHEHHEM
CHeuU(PUIHOCTH ITUX PeaKIil M0 OTHOIIEHUIO K HCXOJHBIM THAPOKCUKHCIOTAM.

2. [IpuBecTr ypaBHEHUE PEAKIUU YTUMHUHUPOBAHUS C OOBSICHEHHEM CIIEIIM(PHUIHOCTH 3TOH pEaKIiu
10 OTHOLIEHUIO K UCXOAHON THIPOKCUKHUCIIOTE.

3. [IpuBecTu peaknnu, MPOTEKAIONINE C TPUMEHSIEMBIMHI B MEIUITUHE TIPOU3BOIHBIME CATTHIIMIIOBOH
KUACIOTH! ((eHWICATUIMIAT, ALETHICAIUIIIOBAs KUCIOTa) W BEAYyIIME K UX pacUICIUICHUIO U
MOSIBJIICHUIO TPUMECEH, YTO KOCBEHHO CHUKAET KaueCTBO JIEKAPCTBEHHOI'O CPEICTRA.

4. TIpoBOAUTH HKCHEPUMEHTANBHO DPEAKLHUIO JEKapOOKCUIMPOBAHUS CATULUIOBOM KHCIOTHI C
00BsICHEHUEM BU3yaJIbHO HAOII0AaeMOr0o pe3ysbTaTa.

5. IlpoBoauTh crneun(UYECKYI0 PEAKIUI0 O-THIPOKCUKUCIOT C KOHLEHTPUPOBAHHOH CepHOil
KHCJIOTOM C 00OBSICHEHHEM BU3yaJIbHO HAOII0AAaeMOT0 pe3yIbTara.
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3HaTh:

Conepxkanne. [MAPOKCUKUCIOTHI. XUMHUYECKHE CBOWCTBA Kak TeTepo-(yHKIMOHATBHBIX
coenquHeHnil. Crenupuyeckue peakuuu o-, - U Y-THAPOKCHUKUCIOT anu(aTHUeCKOTo psjia.
JlakTOHBI, TAKTU/IbI, UX OTHOLICHHE K THAPOIIU3Y.

®enonokucinoTel.  CanmuuuioBasi  KUCIOTa, T[OJy4YeHHE M XUMHUYECKHE CBOMCTBAa  Kak
reTepoPyHKIIMOHATBHOTO COeTUHEHUS. DUPHI CATUIUIOBON KUCIOTHI, IPUMEHSIEMbIE B MEIULIUHE!
METHJICATTUIMIAT, (PEeHWICATUINIAT, AlleTUIICATHIIMIIOBAs KUCIOTa, 1-aMUHOCAIHUIIMIIOBAs KUCIOTa

(ITACK).

Tema 13 OKCOKaAPOOHOBHIE KHCIOTHI.

[enu. YMeTs:

1. TlpuBecTH paBHOBECHBIE TayTOMEpHBIE (POPMBI [-OKCOKHUCIOT ¢ OOOCHOBAaHHEM IPUYMH HX
MOSIBJICHUS.

2. [IpenyioKuTh MyTH CUHTE3a KapOOHOBBIX KHUCIOT U KETOHOB Ha 0ase aleToyKCycHOro 3¢gupa.

3. [TpoBoauTH (FKCIIEPUMEHTATIBHO) C allETOYKCYCHBIM 3(UPOM peakiiuu ¢ xjopuaom xenesa (1) u
OpOMHOH BOIOM, TOKA3bIBAIOIINE HATMYNE KETOHHON U €HOJILHON (hopMm.

3HaTh:

Copnepxxanne. OKCOKHCIOTBL. XMMHUYECKHE CBOWCTBA KaK reTepo(yYHKIIMOHAIBHBIX COCIMHEHHH.
Crneuuduueckre cBOMCTBa B 3aBUCIMOCTH OT B3aMMHOT'O PACTIONOXKEHHS (PYHKIIMOHAIBHBIX TPYIII.
KeroeHnonpHast Tayromepusi [-OKCOKHUCIOT (QIlETOYKCYCHOM H IIaBeJIeBOYKCYCHOM). CHHTE3BI
KapOOHOBBIX KUCIIOT U KETOHOB Ha 0a3e aleToykCcycHOro 3¢upa.

Tema 14. AMUHOKHCJIOTHI.

enmu. YMeTs:

1. IIpuBecTn ypaBHEHHUs peakiuii 0Opa3oBaHUs AUKETONUIIEPA3UHOB U JIAKTAMOB C OOBSICHEHHEM
CHEIU(PUIHOCTH ITUX PEAKIUN TTO0 OTHOIICHHUIO K MCXOHBIM aMHHOKHCIIOTaM.

2. O6ocHOBaTh HamU4KMe aM(pOTEPHBIX CBOMCTB Y 0.-aMUHOKUCIOT U MOATBEPIUTH 3TO C MOMOIIBIO
COOTBETCTBYIOIIUX PEAKIIUH.

3. [IpoBOANTH KaueCTBEHHbIE PEaKIUU HA (-aMUHOKHUCIIOTHI ¢ 00pa30BaHMEM KOMILIEKCHBIX COJei
menu (I), ¢ HUHTHIAPUHOM W OMYpPETOBYIO PEAKIUI0 C OOBSICHEHHEM WX XHMHUYCCKOW OCHOBBI U
BU3YalIbHO HAOIIOIaEMOTO Pe3yNbTara.

3HAaTh:

Copnepxannie. AMUHOKHCIIOTBL. XUMHUYECKHE CBOWCTBA KaK TeTepO(YHKIMOHAIBHBIX COCINHEHHN.
Cremuduueckue peakuud o-, [- © y-aMMHOKUCIOT anudaTHueckoro psnga. Jlakramsl,
JTMKETONUIIEPA3HBI.

0-AMHHOKUCIIOTHL. bunonspHas cTpykTypa, oOpa3oBaHMe XeNaTHbIX coequHeHuil. Peakuuu,
UCTIOJIb3yeMbI€ B KAUECTBEHHOM M KOJIMYECTBEHHOM aHAJIN3€ aMUHOKHCIIOT.

[Tentunst, 6enku. CTpoeHue nenTuHOM rpynmsl. [lepBuuHas cTpyKkTypa.

ApomaTHyecKre aMIUHOKHCIIOTHL. 7-AMUHOOCH30MHAs KUCIIOTa U €€ TPOU3BOIHBIC, IPUMEHSIEMbIEC B
MeJUIMHE: aHEeCTEe3UH, HOBOKalH, HOBOKaUHAMUI.

CynbdanunoBas kucnora. Cynbdpanwiamun (ctpentouya). OOmMI  NPUHIMI — CTPOEHUS
Cyib(paHUIaMUIHBIX JIEKAPCTBEHHBIX CPECTB.

Tema 15. YrieBoabl

Hemn. YMeTs:

1. OnpenensTh NPUHAIIEKHOCTH MOHOCAXAPUIOB MO UX MPOCKIMOHHBIM (hopmynam Kk D- wmm L-
CTEPEOXUMUYECKOMY PALY

2. TlpencTaBisTh CTPYKTYPY MEHTO3 U TEKCO3 B IMKINYECKON IMMPAHO3HOM U (ypaHo3HO# popmax B
Bujie a- u b-anomepos.
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3. IlpuBoguTh CcXeMy TayTOMEPHBIX TPEBpAIICHUH MOHOCAXapuI0B C OOBSCHEHHUEM THUIIOB
TayTOMEPUHU U IPUIUH UX BOSHUKHOBCHHUS.

4. IIpuBOIUTH YpaBHEHUS PEAKIIMH MOJIYyUYEHUS MPOCTHIX U CIOKHBIX 3(HPOB MOHOCAXAPUIOB U MX
O-IJIMKO3UI0B.

5. IlpeacraBisiTh BO3MOXKHBIE BHJBI CBSI3bIBAHUS MOHOCAXapUAHBIX OCTATKOB B JAU- U
MOJIMCaXapHu bl U XapaKTEPU30BaTh UX OTHOIICHUE K THAPOJIH3Y.

6. IIpoBOAUTH JKCHEPUMEHTAIBHO KAYECTBEHHBIC PEAKIUU OTKPBITHS M KOJHMYECTBEHHOTO
OTpeIeTICHUS MOHOCAXapUI0B B PACTBOPaX U OMOKUIKOCTAX (ITpoly ¢ peakTuBOM ToiieHca, mpoly
Tpommepa) C¢ OOBSICHCHHMEM XHUMHYECKOH OCHOBBI PEAKIMU ¥ BHU3yalbHO HAOIOIaeMOTO
pe3ynbTaTa.

7. [TpoBOAHTH IKCIEPUMEHTAILHO KAYECTBEHHYIO PEAKIMI0 HA KpaxMal ¢ OOBSICHCHHEM MPUYUHBI
€€ MCIT0JIb30BaHNs B aHATUTHYECKHUX 1EJIIX.

3HaTh:

Copnepxxanne. Monocaxapuasl. Knaccudukanums. D- u L-Crepeoxumuueckue psiabl. DTHMEpHI.
OtkpbiThie ¥ nuKIM4eckue (popmel. TayToMepHbIe HpeBpanieHus, MyTapoTanus, a- U b-aHomepsl.
Kondopmanuu Baxkueimmx D-rexconmpanos.

OO0pa3oBaHue NMPOCTBIX U CIOXKHBIX 3GUPOB. Peakiuu nosyaneraabHONM THAPOKCUIBHON TPYIIIbL:
BOCCTaHOBUTEJIbHBIE CBOWCTBA, 0Opa3oBaHue O-TJIMKO3UIOB.

Onurocaxapuipl, MNPUHLUMI  CTpoeHMs. BoccraHaBnuBaromiue M HEBOCCTAHABIMBAIOIIUE
nucaxapuabl. Tayromepust. ['uaponus u metaHonus.

[Tonucaxapuapl, npuHLIUI cTpoeHus. I'omo- u rerepononucaxapusl. IIpocteie u cinoxHble 3hUpbI
MOJINCAXAPUIOB: alleTaThl, HUTPATHI.

Kpaxman (amMmino3a ¥ aMUJIONEKTHH), IVIMKOTEH, LEJUII0JI03a, JIeKCTPaHbl, UHYJIUH, MEKTUHOBbIE
BEILIECTBA.

Tema 16. I'erepoumkianyeckue coeTMHEHUS

Lenu. YMeTs:

1. Ompenenars HATMYKE APOMATHYHOCTH Y TETEPOIMKIIOB, UCIIOIB3Ysl KPUTEPHH apPOMATHYHOCTH.

2. N3o6paxare rpaduyecku 3JIeKTPOHHOE CTPOEHHE aToMa a30Ta B MATUYICHHBIX HEHACBILICHHBIX,
HIECTUWICHHBIX HEHACBHIIICHHBIX H KOH/ICHCHPOBAHHBIX T€TEPOIUKIIAX.

3. OnpenensaTh KUCIOTHBIE U OCHOBHBIE LIEHTPHI B HEHACBILIIEHHBIX U HACBHIIIEHHBIX T€TEPOLUKIAX U
NPUBO/IUTH YPAaBHEHUS COOTBETCTBYIOIINX PEAKITHH C MX yIaCTHEM.

4. TlpuBoaMTh ypaBHEHMs peaklMi 3NEeKTPOQUIBHOTO 3aMElIeHHs] JUIsl HEHACBIIIEHHBIX
NSTHWICHHBIX TETEPOLMKIOB W PEaKIUil HYKICO(QHIFHOTO 3aMEIIeHUs] - ISl HEHACHIIIEHHBIX
HIECTUYWICHHBIX TeTEPOLMKIOB ¢ OOBSICHEHHEM INMPHYMH Pa3InuMs B PEAKIMOHHOH CHOCOOHOCTH
ATHX TETEPOILIUKIIOB.

5. IIpuBOIUTH CXE€MBbI TAyTOMEPHOTO PABHOBECHS MpPHU HAJTUYMU KETO-€HOJBHOM W/MIM JIaKTUM-
JAKTaMHOW TayTOMEPHH JJIsi COOTBETCTBYIOUINX T€TEPOIMKINIECKUX COSTUHEHHN.

6. OOBACHATP XMMHYECKYI0 OCHOBY JeilctBusi kopepmenta HAD+ Kkak OKHCIUTEIBHO-
BOCCTaHOBHUTEIILHOTO TMPOIlecca C Y9aCTHEM ANKIJITHPUANHAEBOTO HOHA.

7. IIpuBOIUTH CTPOECHUE IYPUHOBBIX U MUPUMUIMHOBBIX HYKJICO3UI0B U HYKJICOTHI0B M MPUHIUI
MOCTPOCHHS MTEPBUYHON CTPYKTYPBI HYKJIIEMHOBBIX KHCIIOT.

8. IIpoBOAMTH HKCIIEPUMEHTANBHO KaUe€CTBEHHYIO MPOOY C MOJIyYeHHEeM KPUCTAJUINYECKOTO MMUKpaTa
NUPUAMHA C HATUCAHUEM CXEMBI PEaKIIui B3aNMOACHCTBUS MUPHINHA C TUKPUHOBON KUCIOTOM.

9. IIpoBOIUTH SKCIEPHUMEHTAIBFHO OOIIME PEaKIUU Ha aJKaJIOUAbl C OOBACHEHHEM BH3YaJIbHO
Ha0JII0JaeMOT0 pe3yJbTara.

3HaTh:
Conepxanue. [I9THUIIEHHBIE T€TEPOLIMKIIBI C OAHUM U ABYMsI T€T€pOoaToMaMHi. ApOMaTUYHOCTb.
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KucnoTHo-ocHOBHBIE cBOMcTBA. Peakiuu 31eKTpoUIbHOrO 3aMelieH s, OpUeHTALUs 3aMeIIeHUsI.
OcoOCHHOCTH  peakIMidi HHUTPOBaHUSA, CYJIbGUpPOBAHUS U OpoMHpOBaHUA  aUA0(POOHBIX
TETEPOLIUKIIOB.

[lecTuunieHHbIE TETEPOLIUKIIBI C OAHUM U ABYMS reTepoaroMaMu. ApoMaTuieckrue CBOMCTBa.
OcHoBHBIE cBoiicTBa. Peakuuu snekTpoduiabHOTO 3aMemieHus. Peaknum HYKI€O(pHIBHOTO
3aMelIeHUs (amuHHpOBaHMUE, THJIPOKCHIIMPOBAHUE). JlakTuM-akTaMHasgs ~ TayTOMEpHs
THJIPOKCUIIPOM3BOIHBIX MHpHUAMHA. HykineoduibHble CBOMCTBA MUPUAMHA. AJKUIIHPUIANHUCBBINA
MOH M €ro B3aUMOJACWUCTBHE C TUAPUI-UOHOM KaK XUMHUYECKass OCHOBAa OKHCIHMTEIbHO-
BOCCTaHOBUTEIIBHOTO JeiicTBus KoHpepmenTa HA J[+.

VYpauuna, THUMHH, UWTO3MH — KOMIIOHEHTBHl HYKJIEO3UJOB. JIaKTHM-IakTamMHas TayTOMEpHs
HYKJICMHOBBIX OCHOBaHMU. bapOuTypoBasi KHCIOTa, JIAKTUM-JIAKTaMHasE W KETO-CHOJbHAs
TayTOMepus, KUCIOTHbIE CBONCTBA.

KonzaencupoBaHHble cUCTEMBI IeTepolMKiIoB. [lypuH, apomarnyHocTh. ['MIOKCAaHTHH, KCAaHTUH,
MoueBas KHWCJIOTa, aJeHUH, ryaHuH. JlakTum-nakramHas TayTtoMmepusi. KucinoTHble cBOMHCTBa
MOYEBOH KHCIOTHI, €€ conu (yparbl). MeTWIMpOBaHHBbIE KCAaHTHUHBL: Ko(heuH, TeopHuunH,
TEOOPOMHUH.

[TypuHOBBIE U TUPUMUIUHOBBIE HYKIICO3UAbl U HYKJICOTH/IbI

[TepBuuHas CTpyKTypa HyKJIEUHOBBIX KUCIOT.

Anxamonnel. Xumudeckas kinaccuduianus. OCHOBHBIE CBOWCTBA, oOpa3oBaHHe coieid. OOmue
pPEaKIuu C MUKPUHOBOM KUCIOTON, C pACTBOPOM TaHUHA, C MOJIOM M HOAMJIOM KaJIHs.

Tema 17. U3onpeHonabI

Lenmu. YMeTs:

1. Mcnonb30BaTh U30NPEHOBOE MPABHUIIO JJIS BBIACIECHUS B CTPYKTYPE BaKHEHIIUX MpeicTaBUTENeH
TEPIIEHOUIOB U CTEPOMJIOB «HU30IIPEHOBHIE) 3BEHbSI.

2. KiaccuduuupoBaTh TEprEHOUJHbIE COEJUHEHUS HA MOHO-, IU-, TPHU- M TETPATEPIEHOMJIBI C
Y4€TOM YHCJIa U30IIPEHOBBIX 3B€HBEB U MPUBOAUTH IPUMEPHI COOTBETCTBYIOIINX COCTUHEHUM.

3. [IpuBoAUTE CTPYKTYpHBIE (HOPMYJIbl HEHACHIILEHHBIX ATMLUKIMUYECKUX TEPIIEHOB C CONPSKEHHON
LENbI0, UTPAIOLINX BaXKHYIO OMOJIOTUYECKYIO POJIb (PETUHOM/IbI, KAPOTHHOUIBI).

4. IIpuBOAUTH CTPYKTYpHBIE (POPMYJIbl POAOHAUATIBHBIX CTPYKTYp: 3CTpaHa, aHApPOCTaHa, IPErHaHa,
XO0JlaHa, XOJIECTaHa W BAKHEWIIUX MPEICTAaBUTENEeH COOTBETCTBYIOIIMX TPYII CTEPOMJIOB:
CTEPUHOB, KE€IYHBIX KHCIIOT, aHAPOTEHHBIX U 3CTPOr€HHBIX BEILECTB, KOPTUKOCTEPOHUIOB.

5. [IpuBOAUTH OOIMIMIA IPUHIIUIT CTPOEHUS CEPICUHBIX INIMKO3UJIOB.

3HaTh:

Conepxanune. TepneHouasl. Knaccupukanus.  M3onpeHoBoe  mpaBuiio.  MOHOTEpIIEHBI.
Anpkinueckre (M30Mepbl IUTPajs), MOHOUMKINYECKHEe (JIMMOHEH), OWIMKINYECKHe (a-TUHEH,
6opHeos1, kam¢opa) TeprneHbl. MEHTaH U ero Mpou3BOJHbIE, IPUMEHSIEMbIE B MEAULIMHE: MEHTOI,
TepnuH. JlurepmeHbl: peTHUHONA (BUTAaMUH A), peTHHaidb. TpurepneHsl. TerparepreHsl
(xapoTuHOMIBI), b-KapoTuH (poBUTAMUH A).

Crepounsl. Ctpoenue roHana. PopoHadaibHble YIJIEBOAOPOIbI CTEPOMIOB: ICTPaH, aHAPOCTaH,
IIPETHAH, XO0JIaH, XOJIECTaH.

CrepuHbl: X0J€CTEpUH, Iprocreput; BUTaMuH Dj. YKemuHble KUCIOTHI: X0eBast U J€30KCUXO0JeBast
KHCIIOTBI.  OCTPOTE€HHBIE  BEIIECTBA: 3CTPOH, ACTpaguoi, d3cTpuoi. Koprukocrepouas:
TUAPOKOPTU30H,  NPETHU30JIOH.  ATJIMKOHBI ~ CEpJEYHBbIX  TJIMKOMJOB:  JUTMTOKCUTCHHH,
crpodanTuanH. OOIMKA TPUHIHUI CTPOCHUS CEPACUHBIX INIMKO3UI0B.

XUMHYECKHE CBOWCTBA CTEPOUIOB, O0YCIOBIEHHbIE (PYHKIIMOHAIBHBIMU TPYIIaMHU.

Tema 18. OMblasieMble JUITH/IBI

Lenu. YMeTs:
1. HpI/IBOIH/ITI) CTPOCHUC HACBINICHHBIX W HCHACBIIICHHBLIX BBICHIMX XUPHBIX KHUCJIOT, BXOAANIUX B
COCTaB >XKMPOB U Macedl.
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2. CoOTHOCUTh KOHCHUCTECHLIMIO JXHUPOB M Macel C KaueCTBEHHBIM COCTABOM BBICHIMX JKHPHBIX
KHCIIOT.

3. HMcnonp30BaTh Al XapaKTEPUCTHKH XKHPOB M Macel TaKWe IMOKa3aTelH, Kak HOAHOE YHCIIO,
YHCIIO OMBUICHHSI, KUCIIOTHOE YHCIIO C OOBSICHEHHEM XUMHUYECKOH OCHOBBI MX HKCIIEPUMEHTAIBEHOTO
OTIpeieNIeHusl.

4. IIpuBOANTH OOLIMI PHHIUI CTPOSHHSI BOCKOB M TBHHOB.

5. OmnuceBate 0o0muiA nOpuHOMN  cTpoeHus  ¢ochomununoB  (pocharnauikonaMunsl,
dbocharuauiacepunsl, HochaTHIUIXOTHUHBI).

3HaTh:

Conepxxanne. Tpuanuiarnuuepunbsl (KUpbl, Macia). Beiciiue xupHble KUCIOTH (IMaJbMUTUHOBAS,
CTeapuHOBAas, OJEHHOBAasA, JMHOJEBas, JIMHOJCHOBAs, apaxWJOHOBas) Kak CTPYKTYpHbIE
KOMITIOHEHTBI TPHUALMITIUIEPUHOB. [ MAPOIU3, TUAPOreHU3alMs, OKUCJICHHE >XHPOB U Macel
(MOAHOE YMCII0, YUCIIO OMBUICHUS, KUCIIOTHOE YHCIIO).

Bocku. Ctpoenue. Briciiie oqHOaTOMHbBIE CIUPTHI (LIE€TUIOBBIN, MUPUIIUWIOBBIN). [TuenuHbIil BOCK.
Cnepmarer. TBUHBL.

®ocharunnas kucnora. Pochomunuapr.

Tema 19. CuHTE3, BhLIEJIEHUHE, OYNCTKA H MICHTH(UKAIMST OPraHHYeCKUX COeTNHEHUI
Lenu. YMeTs:
1. Brageth TEXHHUKOW JTAOOPATOPHOTO IKCIEPUMEHTA IO OMPEICIICHUIO TeMIIepaTyphl IUIABICHUS,
TEMIEPaTypbl KUMEHHUS OpraHUYEeCKUX BEIIECTB, MPOBEACHHUIO PAa3HBIX BUAOB MEPETOHKH (IIPOCTOI,
C BOJISTHBIM MapoM, (hpakIMOHHOMN, B BaKyyMe), KpHCTAUIA3AIHH, (QUIBTPOBAHUS.
2. IlpoBoguTh CHHTE3 MO MpeIIaraeMoil METOAMKE C MPEABAPUTEIBHBIM I[UIAHUPOBAHHEM
MOCJICOBATEIPHOCTH TIPEJCTOSANINX SKCIIEPUMEHTAIBHBIX OIepaIii, moadopy COOTBETCTBYIOMICH
XUMHYECKON TOCYAbI, O3HAKOMIIEHHEM CO CIPABOYHBIM MaTepUATIOM IO CBONCTBAM HCXOJHBIX,
MIPOMEKYTOUYHBIX U KOHEUHBIX MTPOAYKTOB CUHTE3A.
3. Hcnonp30BaTh KauyeCTBEHHBIE PEAKIMU U METOAbl XpOMaTorpaduyeckod U CIEKTPaIbHON
UACHTH(DHUKAIIIY U OTIPEICIICHUS CTETICHH YUCTOTHI CHHTE3UPOBAHHBIX COCTMHEHUH.
4. OopmisaATs IOTyYEHHBIC PE3yIbTAThl B BUE TaOIHIl, TpadUKOB, PUCYHKOB.
5. 3y4ath 1Mo JOCTYIHBIM UCTOYHUKAM JIUTEPATYPHBIA MaTEepHal 10 TeMe CHHTE3a U MIPEICTaBIISITh
pedepar ¢ odopmMIEHHEM CIHCKA HWCIONb30BAHHOMW JIUTEpaTypbl B  COOTBETCTBUU C
OubIMorpaPUIeCKUMH MpaBUIIAMHU.

10. MaTepl/IaJII)HO-TeXHI/I‘IECKOC OCHAIICHHUEC JUCIHUIIJINHDBI:

JlabopaTopun: KOMIbIOTepPHbIe KJACCHI /JIsl NPOBeJeHMs TeKylero KOHTPoJas H
NPOMEKYTOYHOM aTTECTALMH, 2 TAKIKE CAMOCTOATEIHLHOH Pad0ThI 00y4aI0IMXCH:
IPENoIaBaTeIbCKUI CTOJI, CTYJ, CTOJIBI M CTYJIbs Ul 0Oydaromuxcs, kadeapa, KinaccHas JOCKa.
Ob6opynoBanue: KommbioTepsl [UIsi KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - C MPOTrPaMMHBIM
o0OecrieueHreM, BBIXOJOM B ceTh VIHTEpHET M [OCTYNOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpasoBatenbHyto cpeny COI'Y; ucrounuku OecrnepeboitHoro mutanus, Ippon, kKoMmMmyTaTrop s
nacca D-Link DGS-10240, muTepakruBHas gocka 78 (1702070/15112/11344/2+ npoextop Beno
MX5083.

[Iporpammuoe ob6ecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe
obecriedeHue JUId pedakTHpoBaHus xumuueckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant mmroc; Cucrema NOMCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIDIarmar BY3y;
IIporpamma anss OBM  «bank BompocoB st KoHTpousist 3HaHuit»; Iapant; Cisco Webex;
JIEMOHCTPALIMOHHBIE U y4eOHO-HarIsAHbIE TOcoOus (BUACONPE3CHTALIHS).
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YuyeOHbIe ayAUTOPHH I NMPOBeJCHUS] 3aHATHI JEKIHUOHHOI0 THIIA, CEMHMHAPCKOIro THIIA,
KYPCOBOI0 NPOECKTHPOBAHUS  (BBINMOJHEHUSI KYPCOBbIX PpadoT), TIPYNNoOBbIX H
HHIUBHAYAJIbHBIX KOHCYJbTALMIA, TeKylIIero KOHTPOJS W NPOMEKYTOYHOH aTrecTauuM, a
TaK/Ke CaMOCTOSITEJIbHOH PpadoThl 00YYAIOIIMXCHA: NPENOAABATEIbCKUM CTOJI; CTYJ; CTOJIbI
oOyJaromuxcs; CTyNbs; Kadeapa; KiaccHas J0CKa.

O6opynoBanue: MurepaktuBHas gocka Smart Board — 1 mr; Pabouas cranmus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mT. ¢ mporpamHbIM oOecrie4eHUeM,
BBIXOJIOM B ce€Th MHTEpHET W JOCTYIOM B 3JEKTPOHHYIO oOpasoBarenbHyto cpeny COI'Y.
[TpoekmonHoe MyIbTUMEIUITHOE 000pyA0BaHue (MyIbTUMeUITHBIN TpoekTop Optoma Dx 327 ¢
MoToJIOUHBIM KperuieHneM-kponmTeinn Kromax PROJETOR-10 gns mpoekTopoB 3 CT. HaKJIOH;
Okpan DINON Manual 180x180 MW- 1 mir.

ITporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Co6oauoe I10); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe T10);
[TporpammHoOe obOecrieyeHue sl peAakTupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe
I10); KoncynpranT mmoc; CucreMa MOWCKAa TEKCTOBBIX 3aMMCTBOBaHHMHN «AHTHILIaruaT.BY3y;
[Iporpamma mnsi OBM  «bank BompocoB st KOHTpousisi 3HaHmit»; [apant; Cisco Webex;
JIEMOHCTpPAIIMOHHBIEC U y4eOHO-HArJISAHbIE TOCcOOUs (BUACOMIPE3CHTALIHS).

JlabopaTopusi opraHnyeckoii XMMHMH M TOHKOI0 OPraHMYecKOro CHUHTe3a /Jisl NpPOBeleHus:
3aHATHHA CEMHHAPCKOI0 THIA, JA00PATOPHBIX 3aHATHH, KYPCOBOI0 IPOEKTHPOBAHMS
(BBINOJIHEHUSI KYPCOBBIX padoT), TPYNNOBbIX U HHAMBHUAYAJIbHBIX KOHCYJbTALMH, a TaKkKe
CaMOCTOSITEJIbHOI PadoThI 00y4arOIINXCS:

IpenoAaBaTeIbCKU CTOJ, CTYJ, CTOJIBI U CTYyJbd i1 OOydarolmuxcs, J1abOopaTOpHBIE CTOJIBI,
KJIaCCHasl IOCKa.

Ob6opynoBanue: IIpoexkunonHoe MynbTUMEIUitHOE 0OopynoBaHue (MynbTUMEIUNHHBIA MPOEKTOP
BenQ MX816ST, ¢ moToiouHbIM KperuieHreM 1 Ha0. kabenei — 1 mt. Pabodas cranmus B cocTase:
Cucremunrii 0610k HP 500B MT E7500.DOS RUS (XF936 EA), Mou +/kmaBuar -—
lurr.Komnsrorepsr 115 opuca B komiuiekte (Mouutop (BENQ G2255A<Black>)//Cuctemusiii
0ok — 1 mT. ¢ mporpaMMHBIM OO€CIEYeHHMEM, BBIXOJOM B ceTb MHTepHET M J0CTynmoM B
3EKTPOHHYIO0 HH(OpMaLIMOHHO-00pa3zoBaTenbHyto cpeny COIY.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (Beccpounoe I10); IIporpammuoe
obecriedeHre Ui penaktupoBaHus xumuueckux ¢Gopmyn Isis Draw (Becruathoe I10);
KoHCynpTaHT MmiTtoc; AEMOHCTPAallMOHHbBIE U Y4€OHO-HATJISIHbIE TOCOOUS (BUIEONPE3EHTALINSA).
JlabopatopHoe obOopymoBaHue: BreiTsbkHONM mikad- 1  mT. HWcenmaputens  poOTalMOHHBIHA
ROTOVAPOR R210/V ¢ BepTUK. XOJOIWib. B KOMIUL. ¢ HcH. Koad — 2 mrT. Mcnapurens
porarmonnbiit Hei-Vapvalues G3 — 1 wrt. Pedpakromerp UPD 454B52M ¢ moaceerkoit — 1 mit.
Tepmocrar oxmaxmatoniit HUBER Ministat — 1 mr. Hacoc BakyymHbIii MmemOpanubsiii V-700 — 1
mT. Memanka marautHas ¢ nogorpeBoM IKARST — 3 mt. MarauTtHas Memanka ¢ nogorpeBom 78-
1 (25Bt pa3memmBanue/120Bt HarpeB) -1 mt. Memanka marautHas RET control-visc — 1 .
Memanka marautHas ¢ HarpeBoM IKA RST basik ¢ Inatuukom Temneparypst PT 1000.60 — 2 mir.
VYabTpass. aesunrterpatop MJ1-11 — 1 mrt.

Becel anamutnyeckne WA-32 — 2 mt. Bechl maboparopusie CAS MW120 — 1 mT. Bech
naboparopusie CAS MW-120 1. 1. 0,01 — 2 mT. Becsl nabopartopnsie nperuszunonasie ET-30011 ¢
MOBEPKOH — 1 mmT.

Bbu6anorexa, B TOM 4HcJie YUTAJBHBIN 3aJ1: cToubl, cTynbs; [IK oOyuaronmxcs, ¢ mporpaMHbIM
o0ecrieyeHrneM, BBIXOJIOM B CeTh MIHTEpHET U JJOCTYIIOM B AJIEKTPOHHYIO 00pa30BaTEIbHYIO Cpeny
Corvy.

[Tporpammuoe obecriedenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (CBo6oanoe I10);
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OBbC «Yuuepcuretckas oudmmoreka ONLINE» https://biblioclub.ru;

DOBbC «KoucynpTant crymenta»  http://www.studentlibrary.ru crynenueckast 3ieKTpoHHas
OubIMOTEeKa 10 MEAUIIMHCKOMY U (hapMaleBTHUYECCKOMY 00pa30BaHUIO, a TAKXKE 110 €CTECTBEHHBIM
Y TOYHBIM HayKaM B II€JIOM;

OBC «¥Opaiit» - oOpa3oBarenabHas cpea, BKIOYaroIIas BEPTyalbHbII YNTAIbHBIN 321 yUEOHUKOB
M y4eOHBIX TMOCOOMH OT aBTOPOB M3 BEAYIIMX BYXOB Poccuu 10 BceM HaIpaBICHHSIM U
crienuasnibHocTIM WwWw.biblio-online.ru;

JIEMOHCTPAIIMOHHBIC U y4eOHO-HATJISAHBIC TOCOOMS (BHICOIIPE3CHTALIHS ).
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11.JTucT 00HOBJIEHUSI/aKTYATU3 AT

IIporpamma o6noBsieHa B 2020 r.

BHeceHb! TONOTHEHNS ¥ U3MEHEHUS:
- B CITUCOK JIUTEPATYPHI;
- B IporpaMMHoOe 00ecIieueHue;
- B (hopMBI mpoBeneHUS 3aHATHI B AMCTAaHIMOHHOM M CMENIaHHOM (hopMaTax, B TOM YHCIE MPOBEACHHS
PyOEKHBIX aTTeCTaIuii;
- B IICPCYCHb MaTEPUATIbHO-TEXHUYECKOTO 00eCTIeYeH s, COBPEMEHHBIX MPO(eCcCHOHATbHBIX 0a3 JIaHHBIX U
MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEMaX.

[IporpaMma paccMOTpeHa U YTBEpK/CHA Ha 3aCeaHuU Kadeaphl OPraHUYCCKOW XUMUU

ot «14y» urons 2020 r., mporokoa Ne 12/19-20.

[IporpamMmma omo0OpeHa Ha 3acelaHUU coBeTa (haKyJbTETa XUMHH, OMOJIOTMH W OMOTEXHOJOTHUU OT
«30» mrons 2020 r., mporoxon Ne 10/19-20.

VYueOnsblii aH yrBepkaeH yuenbiM coetoM @T'BOY BO «COI'Y» 30.04. 2020 r., mpoTtokost Ne 9.

IIporpamma OpuIa akTyanusuposana B 2019 r.

[Tporpamma paccMOTpeHa U yTBEp K/I€Ha Ha 3aceJaHuH Kadeapbl OpraHnuecKOil XUMHUH
ot «28» mrons 2019 r. mporoxom Ne 11.

[IporpamMma omo0OpeHa Ha 3acelaHUU coBeTa (haKyJbTeTa XUMHM, OMOJIOTMHM U OMOTEXHOJOTHUU OT
«01» nrong 2019 r., npotokon Ne 12.

Y4eOHsIif TUTaH yTBEpKaeH yaeHbIM coBeToM OI'BOY BO «COI'Y» 28.05.2019 r., mpoTtokon Ne 10.

IIporpamma ObUIa akTyanu3uposana B 2018 r.

[IporpamMma paccMOTpeHa M yTBEpIKACHA Ha 3acelaHuU Kadellpbl OpraHuIeCcKOl XUMHUH
ot «20» utons 2018 r. mpotokos Ne 11 r.

[IporpamMma ogo0peHa Ha 3acelaHWU coBeTa (haKyJbTeTa XUMHM, OMOJIOTMHM U OMOTEXHOJOTUU OT
«29y urons 2018 ., mpotokon Ne 11.

VYueOnblil an yrBepxkieH yueHsiM coBeToM @T'BOY BO «COI'Y» or 28.04. 2018 r., mporokomn Ne

12.

IIporpamma ObuIa akTyagusuposana B 2017 r.

[Tporpamma paccMOTpeHa M YTBEpIK/I€Ha Ha 3aceJaHuH Kadepbl OPraHuuecKOil XUMHUH
Ot «27» mronst 2017 ., mporokon Ne 8.

[Iporpamma omoOpeHa Ha 3acefaHuM coBeTa (PaKyJIbTETa XMMHUH, OMOJIOTUM W OWMOTEXHOJOTHH OT
«30» uronst 2017 r., mpoTtoxox Ne 10.
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VY4eOHblii 1aH yTBepxaeH yueHbiM coBeToM ®I'BOY BO «COI'Y» or 27.04.2017 r, npotokosn Ne

11.
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