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1. CrpykTrypa 4 001Iasi TPYA0EMKOCTh TUCIHIIHHBI
OO01as TpyI0eMKOCTh AUCIUTUIMHBI COCTABIISACT 2 3a4eTHBIC eAMHUIIEI (72 Jaca).

Ounas hopma 00yueHUS
Kype 1
Cemectp 1
Jlexiun -
[IpakTHueckue (ceMUHAPCKUE) 3aHSITHS 36
JlabGoparopHsbie 3aHATHS -
Koncyapranuun -
HTOro ayiuTOpHBIX 3aHITHI 36
CamocTosTenbHas pabora 36
( B TOM 4mcCIe KypcoBas paboTa) -
OK3aMeH -
3auer +
OO6mIee KOJTUISCTBO YaCOB 72 (2 3.e.)

2. Ileau ocBOeHHsI AUCHUIIMHBI

Lenbro ocBoeHUs yueOHOM TUCIMITTUHBI «OCHOBHBIC THITBI OPTaHUYESCKUX PEAKIIHIA, SIBJISIOMIEHCS YaCThIO
OIIOIl mo nampasmenuto 04.03.01 Xwummsa wu oOecneumBaromieit peammzamumio OI'OC 3++ mo marHOMY
HAMpaBJICHUIO, B COOTBETCTBUU C TpeOOBaHHMAMHU NMPO(ECCHOHATBHBIX CTaHAapToB, cooTHeceHHBIXx ¢ GTOC BO
(26.006 «Cnemuanuct 1O pa3pabOTKe HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MatepuanoB», 40.011
«Crenuaniuct 1O  HAayYHO-MCCIEAOBATENbCKUM M ONBITHO-KOHCTPYKTOPCKHM — pa3paboTKam»),  sBISETCA
(¢opMHpOBaHUE Y CTYIEHTOB TOHHUMAaHUS TEOPETHYCCKHX OCHOB COBPEMEHHON OpraHMYecKOW XWUMHH ISt
HOCJIEOYIOUIEr0 MPUMEHEHUS! MOJIYYEHHBIX 3HAHWH M HAaBBIKOB IPU OCBOCHUH OOIIE-MPOo(EeCCHOHATIBHBIX H
CHENUANBHBIX TUCHUTUIMH XUMHYECKOTO MPO(UIIsl MOArOTOBKM M TPHU BBIIOJIHEHHH Pa3IMYHBIX BHIOB paboT B
npodeccuoHaNbHOU cepe AesITeNbHOCTH, BKIII0Uasi HayYHO-HCCIIeJOBATEILCKUE U ITeJarOTHUeCKHe.

3anauu U3y4eHHs OVCIHIIINHEL

1. I3y4nTh OCHOBHBIC THITHI MEXaHU3MOB H BUBI PEAaKIIHOHHOCTIOCOOHBIX HHTEPMEINATOB OPTaHHYECKUX
peakiuii.

2. @opMupOBaHHE TNPAKTHKOOPHEHTHPOBAHHOTO TMOAX0Ja B OCBOCHHM TEOPETHYECKHX OCHOB
COBPEMEHHOW OPraHNYECKON XMMHUHU KAK HAYYHO-ITPOMBILUIEHHON OTPaCIIH.

3. ®OpMHpOBAaHHE Y CTYAEHTOB-XMMHKOB IIOHUMAaHHUS B3aMMOCBSI3€d MEXKIY CTPOCHHUEM OpPraHMUYECKUX

COCJIMHEHUI U UX PEAKIIMOHHOHN CIIOCOOHOCTHIO.

3. Mecro ancuuniuHsl B crpykrype OINIOIT

Hucuumnia «OCHOBHBIE THUIIBI OPraHMYECKUX PEaKUUi» OTHOCUTCA K AucuuruimHaMm bioka 1,
4yacTh, (opMupyemas y4YaCTHUKAMH OOpa30BAaTENbHBIX OTHOIICHWW, AUCIHHUIUIMHBI 1O BBIOOPY
b1.B.Z1B.01.02.

K ucxoaHbiM TpeOOBaHUSIM, HEOOXOMUMBIM JJIsl U3YYEeHUS! AUCHUILIMHBI, OTHOCSTCS 3HAHWS, YMEHUS M
HaBBIKH, C(OOPMUPOBAHHBIE B Pe3yJbTaTe M3YUYECHUS IIKOJBHOIO Kypca TUCHUIUIMHBI «XUMHs». Taxke BO3MOXKHA
omopa Ha Kypchl «/lomosHUTENbHBIE IJ1aBbl XUMHMHW», «MaremaTuka». JHCHHIIMHA SBISETCS OCHOBOM IS
M3yYeHUs AUCHUIUINH: «Opranndeckast XuMus», « BBICOKOMOJIEKyIIpHbIE COSMHEHUS».

Ipu oceoenuu 0aHHOU OUCYUNIUNBL CITYOEHT CMOICEM NOTHOCMBIO UIU YACMUYHO NPOOEMOHCIMPUPOBATND
cnedyrowue 0606wennvle mpydossie pyuxyuu (TP), coenacrno npogeccuonanvuvim cmandapmam (I11C):

Koa u HaumeHOBaHuUe O06o00mennas TpyaoBas pynkuusa (OT®) Tpynosas ¢pynkuus (TD)
NpogecCHOHATBLHOIO
CTAHAAPTA

26 XuMnyeckoe, XMMHUKO-TEXHOJIOTHYECKOEe POU3BOICTBO
Tun 3aga4 npodgeccuoHAIbLHOM 1esITeTbHOCTH: TEXHOJIOTHYeCKUii

26.006 A JlaGoparopHo - 6 Awnanus ceipbs, Matepuano | A/02.6
[Ipodeccrnonanbhblii aHAJIMTHYECKOE Ha COOTBETCTBHE

crannapT «Crenuanuct COIIPOBOXKJICHHE CTaHJapTaM U TEXHUYECKUM

o pa3paboTKe pa3paboTKu YCIIOBHSIM, HCTIOTH3YEMBIM




HAHOCTPYKTYPHUPOBAHHBI HAHOCTPYKTYPHPOBAHHBIX B TIIPOU3BOJICTBE, U
X KOMIIO3UIIHOHHBIX KOMITO3UIIHOHHBIX obpaboTka
MaTepUaIoBy. MaTepuaaoB IKCIIEPUMEHTATBHBIX
HanmeHnoBanue Buzna pe3yIbTaToB
podeCCHOHATTEHOM B HayuHno-Texnuueckas 6 Cocrapnenue B/06.6
JESITENbHOCTH: pa3paboTka u aHAINTUYECKUX 0030pOB,
[Tpou3BOACTBO HOBBIX METOUUECKOE Hay4YHbIX OTUYETOB,
HAHOCTPYKTYPUPOBAHHBI CONPOBOJK/IEHHE B 001aCTH MyOIMKanus pe3yabTaToB
X KOMITO3UIIHOHHBIX CO3IaHU UCCIIE0BaHUI
MaTepuaIoB HAHOCTPYKTYPHPOBaHHBIX

KOMIO3HIIHOHHBIX

MaTepHaoB

40 CkBo3Hble BUIbI Po¢ecCHOHATBLHOM 1esITeILHOCTU
Tun 3aga4 npogeccUuoOHAIBLHOI 1esITeJILHOCTH: HAYYHO-UCCJIe10BATEeIbCKUMA

40.011 A [IpoBenenue Hay4Ho- 5 OcymecTBiieHnEe A/01.5
IIpodeccrnonanbHbII HCCIIEAOBATEILCKUX U MIPOBEICHHS padoT 110

crangapT «Crenuanuct OTIBITHO-KOHCTPYKTOPCKHUX 00paboTKe 1 aHATTU3Y

M0 HAY4HO- pa3paboTOK MO OTACTHHBIM HAYYHO-TEXHUUECKOU
HCCIIEIOBATEIBCKAM U paszaenam TeMbl UHPOPMAITUH U

OTIBITHO- Pe3yIbTAaTOB UCCIIEIOBAHUIA
KOHCTPYKTOPCKHM

pa3paboTkam.

HamnmenoBanue Bunia
npohecCHOHATBHOM
JESATENBHOCTH:
IIpoBenenne Hay4HO-
UCCIIEIOBATENBCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK

Juasi ocBoeHust yueOHOoil qucHunIMHbl «OCHOBHBIE TUIBI OPraHUYECKUX PEAKLUUI» y CTYIEHTA, B XOJE
W3y4YeHHs MPEAUIECTBYIOUIMX TUCLUUIUINH, JOJDKHBI OBITH C(HOPMHPOBAHBI CIENYIOLINE, IpelBapUTeIbHbIC,
KOMIICTCHIIUN:

YHuBepcajibHbIe KOMIIETCHIMH:

- CIIOCOOEH OCYIIECTBJIATh MOUCK, KPUTUYECKUN aHATU3 U CHHTE3 MHPOPMAIMH, IPUMEHITh CHCTEMHBIN

TIOJIXOJT LISt pelieHnst TIocTaBiaeHHbIX 3a1ay (YK-1);

- CIIOCOOEH ONMpeneNaTh KPYTr 3a/1a4 B paMKax MOCTABJICHHOW LI U BHIOMPATh ONTUMAJIbHBIE CIIOCOOBI UX
pEIICHUS, KCXO/IsI U3 JICHCTBYIOLIMX MPABOBBIX HOPM, HMEIOIIUXCS pecypcoB U orpanuuenuii (YK-2);

Oobmenpodgeccuonanbubie komnerenuu (OIK):

- COCOOEH NPUMEHATH PacyeTHO-TEOPETHUECKUE METOIBI JJIsl U3YUEHHsI CBOWCTB BEIECTB U IMPOLIECCOB C
UX Y4aCTHEM C HCIIOJIb30BaHHEM COBPEMEHHOM BbIuucauTenbHoi Texuuku (OI1K-3);

- crocoOeH IIaHUPOBaTh PabOTHl XMMHUYECKOM HAaIllpaBIC€HHOCTH, 0OpalaThIBaThb W HHTEPIPETUPOBATH
NOJY4YEHHBIE PE3yJbTaThl C MCHOJIB30BAHHEM TEOPETHUECKMX 3HAHWH M MNPAKTUUYECKUX HABBIKOB PELICHHUS
MareMaTHyeckux U ¢pusndeckux 3aaad. (OI1K-4);

- cHOcO0eH HCIONB30BaTh CYIIECTBYIOIIME MPOTPaMMHBIE MPOAYKTH U MH(OpManMOHHBIE 0a3bl JaHHBIX
JUI pelIeHusl 3a7ad MpopecCHOHANBHONW JNIESITETbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMH WH()OPMAIIMOHHOM
6e3omacHoctu (OTIK-5).

JJ1st ocBoeHus1 JUCIUIUINHEI «BBeIeHNE B OpraHUUYECKYI0 XUMHIO» CTYJEHT JOJDKEH:

3HaTh!

- OPraHMYECKyI0 XMMUIO KaK HayKy U Hay4HOE 3HAHHUE;

- OCHOBHBI€ KJIACCHI OPTAHUYECKUX COCTUHEHUH U TEHETHYECKUE CBSI3U MEXy HUMU,
- OCHOBHBIE THUIIBI YYE€OHBIX 33124 [0 OPraHUYECKONW XUMHUH U METOIbl HX PEIICHHS;

- MECTO OPTaHMYECKON XMMHH CPEIU IUCLUILINH €CTECTBEHHOHAYYHOIO IIUKJIA.




YMeTh:
- COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUI MEKTy OCHOBHBIMH KJIaCCAMH OPTaHUYECKUX COCTUHCHUMN;
- IPOBOJUTH PACUYETHI IO JAHHBIM XUMUYECKUX YPaBHEHUH;
- pemaTh 33/1a4u Ha BEIBOJI ()OPMYJIIBI BEIIECTBA;
- pelaTh 3a7a4u Ha BBIYHCICHUE MAcChl (00beMa) KOMIIOHEHTOB CMECH;
- TTOJTB30BATHCS y4eOHO-METOINIECKON JIUTEPATYPO, B TOM YHCIIE SIEKTPOHHBIME PECYPCAMH.
Baagern:
- 3HAHUSIMHU TI0 TEXHUKE 0E30MMaCHOCTH B JIA0OPATOPHH OPTaHHMUYECKON XUMHUM;
- HaBBIKaMH TIOMCKa y4eOHOHN 1 HayIHO-MCCIIE0BATENbCKOMN INTEPATYPHI;
- AaHATUTUYECKUMU, KOMMYHUKATUBHBIMU HABBIKAMH.



4. TpeGoBanus K pe3yJIbTaTaM OCBOEHHS THCIUILUINHBI (KOMIETEHIIUH 00y4alollerocs, popmMupyembie B pe3yibTaTe 0CBOEHUS TUCHUILINHBI (MOLYJIfA)

[pornecc u3ydyeHus TUCHUILIUHBI «BBelIeHUE B OpraHUUECKYI0 XMMUIO» HAMPaBJIeH Ha (DOPMUPOBAHUE CICAYIONINX KOMITICTCHITHI:
YuuBepcanbuble komnerenuuu (YK)
- CMOCOOEH OCYIIECTBIIATD MOMCK, KPUTUICCKHUI aHAIN3 U CHHTE3 HH()OPMAITUH, IPUMEHSATh CHCTEMHBIH MOIXO/I ISl peIIeH st MoCTaBiIeHHbIX 3a1a4 (YK-1).
IIpodeccnonanbubie komnerenuun (I1K):
- CIOCOOCH WCTOIL30BaTh 3HAHWS O CTPOCHHUH BEIECTBA, IMPHPOJEC XUMHUUICCKOW CBS3M W CBOHCTBAaX PA3IMUHBIX KJIACCOB XMMHYECKUX DJIEMEHTOB, BEIICCTB U
MaTepualioB s TMOHHMAaHUA MEXaHU3Ma XHUMHUYECKMX PpEaKIHMi, MIPOUCXOISAIIMX B TEXHOJOTMUECKHUX TMpoIleccax M OKPYXKAIoIeM MHUpe, a Takke
€CTEeCTBCHHOHAYYHBIC 3HAHUS [T PelIeHus 3a1au npodeccruonansHoi aesreapnocta (ITK-1).

YHnBepca.anue KOMIIETCHIIMU BBIITYCKHUKOB

KOI[ 1 HAMMCHOBaAHHEC KO}I U HAUMEHOBAHME MHAUKATOpa Pe3yJILTaTLI OCBOCHHUSA KOMIICTCHIINHA
YHHMBeEpCaAJbHOM JAOCTHKEHHs! YHUBEPCAIbLHOMI 3HATh VYMeTh Baangers
komnerenunu (YK) KOMIIETEeHLIM U
YK-1. Cnoco6er YK-1.1. Ananusupyer 3a1auy, METObI KPUTHUYECKOTO [OJIy4aTh HOBbIE 3HAHUS HA MCCJIEOBAHUEM NPOOIIEMBI
OCYILIECTBIIATH TIOUCK, BBIZIETISIS €€ Oa30BbIe aHaJIM3a U OLICHKH OCHOBE aHAJIN3a, CHHTE3a U TMPO(ecCHOHATBHOM
KPUTHYICCKUHN  aHAJIN3 W cocTaBIAIOLLKE; COBPEMEHHBIX HayYHBIX Jp.; coOupaTh JaHHBIE IO  JESATEIbHOCTH C IPUMEHEHUEM
CHHTE3 undopmanum, JTOCTHIKCHUIT;, METOIbI CIIOXKHBIM HAYYIHBIM aHaIIN3a; CHHTE3a U JAPYTUX
IIPUMEHATh CUCTEMHBIN YK-1.2. Onpenenser, . 6 o
KPUTHUYECKOI'0 aHaIn3a; po0sieMaM, OTHOCSIIUMCS. K METOJI0B UHTEUIEKTYaIbHOU
MOX st meHuss THTEPIPETUPYET U PaHKUPYET .
OXoL A petlie pPrpeTHpY p Py OCHOBHBI€ ITPUHIIUIIBI npodeccuoHanbHOM JEATEIIbHOCTH; BBISIBJICHUEM
IIOCTABJICHHBIX 33124 UHpOpMaLHIo, TpeOyeMyIo s
. . KpUTHYECKOI'O aHAJIN3a 00J1aCTH; OCYIIECTBIISIT Hay4yHBIX Ipo0OJIeM U
pellIeHNs ITOCTaBICHHOM 3a1a4u;
MOMCK UHPOpMAIIH U HCIIOJIb30BAHUEM aJIEKBATHBIX
YK-1.3. OcymiecTBisieT HOUCK pELIEHHUI HA OCHOBE METOJIOB JIJISI UX PEUICHUS;
uH(pOpMaLUKU AJIs PELEeHUS JIECTBHM, DKCIIEPUMEHTA U IEMOHCTPUPOBAHUEM
IIOCTaBJIICHHOH 3aJ1a4u 110 OIIbITA OLIEHOYHBIX CYXIEHUI B
Pa3IMYHBIM THUIIAM 3aIIPOCOB; peLIeHnH TPOOIEMHBIX

npoeCCHOHATLHBIX CUTYaIlHi
VK-1.4. TIpu o6paboTke pod yair

UHPOPMALIUU OTIINYAET PaKTHl OT
MHEHUU, UHTEPIIPETALNH, OLICHOK,
dopmupyeT cOOCTBEHHBIE MHEHUS
U CY)KJICHHS, apTyMEHTUPYET
CBOM BBIBOJIBI M TOUKY 3pEHHUSI, B




TOM YHCJIE C IPUMEHCHUEM
bunocopckoro MOHATUHHOTO
ammapara.

YK-1.5. PaccmarpuBaet u
MpeiaracT BO3MOKHbBIC
BApPUAHTHI pELICHUS
IMOCTaBJICHHOM 3aJa4uu, OI[CHUBAS
HX JOCTOMHCTBA M HEJIOCTATKH

IK-1 Cnocoben
HCITOJIB30BaTh 3HAHUS O
CTPOCHUHU BEILECTBA,
IIPUPOJIE XUMUYECKOU
CBSI3U M CBOMCTBAX
Pa3IMYHBIX KIaCCOB
XUMHYECKHUX DIIEMEHTOB,
BEILIECTB U MaTepUalioB JIsl
IMTOHUMAaHMI MEXaHU3Ma
XUMUYECKUX PEaKLUi,
MPOUCXOISIINX B
TEXHOJOTUUECKUX
Mpoleccax U OKpyKaroleM
MHpE, a TaKXKe
€CTECTBEHHOHAYYHbIE
3HAHUS AJI PEeLICHUs 3a1a4
npodheccCuoHaTbHON
JIeATCIbHOCTH

IIpodeccuonanbHbie KOMNETEHIIUN BHINTYCKHUKOB
HayuHo-unccie1oBaTe/1bCKMI THIT 32124

MK-1.1. Mcnons3yer 3HaHUS O OCHOBHBIE ITPUHIHIIBI, 3aKOHBI, HCIIOIB30BaTh OCHOBHBIE
CTPOEHHU BEIIECTBA, IPUPOLC TIOJIOXKEHUSI, METOJIOJIOT IO 3aKOHBI U TTOJIOKSHUST XUMUH
XMMHYECKOW CBS3U M CBOMCTBAX M3Y49aeMbIX TUCIUTLTHH JUISL TIOHUMaHHSI MEXaHU3Ma
Pa3INYHBIX KJIACCOB XUMHUECKUX XMMUYECKHX PEaKIIHi,
3JIEMEHTOB, BELIECTB U MaTePUAJIOB MPOUCXOAIINX B
JUTSl IOHUMAaHHS MEXaHH3Ma TEXHOJIOTHYECKHX TpoLieccax u
XUMHUUYECKUX PEaKIUi, OKpY’KaroIleM MHpE;
MPOUCXO/SIINX B TEXHOJIOTHYECKUX MPOTHO3MPOBATh CBOMCTBA
HpoLeCCcax U OKPYKAIOIIEM MHPE; XMUMHUUYECKHX COCAMHEHUI U
MaTepHrajIoB Ha OCHOBE JTaHHBIX
MK-1.2 [IporHo3upyet cBOHCTBA 00 ux cBoiicTBax u
XUMHAYECKHX COCTMHEHUH 1 XHMHYECKOM CTPOCHUH

MaTepuanoB Ha OCHOBE JaHHBIX 00
HUX CBOMCTBAaX U XUMHUYECKOM
CTPOCHUH;

IIK-1.3. Hcmons3yer COBpeMEHHbIE
TEOpPETUIECKHE TIPE/ICTABICHHSI
XUMUYECKOW HayKH U
€CTECTBEHHOHAYYHbIE 3HAHUS B
cBoei mpodeccnonansHOM
JeSITeITbHOCTH

HaBbIKaMH HUCIIOJIb30BaHHUA
(byHIaMEHTaIbHBIX XUMHYECKHX
3aKOHOB M €CTE€CTBEHHOHAYYHBIX
3HAHUU B IpoNUCCCe BLIMIOJIHCHUA
HAy4HOT'O UCCIIEJOBaHUS, a TAaKXKe
B CBOeH MpoecCHOHATEHOM
JeATeITbHOCTH




B pesynbprare ocBoeHus AUCHUIUTHHEI « OCHOBHBIE THITHI OPTaHUYECKUX PEAKIIHID» CTYIEHT TOJKEH:
3HaTth:
- 3HaTh OCHOBHBIE MPHEMBI 110 COOpY M aHANN3Y HayYHO-TEXHUYECKOH U yueOHO-MeToauueckol tuteparypsl (YK-
1);
-HOMEHKJIATypy ¥ Kiaccu(uKanuio oprannyeckux coenunernii (IK-1);
- XUMHYECKue CBsi3u U ux kinaccudukarms (ITK-1);
- OCHOBHBIC THITBI MEXaHU3MOB OPTaHUUYECKUX peakimii 1 MeToabl ux uccnenoanus (I1K-1);
- BUBI PEAKIIMOHHOCIIOCOOHBIX HHTEPMEIHATOB opranndeckux peakiuit (ITK-1);
- TEOPHIO MOJIEKYJIsIpHBIX opouTaneit (ITK-1);
- TEOPHIO MepuIKInIeckux peaknuit (ITK-1).
Ymersn:
- KPUTHYECKH aHAJIM3UPOBATh HAYYHYIO JIHTEPATypy C MENhI0 CaMOCTOSTEIHHOTO BBHIOOpa HANpPaBICHUS
uccnenosanus (YK-1);
- CAMOCTOATEIBHO COCTAaBIATH TuIaH uccnenosanus (YK-1, TTK-1);
- COCTaBUTh YpaBHEHUS PEaKIMil OPraHNYECKNX COeANHEHHH, C yKa3aHHeM 0COOCHHOCTEH MEXaHW3Ma U YCIOBHMA
NPOTCKAHU peakiuii B paMkax conepkanus aucuuruinas ([1K-1);
- OIIPEACIIUTH BO3MOKHOCTh 00pa30BaHUsl MHTEpMeInaTa peakiu, ykasars ero tun (ITK-1).
Baanern:
- HaBbIKaMH aHaJIn3a U UCII0JIb30BaHUA HH(i)OpMaHI/II/I, HCO6XOI[I/IMOI71 IJIA TNTAaHUPOBAHUA
CHHTE3a M aHaju3a opranuueckux coeaunnenuii (YK-1, I[TK-1);
- CIIEUATM3UPOBAHHBIMY 3HAHUSMH, HA OCHOBE KOTOPBIX OCYIIECTBIISETCS KPUTHICCKUHA aHAIN3, OIICHKA W CHHTE3
naHOoBannoHHeIX uaei (VK-1, TIK-1).



ConepxaHue ¥ y4eOHO-MeTOAMYECKAS] KAPTA TUCHUNJINHBI

Tabnuua 5.1

DopmbI Konuuects | Jlutepartyp
G P—— CamocTrosiTeqibHAsi padoTa CTYAEeHTOB KOHTDOUSE o 6awios | a
HanMenoBaHue Tem (BOIPOCOB), P
No
B H3y4aeMbIX 10 JAHHOH AUCHMIIJIHHE Ya- .
Conep:xanue min | max
g I CBbI
1. IIpenver u 3amaun  Kypca, BBEIEHHUE. Mertoast Amnanmu3 nporpammel Kypca. JleleHue peakuuit becena, Bompocs
UCCIICIOBAaHUSI ~ MEXaHM3Ma  OPTaHHYeCKHX  PEeaKIHil. Ha HyKJIeo(QHIbHBIE, SICKTPOQHUIBHBIC U 4 ¥ 3271491 K [1], [2], [3]
OCHOBHBIC THUIBl PEAKIMH OPraHUYECKHX COCAWHCHUI: - 4 romonutHueckue. OOmas  KiaccupUKaLust 0 4 ' ! '
HEePerpynmnupoBKH, PEKOMOMHALMA M JTUCCOLMALNS, MexaHu3sMoB.  IIoHATHE O  HEpexXOAHOM CEMUHAPpCKOMY [4].[5].[13]
OGUMOJICKYJISIPHOC 3aMCLICHHE, IEPEHOC ICKTPOHA. COCTOSTHUH. 3aHATHIO.
2. PeaknmoHHOCIOCOOHBIE MHTEpPMEIHATHl  OPraHUYECKUX OKucleHHe W BOCCTAHOBJICHHE CBOOOJHBIX Becena, Bompockr
peakiuii. CBOGOIHBIE pagyiKaibl. AJKWIBHBIE paJuKalbl; panukanoB. CtabuipHble pagukansl. KapOeHs! ¥ 3271491 K
CTPOEHHE ¥  OCHOBHBIE CIIOCOOBI ~ TI€HEpPUPOBAHHS. ) 4 u murpenst. KapGoxarnonst. KapGanuombl. | 4 0 4 [11, [31, [4],
OOHapy)XeHHE W YCTaHOBJIEHHE CTPOCHHS CBOOOTHBIX ApomaTHuecKue HOH-paTUKaIIbL. CEMUHAPCKOMY [5],[7],[13]
pamkanoB. OCHOBHBIE PaIUKajI-paJMKAIbHBIE PEAKIHH: 3aHATHIO.
pEeKOMOMHALHS, AUCIIPOHOPLIMOHUPOBAHHE.
3 Teopuss mnepunmkinueckux peakumit. Kiaccudukanms [Mepurmkianyeckue opOurany; Becena, Bompockr
MEePULMKINYEeCKNX peakuuii mo Byasopny-Xoddmany. CYIpanoBepXHOCTHBIE u ¥ 3271491 K
XapakTepHble  OCOOCHHOCTH:  BBICOKasi ~ CTepeo- H _ aHTapanoBEePXHOCTHBIE B3aMOJICHCTBYS. [1], [5], [7]
PETHOCENIeKTUBHOCTb, HM3MEHEHHE CEeJIEKTUBHOCTH IIPH 4 Kputepun apomatmyHOCTH 10 XIOKKEIO U 4 CCMHUHAPCKOMY 0 4 ' ; !
nepexoje  OT  TEPMHUYECKOH K (POTOXUMHYECKOM MéGuycy. DNEeKTPOIUKINYECKHE peakimu. Mx 3aHATHIO. [14].[15]
AKTHBAIIUH. MounekysipHO-opOUTaIbHAsS TeopHs MEXaHHU3M.
HEPULUKIMYECKUX PEAKIHUH.
4 Huknonpucoenunenue. I[lpumenenue meronma BMO Bropuunble opOuTanbHBIE B3aUMOJECHCTBUS Becena, BOTIPOCHI
aHaMM3y OTHX peakuuil. MeTox  KOpPEeIHOHHBIX KaKk IpHYMHA TPEANOYTUTENEHOTO  JHJIO- ¥ 3271491 K
IUarpaMM M apoMaTH4ecKOro IePEeXOJHOTO COCTOSHUSL. HPUCOCINHEHHSI. PernocenexTnBHOCTH
Kraccuduxarys peakiuii UKIONPUCOSTUHEHHUS 110 YHCITY peakiMu M BeJNMYMHAa KO3()(GHUIMEHTOB Ha CCMHUHAPCKOMY
SIIEKTPOHOB,  TUIy  OpOWTaledl W TEOMETPUH KOHIIEBBIX aTOMaX B TPaHHYHBIX OPOHTAIAX 3aHATHIO. [1], [3], [4],
nepekpbiBaHus. Tepmmyeckne (4+2) peakuun. Peaxums _ 4 JueHa u neHodma. Mexanuzm 4 0 4 [10_11]
Junbca-Anpaepa 1 peTpoANeHOBBIH pacmaj. MIPUCOEANHEHUST KapOCHOB M0 TBOWHOW CBSI3H. !
1,3-lunosnspHoe LMKIONPUCOCAMHEHHE Kak [12],[14]
(4+2)-tpontecc. 1,3-JIurmoiM U WX CTPOEHHE.
DOTOXUMHUUECKOE (2+2)
uuknonpucoenunenue. Ilpasuna Bynsopaa-
Xobhdmana uis THKIONPUCOSTUHEHUSL.
5 Amudaruueckoe HyKIeouIbHOE 3aMelleHHe. ) 4 CTpoeHue ruapa3iHa ¥ IEepPeKUCH BOJOpO/a. a- Becena, Bompocs! 0 4 111, 121, [3]
Mexaamsmel SN1 u SN2. OpOutansHbl KOHTPOIb U O¢dexr. Anomepubrii  3ddexr u  ero ' ! !
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CTEPEOXMMHMsI  peakIuu. BrnumsgHue  CIPyKTypel U
pacTBOpUTENsL Ha MEXaHU3M. BsaumopeiictBue
HETO/ENEHHBIX Tap.

00BSICHCHHE Kak B3aUMOJICHCTBHE
HETIOIEICHHBIX nap rerepoaroma c
Pa3pBIXJIIONIIMHI -opOUTaIIMH.

BsaumopeiicTBue HemoJeNeHHBIX map '"depes
IPOCTPAaHCTBO" U "uepe3 CBs3U". AHXUMEpHOE
COJICHCTBHE.

U 337a4U K
CEMUHApPCKOMY
3aHATHIO.

[41, [5], [7],
[12],[14]

Anudarnyeckoe JMEKTPOGHIbHOE 3aMelIeHHe. Y X0 IsIast
rpymna. Peakmmm SE1, SE2, SEi, SEI(N) ptyts- u

Kunetnueckue 3aKOHOMEPHOCTH,
OIIpeNIeNAIONIasl PONIb 3MEKTPOQHIBHON aTaku

becena, Bompocsl

[1], [2], [3],

. | U 337244 K 41. 51, [7
OJIOBOOPTaHUYECKUX  COCAMHEHHH. Opb6uTtanpHble WM HykiaeopuipHoro copeiicrBus.  SET- [ :]l_,Z[ ]iAI:f 1,
B3auMoJielicTBUs M crepeoxumus.  HykneoduiabHoe MexaHu3M. CEMUHAPCKOMY [12],[14],
COZICHCTBHE B 2IEKTPO(PUIBHOM 3aMELICHUH. 3aHATHIO. [18]
Apomatuueckoe 3eKTpodHIbHOE U HyKIeo(HIbHOE daxropsl HapIHaIbHBIX CKOpPOCTEH. becema, Bompock
3amemenne. [locTpoeHne MoONEKyJISpHBIX —OpOuTaneit CeneKTUBHOCTh U €€ CBSI3b CO CTPYKTYPOI U 3371241 K
OeH30/1a 1 MOHO3aMEIICHHBIX OeH30m0B. OpueHTanus U [IepeXoHOTO COCTOAHMS. Nunexcst
« » DVKVH W “amca CEMUHApPCKOMY
peaKIMOHHAs CIIOCOOHOCTh IIPOM3BONHBIX O€H30i1a B CYICPIACIOKAIN3YCMOCTH ™ DYKY! SAHSITHIO [1. 121, [3]
»
PEaKIUAX 3MeKTPOGUILHOTO 3aMEIICHUSA ¢ TOUKH 3PEHHUS PCAKTHBHOCTH Aproapa.  Dneprus u : v Lel 196
opOutaneHOi Teopuu. OpOWTANBHBIA W 3apsIOBBINA CHMMETPH TPaHHTHBIX opburaseit [4]: [5]’ [7]’
. JU3aMelIeHHbIX  OeH3oy0B.  OpOuTaibHbIC [12],[14]
KOHTponb. IIpucoeMHEHWE 1O ABOWHBIM  YIJIEpOJ- )
K03 pUIHEHTHI u OpHUEHTAIHS
HBIM CBSI35IM.
yraepor B HYKJI€O(HIHHOTO 3aMelICHUs SN2(Ar).
MBHuorocraauiinsie u COIJIACOBaHHBIC

MIPOIIECCHI MPHCOCINHEHHSI.

JIOHOpHO-aKIIENITOPHBIE B3aUMOJIEHCTBHSI B OpTraHUYECKOM
XUMHUH. J[OHOPHO-aKIENTOPHbIE B3aMMOJAEUCTBHUS Kak
3JIEMEHTapHBII aKT MHOTUX OPraHW4ecKUX U MPHPOTHBIX
npoueccoB. Komruiekcsl ¢ nepenocom 3apsiga (KII3), mx
pons B xumuu. Kucnotsl Jlbrouca. XKéctkue u Mmsrkue
KHUCIIOTBI W OcHOBaHWs. OpOWTanpHBIA M 3apsIOBBIN
KoHTpOoib.  [Ilpumenenme  mpuHimma JKMKO
opranudecknM peaknusM. Kucnotsl Bbpéncrenma. Csase
MEX1y TPOTOHHOM M  JIBIOUCOBCKOW OCHOBHOCTHIO,
ypaBHeHHe DnBapica. Pa3baBiieHHbIE pacTBOPEL.

Cmma KUCIOT ®  OCHOBaHHHA. ODQQEKTHI
conmpBaTaliMi.  KHCIOTHBIE ©M  OCHOBHOM
KaTaius. Crerududeckuit u o0t
KHUCJIOTHBIH M OCHOBHOH KaTanu3. YpaBHEHHE
Bbpéucrena. KoHLeHTpupoBaHHbIE PAaCTBOPBLIL.
Kucnoruele  ¢ynxkmun  HO, HA, HR.
CooTHomeHne MeXmy HHMH. KucioTHsie
(hyHKIUM U cKOpoCTH peakuuil. CymepKucible
cpensl. [IpeBpamienus OpraHMYECKIX MOJIEKYI
B CymepkHucielXx cpemax. CynepocHOBHbIE
Cpelbl. Cucrema JMCO-OH- Kak
CYNEpPOCHOBHAs Cpefa.

becena, Bompocsl
U 337]a49H K
CEMHUHAPCKOMY
3aHATHIO.

[1]. [2], [5],
[11],
[14],[15],
[16]

CurmaTponHsie HNeperpyninupoBKU (curmMaTpornHsle
casuru). Ompenenenne. Kiaccudukanus.  Ilopsimok
curmarpornHoro cisura. [Ipumepsr [1,2], [3,3] u npyrux
CHTMaTPOIHBIX CIBUTOB. Apomarnaeckoe u
aHTHApOMaTHYeCKoe IepexonHoe cocrtostHue.  [1,2]-
Cnsurn.  IleperpymmupoBka Barmepa-Meepseitna n
NMHAKOJIMHOBAs MeperpynnupoBka. Murpamus Bomopola
U JIKWIbHBIX rpynn. Hexsmaccuyeckue KapOOKaTHOHBI.

Henepuiukinndyeckie neperpynmnupoBku. 1,2-
[TeperpynmupoBKH K 3JIEKTPOHOM30BITOUHOMY
LEHTPY. [IeperpynnupoBku Burrura,
CruBenca, Meiizenreiimepa. Ix crepeoxummst
u PpaIuKaI-CoTIacoOBaHHBIA MEXaHU3M.
[leperpynnupoka ®daBopckoro.
[TeperpynmupoBKH K AJIEKTPOHOIEHUIIMTHOMY
asory (bekmana, T'opmana, Kypumyca) kax

becena, Bompockl
U 33/1a44 K
KOHTPOJIBHOM
pabore.

[1], [2],
[51,[10],[12]
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CrepeoxuMusl TeperpynnupoBku Barmepa-Meepseiina.
Murpanust apuna. @DenonneBble wnoHB. KapOenoas
neperpynnuposka Bonsda.

[1,2]-curmatponsbie  caBurn.  CTepeoXuMust
neperpynnupoBkn  bexmana.  [3,3]-Cnsuru.
IleperpynnupoBku  Koyna wu  Kisiizena.
bensunuHoBas mneperpynmnupoBka Kak [5,5]-
CUI'MaTPONHBIN CIBUT.

Texymas padora cTyaeHTa 40
Pe3ynbTaThl KOMIIBIOTEPHOT0 TECTHPOBAHUS 30
36 70

nUTOro

36
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6. OOpa3oBaTejibHbIE TEXHOJOTHH
Jiis ocBoeHuUs AMCHUILTHHBI « OCHOBHBIC THUITBI OPraHMYECKUX PEAKIUi» UCTIOIB3YIOTCS MPAKTHUYECKHE

3aHSATHS, TEXHOJOTHs MEPCIEeKTUBHO - OMepekalomero oOydeHHs, MOAYNbHAs TEXHOJIOTHS, TEXHOJOTHS
po0IeMHOro 00y4eHus1, TEXHOJIOTHsI PELICHUS HCCIIEA0BATEIbCKUX U IPOCKTHBIX 3a1ad.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYEHHS MOTYT OBITh HCIIOJIb30BaHbI: TBOPUECKUE 3aJaHUS,
pa3paboTKa TPOEKTOB, HCCIENOBATENbCKUHA METOJ OOYYeHHs, KpYIJIble CTONbI, IHUCIYTHI, CEMHHAPBI).
TpagunuoHHble NpaKTHYeCKHe (CEeMHUHAPCKHE) 3aHATHS MOTYT NPOBOAUTHCS C HCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTUH.

OniaiiH-ceMMHAP — Pa3HOBUAHOCTH BeO-KOH(MDEpPEHITNH, IPOBEICHNE OHIAWH-BCTPEY W TTPE3CHTAIINIH
gyepe3 VIHTepHET B pexuMe peaabHOro BpeMmeHH. Kakaplil W3 y4acTHMKOB HaXOAUTCS Yy CBOETO KOMIIBIOTEpA
(cpencTBa CBsI3W), a CBSA3b MEXKAY HUMH TOJJAEpKHBaeTcs depe3 MHTepHET MOCPEACTBOM 3arpyaeMoro
MPUIIOKEHUSI, YCTAHOBJICHHOTO Ha KOMIThbIOTEpPE KaX 1010 yuactHrka (Zoom, Meet, Skype u ap.)

Buneoxondepenuus — ceanc BuneokoHdepenucsszu (BKC) — 3To TexHOMOrus HHTEPaKTUBHOTO
B3aMMOJICHCTBUS NIByX M OoJiee YYacTHHKOB 0O0pa3oBaTelIbHOrO mpomecca i oOMeHa WHQpOpManuend B
peanbHOM pEeKUME BPEMEHH.

TexHnosorusi JeKTPOHHOIO 00y4eHHs (peaqu3yeTcsl MPU TOMOLIM 3JIEKTPOHHOH 00pa3oBaTEIbHOM
cpenbl COI'Y npu ucnonszoBanuu pecypcoB ObC, npu npoBeaeHUH aBTOMAaTU3UPOBAHHOTO TECTUPOBAHHUSA U T.
I.).

IIpumeyanus

— Bce Bumel y4eOHOH paOOTBI MOTYT MPOBOAUTHCS TUCTAHIMOHHO HA OCHOBAHUHU JIOKAJIbHBIX
HOPMATHBHBIX AKTOB.

— B nensax peanuzauuy HHAUBUAYAIBHOTO MOAX0Aa K O0YYEHHUIO CTYAECHTOB, OCYLIECTBIISIOLINX YIeOHBIN
Ipolecc MO MHAUBHIYATbHOW TPACKTOPHM B paMKaxX HMHIMBUIYaJbHOTO paboyero IviaHa, U3yuyeHHE AaHHOU
AUCHUINIMHBI MOXET OCYHICCTBIIATHCA 4YEPC3 MHAUBHUAYAJIBHBIC KOHCYJIbTalMU NPCTIOoAaBaTC/isA O4YHO, B 4YacChbl
KOHCYJIbTAIlM, MO 3JEKTPOHHOM MoYTe, a Takke ¢ ucmnojib3oBaHueM Webex, riarhopmbl AUCTaHIIMOHHOTO
obyuenus Moodle, nuunblit kabunet ctyaenTa Ha caiite COI'Y, npyrux anementoB DM1OC COI'Y.

7. YueOHO-MeTOAU4YECKOE 00ecnedeHHe CAMOCTOSITeIbHOM PadoThI

CamocTosiTenibHass paboTa OOy4aroIIMXCs SABISETCS OJHMM M3 BHUJOB Y4EeOHBIX 3aHATHH.
CamocTosTenpHas paboTa MPOBOJUTCS C HEIbIO:

— CHUCTEMAaTU3allu KU 3aKpCIUICHHA IMOJIYUYCHHBIX TCOPCTUUCCKUX 3HAHUHU U MMPAKTHYCCKUX yMeHI/Iﬁ
00yYarONUXCs CTY/ICHTOB;

— yrayOJIeHUs ¥ PaCIIUPEHUS TEOPETHUSCKUX 3HAHUM;

— (QopMHupOBaHHS YMEHUH HCIIOIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO JTIOKYMEHTAIHIO H
CTHEeNUANTLHYIO JIUTEPATypy;

- QopMmHupoBaHHMS ~ CaMOCTOSATSIIBHOCTH  MBIIUICHHUS,  CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHIO U CAMOPEATH3AIINY;

— Pa3BUTHS HCCIIEIOBATEILCKUX YMEHHH.

CamocTtosiTennbHas paboTa OOYYAIOMIMXCS OCYIIECTBIACTCS HA MPOTSHKCHHHM W3YYCHHUS BCEH
JUCIUIUTAHBL B COOTBETCTBHU C YTBEPXKACHHOW B YUeOHOM IUIAHE TPYIOCMKOCTBIO (Ui O4YHON (HopMBbI
o0yueHus 36 4aCOB) U COCTOUT U3:

- paboOTHI CTYJEHTOB C JICKIIMOHHBIMU MaTepUalaMH, ITOMCKA W aHalIHu3a JUTEPATyphl U 3JIEKTPOHHBIX
HMCTOYHUKOB MH()OPMAITUH 110 33IaHHOU TEME;

- BBITTOJTHEHHS 3aJaHUH 7151 camocTosTenpHoM paboTel B DOC COI'Y;

- U3YYCHHUS TEOPETUYECKOrO, IPABOBOIO M CTATHCTUYECKOIO MaTepualia i IOATOTOBKUA K
CCMHUHAPCKUM 3aHATUAM,

- IIOATOTOBKH K 3a4€TYy.

Tewmbl 1 GOpMBI BHEAYAUTOPHOM CAaMOCTOSATENBHOM paOOThI, €€ TPYAOEMKOCTh CO/IepIKaTCs B paszene S,
Tabm. 5.1.
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MeTtoanyeckne peKOMeHJIAlU 110 HAMCAHUIO pedepaToB

Pedepar — mnmcbMeHHass paboTa IO OMNPEHCICHHOW HAy4YHOH mpoOjeMe, KpaTKoe H3JI0KEHUE
coJiep>KaHusl HAy4YHOTO TpyJAa WK Hay4HO# npoOnembl. OH siBIsieTCs NEHCTBEHHON POPMOIT caMOCTOATEIEHOTO
HCCIIEIOBAaHMS HAY4YHBIX IPOOJIEM Ha OCHOBE M3YUYEHUS TEKCTOB, CIICLIMATBHON JIUTEPATYpPhl, a TAKXKE Ha OCHOBE
JUYHBIX HaOMIOJICHUH, MCCIENIOBAaHWN W MPAaKTHYECKOTO ombiTa. Pedepar momoraer BbIpabOTaTh HABBIKH H
MPHUEMBI CAMOCTOSITEIBHOTO HAYYHOTO MOUCKA, IPaAMOTHOTO M JIOTHYECKOTO M3JI0KEHHSI U30paHHOM MPOoOIeMbl U
CIOCOOCTBYET MPUOOIICHHUIO CTYAEHTOB K HAYYHOU AEATEIBHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Bwibop Tembl uccrenoBanusa. Tema pedepara BbIOMpaeTcs CTyIEHTOM Ha OCHOBE €ro HayYHOTO
uHTepeca. Taxke IOMOLIb B BEIOOPE TEMBI MOKET OKa3aTh MpenoaBaTelb.
2. IlnanupoBanue mccieqoBaHuA. BirouaeT cocTaBieHHE KaJCHIAPHOTO TIaHa HAYYHOTO MCCICIOBaHUS

U IUIaHa mnpeanosaraemoro pedeparta. KanenmapHblii IUtaH HMCCI€IOBaHUS BKIIOYAET CIICHYHOLIUE

9JMIEMEHTHI: BBIOOp W (opMynHpoBaHHE TpoOJieMbl, pa3paboTka IIaHa HCCIEAOBAaHUS U

IpeBapUTEIbHOrO IUlaHa pedepaTa; cOOp M HM3yueHHE HCXOJHOTO Marepuana, IOUCK JINTepaTyphl;

aHajgm3 coOpaHHOrO  MaTepuana, TeopeTHdecKas pa3paboTka MPoOIEeMBI;  COOOIICHHE O

NpeJBapUTEIbHBIX pe3yNbTaTax WCCICIOBaHUs; JHUTepaTypHOe OQOpMIICHHE HCCIeI0BaTENbCKOM

po0OIIeMBbr; 00CyXaeHre paboThl (Ha CEeMHHAPE U T. II.).

[Tnan pedepata xapakTepusyeT ero cojepkaHue u CTpykTypy. OH JOJKEH BKIIOYATh B ceOsi: BBEACHNUE,
rre 0OOCHOBBIBAETCS aKTyaJbHOCTH MPOOJIEMBI, CTaBATCS LEIb M 3afaddl HMCCICAOBAHMS; OCHOBHAS 4acTb, B
KOTOPOH PacKpbIBaeTCsl COIEpKaHKE MPOOJEMbl; 3aKIOUYEHHE, TAe 0000LIAt0TCs BBIBOIBI 110 TEME U IAr0TCs
MPaKTUIECKUE PEKOMEHIAIHH.

3. llouck m u3ydyeHue aUTEparypsl. s BeIIBICHHA HEOOXOOMMOM JMTEpaTyphl CIELyeT oOpaTuThCs B

O0uOIMOTEeKy WM K TpenoaaBareiro. [lomoOpaHHyIO JHTEpaTypy cienyeT 3a(MKCHPOBAaTh COIVIACHO

I'OCT o 6ubmuorpaduueckoMy ONMUCAHHUIO POU3BEACHUH ITEYaTH.

Hns pa3pabotku pedepara qoctaToyHo u3ydeHHe 4-5 BakHEHMMX craTeil mo n3OpaHHO# mpobieme.
[Ipu u3ydeHnn nuTeparypsl HEOOXOAMMO BBIOMPATh MaTepHall, HE TOJNBKO MOATBEPKIAIONINNA TO3UIHIO aBTOpa
pedepara, HO U MaTepHan AJIs MOJIEMHUKH.

4.00paboTtka Matepuaina. [Ipu 00pabOTKe MOJyUYeHHOI0 MaTepHasa aBTop JOJDKEH: CUCTEMAaTU3UPOBATh
€ro mo pasaciaM,; BbBIJIBUHYTH U O6OCHOBaTL CBOM T'MIIOTE3bI; ONPEACIUTEL CBOIO IIO3UIUIO, TOUKY 3pPCHUA I10
paccMaTpuBaeMoil mpo0sieMe; YTOUHUTh 00BEM U COJEpKaHWE MOHITUI, KOTOPHIMU IPUXOIUTCS ONEPUPOBATH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEACTICHUS U OCHOBHBIC BHIBOJBI, XapaKTEPU3YIOIIUE Pe3yIbTaThI
HCCIIEI0BaHMs; OKOHYATEJIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmienue pedeparta. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUAEPKUBATHCS CIEAYIOIIUX
ImpaBUJI: CnenyeT nmucaThb JIMIb TO, YE€M aBTOP XOYCT BBIPA3UTH CYHIHOCTH HpO6J'IeMbI, €€ JIOTHKY, ITucate
CTPOrO MOCIEN0BATENIbHO, JJOTMYHO, 10Ka3aTelIbHO (M0 cXeMe: Te3uc — 00ocHOBaHME — BbIBOA); llucaTh sapko,
06pa3Ho, JKMBO, HC TOJIbKO BCKpbIBasA MCTUHY, HO W OTpa)ad CBOIO IMO3UIUIO, IMpOoMaraHavupys MOJTYUCHHBIC
pesyibTathl; [lucate ocMBICIEHHO, coOrOAas HpaBWiia T'PaMMATHKH, HE 3JI0YHOTpeOJisisi HayKoOOpa3HBIMU
BBIPRKEHUSIMH.

Pedepar BBITIOMHACTCS B COOTBETCTBHM C TPEOOBAaHUSMH CTaHIAPTOB, pa3pabOTaHHBIX ISl JaHHOTO
BUAa NOKyMeHTOB. PaboTa oymkHa ObITh BBIOIHEHA Ha Oeoi Oymare cranaaptHoro jucta A4. Tekct noimkex
OBITH OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM pemaktope MicrosoftWord u oTBedaTh cieayrommm
TpeOOBaHUAM: TTapaMETPHI ITOJIEH CTPAHUI] JOJDKHBI OBITH B TIPEJIeNiax: BepxXHee H HikHee — 1Mo 20 MM, mpaBoe —
10 mm, neBoe — 30 mm, mpudt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUYHBIH WHTEpBAT —
NMoNyTOpHEIA. JleHTa mpuHTEepa — TONbKO 4épHOro IBeTa. Hymepamus crtpaHul] B pedeparte J0IDKHA OBITh
CKBO3HOHM, HauumHas ¢ TpeTbel crpaHuubsl. Homep mpocraBnsieTcs apaOckumMu nudpaMu BBEpXY KaKIoH
CTpaHHMIIBI CTIpaBa.

HpI/I H3JIOKCHHNU MaTEpuraia HCO6XOJII/IMO MPUACPKUBATHCA IIPUHATOTO IJIaHA.

bubnmorpaduueckuil CMCOK COCTABISIETCS HA OCHOBE MCTOYHHUKOB, KOTOpPbIE OBUIM MPOCMOTPEHBI H
W3y4YeHBI CTYIEHTOM TIpU Hamucanuu pedepara. JaHHBIA CIOHCOK OTpPaXKaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO
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paboTy CTyJeHTa, YTO MO3BOJISIET CYIUTh O CTEIICHU €ro MOJITOTOBKU M YIIyOJCHHU B BHIOPAHHYIO TEMATHKY.
Bes  wucmonb3oBaHHas mTeparypa  pasMemiaeTcsl B CIEAYIONEM TIOpSAKE: 3aKOHOAATEIbHBIE AaKTHl,
MMOCTAHOBJICHUS, HOPMATHUBHbBIE JJOKYMEHTBI; BCS y4eOHasl TUTepaTypa B aj(aBUTHOM MOPSIKE, 3aTEM CPEJICTBA
MIEPUOAMYECKON MeYaTy B anihaBUTHOM TOPSIKE; HICTOYHUKH U3 ceTH VHTepHeT.

MeTtonuyeckne peKOMeHIALUH N0 CO3TAHUI0 MYJIbTHMEIMITHOM Mpe3eHTAlINU

CrpyKTypa U colepXaHHE IPE3eHTALUH — 3TO JIUYHOE TBOPUYECTBO aBTOpa. [loe3HO HMCHONb30BaTh
1a0JI0OHBI OQOPMIICHHUS IS TOATOTOBKM KOMIIBIOTEPHOM MPe3eHTalNH.

Craiigpl KenaTenbHO HE Ieperpy’arb TEKCTOM, Jydllle Pa3MeCcTHTh KOpOTKue Te3uchl. Ha craiimax
HEOOXOIMMO JIEMOHCTPHPOBATH HeOONbIINE (QparMeHThl TEKCTa JOCTYMHBIC IS YTEHHS Ha PacCTOSHUH; 2-3
¢dororpaduu nim pucynka. Haubonee BaxxHbIi MaTepHa Jy4lle BbIICIUTD.

Tabnuue! ¢ TUQPOBEIMUA AaHHBIMHU IIOXO BOCIHPHHUMAIOTCSI CO CIAiIOB, B 3TOM ciy4ae LU(POBOii
MaTepHal, Mo BO3SMOKHOCTH, JIy4lle MPEJCTaBUTh B BUAE TPA(QUKOB U AUATPAMM.

He cnemyer w3mmmiHe yBIEeKaThCs MyInbTUMenuWHBIMA dhdexkramn anumanmu. OcoOeHHO
HEe)XeaTesbHbl Takue 3(Q(QeKThl Kak BbUICT, BpallleHHE, BOJHA, MOOYKBEHHOE IOSABIEHHE TEKCTa U T.H.
OnrtumansHast HacTpolika 3 PeKkToB aHUMaNu — NOSIBJICHUE, B TIEPBYIO OYepe/lb, 3ar0JI0BKa cliaiia, a 3aTeM —
TekcTa 1o abzamam. IIpu 3TOM eciy HECKOJBKO CIAaiI0B MMEIOT OAMHAKOBOE HA3BaHHUE, TO 3ar0JIOBOK Cilaiiaa
JIOJKEH MOCTOSIHHO OCTaBaThCs Ha dKpaHe.

Uto6b1 00ecrieunTs XOPOIIYI0 YUTAEMOCTh TIPE3CHTAINN HEOOX0AUMO TIO00paTh TEMHBIN 1BET (poHA U
cBeTIIbIi nBeT mpudTa. Hemb3s Takke BEIONpaTh (OH, KOTOPBIH COAEPIKUT aKTUBHBIA PHUCYHOK.

JKenaTensHO TOATOTOBUTH K KaXAOMY ClAiily 3aMeTKH MO JOKJIaay. 3aTeM pacredaraTb HX U
WCIONb30BaTh NPH IMOJATOTOBKE WJIM Ha caMoOW mpe3eHTauuu. MOXHO pacrmedaraTb HEKOTOpPbIE KIIIOYEBbIC
Cllaii/ibl B KAYEeCTBE Pa3laTOYHOr0 MaTepHaa.

Heo0xomumo 00s13aTenbHO cOOMOIaTh eIMHBINA CTHIIb O()OPMIICHHSI ITPE3EHTAMN U 00paTUTh BHUMaHHUE
Ha CTWINCTUYECKYIO TPAMOTHOCTb.

Crenmyer mpoHyMepoBaTh CIalibl. DTO MO3BOJHUT OBICTPO 00paIIaTHCSI K KOHKPETHOMY CIIalily B cllydyae
HEOO0XOIUMOCTH.

Pexomenanuy 1o cOAEpKaHUIO U CTPYKTYpPE CIAi0B MYyJIbTUMEANMHON ITPE3EHTALUU:

1-if cnaiig (TUTYNBHBIN), HA (JOHE KOTOPOTO CTYJEHT MpeicTaBiseT Temy npoekra, PO u HayuyHOTO
PYKOBOJHTEIA.

2-i cnaiin. Brimtouaet B ce0st 00bEKT, IPEAMET U TUIIOTE3Y MCCIICI0BaHUS.

3-i1 cnaiin. ComepKuT Leib M 3a/auu ucciepoBanus. Llens nmpoekTa nomkHa ObITh HalKMcaHa Ha 3KpaHe
KpYIHBIM HIpuUGTOM. 311€Ch K€, €CIM TO03BOJISIET MECTO, MOXXHO HamucaThb W 3aJadd. 3aJadyd MOTYT OBbITb
MIpE/ICTaBJIEHbI U Ha CIIEYIOIIEM CIIaie.

4-i1 - cnaiia. ComepKUT CTPYKTYpY paOoTbhl, KOTOPYIO MOXKHO NpEIOCTaBUTb, HAIpUMEp, B BUIE
rpaduuecKux OJOKOB CO CTPENIKAMHU. A TaKKe — MepeUurciIeHne TPUMEHEMBIX METOJIOB U METOJTUK.

5-i1 - cnaiia. IlpeacraBiserca conepkaHue W TeopeTHUYecKas 3HaYMMOCTh mpoekta. CyThb perraeMoit
Mpo0JIEMBbI MOKET OBITH TIPEJICTABIICHA B BHJIE CXEM, TaOIUI, AuarpaMM, rpadukos, ¢pororpaduii, GpparMeHToB
¢mibMoB U T.11. Ha TeopeTndeckyro 4acTh NpeJICTaBICHHUS POEKTa JIOJDKHO OBITH CO3/IaHO HECKOJILKO CIIai/IoB.

6-i1 - cnaiin. Bo3MOXXHOCTH HpUMEHEHHs pe3yjbTaToB paboThl Ha mpakTuke. Ha 3Ty Temy Taroke
JIOJKHO OBITh HECKOJIBKO CIIalJI0B.

7-# cnaiin. ['maBHbIe BBIBOJBI, HTOTH, PE3yJIbTAThl MIPOCKTA I1€71eCO00pPa3HO MOMECTUTh Ha OTIEILHOM
cinaiiie. [Ipu 3ToM HeE cliegyeT mepeuucisiTh TO, YTO OBLIO CHIENIAHO, a JJAKOHUYHO M3JI0XKHUTh CYTh 3HAYUMOCTH
MPOEKTA WIIK TTOJTyYEHHBIX PE3yIbTaTOB UCCIIETIOBAHUSI.

[ocnennnii cnaiin. B xoHer mpe3eHTaluH KeJaTenbHO IMOMECTUTh cliaiil ¢ tekctoM «Crnacnbo 3a
BHUMaHHe!».

MeTogunueckue YKa3aHuA MO NPOBEACHUIO MPAKTUYECCKHUX 3aHATHII M0 auciuInae «OCHOBHBIE
THUIIbI OPraHUYIECCKUX pealcunifl»
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Kypc «OcHoBHBIE THIIBI OPraHUYECKUX PEaKLUiD YUTaeTCsl B TEUEHHE OJHOI0 CEMEecTpa IO JIBa yaca B
HEZIEIO.

[lpakTuueckue 3aHATHA TPU3BAHBI HAYYUTh CTYICHTAa CaMOCTOATENLHO paboTaTh € Y4eOHBIMH
TEeKCTaMHM, AaHAJU3UPOBAaTh MaTepuad. B Havane 3aHATUS PEKOMEHIYETCSl PAacCMOTPETh COOTBETCTBYHOILUM
TEOpPETUYECKU MaTephall. 3aTeM WAET MPAaKTUYEeCKUH pa3dop M3ydaeMoro Marepuala, pPelratoTcsl 3aJadd u3
MPaKTUKyMa, pa30upaeTcsi KasKAbli KOHKPETHBIH MpuMep.

B Havane mpakTHYeCKOro 3aHATHUS ClenyeT OOpaTHTh BHUMAaHHE HAa TEOPETUUECKHE BOIPOCH 110 TEME
3aHATUs. [lepBoHAYaIbHO UAET U3T0KEHHE TEOPETUIECKOI0 MaTeprana TeMbI 3aHATHs. 3aTEM B psiie BOIIPOCOB
IIPENoJaBaTens CleAyeT CKOHIEHTPUPOBAaTh BHUMAHNE HA OCHOBHBIX MJAEAX TEMbl 3aHATHSA. BOIPOCH! HOKHEI
BKIIIOYATh B ceOs pa3iMyHble BapuallMd 3JE€MEHTAPHBIX CHTYyallWi, OTOOpaKalOUIMX OCHOBHBIE WACH TEMBI
3aHATHS B UX B3aWMHOHN B3aMMOCBSI3H. 3aJaBaeMble BOIPOCH! IOJDKHBI OBITH KOHKPETHBIMH W MaKCHMAJIbHO
MPOSIBJIATH B CTYACHTaX UX COOOPa3UTEIHHOCTb.

Yerubiii onpoc TpebyeT OT mpenojaBareist OOJbIIONW MpPEABAPUTENBHON MOATOTOBKU: TIIATEIHHOTO
0oTOOpa COAEp)KaHMsI, BCECTOPOHHETO IPOAYMBIBAHUSI BOIPOCOB, 3aJad M IPUMEPOB, KOTOpbIE OyIoyT
MIPEIUIOKEHBI, IIyTeH aKTUBH3ALMK AEATEIBHOCTH BCEX CTYIEHTOB I'PYIIBI B IPOLIECCE IPOBEPKH, CO3JaHMS Ha
3aHATHU JICJIOBOH U JOOPOXKEIATeIbHOM 00CTaHOBKH.

PaznuyaoT GppoHTATBbHBINA, HHIUBHIYAJBHBIA H KOMOHMHUPOBAHHBII ONpPOC.

DpoHTANBHBINA ONPOC IPOBOIUTCS B popMe Oecellbl IperoaaBatelis ¢ IPyIou.

OH OpraHMYecKd COYETACTCSl C MOBTOPCHHEM IPOHAEHHOIO, SBJSISICH CPEACTBOM NSl 3aKpPEIUICHUS
3HAaHUM W yMeHHH. Ero JOCTOMHCTBO B TOM, YTO HAa aKTHBHYIO YMCTBEHHYIO PaOOTy MOKHO BOBJIE€Yb BCEX
CTYACHTOB TpyHNbl. it 5TOro BOIMPOCH! JOJDKHBI JIOMYCKaTh KpPaTkyro (GopMy oTBeTa, OBITH JIAKOHHUYHBIMH,
JIOTMYECKH B3aUMOCBSI3aHHBIMU JIPYT C IPYTOM, JaHbI B TAKOW MOCIEI0BATEIBHOCTH, YTOOBI OTBETHI CTYCHTOB
B COBOKYIMHOCTH MOTJH pacKpbhiTh colepaHue paszzena, Tembl. C mMoMOIIbI0 (HPOHTAIBHOTO OMpoca
MpernoaBaTeinb UMEET BO3MOXKHOCTH MPOBEPUTH BBIOJHEHHUE CTYJACHTAMH AOMAIIHETO 3a/JaHUsl, BBIICHHUTH
TOTOBHOCTh TPYIIBI K M3YYEHHIO HOBOTO MaTepuaia, ONpeAeiuTb CHOPMHUPOBAHHOCTh OCHOBHBIX IMOHSTHIA,
YCBOGHHE HOBOT'O Y4EOHOTO MaTepuaa, KOTOPBI ObUT TOIBKO YTO pa3o0paH Ha 3aHSATHH.

HuauBuayanbHblil onpoc mpeanoyaracT OOCTOSTEIbHbIC, CBSI3HBIC OTBETHI CTYAECHTOB Ha BOIPOC,
OTHOCSIIMHCS K HM3y4aeMOMy y4eOHOMY Marepuaity, MO3TOMY OH CIIY>KUT Ba)KHBIM Y4EOHBIM CpPEACTBOM
pasBUTHS peuYd, NaMATH, MBIIDICHUs CTyJAeHToB. UToObl clienaTh TakKyl TMPOBEpKYy Oojee TiryOOKOH,
HEO0XOIMMO CTAaBUTh MEPE CTYACHTAMU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

Bompocsl a1t MHAMBHYaTbHOTO OMPOCa JTOJKHBI OBITh YETKUMHU, SICHBIMH, KOHKPETHBIMU, €MKHMH,
UMEThb MpPUKIAIHOW XapakTep, OXBaThbIBaTb OCHOBHOH, paHee NPOWICHHBIH Marepuan mnporpaMmel. Mx
coJiep)KaHUE JIOJDKHO CTUMYJIHMPOBaTh CTYICHTOB JIOTUYECKH MBICINUTh, CPaBHHUBATh, AaHAIW3HUPOBATbh,
JIOKa3bIBaTh, MOAOUpATh yOeaWTeNbHbIE TPUMEPHI, YCTaHABIMBATh NPUYMHHO-CIC/CTBEHHBIC CBS3H, JeNaTh
000CHOBaHHBIE BBIBOJIBI M THM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBICHUIO 3HAHUH CTYJICHTOB.

Bonpocsl 00BIYHO 3a/1al0T BCEH TPYIINE U MOCIEe HEOOJBIION May3bl, HEOOXOIUMOM JUIsl TOTO, YTOOBI
CTYZAEHTHI MOHSUTH €r0 U MPUTOTOBIIINCH K OTBETY, BBI3BIBAIOT AJISl OTBETA KOHKPETHOTO CTY/ACHTA.

IucbMeHHas1 IpoBepKa HAPSAY C YCTHOU SIBJISIETCS] BAXKHEUIIMM METOJOM KOHTPOJISl 3HAHUHM, YMEHUI
W HaBBIKOB CTYJIeHTOB. OJHOPOJHOCTH Pa0OT, BBIIOIHIEMBIX CTYJCHTAMH, TO3BOJSIET MPEABSIBIATE KO BCEM
OJMHAKOBBIC TPEOOBaHUs, MOMNBITAET OOBEKTUBHOCTH OLEHKH pPe3yJlbTaToB oOyuyeHus. IlpuMeHeHue 3TOrO
METO/a JaeT BO3MOXXHOCTh B Hauboliee KOPOTKHH CpPOK OJHOBPEMEHHO IPOBEPUTH YCBOEHHE Y4eOHOTO
MaTepHala BCeMH CTYACHTaMHU TPYIIIIBI, OTPEIEIUTh HATIPABICHUS [T UHIUBHIYyTbHOW PaOOTHI C KaXIbIM.

[IucemeHHast mpoBepKa MCHOJIB3YETCS BO BCEX BHAX KOHTPOJIS M OCYIIECTBISIETCS] KaK B ayAMTOPHOM,
TaK ¥ BO BHEAYIUTOPHOW padoTe (BBHIMTOTHEHNE JOMAITHUX 3aaHUN).

MeTtoauyeckne peKOMeHIANMH M0 MCMOJIb30BAHUIO MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHii 00y4deHus1
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JUis u3ydeHus JEKIMOHHOIO MaTepuaja Ha INPaKTUYECKUX 3aHATUSAX AUCLUIUIMHBL IPUMEHSIOTCS
ayJIMOBU3YyalbHble (MyJIbTUMEIUIHbIE) TEXHOJOIMU, KOTOpBIE HE OTPULAIOT TPAaJULMOHHBIE, IPOBEPEHHBIE
BpEMEHEM METOABI MpeNoJaBaHusl, HO, NPH 3TOM, OHU TMOBBIIIAIOT HAMTSAHOCTH, HWH(POPMATUBHOCTD,
OIIEPAaTUBHOCTH B MOAa4Ye HHPOPMAIUH, TI03BOJISIIOT SKOHOMHUTh BPEMS 3aHATHUH.

Kaxnoe cemuHapckoe 3aHATHE MMEET CBOIO 0coOyr0 (popMy MpoBeneHHs, CBOIO METOAOJIOTHYECKYIO
cneunpuKy, dYTO TIO3BOJIIET pa3BUBaTh Yy CTYICHTOB pasiUyHble Kak OOLICKYyNbTypHBIE, TaKk U
npodeccuoHanbHple  KoMmereHUuH. IlocraHoBka mpoOieMbl, pPa30op aKTyaldbHBIX KOHKPETHBIX U
THIOTETHUECKUX CUTyallMid, co3laHue arMocepbl AMaiora MexIy HpenofaBaTelieM W TPYNIoW MO3BOJISET
paboTaTh MHAMBUAYAJIBHO M B MaJbIX IPYyMNIaX, KOJUIEKTUBHO 00CYKAaTh ONPEACICHHBIH TeMaMH MaTepual, a
TaKKe HHUIMUPOBATH CaMOCTOSTENbHYIO paboTy cTylneHTOB. [IpM OCMBICICHHH COAEp)KaHHS BOMIPOCOB
MPaKTUYECKUX 3aHITUH MpecieAyeTcs Leidb COOM0AaTh IMPEeMCTBEHHOCTh B NPO(ecCHOHaJbHOM U B
TBOPYECKOM Pa3BUTUHU CTYJCHTOB.

Kontponp camocrosTensHOH padOThl CTYIEHTOB NpU3BaH cAelaTh mporecc oOydeHus Oonee
LEJIOCTHBIM M OpraHu4yHbiM. Ero 3azaya He oCTaBUTh 0O€3 BHHMMAaHMA JaXke, HA TIEPBBIM B3IV,
MaJIO3HAYUTEIIbHBIE BOIIPOCHI.

KOMHB}OTCpHOC TCCTUPOBAHUEC IO3BOJIACT OCYUICCTBIIATH HUTOTOBBII KOHTPOJIb 3HAHUN CTYACHTOB.
TecToBblil MaTepuan BKIIOYAeT B ce0sl COIEpKaHHWE BOIPOCOB MO KAKIOMY M3 O0O3HAYEHHBIX IMPOTPaMMON
paszenos.

Kaxzp1ii Bompoc mpeanosaracT HeCKOJIbKO BapHaHTOB OTBETOB, CPEAU KOTOPBHIX MMEIOTCSI abCOIOTHO
HEBEPHBIH, MPAaBUIBHBIN 1 B OOJBIEH WM MEHBIIEH CTENeHN pacKPBIBAIOIINI CYITHOCTE Bompoca. B mpomecce
KOMITIBIOTCPHOI'0 TECTUPOBAHUA 3adada CTYACHTOB OIIPCACTIACTCA KakK BI)I60p IIPpaBUJIBHOTO OTBETA U3
MHOTr000pasusi BapuaHToB. B TeCTOBBIX 3a1aHHSAX €CTh BOIIPOCH! HA COOTBETCTBHE. B mpouecce KOMIBbIOTEPHOTO
TECTUPOBAHUS, 3a/la4da CTYACHTA ONIPEACIIACTCA KaK BI)I60p IIPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/ISI BAapHUaHTOB.

BOHpOCI)I U TEMbI, OTBOAUMBIC Ha BBIIIOJIHCHUHEC CaMOCTOSITEIIbHOMN pa6OTLI 10 JUCHUILIMHE, a TaKKE
KpUTEpUH OIICHWBAaHUS MO KaXJIOMYy BHUAY paboThl comepxarca B pasmene 8 PIIJI. Bce merommdeckue
MaTepuabl IPEACTaBICHBI B CHCTEME TUCTaHIIMOHHOTO 00yueHuss COI'Y.

8. OneHoYHbIE CPEACTBA IJI51 TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH, PYOe:KHOH aTTecTallN U
MPOMEKYTOYHOM ATTECTAIMH N0 HTOraM O0CBOEHHSI THCIUIIIMHBI.

Pabouas nmporpamma npemgycMaTpuBaeT MPOBEJEHIE MPAKTHUECKUX 3aHIATHI, a TAKIKE CIEIYIONINE BUIbI
paboT: caMOCTOSTENEHYI0 pPabOTy CTYIASHTOB IO TIOATOTOBKE YCTHBHIX JOKJIAJOB, HAIMCAHHUIO pedepaTos,
MOJATOTOBKY MPE3CHTAIMi U OOCYKICHHH 10 TeMaM AWCIUIUIMHBI - PabOTy B aKTUBHOW M HHTEPAKTHUBHON
¢dhopmax.

Buabl kKoHTpOJIS.

Pabouas mporpamma mpenonaraeT TEKyIIHi U IPOMEKYTOUYHBIN KOHTPOJIh 3HAHUH.

Tekymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISIEMbII MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUM U
(dbopMHpOBaHUsI YMEHUH M HAaBBIKOB B TEUCHHE CEMECTpa MM y4eOHOro roja. Tekymmii KOHTPOJIb 3HAHHH,
YMEHHI W HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJI€ yUEOHBIX (yIUTOPHBIX) 3aHATUH, MPOBOIUMBIX IO
pacnucanno. DopmMaMu TEKYHIErO KOHTPOJIS BBICTYNAIOT OHPOCHL HA CEMUHAPCKUX U NPAKMUYECKUX 3AHAMUSX,

a maxdce xopomkue (00 15 mun.) 3a0anus, BBHITIONHICMBIE CTyICHTAMH B Hadajie JICKIUU C MEITBI0 TPOBEPKU
HaJIMYUsl 3HAHUH, HEOOXOIWMBIX JUIsi YCBOGHHS HOBOTO MaTepualia WIM B KOHIE JIGKIIMH JUIsS BBISICHEHUS
CTETIEHH YCBOCHUSI M3JI0)KEHHOTO MaTepHuara.

PyOexxHbIii KOHTPOJIb OCYIIECTBIISIETCS IO OOJiee MIIM MEHEEe CAMOCTOSTENBHBIM pa3jeliaM — y4eOHBIM
MOJYJIIM Kypca M MPOBOAUTCS 110 OKOHYAHUW M3y4YCHHsI MaTepuajga MOIYJIA B 3apaHee YCTAHOBJICHHOE BpEMS.
PyOesxHbIli KOHTPOJIb MPOBOAMTCS C LEIBIO ONPEACICHUs KauecTBa YCBOSHMS Marepuaia y4eOHOTO MOy B
1enoM. B TeueHne cemectpa MpoBOAKUTCS JBA TAKMX KOHTPOIBHBIX MEPOIIPUATHS 110 TPaPUKY.
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Metoauka popMupoBaHus pe3yJibTUPYIOLIEH OLIEHKH.

HMTorosas OlleHKa CKIIaAbIBAETCS KAK CPEJHEB3BEIIEHHAs 110 Pe3y/IbTaTaM BCeX OIEHUBAEMBIX paboT
Ha NPOTSHKEHMM CEMECTPA, Ky[da BXOAAT IOCEIIEHHE JEKIUH M CEMHMHApPOB, OTBEThl M JOMOIHEHHS Ha
ceMHHapaX, KOHTPOIIbHbIE Pa0OThl (KOHTPOIBHBIE CPE3bl O UTOTaM MOJYJIS), JOHOJHUTEIbHBIE OLEHKH 110
pedeparam B CyMMe C UTOTOBBLIMH Pe3yIbTaTaMU 0albHO-PEHTHHIOTO TECTUPOBAHHUSI.

IIpoBeeHne TEKYIIEro U IPOMEKYTOYHOTO KOHTPOJIS 110 JUCIUILIMHE OCYIECTBIAETCA B COOTBETCTBUH
¢ ITonoxennem COI'Y !

BAJUIBHAA CTPYKTYPA OLJEHKH

Makec. KOJI-BO
Dopma KoHmpous

0aoB
Teky1as olleHKa CTyJeHTa B TeueHHe 1-8 Hemenu CoCTOuT u3: 20
* BrommonHeHus 3ajaHuii HA TPAKTHYECKHX 3aHATHAX (IIOArOTOBKA K 6
CeMUHAapaM, BBITIOJTHEHHS TIOMAITHUX 33aHHH)
* BrinmosHeHUs! KOHTPOJIBHOM paboOThI 8
* CaMocCTOSTEIbHBIX PadoT (IIOArOTOBKA pedepaToB, MPE3CHTALINHN ) 6
1-s1 pyOexHast muchMeHHasi KOHTPOJIbHAs paboTa (TeCTUpPOBaHHE) 15
Teky1as olileHKa cTyieHTa B TeueHue 10-15 Henenu cocTout u3: 20
* BrinmoaHeHUs 33I[aHHI>i Ha TPAKTUYCCKUX 3aHATUAX (HOI[FOTOBKa K 6
CEeMUHApaM, BBIIIOJTHEHHS IOMAITHHUX 33aHH)
* BrinmosHeHUs! KOHTPOJIBHOM paboOThI 8
* CaMocTosTeIbHBIX PadoT (IIOAr0TOBKA pedepaToB, MPE3CHTALINH ) 6
2-51 pyOexxHasi MICbMEHHas KOHTPOJIbHAsA paboTa (TeCTUpOBaHUE) 15
Hroro 70

MeToauka GOpMHPOBAHHS Pe3yJbTHPYIOLIEH OLEHKH.?
B xope TexyIero KOHTpOIIS CTyAeHTh MOTYT HaOpath 0-70 Oamios:
1-a pybescnas ammecmauus — MAKCUMAAbHO 35 0a1106; U3 Hux:

om 0 90 15 6annoe (P1) — ammecmayuonnas (pyoescnas) Konmpoavhas paboma;

om 0 00 20 6annos (Th)— mexkywas paboma cmyoenma ¢ meuenue pyoesxica.

2-3 pybesicnas ammecmauus — MaKkCUMaabHo 35 06annoe; u3 Hux:

om 0 00 15 6annos (Pr)— ammecmayuonnasn (pyoexcnan) KOHmpoavHas pavoma;
om 0 90 20 6arnoe (T,)— mekywas paboma cmydenma ¢ meuenue pyoesica.

IIpoMeKyTOUHBII KOHTPOJIb:

s 3a4dera:

3a ycTHBIN OTBET Ha 3a4ere cTyaeHT noixydaet 0-30 Oamnos.
CTyIeHTHI, TONYYUBIINE B XOJe TEKYLIETo U pyOekHOro KoHTpoisi 50-100 O6amioB aBTOMaTHYECKH MOTY4atoT
«3auer».

PesynpTHpytomias oueHka ckiaapiBaeTcs no coorserctytomeit bPC dopmyie.

IlIkana uroroBoii aKa}IeMl/I‘leCKOﬁ YCneBA€EMOCTH CTYACHTOB IO JUCHMIIJIMHE

! Tlonoskenune 0 TEKyIEM KOHTPOJIE YCHEBAEMOCTH M IIPOMEXKYTOUHON aTTECTAMH OOYYAOIIMXCS 110 00pPa3oBaTeNbHBIM
IIporpamMMaM BEICIIIETO0 00pa30BaHUs — MporpamMMaM OakaliaBpHaTa, MarucTpaTypsl U cnenuanutera B COI'Y (B mociennei
penaxmuu ot 08.07.20 r. IIp.Ne 173)

2 B coorserctuu ¢ Ionoxenuem o BPC oneHuBaHus 00y4aroIuXcs 04HOi (GOpMBI 110 06pa30BaTEILHBIM IIPOrPaMMaM
BBICIIETO 00pa3oBaHus — MporpaMMam OakanaBpuata u crienpanurera B @I'6OY BO COT'Y (npuHATHIM YYEHBIM COBETOM
COT'Y 30.09.20211.)
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Cucrtema onenok COI'Y
Cymma Gaios Ha3zBanue HucnoBoi IKBUBAJIEHT
86 - 100 OTJIMYHO 5
71-85 XOPOILIO 4
56-70 yIIOBIETBOPUTEIBHO 3

TeMbI M KPUTEPHHU OLIEHUBAHUS CAMOCTOSITEJILHOM Pa00oThHI 00yYAIOIIMXCS N0 TUCHUIINHE

Peaxiuu ankunupoBaHus
Peakuuu anuinupoBaHus
Peakiiun amMmuHupoBaHus
Peakuun azocoueranus
Peakiuu ramoreHupoBaHus
Peakiuu ruipoKCHIMPOBAHUS
Peakuuu runpupoBanus
Peakuuun neruaupupoBaHust
Peakuuun auazotupoBaHus

. Peakuuu nzomepuzanuu

. Peakiiu kapOokcHIMpoBaHUs
. Peaxmu kapOoHUIMpOBaHUS
. Peakiun xoHgeHcanum

. Peakuuu HUTpOBaHUS

. Peakuuu HUTpO3UpPOBAHUS

. Peakuuu oxucieHust

. Peakuuu nonumepusanuu

. Peakiiun nomkoHeHCAMT

. Peakuun cynbdupoBanus

. Peakuuu snekTpouuKiInyecKkue
. Peaxmum stepudukanum

OueHOYHBIN JUCT 3aIIUTHI pedepaToB (TOKJIAA0B)

Tematuka pedeparoB

HaunmeHoBanue
nokasareJis

BrIiBJIeHHDBIE
HEeAO0CTATKH U
3aMeYaHuAa

Bajabl

1. KAYECTBO MCCJIEJIOBATEJILCKOU PABOTHI (PEDEPATA, JOKJIAJIA)

1. I'paMOTHOCTb U3MOKEHUS U
KauecTBO OPOPMIICHHUS paOOThI

2. CaMOCTOSATENBHOCTD
BBITIOJTHEHHUS paOOThI, TTyOHHa
mpopabOTKH MaTepuaia,
HCTIONb30BaHHE
PEKOMEHJIOBAHHOMU U
CIIPAaBOYHOM JINTEPATYpPhI

3. OG0OCHOBaHHOCTE U
JI0KA3aTEIIbHOCTDH BBIBOJOB

OO01mas oreHka 3a Boinonuenue P

II. KAYECTBO JOKJIAJJA
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1.CooTBeTCTBHE COAEPHKAHUS
JIOKJIaJia CONEPIKaHUIO PaOOTHI

0,5

2.Brlieniene 0CHOBHOM MBICIIA 0,5
paboTHI
3. KayecTBO H3II0)KEHUSI 1,25
Marepuaia
OO0111as OIleHKa 3a JOKJIAg 2,25

III. OTBETHI HA JOIIOJIHUTEJIBHBIE BOITPOCHI 11O COAEPKAHNIO PABOTBI

Bomnpoc 1 0,25

Bomnpoc 2 0,25

Bormpoc 3 0,25
OO01mas oleHKa 32 OTBETHI Ha BOIPOCHI 0,75
NTOI'OBAS OLIEHKA 3A 3AILIUTY 6

©ooNOk~wd PR

Tembl mpe3eHTALUI
Hcropust pa3BUTHs OpeICTaBICHUI O CTPOCHUU OPraHUYECKUX COCAMHEHUI

CI)IpI)CBI)IC HNCTOYHUKU OPraHUYCCKUX COGZ[I/IHCHI/II\/'I

Pounp opraanueckux coequHEHUH B UCTOPHH [TUBIITA3AIAN

Bxknag Pa3jIMYHBIX YUCHBIX B CTAHOBJICHUEC U Pa3BUTUEC OpFaHquCKOﬁ XUMHH

OCHOBHbI€ KJIACCHI JIEKapPCTBEHHBIX COETNHEHUH

Knaccudukanus neperpynupoBOK 110 TUIIAM CTPYKTYPHI M peareHra.

[TeperpynnupoBKH: MTMHAKOJIWHOBAS!, pETPONMHAKOJIMHOBAS,;

[TeperpynnupoBku JlembsiHOoBa, Barnepa-Meepgeitna, Burtura, CtuBeHca.

[eperpynmuposku ®@asopckoro, 'opmana, Kypruyca, bekmana.

Kpurtepun oueHUBaHHUA CTYEHTA 32 OATOTOBKY Ipe3eHTALMH

Kpu
Tepn
u/0a
JIBI

8 6

4 2
(TpedyeT nopadoTKM)

ConeprkaHue pe3eHTaIH

Yetko

He

chopmynpoBaHa
nenb W packpelTa Tema
nuccnenosBanus. B kpaTkoit
hopme
nHpOpMAIU

JaHa IIOJIHasA

mo  Teme
WCCTIEAOBAaHMS M JaH OTBET
Ha TPOOJIEMHBI BOIPOC.
Janbl

HCTIONIb3YEeMbIE PECYPCHI.

CCBIJIKH Ha

CdhopmynupoBana
Leb " Tema
HCCIIEIOBAHUSI.

YacTuyHO  M3JIOKEHA
nHpOpPMALIUS TIO TeMe
WCCIIE/IOBaHUSl W JIaH
OTBET Ha MPOOJIEMHBIN
BoIrpoc. JlaHbl CChUIKK

Ha HCIOJIb3YEMBIC

peCypCHL.

CdopmynupoBana uenb
U TeMa HCCIEeJOBaHMUS.
Conepxanue
HOJTHOCTBIO HE
PacKpBITO.

Wudopmaruss mo Tteme
UCCIIEeJIOBaHUS HETOYHA.

[Mpobnema 510 KoHIIA HE

peuieHa. He JTaHbI
CCBUIKH Ha
HCIIOJIb3yEeMBIC

pecypcehl.

cthopmynmpoBaH
a Lemp U TeMa
UCCIIEZIOBAHUS.

[Ipobnema  He

petieHa.
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/Tu3aifn npe3eHTanuu

HpeI[CTaBJ'IeHI/Ie MIpE3CHTau N

CobOmronaercs equublii | CoOmomaercs equusiil | He coomomaercs | He

CTHITb oopmiteHus. | cTHIL  OQOPMIICHUS. | SAMHBIN CTHITIb | COOIOaeTCs
[Ipesentanus kpacounas u | Cnaiigpl  mpoctbl B | opopmienus. Crhaiapl | cTHIb
WHTEepecHasl. [TOHMMAaHWH. MPOCTHI B TOHUMAHWUHU. | OhOpPMITCHIS.
Ucnonesyrorest  addextst | Mcnonp3yrores Oddexktet m ¢doH He | Calasl MPOCTHI
aHMMAIVH, ¢oH, | HEKOTOpPBIE IPPEKTHI U | UCIIOIB3YETCS. B IOHUMAaHUH.
dhoTorpadun. B | don.

Mpe3eHTaluu

MIPUCYTCTBYIOT aBTOPCKHE

HaXOJKH.

ABTOp Xopomio BiaaeeT | ABTOp Biajeer | ABTop He  mokasan | [IpeacraBneHsl
MaTepuajoM 1O  TeMe | MaTepHaloOM TI0 TeMe | KOMIIETEHTHOCTH B | UCKa)KCHHBIE
uccienoBanus. Mcnonb3yeT | ncclenoBanus, HO HE | MPEICTaBICHUU TIaHHBIC
HAay4YHYI0 TEPMHUHOJIOTHIO. | CMOT 3aMHTEPECOBAThH | MPE3CHTAINH.

Obnamaer HaBBIKAMH | ayJAUTOPHIO. Hcnons3oBaHHbIE

oparopckoro  uckycctBa. | HemocraTouno (akThl HE BBI3BIBAIOT

[Tonno u TOYHO | LUTUPYETCA nosepusi. Henocratouno

UTHPYETCS TuTepaTypa. UTHPYETCS

WCTIOBb30BaHHAS JUTEpaTypa.

TuTepaTypa

IIpumepHbIe THNIOBBIE BAPHAHTHI /151 KOHTPOJILHOH PadoThI

Bapuanr 1
[IpuBenuTe MexaHW3M XJIOPHPOBAHHS IMPOIMWICHA B CIEAYIOUIMX YCIOBHAX: a) B IMOJSPHOM
pacTBOpHTEIe; 0) B Ta30Boi (asze npu Temneparype Huke 200°C; B) B ra3oBoi (aze mpu TeMIepaType
500°C.
Hamummre cxemy cuHTe3a M — 3THIIOEH30MHOM KUCIOTHI 13 O€H30J1a U 3THUJICHA.
Hanumumre ypaBHEHUs peakivii HyKJICO(PUIBHOTO MPUCOSAMHEHUS 0 KapOoHWIbHOU rpymme. Kakoe
W3 coenuHEeHH Oyner Oonee akTWBHO B peakiusax AN u modemy: a) ¢GopMalbIeTH], YKCYCHBIH
aNpJIETH/]l, aleToH; 0) MPONMOHOBBIA ANBJETH] O-XJIOPIPOIMOHOBEIN allbJeTH I, aleTOH, XJIOpaib
CCl3-CHO? B 4em cyTh KHCIOTHOTO KaTajin3a B 3TUX PEaKIusX?
Coemnnaenne CsH1i1NO mon neiicTBueM rumoxjioputa HaTpus npeBpamaercs B coenuaenune CsHiN,
KoTopoe B pe3ynbrate 00paborku cmecbio CHCIs+KOH u BoccTaHOBIICHUS aFOMOTHAPHUIOM JIUTHUS
naér mermnu3oOyrunamuH. OmpenenuTe CTPOSHHE YKa3aHHBIX COCTUHEHWN, HANUINNTE ypaBHEHUS
peaKUHUid.

Bapuanr 2

CpaBHUTE pEaKIMOHHYIO CIOCOOHOCTh TpOMAaHais M TPONAaHOHA B PEaKIUAX HYKICO(PHIHLHOTO
npucoeqrHeHus. Hamummure cxemy peakiu B3aMMOJICHCTBHS TPOMaHOHA C (PEeHWITHIPa3suHOM.
Onuimre MEXaHU3M PeaKIHH.

Hanumure cxeMy peakiiiy B3aMMOACHCTBUS 2-METHIINIEHTCH-3-aJisl ¢ [MaHOBOJOPOIHON KHCIIOTOM.
Omnumure MexaHu3M peakuud. Kakue yciaoBust He0OX0AUMBI 715l TPOTEKAHUS peaKiuu?

Kakoii w3 mpuBeIeHHBIX alpAETHIOB BCTymaeT B peakiuutoo Kanaunuapo: dopmansaerun,
areranpjeru, OyraHans? Hanummre cxemy peakiuy IUCIPOIIOPIIHOHUPOBAHUSL.

Kakne kapOOHMIbHBIE COEUHEHUS TOMYYalOTCs IPH OKUCIEHUH M30IPONMIIOBOIO CIIUpTa, OyTaHoa-

2, 3-metmiiOyTanona-1.

Bapuanr 3
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1. CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTh O€H3ajabAeruaa U OCH30(eHOHA B PEaKIMIX HYKJICO(DHILHOIO
npucoeqHeHus. Hamuimure cxeMy peakiuy B3auMOJICHCTBUSI OCH3AIBACTHIA C THIPOKCHIAMHHOM.
OnuinuTe MEXaHU3M PeaKIvy.

2. HamumuTe cxeMy peakiuy B3aUMOJCHCTBHS 2-W30MPOITWIPONAHANS ¢ 2 MOJSIMH dTaHoNa. OnuimuTe
MexaHu3M peakiui. OObSICHUTE POJIb KATAJIN3aTopa B 3TOM PEaKIUH.

3. IlpucyrcrBue, kakoro (parMeHTa oOyCIOBIMBACT y4acTHE KapOOHWIBHOTO COCIUHCHHS B PEaKIUIX
raoopMHOT0 paciieruieHus. Hamumure cxeMbl peaknnii 00pa3oBanus Hogodopma U3 areToHa.

4. Tlony4uTh U3 IPOMAHOA — TIUIEPUH

BapmuanT 4

1. CpaBHHTE pPEaKIMOHHYIO CIIOCOOHOCTh alleToHa W 3-3TWIOyTaHaldsd B PEAKIUAX HYKICO(PHILHOTO
MIPUCOETMHEHUSI. Hamumme CXeMy  peakIuu B3aMMOJICHCTBUS arieToHa c 2,4-
quHUTpoGeHIrnApa3uHOM. OMUIINTE MEXaHU3M PEaKIUH.

2. KakxoMy mpeBpalieHUI0 MoJBEpraeTcs S-THIPOKCUTeKcaHal b B KHCIOH cpene? Hamumure ypaBHeHHe
peakny ¥ ONUIIUTE €€ MEXaHU3M.

3. HanumuTe cXeMbl peakiuii BOCCTAHOBJICHHUS alleTOHA U IUKIOTEKCAHOHA AJFOMOTHIIPHIIOM JIUTHS M
BOZIOPOJIOM B IPUCYTCTBUY KaTalIN3aTOpa.

4. TlomyunTh U3 MpOIaHaIs — MPOMUH

Bapuanr 5

1. CpaBHuTe peakMOHHYIO CIIOCOOHOCT, OyTaHOHAa M OyTaHanmsd B peakUusIX HYKICOPHILHOTO
npucoequHeHus. Hanummre cxemMy peakuuu B3auMoJeHcTBUSL OyraHans ¢ rugpasuHoM. Onummre
MEXaHU3M PeaKItu.

2. HamumuTe cxemy peakiuH B3aMMOJEHCTBHUS MPONaHAI ¢ 2 MOJISIMUA MeTaHona. ONUIINTE MEXaHU3M
peakuuu. OOBSICHUTE POITb KaTaln3a B 3TOW pPeaKIuu

3. Kakue u3 nepednciieHHBIX COCTUHEHUI: 3TaHallb, TICHTAHOH-3, alleTOH, 3TaHOJ, OyTaHalb, OyTaHOH -
natoT rogpohopMHyI0 peakiuio? [IpuBeanTe cXeMbl peaKIiuii.

4. Coenmnenue coctaBa CsHgO He B3amMOZEHCTBYEeT C pacTBOPOM IIENIOYH, HE OOECI[BEYHBAET PACTBOP
lepMaHraHara Kajaus B HEUTpanbHOM cpele, HO Jierko pearupyeT c¢ peaktuBoM Jlykaca
(KOHLEHTPUPOBAHHAS XJIOPOBOJOPOHASI KUCIIOTA B IPUCYTCTBUU XJIOPHIA LIUHKA).

5. YcraHoBUTE CTPOEHHE UCXOJHOI'O COEIMHEHUS M HAMUIINTE COOTBETCTBYIOLINE PEAKIH.

Bapuanr 6

1. CpaBHHTE PEAKIMOHHYIO CIOCOOHOCTh JTaHAi W OyTaHalsd B PEAKIHUAX HYKICO(DHILHOIO
npucoequHeHus. Hanmmmre cxeMy peakiuy B3auMOJAEHCTBUS 3TaHANIS ¢ TUAPOKCHIAMUHOM. OnuiunTe
MEXaHU3M PEaKIIUH.

2. HamumuTe cxeMy peakiuy alibJ0JIbHOW KOHJEHCAMH 2-3THinponanans. Onumure MexanusM. Kakas
cpena HeoOXoaAuMa sl IPOTEKaHUS ITOH peakiun?

3. Kakoe W3 mepeyuCNeHHBIX COCAWHEHWH - OyTaHanb, 2,2-auMeTHiaOyTaHod-1 winum OyTaHOH -
BOCCTAHABIMBACTCS BO 6mOp.-OyTWIOBBIA cnupT? s BBIOpPAHHOTO COCIMHEHMS HANHIINTE CXEMY
peakuu. YKaXuTe BO3MOXKHbBIE BOCCTAHABIMBAIOIINE PEAreHTHI.

4. TlomyuuTh U3 OKCHIA KaJIbLIKS — MapajIbIeTua

Bapuanr 7

1. CpaBHHTE pEaKIMOHHYIO CIOCOOHOCTh O€H3aNBJCTHIa W HW30MACISHOTO albJeruaa B PEaKIHsIX
HYKJICO(DWIBHOTO TPUCOCIUHEHNA. Hanummre cxemy peakiuu B3auMoOJIEHCTBHUs OeH3ajbaeruua ¢
MeTmIaMuHOM. OTIUIITUTE MEXaHU3M PEaKITUH.



2. Hamummre cxemy peakiu KPOTOHOBOW KOHICHCAlMU 3-MeTHJIOyTaHaus B IeiaouHod cpeme. C
Y4acTHEM KaKOIro PEaklMOHHOTO LIEHTPa OCYIIECTBIACTCA dTa peakius. ONUIINTE MEXaHU3M.

3. Tlpu BOCCTaHOBICHMM KaKHX KapOOHWJICOJCPXKANIMX COCAMHECHHH MOXXHO IOJNYYUTh TeKcaHou-1 u
HUKIIOTeKcaHo? Hamummre cXxeMbl peakiuy, yKaKUTe BO3MOKHBIE BOCCTAHABIMBAIOIINE PEAreHTHI.

4. IomyunTs U3 yraepoga — hopMaibIeri

Kputepun BoINnoTHeHNs KOHTPOJIbHOI padoThI:

10 GamyoB BBICTABISIETCS, €CIU CTYAEHT PEUII BCE PEKOMEHAOBAaHHBIC 33/1a4¥, MPABUIHHO
W3JI0KUJI BCE BAPUAHTHI UX PELICHUS.

7 GanyoB BBICTABIISIETCS, €CIIH CTYJEHT PEIIniI He MeHee 85% peKoMeHIOBaHHBIX 3a/1a4,
MPaBUIBHO U3JI0KHJII BCE BAPUAHTHI PELICHUSI.

3 Ganuia BBICTABISIETCS, €CIU CTYJIEHT PEeLIniI He MeHee 65% pekoMeHIOBaHHbIX 3a/1a4,
MIPABIIIEHO M3JIOKUIT BCE BAPHAHTHI UX PEIICHUSI.

0 OannoB - eciiu CTyJOEeHT BBHINONHWI MeHee 50% 3amaHusi, W/HUIUM HEBEPHO YyKaszal BapHUaHTHI
pelIeHusI.

Tumnossle 3a1aHus A1 NPAKTHYECKUX (CeMMHAPCKUX) 3aHATHH
Cemunapckoe 3ansitue Ne 1 — 4 yaca.
Bomnpocs! ajist 00cyxneHus:
[Ipenmer u 3anaum Kypca. Beenenue.
OO6mas xkraccu(huKanys THIIOB OPTAaHMYECKUX PEaKITHH.
IlonsTre 0 MEPEeX0JHOM COCTOSIHUU.
Mertoibl UCCeA0BaHNA MEXaHU3MA OPTraHUYECKUX PEAKIUH.

akr bR

OCHOBHBIE THIIBI pEaKUUHd OPraHMYECKUX COCOUHEHHUH: MEPEerpyniupoBKH, PEKOMOMHALMS H
JUCCOLMAIMS, OMMOJIEKYJIIPHOE 3aMeIleHHE, IEPEHOC IEKTPOHA.
6. Penienre TUNOBBIX 33724 U YIPa>KHEHUN.

Cemunapckoe 3ansitue Ne 2 — 4 yaca.
Bomnpocsl ajist 00cyxneHus:
PeakiimoHHOCIIOCOOHBIE HHTEPMEINATHI OPTaHUIECKUX PEAKITHA.
CBOOOIHBIE paIKAITbI.
ATNKWIBHBIE PAJNKAIBL, CTPOSHHE U OCHOBHBIE CIIOCOOBI TEHEPUPOBAHMSL.
OO6HapyXeHHe U YCTaHOBJICHHE CTPOCHIHS CBOOOHBIX PAIUKaJIOB.
OCHOBHBIE paIMKaI-PaKAIbHEIE PEAKIH: PEKOMOMHAIIHS, AUCTIPOIIOPIIMOHUPOBAHHE.

I A

Pemenne yueOHBIX 3a7a4.

Cemunapckoe 3ansitue Ne 3 — 4 yaca.
Bomnpocs! ajist 00cyx1eHus:
Teopust NEpULUKINYECKUX PEAKITUH.
Knaccngukanus nepuimkinueckux peakuuii no Bynsopay-Xoddmany.
XapakTepHble 0COOCHHOCTHU: BBICOKAsl CTEPEO0- M PETrHOCENIEKTHBHOCTb.
H3MeHeHne celeKTUBHOCTH MTPH TIEpeX0Jie OT TEPMUIECKON K (POTOXMMUIECKOHN aKTHBAIINH.
MonekynsipHO-OpOHUTaNbHAS TEOPHUS IEPULIUKINIECKUX PEaKINH.

I

Pemenne yaeOHBIX 3amad.

CemuHapckoe 3ansitue Ne 4 — 4 yaca.
Bonpocsl 115 o0cyxneHus:
1. Huxnonpucoenuuexue.
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2. IIpumenenne meroga BMO k ananmu3y 3TUX peaKIuid.

3. MeTo KOppeAHOHHBIX AUAarpaMM U apOMaTHYECKOTO TIePEXOTHOTO COCTOSHHUS.

4. Knaccudukanms peakiuii UUKIONPUCOSAUMHEHHS 110 YHCTY SJIEKTPOHOB, TUITY OpOHUTaNell U reOMeTpUH
HepEeKPBHIBAHMS.

5. Tepmuueckue (4+2) peakuuu.

6. Peakuus [lunsca-Anbaepa u peTpoJUCHOBEIH pacmai.

CemuHapckoe 3ansatue Ne 5 — 4 gaca.
Bonpocsl 115 o00cyxk1eHus:
Amudartnueckoe HyKI€OPHIbHOE 3aMEeIIeHHE.
Mexannsm SN1 3amenieHus.
Mexaan3m SN2 3amernieHus..
OpOuTanbHBI KOHTPOJIb M CTEPEOXUMUS PEAKIIHH.
BrmsiHue CTpYKTYpBI B paCTBOPUTEISI HA MEXaHU3M.
BzaumopeiicTBre HEMONEIEHHBIX TTap.

No ok~ wbdE

Pemenne yueOHBIX 3a1ad.

Cemunapckoe 3ansitue Ne 6 — 4 yaca.
Bomnpocs! ajist 00cyxneHus:
Amdatmaeckoe AIeKTPOPIIEHOE 3aMeICHHE.
Yxopsmas rpymnmna.
Peaxnum SE1, SE2, SEi, SE1(N) pTyTh- 1 0T0BOOpTaHHYECKHAX COSTUHEHUI.
OpOuTanbHbIe B3aUMOICHCTBHS U CTEPEOXUMHSI.
Hykneo¢unbHoe conelicTBre B 3JEKTPOQUIBHOM 3aMEIICHHH.

ok wnE

Pemenne yaeOHBIX 3a1a4.

Cemunapckoe 3anstue Ne7 — 4gaca.
Bonpocsl 115 o0cyxneHus:

1. Apomatndeckoe 3JIeKTPOPHIBLHOE U HYKICO(PHIFHOE 3aMEIIeHHE.

2. IMocTpoeHne MONIEKYISPHBIX OpOuTaNeii OEH301a U MOHO3aMEIICHHBIX OSH30JI0B.

3. OpueHTaIs 1 PeaKIMOHHAs CIIOCOOHOCTh MPOU3BOIHBIX OCH30J1a B PEAKIUAX AICKTPOPHILHOTO
3aMEIEHUsI C TOUKH 3PSHUST OPOUTATIBHOM TEOpHH.

4. OpOuTanbHBINA U 3apsiIOBBII KOHTPOJIb.

5. [MpucoeauHeHe MO ABOHHBIM yTIIEPOA-YTIIEPOIHBIM CBSI3SIM.

Cemunapckoe 3ansitue Ne 8 — 4 yaca.
Bomnpocs! ajist 00cyx1eHus:

1. JIoOHOpHO-aKIIENTOPHBIE B3aHMOAEHCTBUS B OPTAHUYECKON XUMUHU.

2. JloHOpHO-aKILIETITOPHBIE B3aUMOIEHCTBHS KaK 3JIEMEHTAPHBIN aKT MHOTUX OPTaHUYECKUX U TIPUPOTHBIX
MIPOLIECCOB.

3. Kommnexcs! ¢ nepenocom 3apsiaa (KI13), ux pons B xumumu.

4. Kucnorel JIstouca. KécTkne n MArkue KUCIOTHI 1 OCHOBAHHS.

5. OpOuTanbHBIN U 3apsIIOBBI KOHTPOJIb.

6. [Ipumenenne npuanmma JXMKO k opranndecknm peaxiusiM. Kucinorsr bpéncrena.

7. CBsI3b MEXy IPOTOHHOM U JIIOMCOBCKOW OCHOBHOCTBIO, ypaBHeHHe DBap/ca. PazdaBienHble

PacTBOPBI.

CemuHapckoe 3ansitue Ne9 — 4yaca.
Bonpocsl 115 o0cyxneHus:
1. CurmaTtpornHble neperpynnupoBKy (curMaTpomnHsie cisurn). Onpeaenenue. Kinaccudukanus.
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2. [Topsimok curmatporaoro casura. [pumepst [1,2], [3,3] 1 ApyruX CUTMAaTPOITHBIX CIBHUTOB.

3. ApoMaTHIecKoe U aHTHAPOMATHIECKOe mepexoanoe coctosuue. [1,2]-Capurm.

4. Ileperpynnuposka Baruepa-MeepBeliHa 1 MHMHAKOJIMHOBAs IEPErpyNIUpPOBKa. Murpanus Bojioposia u
ANKWIBHBIX TPYIII.

5. Hexnaccuueckue kapOOKaTHOHBL.

6. Crepeoxumus neperpynnupoBku Baruepa-Meepselina. Murparus apuna.

7. ®enonnensie noHBL. KapbenoBas neperpynmmposka Bombda.

TunoBble BApUAHTHI TECTOBBIX 3aJaHUI
1. YacTuria ¢ HecIrapeHHBIM 3JIEKTPOHOM HITH CBOOOIHOM BAJICHTHOCTBHIO HAa3BIBACTCS

1) nykneodu;

2) aneKTpoduT;

3) cBOOOAHBIN paanKal;
4) 3aMeCTUTEITb.

2. OCHOBHO# THIT peakIyii sl MPEJCIHHBIX YTIIEBOIOPOIOB

1) Sg — paauKanbHOE 3aMEIICHHUE;

2) E — oTuieruienue;

3) At — aneKkTpohHITbHOE TIPHCOCTUHEHNE;
4) Sn— HyKII€OpHITBHOE 3aMEIIICHHUE.

3. 'a3ohazHoe HUTpOBaHHUE aTKAaHOB Pa30aBICHHON a30THOM KHUCIOTON HA3bIBACTCS peaKIneit

a) Bropma;

0) Konogasnosa;
B) Kyueposa;

) 3eIUHCKOTO.

4. Jlana nenovka npeBpaiieHuii, B KOTOPOr

HBr NaOH KMnO,
CH3—CH—CH; — = X — > X2 —— X3
cnupT BoJa
OH
B KOTOpPOI BeliecTBO X3 uMeeT hopMyiy:
1) CH;—C——CHj,4 2) CHz3—CH,—CH,—OH
o) //0
OH OH H

5. KauecTBeHHasi peakiius, XapaKTepHasi U1l BCEX aJIKCHOB, aJIKWHOB U aJIKa/IHCHOB,;
1) «cepeOpstHOTO 3epKaiay;

2) obecuBeunBaHue OPOMHON BOJBI;

3) mocHHeHHe JTaKMyca;

4) obpazosanne ocamaka ¢ [Cu(NHs)2]Cl.

6. Peaknus JleOeneBa COOTBETCTBYET OIMCAHMUIO:
1) omHOBpEeMEHHOH AeTHApaTaliy U JETUAPUPOBAHUIO ATAHOIIA;
2) ruapaTaluuy aNKUHOB B IpUcyTcTBUU cosell pTyTH (11);
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3) BBEJCHMIO YIJICBOIOPOIHOTO paarKajia B OEH30JIbHOE KOJIBIIO;
4) yIUIMHEHHE YTIIEPOTHOTO CKENIeTa.

7. ITlo JIaHHOMU cxeMme CHHTE3a I'punbsapa
CH3-HC = O + CH3-CH:MgBr — ... + H:O — ...

1) 6yranon-1;

2) 2-MEeTHUIIIPOIIaHOI-2;

3) 6ytaHon-2;

4) 6yTaHOH.

8. CynbdupoBanue (heHoNa TP KOMHATHOW TeMIlepaType MPUBOJHUT K 00pa30BAHUIO:

3-TUAPOKCHOCH30JICYTE)OHOBON KHCIOTHI
4-runpoxcuOeH30ICyTH(OHOBOM KHCIOTHI
2-THIPOKCHOEH30IICYTH(OHOBOM KHCIOTHI

4-runpoxcuben3on-1,3-mucyp(hOHOBOM KHCIOTHI

9. Kucnotusle cBoWCTBa (DEHOIOB YBEINYMBAIOTCS B PAAY:
n-Kpe3ou - PeHox - n-HUTPO(EHOIT - MUKPUHOBAS KUCIOTa
n-HUTPO(EHOI - 7-KPE30JI - MUKPUHOBAsK KUCIOTA - (PEHOI
(heHo - n-Kpe30J1 - n-HUTPO(EHOII - MUKPUHOBAST KHCIIOTa

n-Kpe30i1 - GeHOI - MUKPUHOBAs KUCIO0TA - n-HUTPO(DHEHOI

10. Io peakuu KOpbeBa THOQEH NOTYHAIOT U3 MUPPOIIA O ACHCTBHEM:
BO/JIBI

aMMHaka B IpUcyTCcTBUM Katanuzatopa Al,Oz

aMMHaKa B PUCYTCTBUH HICTIOYH

CEpOBOJIOPO/Ia B IPUCYTCTBUM KaTanu3aTopa Al,O3

MOJXHO

IOJIYYUTH

11. B kucnoii cpesae npu HeOONBLIIOM H30BITKE (PEHOJIA B PEAKLIUU THIPOKCUMETHIIMPOBAHMUS TIOTy4aeTcs

pe3on
HOBOJIaK
(heHondopManpIernIHas CMOJIA

pe3uTOINI

12. ®opmyina coenHEHus, B KOTOPOM aTOM Bogopoa ruapokcorpynmsl  -OH Haunbonee nmoaBukeH:
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CHsCOOH
CHFCOOH
CHBrCOOH
CH2CICOOH

13. Peakiiuu THAPUPOBAHUS COOTBETCTBYET CXEMA:
... tH,0 — C,HsOH

... Hz— C3Hs

...— CHs+H>

...— CoH4+H0O

Hit04

14. JleBoii yactu ypaBuenust CsH;OH ” COOTBETCTBYET IIpaBasi 4acTh:

CsHg+H20
3CO2+2H;0
CoHs+ HO

CO2+2H,0

15. Kakas ¢popmyna siBiseTcst popMyIIon paguKana, Ha3pIBA€MOTO BUHII?
CH;—

CH;—CH,—

CHs;—CH—

|
CH;

CH;
|
CH,—C—
|
CH,

CHQZCH_

16. Peaxmust Bropiia COOTBETCTBYET ONMCAHUIO:

THIpaTalliy alleTUIICHA;

YAJIUHEHHIO YTIIEPOJHOrO CKEJETA;

BOCCTAHOBJIEHHIO HUTPOIIPOU3BOIHBIX METAINIAMHU B KHCIION CpeJie;

OZ[HOBpeMeHHOﬁ ACryupaTaliui U ACTUAPUPOBAHUIO 3TAHOJIA.
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17. TpeTHYHBIM OHOBAJICHTHBIM YTJICBOAOPOIHBIM PAIUKAIOM SIBISCTCS:
HEOI'€KCHIT;

OCH3UINIEH;

AJUIATL;

TPEeT.-MIEHTHUIT;

HU30IICHTUII.

18. BunimHaabHBIM ABYXBaJCHTHBIM YTICBOAOPOIHBIM PAAUKAIOM SIBISICTCS:
OCH3UIINIEH;

(henn;

M—TOJINI;

o—(heHuneH;

—(eHMIIEH.

Memoouueckue ykazanus K peuienuio RPaKmuiecKux 3a0ay, KOHmpoJavHou paoonmol
Mexanuszmol peakuuii Op2aHuUYecKux coeOuHeHuil

Peaknym ankaHoB (peakiuu paauKalbHOTO 3aMerieHns SR)

B monekynax ankanos cBsa3u C-H npoctpaHCTBeHHO OoJiee JOCTYIHBI JJIs aTak APYTUMHU YaCTHIIAMH,
yeM MeHee npounble cBsizu C-C. B ompeneneHHBIX YCIOBHUSIX MPOMCXOAMUT pa3pblB UMeHHO C-H-cBsizeil u
OCYILECTBIISIETCS 3aMEHa aTOMOB BOJIOPO/ia Ha IPYTHe aTOMbI WIIM TPYIIIBI aTOMOB.

TI'anozenuposanue

["ajoreHupoBaHNe AJIKAHOB — pEaKkUHs 3aMELICHUS! OJHOr0 Wi Oojiee aTOMOB BOAOPOJA B MOJIEKYJIE
aJIKaHa Ha T'aJIOT'CH. HpOI[yKTI)I PCaKIM Ha3bIBAIOT raJIOrCHAJIKAaHAMU WJIM TaJIOTCHOIIPONU3BOAHLIMH AJIKAHOB.
Peaxiust ankaHoB ¢ XJ0poM 1 OPOMOM HJIET HA CBETY WJIM IIPH HAIPEBaHUH.

Xnopuposanue memana.

[Ipr mocTaToOYHOM KOJMYECTBE XJIOpa peakius MPOJOIDKASTCS NANbIle M MPUBOIUT K 0Opa30BaHHIO
CMECH MPOJYKTOB 3aMeIIeHus 2-X, 3-X U 4-X aTOMOB BOJIOPO/IA.

Peaknust ramoreHUpoOBaHUS aJKaHOB MPOTEKAET MO PAJAUKAILHOMY IIETTHOMY MEXaHU3MY, T.e. KaK Ielb
MOCIIE0BATENBHBIX PEBPAICHUH ¢ y4acTHEM CBOOOIHO-PAIUKAIEHBIX YaCTHII.

MexaHu3M paJiuKaIbHOTO 3aMEIICHUS:
— 3apodicoenue yenu - TIOSIBIICHUE B 30HE PEaKIMU CBOOOTHBIX paaukaioB. [lom melicTBHEM CBETOBOU SHEprum
TOMOJIUTHYECKH paspymaercs cBsizb B Monekyse Cl:Cl Ha aBa aToma XJiopa ¢ HECHapeHHBIMH 3JIEKTPOHAMHU
(cBobommsre paaukasn) :Cl:

hv
Cl, —>2Ct
— pocm (pazsumue) yenu. CBOOOTHBIE pauKabl, B3aUMOACHCTBYS C MOJIEKYJIaMH, IOPOKAAIOT HOBBIE
paauKaisl U pa3BUBAIOT LENb IPEBPALLCHUI:
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¢ CH3 + C12—> CH3C1 + Cl'
— 06pb16 yenu. PaILI/IKaJ'H)I, COCMHSACE APYT € APYT'OM, O6pa3yIOT MOJICKYJIbI U O6pBIBaIOT Oeb npeBpameHHﬁ:

:CH; + -Cl — CH,CI

‘CH; + ‘CH; —> CH3—CH;4
[Ipu xnopupoBaHUM WM OPOMHUPOBAHHMH ajKaHA C BTOPHUYHBIMU WM TPETUYHBIMU aTOMaMH yriepoja
Jierde BCETO WIET 3aMelIeHHe BOAOPOAa y TPETHYHOTO aToMa, TPyAHEe Yy BTOPHUYHOTO W €Iie TpyAHee Y

MEPBUYHOIO:

H3C—CH,-CH3 +Bry _}hv H3C—(|3H—CH3 + HCI
Br
Humpoeanue anxkanos
Ha ankans! neficTByeT pa30aBieHHas a30THAsI KUCJIOTA IPH HATPEBaHUU U JaBJICHUU. B pe3ynbrare mpoucxonut
3aMelIeHre aToMa BOJOpOJa Ha OCTAaTOK a30THOW KUCIOTHl —HUTporpymnmy NO;. DTy peakiuio Ha3bIBalOT
peakyeil HUTpOBaHUs, a MPOLYKThI PEAKIIUM —HUTPOCOEANHEHUSIMHU.

CxeMa peakuuu:
140-150 °C,P
R-H +HO-NO; ———— R—-NO2 + H:0

Peakuum ankeHoB (peakuuu 3jaekTpoduibHoro npucoefunenus AdE)
AJIKEeHBI BCTYMAIOT B Pa3HOOOpa3HbIE pEaKIuy MPUCOSTNHEHNSI.

AnkeH PeareHTt MpogykT Bug peakuun
—C=C— +H, N'—> _Cl:_cl;_ MmaopupoBaHue
T
| U (BoccTaHoBneHMe)
| |
—C=C— +Brp —— —?—CI— lanoreHnpoBaHue
I Br Br
|| MmpporanareHupoBaHue
—C—%— +HC|l—— —C-C— Aap P
T
| H CI
—C:%— + H,0 . —é—Cl— Mmapataums
T
I H OH
kaTanmsaTtop ||
— > (_c_rc— Monumepunsauus
ot (b, mommenioas

TI'anozenuposanue (npucoeounenue 2a102eH08)
IIpucoeaunenue rajgoreHoB no ABOMHOM cBsi3n C=C mpoHCXOAWT JIETKO B OOBIYHBIX YCIOBUSX (TIpH

KOMHATHOM Temmeparype, 0e3 Kartaiamsaropa). Hampumep, ObICTpoe 00ecLBEUMBAaHHME KPAaCHO-Oypoil OKpacKu
pactBopa 6poma B Bojie (OpOMHOI BOJIBI) CITY’KUT KAUeCTBEHHOW peakinel Ha HaIuInue BOMHOM CBSI3H:
CH=CH - CH3+Br,— CH3z - CH - CH:

nponuiexn | |
Br Br

1,2-0ubpomnponan

OTHn pCakiynu MNpPOTCKAOT MO MCXAHU3IMY BJICKTpO(l)I/IJ'IBHOI‘O npucocaAuHCHUA C TCTCPOJIUTUUCCKUM

Pa3pBIBOM CBsi3€il B MOJIEKYJIe TaJIoTeHa.
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IIpu marpeBannu 1m0 500°C BO3MOXHO pamuWKaIbHOE 3aMEIICHHE aToMa BOJIOpOa IPH COCETHEM K
JIBOMHOM CBSI3U aTOME YIJIepoJa:
CH,=CH - CH3+Cl,— CH,=CH — CH, — CI + HCI

Tuopozanozenuposanue (npucoedunenue 2ano2eH06000pP0008)
CH,=CH; +HCl — CH;-CH;
Omunen | |

H Cl

XJaopasman

Peaknust wper mo MexaHW3MY 3JEKTPOMUIBHOTO MPHUCOSAMHECHUS C TETEePOIUTHYCCKHUMPA3PhIBOM
cBsi3eil. DiekTpoduiiom siBisieTcst mpoToH HY B coctaBe Mostekyibl rasorenoBoaopoaa HX (X - ramoren).

MexaHuam anekTpoubHOro NPMcoeanHeHns
H+
\ / . | cTagust \ i / Il ctagus 'T' ©)
c=Cc_+H — | c=C —> —C-C—
/ \ 6bICTPO / \ mMeaneHHo [
KapbokaTnoH
T—KOMMNIeKC
|T| ® i Il ctagusa |T| >|(
—c-c— X — —Cc-C—
| | 6bIcTpO | |

Hamnpagnenue peakiuy NpUCOETUHEHUS TaJOr€HOBOJOPOJIOB K aJKeHaM HECUMMETPUYHOTO CTPOSHHUS
(manpumep, k nponmneny CH,=CH-CH3) onpenensiercs npaBuiom MapKkoOBHHKOBA:

B peakmusax mpucoeauHeHHs MOJISPHBIX MoJjekyn Thna HX K HeCHMMETPHUYHBIM aJKeHaM BOIOPOJ
MpUCOEUHSCTCS K O0Jiee THAPOTeHU3UPOBAHHOMY aToMy yIiiepoja Npu JBOWHON cBs3H (T.€. aTOMY yIiepoja,
CBSI3aHHOMY C HauOOJBLIMM YHCJIOM aToMoB Bojopoaa). Tak, B peakuun HCl ¢ mpommnenom u3 aByx
BO3MOXHBIX CTPYKTYPHBIX H30MEPOB 1-XJIopHpornaHa U 2-XJI0pIponana, 0opa3yeTcs HOCIeTHHMN:

CH,=CH - CHs+ HCIl — CHs - CHCI — CHs

nponuieH 2-xn0pnponan

Bo3MoXHO mpoTekaHHe peakiuy MPHCOCTUHEHUS K ajKeHaM NpOTHUB NpaBwia MapkoBHHKOBa. Tak,
€CITM peaKUyst MPUCOCTUHEHUS HIET HE MO MIEKTPOPUIBLHOMY, a 110 paguKaJbHOMY MexaHu3Mmy. Peakuns HBr ¢
mporwieHoM B npucytctBuu rmepokcuoB (H2O» mmmR,0;), oOpasyrommx cBoOOIHO-paIUKaNIbHBIE YaCTHIIBI
(HOe¢ nnmu RO¢), mpoucxoauT mo paauKaJIbHOMY MEXaHU3MY U HJIET MPOTHB MpaBuiia MapKOBHUKOBA.

Tuopamayusn (npucoedunenue 600wt)

CH2=CH, + HzOﬁCHz — CH;
| |
H OH
I'vapatanys  OPOUCXOAWT B NPUCYTCTBUH — MHHEPAIBHBIX  KHCIIOT 10  MEXaHU3MY
AIIEKTPOPHIBLHOTO PHUCOETUHEHHS:
1-a cragus: CH,=CH, + H*—CHj3 —H;

®
1-a ctragmsa: CH,_—CH, +HY — » CH;—CH,

® ®
2-a ctagusi: CH3—CH, + !(I)—H _ CH3—CH2—CI)—H
H H

®
35 ctapus; CH3™—CHp—O—H ——— CHy——CH,;—OH + H*

Peakuum aJKUHOB
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peaKIuu npucoenHeHus K aaxkuHam (Adg)
T'uopuposanue
B npucyrcTBun Metanmndeckux karanu3atopos (Pt, Ni) alkuHbI IPUCOSIUHSIFOT BOAOPO/
¢ oOpa3oBaHHEM aJIKEHOB (pa3phIBACTCS TIEPBast T-CBA3b), a 3aTeM alTIKaHOB (Pa3phIBaeTCs BTOPAs T-CBS3h):

H2(Ni) H2(Ni)
R-C=C-R*——R - CH=CH-R’ ——CH3 - CH>~ CH~R’
ovICmMpo

[Tpu ncnonp30BaHNM MEHEE aKTMBHOT'O KaTaJIM3aTopa TUAPUPOBAHUE OCTAHABIIUBACTCS HA CTaIUU
00pazoBaHMs ATKEHOB.
Tanozenuposanue

OnekTpoUITbHOE MPUCOSIMHECHUE TaJIOTCHOB K AJIKMHAM NIPOTEKAeT MEJICHHEE, YeM IS aJIKCHOB.

R-C=C-R’-5R- CBr=CBr- R’ —>CHs — CBr,- CBI- R’
ovICmMpo
AnKUHBI 00ECI[BEYHBAIOT OPOMHYIO BOJY (KaueCTBCHHAS PEAKITHS).
Tuopozanozenuposanue
[IpucoenuHeHne TaJOrCHOBOJOPOJOB TaKKe HJIET IO SJICKTPOPHILHOMY MeXaHusMy. I[IpoaykTh
MIPUCOEAMHEHNS K HECHMMETPUIHBIM aJIKIHAM OTIPENEISIFOTCS MPaBIIOM MapKOBHHKOBA:

HCl HCl
CH3; - C = CH—CH3 - CCI=CH;—CH3s — CCl,— CH3
Tuopamayusn (peaxyus Kyueposa)

[MpucoeauHenne BOIBI MPOMCXOAMT B NPHUCYTCTBUHM Karanuzatopa comu pryta (II) m wummeruepes
o0pa3zoBaHNE HEYCTOMYMBOIO HEMPEAEIBHOTO CIIUPTA, KOTOPBIH H30MEPHU3YETCsl BYKCYCHBIN anblerus (B ciaydae
aleTHJICHA):

HgS04
H-C=C-H+H.0——[H-C=C-H]—>CH;-C-H
H HO O

Bununoswiii cnupm  Yxcychuiil anvoecuo
WJIH B KETOH (B CIIy4ae APYTUX aJKUHOB):

HgS04
CH3—CECH+H20—>[H—C = CH?_] — CHs—C - CHs
OH O

Ayemon (kemon)

Kuciornsle cBoiicTBa ankuHoB. O0pa3oBaHue coJiei

AneTusieH U €ro TOMOJIOTH C KOHIIEBOH TpPOMHON CBSI3bIO (QJIKHHBI-1)BCICACTBUE TOJSAPHOCTH CBS3U
C(sp)-H nposBnsitoT cnaOble KUCIOTHBIE CBOWCTBA: aTOMBI BOJOPOJA MOTYT 3aMeELIaThCsl aTOMaMy MeTalia.
[Ipu 3TOM 00pa3yIOTCS COMM — ayemuaeHUObI.
2HC=C «— H + 2Na— 2HC =CNa +Hx?

ITpu B3anMoaelcTBUY aneTHIeHa (MJIM) C aMMHAaYyHBIMU PacTBOPaMHU OKcuaacepedpa min Xjiopuaa Mean
(D) BRIMAArOT Oca ki HEPACTBOPUMBIX AlleTUICHUIOB:
HC = CH + 2[Ag(NH3),JOH — AgC=CAg| + 4NHs + 2H>
CHs; - C=CH + 2[Ag(NHz3)2]JOH — CHs — C=CAg| + 4NHs + 2H>

O0pa3oBanue Oenoro ocajka ameTwieHuaa cepedpa (MM KpacCHO-KOPHUHEBOTO —alleTHICHH 1A
MEJIN)CIYXKHUT KauecmeenHol peakyueli Ha KOHIIEBYIO TPOHHYIO CBS3b.
ATETHIIEHUIBI pa3IaraloTcs Py AEHCTBUU KUCIIOT:
AgC=CAg + 2HCI - HC=CH + 2AgCl|

Peaknuu apeHoB (peaknuu 3J1eKTpopUIbLHOTo 3amMeleHus: SR)

T'anozenuposanue
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3amMenieHre aTtoMa BOJOPOAAa B OCH30JIBHOM KOJBIE Ha TallOTEH MPOUCXOJUT B MPHUCYTCTBHH
KaTam3aTopoB (KUCIIOT JIpronca):
Cl

AICI
+ C|2 3

+ HCI

Humpoesanue
BeHzon pearupyeT ¢ HUTPYIOIICH CMEChIO (CMEChIO KOHIICHTPHPOBAHHBIX a30THON HCEPHON KUCIIOT):
Cxema peakuuu xrnopupoBaHusi 6eHsona

H AlCI, cl

+Cly ————— + HCl

Ponb kaTanusatopa - o6pasosaHue anektpoduna Cl*

¢l . ca
:Clicl: + Al:Cl === :CI"+ Cl:AI:Cl
SR e

Ankunupoeanue (peaxyua @puoenn-Kpagpmca)
3amelieHne aTomMa BOAOPOAA B OCH30JBHOM KOJIBIIE HA QIKWIBHYIO TIPyNNy(aikuiuposawue)
MPOMCXOIUT HOA AEHCTBHEM aJKWITAIOTCHUIOB HIIH aIKEHOB B IIPUCYTCTBUH KaTaau3aTopoB (Kuciot Jlptonca):

CxeMa peaKkuuu HUTpoBaHuUA GeH3ona

+ HO:NO, —— + H,0

Ponb cepHoil KUCTOThbI - 06pa3oBaHue anektpoduna NO,*

HNO3 + 2H2804 —NOZ+ + H30+ + 2HSO4-

KaTUOH
HUTPOHUA

AnkunupoBaHue 6eH3ona ankeHamu

¢
[eH B Ack Hel CHon,
_— N - =
CH; CH2
nponunex M3onponun6eHson

(kymon)
Peaknum cniupToB

Peakyuu no ceasu O-H

K naunbonee xapakTepHBIM peakiusM T'HAPOKCHCOEIMHEHHM, HIyIIUM C pa3peiBoM cBsisu O-H,
OTHOCSITCSA:
- peakLny 3aMeIIeHHUs aToMa BOAOPOAa Ha MeTasll (KUCIOTHBIE CBOWCTBA);
- peakIny 3aMelIeHHs aTOMa BOJIOPO/ia Ha OCTATOK KUCIIOTHI (00pa3oBaHMe CIOKHBIX (PHUPOB);
- peaKkIUK OTILEIUIEHNS BOJIOPOia IIPY OKUCICHUU U AETUAPUPOBAHUM.

PeaknpionHast crmtocOOHOCTh OJHOATOMHBIX CIIUPTOB B peakiusix mo cBsizu O—H:
CH3OH > nepBu4HbIe > BTOPUYHBIE > TPETHYHBIE.
Kucnommuwie ceoticmea cnupmos
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OHOATOMHEIE CIUPTHI pearupyioT ¢ akTuBHBIMU MeTaimiamu (Na, K, Mg, Al u ap),00pa3ys comnu -
QITKOTOJISITHI (QJIKOKCHIBI):
2R—OH + 2Na = 2RO-Na* + H>
2CoHs0OH + 2K = 2Co,Hs0-K* + H»

AJKOTOJATHI IO/ JEMCTBUEM BOJIBI TIOJTHOCTHIO THAPOIU3YIOTCS C BBIACIICHUEM CIIUPTA U THAPOKCHAA
MeTaja;
C2H50K + H20 = C2H50H + KOH

Cruptel — Oojee cnabble KHCIOTBI, YeM BOJa, T.K. aJKWIbHBIA pagukai, nposBisii +/-3¢¢exrT,
MOBBIIIACT EKTPOHHYIO INIOTHOCTh HAa aTOME KUCIOPOAa U yMeHbIIaeT nossipHocTh cBsizn O—H. [Tostomy npu
B3aMMOJICHCTBUH CITUPTOB CO IEI0YAMH ANKOTOJISITH IPAKTHYECKH HE 00pa3yloTes:
Peaxyuu no ceazu C-0

Hawnbonee xapakTepHbIe peaKITui THAPOKCUCOSTNHEHIH, MPOUCXOAIINE ¢ pa3peiBoM cBs3u C—O:
- peakuus 3amenienuss OH-rpynmel Ha ranoreH win Apyryio HykieopuisHyto rpynmy(RO-, NH:
- ¥ T.I1.), HAyNIas 0 MEXaHu3My HykleodmibpHOTo 3amernieHus SN;
- peakuus otmeruieHus (muvuHupoBanus) OH u H oT cocemnux atomoB yriepoaa(BHYTpUMOJIEKYISIpHAS
JETUPATAIUS CIIUPTOB — 00pa30BaHKUE AIKCHOB);
- peakuusa 3amemieHust rpynnsl OH npu paspeiBe cBsizu C—O B onHOM Mojekyne u3zamemeHus aromMa H ¢
paspeiBoM cBs3u O—H - B apyroil Monekyne THIAPOKCHUCOEAMHEHUS (MEXMOJEKYyIspHas AeruapaTanus —
o0pa3oBaHHe IPOCTHIX AIPUPOB).
Peaxyuu 3amewyenus OH-zpynnoi

3amemienue ruapokcuiaa OH Ha rajgoreH mpouMCXOOUT B peaklMy CIUPTOB C TaJOT€HOBOJOPOJaMHU B
MPUCYTCTBUH KaTallM3aTopa — CHJIBHOW MHUHEPaTbHOW KUCIOTHI(Hampumep, KoHM. H>SOs). Ilpu sToM cimpTsl
MPOSIBIISIIOT CBOMCTBA CJIA0BIX OCHOBAHH.

H+
CzH5OH + HCI =CzH5CI + Hzo

aTunxnopun
Hyxneodun — xnopun-aanon Cl:™ — 3amemraer rpymmy HO:—
[Tpy MeXMOIIEKYIISIPHON JETHAPATAIIH CITUPTOB TaKXKe MPOUCXOIUT HyKiIeopmipHoe 3amemeHue: OH-
TpyIa B OJTHON MOJIEKyJIe CupTa 3aMeraercs Ha rpymry OR apyroii MOJIeKyIIbL.

H,SO
C,HsOH + HOC,Hg ~—= g CoHsCOC,Hs + Ho0
t<140°C duamusosbli
aghup

Peaxyuu decudpamayuu cnupmos

OTwmwenyienne  BOABI  OT  MOJIEKYNl — chnupTa  (ZeruapaTtauusi COMPTOB) B 3aBHCHUMOCTH
OTYCIIOBUMIIPOUCXOIUT KaK BHYTPUMOJIEKYJISIpHAS HIIH MEKMOJIEKYIISIpHAs peaKiusl.

BHyTpuMonekymsipHas JAeruparalys CIUPTOB C 00pa3oBaHHEM aIKCHOB HJIET B TNPHUCYTCTBUH
KOHLEHTPUPOBAHHOW CEpHOM KHCIOTHI ITpH Harpesanu Boiie 140 °C.Hanpumep:
H,SO,

CH;—CHCH
t>140°C

[ |
H OH
B tex ClIydasX, Korjga BO3MOXXHBI 2 HaIpaBJICHUA PCaKIIUH, HAIIpUMEP:

CH3'CH:CH2 + HZO

——> CHz;—CH__—_CH—CHj
CHy—CH,—CHOH-CH, 12804 | |
-H,0

— CH3_CH2_CH:CH2
I

JeTUapaTaIis UAeT NIPEerMYIECTBEHHO B HampasiieHHH I, T.e. mo mpaBmity 3aiinieBa — ¢ oOpa3oBaHueM Oosee
3aMEIIEHHOr0 aJKeHa (BOAOPO/ OTIICIUIAETCS OT MEHee THAPOTeHU3NPOBAHHOTO aTOMa yIiiepoaa).
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MeXMONIeKyIIsIpHass JeTHApaTanus CIAPTOB TPOMCXOMHUT Tipw Temmeparype Hmwke 140 °C ¢
00pazoBaHUEM MPOCTHIX d(HUPOB:

r_———

C:HsOH.  H,s0,
- W Co,H50C,Hs + H,O

Lo
CQH5'9|_'|_E AN3TUNOBbIN
achup

Peakuum ajab1eruioB 1 KETOHOB
Jy1s kKapOOHWIIBHBIX COSAMHECHUH XapaKTePHBI PEAKIIMU PA3INIHBIX THIIOB:
- MPUCOEANHEHNE TI0 KapOOHUIIFHOU TPYTITIE;
- OJIUMEPH3AIIHS;
- KOHJICHCAIINS,
- BOCCTaHOBJICHHE U OKHCJICHHE.
BonbIMHCTBO peakiuii anbIeru/I0B U KETOHOB IIPOTEKAET M0 MEXaHU3MY
HykieopmipHOTO pucoeanaenns (AN) o ceszu C=0.
PeaknnonHast CioCOOHOCTH B TAKUX PEAKIIUAX YMECHBIIACTCS OT ajIbJICTHIOB K KETOHAM:

H\ H\ R\
C=0 - C=0 > C=0

H” rR” R’
"t'OpT‘.‘I-’l]’IbHETH’ﬂ ANlBAETHIEL EETOHEL

Peaxyuu npucoeounenusn no KapoOoOHUIbHOI cpynne

[IpucoennHeHne OONBITMHCTBA PEareHTOB MO ABOWHON cBsA3u C=0 MPOUCXOANT KaK HOHHAS PEAKITUs 110
MEXaHU3My HyKJIeomibHOro mpucoeauneHuss AN

[IpucoeanHeHNEe TMaHOBOOPOTHOM (CHHUIBHOMN) KucIoTel HCN:

o+ 6— &+ 0—
R—(IJZOI + H-CN —> R-C=0QH

|
H\ CN
Ol—TUAPOKCUHUTPUN

(umaHrMapuH)

DTa peakiys UCIOIb3YETCs JUTSl YIUIMHEHHS YTIICPOIHOM [ETTH,a TAKKE JUTS TTOTYUCHUSI 0.
rugpokcukucior R-CH(COOH)OH no peakuuu:

R-CH(CN)OH + H;0 — R-CH(COOH)OH + NHs

[IpucoennuHeHne CIMPTOB ¢ 00pa30BaHUEM TOJyalleTaei (B MPUCYTCTBUH KUCIIOThI HIIM OCHOBAHUSI KaK

KaTaJm3aTopa):
H (IDR'
R_gzo * R|O_H R_?_gﬂ nonyaueTaanbm
H *—, H D rmapoKcun
nonyaueTtanb

Tonyayemanu- coeIMHEHNs, B KOTOPBIX aTOM YTJIEpOia CBSI3aH C THAPOKCHIBHOW 1 alkokcibHOH (-OR)
TpyIaMH.

BaumogpeiicTBue monyarerais ¢ erle OJHONH MOJIEKYJIOW CrupTa (B IPUCYTCTBUU KUCIIOTHI) TPUBOAMT K
3aMEIICHHIO MOJTyaleTalbHOTO THAPOKCHIIA Ha aJKOKCHIIBbHYIO rpynmy OR' u 0Opa3oBaHmIo aneTans:

OR " OR

R-C-OH + RO—H R-C-OR' + H-OH
H H

nonyaueTtanb aueTtanb

Tunbi peaKIII/IOHHOCHO(!OﬁHle yacTul
Op61/ITaJ'IB C HCCIIAPCHHBIM JJICKTPOHOM, IIpUHAJICIKAIlasd OAHOMY aTOMYy, MOXKCET NEPCKPbLIBATLCA C
0p6I/ITaJ'IBIO APpyroro aroma, Ha KOTOpOﬁ TAKXKXC HAXOOUTCA HeCHapeHHLIﬁ OJICKTPOH. HpI/I 9TOM IIPOUCXOAUT
00pa3oBaHNE KOBaJICHTHOMN CBS3H 1I0 OOMEHHOMY MEXaHHU3MY:
He +eH —H:H, unuH-H
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OOMEHHBIN MeXaHW3M 00pa3oBaHMs KOBAJICHTHOW CBS3M pean3yeTcsl B TOM cliydae, eCiau oOrmas
HNIEKTPOHHAS Tapa 00pa3yeTcst U3 HECIapEHHbIX IEKTPOHOB, IPUHAUIKAIINX Pa3HbBIM aTOMaM.

[TpoueccoM, MPOTHUBOMOJIOKHBIM O00Pa30BaHHUI0 KOBAJEHTHOW CBS3M MO OOMEHHOMY MEXaHU3MY,
SBIISIETCS PA3phIB CBSA3M, IPH KOTOPOM K KaXKIOMY aTOMY OTXOJUT IO OJJHOMY SJICKTPOHY (TOMOJIHUTHYECKHUH THIT
paspbiBa). B pesynbraTte 3TOro 06pasyrorcs 1Be He3apsHKEHHbBIE YaCTHIIBI, UMEIOLINE HeCTIapEHHBIE SIEKTPOHBL:
R:R=Re*+R-

Takne gacTHIBI Ha3BIBAIOTCS CBOOOTHBIMU pafKaIaMH.

CBo0oHBIE PAIMKAJIbI — aTOMBI HJIM TPYIIIBI aTOMOB, UMEIOIINE HECTIAPEHHBIE HIICKTPOHBI.

CB000IHOpPaIMKAIbHBIE PeAKIUH — 3TO PEAKIMH, KOTOpHIE INPOTEKAIOT IOJ ACHCTBHEM W IIpU
y4acTUH CBOOOIHBIX PauKaIOB.

B xypce HeopraHHUECKONH XMMHUH 3TO PEaKkUK B3aUMOJEHCTBUS BOJOPOAA C KHCIOPOAOM, FaloreHaMHU,
peakuy ropeHus. Peakiy 3Toro THIa OTINYAIOTCS BEICOKOH CKOPOCTBIO, BBIICIIEHHEM OOJIBIIOr0 KOJIWYECTBA
Tera.

KoBanenTHass cBA3p MOXET 00pa3oBaTbcsi M IO JOHOPHO-aKIENTOpHOMY MexaHm3My. OmHa u3
opOuTaneii atoma (WJIM aHHOHA), HA KOTOPOW HAXOAWTCS HETOJENICHHAs HJICKTPOHHAS IT1apa, MEePEeKphIBAaeTCs C
HE3aT0JIHEHHON OpOUTAJBIO IPYroro aroMa (MM KaTHOHA), MMEIOIIET0 He3aloJHEHHYI0 OpOHTallb, TIPH 3TOM
(bopMupyeTcs KOBaJICHTHAs CBSI3b, HAIIPUMED:

H"+O-H—>H-0O-H

Pa3pbIB KOBaJICHTHOH CBSI3M MPUBOAMUT K 00Pa30BaHHIO MOJOKUTEIBHO M OTPHLATEIFHO 3apsHKEHHBIX
qacTHIl (TETEPONIUTUIECKUI Pa3phIB); TaK KaK B JaHHOM ciydae 00a AJIeKTpOHA U3 OOIIel AIEeKTPOHHOH maphl
OCTaIOTCS NPU OJHOM M3 aTOMOB, Y IPYrOro aToMa MoJyvYaeTcsl He3aloIHeHHast OpOUTAalb:

R|:R=R"+R~
PaCCMOTpHM SJICKTPOJIUTHYECCKYIO TUCCOLNAIINIO KHUCIIOT:
H|:Cl=H"+CI

MOXHO JIeTKO JOTajaThCs, YTO YacTHIA, WMEIOIAas HETOAEJCHHYI0 JJIEKTPOHHYI0 Tapy R: ™, T. e.
OTPHLIATENLHO 3apsDKEHHBIM HOH, OylIeT IPUTITUBATHCS K MOJ0KUTEIFHO 3apsHKEHHBIM aTOMaM HITH K aToMa,
Ha KOTOPBIX CYIIECTBYeT MO KpaiHed Mepe 4YacTW4HBIA WiIH d(P(EKTHBHBIN TONOKHUTEIBHBIA 3apsil.

YacTumbl ¢ HEMOJCNICHHBIMUA DJIEKTPOHHBIMU TapaMU  Ha3bIBAIOT HYKACODUILHBIMU — A2eHMAMU
(nucleus — «sapo», MONOKHUTEIBHO 3apsDKCHHAs 4acTh aroma), T. €. «IPY3bsMI» sIpa, MOJIOKUTEIBHOTO
3apsiza.

Hykneopunawl (NU) — aHHOHBI WM MOJICKYJIbI, HMEIOIINE HEMOMCICHHYI0 Mapy 3JICKTPOHOB,
B3aMMOJICHCTBYIOIINE C YYaCTKaMH MOJIEKYJ, Ha KOTOPBIX COCPEIOTOYECH I(P(PEKTUBHBIH IOJIOKUTEITbHBII
3aps.

ITIpumepsr  Hykneopunos: Cl (xnopua-uon), OH (ruzpokcun-anuon), CH3zO™ (MeTokcHa-aHHOH),
CHzCOO' (aueraT-aHnoH).

YacTuipl, UMEIOIINE HE3alOoJHEHHYI0 OpOUTa b, HAMPOTHUB, OYIYT CTPEMHUThCS 3allONHHUTh €€ U,
CIIe/IOBaTeIbHO, OYIyT WPUTATHBATBCS K y4YacTKaM MOJIEKYJ, Ha KOTOPBIX HPHUCYTCTBYET ITOBBINICHHAS
JJIEKTPOHHAS TUIOTHOCTh, OTPHUATENBHBIA 3apsill, HENOJeNIeHHash »JJeKTpoHHas mnapa. OHHM  SBISIOTCS
ANEKTPOPIIIAMH, «IPY3bIMI» JJIEKTPOHA, OTPUIATEILHOTO 3apsijia MM YaCTHI| C MOBBIIICHHON DIIEKTPOHHOU
IUIOTHOCTBIO.

DeKTPOoPUIIBLI — KAaTHOHBI WM MOJICKYJIBI, MMEIOIINE HE3alloJIHEHHYIO J3JIEKTPOHHYIO OpOHTaNb,
CTpEMSIILIMECS K 3allOJHEHUIO €€ 3JICKTPOHAMM, TaK KaK 3TO NPUBOIUT K OoJiee BBIFOAHOM 3IEKTPOHHOU
KOH(UTYpanuy aToma.

DnekTpoQUIIOM ¢ HE3amoJIHEHHOW OpOUTAIIBIO SIBIISIETCS HE JI00ast yacTuia. Tak, HanpuMmep, KaTHOHBI
LIEJIOYHBIX METAIIOB MMEIOT KOH(QUIYpAlMI0O WHEPTHBIX TA30B U HE CTPEMSTCA K HPUOOPETEHHUIO 3JIEKTPOHOB,

34



TaK KaK UMEIOT HU3KOE CPOACmEO K dNieKmpoHy. VI3 3TOro MOXKHO clieNiaTh BBIBOJ], YTO, HECMOTPS Ha HAIWYHE Y
HUX HE3aroJIHEHHOW OpOUTAITH, TOJJOOHBIC YaCTHIIBI HE OYYT SIBISATHCS DIIEKTPOPUIIAMH.

OcCHOBHBIE MEXaHU3MbI NPOTEKAHUS PeaKIUii

BbIiesieHO TpYM OCHOBHBIX THIIA PEArMPYIOMIMX YaCTHI[ — CBOOOJHBIC PAJMKAIbBI, JJICKTPOQUIHI,
HYKJICO(HIIBI — U TPH COOTBETCTBYIOLIMX UM THIIA MEXaHU3Ma PEAKIIHIA:

e  CBOOOJHOPAINKAIIBHBIC,
®  DJICKTPO(]HILHEIE;
e HyneoHUILHBIE.

Kpome kinaccuduranuu peakiyii o THITY Peardpyroniux YacTHIl, B OPraHHICCKON XUMHUHU Pa3IHdyaroT
YeThIpe BUA PeaKkLUWil 10 MPUHIMITY H3MEHEHHS COCTaBa MOJIEKYJI: TIPUCOETUHEHUS, 3aMEILICHHS, OTLICTIICHUS,
WK 3JMMHHUpOBaHus (0T aHri. to eliminate — ymansaTh, OTHICIUIATE) M EPErpyNIUPOBKH. [IpucoeuHeHne U
3aMeIIeHNe MOTYT MPOUCXOUTh TIOJ] ISHCTBUEM BCEX TPEX THIIOB PEAKIIMOHHOCTIOCOOHBIX YACTHIL.

IlepeyeHb KOHTPOIBHBIX BOIIPOCOB M THIIOBBIX 32124 JJIA 3a4eTa 10 JUCHHILINHE
«OCHOBHBIE THIIBI OPTAHMYECKHX PeaKuuiDy
1. OcHOBHBIE THITBI PEAKIUH OPraHMYECKUX COEIWHEHUH: MEepPEerpymniupoBKH, PEKOMOMHAIUS W JHCCOIUAIIHS,
OMMOJICKYJISIPHOE 3aMELICHHUE, IEPEHOC IEKTPOHA.
. lenenue peakuuii Ha HYKJICOPUIBHBIE, SIEKTPOPHUILHBIE U TOMOJIUTHYECKHE.
. [lonsiTHE O KNHETUYECKOM M TEPMOAMHAMUYECKOM KOHTPOJIE pEeaKLIU.
. YpaBuenue ["'ammera. KoHctanThl 3aMecTuTeNeil 1 KOHCTaHTBI peakIii, MX 3HAK U aOCOJTIOTHAS BETMUMHA.

2
3
4
5. ANKuIbHBIC PaUKaJIbl; CTPOSHHE 1 OCHOBHBIE CIIOCOOBI TeHEPHUPOBAHUSL.
6. OcHOBHBIC paguKaI-pajiuKalbHbIe PEAKIUH: PEKOMOMHALINS, JUCTIPONOP-HHOHUPOBAHHE.
7. CUHTJIETHBIE U TPUILIETHBIE KapOCHBI, UX TEOMETPHS, Pa3IMIMMOCTh 110 TecTy Ckeuia.
8. CrtocoObI reHepanny KapOeHOB.

9. KapbonueBsie 1 KapOCHHEBBIE HOHBI.

10. ®axTOpHl, BIHAIOUIAE HA CTAOMIBHOCTh KapOSHHEBBIX HOHOB.

11. KaTuoH Tponuius 1 ero CBOMCTBA.

12. Tlony4yeHnue kapOaHUOHOB B paCTBOpPaX B CYIIEPOCHOBHBIX Cpe/ax.

13. ®akTOpBl, BIUAIOUINE HA CTAOMIBHOCTh KapOaHHOHOB.

14. Kpurepun apoMaTHIHOCTH TI0 XIOKKeI0 1 MEouycy.

15. Ilpasuna Byapopaa-Xoddmana.

16. Knaccudukauusi peakuuil HUKIONPHUCOCIUHEHHUS 110 YHCIY 3JIEKTPOHOB, THITy OpOHMTaled W reoMeTpHuu
MePEeKPbIBAHMSL.

17. Tepmuueckue (4+2) peakuuu.

18. Peakuus Junbsca-Anbliepa U peTpOJUEHOBBIN pacnai.

19. MexaHu3M NpUCOSAMHEHUS KapOSHOB IO JIBOMHON CBSI3U.

20. 1,3-/IumronspHOE UKIONpPUCOeNIMHEHE Kak (4+2)-Tporecc.

21. ®otoxumudeckoe (2+2) MUKIONPUCOSTUHECHIE.

22. Mexanu3mbl SN1 1 SN2, OpOuTaJIbHBIN KOHTPOJIb U CTEPCOXUMHUS PEAKIIUH.

23. Mexanusmsel SN1 u SN2. BnustHre CTpyKTyphl M paCTBOPUTEIS HA MEXaHU3M.

24. OpueHTanus 1 peaklinoHHasi CHIOCOOHOCTH MTPOU3BOIHBIX OEH30J1a B PEAKIIUAX IEKTPOPHIBLHOTO.

25. OpOuTtanbHble K03 QUIHEHTH 1 OpUeHTALMS HYKIeo(pmIbHOrO 3amereHust SN2(Ar).

26. JIoHOpHO-aKIENTOPHBIE B3aUMOJEHCTBHS KaK 3JIEMEHTAPHBIA aKT MHOTHX OPTaHMYECKHX U IMPHPOIHBIX
MIPOILIECCOB.

27. Kucnots! JIstonca. [lpumenenne npunnuna JKMKO k opranuueckum peakiusim.

28. Kucnots! bpéacrena. KnucioTHslit 1 OCHOBHOM KaTajus.

29. Cynepxkucnsle cpensl. [IpeBpalieHns opraHMYecCKUX MOJIEKYJT B CYNIEPKHUCIIBIX Cpeax.

30. CynepocHoBHbIe cpennl. Cucrema JIMCO-OH- kak cynepocHoBHas cpena.

31. Ilpumepsr [1,2], [3,3] 1 Apyrux CUTMaTPOIHBIX CABHUTOB.
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32. IleperpynmupoBka Baraepa-MeepBeiiHa 1 THHAKOIMHOBASI IEPETPYIITUPOBKA.
33. Murparus apuia.

34. KapOenosas neperpymnmnuposka Bonbda.

35. TleperpymmupoBku K snekTpoHomedunutHoMmy aszory (Bekmana, T'opmana, Kyprwmyca) xak [1,2]-
CUTMaTpPOIHBIE CIIBUTH.

36. Ctepeoxumus neperpynnupoBku bekmana.

37. IleperpynmupoBku Koyma u Kisiizena.

38. IleperpynnupoBku uMpoTta 1 Mameznosa.

39. Cunres uagona mo dumepy.

40. ben3uauHoBas neperpynmupoBKa Kak [5,5]-CUrMaTpOnHbIN CABUT.

41. IleperpynnupoBku Burrura, Ctuenca, Meizenrelimepa.

42. IleperpynnupoBka ®aBopcKoro.

MeTtoauyeckue yKazaHus 1Jisl 00y4aroLIUXcsl 10 OCBOCHMIO JUCHMILINHBI.

[lpuctynas K UW3y4YEHHIO AMCUUIUIMHBI, CTYACHTY HEOOXOAMMO BHUMATENBHO O3HAKOMHTHCS C
TEMaTUYECKHM IUTAHOM 3aHATUH, CIIICKOM PEKOMEHIOBAaHHOM JINTEPATYPBHI.

CHCIlyCT YACHUTH MOCJICA0BATCIIbHOCTD BBINIOJTHCHUA MHAUBUAYaJIbHBIX y‘Ie6HI)IX 33}121HPII71.

CamocrosTenpHast paboTa CTyIeHTa IpearonaraeT paboTy ¢ HaydHOU U y4eOHOH JInTepaTypoii, yMeHHe
cO3/1aBaTh TEKCTHl. YPOBEHb M IIyOMHA yCBOCHHUS OUCLUIUIMHBI 3aBUCST OT AKTUBHOM M CHCTEMaTHYECKON
pa60TbI Ha ayAUTOPHBIX 3aHATHUAX, H3YUYCHUSA pCKOMCHI[OBaHHOP'I JIMTCPATyphbl, BBIIIOJIHCHHUA KOHTPOJIbHBIX
MMUCBMEHHBIX 3aJJaHUI.

HpI/I HN3YyUYCHUU JUCHUIUIMHBI CTYACHTHI BBIITOJIHAKOT CICAYIOIINEC 3alaHUsA:

- U3y4YalOT PEKOMEHIOBAHHYIO HAYYHO-TIPAKTHUECKYIO U YUCOHYIO TUTEPATYPY;

- BBIMOJIHSIOT 33JaHUs, IPEyCMOTPEHHBIE ISl CAMOCTOSITEIbHOM PadOTHI.

OCHOBHBIM BHJaM ayJUTOPHON paOOTHI CTYJICHTOB SIBJISIFOTCS PAKTHUECKUE 3aHSATHSI.

B xone ayauTopHBIX 3aHATHI NpenogaBaTeNb M3JIaraeT U Pa3bsACHICT OCHOBHbIE, HAaUOOJIEE CIIOKHbIE
MOHATHSI TEMBI, a TAK)KE CBA3aHHBIC C HEH TEOPETHYECKUE M MPAKTUYECKUE NPOOIEMBbl, JaeT PEKOMEHIAINH Ha
MPaKTUIECKOE 3aHsATHE U YKa3aHHs Ha CAMOCTOSITEIILHYIO padoTy.

IlpakTudeckue 3aHATHA 3aBEpIIAOT M3y4YeHHE HauOojee BaKHBIX TeM Y4eOHOH aucuuiuiuHbl. OHH
CJIy’KaT MJIs1 3aKpCIUICHHUA H3YUCHHOI'O Marcpualia, pPasBUTUA YMeHI/Iﬁ W HaABBIKOB IIOAIOTOBKH JOKJIAaJ0B,
co0OIIeHUH, MPUOOPETEHHs ONbITA YCTHBIX ITYOJMUYHBIX BBICTYIJICHUH, BeI€HHUS OUCKYCCHH, apryMEHTaluu U
3aIUTHl BBIABUTAEMBIX IOJIOKEHUH, a TaKXKe I KOHTPOJS IpenoAaBaTeleM CTENEeHU IMOATOTOBIEHHOCTH
CTYACHTOB 110 1/13yqaeM0171 JUCIUIITIUHE.

[IpakTudeckoe 3aHATHE MpEAINoiaraeT cBOOOAHBIH OOMEH MHEHMSAMH 1O u30paHHOW Temaruke. OHO
HAYWHAETCS CO BCTYIHUTEIBHOTO CIIOBA TPernoaaBateis, QOpMyITUPYIOMIETO MEb 3aHATHS H XapaKTepU3yIOIIEeTo
€ro OCHOBHYIO MpoOyiemaTuky. Jlajmee ciemyeT NMpakTHUECKOe pelIeHHe 33Jad 10 TeMe, KaK COBMECTHO C
MpENoAaBaTeaeM, Tak U CaMOCTOSITENIEHO CTYJCHTAMH.

HpI/I IMOATOTOBKE CTYACHTHI UMECIOT BO3MOXKXHOCTH BOCIIOJB30BATHCA KOHCYJIbTALUAMU IPEIIOJaBaTCIIAd.
KpoMme yka3aHHBIX T€M CTYAEHTHl BIIpaBe, IO COIJIACOBAHMIO C IIpernojaBaTeieM, H30MpaTb U ApYyrue
HHTEPECYIOIINE NX TEMBI.

Tembl 1a060paTOpHBIX padoT (J/IaGopaTopHbIil NPAKTUKYM).
JlaGopaTopHbIii MPaKTHKYM y4eOHBIM IIJIAHOM HE MPEyCMOTpEH.

IIpumepHasi TeMaTHKa KypCOBBIX padoT.
KypcoBbie paboThl y4eOHBIM IIJIAHOM HE MTPEIYCMOTPEHBI.

9. YueOHO-MeTOTUYECKOE U HH(OPMALUOHHOE 00ecTedeHHe JUCHUILIHHBI (MOXYJIs)
a) OCHOBHAf JUTepaTypa:

36



1. TeopeTruecKkde OCHOBBI OpPraHMYCCKOM XMMHH.. Y4. JJIs CTyd. XHUM. CICI. BYy30B /
Huenporckuii, Anekceit Camconosudy; T.U. Temuukora. - 2-¢ uzn., nepepaod. - JI.: Xumus , 1991. - 559c¢.

2. Mapu Jx. Opranndeckast xumus, B 4-x T. - M.: Mup, 1987.

3. Hcnsitkua MK, Teopus XUMHUKO-TEXHOJIOTHYECKUX
MPOIIECCOB OPraHMYECKOT0 CUHTE3a. MeXaHU3Mbl OPraHuYeCKHuX peaknuii: yued. mocooue / Mcnsiikua M.K. -
WBanoBo: MBaH. roc. XMM.-T€XHOIL. YH-T., 2016. - 129 c. - ISBN --. - TekcT: anexrponnsiii // 35C "KoHcynbrant
crynenta": [cait]. - URL: https://www.studentlibrary.ru/book/ghtu_015.html - Pexxum moctyma: mo momucke.

4, QdunaroBa E.A., Oprannyeckas xumus: yuebnoe nocodue / @unatosa E.A., 'ynesckas A.B.,
Hs6m0 O.B., INoxapckuit A.®. - Pocro v//[: Uzn-Bo IODY, 2017. - ISBN 978-5-9275-2392-4. - Tekcr:
AIEKTPOHHBII /! 9BC "Koncynbrant cryneHra': [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785927523924.html - Peskum 1ocTyma: Mo MOAIUCKE.

5. Opranmnyeckas XUMHAS: yd. UIsl XUM. crier]. By30B / Hetimann, Osp SlHowd. - M.: Beicm. mik. ,
1990. - 750 c.

6. PeytoB O.A., Opranmueckas xumusa: B 4 4. Y. 1: yae6nuk / O.A. Peyros, A.JI. Kypn, K.IL

Bytun - M.: Jlaboparopus 3uanuii, 2017. - 570 c. - ISBN 978-5-00101-506-2. - Tekct: snektponHsii // 3bC
"Koncynerant crynenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015062.html -
Pexxum mocrtyma: 1mo moArmcke.

7. PeytoB O.A., Opranuueckas xumus: B 4 u. Y. 2: yueOnuk / O.A. Peyros, A.JI. Kypn, K.IL
Byrtun - M.: Jlaboparopus 3Hanuii, 2017. - 626 c. - ISBN 978-5-00101-507-9. - Tekct: snexrponnstii / IbC
"Koncynerant cryaenta": [cait]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015079.html -
Pexxum noctyna: no noamnucke.

8. PeytoB O.A., Oprannueckas xumus: B 4 4. Y. 3: yue6nuk / O.A. Peyros, A.JI. Kypn, K.IL
Bytun - M.: Jlaboparopwus 3nanuii, 2017. - 547 c. - ISBN 978-5-00101-508-6. - Tekct: snexktponssiii // 9bC
"Koncynbrant crynenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015086.html -
Pexxum nocrtyma: 1mo moArmcke.

9. PeytoB O.A., Opranuueckas xumus: B 4 u. Y. 4: yueOnuk / O.A. Peyros, A.JI. Kypn, K.IL
Byrtun - M.: Jlaboparopus 3nanuii, 2016. - 729 c. - ISBN 978-5-00101-410-2. - Tekct: snexrponnsiii / DbC
"Koncynbrant crynenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001014102.html -
Pexxum noctyna: o noamnucke.

10. Oprannueckas xumus.B 2-x 1.T.1.: yueOnuk s By3os / TpaBens, Banepuiit @enoposud. - M.:
Axanemkuura, 2006. - 727c.
11. Oprannueckas xumusi. B 2-x 1.T.2: yueOnuk s By30B / TpaBeHs, Banepuit @enoposud. - M.:

Axanemkaura, 2006. - 582c.

12. Pob6eprc, 1. Ocuorsl oprannueckoii xumun=Basic Principles of Organic Chemistry. Supplement
for basic principles of organic chemistry: yue6uuk / 1. Po6eprc, M. Kacepro; pen. A.H. HecmesiHoB; miep. ¢
auri. FO.I'. byngens. — Usn. 2-e, mon. — MockBa: Mup, 1978. — T. 1. — 838 c.: mi. — Pexxum moctyma: mo
nomnucke. — URL: http://biblioclub.ru/index.php?page=book&id=450089 — TekcT: 3neKTPOHHBIN.

13. PoGeptc, [I. OcHoBbl opranndeckoit xumuu=Basic Principles of Organic Chemistry. Supplement
for basic principles of organic chemistry: yueOnux / JI. Podeptc, M. Kacepuo; pen. I'. Illunsesa, A.H.
Hecmesnos; xynox. . Anukees; nep. ¢ anrin. FO.I'. Bynnens. — U3n. 2-e, gon. — Mocksa: Mup, 1978. — T. 2. —
881 c.: mwin. — Pexxum goctymna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=450090 —
TeKkcT: 31eKTPOHHBI.

14. Camywmnos, f.Jl. PeakunoHHast cHOCOOHOCTh OpPraHMYECKHX COEIUHEHHi: ydeOHoe mocobue /
A 1. Camyunos, E.H. Uepezosa; denepansHoe areHTCTBO 1o oOpa3oBaHuio, KazaHckuil TocyaapcTBEHHBIH
TexHoyuoruueckuil ynmsepcureT. — Kazanp: KazaHckuil HayyHO-HMCCIEAOBATENBCKUM TEXHOIOTMYECKUI
yauBepcuter (KHUTY), 2010. — 430 c.: wn., Tabm, cxem. — Pexum Jnocryma: 1O TOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=259047 — Bubmnuorp. B ku. — ISBN 978-5-7882-0941-8. —
TeKcT: 3eKTPOHHBIH.
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https://www.studentlibrary.ru/book/ghtu_015.html
https://www.studentlibrary.ru/book/ISBN9785927523924.html
https://www.studentlibrary.ru/book/ISBN9785001015062.html
https://www.studentlibrary.ru/book/ISBN9785001015079.html
https://www.studentlibrary.ru/book/ISBN9785001015086.html
https://www.studentlibrary.ru/book/ISBN9785001014102.html
http://biblioclub.ru/index.php?page=book&id=450089
https://biblioclub.ru/index.php?page=book&id=450090
https://biblioclub.ru/index.php?page=book&id=259047

15. Opranuueckas XHUMHs: TEPMHHBI M OCHOBHBIC peakiuu: yueO. mocobue / Boposnes, MBan
Bacunbernu. - M.: BUHOM. Jla6oparopwust 3Hanuii, 2010. - 359c.

0) TomoJHUTENbHAs JINTEPaTypa
16. Cy66oueBa, M.IO. Teopusi XMMHKO-TEXHOJOTHYECKHX MPOLECCOB OPraHUYECKOT0 CHHTE3a:
yueOHoe mocoome / M.IO. Cy66oueBa, K.B. Bpsiakun, A.A. [lertapeB; TamOOBCKME TOCYyIapCTBEHHBIN
TexHH4ecKnid yHmBepcuteT. — TamboB: TamOoBCKkuMil rocymapcTBeHHbIN TexHuueckuit yHuBepcuteT (TITY),

2012. - 161 C.: HIL., TalII., CXEM. — Pexum JIOCTYyTIa: 1o IOJIIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=277922 — Bubauorp. B KH. — TEKCT: IIEKTPOHHBIIA.
17. Wnanguaos, M.3. Teopus XUMHKO-TEXHOJIOTMYECKUX TPOIECCOB OPraHUYECKOTO CHHTE3A:

yuebHoe mocobue / W.3. Unangunos, B.U. 'aBpunoB; MuHucTepcTBO o0Opa3oBaHuss M Hayku Poccuw,
KazaHckuil HaMOHAIBHBIA UCCIEA0BATENBCKUNA TEXHOIOrnYeCcKuid yauBepeureT. — Kazanb: Kazanckuil HayuHo-
uccnenoBaTenbckuil Texnoiorndeckuii yausepeuter (KHUTY), 2012, — 144 c.: tabn. — Pexum nmocryma: mo
mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=258814 — Bubmuorp. B xku. — ISBN 978-5-
7882-1237-1. — TekcT: 3IEKTPOHHBIH.

18. lapmun A.I1., Oprannueckas XuMusi B pUCyHKax, Tadnunax, cxemax / [apmun A.IL. - CII6.:
XUMU3JAT, 2017. - 184 c. - ISBN 978-5-93808-285-4 - Tekct: amekrponusni / 3bC "KoncympTant
crynenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785938082854.html - Pexxum moctyma: mo
TIOZTTUCKE.

19. OnpmienOpoiix K., Merammoopranndeckas xumust / K. Ompmenbpoiix - M.: Jlaboparopus
3HaHui, 2017. - 749 c. - ISBN 978-5-00101-504-8. - Tekcr: anekrponnsiii / OBC "KoHcynbTaHT cTyneHTa":
[caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015048.html - Pexxim gocTyma: 1o MmoIIrcKe.

B) MporpaMmmHoe odecnieuenue u MHTepHeT-pecypcbl
ObGecriedeH OCTYI K COBPEMEHHBIM TIPO(ECCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM
CIIPaBOYHBIM U ITIOMCKOBBIM crucTeMaM (oubimorexka COI'Y):
e DJjekTpoHHAas 0uOJMOTeKA AuccepTanuii u apropedeparoB PI'b (O] PI'b)

Tpebyercs peructpanus B oudnmnorexe COI'Y

o JBC «YHuBepcuterckas oudanoreka ONLINE»
Tpebyercs peructpanus B oudimmorexe COI'Y

e JBbC «Hayuynas ynekTpoHHas 6ubaunoreka eLibrary.ru»

CamocrosTenbHast perucTpalus Ha caiTe
¢ IBC «KoHcyabTaHT cTyAeHTa» CTyaeHUYecKas dJeKTPOHHAA OHOJHOTEKA 0 MEAUIHHCKOMY U

g_)aDMaIIeBTI/I‘leCKOMV 00pa30BaHMIO, A TAKIKE 10 €CTECTBEHHLIM M TOYHBLIM HAYKAM B 11€JIOM

Tpebyercs peructpanus B oudimorexe COI'Y
e IBC «IOpaiiTy» — 00pa3oBaTeJIbHAA CPeIa, BKIIOYAIONIAT BUPTYAJIbHBLIA YHTAJbHBIH 321

V‘leﬁHI/IROB u quﬁHLIX MOCOOMIi 0T aBTOPOB M3 BeaVIIUX BY30B Poccuy mo BceM HANpPaBJeHUSIM U

CHeHHATBHOCTAM
Tpebyercs perucrpanus B oudnmnorexe COI'Y

e Springer Customer Service Center GmbH (6a3a manHbIX, coIepiKaIIne YICKTPOHHBIC H3IaHUS
nzgarenberBa Springer Nature 3a nepuog 2011 — 2017 rr. (moJHOTEKCTOBast KOJUIEKLINS B KOJTMYECTBE 46
332 xHwr)

e buotanorexka COT'Y um. K.JI. XerarypoBa

o Caiit aucranunonHoro odyyenus COI'Y http://Ims.nosu.ru/
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https://biblioclub.ru/index.php?page=book&id=277922
http://biblioclub.ru/index.php?page=book&id=258814
https://www.studentlibrary.ru/book/ISBN9785938082854.html
https://www.studentlibrary.ru/book/ISBN9785001015048.html
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
http://www.springer.com/
http://library.nosu.ru/
http://lms.nosu.ru/

DJIeKTPOHHBIE PeCypPChl, 00eceYHBAIOIINE PeaTn3alHI0 00pa30BaTeIbHBIX POrPaMM

®I'BOY BO «CeBepo-OceTuHcKHIi rocyaapcTBeHHblii yHuBepcutetr umenu Kocra JlepanoBuua Xeraryposa»

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo XapakTtepuct
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA .
pecypca 0CTh obJsaareJe ucnoab3zoBanus IbC nmoJib30BareJiei J0CTynAa
Iorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 . 7000
Iorosop Ne 167-08/15 i
o1 12.09.2015 I 12.09.2015 r.-11.03.2016 1. 7000
Horosop Ne 58-02/16 )
o1 09 03.2016 I 12.03.2016.r.-11.09.2016.1. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
florosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
" Ntp./WwW o 184- -
YHuBepeHTeTCKAs w. «Hexe- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIA bibli ot 04.09.2017 0E3TUMHUTHBIN
Online" IlLIIOCIU Menay Iorosop Ne 056-02/18
Tu 2 Uo0- -
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Torosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or8.07.2019 01.07.19r.-31.12.2019r. 1000
Horosop Nel71-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
JneKTpoHHas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 . B IHTALHOM
onobJIHOTEeKA https://dv ot 04. 04. 2014 1. e
. CroponHsst OI'BY "PI'B" 10
2 auccepTanui s.rsl.ru o HB COry
Horosop Ne 095/04/0216
PI'B (31;)1 PFB) ot 18.05.2015 r. 18.05.2015 r.-17.05.2016 . OE3IMMUTHBIH
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http://www/
http://www/

Horosop Ne 095/04/0308

23.09.2016 r.-22.03.2017 r.

ot 24.08.2016 T
HOTOBO&%@S; ‘;‘z ?199 T | 27.11.2017r. 10 26.05.2018r
Iloroiiplgf—’l%?% ?‘g 0135 15.10.2018r.-15.01.2019r.
Iloroizplggog?;é ‘i‘g 0029 01.03.2019r.- 31.05.2019r
oromon 0951040130 05.08.2019r. -05.11.19r.

Ot 01.07.2019

B cBsi3u ¢ mangemueit joctyn
npojuieH 1o 23.11..2020r.

DJIeKTPOHHASA Croponnsist | http://ww 000 Nol74KC/09-2014 200 kapt goctyna | Oe3THMMHUTHBIHI
T wstudme | (DOTAPy | #OTOROP IS I20I40T 1 90.09.2014r. - 20092015,
«KoHcyabTant dlib.ru/ o
OOO»IlonuTex 300xmoueit 0E3TMMHUTHBIN
CTy/IEHTa» -
pecype» Hlorosop ;7"’};;5;;}/9(12 201901 1 1 03.2019r.01.03.2020r. | mocTyma. 300 Kapr
T ) JIOCTyIa
OOO»IlonuTex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YHuBepcaabHas : florosop Ne 77-11 01.07.2016 1.-31.12.2016 1. Kot-Bo
dlib.eastv ot 04.05.2016 . .
0a3a manHbIX «East- | CropoHHsIs iew.com 000 «HBucy i No 3100 JIOCTYIIOB besnmumuTtHbIN
Viewy ' OroBop e 5 1U- - HE OTPaHUYCHO
o1 10.01.2017 1. 01.01.2017 r.-30.06.2017 r. p
33?12"{;?:213 00O "Hayunas Jlutien3nonHOE Kon-Bo
on ﬁmll)melca AJIEKTPOHHAS cornamerne Ne 5051 beccpounoe JIOCTYTIOB beznumuTHBIH
eLibrarv.ru oubimoTexa" ot 02.09.2009 r. HE OTPaHUYCHO
Y. http://elib
CroponHsst farv i Horosop
S v Ne SU-20-12/2016-1 Kon-8o o IPoaoec
32 AAHHbIX 000 PYHDB o1 28.12.2016 T 29.12.2016 1.-28.12.2026 . JIOCTYIIOB APECY
«IBC elibrary» 0E3TMMHUTHBIN

JInnien3snonHoe cornamenue Ne
4758

HE OIPaHUYEHO
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DJIeKTPOHHAS
OondanoTeKa
«lOpaiir»

CropoHHsist

biblio-
online.ru

000 «Opaitt»

Kon-Bo

Horosop Ne 1910 B [To IP-ampecy
o1 27.02.19 01.03.2019r. — 01.03.2020r. JIOCTYTIOB e MITHbL
HE OrPaHHYEHO
Kox-s0 ITo IP-ampec
Jlorosop Ne32008816384 01.03.2020 . -28.02 2021 . JIOCTYTIOB APECY
OC3TUMUTHBIH

HE OI'paHU4YCHO
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1.

N GR~WN

Pocc
9,

PeKOMeH}_IyeMbIe HHTEPHET-ajapeca 1o XuMHHU:

Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta. http://plato.stanford.edu/entries/chemistry/
HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

I'OCThwI http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yaeOHuK#, TpakTHKYMBI # CIIPABOYHHUKH 110 XHMHH.

http://chemport.ru/ - paziau4Hbie y4eOHO-METOANYECKHE MaTEePUAIIBI [0 XUMHHU.

http://ximicat.com/ - 06pa3oBaTebHbIH CalT.
http://www.nehudlit.ru/books/subcat281.html - yuaeOHuKH, TPAKTUKYMBI K CIIPABOYHHUKHU 110 XHMHH.

https://minobrnauki.gov.ru/ Odunuansubiii caiftt MHHHCTEpPCTBA HAyKH W BBICIIErO 00pa30BaHHUS

niickoil denepanuu.
baza JTaHHBIX

PedeparuBHBIX

XKYPHAJIOB

BUHUTHU

http://www?2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe oOpa3zoBanue" denepanbHblii mopran. Karamor o0pa3oBaTelIbHBIX

WHTE
11.
12.
13.
14.

PHET-PECYPCOB.

Poccwiickast rocymapcTBeHHas oubnmuoreka: http://www.rsl.ru

Hayunas snexkrponnas 6ubnuoreka: https://www.elibrary.ru/defaultx.asp
Hayunas 6ubmuorexa MI'Y um. M.B. Jlomonocoga: http://www.lib.msu.ru
DJIeKTPOHHbBIC XUMHYECKHe OnbmroTekn: WwWw.chemlib.ru, www.chemist.ru, www.chemnet.ru

ba3bl JaHHBIX:

1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/
CocTaB JUIIEeH3MOHHOTO ¥ CBOOOHO PacPOCTPAHSEMOI0 MPOrPaMMHOI0
obecrieyeHnsi, B TOM YHCJIe 0T€YeCTBEHHOT0 TPOU3BOICTBA
Ne n/m HaumeHoBaHue Ne goroBopa(iuuensust) Ctpana npou3BoauTe/b
1 Windows 7 Professional Ne 4100072800 Microsoft Products | CIHA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CIHA
' (MPSA) or 04.2016r
3 Cucrema TecTUpOBaHMs Sunrav Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarynus P.T.(6eccpouno)
4. | Kasperksy Endpoint Security 10 22.01.2024 Poccus
[IporpammHuoe oOecnieuenue st CB00O01HOE TIPOTPaMMHOE CIIIA
5. | pemakTHpOBaHUS XUMUYECKUX obecrnieueHne(6eccpoIHO)
dbopmy Isis Draw
Cucrema moucka TeKCTOBBIX No4576-1 ot 17.01.2022 Poccus
6. | 3aUMCTBOBaHUIL (meiictButenen 1o 31.12.2022r) ¢
«Antumnaruat.BY3» 3AO0 «Antu-Ilnaruar
[Iporpamma nst 9BM «bank Pazpaborka COI'Y CeupgerensctBo o | COI'Y
BOIIPOCOB JUIsSI KOHTPOJISI 3HAHUI» rOCYIapCTBEHHOHN PEruCTpaiun
7. nporpammsl g OBM
Ne2015611829 ot 06.02.2015r.
(6eccpodHo)
8. | Koncynprant+ Poccus
9 Cisco Webex - Cucrema 00O Aiicrek moroop Ne J167-2021 | CIIA
" | mpoBesieHUs] BEOMHAPOB. ot 03.08.2021 - 03.08.2022r
10 MOODLE BecmtatHoe poccuiickoe CIIA (6ecrmaTHOE
' poccuiickoe)
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http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://www.vsegost.com/
http://www.chemistry-chemists.com/Uchebniki.html
http://chemport.ru/
http://ximicat.com/
http://www.nehudlit.ru/books/subcat281.html
https://minobrnauki.gov.ru/
http://www2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view
https://www.edu.ru/
http://www.rsl.ru/
https://www.elibrary.ru/defaultx.asp
http://www.lib.msu.ru/
http://www.chemlib.ru/
http://www.chemist.ru/
http://www.chemnet.ru/
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

11 JInanklil kKabuHET Jluniensust 6eccpodnas Poccus
" | crymenTalcoTpyaHHKa Tex.compoBoxaenue ot 14.03.2022 r
DrexkTpoHHast OubIMoTEKA https://dvs.rsl.ru Poccus
12. | nucceprauuu u aBTOpedepaToB Tpebyetcst peructpanus B
PI'(OBJ] PI'b) oubmmotexe COI'Y
OBbC"VHuBepcuTeTCKas https://biblioclub.ru Poccus
13 6ubmmorexa ONLINE" Tpebyercs peructpauus B
' oubmmoreke COI'Y
OBC «HayuHas 37eKTpOHHAs http://elibrary.ru. Poccust
14 o6ubnmoreka eLibrary.ru» Tpebyetcst peructpanus B
' oubmmoreke COI'Y
15 VuuBepcanpHas 0a3 qanusix East https://dlib.eastview.com CIOA
" | View
OBC «KoHCYIbTaHT CTYICHTA» http://www.studentlibrary.ru Poccus
Crynendeckast SIeKTpPOHHAS TpeGyercst peructparus B
OuOIMOTEKA 10 MEIUITUHCKOMY H oubamorexke COI'Y
16. | dpapmaneBTHUECKOMY
00pa30BaHMIO, a TAKKE TI0
€CTECTBCHHBIM U TOYHBIM HAyKaM B
LEJIOM.
OBC «tOpaiit» - obpaszoBatenbHas | www.biblio-online.ru Poccus
cpena, BKIIoYaroas BUpTyansHbiil | TpebyeTcs peructparivs B
YUTANBHBIN 321 YYEOHUKOB U oubmorexke COI'Y
17. | y4eOHBIX TOCOOHIA OT aBTOPOB U3

Beqynux By30B Poccun mmo Bcem
HaIpaBIEHUAM H CIEIUATEHOCTM
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

10. MaTepuaIbHO-TeXHHYECKOE O0ecTedeHne TUCITUTLTHHBI (MOITYJIsT)

Ne HaumenoBanue HammeHnoBaHne oMenieHni 1715 MpOBeIeHUs BCEX BUIOB YUeOHOM MesTeNbHOCTH, Anpec (MECTOIOIOKECHHE)
/T | y9eOHBIX MPEAMETOB, | MPEILyCMOTPEHHOW y4eOHBIM IJIAHOM, B TOM YHCIIe TTIOMEIISHHS JUTI CAMOCTOSTEIbHON pabOTHh, C |TOMEIIEHHH I TPOBEICHHS BCEX
KYpCOB, IUCIIUIUIMH | YyKa3aHHEM IEPEYHs] OCHOBHOTO 00OPY/I0BaHHUS, Y4COHO-HATIISTHBIX IOCOOUI U UCTIOIh3yEMOTO BH/JIOB YU€OHOU JCITEIHHOCTH,
(Monyneit), mpakTUKH, MIPOrPaMMHOTO 00ECTICUCHUS MPEyCMOTPEHHOU yU4eOHBIM
WHBIX BUJIOB YUeOHOM TUTAHOM (B CITy4ae peaau3aliuu
JIESITEIIbHOCTH, 00pa3oBaTenbHON POTPaMMEBI B
MpEeNyCMOTPEHHBIX CeTeBOH (hopMe TOMOTHUTEIEHO
Y4eOHBIM TUTAHOM YKa3bIBae€TCA HAUMEHOBAHUE
oOpa3oBarenbHON OpraHU3alMH, ¢ KOTOPOI
MpOrpaMMBI 3aKJIFOYEH JIOTOBOP)
1. |OcHOBHBIE THIIBI Yu4eOHble ayIUTOPHH /151 HPOBEAEHNS 3aHATHH JEKIIMOHHOT0 THIIA, CEMUHAPCKOT0 TUNa, KypcoBoro |Poccuiickas ®enepanus, 362025,

OpraHUYECKUX peakLHi

MPOEKTHPOBAHUS (BBINOJHEHHs] KYPCOBBIX padoT), IPyNNOBBIX H HHAMBUAYAJILHBIX KOHCYIbTALMIA,
TEeKYIIero KOHTPOJIsl M IPOMEKyTOYHOI aTTeCTalllH, a TAK/Ke CAMOCTOSITEIbHOI PagoThl
00yYarommxcsi: MperojaBaTeNIbCKU CTOJ; CTYII; CTOJIBI Il O0YUYarOUXCs; CTYJIbs; Kadeapa; KiaccHas
JOCKa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMriuiekT nmocTaBku: (KpersieHHe AJsl IPOSKTopa, IHYP
IIMTaHKS MPOEKTOPA, MArHUTHO-MapKepHas nocka — 1mr, Hoyr6yk «AVCHURITEXHOY - 1t

IIporpammuoe obecnieueHue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TecTUpoBaHus Sunrav
WEB Class (beccpounoe I10); [IporpaMmmHOe obecriedeHue Ui peJaKTHPOBAHUS XUMHUYECKUX (POPMYIT
Isis Draw (Beccpounoe I10); KoncynbranT miroc; CrcTeMa MOUCKA TEKCTOBBIX 3aMMCTBOBaHUH
«Antunnaruar.BY3»; [Iporpamma st 9BM «baHk BonpocoB it KOHTpoJIst 3HaHuiy; Cisco Webex;
MOODLE; neMoHCTpaliuOHHbIE B Y4eOHO-HATJIAHbIE TOCOOUS (BUICOTIPE3CHTAITH ).

Pecnyomuka CesepHast Ocetnst —
Ananus, r. BnangukaBka3s, BatyTtuna,
1. 44-46, YueOHblit kopmyc Ne 7

(YK Ne 7), aynutopus Nelll

JlaGopaTopusi OpraHM4ecKoil XHMUH:
MPENoiaBaTeIbCKUI CTOI; CTYII; CTOJIBI ISl O0YUAIOIUXCSI; CTYJbS; KJIACCHAsI I0CKA.
O6opynoBaHue:

O6opynosanue: [Tpoekrop Epson EB — 735Fi. Komruiekt mocTaBku: (KperuieHne st IPOEKTopa, MHYP
IIMTAHUs IPOEKTOPA, MATHUTHO-MapKepHas 1ocka — lmr, Hoytoyk «AMCHUDJITEXHOy - 1wt

IIporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema TectupoBanust Sunrav

Poccwuiickas ®enepanus, 362025,
Pecniyommuka CesepHast OceTnst —
Ananus, r. BnagukaBka3s, Batytuna,
I. 44-46, Y4eOnsrii kopmyc Ne 7

(YK Ne 7), aynuropus Nelll
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WEB Class (beccpounoe I10); [Iporpammuoe obGecrieuenune Juisi pelakTHPOBAHUS XUMUYECKUX Gopmyr Isis
Draw (beccpounoe I10); KoncynpranT miroc; CuctemMa Moucka TeKCTOBBIX 3aMMCTBOBaHU I
«AnTtnmiaruat.BY3»; [Iporpamma ms 9BM «bark BompocoB [t KOHTpost 3HaHUI»; Cisco Webex;
MOODLE; neMoHCTpanMoHHbIe U y4eOHO-HaTrJIsAHbIE TOCOOUS (BUICONPE3SHTAIINS).

[xad BeITsHKHON ¢ oaBoaoM Bos! LIIB HBK - 2 .

HUcnapurens portauonasiii ROTOVAPOR R210/V ¢ BepTHK. X0JI01b. B KOMILI. C UCIL. KOJ0 — 2 ImT.
HWcnapurens poraunonssiii Hei-Vapvalues G3 — 1 mir. Pedpakromerp UP® 45462M ¢ moacBetkoi — 1 .
Tepmocrat oxnaxmatontimit HUBER Ministat — 1 mt. Hacoc Bakyymusrit MemOpanssiii V-700 — 1 mT.
Memanka marauTHas ¢ mogorpeBoM IKARST — 3 mrt. MaranTHas memanka ¢ mogorpesom 78-1 (25Bt
pasmeruBanue/120BT Harpes) -1 mt. Mermmanka marautaas RET control-visc — 1 mt. Merranka MarauTHas
narpeBoM IKA RST basik ¢ lnaTuukom temneparypst PT 1000.60 — 2 mT. Meruanka MarHuTHas ¢
noJiorpeBom u nudposeiM Tepmoperyistopom Heidolf -1mr. Ynerpass. nesunterparop M/-11 — 1 mt. Becy
ananutnyeckue WA-32 — 2 . Becsl naboparopusie CAS MW 120 — 1 mr. Becsr naboparopusie CAS MW-
120 1. 1. 0,01 — 2 wt. Becwr nadopatopusie npenusnonnsie ET-30011 ¢ noBepkoii — 1 mt. CyniuibHbIN mkaq
Loip LF-120\300-VSI — 1urt. pH-meTp\rionomep(cTaionapusiii) Aunon-4100(-2...14pH) — lurr.
Harpesarenbhast rinta ES-H3040 — 1wr. Lentpudyra Tagler nacrosnpHas 1abopaTtopHasi MEAUIIMHCKAS [0
TY — lmr

JlabopaTopusi OpraHM4ecKoro CHHTe3a

MperoIaBaTeIbCKUI ¢Tod — 11T.; cTynm — 1mT.; cTonel odydatormmxcst — 20 mrt.; crymbs — 40mT.; kKagenpa —
1mr.; kmaccHas jocka — 1T, PaGounx mect — 15

Ob6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMruiekT nocraBku: (KpersieHue AJsl IPOEKTOpa, IHYP
IIMTaHKS MPOEKTOPA, MATHHUTHO-MapKepHas jocka — 1mr, Hoyr6yk «AMCHUDJITEXHO» - 1t

IIporpammuoe obecnieueHue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TectupoBaHus Sunrav
WEB Class (beccpounoe I10); [IporpamMHOe obOecriedeHre Il peIaKTHPOBAHUS XUMUIECKUX hopmyn Isis
Draw (beccpounoe I10); KoncynpTanT mmtoc; CucreMa norucka TeKCTOBBIX 3aMMCTBOBaHUI
«Antumnaruat.BY3»; [Iporpamma st 9BM «baHk BOmpocoB it KOHTPOJIst 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpallMOHHBIE U Y4€OHO-HATJIAHbIE TIOCOOMS (BUICONPE3CHTAIINS).

Ikad BeITSHKHOM ¢ ToaBOI0M Bobl LIIB HBK - 2 .

HUcnapurens poranuonaeiii ROTOVAPOR R210/V ¢ BepTHK. XOJIOUIIb. B KOMIUI. C UCIL. KOJIO — 2 IIIT.
Hcnapurens poraunonssiii Hei-Vapvalues G3 — 1 wir. Pedpakromerp MP® 45462M ¢ noacBetkoi — 1 .
Tepmocrat oxnaxaatommii HUBER Ministat — 1 mir. Hacoc Bakyymubiii MmemOpanubiit V-700 — 1 mr.

Memanka marautHas ¢ ogorpeBom IKARST — 3 mr. MarauTHas memanka ¢ nmojorpesom 78-1 (25Bt

362025, Peciybnmka CeBepHast
Ocetus —Ananusi, ropoJ
BnanukaBka3s, ynuua Batytuna, 1om
44-46, yueOnsIit Kopmyc Ne 7

aynuropust Ne608
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pasmermBanue/120BT Harpes) -1 mt. Mermmanka marautaas RET control-visc — 1 mt. Meranka MarautHas
¢ HarpeBoM IKA RST basik ¢ lgarankom Temmepatypst PT 1000.60 — 2 mt. Memanka MarHuTHAas €
MOIOTPeBOM | TP poBEIM TepmoperysitopoM Heidolf -1mrr. Viaprpass. mesunterpatop MI-11 — 1 .
Becs ananmutnaeckue WA-32 — 2 . Becsl nabopatopasie CAS MW 120 — 1 wit. Becs! naGoparopasie
CAS MW-120 11. 1. 0,01 — 2 . Becs naboparopasie npenusuonusie ET-30011 ¢ moBepkoii — 1 .
Cymmnpasiit mkag Loip LF-120\300-VSI — 1urr. pH-metp\noHomep(crannonapusiit) Aaron-4100(-
2...14pH) — lmrr. Harpesarensnas rara ES-H3040 — 1mur. Ienrpudyra Tagler Hactonsnas maboparopHast
MeauuuHcKas mo TY — lmr

bubanoreka, B TOM YHC/Ie YATAJILHBIN 3aJ1:
cToJIbl, cTyJbs; [IK oOyuarommxcst.

IMporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cructema TectupoBanus Sunrav
WEB Class (beccpounoe I10); [IporpammHoe obecrniedeHue At peaKTUPOBaHUs XUMHYecKuX hopmyi ISis
Draw (Beccpounoe I10); Korcynprant mtoc; CucreMa moucKa TEKCTOBBIX 3aMMCTBOBAHHN
«Antunnaruat.BY3»; [Iporpamma st OBM «baHk BonpocoB uist KOHTpoJIst 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpallMOHHEIE U YIeOHO-HATISIIHBIC TIOCOOHS (BUACOTIPE3CHTAIIH).

3BC "Vuusepcurerckas 6ubnmmoreka ONLINE" https://biblioclub.ru ;35C «KoHcyabTaHT cTyaeHTay
http://www.studentlibrary.ru cryaendeckas 31eKTpoHHAsI OHOIHOTEKA IO MEAUIUHCKOMY U
(dapManeBTHIECKOMY 00pa30BaHHI0, & TAKIKE 0 €CTECTBEHHBIM U TOUHBIM HayKaM B 1iesioM; DBC «tOpaitr»
- 0Opa3oBarenbHas cpe/ia, BKIIOYAKOIIAs BUPTYaIbHbIA YMUTATBHBIN 321 YUCOHUKOB M YU4EOHBIX TOCOOHIA OT
ABTOPOB U3 BEJYIIUX ByX0OB Poccuu o BceM HampaBlIeHUSM U crielHanbHOCTsIM WWW.biblio-online.ru,;
JEMOHCTPAIIMOHHBIC U YIeOHO-HATIISIIHBIE TOCOOUS (BHICONIPE3CHTAIHS); DIEKTPOHHAsI OMOIHOTEeKa
nuccepraruu u apropedepatos PIB(DB]] PI'B) https://dvs.rsl.ru; 9BC «HayuHnas siexTpoHHast 6ubanoTeka
eLibrary.ru» https://biblioclub.ru

Poccuiickas ®enepanus, 362025,
Pecniy6nuka CesepHast Ocetus —
Ananus, r. BnagnkaBkas,
Ieperenu/Batytuna, a. 16/19,
VYuebns1it kopryc Ne 6 (VK Ne 6)
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
https://dvs.rsl.ru/
https://biblioclub.ru/
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