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Choucox AOKYMEHTOB U MaT€pua’jioB

. [lepeueHr MNIAHUPYEMBIX pPE3yIbTATOB OOYYCHHUS M0 JUCIMILIAHE, COOTHECEHHBIX

CIUTAHUPYEMBIMH Pe3yabTaTaMH OCBOSHHS 00pa30BaTEIbHON MPOTPAMMEBI

. MecTo qucuMmiuHbl B CTPYKType 00pa3oBaTeIbHONU IPOrpaMMbl

. Conmepxxanue paboueit mporpaMmbl (00bEM AUCHMIUIMHBI, TUIBI M BUIB YYEOHBIX

3aHSATHHA, yIeOHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON pabOThI 00YJatOIUXCsl)

. q)OHZ[ OLCHOYHBIX CPCACTB 10 JUCHUIIIIMHE

4.1. TlepeueHb KOMIETEHIIMH C yKa3aHUEM OTanoB HX (opMUpOBaHUS B Tpoliecce
OCBOEHHMSI O00pazoBaTenbHOM TporpamMmbl. OmHcaHWEe TOKa3aTeJe W KPHUTEPUEB
OIIEHUBAHMSI KOMIIETCHIIMH Ha pa3MUYHBIX dTanax UX(OpMUpPOBaHUA, OMHCAHHE IIKAJ

OLICHMWBAaHUA

4.2. TunoBble KOHTPOJBHBIC 3aJaHUsI WU WHBIE MaTepUajIbl, HEOOXOIUMBIC JIJIST OT[CHKU
3HaHWUW, YMEHWW, HABBHIKOB W OIbITa JCSITCIBHOCTH, XapaKTePU3YIOIIUX OITaIlbl
(dhopMupOBaHUS KOMIIETCHIIM B TPOIECCE OCBOCHUS OO0pa30BaTEIBHOM MPOTPAMMEL.
Meroandeckue MaTepuaibl, OTPEESIONne MPOIeAyphl OIICHUBAHMS 3HAHUN, YMEHUH,
HaBBIKOB U OMNbITAa JIEATENbHOCTH, XapaKTEPU3YIOMMX ATanbl  (HOPMHUPOBAHUS

KOMIIETEHIINH

4.3. Petimune-nian OuCyuniunbl

. YyeObHOo-MeToqu4eckoe 1 HH(POPMAIIMOHHOE 00ecriedeHNE TUCITUTUTHHBI

5.1. TlepeyeHb OCHOBHOHM M JOTIOJIHHUTEIIBHONW Y4EOHOW JHUTEpPATyphl, HEOOXOIUMOM IS

OCBOCHUS JHUCHUITIIINHBI

5.2. Ilepeyens pecypcoB nH(DOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTEepHET» U

IIporpaMMHOI O O6€CHC‘ICHI/IH, HeO6XOI[I/IMBIX JJIs1 OCBOCHUA JUCHUITIIMHBI

. MaTepI/IaHLHO-TeXHI/I‘IeCKaH 6333, HCO6XOI[I/IM3.$I AJIs1 OCYIICCTBJIICHUS O6p330BaTCJ'II>HOFO

nponecca 1o 1MCuUIlInHE




1. Hepe'{eﬂb IMJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIIMHE, COOTHECCCHHBIX

CIVIAHUPYEMBIMHU pe3yJibTaTaMH OCBOCHUA 06pa30BaTeJ’[bH0ﬁ NnmporpaMmmabl

B pe3ynbTaTe ocBoeHUst 00pa3oBaTEIbHON MPOrpaMMbl 00YUAIOIITUICS JTOJKEH OBJIAJICTh
CIICTYIOIIUMHU pe3yabTaTaMHi O0yICHHUS 110 JTUCIUILIITHE:

SHauus

Pesynbprarsl 06yquI/Is[1 ®opmupyemas komnereHuus (¢ | [Ipum
YKa3aHHEM KO/J1a) €4aHu
e
3HaTh: Teoperudeckue OcHOBbI 0a3zoBbix | OIIK-1 CIIOCOOHOCTBIO
XUMUYECKUX JTUCIUTUINH BOCIIPUHUMATh, pa3BUBaTh U
UCIIOJIb30BAaTh  TEOPETUYECKUE
OCHOBBI  TPAAUIIMOHHBIX U
HOBBIX PAa3feliOB XHUMHUU TpU
pemieHun  MPOQECCHOHATIBHBIX
3a/1a4
3HaTh CcTaHAapTHbIE MeToAbl mosydeHusd, | OIIK-2 BianenneM HaBbIKaMU
UICHTUQUKAIIMN U UCCIIEOBAHUS CBOMCTB | XMMMUYECKOTO  3KCIIEpPUMEHTA,
BEIIECTB M  MaTepuasoB,  MpaBHUJIA | CHHTETUYECKUMU u
00paboTkn W OoQOopMIIEHUSI PE3YIbTATOB | aHATUTHUYCCKUMU METOJaMu
pabotsl, HopMbI Th MOJNIYYEHUSI W MCCIETOBAHUS
XUMUYECKUAX BEIIIECTB u
peakuuii

3HaTb  OCHOBHBIE  XapaKTEPUCTHUKU U
CBOMCTBA  KOMIIOHEHTOB  XMMHYECKHUX
MIPOU3BOJICTB; TUIIBI U CTENEHb BO3JICHCTBUS
XUMHYECKUX MIpeANPUATUI Ha
OKPY)KAIOIlYIO Cpelly; MpaBuiia paboThl Ha
000py/IOBaHUHU U TEXHUKU OE3011aCHOCTH

OIIK-6 BrasieHrEM HOpMaMH
TEXHUKH 0€30ITaCHOCTH U
YMEHHUE pealn30BaTh UX B
1a00paTOPHBIX U
TEXHOJIOTHYECKUX YCIOBHUSIX

3HaTh  00OpyIOBAaHHE W  IPOTPaMMBbI
NpeAHa3HauYeHHBIC JUIsl TPOBEACHUS CUHTE3a
U ucciaegoBanue paziudyHbix ®X CBOWCTB
BEIIECTB.

[IK-2 BnageHueM HaBBIKAMU
UCIIOJIb30BAHUSI  COBPEMEHHOM
anmaparypel TpU TPOBEICHHUU
HAyYHBIX HCCIIEIOBAHUN

3HaTh OCHOBHBIC ITOHATHSA M 3aKOHBI XUMUH

[IK-3 BimageHneM CcHUCTEMOU
byHIaMEHTAIbHBIX XUMHYECKHUX
MOHATHH H METOI0JOTHYECKUX
acreKkToB XuMuH, (popmamMu u
METO/IaM{ HAyYHOT'O MMO3HAHUS

3HaTh OCHOBHBIE 3aKOHBI XUMUHU M CMEXHBIX
HayK

[1K-4 CIIOCOOHOCTBIO
MPUMEHSITh OCHOBHBIE
€CTECTBEHHOHAy4YHbIe  3aKOHBI

npu OOCYXKIEHUHM TOJTY4E€HHBIX
PE3YIABTATOB

3HaTh METOIbI aHajIu3a Belects, | [ICK-1 monumaer mpuHIMIB U

COCTAaBJISIOLUX KUBYIO MATEPUIO OCHOBHBIE TMpPU3HAKU  KUBOU
MaTepuu

3HaTh METO/Ibl aHANIN3a (PEPMEHTOB [ICK-3 3HaHMe MOJEKYISPHBIX
OCHOB Onoxaranmsa,
MeTaboIn3Ma,

HaCJICACTBCHHOCTH,




UMMYHHTETA U (HOTOpELeNIINN

Ymenus | YMmerb mnpuMeHsTh 3HaHus oOmwmx U | OIIK-1 CIIOCOOHOCTBIO
cnenu(uIecKkux 3aKOHOMEPHOCTEH | BOCIIpUHUMATh, pa3BUBAaTh U
pa3NUYHBIX 00JacTell XMMHUYECKOW HAyKH | UCIOJIb30BaTh  TEOPETUYECKUE
MIPH PeIIeHUH MPO(EeCCHOHATBHBIX 33124 OCHOBBI  TPAJAMLIMOHHBIX U

HOBBIX pa3eiioB XUMHUHU IIpU
pemieHur  TPOQPECCHOHATIBHBIX
3a/1a4
Ymers BweIOMpaTh Metoabl auarHocTHkH | OIIK-2 BiageHunemM HaBBIKaMU
BELIECTB M  MaTepuajioB, MPOBOAMUTH | XUMUUYECKOIO  IKCIEPHUMEHTA,
CTaHJIapTHbIE U3MEPEHUS CUHTETHUYECKUMU u
AHAIUTUYECKUMU MeTolaMu
MOJIyYEHUSI U MCCIIEI0BAHUA
XUMHYECKHUX BEIIECTB u
peaxkuuii
YmMmeth HCII0JI30BATh texanueckue | OIIK-6 BnageHuem Hopmamu
CpeacTBa Ui WU3MEPEHHS  OCHOBHBIX | TEXHUKU 0e30MacHOCTH U
MapaMeTpoB TEXHOJOTHYECKOIO Mpollecca | yMEHHWE pealn3oBaTb HX B
1ab0paTOPHBIX u
TEXHOJIOTMYECKHUX YCIOBHSIX
YMeTs  mpoBoguTH  dkcrepuMeHT  Ha | [IK-2  BiameHuemM  HaBBIKaMU
Hay4YHOM o0opynoBaHuwy, IPOBOAMTD | HCTOJB30BAHUSI ~ COBPEMEHHOM
00paboTKy pe3yJbTaTOB W WM3MEPEHUH C | ammapaTypbl TpU TMPOBEICHUU
WCIIOJIb30BAHUEM CHEIHATN3UPOBAHHBIX | HAYUHBIX UCCIIEIOBAaHUI
KOMIBIOTEPHBIX TPOrpamMm
VYmers IIpuMensTe ocHoBHble 3akoHbI | [IK-3  BrmageHuem  cucreMoit
XUMUHU (byHIaMEHTATbHBIX XUMHYECKHUX
MOHATUNA M METOAO0JOTHYECKHUX
aCIEeKTOB XUMHUHU, (QopMamMu H
METOJaMHU HayYHOTO MTO3HAHUS
YMeTh MPUMEHSATH ocHoBHbIe | [TIK-4 CIOCOOHOCTHIO
€CTECTBEHHOHAYYHbIE 3aKOHBI U | IPUMEHSTh OCHOBHBIE
3aKOHOMEPHOCTU Pa3BUTUSA XUMHYECKOU | ECTECTBEHHOHAYYHbIE  3aKOHBI
HAayKM  T[pHd  aHauu3e  MOJYYCHHBIX | IPU OOCYXKJEHUU MOTY4YEeHHBIX
pe3ynbTaToOB pe3ynbTaTOB
Ymers mnpumensats 3HaHus o0mux U | [ICK -1 moHumaer nmpuUHIMIIBI 1
crenu(prIecKux CBOWCTB JKMBOW MaT€pUH | OCHOBHBIE  IPHU3HAKU  YKUBOU
MIPH pelIeHnH Ipo(eCCHOHATBHBIX 33134 Marepuu
YMmeTh pemath TUNoBblie yueOHble 3amaud, | [ICK -3 3nHaHue MOJEKYISPHBIX
Kacaroluecs (epMEHTATUBHBIX | OCHOB Ouoxaranusa,
MIPEBPALEHUI MeTaboau3Ma,
HaCJIEICTBEHHOCTH,
UMMYHHTETa U (OTOpELEeNINU

Bnanenn | Bnagets HaBbIKaMU ucnons3zoBanus | OITK-1 CIIOCOOHOCTBIO

o TEOPETUYECKUX OCHOB 0a30BbIX | BOCIPUHUMATh, pPa3BUBATh U

(HaBBIKM | XMMHMYECKHX JUCLMIUIMH TIpU PEHIEHUU | UCII0JIb30BATh  TEOPETUYECKHE

/ OTBIT KOHKPETHBIX XUMHUYECKUX U | OCHOBBl  TPAAULMOHHBIX U

JeSITeNb | MaTepUaJOBEIUECKUX 3a7ad HOBBIX DAa3AEiOB XUMHUH IIpH

HOCTH) peuieHn  MPO(eCcCHOHANBHBIX

3a/1a4

Brnaners HaBBIKAMH NIPOBEJICHUS
HKCIEPUMEHTA U METOJIaMH 00pabOTKH €ro

OIIK-2 BrnameHueM HaBBIKAMHU
XUMHUYECKOTO JKCIIEPUMEHTA,




pe3ynbTaToB CUHTETUYECKUMU u
AHAJTUTUYECKUMHU METOJaMu
MOJYYeHUS] M UCCIEAOBaHUS
XUMUYECKUX BELIECTB u
peakuuii
Biagets HaBBIKAMU paboThI Ha | OIIK-6 BnazeHueM HopMaMmu
XUMHYECKOM O00OpYTOBAaHUM, MPHHIUAIIAMH | TEXHUKH 0e30macHOCTH u
pacdy€ra TEXHOJIOTHYECKUX PEKUMOB YMEHHME pealn3oBaTh HUX B
1a00paTOPHBIX u
TEXHOJIOTMYECKHUX YCIOBHSIX
Brnagers ocHoBamu mpobGomnoaroroBku s | [IK-2  Biamenuem  HaBBIKaMU
npoBesieHus pa3nuyHbix DXA. UCIIOJIb30BAHNS  COBPEMEHHOU
amnmapaTypsl TpU TMPOBEICHUU
HAaYYHBIX UCCIJIETOBAHUI
Brnanets cuctemoit  ¢pynmamentanbhbix | [IK-3  Bramenuem  cucremoit

NOHSATUN XUMHUHU.

(byHIaMEHTaIbHBIX XUMHYECKHUX
MOHATUNA M METOAOJOTHYECKHUX
aCleKTOB XUMHUH, (popMmMamMu U
METOJaMHU HayYHOTO ITO3HAHUS

BrnaneTh OCHOBHBIMH METOJaMHU aHaIH3a |
00pabOTKH MOJYYEHHBIX PE3yJIbTaTOB

[1K-4 CIIOCOOHOCTBIO
HpI/IMeHSITI) OCHOBHBEBIC
CCTeCTBeHHOHaquBIe 3aKOHBI

npu OOCYXJEHUU TMOJTY4YEeHHBIX
pe3ylbTaToB

Bnanetn HaBBIKAMU ucnoJib3oBanus | [ICK -1 moHuMaeT nmpuHUMIBI U
TEOPETUYECKMX OCHOB 00  OCHOBHBIX | OCHOBHBIE TPU3HAKH  KUBOM
BEI[ECTBAX, COCTaBJISOLINX KUBYIO | MaTepUH

MaTepHIo

Bnanets HaBbIKAMU npumenenus | [ICK-3 3HaHue MOJIEKyJISpHBIX

(hepMEeHTaTUBHBIX MTPEBPAIICHHI

OCHOB OHoKaTanm3a,
MeTabdo0aM3Ma,
HACJICICTBEHHOCTH,

MMMYHHTETa U POTOpELeNIIUU




2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOI MporpaMmbl

Juctummmaa «Opranndeckas XMMUsD» OTHOCHUTCS K 0a30BOM YacTH.
JucnummHa u3ydaercst Ha 2 Kypce B 4 cemecTpe U 3 Kypce 5 cemectpe.

Henstmu ocBoeHUS JUCHUILIUHBL (MOyis) «OpraHudeckas XUMHs SBJISIIOTCS, B COOTBETCTBHM C
obmmmu 1ensimu OOIT BIIO, popmupoBanue y CTyIEHTOB COBPEMEHHBIX MPEACTaBICHUN 00 ypoBHE
HAyYHBIX JOCTIDKEHHH B 00JAacTH COBPEMEHHOW OpPraHMYeCKOW XHMMHH, €€ aKTyaJIbHBIX MpoOieMax,
3HAKOMCTBO C COBPEMEHHBIMH METOJaMH HAaIlPaBJICHHOTO TIOJY4YEHHUsS IPOAYKTOB TOHKOI'O
OpPraHMYecKOTO CHHTE3a W CO3JaHMs MPErapaToB Ha WX OCHOBE IS pa3IMYHBIX 001acTedl HApOIHOTO
XO03s1HiCTBA.

Jlst OCBOCHMSI JUCHUIUTMHBI HEOOXOIUMBI KOMIIETEHIIUH, C(POPMUPOBAHHBIE B paMKax HW3YdCHUS
CIIEIYIOIUX TUCUUIUIMH: [Ipu OCBOEHMM NaHHOW IUCHMIUIMHBI TPeOylOTCsSl caMbleé BBICOKHE 3HAHUS,
YMEHHUSI M HAaBBIKM, NPUOOPETEHHBIE B pE3yJlbTaT€ OCBOEHMSI BCEX MNPEIIIECTBYIOIINX JUCLMILINH,
O0COOEHHO TaKMX, Kak (pu3uKa, BbICIIAs MaTeMaThKa, oOlas U HeoOpraHudeckas XWMHs, WH(OpPMATHKA,
aHATUTHYECKass XUMUs, HUIocousi, ”THOCTPAHHBIN S3bIK

3. Conep:xanue paGoyeid mporpaMmbl (00beM JMCHUNJIMHBI, THNBI U BUALI Y4eOHBIX 3aHSITHIA,
yueOHO-MeToAuYecKoe odecneyeHrne cCaMOCTOSITEIbHOM Pad0ThI 00y4al0IIUXCs)

Copepxanue paboueil nmporpaMmsl npezcrasieHo B [Ipunoxennn Ne 1.



1. D oHJ OLIEHOYHBIX CPEaACTB 10 JTUCHUIIJINHE

4.1. HepequL KOMIIeTEHIIHI C YKa3aHUuEM ITAlOB UX (l)OpMPIpOBaHI/Iﬂ B IIpouecce 0CBOCHU A
06pa3OBaTeJIBHOﬁ nporpamMmmal. Onucanue noxkasareje u KPpUTEPUEB OICHUBAHUA
KOMIIeTEHIIUI Ha PA3JIHYHBIX 3Talmax ux (l)OpMHPOBaHI/IH, OINHMCaAaHHuEC IKAJ OHCHUBAHUSA

Kox u ¢hopmynupoBka KOMIETEHITNH

OIIK-1 crnocoOHOCTbIO BOCIPUHUMATh, pa3BUBaTh U MCIOJIb30BaTh TEOPETUUYECKUE

OCHOBBI TPAAUIIMOHHBIX U HOBBIX Pa3ACJIOB XUMUHU ITPU PCIICHUN HpO(bCCCI/IOHaJH)HI)IX 3aaa4

Oran [Inanupyemble  pe3yibTaThl
(ypoBeHb) 00y4yeHus He
OCBOEHUS (mokazarenu AOCTIKEHUA | - 3auTeHo
KOMIIETEHIIN | 3a/laHHOTO YPOBHSI OCBOEHUS
Hu KOMIIETESHITHI)
[IepBb1it 3HaTh: teopetnueckue | He 3maer | Mmeer YETKOE, LIEJIOCTHOE
JTan OCHOBBI 0a30BbIX XUMHUYECKUX IIPEJICTAaBICHUE O COJEPKaHUU
(ypoBeHb) JTUCLUIUINH OCHOBHBIX XMMHUYECKHX KYpPCOB U
o0mmx 3aKOHOMEPHOCTSIX
XUMUYECKUX MPOLIECCOB,
U3y4aeMbIX B paMKax OCHOBHBIX
XUMUYECKUX AUCITUTUTHH
Bropoit Ywmers: mnpumensaTb 3HaHus | He ymeer | Ymeer manupoBaTh paboTy u
aTan obumx U crneuupuuecKux MHTEPIPETUPOBATh TOJyUCHHbBIE
(ypoBeHb) 3aKOHOMEPHOCTEH pazIUYHbIX pe3yapTaThl C  MPUBIICYCHHEM
obnactell XUMHYECKON HAyKd TEOPETUYECKUX  MPEICTABICHUN
npu pelieHnn 0a30BBIX XUMHYECKHUX
npodeccroHalbHBIX 3a7a4 JTUCIUIUINH
Tperuit Bnaners: HaBbeIkaMu | He Binaneer nHaBblKaMu NpPUMEHEHUS
JTan UCIOJIb30BaHUS BJIa/IeET TEOPETUYECKUX OCHOB XUMHUH IPH
(ypoBeHb) TEOPETUUECKHUX OCHOB IJTAHUPOBAHUH pabot B
0a30BbBIX XUMHUYCCKUX npodecCuoOHATBHOM chepe
JUCHUIUIMH TPU  PEUICHUH JNESTeIbHOCTH W TPaMOTHOM
KOHKPETHBIX XHMHUYECKUX U MHTEPIIPETALNH MOJTy4YEHHBIX
MaTepuajIoBeTYeCKUX 3a/1a4 pe3yabTaToOB
OIIK-2 BiageHWeM HaBBIKAMH XHMHYECKOTO OSKCIIEPUMEHTAa, CHUHTETHYECKHUMHU
AQHATUTUYECKIMHU METOJIAMHU MOJIY4YEHUS U UCCIICAOBAHNS XUMHUECKHUX BEIIECTB U PEAKIIHiA
Otan [Inanupyemble  pe3ysbTaThl
(ypoBeHb) oOyueHus He
OCBOEHUS (mokazarenu NOCTIDKEHUA | - 3auTeHo
KOMIIETEHIIM | 3alaHHOTO YPOBHSI OCBOEHUS
u KOMIICTCHIITHH )
[lepBrb1it 3HaTb:cTaHAapTHele MeToAsl | He 3Haer | 3HaeT  cTaHmapTHBIE  METOJBI
JTan MOJIy4eHUS, UICHTU(PUKAIIUU MOJIy4YeHUs, UIACHTHUPHUKAIUN U
(YpoBeHb) U HCCIENOBAaHUS  CBOMCTB UCCIIEIOBaHUS CBOICTB
BELIECTB W  Marepualos, pa3IMYHBIX TPYNN BELIECTB U
IpaBuJIa 006paboTku u MarepuaioB; MpPaBWIA TEXHUKHU
odopmieHUS pe3yabTaToOB OezomacHocTH mpu pabore ¢
paboTsl, HopMbI Th HUMH, OCHOBHBIE TpPeOOBaHUS K
0(pOPMIICHHIO pe3y/bTaToB
HKCIEPUMEHTA
Bropoii Ymers: BeIOMpaTh MeTonnl | He ymeer | Moxer — yka3aTb ~ HECKOJIBKO




aTar JMarHOCTUKMA  BEIIECTB U METOJIOB HCCIIEIOBAHUS
(ypoBeHb) MaTEPHUAJOB, MPOBOIUTH KOHKPETHOTO BEILIECTBA
CTaHJapTHHIC U3MEPECHUS (maTepuana, nporecca),
chopMmynupoBaTh TpeOOBaHHS K
YCJIOBUSIM JUArHOCTUKH, yMEET
aJanTUpOBaTh CTaHJIapTHbIE
METOJMKMA  JKCIEPUMEHTa IS
pelIeHNs] KOHKPETHBIX 3a]1a4
Tpernii Biraners: HaBpIkaMu He B nomHom oObeme Biazeer
aTar MPOBEJICHHS SKCIIEPUMEHTA U | BIIaJICET HaBBbIKAMH MHOT'OCTaJUHHOTO
(ypoBeHb) MeToJaMu  00pabOTKU  €ro CHHTE3a, OCHOBHBIMU METOJaMU
pe3yJbTaToOB JIMarHOCTUKHU BEILIECTB
(MatepuanoB) U MeToJaMu
00paboTku pe3ynbTaToB
AKCIEPUMEHTA
OIIK-5 cnoco0HOCTBIO K NOHCKY, 00padoTke, aHaJu3y HaydyHoli uHopMauun
¢GopmyIMpoOBKe HA MX OCHOBE BbIBOJOB U I eAJI0KEHUI
Oran [lnanupyemble  pe3yabTaThl
(ypoBeHb) 00y4eHUs He
OCBOCHHUS (mokazarenu NOCTIKEHHS | - 3a4yTeHo
KOMIIETECHIIM | 3aIaHHOTO YPOBHS OCBOCHUS
u KOMTIICTCHITHH )
[TepBrrit 3HaTh: He 3naer | Mmeer oOmee mnpencraBieHue o
3Tar CTaH/IapTHBIE METO/IbI IIOKCKA, MCTOJax IIOHCKa, 00paboTkn  u
(YypoBeHb) 00pabOTKK 1 aHaJIM3a HAYYHOI aHaiM3a HAyqHOH WHQOpPMAaumH H
T —— crocobax MIPEICTABIICHUS
pe3yNIbTaTOB TIOWMCKa, 0OpabOTKH U
00paboTku 1 ohopMIIECHUS AHATI3A
pe3yIbTaTOB TIOMCKA, 00pabOTKH
W aHaIN3a
Bropoi YMmers: ucnons3oBath | He ymeer | YmMeer ncrmons3oBath CTaHIapTHBIC
ATamn CTaHJapTHBIE METOABI IOMCKA, METOIbI TOHCKa,  00paboTKu n
(YpOBeHbB) 00paboOTKH W aHajInu3a Hay4IHOU aHanuza Hay4yHoW  uHGpOpMamH,
nHpopMaImm, TpaBwiIa OCHOBHBIE TpeOoBaHUS K
o0pabotkm W odopMIIEHUS oOpMITEHUIO PE3yIHTATOB IIOWCKA,
pe3yIbTaTOBR MTOHCKA, 00paboTKH 1 aHATH3a
00pabOTKH U aHAIH3a
Tperuit Bnaners: HaBeIkaMu mnoucka, | He Bnaneer METOJIaMU IIOMCKa,
JTall 00palboTKM W aHanW3a HAYYHOU | BIAlEeT 00paboTKM W aHanmM3a HAYIHOH
(YpoBeHb) nHpopMaImm, TpaBwia nH(hopMaruy, paBmia 00paboTKu u
o0pabotkm W odopMIIEHUS oopmIleHUsT pPe3yNbTATOB IIOMCKA,
pe3yIbTaToB TIOMCKa, 00paboTKH 1 aHaIM3a

00pabOTKH U aHAIH3a

OIIK-6 3HanueM HOPM TeXHMKH 0€30IIaCHOCTH M YMEHHEM pPeajin30BaTh HUX B JIA0OPATOPHBIX

N TEXHOJOTMICCKHUX YCJIO0BUAX

Dran [Tnanupyemble  pe3yabTaThl

(ypoBeHb) oOyueHus He

OCBOCHHUS (mokazarenu MOCTHRCHHAS | 3auTeHO

KOMIIETEHITN | 33IaHHOTO YPOBHS OCBOCHUS

u KOMIICTCHITHI )

[TepBbrit 3HaTh: He 3naer | 3HaeT NpUHIMIBI OMpeIEICHUS




bIX

JTan OcCHOBHBIE XapaKTEPUCTUKU U 9KOJIOTUYECKOU 0e30macHOCTH
(ypoBeHb) CBOMCTBa KOMIIOHEHTOB MIPOU3BOJICTB, METO/IbI
XUMUYECKUX  MPOU3BOJICTB; MpEeA0TBPAILICHUS BO3MO>KHBIX
TUIBl U CTEIICHb BO3ACHCTBUSI aBapuit
XUMUYECKUX MPEINPUATUN Ha
OKPYXKAIOILYIO cpeny;
paBuiIa paboThI Ha
000pyJIOBaHUM U  TEXHUKH
0€30MacHOCTH
Bropon YMers: ncnons3oBars | He ymeer | Ymeer OIIPENEATh PHUCKY;
aTan TEXHUYECKUE CpEACTBA JUIs MPEABUICTH MTOCIIEICTBHS aBapuH,
(ypoBeHb) U3MEpPEHUS OCHOBHBIX BO3HUKAIOIINE B  pe3yJbTare
rapameTpoB OTKa3a paboThI armapaTyphbl
TEXHOJIOTHYECKOT0 MpoIecca
Tperuii Bnanets: nHaBbikamu paboThl | He Brmaneer  metomamu  pacyera
aTan Ha XUMHUYECKOM | BJIAJICET PHUCKOB XUMUYECKUX
(ypoBeHb) 000pyIOBaHUH, MPUHIMITAMHU MIPOU3BO/ICTB. [MpuHnumammu
pacu€ra  TEXHOJOTHYECKUX JTUArHOCTHKHU XHUMHUKO-
PEXKUMOB TEXHOJIOTHYECKOMN CHCTEMBI
[TK-2 BnageHremM HaBbIKAMH MCIIOJI30BAaHUS COBPEMEHHOM anmnapaTypbl IPU MPOBEACHUN HAYYH
HCCIIEN0BaHUN
Otan [Inanupyemble  pe3ybTaThl
(ypoBeHb) 00y4eHUs He
OCBOEHUS (mokazarenu NOCTIKERHS | - 3auTeHo
KOMIIETEHIIM | 33JJaHHOTO YPOBHS OCBOEHUS
u KOMTIICTCHITHH )
[TepBorit 3HaTh: He 3Haet CaMOCTOSTENLHO HOIKJIIOUAET
JTan 000py/nOBaHHWE U TPOTPAMMBI KOMIIOHEHThI Tpubopos. HMmeer
(ypoBeHb) IpeHa3HAYCHHbIE JUTSt MIPEACTABICHUS] O HOPMAJIBHOM M
IIPOBEICHUS CUHTE3a u KPUTHYECKOM pexumMax ux
uccrienoBanue pa3nuuHbix GX ¢byukunonupoBanus. CrnocobOeH
CBOWCTB BEILIECTB. JMarHOCTHUPOBATH IIPOCTHIE
OomMOKK TpUOOPOB M TPOrpamMm
YIPABJICHUS
Bropoii YMeTs: npoBoauth | He ymeer | CamMoCTOATENBHO  OCYIIECTBISET
sTan JKCIIEPUMEHT Ha HAay4YHOM BCE OJTambl JKCIEPUMEHT Ha
(ypoBeHb) 000py/lOBaHUH,  MPOBOAUTH HAyYHOM 00opyI0BaHuHY,
00paboTKy pe3yiabTaToB U MIPOBOJIUT 00paboTky
U3MEPEHUI c pe3ylnbTaTOB U  HM3MEPEHUH ¢
MCIIOJIb30BaHUEM HCIIO0JIb30BAHNEM
CHeLUaTU3UPOBAHHBIX CIIELUaTU3UPOBAHHBIX
KOMITBIOTEPHBIX IPOTPAMM. KOMIBIOTEPHBIX TPOTPaAMM.
Tpernii Bnagers: ocHoBamu | He CaMocToATENBHO croco0eH
aTan pOOOMOATOTOBKH JUISl | BIIAJEET OCYHIECTBUTh  MOJHBIA  IUKI
(ypoBeHb) MIPOBEICHUS Pa3IUYHBIX POOOTIOATOTOBKH
OXA.

IK-3 noHuMaHuEeM OCHOBHBIX SaKOHOMepHOCTeﬁ Pa3sBUTUA XHMHUYECKOM HAayKH, BJIQJCHHUECM
CHCTEMOi1 (I)yH,[[aMCHTaJIBHBIX XUMHUYECKUX IMOHATHM M METOAOJOTHYSCKUX acIeKTOB XUMUU,
(bOpMaMI/I U MCTOAaMU HAYYHOT'O TTO3HAHUA

Oran
(ypoBeHb)

[Inanupyemsle
oOyueHus

pe3yabTaThl

He
3a4TEHO

3aureHo
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OCBOECHUS (moxazarenu JOCTHKEHUSI
KOMIIETEHII! | 3alaHHOTO YPOBHSI OCBOEHUS
u KOMIIETECHIIHIN)
[TepBsIit 3HaTh: He 3naer | ChopmupoBanHoe u
aTan OCHOBHBIE TIOHSITUSL U 3aKOHBI CUCTEMaTU3UPOBAHHOE
(ypoBeHb) XUMHH MPEJCTABICHUE O XUMHUYECKOU
HayKe
Bropon YMers: [Ipumensts | He ymeer | ChopmupoBanHoe yYMEHHUE
aTan OCHOBHBIE 3aKOHBI XUMUH pelarb CTaHAapTHbIE 3aJaud Ha
(ypoBeHb) NpUMEHEHHE (PYyHIaMEHTAJIbHBIX
XUMUYECKUX TTOHSATUN U 3aKOHOB
Tpernit Bnagers: Cucremoii | He VYenemnoe u CHCTEMHOE
aTan dbyHIaAMEHTANBHBIX TOHSITHH | BIAJEEeT BJIaJICHUE CUCTEMOH
(ypoBeHb) XUMUU. (GyHIaMEHTAJIbHBIX ~XMMHUYECKUX
TTOHSITUM
IIK-4 cnocoOGHOCTRIO MPUMEHSITh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI IPHU OOCYKIECHUHU
MIOJIYYE€HHBIX PE3yJIbTaTOB
Oran [Inanupyemble  pe3yibTaThl
(ypoBeHb) 00yJeHus He
OCBOEHUS (mokazatenu OCTIKEHUA | - 3auTeHo
KOMIIETEHIIN | 3a/laHHOTO YPOBHSI OCBOEHHUSA
" KOMIIETEHIIH)
[TepBorit 3HaTh: He 3naer | [lonHble U cuUCTEMHBIE 3HAHUS O
aTan OCHOBHBIE 3aKOHBI XHUMHH U €CTECTBEHHOHAYYHBIX 3aKOHAX H
(ypoBeHb) CMEXHBIX HayK 3aKOHOMEPHOCTSX pa3BUTHS
XUMHYECKOU HAYKH
Bropoit YMetb: npumensTh ocHoBHBIE | He ymeer | ChopmupoBanHOe yMEHUE
aTan €CTECTBEHHOHAy4YHbIE 3aKOHbI pemiatb ~ TUNHWYHBIE  3aJayH,
(ypoBeHb) U 3aKOHOMEPHOCTH Pa3BUTHUS CBA3aHHBIE C  IPUMEHEHUEM
XMMHUYECKOM  HAyKu  Tpu €CTECTBEHHOHAYYHBIX 3aKOHOB U
aHaiuse MOJTy4YE€HHBIX 3aKOHOMEpPHOCTEN pa3BUTHUS
pe3yNbTaToB XUMHYECKONW HayKH NpU aHajIu3e
MOJIYYEHHBIX PE3y/IbTaTOB
Tperun Bnaners: ocHOBHbIMM | He Ycnemnoe u CUCTEMHOE
aTan MeTOoIaMu aHanm3a U | BIajeeT BJIa/ICHHE HAaBBIKAMH IIPUMEHEHUS
(ypoBeHb) 00paboTku MOJTy4YEHHBIX OCHOBHBIX €CT€CTBEHHOHAYYHbIE
pe3yabTaToOB 3aKOHBI U 3aKOHOMEpHOCTEH
pa3BUTHUA XUMUYECKOW HAYKU MPU
aHaiuze MOJIy4YE€HHBIX
pe3ynbTaTOB

IIK — 7 ymeHHeM MNpeaCcTaBiATh MOIyYCHHBIE B MCCIEIOBAaHMSX PE3yabTaThl B BHJIE OTYETOB U
HAy4YHbIX NyONMKaluui (CTEHIOBBIE AOKIAIbI, pedepaTsl U CTaTbU B NEPUOJUYECKON HaydyHOU

neyaTu)

OTan [Inanupyemsblie pe3ynbTaThl

(ypoBeHb) oOyueHus He

OCBOCHHUS (mokazarenu JIOCTHKEHUS SaUTCHO 3auTeHo

KOMIIETECHIIM | 3aIaHHOTO YPOBHSI OCBOCHMS

u KOMIICTCHIIHI )

[TepBsIit Bnagers: BnageTh He Brnaneer HaBblkaMM ydacTus B
JTal HaBBbIKAMU y4acTHs B BajceT HAay4YHOU Oecene, cBO0OTHO
(ypoBeHb) MHOTOCTOPOHHEN HAYYHOM HCIIOJIb3YET CHenpUIESCKYIO

Oecenie, UCTIONB3YS B YCTHOU

XUMHUYCCKYIO TCPMHUHOJIOTHIO
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peun crennpuiecKkyro
XUMHUYECKYIO TEPMUHOJIOI U0

Bropoit Bunagers: He CBo0OO1HO IIPUMEHSET B
aTan YCTOMYUBBIMU HaBBIKAMU BJIaJICeT JIICKYCCHH
(ypoBeHb) podeccHoHaTBEHOTO obmenpodeccuoHaIbHbIC
XUMHUYECKOTO sI3bIKa XUMHAYECKHE TEPMUHBI
Tpernii Buagers: HaBbIKamu He CB0001HO IIPUMEHSIET
aTan y4acTHs B HAyYHOUH BJIaJICeT cnenuduyeckue XUMUYECKHE
(ypoBeHb) JIMCKYCCHH, TIPUMEHSIS TEPMUHBI W 3HAaHHUA B HAYJIHOU
Pa3HOCTOPOHHUE 3HAHUS O JICKYCCHH
crenuQpuKe IpenpusITUs
(MccnenoBaTeabCKOro

MHCTUTYTa, QUPMBI U T.11.), B
KOTOpPOM CTY/IE€HT IIPOBOJUT
Hay4yHbIE UCCIIEI0OBAHUS.

Kputepusimu oneHUBaHHS SBISIFOTCS OalTbl, KOTOPHIE BBICTABIISIIOTCS MPETIOAaBaTEeIeM 3a
BHUJIBI JICSITENIBHOCTA (OIICHOYHBIE CPEACTBA) MO HMTOraM W3ydeHUs Moayiend (pas3aenos
JTUCHMIUIMHBI), IEPEYUCIIEHHBIX B PEUTHHT -TIJIaHe JUCUMILTUHEI (0715 3auema: TeKYIIUH KOHTPOJIb —
MakcuMyM S50 6aitoB; pyOeKHBIM KOHTPOJIb — MakCUMyM S50 GayuioB, MOOMIPUTENIbHBIC OBl —
Makcumym 10).

Ixaapl OIleHUBAHUA:

3aureHo — oT 60 1o 110 peiiTuHTOBBIX O0aLTOB (BKII0OYas 10 MOOMIPUTEIBHBIX OAJIIOB),

He 3auTeHo — oT 0 10 59 peHTHHIOBBIX OAJIOB).

4.2. TunoBbie KOHTPOJIbHBIE 32IaHUS WJIH UHbIE MATEPHUAJIbI, HeOOXOAUMBbIE 1JI51 OLleHKHU
3HAHUIi, YMEHUIi, HABLIKOB H OINBITA /1eATEJIbHOCTH, XaPAKTEPHU3YIOLIHX I TANbI
¢dopmMupoBaHUs KOMIIETEHUMH B Ipollecce 0CBOEHUS 00pPa30BaTeIbHON NPOrPaAMMBbL.
MeTtoanyeckue MaTepuaJibl, ONpeae/siiomye Npoueaypbl OueHUBaAHUs 3HAHUIN, YMEHU,
HABBIKOB M ONBITA /IeSITeIbHOCTH, XapPAKTePU3YIOUIUX 3Tanbl GOPMHUPOBAHUS

KOMIIeTeHIHI
Orarsl Pe3ynbTaThl 06yUeHHs" Komnerennus OneHounsble
OCBOEHHU cpeacTBa
s
3HaHua | 3Hatb:  Teopermyeckue | OIIK-1 cnocobHoctrio | KomnokBuym, Tect
OCHOBBI 0a30BBIX | BOCIIPUHUMATb, pa3BUBaTh u

XUMHNYCCKHUX NUCHHUIIIINH HCIIOJIb30BATh TCOPECTUYCCKUEC OCHOBLI
TPpaAUIUMOHHBIX W HOBBIX Pa3aCIOB

XUMUN npu pEIICHUN
poeCCHOHANIBHBIX 3a1a4
3HaThCTaHAAPTHHIE OIIK-2 BJIaJcCHUEM HaBblkamu | KosokBuym, Tect
METOIBI MOJIY4EHHUS], | XUMUYECKOTO IKCIIEpUMEHTA,
UICHTUPHUKAITTT M | CHHTETHYSCKUMH W aHaJIUTHYECKHUMH
HCCIIEIOBAHMUSI CBOMCTB | METOJaMH MOJTy4EeHHUS Hu

BEIIECTB U MaTEpUANIOB, | UCCIEOBAHNS XUMHUECKUX BEIIECTB
npaBuiia 00pabOTKM M | U peakuuit
odopMIIeHUS

2I[O.]'DKHI:I COOTBCTCTBOBATH KapTaM KOMIICT CH]_II/Iﬁ .
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pe3ynbTaToB  paboThl,

HOopMbI Th

3HaTh OCHOBHBIC
XapaKTEPUCTUKHU Hu
CBOICTBA KOMIIOHEHTOB
XUMHAYECKUX

MPOU3BOJICTB; THUIBI U
CTCIICHb BO3JICHCTBUS
XUMHAYECKUX

HNpEANPUATHI Ha
OKpYXaroIlyto cpeny,
mpaBmwia  paboTel  Ha
000py10BaHUU u
TEXHUKHU 0C30I1aCHOCTHU

OIIK-6 BnaseHneM HOpMaMHU TEXHUKH
0€30MacHOCTH U YMEHHE pealn30BaTh
ux B 1a00PaTOPHBIX u
TEXHOJIOTMYECKUX YCIOBUSIX

Kosnoksuym, Tect

3Hath CTaHJAPTHBIE
METO/IbI TIOMCKa,
o0paboTkM ®W  aHamm3a
HayyHoi wH(popmanuu
npaBuiga  o0paboTKH |
oopmiieHHST PE3YNHTATOB
TIONCKA, 00paboTku U

aHaJin3a

OIIK-5 Bmanmers 0a30BbIMH HaBBIKAMU

TIONCKA, u 00paboTkH Hay4YHOU

UHpOpMAITUH

Komnoksuym, Tect

3HaTh 000OpyIOBaHHE U

MPOTrpaMMBbI
npeAHa3HauyeHHbIE IS
MPOBEJCHUSI CHUHTE3a |
HCCIEIOBaHNE

paznuuHbix ®X cBOICTB
BEIIECTB.

I1K- 2 BnageHueM HaBBIKAMHA
HCITOJIH30BaHUS COBPEMEHHOM
amnmapaTypsl pH MPOBEIACHUN
Hay4YHBIX UCCIIEIOBAHUN

KosmokBuym, Tect

3HaTh OCHOBHBIC
IIOHATHUA n 3aKOHBbI
XHUMHHN

[1K- 3 BJIAJICHUEM CHUCTEMOU
byHIaMEHTATBHBIX XUMHYECKUX
MTOHSTHMI i METO0JIOTHUYECKUX
acmekToB  xuMuu, (GopmMaMu U

MCTOAAMHU HAYIHOT'O ITO3HAHU A

KosmokBuym, Tect

3HaTh OCHOBHBIE 3aKOHBI
XHUMHHU U CMCIKHBIX HAYK

[IK- 4 cmocoOHOCTBIO TPUMEHSTH
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI npu 00CyXKIeHUH

IMNOJIYYCHHBIX PE3YJIbTATOB

KOJIJ'IOKBI/IYM, TECT

3HaTh: (buzmyeckue
CBOWCTBA MaTrepualoB M
BEILIECTB

[IK-7 Bnanmerb: mpeacTaBICHHSAMH O
MPUPOJE XMMHUYECKOTO BEILIECTBA U
bu3znYeCKuX CBOWCTB MOCIEIHETO

KOJIJ'IOKBI/IYM, TECT

YmeTh MIPUMEHSTh
3HaHUS o0mmx u
crerupuIecKux
3aKOHOMEPHOCTEU
pasnuYHBIX  oOmacreit
XUMUYECKON HAYKU TPH
pelieHnu
npodeccruoHalIbHBIX
3aa4

OIIK-1 CIIOCOOHOCTBLIO
BOCIIPUHHUMATD, pa3BHUBaTh u
MCII0JIb30BaTh TEOPETHUECKHE OCHOBBI
TPAJUIIMOHHBIX W HOBBIX pa3/eiioB
XUMHH npu peleHIH
npodeccnoHanbHBIX 3a7a4

KOJ'IJ'IOKBI/IYM, TCCT
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YmMmenusa

Ymets BBIOMPATH
METOJbl  TUArHOCTUKHU
BEIIECTB M MAaTepHUajoB,
MPOBOJIUTH CTaHIAPTHHIE
W3MEpEHUs

OIIK-2 BrageHueM HaBBIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
CHUHTETUYECKUMHU U aHAJTUTUYECKUMU
METOJaMU TIOJIy4eHUs U
HCCIIEI0BAHNs XUMHUUECKUX BEIIECTB
Y peaKkuui

Kosnoksuym, Tect

YMers:

MIPOBOJIUTH aHaIu3
HAy4YHOH WHPOpPMAIH |
(hopMyIupOBKY
OCHOBE BBIBOJIOB "

Ha ux

NIPEII0KEHUM

OIIK-5 Bmagerr 0a30BbIMU HaBBIKAMU

TIOHCKA, u 00paboTkH Hay4yHOU

UHpOpMaIUH

Kosmnoksuym, Tect

YMeTs HCII0JIb30BaTh
TEXHUYECKUE CpeJICTBa
JIISE U3MEpPEHUS
OCHOBHBIX IapaMeTPOB
TEXHOJIOTHYECKOTO
nporecca

OIIK-6 BnasieHneM HOpMaMHU TEXHUKH
0€30I1aCHOCTH ¥ YMEHHE pealln30BaTh
ux B 1a00pPaTOPHBIX U
TEXHOJIOTMYECKUX YCIOBUSIX

Komnoksuym, Tect

YmMmeth IIPOBOIUTH
SKCIEPUMEHT Ha
Hay4yHOM 00O0py/I0BaHUH,
MPOBOJUTH  00pabOTKY
pe3yabTaToOB u
U3MEpEeHU I c
UCIOJIb30BAHUEM
CHEeLUAIN3UPOBAHHBIX
KOMIIBIOTEPHBIX
porpamm

HaBBIKaMH
COBPEMEHHOU
IIPOBEJECHUN

[1K- 2  BIIAJCHUEM
MCIIOJIb30BAHUS
arnmaparypbl npu
HaY4YHBIX UCCIIETOBAHUI

Komnoksuym, Tect

VYMeThb
OCHOBHEIE
XAMHA

[Ipumenars
3aKOHBI

CHUCTEMOU
XAMHYECKUX

[1K- 3 BJIAJICHUEM
byHIaMEHTATBHBIX
MTOHSTHMI i METOJ0JIOTHYECKUX
acreKkToB  xuMuu, (popmamMu U
METOJaMH1 HayYHOTO MO3HAHMS

KosmokBuym, Tect

YMeTh
OCHOBHEBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI u
3aKOHOMEPHOCTH
Pa3BUTUSA  XUMHUYECKOMN
HayKd TpU  aHalu3e
MOJTYYEHHBIX
pe3ynbTaTOB

IIPpUMCHATD

[IK- 4 cmocoOHOCTBIO TPUMEHSTH
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI npu 00CyXKIeHUH
MOJIyYEHHBIX PE3yIbTaTOB

KOJIJ'IOKBI/IYM, TECT

VYmers: TJIAHUPOBATh
paboTy ¢ XUMUYECKUMU
BEILECTBAMU

[IK-7 Cnocoben rpaMoTHO paboTaTh
c XUMHYECKUMH BELIECTBAMU
pasnuyHOi mpupoasl. Mmeer yerkue
IIPEJICTaBICHHUS 0 IIPUPOAE
XMMHMUYECKOTO BEIIECTBA.

KOJ'IJ'IOKBI/IYM, TCCT

Bnagets HaBBIKaMH
HUCIIOJIb30BaHHUA

TCOPCTUICCKUX OCHOB
0a30BBIX XUMHWYCCKHUX
JAUCHUITIINH Ipu

OIIK-1 CIIOCOOHOCTBLIO
BOCHpI/IHI/IMaTb, paBBI/IBaTb n
UCIIOJIb30BaTh TEOPETUUECKUE OCHOBBI
Tpa,Z[I/II_II/IOHHbIX N HOBBIX pa3ﬂen0}3
XUMUU pu pelIeHnu

KOJIJIOKBI/IYM, TECT
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PCIICHNU  KOHKPCETHBIX
XUMHNYCCKHUX u
MaTCpHUaJIOBCIYCCKUX
3aga4

npodeccnoHaNbHBIX 3a71a4

Biagers
MPOBEIICHUS
IKCIIEPUMEHTA u
MeTogaMu  00paboTKH
ero pe3yJbTaToB

HaBBIKaMH

OIIK-2 BJaJICHUEM HaBBIKAMH
XUMHYECKOTO 9KCIIEPUMEHTA,
CHUHTETUYECKUMU M aHAJIUTHYECKUMH
METOJaMH MOJTY4CHUS "
HCCICAOBAHUS XMMHYECKUX BEICCTB
U peakuui

Komnoksuym, Tect

Bnanern 0a30BBIMH
HaBBIKAMU

00paboTKu

IOMCKa, W
Hay4HOU
nHpopmanuu

OIIK-5 Brnageer momcka u o00paboTKH
Hay4YHOU uHpOpPMaITH u3
CHEIUAIN3UPOBAHHBIX ~ MCTOYHUKOB H

MPOBO/IUTH MOJIHBIN aHaN3 WHPOPMAIIH

Komnoksuym, Tect

Bnanenu
o
(HaBBIKK
/ OmBIT
NesITeNb
HOCTH)

Bnaners HaBBIKAMU
paboThl HA XUMHYECKOM
000pyI0BaHUH,
NPUHIMIIAMU  pacyéra
TEXHOJIOTHYECKHUX
PEXKUMOB

OIIK-6 BnasieHneM HOpMaMHU TEXHUKH
0€30I1aCHOCTH M YMEHHE pean30BaTh
1704 B 1a00pPaTOPHBIX nu
TEXHOJIOTMYECKHUX YCIOBUSIX

Komnoksuym, Tect

Bnanerts OCHOBaMH
MpOOOTIOATOTOBKU ISt
MPOBEACHUS PA3TUIHBIX
DOXA.

[1K- 2  BIIAJCHUEM
HCIIOJIB30BAHUSA
anmapaTrypsl npu
HAy4YHBIX MCCIICIOBAHMM

HaBBIKAMU
COBpPEMEHHOU
MPOBEACHUH

KomnokBuym, Tect

Bnanerts CHUCTEMOU
dbyHIaMEHTATBHBIX
HOHSITHHA XUMHH.

CHUCTEMOU
XAMHYECKUX

[1K- 3 BJIaJICHUEM
byHIaMEHTATBHBIX
TOHATUHT " METO0JIOTUIECKUX
aclieKTOB ~ XMMHH, (GopMamMu |
METOJaMH HAYyYHOTO TTO3HAHHUS

KosmokBuym, Tect

Bnametp  OCHOBHBIMH
METOJJAMH aHallu3a W
00pabOTKH MOJTYyYEHHBIX
pe3yabTaTOB

[IK- 4 cmocoOHOCTBIO TPUMEHSTH
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI npu 00CyXIeHUH
MOJIYYEHHBIX PE3yJIbTaTOB

KosumokBuym, Tect
KosmokBuym, Tect

Bnanerp:  mpuHIIUIamMu
aZIcKBaTHOW  paboOTHI C
XUMHYECKUMU
BEIIECTBAMU

TIK-7 IToka3biBaeT
BJIQJICHUE  IIPH
IPEICTaBICHHBIMU
peaKTUBAMU

YBEPEHHOE
pabote c ¢
XUMUYECKUMU

KOJIJ'IOKBI/IYM, TECT

4.3. PeHTHHI-IIAH JUCIHUILINHDI

PeliTuHr—1171aH AUCIMITIMHBI IMPEACTABJICH B IIPUIJIOKCHUU 2

3a4er sBISETCS OLIEHOYHBIM CPEICTBOM JJISl BCEX STAllOB OCBOCHHS KOMITETEHITHH.
[TepeBon ouenku u3 100-6aIpHON B CUCTEMY 3a4eT/He3a4eT MPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- 3auTeHo — oT 59 10 110 Gamnos (Bxiroyas 10 moomnpuTenbHbIX 0aIOB);
- He 3auTeHo — oT 0 110 59 6amoB.

NuauBuayadbHbIH ONPOC IIPOBOAUTCS IIOCIE U3YYEHUS HOBOM TEMBI C LICJIBIO BBISICHEHUS
HanboJiee CIOKHBIX BOIPOCOB, CTENIEHN YCBOCHUS HH(POPMALIUH.
I'pynnoBoii onmpoc IIpOBOAUTCS IIOCIE HM3Y4EHHUs HOBOM TEMBI C LEIBI BBIACHEHUS
HanboJyiee CJIOXKHBIX BOMPOCOB, CTENEHU YCBOEHHS WHGOpMAIMU, MOAJACPKAHUA BHUMAHUS
CIIyLIAIOLIEN ayIUTOPHUH.
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Kputepuu onenku (B 6a/11aX)HHAMBUAYATbHOT0 U TPYNIIOBOIr0 ONpoca:

- 0 ©aiyIOB BBICTABIISETCS CTYIEHTY, €CIIM CTYJICHT HE UMEET IPECTaBICHUs 00 00CyKIaeMoOM
BOIIPOCE;

- 1 Gann BeICTaBISIETCS CTYJCHTY, €CITU CTYJCHT UMeeT (pparMeHTapHbIe IPECTaBICHUS 00
00Cy)KI1aeMOM BOIIPOCE;

-2 6aJIJIa BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT UMECT HCIIOJHLIC ITPEACTABIICHUA 06
00Cy)K1aeMOM BOTIPOCE;

- 3 Oaya BBICTABIISIETCS CTYACHTY, €CIIH CTYJICHT UMeeT cpopMUpOBaHHBIE, HO COIEpIKaIINe
CYIIIECTBCHHBIC TIPOOECIIBI MPEACTABICHUS 00 00CYkK1aeMOM BOIIPOCE;

- 4 Gana BBICTABIISIETCS CTYACHTY, €CIIH CTYJICHT UMeeT cpOpMUPOBAHHBIE, HO COJIEPIKAIINE
OTJiebHbIE POOEIBI MPEICTaBICHUS 00 00CYKITaeMOM BOIIPOCE;

- 5 GaoB BEICTABIISIETCS CTYNIEHTY, €CITH CTYJCHT UMeeT c(POpMUPOBAHHBIE CHCTEMAaTHIECKUE
npeAcTaBiIeHus: 00 00CyKTaeMOM BOTIPOCE.

Bonpocs! 111 MHANBHAYAJIBLHOIO ¥ TPYNIIOBOI0 OIIpoca

BBenenue

[IpenMer opraHu4eckoil XUMUU U OCHOBHBIE 3Tallbl ee pa3BUTH. CriocoObl H300pakeHUs MOJIEKYJT
OpraHMYECKUX COEJWHEHUH, CTPYKTYpHbIe U 3iekTpoHHble ¢Gopmyasl (I'.JIbtouc). Tumsl
YTIEPOJHOIO CKeNleTa, alUUKIWYecKHe, LHUKINYECKHe M TeTEePOLUKINYECKHE COEIUHEHMS.
W3omepust u ee Buuel. ['omonorusi. OcHoBHble (yHKUIMOHaANbHBbIE Trpynnbl. Kiaccuduxarms
OPraHUYeCKUX COCTMHEHUMH.

1. OcHOBBI HOMEHKJIATYPbI OPraHUYeCKUX COeIMHEHM i

3amectutenbHass ~ HoMmeHknatypa,  HMIOIIAK.  IloHstuss ~ poAOHAYalbHOM  CTPYKTYpHI,
XapakTtepucTuueckux rpynn. Ha3Banus HeQyHKIHMOHAJIBHBIX 3aMecTUTeNel, (DyHKIIMOHATBHBIX
TPYIII, MIpeieibHbIX, HEMIPEAETbHBIX, ApOMAaTHUECKUX paguKanoB. CTapIIMHCTBO (DYHKIIMOHATBHBIX
rpynn. OCHOBHBIE NPaBHJIa COCTABIICHUS 3aMECTUTEIbHBIX HA3BAHUM OpraHUYECKUX COEIMHEHHM,
BBIOOp M HyMmepalusi TJIaBHOM IenH, NPaBUJIO HAaWMEHBIIMX JIOKAaHTOB. Ha3BaHUS OCHOBHBIX
KJIACCOB OPraHUYeCKUX COCTMHEHUI, CJIOKHBIX MOJIHU- U FeTepOPYHKINOHAIBHBIX COCTUHEHUI.
OCHOBHBIE TIOJIOKEHHS TEOPHH CTPOCHHS OpraHuueckux coenuHennii (A.M. byriepos),
JJIEKTPOHHOW TEOPUHM, OCHOBHBIE NPHUHILIMIIBI KBAHTOBOM OpPraHWYECKOM XUMUU. BaneHTHOCTh
aToMOB. Tumbl rubpuaM3auu atomMa yriepoja B OpraHu4ecKiuX COCIUHEHUSIX, TEOPUS B3aUMHOTO
OTTAJKWBAaHUS DJEKTPOHHBIX opoOurtaneil. o- W 7-cBA3M aTOMOB yriepoja, ¢usnueckue
XApaKTEpPUCTUKU CBS3€W: JUIMHA, BAJICHTHBIC YIJIBI, SHEPIUsl, MOJAPHOCTb, MOJAPU3YEMOCTD,
JUIOJIbHBIA MOMEHT, MOTEHIMal HOHU3aUUU. ['OMONMTHYECKHMI U TETepOJIMTHUYECKUI pPa3pbiB
CBSI3U.

Knaccudukamnus peareHToB U peakuuii. [IpoMexyTouHble yacTHIbI (MHTEPMEIUATHI): PaluKabl,
KapOOKaTHOHBI, KAPOAHUOHBI, KAPOCHBI, HUTPEHBI, ADUHBI U JIP. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MPOMEKYTOUYHBIX YaCTHIl. IEeKTpoHHble 3(ddexTsl 3amectuteneid. MHAYKTUBHBIN U
Me30MepHbIH 3¢ (deKThl U crnocoObl n300paxenus 3tux ¢ dexros. [Ipumepst rpynm ¢ +1-, —I-, +M-
u —M-3dpdexkramu. DpdexT TUnepkoHporanuu (CBEpXCONpsbKeHUs). BiusHue 3IeKTpOHHBIX
3ppeKxToB 3aMmecTUTeNe Ha CTaOMIBHOCTP U PEAKUUMOHHYIO CIOCOOHOCTh OPraHUYECKUX
COEIMHEHUH U MPOMEXKYTOUHBIX YaCTULl. P€30HaHCHBIE CTPYKTYPBI, IPaBUJIA UX IOCTPOCHHUS.
Kucnotsr u ocuoBanms (M. Bpencren, I'. JIbtomc). CONpsDKEHHBIE KHCIOTHI M COMPSKEHHBIE
ocHOBaHMA. KHUCIOTHO-OCHOBHBIE paBHOBECHs Ha IpUMEpPE CIHUPTOB, MPOCTHIX 3PUPOB,
KapOOHOBBIX KHCIIOT, KE€TOHOB M aMMHOB. KoHcTaHTa kucinoTHocTd pK,, KOHCTaHTa OCHOBHOCTH
pKp. BrnusHue 3amectuTeneii B MoOJEKyle Ha KHUCIOTHOCTh W OCHOBHOCTh OPraHMYECKUX
coenuHeHUN. Teopus )KEeCTKUX U MATKUX KUCIOT U ocHoBaHuii (QKMKO).

2. OCHOBBI CTEPEOXHMHUH

Croco6sl  M300paXKEHNUsS MPOCTPAHCTBEHHOTO CTPOCHHS MOJEKYI C  Sp THOPHIM30BAHHBIM
yII€poOAOM:  KIMHOBHUJHBIE TNPOEKUUH, 'JIeCOmWiIbHbIE KO3ibl", mpoekuuu HpromeHa.
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Kondopmanun, xoHpopmepsl. 3acioHeHHas (cux-TIEpUIIAHAPHASA), 3aTOPMOXKEHHAs (aHmu-
NepUIUTaHapHas ), CKOIEeHHas (2ow-) KOH(POPMAIIUH.

AcummeTpuyecKkuil aToM yriaepoja. XHUpalbHOCTb, YCIOBHS, HEOOXOIUMBIE JUIsl BO3SHUKHOBEHMS
xupanpHocTU. KoHpurypauus, otmimune oT koHpopmauuu. Onruyeckas M30MEpHs, ONTHYECKAas
aKTUBHOCTb. JHaHTHOMephl. Panemarsl. Ilpunnun R,S-HomenknaTypbsl. OmnpeneneHue mnopsjaka
CTapIIMHCTBA 3aMeCTUTENEH y XupaiabHOro ueHrtpa (mpaBwio Kana - Wurosmbna - Ilpemora).
AbcomoTHass ¥ oTHocHTenbHas KoHurypauuu. [Ipoexmmonusie ¢opmynsl (3.@umep). Mx
IIOCTPOEHHE, IPAaBWJIA TOJb30BAHUS UMM (I COEAMHEHUH C OJHUM aCUMMETPHUYECKUM aTOMOM
yriepoaa). CriocoObl pazzaenenuss paremMatoB. CoeAMHEHHUS C JIBYMSI XUPAJIbHBIMHU IICHTPAMH.
[Toctpoenne mpoekuuii @Pumepa. [duactepeomepsl. Mezo-bopmbl. Ipumpo- U mpeo-
HOMeHKIartypa. WM3o00pakeHue MoOJIEKyJbl JaHHOTO COEIMHEHHS C IIOMOIIbI0 Pa3IMYHbIX
MPOEKIHOHHBIX (popmyn. Ilepexon oT oAHON NPOEKIMOHHOW (OPMYIbl MOJIEKYNIBI K JPYroi.
[IpencraBinenre 00 ONTHYECKONH HM30MEpPUU COEAMHEHUH, HE COAEpKAIlUX aCHMMETPUYECKOTO
aToMa yriepo/ja.

['eomeTpuueckast u3oMepusi COEMHEHUI C ABOWHOM CBsi3bIO. [{uc-, mpauc-; Z-, E- u cun-, anmu-
HOMEHKJIaTypa.

3. AuIkaHbl

['omonornuecknii psAx, u3omMepuss U HOMEHKiIarypa. [IpupomHble MCTOYHHMKHM aJKaHOB. MeTonbl
CHUHTE3a: TUJIPHUPOBAHHE HEIMpPENEeIbHBIX YIJIEBOJOPOJOB, CHHTE3 Yepe3 JIUTHHUIUAIKUIKYIPAThI,
ANIEKTPOJIU3 COJiell KapOOHOBBIX KHCIIOT, BOCCTaHOBJIEHHE KapOOHWIbHBIX COEIWHEHUH, H3
rajioreHajgkaHoB (peakuus Bropua, npotonu3 peaktuBoB I'punbspa). [Ipupona C-C- u C-H-cBs3zeit
B ankaHax. KoHdopmamuu sTaHa, mpomaHa, OyraHa M BBICIIMX aJIKaHOB. ODHepreTruyeckas
auarpamMma KOHQOPMAIMOHHOTO COCTOSIHUSI MOJIEKYIIbI aJIKaHa.

XUMUYECKHE  CBOICTBA:  peakUMM  TajoreHUpoBaHUS  (XJIOpUpoBaHUE, OpoMHpOBaHHE,
WOIUpOBaHKWe, (PTOpUpOBAHHWE). ODHEpPreThka IENHBIX CBOOOJAHOPAAMKAIBHBIX  PEaKIUi
ranorenupoBanus. HwutpoBanme (M.U. KonoBanoB), cyabQoXiopupoBaHUE U OKHUCIICHHE.
CeneKTUBHOCTh PaJAMKAIBbHBIX PEAKIUil U OTHOCUTENIbHAs CTAaOMIBHOCTH AJIKWJIBHBIX PaJUKaIOB.
TepMudeckuii W KaTAIUTHYECKH KpeKWHr. MOHHBIE peakiuu ajakaHOB (IEHTEPOBOIOPOIHBIN
0OMEH U rajoreHupoBaHUE U HUTPOBAHUE B CYNEPKHUCIION cpese).

4. AnkeHbl

I'omonoruueckuit psa, u3oMepusi © HOMEHKIaTypa. ['eomerpudeckas uzomepus (yuc-, mpanc- u Z-,
E-nomenknarypa). Ilpupona nBoiiHOW cBsi3u. MoJseKyaspHbIE T-0pOUTaIu STUiIeHA. MeToapl
CHUHTE3a: DJIUMUHUPOBAHHE TaJOTE€HOBOJOPOJa U3 AJIKWITAIOTe€HHIOB, BOJBl U3 CIHUPTOB,
JerajoreHupoBaHue suy-nuranoreHaikaHoB. Peakuus ['opmana, Burrura, crepeocenekTUBHOE
BOCCTaHOBJICHUE AJIKMHOB.

XUMUYECKHE CBOWCTBA alKEHOB. Psij cTaOMIBHOCTU alIKEHOB, BBIBEICHHBIM Ha OCHOBE TEILIOT
rupupoBanus. ['eTreporeHHOE UM TOMOTE€HHOE THUIPUPOBAHHE AIKEHOB. DIEKTpo(uibHOEe
npucoequHenue (Adg). OGmiee npeacTaBieHUe 0 MEXaHU3ME PEaKIIHid, Ti- U ~-KOMILJICKChI, OHUEBbIE
nonsl. Ctepeo- M peruocenekTuBHOCTh. I[IpaBuno B.B. MapkoBHHKOBA, WHIYKTUBHBIA H
Me3oMepHbId 3 dekTsl. ['anorennpoBanue: Mmexanusm, crepeoxumus. [Ipoiecchl, COmyTcTBYIONINE
Adg  peakuusM:  CONPSDKEHHOE  NPUCOEAMHEHHE,  IEeperpynmnupoBKH  MPOMEXKYTOUHBIX
KapOOKaTHOHOB. [HMIporajgoreHupoBaHue: MOHATHE O OW- M TPUMOJIEKYJSPHBIX MEXaHU3Max.
I'mpparanusa. IIpoMblnuieHHBIA METOJ CHHTE€3a H3TaHOoJa M npomaHona-2. ['uapoxcn u
QIKOKCUMEpPKYpHpOBaHue. Merare3uc ajlkeHOB. Permo M CTepeocereKTUBHOE NPUCOECIUHEHUE
ruapuaoB  6opa. Permocneunduyeckue  ruapoOopupyrome — peareHtbl.  IIpeBpaiienue
OOpOpraHMYECKUX COETUHEHUN B allKaHbl, CIUPTHI, aJKWIranoreHupl. OKHCIeHHE aJIKeHOB JI0
okcupanoB (H.A. Ilpunexaes) u 1o nuonoB no Baruepy (KMnQOg,) u Kpure (OsOs). Ctepeoxumus
TUAPOKCHIIMPOBAHUST alKeHOB. (30HOJM3 AIKEHOB, OKHUCIIMTEIBHOE U BOCCTAaHOBUTEIBHOE
paciuenjeHie 030HUI0B. lcueprbiBaroliee OKHCIEHHE ankeHOB ¢ nomombio KMnOs wnnm
Na,Cr.07 B ycrnoBusix Mmexdaznoro karanusza. PagukanbHble peakliuu: MpUCcOeInHEHHE OPOMHUCTOTO
BOJIOpoja o Xapaiy (MexanusMm), npucoenuHenue HoS, RSH u TerparanoreHMeTaHoB K ajlkeHaMm
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U aJUTWJIBHOE TaJIOTEHUPOBaHKE. MOJEKYIISIpHbIE Ti-OpOUTAIN AJUIMIBHOTO paaukana. PagukanbHas
1 KOOPJMHALIMOHHAS (METaNIOKOMIUIEKCHAs) TIOJMMEPU3aliHsl aJIKEHOB.

5. AnkuHBI

I'omonoruueckuii psia, HOMEHKIAaTypa u uzoMmepus. lIpupona TpoiiHON cBs3u. Meroasl cHHTE3a
QIKMHOB C IIOMOIIbI0 pEaKUUi OTLICIUIEHUS, AaJKUIMPOBAHUS TEPMUHAIbHBIX alCTHJICHOB.
[Tonyuenue anerunaeHa NUPOJIU30M METaHA.

XUMHUYECKUE CBOMCTBAa AIKMHOB. JJEKTpouibHOE MpHcoenuHeHne K ankuHam. CpaBHEHHE
pEaKIMOHHOM CIIOCOOHOCTH AJKMHOB M alKeHOB. [‘ajloreHupoBaHue, I'UApPOrajioreHUpOBaHUE,
ruapatauust ankuHoB (M.I. KywepoB), npucoenuHeHue kapOOHOBBIX KHCIIOT. BoccraHoBienue
QJIIKWHOB IO yuc- U mpaHc-ankeHoB. [ mapoOopupoBaHue aTKWHOB, CHHTE3 allbJACTHIOB U KETOHOB.
CH-kucnoTHOCTh aneTwieHa. ALeTUIeHH Il HaTpus U Meau. MarauiiopraHuueckre npou3BOHbIE
ankuHoB (OK.U. Monuy): ux mnoyiyueHue v UCIOJIb30BaHUE B OPraHUUYECKOM CHHTE3E.

KonneHncanusi TepMUHAIBHBIX ATKWHOB ¢ KeToHamu U anbraeruaamu (A.E. dasopckuii, B.Penme).
AnernneHamieHoBass nzomepuszanus. CMmerieHue TPOMHON CBSI3M B TEPMHUHAIBHOE TMOJIOXKEHHE.
OxucnurenbHas KOHACHCAUS TEPMUHAIBHBIX aJIKHHOB B IPUCYTCTBUU COJIEH MEH.

6. AnkagueHbl

Tunsl auenoB. M3omupoBaHHbIE, KyMYyJIUPOBaHHbIE M CONpSDKEHHbIE JueHbl. IM3omepus u
HOMEHKIaTtypa. Meroasl  cuHTe3a  1,3-7MEeHOB:  JerWapUpOBaHUE  allKaHOB,  CHHTE3
dasopckoroPerrie, kpocccoueTaHne Ha METATUIOKOMIUIEKCHBIX KaTaln3aTopax.

byramuen-1,3, ocobennocTu ctpoenus. Mosekymsipasie opoutanu 1,3-1mueHos.

Xumuyeckue cBoMcTBa 1,3-mueHoB. ['aoreHMpoBaHMe W THAPOTaJIOreHUupoBaHue 1,3-IHEHOB.
AnnuibHBIA KaTHOH, ero m-opOutanu. 1,2- u 1,4-mpucoeauHeHHe, SHEPreTUYecKuil NnpoQuib
peakuuy, TEPMOAUMHAMMYECKMNH M  KHHETUYECKHH KOHTpoJb. [lonmMMepusanus  OUCHOB.
HarypanbsHblii 1 cuHTeTHUYECKU Kayuyku. Peakuus J(nibca-Amnbaepa ¢ ajJIkeHaMH W aJIKWHAMM,
CTEPEOXUMHUS PEAKLUU U €€ NPUMEHEHHE B OPraHMYECKOM CHUHTE3€. Y4yacThe HM3IIUX CBOOOHBIX
(HCMO) u Beicmmux 3amoiaHeHHBIX (B3MO) opOutaneii peareHTOB B 00pa30BaHUM MEPEXOTHOTO
COCTOSIHUS PEAKIIMH JUCHOBOTO CHHTE3a.

CrpoeHue amieHa, peakiuy IPUCOCINHEHUS K aJJICHAM.

7. AINIUKJINYECKHE COeIUHEeHUS

[Muknoankansl W uX mnpousBoAHble. Kiaccupukanuss anMUMKIOB. OHEPrus HaNpsHKEHUs
LUKJIOAJIKAaHOB M €€ KOJMYECTBEHHas OLIEHKAa Ha OCHOBAaHMM CpPaBHEHUs TEIUIOT 0Opa3oBaHUS U
TEIUIOT CrOpPaHMsl LUKIOAJIKAHOB MW COOTBETCTBYIOUIMX @JKaHOB. THIBI HaIpsDKEHHA B
LUKIOAJIKAHAX U IOJApa3JelIeHUue LMKIOB Ha Majble, CPEOHHME LUKIblI U Makpouukisl. CTpoeHune
LUKJIONpPONaHa, UMKIOOyTaHa, IMKIOMNEHTaHa, IHKIorekcaHa. KoH(pOpMalMOHHBIM —aHaIU3
LUKJIOreKcaHa. AKCHaJIbHbIE U SKBATOPUANbHBIE CBSI3U B KOH(OpMaluK "Kpecyo" HUKIOreKCcaHa.
Kondopmauuu  MOHO- M JOU3aMELICHHBIX  HIPOM3BOJHBIX  LUKIOreKcaHa.  BriusHue
KOH(pOPMALMOHHOTO MOJIOXKEHHU (YHKIMOHAIBHBIX I'PYINI Ha MUX PEAKIMOHHYIO CIIOCOOHOCTh Ha
IIPUMEPE PEAKLMI 3aMEILEHNUS, OTUICTUICHUS. U OKUCIICHHUS.

Mertoabl CUHTE3a LMKJIONPOINaHa, HUKIOO0yTaHa W UX MPOU3BOJAHBIX. OCOOEHHOCTH XMMMYECKHX
CBOMCTB COCIUHEHUM C TPEXWICHHbIM LHUKIOM. CHHTE3 COEIMHEHUH psAa LMKIONEHTaHa U
LUKIOreKcaHa. Peakuuu pacliMpeHHs M CYKEHUs LUKIAa NIPU JE3aMUHUPOBAHUU IEPBUYHBIX
amuHoB (H.A. [embsiHoB). CHMHTE3 CO€IMHEHMHA €O CpelHUM M OOJIBLIIMM pa3MepoM IMKIIa
(cmoxHO3bUpHAs U AIMIIOMHOBAsI KOHACHCAIMK). TpaHCaHyNIIpHbIE peaKkIMH B CPETHUX LIUKIIaX.
IIpencraBieHne 0 MPUPOIHBIX MOJMLUKINYECKHMX CHCTEMax TEPIIEHOB U cTepounoB. KapkacHbie
COEJIMHEHUS: aJlaMaHTaH, KyOaH, IpU3MaH, TeTpasdipaH.

8. Apensl

Konyenyua apomamuunocmu. Apomaruunocts. Ctpoenune Oenszona. Popmyna Kekyre.
MonexynsipHble opOuTany OeH3ona. AHHYJIEHbI. AHHYJIEHBI apoMaTHUYecKHe U HeapoMaTU4ecKue.
Kpyr ®pocra. Konnenuust apomatuuHoctd. IIpaBmiio Xrokkens. ApoMaTHYeCKHME KaTHOHBI U
aHnoHbl. KOHJeHCHpOBaHHbIE apOMaTHYECKHE YIIIEBOJAOPOAbl: HaTaluH, (peHaHTpEeH, aHTpalleH,
azyJeH U jp. ['eTepouukiInyecKkue NATH U IIEeCTUYWICHHbIE apOMaTHUYECKUE COEAMHEHUs (TUppod,
¢bypan, TuodeH, THUPUAWH). AHTHAPOMATHUYHOCTH HAa  MNpHUMEpe  LUKIOOyTaaueHa,
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LUKIONPONEHWIAHUOHA,  KAaTHOHA  LUKIONEHTagueHwaus.  Kpurepum  apoMaTHMYHOCTHU:
KBaHTOBOXMMHYECKUH (CpPaBHEHUE pACUETHBIX BEJIMYMH SHEPIUM JACNOKANIM3alUM Ha OJUH T-
AJIEKTPOH), SHEPTeTUUECKUM (TEIJIOTHI TUIPUPOBAHUS) U MArHUTHBIM.

[Tomy4yeHne apoMaTHYECKUX YTJIEBOJOPOJOB B MPOMBIIUICHHOCTH KaTATUTHUECKUH pudOopMUHT
HedTH, TepepadoTKa KOKCOBOTO Tra3a M KaMEHHOYroJbHOH cMoubl. JlabopaTopHbie METOMIbI
cuHTe3a: peakuus Bropra-durrtura u Apyrue peakuu Kpocc-CoueTaHusl, allKUJIMPOBAHUE apeHOB
no @punemo Kpadrcy, BoccraHOBIIEHHE >XMPHOAPOMATHYECKUX KEeTOHOB (peakius Kiknepa-
Bonwda, peakuus KniemmeHceHa), TpoTOIN3 apuiIMar HUATAJIOT€HUIOB.

CpoiictBa apeHoB. KaramuTuueckoe ruipupoBaHuE€ apeHOB, BOCCTAHOBJIEHUE apeHOB 1o bépuy,
doroxummuueckoe XiopupoBaHue OeH3oia. Peakuum 3aMemnieHuss BOAOpoaa B OOKOBOW Iemu
aNKWIOeH30J10B Ha rajgored. OKucIeHHE aTKuiIOEH30JI0B U KOHJEHCHUPOBAHHBIX apOMaTHUYECKUX
YTJI€BOAOPOJIOB /10 KAPOOHOBBIX KUCIOT, aJIbJETUI0OB U KETOHOB.

9. Peakuum 3/1eKTpOGHILHOI0 3aMelleHHs] B ApOMATHYECKOM PSLY

Knaccudukanus peakiuii apoMaTHYECKOTO IEKTpodUiIbLHOTO 3aMmernienus. O01mue npecTaBIeHus
0 MEXaHU3ME€ peaklUUi, KUHETHMYECKUH H30TOMHbIM 3(P(EeKT B peakmusx >IeKTPOPUILHOTO
3aMelleHusl BoJopoa B OeH30JbHOM Kouiblie. IlpeacraBnenue o m- u o-koMmiuiekcax. CTpykrypa
MepexXoHOT0  cocTosiHus.  M3oTomHbIi  OoOMEH BojAopoja Kak MpocTeHas — peaxius
ANEeKTPOGUIBHOTO 3aMelleHUsl. APEHOHUEBBIE MOHBI B PEAKLHUAX DJEKTPOPHUIBLHOTO 3aMELICHHUS.
BnusiHue mnpupoasl 3aMecTUTeNss Ha OPHEHTAlMI0 M CKOpPOCTh PEaKIHMH AJIEKTPOPUIBHOTO
3aMeleHusl. DJIEeKTPOHOJOHOPHBIE M 3JIEKTPOHOAKIENTOpHbIE 3amecTuTenu. CoriacoBaHHas M
HECOTJIaCOBAHHAsl OPUEHTAIIMS IBYX MJIM HECKOJIbKUX 3aMECTHUTENEH B apOMaTHUECKOM KOJIbLIE.
HutpoBanue. Hurpyromue arentsl. Mexanusm peakiuu HUTpoBanus. HutpoBanue OeHzona u ero
3aMenieHHbIX. HutpoBanme HadTtaimaa, OudeHuna w  Apyrux  apeHoB. [lomyuenue
nonuHuTpocoenuHeHuil. [TonsTHe o unco-arake u unco-3aMenIeHU B peakLUUIX HUTPOBAHMUS.
l'anorenupoBanue. ['amoreHupyronime areHTbl. MeXaHu3M peakluy rajJoreHUpOBaHUs apeHOB U UX
MIPOU3BOIHBIX.

CynbdpupoBanue. Cynpdupyrommue areHTel. Mexanu3m  peakiuu. KuHetwmdeckuii  u
TEPMOJIMHAMHUYECKUI KOHTPOJb B peakUuu cyabdupoBaHus Ha mpumepe deHona U HadTaauHa.
OO6paTtumocTsb peakiuu cynbdupoBanus. [IpeBpaiienus cyabhOrpyIibl.

AnxunupoBanue apeHoB 1o ®puaemto-Kpadrcey. Ankunupyromye areHThl. MexXaHu3M peaKiluu.
[To6ouHbIe MpoLecchl M30MEpU3alUs ATKUIUPYIOIIET0 areHTa U KOHEYHBIX MPOAyKToB. CuHTE3
IUapui- W TPUAPUIMETaHOB. TpHAPUIMETUIIKATHOHBI, AaHUOHBI U paauKaibl. MeTonbl HX
TeHepUPOBAHUS U CTAOUIBHOCTD.

AnunupoBanue apeHoB mo @pupaento-Kpadrcy. Anmnupyromniue areHTbl. MexaHu3M peakiHH.
PernocenextuBHocTh ammnupoBanusi. @DopmunupoBanue 1o [arrepmany-Koxy wu apyrue
POJICTBEHHBIE pEaKIIUU.

10. HykseopuibHoe apoMaTH4eCKoe 3aMelleHne

OO01ue npeacTaBiIeHus 0 MEXaHU3Me HYKICO(PHIBHOTO 3aMeIeHHS.

1. MexaHu3M OTIICIUICHUSI-TIPUCOCTUHEHUSI Ha MPUMEPE TMpEeBpallleHus TrajloreHOEeH30710B B
deHONBI U apoMaTHYecKue aMHUHbl. MeTolbl TeHepUpOBaHHUS W (UKCAIUU JEruapoOeH3oma.
Crpoenue nerupoOeHsoa.

2. MexaHu3M MPUCOEINHEHUS-OTIIEINIEHUST SNAT, TPUMEPBl Peakuid U aKTUBUPYIOLIEE BIHSHUE
IEKTPOHOAKIIENITOPHBIX 3aMECTUTENEH. AHMOHHBIE O-KOMIUIEKCHI Mel3eHreliMepa U UX CTPOECHHUE.
3. Sn1-MexaHu3M apoMaTHUECKOrO HYKJI€O(HIBHOTO 3aMEIIEHUs B PeakLUsAX THAPOJIN3a KaTHOHA
apeHIUa30Husl.

4. MexanusMm Sgnyl B apomaruyeckoM psiiy M o0nacTh e€ro npuMeHeHus. MHumuupoBaHue
MOHPAIUKAIBbHOM LIenu.

11. I'anoreHnpon3BoaHbIE YIJIEBOAOPOI0B

N3omepus, HoMmeHkiarypa. CrocoObl MoJSydeHHUs M3 CIUPTOB, AIKAHOB, AJKEHOB; 3aMELICHUEM
aTOMa OJIHOTO rajoreHa aroMOM JpPYyroro, XJ0pMETUIMPOBAHUE APEHOB.

Peakiuyn HykI€0()UIBHOTO 3aMEIICHUs Y HACHIIIEHHOTO aToMa YIiiepo/ia B alIKUITraloreHuax Kak
METOJI CO3JAaHMsI CBSI3U YIUVIEPOJ-YIVIEPOJ, YIJIEPOA-a30T, YIJIEpOA-KUCIOPOJ, YriepoAa-cepa,
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yraepoa-pochop (mosryueHHWe — aNKWITAIOTEHUIOB, CIHUPTOB, THOJIOB, TMPOCTBIX A(PHUPOB,
HUTPOCOCIMHEHUH, aMHHOB, HUTPHUJIOB, CIOXHBIX 3GupoB u jp.). Knaccudukaius MexaHH3MOB
peakumii HykineodpmipHOro 3amemieHus. OcHOBHBIe xapakTepucTuku Sny1, Sn2  peakuuii.
DHepreTudeckuil mpopuib peakiuii.

Peakmmu Sn2tuma.  KuHeTnka, cTepeoxwMus, BallbJCHOBCKOe oOpamenue. [loHstne o
HYKJICO(QWIHPHOCTA. BiusSHUE NpUpoasl paavKala M YXOJMIIeH Tpynmbl cyOcTpara, MPHPOIBI
HYKJICO(MIHPHOTO areHTa U PacTBOPHUTENS Ha ckopocTh Sn2 peakruid. [Tpuammn XXKMKO.

Metoa Mex(a3HOTO IepeHoca U €ro0 UCIOJIb30BAHNE B OPraHMYECKOM CHHTE3E.

Peakiuu Sy1 tuma. Kuneruka, crepeoxumust, 3aBUCUMOCTh Syl mporiecca OT nMpupoisl paaukana,
yxosuiei rpymmsl, pactBoputens. KapookaTnonsl, (pakTopsl, onpenensionme uX yCTOHIYUBOCTb.
[leperpynnupoBku KapOOKaTHOHOB. MeTo/bl TeHepupoBaHUs KapOokaTHoHOB. [loHsTHE 00
HMOHHBIX Tapax.

MeTop! MOTY4YeHHS TAIOT€HAIKAHOB U3 aJIKaHOB, aJIKEHOB, CITUPTOB.

12. Peakumu 3 1TMMUHMPOBAHUS

Peakuun osnumunupoBanusi.o- W B-anumunupoBanue. Kiaccudukanus MmexaHusmoB  [-
smumunupoBanusi: E1, E2 u Elcb. Hanpasnenne snumunupoBanus. [1pasuna 3aitiiea u 'odpmana.
Crepeoxumusi STUMUHUPOBAHUS: ClU-H U aHMU-dTUMUHUPOBaHNE. BiusHMe TPUPOIBI OCHOBAHUS U
YXOJAIIEH Tpynmbl Ha HanpasiieHne oTmeruieHns. Korakypennus npoueccoB E2 u Sy2, E1 u Syl
@dakToppl BIMSIONIME HA ATy KOHKypeHNwuio. Mcrmonp3oBaHWe peakiui [->IUMUHUPOBAHUS B
rajoreHajKaHax Jyisi CHHTE3a aJKeHOB, IUEHOB M aJIKWHOB. BiusHHE KOH()OPMAIMOHHOTO
MOJIOKEHUS (DYHKIIMOHATBHBIX TPYNN B HHUKJIOATKAHAX HAa WX PEAKIUOHHYIO CIIOCOOHOCTH Ha
MpUMepe PeaKIuii 3aMeIIeHUs, OTIICTUICHHUS.

Peaknun  wonmumuHupoBaHusi.  ['eHepupoBanue  kapOeHoB. KapOGenbl -  dgacTWIl ¢
JIBYXKOOPJUHUPOBAHHBIM aTOMOM yriepona. [lpucoenuHeHune CHHIJIETHBIX U TPUIUIETHBIX
kapOeHoB Kk ankeHaMm. [loHsTre o kapoeHonax. B3anmoelicTBre KapOCHOUIOB C aJIKEHAMMU.
B3anMopelicTBue ramoreHalkaHOB ¢ MeTaiaMu (0Opa3oBaHWE pPEaKTHBOB ['puHBSpa, peakius
Bropma).

BununranoreHuapl Kak COeIMHEHUS C TOHWKEHHON MOIBIKHOCTHIO aTOMa TajioreHa.

13. MeTajjioopranu4yecKkue coeMHeHM sl

JIuTuit 1 MarHUHOpPraHuYeCcKrue COeIMHEHNs. MeToabl CUHTE3a: B3aUMOJICHCTBHE METaJlIa C aJIKUJl
win apwirainorenunamu. llpencrasnenue o mkane CH kucioTHocTH yriieBoaopoaoB. CTpoeHue
peakTuBOB ['puHbsipa, paBHOBecue ¢ auankuiamaraueMm (ypaBHenue B.Illnenka). Jlutwii wu
MarHuiopraHn4eckue COEAUHEHMS] B CHHTE3€ YIJIEBOJAOPOJOB, CIHUPTOB, albJIETHI0B, KETOHOB,
KapOOHOBBIX KUCIOT. [lnankuin- u quapuikynpatsl. [lonyueHue u npuMeHeHHEe 3TUX KOMIUIEKCHBIX
COCIMHEHUN MJi CHUHTEe3a MpPEAeTbHBIX YIJIEBOJOPOJOB, IHWEHOB, CIIHPTOB, HECUMMETPHYHBIX
KETOHOB M B PEAKIUAX COMPSDKEHHOTO MPUCOCTUHEHHS K 0-, [-HEHACHIIIEHHBIM KapOOHUIBHBIM
COEIMHEHUSIM.

14. I'napoxcunpon3BoaHbIe YIJIeBOAOPOA0B

OpHoaTtoMmHble cOUPTHI. ['oMonorumveckuil psan, kKiaccudukaius, U30MepUs W HOMEHKIATypa.
MeTo1bl TOTY4YEeHHUS: U3 AIKEHOB, KAPOOHMIIBHBIX COEIMHEHHI, TaIOT€HAIKAHOB, CJIOXKHBIX 3(pUpoB
1 KapOOHOBBIX KUCIIOT.

CpoiictBa crupTtoB. Crnupthl, kak cnabeie OH-kucmotel. CrnupThl, Kak ocHoBaHus Jlbromca.
3amelnieHre TUAPOKCUIBHON TPYIIBI B COUPTAX Ha TajoreH (MoJ ACWCTBHEM TalloT€HOBOOPOIOB,
rajioreHusIoB docdopa, XJI0pUCTOro TnoHmna). Mexanusmel Sy1, SN2, U cTepeoXUMUS 3aMEeeHHS,
TUAPUAHBIE TIEPErpyNImUpOBKA  KapOOKAaTHOHOB  (PETPONMHAKOIMHOBAs MEPETPYHIHPOBKA).
Herunpararnust cnuptoB. OKUCICHUE MEPBUYHBIX CIUPTOB 10 adbACTHUAOB U KaPOOHOBBIX KHCIIOT,
BTOPUYHBIX CIHUPTOB JO KETOHOB. PeareHThl OKHCIIEHHS Ha OCHOBE XPOMOBOIO AHTHUIPHUAA U
JBYOKHCH Mapraiiia. MexaHu3m OKUCJIEHHS] CHUPTOB XPOMOBBIM aHTHIPUIIOM.

JIByxatroMHble cnupThl. MeToapl cuHTe3a. CBOICTBA: OKUCIEHHUE, allMJIMPOBaHUE, JEruapaTalus.
OxucnurensHoe  pacuieruieHne  1,2nuonoB  (MlogHas — KUCIIOTa,  TeTpaamerar  CBHHIIA).
[IuHakoIMHOBAs EPErpyNIUPOBKA.
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®enouibl. MeToibl MOJTydeHHUs: IEeJI0YHOE TUIABJICHHE apeHCYIb(POHATOB, 3aMeIeHHE TaJoreHa Ha
THJIPOKCWII, THUAPONIU3 cojei apeHauazoHus. KymoubHbI cnoco® moxydeHus ¢eHona B
IIPOMBIIIJIEHHOCTH.

CroiictBa (enonoB. @enonbl kak OH-kucnotsl. CpaBHEHHE KHUCIOTHOTO XapakTrepa (EeHOJIOB U
CIHUPTOB, BIMSHUE 3aMECTHTENCH Ha KUCIOTHOCTh (eHosoB. OOpa3oBaHHE MPOCTHIX U CIOMXKHBIX
3¢upoB ¢enosoB. Peaknuum 3meKTpoPUIBHOTO 3aMEIICHHS B apOMaTHUYECKOM siape (EeHOJIOB:
raJIOrTeHUPOBAaHUE, CYIb(UPOBAHNWE, HUTPOBAHME, HUTPO3UPOBAHHUE, COYETAHHE C COJSIMU
Ma30HUS, aJKuiIupoBaHue M auunupoBanue. lleperpynnupoBka @puca. KapOokcunmpoBanue
(beHoNATOB 1menovHbIXx MeTaiioB 1o Kosbbe. @opmunmpoBanue ¢enosioB mo Peiimepy-Tumany,
MEXaHHU3M 00pa30BaHMs CATUIIWIOBOTO anbaeruaa. GopmunmpoBanue GpeHooB Mo BuibcMaiiepy.
[leperpynnupoBka amuinioBsix 3¢upos ¢penonoB (JI.Knsiizen). Oxucienue GpeHoaoB, B TOM 4HCIe
MIPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [IoHsTHE 00 apOKCUIBHBIX pajvKaax.

15. IIpocteie 3¢upbl

[Ipocteie 3¢upsl. MeToabl NoaydYeHUs: peakuuss BunbsMcoHa, ankOKCUMEPKYPUPOBAHHUE AJIKEHOB,
MEXMOJIEKYJIsipHast IeruipaTalusi ClIupToOB.

CpoiictBa mnpocThiX 3(upoB: 00pa3oBaHHME OKCOHUEBBIX COJIEH, paclIelieHue KHUCIOTaMU.
I'unponepoxcunpl. [lomydenue u cBoicTBa o-rasoreHdupoB. BunuiioBsie 3upsl UX MONTydeHHE
(U3 aneTusIeHa U o-rajJoreHpUpoB)

Kpaynadupsl. [lonyuenue u npuMeHeHNE B CHHTETHYECKOW TPAKTHKE.

Oxcupanbl. CrocoObl  mosyueHusi. PackpbpiThe OKCHUPAHOBOTO IMKJIA MOA  JEHCTBUEM
ANEeKTPOGUIBHBIX U HYKJICO(DUIbHBIX areHTOB.

16. Aabaeruabl 1 KETOHBI

N3omepuss u HOMeHKiIaTtypa. MeToapl MOJMy4EHHUS abJErMJ0B M KETOHOB H3 CIHPTOB,
MPOM3BOJHBIX KapOOHOBBIX KHCIOT, aJdKEHOB (030HOJMW3), AaJKUHOB (THAPOOOPHpPOBAHHE,
ruaparanus 1o KydepoBy), Ha OCHOBE METAUIOPraHUYECKUX COCAMHCHHWH. AIMIMpPOBAHUE H
(bopMmIMpOBaHUE apoMaTHYECKUX coeauHeHui. I[IpomsblnuieHHoe moydeHue ¢opMmaibieruaa,
aneranpaeruaa (Bakeprporiecc) v BBICIINX aJIbICTHAOB (THAPO(DOPMILITMPOBAHKE).

Crpoennie kapOOHWIBHOM TpYNIbl, €€ MOJSAPHOCTh W MOJSAPU3YeMOCTb. BiusHue npuponsl u
CTPOEHUs paJuKajia Ha KapOOHUJIbHYIO aKTUBHOCTb.

Xumnueckue cpoiicrBa. OOuIMe NpecTaBIeHUs O MEXaHU3ME HYKJICO(PHUIBHOTO MPUCOECTUHEHUS
110 KapOOHMJIBHOM IpymIe ajabAeruoB U KeToHOB. KucnoTHbINA 1 0cCHOBHOM Katanu3. KucinotHocTh
Y OCHOBHOCTb KapOOHMJIbHBIX COEJUHEHUH.

Kero-eHonpHas Tayromepus. EHonM3anus anpaeruioB 1 KETOHOB B peakUUsX rajoreHUpOBaHUS,
M30TOITHOr0 OOMEHa BOJOpOJAa M paleMH3alMM ONTUYECKU aKTHUBHBIX KETOHOB. KHCIOTHBIN M
OCHOBHOM KaTaJIu3 3TUX PEaKLUH.

Kero-eHonpHas Tayromepus KeTOHOB,l,3-mukeToHoB U 1,3-keTondupoB. BrusHue cTpyKTypHBIX
(GakTOpPOB M MPHUPOJIBI PACTBOPUTEINIS HA IOJIOKEHUE KETO-€HOJbHOI'O PABHOBECHS U 3aBHCHUMOCTh
ero ot cooTHomeHuss CH u OH kucinotHocTH KeToHa M eHousa. J[BoMCTBEHHas peakUOHHas
CIOCOOHOCTh €HOJIAT-MOHOB. MIHTepnpeTanus naHHbIX B paMkax npuHuuna XKMKO.
AJIKUIMpOBaHKE U aAlIUJIMPOBAHUE EHAMHUHOB.

ANbIONIBHOKPOTOHOBAsT KOHJAEHCALMS aJIbJIETMIOB U KETOHOB B KHUCJIONM M ILEJIOYHOW Cpere,
MexaHu3M peakuuid. HampaBieHHas anpJojibHAs KOHJCHCALUS PA3HOMMEHHBIX AallbJETHIOB C
UCIOJIb30BAHUEM JIMTHEBBIX, OOpPHBIX EHOJSATOB M KpeMHHMEBBIX 3(upoB eHosoB. KonaeHcarus
QJIBJIETUZOB U KETOHOB C MAJOHOBBIM 53(QUPOM U JAPYITMMH COEIUHEHUSMH C aKTUBHOM
METHJICHOBOH Ipynmnoil. AMMHOMETUIMPOBAHUE albJIETUIOB U KeTOHOB (ManHUX). benzonHoBas
KOHICHCAIHsL.

BoccraHoBiieHNE anbAeruioB U KETOHOB 0 CIIUPTOB, PEAreHThl BOCCTAHOBIIEHUS; BOCCTAHOBIIEHUE
C=O-rpynnsl 10 CHp-rpynmsl: peakuun Kiknepa-Bonbda n Knemmencena. Mon-panukanbHas
JUMEpPU3alHsl albJeTUI0B U KETOHOB. OKHCIIEHUE allbJIETUI0OB, peareHThl OKuciaeHus. OKucIeHne
KETOHOB Tnepkucioramu 1o baiiepy-Bumurepy. /lMciponopiyMOHMPOBAHHUE aldbAETUAOB I10
Kannumuapo (npsimast ¥ nepekpecTHasi peakiium)
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o, P-HenpenenbHble anmpaeruapl M KETOHBL. MeTOAbI MMOJIydeHHs: KOHJAEHCALMU, OKHCIICHUE
ATWIOBEIX criiupToB. CompspkeHHWE KapOOHWIBHOW TPYIIBI C JBOWHOW YIIIEPOJI-YTIEpOHON
cBsi3bto. Peakium 1,2 u 1,4npucoeauHenusi TMTHHOPraHUYECKUX COSAUHEHUH, TPHAIKUIOOPAHOB,
JUAJIKUII U JUapUIKYNIpaTOB, aMUHOB, LIMAHUCTOTO BOAOPOJA, FaJIOr€HOBOI0poA0B. ConpsikeHHOE
MIPUCOEANMHEHUE CHOJISTOB U eHaMUHOB (Mmuxasin).

Boccranosnienue o, B-HenpeaeabHbIX KapOOHMIBHBIX COCTUHEHUH.

17. KapOoHoBbIe KHCJIOTBI U UX POU3BOJAHbIC

Knaccugukanus, HoMeHKIAaTypa, H3oMepHs. MeToabl CHHTE3a: OKUCICHUE MTEPBUYHBIX CIIUPTOB U
aJIbJIETUJI0B, AJIKEHOB, AJIKMHOB, AJIKWJIOEH30JI0B; TMAPOJIN3 HUTPWIOB M JPYTHX HPOU3BOIHBIX
KapOOHOBBIX KHCIIOT; CHHTE3 Ha OCHOBE METAJUIOOPTaHUYECKUX COCTMHEHUN; CHHTE3bl Ha OCHOBE
MaJIOHOBOTO U alleTOYKCycHOro 3¢upoB. [losryueHue MypaBbUHOM KMCIOTHI U YKCYCHOM KHCIIOT.
Crpoenne kapOOKCUIBHON Tpynnbl U KapOokcuiaatnoHa. PU3MKO-XMMHUYECKHE CBOMCTBA KHCIOT:
accouuanus, auccouuanus. KucinoTHOCTb, €€ 3aBUCHUMOCTh OT MHAYKTHBHBIX 3(deKToB
3aMEeCTUTENEN, OT XapaKTepa U MOJI0KEHUSI 3aMECTUTENEH B aJIKUIbHON LIENH U OEH30JbHOM SIJIpe.
lanorenupoBanue kucinotr mno [emo-Donerapmy-3enuHckomy. [luponuTudeckas KeTOHHU3AIUS,
AJIEKTPOJIN3 CoJiel KapOOHOBBIX KUCIOT 10 Kobbe, 1ekapOoKCHITMpPOBaHHE 10 X YHCIUKKEPY.
lanorenanrunpuapl. Ilomyyenne ¢ momolplo ramoreHuI0B  (ocdopa, THOHUIXIOPHUAA,
OKcanuxjopuaa, oensomnxiaopuaa. CBoiicTBa: B3aUMOIEHCTBUE C HYKJICO(DUIbHBIMH peareHTaMu
(Boza, CIUPTHI, aMMHAaK, aMUHbI, THJIpa3uH, METAIUIOOpraHu4eckue coeiMHeHus). BocctanoBnenue
70 anblaeruioB no Po3eHMyHIy M KOMIUIEKCHBIMU THJIpHUJIaMU MeTauloB. B3aummopelicTBue
JIMa30MeTaHa ¢ TaJoreHaHTuApUIaMHi KapOOHOBBIX KUCIIOT (peakuusi ApHaTa-DicTepara)
Aurunpunel.  MeToasl  TOJy4YeHMs:  AeTHAparanus  KUCIOT ¢ nomoulpio  PyOs  u
(dTaneBoroaHryApuaa; alUIUpPOBaHUE coJIed KapOOHOBBIX KHUCIOT XJOpaHruapuaamu. Peaxuuu
AHTUAPHUJIOB KUCIIOT ¢ HyKiIeoduiaamu. Peakmus [lepkuna.

Keren. [Tomydyenue u cBoiicTBa.

Cnoxubie 3¢upbl. MeTonsl ToNydeHHS: d3TepuduKanus KapOOHOBBIX KHUCIOT (MEXaHHU3M),
AMIMPOBAHUE CIIUPTOB M MX AJKOTOJIATOB AlMITAION€HUAAMH U aHTUAPUIIAMU, AIKWIMPOBAHUE
KapOOKCHUJIATUOHOB, PEaKIMH KHUCIOT C JMa30METaHOM, aJKOroJIU3 HUTPUJIOB. MeToabl CHHTe3a
LUUKIUYECKUX CIOXHBIX 3(QHUPOB, JAKTOHOB. Peakiuu cloXHbIX 3(GUPOB: TUAPOIU3 (MEXaHHU3M
KHCJIOTHOTO M OCHOBHOT'O KaTajiu3a), aMMOHOJIM3, NepeaTepu(uKaIis; B3auMOJIecTBUE ¢ MarHui
U JIMTUMOPTraHUYECKUMHU COCIMHEHMUSIMH, BOCCTAHOBJIEHHME [JI0 CIHMPTOB M  aJbJCTHJIOB
KOMIUJIEKCHBIMU  THUApUJIAMH  MeTayuioB; ciiokHoddupnas (JI. Kusiizen) u  anusiouHoBas
KOH/JICHCALlUH.

AIIETOYKCYCHBIN 3()Up M €ro UCIoJIb30BaHUEe B cuHTe3e. Keto-eHombHas tayromepus 3¢upos 1,3-
KETOKUCTIOT U 1,3-TUKEeTOHOB, aMOHIEHTHBINA XapaKTep €HOJST-UOHA.

Amugpl. CtpoeHue KapOaMOWJIBHOW Trpynmbl. MeToabl MOJy4YeHHS: alWINpOBaHHE amMMHUaka U
aMHUHOB, MUPOJIU3 KapOOKCHIIATOB aMMOHHUS, TUAPOJIN3 HUTPHIIOB, EPErPYNIHUPOBKA OKCUMOB IO
bexmany. CuHTE3 IUKIMYECKUX aMHUAOB, JlakTamoB. CBOWCTBA: T'MAPOJIM3, BOCCTAHOBIIEHHE [0
aMUHOB, JeruapaTtanus aMu0B. [ToHsTHE O cekcTeTHBIX neperpynnupoBkax. [leperpynnuposku A.
l'odmana, T. Kypunyca. B3aumoaeiictBue aMuioB ¢ a30THCTOM KUCIOoToH (peakuus byso).
Hutpuiiel. MeToabl moydeHus: Aeruapatanus aMmua0B KucioT (¢ nomoinsio PoOs, SOClp, POCls),
ANKWIMPOBaHUE LMaHUIMOHA. CBOMCTBA: THUIPOIU3, aMMOHOJIM3, BOCCTAHOBJIEHHE 1O aMHUHOB,
B3aMMOJICMCTBHE C MAarHMi W JIMTUMOPraHWYECKUMM COeauHEeHUsMU. Peakuusa Purrepa,
oOpa3oBaHUE UMUIATOB.

[IpousBo/iHBIE YrOJBHOM KHUCIOTHI: (POCTEH, MOYEBHHA M €€ MPOHU3BOAHBIC, A(PHUPHI YrOIbHOU
KHUCTIOTBI, H30IMAHAThI, YpeTaHbl, ceMHuKapOa3ui, KcaHToreHaThl. [losyueHue W OCHOBHBIE
CBONCTBA.

JIByXOCHOBHbIE KHCIOTbI. METOJbl CHHTE3a: OKHUCIMTENbHOE PpACIIEIUIEHUE IMKIOOJE(PUHOB U
[UKITNYECKINX KETOHOB, OKHCIICGHHE MOJHUATIKWIOEH3070B. [TlaBHBIE MpeACTaBUTENH: IIaBelieBas
KHCTIOTa, JOUATUJIIOKCANAT B CIOXHOY(DUPHOW KOHACHCAlMU. MaloHOBas KHUCIOTa: CHHTE3Bl C
MaJOHOBBIM 3(UpoM, peakiust Muxadsis, koHaeHcanuu ¢ anpaeruaamu (Kuésenarens). SnTapHas
KHCTIOTa, €€ aHruApuja, uMua, N-OpoMCyKIMHUMHUA. AmunuHoOBas kuciota. KoHaeHcanus
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JlukmaHa. AUMIOMHOBash KOHJIEHcauusi 3(QUpOB JAMKApOOHOBBIX KHCIOT KaK METOJ| CHHTE3a
CPEIHUX U MAKPOIMKIIOB.

draneBas u TepedraneBas KHCIOTHI, TPOMBIIUICHHBIE METOIbI MMOTydeHus. DTaeBbIil aHTUPH],
(GTamUMKI ¥ €r0 UCTIOJIb30BaHNE B CHHTE3E.

a-, B-HempenenbHbple kucinotel. MeToapl cuHTE3a: JAeruapartanusi [J-OKCHKUCIOT, peakuus
Kuésenarens, peakuus Burrura, peakuus [lepkrHa, CHHTE3 KOPUYHBIX KUCIIOT.

Peakiuun mpucoenuenuss no aBoiHoM C=C-cBsa3u. CrepeoXuMusi MPUCOSAUMHEHUS TaJOTeHa U
THJIPOKCHITMPOBAHUS nepkucioramu 1o Baruepy (KMnQOy).

®dymapoBas U MaJI€UHOBasE KUCIIOTHI.

AneTuneHanKapOOHOBas KUCIIOTA.

18. XuHOHBI

[Tonyuenue o- u n-6eH30- U HaQTOXMHOHOB. CBOMCTBA XMHOHOB: MOJIyYEHUE MOHO- U IMOKCHUMOB,
MIPUCOEMHEHNE XJIOPUCTOTO BOAOPOJA, aHWJIMHA, YKCYCHOI'O AaHTHAPUAA, CIUPTOB, PEaKUus C
mueHamu. ComocTaBieHHE CBOMCTB XMHOHOB M 0-, P-HENpeaerabHbIX KETOHOB. BoccraHoBieHue
XMHOHOB. XJIOPAHUJI, €TO UCTIOJIB30BaHME ISl OKUCICHUS U MOJy4eHne. XUHTHApoH. KomIuiekcsl ¢
nepeHocom 3apsiga (KII3). Cemuxunonsl. [lonstue 00 aHmoHpamukanax. [UIPOXWHOH Kak
UHTUOUTOP CBOOOJHOPAAMKANIBHBIX pPEaKIHUil. AHTPAaXWHOH: TOJYy4YE€HHE, MpPEJCTaBICHUE O
CBOMCTBAX U NpUMEHEHUE. AJIN3apHH.

19. Hurpocoeaunenust

Hutpoankanbsl. Metoapl cuHTE3a M3 AJIKWITAIOTCHUIOB (aMOMACHTHBIA XapaKTep HUTPUT-HOHA),
HUTpoBaHue ankaHoB 10 KownoBamoBy. CrpoeHune HuTporpynmbl. CBOICTBA HHUTPOAIKAHOB:
KHCJIOTHOCTh M TayTOMEpHUS HUTPOAIKAHOB, PEAKIUH HUTPOAIKAHOB C Aa30TUCTOW KHUCIIOTOH,
raJloreHaMy, KOHJEHCallus C KapOOHUJIBHBIMM COEAMHEHUSMHU, BOCCTAHOBJICHHE B aMUHBL
Tayromepus HUTPOAIKaHOB.

ApoMaTH4ecKue HUTPOCOEINHEHUA. BOCCTaHOBIIEHHE HUTPOAPEHOB B KUCJIOW M LIETOYHOUN Cpeje.
[IpomexyTouHbie MPOTYKThI BOCCTaHOBJICHHS HUTPOTPYIIIIHI (HMTPO30COEIUHEH NS,
apUITHIPOKCUIIAMUHBI, a30KCH-, a30- U TUIPA30COeNMHEHHUs). beH3nauHoBasi neperpynmnupoBKa.
BoccranoBnenne omHOW HHUTpOTpyNmbl B TOJUHHTpoapeHax. (Opa3oBaHHWE KOMILJIEKCOB C
MEPEHOCOM 3aps/a.

20. AMUHBI

Knaccudukanusi, u3oMepus, HOMEHKIATypa aMHUHOB. MeTOAbl MOJIy4EHUS: aJKUIUPOBAHUE
aMMuaka W amuHOB 10 lodmany, dramumumaa xkamms (I'aOpudiab), BOCCTaHOBIICHHE
a30TCOJICPKAIINX  MPOU3BOAHBIX  KAPOOHUJIBHBIX  COCIMHEHUH U  KapOOHOBBIX  KHCIOT,
HUTPOCOEIMHEHNH, ankmia3uaoB. [leperpynmupoku ['odpmana u Kypumyca. BoccranoBuTtensHOE
aMUHUpPOBaHUE KapOOHWJIBHBIX COeQUHEHHH. B3aumopeilicTBue anbAETUAOB U KETOHOB C
dhopmuarom ammonus (Jlerikapr).

CrtpoeHre aMUHOB, XUMUYECKHE CBOMCTBA. AMUHBI KaKk OCHOBaHHs. CpaBHEHHE OCHOBHBIX CBOWCTB
MIEPBUYHBIX, BTOPUYHBIX, TPETHUUHBIX anu(paTUUECKUX U apOMATHUECKUX aMHHOB. BiusHue Ha
OCHOBHOCTh aMHMHOB 3aMECTUTENIel B apOMaTHUECKOM sjpe. AJKWINPOBAHWE U alUIUPOBaHUE
aMuHOB. TepMuyeckoe pa3loKEeHHE TUIPOKCUAOB TeTpaalkwiamMMmMoHus 1o [odmany.
Nnentuduxanuss u pasleneHre MEepPBUYHBIX, BTOPHUYHBIX M TPETHYHBIX AMHUHOB C TOMOIIBIO
6eHzoncyabdpoxiopuaa (mpoda Xuncoepra).

BzaumoneiicTBue TEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX alu(PaTHYECKUX U apOMATHUECKUX
aMUHOB C a30THUCTOM KHUCIOTOW. OKHCIIEHHE U TaJlOTeHUPOBAaHME aMUHOB. Peakuuu
ANEeKTPOUIBHOTO 3aMelieHuss B OCH30JbHOM  SApe apoOMaTHYeCKUX aMHUHOB, 3allluTa
AMUHOTPYMIIBL.

21. /InazocoequHeHUs

Oo6mue mnpencraBineHuss o0 anudarndeckux aAMa3zocoeAUMHEHUSX. J[nazomeTaH, AMAa30YKCYCHBIN
a¢up, 0-AMa30KapOOHUTBHBIC COCTUHEHUSL.

ApomaTuueckue JauazocoequHeHusd. Peakuuu Iua30oTHUpOBaHUS MEPBUYHBIX apOMATUUYECKHX
aMUHOB. YCJIOBUSI JUA30TUPOBAHHUS B 3aBUCUMOCTH OT CTPOEHHUS aMUHA. MexaHu3M, Npupoja
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HUTpo3upymwolero areira. CTpoeHME M yCTOMYMBOCTb cOJied Aua3oHus. KuCIOTHOOCHOBHBIE
PaBHOBECHS C yYaCTUEM KaTHOHA apEHINa30HUS.

Peakuuu nua3ocoeMHEHUH € BBIJICIEHUEM a30Ta: 3aME€Ha JAMA30rPYNIbl Ha THIPOKCUII, TaJIOTEH,
LIMaH, HUTPOIPYIIy M BOJOpoA. Peakuuu apuinvpoBaHUs apOMaTHUYECKUX COEAMHEHUN COJISIMU
aperauazonus (I'ombepr).

Peakuun pauasocoeauHeHuid 0e€3 BbLAEIEHUS a30Ta: BOCCTAHOBJIEHUE O apWITHJIPa3UHOB,
azocoueraHne. A30COUETaHHME KaK peakmus dSJICKTPOPHUIBHOTO  3aMmemieHus. A30- H
JIMa30COCTABJISAIONINE, YCIOBUE COUETaHUs C aMUHAMU U (peHosIaMU. A30KPACUTENH.

22. I'eTepoumkjInyecKkme coeMHEHNs

Knaccugukamus reTeponnkioB, HOMEHKIIATypa.

[IaTnuieHHblE apOMAaTUYECKUE TE€TEPOLUKIIBI C OAHUM rerepoatoMoM. DypaH, THO(EH, MUPPOIL.
Cunre3 u3 1,4-nmukapOonmnbHbiXx coenunenuit ([laams, Kuopp), cuntes mupposoB no Kuoppy,
B3auMHble Tniepexoabl (peakuus HOpweBa). ApomaTtudHOCTh. MonekynspHble mT-OpOUTaIH
MATUYWIEHHBIX apOMaTUYECKUX T€TEPOLIUKIIOB C OJHUM reTepoaroMoM. Peakiuu aekTpopuibHOTro
3aMeleHUs] B MSATHUWICHHBIX apOMaTHYECKUX TeTepOLMKIAX: HUTPOBAaHUE, CYyIb(UPOBAHUE,
raJIoreHHpoBaHue, GOpMIIIMPOBaHUE, aluiIpoBaHue. OpHueHTanus 31eKTPOo(UIBHOTO 3aMEIIEeHHUS.
Peakuuu, xapakrepusymomire ¢pypaH Kak TUeH.

Wnnon. CuHTEe3 NpoU3BOAHBIX MHJO0JIAa M3 (QeHwIryapasuHa u KeroHoB (PDuiep). Peakium
ANEeKTPOUIBHOTO 3aMEIIeHHs] B MUPPOJIBLHOM KOJbIIE MHIOJA: HUTPOBAHUE, (POPMIIMPOBAHUE,
raJloreHUpPOBaHUE.

HlecTnuneHHble apOMaTUYECKHE TeTEPOLUKIbl C OJHHUM TrerepoaToMoM. [IMpUANH, XUHOIMH U
M30XUHOJIMH. CUHTE3 XMHOJIMHA U 3aMEIICHHBIX XMHOJIMHOB U3 aHWIMHOB 110 Ckpaymny u JleOHepy-
Munepy. ApOMaTH4HOCTh NUPUAMHA, MOJIEKYJSIpHblE TopOWTanu nupuauHa. IlupuanH wu
XMHOJIMH KaK OCHOBaHUWsA. Peakuuy nupuIuHa M XMHOJIMHA ¢ ajlKwiragoreHuaamu. OKHCIEHUE U
BOCCTAHOBJICHHE IHUPUAMHA U XUHOJHMHA. Peakuuu 31eKTpo(UIbHOTO 3aMELICHUs B NMUPHUIUHE U
XWHOJIMHE: HUTPOBaHUE, Cylb(pupoBaHue, ranorenupoBanue. N-OKUCh NMUPUIMHA U XUHOJIMHA U UX
UCIOJb30BAHUE B peakUuMu HUTpoBaHusA. HykneopunbHoe 3aMelnieHHEe aTOMOB BOJOPOJA B
MUPUIUHE U XUHOJWHE B peaknusx ¢ amuaoM Hatpus (Unumnbabun) n GeHWwImmuTHEM. AKTUBAIUS
METUJIBHOU I'PYIIIBI B 2- U 4-METWINUPUINHAX U XUHOJIUHAX. 2-MeTUInupuauHbl 1 XUHOJIMHBI KaK
METUJICHOBBIE KOMIIOHEHTHI B KOHIECHCALUAX C AJIbACTHIaMHU.

23. AMMHOKHCJIOTBI, MeNTHAbI U 0€JIKH

Homenknarypa amuHOkucnoT. [IpuponHble aMUHOKHUCIOTBHL. XHPAJIbHOCTb aMHHOKHCIOT,
oOpasyromux npoTeuHbl. KHCIOTHO-OCHOBHBIE  CBONCTBA, aM(OTEPHOCTb AMHUHOKHCIOT.
N3osnexTprudeckas Touka. CUHTE3bI ttlaMUHOKHUCIIOT U pa3ielIeHUe paleMUu4ecKux GopM.

CBoiicTBa aMUHOKHUCIIOT: 110 aMUHOI'PYIIIE, KAPOOKCHITY, OKUCIIEHE aMUHOKHUCIIOT.

Homenknarypa nentunos. OCHOBHBIE IPUHIIUIIBI CUHTE3a MOJIMIIENTUAOB; 3alIUTa AaMUHOIPYIIIIbI U
aKTHBalMg KapOOKCHUJIbHOM rpynnbl. TBeprodasublii cuHTE3 nentuaoB. OOLME NPUHIMIIBI
OIpeNieNIeHUs] CTPOEHUs MenTuaoB U OenkoB. IlepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
6enxoB. [Tonarue o pepmeHTax u (epMEHTATUBHOM KaTallu3e.

24. YriieBoabl

MoHocaxapuasl U noaucaxapuisl. Kinaccupukamus M CTepeoXuMHss MOHOCAXapHIIOB. AJbJI03bI
(anmbIOTPEO3bl, aNbAONEHTO3bl, albJOreKco3bl) M KeTo3bl. CTepeoXuMusi aiplo3 U KeTo3 B
npoeknusax — @umepa.  [uximyeckue  momyaneTanud — albJOTEKCO3  IUIIOKONHMPAHO3bl U
rimoko(pypaHossl. o-, B-AHoMepsl. Popmynsl Xeyopca Ais aHOMEPHBIX MOHOCAXapuIOB.
Tayromepuss IUKINYECKMX W OTKPBITBIX (OpM B pacTBOpaX MOHOCAXapHJIOB, MYyTapOTalus
rioko3bl. Kondopmaru nupano3noro nukia. Peakiuu MoHocaxapuaos. [losyueHne riaMko3uioB
Kak oco0oif QopMbl IHMKIMYecKHX aneraie. CHHTe3 TMPOCTBIX M CIOXKHBIX 3(UPOB
MOHOCaxapua0B. OKHUCIEHUE alba03 10 albJOHOBBIX KHUCIOT, JIJAKTOHU3ALNS aJIbJJOHOBBIX KUCIOT.
HcueprnbiBatomiee OKUCIEHHE MOHOCAXapuI0B HOJHON KucinoTod. OOpa3oBaHHE 03a30HOB NpHU
B3aUMOJICHCTBMU C (eHmnruapasuHoM. CuHTe3 MoHocaxapuaoB 1o Kwunuanu, ®umepy u
nerpaganus no Bomo, Pyddy.
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Hucaxapunael (6103bl): MalbTO3a, LEI00M03a, JIaKTO3a, caxapo3a. Ilonucaxapuasl LesIoI03a U
Kpaxmail.

HyxknenHnoBble kuciorel. HykiIEMHOBBIE OCHOBAaHHs, HYKIEO3UAbl U HyKIeoTHAbl. [lepBuuHas
crpykrypa JHK u PHK. Hyxneorumneni cocras JIHK m PHK. Bropuunas crpykrypa IHK.
buonoruueckas gpynkuus JJHK. Buast PHK u ee posb B cunTese 6enka.

25. @uznveckne 1 GU3NKO-XUMHUYECKHE METO/AbI HCCJIEJOBAHNS B OPraHNYeCKONH XMMHHU
Wndpakpacnas cnektpockornus. Ilpupoma WK  cnexTpoB, cmocoObl HX  H300pakeHus,
XapaKTEPUCTUYECKUE YaCTOThI MOIJIOLICHUS.

OnexTpoHHas cnekrpockonus. llpupona cnexkTpoB, THUIBI 3NEKTPOHHBIX IEPEXOAOB, HUX
SHEPTeTUYECKUE XapaKTepuCTUKH. [IoHATHE 0 XpOMO(OPHBIX IPYNIUPOBKAX, CIIOCOO M300pakeHNUs
Y@ cnekTpos.

CriekTphl IPOTOHHOTO MarHUTHOTO pe3oHaHca. [Ipupoia, OCHOBHBIE XapaKTEPUCTUKN: XUMUYECKUI
CIBUT, THTEHCUBHOCTb, MYJIbTUIUIETHOCTh CUTHAJIOB IPOTOHOB; CIIMH-CIIMHOBOE B3aMMO/ICHCTBHE.
Macc-cniekrpomerpusi. OCHOBHbIE NMPHUHIIMIIBI, MOJIEKYJISPHBIM HOH, M30TOINHBIM COCTaB HOHOB,
OCHOBHBIE ITyTH (pparMeHTallny BaXKHEHIINX KJIACCOB OPraHUYECKUX COEAUHEHUH.

KoniokBUYM TIpOBOJMTCS TOCIAE HM3y4EHUS HOBOM TEMbl C IEJbI0 KOMIUIEKCHOM OIICHKHU
MOJTyY€HHBIX 3HAHUW MO pa3aeny.

Kpurtepun ouenku (B 02/1/1aX) KOJIJIOKBUYMOB

- 0 6amIoB BBICTABISETCS CTYIEHTY, €CIM CTYACHT HE MMEET Ipe/AcTaBieHHs 00 oOcyxkaaeMoM
paszzerne JUCHUILINHBI,

- 5 0anoB BBICTABJISETCS CTYIEHTY, €CIU CTYACHT MMeEeT (parMeHTapHble HpeJCTaBiIeHUs 00
o0cyX/1aeMOM pa3jiene JUCUUIUINHBL;

- 10 OGamnoB BBICTABISETCS CTYAEHTY, €CJIHM CTYIEHT HMMEET HEMOJHbIe NpeJCTaBlIeHus 00
oOcyxaeMoM paszfielie JUCIUTIIHBL

- 15 GayIOBBBICTABISICTCS CTYAEHTY, €CIIM CTYIEHT MMeeT Cc(HOpMHUPOBAHHBIC, HO COJEpIKaIlne
CYIIIECTBEHHBIE MPOOEIBI MPEICTABIICHUS 00 00CYKIaeMOM pa3/ieie TUCIUTLIAHEI;

- 20 6amIOBBBICTABISAETCS CTYIEHTY, €CIM CTYIEHT UMeeT CPOpPMHUPOBAHHBIC, HO COJEpI)KAIIHe
OTJIebHBIE MPOOEIIBI IPeICTaBICHHS 00 00CYkK1aeMOM pa3jiesie NUCIUIUINHBI;

- 25 OayyIoB BBICTABJISAETCS CTYIACHTY, €CIU CTYICHT MMeeT CHOPMHPOBAHHBIE CHCTEMAaTUYECKHE
MpeAcTaBICHUS 00 00CYKIaeMOM pa3zeiie TUCITUTUTHHBI.

[TepedyeHsr TpUMEPHBIX BOMPOCOB KOJUIOKBUYMOB I10 AUCITUILIHHE
«OPITAHMYECKAS XMW S»
Komnoksuym Nel
HYKJIEO®UJIBHOE 3AMEIIIEHUE B AJIMGATUYECKOM PALY
|. Bmenenue. Tunbl peakmuii. CriocoObl 00Opa3oBaHUs M pa3pbiBa CBs3eld B OPraHUYECKOU
Mouekyne. [Tonsitue cBo601HOTO paanKana u KapOOHHEBOIO HOHA.

Omnpenenenre peakuuud HYKICO(PWIBHOTO 3amelieHus. HykneoduibHble 4YacTHIBI M CyOCTparT.
Mexanusmbl Sy1 u Sy2. CtepeoxuMus peakiuii 3aMenieHusl.
@dakTopel, BIMSIOMIME HA XOJ HYKJICO(DUIBHOTO 3aMEIIEHUs: CTPYKTypa H OCHOBHOCTHh
HYKJIEO(UIBHOTO peareHTa, ero KOHIEHTPAIHs, SHEPTUS CBSA3H YXOIIeH TPYIIbI B pearupyroiei
MOJIEKYJIe, CTPOCHHE U pa3Mep paauKaJoB B CyOCTpaTe, BeJIMYMHA IMOJIOKHTEIHHOTO 3apsia Ha
aTaKkyeMOM aToMe€ YyIyepoja, mIpupoja pactBoputens. [leperpynmupoBKH, COMPOBOXKIAIOIINE
peakiuu HykiaeopuIbHOTO 3aMenienns. KOHKypeHIns peakiuil 3aMeIieHus U OTIIeTIICHUSI.
. Hcnonb3oBanne peaknuii HYKICOPWIHHOTO 3aMENICHHWs] B CHHTE3aX Pa3IUYHBIX
OpPraHUYECKUX COCAMHECHU.

1. 3amemienue rajouaa B aJKWITAIOTEHHIAX C IIENbI0 CHHTE3a YIJIEBOJOPOJOB, CIUPTOB,
MPOCTHIX PHUPOB 10 BUIBIMCOHY, CIIOXKHBIX 3(DUPOB, THOIPHUPOB, MEPKANTAHOB, HUTPHUIIOB,
PONaHUIOB, HUTPOCOCAUHEHMI, aMUHOB 1o ['odmany, ['abpuamo, [enenuny. CHUHTE3BI C
MaJIOHOBBIM 3(HPOM.

2. 3amernieHre TUAPOKCUIBLHON TPYMIBI B COUPTAX C IS0 CHHTE3a TaIONJIAIKUIOB, aMUHOB,

25



THOJIOB, CJIOKHBIX 3(UPOB MHUHEPATIHHBIX U KAPOOHOBBIX KHCIIOT.

3. 3amMenieHue aJKOKCHIBHON TPYyNNBl B MPOCTHIX 3(upax (pacumieruieHne MpocThIX 3(upoB).
B3anmMopelicTBre OKUCEH aIKEHOB C HYKJICO(MIbHBIMH PeareHTaMH.

4. 3amemeHue THIPOKCHIBHONW TPyNIbl B KapOOHOBBIX KHuciaoTaX. CHHTE3 TaJOUJaHTHAPHIIOB,
aMHJIOB M CIIOKHBIX 3(upoB. CpaBHUTENbHAs XapaKTEPUCTHKA AaIMJIMPYIOMIUX CBOWCTB
MIPOU3BOIHBIX KAPOOHOBBIX KHUCIIOT.

5. 3amernieHune alKOKCHIIBHOM IpymIibl B 3pupax KapOOHOBBIX KUCIOT. [ MAPOIN3, aMMOHOIH3 U
nepesTepruPUKAINS CIOKHBIX Y3PUPOB.

Kommoxsuym Ne2

KOHJIEHCALIMSI 1 TAYTOMEPU S KAPBOHUJIbHBIX COEJIMHEHUIM

DNEeKTPOHHOE CTPOCHHE KapOOHWJIBHOW Tpymmbl. XUMHYECKHE CBOWMCTBA albJETHI0B U
KETOHOB. AJIbJ0JIbHO-KPOTOHOBAsI KOHJEHCAIUS: METHJIEHOBbIE U KapOOHWIbHbIE KOMIIOHEHTHI,
KHUCJIOTHBI M OCHOBHBIN KaTanu3. CBs3b MEXAy CTPYKTYpPOW KapOOHMIIBHBIX COCAUHEHMH U UX
pEaKMOHHON CHOCOOHOCTBIO B PEAKIMIX allbJOJBbHO-KPOTOHOBOIN KoHJeHcanuu. KonaeHcanus
aJIbJIETUJI0B U KETOHOB MEXAY COOOM, € alleTOYKCYCHBIM 3(hUpOM, C HUTPOCOEIMHEHUAMU. Peakiumn
Kuépenarens u [lepkuna.
CnoxHoaupHass konzaeHcauus (peakuust Kusiizena). BryTpuMmonekynspHas KOHIEHCALUs
muddupoB (peakmusi ukmana). KonpmeHncanmst  cinoxHbIXx 3QupoB ¢ ketoHamu. OOHIHOCTH
MEeXaHH3Ma MepeYrCIEeHHBIX PEaKIINH.
benzonnoBas koHAeHcaus, €€ MeXaHU3M. AIIMJIOMHOBAs KOHJCHCALINS.
Peakmus ManHnxa (aMUHOMETHIIHPOBAHNUE).
Kero-enonpHas Tayromepus. EHonu3anus kapOOHUIBHBIX COSTUHEHUN O] ACHCTBUEM KHCIOTHBIX
Y OCHOBHBIX areHTOB. Y CTOWYMBOCTH €HOJIBHBIX (hOPM.
JIBOWICTBEHHAs] PEaKIIMOHHAsl CIIOCOOHOCTh Ha TpHUMEPE aleTOyKCycHoro »3d¢upa. I[IpuduHb
JTBOMCTBEHHOW PEAKIIMOHHOMN CTIOCOOHOCTH.
CuHTe3bI IPU TOMOIIIU allETOYKCYCHOTO 3upa.

Konnoxsuym Ne3d
OKUCJIIMTEJIbBHO-BOCCTAHOBUTEJIbHBIE PEAKIINN

OxkuciieHue
Omnpenenenre u OOIINE MMOJIOKEHUSL.
ATEHTBI OKUCIICHHUS.
[lepmanranat kanusi (OKUCJICHHE B HEUTPAIbHOM, IIEIOYHOM M KHCJIOW Cpenax), XpPOMOBBIH
aHruIpul, OUXpomaTsl HATPUS U Kajusl, a30THAsl KUCIIOTAa, O30H, MEPEKHCh BOJOPOJa, JBYOKUCH
CBUHIIA, OKHCh cepeOpa, IBYOKHCH CeJeHa, MOJHAs KHUCIOTa, TeTpaaleTaT CBUHIIA, HAJKUCIOTHL
Pacuér HeoO0XO0AMMOTO KOJMYECTBA OKHUCIUTENS JUISl OKHCIEHHS JaHHOTO KOJUYeCTBa
OpPraHUYECKOI0 COCANHEHUSI.
OKuClIeHHE NPEJENbHBIX YIIIEBOAOPOJIOB.
[IpeacraBnenus o HEMHOM MEXaHU3ME OKUCIICHHS aJIKAHOB
OkuclieHHe KPaTHbBIX CBSA3EH
a) okucineHue c¢ coxpaHeHueM C-C cBsa3u. DOnokcunupoBanue (peakuus [Ipunexaesa).
I'mppoxcunupoBanue (peakuust E.E.Barnepa).
6) okucnenue c¢ pacuierienneM C=C cBszu. O30H0MM3. OKHUCIEHHE C TOMOIIBIO NTePMaHIraHaTa
KaJusi WK OMXpoMara Kajus B KUCIIOH cpejie.
OkuclieHHe CIUPTOB
OkuclieHne NMepBUYHBIX, BTOPUYHBIX M TPETUUYHBIX cUpTOB. Peaknus Onnenayspa. Pacuienienue
MOJHOM KUCJIOTOM M TETpaalleTaToM CBUHLA OL-TJIMKOJIEH.
OxucneHre KapOOHUIBHBIX COSAMHEHUN
Oxucnenue anbJIeruyioB. ATreHTHl OKHCJICHHS albAeruioB. Peakuus cepeOpsiHOro 3epkana.
OxucieHre MOJEKYISIPHBIM KUCIOPOIOM.
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Oxucienue KeToHOB. PaciiernuieHue yriaiepoAaHOro CKejaeTa IMpU OKUCIEHMHM KETOHOB IO IpPaBUILY
A.H.IlonoBa. Cunte3 o,p-AUKapOOHUIBHBIX COCAWHEHHH C MPUMEHEHHEM JBYOKHCH CeJeHa
(OKHCIIEHHE O.-METUIIEHOBOTO 3BEHA).

OxucieHre apoMaTu4ecKuX COeIMHEHUN

a) OKHCIEHHUE apomarmueckoro sapa. OKuUCIIeHHWE JABYXaTOMHBIX (DEHOJIOB B XHWHOHBL
KaranmuTinaeckoe OKHCICHHE KHCIOPOJOM BO3AyXa O€H30ila 10 MAJEHHOBOTO aHTUIPHUA,
HadTanuHa 10 GTaneBoro aHruapuaa. O30HUPOBAHHE APOMATUUYECKOTO S/Ipa.

0) oxucienue O0KOBBIX 1ernei. [lomydenne apoMaTHUECKUX KapOOHOBBIX KHCJIOT, ANbICTUIOB U
KETOHOB M3 ajKwiIOeH3070B. CuHTe3 (eHOoNMa W aleToHa aBTOKATAIMTUYECKUM OKHCICHHEM
KyMoJIa.

Apomaruzanus napa@uHoB U HUKIOTE€KCAaHOB KaTATUTUUYECKUM JIETUIPUPOBAHUEM.

Metonpl 3amuThl (QYHKIMOHAJIBHBIX TIpynn (THAPOKCHIBHOM, KapOOHWIBHOM W aMHHHOM) B
peaKusax OKUCICHHUS.

BoccranosiieHne

Ormpenenenre U 00IIHUE TTOJTOKEHUS.

ATEHTBI BOCCTaHOBJICHUS.

Hatpuii Metannnyeckuii B aOCOJIIOTHOM CIHMPTE, HATPHUI B JKUJIKOM aMMHaKe, aMajibramMa HaTpHUs,
LMHKOBasl MbUIb B IIEJIOYHOM cpeae, allOMOTHAPUA JUTHS, OOPruApuj HATpUs, AJIKOTOJSATHI
QIIFOMHUHMS, HOAUCTOBOIOPOIHASA KUCIOTA, THIPAa3UHT U PAT.

KaranuzaTopbl ruipupoBaHys MOJIEKYJISPHBIM BOJAOPOJIOM.

[InatuHOBas 4YepHb, IUIATHHA WM NAUIAAUM Ha HOCHUTENSAX, IUIaTHHA Ha yrje, NaiaJaueBbli
KaTajau3aTop Ha cyibdare 6apus, HUKeIb PeHes, HUKeIb Ha OKUCH aTlOMUHUS.

BoccTaHoBIIEHHE KPATHBIX YTJIEPOA-YIJIEPOAHBIX CBA3EH.

BoccraHoBiieHME aNKEHOB, alKaJWMEHOB C COMPSHDKEHHOW CHUCTEMOW JBOWHBIX CBA3EH, aJIKHMHOB
METaJUIaMH B )KUJAKOM aMMHUAKe WIIN CIIAPTE.

Karanutuueckuil ruaporeHoIn3 HaChIEHHBIX HUKIOB. BoccTaHoBieHne cnupToB M (PEHOJIOB 110
COOTBETCTBYIOIIMX YII€BOJOPOAOB.

BoccranoBiieHne anpAeruioB 1 KETOHOB J0 CIIUPTOB.

[Tonydyenue yrieBolopoaoB M3 anplaeruaoB U KetoHoB no Kmxnepy um Knemenceny. Cunres
NMMHAKOHOB U3 KeTOHOB. [InHakonmHOBas neperpynnupoBka. Peaknus Kannunnapo, B.E. Tumenko,
Meepgeiina-ITonmopda.

BoccraHoBiieHHE KMCIIOT U UX TPOU3BOAHBIX.

Boccranonenue kuciot 10 keToHoB (peakuus [Tupua).

BoccranoBnenue XJI0paHrUapUIOB KUCIIOT JI0 alnbAeruaoB (peakius PozenmyHaa).
BoccraHoBnenue KUCIOT U UX MPOU3BOJHBIX 10 cnupToB (peakuus byBo-bnana), ucnonbp3oBanue
AITFOMOTHIPUA JIUTHSL.

CuHTE3 aMHUHOB.

Boccranosnenue a30TCoZEpKallMX  COECIUHEHUH (HUTPUIIOB, aMUHOB, OKCHMOB).
BoccranoButensHOe aMUHUpPOBaHUE KETOHOB (peakius Jleikapra).

Komnoksuym Ned
PEAKIIMN 3AMEHIEHNA B APOMATUYECKOM PAOY

PEAKIIMHU SJIEKTPOPUJIBHOT'O 3AMEIIEHUA

YcnoBust apoMaTtudHOCTH (mpaBuiao XIokkens). IlpuMepsl HEOCH30HMIHBIX apOMATHYECKHUX
COCJIMHEHMH.

OOmue TmpencTaBiICHUsT O MEXaHHW3ME DJIEKTPOPHUIBHOTO 3aMEIICHHs B apOMATHYECKUX
COEIMHEHUSAX, JKCIEPUMEHTAIIBHOE JI0KA3aTENBCTBO MHOTOCTAUHHOTO MPOTEKAHUS PEAKLIUH, TT- U
O- KOMIIJIEKCHI.
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BnusiHue SIEKTPOHHBIX M CTEpUYECKUX APQPEKTOB 3aMECTHTENCH B sIpe Ha PEAKIHOHHYIO
cnocobHocTs M opueHTauui0. (OCOOCHHOCTH  OPUEHTHUPYIOLIETO  JAeHCTBUS  TalOHJIOB.
CornacoBaHHasi U HECOIIACOBAHHASL OPUEHTALIMSL.

PEAKIIMN C OBPASOBAHUEM CBA3U C-X

HutpoBanue OeH3o051a, ankmiOEH30J0B, HadTamuHa, aHTpaneHa W ¢eHanTpeHa. Hutpyromue
areHTHl, POJIb HUTPOHUI-KaTnOHAa. OCOOEHHOCTH HUTPOBaHUS (DEHOJIOB M apOMATUYECKUX aMHHOB.
[ToGo4HBIE TPOTYKTHI, CBA3aHHBIEC C OKUCITUTEIBHBIM JEHCTBUEM a30THOM KHCIIOTHI.
CynsdupoBanue OeH301a, anKWIOSH30JI0B, HadTalWHA, aHTpAIlCHA, aHTPaXWHOHA, (DeHAHTpEHa,
(denomna, HagronoB u anunuHa. Cynsdupyronme areHTsl. OCOOEHHOCTH peaKIuu CyIb(UPOBAHUS -
oOpatumocTh, H30TONMHBIN  3¢pdekr. Beinenenne u  uaeHTU(UKALUA  CYIb(OKUCIOT.
DnekTpoduibHOE U HYKJICO(DUITbHOE 3aMEIICHUE CYJIb(OTPYIIIIHI.

lanounupoBanne OeH3oJa, ANKUIOEH30JI0B, HadTadnMHA, aHTpalleHa, (eHaHTtpeHa, ¢eHona u
aHmiMHA. ["anomampyroniye areHThl. YCIIOBUS BBEICHHUS TajOWAa B apoOMaTHUECKOE SIpO U B
OokOByl0 1enb. Pasnnume B MexaHM3Max O0EMX peakuuid W B CBOMCTBaX IOJYYEHHBIX
TaJIOUIITPOU3BO THBIX.

PEAKIINUN C OBPAZOBAHUNEM CBA3U C-C

Peakuus ®pugnens-Kpadprca. Ankunupyromue areHTbl (TajlouJHbIE aIKHWIbI, aJKEHbI, OKHUCH
QJIKEHOB,CITUPTHI). ALWIUPYIOIIME areHTbl (TaJOUJAHTHIPHUIBI M aHTUAPUABl  KUCJOT).
Karamuzatoper u Mexanusm ux JaeiictBus. [loOouHble peaknuu TpH  aJTKUJIMPOBAHUU:
M30MepU3anus, NOJUAIKUINPOBAHUE, 1€3AIKWINPOBAHNE.

Amunuposuue no @punemo-Kpadrey, kak MeTo] cuHTe3a KETOHOB, KUCIOT M MX MPOU3BOJHBIX.
Peakuust apomaTtuyueckux YrieBOJAOPOJIOB C SHTApHbIM U (raneBbiM aHruapuaaMu. CHHTE3bI
Xeyopca. Ileperpynmupoka @Ppuca. Peakmuu [arrepmana, ['yOoena, Bumbcmeiiepa, KomnOe,
Peitmepa-Tumana. Peakuus Xjop- ¥ THAPOKCUMETUIIMPOBAHUSL.

PEAKIIMN HYKJIEOOMJIbHOI'O SAMEIIEHW A

HyxneodunpHoe 3aMenieHne rajioreHa B apoMaTH4ecKoM  sijipe.

3ameHna cyibGOTpyIIbsl Ha THAPOKCWI M IuaHorpynny. HykieodunbHoe 3amerieHue BOJIOpoja
apoOMaTHYECKOro siapa. MexaHu3M peakiny HyKJIeo(OUILHOTO 3aMerneHus Sy2 Ar.

Brnusinue sneKTpOHOAKIENTOPHBIX TPYHNI Ha CKOPOCTh PEAKIUU HYKICO(PHIBHOTO 3aMelleHUs.
Komrmiekcel Maitzenreiimepa.

Peakuuu  HyKI€OQHUIBHOTO  3aMelEHHs, MPOXOAAIIME  Yepe3  CTaauilo  oO0pa3oBaHUA
JerupoOeH30a. JKCIepUMEHTaIbHOE MOITBEPKICHIE STOM CTaIHH.

Komnoxksuym Ne5

BOCCTAHOBJIEHUE HUTPOI'PVIIIIBI.
APOMATUYECKUE AMUWHBI U TINASOCOEIMHEHMA

OOm1ast cxeMa BOCCTaHOBJIEHUSI apOMAaTHUYECKUX HUTPOCOEAMHEHUH B KUCIION, HEUTpaIbHOU U
menoyHo cpene. BoccraHoBieHune HuTpoOeH30Jla B KHMCJIOH cpene: HUTpo3oOeH30i, [3-
(beHuITUaPOKCWIIaMUH 1 aHWIKH. [leperpynnupoBka B-GpeHuaruapokcuiaMutia B M-aMUHO(EHOIT B
KUCIOi cpene. BoccranoBienne HUTpOOEH30Ja B IIEIOYHOM cpese: a30KCHOEH30J1, a300eH301,
runpazobenson. IleperpynnupoBka azokcuOeH3oia B M-okcuazobenson (Bammax) mpu neiictBun
kucnot. [IperpynnupoBka ruzipa3o0eH3ona B KUcioit cpeae ( OeH3UIMHOBAs).

Apomarnyeckre aMuHBbI.
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Mertonpl CUHTE3a: BOCCTAaHOBJIEHWE HUTPOCOEAUHEHHMM, aMUHHUPOBAHUE APUIITAJIOTEHUIOB,
bekmaHOBCcKasi ~ meperpynmupoBKa  OKCUMOB,  ['o)MaHOBCKOE  pacIICIJICHHE  aMUJOB.
[leperpynnuposka Kypuunyca. Oxuciienne aMuHOB. B3aumojeicTBue apoMaTHUYECKMX aMUHOB C
A30TUCTOM KHUCIIOTOM.

BinusiHue npupobl U MOJOKEHUS 3aMECTHUTENEH B A/Ip€ HA OCHOBHOCTh APOMATHYECKUX aMHHOB.
AnxunupoBanue, amuidpoBaHue. CHUHTE3 M CBOWCTBA HW3OHUTPWIOB W ocHoBanHui I[lludda
(a30MeTHHBI).

Hutpo3upoBanue MOHOQIKWIAHWIMHOB. BiMsiHue aMUHOTPYIIBI HA CBOMCTBA OEH30JIBHOTO SIpa.
Peakimu 31ekTpoUIBHOTO 3aMEIIEeHUS: TAIONINPOBAHNEe, HUTPOBaHUE, CyIb(UpoBaHUE. 3alIuTa
aMuHOTpynnbel. HutposupoBaHue NHATKUIAHUIMHOB M CHUHTE3 BTOPUYHBIX >KHPHBIX aMHUHOB.
CpaBHEHHE XHMHYECKHMX CBOWCTB aMWHOB U  HUTPOCOCAMHEHUN  amu(aTUYECKpPro U
apOMaTHYECKOTO PSAJIOB.

Hwnazocoeaunenus. Jlna3oTupoBaHuEe MEPBUYHBIX apPOMATHYECKUX aMHUHOB a30THUCTOM KHCJIOTOM.
MexaHu3M peaklMH, YCJIOBHUS pEaKIMU B 3aBUCUMOCTH OT cCTpoeHus amuHa. Croco6
JTUA30TUPOBAHUS «IIPSMOI» M «OOpaTHBII», KUCIOTHOCTh Cpebl MpU JAUA30TUPOBAHUH. BrusHue
M30BITKA a30THCTON KUCIIOTHI.

Ompenenenre KOHIA TUa30TUpoBaHus. [10600UHBIE TPOTIECCHI TPU JUA30TUPOBAHUH.

CtpoeHne W YCTOMYMBOCTH JUA30COCIMHEHUMN: COJMW JIMAa30HUSA, THAPONEPEKUCh TUA30HUS,
JIMa30TUAPATHl U JUA30TaThl. [ €TEepOTUTUYECKUI U TOMOJIMTHYECKUA pacmajy Jua30COeAMHEHUM.
Peaknuu nmuazocoequHeHni ¢ BBIICTICHUEM a30Ta. 3aMeHa JTUa30TPYIIbI Ha BOJIopo 1 (oOpa3oBaHue
apeHOB), THUAPOKCUJ, QJIKOKCHJ, apWiIbHBIC pPaaWKaJIbl, MHOM,0pOM, XJIOp, IMAHOTPYIIY,
HUTporpymmy, (peakuuss 3anameiiepa). [lpucoenuHeHue AMa30COENMHEHUN K  alKeHaM
(Meitepseiin). [lonyuenue apundropunos (peakius [1nmana).

Peaxiimn 1nmasocoenuHeHH Oe3 BBIAEIEHHWSA a30Ta. BOCCTaHOBIEHHME [IHMA30COEOUHEHUN 0
apunruapasuHoB. [lonydeHne aMuHOAa30CcO0eAMHEHNH (TPUA3EHbl), UX TayTOMEPHsS U MpeBpaleHHE
B coiu JuazoHus. Peakuus azocouyeTaHus, Kak peakuus DIEKTPOPHIBHOTO 3aMellleHus B
apomatndeckoM sape. COBpeMEHHBIE MPEACTABICHUS O MEXaHM3ME pPEaKIHMH Aa30COYETaHUS.
BrustHue cpenpl Ha peakiyio a30coyeTaHus. Y CJIOBUS COUCTaHUs C aMUHAMH U ¢deHosiamu. J[razo-
Y a30COCTABJISIIOIINE, UX PEAKIIMOHHAS CIIOCOOHOCTH B 3aBUCHMOCTH OT IPUPOJIBI 3aMECTUTENIeH B
apoOMaTH4ECKOM siipe. A30KpacuTeau, HOMEHKIATypa. CBA3b MEXKy OKPACKOU U CTPOCHHEM.

KommokBuym Ne6

KAPBOLMKIJIBI
[TonyueHue NPOM3BOAHBIX I[HKJIONPOINAaHA B3auMOJEWCTBUEM oJieUHOB ¢  KapOeHamu.
O6pazoBanue kapOeHoB. llomydyeHue 3aMemIEHHBIX IUKIOOYTaHOB MpPU TEPMHUYECKOH WU
dboToxuMHUeCcKOH auMepu3anuu ankeHoB. CHHTE3 [HKJIONPONAaHOB U IUKIOOYyTaHOB W3
JIITaJIONJAIKAHOB.
JuenoBerii cuntes (Jlebene, Hwnbc-Anbuep). YcimoBus peakiud. KOMIIOHEHTHI JUEHOBOTO
cuHTe3a (mueHsl ¥ aueHoduisr). OOmEe 3aKOHOMEPHOCTH JUEHOBOTO CHHTE3a: KOH(Uryparus
JMEHOB, CTPYKTYpHas HaNpaBJICHHOCTb, «UHUC-TIPUHLMI), SHI0-IK30-OpHEeHTanusd. MexaHu3m
peaKuuu.
[TonyueHue UMKIOOKTaTeTpacHa W3 aleTuieHa. Tpumepusanus OyragueHa. CHUHTE3 MATH- U
IIECTUWICHHBIX ~ KapOOIMKIOB  BHYTPUMOJEKYISPHOW  KOHJEHCAIMeH  CIIOXHBIX  3(upoB
nukapOoHOBBIX  kHCIOT ([Juxkman) u w3 coneit (Ilupma). IIpocTpaHcTBeHHOE CTpOeHUE
KapOOUUKIOB. XMMUYECKHE CBOMCTBA MAJIBIX M CPEIHUX IIUKIIOB.

I'ETEPOLIMKIJIBI
Knaccugukamus reTepounkion:

a) TIO YKCIY 3BEHBEB B LIUKJIC;
0) 1o reTepoaToMaM M MX YUCIY.
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[IaTH- ¥ HIeCTUYIEHHbIE T€TEPOLUMKIIBI ADOMAaTUYECKOIO XapaKTepa U MPUPOJA UX apOMATUYHOCTH.
OOm1re MeToIpl CHHTE3a NATUWICHHBIX TeTePOLUKIOB.

@ypan. [Ipupoansie ucrounnku GpypaHoBbix coenuHennid. [lonyuenne pypana
nexapOoHmwmpoBanreM Gypdyporia u 1eKkapOOKCHITHPOBAHUEM MTUPOCIN3EBON KUCTOTHI.

CaoiicTBa (hypaHa Kak HENPEISIbHON CUCTeMbl. KatanuTudeckoe ruapupoBanue GypaHoBoTo

snpa. JIneHoBbIN CUHTE3 C MaJ€MHOBBIM aHTUAPUIIOM U alleTUIICHINKAPOOHOBOM KHCIOTOM.
Apomarnyeckue cBoiictBa ¢ypana. CynbpupoBanue, HUTpOBAHHE, TAJTOUINPOBAHUE,
ammupoBanue o @puaento-Kpadrcy. Crenupudeckue yCIOBHS MPOBEICHUS PEAKIIHIA
AMEKTPOPUITHHOTO 3aMEIICHHUS.

Tuoden. [Nomyuenue u3 1,4-1MkapOOHOBBIX COCTUHECHHUIA, YTIIeBO10p0o10B (Ununbadun).
Apomaruyeckue cBoiicTBa THO(eHa. Peakiinn HUTpoBaHUs, Cyab(pUpPOBaHUS, FATOUANPOBAHUS,
MEpKYpUPOBAHHUS, allUJIMPOBaHUs, (POPMUIMPOBAHUS, HETIPEAETbHBIN XapakTep THO(dEHA.
BoccranoBnenue HaTpueM B aMMHaKe, KaTATMTUYECKOE BOCCTaHOBJIEHHE. OTHOLIEHHE K

JTUeHOo huIaMm.

Huppou. [Honyuenue ero u3 1,4-muKkapOOHMWIBHBIX COEIMHEHUH, KOHIEHCAIIE aMHHOKETOHOB C
1,3-muxapOoHmnbHEIMU  coenuHeHns MU (KHOpp), W3 XJIOPKETOHOB, aleTOYKCYCHOTO 3¢hupa u
ammuaka (I'any).

[Tuppon kak HempenenbHas CUCTEMA, PeaKIMU MPUCOEAUHEHUS BOJOPO/Ia, OTHOLLIEHUE NHppoja K
nueHoGuIaM (peakiusi ¢ MaJIeMHOBBIM aHTHUIPHUIOM ).

CpoiicTBa rerepoaTtoMa, KUCIOTHBIM xapaktep NH-rpynmbl, MeTtannumueckue MTpOU3BOIHbBIE
MAPPOJIA U UX CBOWCTBA.

CpaBHEHHE CBOICTB MUPPOJIA CO CBOMCTBaMH (PeHOJIA.

[Muppon kak apomaruyeckasi cucTema. Peaknuu »JIeKTpO(MIBHOIO 3aMellleHusl: HUTPOBAHUE,
cynb(upoBanue, rajouIMpoBaHue, GoOpMUITUPOBAHUE.

Wunon.(6enzonuppon). CuHTe3 WHAOJOB 1Mo DUIIEpy-IMKIN3ANN apHITHIPa30HOB. Peaknmu
3NeKTpOoGUIBHOTO 3aMeneHus B uHao0ie. OKCH- U OKCOTPOU3BOAHbBIE HHI0Na. MHnokeni. Uuauro.
[upuauH. MeTopl cHHTE3a MPOU3BOIHBIX MUPUIMHA U3 NbACTUIOB U aMMuaka (Ununbadbun), u3
aretoykcycHoro 3¢upa (I'anu, Kuésenarens), u3 1,3-n1ueHoB u HUTpuiIoB. CBOMCTBA MUPHUINHA KaK
OCHOBaHMUSI.

Peakuuu npucoennueHus ranouaHbx ankuioB. Conu nupuauHus. N-okuch nUpUanHa, MOTy4YeHre
U CBOMCTBa. YCTOMYMBOCTh MUPUAMHA K OKHCIEHHUIO. Peakuuu a/eKTpopHIbHOTO 3aMelIeHHs B
psaoy TNHpPUIMHA: HUTPOBAHME, TaJIOUIUpPOBaHHE, CyabhupoBaHHE. AHANOTUA NHUPUIUHA C
HUTPOOEH30JIOM.

Peakiun HykieouIbHOTO 3aMelIeHus: peakius ¢ amuioMm Hatpust (UnumbaOuH), eIkuM Kaiu
(rumpokcunupoBanue). |l alouANMUPUAMHBI, TOJIBMXKHOCTH Trajouga B  TaJOUINHPUINHAX.
3ameleHue rajJonia Ha OKCU- U aMUHOTPYIIIbl, OKCU- U aMUHONIUPUANHBI, UX TAYTOMEPHUSL.
XuHONMH. Meroabl CHHTE3a: M3 apoMaThyeckux amMuHoB U riunepuHa (Ckpaym), u3
apoMaTHYeCKNX aMUHOB M anmudartuueckux ampaerunon (ednep-Munep). OcHOBHBIE CBOWCTBa
aTomMa a3oTa B sApe XUHONWHA. Peakuuu HYKICOPUIBHOTO 3aMEIICHUs: aMUHHPOBAHUE,
TUAPOKCHIMPOBAHUE.

KOHTPOJIbHBIE pabOTHI, pelIeHne 3a/1a4

Ipumepuol 3a0au

1. Ilonyuume 3-okcubymanogyro KUciomy u3z nponuieHd.

2. U3 ayemona nonyuume 4-memui-2-neHmaHomn.

3. Ilpuseoume npumep nepexpecmuoii peakyuu Kannuyyapo.

IIpu ¢GopmHUpOBaHWU OOMAIIHUX 3aJaHUH, KOHTPOJBHBIX PabOT, BOMPOCOB KOJJIOKBUYMOB
UCIOJb3yeTCS PEKOMEHI0BAaHHAs TUTepaTypa U yueOHO-MEeTOANYECKUN KOMILJIEKC Ka(eapsl.

Ilpumepvr mem npaxmuueckux pabom:
» Memooul ouucmru opeaHutecKux coeOuHeHull.
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Cunme3s 2anou0aiKaHos.

Konoencayus kapooHunbHvix coeouneHull.
Cunmes c10x#CHbBIX 2¢pupos.

Cunmes cynvgoxuciom.

Cunmes HUMpocoeOuHeHu.

Peaxyuu coneti ouazonus.

YVVVVYVYYVY

[Tpumeps! ohopmiteHus 1a60PaTOPHBIX PabOT PACCMOTPEHBI B METOAMUYECKIX YKa3aHUAX
«OunCcTKa OpraHNYeCcKUX COeAUHEHUY, «Peakius 3aMenieHHsl B apOMaTUYECKOM psAny», «CUHTE3
U CBOICTBa KapOOHMIIBHBIX COEAUHEHUI», «KoHAeHcalus u TayToMepusi KapOOHUIIBHBIX
COEJMHEHUI», «ApOMAaTHYECKHE aMHUHBI U AUA30COEAUHEHUN», «OKUCIIEHUE U BOCCTAHOBICHHE
OpraHMYECKUX COeANHEHUI», «KapOOHOBBIE KUCIOTHD).

Y4uebHo-MeTOoAMYECKOE M HH(POPMALMOHHOE 00ecneyeHue JUCHUNIMHBI

5.1. IlepeyeHb OCHOBHOI U 10TIOJHUTEIbHON y4eOHOH JuTEepaTypbl, HeOOX0AMMOM 1151
OCBOEHMS JHCIUIIHHBI

OcHoBHas JUTEpaTypAa:

1. O.A. Peyros, AJI. Kypu, K.II. Byrnn. — Opranndeckas xumus. B 4-x gactax. — M.:
BUUHOM. JlaGoparopusi 3Hanuii, 4-¢ wusganue (dnmekTponHoe), 2012— (Kmaccuueckmii
YHUBEPCUTETCKUN y4EOHUK).

2. N.N. I'paan6epr, H.JI. Ham Oprannyeckas xumus. — 8 uza. — M.: FOpaiit, 2012 — 608 c.

3. P.®.Tanunor CoBpemenHas opranuueckas xumus.- ¥ pa: Mzn-so baml'y, 2017. -325 c.

JonoaHuTeBHAS JUTEPATypa:
W.Brown et al. Organic Chemistry, 6™ ed, 2012 (snexTpoHHsIii pecypc).
4. V.b. UmameB. — 3amaun ¥ ynpaXHEHHS MO opraHuyeckond xumuu. — Yda: Uzn-sBo YIHTY,
2003. - 144 c.
5. AJL Kypu u ap. — 3agauu mo opraHM4ecKol XUMHUU C pemieHusMu. — 3-¢ u3a. - M.: BUHOM.
JlabopaTtopus 3Hanu#, 2011. — 350 c.
6. AJL. Kypu um ngp. — 3agaum 1Mo OpraHMYeckod XuMuM ¢ pemeHusmu. - M.: BMTHOM.
JlabopaTtopus 3HaHu#, 2004. — 264 c.
7. M.A. IOposckas, A.B. Kypkun OcHOBBI opranuueckoid xumuu. - HW3a.-M.: BMHOM.
JlabopaTtopus 3HanuM, 2010. — 236 c.
8. M.I'. Cadapos u np. OcHOBBI OpraHu4ecKoi XUMHHU (NEKTPOHHBIN pecypc). M.: Xumus, 2012.
9. AM. Kum Oprannueckas xumus. — M3a.3. — HoBocubupck: Cubupckoe yHUBEPCUTETCKOE
n3nareabcTBo, 2002 — 972 c.

5.2. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NPOrpaMMHOI0 ol0ecreYeHnsi, He0OXOAMMBIX /151 OCBOCHMS AU CHUIIIMHBI

1. DnexTponHas oubmuorednas cucrema «3b baml Yy - https://elib.bashedu.ru/

2. DnekTpoHHas OWOJIMOTEYHAs CUCTeMa «YHHUBEPCHUTETCKas OWONMHMOTeKa OHIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHas CHCTeMa M3IaTenbeTBa «Jlanby - https://e.lanbook.com/

4. DnekTpoHHbId Katanor budauorekn baml'V - http://www.bashlib.ru/catalogi/

5. VuuBepcanibHas basbl gannbix EastView (ocTyn K 3JIEKTPOHHBIM HAay4dHBIM JKYpHAlIaM) -
https://dlib.eastview.com/browse

6. Hayunas snexktponHast oubnuoreka - elibrary.ru (IOCTYH K 3I€KTPOHHBIM HAyYHBIM KYypHAJIaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp
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https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013
r. JIunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. HoroBop Ne 114 ot 12.11.2014 r. JIuuensuu
OeccpouHbIe

9. Kaspersky Endpoint Security mms Oum3neca - Cranmaptabii. JloroBop Ne31806820398 or
17.09.2018 r. Cpok nerictBus nuuen3uu g0 25.09.2019

Testograf.
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6.MaTepHaﬂbHO-TeXHI/I'{eCKaﬂ 6333, H606XOHHMaH AJIs1 OCYHIECTBJICHUSA 06pa3OBaTe.m>H0r0

nmpounecca mo IMCUMIJIMHE

1. Y4yeOnaa ayauTopusi AJds TNPOBeJeHUS
3aHATHI JIEKIIHOHHOTO THIIA:

aymutopust  Ne 405 (xumdax  Kkopimyc),
aymutopust  Ne 311 (xumdak  kopmyc),
aymurtopust  Ne 310  (xumdak  kopmyc),

ayautopust Ne 305 (xumdax xopiryc).

2. Y4eOHasi ayauTopus AJsli TNPOBeAeHUS
3aHATHIl CEMHUHAPCKOro THUMA: JIa0OpaTopus
Ne 213 (xumdak xopmyc), nabopatopust Ne 215
(xumdax Kopmyc).

3. YueOHas ayauTopusi JJsi NPOBeIeHUSA
rpynmoBbIX " UHIUBUAYATBHBIX
KOHCYJIbTalUi

aymutopust  Ne 405 (xumdax  Kkopimyc),
aymutopus  Ne 311 (xumpaxk  Kopmyc),
aymutopuss  Ne 310  (xumdak  Kopmyc),

aymutopus Ne 305 (xumpak Kopiryc).

4. YdeOHass ayaIuTOpPUsi I TeKYIIero
KOHTPOJISI M TPOMEKYTOYHON aTTecTaluu:
aymutopus  Ne 405 (xumdak  Kopmyc),
aynuropus Ne311 (xumdak Kopiryc), ayTuTopus
Ne 310 (xumdak kopmyc), ayautopus Ne 305
(xumdaxk Kopryc),

aymaropus Ne 004 (xuMmdak  KopIiryc),
aynuropus Ne 005 (xumpak xopiryc).
5. IlomemeHuss I CaMOCTOSITEILHOM

padoTbl: unTanmbHBIA 3an1 Ne 1 (TaBHBIHA
Koprryc), udTanbHBIA 3am No 2 (dumsmar-
KopIryc ydeOHoe), dYHuTambHbIdA 3a1 Ne 5
(TyMaHHUTapHBIA KOPITYC),

quTanpHBIA 3am No 6 (Kopmyc WHCTHTYTa
mpaBa), YUTAIBHBI 321 Ne 7 (TymMaHWTapHBIN

Koprryc), mabopatopus Ne 217 (xumdax

KOPITYC).

6. [lomenrenue s XpaHeHHust "
NpoPUIAKTHYECKOT0 00CIy>KMBaAHUS

yueOHoro oGopyaoBanusi: nadoparopusi Ne
217 (xumdax Kopmyc).

Aynutopus Ne 405
VYyebHnass  meOenb, yuebHO-
Harjgsggdble  1ocoOHs,  JOCKa,

HOYTOYK, MYJIbTUMEHA-TIPOEKTOP
Mitsubishi XD3200U, skpaH ¢

anekrporpuBogoM  300*400cMm
Spectra Classic.

Aynutopus Ne 311

VYuebHnass  meOenb, y4ebHo-
HarJdsggdble  1OCOOHMs,  JIOCKa,
HOYTOYK, mpoekrtop Mitsubishi
XD 600U, JKpaH c
3JIEKTPOIPHUBOIOM Projecta
183*240cm Matte white.
Aynutopus Ne 310

VYuebHass ~ meOenb, y4eOHo-
HaIJISAHBIE  IIOCOOMs,  JOCKa,
HOYTOYK, MyJTbTUMEIHA-TIPOEKTOP
Mitsubishi  EW230ST, »skpan
HACTCHHBII Classic ~ Norma
244*183.

Ayautopusi Ne 305

YuebHas MeOeb, y4ebHO-
HaIJIAHBIE  ITOCOOHMs,  JOCKa,
HOYTOYK, MYJIbTUMEIA-IIPOEKTOP
Mitsubishi  EW230ST, »sxpan
HACTEHHBII Classic ~ Norma
244*183.

JlaGopaTopus Ne 213

YuebHas Meberb, y4eOHO-
HaIJsigHble  IOCOOHMs,  JIOCKa.

Ha0Op XMMHUYECKOH TIOCYAbI, BECHI
Ohaus SPU-402 »siexTpoOHHEIE,
MeIllaJika BepXHenpuBoaHass RW
11basic 0-2000 00,
MEpEMEIINBAIOLIEE  YCTPOUCTBO
I12-6500, mkad mabopaTopHEI
CIIT-200, pedpaxromerp, Hacoc
BAKYYMHBII KNF,
KOJIOOHArpeBaTenb, HacoC
BaKyyMHBI# MemOpaHHbI# HBM-
12, mxad cymmnsnbii KC-65,
MaroutHas Memanka [13-6110,
mtka OKA-4 anektpudeckas.

Jlabopatopus Ne 215
YyebHas Meberb, y4eOHO-
HarjsigHble  1OocoOus,  JIOCKa.

Ha0Op XMMHUYECKOH MOCYIbI, BECHI
Ohaus SPU-402 »snexTpoHHBIE,
Melllajgka BepxHenpuBoaHas RW
11basic 0-2000 00,
[EepEMEIINBAIOIIEE  YCTPOUCTBO
[12-6500, mkad mabopaTOpHBIHA
CIIT-200, pedpakTomerp, Hacoc

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 or 17.06.2013 r.
Jlunen3un OeccpouHble

2. Microsoft Office Standard 2013

Russian. JloroBop Ne 114 ot
12.11.2014 T. Jlunenzun
OeccpodHEIe

3. Kaspersky Endpoint Security mns
ousneca - Crannmaptabiid. [loroBop
Ne31806820398 or 17.09.2018 .
Cpok  JeHCTBHSA JIMIEH3UH 10
25.09.2019

4. Cucrema ULEHTPaTU30BAHHOTO
tectupoBanust baml'yY (Moodle).
YHuBepcaabHast 00IIeCTBEHHAS
nunensust GNU

5. Linux OpenSUSE 12.3 (x84_64)
GNU General Public License
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BAKYYMHBII KNF,
KOJIOOHArpeBaTelNb, Hacoc
BaKyyMHbI MeMOpaHHbIT HBM-
12, mxkad cymmnenbii KC-65,
MarautHas wMmemanka I13-6110,
mutka OKA-4 anexktpudeckast.

Aynutopus Ne 001

VYuebHnass  meOenb, yuebHO-
HAaTJIIHEIE TI0OCO0OHS, TOCKa
Aynutopus Ne 002

VYuebHnass  meOenb, yuebHO-
HAaTJIIHEIE TTOCOOHS, TOCKa
Aynutopus Ne 006

VYuebHas Meberb, yaeOHO-
HaTJISIHEIE TIOCOOHS, TOCKa
Aynutopus Ne 007

VYuebHnass  meOenb, y4ebHo-
HAaTJIIHEIE TIOCOOHS, TOCKa
Aynutopus Ne 008

VYuebHass ~ meOenb, y4ebHo-
HaIIsHbIE TT0CO0M, TocKa
Aynutopus Ne 004

VYueOHas Meberb, y4eOHO-
HaIJISIAHBIE  TOCOOMS, JIOCKa,
kommyrtatop HP  V1410-24G,
MepCOHaIbLHbIN KOMIIBIOTEP

Lenovo ThinkCentre A70z Intel
Pentium E 5800, 320 Gb, 19" - 15
T, mkag HacteHubiii TLKOU.
Ayautopusi Ne 005

YuebHas Meberb, y4eOHO-
HaIJsIgHble  MOcoOMs,  JIOCKa,
kommnbiorep DEPONeos 470
MDi5_3450/4GDDR/T500
G/DVD+R u mouutop ViewSonic
21.5 - 13 mr, mkap TLK TWP-
065442-G-GY, mikadg
moHTaxHeld  NT  PRACTIC
2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-
14, mxad nacrennsrii TLK6U.
YuranbHblii 321 Ne 1

Hayunerii w y4ueOHBIH  QoHT,
Hay4Hast MEePUOIHKA, K
(MOHOOJTOK) - 3 1T,
HeorpaHW4YeHHbIN noctyn k OBbC
u BJ/I; xomuuecTBO MOCagOYHBIX
MmecT — 76.

YuranbHblid 321 No2

Hayunwrii w yueOHBIH  QoHT,

Hay4Hasi [IEPUOJUKA, IK
(MOHOOJIOK), TOJKIIOUEHHBIX K
cetu  Uurtepuer, — & wirT.,

HeorpaHn4yeHHbIN noctyn k OBbC
u BbJI; Koam4yecTBO MOCaTOYHBIX
mect — 50

YurtanbHbii 3a7a Ne 5
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Hayunbiii wu  yueOHbIi  oHT,
Hay4Has NEePUONKA, [K
(MOHOOTIOK) - 3 IT,
HeorpaHn4eHHbI poctyn k ObC
u bJl; xonmuuecTBO MOCaJOYHBIX
mect — 27.

Yurtanbublii 321 Ne 6

Hayunbii w  yueOHbId  oHT,
Hay4Hast NIEPUOJUKA, IK
(MOHO0ITOK) - 6 1T,
HeorpaHn4eHHbl poctyn k ObC
u BbJl; xonuuecTBO MOCa0YHBIX
mect — 30.

YuranbHblii 321 Ne 7

Hayunblii w  yueOHbIA  (oHT,
Hay4Hast MIEPUOJUKA, IK
(MOHOOITOK) - 5 T,
HeorpaHn4eHHbI poctyn k ObC
u BJl; xonuvecTBO MOCal0YHBIX
mect — 18.

JlaGopaTtopus Ne 217

YuebHast  mebenb, TeHepaTop
BOAOPOJA, HACOC BaKyyMHBIH,
Bechl 1abopaTopasie ONAUS PA-
214 C,  amanoro-uudpoBoit
mpeoOpa3oBareib AIIII-2,
neronusatop Boaesl JIB-10UV,
KOMILUIEKC XpoMaTorpadpudecKuit
razoBeiii «XPOMOC» I'X-1000,
KOMITPECCOp, MarHuTHas
MeImagka 3-X CeKIMOHHAs C
momorpeeom ULAB  US-3110,
MarauTHas Memanka MS-H280-

Pro, Hoyr6yk ASUS,
ABTOMATHYECKU I MOJSIPUMETP
Atago AP-300, YUCIIO0

nocago4unsix Mect — 10.
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA
«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEN ITPOI'PAMMBbBI

JUCHUITIIUHBI OpraHquCKa;{ XUMUA
Ha 4,5 cemectp
O4Hasd

(opma oOyueHHs

Pabouyo nporpaMmMy OCyLIECTBIISIOT:

Jlekuun: n1.x.H., mpo¢. Tamumos P.D.

JlabopaTopHble 3aHATHSA:

J.x.1., npod. burnosa P.3.

J.x.H., ipod. Ummypatos I'.1O.
K.x.1., nonent Tanmumnosa I'.P.
K.x.1., moneat TyxBatmmsa B.C.
K.x.H., nonent ®arraxoB A.X.
K.0.1., gonent ["apadyraunos P.P.

Bun paéorsl O0beM TUCUUIIMHBI
O6mas TpynoemkocTs auctumuinabl (3ET / gacoB) 16
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy C MPEMNo/1aBaTesIeM: 328
JIEKLIUHA 68
MPAKTUYECKUX/ CEMHUHAPCKUX -
J1a00PaTOPHBIX 254

Opyrux (rpynmnoBas, MHIUBHIyaJIbHAS KOHCYJIbTAIMS M HHBIC BHJIBI
y4eOHOM NesTeNbHOCTH, IpeycMaTpHUBatoIIre paboTy 00ydaromuxcs ¢

MIPENOABATEIIEM ) 6
VY4eOHbIX 4acOB Ha CaMOCTOATENbHYIO paboTy oOydatomuxcs (CPC)
BKJIIOUAsl OATOTOBKY K 9K3aMEHY/3a4eTy 113

®dopma(bl) KOHTPOJIS:
3auer, 3k3ameH 4,5 ceMecTp
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®opma |[Kosmuec | Mex | UuHoB OcHoBHas 1 3aganusa no | KCP @DopMBbI TEKYLIET0 KOHTPOJISI
Ne Tema u conep:xkanue U3y4eH TBO npej | AIMMOHH JOMOJTHUTEILHAS caMoCTosATeN ycneBaeMoCTH (no Hedenam
n/n usi 4acoB MeTH ble JIATEpaTypa, bHOI1 padoTe cemecmpa)
MaTepu | ayauTo ple MeTox pexoMeHIyemMast CTY/IEHTOB C ®DopMa npoMeKy TOUHOI
aJioB pHBIE | CBSI3H bl B CTY/IEHTAM yKazaHHeM aTTecTanuu (no cemecmpam)
padoThI o0y4eH JIATEPATyphl,
HH HOMEPOB
3ama4
2 3 4 6 7 8 9 10 11
Beenenue. [Ipenmer opra- | Jlek 2 ocHOB | Hcmomns3 1-3,6 1-3,5 IIpoBepka gomarnHe paboTHL.
HUYECKOW XUMUH. Jlabop. | 4 HbIE | OBaHHUE
Huctpykrax no Th. Cam.pab | 6 KypChl |MyJIbTUM
HEeopr | enuarnpo
aHu4e | eKropa
CKOH, npu
Oprad | YTEHHUU
WYECK | JIEKIUH.
oM, Pasnato
aHaJIM | YHBII
THYEC |MaTepua
KO, 1 11
¢bu3n | m3yueHu
YECKO s
u JIEKIIMOH
XUMHU HOTO
U, |Marepua
crepe na.
OXHM
uu
opran
HYECK
ux
coenu
HEHUH
Aukansl. Homenkmarypa, Jlex 2 -/l -/l [1-3], [6,7] 1-3,6,7 1 IpoBepka goMariHeit paGoTsl
CUHTE3,CBOUCTBA. Jlabop. |8
Mertonp! ounctku opranu- | Cam.pab | 6
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YCCKUX COGHHHGHHﬁZKPHC-
TaJlIu3alus.

3. Hukioankansl. Ctpoenue, | Jlek 2 -l Il [1-3], [6,7] 1-3,6,7 [TpoBepka nomMainHeit paboTsI.
CHHTE3,CBOWCTBA. Jlabop. | 8
Bosronka, onpenenenue Cam.pab | 6
TEeMIIePATYPHI ITABICHHUS.

4. Aukensl. CTpoenue, Jlex 2 -Il- -Il- [1-3], [6, 7] 1-3,6,7 ITpoBepka goMaIIHe#i paboThI
HOMEHKJIaTypa,cuHTe3,cB0 | JlaGop. | 8
¥ic- Cam.pab | 6
TBA.
DpakIHOHHAS TTEPErOHKa
CMECH KHUJIKOCTEH.

5. Ankunbl. CTpoeHue, HO- Jlex 2 -Il- -Il- [1-3], 6,7] 1-3,6,7 ITpoBepka JoManIHe# paboThI
MEHKJIaTypa,CHHTE3, Jlabop. |9
CBOWCTRA. Cam.pab | 6
®pakMOHHAs IEpEroHKa
CMECH JKHJKOCTEH.

6. ConpsbKeHHbIE TUCHBI. Jlex 2 Il Il [1-3], [6, 7] 1-3,6,7 IpoBepka gomariteit paboThl
Crpoenue,HomeHknarypa, | Jlabop. | 8
CHHTE3,CBOWCTBA. Cam.pab | 6
[Ieperonka ¢ BOASHBIM Ia-
POM,IKCTPAKLIHSL.

7 Apenst. Ctpoerue,HomeH- | Jlek 2 -1- -1- [1-3], [6,7] 1-3,6,7 KomnokBrym
KJIaTypa,CHUHTe3,cBoiCcTBa.. | JlaGop. | 8
[eperonka moj yMeHb- Cam.pab | 6
IICHHBIM aBJICHUEM.

8 DnexTpoduisHOE 3ame- Jlex 2 -II- -II- [1-3], [6,7] IpoBepka gomariHeit paboTh
LIeHHE,MEXaHN3M,0pHCH- JlaGop. 8 1-3,6,7
Tanus. Cam.pab | 6
CuHTe3 rajonIanKkaHoB.

9. MHorosiaepHsie KoHnaeHcu- | Jlek 2 Il Il [1-3], [6,7] Kourponsras pabora.
poBanHbIe apenbl. CTpoe- JlaGop.. | 8 1-3,6,7
HHE,CUHTE3,CBOICTBA. Cam.pab | 6
CuHHTE3 TAJIONIAIKAHOB. .

10. TanorennponsBomnsie yr- | Jlek 2 -/l -/l [1-3], [6,7] IpoBepka goMariHeit paGoTsl
seBonopoaoB. Homenkna- Jlabop. 8 1-3,6,7
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Typa,CHHTE3,CBOICTBA. Cam.pab | 6
CuHTE3 TaJIOUIAIKAHOB.

11. HyxneoduibHoe 3amemnie- | Jlek 2 Il I [1-3], [6,7] [TpoBepka nomMainHeit paboTsI.
Hue ranoreHa. Mexanusmel. | JlaGop. 8 1-3,6,7
CHHTE3 raJIONJaIKaHOB. Cam.pab | 6

12. Cnuprsl,npocteie 3¢upsl. | Jlek 2 I -/l [1-3], [6,7] Komnnoksuym.
CrpoeHue,cuHTe3,cBOMCT- | Jlabop. 8 1-3,6,7
Ba. Cam.pab | 6
Konnencanus kapOOHUITb-
HBIX COCJMHEHUIA.

13. denonbl. Cunres,cBoiictBa | Jlek. 2 -Il- -Il- [1-3], [6,7] ITpoBepka JoMaIniHe# paboThI
Konnencanus kapoouuns- | Jlabop. 6 1-3,6,7
HBIX COCTUHCHU. Cam.pab | 6

14, MsuoroaTomHble criupTel B | Jlek 2 /- -/1- [1-3], 6,7] 1-3,6,7 ITpoBepka JoManiHei paboThI
(beHobI. Jlabop. | 6
Konnencarus kapooumis- | Cam.pad | 6
HBIX COEUHEHUN.

15. AJTbICTHIBI U KETOHBI. Jlex 2 Il Il [1-3], 6,7] KosnokBuym.
Crpoenue,HomeHknatypa, | Jlabop. 8 1-3,6,7
CHHTE3,CBOWCTRA. Cam.pab | 6
Konznencanus kapOOHUITb-
HBIX COCIMHEHUM.

16. AJbIErHbI U KETOHBI. Il Il [1-3], [6,7] Kourponsaas pabora
CsolicTBa. Jla6op. 2 1-3,6,7

Cam.pab | 6

17. KapOoHOBBIE KHCIIOTHI. Jlex. 2 -«- -«- 1-3,6,7 [TpoBepka goMariHei padoThI
Crpoenue,HoMeHKIaTypa, | JlaGop. 6
CHHTE3,CBOWCTBA. Cam.pab | 6
CuHTE3 CIOXKHBIX A(PHUPOB.

18. CnoxHsle ddupsl,cuare3, | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka gomarnrHei paboTb
CBOMCTBA. JlaGop. 6
Cunre3 cnoxHbix 3gupoB. | Cam.pad | 6

19. AHTUApUABLTaTONIaHTUA- | JIek. 2 -« -« 1-3,6,7 1-3,6,7 [IpoBepka gomarHe pabOTHI
PYIBL, AMUIBL, HUTPHJIBL. JTa6op. 6
Cunre3 cnoxHbix 3gupoB. | Cam.pad | 6

20. JukapOoHOBBIE KHCIOTHEL. | JIek. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka gomamrHei paboTh
Crpoenue,cunres,cBoiict- | Jlabop. 5
Ba. Cam.pab | 6
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CuHTE3 CIOXKHBIX Y(PUPOB.

21. Kerokucnorel. Cunres, Jlexk. 2 -« -« 1-3,6,7 1-3,6,7 Kontponpaas pabora
CTpOEHHE,CBOMCTBA. Cam.pab | 6

22. Cynbsgokuciorel.Cunres, | Jlek 2 -« -« 1-3,6,7 1-3,6,7 IIpoBepka gomarHe pabOTHI
CTPOCHHE,CBONCTBA. Jlabop. 8
CuHTe3 Cyab(OKHUCIIOT. Cam.pab | 6

23. Hutpocoenunenus. Cun- Jlexk. 2 -« -« 1-3,6,7 1-3,6,7 Komnoxksuym
TE3,CTPOCHHUE,CBOMCTRA. Jlabop. 8
CuHTe3 cyab(pOKHUCIIOT. Cam.pab | 6

24, Awmunbl. Cunres,ctpoenue, | Jlek. 2 -« -« 1-3,6,7 1-3,6,7 IIpoBepka gomarnHe paboThI
CBOWCTRBA. Jlabop. 8
Cunre3 Hutpocoenusenuii | Cam.pad | 6
U CyJIb(OKHUCIIOT. .

25. AMMHOKUCIOTHI ¥ nienTi- | Jlek. 2 -«- -«- 1-3,:6,7 1-3,6,7 [TpoBepka gomariHei padoOThI
1b1. CUHTE3,CTpOSHHE, Jla6op. 8
CBOMCTBA. Cam.pab | 6
Cunres .
HUTPOCOEIUHEHUM.

26. Junazocoenunenus.Cunres | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 Komnoksuym
CTpOEHHE, CBOWCTBA. Jla6op. 8
Cunre3 Hutpocoenunenuii | Cam.padb | 6

27. JnazocoeTMHEHNSI. Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 Kontpomnsnas pabora
CuHres, cTpoeHue, Jla6op. 8
CBOMCTBA. Cam.pab | 6
Peakumu conent nna3oHus.

28. Momnocaxapuasl. CuHTE3, Jlex. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka gomarnrHei paboTb
CTpOEHHE, CBOWCTBA. JlaGop. 8
Peaknuu conel 1ua3oHus Cam.pab | 6

29. Ju- u monucaxapumpl. Jlek. 2 -« -« 1-3,6,7 1-3,6,7 Komnoksuym
CuHrTes, cTpoeHHe, JlaGop. 8
CBOMCTBA. Cam.pab | 6
Peakmu conent nua3sonus .
MeTtoabl OKUCIIEHUS

30. IIsTnunenHse Jlek. 2 -« -« 1-3,6,7 1-3,6,7 [IpoBepka gomanrHei pabOTHI
rereporukibsl. CHHTES, JlaGop. 8
CTPOEHUE, CBOMCTRA. Cam.pab | 6

40



MCTOZ[BI OKHMCJICHHUA

31. [ectuunennsie Jlex. 2 -«- -«- 1-3,6,7 1-3,6,7 IMpoBepka nomamniHei padoThI
rereporukiiel. CHUHTE3, Jlabop. 8
CTpOEHHE, CBOHCTBA. Cam.pab | 6
MeTobl OKUCIICHHS .
32. JluteparypHblii CHHTE3 Jlabop. 8 1-3,6,7 1-3,6,7 Komnoxksuym
Cam.pab | 8
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[Tpunoxenne Ne 2

PEUTHUHT -TIJIAH JUCIUITIJIMHBI
Opranuyeckas XuMust
Hamnpasnenue noarorosku (cnenuanbHocTh) 04.05.04 OyHaMeHTalbHAS U PUKIIAHAS XUMUS
Kypc 2 , ceMecTp 4 2019 rr.
KOJIMYECTBO YacoB 1o yueOHomy 1rany 302, B T.4. aymutopHas padora 201, camocTosTenpHas pabora
154, KCP 2.

[IpenomaBarenu: a.x.H., mpod. Tamumnos P.®., k.x.H. nou. ParraxoB A.X., k.0.H. nou. ['apadyrauHos
P.P.., k.x.H., mou. Tammumosa I'.P., n.x.H., nmpod. Mmmyparos I'.YO., k.x.H., nou. Tyxsarmun B.C.,
1.X.H., mpo¢. burnosa P.3.

(®.1.0., yueHas cTeneHb, y4eHOE 3BaHHE)

Kadenpa: Opranuueckoil ¥ OMOOPTaHUYECKOW XUMUU

banxa q
3a ucio banbl
. 3a1aHu
Bunanb1 yueOHoi KOHKpe .
i3a
JesiTeJIbHOCTH CTY/IEHTOB THOE cenecr | MHHHMAT R
3aaHu p —_—
e
Monayas 1
Texymuii KOHTPOJIb
1. Cemunapckue
p 2 7 0 14
3aHATUSA
2. JIabopaTopHbie
PATOp 2 3 0 6
pabotsI
Py6esxHblii KOHTPOJIb
Komnoxsuym 7 1 0 7
IIuceMenHast KOHTPOJIbHAS
P 8 1 0 8
pabora
Monyab 2
Tekyummii KOHTPOJIb
1. Cemunapckue
P 2 6 0 12
3aHATHSA
2. JIaGopaTopHbIe
paTop 2 4 0 8
paboTel
Py0e:kHbIi KOHTPOIb
KomnokBuym 7 1 0 7
ITuceMeHHast KOHTPOIbHAS
P 8 1 0 8
pabora
MoompuTeasHbIe 6AJLIBI
0 10
MocemaemocThb (021161 BBIYUTAKTCSH U3 001EH CyMMBbI HAOpPaHHBIX 0AJ1710B)
1.Ilocemenne JIEKIMOHHBIX 0 5
3aHATHI
2 ITocemenne
H 5 0 110
Ta0OpATOPHBIX 3aHATHN
HTOroBblii KOHTPOJIb




JK3aMeH
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[Tpunoxxenue 3
PEUTHUHT -TIJIAH JUCIUIIJIMHBI
Opranuyeckas XuMust
Hanpasnenue noarorosku (cnenuanbHocTh) 04.05.04 OyHiaMeHTaNbHAS ¥ IPUKJIAIHAS XUMUS
Kypc 3 , CEMecTp 5 2019 rr.
KOJIMYECTBO YaCOB 10 yueOHOMY IIany 274, B T.4. aynmutopHas padota 202, camocTosiTenbHast paboTta
113, KCP 4.

[IpenomaBatenu: a.x.H., mpod. Tamumnos P.®., k.x.H. nou. ParraxoB A.X., k.0.H. nou. ["apadyranHoB
P.P.., k.x.H., nou. Tamumnona I'.P., n.x.H., mpod. Ummyparos I'.10O., k.x.H., mon. Tyxsatmuu B.C.,
1.X.H., npo¢. burnosa P.3.

(®.1.0., yueHas cTeneHb, y4€HOE 3BaHUE)

Kadenpa: Opranuueckoil ¥ OMOOPTaHUYECKOW XUMUU

Bau 3a Yucio bajuiel
Bunanbl yueOHol 1esITeJIbHOCTH CTYAeHTOB | KOHKpPeTHOe | 3a/JaHMii 3a
3ajanmne cemMecTp MHUHUMAJIBHBII MaKCUMAJIbHBII
Moays 1
Texyumii KOHTPOJIb
3. CemmuHapckue 3aHATHS 2 6 0 12
4. TlpaBuna paGoThI B 1a00paTOpUH 2 1 0 2
5. JlabGopaTtopHbie paboThI 2 3 0 6
Py6esxHbIii KOHTPOJIb
1. TIluceMeHHast KOHTpOJbHAs paboTta 5 1 0 5
2. KomnokBuym 5 2 0 10
Monayas 2
Tekyummii KOHTPOJIb
3. CemuHapcKue 3aHSTUsI 2 7 0 14
4. JlabGopaTopHble paboThI 2 1 0 2
5. Jlurep.cuntes 4 1 0 4
Py0e:kHbli KOHTPOJIb
1. KomiokBuym 5 2 0 10
2. TluceMeHHast KOHTpONIbHAS paboTa 5 1 0 5
MoompureabHbie 6aJIbI
| 0 10
MocemaemMocTs (6a/1J1bI BBIYUTAIOTCS U3 001IEH CyMMBbI HAGpaHHBIX 6aJ1710B)
1.ITocemenure JIEKIUOHHBIX 3aHATUN 0 -6
2.Tlocemnienue 1abOPaTOPHBIX 3aHATHIH 0 -10
HTOroBbIii KOHTPOJIb
Ok3ameH 0 30




