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1. CTpyKTypa U 0011asi TPY10€MKOCTh U CHUILIAHBI.
OO6mr1ast TpyI0EMKOCTh AUCIHUILTAHEI COCTABIIAET 2 3aUeTHBIC eIUHUIIEI (72 Jaca).

Ounas popma o0ydeHus

Kypce 1
Cemectp 1
Jlexun -
[pakTHueckue (CeMUHAPCKHE) 3aHATHS 36
JlaGopaTopHbie 3aHATHS -
KoncyapTanun -
HToro ayauTOpHBIX 3aHATHI 36
CamocTosiTennpHas paboTa 36
(B TOM umCIe KypcoBasi pabora) -
OK3amMeH -
3auer +
OO111ee KOJIMYECTBO YacoB 72 (2 3.e.)

2. Iesin ocBOeHUS TUCHMILIUHBI.

Ienpro ocBoeHMs Y4eOHOM TUCIUILTUHBI «BBeicHNe B OPraHUYECKY XMUMHIOY», SIBJISIFOIICHUCS YacThIO
OIIOIl mo nampasnenuto 04.03.01 Xwumus m obecneumBaromeit peamuzamuio GI'OC 3++ mo maHHOMY
HaIpaBIIEHUIO, B COOTBETCTBUH C TPEOOBAaHUAMHU MPO(PECCHOHATBHBIX CTAaHAAPTOB, cooTHECeHHBIX ¢ PI'OC BO
(26.006 «Crenmanuct 1Mo pa3paboTKe HAHOCTPYKTYPUPOBAHHBIX KOMITO3MIMOHHBIX MaTepuanony, 40.011
«CriequaniucT MO0 HayYHO-HCCICAOBATEIbCKUM U ONBITHO-KOHCTPYKTOPCKMM — pa3paboTKam»), SBISETCS
(¢opMUpOBaHUE y CTYACHTOB HAy4YHBIX NPEJACTABICHUN O KiIacCU(UKALMU OPraHMYECKUX COCIUHCHUM,
HOMEHKJIaType, CTPOCHHH, HW30MEpPHH, O CBOMCTBAaX pa3NMYHBIX KJIAcCOB OpPraHUYECKUX COEIUHEHUH,
MEXaHU3MaX PEaKLHUi.

3ajaun U3y4CHHs TUCIUILTUHBL:

1. ApanTanus ctyaeHra K npo¢eccroHanbHO — METOAMYECKOM MOATOTOBKE B 00J1aCTH OPraHUYEeCKO XUMUH.
2. Bo30Oyxenue uHTepeca CTyACHTa K U3yYSHHIO TIaBHBIX JTOCTHXKEHHH OPraHMYeCKOH XMMHUHW KaK HAy4dHO-
POMBILUIEHHON OTPACIIH.

3. ®opMHpOBaHHE Y CTYIEHTOB-XMMHUKOB YCTOWYMBBIN HHTEPEC K TECOPETUUECKUM NpoOieMaM OpraHn4ecKoi
XUMUHU 1 METOJaM UX PCIICHUS.

3. Mecro aucuuminHbl B crpykrype OIIOII
Hucuunnuna «BBeneHne B OPraHMYECKYI0 XHMHIO» OTHOCHUTCS K AMCHUIUIMHAM bioka 1, dacts,

(hopMupyemasi yuacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH, JUCIUILINHGI 110 BeIOOpY B1.B.JIB.01.01.

K ucxomupiM TpeOoBaHMAM, HEOOXOIUMBIM JUIsI M3y4YeHHs JUCIUIUIMHBI, OTHOCSATCS 3HAHUS, YMEHUS U
HaBbIKH, C(OPMHUPOBAHHBIC B PE3y/IbTaTe HU3YyUCHHUS IIKOJIBHOIO Kypca IUCHUIUIMHBI «XUMHS». Takke
BO3MOXKHA OIOpa Ha Kypchl «JlOMONHHUTENBHBIE TJABBI XUMUW», «Marematukay. JlucuuIuimHa sBISETCA
OCHOBOH ISl U3YyUYEHUS AUCHMILIUH: «OpraHudeckas XuMus», « BBICOKOMOJIEKYISIPHBIE COCTUHEHUS.

Ilpu  oceoenuu  OaHHOU — OUCYUNIUHLL ~ CIIYOEHM — CMOJCEem  NOIHOCMbIO UMW  YACMUYHO
NPOOEMOHCMPUPOsams ciedyioujue 0006weHuvie mpyoogvie Gyukyuu (TD), coeracno npogheccuonanbHvim
cmandapmam (I1C):

Koa u HaumeHOBaHuUe Oo6o00mennas TpyaoBas pynkuusa (OT®) TpynoBas pynkuus (TD)
Npo¢ecCHOHATBLHOIO
CTAHAAPTA

26 XuMnyeckoe, XMMHKO-TEXHOJIOTHYECKOe POU3BOICTBO
Tun 3aga4 npogeccuoHAIbLHOM 1esITeTbHOCTH: TEXHOJIOTHYeCKUii

26.006 A JTabopaTopHO - 6 Awnanus ceipbs, matepuanon | A/02.6
[podeccronanbhbii AQHAIUTHYECKOE HA COOTBETCTBHUE

crannapT «Crenuanuct COIIPOBOXKJICHHE CTaH/IapTaM M TeXHUYECKHM

o pa3paboTKe pa3paboTku YCIIOBHSIM, UCIIONTH3yEeMBIM
HAHOCTPYKTYPHUPOBAHHBI HAHOCTPYKTYPHUPOBAHHBIX B TIPOU3BOJICTBE, U




X KOMITO3UITMOHHBIX KOMITO3HUIITHOHHBIX o6pa60T1<a

MaTepuajIoBy. MaTepHaIoB IKCTIEPUMEHTATBHBIX
HaumenoBanue Buaa pe3yabTaToB
poheCCUOHATBHOMN B HayuHno-TexHn4eckas 6 CocraBiieHue B/06.6
JIeSTeTbHOCTH: pa3paboTka u AHAJIMTUYECKUX 0030pOB,
[Tpon3BoICTBO HOBBIX METOMYECKOE HAayYHBIX OTYCTOB,
HaHOCTPYKTYPUPOBAHHBI COIIPOBOYK/ICHUE B O0JIACTH MyOJUKAIHS PE3YIbTaTOB
X KOMITO3HUITHOHHBIX CO3IaHUs YICCIICIOBAHUIA
MaTepuaIoB HAHOCTPYKTYPHPOBaHHBIX

KOMITIO3HMIIMOHHBIX

MaTepuaioB

40 CxBo3Hble BUAbI NPO(ecCUOHATbHOM 1eATeJIbHOCTH
Tun 3aga4 npogeccuoHAJbHOM JesiTeJIbHOCTU: HAYYHO-UCCJIeJ0BaTeIbCKUIA

40.011 A [IpoBenenue HayuHO- 5 OcymiecTBiieHue AJ01.5
[Ipodeccrnonanbhbii HCCIIEI0BATENbCKUX U MpoBeAeHUs padoT 1o
crangapt «CrernuaiucT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHAIIN3Y
10 Hay4HO- pa3paboTOK MO OTAETHHBIM HAYYHO-TEXHUYCCKOM
UCCIIEIOBATENBCKAM H paszaenaM TeMbl uHGOPMAIUH 1
OTBITHO- pe3yIbTATOB UCCIICIOBAHUIMA
KOHCTPYKTOPCKUM OcymecTBreHue A/02.5
pazpaboTKam. BBITIOJTHCHHUS

3KCIIEPUMEHTOB U
HaumeHnoBanue Bua oopMIIeHUs pe3yIbTATOB
poheCCUOHATBHOMN UCCJICJIOBAHUN U
JIESATSIIbHOCTH: pa3paboToK

IIpoBenenue HayyHo-
UCCIIEI0BATENbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

Jasi ocBoeHusi yuyeOHOU JMCHMILIUHBI «BBeieHHE B OPraHUYECKYI0 XHUMUIO» Y CTYACHTa, B XOJIE
M3YYCHUS TMPEAMISCTBYIOMUX AUCUUIUIMH, JIOJKHBI ObITH C(HOPMHUPOBAHBI CICAYIOIIHME, MPEABAPUTEIILHBIC,
KOMIIETEHIIHH:

YHuBepcajabHble KOMIETEHIIHN:

- CITOCOOCH OCYIIECTBIIAThH IIOUCK, KPUTHUECKUN aHAJIU3 U CUHTE3 MH(POPMAIIUHU, IPUMEHITh CHCTEMHBIN

HO/IXOJT JUTS pellieH st mocTaBiaeHHbIX 3ana4 (YK-1);

- crtoco0OeH OMpeJeNsATh KPYT 3aJ]ad B paMKax MOCTaBJIEHHOH IeJTd ¥ BBIOMPATh ONTUMAIIbHBIE CIIOCOOBI
UX PEIICHHUS, UCXOIs U3 JCUCTBYOIIMX MIPABOBBIX HOPM, UMEIOLIUXCS pecypcoB u orpannydeHuii (YK-2);

Oodwenpodeccnonanbubie komnerenunn (OIIK):

- CocOOEH MPUMEHSTH PAcYETHO-TEOPETHUECKIE METOBI ISl U3YUEHHS CBOMCTB BEIIECTB U MPOIIECCOB
C UX y4aCTHEM C UCIIOJIb30BAaHUEM COBPEMEHHOM BbrunciuTelibHOM TexHuku (OITK-3);

- crmoco0eH TUIAaHKPOBATh paOdOTHl XMMUYECKOW HANPaBICHHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH
MOJTyYEeHHBIE PE3YJIbTaThl C HCIOJIb30BAHUEM TEOPETUYECKUX 3HAHWN M TPAKTHYCCKHX HABBIKOB PEIICHHS
MaTreMaTHdeckux U (pusnueckux 3amad. (OITK-4);

- coco0eH UCIOIb30BaTh CYNIECTBYIONIUE TPOTPaMMHBIE TIPOYKTHI X HH(POPMAIIMOHHBIE 0a3bl TaHHBIX
JUISl PelIeHus 3a/1a4 NpoQeCcCHOHAIBHON AEATENFHOCTH C YYeTOM OCHOBHBIX TpeOoBaHMK MH(DOPMAIMOHHON
oezonacuoctu (OIIK-5).

Jlns1 ocBOeHu sl TUCIUTUTMHBI «BBeZIcHNE B OPraHUYECKYI0 XHMHUIO» CTYICHT JOJDKEH:

3HaTh!

- OPraHUYECKYI0 XHUMHUIO KaK HayKy U HAyYHOE 3HaHUE,

- OCHOBHBIE KJIaCChl OPraHUYECKUX COEINHEHNH U TeHETUYECKHE CBSI3H MEXIY HUMU;
- OCHOBHBIE THIIbI YUeOHBIX 3a/1a4 [0 OPraHMYECKOH XUMHU U METOABI X PELICHUS,

- MECTO OPraHWYeCKON XUMHUH CPe/IH JUCIUILTUH ECTEeCTBEHHOHAYYHOTO IIUKJIA.




YMeTh:
- COCTaBJISTh YPABHCHUS XUMUYICCKUAX PEAKITUH MEKTy OCHOBHBIMH KJTACCAMH OPTaHHICCKUX COCTUHEHUN;
- MPOBOJIUTH PACUETHI IO JAHHBIM XUMUYECKUX YPaBHEHUMH;
- pemaTh 3a/1a4M Ha BBIBOJ ()OPMYIIBI BEIIECTBA,
- pelaTh 3a7a4u Ha BEIYHUCICHHE MAcChl (00beMa) KOMIIOHEHTOB CMECH;
- II0JIB30BaThCS Y4eOHO-METOINYCCKOM JINTEPATYPOIA, B TOM YHCIIC AICKTPOHHBIMH PECYPCAMHU.
Baagern:
- 3HAHUSMU TI0 TEXHUKE OE30MaCHOCTH B JIADOPATOPUH OPTaHUYCCKON XMMHUU,
- HaBBIKaMU TIOMCKa y4eOHOW W HAyYHO-HCCIIeI0BATENILCKOM INTEPATyPHI;
- aHATUTUYECKUMHU, KOMMYHUKATUBHBIMU HaBBIKAMU.



4. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIUILUINHBI (KOMIETEHIIUH 00yUalolierocs, popmupyembie B pe3yibTaTe 0CBOCHUS TUCHUILIUHBI (MOTYJIA)

[Iponecc u3yueHus: TUCUUIUIMHBI «BBeZeHNE B OPraHUYECKyI0 XHMMHUIO» HampasiieH Ha (OPMUPOBAHUE CIIETYIOIINX KOMIETESHIIHIA:
Yuusepcanbhbie komnerenuu (YK)
- CMOCOOEH OCYLIECCTBIISTD TOMCK, KPUTUYCCKHI aHAIN3 U CHHTE3 HH(OpMaLuK, IPUMEHSATh CUCTEMHBIHN MOJIXO0] ISl PELICHUs MOCTaBIeHHbIX 3a1a4 (YK-1).
IIpodeccnonanbunie komnerenuun (I1K):
- CIOCOOEH HCITONB30BaTh 3HAHHUS O CTPOCHHHW BEIIECTBA, NMPUPOJIEC XMMHUUYECKOW CBS3M M CBOWCTBAX PA3MYHBIX KJIACCOB XMMHYECKHX DJIEMEHTOB, BEIIECTB U
MaTepuajoB Uil TOHUMAaHUS MEXaHM3Ma XHMUYECKHX pEeakluid, MPOUCXOIAMIMX B TEXHOJOTMYECKUX IMpoleccaXx W OKpYXKamlleM MHpe, a TaKke
€CTECTBEHHOHAYYHBIC 3HAHHS JUTS PEIICHHUs 3a1a4 npodeccruonanbHoi aesrenbroct (ITK-1).

YHnBepca.anue KOMIIETCHIIUU BBIITYCKHUKOB

KOI[ 1 HAMMCHOBaAHHC KO}I U HAUMEHOBAHME€ MHAUKATOpa Pe3yJ'II)TaTI>I OCBOCHHUSA KOMIICTCHIINHA
YHHMBeEpCaAJbHOM JAOCTHIKEHHSs! YHUBEPCAIbLHOMI 3HATH VYMeTh Baajers
komnerenunu (YK) KOMIIETEHIIUH
YK-1. Cnocob6er YK-1.1. Ananusupyer 3a1auy, METOJIbl KPUTUYECKOTO [0JIy4aTh HOBbIE 3HAHUSA HA HCCJIEOBAHUEM NPOOIIEMBI
OCYILIECTBIIATH TIOUCK, BhIZIENsAS ee Oa30BbIe aHajim3a u OLICHKH OCHOBE aHaJllu3a, CHHTe3a U MPO(HecCHOHATBLHOM
KPUTHYCCKHN AHAJIW3 M coCTaBJISIONINE; COBPEMEHHBIX HayUYHbIX JIp.; cOOMpaTh JTaHHBIC O JIESITENNIbHOCTH C TPUMEHEHUEM
CHHTE3 uHQopmaIHH, JOCTHKEHU; METOIBI CIIOYKHBIM HAYYHBIM aHaIIN3a; CHHTE3a U JIPYTUX
IPUMEHATE  CUCTEMHBIN YK-1.2. Onpepenser, . -
KPUTHUYECKOTIO aHAJIN3a; npobaemMaM, OTHOCSAIIUMCS K METOJIOB MHTEIIEKTYaJIbHON
MOJIX s [eHus] UHTEPIPETUPYET U PAHKUPYET -
OXoL A petlie PHpeTHPY P by OCHOBHbBI€ ITPUHIIUIIBI npodeccuoHanbHOM JeSITeNIbHOCTH;, BBISIBIIEHUEM
MOCTABJIEHHBIX 3a/1a4 uHpopmaruto, TpedyeMyto It
o . KpUTHYECKOTO aHaIu3a 00J1aCTH; OCYIIECTBIISITh Hay4yHBIX Ipo0OJIeM U
pEeILIeHUs NOCTaBIEHHON 3a]auH;
MOMCK UHPOpMAIUH U WCIOJIb30BAHNUEM a/IEKBATHBIX
YK-1.3. OcymiecTBisieT HOUCK pELIEHHUI HA OCHOBE METOJIOB JIJISI UX PEUICHUS;
UHPOPMALIUH IS peILIeHHS] JENCTBU, SKCIEPUMEHTA U IEMOHCTPUPOBAHUEM
IOCTaBJIICHHOHU 3aJa4H 110 OIIbITA OLIEHOYHBIX CYXIEHUI B
Pa3IUYHBIM TUIIaM 3a1pOCOB,; pelIeHny TpoOIEeMHBIX

Npo(EeCCHOHANBHBIX CHTYAIHi
VK-1.4. IIpu o6paboTke pod y

uH(popMalnu oTan4aeT GakThl OT
MHEHUI, UHTEPIIPETALIHi, OLICHOK,
dbopmupyeT COOCTBEHHBIC MHEHHS
U CYXKJI€HUS, apTyMEHTUPYET
CBOM BBIBOJIbI U 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
CTPOCHHUH BELIECTBA, IPUPOIE
XUMUYECKOU CBSI3U U CBOMCTBAX
Pa3JINYHbIX KJIACCOB XUMHWYCCKUX
3JIEMEHTOB, BEIIECTB U MaTEPHUAJIOB
JUIS IOHUMAaHUsI MEXaHU3Ma
XUMUYECKUX PEaKLUi,
MMPOUCXOAAIINX B TEXHOJIOTHUICCKUX
npoleccax U OKPY>KaroIieM MHPE;

MK-1.2 [IporHo3upyet cBOHCTBA
XUMHAYECKHX COCTMHEHUH 1
MaTepHrajIoB Ha OCHOBE JIaHHBIX 00
UX CBOHCTBAaX W XUMHUYECKOM
CTPOCHUUY;

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

OCHOBHBIC INPUHIUIIBI, 3dKOHBI, HCIIOJb30BATH OCHOBHBIC

TIOJIOKCHUA, MCTOJ0JIOTHUIO
N3Yy4aCMbIX JUCHUITIIIMH

3aKOHBI U MOJIOKEHHSI XUMHUH
JUIsl TTOHMMaHUs MEXaHHU3Ma
XUMUYECKHUX PEAKLUH,
IIPOUCXOMSIIHNX B
TEXHOJIOTHYECKUX MTpoLeccax u
OKpPY’KaOIEM MHPE;
[IPOTHO3UPOBATh CBOMCTBA
XUMHYECKUX COCAMHEHUH H
MaTepHaJIoB Ha OCHOBE JaHHBIX
00 ux cBoiicTBax u
XUMHUYECKOM CTPOCHHUHU

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




B pesynbpTaTe ocBOCHUS AUCIUILIMHEI «BBeZieHNe B OPraHNYeCcKyI0 XHMHIO» CTYACHT AOJDKEH:
3HaTh:
-HOMEHKJIATypy opranuueckux coeaunnenunii (ITK-1);
- CBOWCTBA Pa3IMYHBIX KJIACCOB opranndeckux coequnenuii (ITK-1);
- MEXaHM3MBI PEaKIHii opranmueckux coenuuennii (ITK-1);
- mpaBuiIa 6€30IaCHOCTH IpH paboTe ¢ opranndeckuMu Bemecteamu (1TK-1);
- IpaBWJIa COCTABJICHUS YCTAHOBOK JUISI TPOBECHHS OPTraHMUYECKOTO CHHTE3a M OYUCTKH OPraHUYECKIX
coemunenwii (ITK-1);
Ymersn:
- kimaccuuIpoBath opranndeckue coeaurenus (IK-1);
- OMPEIEITUTH BO3MOXKHOCTD CYIIIECTBOBAHUS n30MepoB U By nuzomepun (ITK-1);
- COCTaBUTh YpaBHEHUsI peakiiuii opranndeckux coeaunenuii (ITK-1);
- HAIKMCaTh HEOOXOMUMBIC IIIEMEHTHI 38 JaHHOM IETOUKY TpeBpalieHnit opranndeckux coeanuernii (ITK-1);
-HCII0JIB30BaTh TOJYYCHHBIC 3HAHUS TP U3YYCHUU CIICIUATBHBIX JUCIUILINH U B TIPOIIECCE CAaMOCTOSATEIBHOMN
pabotsr (VK-1, TTK-1).
Baagers:
- HaBbIKaMU aHaJIN3a ¥ UCTIOL30BaHMI HH()OPMALUU, HEOOXOIUMON JIJTs TUIAHUPOBAHMSI CUHTE3a U aHaJIK3a
oprannveckux coeaunennii (YK-1, ITK-1);
- HaBBIKaMH MOJICTMPOBAHUS XUMUIECKHUX U (PHU3MUECKUX CBOMCTB OPraHNYECKUX COeIMHEHUI, HA OCHOBE
naHHbIX 00 ux crpoenun (ITK-1).



5. Copepxanue U y4eOHO-MeTOAMYECKAS] KAPTA TUCHUTLINHBI

Tabauua 5.1
DopMBblI KouauuecTn
Sansust CamocTrosiTenbHasi paboTa CTyAeHTOB KOHTDOUIS 0 G108 JIuteparypa
HanMeHoBaHue TemM (BOIPOCOB), P
No
h H3y4aeMbIX 110 JAHHOH AUCHMILIMHE Ya- .
Conep:xanue min | max
J n ChbI
1. [Ipenmer u 3agaun Kypca, BBeeHHe. OCHOBHBIE MOJI0XKEHUS Ananu3 mporpammbl Kypca. CTaHOBIEeHHE U Becena, Bonpock! u
TEOPUM  CTPOCHUS ~ OPraHMYECKHX  BEIIECTB.  THWIBI _ 4 pa3BUTHE  AaTOMHO-MOJICKYJISIPHOTO  Y4YCHHSI. 4 3aauu K 0 4 [l], [4], [5],
rubpuanzanuu. ['eoMeTpus Monexy1. Hcropuueckoe u COBPEMEHHOE MPE/ICTABIICHHUS O CEMUHApCKOMY [6]’[7]’ [25]
CTPOCHHM XUMHYECKOH CBSI3H. 3aHATHIO.
2. Homenknatypa opranuueckux coenunenuii. Knaccudukamus OcHoBHbIE (DYHKIIHOHAJBHBIC TPYIIIBI U KJIACCHI Becena, Bompock! u
OpraHMYecKHX  coeAWHeHui, HomeHkiarypa IOITAK. OpPraHMYECKUX COCIMHEHUM. DJIeKTpOHHBIC 3aauu K
T'omosorust 1 n30Mepusi OpraHNYECKUX COSIUHEHUHA. Bumbl _ 4 pdexThl ¥ B3aHMMHOE BIHSHHE aTOMOB B 4 CEMHHApCKOMY 0 4 [1], [4], [7],
U30MEpPUU — CTPYKTypHas, TE€OMETpUYECKas, ONTHUYECKAas mouiekysie KuciaoTHele W OCHOBHBIE CBOMCTBa 3aHATUIO. []_]_-16],[]_8]
H30MEpHs. OpraHMYCCKUX COCIUHEHHH. PenieHune ydaeOHBIX
3aj1au.
3 Ankanbl, ankeHbl. Homenkmarypa. ®usuyeckue u Peaxunn raJoreHUpPOBaHMUs, HUTPOBaHWS, Becena, Borpocs! n
XMMHYECKHE CBOICTBA alKaHOB. MeXaHHM3M peaKkUuu _ cynbpUpOBaHHs aJIKaHOB. Peakiuu 3a/auu K [4]1 [6], [7],
CBOOOIHOpAIMKAJIBHOTO 3aMEUICHHs. MeXaHH3M peaknuu 4 THJIPUPOBAHUS, raJloreHUPOBAHYS, 4 CEMHHApCKOMY 0 4 [10],
EKTPO(UIBHOTO TPUCOEANHEHUS. THJIPOraIOr€HUPOBAHMUS, THIpATALH, 3aHATHIO. [1 5] , [16]
MTOJIMMEPHU3AINH ATKEHOB.
4 Ankuasl u ankaguenbl. Homenkmatypa. ®dusmueckuwe u Peakunu  rumpupoBaHuUs, TaJOr€HUPOBAHWUS, Becena, ompocs u
XMMHYECKHE CBOWCTBA AaJKHHOB. MeXaHM3M peaknuu THIPOTaIOr€HUPOBAHMUS, THIpPATALIH, 3aauu K [4], [6], [7],
Kyueposa. Mexanusm peaxkunu JlebeneBa. Peakius Junbca- _ 4 MOoJIMMEpHU3aluy aNKUHOB. KucioTHele cBoiicTBa 4 CEMUHApCKOMY 0 4 [10]
Anbaepa. aNMKUHOB. THIIBI IUEHOB. AJJICHBI, COMPSKEHHBIE 3aHATHIO. '
nuensl. [lomydeHne MONMMMEPHBIX COeIWHEHHH [15],[16]
Ha OCHOBE aJIKQ/INCHOB.
5 Apenbl. Howmenknarypa. ®wusndeckue W XUMHYECKHE Kpurepun apOMAaTHYHOCTH. Bausaue Becena, Bonpockl n
CBOMCTBA apeHoB. Peaknmn TUAPUPOBAHUS, 3aMeCTUTENel B  OEH30JIBHOM  KOJIBLIE HA 3aJa4M K
TaJlOTEHUPOBAHMA, AlKWIMPOBAHUS U aIIMPOBAHMA II0 CKOpPOCTb ¥ HampaBjieHHEe AIEKTPODUIBHOTO CEMHHapCKOMY [4] [5] [6]
Opupemo-Kpadrtcy. MexaHn3Mm peakiyy 3JIeKTpO(HIEHOTO - 4 3aMeILCHNSI. Peaxnun UEKTPOHUIEHOTO 3aHATHIO. 0 4 ! ! !
3aMEICHNSI. 3aMeICHHUS B apOMaTHYECKOM pany. 4 [8], [24]1[25]
Opuenrantel | u Il poma. CornacoBanHas u
HECOTJIaCOBAaHHAsI OPHUCHTAIIHS.
6 lanorenankansl. Homenknarypa. XuMHUeckHe CBOMCTBaA. JIByXxaTOMHBIE ¥  MHOTOaTOMHBIE  CIIUPTHI, Becena, Bonpock! u
Peakiyu HyKk1€o()WIFHOTO 3aMEIICHHS U DIMMUHHPOBAHUSI. mpocteie  3¢upbl. @DeHombl. DPuznyeckue U 3aJauu K
MexaHn3MBl peaKknnii raJoreHaJIKaHoOB. XMMHYECKHE CBOMCTBA, CIOCOOBI MOJNYYEHHUSI. CEMHHApCKOMY [4] [5] [6]
Cmuptel. Homenknarypa. ®dusmueckme #  XUMHYECKHE - 4 Kucmorasie CBOWCTBA. Peakuun 4 3aHATHIO. 0 5 ! ! !
cBOWCTBa anM(paTHYECKUX W apOMaTHYECKUX CITUPTOB. 3NIEKTPO(UIEHOTO 3aMeIIeHUs. [9], [24]1[25]
Peakmmn ¢ paspeiBom cBa3u C-O. KucnorHele cBoiicTBa deHonohopMatbaETUIHbIE CMOJIBL.
CIHPTOB U ()EHOJIOB.
7 KapOonunsasie coenunenns. Homenknatypa. ®usnueckne u _ 4 Mertonsl momydeHust anpaerunoB. CrpoeHue Becena, Borpocs! n 0 5 [ 4]' [5]’ [6],
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XUMHYECKHE CBOWCTBA albJerWiioB M KETOHOB. Peaxuuu KapOOHWIIBHOM TpyNNbI, €€ MOJSIPHOCTh U 4 3a7a4u K [g], [24],[25]
HYKJICO(PHIEHOTO IpHcoeIiHeHus o cBsizu C=0. nosipusyemMocts.  OOmue IpeAcTaBlICHUS O CEMHHApPCKOMY
Kap6okcmipnble coenunenus. Homenknatypa. ®usndeckue MEXaHH3Me HYKICOQHIBHOTO MPHCOSIUHEHUS 3aHATHUIO.
U XUMHMYECKHE CBOICTBa KapOOHOBBIX KHCJIOT. Peakius Mo KapOOHWJIBHOH TIpynmne anblIeruaoB U
srepudukanun.  CrnoxHbie  dPUpbl,  AHTUIPUIBI | KETOHOB.
XJIOPAHTUAPHJIBI KAPOOHOBBIX KHCIIOT, aMUBL.
A3zotconeprxaiue OpraHu4ecKue COEVHEHHS. AHWIH. Biusinue aMHUHOI'PYIIIBI Ha Becena, Bonpockl u
Homenknatypa. ®usnyeckue H XHMHUYECKHE CBOICTBa PEaKIMOHHYI0 CHOCOOHOCTh apOMAaTHYECKOro 3a1a4M K [4], [5], [16],
anudaTHIeCKUX M apoMaTH4ecKuX amMuHOB. OCHOBHOCTB 4 KOJIbIIa. ApOMaTH4eCKHE JHAa30COCIUHCHHUS. 4 CEMHHApPCKOMY 5 [17] [23]
aMHHOB. ITonyuenue, XUMUYECKUE CBOJCTBA. 3aHATHIO. !
A3zocoeMHEeHUA u a30KpaCUTENIHN. [24] ) [25]
AMUHOKHCIIOTBI, OCJIKH, HYKJICHHOBbIE KHCIIOTHI.
OcHOBBI OpraHM4eckoro cunresa. IlpaBuima Oe3omacHOCTH MeToabl OUYUCTKU U BBIACICHUS OPraHUYECKUX becena, Bompocs! u
pu paboTe ¢ OpPraHNYECKHMH BEIIECTBAMH, IUIAHHUPOBAHUE COEIMHEHUN: KpUCTAJUIU3aLu, 3a/la4i K KOHTPOJIBbHOM [13], [19],
OpraHuueckoro cunresa. Mirorosast KoHTponpHas paboTa. MEPEKPUCTAIN3AlMA, BO3IOHKA, IIEPETOHKa, pabore.
4 SKCTparupoBaHUE. OO0wmue CBEJICHUS ] 4 5 [20]’ [21]’
MpUOOPHBIX METOJAaX aHajIM3a OPraHUYECKHUX [22],[26]
COEIMHEHUN.
Telcymaﬂ paﬁoTa CTyA€HTa 40
PeSyJILTaTbI KOMIBOTEPHOIO
TECTUPOBAHUSA 30
nUTOro 36 36 70
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6. OOpa3oBaTe/IbHbIE TEXHOJIOTHH
i1 OCBOGHHS OUCHMILIMHBI «BBeleHHE B OPraHMYECKYH) XHMHIO» MCIIOJIB3YIOTCS IMPAKTHUYCCKUE

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 3aJaHMI,
pa3paboTKa TPOEKTOB, HCCIENOBATENbCKUHA METOJ OOYYeHHs, KpYIJIble CTONbI, IHUCIYTHI, CEMHHAPBI).
TpagunuoHHble NpaKTHYeCKHe (CEeMHUHAPCKHE) 3aHATHSA 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 TOAJIEPXKHBAaeTCs depe3 MHTepHET MOCPEACTBOM 3arpykaeMoro
MPUIIOKEHUSI, YCTAHOBJICHHOTO Ha KOMIThbIOTEpPE KaX 1010 yuactHrka (Zoom, Meet, Skype u ap.)

Buneoxondepenuus — ceanc BuneokoHdepenucsszu (BKC) — 3To TexHOMOrus HHTEPaKTUBHOTO
B3aMMOJICHCTBUS NIByX M OoJjiee YyYaCTHMKOB 00pa3oBaTEeNbHOrO Mpolecca il oOMeHa HHQOpManueid B
peanbHOM pEeKUME BPEMEHH.

TexHnosorusi JeKTPOHHOrO 00y4eHHs (peamu3yeTcsl MPH TOMOLIM 3JIEKTPOHHON 00pazoBaTeNbHON
cpenbl COI'Y npu ucnonszoBanuu pecypcoB ObC, npu npoBeaeHUH aBTOMAaTU3UPOBAHHOTO TECTUPOBAHHUSA U T.
I.).

IIpumeyanus

— Bce Bunmel yueOHOH paOOTBI MOTYT MPOBOIAMTHCS TUCTAHIIMOHHO HA OCHOBAHUHM JIOKAIBbHBIX
HOPMATHBHBIX AKTOB.

— B nensx peanuzauuy MHAUBUAYAIBHOTO MOAX0/a K O0YYECHHUIO CTYACHTOB, OCYLIECTBISIOIINX YICOHBII
Ipolecc MO MHAUBHIYATbHOW TPACKTOPHM B paMKaxX HMHIMBUIYaJbHOTO paboyero IviaHa, U3yuyeHHE AaHHOU
AUCHUIIIMHBI MOXET OCYHICCTBIIATHCA 4YCPC3 MHAUBHUAYAJIBHBIC KOHCYJIbTAalMU NpCriogaBaTesAi O4YHO, B YaChbl
KOHCYJIbTAIlM, MO 3JIEKTPOHHOM IMoYTe, a Takke ¢ ucmoib3oBaHueMm \Webex, rumaropmbl AUCTaHIIMOHHOTO
obyuenus Moodle, nuunblit kabunet ctyaenTa Ha caiite COI'Y, npyrux anementoB DM1OC COI'Y.

7. YueOHO-MeTOAUYECKOE 00ecnedeHHe CAMOCTOSITeJIbHOM 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 ¥ PaCIIUPSHUS TEOPETHYSCKUX 3HAHUM;

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

- QopMmHupoBaHHMS ~ CaMOCTOSATSIIBHOCTH  MBIIUICHHUS,  CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO U CAMOPEATTU3AIIHH;

— Pa3BUTHUS HCCIIEOBATEILCKUX 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 aHalIu3a JUTEPATyphl U 3JIEKTPOHHBIX
HMCTOYHUKOB MH()OPMAITUH 110 33IaHHOU TEME;

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

- UW3YYCHHUS TEOPETUYECKOrO, IPABOBOIO M CTATHCTUYECKOrO MaTepualia i TOATOTOBKH K
CCMHUHAPCKUM 3aHATUAM,

- IIOATOTOBKH K 3a4€TYy.

Tewmbl 1 GOpMBI BHEAYAUTOPHOM CAaMOCTOSATENBHOM paOOThI, €€ TPYAOEMKOCTh CO/IepIKaTCs B paszene S,
Tabm. 5.1.



MeTtoanyeckne peKOMeHJIAlU 110 HAMCAHUIO pedepaToB

Pedepar — mnmcbMeHHass paboTa IO OMNPEHCICHHOW HaydyHOHW mpoOjieMe, 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 HaOMIOJIeHUH, MCCIENOBAaHUN W MPAaKTHYECKOTO ombiTa. PedepaT momoraer BbIpabOTaTh HABBIKH U
MPHUEMBI CAMOCTOSITEIBHOTO HAYYHOTO MOUCKA, IPaAMOTHOTO M JIOTHYECKOTO M3JI0KEHHSI U30paHHOM MPOoOIeMbl U
CIOCOOCTBYET MPUOOIICHHUIO CTYAEHTOB K HAYYHOU AEATEIBHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Bwibop Tembl uccnenoBaHus. 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 mOpeanosaraemoro pedeparta. KaneHmapHblii IUTaH HMCCIEIOBAaHUS BKIIOYAET CIICHYHOLIUE

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

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

aHajgm3 coOpaHHOTO  MaTepuana, TeopeTHdeckas pa3paboTka TPOOIEeMBI;  COOOINCHHE O

NpeJBapUTEIbHBIX pe3yNbTaTax WCCICIOBaHUs; JHUTepaTypHOe OQOpMIICHHE HCCIeI0BaTENbCKOM

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

[Tnan pedepata xapakTepu3yeT ero cojepkanue u CTpykrypy. OH JOJKEH BKIIOYATh B ceOs: BBEJCHUE,
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. st BeIIBICHHA HEOOXOOMMOM JMTEPATyphl CIEAyeT 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 BakHEHIHMX cTaTeil mo M30paHHO# mpobieme.
[Ipu u3ydeHnn nuTeparypsl HEOOXOAMMO BBIOMPATh MaTepHall, HE TOJNBKO MOATBEPKIAIONINNA TO3UIHIO aBTOpa
pedepara, HO U MaTepHan AJIs MOJIEMHUKH.

4.00paboTtka Matepuaia. [Ipu 06paboTKe MOJydeHHOTO MaTepraia aBTop TOJKCH: CHCTEMaTH3UPOBATh
€ro Mo paszzeiaM; BBIBHHYTh U 0OOCHOBATH CBOM THIOTE3BI; OMPEAEIUTh CBOK MO3UIUIO, TOUKY 3PEHHS II0
paccMaTpuBaeMoil mpo0sieMe; YTOUHUTh 00BEM U COJEpKaHWE MOHITUI, KOTOPHIMU IPUXOIUTCS ONEPUPOBATH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEACTICHUS U OCHOBHBIC BBIBOJIbI, XapaKTEPU3YIOIIUE PE3yIbTaThI
HCCIIEI0BaHMs; OKOHYATEJIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmienue pedeparta. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUAEPKUBATHCS CIEAYIOIIUX
npaBwir: Creayer mucath JHIIb TO, Y€M aBTOP XOYET BBIPA3UTh CYIIHOCTh MPOOJIEMBI, ee JIOTUKY; [lucarb
CTPOrO MOCIEN0BATENIbHO, JJOTMYHO, 10Ka3aTelIbHO (M0 cXeMe: Te3uc — 00ocHOBaHME — BbIBOA); llucaTh sapko,
00pa3Ho, )KHBO, HE TOJIBKO BCKPBIBAS MCTUHY, HO W OTpakas CBOIO IMO3WIIMIO, MPONAraHIupys MOJy4YeHHBIE
pesyibTathl; [lucaTte OcMBICIEHHO, cOOJIOAas HpaBWiia TPaMMATHKH, HE 3JI0YHOTPeOJsisi HayKooOpa3HBIMU
BBIPRKEHUSIMH.

Pedepar BBITIONHAETCS B COOTBETCTBUU C TPEOOBAHMSMH CTaHIAPTOB, Pa3pabOTaHHBIX LIS TAHHOTO
BUAa NOKyMeHTOB. PaboTa oymkHa ObITh BBIOIHEHA Ha Oeoi Oymare cranaaptHoro jucta A4. Tekct noimkex
OBITH OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM pepakrtope MicrosoftWord u oTBedaTh cieayrommm
TpeOOBaHUAM: TTapaMETPHI ITOJIEH CTPAHUI] JOJDKHBI OBITH B TIPEJIeNiax: BepxXHee H HikHee — 1Mo 20 MM, mpaBoe —
10 MM, neBoe — 30 MM, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUHBIA HHTEpBAT —
NoNyTOpHBIA. JleHTa mpuHTEpa — TONbKO 4EépHOro BeTa. Hymepamus crtpaHul] B pedeparte J0IKHA OBITh
CKBO3HOHM, HauumHas ¢ TpeTbel crpaHuubsl. Homep mpocraBnsieTcs apaOckumMu nudpaMu BBEpXY KaKIoH
CTpaHHMIIBI CTIpaBa.

[pu u3noxxennn MaTepraza HEOOXOUMO MPHUIEP)KUBATHCS IPHHSATOTO TUIAHA.

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 CTyaeHTa, YTO MO3BOJSET CYAUTh O CTENEHH €ro MOATOTOBKH W YIIIyOJIEHHMH B BHIOPAHHYIO TEMAaTHKY.
Bes  wucmonb3oBaHHas mTeparypa  pasMemiaeTcsl B CIEAYIONEM TIOpSAKE: 3aKOHOAATEIbHBIE AaKTHl,
MMOCTAHOBJICHUS, HOPMATHUBHbBIE JJOKYMEHTBI; BCS y4eOHasl TUTepaTypa B aj(aBUTHOM MOPSIKE, 3aTEM CPEJICTBA
MIEPUOAMYECKON MeYaTy B aihaBUTHOM TOPSIKE; UICTOYHUKH U3 ceTH VIHTepHeT.

MeTtonuyeckne peKOMeHIALUH N0 CO3TAHUI0 MYJIbTHMEIMITHOM Mpe3eHTAlINU

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

Craiigsl KenaTenbHO HE Ieperpy’arb TEKCTOM, JydIlle Pa3MecTHTh KOpOTKue Te3uchl. Ha craiimax
HEOOXOIMMO JIEMOHCTPHPOBATH HeOONbIINE (QparMeHThl TEKCTa JOCTYMHBIC IS YTEHHS Ha PacCTOSHUH; 2-3
¢dororpaduu nim pucynka. Haubonee BaxxHbIi MaTepHa Jy4lle BbIICIUTD.

Tabmuue! ¢ TUQPOBEIMU 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)XeJaTesbHbl Takue 3(Q(QeKTsl Kak BbUICT, BpalleHHE, BOJHA, MOOYKBEHHOE IOSBICHHE TEKCTa U T.1.
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.

JKenatenpHO TOATOTOBHTH K KaXAOMY Claiily 3aMeTKM MO JOKJaxy. 3areM pacredaraTb HX |
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-i cnaiig (TUTYNBHBIN), HA (JOHE KOTOPOTO CTYJEHT IpeicTaBiseT 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 HIpUGTOM. 311€Ch K€, €CIM MO3BOJISIET MECTO, MOXXHO HamucaThb W 3aJadd. 3aJadyd MOTYT OBITh
MIpE/ICTaBJIEHbI U Ha CIIEYIOIIEM CIIaie.

4-i1 - cnaiia. ComepKUT CTPYKTYpY paOoTbhl, KOTOPYIO MOXKHO NpEIOCTaBUTb, HAIpUMEp, B BUIE
rpaduuecKux OJOKOB CO CTPENIKAMHU. A TaKKe — IIePEUNCIICHNE IPUMEHSIEMbIX METOJIOB U METO UK.

5-i1 - cnaiia. IlpeacraBisercs conepkaHue W TeopeTHUYecKas 3HaYMMOCTh NpoekTa. CyThb perraeMoi
Mpo0JIEMBbI MOKET OBITH TIPEJICTABIICHA B BHJIE CXEM, TaOIUI, AuarpaMM, rpadukos, ¢pororpaduii, GpparMeHToB
¢meMoB U T.11. Ha TeopeTndeckyro 4acTh NpelICTaBICHHUS POEKTa JIOJKHO 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
cinaiige. [Ipu aToM He ciiegyeT mepevucisiTh TO, YTO OBIJIO CHENIAHO, a JJAKOHUYHO M3JI0XKHUThH CYyTh 3HAYUMOCTH
MPOEKTA WIIK TTOJTyYEHHBIX PE3yIbTaTOB UCCIIETIOBAHUSI.

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

MeTtoauueckue YKa3aHusd MO NPOBEACHUIO MPAKTUYECCKHUX 3aHATHI N0 TUCHUILINHE
«BBenenne B OPraHmv4eCKyr0 XuMHuIo»
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IIpakTudeckne 3aHATHS TPHU3BAHBI HAYYUTHh CTYIEHTa CaMOCTOSTENBHO paboTaTh € y4eOHBIMHU
TeKCTaMH, aHAIM3WPOBATh MaTepHall. B Hawane 3aHATHUS PEKOMEHIYETCS PacCMOTPETh COOTBETCTBYIOIIHN
TEOpPEeTUYECKU MaTepuall. 3aTeM WAET MPAaKTHYECKUH pa3dop M3ydaeMoro Marepualia, PelIaroTcsl 3a1add U3
MPaKTHUKyMa, pa30npaercs Kaxablii KOHKPETHBIN pUMep.

B Havane mpakTHYeCKOTO 3aHATHUS clenyeT o0paTHUTh BHUMAaHHE HAa TEOPETUYECKHE BOMPOCH MO TEMe
3aHATUsA. [lepBoHAYaIbHO UIET U3TO0KEHNE TEOPETUIECKOI0 MaTepraia TeMbl 3aHATHs. 3aTeEM B psjie BOIPOCOB
MIperoAaBaressi cleayeT CKOHIIEHTPUPOBATh BHUMaHHE Ha OCHOBHBIX HIESX TEMbI 3aHATHI. BOTpPOCH! TOIKHBI
BKJIIOUaTh B Ce0S pa3jiMuHbIC BapHalliU 3JCMCHTAPHBIX CUTYaIlMi, OTOOpaKaloIUX OCHOBHBIC WJCU TEMbI
3aHATHS B WX B3aMMHON B3aWMOCBSI3U. 3aJaBaeMble BOIMPOCHI JOJDKHBI OBITh KOHKPETHBIMH M MaKCHMalIbHO
MPOSIBIISITH B CTYICHTaX UX COOOPa3UTEIBHOCTD.

Yerubiii onpoc Tpedyer OoT mpenonaBaTessi OONBIION MpeaBapUTEIbHON MOATOTOBKU: TIIATEIHHOTO
oTOopa cojepaHHsA, BCECTOPOHHETO IIPOMYyMBIBAHUS BOIMPOCOB, 33/Jad W MPHMEPOB, KOTOpBIE OyayT
MPEAJIOKEHBI, MMyTEH aKTUBU3AINY JIEITEIFHOCTH BCEX CTYACHTOB IPYMIIBI B IIPOIECCE MPOBEPKHU, CO3IaHUS Ha
3aHATHH JICTIOBOW U JOOPOKETATEITLHONH 00CTaHOBKH.

PaznuuaroT GppoHTAIBbHBINA, HHIUBUIYAJLHBIH U KOMOUMHUPOBAHHBII OMNpocC.

DpoHTANBHBINA ONPOC IPOBOIUTCS B popMe Oecelbl IperoaaBatelis ¢ IPyIou.

OH OpraHMYecKH COYETaeTCs C MOBTOPEHHEM MPOMIEHHOTO, SBJSSCH CPEACTBOM IS 3aKPETUICHES
3HaHUW U yMeHuH. Ero MOCTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBCHHYI pPaOOTy MOXKHO BOBJIEYb BCEX
CTYICHTOB TPYIIBL. J{JI1 3TOTO BOIPOCH! JOJKHBI JIOMYCKaTh KPaTKyko (opMy OTBeTa, OBITh JAKOHUIHBIMH,
JIOTUYECKH B3aUMOCBSI3aHHBIMHU JIPYT C APYTOM, NaHBI B TAKOH MOCIEIOBATENIEHOCTH, YTOOBI OTBETHI CTY/IEHTOB
B COBOKYMHOCTH MOTJH PacKpbhiTh colepXaHue paszzena, Tembl. C MOMOIIBIO (POHTAIHLHOTO OIpoca
MperoAaBaTe’lh UMEET BO3MOXHOCTh IPOBEPUTH BBIONHEHHE CTYASHTAMH IOMAIIHETO 3aJaHWsl, BBIICHUTH
TOTOBHOCTh TPYIIbI K M3YYCHHIO HOBOT'O MaTepHaia, ONpeAesuTh CHOPMUPOBAHHOCTh OCHOBHBIX IMOHSTHH,
YCBOGHHE HOBOT'O Y4EOHOTO MaTepuaa, KOTOPBI ObUT TOJIBKO YTO Pa3o0paH Ha 3aHSATHH.

NnauBuaAyadbHBIA OMPOC TpearnoiaraeT OoOCTOATENbHEBIE, CBS3HBIE OTBETHI CTYIEHTOB Ha BOIIPOC,
OTHOCSIIMHCS K HM3y4aeMOMy y4eOHOMY Marepuaiy, MO3TOMY OH CIIY>KUT BaKHBIM Y4YEOHBIM CpPEACTBOM
pa3BUTHSl peYH, IMMAMATH, MBIIIICHUS] CTYJAeHTOB. UTOOBI chenaTe Takylo TNpOBepKy Ooliiee TIIyOOKOM,
HEO0XOIMMO CTaBUTh MEpe/I CTYACHTaMU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOTO OTBETA.

Bormpocsl 11t HHIUBUAYAIBHOTO OMPOCa JOJKHBI OBITh YETKUMHU, SICHBIMH, KOHKPETHBIMHU, €MKHUMH,
MMETh TPUKIAAHON XapakTep, OXBaThIBaThb OCHOBHOH, paHee NpOMACHHBIA MaTepuan mporpaMmbl. Mx
coJiepKaHHe JIOJDKHO CTUMYJMpPOBaTh CTYJAEHTOB JIOTHYECKH MBICIUTh, CpaBHUBAaTh, AaHAJIU3UPOBATh,
JIOKa3bIBaTh, MOJMOMPATh yOEAWTENbHBIE TPUMEPHI, YCTaHABIWBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3H, JeJaTh
000CHOBaHHBIE BHIBOJIBI M 3TUM CIIOCOOCTBOBaTh 00BHEKTUBHOMY BBISIBJICHHIO 3HAHUW CTYACHTOB.

Bonpocsl 00BIYHO 3a/al0T BCEH TPYIINE U MOCIIe HEOOJBIION May3bl, HEOOXOIUMOM JUIsl TOTO, YTOOBI
CTYJCHTHI IOHSUIH €T0 W MPUTOTOBWIIUCH K OTBETY, BBI3BIBAIOT I OTBETa KOHKPETHOTO CTYIEHTA.

IIncsMeHHas MpoBepKa HapsiAy C YCTHOM SIBJIIETCS BaXKHEWUIIIUM METOJOM KOHTPOJIA 3HAHUM, YMEHUI
Y HaBBIKOB CTYAECHTOB. OJHOPOIHOCTH pabOT, BBINOIHIEMBIX CTYJIEHTAMH, TIO3BOJISIET MPEIbSIBIATE KO BCEM
OJIMHAKOBBIE TpPeOOBaHWUS, IOMBITAET OOBEKTUBHOCTh OIEHKH pe3ylbTaToB o0OydeHus. [lpumeHeHme 3TOro
METOAa JaeT BO3MOXKHOCTh B Hamboliee KOPOTKHI CPOK OJHOBPEMEHHO IPOBEPUTH YCBOEHHE Y4eOHOTO
MaTepuraia BCeMHU CTYACHTAMU TPYIIIBI, ONPEISIUTh HAPABICHUS I WHAUBHYyaTbHON paOOThI C KaXKIbIM.

ITucemeHHast MpoBepKa MCIOIB3YETCSI BO BCEX BUAAX KOHTPOJS U OCYIIECTBIISIETCS Kak B ayJUTOPHOM,
TaK ¥ BO BHEAYIUTOPHOI padoTe (BBIITOJIHEHUE TOMAITHIX 3aJaHHH).

MeTtoauyeckne peKOMeHIANMH M0 MCMOJIb30BAHUIO MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHii 00y4eHus!

21_]'[5[ HU3YUCHUA JICKITMOHHOT'O Marepuaia JAUCHUITIINHBI IIPUMCHSAIOTCA AyaIOBU3YAJIbHBIC
(MYHBTHMGHHﬁHBIe) TEXHOJIOTUH, KOTOPBIEC HE OTPULAIOT TpaAUIIMOHHBLIC, IMPOBCPEHHBIC BPEMCHEM METO/bI
npernojaBaHus, HO, MPHU 3TOM, OHU IOBBIIIAIOT HATJSAHOCTH, MH()OPMATHBHOCTBH, ONEPATHBHOCTH B IOAaYe
nH(pOpPMAIUH, TTO3BOJISIIOT SKOHOMHUTH BpEMSI 3aHATHIA.
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Kaxmoe cemuHapckoe 3aHATHE WMEET CBOIO 0COO0YI0 (OpMy IMPOBEIEHHS, CBOIO METOJOJOTHIECKYIO
cnennuKy, 4YTO TIO3BOJIIET pa3BUBaTh Yy CTYJICHTOB pasiUuyHble Kak OONICKYJNbTYpHBIE, TaKk U
npodeccuoHabHble KOMmeTeHIMH. [locTaHOBKAa MpOOJIeMbl, pa300p aKTyalbHBIX KOHKPETHBIX U
THUIMOTETHYECKUX CHUTYaIllii, co3laHue atMocepsl nuanora MeXIy MperogaBaTeleM W TPYMIOH ITO3BOJISIET
paboTaTh UHAVMBUAYAIHLHO W B MAJIBIX TPYINaX, KOJJICKTUBHO OOCYXKJaTh ONPEACICHHBIN TeMaMu MaTepHa, a
TaKK€ WHUIMHPOBATH CaMOCTOSTEIBHYIO pa0oTy cTyneHTOB. [Ipu OCMBICICHMH COJIEpIKaHUs BOIPOCOB
MPAKTHYECKUX 3aHATHH TpecIeAyeTcsl Ielb COoOMoAaTh IPEeMCTBEHHOCTh B MPO(ECCHOHATHPHOM H B
TBOPYECKOM Pa3BUTUU CTYJICHTOB.

KonTpomns camocTtosTensHON pabOTBl CTYACHTOB MpH3BaH CHAENATh Ipolecc oOydeHus Ooimee
LEIOCTHBIM M OpraHWYHbIM. Ero 3amaya He oOCTaBUTH 0O€3 BHHMAaHHUS Jaxe, Ha TEPBbIAH B3I,
MaJI03HAYUTEIIbHBIE BOTIPOCHL.

KowmmeroTeproe TecTupoBaHHE ITO3BOJIIET OCYIIECTBIATH WTOTOBBIN KOHTPOJb 3HAHWN CTYICHTOB.
TecToBBIM MaTepuan BKIHOYAET B CeOs CONEPKAaHUE BOMPOCOB MO KaXIOMY U3 0003HAYCHHBIX MPOTrpamMMOi
pa3aernnos.

Kaxaprii Bompoc mpearnonaraeT HeCKOIBKO BApHAHTOB OTBETOB, CPEIU KOTOPBIX MUMEIOTCS aOCOIIOTHO
HEBEPHBIH, MPAaBUJIBHBIN U B 0OJIbIICH MM MEHBIICH CTENCHH PaCKPBIBAIOIIUE CYITHOCTh Bompoca. B mporecce
KOMITBIOTEPHOTO TECTHPOBAHHSA 3ajada CTYACHTOB ONPEIENsIeTCs KaK BBHIOOp MPAaBHIIEHOTO OTBETA W3
MHOT000pa3us BAPUAHTOB. B TECTOBBIX 3a/JaHUSIX €CTh BOIPOCHI HA COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOTO
TECTUPOBAHMS, 33/la4a CTYJeHTa OMpeAeNsieTcs] KaK BRIOOP MPaBUIIBHOTO OTBETA U3 MHOTOO0Opa3Hs BapHAaHTOB.

8. OueHouHble cpeacTBa /ISl TEKYyLIEro KOHTPOJSI YCIIEBAeMOCTH, Py0eKHOH aTrecTauuu H
NMPOMEKYTOYHOM ATTECTAMH 10 HTOraM OCBOEHHSI THCIHUILIMHBI.

Pabouass mporpamma npemaycMaTpUBaeT NPOBEJCHHWE TMPAKTHYCCKUX 3aHATHH, a TakKKe
CIIEAYIOIIME BUABI CAMOCTOATENBbHOW palOThI: TOATOTOBKY YCTHBIX JOKIAIOB, HamMcaHUIO pedepaTos,
MMOATOTOBKY TpPE3CHTAlil U 0OCYKIeHH O TeMaM IUCHHIUIMHBI - padoTy B aKTUBHOW W HMHTEPAKTHBHON
¢dhopmax.

Buabl kKoHTpOJIS.

Pabouas nporpamma npeanosnaraeT TEKyILUH U TPOMEKYTOUHBIA KOHTPOJIb 3HAHUI.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISIEMbII MOHUTOPUHI YPOBHSI YCBOCHHS 3HAHUU U
(dbopMHpOBaHUs YMEHUH M HaBHIKOB B TEUCHHE CEMECTpa WIM y4eOHOro roja. TeKymwii KOHTPOJIb 3HaHHIA,
YMEHUH M HaBBIKOB CTYAEHTOB OCYILIECTBIISIETCS B XOJ€ Y4YEOHBIX (ayAMTOPHBIX) 3aHATUH, MPOBOJUMBIX MO
pacnucannio. PopMaMu TEKYIIETO KOHTPOJIA BBICTYNAIOT ONPOChl HA CEMUHAPCKUX U NPAKTNUYECKUX 3AHAMUAX,

a makoice Kopomkue (00 15 MMH) 3a()aHMﬂ, BBITNIOJIHACMBIC CTYACHTAMU B HA4aJIC JICKIIUU C LECJIbKO IMPOBCPKU
HaJIn4us1 3H3HI/II7[, HCOGXO}Z[I/IMBIX AJid YCBOCHHS HOBOI'O Mar€puajia WM B KOHIEC JICKOWU MJIs1 BBIACHCHHA
CTCIICHU YCBOCHMUS U3JIOKCHHOI'O MaTCpHraa.

PY6GX(HBIﬁ KOHTPOJIb OCYHICCTBJIACTCS 110 Oollee UM MEHEE CaMOCTOSATEIbHBIM pasaciiaM — y‘le6HLIM
MOAYJAM KypcCa U MPOBOAUTCA IO OKOHYAHWHN HU3YUCHHA MaTCpUajia MOAYJM B 3apaHEC YCTaHOBJIICHHOC BpEM:.
Py6€)KHLIﬁ KOHTPOJIb NPOBOAUTCA C IICJIIBIO OIPCACIICHUA KaueCTBa YCBOCHUA MaTCpHaia y‘{€6HOFO MOAyJid B
OCJIIOM. B Teuenne CEMECTpa IMMPOBOAUTCH IBA TAKUX KOHTPOJIbHBIX MCPOIIPUATHS 110 l"paCbI/IKy.

Metoauka (popMUpPOBaHMS pe3yJIbTHPYIOLIEH OLCHKH.

NroroBas oreHka CKaibIBaeTCA Kak CPEAHEB3BEIICHHAS 10 pe3ybTaTaM BCEX OLEHMBAEMBIX PadoT
Ha TPOTSHKEHHH CeMecTpa, KyJa BXOAAT MOCEIIEHUE JIEKIMA M CEMHUHApOB, OTBETHI W JONOJIHEHUS Ha
ceMHHapax, KOHTPOJIbHBIE pabOThl (KOHTPOJIBHBIE CPE3bl MO0 UTOTaM MOJIYJIS), TOIIOJHUTENbHBIE OLIEHKH I10
pedeparaMm B cyMMe C UTOTOBBIMU pe3yJIbTaTaMH 0albHO-PEUTHHIOT'O TECTHPOBAHUSL.
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ITpoBeeHNE TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJIS O AUCIUILTHHE OCYIIECTBIISETCS B COOTBETCTBHH
¢ Momoxxeranem COTY !

BAJUIBHAA CTPYKTYPA OLJEHKH

Makec. KOJI-BO
Dopma koumpons

6amioB
Texkymas oieHKa CTy/JAeHTa B TeueHue 1-8 HeleJm cCOCTOMT M3: 20
* BrimonHeHus 33JlaHWA HAa TMPAKTHYECKHAX 3aHATHAX (IIOATOTOBKA K 6
CEeMHHApPaM, BHINIOJIHEHHS JOMAITHHUX 3aJIaHHN)
* BeinmonHeHst KOHTPOJIBbHOU pabOThI 8
* [TogrotroBka pedepaToB, mpe3eHTAIH K MPAKTHYECKAM 3aHATHIM 6
1-s1 pyOe:kHasi MUCbMEHHAs KOHTPOJIbHAs padoTa (TeCTUPOBaHHUE) 15
Tekyuiasi ouenka cryaenra B Tedenune 10-15 negesnn cocTour m3: 20
* BrommonHeHus 3aJjaHdil HA TPAKTHYECKUX 3aHATHAX (IIOArOTOBKA K 6
ceMUHapaMm, BBITIOJTHEHHS JOMAITHUX 3aJaHUH)
* BeImoHEHNS KOHTPOIHHOH PabOTHI 8
* [loaroroBka pedepaToB, Mpe3eHTANNH K MPAKTHIECKAM 3aHATHIM 6
2-51 py0exxHasi NHCbMEHHAs1 KOHTPOJIbHas pafdoTa (TeCTHPOBAHHUE) 15
Hroro 70

MeToauka OpMHPOBAHNS Pe3yJbTHPYIOLIEH OLEHKH.?
B xope TekyIiero KOHTpOJIs CTYACHTBI MOTYT Habpath 0-70 Oamios:
1-a pybercnas ammecmauuss — MAKCUMAAbHO 35 0a1106; U3 Hux:

om 0 90 15 6annoe (P1) — ammecmayuonnas (pyoescnas) Konmpoavhas paboma;
om 0 00 20 6annos (Th)— mexywas padoma cmyoenma ¢ meuenue pyoesxica.

2-3 pybexcHan ammecmauusn — MaKCuUManbHo 35 6annoe; u3z Hux:
om 0 00 15 6annos (Pr)— ammecmayuonnasn (pyoexcnan) KOHmpoavHas pavoma;
om 0 90 20 6arnoe (T,)— mekywas paboma cmyoenma ¢ meuenue pyoesica.
IIpoMeKyTOUHBII KOHTPOJIb:
Jlnst 3auera:
3a ycTHBIN OTBET Ha 3adere cTyaeHT noixydaet 0-30 Oamos.

CTyIeHTHI, TONYYUBIINE B XOJE TEKYIIETO U pyOekHOro KoHTpoist 50-100 O6amioB aBTOMaTHYECKH MOTY4aoT
«3ayeT».
Pesynbrupytolas oreHKa CKIapiBaeTcs o cooTreTcTBytoiei bPC dpopmyie.

IIIkana uroroBoii aKaI[eMI/I‘leCKOﬁ YCIEBACMOCTH CTYACHTOB 10 TUCHUIIJINHE

Cucrema orenok COI'Y
Cymma Gasios Ha3zpanue HucnoBoil 5KBUBAJIEHT
86 - 100 OTIIMYHO 5
71-85 XOPOIIO 4
56-70 YIIOBJIETBOPUTEIIHLHO 3

TemaTuka pedeparon

! 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. ITp.Ne 173).

2 B coorserctuu ¢ Ionoxenuem o BPC oneHuBanus 06y4aroIuxcs 04HOi GOpMBI 110 06pa30BaTENLHBIM 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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1. Kparkue cBeZieHUs 110 UCTOPUU BOSHUKHOBEHUS U Pa3BUTHS OPTaHUUECKOH XUMHH.

2. XKwu3ub u gesrenbHOCTs: A.M. ByTieposa.

3. KuciaoTHO-0CHOBHBIE CBOMCTBA OPraHUYECKUX COECAMHEHUH.

4. Kondopmanmu. CBsi3b NPOCTPAHCTBEHHOTO CTPOCHUS C OMOIOTHYECKO aKTHBHOCTEIO.

5. l'anorenoyrieBoAOPOIbI IPUMEHSEMbIE B MEULIUHE.

6. Tuonsl. [Tonyuenne. CoiictBa. MnenTudukarms.

7. JAnoKcHHBI KaK TOOOYHBIE TPOAYKTHI MepepaboTKH (eHOI0B. DKOJIOrHYECKHE MPOOIEMBI

XUMUH (HEHOJIOB.

8. Bocku kak cioxHbIe 3(UPHI BBICIINX KapOOHOBBIX KUCJIOT. IIuenuHblil BOCK, CIEpMOLIET.

TBunsl. Ctpoenue. CpoiictBa. [Ipumenenue.

9. ®ochonununsr. Ctpoenue. CBoiicTBa. bronornueckoe 3HaYCHHE.

10. I'erepod yHKIIMOHATHEHBIE TIPOM3BOIHBIE OEH30J1a — POTOHAYATHHHUKH JIEKAPCTBEHHBIX

npemnapaToB. CBs3b MEXKAY CTPOCHUEM U PapMaKOJIOTHIECKUM JICHCTBHEM.

11. Benku — MOJIEKyJIbI )KU3HU: CTPOCHUE, OMOIOTNYECKasi poJib, XHMUYECKHE CBOMCTBA.

12. SIBneHue TayTOMEPHH B OPraHUYECKON XUMHHU: KETO-CHOJIbHBIE, JIAKTUM-TAKTaMHbIE,

LUKIOOKCOTayTOMEPHH.

13. Heds. [IponsBoactBo GeH3HHA.

14. YrneBogopoIHOE TOIUIMBO, €r0 BUABI U HA3HAUYCHHUE.

15. ITpupoanblii ra3 Kak LHEHHOE XUMHYECKOE ChIPBE.

16. MHOTOaTOMHBIE CIUPTHI — 3aAMEHUTENN caxapa.

17. AHUIHHOBBIE KPACUTEIIH.

18. IIpoTenHOreHHbIE AMUHOKHUCIIOTHL.

19. «®pyKTOBBIE» KUCIOTHI.

20. Cunrerndeckue nmonumepsl. Kanpon. Teduon. M3onpeHoBsiii kayuyk. @enonadopmanbaeruiHbie CMOIBI.
OueHoYHbIi JINCT 3a1UTHI pedepaToB (IOKJIAI0B)

HaunmMmeHnoBanue BrIsiBJIeHHBIE Banabl
noKa3arTeis HeX0CTATKH U
3aMedYaHuAa

1. KAYECTBO MCCJIEJIOBATEJIbCKOU PABOThI (PEDPEPATA, IOKJIAJIA)

1. I'paMOTHOCTB U3I0KEHUS U 1
KauecTBO 0QOpMIICHHUS paOOThI
2. CaMOCTOATENIBHOCTh 1

BBITIOTHEHUS Pa0OTHI, TITyOnHa
MpopabOTKH MaTepuana,
UCTIONIb30BaHNE
PEKOMEHIOBaHHOM 1
CIIPAaBOYHOM JINTEPATYpPhI

3. O0OOCHOBAaHHOCTb U 1
IIOKA3aTeIbHOCTE BBIBOIOB
OO01as oreHka 3a Beironaenue P 3
II. KAUECTBO JOKJIAJA
1.CooTBeTCTBUE CONIEPKAHUS 0,5
JIOKJIaJIa COJIEPIKAHUIO pabOTHI
2.Brigenenne OCHOBHOM MBICIIH 0,5
paboThI
3 KauecTBO H3JI0KEHUS 1,25
MaTepuana
OO01mast orleHKa 3a JOKIal 2,25
III. OTBETBI HA JTOITIOJIHUTEJIBHBIE BOITPOCHI 11O COJAEP2)KAHMIO PABOTHI
Bormpoc 1 0,25
Bompoc 2 0,25
Bomnpoc 3 0,25
OO0mas oleHKa 32 OTBETHI HA BOMPOCHI 0,75

NTOI'OBAA OIIEHKA 3A 3AIIUTY 6




O 031N LN W —

MPUMEHEHHE.
10. Uctopus pa3BuThs GU3NKO-XUMUUIECKUX METOIOB aHAIH3A.

Kputepun oneHnBaHus CTyIeHTa 32 MOATOTOBKY NMpe3eHTAMH

TeMbl npe3eHTANUI

. Buononmumepsl. ['oOyssapHbie Oenku. GUOPHUILISPHBIC OCIIKH.
. DepMeHTHI.
. Hykneunnossle kucnotel. CpaBautensHast ctabmisHocTh JJHK 1 PHK.
. BogopactBopuMsble BUTaMuHBI. JKHpOpPaCTBOPUMBIE BUTAMUHEL.

. 'opmoHslI.

. benkoBas ocHOBa UMMMYyHHTETA.
. Opranndeckre coeluHEeHus! B Nap(QOMepHON IPOMBIIIUIEHHOCTH.

. Opranndeckre coeIlMHEHUs] B KOCMETUYECKON MPOMBIIIEHHOCTH.

. JlromrHO(OPHI HA OCHOBE OPraHUYECKUX TICHOK — KIacCU(HKALUs, CTPOCHUE, CBOWCTBA,

Kpu |8 6 4 2
TepH (Tpebyet n10padoTKM)
u/0a
JUIBI
Yerko  cdopmynupoBana | ChopmynupoBana CdopmynupoBana 1ens | He
Henb M pPacKpeITa Tema | Lenb " TeMa | I TeMa HCCIeIOBaHMA. | CHOPMYIHPOBAH
= nccinenoBanus. B kpaTkod | ucciieqoBaHUS. Copepxanue a uenb M Tema
=1 dopme  maHa  monHas | YaCTHYHO  WM3JI0KEHA | MOTHOCTHIO HE | UCCIICOBAHHUA.
E nHpopMaluss MO0  TeMe | HHpOopMaIHs MO TeMe | PacKphITO. [Ipobmema  HE
% WCCJIEJIOBAaHUS M JIaH OTBET | MCCIIeNOBaHUA W JaH | MHpopMamms 1o Teme | pemieHa.
e Ha TpoOJEeMHBIH BOMPOC. | OTBET HA NMPOOIEMHBIN | HCCIIEAOBAaHHUS HETOYHA.
2 Hansl CCBUIKH Ha | Bompoc. lanbl ccputku | [IpoGmema mo koHIa He
z UCTIONIb3YEMbIE PECYPCHI. Ha ucrionb3yemble | pemena.  He  maHbl
2 pecypehl. CCBUIKH Ha
% UCTIOJIb3yeMBbIe
&) pPECypChI.
CoOmronaercs enunblil | Cobmonaercst eaunblid | He cobmopaercs | He
CTHJIb oopmiieHus. | cTHAL  OQOPMIICHUS. | €AMHBIN CTHJIb | cOoOMoaaeTcs
= [IpesenTtanns kpacounas u | Cnmaiimel mpocTel B | odopmienus. Craiasl | CTHIB
g MHTEpEeCHasl. MIOHHUMaHHH. NOpOCTHl B IOHUMaHHHU. | 0HOpMIICHHS.
% Ucnonesytoress  addexts | cnonbytoTes O¢ddexter m ¢on He | Chaifapl TPOCTHI
] aHUMaIWH, (oH, | HEKOTOpbIE YPPEKTHI U | HUCIIOIB3YETCS. B MOHUMaHUH.
e ¢doTorpadun. B | ¢o=n.
)% Npe3CHTalu
3 IIPUCYTCTBYIOT aBTOPCKHUE
;::( HaXOJIKH.
ABTOp Xopomo Biazaeer | ABTOp BimazeeT | ABrop He  mokasan | [IpencraBieHb
MaTepuajoM [0  TeMe | MaTepHaloM MO0 TeMe | KOMIETEHTHOCTU B | HICKa)KCHHBIE
ucclieioBanus. Mcnonb3yeT | McclieioBaHus, HO HE | MPelICTaBICHUN JIaHHBIC
HAyYHYI0 TEPMHHOJIOTHIO. | CMOT 3aMHTEPECOBaTh | MPE3CHTALIUH.
2 OGmnanaer HaBBIKAMH | AyIAUTOPHIO. Hcnonp30BaHHBIE
S I | OPaTOPCKOTO  HMCKYCCTBA. Henocrarouno (daKkTel HE BBI3BIBAIOT
g 5 | Honno " TOYHO | IIUTHPYETCS nosepust. Hegocrarouno
5 % UTUPYETCS JUTeparypa. UTUPYETCS
é g HCIIOIb30BaHHAS JUTEPATYpA.
=' £ | aurepatypa

Tunoeble 3a1aHust A1 MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHH
CemuHapckoe 3ansitue Ne 1 — 4 gaca.

Bonpocsl 111 o0cyxk1eHus:
1. Opranuueckas XUMHS CpeIH IPYTUX HAIPaBICHUH €CTECTBEHHOHAYYHOr'O IIMKJIa 00pa30BaTENbHBIX
MIporpaMM: IPEIMET U COepKaHHe Kypca.
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2. Teopernueckue npoOIeMbl COBPEMEHHONW OPraHUYECKON XMMUU M METOJIbI UX PEIICHUS.

3. CraHOBIECHHE W pa3BUTHE AaTOMHO-MOIIEKYISpHOrO YydeHus. Mcropudeckoe M COBpeMEHHOE
MPEACTABICHUS O CTPOCHUU XUMHUYECKOU CBSI3U.

4. Teopus crtpoeHms opraHudeckmx BemiectB A.M. byrtnepoBa, mpeanocbuiku (popMHpOBaHHA,
OCHOBHBIE TTOJIOXKCHHUSI.

5. TloHsATHE BAJICHTHOCTU B OPraHUYECKON XUMUH.

6. ATOMBI B MOJIEKYJIax: JUTMHA U IPOYHOCTh XUMUYECKOM CBSI3H.

7. T'eometpust monekya. Tumnel rubpuanzanuu. [loHsTHE 0 KOH(pOPMAIMK U KOHPUTYPAITUH MOJICKYJI
OPraHUYECKUX COCTUHEHUH.

8. PereHne TUMOBKIX 33724 U YIPaXKHCHHIA.

JlutepaTypa K Teme
Kyparosa, A.K. Benenne B opranuueckyro xumuio: yaeoHoe nocodue: [16+] / A.K. Kyparosa, JI.B. I'mu3aunckast; OMckuid
rocyaapcTBeHHbI yHuBepcuteT uM. @. M. [loctoeBckoro. — Omck: OMCKHH ToOCyAapcTBEHHBIH yHHBepcuteT UM. ®.M.
JlocToerckoro, 2019. — 64 c.: Tab., HIL - Pexum JIOCTyTIA: o IIOJIITHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=562975 — ISBN 978-5-7779-2342-4. — TeKCT: 3I€KTPOHHBII.
3axapoa, O.M. Oprannueckas xumus: OcHOBH Kypca / O.M. 3axapoBa, U.U. [lectoBa; Hmkeropoackuii Tocy1apCcTBEHHBIN
apXUTEKTYPHO-CTpOUTENbHbIM yHUBepcuteT. — Hukuuit Hosropon: Huskeropoackuif rocynapCTBEHHBIM apXUTEKTYpHO-

ctpoutensHblil  yHuBepcurer (HHIACY), 2014. — 89 c.: T1abm, wmi. — Pexum pocTyma: 10O TOAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=427643 — Bubsuorp. B KH. — TEKCT: 3JIEKTPOHHBIH.

3ypabsa C.D., Opranmueckas xumus: yaeonuk / C.O. 3ypabsH, A.Il. Jlysun; nox pea. H.A. TrokaBkunoit - M.: 'DOTAP-
Menua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekcr: anexrponnsiit / DBC "Koncynsrant crynenra: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970438275.html

- Pexxnm rocTyna: mo mo/mucke.

PeyroB O.A., Oprannueckas xumus. B 4 4. U. 1/ O. A. Peytos, A. JI. Kypn, K. I1. Byrun. - M.: BUHOM, 2012. - ISBN 978-5-
9963-0808-8 - Tekct: JNIEKTPOHHBII // 3BC "KoHCynbTaHT crynenra": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996308088.html - Pexxum qocryria: mo moimcKe.

lapmma A.I1., Oprannveckas XuMusl B pUCYHKax, Tabimmnax, cxemax / apmma A.IL - CII6.: XUMU3 AT, 2017. - 184 c. -
ISBN  978-5-93808-285-4 - Tekcr: onekrponneiii // OBC "Koncymerant crynmenra"™ [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785938082854.html - Pexxum goctyrma: mo moamucke.

TroxaBkuna H.A., Oprannueckas xumust: yaeOHuk / H. A. TrokaBkuna [u np.]; mox pen. H. A. TrokaBkuHoit. - M.: TDOTAP-
Menua, 2019. - 640 c.: uin. - 640 c. - ISBN 978-5-9704-4922-6 - Texkcr: anexrponnsiii // DBC "Koncynsrant cryaenta": [caiir).
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexxum qocryma: 1o moImmcKe.

Cemunapckoe 3anstue Ne 2 — 4 yaca.

Bonpocsl 115 o0cyxkneHus:

Knaccudukanys opraHnuecKux coeIuHEHUI.

HomeHnknarypa opraHu4ecKux CoeIMHEHUH.

I'omoorus u u3omMepust OpraHNYECKUX COCIUHEHUH.

Bunasl u3omepun — CTpyKTypHasi, FreOMeTpHUecKas, OTHYeCKast U30MEPHSL.
OcHoBHbIE (PYHKIIMOHATIBHBIE TPYIITIBI M KJIACCHI OPraHMUYECKUX COeTMHEHUH.
OnekTpoHHbIE P GEKTH ¥ B3aUMHOE BIIMSIHUE aTOMOB B MOJICKYJIE.
KucnoTrable 1 OCHOBHBIE CBOMCTBA OPraHUYECKHUX COCAMHEHH.

O NGO~ LWDNPE

Pemenue yueOHbIX 3a/1a4.

Jlutepatypa K Teme
KypatoBa, A.K. BBezienue B oprannyeckyro Xumuio: yueoHoe mocodue: [16+] / A.K. Kyparosa, JI.B. ['muznunckas; Omckuit
rocynapctBeHHblil yHuBepcureT mM. @. M. JloctoeBckoro. — Omck: OMCKHMI rocymapCTBeHHBIH yHUBepcuteT UM. O.M.
JlocToeBckoro, 2019. — 64 c.: TaoII., WL - Pexum JIoCTyma: o MOJIITHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=562975 — ISBN 978-5-7779-2342-4. — TekcT: 3JIeKTPOHHBII.
TrokaBkuna H.A., Opranndeckas xumus: yueOHuk / H. A. TrokaBkuHa [u ap.]; nox pen. H. A. TrokaBkuHoii. - M.: TDOTAP-
Menua, 2019. - 640 c.: ui. - 640 c. - ISBN 978-5-9704-4922-6 - Texct: snexrponnstii / OBC "KoncymnpranT crygenTa": [caifr).
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexum focTyna: Mo moArmcKe.
PeytoB O.A., Oprannueckas xumust. B 4 1. U. 1/ O. A. Peytos, A. JI. Kypm, K. I1. Byrun. - M.: BUHOM, 2012. - ISBN 978-5-
9963-0808-8 - Texcr: 3NIEKTPOHHBIH /1 3BC "KoHCynbTaHT cTyneHra'": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996308088.html - Pesxim fgoctyma: mo MoAIHCKe.
Opranndeckas xumus (TecTOBBIE 3amaHus): ydeOHoe mocobme / H.A. Abakymoma, M.A. Amkxymumosa, H.H. Brikosa,
E.}1O. O6pasuoBa; TamMOOBCKMII TOCYyIapCTBEHHBI TEeXHUYECKMH yHUBEpcUTeT. — TamOoB: TamMOOBCKHMII rocymapCTBEHHBII
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texunyecknit  ymusepcurer (TI'TY), 2015, — Y. 1. — 113 c. — Pexum [jgocryma: IO TOIIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=444617 — Bubauorp. B kH. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (4. 1). — TekcT: AMEeKTPOHHBIH.

CwmupaoBa, JI.H. Xumnuecknit TpeHaxep: COOpHUK 3aJaHUH JJIs ayJUTOPHOWH W BHEAyAWTOPHOI paboThl oOydaromuxcs /
JLH. CmupHoBa; ®enepanbHoe TOCYAapCTBEHHOE OIO/KETHOE 00pa3oBaTesbHOE YYPEKACHHE BBICHIETO 00pa3oBaHUA
«ITOBOMKCKHIT TOCYNAPCTBEHHbIH TEXHONOrMUEeCKHil yHHBepcHTeT». — WMomkap-Ona: ITOBOMKCKMII TrOCYIapCTBEHHBII
TEeXHOJOTHYeCKUd  yHuBepcuter, 2016. — 56 c: wn - PexuMm  goctyma: 1m0  HOANHCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=461641 — ISBN 978-5-8158-1770-8. — TekcT: 3JIEKTPOHHBIIA.

Henucos, B.SI. Crepeoxumus OpraHHYeCKHX COCAMHEHH: yueOHoe mocobue / B.S. [enucos, J[.JI. MypbluikuH,
T.H. I'pumenkoBa. — 2-¢ m3x., ucnp. u gom. — KemepoBo: KemepoBckuii rocymapcTBeHHBIH yHUBepcuret, 2013. — 228 c. —
Pesxum nocrymna: mo nogmucke. — URL: http:/biblioclub.ru/index.php?page=book&id=232336 — ISBN 978-5-8353-1526-0. —
TexcT: aMeKTPOHHBII.

Hsimaenxo, B.IT. OcHoBHBIE TIOHATHS cTepeoxumun: yaedHoe nmocobue / B.IT. Isauenko. — Mocksa: Texnocdepa, 2017. — 116
c. WL, CXEeM. - (Mup XHMHN). - Pexum JOCTyma: o TIOJIITHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=496447 — buGmuorp. B kH. — ISBN 978-5-94836-470-4. — Tekcr:
JNEKTPOHHBII.

Bontpometok, B.B. Opranndeckass Xumusi: mocodue Ui MOATOTOBKH K TectupoBanmio: [12+] / B.B. Bontpomerok. — MuHCK:
Terpanur, 2018. - 256 c.: Tabi., WL - Pexum JOCTyTa: o MIOJIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=571638 — ISBN 978-985-7081-98-1. — TeKCT: 3I€KTPOHHBII.
HomenxnaTypa XMMHYECKHX COCIMHEHHH W JIEKapPCTBEHHBIX CPEACTB: ydeOHoe mocoOme / aBT.-cocT. A.B. Axcenos, O.E.
CamcoHoB, 11.B. Manukosa, H.A. AkcenoB u ap. — CtaBpomnoib: CeBepo-KaBkasckuit @enepansubiii yausepcutet (CKDY),
2016. — 266 c.: . — Pexxum gocryna: mo nmoamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=459125 — Tekcr:
JJIEKTPOHHBIN.

Cemunapckoe 3ansitue Ne 3 — 4 yaca.

Bomnpocsl ajis1 00cyxaeHus:

Anxansl. Homenkmarypa.

dusznyeckue U XMMHYSCKHE CBOMCTBA aJIKaHOB.

Peakumu ranoreHnpoBaHus, HUTPOBAHUS, CYIb(UPOBAHHS aTKAHOB.
MexaHn3M peakIiu CBOOOTHOPATUKATHHOTO 3aMETICHHUS.

Ankensl. HomeHkatypa.

dOu3ndecKkue 1 XUMHUICCKUE CBOMCTBA aJIKCHOB.

No ok~ wbdeE

Peakumu rupupoBaHus, rajloreHUPOBAHUS, THIPOrAIOTEHUPOBAHMS, THAPATAIMH, TOJIMMEPH3ALINN
AJIKEHOB.

MexaHu3M peakiny MeKTPOPUILHOTO MPUCOSTUHECHUS.

9. Permenue yueOHBIX 3a7au.

.HnTepaTypa K TeMe

TroxaBkuna H.A., Opranmueckas xumust: yueOnuk / H. A. TrokaBkunHa [u ap.]; mon pea. H. A. Trokaekunoit. - M.: [DOTAP-
Menua, 2019. - 640 c.: uin. - 640 c. - ISBN 978-5-9704-4922-6 - Tekct: anekrponnsiii / DBC "KoHcynbTaHT cTyaeHTa": [calT].
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexxum qocryma: mo mommcke.

PeyroB O.A., Oprannueckas xumus. B 4 4. U. 1/ O. A. Peytos, A. JI. Kypn, K. I1. Byrun. - M.: BUHOM, 2012. - ISBN 978-5-
9963-0808-8 - Tekcer: JIIEKTPOHHBIN I 3BC "KoHcynbTaHT cTyneHra'": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996308088.html - Pexxum gocryrma: mo momcke.

Oprannveckas XuMus (TecToBble 3amaHus): ydeOHoe mocodome / H.A. Abakymoma, W.A. Amkymaumosa, H.H. Brikosa,
E.I0. O6pasnoBa; TamOOBCKHMI TOCYIapCTBEHHBIN TEXHHUYECKUil yHHBepcuTeT. — Tam0OoB: TamOOBCKHMil rocynapCTBEHHBIH
TexHuueckuit  yHmsepcurer (TI'TY), 2015. - Y. 1. - 113 c. — Pexmm pocTyma: 1o TOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=444617 — buGmuorp. B ku. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (4. 1). — TekcT: AMEeKTPOHHBIH.

CwmupaoBa, JI.H. Xumunueckuit TpeHaxep: COOpPHUK 3aJaHUi Al ayJUTOPHOW M BHEAyAMTOPHOI paboThl oOydaromuxcs /
JL.LH. CmuproBa; ®enepanbHoe TOCYAapCTBEHHOE OOKETHOE 00pa3oBaTeNbHOE YUPEKICHHE BBICIIETO 00pa3oBaHUS
«ITOBOMKCKHET TOCYNAPCTBEHHbIH TEXHONOrMYeCKHil yHHBepcHTeT». — Momkap-Ona: ITOBOKCKMII TOCYIapCTBEHHBI
TEXHOJIOTHYCCKHI YHUBEPCUTET, 2016. — 56 C.: WL — Pexum JocTyna: o MOJIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=461641 — ISBN 978-5-8158-1770-8. — TekcT: 31€KTpOHHBIIA.

Nobparumos, III.H. Opranndeckas XuMHsS YIJIeBOAOpoJoB: yueOHoe mocobue / III.H. Moparumos, B.I'. Ypsmos,
O.[. Xatipynminaa; MunnctepctBo oOpasoBannmsi M Haykn Poccum, KasaHckuii HanMOHAIBHBIM HCCIIETOBATEIHCKUH

TexHonorndeckuit ynuepcureT. — Kaszanp: KasaHckuit HayuHO-HMCCIENOBAaTEIbCKUH TEXHOJNOTMYECKHH YHHUBEPCUTET
(KHUTY), 2017. — 84 c.: wn. — Pexxum nocryma: o moarumcke. — URL: http://biblioclub.ru/index.php?page=book&id=501015 —
bubauorp.: c. 81. — ISBN 978-5-7882-2159-5. — TekcT: 3/eKTPOHHBIH.
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3axaposa, O.M. Opranuueckas xumust: OcHoBEI Kypca / O.M. 3axaposa, 1.U. IlecroBa; Hmkeropoackuii rocyaapcTBEeHHBIH
apXUTEKTYPHO-CTpOUTENbHBIM yHUBepcuTeT. — Huxkuuit Hosropoxa: Husxeropoickuii rocyqapCTBEHHBIM apXUTEKTYpHO-
ctpoutensHblil  yHuBepcurer (HHIACY), 2014. — 89 c.: Tabm, w1 — Pexum poctyma: mo TOAIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=427643 — Bubsuorp. B KH. — TEKCT: 3JIEKTPOHHBIH.

3ypabsu C.D., Oprannueckas xumus: yaeonuk / C.D. 3ypabsn, A.Il. Jlysun; nox pea. H.A. TriokaBkunoit - M.: 'DOTAP-
Menua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekct: snexrponnsiii / OBC "Koncynbrant crynenra": [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970438275.html - Pexxum noctyra: 1o o ImcKe.

CemuHapckoe 3ansatue Ne 4 — 4 gaca.

Bonpocsl 1715 o0cyxk1eHus:

1. Aunkwunsl n ankaaueHsl. HomeHkmaTypa.

2. ®duznveckre U XUMUYECKUE CBOWCTBA aJKMHOB U aJIKaJANEHOB.

3. Peaknuu ruapupoBaHus, TATOTEHUPOBAHUS, THAPOTaIOreHUPOBAHNS, THAPATALIUH, TOTUMEPH3AINT
QJIKHHOB.

Kucnothsie cBolicTBa anknuHoB. MexaHusm peakunu Kyueposa.

Tuns! AMeHOB. AJUIEHBI, CONPSKEHHBIC AHEHBI.

Peaknus JleOenena. Peakuus Junbca-Anbaepa.

[Tony4yenue noaMMEPHBIX COCAUHEHUI HA OCHOBE AJIKaJIUECHOB.

N A

Pemenue yueOHBIX 3a1a4.

JlutepaTypa k Teme

TroxaBkuna H.A., Oprannueckas xumust: yaeOHuk / H. A. TrokaBkuna [n np.]; nox pen. H. A. TrokaBkuHoit. - M.: TDOTAP-
Menua, 2019. - 640 c.: uin. - 640 c. - ISBN 978-5-9704-4922-6 - Texkcr: anexrponnsiit // DBC "Koncynsrant cryaenta”: [caifr].
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexxum noctyma: mo momucke.

PeyroB O.A., Oprannueckas xumus. B 4 4. U. 1/ O. A. Peyros, A. JI. Kypn, K. I1. Byrun. - M.: BUHOM, 2012. - ISBN 978-5-
9963-0808-8 - Tekct: JNIEKTPOHHBII // 3BC "KoHCymbTaHT crymenra": [caidT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996308088.html - Pexxum qocryria: o moimcKe.

Oprannveckas XuMmus (TecToBble 3amaHus): ydeOHoe mnocobme / H.A. Abakymoma, W.A. Amkymaumosa, H.H. Brikosa,
E.IO. O6paznoBa; TamMOOBCKHMH TrOCyIapCTBEHHBIN TeXHHUYECKHil yHHBepcuteT. — Tam0OoB: TamOOBCKHil rocynapCTBEHHBIH
TexHuueckuit  yHmBepcurer (TI'TY), 2015. - Y. 1. - 113 c. — Pexum pgocTyma: mo MOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=444617 — Bubnuorp. B ku. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (u. 1). — TekcT: 3MEeKTPOHHBIHA.

CwmupnoBa, JIL.H. Xumudeckuii TpeHaxep: cOOPHUK 3aJaHUil Ui ayTUTOPHONW M BHEAYIUTOPHON pabOThl 0Oydaromuxcs /
JLH. CmuprOBa; ®enmepanbHOEe TOCYAapCTBEHHOE OIO/KETHOE 00pa3oBaTeNbHOE YYPEKACHHE BBICIIETO 00pa3oBaHMs
«ITOBOTKCKHIT TOCYNAPCTBEHHbIH TEXHONOrMUEeCKHil yHHBepcHTeT». — Momkap-Ona: ITOBOMKCKMII TOCYIapCTBEHHBII
TeXHOJOTHYeckuid  yHmBepcuter, 2016. — 56 ¢ wn - PexuMm  gocTtyma: 1m0 TOINHCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=461641 — ISBN 978-5-8158-1770-8. — TeKcT: 3JIEKTPOHHBIIA.

Wbparnmos, III.LH. Opranudeckas XuMus yrieBogoponos: y4debHoe mocobue / II.H. M6parumos, B.I'. Vpsnos,
O.J. Xaiipynnuaa; MuHHCTepcTBO 00pazoBanuss W Haykn Poccum, KazaHckuii HallMOHAJIBHBIA —HCCIIEIOBATENBCKUI
TEXHOJIOTHYECKHH  YHUBEPCHUTET. Kazanp: Ka3zaHCkMH HayYHO-HCCIIEHOBATEIbCKUH TEXHOJOTMYECKHH YHUBEPCUTET
(KHUTY), 2017. — 84 c.: un. — Pexxum nocryma: o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=501015 —
Bubsmorp.: c. 81. — ISBN 978-5-7882-2159-5. — TekcT: 31€KTpOHHBIN.

3axapoBa, O.M. Opranndeckas xumusi: OcHOBH kKypca / O.M. 3axapoBa, U.U. [lectoBa; Hmkeropoackuii TocynapCcTBEeHHBIH

apXUTEKTYPHO-CTPOUTENbHbIM yHUBepcuTeT. — Hikuuit HoBropon: Hukeroponckuil rocynapCTBEHHBIH apXUTEKTYpHO-
crpoutensHblit  yHUBepcuter (HHIACY), 2014. — 89 c¢.: Tabm, wmwi. — Pexum ngocTtyma: 1O TOAIMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=427643 — bubGsauorp. B kH. — TEKCT: 3JIEKTPOHHBI.

3ypabsa C.D., Opranmnueckas xumus: yaeouuk / C.D. 3ypabsH, A.Il. Jlysun; nox pea. H.A. TrokaBkunoii - M.: I'DOTAP-
Menmua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekct: anexkrponsslii / ObC "Koncymbrant crymenrta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970438275.html - Pexxum nocTtyra: mo momcke.

Cemunapckoe 3ansitue Ne 5 — 4 yaca.

Bonpocsl 111 o0cyxkeHus:

1. Apensl. Homenknatypa. Kputepun apomatudaHocTH.

2. dusnveckre U XUMHUUYECKHE CBOWCTBA apEHOB.

3. Peakumm ruapupoBaHMA, TaJOTCHUPOBAHMS, ANKHJIMPOBAHUS W almuIupoBaHus mo Opunemo-
Kpadrcy.

4. MexaHU3M peaKIUH JIEKTPOPHIHLHOTO 3aMEIICHHSL.
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5. BimsHue 3amectuterneii B OCH30JILHOM KOJbBIIE Ha CKOPOCTh M HAIPaBJICHUE JIIEKTPOPIIHLHOTO
3aMeIIeHHS.
6. Peakxuuu 3neKTpOGUIBHOTO 3aMEIIEHUS B ApOMATUICCKOM PSITY.

~

Opuentantsll u |1l poma. CortacoBaHHas ¥ HECOTIIaCOBaHHAS OPUCHTAITHS.
8. Pemenne yueOHBIX 3a/1a4.

JlutepaTtypa k Teme

TroxaBkuaa H.A., Opranndeckas xumust: yaeOHuk / H. A. TiokaBkuna [n 1p.]; nox pen. H. A. TroxaBkuHoit. - M.: TDOTAP-
Menmua, 2019. - 640 c.: ui. - 640 c. - ISBN 978-5-9704-4922-6 - Tekcr: anekrponsslii // OBC "KoncynbranT cTyneHTa": [caiT].
- URL: https://wwwv.studentlibrary.ru/book/ISBN9785970449226.html - Pexxum nocTyma: Mo moAIucKe.

PeyroB O.A., Opranmueckast xumusi. B 4 1. U. 2/ O. A. Peyros, A. JI. Kypm, K. I1. Bytun. - 4-e n3n. - M.: BUHOM, 2012. -
623 c. (Knaccuueckuit yausepcuterckuii yueonuk.) - ISBN 978-5-9963-0809-5 - Texkcr: anexkrponnsiii / OBC "Koncynbrant
crynenra": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785996308095.html - Pexxum qocrtyma: mo moAmmcKe.
PoGepre, [. Ocuorioprannueckoiixumuu=Basic Principles of Organic Chemistry. Supplement for basic principles of organic
chemistry: yue6uuk / 1. Po6eprc, M. Kacepuo; pea. A.H. HecmesiHos; niep. ¢ anri. ¥0.I'. Bynnens. — 3. 2-e, nomn. — Mocksa:
Mup, 1978. - T. 1. - 838 c. W - Pexum JocTyma: o MOJIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=450089 — TekcT: 37I€KTPOHHBIN.

3ypabsa C.D., Opranmueckas xumus: yaeonuk / C.D. 3ypabsn, A.Il. Jlysun; nox pea. H.A. TrokaBkunoit - M.: 'DOTAP-
Menua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekct: anexrponnsiii / DBC "Koncynbrant crynenra: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970438275.html - Pexxum nocTyra: mo momucke.

Opranudeckass xuMmusl (TecToBble 3amaHus): ydeOHoe mocobme / H.A. Abakymoma, M.A. Amkymumona, H.H. Brikoga,
E.1O. ObpaszuoBa; TamOOBCKHI TOCYNapCTBCHHBIH TEXHHUYCCKHH yHHBepcuTeT. — TamOoB: TaMOOBCKHMIA TOCynapCTBEHHBIN
TexHuueckuii  yHusepcurer (TI'TY), 2015. - Y. 1. - 113 c. — Pexum gocTyma: mo MOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=444617 — bubnuorp. B ku. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (4. 1). — TekcT: AMEeKTPOHHBIN.

Tumodeesa, M.H. COopHUK 3a/1a4 10 OpraHMYECKoi XUMUU: yueOHoe mocooue: [16+] / M.H. Tumodeera, B.H. [TanueHko;
HoBocuOupckuii TocymapcTBEHHBIH TEXHWYECKHH yHHBepcuTeT. — HoBocuOupck: HoBocuOupckuii TocCynapCTBEHHBIN
TeXHH4YecKkud  yHuBepcurer, 2016. — 54 c: wm, Tabm - PexuM  gocTyma: 1O MOANMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=575087 — Bubmmorp. B ku. — ISBN 978-5-7782-2934-1. — Texkcr:
JJIEKTPOHHBIN.

lapmma A.I1., Oprannveckas XuMusl B pUCYHKax, Tabimmax, cxemax / Fapmma AIT - CII6.: XUMU3 AT, 2017. - 184 c. -
ISBN  978-5-93808-285-4 - Tekcr: onekrponnsiii // OBC "Koncymerant crynmenra": [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785938082854.html - Pexxum qocryria: Mo moimcKe.

Cemunapckoe 3ansitue Ne 6 — 4 yaca.

Bomnpocsl ajist 00cyxneHus:

1. Tanorenankansl. Homenkiarypa. XumMudeckue CBOWCTBA.

2. Peakuuu HyKJI€O(QUIBHOTO 3aMEIIEHNS U JTMMUHUPOBAHHUSL.

3. MexaHu3MBbl peakii rajJoreHaJIKaHoB.

4. Couptsl. Homenknatypa. @usnueckue 1 XUMUYECKUE CBOWCTBA alTM(aTHIECKUX H apOMATHUECKHX
CIIUPTOB.

Peakiuu ¢ paspoeiBoM cBsi3u C-O. KuciotHele cBOHCTBa CIUPTOB U (YEHOIIOB.

IS

JIByXaTOMHBIC 1 MHOT'OATOMHBIE CITUPTHI, TPOCTHIE 3(PUPHL.

7. @cHonpl. DOHU3MYECKHE W XUMHUECKUE CBOWCTBA, CIIOCOOBI MojydeHHUs. KUCIOTHBIE CBOHCTBA.
Peakimu 351ekTpohUIbHOTO 3aMEICHUS.

8. denonohopManbIeruIHbIC CMOJIBL.

JlutepaTtypa k TemMe

TrokaBkuna H.A., Opranndeckas xumus: yueOHuk / H. A. TrokaBkuHa [u ap.]; nox pen. H. A. TrokaBkunoii. - M.: TDOTAP-
Menua, 2019. - 640 c.: ui. - 640 c. - ISBN 978-5-9704-4922-6 - Texct: anexrponnstii / 9BC "Koncynprant cryaenTa": [caifr).
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexum nocTyma: Mo moAImcKe.

PeytoB O.A., Opranmueckast xumust. B 4 1. U. 2/ O. A. Peyros, A. JI. Kypm, K. I1. Bytun. - 4-e u3n. - M.: BUHOM, 2012. -
623 c. (Knaccuueckuit yauBepcuterckuil yueonuk.) - ISBN 978-5-9963-0809-5 - Texcr: anexkrponnsiii / DBC "KoHcynbTrant
crymenra": [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785996308095.html - Pexum gocrtyma: 1o mommcke.
PeytoB O.A., Opranunueckas xumust. Yacts 3. / PeyroB O.A. - M.: BUHOM, 2012. - 544 c. - ISBN 978-5-9963-1099-9 - Tekcr:
anekrponnsiit / DBC "Koucynbrant crygenra': [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785996310999.html
- Pexxum nroctyna: mo nozmmcke.
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PoGepte, [. OcnoBbloprannueckoitxumun=Basic Principles of Organic Chemistry. Supplement for basic principles of organic
chemistry: yue6uuk / 1. Po6epre, M. Kacepuo; pen. A.H. HecmesiHoB; niep. ¢ anri. 10.I'. Bynnens. — 3. 2-e, gon. — Mocksa:
Mup, 1978. - T. 1. - 838 c. W - Pexum JocTyna: o MOJIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=450089 — TekcT: 37I€KTPOHHBI.

3ypabsu C.D., Oprannueckas xumus: yaeonuk / C.D. 3ypabsn, A.Il. Jlysun; nox pea. H.A. TiokaBkunoit - M.: 'DOTAP-
Menua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekct: snexrponnsiii / ObC "Koncynbrant crynenra: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970438275.html - Pesxum goctyma: mo MoAIHCKe.

Opranudeckass XuMmus (TecToBbIe 3amaHus): ydeOHoe mocobme / H.A. Abakymoma, M.A. Amkymumona, H.H. Brikoga,
E.IO. O6pasuoBa; TamMOOBCKHII TOCYIapCTBEHHBIN TeXHUUYeCKUil yHuBepcuTeT. — TamboB: TamOOBCkuil rocynapcTBEHHbIH
texunyecknit  ymmsepcurer (TI'TY), 2015. — Y. 1. - 113 c. — Pexum [gocryma: IO TOIIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=444617 — bubauorp. B ku. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (4. 1). — TekcT: MK TPOHHBIH.

Tumodeesa, M.H. COopHuk 3amay 1o opraHudeckoil xumuu: yuebHoe mocobue: [16+] / M.H. Tumodeesa, B.H. [Tanuenko;
HoBocubupcknii rocynapcTBeHHBIH TeXHHUYECKHH yHHBepcuTeT. — HoBocmbupck: HoBocuOupckuii rocynapcTBEHHBIH
TeXHHYeCKHid  yHuBepcurer, 2016. — 54 c: wmn, Tabm. Pexum  pmoctyma: mo  moammcke.  —
URL: http://biblioclub.ru/index.php?page=book&id=575087 — buGmuorp. B kH. — ISBN 978-5-7782-2934-1. — Teker:
JJIEKTPOHHBIN.

Tapmn A.IT., Opranuyeckast XuMus B pUcyHKax, tabmunax, cxemax / Fapumu AIL - CII6.: XUMU3JAT, 2017. - 184 c. -
ISBN  978-5-93808-285-4 - Tekcr: onekrponueiid // OBC "Koncymerant crymenra™  [cadt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785938082854.html - Pexxum goctyrma: mo moainucke.

Cemunapckoe 3ansitue Ne 7 — 4 yaca.

Bonpocs! 1151 06CyKAeHUS:

Kap6ouunbaeie coennnenus. Homenkarypa.

Crpoenue kapOOHUIBHOM TPYIIIBI, €€ MOJIAPHOCTD U MOJIIPU3YEeMOCTb.
dusnueckre 1 XMMHIECKUE CBOMCTBA aJIbACTUIOB U KETOHOB.
Peakiun nykneopuibHoro npucoeanHenus no cesizu C=0.

SN

O6mre npeacTaBleHUS 0 MEXaHU3Me HYKICO(PHILHOTO MPUCOSTNHEHUS 110 KapOOHWIBHOM TpyIIe
aITB/ICTU/IOB U KETOHOB.

o

KapOokcunbHble coenuaenusi. Homenknarypa.

~

dusnueckre 1 XUMUIECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
8. Peaxnus srepudukarn. CroxxHbIe 23QUPHL, aHTUAPUIB U XJIOPAHTHAPUIBI KAPOOHOBBIX KHCIIOT,
aMUIbI.

JluTepaTypa k Teme

TrokaBkuna H.A., Opranndeckas xumus: yueOHuk / H. A. TrokaBkuHa [u np.]; nox pen. H. A. TrokaBkuHoii. - M.: TDOTAP-
Menwua, 2019. - 640 c.: uin. - 640 c. - ISBN 978-5-9704-4922-6 - Tekcr: anexkrponusiii // DBC "KoncynbTanT cTyaeHTa": [cait].
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexxum noctyma: mo mommcke.

PeyroB O.A., Oprannueckas xumusi. Yacts 3. / Peyro O.A. - M.: BUHOM, 2012. - 544 c. - ISBN 978-5-9963-1099-9 - Tekcrt:
anexrponnsiit / DBC "Kouncynbrant crygenra': [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785996310999.html
- Pexxum noctymna: mo noammcke.

Po6Geptc, JI. OcHoBrlopranmyeckoiixumun=Basic Principles of Organic Chemistry. Supplement for basic principles of organic
chemistry: yue6uuk / 1. Po6epre, M. Kacepuo; pea. A.H. HecmesiHos; niep. ¢ anri. 10.I. Bynaens. — 3. 2-e, gom. — Mocksa:
Mup, 1978. - T. 1. - 838 c. W, - Pexum JocTyma: o TTOJIIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=450089 — TekcT: 3IeKTPOHHBII.

3ypabsa C.D., Opranmueckas xumus: yaeonuk / C.D. 3ypabsH, A.Il. Jlysun; nox pex. H.A. TrokaBkunoit - M.: 'DOTAP-
Menua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekcr: anexrponnsiit / DBC "Koncynbrant crynenra: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970438275.html - Pexxum nocTtyra: mo moimcke.

Opranudeckas xuMmus (TecToBble 3amaHus): ydeOHoe mnocobme / H.A. AbakymoBa, WM.A. Aukynumona, H.H. Brikoga,
E.1O. ObpasuoBa; TamMOOBCKHII TOCYNapCTBEHHBIH TeXHHYECKHH yHUBEpcHTET. — TamOoB: TaMOOBCKHMIA TOCyIapCTBEHHBIN
TexHuueckuit  yHusepcurer (TI'TY), 2015. - Y. 1. - 113 c. — Pexum pocTyma: mo moANHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=444617 — buGmuorp. B ku. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (4. 1). — TekcT: 31€KTPOHHBIH.

TumogeeBa, M.H. COopHuk 3amay no opraHudeckoi xumuu: yueOHoe mocobue: [16+] / M.H. Tumodeesa, B.H. [Tanuenko;

HoBocuOupckmii TOCyIapCTBEHHBI TEXHWYECKHi yHHBepcuTeT. — HoBocuOupck: HoBocmOHMpckuii TOCyIapCTBEHHBIN
TeXHUYeckuid  yHuBepcurer, 2016. - 54 c: wun, Tabm Pexum  noctyma: mo  moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=575087 — Bubmmorp. B xu. — ISBN 978-5-7782-2934-1. — Texkcr:
3JIEKTPOHHBIH.

lapmmu A.I1., Opranndeckast XuMus B pHCyHKax, Tabmunax, cxemax / Iapmmnu AL - CII6.: XUMU3JIAT, 2017. - 184 c. -
ISBN  978-5-93808-285-4 - Tekcr: oamexrponnblit // O3BC  "Koncymerant crygenra": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785938082854.html - Pexxum fgoctyma: mo MOAIKCKE.
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CemuHapckoe 3ansitue Ne 8 — 4 yaca.

Bonpocsl 1151 06cyKIeHHsN:

A3oTcozepiKalue opranndeckue coequaenus. Homenknatypa.

dusnyeckre U XUMUYECKHE CBOMCTBA alTM(aTHICCKUX U apOMATHICCKUX aMHUHOB.
OCHOBHOCTh aMUHOB. AHUJIVH.

BrusiHue aMUHOTPYIIIBI HA PEAKIIMOHHYIO CIIOCOOHOCTh apOMATUYECKOTO KOJIBIIA.
Apomartudeckue muasocoeuHeHus. [lonyaenre, XaMrUdecKrie CBOUCTBA.
A3ocoeHEHHS ¥ a30KPACUTEIH.

No ook~ wbdE

AMI/IHOKI/ICJ'IOTLI, 6CJ'IKI/I, HYKJICUHOBBIC KHUCJIOTHI.

Jlutepartypa Kk Teme

TrokaBkuna H.A., Oprannueckas xumust: yueOuuk / H. A. TrokaBkuna [u ap.]; nox pen. H. A. TrokaBkuHoit. - M.: TDOTAP-
Menmua, 2019. - 640 c.: ui. - 640 c. - ISBN 978-5-9704-4922-6 - Tekcr: anekrponHslii // OBC "KoncynbranT cTyneHTa": [caiT].
- URL: https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexxum nocryma: 1o mormmcke.

PeyroB O.A., Opraunueckas xumusi. Hacts 3. / Peyro O.A. - M.: BUHOM, 2012. - 544 c. - ISBN 978-5-9963-1099-9 - Tekcrt:
anekrpouHslii // DBC "Koncynprant crynenrta": [caitr]. - URL: https://www.studentlibrary.ru/book/ISBN9785996310999.html
- Pexxum nocryna: no noamnucke.

Pobepte, J. OcnoBrioprannueckoitxumuu=Basic Principles of Organic Chemistry. Supplement for basic principles of organic
chemistry: yue6uuk / 1. Po6eprc, M. Kacepuo; pea. A.H. Hecmesinos; niep. ¢ anri. 10.I. Bynnens. — 3. 2-e, nom. — Mocksa:
Mup, 1978. - T. 1. - 838 c. W, Pexum JlocTyna: o MIOJIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=450089 — TekcT: 3MeKTPOHHBI.

3ypabsu C.D., Oprannueckas xumus: yuaeonuk / C.D. 3ypabsH, A.Il. Jlysun; nox pea. H.A. Trokapkunoii - M.: 'DOTAP-
Memua, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Texkcr: amexkrponnsiii // DBC "Koncynprant crymenta": [caifr]. -
URL:https://www.studentlibrary.ru/book/ISBN9785970438275.html- Peskum mocTyma: Mo moIIucKe.

Oprannveckas XuMmus (TecToBble 3amaHus): ydeOHoe mocobme / H.A. Abakymoma, W.A. Amkyaumosa, H.H. Brikosa,
E.I0. O6paznoBa; TamMOOBCKHMH TrOCyIapCTBEHHBIN TeXHHUYECKHil yHHBepcuteT. — Tam0OoB: TamOOBCKHil rocynapCTBEHHBIH
TexHuueckuii  yHusepcurer (TI'TY), 2015. - Y. 1. - 113 c. — Pexum pocTyma: mo MOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=444617 — Bubnuorp. B ku. — ISBN 978-5-8265-1471-9. - ISBN 978-5-
8265-1470-2 (4. 1). — TekcT: AIEKTPOHHBIH.

TumodeeBa, M.H. COopHUK 32124 110 OpraHWYecKoi XUMuH: yueOHoe mocobme: [16+] / M.H. Tumodeena, B.H. [TanueHxko;
HoBocubupckuii rocynapcTBeHHBIH TeXHHYECKUi yHHBepcuteT. — HoBocmbupck: HoBocuOupckuii rocynapcTBEHHBIH
TeXHUYeCKUid  yHuBepcurer, 2016. — 54 c: mn, T1abnm. — Pexum gocryma: 1O MOAMUCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=575087 — bubmuorp. B kH. — ISBN 978-5-7782-2934-1. — Tekcr:
3JIEKTPOHHBIMN.

Tlapmmn A.IT., Oprannueckast XuMus B pucyHKax, Tabnunax, cxemax / Iapmmna AJL - CII6.: XUMU3JIAT, 2017. - 184 c. -
ISBN  978-5-93808-285-4 - Tekct: omekrponsbid // DBC  "KoncympranT crymenra': [cadt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785938082854.html - Pexxum goctyra: Mo moImcKe.

BBeneHue B XMMHIO TPHUPOIHBIX COEAWHEHHWI: aMHHOKHCIOTHI, YTJIEBOJBL, HYKIECHMHOBBIE KUCIOTHL [16+] / coct. AK.
Kypatosa, I'.Il. Carutymiuna, A.C. ®ucrok; OMmckuil rocynapctBeHHbli yHuBepcuteT um. @. M. JloctoeBckoro. — Omck:
Owmckwii TocyaapcTBeHHbIN yHIBepenTeT uM. @.M. JloctoeBckoro, 2017. — 80 c.: Tabm., mwi. — PexuM mocTyma: 1mo moammcke. —
URL: http://biblioclub.ru/index.php?page=book&id=563148 — ISBN 978-5-7779-2160-4. — TeKCT: 3I€KTPOHHBIH.

Cemunapckoe 3ansitue Ne 9 — 4 yaca.
Bonpocs! 17151 00cy:KneHus:
1. OcHOBBI OPraHU4YECcKOro CHHTE3A.
2. IlpaBuna 6e3omacHOCTH Mpu paboTe ¢ OPraHUYECKUMH BEILIECTBAMHU.
3. IlnanupoBaHME OPraHUYECKOTO CHHTE3A.
4. MeTobl OYMCTKHU U BHIJICIICHUS OPTaHUUECKUX COeINHEHUI: KpUCTAITU3AIHS,
MepEeKPUCTAIUIN3AIINS, BO3TOHKA, IEPETOHKA, SKCTParupoBaHue.
5. OOmwue cBefeHUs 0 TPUOOPHBIX METO/IAX aHATIM3a OPraHUUECKUX COSUHEHUH.

JlutepaTypa K Teme

[lpaktukymM mo opranuueckoi xumuu: yueOHuk / A.D. Iloxapckmii, A.B.T'ymesckas, O.B.Is6m0, B.A. O3epsHcKwuii;
®denepansHOe areHTCTBO 1Mo 0OpasoBanuio Poccuiickoit ®eneparim, FOxHbI QenepansHbli yHUBepcuTeT. — Poctos-Ha-/loHy:
IOxuplii  denmepanpublii  yHuBepcuter, 2009. - 320 c¢. - Pexum jgocTyma: o MOXIHCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=240941 — ISBN 978-5-9275-0612-5. — TekcT: 31€KTpOHHBIIA.
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https://www.studentlibrary.ru/book/ISBN9785970438275.html
http://biblioclub.ru/index.php?page=book&id=444617
http://biblioclub.ru/index.php?page=book&id=575087
https://www.studentlibrary.ru/book/ISBN9785938082854.html
http://biblioclub.ru/index.php?page=book&id=563148
http://biblioclub.ru/index.php?page=book&id=240941

Opranndeckas xumust: npaktukyM / E.A. Crporanosa, U. Ilapmwmnua, M. Kueknaes, II. ITonomapesa; OpeHOyprckuii
rocynapcTBeHHbI yHuBepcuteT. — OpenOypr: OpeHOyprekuii rocynapcTBeHHbIH yHuBepeuteT, 2013, — Y. Yacts 2. MeTtonst
BBIICJICHHS, OYMCTKM W MACHTH(GHUKALUM OPraHHYeCKHX coequHeHuit. — 126 c¢. — PexuM JocTyna: mo HOAIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=259297 — TekcT: 3IEKTPOHHBIA.

Wnannuuos, 1.3. Teopusi XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB OPraHUIECKOTO CHHTe3a: yuebHoe mocodue / 1.3, MnanauHos,
B.U. I'aBpunoB; MunuctepctBo oOpazoBaHuss M Haykun Poccum, KazaHckuil HaI[MOHANBHBIH  HCCIIEIOBATEIBCKUN

TeXHOJOTH4Yeckuil yHuBepcuteT. — Kazanp: KazaHckuii Hay4yHO-HCCIIEIOBATENBCKUN TEXHONOTUYECKHH YHUBEPCHTET
(KHUTY), 2012. - 144 c.: TalI. - Pexum JOCTyIHa: no TIOJIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=258814 — Bubmuorp. B ku. — ISBN 978-5-7882-1237-1. — Tekcr:
JJIEKTPOHHBIN.

Xpomarorpapuueckue MeToAbl aHanmm3a: ydebHoe mocobue / E.B.Ilamxosa, E.Bomocosa, A.H.Ilumyns u n1p.;
CTaBpONONIBCKUN roCyJapCTBEHHbIN arpapHblii yHuBepcureT. — CraBponosb: CTaBpONOJIbCKUNA MOCYAApCTBEHHBIM arpapHbIi
YHUBEPCHUTET, 2017. - 59 c.: W - Pexum JOCTyma: o TIOJIIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=484984 — bubmuorp.: c. 47-48. — TekcT: HIEKTPOHHBIH.

Iomnosa, JI.®. UHcTpyMeHTanbHbIe MeTOAbl aHaim3a: [Ipaktukym mo anamutudeckoit xumuu / JI.O. ITomosa; CeBepHblit
(ApxTuueckuil) ¢enepanpHblii yHuBepcutreT uUMeHH M.B. JlomonocoBa. — Apxanrensck: CeBepHBIH (ApPKTHUECKHA)
¢denepanpubii  yHuBepcurer (CA®Y), 2014. — 264 c.. cxem., Tabm. — PexuM Jocryma: 1O TOANKCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=436184 — Bbubmuorp.: c. 255. — ISBN 978-5-261-01007-4. — Texcr:
JJIEKTPOHHBIN.

Kpurtepun BbInoiHeHUsi KOHTPOJIbHOW PadoTHI:

10 0GamIoB BBICTAaBISAETCSA, €CIM CTYIACHT pEOIMI BCe PEKOMEHIOBAHHBIC —3a/adH,
MPaBHJILHOM3JIOKII BCE BAPHAHTHI UX PEIICHHUS.

7 6aJuIOB BBICTABIISICTCS, €CITU CTYJCHT PEIlni He MeHee 85% peKoMeHIOBaHHBIX 3ajad,
MPaBHJIBHO U3JIOKIII BCE BAPUAHTHI PEILICHHSI.

3 Gaiia BBICTABJISICTCS, €CJIM CTY/JICHT PEIUI HEe MeHee 65% peKoMeHI0BaHHBIX 3a/1a4,
MPaBHIBHO U3JIOKIII BCE BAPUAHTHI UX PEIICHUSL.

0 OGamtoB - eciu CTyZeHT BbIIONHWI MeHee 50% 3amaHuss, W/WIM HEBEPHO YyKazal
BAapHUaHTBIPCHICHUA.

Tunossle 3a1a4u, NpeAIaraeMble 1Jisl pelieHUs HA MPAKTHYeCKUX 3aHATHHAX:
1. HazoBure BemecTBa 0 CUCTEMAaTHYECKONH HOMEHKIIAType. YKaKUTE, €CTh JIM CPEAN HUX U30MEPHI.

a) CHy-CH-CHx-CHs 1) CHa-CH-CHo-CH-CHs

ch ST
CHs

6) CHs-CH-CH>-CHs e) CHs-CHz-CH-(l}CHs,
it i,

8) CHs-CHo-CHz-CHs #x) CHs-CH-CH-CHs

ch, Gk

CH; CH;

r) CHy-CHz-CH-CH-CH-CH-CH;  3) CHy-CH,-CH-CHx-CH-CHs
I I I

C:Hs CHs CHs
2. HamumuTe CTpyKTYpHBIC (OPMYJIIBI U H30MEPBI CIIEAYIOIUX COCAMHEHIH:
a) 3-meTunnenTen- 1 1) 3,3-numeTnabyten-1
6) 2-metun-d-srunrexces-2 €) rekce-2
B) 2,3-muaTHOKTEH-4 %) mporen-1
r) 3. 4-numerunrenten-1 3) 2-MeTHI-D-3TUIHOHeH- 1

3. VYkasatb aCI/IMMeTpI/I‘leCKI/Iﬁ aTOM yrjiepoJa B COCAUHCHUU:
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CHs CH,—CHj,4
CH=C——CH;—C——CH,——C——CH;,
CHs Cl

HapI/ICOBaTI) OINTUYCCKUC U30MECPBI 3TOI'0 COCANHCHUS.

4. Yrieroopod, IUIOTHOCTh TapoB KOTOPOro Mo Bojopoay paBHa 39, coxepxkutr 92,31 %
yraepoaa. Onpeienure ero MOJIEKyISIpHYIO GopMyITy.

5. W3 13,44 n anerunena monmyuwin 12 r Oenzona (H.y.). Ckombko 3TO coctaBiser % 1O
CPaBHEHHIO C TEOPETUICCKUM BBIXOJIOM?

6. CocraBbTe CTPYKTYpHBIC (POPMYIIBI CIICAYIOIINX BEIICCTB.
a) 1,4-mustrnbenson B) 1,2,4-TpudTHIOCH30I
0) 2-MeTHII-5-3THI0CH30 T) 2,4-TMMETHI0CH30JI.

7. Hanumure ypaBHEHUs peakUuii 110 MPEUIOKEHHON CXEME.
CHs—C3H2—CsHg—CsHsCl
8. Ckoi1bK0 OpOMOEH3051a MOXKHO MOJIYYUTh TP OpoMHUpOBaHUU OeH301a Maccoi 117 T 6GpomMom

Maccoit 316 r? Kakoe u3 HCXOIHBIX BEIIECTB OCTAHETCS B M30BITKE?

9. [NonyunTte TUBMHMI U3 alleTUIICHA U C TPOMEKYTOYHBIM 00pa3oBaHUEM:
a) YKCYCHOTO alperua, 0) IponapruiioBOro CIUPTa, B) BUHIIIAIETHIICHA.

10. [Ipu ruppaTanmu Kakux yriieBOJOPOIOB 00pa3yeTcs alleTOH U B KaKUX
ycnoBusix? Hanummre ypaBHEHUs peaKIi.

11. Hanwumvire GopMyIibl CTPOSHHSI TPOMEKYTOYHOTO M KOHEYHOTO MPOYKTA B CXEME U HA30BUTE
MIPOMEKYTOUYHBIC U KOHEYHBIE MPOTYKTHI:
BrCH,CH,CH
CHy—CH—CHy—oH —2204 . p _Bn g KOWGHOHR  Na_ o ")
CH Br, HCI
3 OuvsuHun > A > B
12. Ucxons u3 3,4-mumetminrekcena-1 nomyuaunre 3,4,5,6-reTpameTni-4,5- U3 THIOKTaH.
13. Ha 3-metunOyTtun-1 nojeicTByiire:

a) M30BITKOM OPOMKCTOTO BOJIOPO/Ia € MOC/IeAYIOIIeH 00paboTKON MPOayKTa H30BITKOM CITUPTOBOIO
pacTBOpAIEIOYH;

0) Bomoii (peakuusa Kyueposa);

B) aMMHaYHBIM PacTBOPOM OKcuaacepeOpa;

T') OKUCIIUTENEM

14. Kakoe COCAUHCHUC MMOJTYUUTCH B PE3YJIbTATC CICAYIOIIUX HpeBpa].L[eHHﬁI

26



ALO; H,S0, H0 ALO; Br, Zn
CH3CH,CH,CH,OH - A B - C = D > E -G
300 °C 300 °C

Na
—
KOH/cnupt HBr

CH}CHzCHzCHzBl’ - A = B
Mg/>¢pup H,0 .
= D » E
KOH/cnupr Br, KOH/cnupr NaNH,/NH; (CH;4)4CBr
(CH3);CCH,CH,CH,Br - A —2s C = D - E
15. 3-MerminOyTuH-1 obOpabotaiite BogmopoaoMm (1 wmois). TlonyueHHOE BEIIECTBO BBEIWUTE B

pPEakIuio C XJOPOBOAOPOAOM C IOCICAYIONUM B3aUMOJICHCTBHEM MPOAYKTa C METAUIMYSCKUM HATPUEM
(peaxums Bropma). OGpasoBaBiieecsi COeIMHEHHE TOABEPTHUTE KPEKHHTY, a 3aTeM OJWH U3 MPOAYKTOB

MOJIMMEPU3YHTE, a Ha JPYrodl MojeHCTBYHTEe pa30aBICHHON a30THOMKHUCIOTON mpu HarpeBaHuw. Hamummre

YpaBHEHUS peakUUi.

16. HapwucoBats cTpykTypHYIO opMymy coequHeHns: Z-4-mponrent-4-eH-1-0:1.

17. HapwucoBath cTpykTypHYIO popMymy coequHerus:3- E£-2,3-au0poMIieHT-3-eHalb.
18. HapucoBats cTpykTypHYIO hopMymny coequHerus: £, E-2-MeTUIIOKTaaneH-3,5.

19. HapucoBath cTpykTypHYI0 GOpMyITy COeIMHEHNUS: S-aMHUHOTEKC-2-HHOBAsI KUCIIOTA.
20. HapucoBath cTpykTypHY0 hopmyny coenunenus: E-penun-4,4-mumMmeeTiineHTeH-2.

Tumnosbie BApHAHTHI KOHTPOJIBHOI padoThI:
Bapuanr 1:

1. Ha3sBats coennnenue no Homenknarype FOITAK:
CH3 Br CH3

HsC——C——CH=CH—CH—C——CHj

OH CH,3
2. VYka3aTb aCHMMETPHYECKHUN aTOM YIJIepoJia B COEIMHEHHH:

Q
Orgre4)
CH;

HapI/ICOBaTI) OINTUYCCKUC U30MCPBI 3TOI'0 COCANHCHUS.

3. Omnummure MeXxaHU3M peakiuu 3MexTpoduiabHoro npucoeannenust AJE ankenos. [Ipusenure

MIPUMEPBI PEaKLni, MPOTEKAIOLINX 110 STOMY MEXaHHU3MY.

4. OcCymiecTBUTH IPEBPAIICHHUS:

KOH, (C,H=OH H,0, (H") C4H,COOH, H*
C,HsClI (CoHsOH) 2 S 37 .-

5. HapucoBaTs CTpYKTypHYIO (POPMYITy COCTHUHEHUS:
MeTHI(3,3-TMMeTHIT-2XIT0pOY THIT)KETOH.

Bapuanr 2:
1. HasBats coegunenune nmo HomeHkiarype FOITAK:
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NO,

cl CHCH,
F
2. HapucoBaTb reOMETpHICCKUAEC H30MEPhI COCITMHEHMS

Br
H H
H;C——C——CH=—/CH—CH—C—NH,

OH CHs

3. OnumuTte MEXaHU3M PEaKIUN CBOOOTHO pagruKaIbHOTo 3aMemIeHus SR anKaHoB.
[TpuBenuTe MpUMEPHI PEakIuii, MPOTEKAIOIINX 10 3TOMY MEXaHU3MY.

4. OcymecTBUTh MIPEeBpPaIICHHS
HBr, (H,0,) KOH, (H,0) KMnO,

H3C——CH==CHj > -

5. HapucoBaTh cTpyKTypHYIO popMyny coeuHenus: 3,3,-auMeTniI-4-0poMreKkcaHoBasi KUCIIOTa.

Bapuanr 3:
1. VYcraHoBHTE COOTBETCTBUE:

OOPMYVYIJIbBI HA3BAHUS BUAOB ®OPMVII
1) CHs — CH3 A. smnpuueckas (MOJIEKyIJIsIpHas)

H H b. yrieponuslil ckener
2)H:C:C:H B. ctpykTypHas pa3BepHyTas

H H I'. monycTpykrypHas

. arekTpoHHas
3) E. mpoctpancTBeHHasA
Q K. 6pyrTo

4) C-C

2. OnumuTe MEXaHU3M peakiuu MeKTpoduibHOro 3amenieHns SEapeHos.
ITpuBeanTe MpUMEpPHI peakLuii, MPOTEKAIOLUINX 110 ITOMY MEXaHHU3MY.

3. Hanummre cTpykTypHBIE OpMYITHI BceX u3omepoB coctaBa CoH10, Co.H4CF, C3HsOH.
4. Ilpu B3aumogeiicTBuu 25,5 T IpeiebHON OTHOOCHOBHOW KHCIIOTHI C H30BITKOM PacTBOpa
rUpokapOOHaTa HATPHS BBIICIHIOCH 5,6 J1 (H.y.) ra3a. Onpenesinte MOJICKY/ISPHYIO (GopMyTy

KHCJIOTBI.

5. Hanummre YpaBHCHUA peaKI_II/Iﬁ 1 HAa30BUTC BCC OPraHUYICCKHUEC COCANHCHHS B OTUX PCAKIUAX:

NaOH Br, u30-C3H,Br  HNO;
CH;COOH —— A B > C
T°C T°C Na

Bapuanr 4:
1. Hammmmte cTpykTypHBIe (hopMyiel U HazoBuTe 1o HoMeHkIaType MIOITAK crnexyromime
YIII€BOIOPOIbI: METHIISTHIIIPOIIMIMETaH, METHIIATHI-BTOP-0Y THIIMETaH, TPUIIPOIIMIIMETAH,
STHIIUU3ONIPONIIIOY THIIMETAH.

2. HapI/ICOBaTL TeOMCTPUUCCKUEC N30MEPBI COCANHCHHNA:

Y
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1.

OH
H
HaC——C——CH,—CH,—CH—CHj

CHj;

OcyIecTBUTH TIPEBpAIICHUS

ZoH’ cl, CHBr 50, + (1
CH{Br ——— A " B——— C —> D
v Na

Hcxons u3 n300yTrIIeHa TOMYYUTE 2,5-TUMETHITEKCaH.

KonmuaecTBeHHbIl aHaTN3 ManaBeprHa MOKa3al HaJM4due yriiepoaa, Bogopoaa u asora: 70,8% - C, 6,2%
- H, 4,1% - N. Paccunraiite sMmnupudeckyto GopMmyiy narmaBepuHa.

TunoBblie BapHaHTbI TECTOBLIX 33}13[[1/1171

Bce aromer yrjiepoJa B MOJICKYJIaX TaJIOTCHOIIPOM3BOAHBIX HHUKIOAJIKAHOB HaXOHAATCA B COCTOSAHHU

THOPUAN3AINN:

1) sp;
2) sp%
3) sp%
4) spid.

2.

Y4eHsbIe - aBTOPbI OCHOBHBIX TEOPUH OPraHNYEeCKON XMMUH (HECKOJIBKO NMPABUIIBHBIX OTBETOB)

1) M.B. JlomOHOCOB;
2) I.1. Mennenees;

3) ®©. Bemep;

4) A.M. bytnepos;

5) B.B. MapkoBHUKOB;
6) ®©.A. Kekyre;

7) M. bepto;

8) U.C. bax;

3.

Opranudeckas XUMHA U3ydaeT (OAWH MPAaBUIBHBIA OTBET)

1) cBOMCTBA OPTaHUIECKUX IJIEMEHTOB;

2) peakiuu B )KUBBIX OPTaHU3MaX;

3) cnocoOkbI epepaboTKu HEPTETIPOTYKTOB;

4) cBOWMCTBA YTIIEBOAOPOJIOB M MX MIPOU3BOIHEIX.

4.

YrieBoopoa, B KOTOPOM BCE aTOMBI YTIIEpOJia UMEIOT Sp3 — THOPUAN3AIINIO:

1) u3o0yran;

2) oyraaueH-1,3;
3) npormus;

4) 6eHzo.

Yacrulia ¢ HeCapeHHBIM 3JICKTPOHOM MJIM CBOOOIHOMN BaJICHTHOCTBIO Ha3bIBACTCS
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1) nykneodu;

2) anexTpodu;

3) cBOOOAHBIN paanKal;
4) 3aMeCTUTEITb.

6. OCHOBHO¥ THIT peaKIHid JIsl IPeAeNbHBIX YTIIEBOJI0POIOB

1) Sr — pagMKagBHOE 3aMEIEHHE;

2) E - ormemnenue;

3) At — anekTpohHUIIbHOE TIPHCOCTUHEHNUE;,
4) Sn— HyKICOhHITEHOE 3aMeIIIeHHE.

7. HemocpeacTBeHHO HE CBS3aHBI B3aMMOIPEBPAIICHUSIMH KJIACCHl OPTaHMYECKUX COSTUHEHHH

1) ankagueHsl <> ANKEHBI <> aJIKaHbI <> IaJOr€HONPOU3BOIHbIC;

2) COIUPTHI <> aNIbACTH/IBI <> KapOOHOBBIE KUCIIOTHI <= CIOXKHBIE 3(PUPBHI;
3) KapOOHOBBIE KUCIIOTHI <> CIIUPTHI <> aJIKUHBI <> apeHBbI;

4) aJIKUHBI <> JKEHBI <> CIIUPTHI <> FAJIOTCHOIPOU3BOAHBIE.

8. Brkalimum roMos0roM NponuHa sBIseTCs

1) CoHe
2) C4Hs
3) CoH,
4) C4He

9. HasBanue BemiecTBa, riaBHasi LENb KOTOPOLO COCTOMT W3 YETHIPEX AaTOMOB YIJIEPOJA, COIAEPIKUT
KapOOKCHIIbHYIO TPYIIITY U OJHY IBOMHYIO CBSI3b, 4 TaK )K€ PaIUKaIbl METHJI U 3TUJ Ha3bIBaeTCA

1) 3-meTrn-3-3Tun0yTeH-3-0Bast KUCIIOTA;
2) 3-MeTri-2-3THiI0yTeH-3-0Bast KUCIIOTa;
3) 2-meTnin-2-3THA0yTeH-2-0Bast KUCIIOTa;
4) 2-metnn-3-3TunbyTeH-3-0Bast KUCIIOTa,

10. ®dusnyeckoe CBONCTBO, KOTOPOE HE 3aBUCUT OT BEIMYUHBI YTIIEBOAOPOIHOTO paiuKaia

1) TemnepaTypsl KATIEHUS U TUTaBIICHUS,
2) pacTBOPUMOCTEG B BOJIE;

3) cnernuduueckuii 3anax;

4) MIOTHOCTB.

11. M3omepamu OyTeHa-2 SBISIFOTCS 00a BEIecTBa TPYIIITBI
1) 2-MeTHITPONaH; METHIIIMKIIONPOIIaH;

2) nuc-0yTeH-2; MUKIO0yTeH;

3) nukno0yTaH; 2-MEeTHIIPOTICH;

4) 2-mMeTuI0yTeH-2; METHIIIIUKIIOPOIIaH.

12. 'naBHoe monoxkenue reopun A.M. bytneposa

1) mopAaOK cCoeAMHEHHS ATOMOB B MOJIEKYJIE — XUMHUUECKOE CTPOCHHE BEILIECTBA;
2) cBOMCTBA BelIeCTBa (XUMHUYECKHE U (pU3NIecKre) 3aBUCAT OT €ro CTPOCHHUS;
3) aTOMBI U TPYMITHI AaTOMOB B MOJIEKYJIE B3AUMHO BIHSIOT IPYT HAa APYTa;

4) 3Has cBOICTBA BELIECTBA, MOKHO YCTAHOBHUTD €0 CTPOCHHUE, U HA00OPOT.

13. y‘leHHe-HpaKTI/IKI/I, BIICPBBIC CUHTC3UPOBABIINEC OPTaHUYICCKUC BCILICCTBA (HCCKOHBKO IIPpaBUJIBHBIX OTBCTOB)
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1) M.B. JlomoHOCOB;
2) JI.11. Mennenees;
3) JI. TlonuHr;

4) @. Bemnep;

5) A.B. Komnn0e;

6) M. bepTio.

14. MHOTOO0Opaswne OpraHNIeCKIX COSTUHEHNH 00BICHICTCS CIIOCOOHOCTRIO 00pa30BhIBATh (OMHWH MPABHIILHBIN
OTBET)

1) u30MepsI I MHOTHX BEIIECTB;

2) apoMaTHYECKHE Spa;

3) uenu u KOJIblia M3 aTOMOB YTIepOa;

4) TOMOJIOTH JiJIsl BCEX BEIIICCTB.

15. Bo3aMoxHast oce10BaTeIbHOCTh PEeaKkIuid OTIIEIUICHUS
1) 1,6-muxsoprekcan — MUKJIOTEKCAH — IUKIOTEKCEH;

2) 2-XJ0pIpornaH — MpoIeH — MPOIIaH;

3) nenran — OyTtaH — OyTeH;

4) aTaH — XJIOPATaH — ITUJICH.

16. Ilpu ropernu 1 MOJb ATOTO MPEACIHLHOTO YIIIEBOAOPOIA BBIACISCTCS 4 MOJb YITICKHCIIOTO ra3a U 5 MOJb
BOJIBI

1) 2,2-numernnoyraH;

2) 1,1-muMeTHIIHUKIIONPOTIaH;

2) METHUIIIUKIIO0yTaH;

4) 2-MEeTUIITPOTIaH.

17. IlpaBunbHas XapakTepUCTHKa XMMHYECKHX CBs3ed MeXIy aToMaMH YIJIepOoAa M TaJloreéHa B MOJIEKYJax
raJoreHONPOU3BOIHBIX

1) xoBaJICHTHBIE, HETIOJISIPHBIE, IO 0OMEHHOMY MEXaHHU3MY;

2) KOBaJICHTHBIE, MTOJISIPHBIE, OIMHAPHEIE;

3) uOHHBIE, «HATIPSDKEHHBIEY (T-CBS3H), OJMHAPHBIC;

4) xOoBaJICHTHBIE, MTOJISIPHBIE, KPATHBIE.

18. HanbomnbIras MoNeKyIIsIpHAs Macca y pajuKaa
1) uzonpomnmi,

2) mpormu;

3) meTu,

4) OyTuL.

19. dusnueckoe CBOMCTBO HE XapaKTEPHOE JIJIS BCEX TaJIOrCHOIPOU3BOIHBIX aJIKAHOB
1) IIIOTHOCTH MEHBIIIE, YEM Y BOJIbI;

2) cienuduUecKuii 3anax;

3) xoporas pacTBOPUMOCTb B BOJIE;

4) t KUMeHus U t MIaBJICHHS TOBBIIIAIOTCS C YBETHUSHHEM YTIICPOTHOTO CKeJleTa.

20. Bo3moskHas MOCIIE0BATEIBHOCT PEAKIUil OTIIETUICHUS

1) aTmiieH — 3THH — OEH301

2) 0yTten-2 — Oyran — OytaaueH-1,3

3) rentaH — METWJIIHKIOTEKCAH — TOIYOJ

4) 2-MeTHII-2-XJIOPIPOIaH — 2-METHINPOIEH — 2-METHIIPOIUH

t, kat
21. CH3-CH2-CH,-CH>-CH,-CH3z —— CH> = CH-CH3z + CH3-CH>-CH3
XUMUYECKUI IPOLIECC, ONIMCAHHBINA CXEMOM, HA3bIBACTCS
1) nmuponuzom;
2) u3oMepu3aImei;
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3) KPEKUHTOM;
4) pasoKeHHUEM;

22. MeTaH B OJIHY CTaJMIO0 HeJIb3s1 TIOJy4UTh 10 PEAKIIUU
1) C+ 2H; — CHy

2) Al,Cs + 12H,0 — 4AI1(OH)3 + 3CH.

3) C:Hg — 2CH.

4) CH3COONa + NaOH(tBepa.) — CH4 + NaxCOs

23. YcTaHOBHTE MPABHIBHYIO TIOCIEIOBATEIBHOCTD:

BeIllleCTBA, O0OpasylolMecs MNPy  TO3TallHOM OpOMHPOBAaHMM — 2-METWIIpONaHa (C  HMCIOJIb30BaHHEM
yIbTParuOIETOBOTO OCBEIICHH)

1) 2-merun-1,1,2-Tpubpomipornas;

2) 2-metuin-1,1,1,2-TeTpabpommnponan;

3) 2-MeTHuI-2-6pOMIIPOIIaH;

4) 2-metnn-1,2-gubpomIpornas.

24. Bo3MOXHasl OCIIE0BATENBHOCTD PEAKITHA OTIIETUICHHUS
1) MeTaH — STHIICH — allCTUJICH;

2) 1,2-guxnoprponal — 2-XJIOPIPOIeH — MPOIHH;

3) IMKJIOTeKCaH — MUKJIOTEKCEH — IUKIIONICHTEH;

4) 2-xnopbyran — O0ytuH-1 — OyTeH-1;

t

25. xumu4eckuii poriece, onucanHbiit cxemoit, CHs —— C + 2HoHe MOXeT Ha3bIBaThCS
1) muponmzom;

2) KpEKHHTOM;

3) uzomepusaiueii;

4) pa3noXeHHEM,;

26. Ilpu ropernn 1 MOIb 3TOTO MpeNeIbHOI0 YriIeBOAOPOAa BhIAEIsAETCS 6 MOJb YIVIEKHCIIOro ra3a U 7 MOJb
BOJBI

1) 2,2-numetunoOyraH;

3) 1,1-auMeTHIIMKIO0Y TaH;

2) METHIIIINKIIOTICHTAH;

4) H-TICHTaH.

27. OTAUYNATH METaH OT TETPaXJIOPMETaHA MOKHO
1) mo arperaTHOMy COCTOSIHUIO;

2) npoHabII0AaTh 3a IIaMEHEeM IPY TOPEHHU;

3) IpOIyCTUTH XJIOp TIPH OCBEIIEHUH;

4) mo 3amaxy.

28. I'azodha3zHoe HUTPOBAHUE ATTKAHOB Pa30aBICHHONW a30THOW KUCIIOTOMHA3BIBACTCS peakiuet
a) Bropra;

0) KonoBasoga;

B) Kyueposa;

T) 3eIMHCKOTO.

29. 13 yka3aHHBIX aJIUIKINIECKIX COSIUHEHUN TeOMeTprUecKre (IHUC-, TPAHC-) H30MEPhl UMEET
a) METIIHUKIIOOYTaH;

0) 1,1'-mIUMEeTHIIUKIIONPOIIaH;

B) 1,2-IMATHIIUKIIONICHTAH,

r) 1,1',3-TpuMeTUILNKIOreKCaH.

30. ITpu B3aumoaeticTBrn xjopatana ¢ KOH B BogHOM pacTBOpe MpenMyIIecTBEHHO o0pa3yeTcss
a) aleTuICH;
0) sTaH;
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B) DTHWJICH;
T') 9TaHOJT,
1) ATUIAT Kajus.

31. BemectBo (hopmyIbl Ha3pIBaETCS
CHs

H,C——CH,—CH—C——CH,

OH CH;
a) 3, 3’-auMeTniI0yTaHoNI-2;
0) 2, 2’-numeTunOyTanomn-1;
B) 2,2 ’-muMeTHI0yTaHO1I-3;
r) 3, 3’-aumetnnOyranon-1.

32. Jlana mierovka npeBparieHui, B KOTOPOH

HBr NaOH KMnO4
CH3—CH—CH; —— 3 X] ———» X2 ———» X3
cnumpT BOAa
OH
B KOTOPOIi BemecTBo X3 uMeeT hopMymy:
1) CH3—C——CH, 2) CHz—CH;—CH,—OH
0 //0
3) CH3;—CH—CH, 4) CH3—CH,—CH,—C
OH OH H

33. Kakme BemiecTBa MOTYT OOpa30BaThCA NMPH HATPEBAHUH CMECH METHUJIOBOTO W STHIIOBOTO CIIHPTOB C
KOHIICHTPUPOBAaHHOW CEPHOM KHCIIOTOH (HECKOJIBKO OTBETOB):

a) CHz—O-CH3;

0) CH:—O—C>Hs;

B) CoHs—O- CoHs;

r )CH>= CHy;

34. HenpeienbHbIi YTIIEBOJOPO, UMEIOMIHIA IIUC- U TPAHCH3OMEPHI
1) mponanues;

2) 2,4-TUMETHIITIEHTEH-2;

3) meHTEeH-1;

4) neHTeH-2;

35. CTpyKTypHOE 3BeHO OyTaZlue€HOBOrO Kay4yyKa
1) -CH»-C(CH3s) = CH-CH2-

2) -CH2-CH»-

3) -CH.-CCl = CH-CHz-

4) -CH2-CH = CH-CH2-

36. OcHOBHOW MPOIYKT peakiuu OyTaauena-1,3 ¢ 1 Monb xiopa
1) CICH.-CCI = CH-CHj3

2) CH3-CHCI = CCI-CHs3

3) CICH»-CH = CH-CHCI

4) CICH2-CHCI-CH = CH;

37. IlpoaykThl, 00pa3yromuecs Mpyu OKUCICHUN TPOTICHa HEUTPATbHBIM U MOJKUCIEHHBIM pacTBopaMu KMnQO4
COOTBETCTBCHHO
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1) mpomanomn; ykcycHas kuciora u CO2

3) mpomaHoI; MpomaHalb

2) npomananon-1,2; ykcycnas kucnorta u CO;
4) mponaHalib; MpomaHoBast K-Ta.

38, CiHg e, x HCl, gy My [-CHa-CH(CH:)-]

BeniecTBaMu X, Y, Z B IPUBEJEHHON CXEME ABJISIOTCS
1) mponuiieHuT HATPUS, TIPOTIHH, TPOTICH;

2) 1,2-nmubpoMaTaH, STHH, 3TEH;

3) anerunenuy HaTpus, OyTeH-1, OyraaueH-1,3;

4) anetwiieH, BUHIIALETUIIEH, 2-xIopOyTaaueH-1,3.

t, P, kat
L

39. Ilpu ByIKaHU3AIUH KaydyKa MPOUCXOIUT

1) ruapupoBaHue Mo MECTy pa3pbiBa ABOWHBIX CBS3EH;

2) oOpazoBaHue TUCYNb(UAHBIX MOCTHKOB MEXy OTJEIbHBIMH YIIIEBOJAOPOJHBIMY HETSIMU KaydyKa;
3) mpucoeTnHEHNE XJIOpa TI0 MECTY pa3phiBa TBOMHBIX CBS3CH;

4) yMeHbIIIEHNE ITaCTUIHOCTH.

40. PeareHT, MO3BOJISAIONINN OTIIMYUTE U OTACIUTH OyTHH-1 OT OyTHHA-2:
1) KMnOq

2) H,0, Hg?*

3) [Ag(NHs),]OH

4) 6pomHast Boxa

41. KauecTBeHHasl peakiys, XapaKTepHas JUIsl BCEX aJIKEHOB, AJIKUHOB U aJIKaIUCHOB,;
1) «cepeOpsiHOTO 3epKaay;

2) obecrBeunBaHre OPOMHOM BOIBI;

3) mocHHEHHeE JTaKMyca;

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

42. Peakius JleOeneBa COOTBETCTBYET ONUCAHUIO:

1) 0OMHOBpPEMEHHOM JeTHApATAIIMY U JETHAPUPOBAHUIO STAHOIIA;
2) ruparanyy atkKMHOB B MpUCYTCTBUM coelt prytu (11);

3) BBEZICHUIO YTIIEBOAOPOIHOTO paiiKalia B OEH30IbHOE KOJIBIIO;
4) yIUIMHEHHE YTIIEPOTHOTO CKENIeTa.

43. CtpykTypa 2-MeTHI-3-0KCONIEHTAaHANOBOM KHCIOTHI COAEPKUT 0011Iee YUCI0 (YHKIUOHAIBHBIX TPYIII:
11,
2) 2;
3) 3;
4) 4;
5) 5.

44. Bce GyHKIMOHAIBHBIE TPYIIIBI ABJISIFOTCS 3JCKTPOHOIOHOPHBIMH B COCAMHEHHU:
1) 2 — uzonponui — 5 — METHIIIUKIOTEKCAHOT;

2) 2 — u30mponuiI — 5 — METHIIIUKIIOTEKCAHOH;

3) N— aMHHOOEH3AIIbIETHT;

4) anTapHas KUCIOTA,

5) N-3TOKCHAHWIIHH.

45. AKTUBHOCTH JIKaHOB 110 OTHOIIEHHIO K PAJIMKAILHOMY TaJIOTeHUPOBAHUIO
1) RCHs> R,CH>> R3CH;

2) R3CH > R,CH,> RCHs3;

3) Apyroii OTBET.
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46. JlanHas cTpyKTypa COOTBETCTBYET (HECKOJIBKO OTBETOB):
1) uz00yTHIIEHY;

2) 2-MeTHIIIIPOIICHY;

3) 2-meTuiOyTeHY;

4) nponuieny.

47. B monekyne 3-MeTWIneHTaaueHa- 1,3 HacuuThIBaeTCs G-CBSI3EN U
1) 15; 2
2) 17; 2
3) 16; 3
4) 14; 3

48. N3omepamu rekcruHa-3 SIBIAIOTCS 00a BEIIECTBA TPYIIITHI
1) rekcamuen-2,3; 2,3-mumeTHIOyTaH

2) 3-metunmneHTruH-1; 1,2-TMMeTHIIHKIONPOTaH

3) 2,2-aumMeTHIOyTHH- | ; METHITIIMKIIONICHTEH

4) MUKJIOTeKCeH; TeKcaaueH-2,4

49. CriupThl pacTBOPSIOTCS B BOZle Oiaromaps
1) 0Opa3oBaHHIO BOTOPOIHBIX CBA3EH;

2) AMUHE YTIIEpOJIHON TIeTH;

3) 2MeKTPOIUTHUYECKOH AUCCOLMALNY;

4) BaHJepBaaIbCOBBIM B3aNMOICHCTBHUSIM.

50. IIo JTAHHOU cxeme CHUHTE3a I'punbspa
CH3-HC = O + CH3-CH:MgBr — ... + H:O — ...

1) 6yranon-1,

2) 2-MeTHIIIPOTIAHOII-2;

3) 6yranon-2;

4) OyTaHOH.

Memoouueckue ykazanus K peuienuio RPAKMUYecKux 3a0ay, KOHmpoabHou pagomot

HomeHnkiiaTypa opraHu4ecKuX coeIMHEeHUI.

T-CBsI3eH

MOXXHO

IIpaBwia HAaMMEHOBAHMS OPraHUYeCKUX COeJUHEHU I
MexryHapogubIi coro3 Teopetnyeckoit u npukiagnon xumun (MIOITAK) (IUPAC) pexomenaoBai amst

IIOJIyYUTh

WCIIOJIb30BaHMs HOMEHKIIATYpY, NONy4YuBIIyto HazBanue nomenkaamypa UIOITAK. Cuctema NIOITAK sBrngercs

obmenpuszHaHHoii B Mupe. Ha3zBanus mo cucreme MIOIIAK o0pasyrorcs myTeM BHUIOM3MEHEHUS Ha3BaHHH

HACBINICHHBIX YTJICBOAOPOJ0B. Bce »Ti Ha3BaHUS OKAaHYMBAIOTCS HA "aH"; 9TO OKOHYAHHUC XAPAKTCPHO JISI BCCX

HACBIMICHHBIX YTJICBOAOPOJAOB - AJIKAHOB. Taxoi paa COeHHHeHHﬁ, B KOTOPOM COCCAHHUC YJICHBI OTJINYarOTCA

HaoaHy MeTmieHOByIo rpymiy (CH2), Ha3piBaeTCs TOMOJIIOTHUECKHM psiioM. Eciu w3 yriaeBomopoja yoaiuThb

OAWH aToOM BOAOpPOZAd, MOJYUYCHHAS TAaKUM IIYTEM TIpyIllla HA3bIBACTCA YIJICBOAOPOAHLIM paAUKAIOM; €TO

Ha3BaHUeE MOyYaroT, 3aMEHss B Ha3BaHUU ajlkaHa oKoH4aHue "aH" Ha "nin".

CH:s Meran CHs - Metun
C:Hs Dran CoHs - Otun
CsHg Ilpoman CsHy - [Ipormmn
CsHio byran C4Ho - Bytun
CsHi, Ilewran CsHy: - IleaTnn
CeéH1s T'excan CeHis - I'excun
C/His T'enran C7His - 'entun
CgHis Okran CgHi7 - Oxun
CgHzo Hounan Cngg - Honun
CioHo22 I[eKaH C10H21H6HI/IJ'I

35



OcHOBHBIE TTpaBwIa HANMEHOBaHUS coenuHeHni o cucteme MIOITAK:
1. Haxomir camyl0 MIMHHYIO HENPEpBIBHYIO L€lb YIVIEPOJAHbIX aTOMOB B Moulekyie. Ha3panue
COOTBETCTBYIOIIETO YTIEBOJOPO/Ia UCTIONB3YIOT KaK OCHOBY HAa3BaHUS COCTUHEHHS.
2. AtomaM (MHBIM, 4€M BOJOPOA) M TPYyNIaM BJIOJb 3TOW IENN JAIOTCS HAUMEHOBAHUS, U 3TH HAUMEHOBAHUS
MUIIYT Nepes Ha3BaHUEM OCHOBHOT'O YIJIEBOAOPOAA.
3. AToMBI yriiepojja OCHOBHOH YIJIEBOJOPOAHOM ILEMH HYMEPYIOT IOCIEIOBAaTENbHO, HauWHas C KOHIA,
BBIOPaHHOI'O TaK, 4YTOOBI aTOMBI YIJIEPOa, HECYILIUE 3aMECTUTEIH, ITOIYIHIIN Hanbojee HU3KUe HOMEpA.
4. TlomokeHMs 3aMeCTHTENICH YKa3bIBaIOT YWCIAMH Iepe] Ha3BaHMSAMHU 3aMecTUTesIeld, 0003HaYaroIUMHU
MOPSIAKOBBIE HOMEPA aTOMOB YIJIEPOAA, K KOTOPBIM OHH IPUCOEINHEHBI.
5. Ecnn umeercs HECKOJIBKO OAMHAKOBBIX TPYIIN, MEpel WX Ha3BaHWEM CTaBUTCA IpuctaBka "nmu", "Tpu",
"retpa",
6. Panukaiel Ha3eIBAIOTCS B a1()aBUTHOM TIOPSIIIKE.
Hanpumep: 2,2,4-TpuMeTHIITICHTAH.

n

JBoifHBIE YTIIEpOA-yTIEPOIHBIE CBA3M yKasbiBaloT cypdukcom "en" ("mmeH", ecnmu ux ABeH T.II.), a
TpotiHbIe - cypdukcom "un" ("guMH" ML ABYX W T.J.); IPU UCIIONBb30BaHNH dTHX cy(hdukcoB okoHyanne "aH"
omyckaroT. [lonoxkeHne KpaTHBIX CBsi3eil 0003HAYAIOT MOPSAKOBBIMA HOMEPAaMHU YIIIEPOAHBIX aTOMOB, MOJI00HO
TOMY, KaK 3TO JeNaeTcs U1 3aMeCTUTENeH.

Hanpumep: 3-metunrekc-3-eH.

HanmeHoBaHME CIIOKHBIX PaJHKAIOB, OCYIIECTBIISIETCS 110 CICAYIONIIM TTPaBUIIAM:

- Yrnepoanslit aToM co "cBOOOAHON" CBA3BIO MONTydaeT HoMmep 1;

- Camasi JuIMHHAs yriepoJHas Lielb, HAYMHAS C 3TOTO MECTa, MOCIIEI0BATENILHO HyMEPYeTCs U UCIONb3YeTCs
JUTSI OCHOBHOT'O Ha3BaHWUS (B MPUBEACHHOM IPUMEpPE - ITaH);

- C 3aMecTUTEIISIMHA BJOJIb 3TOH [CIM NOCTYNAarT, KaK OIMCAaHO BBIIIC ITPU HAMMCHOBAHUN COCILI/IHGHI/II\/'I;

- [lomHOE Ha3BaHME CIIOKHOTO pajKaja 3aKI0YaloT B CKOOKH, YTOOBI M30€kKaTh MyTaHUIBI C HOMEpaMH IS
OCTaJbHON YaCTH MOJIECKYIIHI.

[uknuyeckue yraeBoAopoIbl Ha3bIBAIOT, MPUOABIISA K HA3BaHUIO YTIICBOAOPOAA C IPSIMOM
LIENBIO NPUCTABKY "UKIIO".

ApoMaTnieckue yrieBoAOpOIbl - apeHbl. [1epBbIii WieH roMOIOTHYECKOTO psiia — OCH30I
nmeeT Gopmyiy CeHe:

[epssIit romonor 6eH301a — MeTuiOeH30I1, uinu Tormyon, C7Hg He MMeeT M30MepoB TONOKEHUS, Kak U
BCE OIHO3aMENIEHHBIE TPOU3BOIHBIE. BTopoii romonor CgHio, MOXKET cyiiecTBOBaTh B 4eTHIPEX (hopMax.

Pamukan 6enzona CeHs- Hocut HazBanue denwmn. Panukan CsHs-CH,- HaspiBaeTcs OeH3mi.

I[Ipu  oOpa3oBanMuM Ha3BaHUSA CIUPTOB K  HAa3BAaHUIO COOTBETCTBYIOIIETO  YIJIEBOAOPOAA
(nampumep,ankaHa) cypdukca —oi, TMOJOKEHHE THUIPOKCHIBHOW TPYIIbl YKa3bIBACTCS HOMEPOM aroma
YTIepoIa, UMEIOIIEr0 ATOT 3aMECTUTEINb: 3-XJIOPTreKCaHo-3.

[Tpu 0Opa3oBaHuM Ha3BaHUS AJIbJETH/IA K HA3BaHUIO COOTBETCTBYIOIIETO ajKaHa J00aBiseTcs cydduxc
-aJib, KETOHA — OH.

Hzomepus opraHYecKuX COeTMHEHHH
H3omMepbl — BellecTBa, UMEIOIINE OJUH M TOT K€ COCTaB, HO Pa3HOE CTPOCHHUE, a, CIIEA0BATEIbHO,

pasHble cBOMCTBA. J{J1s1 OpraHN4eCKUX COEAMHEHUH CYIECTBYIOT CIIEIYIOIINE
THIIBI U30MEPUH:

1. CmpyxmypHnas uszomepusi, OOyCIOBIEHHAsl pa3JIMYHbIM B3aUMHBIM PpAaCIIOJIOKEHHMEM aTOMOB B
Mouiekynax. [Ipx 3ToM BO3MOKHBI ClETyIOINE BUABI CTPYKTYPHOM H30MEPHN:
1. M3omeTpust yriepogHOro cKenera. - 00yClIOBJIEHA Pa3IMyYHbIM HOPSIKOM COEIMHEHUs aTOMOB YyIJIEpoJa B
LENH.
2. V3omeTpust IOOKEHUsI KPAaTHBIX CBSI3eH U QYHKIIMOHAIBHBIX TpyIi. O0YCIIOBIIEHA Pa3InIHbIM MOJI0KEHUEM
KpaTHBIX CBSI3eW MU (QYHKIIMOHATBHBIX TPYIIII TP OJTHOM U TOH K€ YTIEPOHOM LEeTH.

1. Ilpocmpancmeennas uzomepus (cmepeouzomepus).
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OTOT THUN W30MepHH OOYCIOBJICH pa3IMYHBIM TPOCTPAHCTBEHHBIM PACIIOIOKECHUEM aTOMOB IIPH
OJIMHAKOBOM TOPSIKE FIX CBSI3bIBAHMSL.

I'eomeTpuyeckas W30METpUS WM IUC-, TPAHC- U30MEpHUS. XapakTepHa [UIS HENpeAeTbHBIX
OpraHUYECKUX COCAUHEHUM, COACpKAIINX ABOMHYIO
CBSI3b.

111, Onmuuecxas uzomempust

CymiecTByIOT OpraHHYECKHE COENWHEHUS, WMEIOIINe OJWHAKOBBIA COCTaB, OJWHAKOBOE CTPOEHHE U
CBOWCTBA, HO TIO-PAa3HOMY OTHOCSIIUECS K IUIOCKOTIOJSIPU30BAaHHOMY CBeTy. Tak, Mpu MpONMyCKaHWH 4Yepe3
TaKWe COEeNWHEHHs Jyda MOJSPHU30BAaHHOTO CBETa MPOWCXOAWT OTKIIOHEHHWE IUIOCKOCTH IOJSIPU3allii Ha
OTPEICTICHHBIN YTOJI.

CoenMHEHUS, KOTOpPhIC BpAIIAlOT IUIOCKOCTh TMOJSPU3AIUU, HA3bIBAIOT ONTHYCCKH aKTHUBHBIMHU.
Nzomepsl paznuvaroTcs MO HAIPaBIIEHUIO BpamleHus Imwiockocty noispm3annu (R-m S-m3omepsr). Takwue
M30MEPHI Ha3bIBAIOTCS ONTUYCCKUMH, WM 3¢PKAIbHBIMHA N30MepaMu (SHAHTHOMEPAMU ).

OnTrueckas n3oMepus 00ycIOBlIeHa HATMIUEM aCHMMETPUYIEecKoro atoMa yriepoga C*,

CBSI3aHHOTO C YCTHIPbMS PA3JINYHBIMU 3aMECTHTEIISIMH.

OH OH
i H w
CH; CH; C,H;
S-m3oMep R-H30Mep

Mexanuszmol peakuuii Op2aHuUYecKuUx coeOuHeHuil

Peaknym ankaHoB (peakiuu paauKalbHOTO 3aMenieHns SR)

B monekynax ankanos cBs3u C-H npoctpaHCTBeHHO OoJiee JOCTYIHBI JJIs aTakh APYTUMH YaCTHIIAMH,
yeM MeHee MpoyHble cBsi3u C-C. B ompeneneHHbIX YCIOBUSAX MPOUCXOAMT pa3phiB MMeHHO C-H-cBsseil u
OCYIIECTBIISETCA 3aMEHA aTOMOB BOJIOPOIa HA APYTHUE aTOMBI HIIH TPYIIITHIATOMOB.

TI'anozenupoeanue

l'anorennpoBanme alkaHOB — PEAKIUSA 3aMEIICHHUS OJHOTO MM OoJiee aTOMOB BOAOPOJa B MOJEKYJe
aJIKaHa Ha T'aJIOT'CH. HpOI[yKTI)I PCaKIM Ha3bIBAIOT raJIOrCHAJIKAaHAMU WJIM TaJIOTCHOIIPOMU3BOAHLIMH AJIKAHOB.
Peakius ankaHoB ¢ XJIOpOM B OPOMOM HJET HA CBETY WM IIPU HATPEBAHUM.

Xnopuposanue memana:.

[Tpy mOCTaTOYHOM KOJHYECTBE XJIOpa Peakiusl MPOJOIDKACTCs Jajibllle U MPUBOIUT K 0Opa3oBaHUIO
CMECH MPOJYKTOB 3aMeIIeHus 2-X, 3-X 1 4-X aTOMOB BOJIOPO/IA.

Peaknust ramoreHUpoBaHUS aJKaHOB MPOTEKAET MO PAJAUKAILHOMY IETTHOMY MEXaHU3MY, T.e. KaK Ielh
MoCJIe/I0BaTENLHBIX MIPEBPALICHUH ¢ ydacTHeM CBOOOTHO-PaIMKAIBHBIX YaCTHUII.

MexaHu3M paliKaabHOTO 3aMEIIeHNS:
— 3apooicoenue yenu - TIOSBJICHUE B 30HE PEaKLUM CBOOOTHBIX paaukaioB. [lox meficTBreM CBETOBOM SHEPrUU
TOMOJIUTHYECKH pa3pymaercs cBs3b B Mosiekyne Cl:Cl Ha nBa aroma xyopa ¢ HECIIApEHHBIMH JIEKTPOHAMHU
(cBoGOaHBIE pamukaibl) :Cl:

hv
Cl, —2Ct
— pocm (pazsumue) yenu. CBOOOTHBIE pauKabl, B3aUMOACHCTBYS C MOJIEKYJIaMH, IOPOKAAIOT HOBBIE
paauKaisl U pa3BUBAIOT LENb IPEBPALLECHUI:

Cl- + CH, —HCl + -CH,

* CH3 + C12_> CH3C1 + Cl'

— 00pvi6 yenu. Pagykanel, COEUHAACH APYT C APYroM, 00pasyroT MOJIEKYJIbl M OOpBIBAIOT 1IETIb TPEBPAILIECHHI:
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.CH; + -Cl — CH;CI

‘CH; + -CH; —> CH3—CH;
IIpu xmopupoBaHWM WM OPOMHUPOBAaHWHANKAHA C BTOPUYHBIMH WIJIM TPETHYHBIMHA aTOMaMH yTiiepoja
JIerde BCEr0o HJAET 3aMeIlleHHE BOAOPOJa y TPETUYHOrO aToMa, TPyAHEE Y BTOPUYHOTO U €IIe TpyIHEe Yy

MIEPBUYHOTO:

H3C—CH,-CH3 +Br; i» H3C—(|3H—CH3 + HCI
Br
Humposanue ankanos
Ha ankansel geiicTByeT pa30aBlieHHas a30THas KHUCJIOTa MPU HArpeBaHWM U JaBJICHUU. B pesynbrate
MPOUCXOJUT 3aMEIICHUE aToMa BOJOPOJAa Ha OCTATOK a30THOM KHUCIOTHI —HUTporpymnmy NO;. ITy peaxiuio
Ha3bIBAIOT PEAKIUEl HUTPOBAHUS, a MPOAYKTHI PEaKLUH — HUTPOCOETUHEHUSIMH.

CxeMa peaxiuu:

140-150 °C,P
R-H +HO-NO; ——— R-NO; + H,0

Peakuuu ajikeHoB (peakuuu 3J1eKTpopuiabHoro npucoennnenust AdE)
AJIKeHbI BCTYIIAIOT B Pa3HOOOpa3HbIE peaKMy IPUCOCINHEHNUS.

AnkKeH PeareHt MpogykT Bug peakuun
—C=C— +H, N'—> _é_é_ l'mopuposaHue
| ] Ili |1| (BoccTaHoBneHve)
||
—C=C— +Br, —> —(ID—CI:— [anoreHmpoBaHue
I Br Br
|| MmpoporanareHupoBaHue
—C=C— +HCl—™ —C-C—
| |
| H CI
—Cc-C— + H,0 H* | —(|3—C|)— Mmaopatauns
| |
| H OH
KaTanusatop | |
= > (—c—Cc— Monnmepunsaums
o6t (-4, nonmepuaay

TI'anozenupoeanue (npucoedunenue 2anozenos)

[IpucoennHenne ranoreHoB 1o aBoWHON cBs3n C=C TPOUCXOMUT JIETKO B OOBIYHBIX YCIOBHSIX (TIpH
KOMHATHOW Temrieparype, 0e3 karamuzatopa). Hampumep, ObicTpoe oOecliBeunMBaHHE KpacHO-Oypol OKpacKu
pacTBopa Opoma B Bojie (OpOMHO BOJIbI) CIIY)KUT KaY€CTBEHHOM PeaKIiel Ha HaJIMune JIBOHHOW CBS3H:

CH>=CH - CH3+Br,— CHz-CH - CH:

nponujien | |

Br Br
1,2-oubpomnponan

Syt pPCaKkin MNpPOTCKAOT MO MCXAaHU3IMY SHCKTpO(bI/IJ'IBHOFO MMPUCOCAUHEHUA C TCTCPOJIUTUUCCKUM
Pa3pbIBOM CBsI3ell B MOJIEKYJIE TAJIOTCHA.
IIpu marpeBannu 10 500°C BO3MOXHO paavKaIbHOE 3aMEIICHHE aToMa BOJOpOAa TMPH COCETHEM K

JIBOMHOM CBSI3M aTOME YIJIepoJa:
CH,=CH - CH3+Cl,— CH»=CH - CH, - Cl + HCI
T'uopozanozenuposanue (npucoeounenue 2ano2eH06000pP0008)
CH,=CH, +HC|I — CH,-CH,
Omunen | |

H Cl

XJIOpImar
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Peaknust mper mo MexaHW3My OBIEKTPOQHIBLHOTO TPUCOSAWHEHHS C TETEPOIMTHYECCKUM Pa3phbIBOM
cBs3eit. Diexrpod oM sBisiercs mpoton HY B cocTaBe Mosiekyisl ramorenoBogopox aHX (X - ramorew).

MexaHu3am anekTpoubHOro NPMcoeanHeHns
H+
\ / . | cTagus \ i / Il cTagua lTI ©)
c=C_ +H" — | c=¢C —> —C-C—
/ \ 6bICTPO / \ MefAneHHO |
Kap6okaTnoH
T—KOMMIieKC
|T| ® ) Il cragusa |T| )I(
—Cc-c— X — —Cc-C—
| | 6bIcTpO | |

HampaBnenue peakuuu NMpHCOEANHEHUS TAIOTEHOBOIOPOIOB K AJKEHAM HECHMMETPUYHOTO CTPOCHHS
(manpumep, k nponuneny CH,=CH-CH3) onpenensercsa npaBuiom MapkoOBHHKOBA:

B peaknusix mpucoequHEHUS MOJSPHBIX MoJeKysn Turna HX K HeCHMMETpHYHBIM aJKeHaM BOJOPOJ
MPUCOCTNHSCTCS K 0oJiee THAPOTCHU3UPOBAHHOMY aTOMY YIJIepoja MpH ABOHHON CBS3H(T.C. aTOMy YTiepoja,
CBSI3aHHOMY C HauOOJBIIMM 4YHCIOM aToMoOB Bojopona).Tak, B peaknuu HCl ¢ mpommieHoM H3 IBYX
BO3MOJKHBIX CTPYKTYPHBIX H30MEPOB |-XJIOpIIpornana 1 2-XJI0pnporana, 00pa3yercst HOCIIeTHHH:

CH>=CH — CH3+HCl— CH3— CHCI — CH3

nponunen 2-xn0pnponan

B03MOXXHO TIpOTEKaHWE peakIMy TPHCOSAWHEHUS K aJKeHaM NpOTHB mpaBmia MapkoBHHKOBa. Tak,
€CIIM PeaKIHs MPUCOSTMHEHNS HIIET He 110 IEeKTpoQmIbHOMY, a 10 paAuKaIbHOMY MexaHu3My. Peakuns HBr ¢
npornwieHoM B mpucytctBuu nepokcusoB (H2Oz mmmR20z), o0pasyronmx cBoOOAHO-paIUKAIbHBIC YaCTHIIBI
(HOe* nmm RO¢), mponucXoauT 1o painKaTbHOMY MEXaHU3MY U HIIET MPOTUB MIpaBmiia MapKOBHUKOBA.

Tuopamayus (npucoeounenue 00vt)

H
CH, = CH, + H,0-5CH, — CH;
H OH

I'uaparanusi MPOUCXOAUT B MPUCYTCTBHM MHUHEPAIBHBIX KHCIOT 0 MEXaHH3MY 3JIEKTPOPHIBHOIO
MPUCOCTHHEHHUS:
1-s1 cramus: CH,=CH, + H*—CHz —H,

®
1-5 cTapusi:  CH,——CH, +H" ——— CH3;—CH,
® ®
2-a ctagusi: CH3—CH, * 3(|)—H —_— CH3—CH2—CI)—H

H H

3-7 cTagus: CH3_CH2_8_H —> CH3—CH,—OH +H"
H
Peakuun aa1KkuHOB
peakuuu npucoequHeHust K aikuHam (Adg)
Tuopuposanue
B nmpucyrcTBun Metamnueckux karaau3atopos (Pt, Ni) ankuHbel npucoeAnHSIOT BOAOPOLT

¢ 00pa3oBaHUEM AJIKEHOB (pa3pbIBaeTCs MepBast T-CBS3b), a 3aTEM aJIKaHOB (pa3phIBAETCs BTOpast T-CBA3b):

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

bvicmpo

IIpn wmcnonp3oBaHMHM MEHEE AaKTHUBHOTO KaTallM3aTOpParuipupoOBaHUE OCTAHABIMBACTCA Ha CTaJUU
00pa30BaHuUs AJKCHOB.
T'anozenuposanue

DnekTpohUITbHOE MPUCOSIMHEHUE TaJIOTeHOB K AIKMHAM MTPOTEKAET MEJICHHEE, YeM JUISalIKEHOB.
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Br2 Br2
R-C=C-R’—R-CBr=CBr- R’ —CH3;-CBr—CBr—R’
bvicmpo
AnKyHBI 00ECI[BEYHBAIOT OPOMHYIO BOJY (KaueCTBCHHAS PEAKITHS).

Tuopozanozenuposanue
[IpucoenuHeHNE TaJOTCHOBOJOPOJOB TaKKEe HJIET IO SJICKTPOPMILHOMY MexaHusMy. I[IpomaykTer
MIPUCOEAMHEHNUS K HECHMMETPUYIHBIM aJIKFHAM OTIPENIEISIFOTCS MPaBIIIOM MapKOBHHKOBA:

CHs — C = CH-5CHs - CCI=CHy—5CHs — CCl,— CHs
Tuopamayusn (peaxyus Kyueposa)

ITpucoearHeHHe BOABI MPOUCXOAUT B MPUCYTCTBUM Katanusatopa comu prytd (II) m wmmer depes
o0pa3oBaHHE HEYCTOHYMBOTO HEMPEACIBHOTO CIHPTA, KOTOPBHIA W30MEPH3YEeTCS B YKCYCHBIM anbieruja (B
cilydae aleTHiicHa):

Hgs04
H-C=C-H+H,O0——[H-C=C-H]—>CH;-C-H
HO H O
Bununoswiti cnupm  Yxcycruiil anvoe2uo

WJIM B KETOH (B ClIy4ae APYruX ajJKUHOB):

HgS04
CH;-C=CH+ H,0——[H-C =CHz] - CH3-C—-CHs

I
OH @)
Ayemon (kemon)

Kucnornsle cBoiictBa ankunnon. O0pazoBanue coJieit

AUETHIIEH U ero TOMOJIOTH C KOHIIEBOW TPOWHOM CBsI3bIO (AJIKWHEI-1)BCIIEICTBHE MOISPHOCTH CBSI3U
C(sp)-H mposiBisiroT crnabble KHUCIOTHBIE CBOWCTBA: aTOMBI BOJOPOJA MOTYT 3aMEIIaThCs aTOMaMHU MeTalia.
[Tpu 3TOM 00pa3yIOTCSI COMM — AYyemUIeHUODL.
2HC=C «— H + 2Na — 2HC =CNa +H»?

[Tpu B3auMopelicTBHY aneTHiIeHa (MIH) C aMMHAaYHBIMH PacTBOPaMHU OKcHaacepedpa Win XJIopuaa Mean
(I) BeImagaroT ocaaKky HEPACTBOPUMBIX allETHIICHUIOB:
HC = CH + 2[Ag(NHs)2JOH — AgC=CAg| + 4NHs + 2H;
CH; — C=CH + 2[Ag(NHs);]JOH — CH3; — C=CAg| + 4NH; + 2H;

O0pa3oBanue 0eoro ocajka aleTwieHuaa cepedpa (MM KpaCHO-KOPHUUHEBOT0 —alleTHIICHU 1A
MEIH )CITYKUT KaueCmEeHHOU peakyuell Ha KOHIIEBYIO TPOMHYIO CBSI3b.

AnleTUNICHUIBI Pa3IaraloTcs Mpu JCHCTBUU KUCIIOT:
AgC=CAg + 2HCI — HC=CH + 2AgCl|

Peakium apeHoB (peakuuu 3JIeKTpo(puIbHOr0 3amMenienns SR)
Tanozenuposanue
3aMenieHue aroMa BOJOPOAAa B OCH30JBHOM KOJBIE HAa TaJIOTE€H MPOUCXOJUT B TNPHUCYTCTBUH
KaTanm3aTopoB (KUCIOT JIbtonca):

AICl5 cl
+ Cl, + HCI

Humpoesanue
Benson pearupyer ¢ HUTPYIOIIEH CMECHIO (CMEChIO0 KOHIICHTPHPOBAHHBIX a30THOM M CEPHOUN KUCIIOT):
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Cxema peakuum xnopupoBaHus 6eH3ona

H AlCI, C
+Cl, ———2 + HCI

Ponb kaTtanusatopa - obpasosaHue anektpodguna Cl*

cl o Ler
:CIECI: + ,'AtI:CI ;~:9|*+:C|:AI:CI
e e Cl °* Cl

Anxunuposanue (peaxyus @puoens-Kpagpmca)
3aMmeleHue artoMa BOAOPOJa B OCH30JILHOM KOJBLE Ha AIKWIbHYI Tpynny (arkunuposarue)
MIPOUCXOANT TIOJ] IEUCTBUEM aJKMITAIOTEHUIOB WIH AIKEHOB B IPUCYTCTBUH KaTann3aTtopoB (kuciot JIpronca):

Cxema peakuun HUTpoBaHUA GeH3ona

+ HO N0, —— + H,0

Ponb cepHoW KUCMNOThI - o6pasoBaHue anekTpoduna NO,*

HN03 + 2H2804 —‘N02+ + H30+ + 2HSO4_

KaTUOH
HUTPOHUSA

AnkunnupoBaHue 6eH3ona ankeHamu

GHs
[ eH H AICl; HCI CHon,
_ + P —_— >
CH, CH2
nponunex U3onponun6eHson
(kymon)

Peakuuu cnupros

Peakuuu no ceazu O-H

K nHambosiee XapakTepHBIM peaklMsAM THAPOKCH- COCOUHEHHH, WAymuM C pa3peiBoM cBsisu O-H,
OTHOCSTCSI:
- peaKkIuy 3aMelleHs] aTOMa BOAOPOJa Ha MeTaJUT (KUCIIOTHBIE CBOWCTBA);
- peakLny 3aMeIIeHHUs aTOMa BOAOPOIa Ha OCTAaTOK KUCIOTHI (00pa3oBaHMeE CIOKHBIX 3(HPOB);
- peaKIuy OTIIEIUICHHS BOJIOPO/Ia IPY OKUCIEHUH U AETHAPUPOBAHUH.

PeakumoHHast ciocOOHOCTH OJJTHOATOMHBIX CIIMPTOB B peakuusix mo cssizu O—H:
CH3OH > nepBuuHble > BTOPHUYHBIE > TPETHYHBIE.
Kucnommnuie ceoiicmea cnupmos

OnHOAaTOMHBIE CIIUPTHI pearupyroT ¢ akTuBHbIME MeTtaiiamu (Na, K, Mg, Al u ap),00pa3ys conu -
QITKOTOJISITHI (QTKOKCHIBI):
2R—OH + 2Na = 2RO-Na" + H:
2C5Hs0H + 2K = 2C;Hs0-K* + H»

AJKOTOJIATHI MO AEWCTBHUEM BOJIBI MTOTHOCTHIO THIPOIHU3YIOTCS C BBIZCIEHUEM CITUPTA M TUAPOKCUIA
MeTaa:
C,HsOK + H,0 = C,Hs0H + KOH
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Crnuptel — Oojiee cilabble KHCJIOTBHI, YeM BOJa, T.K. aJKWIbHBIA paauKkaji, HposBisia +I-d9ddexr,
MOBBIIIACT MIEKTPOHHYIO THIOTHOCThH HA aTOME KUCIIOPOa U YMeHbIaeT noisipHocTh cBsizu O—H. [ToaTtomy mpu
B3aMMOJICHCTBUH CITUPTOB CO IEI0OYAMH ANKOTOJISITH IPAKTHYECKH HEO Opa3yloTcs:
Peakuyuu no ceszu C-0

Haunbonee xapakTepHble peaklMi THIPOKCUCOETUHEHUH, TPOUCXOASIIIE C pa3pbiBoM cBsizu C—O:
- peakiums 3amerieHnss OH-rpymnmbl Ha rajoreH win Ipyryro Hykieopuisayo rpymnmy (RO-, NH;
- 1 T.IL.), AAYyIIAs 10 MEXaHU3My HYKJIeO(HIHHOTO 3amMereHus SN;
- peakuusi otmeruieHust (anumuHupoBanusi) OH m H ot cocennux atomMoB yriiepoaa (BHYTPUMOJEKYIISIpHAsS
JETHApaTaIis CIUPTOB — 00pa30BaHNE aJTKCHOB);
- peakuusi 3amemieHus rpynnsl OH mpu paspeiBe cBsizu C—O B ogHOM Monekylie u 3aMerieHus atoma H c
paspbiBoM cBsizu O—H - B apyroil Monekyie THAPOKCHCOCIUHEHHUS (MEKMOJEKYJspHas IeTUApaTalus —
00paszoBaHHE MPOCTHIX YHHUPOB).
Peaxyuu samewenus OH-epynnoi

3amenienue ruapokcria OH Ha rajoreH mpouCcXOMUT B PEaKIMU CIHUPTOB C TaJIOreHOBOJOPOJAMHU B
MPUCYTCTBUU KaTalu3aTopa — CUIBHOW MUHEpaTbHON KUCHOTH (Hampumep, KoHU. H2SO4). IIpu 3ToM ciupth
MPOSIBIISIIOT CBOMCTBA CJIA0BIX OCHOBAHHA.

H+
C,Hs0H + HCl === C,HsCl + H,0
aTunxnopua
Hyxneodun — xnopun-aanon Cl:™ — 3amemaet rpymnmy HO:™

[Tpy MEXMOJNEKYISIPHOH JAeTUApaTAllMK CIIUPTOB TAKXKe MPOUCXOAMUT HyKieouabHoezamenienne: OH-

rpyIa B OHON MOJIEKyJe CupTa 3aMeniaeTcs Ha rpymmy OR apyroliMoiIeKyb.

H,SO
CzH5OH + HOCsz t<ﬁ(}%—?CzH5COC2H5 + Hzo
duamunossbil
aghup

Peaxyuu decudopamayuu cnupmos

OtmieruieHHe BOJBI OT MOJISKYJI CIUpTa (JETHApATalys CIUPTOB) B 3aBUCHMOCTH OT YCIIOBHH
MPOUCXOJNT KaK BHYTPUMOJICKYISIPHASL MITH MEKMOJICKYJISIPHAS PEaKIHs.

BHyTpuMonekymsipHas JAeruiparalys CIOUPTOB C 00pa3oBaHHEM alKeHOB WJAET B TNPHUCYTCTBUH

KOHLIEHTPUPOBAaHHOW CEpHON KHCIOTHI TpH HarpeBanud Boire 140 °C. Hampumep:

CHy—CHCH, — 1250
Tl Tt>1a00C

B Tex ClIydasX, Korjga BO3MOXXHBI 2 HalpaBJICHUA PCAKIINU, HATIPUMEP:

CH3"CH=CHj + H,0

CHs—CH,—CHOH-CH, _H2S04 | |
“H,0

— CH3*CH2_CH:CH2
Il

JerupaTanys UAeT NPEMMYIIECTBEHHO B HampasieHuH I, T.e. mo mpasuiny 3aiineBa — ¢ oOpazoBaHueM Oolee
3aMEILEHHOI0 aJKeHa (BOAOPO/ OTIIEIUIAETCS OT MEHEe THAPOreHU3UPOBAHHOIO aTOMa yIiiepoza).

MexMoneKkynspHas JAeruaparanus CIHPTOB TNPOMCXOOUT Mpu Temmeparype Himwke 140 °C c
00pa3oBaHKUEM MPOCTHIX APUPOB:

CoHsOH!  H,SO
= 22Uy
CZHQOH_: AN3TUNOBLIN
o acup
Peaknum ajabaerugoB U KETOHOB
I[J'IH Kap6OHI/IJ'II>HLIX COEJIMHEHUN XapaKTCPHBI pCAKIUN PA3JINYHBIX TUIIOB:
- IPUCOEANHEHNE TI0 KapOOHUIIFHOU TPYTITIE;
- IOJIMMCPU3 AU,
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- KOHJICHCAITHS;
- BOCCTAHOBJICHUE U OKHCJICHUE.

BonbIMHCTBO peakiuii anberu/I0B U KETOHOB IIPOTEKACT M0 MEXaHU3MY
HykieopmipHOTO Tpucoeauaenns (AN) o ceszu C=0.

PeaknnonHast CioCOOHOCTH B TAKUX PEAKIUAX YMECHBIIACTCS OT aIbJICTHIOB K KETOHAM:

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

H” rR” R’
'I'Op'!'.'l-ﬁ]'[bﬂf]"]l’ﬂ ANlBAETHIEL EETOHEL

Peaxkyuu npucoeounenus no KapoOOHUILHOI 2pynne

[pucoearHeHNe OONBIIMHCTBA PEareHTOB MO ABOHHOM cBsi3n C=0O MpouCXOIUT KAKHOHHAS PEaKIIHs 1O
MEXaHU3My HyKJIeo(pribHOrO mprcoeauneHus AN

[IpucoennHEeHNE TMAHOBOAOPOIHON (CHHMIBLHOM) KicIoTel HCN:

5+ 8- B+ O-
R-C=0: + H-CN — R-C=0OH

|
H\ CN
OL—rMAPOKCUHUTPUN

(umMaHruapuH)

DTa peakuus WCIONB3yeTCsl s Y/IMHEHWs YIJIEPOAHON WenH, a TaKkKe /Ul TOJMydeHHS o-
ruapokcukucior R-CH(COOH)OH no peakiuuu:

R-CH(CN)OH + H,0 — R-CH(COOH)OH + NH3

[IprcoeuHeHNE CIIUPTOB C 0Opa30BaHUEM MOTyareTanei (B MPUCYTCTBHU KUCIOTHI HITHOCHOBAHUS KaK

KaTaan3aTopa):
H* (I)R'
R‘?:O + RO—H R_Q_Q‘ﬂ nonyaueTtanbHbIN
H ;, H T rmapokcun
nonyaueTanb

Tonyayemanu- COEMHEHNs1, B KOTOPBIX aTOM YIJIepo/ia CBsI3aH ¢ THAPOKCHIBHOM 1 allkoKkcHIbHOH (-OR)
TpyIaMH.

BsaumoneiicTBue nomyauneTans c eme 0JHOW MOJIEKYJIOH cnupTa (B MPUCYTCTBUU KUCIIOThI) IPUBOIUT K
3aMeIIEeHUIO MOJTyaleTalbHOTO THAPOKCHIIA Ha aJKOKCHIIBHYIO rpynmy OR' u 0Opa3oBaHHIO aneTans:

OR e OR
R-C-OH + RO—H R-C-OR' + H-OH
H H
nonyauetanb aueTanb

THunbl peaKIHOHHOCIOCOOHBIX YaCTHI]

Op6utans ¢ HeCHApeHHBIM 3JEKTPOHOM, NPUHAIUIeXKAalas OOHOMY aTOMY, MOXET IEPEKpBIBATHCS C
opOuTANBIO IPYrOT0 aToMa, HAa KOTOPOH TakKe HAXOIUTCS HeclapeHHbBIH AmekTpoH. [Ipu 3ToM mpoucxoauT
00pa3zoBaHKE KOBAaJICHTHOHM CBSA3M 110 OOMEHHOMY MEXaHU3MY:

He + *H —»H!H, uimn H —H

OOMeHHBIN MexaHu3M 00pa30BaHMs KOBAJICHTHOUM CBS3U PEATU3yeTCs B TOM Cliydae, €Clid oOIas
AJIEKTPOHHAS TIapa 00pa3yeTcs U3 HeCIapEHHBIX 3JICKTPOHOB, TIPUHAJUICKAIIUX PA3HBIM aTOMaM.

[IponieccoM, NPOTHUBOIOIOKHBIM OOPAa30BAaHUIO KOBAJIECHTHOM CBSI3M 10 OOMEHHOMY MEXaHH3MY,
SABJIACTCA pa3pbIiB CBA3U, IIPHU KOTOPOM K KaXXJIOMY aTOMY OTXOJUT 110 OJJHOMY BJICKTPOHY (FOMOJII/ITI/IT-IGCKI/Iﬁ THIT
paspbiBa). B pesynbraTte 3TOro 006pasyrorcs 1Be He3apsKEHHbBIE YaCTHIIbI, HMEIOLIHE HeCTIapEHHBIE SIEKTPOHBIL:
RIR=R*+Re

Takue 4acTHILBI HA3bIBalOTCSI CBOOOIHBIMH PaluKaIaAMH.

CBo0oaHBIE pagUKAaJIbl — aTOMBI HJIM TPYIIIBI aTOMOB, UMEIOIIIE HECTIapEHHBIE JIEKTPOHBL.
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CB000IHOpPAIUKAJIBHbIE PEAKIUH — 3TO PEAKINH, KOTOpPble MPOTEKAIOT MO NEHCTBHEM U IIPH
Y4acTHUH CBOOOTHBIX PaJIKAJIOB.

B xypce HeopraHUYeCKOW XUMHH 3TO PEaKIIMUA B3aUMOJICHCTBHS BOJOPO/Ia C KHCIOPOIOM, raJIoreHaMH,
peakuu ropeHns. Peakinu 3Toro THma OTINYaloTCsl BEICOKOH CKOPOCTHIO, BBIZIEIEHHEM OOJBIIIOTO KOJTUIECTBA
Teria.

KoBaneHTHast CBs3b MOXET 00pa30oBaTbcs M IO JIOHOPHO-aKIENTOPHOMY Mexanm3my. OpnHa u3
opbuTaneil aroma (WM aHWOHA), HA KOTOPOH HAXOAWTCS HETOJeNIeHHas 3JIEKTPOHHAs Mapa, HepeKphIBaeTCs C
HE3aIlOJIHEHHOW OpOUTAJIBIO JPYTroro aToMa (WM KaTHOHA), UMCIOIIEro HE3aloMHEHHYIO OpOUTallb, IPU 3TOM
(hopMupyeTCs KOBaJIeHTHAS CBS3b, HATIPUMED:

H"+O-H—->H-0-H
Pa3phIB KOBaJCHTHOW CBSI3M MPUBOJUT K O0Pa30BaHUIO MOJIOKHUTEIBHO U OTPULIATESILHO 3aPsDKEHHBIX

qacTHIl (TETEPONIUTUIECKUIA Pa3phIB); TaK KaK B JaHHOM Cilydae 00a 3JIeKTpOHa U3 OOIIel AIEeKTPOHHOH Mmaphl
OCTAIOTCS NIPU OJIHOM M3 aTOMOB, Y JIPYrOro aToMa MoNyvYaeTcsl He3aroIHeHHast OpOUTAITb:

R|:R=R*+R~

PaccMoTpuM 371€KTPOUTHIECKYIO JUCCOLUALIAIO KUCIIOT:

H|:Cl=H"+CI

MOoHO JIeTKO J0rajaTbesi, YTO YacTHIld, MMEIOINAs HEMOJENICHHYIO JIEKTPOHHYIO mapy R: ™, T. e.
OTPHLATEILHO 3apsDKEHHBIM HOH, OyIeT MPUTATUBATHCS K MOJOKHUTEIBHO 3apsHKEHHBIM aTOMaM MM K aToMa,
Ha KOTOPBIX CYIIECTBYeT IO KpaiHeld Mepe dYacTUUHBIA uiau 3(PQEeKTUBHBIA MMOJOKHUTENBHBIA 3apsi.

YacTuupl € HEMNOACICHHBIMU 3JCKTPOHHBIMU [apaMU  HAa3bIBAIOT HYKACOPDUIbHBIMU — A2eHMAMU
(nucleus — «smpo», MONOXKUTEIBHO 3apsHKEHHAsh YacTh aroMa), T. €. «IAPY3bsIMI» S/pa, MOJOKHUTEIHLHOTO
3apsiza.

Hykneopunasl (NU) — aHHOHBI MM MOJICKYJNIbl, HMEIOIIUE HEMOACICHHYI0 Mapy JJICKTPOHOB,
B3aMMOJICHCTBYIONINE C Y4YaCTKaMH MOJIEKYJ, Ha KOTOPBIX COCPEIOTOYEH SPQPEKTHBHBIH ITOJOKUTEIbHBIH
3apsi.

[Mpumepsr Hykiaeodunos: Cl— (xmopun-uon), OH ~ (rugpoxcua-anuoH), CH3zO (MeTOKCHI-aHWOH),
CH3COO  (ameraT-aHuoOH).

YacTuupl, UMEIOLINE HE3aOJHEHHYI0 OpOUTajlb, HANPOTHB, OYAyT CTPEMHUTbCA 3allOJHHUTH €€ W,
ClleZIoBaTeIbHO, OYyAyT MPUTATUBAThCA K Yy4acTKaM MOJIEKYJ, Ha KOTOPBIX MPHUCYTCTBYET MOBBIIICHHAS
9JIEKTPOHHAsL IUIOTHOCTb, OTPHULATENBHBIA 3apsill, HENOJEJeHHAs »3JEeKTpoHHas mnapa. OHHM  SABJISIOTCA
ANIEKTPOPHIAMH, «IPY3bIMU» AJIEKTPOHA, OTPUIATEIILHOTO 3apsijia MM YaCTHI[ C MOBBIIICHHON 3IIEKTPOHHOU
IUIOTHOCTBIO.

DJIeKTPOPUIIBI — KAaTHOHBI WM MOJIEKYJNbI, MMEIOIINE HE3aNOJIHEHHYIO 3JIEKTPOHHYIO OpOHTab,
CTpeMsIIIIECsT K 3allOHEHWIO €€ JJICKTPOHAMHM, TaK KakK O3TO NPUBOJIUT K OoJiee BBIFOAHON DIEKTPOHHOU
KOH(HUTYpaLuu aToMa.

DneKTpo(UIIOM ¢ HE3amoIHEHHOW OpOUTAIIBIO SBIISIETCS HE N00as yacTuia. Tak, HanpuMmep, KaTHOHBI
HIETIOYHBIX METAIJIOB UMEIOT KOH(UTYpAIMIO WHEPTHBIX Ta30B M HE CTPEMSTCS K MPHOOPETCHHUIO 3JIEKTPOHOB,
TaK KaK UMEIOT HU3KOE CPOOCE0 K dekmpoHy.113 3TOro MoXKHO caenath BBIBOJ, YTO, HECMOTPS HA HAINYHE Y
HUX HE3aIOJIHEHHOW OpOUTaNH, TIOJJOOHBIC YaCTHUIIBI HE OYIyT ABJISATHCS ANEKTPOPUIaAMU.

OcHOBHBIC MeXaHNU3MBbI NPOTEKAHNUs PeaKI Ui

BbliesieHO TpYM OCHOBHBIX THIIA DPEATMPYIOMIMX YaCTHI[ — CBOOOJHBIC PaJMKaJbI, JJIEKTPOQIIIHL,
HYKJICO(UITBI — ¥ TPH COOTBETCTBYIOIUX UM THITA MEXaHH3Ma PEAKITUIA:

e CcBOOOIHOpaIUKAIBHBIE;
®  3JIeKTPOQUIIbHBIE;
e HyjneodUILHBIE.

Kpome knaccudukanum peakiuii 1o THITy peardpyroniix YacTHIl, B OPraHMIECKON XUMHUHU Pa3IHyaroT

YeThlpe BUIA PEaKLUil 10 NPUHIMITY H3MEHEHHS COCTAaBa MOJIEKYJ: IPUCOETUHEHUS, 3aMELICHNUS, OTIICIUICHHS,
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WK 2JIMMHUHUpOBaHus (0T auri. to eliminate — ynansaTh, OTHICIUIAT) M EPErPyNIUPOBKH. [IpucoeuHeHIEe U
3aMenIeHHe MOTYT MTPOUCXOANUTH TIOJ] IEHCTBUEM BCEX TPEX THIIOB PEAKIIMOHHOCIIOCOOHBIX YaCTHII.

Hepeqeﬂb KOHTPOJBbHBIX BOIIPOCOB M THIMOBLIX 3a/1a4 AJIH 3a4€Ta M0 JUCHUIIJINHE
«BBenenue B OPraHu4YeCKYI0 XUMHUI0»

1. OCHOBHBIE MTOJIOKEHUSI TEOPUH CTPOCHUSI OPraHUYECKUX COCTMHEHHH.

2. BanenrtHsle coctosiHHsT aTOMOB yriepona. [uOpuamszanus. TUmbl cBs3eld B OpPraHMYECKHX
COCAMHEHHUSX.

3. Howmenxmarypa opranndeckunx coequmaenunit FOITAK.

4, l'omonorus ¥ wu30MepUss OpPraHUYECKUX COENMHEHUHA. Buabl u3omMepun — CTPYKTypHas,
reoMeTpuyecKas, ONTHIECKast H30MEPHSL.

5. [TonsiTne nzomepun. Buasl n30Mepur OPraHuYECKUX COEAUHEHUN — CTPYKTYypHas,

reoMeTpHUecKast, ONITHUECKasl.

6. OcHoBHbIE (PYHKIIMOHATIBHBIE TPYIIIBI M KJIACCHl OPraHMYECKUX COeTNHEHUH.

7. OnekTpoHHbIE P HEKTH  B3aUMHOE BIMSIHUE aTOMOB B MOJICKYJIE.

8. KucnoTrHbie 1 0CHOBHBIE CBOICTBA OPraHMYECKUX COCTMHEHHIA.

9. [IpomMexyTouHBIE PeaKIIMOHHBIE YACTHIIBI: CBOOOTHBIE PaiKaIIbl, KApOOKATHOHEI, KAPOAHUOHBHI.

10. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE.

11. AJKaHBI, HOMEHKJIATypa, CBOMCTBA. MeXaHW3M peakIiui CBOOOTHOPAINKATIHLHOTO

3amereHus SR.

12. AJKeHBI, HOMEHKIIATypa, CBOcTBA. MeXaHU3M PEeakluy SIMEKTPOPUILHOTO

npucoeaunenust Ade. [IpaBuno MapkoBHHKOBA.

13. AJKWHBI, HOMEHKIIATypa, cBoiicTa. [Ipucoenunenne k TpoiiHoi cBs3u Ade. Peakius

Kyueposa. KrucinoTHbie cBOWCTBa aJIKIHOB.

14. ApoMaTHYecKHe yriIeBOAOPOIbl, HOMEHKIATYpa, CBOMCTBA. MeXaHU3M peakiiuu

ANEKTPO(PHIFHOTO 3aMEIIeHUs B apOMaTHYECKOE KOIbIO Sg. BimsHue 3amecturenei Ha
opuentammo npu Sg. Opuenrtantsll n |l poma. CormacoBaHHas M HECOTJIACOBaHHAsS OPHEHTAIHS.
Bnusiue 3amectuteneil B 0EH30IbHOM KOJIBLE HA CKOPOCTh M HAIPaBJICHHE AJIEKTPO(PUIBHOTO 3aMEIEeHHS.

15. Kputepuu apomarnynoctu. Ilpasuno Xrokkens.

16. MoHo- u oNUsAAEPHBIE ApOMATHIECKUE YTICBOIOPOIBI U OKPYXKAIOIIas Cpesa.

17. lanorenankanel. Mexanu3Mm HyKJIeopHUIBHOTO 3aMeleHuss Sny. MexaHu3M peakiuu

snumuHupoBanus E. KonkypupoBanue peakiuit Sy u E.

18. CriupThl, HOMEHKIJIaTypa, CBOicTBa. Peakuums aermaparanuu (peakuus 3auMuHHpoBaHus E).
KucnorHsie cBoiicTBa CIIUPTOB.

19. Kap6oHoBBIE KUCIIOTHI, HOMEHKIIATypa, CBoWcTBa. Peakuus stepudnkanuu. Binsaue

3aMecTUTeNel Ha CHTy KapOOHOBBIX KHCIIOT.

20. AJbIeTuIbl, KETOHBI, HOMEHKIIaTypa, CBOMCTBA. MeXaHN3M peakiny HyKJIeo(QmIbHOTO

npucoeauHeHust Adn. AlbJ0bHAsS KOHACHCAIHS.

21. AMWHBI, HOMEHKJIaTypa, cBolicTBa. OCHOBHOCTh AMHHOB.

22. AHWIVH: TOTYYEeHUs, XUMUYECKHE CBOMCTBA, dIIEKTPOHHBIE d3PPEKTH B MOJIEKYJIE.

23. AMMHOKHCIIOTHI U OCJIKH, IENTHIHAS CBsA3h. HyKIIEMHOBBIE KUCIOTHI.

24, OCHOBBI OPraHMYECKOTO CHHTE3a: MpaBuja 0e30MacHON paboThl B XMMHUYECKOW JIAOOPATOPHH.
OCHOBHBI€ dTanbl PY TUIAHUPOBAHIH XUMHUYECKOTO SKCIIEPUMEHTA B OPTraHUYeCKOH XUMUH.

25. MeTonpl OYMCTKM W BBIJCIICHUS ~ OPTaHWYECKHX  COCOUHEHWH:  KPUCTAJUIM3AINSA,
MEePEKPUCTAILTN3ALIMS, BOSTOHKA, IEPETOHKA, IKCTPArUPOBAHUE.

26. OO6mwme cBeneHns 0 MPUOOPHBIX METOIaX aHAIM3a OPTAHUYECKUX COCTMHECHUN.

217. Opraanyeckne COSAMHECHISI B OKPY’KAOIIIas cpeia

Hanuimure ypaBHEHUsI peakiMii ¢ yKa3aHHEM MPOMEKYTOYHBIX CTaJUi M PEaKIHOHHBIX YaCTHII,
HA30BUTE MCXOHBIC U KOHEYHBIC MMPOITYKThI PEaKIIHii:

1. Ankan (mpuBenena gopmyna) + Clz (mpu obayuenun) wiw HNOs(npu nacpesanuu) — ?

2. Anken (mpuBenena popmyia) + Brouwiu HBr(umu HCI) wiu H>O (8 kucnoti cpede) — ?
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3. Ankun (mpuBenena popmyna) + Bro wwu HBr (wiu HCl) uru H>O (8 kucaoii cpede) — ?

4. ConpskeHusrit queH (nmpuBenena Gpopmyina) + Bro wiu HBr (um HCI) — ?

5. ApoMaTHUYECKUH YIJICBOAOPOI Ull NPOU3BOOHOE APOMAMUYECKO20 Yenesodopoda (NpUBEIcHA
dopmyna) + HNO3/H2SOs (konrr., t) wiu HaSOa (kony., t) uiu Cly (6 npucymemeuu AlClsunu FeCls)unu Bra(s
npucymemeuu AlBrsum FeBrs) — ?

6. lNanorennpounsBoHOE yrieBoaopoaa (npuseneHa gopmyna) + HoO (B menounoii cpene) wiu HCN(g
wenounou cpede) — 7

7. Compt (mpuBenena Qopmyna) + xapOoHOBas kuciora (mpuBeneHa opmyna) (npu HazpesaHuu 8
Kucaou cpede) — ?

8. Anpmerua + amMMmuak (MM aMHH WM THAPOKCHIAMHH WM (SHUITHAPA3HH) WIH albJ0JbHast
KOHJICHCAITUS Ha IPUMEPE aTbJACTH/Ia WIA KETOHa —> ?

9. KapbonoBas kuciorta (npuseaeHa Gopmyina) + ? — anruapu (wiu xaopaneuopuo)

10. PaccMoTpuTe ONTUYECKYIO U30MEPHI0 OPraHUYECKUX COSAMHCHUH Ha MpUMEpe aMHUHOKHCIOT (uiu
cmpoenue aMUHOKUCIOMbL 8 KUCIOU, HelmpaibHOU Ul Welo4HoU cpede) U OTHOLICHHE O, 3- ¥ 1-aMUHOKUCIOT
K HarpeBaHUIo.

11. Paccmotpute o0OpazoBaHHe TMENTHAHON CBS3M Ha NpPUMEpPEe aMHUHOYKCYCHOM KHCIOTHI (a-
AMUHONPONUOHOU KUCAOMbL UTU O-AMUHOYKCYCHOU KUCIOMbL), B TOM YHCJIE C 3allUTOH COOTBETCTBYIOIIMX
GYHKIIMOHAIBHBIX TpyII/

12. Kakoe coeiMHEHHE TIOTYYUTCS B PE3yNbTaTe CISIYIONUX PEBPAIICHUI:

CaC, P A 2y g MBI o _ZUHL
Pt

13. Hcnone3ys peakuuy OTLIETICHNS 1 IPUCOCANHEHNS, HATUIINTE CXEMBI

CJEAYIOLUX MPEBPAIICHUIM:

CHs; — CH; — CHBr — CHz — CHBr — CHs

(CHs).CH — CH2 — CHCI; — (CH3)2CH — CHCI>— CH3

CH3z — CHCI — CHCI; — CHz — CCl>— CHs

14. Tlonyuute OyTtamuen-1,3 ucxons u3 Oyrena-1 u nukiorekcena (meron H.J. 3enuHckoro).

15. Hanummure (hopmysibl CTpOECHHUsS] MPOMEXKYTOUHOTO W KOHEYHOrO MPOAYKTa B CXEME M HA30BHTE
MPOMEKYTOYHBIC U KOHEUHBIE TIPOIYKTHI:

HNO;

B
SOz+C|2
CH,Cl —»CZSSC' A—1——>
Br
o D
CHy o)
— I
H2C=C-C=CH, * H,C=C-C-OC,Hs —»
CHj H

16. Kakue yrieBoopo/ibl MOIydaTcs Mpu ASHCTBUM METAJUIMYECKOro HaTpUs Ha CMECH: a) OPOMMCTHIH
aimu U 3-xaopOyTer-1; 0) HoAuCThIHAIITAN U 3-XJI0p-2-MEeTHITIPOTIeH-17

17. Kak nomyuuts 1,3-0yranuen nz CH;=CH-CH>—CHCl u3 3-xnop0yrena-1?

18. Kakoe coenuHeHHe OIYyIUTCS B pe3yiIbTaTe CICAYIOIINX IPEBPAIEHHIA:

Na C
%

KOH/cnnpTt HBr
CH3CH,CHCH(CH3)y ———————» A ——>» B —

Br Mg/acpup
e

19. Hanummre YpaBHCHUA peaknusa, B PE3YyJIbTATC KOTOPBIX MOXKHO OCYHICCTBUTL CJIICAYIOHIUC
HpeBpaH_[eHI/ISI:

Br
NOZ NH2 NH2
CaC, — = CoH, — > o O/
Br Br

21. 3anummTe ypaBHEHHsI PEeaKkUHd, KOTOPbIE HYKHO IMPOBECTHU AJSl OCYLIECTBICHHS  CIEIYIOMINX
[IpEBPALLCHUN:
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CH4CH=CH,
H,S0,

22. Hanumute ypaBHEHUsI peakuuy Tuaparauuy OytuHa-1 u OyTHHA-2,yKa)KUTE YCIOBUS MPOTEKAHUS PEaKIH.

0, g _H H,SO,

0 +
- C NaOH/T "C_ ¢ H

A D F

OO0BsacHUTE Balll BRIOOP HAIIPABIICHUS PEaKIUU B 000OUX CIydasX.

23. YrneBoJopoja, IUIOTHOCTh IMAapoB KOTOPOro Mo Bomopony paBHa 39, comepxut 92,31 % yruepona.
Omnpenenute ero MOJIEKYJISIpHYIO (hOpMyITy.

24. U3 13,44 n anerwneHna monyuund 12 v OGenszona (H.y.). CKONBKO 3TOCOCTaBIsCT % IO CPaBHEHHIO C
TEOPETUYECKUM BBIXOJIOM?

25. K 39 r 6en3ona B npucytcTBHE Xinopuaa xenesa (1) nobasumu 1Mons Opoma. Kakue BemiecTBa v CKOJIBKO
IPaMMOB KX TOJTyYHIIOCH TIOCIIEPEAKITUH?

26. Ckoibko MO 00beMy BO3AyXa MPH HOPMAaJbHBIX YCIOBUSX MHOTpedyercs, uToObl cxkeub | 71 OeHsona,
I0THOCTH KoToporo 0,88 r/cm?

27. PaccuunTaiite 00beM Bomopona (H.y.), KOTOPBIA MOXKHO MOJMYYHUTh MPUKATAIUTUYECKOM ACTHIPUPOBAHHUN
245 T MEeTHJILIMKIIOTeKCaHa, MPOTeKatoleM ¢ o0pa3oBaHieM MeTuiIOeH30ma. Beixon Bomopoaa coctasisiet 75 %.
28. Ompenenute Maccy OpoMOeH3011a, KOTOPBIM MOXXKHO MONYYHTh U3195 T OeH30Ma, eclii MaccoBasi IO €ro
BBIX0Ja cocTaBisgeT 64 %.

29. Ilpn HuTpoBanum 117 r OeHzonma momyumnu 157,5 T HUTpoOeH30mma.PaccuuTaiite MaccoByrO OO €ro
BBIXOJA.

30. CocraBbTe CTPYKTYpHBIC (POPMYITBI CISAYIONIMX BEIICCTB.

a) 1,4-nuyTrn6enson B) 1,2,4-tpudTundenH3on

0) 2-MeTHIT-5-3TIIIOCH30 T) 2,4-THMETHIOCH3OII.

MeTtoauyeckne yKkazaHus I 00y4alOIMXCS M0 OCBOCHHUIO TMCIUILIHHBI.

[lpuctynas K UW3y4YEHHIO AMCLUIUIMHBI, CTYACHTY HEOOXOAMMO BHUMATEJIBHO O3HAKOMHTBCS C
TeMaTHYECKHUM TUTAHOM 3aHATUH, CIIHCKOM PEKOMEH/IOBAaHHOM JTUTEPaTypHlI.

Crenyer ysICHUTB MOCIIEIOBATEIBHOCTD BBITIOJTHEHUS HHANBUAYAIBHBIX yUeOHBIX 3aJaHNH.

CamocTosTenpHas paboTa CTyieHTa npearnonaraet paboTy ¢ HaydyHOH U y4eOHOM IuTepaTypoi, yMeHHe
CO3/IaBaTh TEKCTHl. YPOBEHb U TIyOMHA YCBOCHHS TUCIUIUIMHBI 3aBUCSAT OT aKTUBHOM M CHCTEMaTHYECKOU
paboTbl HAa ayIUTOPHBIX 3AHATHSAX, W3YYEHHS PEKOMEHJIOBAaHHOW JIMTEPATypbl, BBIOJHEHUS KOHTPOJIBHBIX
NHUCHLMEHHBIX 3aJIaHUI.

IIpu M3y4eHnn TUCHIUIUIMHBL CTYI€HTHI BBITTOJHAIOT CIEAYIONINE 3a/1aHus:

- U3y4aloT PEKOMEHIOBAHHYIO HAYYHO-IIPAKTHUECKYIO U YUEOHYIO TUTEPATYPY;

- BBIMIOJTHSIOT 33JJaHUs, IPEyCMOTPEHHBIE JIJIsl CAMOCTOSITEIILHOM PabOTHI.

OCHOBHBIM BHJaM ayJUTOPHON pabOTHI CTYJCHTOB SBJISIOTCS NPAKTHUECKUE 3aHITHS.

B Xxone ayauTopHBIX 3aHATHI NpenogaBaTeNb W3JaraeT U pPa3bsCHICT OCHOBHbIE, HaUOOJIEEe CIIOKHbIE
TIOHSATHSI TEMBI, a TAK)KE CBSA3aHHBIC C HEH TEOpPETHUECKUE M MPAKTUYECKUE MPOOIEeMBbI, IaeT peKOMEHIAIUH Ha
MIPAKTUYECKOE 3aHATHE U YKa3aHHUS Ha CAMOCTOSITEIILHYIO padoTy.

[MpakTudeckue 3aHATHS 3aBEpIIAOT M3Y4YeHUE HauOojee BAKHBIX TeM Y4eOHOH aucuuiuiuHbl. OHH
CIy)KaT JJs 3aKpeIUIeHHd W3YYEHHOTO MaTepHala, pa3BUTHS YMEHUH W HAaBBIKOB IOATOTOBKM JOKIA/OB,
co0OIIeHUH, MPUOOPETEHHs ONbITA YCTHBIX ITYOJMUYHBIX BBICTYIJICHHUH, BeIE€HHUS OUCKYCCHH, apryMEHTaluu U
3alUTHl BBIABUTAEMBIX IOJIOKEHUH, a TakkKe Ui KOHTPOJS IpernojaBaTeieM CTENeHU IMOATOTOBIEHHOCTH
CTYZEHTOB IO U3y4aeMON AUCIUIUIMHE.

[IpakTideckoe 3aHSATHE MPEATONaraeT CBOOOAHBIN OOMEH MHEHHMAMHU IO u30paHHOW Temartmke. OHO
HAa4YMHAETCS CO BCTYMHUTEIHHOTO CIIOBA MPETOAaBaTeNs, (POPMYITHPYIOMIETo [EeNb 3aHITHSI U XapaKTePU3yIOMIEro
€ro OCHOBHYIO mpoOiieMatuky. Jlajee ciiegyeT NMpakTHYECKOE pelleHHe 3afad M0 TeMe, KaK COBMECTHO C
MperoaaBareeM, Tak M CaMOCTOSITENIEHO CTYIEHTaMH.

IIpn moAroTOBKE CTYAEHTHI MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCA KOHCYJIbTAllMSAMU NPENOJaBaTeNs.
Kpome ykazaHHBIX TeM CTyIEHTHl BIpaBe, IO COTJIACOBAHMIO C TMpernojaBaTenieM, W30uUpaTh W Apyrue
WHTEPECYIOIINE UX TEMBI.
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Tembl 1a00opaTopHBIX padoT (JIaGopaTopHbBIil MPAKTUKYM).
JlabopaTopHBbIii MPaKTHKYM YUeOHBIM TUIAHOM HE NPETyCMOTPEH.

IIpumepHasi TeMaTHKa KypCOBBIX PadoT.
Kypcossie paboTsl yaeOHBIM ITAHOM HE TTPETyCMOTPEHBI.

9. YuebHO-MeTOqUYECKOE U HH(OPMALHOHHOE 00ecTIedeHHEe JUCTHILTHHBI (MOTYJIS)
a) OCHOBHAs JIUTEpPAaTypa:
1. KypatoBa, A K. BBenenue B opranuueckyro xumuio: yaeonoe mocooue: [16+] / A.K. Kyparosa,
JI.B. I'mm3nuuckas; OMmckuit TocynapcTBeHHBI yHuHBepcuteT uM. ®@. M. JloctoeBckoro. — Omck: OMckuid
rocynapcTBeHHbld yHuBepcuteT UM. @.M. [loctoeBckoro, 2019. — 64 c.: Tabm., wi. — Pexum poctyma: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=562975 — ISBN 978-5-7779-2342-4. — Tekcr:

3JIEKTPOHHBIH.

2. Hynak E. b., llleBuenko M. A., Is610 O. B. Benenue B oprannueckyro xumuio / Pexxum —
nocrtyma: http://www.chimfak.sfedu.ru/images/files/Organic_Chemistry/index.htm, cBo6oausrii. — 53. pyc. s
mpocmotpa 3D-mozeneit Heooxomum VRML-kmuent (Cortona3D Viewer), YCTaHOBUTH KOTOPBIA
MO’KHO OTCIOJIA. AHUMaIMOHHbIE BCTaBKHU MOKHO MpoCcMaTpUBaTh npu
ycranosinennom AdobeFlashPlayer (Bepcun ve ke 8.0).

3. IOpoBckas M.A., OcHoBbl oprannyeckoit xumun / M.A. FOposckas, A.B. Kypkun. - M.:

BMHOM, 2015. - 239 c. (Y4ebnuk mist Beicmeit mkoinbl) - ISBN 978-5-9963-2629-7 - TexcT: aneKTpoHHBIH //
OBC "Koncynerant cryaenta': [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785996326297.html -
Pexxum noctyna: no noamnucke.

4, TrokaBkuHa H.A., Opranndeckast xumus: yaeOHuK / H. A. TrokaBkuHa [u np.]; mox pea. H. A.
TrokaBkunoi. - M.: I'DOTAP-Memua, 2019. - 640 c.: ur. - 640 c. - ISBN 978-5-9704-4922-6 - Tekcr:
AIIEKTPOHHBII /! 9BbC "KoncynbTant crynenra': [caitt]. - URL.:
https://www.studentlibrary.ru/book/ISBN9785970449226.html - Pexkxum mocTyma: Mo MOAIUCKe.

5. 3ypabsu C.D., Opranuueckas xumus: yaeoHuk / C.O. 3ypabsH, A.Il. Jly3un; mox pen. H.A.
TrokakuHOU - M.: TD0OTAP-Menna, 2016. - 384 c. - ISBN 978-5-9704-3827-5 - Tekct: anekrponnstii // 9bC
"Koncynbrant crynenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438275.html -
Pexxum noctyna: o noamnucke.

6. 3axapoBa, O.M. Opranmdeckas xumusa: OcHoBbl Kypca / O.M. 3axaposa, W.U. IlectoBa;
Huxeroponckuii  rocyapCTBEHHBI apXHUTEKTYPHO-CTPOMUTENbHBIM yHHUBepcureT. — Hrmxnuit Hosropon:
Hwxeropozackuii rocyaapcTBeHHbIM apXuTeKTypHO-cTpoutTenbHblll yHuBepcuter (HHI'ACY), 2014. — 89 c.:
Tabn., wi. — Pexxum goctyna: nmo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=427643 —
BubGmuorp. B kH. — TeKcT: 21€KTPOHHBIH.

7. Peyros O.A., Oprannueckas xumus. B 4 4. U. 1/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun. - M.:
BUHOM, 2012. - ISBN 978-5-9963-0808-8 - Tekcr: anexrponnsiii / 9bC "KoncynsTaHT cTyneHra": [caiT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785996308088.html - Pexwum gocTyna: mo mojmucke.

8. Peyros O.A., Oprannueckas xumus. B 4 4. U. 2/ O. A. Peyros, A. JI. Kypn, K. II. Bytun. - 4-¢
u3n. - M.: BUHOM, 2012. - 623 c. (Knaccuueckuii ynuBepcutrerckuii yueonuk.) - ISBN 978-5-9963-0809-5 -
Texkcr: JIEKTPOHHBIN / 9BbC "KoncynbTant cTyneHra": [cauT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996308095.html - Pexwum mocTyma: Mo mormcke.

9. PeyroB O.A., Opranndeckas xumus. Yacts 3. / PeyroB O.A. - M.: BUHOM, 2012. - 544 c. -
ISBN 978-5-9963-1099-9 - Tekct: osnextponnsiii // OBC "Koncynbrant crynmenra": [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996310999.html - Pexxum mocTyma: mo momucke.

10. Woparumos, 1II.LH. Opranmyeckas Xumusi  yIJIeBOJOPOJOB: ydeOHOoe rmocobue  /

I1.H. U6parumos, B.I". Ypsnos, O.J1. Xaiipynniaa; MunuctepcTBo oOpa3oBanus 1 Hayku Poccnu, KazaHckwmii
HalIMOHAJIBHBIM  MCCIIE/IOBATEIIbCKUM TEXHOJIOTMYeCKUil yHuBepcuteT. — Kazanb: KazaHckuil HaydHO-
uccre0BaTenbckuil TexHonornyeckuid yausepcurer (KHUTY), 2017. — 84 c.: un. — Pexxum gocrtyna: mo

48


http://biblioclub.ru/index.php?page=book&id=562975
http://www.chimfak.sfedu.ru/images/files/Organic_Chemistry/index.htm
http://www.parallelgraphics.com/products/cortona
http://get.adobe.com/ru/flashplayer/
https://www.studentlibrary.ru/book/ISBN9785996326297.html
https://www.studentlibrary.ru/book/ISBN9785970449226.html
https://www.studentlibrary.ru/book/ISBN9785970438275.html
http://biblioclub.ru/index.php?page=book&id=427643
https://www.studentlibrary.ru/book/ISBN9785996308088.html
https://www.studentlibrary.ru/book/ISBN9785996308095.html
https://www.studentlibrary.ru/book/ISBN9785996310999.html

moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=501015 — Bubauorp.: c. 81. — ISBN 978-5-
7882-2159-5. — TekcT: AIEKTPOHHBIH.
11. Hanuenko, B.I1. OcHoBHBIC MOHATHS cTepeoxuMuu: ydeOHoe mocobue / B.IL Jlsmuenko. —

Mocksa: Texnocdepa, 2017. — 116 c.: nwi., cxem. — (Mup xumum). — Pexxum mocTyma: 1o MOIIMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=496447 — bubauorp. B kH. — ISBN 978-5-94836-470-4. —
TeKcT: 3IeKTPOHHBIH.

12. Henncos, B.S. Crepeoxumusi opraHumdeckux coenuHeHnid: ydeOHoe mocobue / B.S. JleHuncos,
JJL. Mypeikus, T.H. I'pumenkoBa. — 2-e u3n., ucnp. u gon. — KemepoBo: KemepoBckuii rocynapcTBEHHBIH
YHHUBEPCHUTET, 2013. - 228 c. - Pexum JIOCTYyTIA! 1o TTOJIITHCKE.
URL.: http://biblioclub.ru/index.php?page=book&id=232336 -~ ISBN  978-5-8353-1526-0. — Tekcr:
3IIEKTPOHHBIN.

13. HenncoBa, O.H. Opranndeckas xumus: ydeOHoO-merommueckoe mocobme / O.H. Jlenncona,

B.J1. ®omunsix, E.B. Tapacenko; [1oBOIKCKHil TOCY1apPCTBEHHbIH TEXHOIOTHUYECKHil YHUBEpCHTET. — Momkap-
Onma: TToBomKCKUI TOCYIapCTBEHHBIN TEXHOIOTHYEeCKHi yHUBepcuTeT, 2016. — 83 c.: min. — Pexxum moctyna: mo
moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=461560 - Bubmumorp.: c. 74. — ISBN 978-5-
8158-1734-0. — TekcT: DIEKTPOHHBIN.

14. Bonrpomerok, B.B. Opranndeckas XuMus: mocodue i MOJTOTOBKH K TeCTUpoBaHMio: [12+] /
B.B. bonrpometok. — Munck: Terpanur, 2018. — 256 c.: Tabn., wi. — Pexxum fgocTyma: Mo MOAMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=571638 —  ISBN  978-985-7081-98-1. @ —  Tekct:
3JEKTPOHHBIH.

15. Cwmupnoga, JI.H. Xumuyeckuii TpeHaxkep: COOpHUK 3alaHH AJIsl ayAUTOPHOM U BHEAYAUTOPHON
paboter oOywarommxcst / JIL.H. CmupHOBa; denepanpbHOe TOCyAapCTBEHHOE OIOKETHOE 00pa3zoBaTeNbHOE
yupexJIeHHe BbIcIIero oOpa3oBaHus «[IOBOMKCKUI rocylapCTBEHHBIM TEXHOJNOTHUECKHH YHHBEPCHTET». —
Momkap-Oma: TToBOMKCKHiT TOCYIapCTBEHHbIH TeXHONOIMIeckuil yHusepeuter, 2016. — 56 c.: mi1. — Pexum
noctyna: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=461641 — ISBN 978-5-8158-
1770-8. — TekcT: PIEKTPOHHBII.

16. Opranmueckass xumus (TecToBble 3amaHus): ydeOHOoe mocobme / H.A. AbGakymosa,
WN.A. Aakyaumosa, H.H. BeikoBa, E.}O. O0pasuoBa; TamOOBCKMII  TOCYAapcCTBEHHBIH  TEXHUUYECKHH
yHuBepcuteT. — Tam60B: TaMOOBCKHI rocyapcTBeHHBIN TexHudeckuil yausepcutet (TTTVY), 2015. — Y. 1. —
113 ¢. — Pexum goctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=444617 —
Bubnuorp. B kH. — ISBN 978-5-8265-1471-9. - ISBN 978-5-8265-1470-2 (4. 1).. — TekcT: 3JI€KTPOHHBIH.

17. TumodeeBa, M.H. COopHuK 3amad 0 OpraHMYECKOW XUMHHU: yueOHoe mocoOume: [16+] /

M.H. TumodeeBa, B.H.Ilanuenko; HoBocuOWpCKMII TOCyHapCTBEHHBI TEXHWYECKHH yHHBEPCUTET. —
HoBocubupck: HoBocubupckuii rocyqapcTBeHHBIA TeXHUUYECKHH yHHBepcuteT, 2016. — 54 c.: wi., Tabm. —
Pexxum noctyna: nmo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=575087 — Bubnuorp. B
kH. — ISBN 978-5-7782-2934-1. — TekcT: 31eKTPOHHBIH.

0) JOMOJTHUTEIbHAS JIUTEPATypPa
18. Homenkatypa XUMHYECKHUX COCIMHEHHUH U JIEKAPCTBEHHBIX CPEACTB: yueOHOE Mmocodue / aBT.-
cocT. A.B. Akcenos, O.E. Camconos, 1.B. ManukoBa, H.A. Akcenos u np. — CraBpomnoins: CeBepo-KaBkasckuit
@Oenepanpubiii  yHUBepcuter (CK®VY), 2016. — 266 c.: min. — Pexum pgoctyma: mo MOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=459125 — TeKcT: 31eKTPOHHBIIA.
19. [Ipaktukym mno opranuueckod xumuu: y4deOHUK / A.D. Iloxapckuii, A.B.I'yneBckas,

O.B. [Is650, B.A. Ozepsiackuii; @enepanbHoe areHTCTBO Mo obpa3oBanuio Poccuiickoit deneparnu, FOxHbII
¢benepanbHblil yHuBepcuTeT. — PocToB-Ha-Jlony: FOxnblii penepansubiii yausepcuret, 2009. — 320 c. — Pexxum
noctyma: o mommucke. — URL: http:/biblioclub.ru/index.php?page=book&id=240941 — ISBN 978-5-9275-
0612-5. — TekcT: NEKTPOHHBIH.

20. Xpomatorpaduyeckue MeToAbl aHanuza: yueOHoe mocobue / E.B. Ilamkosa, E. Bomocosa,
AH. llunyns u gp.; CTaBpomoibCKUH TOCYAApCTBEHHBIN arpapHblii  yHHBepcuTer. — (CTaBpoOIoib:
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http://biblioclub.ru/index.php?page=book&id=501015
http://biblioclub.ru/index.php?page=book&id=496447
http://biblioclub.ru/index.php?page=book&id=232336
http://biblioclub.ru/index.php?page=book&id=461560
http://biblioclub.ru/index.php?page=book&id=571638
http://biblioclub.ru/index.php?page=book&id=461641
http://biblioclub.ru/index.php?page=book&id=444617
http://biblioclub.ru/index.php?page=book&id=575087
http://biblioclub.ru/index.php?page=book&id=459125
http://biblioclub.ru/index.php?page=book&id=240941

CTaBpomoNbCKUI TOCYIAapCTBEHHBIA arpapHbiid yHHBepcurer, 2017. — 59 c.: min. — Pexxum mocryma: 1Mo
momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=484984 — bubmuorp.: c. 47-48. — Tekcr:
3IIEKTPOHHBIN.

21. [Tomosa, JI.®. MHCTpyMEHTabHBIE METOBI aHANM3a: [IpakTHKyM N0 aHATUTUYECKOW XUMHH /
JI.®. [lomoBa; CeBepHblii (ApkTuueckuil) ¢eaepanbHblii  yHHBepcuTeT uMmenn M.B. JlomoHocoBa. —
Apxanrensck: CeBepHblil (ApkTrueckuii) dheaepanbubiii yauBepcuteT (CADY), 2014. — 264 c.: cxem., Tadbn. —
Pexxum noctyma: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=436184 — bubmawuorp.: c.
255. — ISBN 978-5-261-01007-4. — TekcT: IeKTPOHHBIH.

22, Wnanmuaos, M.3. Teopus XHUMHKO-TEXHOJIOTHYECKHX IIPOIECCOB OPTraHHYECKOTO CHHTE3a:
yuebHoe mocobue / W.3. Unangunos, B.U. 'aBpunos; MuHucTtepcTBO o0Opa3oBaHuss M Hayku Poccuw,

Kazanckuii HallMOHABHBIN HCCIICI0BATEILCKUN TEXHOJIOTHYECKHI yHUBepcuTeT. — Kazanb: KazaHckuii HaydHO-
nccienoBarenbckuil Texnomorndeckuit yansepcurer (KHUTY), 2012. — 144 c.: Tabn. — Pexxum moctyma: 1o
moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=258814 — Bubnuorp. B kH. — ISBN 978-5-
7882-1237-1. — TekcT: IEKTPOHHBIH.

23. BBenenrne B XHMUIO TNPHUPOJHBIX COCIAWHEHUN: aMUHOKHCIOTHI, YTIICBOJbI, HYKICHHOBBIE

kuciotel: [16+] / cocr. A.K. Kyparopa, ['.Il. Carurymimna, A.C. ®uctox; OMCKHI TOCYIapCTBEHHBIN
yHuBepcuter uM. ®. M. [ocroeBckoro. — Omck: OMCKHII ToCyJapCTBEHHBbIM yHUBEpcUTET uUM. D.M.
Hocroesckoro, 2017. - 80 c¢.: Tabm, w1 — Pexwm gocTyma: 1o — MmOANMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=563148 —  ISBN  978-5-7779-2160-4. -  Tekcr:
3JEKTPOHHBIH.

24, Pob6eprc, [I. Ocuorsl opranmueckoii xumun=Basic Principles of Organic Chemistry. Supplement
for basic principles of organic chemistry: y4ue6uuk / 1. Po6eptc, M. Kacepro; pen. A.H. HecmesiHoB; mep. ¢
aurn. FO.I'. byngens. — Usn. 2-e, mon. — MockBa: Mup, 1978. — T. 1. — 838 c.: min. — Pexxum moctyma: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=450089 — TekcT: 31eKTPOHHBII.

25. lapmma A.Il., Opraamdeckas XuMusl B pUCyHKax, Tabmmmax, cxemax / apmma A.IL - CII6.:
XUMUIIAT, 2017. - 184 c. - ISBN 978-5-93808-285-4 - Tekct: anekrponnsii / DBC "KoncynbTant
crynenra": [caitr]. - URL: https://www.studentlibrary.ru/book/ISBN9785938082854.htm| - Pexxum mocrtyma: mo
MOIIUCKE.

26. Oprannveckass xumusi: npaktukym / E.A. Crporanosa, U. [lapmumna, M. Kuekmnaes,
I1. llonomapeBa;  OpenOyprckuii — rocymapcTBeHHbII  yHuBepcureT. —  OpenOypr:  OpeHOyprckuii
rocynapcrBennbiii yuuepcurer, 2013. — Y. Yacte 2. MeTonbl BbIIEICHUS, OYMCTKH W HIACHTH(UKAIUN
OpraHuYeCcKUX COEIUHEHUH. — 126 C. — Pexum JOCTyIHa: o MOJIITUCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=259297 — TekcT: 31MeKTPOHHBIH.

B) MporpaMmMHoe odecrieuenue u MHTepHeT-pecypebl
OOecrnieueH JOCTYN K COBPEMEHHBIM Tpo(ecCHOHATBHBIM 0a3aM JaHHBIX, WHQOPMAIOHHBIM
CIPaBOYHBIM M MOUCKOBLIM cuctemam (oubmmoteka COI'Y):
e DJeKTpOHHAs OMOJMOTeKA AuccepTanuii u aBTopedeparoB PI'b (O6/] PI'b)
Tpebyercs perucrpanus B oudnmnorexe COI'Y

e IJBC «Yuupepcurerckas onoanoreka ONLINE»
Tpebyercs peructpauus B oudaunoreke COI'Y
e IJBC «Havunas djeKkTponHas o0noaunoreka eLibrary.ru»

CamocrosiTenbHasi perucTpanus Ha caiTe

e IBC «KoncyabTaHnt cryaenTa» CTyaeHYecKas 3JIeKTPOHHAS OHOJIHOTEKA M0 MEAUIIMHCKOMY H
dapManeBTHYECKOMY 00PA30BAHNIO, 2 TAKIKE M0 €CTECTBEHHBIM M TOYHBLIM HAYKAM B 11€JIOM
Tpebyercs peructpauus B oudaunoreke COI'Y

e IBC «IOpaiiT» — 00pa3oBaTeJbHasg CpeIa, BKIIYAIOIAT BUPTYAILHBLIA YHTAJbLHBIN 321

V‘leﬁHI/IKOB n V'leﬁl—lI)IX MOCOOMIi 0T aBTOPOB M3 BeAVIIUX BY30B Poccuu mo BceM HANMpPaBJEHUSIM U
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http://biblioclub.ru/index.php?page=book&id=484984
http://biblioclub.ru/index.php?page=book&id=436184
http://biblioclub.ru/index.php?page=book&id=258814
http://biblioclub.ru/index.php?page=book&id=563148
http://biblioclub.ru/index.php?page=book&id=450089
https://www.studentlibrary.ru/book/ISBN9785938082854.html
http://biblioclub.ru/index.php?page=book&id=259297
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

CHENHATBLHOCTIM
Tpebdyetcst peructparus B oudanorexke COI'Y

e SpringerCustomerServiceCenterGmbH (6a3a qanHbIx, coaepikaiiye 3AeKTPOHHBIC H3TaHHs
n3natenbeTBa SpringerNature 3a mepuoa 2011 — 2017 rr. (MOTHOTEKCTOBASI KOJIIEKITUS B KOTUIeCTBE 46
332 xHur)

CaiiT nuctanmonnoro odyyenuss COI'Y http://Ims.nosu.ru
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http://www.biblio-online.ru/
http://www.springer.com/
http://lms.nosu.ru/course/view.php?id=1866

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 3aKJI0YEHHOTO 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 . 12.09.2015 r.-11.03.2016 1. 7000
Horosop Ne 58-02/16 )
o1 09.03.2016 . 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./IWW 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
DaeKTponnas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 r. B UHTATLHOM
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
ot 24.08.2016 1.

23.09.2016 r.-22.03.2017 r.

Horosop Ne 095/04/0199 ot
08.11.2017 r.

27.11.2017r. mo 26.05.2018r

Horosop Ne 095/04/0135
or 15.10.2018

15.10.2018r.-15.01.2019r.

Horosop Ne 095/04/0029
ot 19.02.2019

01.03.2019r.- 31.05.2019r

Horosop Ne(095/04/0130
0Or01.07.2019

05.08.2019r. -05.11.19r.
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 10 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 oubnuoreka: 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
DJeKTpOHHbBIE XUMHYeCKne onbarnoTekn: Www.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
' oudmmorexke COI'Y
15 VuuBepcanbHas 0a3 gaHHbx 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. MaTepuajJbHO-TeXHHYECKOE O0ecTeYeHne TUCITUTLITMHBI (MOTYJIsT)

Ne HaumenoBanue HammeHoBaHne oMemieHni 17151 MpOBeIeHHUs BCEX BUIOB YUeOHOH MesTeNbHOCTH, Anpec (MECTOIOIOKECHHE)
/T | y9eOHBIX MPEAMETOB, | MPEILyCMOTPEHHOW y4eOHBIM IJIAHOM, B TOM YHCIIE€ TTIOMEIISHHS JUTI CAMOCTOSTEIbHON paOOTHI, C |TOMEIIEHHH I TPOBEICHHS BCEX
KYpCOB, IUCIUIUIMH | YKa3aHHEM IepeYHs OCHOBHOTO 00OPYIOBaHUs, Y4eOHO-HATIISAHBIX TOCOOMI U UCTIONB3yeMOTO | BHJOB yUSOHOMU JCATEIHHOCTH,
(Monyneit), mpakTUKH, MIPOrPaMMHOTO 00ECTICUCHUS MPEyCMOTPEHHOU yU4eOHBIM
WHBIX BUJIOB YUeOHOM TUTAHOM (B CITy4ae peaau3aliuu
JIESITENBHOCTH, 00pa3oBaTenbHON POTPaMMEBI B
MPEAYCMOTPEHHBIX ceTeBoi (hopMe TOTIOTHUTEITHHO
Y4eOHBIM TUTAHOM YKa3bIBA€TCSI HAUMEHOBAHUE
oOpa3oBarenbHON OpraHU3alMH, ¢ KOTOPOI
MIpOrpamMMbl 3aKJIFOYEH JIOTOBOP)
1. |BBezncnue B Yu4eOHble ayIUTOPHH /151 HPOBEAEHNS 3aHATHH JEKIIMOHHOT0 THIIA, CEMUHAPCKOT0 TUNa, KypcoBoro |Poccuiickas ®enepanus, 362025,

OPTaHHYECKYIO0 XHUMUIO

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 tectupoBanust Sunrav
WEB Class (beccpounoe T10); [IporpamMmmHoe obectiedeHue s peJaKTHPOBAHUS XUMHUYECKUX Popmyr Isis
Draw (beccpounoe I10); KoncynpTanT mmtoc; CucreMa norucka TeKCTOBBIX 3aMMCTBOBaHUI
«Antumnaruat.BY3»; [Iporpamma st 9BM «baHk BOIPOCoB st KOHTPoJist 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpannoHHbIe U y4eOHO-HArJISAHBIE TOCOOUS (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, Pecniyonmka 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 I[10); Korcynsrant mmoc; CuctemMa IONCKa TEKCTOBBIX 3aMMCTBOBAHHM
«Antunnaruat.BY3»; [Iporpamma st OBM «baHk BonpocoB uist KOHTpoJIst 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpallMOHHEIE U YIeOHO-HATISIIHBIC TIOCOOHS (BUACOTIPE3CHTAIIH).

OBC "Vuusepcurerckas 6ubnnoreka ONLINE" https://biblioclub.ru ;35C «KoHcyabTaHT CTyaeHTay
http://www.studentlibrary.ru cryaendeckas 31eKTpoHHAsI OHOIHOTEKA IO MEAUIUHCKOMY U
(dapManeBTHIECKOMY 00pPa30BaHHIO, a TAKXKE 10 €CTECTBEHHBIM U TOUHBIM HayKkaM B 1esioM; DbC «Opaitr»
- 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, n. 16/19,
Yuebnsiit kopryc Ne 6 (YK 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/

60



