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Cnmcok JOKyMEHTOB M MaTepHAJIOB

1. TlepeueHp TUIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHHS MO JUCIHIUIMHE, COOTHECEHHBIX

CIUTAHUPYEMBIMH pe3yJibTaTaMH OCBOCHHS 00pa30BaTeIbHON MPOrpPaMMBbI

2. MecTo AMCUHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Conepxanue pabodeil mporpamMmbl (00BEM MUCHUIUIMHBI, THIBI W BHUABI y4EOHBIX

3aHITHIA, y4eOHO-METONYECKOe 00ECIICUeHNE CaMOCTOSTEILHON padOThl 00YJArOIINXCS)

4. ®oHJ OIICHOYHBIX CPEACTB MO JTUCHUTIIINHE

4.1. TlepeueHb KOMNETCHIMH C YKa3aHHEM JTanoB uX (opMHpOBaHUS B Mpolecce
OCBOGHHUsSI 00pa3zoBarenbHOW mporpamMmbl. OnucaHWe TOKa3aTelied W KPUTEPUEB
OLICHMBAHMSI KOMIIETEHIIMM Ha Pa3IM4YHbIX 3Tanax HUX(GOPMUPOBAHHUSA, OMUCAHUE IIKAJ

OLICHHUBAaHUA

4.2. TunoBble KOHTPOJIbHBIE 33JlaHUSI WIM WHBIE MaTepUasbl, HEOOXOUMBIE Ui OLIEHKU
3HaHUM, YMEHUH, HABBIKOB U OIbITa JESITEIBHOCTH, XapaKTEPU3YIOLIUX ATalbl
dbopMUpOBaHUS KOMIIETEHIIMH B IMPOILIECCE OCBOCHHUS 0OO0pa3oBaTENbHON MPOrPaMMBI.
Meroanueckue Marepuaisl, ONpeaeisolne IpoUeypbl OLEHUBAHUS 3HAHUN, YMEHHH,
HaBBIKOB M  ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIIUX dTarmbl  (HOpPMUPOBAHHUS

KOMIIETEHIIUN

4.3. Pelimune-nian Oucyuniunol

5. YuebHo-MeToauueckoe U HHGOPMAIIMOHHOE 00eCTIeueHrEe TUCITUTITUHBI

5.1. IlepeueHb OCHOBHOH W JTOMOJHUTEIbHOW Y4EOHOH JUTEpaTyphl, HEOOXOAUMOMN IS

OCBOCHUA NUCITUITINHBI

5.2. Ilepeuenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MIHTepHeT» u

MMporpaMMHOTO O6€CH€‘~I€HI/I$[, HCO6XOI[I/IMBIX JJIA OCBOCHUS JUCIUITIIMHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMas JIUIsl OCYIIECTBIICHUS 00pa30BaTEIIBHOTO

nmpomnecca no JUCHUIIINHE




1. TlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JUCIUIIIHHE, COOTHECEHHBIX

CIUIAHMPYEMbIMH Pe3yJ1bTATAMM OCBOEHUSI 00pPa30BaTeJbHOM NPOrpaMMbl

B pe3ynbraTe ocBoeHus 00pa3oBaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYESHHUS 110 TUCIUTUINHE!

T
Pesynbrarel 00yueHus

dopmupyemast KoMIeTeHIus (C
yKa3aHHUEM KoJa)

[Tpum
€4YaHU
e

3Hauusg

3HaTh: TCOPETUYCCKUEC OCHOBBI 0a30BBIX
XUMHUYCCKUX TUCHUILINH

OIIK-1 c1ocoOGHOCTBIO
BOCIIPHHMMATh, Pa3BUBATh U
UCIIO0JIb30BaTh TCOPETUUCCKUE
OCHOBBI TPAJAUIIHOHHBIX
HOBBIX pa3I[eHOB XUMHUHN HpI/I
peniecHrH poheCCHOHATBHBIX
3a1a4

3HaTh CTAaHJAPTHBIC METOBI IOJIYYCHUS,
UACHTU(DUKAIIMA U UCCIICIOBaHUSI CBOMCTB
BEIIECTB W  MaTepualioB,  IpaBUIIa
00paboTku u odopMIICHHS] PE3YIbTATOB
pabots1, HopMbl Th

OIIK-2 BnameHueM HaBBIKAMUA

XUMHYECKOTO  JKCIIEPUMEHTA,
CHHTCTUYCCKUMHU n
aHAIIMTUYECKUMU METOAaMH
MMOJIYYCHH A u ucciea0BaHus
XUMHUYECKUX BEILECTB u
peakuui

3HaTh  OCHOBHBIE  XapaKTEPUCTUKU U
CBOMCTBA  KOMIIOHEHTOB  XMMHMUYECKHUX
IIPOU3BOJICTB; TUIIBI U CTENIEHb BO3JEHCTBUA
XUMHUYECKHUX MPEANPUSITHI Ha
OKpY’KaIOIIYI0 cpelly; HpaBuia paboTsl Ha
000py/I0BaHUHU U TEXHUKU OE€30MMaCHOCTH

OIIK-6 BrageHreM HOpMamMu
TEXHUKHU 0€30MaCHOCTH U
YMEHHE pealln30BaTh UX B
71a00paTOPHBIX U
TEXHOJIOTUYECKHUX YCIOBHSIX

3HaTh  00OpyZOBaHME U  MPOrPaMMbl
MpeHa3HAYEHHbIE IS TPOBEJACHUS CUHTE3a
U uccraefoBaHue pasnuuHbix DX CBOMCTB
BCIIIECTB.

[IK-2 BrmageHWeM HaBBIKAMU
UCIIOJIB30BAaHNs ~ COBPEMEHHOM
anmnapaTrypsl IpH TNPOBEACHUU
HAYYHBIX MCCJIEJOBAHUI

3HaTh OCHOBHEIC ITOHATHS M 3aKOHBI XMMUH

IIK-3 BnameHWeM  CHCTEMOM
byHIaMEHTAIBHBIX XUMHUYECKUX
MMOHATHH M METOJ0JOTrMUYECKUX
acCmeKToB XuUMuH, (popmamu u
METOJaMHU HAyYHOTO MO3HAHUS

3HAaTh OCHOBHBIE 3aKOHBI XUMHUH U CMEXKHBIX
HayK

[1K-4 CIIOCOOHOCTBIO
MPUMEHSITh OCHOBHBIE
eCTeCTBCHHOHay‘—IHBIe 3aKOHBI

npu 0OCYKAEHUU TOJYYEHHBIX
pe3yJIbTaTOB

3HaTb METO/IbI aHajIu3a BemecTs, | [ICK-1 noHumaer mpuHIUNB U

COCTABJISIIONIUX JKHBYIO MaTEPHIO OCHOBHBIC TMPU3HAKH  JKUBOU
MaTepuu

3HaTh METO/Ibl aHAJIN3a (PEPMEHTOB IICK-3 3HaHME MOJNEKYJIAPHBIX
OCHOB OuoKaTamsa,

MeTaboa13Ma,




HACJIEACTBEHHOCTH,
UMMYHHUTETA U (HOTOpELEHINN

VYMmenusa YMerp npuMeHATh 3HaHuUA ob0mux | | OIIK-1 CIIOCOOHOCTBIO
CHEeTM(PUICCKIX 3aKOHOMEPHOCTEW | BOCIIPUHUMATh, pPa3BUBAThb U
pPa3IMYHBIX 00JIACTeH XMMHYECKOW HAyKH | UCIIOJIb30BaTh  TEOPETUUYECKHE
IIPH pElIeHUH PO(HEeCCUOHATBHBIX 3a71a4 OCHOBBI TPaJULIMOHHBIX u

HOBBIX Ppa3JeI0OB XUMHUU IIpU
pemieHnd PO ECCHOHATBHBIX
3a71a4
YMmers BbIOMpaTh MeToAbl auarHoctuku | OITK-2 BrajeHueM HaBBIKAMU
BEIIECTB W  MaTE€pUaJIOB, MPOBOJUTH | XUMHUYECKOIO SKCIIEPUMEHTA,
CTaHJIapTHbIEC U3MEPEHUS CHUHTETUYECCKUMU u
aHAJTUTHYCCKUMHU METOIaMH
MOJYyYECHUS W  HUCCIEIOBAHUSA
XHUMHYECKHUX BCIIIECTB u
peakuui
VMmeTn HCITIOJIb30BaTh texauueckue | OIIK-6 BnageHuem HopMamu
CpeACcTBa Uil U3MEPEHUS  OCHOBHBIX | TEXHUKHU 0e30macHOCTH u
MapaMeTpOB TEXHOJOTMYECKOr0 Mpollecca | yMEHUE peaju3oBaTh UX B
1a00paTOPHBIX u
TEXHOJIOTMYECKUX YCIOBHUAX
Ymers  mpoBoauTh  oKkcriepuMeHT — Ha | [IK-2  Brmamenmem  HaBbIKaMu
Hay4YHOM 00opy/0BaHUH, MPOBOJUTD | UCIOJB30BAHUS  COBPEMEHHOM
00paboTKy pe3yabTaTOB M HW3MEPEHHWH C | anmmaparypbl TpH TPOBEACHHUH
HCITOJIb30BAaHNUEM CIICIMAIM3UPOBAHHBIX | HAYYHBIX MCCIIEI0BaHUM
KOMIBIOTEPHBIX MPOTPAMM
VYMmers Ilpumensate ocHoBHble 3akoHbl | [IK-3  Bnagenwmem  cucremoit
XUMHHU byHIaMEHTATBHBIX XUMHUYECKHUX
MOHATUM M METOI0JOTHYECKUX
acCmeKToB XuUMUH, (popmamu u
METOJIaMH HAy4YHOT'O NTO3HAHUS
YMmeth [IPUMEHSATH ocHoBHbIE | [IK-4 CIIOCOOHOCTBIO
€CTECTBEHHOHAYYHbIE 3aKOHBI U | IPUMEHSATh OCHOBHBIE
3aKOHOMEPHOCTH Pa3BUTHS XHMHUYECKOW | €CTECTBEHHOHAYYHBIE  3aKOHBI
HayKu npu aHaiau3e MOJIYYEHHBIX | IPH OOCYKACHHH TOTYYCHHBIX
pe3yJIbTaTOB pe3yJIbTaTOB
YMmers mnpumensath 3Hanus ob6mux U | [ICK -1 moHuMaeT mpHHIHUIBI U
CHelU(pUUIECKX CBOWCTB JKMBOMW MAaTE€pPUH | OCHOBHBIE MpPHU3HAKU  KUBOU
MIpH pelIeHnr Tpo(heCcCHOHATBHBIX 3a7a4 MaTepuu
YMeTs pemate TUMOBBIE yueOHbIe 3amaud, | [ICK -3 3HaHUE MONEKYISIPHBIX
Kacarolmecs (hepMEeHTAaTUBHBIX | OCHOB OnokaTanmsa,
MIPEBPALLCHUI MeTaboan3Ma,
HACJICICTBEHHOCTH,
UMMYHHTETA U POTOpELENIINU

Bnanenan | Bnanerts HaBBIKaMH ucnois3osanus | OIIK-1 CIIOCOOHOCTBIO

' TEOPETUYECKUX OCHOB 0a30BBIX | BOCTIPUHUMATh, pa3BUBaTh W

(HaBBIKM | XUMHYECKUX JUCIMUIUIMH TIPH PEIICHWH | UCTIOJIB30BAaTh  TEOPETHUYECKHE

/ OIBIT KOHKPETHBIX XUMHYECKHUX 1 | OCHOBBI TPaJAUIIMOHHBIX u

JIeSITENh MAaTepHAIOBEIUYECKUX 3a7a4 HOBBIX pa3JeJIOB XUMHUU TMpHU

HOCTH) pemieHnd PO ECCHOHATBHBIX

3a7a4

Bnanets HaBBbIKAMH MIPOBEICHUS

OIIK-2 BrmameHueM HaBBIKAMU




AKCIIEPUMEHTA U METOAaMHu 00pabOTKU €ro
pE3yIbTaTOB

XUMHYECKOTO  DKCIIEPUMEHTA,
CUHTETUYECKUMU u
aHAIIMTUYECKUMU MEeTOoAaMHU
MOJYyYECHUSI W UCCIEIOBAHUSA
XUMHUYECKUX BEILECTB u
peakuui

Bnanets HaBbIKaMU paboThI Ha | OIIK-6 BnajgeHueM HOpMaMu
XUMHYECKOM O00OPYJIOBAHWH, MPUHIIUIIAMU | TEXHUKH 0e30MmacHOCTH u
pacyéra TEXHOJIOTUYECKUX PEKUMOB YMEHUE peaqu30oBaTb UX B
71a00PaTOPHBIX u
TEXHOJIOTHYECKUX YCIOBUSIX
Brnaners ocHoBamu mpoGonogaroroBku mis | [IK-2  BmageHmem  HaBbIKaMu
MpOBEICHUS pa3InuHbIX DXA. WCIOJIb30BaHUSI  COBPEMEHHOM
anmaparypsl TpH TNPOBEJACHUU
Hay4HbIX MCCJIEIOBAaHUM
Bnamers cucremoii  Qynnmamentanpubix | [IK-3  Bragenumem — cucremoi

HOHATUH XVMUU.

CbYHI[aMeHTaHBHBIX XUMHNYCCKHUX
MMOHATUH U METOJO0JIOTHUYCCKUX
ACIICKTOB XHWMMHU, (1)OpMaMI/I n
MCTOJaMH HAYYHOI'O ITO3HAHUA

Brnaners OCHOBHBIMHM METOAAMHU aHAIU3a U
00pabOTKM MOITYYEHHBIX PE3YIbTATOB

[1K-4 CIIOCOOHOCTBIO
MPUMCHSITh OCHOBHBbIE
CCTECTBCHHOHAYYHBIC  3aKOHBI

IpU OOCYXAECHUM IMOTYyYEHHBIX
pe3ynbTaToOB

Bnanerts HaBBIKAMU ucnonb3zoBanus | [ICK -1 moHuMaeT mpuHIUIBI U
TEOPETUYECKHMX OCHOB 00  OCHOBHBIX | OCHOBHBIE TPU3HAKU  >KUBOH
BEIIIECTBAX, COCTaBJISIONINX KHUBYIO | MaTE€pUHU

MAaTEPUIO

Buianers HaBBIKAMH npumenenns | [ICK-3 3Hanme MoneKymsipHBIX

(epMEeHTATUBHBIX MPEBpAILIEHUI

OCHOB Omokaranmsa,
MeTaboau3Ma,
HACIICJICTBEHHOCTH,

MMMYHHTETA U QOTOpEeLenIuu




2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOI MPOorpaMMsl

Jucnummuaa «Opranndeckas XUMUSD OTHOCHTCS K 0a30BOM YacTH.
JucuunnuHa u3yyaetcst Ha 2 Kypce B 4 cemecTpe u 3 Kypce 5 cemectpe.

LenssMu OCBOCHMSI AUCUUIUIMHBI (MOIYJisi) «OpraHuyecKas XUMUS» SIBISIOTCS, B COOTBETCTBUU C
oomumu nensmu OOIT BITIO, dopMmupoBaHne y CTYyIEHTOB COBPEMEHHBIX IPEICTABICHUH 00 ypOBHE
HAyYHBIX JOCTH)KCHHI B OOJIACTH COBPEMEHHOW OpPraHMYECKONW XHMHHU, €€ aKTyallbHBIX MpoliieMax,
3HAKOMCTBO C COBPEMEHHBIMH METOJaMH HANpaBICHHOIO TOJYyYEHUS TMPOAYKTOB TOHKOIO
OpPraHUYECKOT0 CHMHTE3a U CO3JIaHUs TPEnapaToB Ha MX OCHOBE /I Pa3IUYHBIX 00JacTeil HaApOIHOTO
XO03s1iiCcTBa.

Jlnst OCBOCHMSI JAMCIUIUIMHBI HEOOXOIUMBI KOMIIETEHIIMH, CHOPMUPOBAHHBIE B paMKaX H3yYEHUS
CJICZ[YIOH_[I/IX JOUCLUIIJIINH: HpI/I OCBOCHHUU HaHHOﬁ JOUCIHUITIINHBI Tpe6y}0Tc;1 CaMbI€ BBICOKUC 3HAHMHA,
YMEHUS M HaBBIKH, NMPUOOPETEHHBIC B PE3YJIbTATe OCBOCHUS BCEX NPEIIISCTBYIONMIUX IUCIUILIHH,
0cOOEHHO TaKWX, KaKk (U3UKa, BBICIIAS MaTeMaTHKa, OOINasi U HEOpraHW4ecKas XUMus, HHPOpPMAaTHKa,
aHATMTHYECKass XUMUs, Guaocodusi, HHOCTPAHHBIH SI3bIK

3. Conep:xkanue padoueil mporpamMmbl (00beM JAUCHMILVIMHBI, TUNBI U BUAbI YYeOHBIX 3aHSATHI,
y4eOHO-MeToAn4ecKoe odecrnedeHrne CaMoCTOSATeIbHON padoThl 00y4ar0MXCs)

Coneprkanne pabouelt mporpammel npesactapieHo B [Ipunoxenun Ne 1.



1. DoHJ OLIEHOYHBIX Cpe€aACTB MO JUCHHUIIJIHHE

4.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (opMUPOBaHUS B mpolecce
0CcBOeHNs1 00pa3oBaTe/ibHOI MporpaMmbl. OnMcanne MoKa3zareJied 1 KpUTEpueB
OlLICHUBAHNS KOMIIETEHI[UIi HA PA3JIMYHBIX 3Tanax uX (JOPMUPOBAHUS, ONNUCAHUE

LIKAJI OLleHMBAHUS

Koxa u popmynupoBka KoMIeTeHIINH

OIIK-1 crnocoGHOCTHIO BOCIPUHUMATh, pa3BUBaTh U UCIOJIb30BaTh TEOPETUYECKUE OCHOBBI
TPaJUIIMOHHBIX U HOBBIX pa3ejoB XMMHUHU IPHU peIIeHUH Po(hecCHOHAIBHBIX 3a/1a4

[TnaHupyemble pe3yyIbTaThl
oOyueHus

(ToKazarenu JOCTHKCHUS He 3auTeHo
3aJJaHHOT'0 YPOBHS OCBOCHUS 3AUTCHO
KOMITCTCHITHH )
3HaTh: Teopernueckue | He 3Haer Nmeer  yeTrkoe, ULENOCTHOE  MPEICTABICHUE O
OCHOBBI 0a30BBIX XUMHYECKUX COJIep’)KaHUU OCHOBHBIX XMMHUYECKUX KYpPCOB M OOIIHX
JHUCLUILINH 3aKOHOMEPHOCTSIX XMMHUYECKUX MPOLIECCOB, U3YYaEMBbIX
B paMKax OCHOBHBIX XMMHUYECKUX AUCIUIUINH
VYmers: mnpumensaTh 3HaHus | He ymeer | YMeer mianupoBarh paboTy M MHTEPHPETUPOBATH
o0mux u cnenuduueckux MOJTyYEHHbBIE pe3ynbTaThl c MPUBJICUCHUEM
3aKOHOMEPHOCTEN PA3ITUYHBIX TEOPETUYECKHUX TIPEJCTABIICHUH 0a30BBIX XHUMHUYECKUX
obnacTeld XMMHUYECKON HayKu JHUCIUILINH
npu pelLIeHNn
poeCCHOHAIBHBIX 3a]1a4
BrmaneTs: HaBbIKamMu | He Bianeer HaBpIKaMy MPUMEHEHHS] TEOPETUUECKUX OCHOB
HCITOIb30BaHUS BIAJCET XUMHH TIPU TUIAHUPOBAHUU paboT B MpodeccuoHaIbHON
TEOPETUYECKUX OCHOB chepe neATETBHOCTH W TPAMOTHOM WHTEPIpPETALNH
0a30BBIX XUMHYECKUX MIOJIyYEHHBIX PE3YyJIbTATOB
JUCIHUIUIMH TPy  PELICHUHN

KOHKPCTHBIX XHUMHUUYCCKUX U
MaTCPpHUAJIOBCAUCCKUX 3a/1a4

OIIK-2 BrageHWeM HaBbIKAMH XHWMHYECKOTO OJKCIIEPUMEHTA, CHHTETUYECKUMH U
QHATUTUYECKUMU METOJaMH TIOJIYYEHHMS] M HCCJIEIOBAHMS XMMHYECKUX BEIIECTB M
peakuuii
[Inanupyemblie pe3ynbTaThl

oOy4eHus He
(Tmokazarenu JOCTHIKEHUS 3auyTeHOo
3aJIaHHOTO YPOBHSI OCBOCHUS 3aUTeHO
KOMIIETEHITUH)

3HaTh:CTaHAApTHBIE MeToAbl | He 3Haer 3HaeT CTaHJAPTHBIE METOJbl  MOJYYEHHS,

MONTyYeHUs, HJICHTU(DUKALIUN UACHTU(DHUKAIIMK W HWCCIIEIOBAaHHUS CBOMWCTB

W HCCIENOBAaHHS  CBOMCTB pPa3IMYHBIX TPYNN BEIIECTB U MaTEPHAIOB;

BEIIECTB M  MaTepuaos, MpaBUJia TEXHUKU OE30MaCHOCTH MpHU paboTe ¢

npaBuia o0paboTku " HUMH, OCHOBHBIE TpeOOBaHUS K O(POPMIICHHUIO

odopMIIeHUS pe3ynbTaTOB pEe3yNbTAaTOB SKCIEPUMEHTA

paboTel, HopMbl Th

YMmets: BwIOMpaTE MeTOnbl | He ymeer | Moxker yKa3aTh HECKOIIBKO METOI0B

JIMAarHOCTHKH  BCIIECTB W HCCIICTOBAHUS KOHKPETHOTO BEIIleCTBa

MaTepHUaJloB, IIPOBOJIUTH (Matepuana, mporecca), chOpMyIHPOBATH

CTaHJIapTHBIEC U3MEPEHHUS

TpeOOBaHUS K YCIOBUSAM JHAarHOCTUKH, YMEET

8




aJlanTUPOBATh CTaHJapTHHIC METOIUKHU
AKCIIEPUMEHTA Il PEIICHHS] KOHKPETHBIX
3aJa4

Bnanets: HaBpIKamMu
NPOBE/ICHUSI DKCIICPUMEHTA U
MeTogamMu  00paboTKKM  ero
pe3ysIbTaToB

He
BJIAJIEET

B momHom o0beMe BiameeT  HaBBIKAMU
MHOTOCTQIMAHOTO  CHHTE3a,  OCHOBHBIMH
METOIaMHU JTMArHOCTHKHU BEIIECTB
(mMaTepuaioB) ©  MeETOAaMH  0OpabOTKH

pE3yJIbTaTOB IKCIIEPUMEHTA

OIIK-5 crnocoOHOCThIO K  IOWCKY,

o0OpaboTke,

aHamM3y Hay4YHOH wuHQOpMAIMU U

(hopMyIIMPOBKE Ha UX OCHOBE BBIBOJIOB U MPEJIOKEHUN

[Imanupyemble  pe3yabTaThl

oOy4eHus He

(moxazarenu JIOCTHKCHUS 3auyTeHo

3aJJaHHOIO0 YPOBHS OCBOCHUS 3AHTEHO

KOMIIETEHITHI)

3HaTh: He 3naer | Mmeet oOliee mpencTapieHne 0 METOAAxX MOMCKA,
CTaHJapTHBIE METOAbI IIOUCKA, O6p360TKI/I N a”aim3a HaleHOP'I I/IH(bOpMa]_[I/II/I u
06paBOTKH 1 aHAH3a HAYIHO croco0ax MpeACTaBICHUS pPE3yJbTaTOB MOMCKA,
HHGOPMAIINH , IPABIIA 00paboTKM U aHaH3a

00paboTku 1 opopMITEHUS

pe3yJIbTaTOB MOKMCKA, 00PadOTKH

U aHaJM3a

YMers: ucrnoiib30BatTh | He ymeer | YMeeT HCHomb30BaTh  CTaHAAPTHBIE  METOJBI
CTaHJAPTHBIE METObI IIOMCKa, TIOUCKaA, 0o0pabOTKM H aHanmu3a HAy4YHOM
00pabOTKH W aHalW3a Hay4dHOM nHpOpMaIUH, OCHOBHEIE TpeOOBaHUS K
uH(OpMAITHH, npaBuiia 0 OPMIIEHUIO PE3yNIBTATOB MOWCKa, O00pabdOTKH U
obpabotku u  odopmiIeHUS aHanu3a

pe3yabTaToB TIOUCKA,

00pabOTKH U aHAIH3a

Bnaners: HaBeIkamMu moucka, | He Bnaneer meromamu moucka,  00paboTkH H
00pabOTKM W aHaM3a HAYyYHOU | BiaJeeT aHanu3a  Hay4yHoW  wuHpoOpMauuu, IpaBuia
nHpOpMAaIUH, rpaBuia 00paboTku U ohOopMIIEHHST PE3yIbTAaTOB TOMCKA,
o0paboTkn u  ohopMIICHUS 00paboTKH U aHAIH3a

pe3yabTaTOB TIONCKA,

00paboTKH 1 aHANIH3a

OIIK-6 3HaHueM HOpPM TEXHMKM O€30HaCHOCTM M YMEHHMEM peaju30BaTb HX B

J1a00PATOPHBIX M TEXHOJIOTHYECKUX YCIOBHIX

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

He
(mokaszaTenu JOCTHXKEHUS 3auTeHo
3a4TEHO
3aJIaHHOTO YPOBHSI OCBOCHHMS
KOMIIETEHITH)
3HaTh: He 3naer | 3naer MIPUHLIUIIBI OIIpEACIICHUS
OCHOBHBIE XapaKTEPUCTUKU U HKOJIOTHYECKOM 0e30MacHOCTH TMPOU3BOCTB,
CBOMCTBA KOMIIOHEHTOB METO/IbI MPEAOTBPALIEHUS  BO3MOKHBIX
XUMUYECKUX  IPOU3BOJCTB; aBapui

THUIIBI U CTCIICHBb BOS)I@fICTBI/I?I
XUMHNYCCKHUX HpCI[HpI/IHTI/Iﬁ Ha

OKPYXaIOL1YI0 cpeay;
IIpaBuJIa paboThI Ha




00OpYyJIOBaHUM M  TEXHHUKH

6e30macHOCTH

Ymers: ucnosp3oBath | He ymeer | YMeer omnpenenars pHUCKHM; NPEABUIETH
TCXHUYCCKHUEC CpCACTBA JIA IIOCJIICACTBHUA aBapuu, BO3HUKAIOIIUC B
U3MEPEHUS OCHOBHBIX pe3yibTare 0TKa3za paboThl anmnaparypsl
11apaMeTpoB

TEXHOJOTMYECKOro mpouecca

Brnaners: HaBbikamu pabotsl | He Bmageer  meromamMm  pacdyera  pUCKOB
Ha XMMHMYECKOM | BIaJEeT XUMHYECKUX  Ipou3BOACTB. IIpmHnmnamm
O60py,Z[OBaHI/II/I, IMpUHOUITIaMHA JUAarHOCTUKHU XHUMHKO-TEXHOJOTHYCCKON
pacuérta  TEXHOJIOTMYECKHUX CUCTEMBI

PEKUMOB

I1K-2 BJIaACHHUCM HaBbIKaMM HCIIOJIb30BAaHMA COBpeMeHHOﬁ alIaparypsl Mpu MMpoBCACHUN

HAaY4YHBIX I/ICCJIG[[OBaHHﬁ

[TnaHupyemble pe3ysIbTaThl
oOyueHus

(Tokazarenu JOCTHKCHHUS He 3a4TeHO
3a/IaHHOTO YPOBHSI OCBOCHHMSI 3aUTeHO
KOMITCTCHITHH )

3HaTh: He 3nmaer | CaMOCTOSTCIBHO NOAKIIOYACT KOMIIOHCHTBI
0o0Opy/noOBaHUE U TMPOTPAMMBI puOOpPOB. Nmeer  mpeacraBieHuss O
npeAHa3HauYeHHbIE JUISt HOPMAJIbHOM H KPUTHUYECKOM PEKHUMAX HUX
MIPOBEACHUS CHHTE3a u (GyHKIIMOHUPOBAHHUS. Cnocoben
uccaeaoBanue pa3uaHbix O X JIMarHOCTUPOBATH MPOCTHIC OIIIHOKH
CBOMCTB BEILIECTB. prOOPOB U MPOTrpamMM yIpaBlIeHUs
VYMerh: npoBoauth | He ymeer | CamMOCTOSITEIHHO OCYIIECTBIISIET BCE OTaIlbl
JKCIIEPUMEHT Ha HAyYHOM DKCIIEPUMEHT Ha HAyYHOM OOOpYIOBaHUH,
o0opy/nOBaHUHU,  TPOBOJAUTH IpoBOAUT  00pabOTKYy  pe3yapTaToB U
00paboTKy pe3ynbTaToB U MU3MEPEHUI c HCIIOJIb30BAHHEM
HU3MEPEeHUIM c CTICIHATM3UPOBAHHBIX KOMITBIOTEPHBIX
HCIIOJIb30BaHHEM MPOTPaMM.
CreIUaTu3UPOBAHHBIX
KOMIBIOTEPHBIX MPOTPAMM.
Bnanets: ocHoBamu | He CamMocToATenbHO  CTOCO0EH  OCYIIECTBUTH
poOONOATOTOBKH I | BIaACeT TIOJTHBIN IUKJI TTPOOOTIOATOTOBKHU
MIPOBEICHUS Pa3IMIHBIX
DOXA.

[IK-3 noHnMaHHEM OCHOBHBIX SaKOHOMCpHOCTeﬁ Pa3sBUTUA XUMHYECKOMN HAayKH, BJIaJICHUCM
CHCTEMOH q)YHlIaMeHTaJ'H)HBIX XUMHWYCCKMX IIOHATHUA | METOJOJTOTHYCCKHUX AaCIICKTOB
XUMHU, (I)OpMaMI/I 1 MCTOAAMHU HAYYHOI'O TTIO3HAHUA

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

(mokaszaTenu JOCTH)KEHUS He 3auTeHo
3aJIaHHOTO YPOBHSI OCBOCHHMS SAATEHO
KOMIIETEHITHH)

3HaTh: He snaer | ChopmupoBaHHOE W CHCTEMATU3HPOBAHHOE
OCHOBHBIE TIOHATUS U 3aKOHBI IIPEJICTABICHUE O XUMUYECKON HayKe

XUMUHN

YMers: [Tpumensts | He ymeer | ChopmupoBanHoe YMEHHE pelarb
OCHOBHBIE 3aKOHbI XUMHHU CTaHJApTHbIE  337a4d Ha  I[PUMEHEHHE

(GyHIaAMEHTAIBHBIX XMMHUYECKHX MOHATUH U
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3aKOHOB

Braners: CucreMoi
byHIaMEHTAIBHBIX  TTOHATHHA
XVUMHH.

He
BJIAJIEET

YcneniHoe 1 CHCTEMHOE BJIaJICHHE CHCTEMOM
(bYHI[aMeHTaJ'IBHBIX XHUMHYCSCKHUX ITOHATHI

[IK-4 cnocoOHOCTBIO TPUMEHATh OCHOBHBIE €CTECTBCHHOHAYYHBIC 3aKOHBI TP
00CYXICHUU TOJIYYCHHBIX PE3yJIbTaTOB
[Inanupyembie pe3ybTaThl
oOyueHus He
(Tokazarenu JOCTHKECHHUS 3aureHo
3aJJaHHOT'0 YPOBHS OCBOCHUS 3aUTCHO
KOMITCTCHITHH)
3HaTh: He 3naer ITonuble Hu CUCTEMHBIC 3HAHUS 0
OCHOBHBIC 3aKOHBI XHMHH H €CTECTBEHHOHAYYHBIX 3aKOHaX H
CMEKHBIX HayK 3aKOHOMEPHOCTSIX ~ Pa3BUTHUS ~ XMMHUYECKOU
HayKu
YmMmetn: npuMeHsaTs ocHOBHBIC | He ymeer | CdhopMupoBaHHOE YMEHHE pelllaTh THITHYHBIC
€CTECTBEHHOHAYYHbIEC 3aKOHBI 3aJ1a4Hu, CBSI3aHHBIE c MPUMEHEHUEM
M 3aKOHOMEPHOCTH pPa3BUTHUA €CTECTBEHHOHAYYHBIX 3aKOHOB u
XUMUYECKOM  HAyKHM  IpHU 3aKOHOMEPHOCTEM  pa3BUTHUS  XUMHYECKOM
aHaau3e MOJTYYEHHBIX HAayYKH IIPU aHAJIM3€ MOJIYYEHHBIX PE3YJIbTAaTOB
pe3ynbTaTOB
Bnanets: ocHoBHEIMH | He YcnenHoe U CHCTEMHOE BIIAJCHHE HaBBIKAMH
METOIaMHU aHaau3a U | BIajieeT MIPUMEHEHHUS OCHOBHBIX €CTECTBEHHOHAYYHbBIE
00paboTku MTOJTYYEHHBIX 3aKOHBIl M 3aKOHOMEPHOCTEW  pa3BUTHUS
pe3ynbTaTOB XUMHUYECKON HAyKHU IPU aHAJIU3€E TOJTYYEHHbBIX
pe3yJIbTaTOB

IIK -7 YMCHHUEM MPCACTABIATE MOJTYYCHHBIC B UCCIICIOBAHUAX PE3YJIbTAThI B BUAC OTYCTOB
U HAaY4YHBbIX l'IyﬁJ'IPIKaI.IHﬁ (CTGH,Z[OBLIC JOKJIaabl, pe(pepaTLI n CTaTbH B nepnonﬂqecxoﬁ

Hay4YHOM MevyaTu)

[Tnanupyemble pe3ynbTaThl
oOy4eHust

(mokazaTenu JOCTUKEHUS He 3auTeHo
3a4TEHO
3a/IaHHOTO YPOBHS OCBOCHHMS
KOMIIETEHITHI)

Bmaners: Bnagets HaBblkamu | He Brmageer HaBplkaMM y4yacTUsi B Hay4dHOWU
y4acTHsi B MHOTOCTOPOHHEN BIIAJICET Oecerne, CBOOOJTHO UCIIONIBb3YET
Hay4HOU Oeceie, UCTIONb3YS B crienupuIecKyro XUMHUYECKYIO
YCTHOU peur CeruprIecKyto TEPMUHOJIOTHIO
XUMHUYECKYIO0 TEPMUHOJIOTHIO
Bnaners: ycTOHYMBBIMU He CBoOOIHO  MpHUMEHseT B  JAHMCKYCCHUHU
HaBBIKAMH BIIAJICET oOuienpodeccuoHaabHbIe XUMHYECKHE
npo¢eccuoHaIBLHOTO TEPMHHBI
XUMHUYECKOTO SI3bIKA
Bnaners: HaBbikamu ywyactust | He CBobomHO  mpuMmeHseT  crneuuduyeckue
B HAYYHOU TUCKYCCHH, BIIAJIEET XUMUYECKHE TEPMHUHBI M 3HAaHWS B HAyYHOU

MIPUMEHSIS] PA3HOCTOPOHHHUE
3HAHUS O cTIeHUKe
MPEeAPUATHS
(uccnemoBaTeIbCKOro
WHCTUTYTA, QUPMBI U T.11.), B
KOTOPOM CTYACHT MPOBOIAUT
HAyYHBIC UCCIICIOBAHUSI.

AUCKYCCHU
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KOMIIETEHLIA:

KAPTA KOMIIETEHIINN

OIIK-1 criocoOHOCTHI0 BOCIPUHUMATE, Pa3BUBATh U UCIIOJIb30BAaTh TEOPETHUCCKUE
OCHOBBI TPAIULIMOHHBIX U HOBBIX Pa3/ieJIOB XUMHUH MPU PEUICHUH MTPO(ecCHOHABHBIX 3a1a4

Ilnanupye Kpurtepun onieHuBaHusi pe3yJJbTaTOB 00yUeHH s
Mble
pe3yJbTaTt
bl
o0yueHnust
YpoBennb (moxazaren
OCBOEHHSI u 2 3 4 5
KOMIIETEHIH | JOCTIDKEHH | («HEYAOBJIETBOP | («YAOBJETBOPH | («XOPOLIO»
" a1 UTEJLHOY) TeJbHO») ) («ormmino»)
3a/IaHHOTO
YpOBHS
OCBOCHHS
KOMIIETCHII
1)
Bnanets: Bnaneer Bnaneer Bnaneer Bnaneer
HaBBIKAMH | HaBBIKAMH HaBBIKAMHU HaBBIKAMH HaBBIKAMH
paboThI € MOWCKa YIeOHOW | BOCIIPOM3BENEH | CAMOCTOSTE | KPUTHYECKOTO
y4eOHOH JTUTEpaTypHl, B WS OCBOEHHOTO | JIFHOTO aHanm3a
JUTEPaTypo | T.4.,C y4eOHOT0 M3YYCHUS yueOHOM
i o WCIIOJIb30BAaHUEM | MaTepuaia 1mo OTHENbHBIX | MH(pOpMALUU
OCHOBHBIM | 3JICKTPOHHBIX OCHOBHBIM pasznenoB IO OCHOBHEIM
XUMHUYECKH | PECypCcOB XUMUYECKUM yueOHOM pasnenam
OIIK-1 - M JTUCITUTUTHAM JTUTEPATYPHl | XUMUH,
criocoGuocT | AMCUMILINH 1o (hopMyITUPOBK
BIO am OCHOBHBIM | W BEIBOJIOB H
BOCTIPHHHMMA XUMUYECKH | y4acTus B
M JIUCKYCCHH TIO
b, TUCIUIUTAH | Y4eOHBIM
pa3BHUBATh 1 am u BOIPOCAM
HUCII0IB30BaT o6CyxKIeHN
b P
TEOPETHYECK OCBOEHHOTO
UE OCHOBBI Marepuaia
TPaJULIMOHH VYMeTh: VYmMmeer YMeet VYMmeer VYmMmeer
BIX M HOBBIX | BPITIONHATH | KiaccH(UIMpOBa | WHTEPIPETUPOB | COCTABIATH | MPOTHO3MPOBA
pasIenos CTaHJAPTH | Th BEIIECTBA, aTh Pe3yJIbTaThl | CXEMBI Tb
XHMHH TIpH bie. COCTaBJISTh OTHOCHUTEJIHLHO MIPOIIECCOB | PE3YyJIbTATHI
petienuH JeHCTBUS CTPYKTYPHBIE U MPOCTHIX c HECIIO>KHBIX
(xmaccu(uK | MPOCTPAHCTBEHH | XHUMHUYECKHX HCIIOJIB30Ba | TIOCIEA0BATEN
npoeccHon anuys bIe (DOPMYJIBI MIPOTIECCOB C HUEM BHOCTEH
aJIBHBIX BEILIECTB, OCHOBHBIX WCIONb30BAaHUE | 3HAHUU XUMUYECKUX
3anaq COCTaBJICHH | KJIACCOB M OO0IIHX OCHOBHBIX peakuuii ¢
€ CXeM OpTaHWYEeCKUX M | TMPEACTABICHUN | XUMHUYECKHA | yIETOM
MPOLIECCOB, | HEOPTaHUYECKUX | U X 001X
CHUCTEMATHU3 | COCIUHEHUH, 3aKOHOMEPHOCT | JUCLUIUIMH, | 3aKOHOMEPHO
anus HAa3bIBaTh €l, U3y4aeMbIX | HO crei
JAHHBIX U BEIIIECTBA B B paMKax JIOTIyCKaeT | MPOIIeCCOB,
T.L) C COOTBETCTBUHU C 0a30BBIX OTJAENbHBIE | U3yYaeMbIX B
y4eTOM HOMEHKJIATypoit XUMUYECKUX HETOYHOCTH | paMKax
OCHOBHBIX HIOITAK JTUCIIATUINH pu OCHOBHBIX
TIOHSITUHN U (hOpMyITUPO | XUMUYECKUX
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YpoBennb

Ilnanupye Kputepun oneHnBaHus pe3yibTaTOB 00YYeHHSI
o01mux BKE JUCLUIUINH
3aKOHOMEp YCIOBHM
HOCTEH, OCYIIIECTBIIE
bopmynupy HUS TaKUX
EMBIX B IIPOLIECCOB
pamkax
0a30BBIX
XUMUYECKU
X
JUCLUTITUH
YMerTs: YMeer pemats YMeer pemars YmMmeer YMmeer
pemaTsb TUIIOBBIC 331a4l | TUIIOBBIE 33Ja4u | pelaThb pemarb
TUIIOBEIE 13 0a30BbIX n3 0a30BBIX KOMOWHHpO | 3a7auu
yueOHbIC KYpCOB XHMUH, KYpCOB XHUMUHU BaHHEIC TOBBIIICHHOM
3aJauyu 0 | HO JOITyCKaeT 3a7audl U3 CJI0’)KHOCTH M3
OCHOBHBIM | OTJENbHBIC 0a30BBIX 0a30BBIX
(6azoBbIM) | omMOKH KypcoB KypcoB
XAUMUYECKU XUMUH XHMUH
M
JUCIUTUTAH
am
3HaTh: 3aTpyaHseTcs B HNmeer Nwmeer Nmeer
TEOpeTHYeC | ONpEeAeICHUN MPEICTABICHUE | MPEICTaBIe | YETKOE,
KM€ OCHOBBI | 0a30BBIX IOHSTHH | O COJEpKaHUH HUE O LIEJIOCTHOE
0a30BBIX 1 QOPMYIUPOBKE | OTACITBHBIX COJIepKaHU | MpeICTaBICHU
XMMUYECKH | OCHOBHBIX XUMUYECKUX Y OCHOBHBIX | € 0
X 3aKOHOB XUMHH JCIIUTITUH, y4eOHBIX CoJIepKaHuU
JUCITUTUTAH 3HaeT KYpCOB TI0 OCHOBHBIX
TEPMHUHOJIOTUIO, | XUMHH, XUMUYECKUX
OCHOBHBIE 3HAEeT KypCOB U
3aKOHBI XUMHH, | TEPMUHOJIOT | OOIIMX
HO JIONyCKaeT 1o, 3aKOHOMEPHO
HETOYHOCTH B OCHOBHbIE CTSX
(hopMyITHPOBKax | 3aKOHBI U XAUMUYECKUX
MOHUMAET MPOIIECCOB,
CYLIHOCTb N3y4aeMbIX B
o0Immx pamKax
3aKOHOMEPH | OCHOBHBIX
ocreii, XMUMUYECKUX
U3y4YaeMbIX | JUCLUILINH
B paMKax
0a30BBIX
XUMUYECKU
X
JICTIATUINH
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KAPTA KOMIIETEHIINN

KOMIIETEHIIUSA: OIIK-2 BiajgeHreM HaBBIKAMH XUMHUYECKOTO SKCTICPUMEHTA,

CUHTETUYECKUMH U aHATTUTUYECKUMH METOJaMU MOJIYYCHHS U UCCIIEIOBAHUSI XUMUYECKHUX
BEIIIECTB U PEaKIUi

Ilnanupyemble Kputepun onennBannsi pe3yJbTaToB 00y4eHUs!
pe3yabTaThl
Vposenn o0y4eHHs
0CBOCHIS (moxazareaun 2 3
KOMITETeHIHMN JOCTYKEHHUS («HeynoBjaeTBOpuTE | (KYAOBJIETBOP 4 («xopo1o») 5 («oTIUYHO»)
3a/1aHHOTO JIbHOY) HUTEJbHO»)
YPOBHS OCBOEHHUS
KOMITCTCHITAH)
Bnaners Bnaneer naBeikamMu | Brnageet Bnaneer Bnaneer
0a30BBIMU CUHTE3a, 0a30BbIMU HaBbIKaMU HABBIKAMHU
HaBBIKAMHU UACHTU(DUKALIUN U HaBBIKaMHU CUHTE3a, CUHTE3a,
MPOBEICHUS W3Y4YEHUs CBOICTB CUHTE3, nneHTupuKanuyu | UASHTHQUKAIAHA
XUMUYECKOTO OTJICNPHBIX BEIIECTB | WASHTH(HKAL | U U3yUeHUS U U3YYECHUS
JKCIIEPUMEHTa U WU U U3yYEHUS | CBOICTB CBOIICTB BEILIECTB
odopmIIeHusT €ero CBOIICTB OTJIENBHBIX U MaTepHasoB,
pe3ynbTaTOB HECJIOKHBIX KJIACCOB BELECTB | MPABUIBLHOTO
BEIIECTB (matepuainos), MIPOTOKOJIUPOBAH
MIPaBUIILHOTO U OTIBITOB
NPOTOKOJIUPOBAH
1S ONBITOB
VYMeTn: YmMeeT npoBOAUTH VYwmeer YMeeT npoBOAUTh | YMEET
MIPOBOJIUTH MIPOCTON aHau3 U MIPOBOJIUTH OJTHO- U BBHITIOJTHATD
MIPOCThIE OJHOCTaAUIHBINA OJIHO- U JBYXCTaIUUHBIA | TEMOHCTPATUBHBI
OIIK-2 XUMUYECKHE CHHTE3 110 TOTOBOM JIBYXCTaJIMAHBI | CUHTE3 IO € OTIBITHI 110
BJIaJICHUEM OTIBITHI IO METo/IMKe 0e3 W CHHTE3 110 npejiaraeMon XUMHH;, OAHO- U
HaBBIKAMHU MpeaiaracMbIM odopmiteHUs npeasaraeMoi | METOJUKE C JIBYXCTaIUAHBII
XUMHYECKOTO METOAUKAM MPOTOKOJIA OIBITOB METOAMKE C BBIXOJIOM CUHTE3 0
SKCIIEPUMEHTA, BBIXOJI0M LIEJIEBOTO npejyaraeMoun
CHHTETHYECKUM LEJIEBOTO MPOJyKTa OoJiee 5 | METOAMKE C
. - MPOJIYyKTa («otmaH0»)0% BBIXOJIOM
MeHee 5 OT 3aBJIEHHOTO; | LIEJIEBOTO
AHAJIUTUYECKUM
(«oTinuHO»)0 | HACHTUPHUKALNIO | MPOJYKTa
" MeTOAaMH % ot U UCCJEeI0BaHUE COTJIACHO
HOTyqCHHA 1 3asBJIEHHOTO B | CBOMCTB 3asBIICHHOMY B
HCCIIEJOBAaHUS METOJTUKE; MTOJTYICHHBIX METOJTUKE;
XUMHUUYECKUX aHam3 BEIIECTB U MIPOBOJIUTH
BEILECTB u MOJIyYEHHOI'O0 | MaTepUasoB. KOMILIEKCHBIH
peakuit BEILECTBA Ywmeer aHaIu3 U
OJIHUM M3 odopmIIITh UCCIIEJOBAaHNE
CTaHJAPTHBIX | Pe3YyJIbTaThl CBOICTB
METO/IOB. JKCIIEPUMEHTA C MOJTyYEHHBIX
Homyckaet HEOOIBIINM BEIIECTB U
OTJICIbHBIE KOJMYECTBOM MaTepUaoB.
OIINOKY TpH 3aMEYaHUM Ymeer
odopmiIeHUH opopMIIITH
MIPOTOKOJIA pe3yabTaThl
9KCIEPUMEHTA 3KCIIEPUMEHTA B
COOTBETCTBHH C
3asIBIIEHHBIMH
TpeOOBaHUSIMH
3HaTh: 3aTpyaHseTcs B Nmeer obmee | 3naer 3Haet
CTaHJapTHBIE BbIOOpE MeTOa MIPEACTABICHN | CTAaHAAPTHBIC CTaHJapTHBIE
METOJIbI MOJTyYEHUS, € 0 MeToJax METO/IBI METO/IBI
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MOJTy4eHHUS, UACHTU()UKAIINN U MOJTyYeHUS, TIOJTyYCHUS, TIOJTYYCHUS,
UICHTU(QHUKAIMN | HCCIICJOBAHUS WACHTH(HKALl | HICHTUDHUKANNN | UICHTU(DUKAIH
U UCCIIC/IOBAHUST | CBOMCTB YKa3aHHOTO | MM U Y UCCIIC/IOBAHUS | U WCCJICJIOBAHUS
CBOICTB BEIIIECTB | BEIIECTBA, HE 3HACT | MCCICAOBAHUS | CBOWCTB CBOICTB
U MaTepUaJIoB, TpeOOBaHMIA K CBOWCTB Pa3IMYHBIX TPYIIT | Pa3IHYHBIX TPYIIT
npaBuIa 0 OpMIICHUIO OTJENBHBIX BEIIECTB U BEIIICCTB "
00paboTKH H pe3yIbTaToB KJIACCOB MaTepUasoB; MaTepUasoB;
odopmiteHUs IKCIIEPUMEHTA U BEIICCTB, npaBwia Th npu | mpaBwiia TeXHUKH
pe3yIbTaToOB vopm Th paBUjIax paboTe ¢ HUMH, 0e30macHOCTH
paboThI, HOPMBI 0e3omacHoro OCHOBHBIE npu pabore ¢
Tb oOpaiieHusi ¢ | TpeOOBaHMS K HUMH, OCHOBHBIC

HAMH 1 0 OpMIICHUIO TpeOOBaHMS K

crrocobax pe3yIbTaToB 0 OPMIICHUIO

MPEJICTABJICHN | DKCIICPUMEHTA, pe3yJIbTaTOB

s pe3yJIbTATOB | HO JIOMyCKaeT JKCIIEpPUMEHTA

IKCTIEPUMEHTa | OTIEbHBIC

HETOYHOCTHU
KAPTA KOMITIETEHLIU
KOMIIETEHLA:

OIIK-5 crtocoOHOCTHIO K MTOHUCKY, 00paboTKe, aHATN3y HAyYHOH HH(POPMAIIUU 1
(bOpMyIHPOBKE Ha UX OCHOBE BBIBOJIOB U MPEIOKECHUN

v I Kpurtepun oueHnBanus pe3yJibTaTOB 00y4eHUs
OBEHL JIAHHMpYye > 3 2 3
P Mble
O0CBOCHMSI («Hey10BJIeTBOPH | («yAOBJIETBOPH | («XOPOLIO | (KOTJIHYHO»
pe3yJibTa
KommeTe THI TEJTbHOY) TEJIbHOY) ») )
HIIUH
00yueHust
Bnaners: | Biaageer Tonbko Bnaneer Bnaneer Bnaneer
HaBBIKAMH | HABbIKAMU HaBBIKAMHU HaBBIKAMH | CHUCTEMAaTHU4e
OTIK-5 MOMCKA U | COCTaBJICHUS MOUCKA MOUCKa CKUMH
clocobio | HEPBHIHO | 3a1poca uH(popMaluu B uH(popMa | HaBBIKAMU
i yueOHBIX LIUU B MOUCKA U
CTBIO K
HOMCKY 00paboTK U3JIaHUSX Hay4yHBIX | 00paboTKH
, .
u MEepUOINY | HAYYHOMU
00paboTK . P 1
. Hay4YHOU €CKHX uHpopmaiu
’ Y Hay4HO- U3IaHUSX | U
aHaJIn3y
navangy | TexHmec
i KOM
uHpopma
nHpopma
WU U
bopmynu QL
POBKE Ha YMers: YwMmeer Ywmeer Ymeer YwMmeer
X MOJIB30BAT | MOJIb30BATHCS MOJIb30BATHCS MOJIb30BaT | CUCTEMATU3H
OCHOBE bCs TOJIBKO KaTajoroM bCSA poBaTh U
BLIBOOB MEeYaTHBIM | CTAH/IAPTHBIMHU Hay4YHOU bubnmore | 0600mATH
" U TTONCKOBBIMH OMOIHOTEKON KOH e- JTaHHEIE,
3JIEKTPOH | MpOrpaMMaMu library MOJTy4YEeHHbIE
peioxKe
o HBIMU WHTEpHETA u3
HUU
HUCTOYHUK Pa3IUYHBIX
amMu HMCTOYHUKOB
uHpopma
LIUH 110

15




XUMHNHU

3HaTh:
OCHOBHBIE
HCTOYHUK
u
Hay4HOU
nHpopma
IIUU TIO
XUMHH

3HaeT TOILKO 00
OCHOBHBIX
HNCTOYHHKAX
uHbOpMaIIUU CETH
UHTEPHET

3Haer
MIPUHIIMIIBI
cUCTeMaTH3aluU
Hay4yHOU
uHpopMaun

3Haer
OCHOBHBIE
nepuoanY
€CKue
U3JIaHUs
10 TeMe
Hay4YHOH
JESATEIBHO
CTH

3Haer o
JOTIOTHUTEI
bHBIX
MCTOYHUKAX
MOJTy4CHUS
nHpopmanu
u

OIIK-6 BrageHneM HOpMaMH TEXHUKH OE€30MTaCHOCTH U YMEHHEM Pealln30BaTh UX B
71a00paTOPHBIX U TEXHOJIOTUYECKUX YCIOBHIX

Ilnanupyemsbie | Kpurepun oneHnBaHus pe3yJibTATOB 00y4YeHUs
Yposennb pe3yJbTaThbl
OCBOCHMA o0y4eHus 2 3 4 5
KOMIIETeHIHH («Hey1oBJIeTB | (KyAOBJETBOPH | («X0polI | (OTJIMYHO)
OpPUTEJIbHO0») | TEJIbHO») 0»)
Bnaners Bnaneer Bnaneer Bnaneer | Bmaneer
HaBBIKAMH npocTermumu | 6a30BBIMU METO/IaM | METOJaMu
paboThI Ha HaBbIKAMH HaBbIKAMU u pacuera
XUMHUYECKOM paboThI Ha paboThI Ha BBIOOpa | pHUCKOB
000Opy/NOBaHUH, | XUMHUYECKOM XUMHUYECKOM panuoHa | XMMHUYECKUX
MIPUHIIATIAMA 0o0opyI0oBaHUU | 00OPYIOBAaHUM, | JBHBIX MIPOU3BO/ICTB,
pacuéra , IPUHLNAIIAMHA | IPUHIUIIAMHA TEXHOJIO | IPUHIMIAMU
TEXHOJIOTHUYECKH | pacyéra pacuéra TMYECKA | TUArHOCTUKHU
OTIK-6 X PEKHUMOB TEXHOJIOTMYEC | TEXHOJOTHYECKHU | X CXEM XUMHUKO-
KUX PEXKUMOB, | X PEKHMOB H MPOU3BO | TEXHOJOTHUYE
BIIaJICHUEM .
HO JIOITYCKaeT | JIOIMyCKaeT JCTBA U | CKOM
HOpMaM#
OIHUOKHU HeOoIbIINe METOJIaM | CUCTEMBI
TEXHUKU
HETOYHOCTHU u
0e30MacHOCTH
yTHIIN3a
u YMEHUEM -
peannu3oBaTh
OTXOJIOB
ux B
MIPOU3BO
1a00paTOPHBIX
" JICTBA
YMeTs: Ymeer Ymeer Ymeer Ymeer
TEXHOJIOTHYECK
A — WCIIOTh30BaTh WCIIONB30BaTh | MCIOJIH30BAThH BBIOMpAT | ONPEIEISITh
TEXHUYECKHE npocreiime OCHOBHBIE b PHUCKH U
cpencTBa TEXHUYECKHE TEXHUYECKUE TEXHUYE | TMPEIBHUICTDH
WU3MEPEHUS CpencTBa il | CpeACTBa AJis CKHeE MOCJIE/ICTBUS
OCHOBHBIX U3MEPECHUS W3MEPEHHS psijia | CPEeICTBa | aBapwH,
rnapamMeTpoB psana napameTpoB u BO3HHUKAIOIIN
TEXHOJIOTHYECKO | MTapaMeTpoB TEXHOJIOTHYECKO | TEXHOJIO | € B
ro npoiecca TEXHOJIOTMYEC | Io MpPOIEecca, HO | THU C pe3ynbTaTe
KOT0 JIOITyCKaeT y4e€ToOM | OTKa3za
nporecca, Ho | HeboIbIIne 6e3omacH | paboThl
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JOMyCKaeT HETOYHOCTHU OCTH MX | ammaparypsl
OIINOKHU MpUMEHE
HUS
3HaTh: 3arpyansercs | Mmeet obuiee 3Haer 3Haer
OCHOBHBIE B 3HAHUU MIPEACTABJICHUE | OCHOBHBI | IPUHIIMIIBI
XapaKTEPUCTUKHU | OCHOBHBIX 00 OCHOBHBIX e OIIpEEICHUS
U CBOMCTBA XapaKkTEPUCTH | XapaKTEPUCTUK | MPUHLHUII | SIKOJIOTHYECK
KOMIIOHEHTOB K ¥ CBOWCTB Y CBOICTB bl o
XUMHUYECKUX KOMIIOHEHTOB | KOMIIOHEHTOB opranusa | 0e30macHoOCT
IIPOU3BOJICTB; XUMHUYECKUX XUMHUYECKUX 1005051 u
TUIIBL U CTENEHb | MPOU3BOJICTB; | IPOU3BOJCTB; XUMHUYEC | IPOU3BOJCTB,
BO3JICUCTBUS THUIIOB U TUIIOB U KOTO METO/IbI
XUMHUYECKUX CTENEHU CTENEHU IIPOU3BO | MPEIOTBpAIlEe
MPEANPUATUI HA | BO3ICUCTBUS BO3JECHCTBUSA IICTBA, HUS
OKPY’KaIOIYIO XUMHUYECKHUX XUMHUYECKUX periaMe | BO3MOXHBIX
cpeny; IpaBuia | OPEANPUATHA | NPEANPHUATHI HA | HT U aBapui
paboThI Ha Ha OKPYKaIOIILYIO TEXHUYE
00OpYJIOBaHUHM | OKPYXKAIOIIYIO | Cpely; MpaBUiIa | CKUE
U TEXHUKH cpeny; paboThl HA cpencTaa
0e30macHOCTH npaBuia o0opynoBaHuu |,
paboThl Ha U TEXHUKH HE00XO0
o0opynoBaHUU | 0€30MaCHOCTH MBI
Y TEXHUKH JUISt
0€301acHOCTH KOHTPOJI
U
yInpaBiie
HUSA
TEXHOJIO0
TUYECKHU
M
nporecc
oM

MMPOBCACHUHN HAYYHBIX HCCIIeI0BaHUM

IIK- 2 BianeHreM HaBBIKAMU MCIIOJIB30BAHMS COBPEMEHHOH armapaTypbl Ipu

YposeH
b
OCBOCH
us
KOMIIeT
CHI N

Kpurtepun oneHuBanus pe3yjbTaToB 00y4eHHsA

Iliianupyembie 2
pe3yabTaThl («Hey/I0BT 3
«yI0BJIETBOPH
o0y4eHus eTBOpHTE («yn P
TeJIbHO»)
JIbHOY)

4
(«xopow
0»)

5 («oTIAM4YHO»)
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I1K-2
Brnanen
HeM
HaBBIKa
MH
HCIIOJIB3
OBaHMA
COBpeMe
HHOH
armapar
ypbI IpH
MpOBEIE
HUH
Hay4YHbI
X
HCCIIEI0
BaHUM

Bnaners: ocHoBaMu 3atpynHse | BoimomHser Camocto | CaMOCTOSTEILHO
POOOTIOATOTOBKHI TCS B OTJECIbHBIC SATETTFHO | CIOCOOEH OCYIIIECTBHUTH
JUTS TIPOBEICHUS MOATOTOBK | OTIEPAllUH B BBITNOJIHA | ITOJHBINA LIUKII
pa3nUYHBIX (GU3UKO- | € IPO0 | X0J1e eT POOOIOATOTOBKH
XAMHUYECKHUX 00BEKTOB | MPOOOTOATOTOB | OOJIBIITUH
aHAJIM30B JUIS KHU. CTBO
MOCJIETYIO orepanu
IIEro # B X011€
HCCIEI0Ba po0o1mo
HHA. JIFOTOBK
n
MIPOCTHIX
00BEKTO
B
Bnagets: 3arpyansie | IIpoBogut Camocrto | CriocobeH K
HaYaJIbHBIMHU TCS B W3MEPEHUSI, HE SITEJIbHO | TPOBEICHUIO TIOJIHOTO
HaBBIKAMH pabOTHI CO | MOPSAKE crocoben TOTOBHT | ITMKJIA paboT Ha
CHEIMATU3UPOBAHHBI | BKIIIOYEHU | U3MEHSTH npuodop K | CeUaIM3uPOBAaHHOM
M Hay4YHBIM au rapameTpbl 3aIycKy, | HaydHOM 000pyAOBaHUU
o0opynoBaHUEM BBIKJTIOUCH | IpuOopa. KOHTPOJI | MPHU MPOBEACHUU
Hs UPYeT U | SKCIIEPUMEHTOB
npudopa, U3MEHSE | HEBBICOKOM CIIOKHOCTH
CHATHUH T
MOKa3aHU1 rapamer
HU3MEpEHUI pBI
npubdopa
B XOJI¢
JKCTIepH
MEHTA.
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YMeTh: NpOBOUTH 3atpynusie | [IpoBogut IIpoBoau | CamocTosSITENBHO
HKCHEPUMEHT Ha TCSI B OTJeNIbHBIC T OCYILIECTBIISICT BCE ATAIIBI
HAyYHOM MIPOBEJICHU | OTllepalii B OTJICNIbH | OKCIIEPUMEHT Ha
000pyI0BaHUH, u Xo7e bIe HAYYHOM 000pYZIOBaHHH,
MIPOBOAUTD JKCIIEpUME | IKCIIEPUMEHTA orepaiy | MpoBOIUT 00pabOTKY
00paboTKy HTa Ha Ha HAYYHOM U B XOJ€ | pe3ysIbTaTOB U
PE3yNIbTAaTOB U HayYHOM 00Opy/IOBaHUU | SKCIIEPU | U3MEPEHHUI ¢
HU3MEpEeHuH C obopymoBa | 6e3 00pabOTKH | MEHTA Ha | HCIIOJIH30BAHUEM
HCIIOJIb30BAHUEM HUU pE3yNbTaToB HAyYHOM | CIIEHaTIN3UPOBAHHBIX
CIELUAIN3UPOBAHHBI | UCTIONB30B | U3MEPEHHI B 000pyI0 | KOMIIBIOTEPHBIX
X KOMITbIOTEPHBIX aHUH CHEIHAM3UPOB | BaHUU MIPOrPaMM.
IPOrpamM. CTELUANN3 | aHHBIX 6e3
HMPOBAHHBI | KOMIIBIOTEPHBIX | 00paboT
X porpamMmax. KU
MporpaMm pe3yinbTa
TOB
U3MEpeH
17178:]
crenuan
U3HUPOBa
HHBIX
KOMIIBIOT
€pHBIX
nporpam
Max.
3HaTh: obopynoBanue | 3arpyause | CamocrositensH | Camocto | CaMOCTOSITENIBHO
Y IPOTPaMMBI TCS B 0 orpeenser ATENbHO | MOJKII0YAeT
npeaHa3HauYeHHbBIE OTIpeieNieH | KOMITOHEHTBI orpeniesl | KOMIIOHEHTHI TIPUOOPOB.
U1 IPOBEIEHUS Uu U npubopoB seT Nwmeer npeacTaBieHus o
CHHTE3a U HazHaueHW | Mmeer KOMIIOHE | HOPMAaJbHOM H
HCCIIeIOBaHHE u MPEJICTABICHUS | HTBI KPUTHYECKOM PEKUMaX
pa3aMyYHbIX (PU3UKO- | KOMIIOHEH | O HOPMaJbHOM | MPUOOPO | MX QYHKIMOHUPOBAHUS.
XUMHUYECKHX CBOUCTB | TOB peXUME UX B. Imeer | CniocoGeH
BEIIECTB. npubopa U | GYHKIIMOHUPOBA | TIPEACTAB | TUATHOCTUPOBATH
MpOrpaMM. | HUS TpU J€HUS O | IPOCThIE OLIMOKH
MIPOBEICHUU HOpMajib | MPUOOPOB U POrpamMM
OTIENBbHBIX HOM yIIpaBJICHUS
ornepanui pexxume
1704
(byHKIHO
HUPOBaH
sl
[Ipumen
seT
KOMITBIOT
epHBbIE
nmporpam
MBI JUIS
yIpaBiie
HUS
nmpubopo
M

19




IK-3 BJIAJICHUEM CHUCTEMOH (dyHIaMEHTaIbHBIX XUMHUYECKUX HOHATUHU u
METOO0JOTUYECKHUX aCIIeKTOB XUMHH, (POpMaMu U METOJaMH HAYYHOTO TIO3HAHUS

IInanupyembie Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
YposeHb pe3yJbTaThbl
OCBOCHUS o0y4eHus 2 3
KOMIIETEHIHH («Hey10BJIeTBO | («yI0BJIETBO 4 («xopo1io») 5 («oTIMYHO»)
PUTEJIBHO») PUTEJIBHO»)
Bnanets: ®parmentapHoe | B uenom B nenom Ycenemnoe u
Cucremoit BJIaJICHUE YCIIEIIHOE, YCIIEIIHOE, HO CHCTEMHOe
byHaaMeHTaNbHBI | CUCTEMOU HO HE coJieprkaliee BJIa/ICHUE
X MOHATUHI (GyHIaMEHTaJIbH | CHCTEMHOE OTJIE/IbHBIE CUCTEMOM
XUMUH. bIX XMMHUYECKUX | BJIAJICHUE poOebl HITU byHaamMeHTanbH
MTOHATUI CHUCTEMOM CONPOBOXKAAKOUIE | BIX XUMUYECKUX
¢yHIaMeHTa | ecsl OTACJIbHBIMU | IOHATUH
JIBHBIX omubKaMu
XUMHUYECKHUX | BJIAJICHUE
MOHATUI CHUCTEMOM
(byHIaMeHTaJIbHbI
IK-3 X XUMHYECKHUX
BJIaJICHUEM TIOHSTUI
CHCTEMOM Ywmersb: YactuuHo B nenom B nenom CdopmupoBanu
¢ynnamentan | [lpumensTs OCBOEHHOE YCIELIHO, HO | YCHEIIHOE, HO 0€ YMEHUE
BHBIX OCHOBHBIE yYMEHUE peliaTh | He cojepxKanie pemarb
XUMHUYECKUX 3aKOHBI XUMUHU CTaHJlapTHbIE CHCTEMHOe OTJIEIbHbIE CTaH/IapTHbIE
MOHATUHN U 3a/1a4u Ha yMeHUue mpoOesibl yMEHUe | 3aJa4d Ha
METOJI0JIOTHYE MIPpUMEHEHNE peliaTth peiaTthb IpUMEHEHHE
CKHX acIIEKTOB (GyHIaMeHTalIbH | CTaHAAapTHBIE | CTAHAAPTHBIE dbyHIaMeHTalbH
XUMHH, bIX XMMHUYECKUX | 3a/1a4dl Ha 3aJ1a4uM Ha BIX XUMHUYECKUX
dbopmamu u MOHATUH 1 IIPUMEHEHHE | IPUMEHEHHE HOHSATHN U
METOAAMU 3aKOHOB ¢yHnamenTa | GyHIaMEHTalIbHBI | 3aKOHOB
HAy4YHOTO JIBHBIX X XUMHUYECKHX
MO3HAHUS XUMHUYECKHUX | MOHATHUH U
HOHSTHH U 3aKOHOB
3aKOHOB
3Hatb: OCHOBHBIE | 3HAHUS HOCST 3HaHue B nenom CdopmupoBanu
MOHATUSA U (¢bparmMeHTapHbI | 6a30BBIX U c(OpMUPOBAHHBIE | O€ U
3aKOHBI XUMHHU XapakTep HOHSTHH U 3HAHUA O CUCTEME | CUCTEMATHU3UPO
3aKOHOB (GbyHIaMEHTaJIbHBI | BAHHOE
XUMHUYECKON | X XUMHUYECKUX IIPEJICTaBICHNE
HayKH. MTOHSATHUH, 0 XHUMHYECKON
coJieprKaliye HayKe
HEKOTOpBIE
poOebl.
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ITK-4 ciocoOHOCTHIO MPUMEHATh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI IIPU
00CYKJIEHUH TOJTy4YCHHBIX PE3YJIbTaTOB

Ilnanupye | Kpurepuu oneHnBaHusA pe3yJibTaTOB 00y4YeHM sl
YpoBenb MbIe
OCBOEHHA pe3yJbTart 2 3 5
KOMIIETeHIHH BI («HeymoBJIeTBOpH | («yA0BJIETBOPH 4 («xopomio») («OTJIMYHO
o0yueHus TeJbHO») TeJbHO») »)
Buaners: ®parmMeHTapHOE B nenom B nenom Ycenemnoe
OCHOBHBIMH | BJIaJICHUE YCIIELIHOE, HO yCIEIIHOE, HO u
METOJaMH | HaBBIKAMH HE CHCTeMHOe coJieprkaliee CHCTEMHOe
aHaJu3a u aHanusa u BJIa/ICHUE OTJIebHbBIC BJIQ/ICHUE
00paboTku | 0OpaboTKu HaBBIKAMU POOEITBI KN HaBBIKAMU
MOJTyYEHHBI | pPe3yIbTaTOB aHanu3a u COTMPOBOXKAAIOIIEC | TPUMEHEHU
X 00paboTku €Csl OT/ICTTbHBIMU | 51 OCHOBHBIX
pe3yabTaTo pe3yNIbTaToOB omubKaMu €CTECTBEHH
B BJIa/ICHUE OHAY4HbIE
HaBbIKaMU 3aKOHBI U
aHayu3a u 3aKOHOMEpPH
00paboTku ocTei
pe3yJIbTaToB pa3BuTHUs
XUMHYECKO
1 HayKu
npu
K -4 aHaJn3e
CIIOCOOHOCTBIO EOHY%HHH
MIPUMEHSATH
pe3yIbTaTo
OCHOBHBIE 5
CCTCCTBCHHONA - g et YactuuHo B nemom B nenom Cdopmupos
YYHBIC 3aKOHBI
pH IPUMEHSTh | OCBOEHHOE YMEHHE | YCIIEUIHO, HO HE | YCIIELIHOE, HO aHHOE
NN — OCHOBHBIE MIPUMEHSATD CHCTEMHOe cojiepxKanie YMEHHE
N €CTECTBEHH | €CTECTBEHHOHAY4YH | YMEHHUE pelaTh | OT/EIbHbIE pemaTh
Deay/ISTATOB OHay4HbIE bI€ 3aKOHBI TUMHYHBIE npoOeNbl yMEHUE | TUMHYHBIE
3aKOHBI U 3ajauu, pemaTth 3a/1a4H,
3aKOHOMEPH CBSI3aHHBIE C TUMHYHbIE CBSI3aHHBIE
OCTH 00paboTKOit 1 3a/1a4u, c
pa3BUTHS aHaJIN30M CBSI3aHHBIE C MPUMEHEHU
XAMHYECKO MOJTYYECHHBIX 00paboTKOit 1 eM
1 HayKu pe3ynbTaToOB aHAIN30M €CTECTBEHH
npu MTOJTYYCHHBIX OHAYYHBIX
aHaiamn3e pe3ynabTaTOB 3aKOHOB U
MOJTYYCHHBI 3aKOHOMEPH
X ocTen
pe3yabTaTo pa3BUTHSA
B XUMHYECKO
1l HayKu
npu
aHaynze
MOJTYYEHHBI
X
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pe3yabTaTo
B

3HaTh:
OCHOBHBIE
3aKOHBI
XAMHH U
CMCXKHBIX

HayK

Nwmeer
MpeACTaBICHUE 00
OCHOBHBIX
XHUMHYSCKHX
3aKOHaX

3Haer
HEKOTOpPBIC
IIOHATUA U
3aKOHBI XUMHH
U CMCIKHBIX

HayK

3Hauue o
€CTECTBEHHOHAYY
HBIX 3aKOHaxX U

3aKOHOMEPHOCTSX

pa3BUTHS
XHUMHYECKON
HAyKH B LIEJIOM
MOJIHBIE, HO
cojiepxKar
HEKOTOPBIC
pOOEIIbI.

Ilonnbie u
CHCTEMHBIE
3HAHHUSA O
€CTECTBEHH
OHAYYHBIX
3aKOHaxX U
3aKOHOMEPH
OCTSIX
pa3BuTHUs
XHUMHYECKO
1 HayKu

BU/JIC OTYETOB U HAYYHBIX MyOIUKALUN (CTEHIOBBIX JOKIAI0B, pedepaToB U cTaTeil B

ITK-7 roTOBHOCTBIO IPEACTABIISTH ITOJTYYEHHbIE B UCCIIEA0BAHUAX PE3YIbTAThI B

NEepUOANYECKON HAyYHOU IIe4aTn)

YpoBenn ILianupyembre Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
OCBOCHHSA 2 3 4
pe3yJIbTaThl 5
KOMHOCTCHIH o0yueHus («Heya10BJIETBOP | («YAOBJIETBOPHUTENbH | («XOPOLIO
" («OTJIMYHO)
HUTEJbHOY») 0») »)
MK-7 Bnagers: 3arpynHsercs B Ilyraercs B HNuorpa Bianeer
TOTOBHOCTBIO | BJIAZIETh HCII0JIB30BAHUHU UCII0JIb30BaHNN omnbaeTc | HaBBIKAMU
IPEJICTaBIATh | HaBbIKAMU TE€PMHUHOJIOTHH TEPMHHOB S B ydacTtus B
IIOJIyUYEHHBIE | y4acTHs B UCIIOJIBb30B | HAYYHOU
B MHOT'OCTOPOHHE aHUHU Oeceje,
UCCIIEJOBAaHN | 1 HAyYHOU TEPMUHOB | CBOOOJIHO
X Oecene, HCIIONB3YET
pE3yJbTaThl B | UCIIOJIB3YS B crienupuyeck
BHJIC OTYETOB | YCTHOH peuun yIO
Y Hay4YHBIX crienu(puvecky XUMHUYECKYIO
nyOonuKauil | 10 XUMHYECKYIO TEPMHUHOJIOTH
(cTeHIOBBIX TEPMHUHOJIOTHIO 10
JTOKJIAJIOB,
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pedbepatoB U | YMeTh: 3aTpyHseTCs B HesicHo u HEeweTko Henocrar | Ymeer
cratell B BBICKA3bIBaTh BBICKA3bIBAaHUU U3JIaraeT TOYKY OYHO BBICKA3bIBATh
NEPUOJIUYECK | CBOKO TOUKY CBOEH TOUKHU 3pEeHUs. apryMEeHT | CBOIO TOUKY
011 Hay4YHOU 3peHus U 3peHus HUpyeT 3peHus U
neyarTu) y4acTBOBaTh B TOYKY y4acTBOBaTh
JIAaJore 3pEHUS. B IMAJIOTE CO
(ctyneHt- crenuainucTa
CTYJICHT, MU
CTYJIEHT- pa3IMyHOro
MPEIO/aBaTeNb, YpOBHSI
CTYJIEHT-
COTPYAHUK
abopaToOpun).
YMeTh: 3arpyaHseTcs B Heuetko onpenenser He moxer | Brinenser
BBIJICIISITh onpeieTICHUN pe3ynbTaThl PaHXXUPOB | TJIaBHBIE
IJIABHBIE [JIABHBIX UCCIIE0BAHUS aTh pe3ynbTaThl
pe3ybTaThl IPU | PE3YJILTATOB pe3yibTaT | mpu
MOATOTOBKE K nccaea0BaHus bl 110 MOATOTOBKE K
CTCHJIOBBIM/YCT CTEIEHU CTCHJIOBBIM/Y
HBIM JIOKJIAJIaM. BAKHOCTH | CTHBIM
JOKJIaJ1aM
3HaTh: 3arpyaHseTcs B [1noxo 3Haer npaBuna | 3Haer 3Haer
OCHOBHBIE BEJICHUM HAYYHOU | BEJCHUS JUCKYCCUU OCHOBHBIC | OCHOBHBIE
npaBuja JUCKYCCUU npaBuia rpaBuja
BEJICHUS BEJICHUS BEJICHUS
Hay4HOU JUCKYCUU | HAYYHOU
JTUCKYCCUU JTUCKYCCUU
3HaTh: 3arpynHsercs B Odopmaser ¢ Odopwmase | 3naer
OcHOBHBIE odopmiieHnn CEpbE3HBIMU TC OCHOBHBIE
TpeOOBaHUS K pesynbraTtoB HUP | ommOkamu HE3HAYMUTE | TPEOOBAHUS K
CTEHJIOBBIM/YCT | TIO TIpaBUJIaM JBHBIMU CTCHJIOBBIM/Y
HBIM JIOKJIaJIaM OImUOKaMH | CTHBIM
npu JOKJIa/IaM.
MPEJICTABICHUN
MOJTYYEHHBIX
pe3yJIbTaTOB
HUP
KpI/ITepI/IHMI/I OLICHHUBAHUA ABJIAIOTCA 6aJ'IJ'II>I, KOTOPBIC BBICTABJIAIOTCA MPCIIOAABATCIIEM 3a
BHIBI JEATENHHOCTH (OICHOYHBIE CpPENCTBA) 10 WTOTaM M3yYCHHUS MOXYJIeH (pa3menioB

Z[I/ICLII/IHJ'II/IHBI), INEPCUNCIICHHBIX B peﬁTHHF-HJ’IaHC JUCHUIIIINHBI (,I[J'ISI OK3aMcHa: TeKyH.[I/If/i KOHTPOJIb

— makcuMyM 40 GaiioB; pyOexkHBIH KOHTPOJIb — MakcuMyM 30 0ajuIoB, MOONIPUTENBHbBIC OaJlIbl —

MakcumyM 10; a1 3a4yera: TEKyIIU KOHTPOJIb — MakcumyM 50 6ansoB; pyOeXHBIH KOHTPOJb —

MakcumyM 50 6anioB, moowpuTeIbHbIE 0aTbl — MakcuMyM 10).

[IIxanel oneHUBaHUS:

(nnst aK3ameHa:

oT 60 1o 79 6aI0B — «XOPOIIIOY;

oT 45 1o 59 6aI0B — «YAOBICTBOPUTEIIHHO;
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ot 80 0aI0B — «OTIIMIHO.

Ul 3a4eTa:
3ayTeHo — oT 60 1o 110 pedTHHrOBBIX OaioB (BKIOYast 10 MOOMIPHUTENBHBIX OAIOB),

He 3a4TeHO0 — oT 0 10 59 peHTHHTOBBIX 0AIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTEePHUAJIbI, HE00X0AUMbIe IS
OlleHKY 3HAHUI, yMEeHHIi, HABBIKOB H ONBITA 1eSITeIbHOCTH, XapAKTEPU3YIOLIUX
3Tanbl ((OPMUPOBAHNUS KOMIIETEHUMI B Mpolecce 0CBOEHUs1 00pa30BaTeJIbHOM
nporpammbl. MeToanyeckue MaTepuaJibl, ONpeae/siiolue npoue1ypbl OeHUBAHUSA
3HAHMii, YMEHUI1, HABBIKOB U ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
dopmMupoBaHusi KOMIIETEHUIM

Ortanel
OCBOEHU
s

2
Pe3ynbrarel 00yueHus

Kommerenims

O1LeHOYHbBIE
cpencTBa

3Hanusg

3HaTh:  TEOPETHYECKHUE
OCHOBBI 0a30BbIX
XUMHUYECKUX JUCHUILIUH

OIIK-1 CIOCOOHOCTBIO
BOCIIPUHUMAT, pa3BHUBAThH u
HCII0JIb30BaTh TCOPETHUCCKUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX Pa3ciioB
XUMHAH pH pelIeHnn
pohecCHOHANIBHBIX 3ajau

Konnoksuywm, tecr,
IPyIIIOBOM OIIpOC,
WHIUBUAYaIbHBII
onpoc

3HaTh CTaH/IapTHbHIE
METO/IbI MOJTyYEHUS,
UJCHTU(DUKAITIH u
WCCJICIOBAHUSL CBOMCTB
BEILIECTB U MATEpPHUAJIOB,
npaBujia oOpabOTKH H
odopmieHus
pe3yJbTaToB
HopMbl Th

paboThl,

OIIK-2 BJIaJCHUEM HaBbIKaMU
XHUMHUYECKOTr 0 HKCIIEPUMEHTA,
CHUHTCTHYCCKHUMHA M aHAITUTHYCCKHUMH
METOIaMH MOJTy4CHUS u
HCCJICIOBAaHNUS XHMMHYECKHX BEIICCTB
Y peaKkuun

Komnoksuywm, tecr,
IpyIIIOBOM OIIpOC,
WHIUBUAYaJIbHBII
onpoc

3HaThL OCHOBHBIC
XapaKTEePUCTUKU n
CBOMCTBA KOMITOHEHTOB
XUMHYECKHUX

MPOU3BOJICTB; THIBI U
CTETICHb BO3JICHCTBUSA
XUMHYECKHAX

HNPEANPUATUI Ha
OKPYKaIOIIYIO0 cpeny;
npaBuia  paboOTBl  Ha
000pyT0BaHUM u
TEXHHMKH 0€30IacHOCTU

OIIK-6 BnageHneM HOpMaMH TEXHHUKHU
0€30IacHOCTH U YMEHHE peau30BaTh
170.¢ B 71a00paTOPHBIX u
TEXHOJIOTHYECKUX YCIOBUSAX

Komnmoksuywm, Tecr,
IPYIIIOBOH OIPOC,
VHIUBUYTbHBIN
Ompoc

3HaTh CTaHIapTHBIC
METO/IBI MIOUCKa,
o0paboTkM ®  aHanmu3a
HAY4YHOW wWHPOpPMALIUU
npaBwia  00pabOTKM W
oopmiieHHsT  pe3yNIbTaTOB
TIOWCKa, 00paboTku U

aHaJInu3a

OIIK-5 Biagerr 0a30BbIMH HaBBIKAMU

TIOVCKa, U o0pabOTKHM  HAy4HOH

MHPOPMaIH

Komnmoksuywm, Tecr,
IPYIIIOBOH OIPOC,
VHIUBUYTbHBIN
Ompoc

2,):[OJ'DKHI:I COOTBCTCTBOBATHL KapTaM KOMHCTCHHHﬁ.
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3HaTh 00OpyIOBaHHE U

IIPOrpaMMbI
[pEAHA3HAYEHHbIE [T
IIPOBEICHUS. CUHTE3a U
UCCIIEI0BAHUE

pa3nuuHbiX @X CBOMCTB
BEIIECTB.

I1K- 2 BnagenneM HaBBIKAMA
HCIIOJIb30BAaHUs COBPEMEHHOU
anmaparypsl Ipy NPOBEACHUU
HaYYHbIX MCCJIEOBAaHUN

Komnoksuywm, Tecr,
IPYIIIOBOH OIPOC,
WHIUBHTyaJIbHBIN
onpoc

3HaTh OCHOBHBIE
[MOHSTUSA u 3aKOHBI
XUMUH

I1K- 3 BJIaJICHUEM CUCTEMOM
dbyHIaMEHTATBHBIX XAMHUYECKHX
HOHSITI/Iﬁ 148 METOHOJOTHUYCCKUX
acreKToB  XWMuH, (GopmMamMu U

MCTOJaMH HAYYHOI'O ITO3HAHUA

KomnmokBuym, Tecr,
TPYIIOBOM OMpoc,
VHIUBUYAJIbHBIN
ompoc

3HaTh OCHOBHBIE 3aKOHBI
XUMHHU U CMCIKHBIX HAYK

[IK- 4 cmocoOHOCThIO TPUMEHSTH
OCHOBHbBIE €CTECTBEHHOHAYYHbIC
3aKOHBI npu o0CyXIeHUU

IMOJIYYCHHBIX PC3YJIbTATOB

KonnokBuywm, Tecr,
IPYIIIOBOM OIIpOC,
WHUBUYaJIbHBII
Onpoc

3HAaTh: busnueckue
CBOMCTBAa MaTepHaIOB M
BEIIECTB

[IK-7 Bnagers: mpencTaBieHUSIMH O
MPUPOJIE XUMUYECKOTO BEIIeCTBA U

(u3NYECKUX CBOWCTB MOCIIEIHETO

KOJ'IJ'IOKBI/IYM, TECT

YMmeTh npumensath | OITK-1 crocobnoctrio | Komnoksuym, Tecr,
3HAHUS 00X U | BOCIIpUHUMATb, pa3BUBaTh W | TPYIIIOBOM OMpOC,
cHeu(pUIeCKUX HCII0JIb30BaTh TEOPETUUECKHE OCHOBBI | MHJIMBUAYaJIbHBINA
3aKOHOMEPHOCTEN TPAAUIIMOHHBIX W HOBBIX Pa3/elIOB | OMPOC
pas3nMyYHbIX  obyacTedt | XUMHUU npu perieHnun
XUMUYECKON HAyKH TIPH | TPOPECCHOHAIBHBIX 3a]1a4
pereHnn
po¢eCCHOHATBHBIX
3a/1a4

YMenus | YMmers BbIOUpaTh | OIIK-2 BnaseHneM HaBbIKaMU Komnoksuywm, tecr,
METOAbl  JUArHOCTHKHU | XUMUYECKOI'O IKCIIEPUMEHTA, TPYIIIOBOH OMpoc,

BELIECTB U MaTepHaJIoB,
MIPOBOJIUTH CTaHIAPTHBIE
U3MEpeHUs

CUHTECTUYECKUMH M aHAITMTHYECKUMA
METOAaMH MOJyUYEeHHS U
HICCIICIOBAHNS XUMUYECKUX BEIISCTB
1 peakiuun

VHIUBUYTbHBIN
Ompoc

YMmers: OIIK-5 Bnaners 06a3oBeiMuM HaBblikamu | KOJUTOKBHYM, TECT,
MPOBOJIUTH aHaNW3 | MOMCKa, W OOpabOTKM  HAy4HOHW | TPYNIIOBOM OIPOC,
Hay4yHOW wWH(DopMarmu u | HHPOpPMAIUH VHIUBUYyTbHBIN
GopMyIHpPOBKY Ha  HX OIpocC

OCHOBE BBIBOJIOB u

MPEATIOKEHUI

YMmere  ucnoae3oBarh | OIIK-6 Bnagennem Hopmamu texHuku | KosmokBuyM, Tecr,
TEXHUYECKUE CpeACTBa | 0€30MAaCHOCTH M YMEHHUE pPealn30BaTh | TPYMIOBOM OMpOC,
JUISt MU3MEPEHUS | UX B T1ab0paTOPHBIX Y | UHAUBHUIYaJbHbBINA
OCHOBHBIX I1apaMETPOB | TEXHOJIOTUYECKUX YCIOBUAX ompoc
TEXHOJIOTHYECKOTO

rpouecca

YMers npoBoauth | [TK- 2 BJIaJICHUEM HaBbikamu | KosutokBuyM, TecT,
DKCIIEPUMEHT Ha | UCIIOJIb30BaHUsA COBPEMEHHOM | TPyNIOBOM OMIpPOC,
Hay49HOM OOOpYAOBaHWH, | anmapaTypsl npu MPOBEJICHUH | MHANBUIYaTbHbBIN
IPOBOJIUTH  OOpabOTKY | HAYYHBIX MCCIIEJOBAHUI orpoc
pe3yJIbTaToOB "

25




W3MEpPEHUI c

HCIIOJIb30BAaHUEM
CIelIMaTN3UPOBAHHBIX
KOMITHIOTEPHBIX
porpaMm
YMmeTh [Tpumensrs | [TIK- 3 BJaJICHUEM cucremoit | Komnoksuym, Tecr,
OCHOBHBIE 3aKOHBI | (yHIAMEHTATbHBIX XMMHWYECKHUX | TPYIIIIOBOM OMpoc,
XUMHAH TTOHSTHI u METO/I0JIOTUYECKUX | MHAUBUAYATbHBIN
acreKToB  XUMHUH, (opMamMu | | OIPoC
METOJaMHU HAyYHOTO TO3HAHUS
YmeTh npumensath | [IK- 4 cmocoOHOocThIO mnpuMeHsTh | KomokBuym, Tect,
OCHOBHBIE OCHOBHBIC €CTECTBEHHOHAYUYHbIE | TPYIIOBOM OMpOC,
€CTECTBEHHOHAYYHbIE 3aKOHBI npu 00CYXICHUH | WHIMBHUIYaIbHBINA
3aKOHBI U | MOJYYEHHBIX Pe3yIbTaTOB onpoc
3aKOHOMEPHOCTH
pa3BUTHS XUMHYECKOU
HayKd TIpU  aHalu3e
MOJTYYEHHBIX
pe3yIbTaTOB
Ymerb: wianupoBath | [IK-7 Crocoben rtpamoTtHO pabortats | KomnokBuym, Tect,
paboTy ¢ XUMUYECKUMHU | C XHUMHYECKUMU BEILECTBAMHU | TPYIIIOBOM OIpoC,
BEILIECTBAMU paznmuyHOM npupozsl. Mmeer deTkue | MHAMBUAYAIbHBIN
MpEeCTaBICHUS 0 MIPUPOJIE | OIIPOC
XHMHYECKOTO BEIIECTBA.
Bnanets HaBbeikaMu | OIIK-1 crocobHoctrio | Komnoksuywm, Tecr,
HCTIOJIb30BAHMS BOCIIPUHUMATb, pa3BUBaTh W | TPYIIIOBOM OMpOC,
TEOPETUUYECKUX  OCHOB | UCIOJIb30BATH TEOPETUUECKUE OCHOBBI | MHAUBUAYATbHBII
0a30BbIX ~ XMMHYECKHUX | TPAJUIIMOHHBIX ¥ HOBBIX pa3JIeNIOB | OMPOC
JUCIUTUTH pHU | XUMUHU npu peleHumn
pelIeHUN  KOHKPETHBIX | MPoeCcCHOHANTBHBIX 3a/1a4
XUMHYECKUX u
MaTepUaIOBeIYECKIX
3aja4
Bnanets HaBbikamu | OIIK-2 BJAJICHUEM HaBblkamu | KosutokBuyM, TecT,
MPOBEACHUS XUMHUYECKOTO SKCHEPUMEHTa, | TPYNIHOBOM OMIpoc,
IKCTIEPUMEHTA U | CHHTETUUYECKUMHU W AHATUTHYECKUMU | HHAUBUIYATbHBII
MeToJlaMu  OOpabOTKHU | METOJaMU MOJTy4EHUs U | Ompoc
€ro pe3yybTaToB WCCIICIOBAHUS XHMHYECKHX BEIICCTB
Y peaKkuui
Bnanetn 0azopiMu | OIIK-5 Bnageer moucka um ob6pabotku | KommokBuywm, Tecr,
HAaBBIKAMH  TIOMCKa, | | HAy4HOIl UH(pOpMAITIH U3 | TPyNIOBOM OMIpOC,
06paboTKn Hay4qHO} | CTICIWMAIM3NPOBAHHBIX  HCTOYHMKOB M UHIWBUTYaJIbHBIN
uHpOpMALUH MIPOBOJMTH HOJHBIH aHaiau3 nHpopMmauuu | OIIPOC
Bnanenu | Bnapets HaBblkamu | OIIK-6 BnageHueM HopMamu TexHUKU | KolokBUyM, TecTt,
A paboThl Ha XMMHUYECKOM | O€30MaCHOCTH M YMEHUE peajn30BaTh | TPYIIOBOM Ompoc,
(HaBBIKH | 00OOpYIOBaHUH, ux B nabopaToOpHBIX U | UHAUBUAYATbHBIN
/  ONBIT | MPUHIMIIAMH  Ppacué€Ta | TEXHOJIOTHYECKUX YCIOBUSIX ompoc
JeATeNlb | TEXHOJOTMYECKHUX
HOCTH) PEKUMOB
Bnanets ocuosamu | IIK- 2 BJIaJICHUEM HaBblkamu | KostokBuyM, TecT,
MPOOOMOATOTOBKH ISl | MICTIOh30BAHUS COBPEMEHHOM | rpynmoBoil orpoc,
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MIPOBEJICHUS PA3IMYHBIX | anmapaTypsbl npu MPOBEJCHUH | MHAUBHIYaJIbHBIH

DOXA. HAay4HbIX MCCIICIOBAHUN oInpoc

Bnanets cucrtemon | I1K- 3 BJIaJ€HUEM cucremoit | KomnokBuym, Tecr,
(byHIaMEHTAIbHBIX (byHIaMEHTAIbHBIX XUMUYECKUX | TPYIIOBOM OMpOC,
MOHSATHH XUMHH. MOHSTHHI H METO/IOJIOTUYECKHUX | HHAUBUAYATbHBIN

aCleKTOB  XUMHH, (opMamMH | | OIpOC
METOJAMH HAYYHOI'O IIO3HAHHUS

Bnagers  ocHoBHbiMM | [IK- 4 crnocobGHOcThIO mpuMeHsTH | KomokBuywM, TecT,

METOJlaMU aHaJIM3a U | OCHOBHBIC €CTECTBEHHOHAY4YHbIE | TPYIIIOBOM OIIPOC,
00pabOTKHU MOJIYyYEHHBIX | 3aKOHBI pu 00CYX/IEeHUH | HHIUBUIYaIbHBIN
pE3yJIbTAaTOB IIOJIyYE€HHBIX PE3y/IbTaTOB OIpoc
Bragers:  mpunnunamu | I1IK-7 IToka3sbiBaer yBepeHHoe | Komnoksuywm, tecr,
a,I[eKBaTHOfI pa6OTBI c | BIaJCHUC Ipu pa60Te C prnHOBOﬁ OIIpocC,
XUMUYECKIMU IIpeJICTaBICHHBIMU XUMHYECKUMHU | UHJIMBUyalbHBIN
peaKkTuBaMu oIpoc
BEILECTBAMU

4.3. PeiTHHT-ILIAH TUCUHUILINHBI
PeiiTuHr—11an JUCHUIUIMHBI IPEICTaBICH B MPUIOKEHUH 2

NupuBuayanabHblii ONPOC MPOBOJUTCS TOCTE W3YYEHHS HOBOM TEMBI C IIENBIO
BBISICHEHUS HAaN0O0JIEE CIIOKHBIX BOIIPOCOB, CTCIICHU YCBOCHUA I/IH(bOpMaIII/II/I.

I'pynmnoBoii onpoc mpoBOIUTCS MOCIE U3YYSHHs] HOBOIM TEMBI C LIEIbI0 BBISICHEHUS
HanboJiee CIOKHBIX BOIIPOCOB, CTETIEHU YCBOCHUS WH(POPMAINHU, TIOJICPKAaHUSI BHUMAHUS
CIIyIIAOIIEH ayTUTOPUH.

Kputepun ouenku (B 6a11ax)MHAMBUAYAJIbHOI0 ¥ TPYNIIOBOI0 ONpoca:

- 0 6amI0B BBICTABIISACTCS CTYACHTY, €CIIU CTYJIEHT HE UMEET MpeCTaBlIeHUs 00
00cCyX/1aeMOM BOIIPOCE;

- 1 Ganun BeICTaBIISIETCS CTYEHTY, €CIIU CTYJEHT UMEET (pparMeHTapHbIe IPEICTaBIECHUs 00
00CyX/1aeMOM BOIIPOCE;

- 2 Garuia BBICTABIACTCS CTYJEHTY, €CIIU CTYJEHT UMEET HEMOIHBIC MPEICTABICHHS 00
00CyX/1aeMOM BOIIPOCE;

- 3 Gay1a BBICTABIISIETCSl CTYACHTY, €CIIH CTYJIEHT UMEET YaCTUYHO c(pOpMUPOBaHHBIE, HO
coJieprKallye CyIIeCTBEHHbIE POOeIbI MpeICTaBIeHUs 00 00CyKAaeMOM BOIPOCE;

- 4 Garuta BBICTABIACTCS CTYJEHTY, €CIIU CTYJEHT UMeeT COPMUPOBAHHBIE, HO COJIEpIKAIlNe
CYIIIECTBEHHBIC MPOOEIBI MPEACTaBICHUS 00 00CYKIaeMOM BOTIPOCE;

- 5 Gaa BBICTaBIISIETCSl CTY/ICHTY, €CIIH CTYJICHT UMeeT c(hOpMUPOBAHHEIE, HO COJIEpKAIIIE
OTJeNbHbIE MPOOEeIBl MPEACTaBICHUs 00 00CYXJ1aeMOM BOIIPOCE;

- 6 G6aruta BBICTABIIACTCS CTYJCHTY, €CITU CTYJEHT UMeeT COPMUPOBAHHEIE, HO COJIEpIKAIIINe
po0eibl peAcTaBieHus: 00 00CyKaaeMOM BOMPOCE;

- 7 6a/I0B BBICTABIISIETCS CTYACHTY, €CJIM CTYACHT UMECT UCTKHUEC NPCACTABIICHUA 00
00CyXk/1aeMOM BOIIpOCE.

Bonpocs! 111 MHHANBUHIYAJBHOI0 M TPYNIIOBOI0 0NIPOCa

Beenenune
[Ipeamer opraHnyeckol XMMHHM W OCHOBHBIE ATarbl ee pa3BuTHsA. CriocoObl n300paxeHus
MOJICKYJT OPTaHUYECKUX COCTUHEHUH, CTPYKTYpHBIE U 31eKTpoHHbIE Gopmyisl (I".JIprouc).
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Tunsl yriepogHOro CcKeylera, AauMKIMYECKHEe, LHMKIWYECKHE M TIeTEPOLMKIMYECKUE
coeauHenus. M3zomepus n ee Buabl. 'omonorus. OcHOBHbIE (DYHKIIMOHAJIbHBIE TPYIIIHI.
Knaccugukanus opraHmuecKiuX COeIMHEHUH.

1. OCHOBBI HOMEHKJIATYPbI OPraHM4YeCcKHX COeIMHEeHN I

3amecturenbHas HoMeHkinatypa, WIOIIAK. Ilonsatuss popoHadaabHOW CTPYKTYpHI,
XapaKTEPUCTUYECKUX IpyMIL. Hazpanus He(QYHKLIHNOHAIbHBIX 3aMECTUTEICH,
(GYHKIMOHATBHBIX TPYIM, MPEACbHBIX, HEMPENeIbHbIX, APOMATHUECKUX DPAJUKAIIOB.
CrapmHCTBO (PyHKIIMOHAIBHBIX rpymni. OCHOBHBIE MPaBUJIa COCTABIICHUS 3aMECTUTEIbHBIX
Ha3BaHUM OPraHWYECKUX COEIUHEHUM, BBIOOp M HyMepalus TIJaBHOW I€NH, MPaBUIIO
HAaUMEHBIIMX JIOKAaHTOB. Ha3BaHMA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUH,
CJIO’KHBIX TIOJIU- U T€TePOPYHKIMOHATBHBIX COSAMHEHUI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU CTPOSHHUS OpraHnyeckux coeauHeHuit (A.M. bytaepos),
JJICKTPOHHOW  TEOPUM, OCHOBHBIE IIPUHIUIILI KBAaHTOBOM OpPraHUYECKOM XUMHHU.
BanentHocts artomoB. Tumbl rubpuaMm3anuu atomMa yriepoja B OPraHUYECKHX
COEIUHEHUSX, TEOPUSl B3aMMHOI'O OTTAJIKHUBAHUS 3JIEKTPOHHBIX opOurtaneil. o- W m-cs3u
aTOMOB Yrieposa, GU3NYecKue XapaKTepUCTUKH CBsI3€il: AJIMHA, BaJCHTHBIE YIJIbI, SHEPrus,
MOJIAPHOCTh,  MOJSPU3YEMOCTb,  JUIOJBHBIA ~ MOMEHT, IOTEHLMAl  HMOHU3ALUU.
I'oMosnTHYECKUI U TETEPOIUTUYECKUI Pa3pbIB CBS3U.

Knaccuukanuss peareHToB M peakuuid. lIpomexyTouyHble dYacTHIBI (MHTEPMEIHUATHI):
panuKaibl, KapOOKaTHOHBI, KApOAHUOHBI, KApOEHbI, HUTPEHbI, APUHBI U Ap. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOCHHE TPOMEXKYTOUYHBIX  YaCTHI.  OIJIEKTPOHHBIE  APQPEKTHI
3amecTtutTened. MHAYKTUBHBIA U Me30MepHBIH 3(PQeKThl U crnocoObl U300paKEeHUs ITUX
saddexros. [Ipumepst rpynm ¢ +1-, —I-, +M- u —M-3dpdexramu. DPPeKT runepKoHpIOrauN
(cBepxcomnpspkeHus). BiusiHue 31eKTpOHHBIX 3(QGEKTOB 3aMECTUTENeH Ha CTaOMIBHOCTh U
PEaKIMOHHYIO CIIOCOOHOCTh OPTraHWYECKHUX COCIMHEHUH W TNPOMEKYTOYHBIX YACTHII.
Pe3oHaHCHBIE CTPYKTYpBI, TPaBUIIa UX MIOCTPOEHUS.

Kucnotst u ocHoanus (M. Bpencren, I'. JIblonc). ConpsiKeHHbIE KHCIOThI M CONPSDKCHHBIE
ocHOBaHHUsA. KHCIOTHO-OCHOBHBIE paBHOBECUS Ha MpPHUMEpE CIHUPTOB, MPOCTHIX 3(UPOB,
KapOOHOBBIX KHCIIOT, KeTOHOB U aMmMuHOB. KoHcranTa kucinotHoct pK, KoHcTaHTa
ocHoBHOCTH pKp. BnusHue 3amectutenell B MOJEKYJIE Ha KUCIOTHOCTb MU OCHOBHOCTB
OpraHUYEeCKUX coeAMHEHUU. Teopust )KeCTKUX U MATKUX KUCIOT U ocHoBaHui (JKMKO).

2. OCHOBBI CTEpPEOXHUMHUH

Croco6Bl M306paKeHHs POCTPAHCTBEHHOTO CTPOCHHSI MOJEKYJ C SP THOPH/IH30BAHHBIM
YIJIEpONOM: KIMHOBHUAHBIE TIPOEKLNHU, 'IECONMIIbHBIE KO3Jbl', mpoekuun Hpromena.
Kondopmanuu, kondopmepsl. 3acioHeHHas (cux-TiepuIIaHapHas), 3aTOpMOXKeHHast (armu-
NepUIUIaHapHas), CKOIeHHas (2ow-) KOH(pOpMaIum.

AcumMmeTpuyecKuii  aToM  yriepojaa. XHPaJbHOCTb, YCJIOBHS, HEOOXOAMMBIE JJIf
BO3HUKHOBEHUs XupajdbHOCTH. KoHdurypauus, omimune or koHpopmanuu. OnTuueckas
U30MepHsl, ONTHYeCKas AaKTUBHOCTb. OHaHTHOMepbl. Panemarel. [lpunmun R,S-
HOMEHKIATypbl. ONpeneneHue nopsika CTapIIMHCTBA 3aMECTUTENIEN Y XUPAIBHOIO LIEHTPa
(npaBuno Kana - Uuronsaa - Ilpenora). AGcotoTHass U OTHOCUTENbHAs KOH(UTYpalH.
ITpoekmonnsie Gopmyinsl (3.Pumiep). X mocTpoeHue, mpaBuia Moab30BaHUA UMM (71
COEMHEHUN C OJHMM AacHUMMETPHUYECKHMM aToMoM yriepoaa). CrocoObl pa3zaeneHus
panemaroB. CoenMHEHHs C JABYMsI XUpaJbHbIMM LeHTpamu. [locTpoeHune mnpoexiuii
®dumepa. [{uactepeomeprl. Mezo-hopmbl. Dpumpo- n mpeo-HomeHkIatypa. M3obpaxenue
MOJIEKYJIbl JAHHOTO COEIUHEHHUSI C TOMOIIIBIO Pa3IMYHBIX TPOEKIIMOHHBIX (hopmyi. [lepexon
OT OJTHOHM TPOEKITMOHHOW (hOPMYITBI MOJEKYIBI K Apyroi. [IpencraBienne o0 onTHYECKOM
MU30MEPHUH COEIMHEHUH, HE COJIEPIKAINX ACUMMETPUUYECKOT0 aToMa yIilepoJa.
['eomerpuueckass n3omMepusi COEIUHEHU C TBOWHOMW CBsI3bO. [Juc-, mpanc-; Z-, E- u cun-,
aHmu-HOMEHKJIATypa.

3. AJIKaHbI
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I'omonoruyeckuii psia, uU30oMepuss U HOMEHKIaTypa. [IpuponHble MCTOYHUKM aAJIKaHOB.
Meroasl cuHTE3a: THAPUPOBAHUE HENPENENIbHBIX  YIVIEBOJOPOJAOB, CHHTE3 Yepe3
JTUTHRIUATIKWIKYIPAThl, JJIEKTPOJIM3 COJe KapOOHOBBIX KHCJIOT, BOCCTaHOBJICHUE
KapOOHUJIbHBIX COCAMHEHMI, M3 TajoreHalkaHoB (peakuusi Briopiia, mpoTonu3 peakTHBOB
I'punbspa). IIpupona C-C- u C-H-cszeit B ankanax. Kondopmauum stana, mpomnana,
OyTaHa W BBICHIMX AJKaHOB. DHepreTuyeckas auarpamMmma KOH()OPMAIMOHHOTO COCTOSHUS
MOJIEKYJIbI aJIKaHa.

XUMUYEeCKHEe CBOMCTBA: peaklUUU TaJOreHUpPOBaHUS (XJIOpHUpOBaHHE, OpOMHpPOBAHUE,
nonupoBanue, (GropupoBaHHE). DHEPreTHKa IEMHBIX CBOOOTHOPAIMKAIBHBIX pPEaKIIHA
ranorenupoBanua. Hurposanue (M.M. KonoBanos), cynbhoxiiopupoBaHue U OKHUCIICHHE.
CeleKTUBHOCTh PAJMKAIbHBIX PEAKIUHA M OTHOCUTENIbHAS CTAOMIBHOCTD AJKMIIBHBIX
pagukanoB. TepMHMYECKMH M KaTaIUTUYECKUN KpeKUHI. LoHHBIE peakuuu ajakaHoB
(eifiTepoBOIOPOIHBINM OOMEH U TaJOTC€HUPOBAHUE U HUTPOBAHUE B CYIIEPKHUCIION Cpee).

4. AJIKeHbI

I'omonornueckuii psia, uU3oMepusi U HOMEHKIaTypa. ['eomerpuueckas uzomepus (yuc-,
mpanc- u Z-, E-nomenknarypa). [Ipupona aBoitHoN cBsi3u. MonekysspHble T-OpOUTAIU
STHWIEHAa. MeTo/bl CUHTE3a: 3JIMMUHUPOBAHUE TAJIOI€HOBOAOPOAA U3 AJIKWITAIOI€HU]IOB,
BOABl M3 CIIUPTOB, JIETAJIOTEHUPOBAHME @Guy-nuranoreHankaHoB. Peakuus ['odmana,
Burtura, ctepeoceeKTUBHOE BOCCTAHOBIJIEHNE AJIKUHOB.

XUMHUYECKHE CBOMCTBA aJKEHOB. Psij CTaOMIBHOCTH aJKEHOB, BBIBEJCHHBIH Ha OCHOBE
TEIUIOT TUApupoBaHus. ['ereporeHHO€ W TOMOI€HHOE€ TUIPUPOBAHUE  AJKEHOB.
OnextpodunbHoe npucoequnenmne (Adg). O6uiee npeacTapieHNEe 0 MEXaHU3ME peaklui, T-
U -KOMIUIEKCBhI, OHHUEBble HOHBL. CTepeo- U permoceneKTuBHOCTH. [IpaBuino B.B.
MapkoBHHKOBa, WHIYKTUBHBIA M Me30MepHbIH 3(dekTol. ["amoreHnpoBanue: MexXaHH3M,
crepeoxumus. [lponeccsl, conyrerByrone Adg peakuusiM: CONPsKEHHOE MPUCOEIMHEHHE,
MePEerpyNImUupPOBKH MPOMEKYTOUHBIX KapOOKATHOHOB. [ MAporasoreHupoBaHUE: TMOHSATHE O
OM- U TPUMOJIEKYJSIPHBIX MexaHusMmax. ['maparanus. IlpombllluieHHBIT MeTOA CHUHTE3a
JTaHojJa W MpomnaHoia-2. ['MApOKCH M alKOKCUMEPKYpPHpOBaHHE. MeTaTe3uc ajaKeHOB.
Perno um crepeocenekTUBHOE MpUCOEIUHEHHE THAPUAOB Oopa. Permocneunduueckue
rupobopupyrone peareHtsl. IIpeBparieHne OOpOpraHMYECKUX COETUHEHUH B aJKaHbI,
CIUPTHI, anKuiaramorenubl. Oxucnenue ankeHoB A0 okcupanoB (H.A. TlpunexaeB) u 1o
muonoB mo Baruwepy (KMnOs) u Kpure (OsO4). CrepeoXumusi THAPOKCUIMPOBAHUS
ankeHoB. (30HOJIM3 aJKEHOB, OKHUCIUTEIbHOE U BOCCTAHOBUTEIBHOE pAaCIIEIUIEHHE
030HHUJ0B. VcuepmbiBaroliee OKHCIEHHE alkeHOB ¢ momoribio KMnO, unu NayCrO7 B
YCIIOBUSAX MeX(pa3zHOro Karanusza. PagukanbHble peakiuu: MPUCOEAUHEHHE OpPOMHUCTOTO
Bojloposia o Xapamy (MexanusMm), npucoenunenue HpS, RSH u terparanorenmeraHoB k
QIKeHaM W aJUIWIbHOE TrajoreHupoBaHue. MomekynspHble T-OpOUTaIM aTMIBHOIO
panukana. PanukanbHas M KOOpAMHAIMOHHAs (METaNIOKOMIUIEKCHAs) IOJIMMEpU3aLUs
AJIKEHOB.

5. ANKMHBI

I'omonornuecknii psii, HOMEHKiIarypa U usomepud. IIpupoma TpoiHON cBA3UM. MeTtoabl
CHUHTE3a AJIKMHOB C IOMOULIBI0 PEaKUUi OTIIEIUICHUS, AJIKWIMPOBAHUS TEPMHHAIBHBIX
arierusieHoB. [lonydeHue aneTuieHa TUpOIU30M METaHa.

XUMHUYECKUe CBOWCTBA aJIKMHOB. DIEKTPOPUIbHOE TpUCOeTUHEeHNE K alkiuHaM. CpaBHEHUE
peaKuOHHON CIIOCOOHOCTH AJIIKUHOB u AJIKEHOB. ["anorenupoBanue,
THIporajoreHupoBanue, rujaparanus ankuHoB (M.I.  KydepoB), npucoenuHenue
KapOOHOBBIX  KUCJIOT. BoccraHoBieHue ankuMHOB J0 yuc- W MPaHc-aaKeHOB.
I'uapobopupoBaHye aTKUHOB, CUHTE3 albJerU0B U KeTOHOB. CH-KHCIOTHOCTD aleTHiIeHA.
AueruneHuapl HaTpus W Menud. MarHuiiopraHuueckue mNpou3BoJHble ankuHoB (JK.M.
Houny): ux nojgydeHre 1 UCIOIb30BAHNE B OPraHMUECKOM CHHTE3E.

KonneHcanusi TepMUHAIBHBIX aJKUHOB C KeToHaMu H anpaerugamu (A.E. daBopckuid,
B.Penne). Auernnenamienoas nzomepusanus. CMelieHne TpoHHOM CBsI3U B TEPMUHAIBHOE
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nosiokeHrne. OKucIUTeNnbHas KOHACHCAUs TEPMUHAIBHBIX AJIKUHOB B IIPUCYTCTBUM COJIEH
MEJIH.

6. Ankaguensl

Tunel quenoB. VM3onupoBaHHbIE, KyMYJIMPOBAHHBIE M CONpPSDKEHHBbIE IUEHBl. M3omepus u
HOMEHKIaTtypa. Meronpl cuHTe3a 1,3-IMEHOB: JErMApUpPOBaHUE AJIKAHOB, CHHTE3
dasopckoroPenne, kpocccoueTaHre Ha METAIJIOKOMIUIEKCHBIX KaTaau3aTopax.
byramguen-1,3, ocobennoctu ctpoeHus. MonekymnsapHeie opourtanu 1,3-11ueHoB.
Xumuyeckue cBoiictBa 1,3-aueHoB. [ajoreHupoBaHue H TuaporajioreHuponanue 1,3-
IMEHOB. AJUTMIIBHBIN KaTHOH, ero m-opOutanu. 1,2- u 1,4-npucoennHenne, SHEPreTUICCKUI
npodwib peakuuu, TEPMOAMHAMUYECKUH M KUHETHYeCKMH KOHTpoib. [lonmmmepuzarus
nueHoB. HaTypaiibHbI M cuHTeTHYeCKUM Kaydyku. Peaknus Junbca-Anpaepa ¢ alkeHaMu
U aJIKHHAMM, CTEPEOXMMHUS PEaKLUU U €€ NMPUMEHEHUE B OPraHUYEeCKOM CHHTEe3€e. YdacTue
Husmux cBoboaubix (HCMO) u Beicimx 3anonHeHHBIX (B3MO) opbOuraneii peareHTOB B
00pa30BaHUM NIEPEXOJHOI0 COCTOSTHUSI PEAKIIMK AUEHOBOI'O CUHTE3A.

CrpoeHue ajieHa, peakiuy IPUCOEINHEHHS K aJlJICHaM.

7. AMTMUMK/JIHYecKHe coeJUHEeHNs

[Muknoankanel ¥ UX Tpou3BoAHble. Kitaccuduranus anunukioB. DHEprus HanpsHKEHUS
IUKJIOAJIKAHOB M €€ KOJMYECTBCHHas OIEHKa Ha OCHOBAaHUM CpPaBHEHMS TEIUIOT
00pa3oBaHMsl M TEIUIOT CrOPAaHUsl LUKIOAJTKAHOB W COOTBETCTBYIOIIMX AJIKAHOB. THITBI
HaNpsDKeHUs B LMKJIOAJKaHAX U MOApa3fefieHHe LMKIOB Ha Majible, CPEIHUE LHKIBl U
Makpouukibl. CTpOeHHE UUKIONPONaHa, IMKIO0yTaHa, LMKIONEHTAaHA, LMKJIOreKCcaHa.
KondopmaunoHHbIii aHanu3 LUKIOreKcaHa. AKCHalbHbIE W SKBAaTOPUAIbHBIE CBA3M B
koH(popmanuu "kpecio" 1mkiIorekcaHa. KoHpopmanuu MOHO- W IU3aMEMICHHBIX
IIPOM3BO/IHBIX LIUKJIOreKcaHa. BiusHue KoHPOPMAaLMOHHOTO NOJI0XKEHUs (PYHKIIMOHAIBHBIX
IPyNI Ha UX PEAKIIMOHHYIO CIIOCOOHOCTh Ha MPUMEPE peaKLMi 3aMeIIeHUs, OTIIETICHUS U
OKHCJICHHUS.

Metoapl cHUHTE3a LMKJIONPONAHA, MHUKIO0OyTaHa M UX MNPOU3BOAHBIX. (OCOOEHHOCTH
XMMHUYECKUX CBOMCTB COEIMHEHHUH C TPEeXWICHHBIM LUKIOM. CHHTE3 COEIMHEHHH psaa
LUKJIONEHTaHa M I[MKJIOrekcaHa. Peakuuu pacmipeHMss M CY)KEHHUS LUKIA Tpu
Jie3aMUHUpOBaHUM NepBUUHBIX aMHHOB (H.S. /lembsiHOB). CHHTE3 coeTMHEHHUH CO CpeTHUM
u  OompmIMM pa3MepoM IuKIa (ClIoXKHO3(pUpHAas U alUWIOWHOBAas KOHACHCALIUH).
TpaHcanynspHBIE pEaKIIMU B CPEIHUX LIUKJIAX.

[IpencraBieHre O NPUPOAHBIX MOJULUUKINYECKUX CHCTEMaxX TEPIEHOB U CTEPOUIOB.
KapkacHble coeMHEeHHUs: alaMaHTaH, Ky0aH, Ipu3MaH, TeTpadipaH.

8. Apennt

Konyenyua apomamuunocmu. ApomatndyHoctb. Crtpoenue Oenzona. dopmyna Kekyie.
Monekynsipaple  opOutanu  OeH3osia. AHHYyJIEHbl. AHHYJIEHbBl apOMaTUYEeCKue U
HeapomaTtnueckue. Kpyr @pocra. Konnenuums apomartuyHoctd. IlpaBuimo Xrokkens.
ApomMaTtuyeckre KaTHOHBI U aHUOHBI. KOHJIeHCUpOBaHHBIE apOMaTUYECKHE YTIIE€BOJAOPOIbL:
HadTanuH, (heHaHTPEH, aHTpalleH, a3yleH U Jp. I 'eTepouukiInyeckue MmsaTH U IEeCTUUICHHbIE
apomaTHuecKue coequHeHus (muppod, pypas, TuodeH, NUPUANH). AHTHAPOMATHYHOCTh Ha
npuMepe IUKIO0yTagueHa, IMKJIONPONEHWIAHNOHA, KAaTUOHA IMKJIOTIEHTAAUEHUIIHUS.
Kputepun apomMaTuyHOCTH: KBAaHTOBOXMMHUYECKHH (CpaBHEHHE pacueTHBIX BETUYMH
SHEPIUu JeNOKaIU3alUU Ha OJIUH Ti-3JIEKTPOH), SHEPreTUYECKUN (TETIOTH THAPUPOBAHMUS)
Y MarHUTHBIH.

[lonydyeHne apomaTHMUECKHX YIJIEBOAOPOJOB B IPOMBIIUIEHHOCTH  KaTAIUTUYECKUI
pudopMuHr He(dTH, TMepepadoTka KOKCOBOTO ra3a M KaMEHHOYTOJIbHOM  CMOJIBI.
JlaGopaTtopHble MeTonbl cHHTe3a: peakuus Bropua-durthra m apyrue peakuuu Kpocc-
coueTaHus, aikwiupoBaHue apeHoB 1o @puaemo  Kpadrcy, BoccraHoBiIEeHUE
KUpHOApoMaTHYecknX KeToHOB (peakuus Kwwknepa-Bonbda, peakuus Kiemmencena),
IIPOTOJIN3 apUJIMarHUIrasoreHu10B.
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CaoiicTBa apeHoB. KaramuTuueckoe ruapupoBaHHE apeHOB, BOCCTAHOBIIEHHUE ApEHOB I10
bépuy, ¢doTtoxummuueckoe xiopupoBaHHe OeH30ja. Peakiuu 3ameleHuss BOAOpoJa B
OokoBoW 1menu  ankwiOeH30i0B Ha ramoreH. OKuWCIeHHE  aNKWIOCH30JI0B U
KOHJICHCUPOBAHHBIX aPOMAaTUYECKUX YTIEBOJIOPOAOB 0 KAPOOHOBBIX KUCIOT, allbJETUI0B U
KETOHOB.

9. Peakuum 371eKTPOPUIBHOIO 3aMellleHUSI B APOMATHYECKOM Py

Knaccudukanuss peakuuii apoMaTHueckoro snekrpoduiabHoro 3amemeHus. OOmue
MIPEJICTABICHUS] O MEXaHU3ME PEaKIMil, KWHETUYECKUIl HM30TOMHBIA 3PPEKT B peakimsx
AJIEKTPO(UIBHOTO 3aMeUIeHUs BOIopoia B OeH301bHOM Kouble. [IpencraBienue o n- U o-
koMIuiekcax. CTpykTypa mepexogHoro coctosiHus. M3oromHblii 0OMEH BoAOpoja Kak
NpOCTEUIIas peakiusl AIEKTPOPUILHOTO 3aMelleHHs. APEHOHHEBBIE MOHBI B PEAKIIHIX
ANEeKTPOGUIBHOTO 3aMelleHus. BinusHue mnpupoabl 3aMECTHTENsT Ha OPHEHTALHI0 H
CKOPOCTh  pEaKIHMHU  OJJCKTPOPHUIBHOTO  3aMEHICHUs.  DJIEKTPOHOAOHOPHBIE U
ANEKTPOHOAKIIENITOpHbIE 3amecTuTenu. CorjacoBaHHasi M HECOIJIACOBAHHAS OpHEHTalus
JIBYX WJIA HECKOJIbKUX 3aMECTUTENIEH B apOMaTHUYECKOM KOJIbIIE.

HutpoBanue. Hutpytomiue arentsl. MexaHnusm peakuuu HUTpoBanus. Hurpoanue 0eHzona
U ero 3aMmelieHHbIX. HutpoBanue HadTanuHa, OudeHmna u apyrux apeHoB. [lonyuenue
nonuHuTpocoenuHenuil. [loHsTHE O wunco-atake W unco-3aMeUICHUH B  PEAKLUAX
HUTPOBAHUS.

lanorenupoBanue. [anoreHupyromue areHThl. MeXaHU3M peakiuy TaJOor€HUPOBAHUS
apeHOB U UX IIPOU3BOHBIX.

CynboupoBanue. Cynbpupyromue areHTsl. MexaHu3m peakiuu. Kunetnueckuil wu
TEPMOJMHAMHYECKUI KOHTPOJb B pPEaKUUWU CyIb(QHUpOBaHUS Ha mpumepe ¢(eHoma u
HadTamuHa. OO6paTuMOCTh peakuuu cyibhupoBanus. [IpeBpaiienus cynb(orpynmsl.
AnxunupoBanue apeHoB 1no @Ppupaemo-Kpadrey. Ankwiupyromue areHTsl. MexaHu3M
peakuuu. [loGouyHble TpoIlECCHl H30MEpHU3alMs AIKIIUPYIOIIErO0 areHTa M KOHEYHbIX
npoaykToB. CUHTE3 JIuapui- U TpUAPUIMETaHOB. TpHApUIMETHIKATHOHBI, AHUOHBI H
panukaisl. MeTobl X TeHEpUPOBAHUS U CTAOMIIBHOCTb.

AumnupoBanue apeHoB no Ppunpemo-Kpadrcy. Aunmnupyromue areHTbl. MexaHu3m
peakuuu. PernocenektuBHocTh anmnupoBanus. @opmunuposanue no I'arrepmany-Koxy n
JpyTUe pOJACTBEHHBIE PEAKIIHH.

10. HykneoguiabHoe apoMaTH4ecKoe 3aMeleHne

OO01ue npeacTaBiIeHns 0 MEXaHU3ME HYKJIEO(UIBHOIO 3aMELCHUSI.

1. MexaHu3M OTLICTICHUS-IPUCOETUHEHUSI Ha TIpUMeEpe MPEeBpaIleHus raloreH0eH3010B B
(deHoJbl U apoMaTUYeCKue aMUHbl. MeTobl reHepUpOBaHUs U (PUKCALIUU eTHIpOOeH30Ia.
Crpoenue aeruipodeHsona.

2. MexaHu3M TPUCOETUHEHUS-OTIICTUICHUST SNAT, TIPUMEpPBl PEaKIuid U aKTUBUPYIOIIEe
BIIUSIHUE DJIEKTPOHOAKLENTOPHBIX 3aMECTUTENECH. AHNOHHBIE G-KOMILUIEKCH Mel3eHreiimepa
U UX CTPOEHHUE.

3. Sny1-MexaHu3M apoMaTHUECKOro HYKJICO(PHUIBHOIO 3aMEIIEHHs] B PEaKIMAX THAPOJIH3a
KaTHOHA apeHANa30HHUs.

4. MexanusM Sgnl B apomatudeckoMm psy M 00JacTh ero npuMeHeHus. MHunmunpoBanue
WOHPAIMKaIbHOM LETIH.

11. T'asioreHnpon3BoOAHbBIE YIIEBOAOPOA0OB

MN3omepus, HOMeHknaTypa. CmocoObl TOJMy4eHHs] W3 CHUPTOB, QJIKAHOB, aJKEHOB;
3aMELIEHUEM aToMa OJHOI0 raJIoreéHa aTOMOM JIPYroro, XJIOPMETUIMPOBAHUE APEHOB.
Peakuuu  HykineopuIbHOTO 3aMeUIeHMs] y  HACHIIIEHHOTO aToMa  yriepoja B
QIKWITAJIOTEHUIaX KaK METOJ CO3JAaHMsI CBS3M YIUIEPOI-YIJIEpPOJ, YIIIEpoa-a30T, YIiepoi-
KHCJIOPOJI, YIiiepoa-cepa, yriepoa-pocdop (mMoaydeHHe alKWIATAIOTCHUIOB, CIUPTOB,
THOJIOB, IPOCTHIX F(PUPOB, HUTPOCOEAUHEHHH, AaMUHOB, HUTPUJIOB, CIIOKHBIX 3(HUPOB U Ap.).
Knaccudukanmss MexaHW3MOB peakiuid  HykiaeopuiapbHOro 3amenieHus. (OCHOBHBIC
xapakTepucTuku Sy1, Sy2 peakuuii. DHepreTHuecKuil npoduib peaKkui.
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Peakimu Sn2tuna. KuneTwka, crepeoxumusi, BalibJieHOBCKOe oOpamieHue. [lonstre o
HYyKJI€o(UIbHOCTU. BiusiHre NpUpoabl paguKaia U yXOAsIlel ITpyIibl cyocTpaTa, pupoIbl
HYKJICO(UIHHOTO areHTa U pacTBOpUTENS Ha CKOpocTh SN2 peaknuid. [Tpuammm XKMKO.
MeTton mexdazHOro rnepeHoca 1 ero UCIoJIb30BaHUE B OPTaHMUECKOM CHHTE3€.

Peakuun Syl Tuma. Kuneruka, crepeoxumus, 3aBUCUMOCTb Syl mporecca oT HMpHUpPOJbI
paaukana, yxonasdiueill rpymmbl, pactBopureis. KapOokaTuonsl, (hakTopbl, ONpeaesstoie
ux ycroiuuBocTh. lleperpynnupoBku  KapOOKaTMOHOB. MeToabl  IeHEpUpPOBaHMS
kapOokaTuoHOB. [ToHsTHE 00 HOHHBIX Mapax.

MeTo/1bl [10JTy4€HHUs TAJIOT€HAIKAHOB U3 aJIKAHOB, AJIKEHOB, CIIMPTOB.

12. Peakuuu 3JIJMMMHUPOBAHUS

Peakiun snumubupoBanus.o- W PB-smumunupoBanue. Knaccudukanms mexaHuzmoB f3-
smumunupoBanus: E1, E2 u Elcb. HanpaBnenue snumunupoBanus. [IpaBuna 3aiinieBa u
l'opmana. Crepeoxumusi S>TUMHHHUPOBAHUS: CU-H WU aHMU->ITUMHHUApOBaHHE. Brnusnue
MPUPOJbI OCHOBAHMS M YXOISAUIEH IpyNIbl Ha HampasieHue oTuieruieHus. KoHkypeHius
npoueccoB E2 u Sn2, El um Syl. ®axTtopsl Biusiomue Ha 3Ty KOHKYPEHIIMIO.
Hcnonb3oBanue peakiuil B-sIMMUHHPOBAHUS B TallOT€HAJKaHAX [Js CHUHTE3a AJIKEHOB,
JTVCHOB M aJIKWHOB. BrusiHue KOHPOPMAIMOHHOTO TMOJIOKECHUS (PYHKIIMOHAIBHBIX TPYII B
[UKIOAIKaHaX Ha HX PEaKIMOHHYIO CIOCOOHOCTh HAa NpPUMEpe pEeaKIUil 3aMelieHHs,
OTLICIUICHUS.

Peakuuu conumunupoBanus. ['enepupoBanue kapOeHoB. KapOeHbl - dYacTUlBI C
JBYXKOOPJAMHUPOBAHHBIM aToMOM yriiepoja. IIpucoeanHeHe CUHITIETHBIX U TPUILIETHBIX
kapOeHoB Kk ankeHaMm. [lonste o kapOeHoumax. BzaumopeiicTBue KkapOEHOUIOB C
AJIKCHAMH.

BsaumopeiicTBue ramoreHankaHoB ¢ MeTailamu (oOpa3oBaHue peakTuBOB ['puHbspa,
peakuus Bropiia).

BununranoreHu1pl Kak COeAMHEHUs ¢ TOHM>KEHHOW MOABUKHOCTBIO aTOMa rajoreHa.

13. MeTasioopranuyeckue coelMHeHUs

JIutuii 1 MmarauiiopraHu4eckue coequHeHuss. MeTobpl CUHTE3a: B3aUMOJICHCTBUE METAIIA C
anKw UK apuiraiorenunamu. [pencrasnenne o mxkane CH KUCIOTHOCTH yrieBOIOPO/IOB.
Crtpoenue peakTuBOB ['puHbBspa, paBHOBecHue ¢ quankmiMarHueMm (ypaBHenue B.Illnenka).
Jlutnii M MarHMHOPraHMYECKHE COEAUHEHHS B CHHTE3€ YIVIEBOJAOPOJOB, CIIMPTOB,
aJbJIETHJIOB, KETOHOB, KapOOHOBBIX KHUCHOT. [uankun- u auapuikynpaTsl. [lomydenue u
MIPUMEHEHHUE ITHX KOMIUIEKCHBIX COEAMHEHUH Uil CHHTE3a NpPEJeNbHBIX YIJIE€BOIOPOAOB,
JUEHOB, CHUPTOB, HECUMMETPUYHBIX KETOHOB U B PEAKLUSIX CONPSHKEHHOTO MPUCOEANHEHUS
K 0-, B-HEHACHIIIIEHHBIM KapOOHUIBLHBIM COSTUHEHUSIM.

14. I'mapoxcunpon3BoaHbIe YIJICBOI0POI0B

OpnoaTtoMHble  cnupThl. ['OoMonorvueckuit  psn, KilaccUpUKauus, H30MEpUsS U
HOMEHKJIAaTypa. MeToAbl TMOMYy4YeHHUs: U3 aIKEHOB, KapOOHWIBHBIX COEIWHEHUH,
raJIoreHaIKaHOB, CIOXHBIX YPUPOB 1 KApOOHOBBIX KUCIIOT.

CoiictBa cimptoB. CriupThl, Kak cinadbie OH-kucnotel. CimpThl, Kak ocHOBaHUs JIbrouca.
3amenieHne THAPOKCUIIBHOW Tpymmbl B COHpPTax Ha TaloreH (Moj JICHCTBUEM
raJloreHOBOJIOPOIOB, TAIOTeHUI0B (hocdopa, XITopucToro THoHMIA). Mexanu3mel Sy1, Sy2,
U CTEPEOXUMHS  3aMeIleHHus, TUAPUIHBIE  TMEepPerpymnmnupoBKd  KapOOKaTHOHOB
(peTponHakoiIMHOBass  meperpynnupoBka). Jermaparauus — cnuproB.  OxkucieHue
MEPBUYHBIX CHOUPTOB 7O IBJACTHIOB U KAPOOHOBBIX KHCJIOT, BTOPUYHBIX CIUPTOB JO
KETOHOB. PeareHThl OKHCIEHUsI Ha OCHOBE XPOMOBOTO aHTHJAPHUIA W JBYOKHMCH MapraHiia.
MexaHu3M OKHUCIICHHS CITUPTOB XPOMOBBIM aHTHJIPUIIOM.

JIByxatroMHble cnupThl. Metoasl cuHTe3a. (CBOMCTBA: OKHUCIEHHE, AalJIMPOBAHUE,
neruapatanua. OKucIuTeNnpbHOE pacmieryienne 1,2auonoB (HogHas KUCIOTa, TeTpaareraT
cBUHIIA). [I[MHAaKOIMHOBAs MEPErpyNIUPOBKA.
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®enonpl. MeToabl TOJMyYEHUS: IIETOYHOE IUIABJICHUE AapeHCYIb(OHATOB, 3aMeEIleHHUE
rajioreHa Ha THIPOKCHII, THIIPOJIU3 COJiel apeHana3onus. KyMombpHBIA CIOCO0 MOTydeHUs
(deHosa B IPOMBIIIUICHHOCTH.

CpoiictBa ¢enomoB. denonsr kak OH-kucmoTel. CpaBHEHHE KHCIOTHOTO XapakKTepa
(eHOIOB M CNUPTOB, BIMSHUE 3aMECTHTENEH Ha KHUCIOTHOCTH (enonoB. OOpa3oBaHue
MPOCTBIX M CIOXKHBIX 3(QupoB ¢eHonoB. Peakuuu >neKTpodUIBHOTO 3aMEIICHUsS B
apOMaTH4eCKOM siipe  (PCHOJIOB: TaJOrCHUPOBaHHWE, CyIb(UpOBaHHE, HHUTPOBAHUE,
HUTPO3UPOBAHUE, COYETAHUE C COJSIMM JAUA30HUS, AIKWIMPOBAHME W AllMJIMPOBAHUE.
[TeperpynmupoBka @puca. KapOokcunupoBanue (EHONIATOB MIETOYHBIX METAJUIOB TI0
Konsbe. ®opmmimmpoBanue ¢eHonoB mo Pelimepy-Tumany, MexaHu3M o00pa3oBaHUs
CaJIMLAIIOBOTO anbAeruaa. DopMUIUPOBAHUE (benonoB o BunscMmaiiepy.
[TeperpynmnupoBka aumiiaoBsix 3¢upoB dhenosnos (JI.Knsitzen). Oxucnenne GeHOJIOB, B TOM
qHcIIe MPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [IoHATHE 00 apOKCHIIBHBIX pajHuKajax.

15. IIpocTtbie 3¢pupbl

[Ipocteie a¢upel. MeToasl moNydeHHUs: peaknus BMibsMcOHa, alKOKCHMEPKYPHPOBAaHUE
AJIKEHOB, MEXMOJIEKYJISIpHasl JeruapaTanus ClIupTOB.

CaoiicTBa MpocThIX APUPOB: 00pa3oBaHHE OKCOHMEBBIX COJIEH, PACILEIJICHUE KHCIOTAMHU.
I'unponepokcunpl. Ilomydenne u cBoiicTBa o-rajmoreHdGupoB. BunmioBsie 3Qups ux
IoJIy4yeHue (U3 alleTuIeHa U 0-rajJoreH3QpupoB)

Kpaynsdupsr. [Tonyuenue u npuMeHEeHHE B CHHTETHYECKON TIPAKTHKE.

Oxkcupanbl. CriocoObl TONy4eHHs. PackpbiTe OKCHUPAHOBOrO IIMKIJIA TOJ JIEWCTBHEM
ANEeKTPODUIBHBIX U HYKJICO(DUIHHBIX ar€HTOB.

16. Aanbaeruabl M1 KeTOHbI

N3omepuss u HOMeHKiaTypa. MeTolbl MONy4YeHUs albJIErUAOB M KETOHOB M3 CIHUPTOB,
MIPOU3BOJIHBIX KapOOHOBBIX KHCIIOT, AJIKEHOB (0O30HOJIM3), AJIKHHOB (TUIPOOOpHUpPOBAHUE,
ruapatanus no KydepoBy), Ha OCHOBE METAJUIOPTaHUYECKUX COSAMHEHUHN. AIMIMPOBaHUE
n  (QOopMWIMPOBAaHME apOMaTHYECKUX  coeluHeHuil. IIpoMbllIeHHOe — MoJydeHue
dbopmanpaeruia, aleTanpJernaa (Bakeprmporecc) u BBICILINX aJIbJIETUI0B
(ruapodopMUIpPOBAHUE).

Crpoenne kapOOHUIBHOM TPYIIIBI, €€ MOJSPHOCTh U MOJISPU3yeMOCThb. BiusiHue npupoas! 1
CTPOEHMSI paJliKana Ha KapOOHWIbHYIO aKTUBHOCTb.

Xumnueckue cBoicTBa. OOImMe TpeACTaBICHUs O MEXaHHW3Me HYKICOo(UIBLHOro
MIPUCOEANHEHUS 110 KapOOHMIIBHOM TPYIIE albAErH10B U KETOHOB. KHCIOTHBIN 1 OCHOBHOM
katanu3. KucioTHOCTh 1 OCHOBHOCTh KapOOHUIIBHBIX COCAMHEHUI.

Kero-enonbHast Tayromepus. EHonmzanums anpAeruioB M KETOHOB B peaKIMsIX
raJJOreHUPOBaHUs, U30TOMMHOTO OOMEHa BOAOPOAA U palleMU3aLUU ONTUYECKH AKTHBHBIX
KETOHOB. KMCIOTHBINM U OCHOBHOM KaTaJIW3 3TUX PEAKIIHM.

Kero-eHonbHAss TayToMepus KeTOHOB,l,3-mukeTroHoB u  1,3-ketoadupoB. BrausHue
CTPYKTYpPHBIX (AaKTOpPOB M TPHUPOABl PACTBOPUTENS Ha IOJIOKEHHE KETO-€HOJIbHOTO
paBHOBECHsI U 3aBUCUMOCTb €ro oT cooTHouenuss CH n OH KuCIOTHOCTH KETOHA U €HoJa.
JIBolicTBEHHAss pEaKIUOHHAsl CIIOCOOHOCTh EHONAT-UOHOB. MHTepmperanus AaHHBIX B
pamkax npuHimna XKMKO.

AJNKUIMpOBaHUE U alMIMPOBAHNE €HAMUHOB.

ATbJ0IbHOKPOTOHOBAS! KOHJEHCALMS aJIbJIETHI0B U KETOHOB B KUCJION M ILIEJIOYHOU Cpefe,
MexaHM3M peakuuil. HanmpaBnenHas anpaofibHas KOHACHCALMS Pa3HOMMEHHBIX ajlbJIETHI0B
C HCIOJb30BAaHUEM JIMTHEBBIX, OOPHBIX EHOJISITOB W KPEMHHUEBBIX 3(QUPOB EHOJIOB.
Kongencanus anpAaerufioB 1 KETOHOB C MaJIOHOBBIM 3(UPOM U JAPYTMMU COEIUHEHUSMHU C
aKTUBHOM METHUJIEHOBOM TpyNIoi. AMHMHOMETWIMPOBAaHHME albJETHI0B U KETOHOB
(ManHnux). beH3onHoBast KOHAEHCAIHUS.

BoccraHoBneHue anpAEerMIOB M KETOHOB JO CIHMPTOB, DPEAreHThl BOCCTAHOBIJICHHUS;
BocctanoBieHue C=O-rpymmbel  n0 CHo-rpynmer:  peakmuum  Kwxnaepa-Bonedha wu
Knemmencena. HMon-pagukanbHas IuMepu3alysl alblJerHI0B M KETOHOB. OKHCIEHUE
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QJIbJIETUJIOB, peareHThl okuciaeHuss. OKuciaeHue KEeTOHOB Iepkuciaoramu 1o baiiepy-
Bwimurepy.  JucnponoprimonupoBanue  anpierunoB 1o  Kanaummapo (mpsmas U
[IEPEKPECTHAs PEAKIIMH)

o, B-HenpenenbHbie anbaeruabl 1 KETOHbL. MeTOAbl MOTYYeHHs: KOHJICHCAIlUU, OKHUCICHHE
AUTUIIOBBIX crUpTOB. ConpsikeHre KapOOHUIIBHOM TPYIbBI ¢ ABOMHOM yIIepoI-yIiIepO HON
cBs3pto.  Peakumm 1,2 w  1,4npucoeguHeHUs]  JIMTUHOPTAaHUYECKUX  COCIUHEHUH,
TPUAJKWIOOPAHOB, JHAIKWI ¥ JUAPWIKYIPAaTOB, AMHHOB, IIMAaHUCTOTO BOJOPOAA,
rajloreHoBo10po0B. ConpsKeHHOE MPUCOSAMHEHHE EHONIATOB M eHaMUHOB (Muxanib).
Boccranosnenue o, B-HempeaenbHbIX KapOOHMIBHBIX COSTUHEHHH.

17. Kap6oHoBble KMCJIOTHI U UX POU3BOHbIE

Knaccudukanusi, HOMEHKIATypa, u3oMepus. MeToabl CHHTE3a: OKHUCICHHE TMEPBUYHBIX
CIUPTOB U aJbJIETHIOB, aJIKEHOB, aJKUHOB, aJKWIOEH30JI0B; THAPOIN3 HUTPUIIOB U IPYTHX
IIPOU3BOJIHBIX KAPOOHOBBIX KHMCJIOT; CUHTE3 HA OCHOBE METAJIJIOOPTaHUYECKUX COEANHEHUN;
CHUHTE3bl Ha OCHOBE MAaJIOHOBOTO WU aieTroykcycHoro 3¢upon. [lomyduenue mypaBbHHON
KHMCJIOTBI M YKCYCHOM KHCJIOT.

Crtpoenne KapOOKCUIBHOW TPYMIbl M KapOokcuiaTuoHa. DPU3MKO-XMMHUYECKHE CBOWMCTBA
KHMCIIOT: accouuanusi, auccouuanus. KuciaoTHOCTb, e€e 3aBUCUMOCTh OT HMHAYKTHUBHBIX
3¢ (}eKToB 3aMecTUTeNe, OT XapakTepa U IMOJIOKEHUS 3aMEeCTUTENeH B alIKHJIbHOM LIenH U
OCH30JILHOM SIJIpe.

lanorenupoBanne  kucinor no  ['emo-Donsrapay-3enunckomy.  Iluponutuueckas
KETOHM3AIUs, JIEKTPOIN3 Ccojiel KapOoHOBBIX KHUCIOT 1o Konbbe, nexapOokcuiImpoBaHue
110 XyHCIUKKEDPY.

Ianorenanrugpuasl. [lomydeHne ¢ momomipio rasoreHuI0B (ocdopa, THOHWIXKIOPUAA,
okcanuiaxjopuaa, Oenzounxiopuaa. CBoOMCTBAa: B3aUMOJECHCTBUE C HYKJICO(DUIHLHBIMU
peareHTamu (BojJa, CHHUPTHI, aMMHAaK, aMHHbI, THApPa3WH, METAIJIOOPraHUYECKUE
coequHeHus). BoccraHoBieHue A0 anpAeruioB 1O Po3eHMyHIYy W KOMIUJIEKCHBIMU
TUIPUAAMH METauIoB. B3aumoeiicTBie Aua3oMeTaHa ¢ rajlor€HaHrHIpuaaMy KapOOHOBBIX
KHUCIOT (peakuus ApHaTa-DHcTepara)

Aurunpuasl. MeToapl MONMy4deHMs: JAeTuApaTanus KuciaoT ¢ nomompblo PyOs u
(bTaneBoroaHTHApPUAa; AaIMIMPOBaHHE CONeH KapOOHOBBIX KHCIOT XJIOPAHTHIPHIAMHU.
Peakuuu anruapuioB Kuciot ¢ Hykiaeoduiaamu. Peakius [epkuna.

Keren. Ilonyuenue u cBoicTBa.

Cnoxuble 3¢upbl. MeTonpl nosnydeHus: 3Tepudukanysi KapOOHOBBIX KUCIOT (MEXaHU3M),
aMIMPOBAHME CIMPTOB U UX AQJKOTOJATOB AUMITAIOTEHWAAMH M aHTUIPUIAMHU,
QIKWINPOBAaHUE KapOOKCHJIATUOHOB, PEAKIMH KHUCIOT C JUa30METaHOM, aJIKOI'OJIHU3
HUTPUIIOB. MeTO/IbI CHHTE3a IUKJINYECKUX CIIOKHBIX 3()UPOB, JAKTOHOB. Peakiinu CloKHbBIX
3¢upoB: TUIPOIU3 (MEXaHM3M KHCIOTHOIO U OCHOBHOIO Karaju3a), aMMOHOJIU3,
nepesTepuduKaus; B3aUMOJCHCTBHE C MarHui U JTUTHHOPTaHUYECKUMH COCIUHEHHSIMH,
BOCCTAHOBJICHHE [JO CIHUPTOB W QIbJIETHJIOB KOMIUIEKCHBIMU TUAPUIAMH METAJLIOB;
cnoxknodupnas (JI. Kisiizen) u arunonHoBast KOH/IEHCAIUH.

AIIETOYKCYCHBIM 2(QUp M €ro HCIOJIb30BaHHE B CHHTe3e. KeTo-eHOoJIbHas TayToMepus
3¢upoB 1,3-keTokucaoT u 1,3-1TuKeToHOB, aMOUJICHTHBINA XapaKkTep eHOJAT-HOHA.

Amugpl. CtpoeHne kapOaMOWIbHOM Tpynibl. MeTo bl MOTy4YeH s : alluINPOBaHNE aMMHaKa
U aMHUHOB, MHUPONU3 KapOOKCHIATOB aMMOHUS, THUAPOIIU3 HUTPUJIOB, MEPErpymImHpOBKa
okcuMOB 1o bekmany. CHHTE3 LMKIWYECKUX aMHJIOB, JIakTamMoB. CBOMCTBA: THUIPOJIH3,
BOCCTAHOBJIEHME [JO aMHUHOB, Jerujaparauus amuaoB. IIoHSATHE O CEKCTETHBIX
neperpynnupoBkax. IleperpynnupoBku A. TI'opmana, T. Kypumyca. BzaumoneiictBue
aMHJIOB C a30TUCTOM KucnoTol (peakuust byBo).

Hutpunsl. Metoas! nomydeHus: aeruapartanus aMmuaoB Kuciot (¢ momoinsio PoOs, SOCl,,
POCl3), ankunupoBanue nuanuanoHa. CBONCTBa: TUAPOIU3, aMMOHOJIU3, BOCCTAHOBJICHUE
JI0 aMUHOB, B3aUMOJICHCTBUE C MAarHU W JIMTUHOPraHMYECKUMHU COCIUHEHUAMH. Peakius
Puttepa, oOpa3oBaHuEe UMUIATOB.
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[Tpon3BoiHBIE YTOIBHON KUCIOTHI: (JOCTEH, MOYEBHHA U €€ IPOU3BOIHBIC, 3(PUPHI YTrOIBHOM
KHCIIOTHI, M30I[MaHAThl, ypeTaHbl, ceMuKapOa3usl, kcantoreHatsl. [lonydeHre U OCHOBHbIE
CBONCTBA.

JIByXOCHOBHBIE KHCIIOTBI. MeTOAbl CHHTE3a: OKUCIUTEIbHOE PACLIEIUIEHNE TUKI00Ie(UHOB
U IUKIUYECKHX KETOHOB, OKHCJICHHE IOIHAIKUIOCH3070B. [JI1aBHBIE TPEICTaBUTEIN:
1jaBesieBas KHUCJIOTa, JUATWIOKCAIaT B CIOXKHOX(pUPHON KoHJeHcauuu. ManoHoBas
KHCIIOTA: CHHTE3bI C MAJIOHOBBIM 3(UpoM, peakiius Muxadsisi, KOHJACHCAIIUU C albJICeTHIaMU
(Kuésenarens). SIHTapHas Kuciaora, ee aHrUAPUI, UMU, N-OpOMCYKIMHUMUA. ATUITHUHOBAS
kucnora. Konnmencamusi J[ukmana. AIMIONHOBas KOHACHcANUs Y(PUPOB JTUKAPOOHOBBIX
KHUCJIOT KaK METOJI CUHTE3a CPEHUX U MaKPOLIMKJIIOB.

@draneBas u TepedTanieBas KHCIOTHI, MPOMBIIIICHHBIE METOAbI ToiyueHus. dDraneBbiid
aHTuapul, GTAMMU]] U €T0 UCIIOJIB30BaHUE B CHHTE3E.

a-, B-HenpenenbHbie KUCIOTHL. MeETOABI CHHTE3a: JCTUApATAIUS [-OKCHKHUCIOT, PEaKIus
Knésenarens, peakuus Burrura, peakius [lepkuHa, CHHTE3 KOPUYHBIX KUCIIOT.

Peakuu npucoenuenus no nsorHoi C=C-cBsizu. CTepeoXxuMusi MPUCOCTUHECHHS TalOTeHA
U THAPOKCHIMPOBaHUs niepkucioramu 1o Barnepy (KMnOy).

dymapoBas U MaJIEMHOBAsE KUCJIOTHI.

AneTuneHIMKapOOHOBas KUCIOTA.

18. XuHOHBI

[Tonyuenue o- u n-6eH30- u HadTOXMHOHOB. CBOIMCTBA XMHOHOB: MOJNYyYEHUE MOHO- H
JTMOKCHUMOB, TPHCOCIUHEHUE XJIOPUCTOTO BOJOpPOAA, AHUIIMHA, YKCYCHOTO aHTHIPUIA,
CHUPTOB, peakuusa ¢ aueHaMu. ComocTaBieHHE CBONCTB XMHOHOB U 0O-, -HEMpPEIeIbHBIX
KETOHOB. BoccTaHoBieHHWE XWHOHOB. XJIOPaHWJ, €r0 HUCIOJIb30BAHUE JUISI OKUCICHHUS W
nonydyenue. Xunruapos. Kommiekcsl ¢ nepenocom 3apsiaa (KII3). Cemuxunonsl. [lonstue
00 aHWOHpamuKanax. [ MIAPOXMHOH KaKk HMHTHOWTOP CBOOOIHOPAIUKAIBHBIX PEaKIIHH.
AHTpPaxuHOH: NIOJIy4€HUE, TPEACTABICHUE O CBOMCTBAX U MPUMEHEHUE. AJTM3apUH.

19. Hutpocoeaunenust

Hutpoankansl. MeTosbl CHHTE3a U3 alKUITATOTEHUAOB (aMOMICHTHBIN XapakTep HUTPUT-
WoHa), HUTpoBaHue ankaHoB 1o KownoBanoBy. Crtpoenue nutporpynmnsl. CBoiicTBa
HUTPOAJIKAHOB: KHCIIOTHOCTb M TayTOMEpHUsi HUTPOAIKAHOB, PEAKIUU HUTPOATIKAHOB C
A30TUCTOM KHUCJIOTOM, TrajoreHaMu, KOHJEHCAIMsig C KapOOHWIbHBIMU COCIUHECHHSIMH,
BOCCTAaHOBJICHUE B aMUHBI. TayToMepusi HUTPOAIKaHOB.

ApomaTrdeckue HUTPOCOeANHEHUsI. BOoCCTaHOBICHIE HUTPOAPEHOB B KUCJIOW U TICIIOYHON
cpene. [IpoMexxyTodyHble MPOAYKTH BOCCTAHOBIEHUS HUTPOTPYIIBI (HUTPO30COCTUHEHMS,
apWITHAPOKCHWIAMHUHBI,  a30KCH-, a30- W  TUAPA30COCIWHEHHUs). beH3umauHoBas
neperpynnupoBka. BoccraHoBieHHe  OJHOM  HUTPOrpYNNbl B MOJMHHUTPOAPEHAX.
O06pazoBanre KOMILIEKCOB C IIEPEHOCOM 3apsijia.

20. AMUHBI

Knaccudukanms, nsomepusi, HOMEHKJIaTypa aMHHOB. METO/IbI MOTyUYeHHUs: aTKIINPOBAHUE
ammuaka u amuHOB 10 [odmany, drammmmna xamust (['aOpudib), BOCCTaHOBICHUE
A30TCO/IEPXKAIINX TPOU3BOJHBIX KApOOHWIHHBIX COCAUHEHUNW H KapOOHOBBIX KHCIIOT,
HUTpPOCOCNWHEHUH,  ankuiasuaoB. lleperpynmupoBkun [opmana u  Kypuwmyca.
BoccranoButenbHOE aMHHHpPOBaHHWE KApOOHWJIBHBIX —CcOeAWHEHWH. B3auMmopeiicTBue
aJIbJIETHJIOB ¥ KETOHOB ¢ (popmuarom ammonus (JIefikapr).

CtpoeHne aMUHOB, XMMUYECKUE CBOMCTBA. AMHHBI KaK OCHOBaHUS. CpaBHEHHE OCHOBHBIX
CBOMCTB NMEPBUYHBIX, BTOPUYHBIX, TPETUUHBIX ATU(PATUYECKUX U apOMATUUYECKUX AMHUHOB.
BrusiHre Ha OCHOBHOCTH aMHHOB 3aMECTUTENICH B apOMAaTHUYECKOM sifipe. AJTKUITUPOBAHUE U
alMIMPOBAHNE aMUHOB. TepMHUECKOe Pa3joKeHHE TUAPOKCHIIOB TETPAATKHIAMMOHHUS IO
lNodpmany. UnenTudukarus u pa3aeneHue MepBUYHbBIX, BTOPUYHBIX U TPETUYHBIX aMHHOB C
MOMOIIbI0 6eH30MCcyIbhoxIopuaa (mpoda Xuncoepra).

B3aumopeiicTBue nepBUYHBIX, BTOPUUHBIX U TPETUYHBIX ali()aTUYECKUX U apOMaTHUYECKUX
aMUHOB C a30TUCTOM KHUCIOTOM. OKHCIEHHE U TaJOreHMpOBaHUE aMHUHOB. Peakuuun
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ANEKTPOPUIBHOTO 3aMelIeHUs] B OCH30JBbHOM SIpPE apOMAaTUYECKUX AaMHHOB, 3alluTa
aMUHOTPYIIIIBL.

21. /InazocoequHeHUs

O6mue npenacrtaBieHus 00  anudaTHUecKUX — AMasocoeauHeHusX.  J[mazomeraw,
TMa30YKCYCHBIN AU, 0-T1a30KapOOHUIILHBIC COCTUHEHHUS.

ApoMaTtudeckie qua3zocoequHeHus. Peakiiny 1na30TUPOBaHuUs MEPBUYHBIX apOMATHYECKHX
aMUHOB. YCIIOBUSI JIUA30TUPOBAHUS B 3aBUCUMOCTHM OT CTPOEHUS amMuHA. MexaHu3M,
npupoaa HUTpo3upyromero areHta. CTpoeHHe U YCTOWYMBOCTBH COJIEH JAMAa30HHUS.
KucnotHoocHOBHBIE PaBHOBECHUS C yUaCTUEM KaTHOHA apEHIUA30HUS.

Peakuuu aua3zocoeMHEHUN C BBIJENIEHHEM a30Ta: 3aMeHa JUa30rPYIIbl HA THUIPOKCHUI,
rajJiored, IMaH, HUTPOTPYNNy ¢ BOAOPOA. Peakuuu apuwiMpoBaHUsS apOMaTUYECKHUX
COCIMHEHMH cosiMu apeHana3zonus (I'omoepr).

Peakuuu muazocoenuHeHuit 0e3 BBIACIEHUS a30Ta: BOCCTAHOBIICHUE JIO ApHITHIPA3WHOB,
azocoyeTaHue. A30COUETaHHWE KaK peakius JIeKTPOQUIbHOro 3aMemnieHus. A30- U
JTMa30COCTABJISIFOIINE, YCIOBUE COYCTAHUS C aMHHAMH U (heHOJIaMU. A30KPACHUTEITH.

22. I'eTepouMKJINYEeCKHE COETUHEHUSA

Krnaccudukanus rereporukiioB, HOMEHKIIATypa.

[IaTuunenHpie apoMaTHUECKUe TeTEPOLUKIIBI ¢ OgHUM rerepoaromoM. DypaH, THOdEH,
nmuppoit. Cunres u3 1,4-mukapoonmnbabix coenuaennid (Ilaans, KHopp), cuHTE3 MUpposIoB
no Kaoppy, B3aumusie nepexosl (peakuust FOpbeBa). Apomaruunocts. MomnekynspHbie T-
OpOUTAITN TIATUWICHHBIX apOMATHYECKUX T'ETCPOIMKIOB ¢ OJHHM TeTepoaToMoM. Peaknuun
NEeKTPOUIBHOTO  3aMEIeHHs] B  MSATUWICHHBIX  apOMaTHYECKHX  TeTepOLHUKIIaX:
HUTpPOBaHWE, CyIb(OUPOBAHHWE, TAIOTCHUPOBAaHHWE, (DOPMIIMPOBAHKE, AlWIHMPOBAHUE.
OpueHnranus 351eKTpoQUIbHOTO 3aMelieHus. Peakiuu, xapaktepusyronme QypaH Kak JUCH.
Nunon. CuHTe3 MPOM3BOIHBIX MHAONA U3 (eHWITHApa3uHa U keToHoB (Pumiep). Peakiumn
ANEeKTPOUIBHOTO  3aMEUIEHUS B  MUPPOJILHOM  KOJIbLIE  HWHJONA:  HUTPOBAHUE,
dhopMIIMpOBaHUE, TAIIOTCHUPOBAHKE.

[IlecTuuneHHble apOMaTUYECKHUE TETEPOLIMKIBI C OAHUM reTepoaToMoM. [IupunH, XMHOIUH
1 n30XxuHOJMWH. CHUHTE3 XWHOJMHA U 3aMEIICHHBIX XUHOJIMHOB U3 aHWJIMHOB 10 Ckpayny u
JleOuepy-Munnepy. ApoMaTHYHOCTh MHUPUAMHA, MOJEKYNISpPHBIE TOPOUTAIN MUPHAWHA.
[lupuaun W XUHOJNWMH Kak OCHOBaHWA. Peaknuu mnupuauHa W XUHOJIWHA C
ankuiaragorenuaaMu. OKHUCIEHHME M BOCCTAHOBJIEHHWE NUPHAMHA U XUHOJMHA. Peakium
ANEKTPOPUIHHOTO 3aMEIEHUs B MUPHAMHE W XUHOJHMHE: HUTPOBaHHE, CYIb(QUpOBaHUE,
rajioreHupoBanre. N-OKWCh NMHUPUIUHA W XMHOJMHA W UX MCIOJb30BAaHUE B pPEAKLUU
HuTpoBaHus. HykneopuibHOE 3aMelieHue aTOMOB BOJOPOJia B MUPHUANHE M XMHOJUHE B
peaknusax ¢ amuaoMm Hatpus (Ynunbabun) u GeHUITUTHEM. AKTUBAIUS METHIBHOM TPYIIIBI
B 2- U 4-METWINMHPUIWHAX ¢ XUHOJMHAX. 2-MeTUNMUPUANHBI W XWHOJUHBI Kak
METUJIEHOBbIE KOMIIOHEHTHI B KOHJICHCALMSX C albJACTHIaMH.

23. AMMHOKHUCJIOTHI, NENTHABI U 0eJIKHU

Homenknarypa amunokucnor. IIpupogHsie aMMHOKHUCIOTHI. XHUPaIbHOCTh aAMHUHOKHUCIIOT,
oOpasyromux TpoTeuHbl. KHUCITOTHO-OCHOBHBIE CBOWMCTBA, aM(pOTEPHOCTh AMHHOKHCIIOT.
N3osnexTpuyeckas Touka. CHHTE3bI taMUHOKHUCIIOT U pa3zelieHue paleMudeckux Gopm.
CBoiicTBa aMUHOKHUCIIOT: 10 aMUHOTPYIITE, KAPOOKCHITY, OKUCIICHUE aMHUHOKHCIIOT.
Homenknarypa mnentugoB. OCHOBHBbIE NPHUHIMIBI CHUHTE3a TMOJIMIENTHUIOB; 3allUTa
AMUHOTPYMIBI U aKTUBAIMS KapOOKCHJIbHOW Tpymmbl. TBepaoda3Hblil CHUHTE3 TENTHJIOB.
OO01mIre TPUHIHUIIEI OMPEeIeHUs] CTPOSHUS MENTHI0B U O0enkoB. [lepBuuHasi, BTOpUYHAS U
TpeTuyHas CTpykTypa OenkoB. [lonarue o pepmeHTax U pepMEHTaTUBHOM KaTau3e.

24. YriieBoabl

Monocaxapuasl ¥ monucaxapuabsl. Kiaccuduramus W CTEPEOXMMHUS MOHOCAXapHIOB.
Anb2103b1 (a7TBIOTPEO3bI, aTbIONEHTO3bI, AJIbJIOIeKCO3bl) U KeT03bl. CTEPEOXUMUS allb/103 U
KeTo3 B npoekiusax Pdumiepa. Lluknnueckue moiyaneraid ajlbJOreKco3 INIIOKOMUPAHO3bI U
TIIIOKOQYpaHO3bl. 0-, -AHOMepsl. DopMynbl Xeyopca Aisi aHOMEPHBIX MOHOCAaXapHJIOB.
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Tayromepusi HUKINYECKUX M OTKPHITBIX ()OPM B PacTBOpaX MOHOCAXapUAOB, MyTapOTaIUs
rmoko3bl.  Kondopmaruu nupano3Horo mukia. Peakium moHocaxapuaos. [lomyuenue
TJIMKO3U/IOB Kak 0co00i (opmbl muknnyeckux amneraneil. CHHTE3 MPOCTBIX M CIIOKHBIX
3¢upoB MoHOcaxapuaoB. OKHCIEHHE albl03 A0 aJIbJOHOBBIX KHCIOT, JaKTOHU3ALIMS
aJIbJIOHOBBIX KHCIOT. VcuepnbiBaroliee OKHMCIEHHE MOHOCAXapuUJI0B HOJHON KHUCIIOTOM.
OOpazoBanue 03a30HOB Mpu  B3auMoJeHCTBUU ¢  (eHwiruapasuHoM. CuHTe3
MoHOcaxapuaoB 1o Kummanu, @umepy u nerpaganus o Boimto, Pyddy.

Hucaxapunel (0MO3bI): MalbTO3a, IEJUI00MO3a, JaKTo3a, caxapos3a. llommcaxapuabl
LIEJUTI0JI03a U KpaxMall.

HykneunnoBbie kucnorel. HykieMHOBBIE OCHOBaHMS, HYKJICO3UIbl W  HYKICOTUIBL.
Ilepsuunas crpykrypa JIHK u PHK. Hykneoruanseni cocras JIHK m PHK. Bropnunas
crpykrypa JJHK. buonornyeckas pynkus JJTHK. Buast PHK u ee posis B cunTese 6enka.
25. ®usznyeckne M (GUINKO-XMMHYECKHE MeTOJAbl HCCJICAOBAHMA B OPraHMYecKOM
XUMHHU

Wndpakpacnas cnekrpockonus. I[lpupoga WK cmekrtpoB, cmocoObl MX H300pa)xKeHws,
XapaKTEPUCTUUECKUE YACTOTHI MOIJIOLICHUSI.

OnexTpoHHas crekrpockonus. [Ipupoga CHEKTpPOB, TUIBI AIEKTPOHHBIX MEPEXOJ0B, HX
SHEpreTHYecKue XapakTepucTuku. [loHsATHE O XpPOMOGOPHBIX TPYMNIHPOBKAX, CIOCOO
n3o00paxxeHust YO CriekTpos.

CnexkTpsl IPOTOHHOTO MAarHUTHOrO pe3oHaHca. [Ipupona, OCHOBHBIE XapaKTEPUCTUKHU:
XUMHYECKUNH CJIBUI, WHTEHCHUBHOCTb, MYJIbTUILJIETHOCTh CHUTHAJIOB IPOTOHOB; CIIMH-
CIIMHOBOE B3aUMO/JICHCTBHUE.

Macc-cniekrpomerpusi. OCHOBHBIE MPHUHIMIbBI, MOJEKYJISPHBIA HOH, M30TONHBIA COCTaB
MOHOB, OCHOBHBIE ITyTH (pparMeHTallMy BaXKHEUIITUX KJIACCOB OPTaHUYECKUX COCIMHEHUH.

Kos1okBHYM IPOBOIUTCSA IOCIE U3YyYSHHMs] HOBOM TEMbl C LIEIbI0 KOMIUIEKCHOW OLIEHKH
MOJYYECHHBIX 3HAHUI MO pa3eiy.

Kputepun onenkn (B 6a/151aX)K0JIIT0KBHYMOB

- 0 GayIIOB BBICTABIISIETCS CTY/ICHTY, €CIIH CTY/ICHT HE MMEET MPE/ICTABICHUS 00
00CyXJ1aeMOM BOIIPOCE;

- 1 GaJi1 BBICTABISETCA CTYACHTY, €CIIU CTYI€HT UMeeT (pparMeHTapHbIe MpeACTaBICHUs 00
00CyX/1aeMOM BOIIPOCE;

- 2 Gata BBICTaBISETCS CTYACHTY, €CJIM CTYACHT MMECT HCIIOJHBIC MPCACTABIICHUSA 00
00CyX/1aeMOM BOIIPOCE;

- 3 Gayi1a BBICTABIISIETCS CTYACHTY, €CIIU CTYJIEHT UMEET YaCTUYHO C(pOpMUPOBAHHBIE, HO
coJiepKalire CyIeCTBEHHbIE TPOOEBI IPEeACTaBICHHUST 00 00CY)IaeMOM BOTIPOCE;

- 4 Gaia BBICTABIISIETCSl CTY/ICHTY, €CIIH CTYJIEHT UMeeT c(hOpPMUPOBAHHEIE, HO COJIEpKAIIIE
CYIIECTBEHHBIE MPOOEIBI MpeCcTaBIeHUs 00 00CYX1aeMOM BOITPOCE;

- 5 Gaia BBICTABIISIETCSl CTYACHTY, €CIIM CTYJIEHT UMeeT c(hOpMUPOBAHHBIE, HO COJIEpXKAIIIe
oTIeNbHbIe MpoOesbl IpeacTaBieHus 00 00CyK1aeMOM BOIIPOCE;

- 6 GayTa BBICTABIISIETCSl CTY/ICHTY, €CIIH CTYJIEHT UMeeT c(hOPMUPOBAHHEIE, HO COJIEpIKAIIIE
npo6ebl mpecTaBIeHus 00 00CyKIaeMOM BOIIPOCE;

- 7 GaJIJIOB BBICTABIISIETCS CTY/IEHTY, €CIIM CTYJCHT UMEET YeTKHE MPeCTaBIeHUs 00
00CyX1aeMOM BOIIPOCE.

[TepeueHs MPUMEPHBIX BOITPOCOB KOJTIOKBUYMOB TIO TUCITUTLTAHE
«OPTAHUYECKAA XUMUA»
Komnoksuym Nel
HYKJIIEO®UJIBHOE 3AMEIIEHUE B AJIM®GATUYECKOM PAlY
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|. BBemenue. Tumbl peakumil. CrocoObl o00pa3oBaHUS U pas3pbiBa CBsi3ed B

opranudeckoil mosekyine. IloHsaTHe cBOOOJHOrO pagukasa M KapOOHHEBOTO
HOHA.

OmnpeneneHue peakuuu HykieopuibHOro 3amemieHus. HykineopuibHble wyacTULBl U

cyoctpar. Mexanusmbl Syl u Sy2. Crepeoxumust peakiinii 3aMeIIeHHUs.

@akTopbl, BIUAIOUIME HAa XOJ HYKJICO(DUIBHOIO 3aMEIIEHUs: CTPYKTypa M OCHOBHOCTb

HYKJICO(DUIBHOTO peareHTa, €ro KOHIIEHTPAIUs, SHEPrusl CBS3M YXOIAIIEW TPYyNIbl B

pearupymoomeil Mojekyie, CTpOeHME U pa3Mep pagukaloB B cyOcTpare, BeJIWYMHA

[IOJIOKUTEIBHOIO 3apsiia Ha AaTaKyeMOM aTroMeé YIjepoia, IpUpoJa pacTBOPUTEIS.

[leperpynnupoBky,  CONPOBOXKIAIOIIME  PEAKUHMHU  HYKJICO(PHJIBHOIO  3aMELICHHUS.

KoHkypeHIus peakiuil 3aMeeHUs U OTILEILICHHUS.

Il. Hcnonb3oBaHue peakuuil HyKJICO(QHUIBHOIO 3aMEIIEHUs B CHHTE3aX pa3IM4YHbIX

OPraHUYeCKUX COCIUHECHUM.

1. 3amemenue rajouza B AIKWITAIOI€HUAAX C LEJNbIO CHUHTE3a YIJIEBOJOPOJIOB,
CIHPTOB, TPOCTHIX 3S(GUPOB 1O BHIBAMCOHY, CIOXKHBIX 3(PHUPOB, THOIPHUPOB,
MEpKaIlTaHOB, HUTPUJIOB, POJAHUIOB, HUTPOCOEIAMHEHHH, amMuHOB 10 [‘opmany,
["abpusmto, Jlenenuny. CUHTE3bI ¢ MAJIOHOBBIM 3(PUPOM.

2. 3aMelleHHe T'MJIPOKCUWIBHOM TpyHNbl B CIHUPTaX C I€JbI0 CHHTE3a TaJloUJaIKUIIOB,
AMHHOB, THOJIOB, CIIOKHBIX 3(pUPOB MUHEPAILHBIX U KAPOOHOBBIX KHCIIOT.

3. 3amelnleHMe AIKOKCHUJIBHON Tpynmbl B MPOCTHIX 3(hupax (pacuierieHHe MpOCThIX
a¢upoB). BzaumoseiicTBrue okuceil aTkeHOB C HYKJICO(PHIFHBIMU pearcHTaMu.

4. 3amenieHMe TUAPOKCUIBHOM  TIpymnmbl B KapOOHOBBIX  Kuciorax. Cunres
TaJIONJAHTUAPUIOB, aMHUJIOB U CIOXKHBIX 3(QupoB. CpaBHUTENbHAS XapaKTEPUCTHKA
AIMJIMPYIOIUX CBOMCTB MPOM3BOIHBIX KAPOOHOBBIX KUCIIOT.

5. 3amellleHUE AaNKOKCUIBHOW TIpynmbl B 3¢pupax KapOOHOBBIX KHUCIOT. ['mapomnus,
aMMOHOJIN3 U MepedTepuPUKaLHs CI0XKHBIX 3(PHUPOB.

Komnoksuym Ne2

KOHJIEHCALIMSI U TAYTOMEPUS KAPBOHUJIbHBIX COEJUHEHMI

DNEKTPOHHOE CTPOCHHE KapOOHMILHOM TPYIIbl. XMMHUYECKHE CBOWCTBA albACTUIOB U
KETOHOB.  AJIbJIOJIBHO-KPOTOHOBAsl ~ KOHJICHCAIUSl: METWJICHOBBIE U  KapOOHWIJIbHbBIC
KOMITOHEHTHI, KUCTIOTHBIM U OCHOBHBIN KaTanu3. CBs3b MEXIY CTPYKTYpOH KapOOHMIbHBIX
COCIMHEHUN M WX PEaKIMOHHOW CIIOCOOHOCTHIO B PEAKIUAX aIbJI0JbHO-KPOTOHOBOMN
KoHZeHcanuu. KoHaeHcanus anpAerHaoB M KETOHOB MEXIy CcO00#, C aleTOyKCYCHBIM
acupowm, ¢ HuTpocoenunenusiMu. Peakimu Kuésenarens u [lepkuna.
CrnoxnoddupHas xkoHneHcanus (peakuusi Knsitzena). BuyrpuMonekynspHas KOHICHCAIIUS
mudupoB (peakuusa Jukmana). Konnencanust cinoHbix 3¢upoB ¢ ketoHamu. OOIIHOCTH
MEXaHU3Ma MEePEeUNCICHHBIX PEAKIUN.
benzonnoBas KoHaEH AW, €€ MEXaHU3M. AIIMIIONHOBAsT KOHICHCAITHS.
Peakuust Mannuxa (aMUHOMETUIIHPOBAHUE).
Kero-enonpHast Tayromepusi. EHonmuzammsi kapOOHWIIBHBIX COCIMHEHHWM TI0J] JEUCTBHEM
KHCIIOTHBIX U OCHOBHBIX areHTOB. Y CTOMYUBOCTH €HOJIBHBIX (DOPM.
JIBolicTBEHHAsl peaKkIMOHHAs CIIOCOOHOCTh Ha MpUMeEpe aleToyKkcycHoro 3¢upa. IpuunHsl
JTBOMCTBEHHOUN pEaKIIMOHHON CITOCOOHOCTH.
CuHTe3bI IPY TOMOIIH alETOYKCYCHOTO 3dupa.

Komnoksuym Ne3
OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE PEAKIINI

Oxkuciienue
Ompenenenue U 00IINE MOTOKEHUS.
ATEHTBI OKUCIEHUSL.
[TepmanranaT kanusi (OKUCIEHHUE B HEUTPAIBHOM, IIEIOYHOW U KUCTION cpemax), XpOMOBBIN
aHTUIpH]l, OMXpPOMATHI HATPUS M Kajus, a30THAs KUCJIOTa, O30H, MEPEKHCh BOAOPOA,
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JIBYOKHCH CBHHIIA, OKUCh cepedpa, IBYOKUCH CEICHA, MOIHAS KHCIIOTa, TETPaaIleTaT CBHHIIA,
HAJKUCIOTHL. Pacuér HeoOXOIMMOro KOJIMYECTBAa OKHUCIUTENS AJs OKUCICHHS JaHHOTO
KOJIMYECTBA OPIaHUYECKOT0 COEAMHEHHUSI.

OxucaeHue npeeabHbIX YITIEBOAOPOIOB.

[IpencraBieHus 0 HEMHOM MEXAHU3ME OKUCIICHHS aJIKaHOB

OkuclIeHHe KPaTHBIX CBA3EH

a) okwucienue c¢ coxpaHeHueM C-C cBs3u. DnokcuaupoBanue (peakiusi [Ipuiexaena).
IMuapoxcunupoBanue (peakiust E.E.Baruepa).

0) oxucnenme c pacmemeHueM C=C cBs3u. O3oHOMM3. OKUCIEHHE C MMOMOIIBIO
MepMaHraHaTa Kajius Wik Ouxpomara Kajaus B KUCIIOH cpeie.

OxucaeHue cnupToB

OxucneHre MEpPBUYHBIX, BTOPHUYHBIX M TPETHYHBIX crnupToB. Peakuusa OnneHayspa.
Pacmiennenue nogHOM KUCIOTOW U TETPAALIETATOM CBUHIA O-TJIUKOJICH.

OxucneHrie KapOOHUIbHBIX COSAMHEHUN

OxkuclieHne albAeTUI0B. ATEHTHI OKUCICHUS albJeruaoB. Peakuus cepeOpsHOro 3epkana.
OkuclieHHe MOJIEKYJISIPHBIM KHCIIOPOJOM.

Oxucnenue KeTOHOB. PaciiernieHue yriaepoaHOro CKejleTa IpU OKUCIEHMM KETOHOB IIO
npaBmity A.H.IlomoBa. Cunte3 o,-IuKapOOHMIBHBIX COCIUHEHHH C MpPUMEHEHUEM
JIBYOKHCH CelieHa (OKHCIIEHUE O.-METUIICHOBOT'O 3BEHA).

OxucaeHre apoMaTHYeCKUX COeIMHEHUN

a) OKHCJIEHHE apoMaTudeckoro sapa. OKHCIEHHE [BYXaTOMHBIX (PEHOJIOB B XHHOHBI.
Karanutuueckoe okuciieHHE KUCIOPOJOM BO3JyXa O€H30J1a 10 MAJEMHOBOIO aHTUAPUIA,
HadTanuHa 1o ¢raneBoro anruapuaa. O30HUPOBAHUE APOMATUUYECKOTO SApa.

0) oxucneHnue OokoBbIX 1enell. [lomydenne apoMaTHuecKuX KapOOHOBBIX KHCIOT,
aJIbJIETUJI0OB U KETOHOB U3 aluKuiOeH30510B. CHHTE3 )eHOJIa U alleTOHA aBTOKATATUTUYECKUM
OKHCJIEHHEM KyMOJa.

Apomaruzanust napauHOB U IUKIOTEKCAHOB KaTAIUTUYECKUM JIETHAPUPOBAHUEM.

MeToap! 3auUThl PYHKIMOHANBHBIX TPy (THAPOKCUIBHON, KapOOHUIBHOM U aMMHHOI) B
peaKIMsIX OKUCICHHUS.

Boccranosnenue

Omnpenenenue u OOIIHME MOJIOKESHHUS.

ATEHTBI BOCCTAHOBJICHUS.

Hatpuii meTtannndeckuii B aOCONIOTHOM CIIUPTE, HATPUN B JKUIKOM aMMHUaKe, amalbrama
HaTpusi, [IMHKOBAas MbUIb B INEIOYHOW Cpefe, aTOMOTHAPHU] JIUTHUS, OOPTHAPUJ HATPHA,
AJIKOTOJISITHI AIFOMUHUS, HOJIUCTOBOAOPOIHAS KUCIOTA, THAPA3UHTUIpAT.

KaranuzaTopbl ruipupoBaHus MOJIEKYISIPHBIM BOJIOPOJIOM.

[InaTuHOBas YepHb, IJIATHHA WM NAJUIaIMA HA HOCUTENSX, IUIaTHHA Ha yTJiie, NaljlaJueBbli
KaTtanu3aTop Ha cynbdare Oapusi, HUKeIb PeHesi, HUKeIh Ha OKUCH ATFOMUHUSA.
BoccraHoBneHre KpaTHBIX YTIE€PO/I-YTIIEPOIHBIX CBA3EH.

BoccraHoBneHne alKEeHOB, alKaJIUEHOB C COMNPSHDKEHHOW  CHCTEMOM JIBOMHBIX CBS3EH,
QIKWHOB METAJUIAMH B >KMJIKOM aMMHUAKe WU CIIUPTE.

Kartanmutuueckuii THAPOTEHONHM3 HACHIICHHBIX ITMKIOB. BoccTaHoBiIeHWE CIUPTOB U
(EHOJIOB 10 COOTBETCTBYIOIINX YTIEBOJOPOIOB.

Boccranosnenue anpAaeruioB U KETOHOB JI0 CIIUPTOB.

[TonydeHune yriaeBoOpoAOB U3 albIeTUI0B U KeTOHOB 1o Kmxnepy u Knemenceny. Cunres
NMUHAKOHOB W3 KeTOoHOB. [ImHakommHOBasi mneperpynnupoBka. Peaknua Kanuunmapo,
B.E.Tumenko, Meepgeitna-Ilongopda.

BoccTraHoBneHne KUCIOT U UX TPOU3BOIHBIX.

BoccranoBnenue KucioT 10 keToHoB (peakius [Tupua).

BoccTranosnenue Xja0paHrUApUI0B KUCIOT 10 allbAeruoB (peakius PozeHMyHIa).
BoccraHoBneHne KHUCIOT W HX MPOM3BOAHBIX 10 cnuproB (peakuus byso-biana),
MCIOJIb30BaHUE ATIOMOTHAPUAA JTUTHSL.
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CHHTE3 aMUHOB.
BoccranoBnenue  azoTcoiepiKamiMX —COCAMHEHWM (HUTPWIJIOB, aMHUHOB, OKCHMOB).
BoccranoBurensHoe aMmuHupoBaHuEe KeTOHOB (peakuus Jlelikapra).

Komnnokuym Ned
PEAKIIMUN 3AMEIIEHA B APOMATUYECKOM PAY

PEAKIIMU SJIEKTPOPUJIBHOI'O 3SAMENIEHWA

YcnoBust apoMatuaHOCTH (MpaBuiio Xrokkens). [IpumMepbl HeOSH30HIHBIX apOMAaTUYECKUX
COETUHEHUH.

OOue mpencTaBieHUS] O MEXaHHM3ME 3JICKTPOPHUIBLHOTO 3aMELICHHS B apOMaTHYECKHUX
COEJMHEHUSX, HKCIEPUMEHTAIbHOE JI0KA3aTeIbCTBO MHOIOCTaJAUHHOIO  MPOTEKAHHS
peaxkuuu, - U G- KOMIUIEKCHI.

BnusiHue 3eKTPOHHBIX U CTEpUYECKUX PPEKTOB 3aMECTUTENEH B SJIpe HAa PEaKLUOHHYIO
CIOCOOHOCTh M OpHeHTanup. OCOOEHHOCTH OPHUEHTHPYIOIIETO JCUCTBUS TaJOUIOB.
CornacoBaHHasi 1 HECOIJIACOBAHHAS OPUEHTALIUS.

PEAKIIMM C OBPA3OBAHHNEM CBA3U C-X

HutpoBanue GeH30:1a, aIKHI0CH30I0B, HadTaMHa, anTpaleHa u GpenanTpeHa. Hutpyromue
areHThI, POJIb HUTPOHUH-KaTHOHA. OCOOCHHOCTH HHUTPOBAHHS (DEHOJIOB M apOMaTHYCCKUX
aMuHOB. [l0OOYHBIC TPOAYKTBI, CBSI3aHHBIC C OKHCIMTEIBHBIM JICHCTBHEM a30THOM
KHCJIOTHI.

CynbdupoBanne OeH3omna, ankwiOEH3010B, HadTalWHA, aHTpaleHa, AaHTPaXWHOHA,
(denantpena, d¢enona, HapTonmoB W aHwiuHa. Cynbdupyronme areHTbl. OCOOEHHOCTH
peakiuu  Cynb(pUPOBaHUA-OOPATUMOCTh,  M30TOMHBIA  ddekT.  Boigenenue u
uaeHTu(UKanusa  Cyab()OKHUCIOT. DJeKTpoduibHOE U HYKICODUIBHOE 3aMelleHue
CYb(OrpyIIBl.

lanonaupoBanue 6eH301a, ATKUIIOEH30JI0B, HAQTAIMHA, aHTpalleHa, PeHaHTpeHa, GpeHomna u
aHWIMHA. ["anouaupyromiye areHTol. Y CIOBHS BBEACHUS TaIONa B apOMAaTUYECKOE SIJIPO U B
OOKOBYIO Tlenb. Paznuume B MexaHM3MaxX O0CMX pEeakiMid M B CBOMCTBAX MOJYUYEHHBIX
raJIOUANPOU3BO/IHBIX.

PEAKIINHN C OBPA3OBAHUNEM CBA3U C-C

Peaknus ®@punensa-Kpadrca. Ankunupyromnye areHTsl (ralouIHbIe alKHIIbl, aIKEeHbI, OKUCH
QJIKEHOB,CIIUPTHI). ANWINPYIOIIME areHThl (TaloOuJaHTUAPUIBl U aHTHAPUABI KHUCIOT).
Karanmu3aropel u MexaHu3Mm ux jaedcTBus. [loOouHble peakuMu TNpH aTKUIMPOBAHUU:
MU30MEPH3aLMs, TOMATKUINPOBAaHUE, NE3aTKUINPOBAHKE.

Aumnupoaue no @punemo-KpadpTcy, kak Merox cuHTe3a KETOHOB, KHCIOT M HX
MPOM3BOJHBIX. Peakius apoMaTHYeCKHX YIJIEBOJOPOAOB C SHTAapHBIM U  (TaleBbIM
anrugpunamu. Cuntessl Xeyopca. IleperpynnupoBka ®puca. Peakumn I'arrepmana,
I'y6ena, Bunscmeiiepa, Konnbe, Peiimepa-Tumana. Peakuus XJIOp- u
TUIPOKCUMETHIIMPOBAHUS.

PEAKIIMN HYKJIEO®PUJIBHOI'O SAMEINEHWA

HYKJICO(bI/IJ'IBHOe 3aMCHICHUC I'AJIOTCHA B ApOMATUUICCKOM SAOPC.
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3ameHa cynphorpynmnsl Ha THAPOKCHWI M LuaHorpynmy. HykineodunbHoe 3amerieHue
BOJIOpO/Ja apOMAaTUUYECKOro siapa. MexaHu3M peakiuu HYKJICO(PHIBHOTO 3aMeleHus Sn2
Ar.

BrusiHMe 2JIEKTPOHOAKLENTOPHBIX TPYHI HAa CKOPOCTh pPEAKIMH HYKICO(PUILHOTO
3amenienus. Kommiekcol MaiizeHnrerimepa.

Peaknun  HykineopuIbHOTO 3aMelIeHHUs, MPOXOAAIIME Yepe3 CTaauio 00pa3oBaHUS
neruapoOeH301a. DKCIEePUMEHTATHHOE TTOITBEPKICHUE ITON CTAIHH.

KommoxkBuym Ne5

BOCCTAHOBJIEHUE HUTPOI'PVYIIIIBL.
APOMATHUYECKHUE AMUHDBI U JTNA3OCOEJUHEHMA

OOmiasi cxemMa BOCCTAHOBJICHHS apOMaTHYECKUX HHUTPOCOCAMHEHUH B KHCIOM,
HEHTpasbHOW ¥ WIETOYHOM cpene. BoccranoBieHne HUTPOOEH307a B KHCIOH cpere:
HUTPO300eH30M,  P-dheHunruapoxkcunamMuH W aHuiauH.  lleperpymmupoBka — [B-
(beHmITHIPOKCIIIaMIHA B T-aMHUHO(EHOI B KUCIIOH cpere. BoccTtanoBinenne HuTpobeH3ona
B IIEJIOYHOM cpene: a3okcubeH3oi, azobeH3on, ruapazobenszon. IleperpynmnupoBka
a3okcuOeH3o0ma B TM-okcuazoOen3on (Bammax) mpu npeiictBum kucnot. [lperpymnmupoBka
ruapa3o0eH30i1a B KUCIION cpene ( OCH3uInHOBAs).

ApoMaTHYECKNE aMUHBI.

Meronsl CUHTE3a: BOCCTaHOBJICHUE HUTPOCOCIUHEHUH, aMUHHUPOBaHUE
apuiarajJoreHuioB,  bekmaHOBckas ~— meperpynmupoBKa  OKCUMOB, [ 'odmaHOBCKOE
paciwierienne  amunos.  lleperpynmupoBka  Kypumyca.  OkucieHue  aMHHOB.

B3anMozeicTBre apoOMaTu4eCKUX AaMUHOB C a30THCTOM KMCIIOTOM.

BnusiHue npupoapl U MOJOXKEHUS 3aMECTUTENIEW B Ape Ha OCHOBHOCTH apOMaTHYECKHX
aMUHOB. AJIKUIMpOBaHue, auuaupoBanue. CHHTE3 U CBOMCTBA M30HUTPUIIOB U OCHOBAHUM
udda (a3omMeTHHBI).

HuTpo3upoBaHrie MOHOAJIKWJIAHWIMHOB. BiusiHue aMuHOrpyIIbl Ha CBOMCTBAa O€H30IbHOTO
aapa. Peakimuu — 3JIeKTpOQUIBHOIO  3aMEIIEHUs:  TaJOUJMPOBAHUE, HUTPOBAHHE,
cyiabpupoBaHue. 3amuTa aMuHOrpynnbl. HuTpo3upoBaHue AMANKUIAHWINHOB U CHUHTE3
BTOPUYHBIX JKUPHBIX aMHHOB. (CpaBHEHME XMMHMYECKHX CBOICTB aMUHOB U
HUTPOCOEIMHEHUH anu(paTHUIECKPro U apOMaTHYECKOI o PsJI0B.

HuasocoenuHenus. JluazoTupoBaHME IEPBUYHBIX APOMATUYECKUX AMHMHOB a30TUCTOU
KHCJIOTOM. MeXaHu3M peaklMM, YCIOBHs PEaKIUMU B 3aBUCHUMOCTH OT CTPOCHHUS aMHUHA.
Croco® ua3oTUPOBaHMS  «IPSAMOM» UM «OOpaTHBIM», KHUCIOTHOCTh Cpelbl IpH
I1a30TUpOBaHUU. BiusiHue u30bITKa a30TUCTON KHUCIIOTHI.

Onpenenenue KoHLa auazoTuposanus. [lobouHble mporeccsl NPy AMA30THPOBAHUY.
CrpoeHune u yCTOMYMBOCTD IMAa30COECAUHEHNN: COJMU JUA30HUsSA, TUAPONEPEKNUCH THA30HMS,
OUa30TUApPaThl W JAMA30TaThl. [ €TEepoNMTHYECKMH UM TOMOJMTHYECKUN  pacnaj
JINa30COeIMHEHNN. Peakuun Ana30CcoeIMHEHUH C BBIICICHUEM a30Ta. 3aMeHa TUa30TPYIIIbI
Ha BoJI0poJ (0Opa3zoBaHKE apEeHOB), THAPOKCHII, AIKOKCUJI, apUIIbHBIE PaHKaIIbl, HOMI,0poM,
XJOp, [HAHOTPYIIy, HUTporpymmy, (peakuums  3annmeiiepa).  I[lpucoenmuenue
nuasocoequHeHudt Kk  ankeHam (MeiiepseitH). [lomyuenue apundropumoB (peakuus
[lInmana).

Peaknun nuazocoenuHeHuii 0e3 BbIIeNeHUs a3oTa. BoccTaHOBIEHHE AMA30COCIMHEHUH 10
apunrupasuHoB. llomyueHue amMuHOa30COe€AMHEHMH (TpUA3eHbl), HUX TayTOMEpHs U
IpeBpalleHre B COIM Aua30Hus. Peakuusi azocoueTaHus, Kak peakiys 3JIEKTPOPHILHOTO
3aMeIleHNs] B apoOMaTH4ecKoM siipe. COBpEMEHHBIE NIPEICTABICHNSI O MEXAHU3ME PEAKLINN
azocoudeTaHus. BiausHue cpenbl Ha peaklMIo a30CO4YEeTaHMs. Y CIIOBUs COYETaHUs C aMUHAMU
u (peHonamu. JIMa30- M a30COCTABISIONIUE, UX PEAKLIMOHHAS CIOCOOHOCTh B 3aBUCUMOCTH
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OT MPUPOJBI 3aMECTUTENIEH B apOMaTHYECKOM siipe. A30KpacuTenu, HOMeHkinarypa. CBsi3b
MEK]1Yy OKPACKON U CTPOCHUEM.

KomnokBuym Neb

KAPBOLIMKIJIbBI
[Tonmy4yeHue NPOM3BOAHBIX LHMKIONPONAHAa B3aUMOJICHCTBUEM OJEPHHOB € KapOeHaMHu.
ObpazoBanue kapOeHoB. [lonmydyeHue 3aMenIEHHBIX LUKIOOYTAaHOB MPH TEPMHUYECKON MU
(doToXuMHUECKOW aUMepH3alMu ankeHOB. CHHTE3 LUKJIONPONAaHOB M LMKIOOYTAaHOB W3
JUTaJIOUIATIKaHOB.
Huenossiii cuntes (Jledenes, Jdunbc-Anbpaep). YcenoBus peakiuu. KoMIOHEHTHI TMEHOBOTO
cuHTte3a (aueHol W JaueHoduuiibl). OOmME 3aKOHOMEPHOCTH JMEHOBOTO CHHTE3a:
KOH(HUrypanus AMEHOB, CTPYKTypHas HANpPaBICHHOCTb, «IIMC-IPUHLUI, 3HI0-3K30-
opueHTanus. MexaHu3M peakiuu.
[TonyuyeHne HMKIIOOKTaTETpacHa U3 aueTwieHa. TpuMmepusauus OyragueHa. CuHTes niaTu- u
[IECTUWICHHBIX KapOOLMKIOB BHYTPUMOJEKYISIPHOW KOHACHCALUEH CIO0XHBIX 3(HUPOB
nukapOoHoBbIX KuCIOT ([ukman) m u3 conedr (Ilmpuma). IlpocTpaHCTBEHHOE CTpOCHHE
KapOOLUKIOB. XUMUYECKHE CBOMCTBA MAJIbIX U CPEIHUX IIUKIIOB.

I'ETEPOLIMKIJIbI

Knaccudukanus reTepoimkIios:

a) IO YUCILYy 3BEHBEB B LIUKIIE;

0) o reTepoaTroMam M UX YHCIY.

[IaTH- ¥ mecTUUIEHHbIE TeTEPOIMKIIbI APOMAaTHUECKOI0 XapaKkTepa U pupoia ux
apomaTuuHOCTH. O0IIKE METOIbI CHHTE3a MATHUICHHBIX T€TEPOIMKIIOB.

@Dypan. [Ipupoanbie HCTOUHUKHN QypaHOBBIX coennHeHui. [lonyyenue dypana
nexapOooHmIMpoBaHueM ¢pypdyposa U AeKapOOKCUIMPOBAHUEM MTUPOCIN3EBOM KHCIOTBHI.
CoiicTBa ypaHa Kak HenmpeenbHOU cucteMbl. Karanutuueckoe ruipupoBaHue
¢bypanoBoro siapa. J[neHoBbIi CHHTE3 ¢ MaJIEMHOBBIM aHTUAPUIOM U
aleTUIICHINKAPOOHOBOM KHUCIOTOM.

Apomarnueckue cBoiictBa ¢pypana. CynbpupoBaHue, HUITpOBaHHE, TaJOUANPOBAHUE,
aruupoBanue mo Opuaento-Kpadrey. Cnernuduyueckre ycaoBusi TPOBEICHHS pPeaKITui
3JIEKTPO(UIBHOTO 3aMeIIEeHUS.

Tuoden. [Nonydyenne u3 1,4-1uKkapOOHOBBIX COETMHEHUMN, YTIAeBOA0PO10B (Ununbadbun).
Apomatnueckue cBoiicTBa THO(GeHa. Peakiiuy HUTpoBaHus, Cyib()UpoBaHus,
raJIouIMPOBaHMSI, MEPKYPUPOBAHHUS, allMIIMPOBaHUS, (POPMUITUPOBAHUS, HETIPEAEIbHBIN
xapakTep THodeHa. BoccTaHOBIEHHE HATPUEM B aMMHUAKe, KaTaTUTUYECKOe
BoccTaHoBjIeHHE. OTHOIIEHHE K TUEHODUIIaM.

IMuppon. Ilomyuenue ero wu3 1,4-nuKkapOOHUIBHBIX COCIMHEHMH, KOHJEHCaIMen
aMUHOKETOHOB ¢ 1,3-nukapOoHunbHbIMU  coenuHeHusmu  (KHOpp), H3 XJIOpPKETOHOB,
aIleToyKcycHoro 3¢upa u ammuaka (I'anq).

[Tuppon kak HempenenabHas CHUCTEMa, pPEaKUWU NPUCOEIWHEHHUS BOJOPOJAA, OTHOIIECHHE
nUppoia K JueHoduIaM (peakiys ¢ MaJeMHOBBIM aHTUAPUIOM).

CaoiicTBa rerepoaroma, KuciaoTHbli xapaktep NH-rpynmel, Meraminyeckue Mpou3BOIHBIE
NUIppoJIa U UX CBOMCTBA.

CpaBHEHHE CBOMCTB MUPPOJIa CO CBOMCTBaMU (heHOIa.

ITuppon kak apomaruueckas cuctema. Peakuuu 3neKTpOQUIBHOTO  3aMeEIleHUs:
HUTpPOBaHUE, Cylb(QUpOBaHUE, FTAIONAUPOBaHHE, (HOPMUTUPOBAHUE.

Wnnon.(6enzonuppoin). CunTe3 wuHA07O0B 1o DuIIepy-IUKIN3ALUS  apUITHIPA30HOB.
Peakuuu snextpoduiabHOro 3amenieHus B uHgoiae. OKCU- UM OKCONMPOW3BOJIHBIE WHJOJA.
Nupokcun. Uuauro.
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[upuauH. Meroabl CHHTE3a TPOW3BOJHBIX MHPUAWHA U3 albJICTUIOB W aMMHaKa
(Ununbabun), u3 aneroykcycHnoro 3¢upa (I'anu, Kuésenarens), n3 1,3-11M€HOB U HUTPHUIIOB.
CaoiicTBa MUpUIMHA KaK OCHOBAHUSI.

Peakuuu npucoenuueHus: ramouHbix ankuioB. Comu nupuguHus. N-OKHCh HUpUIUHA,
MOJy4EHUE W  CBOWCTBA. YCTOWYMBOCTh IHMPUJMHA K  OKHCIEHUI. Peakiuu
ANEeKTPOGUIBHOTO 3aMelleHUusT B psAAy MNHUPUAMHA: HUTPOBAaHHE, TaJIOUAUPOBAHUE,
cynb(pupoBaHue. AHAIOTUS MUPHUINHA C HUTPOOSH30JIOM.

Peaknun nykiaeoduinbHOro 3aMenieHus: peaknus ¢ amuaoM Hatpus (UnumbaOuH), eakum
Kamu  (THAPOKCWIHMpOBaHME).  [aJOMANMUPUAMHBI,  TMOABMKHOCTH  Tajiouja B
TATOUANUPUANHAX. 3aMellleHhe TajlouJa Ha OKCH- UM aMHHOIPYMINbl, OKCH- H
AMUHOIIUPHUIUHBI, UX TAYTOMEPHSI.

XuHoIuH. MeToapl cuHTEe3a: M3 apoMaTHueckux amMuHOB u riunepuHa (Ckpaym), u3
apoMaTHYeCKUX aMWUHOB W anmudaruueckux anpaerunoB (JedHep-Mumiep). OcHOBHBIC
CBOMCTBa aromMa a3oTa B sApe XuHOJMuHA. Peakiuum HyKI€OMUIBHOTO 3aMelleHUs:
aMUHHUPOBAHUE, TUAPOKCUITHPOBAHHE.

KOHTPOJIbHBIC pa0OTHI, peIIeHue 3a1a4

Ipumepwt 3a0au

1. Ilonyuume 3-okcubymanogyro KUciomy u3 nponuieHd.

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

3. Ilpuseoume npumep nepexpecmmuoii peakyuu Kannuyyapo.

- 1 Ga1 BBICTABISIETCA CTYACHTY, €CITU CTYIEHT UMEET (pparMeHTapHbIC MPEICTABICHUS 00
00CyX1aeMOM BOIIPOCE;

- 2 GaJyi1a BBICTABIISICTCS CTYACHTY, €CITU CTYICHT UMEET HEIOJHBIC MPE/ICTABICHUS 00
00CyKIaeMOM BOTIPOCE;

- 3 GayTa BBICTABIISIETCSl CTYACHTY, €CIIH CTYJIEHT UMEET YaCTUYHO c(pOopMUPOBaHHBIE, HO
coJiepKallye CylIeCTBEeHHbIEe IPOOeIbI MpeicTaBIeHus 00 00CyKaaeMOM BOIIPOCE;

- 4 Gayina BBICTABIISIETCS CTYACHTY, €CIIM CTYJIEHT UMeeT c(hOpMUPOBAHHBIE, HO COJIEpKAIIIE
CYIIIECTBEHHBIC TMPOOEIBI MPEACTaBICHUS 00 00CYKIaeMOM BOTIPOCE;

- 5 Gaa BBICTaBIISIETCSl CTY/ICHTY, €CIIH CTYJIEHT UMeeT c(hOpMUPOBAHHEIE, HO COJIEpKAIIIE
OTJeNbHbIE MPOOeIbl MPeACTaBIeHUs 00 00CYXJaeMOM BOIIPOCE;

- 6 GaJyi1a BBICTABIISIETCS CTYACHTY, €CIIM CTYJIEHT UMeeT c(hOpMUPOBAHHBIE, HO COJIEpKAIIe
po0eibl npeacTaBieHus: 00 00CykaaeMOM BOIPOCE;

- 7 GayIOB BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJICHT UMEET YETKHE NPEACTaBICHUS 00
00CyXk/1aeMOM BOIIpOCE.

- 8 GaJIJIOB BBICTABIISIETCS CTY/IEHTY, €CJIM CTYJCHT YBEPEHHO BIIAJZICET MaTepHaIoM
BBIOpAHHOM TEMBI.

[Ipu  dopMupoBaHMM JOMAIIHUX 33JaHUN, KOHTPOJIBHBIX pPabOT, BOIPOCOB
KOJUIOKBUYMOB HCITIOJIb3YETCSl PEKOMEHJOBaHHAs JHUTeparypa U Y4eOHO-METOJUYECKH
KOMILIEKC Kageaphl.

IIpumepvl mem npakmuyeckux pabom:
Memoovl ouucmku opeanuieckux coeouHeHuil.
Cunmes 2anoudanKanos.
Konoencayus xapoorunoHvix coeouneHutl.
Cunmes c0#CHBIX IPUpPos.
Cunmes cynvghoxuciom.
Cunmes HUMPOCOeOUHeHUL.
Peaxyuu coneii ouazonus.

VVVVYVYYY
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[Tpumeps! oopmiteHUs 1a00PaTOPHBIX PAaOOT PACCMOTPEHBI B METOANYECKUX
yka3zaHusax «O4HCTKa OPraHUuYECKUX COeAMHEHUI», «Peakuus 3aMelleHus B
apoMaTHYeCKOM psny», «CHHTE3 ¥ CBOKMCTBA KapOOHWIBHBIX cCoeMHEeHUY, «KoHaeHcanus
U TayTOMEpUsl KapOOHUIbHBIX COEIMHEHUIN», «ApOMAaTUYECKHUE aMUHBI U
UazocoeMHEHUs», «OKUCIIEHHE U BOCCTAHOBJICHUE OPraHUYECKUX COCTUHEHUIT,
«Kap6oHOBBIE KHCITOTBI».

YuyeOHo-MeTOAMYeCcKOEe H HH(OPMAIIMOHHOE 0O0ecTiedeHHue U CIUTIITUHbI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEILHON Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM ISt
OCBOEHUS TUCHHILIMHBI

OcHoBHas JInTEepaTypa:

1. O.A. Peyros, AJIL. Kypn, K.II. Byrun. — Opranuueckas xumusd. B 4-x gactsax. — M.:
BUHOM. JlaGopatopusi 3Hanuii, 4-¢ wu3ganue (dnexkrponHoe), 2012— (Kmaccuueckuit
YHHUBEPCUTETCKUH YICOHUK).

2. WN.N. I'paun6epr, H.JI. Ham Opranuueckas xumus. — 8§ u3n. — M.: FOpaiit, 2012 —
608 c.

3. P.®.Tanunos CoBpemeHHasi opranudeckas xumus.- Yoa: M3a-so baml'y, 2017. -
325c.

JlonoiHUTeIbHAS JTUTEpaTypa:
W.Brown et al. Organic Chemistry, 6" ed, 2012 (3;mexTpoHHBIIH pecypc).
4. V.b. UmameB. — 3agaun U ynpakKHEHUs MO opraHuveckod xumuu. — Yda: M3a-Bo
YI'HTY, 2003. - 144 c.
5. AJL Kypu u np. — 3amauu o OpraHMYECKON XMMHH C PEIICHUsSMU. — 3-€ U31. - M.:
BMHOM. JlaGopatopus 3Hanui, 2011. — 350 c.
6. AJL Kypu u ap. — 3ajgauu nmo opraHmdeckod xumuu ¢ pemeHussmu. - M.: BUHOM.
Jlaboparopust 3nanuii, 2004. — 264 c.
7. M.A. IOposckas, A.B. Kypkun OcHoBbl opranundeckoit xumuu. - Uzn.-M.: BUHOM.
Jlaboparopust 3nanuii, 2010. — 236 c.
8. M.I'. CadapoB u ap. OCHOBBI OpraHMYECKON XHUMHUHU (PIEKTPOHHBIN pecypc). M.:
Xumus, 2012.
0. AM. Kum Oprannueckas xumuss. — UM3n.3. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE U3AaTenabcTBo, 2002 — 972 c.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOH ceTu «AHTepHET»
U IPOrPaAaMMHOTr0 obecneyeHusi, He00X0AMMBbIX [IJISl OCBOCHUS JUCIHIIJIMHBI

1. DnexrponHas 6ubmuoreunas cucrema «3b bamlV» - https://elib.bashedu.ru/

2. DnexkTtpoHHasi OuONMOTeYHas cucTeMa «YHHBEpPCUTETCKass OMOIMOTEeKa OHJIAH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CHCTEMa u3aTeascTBa «Jlamby - hitps://e.lanbook.com/

4. DnexkTpoHHbI Katayor budnnorexku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas bas3pl nannsix EastView (ocTyn K 3l€KTpOHHBIM HAayYHBIM JKypHaiaMm) -
https://dlib.eastview.com/browse

6. Hayunas snexktpoHHass 6ubnuoreka - elibrary.ru (ocTym K 37€KTPOHHBIM HayYHBIM
xypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jloroop Ne 104 ot
17.06.2013 r. JIunensuu 6eccpouHble

8. Microsoft Office Standard 2013 Russian. [loroBop Ne 114 ot 12.11.2014 r. JIuneusuu
OeccpouHbIe
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9. Kaspersky Endpoint Security ms 6uszneca - Crannaptasiid. JJorosop Ne31806820398 ot
17.09.2018 r. Cpok nelictBus auuen3uu 10 25.09.2019
Testograf.
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6.MaTtepuajibHO-TeXHUYeCKasA 0a3a, HeOOX0AMMAsA ISl OCYIeCTBJICHUSA

06p330BaTeJ'[bHOFO npouecca mo TMCUIJINHE

1. YueOnas ayautopus AJs NPOBedeHUS] 3aHATHH
JIEKIIMOHHOTO THIA:

aymauropust Ne 405 (xumpak kopryc), aynutopus Ne 311
(xumak xopmyc), ayauropus Ne 310 (xumbak kopmyc),
ayautopus Ne 305 (xumdak Kopiyc).

2. YueOHasi ayauTOpusi 1JIsl NPOBeJeHUs 3aHATHH
ceMHUHapcKoro tuma: nadoparopus Ne 213 (xumdak
Kopityc), 1aboparopust Ne 215 (xumdax kopyc).

3. YueOnasi aynuropusi Ajs1 MPOBEIEHHUs] IPYNNOBBIX
U UHAUBUAYAJIbHBIX KOHCY/IbTALMIA

aymauropust Ne 405 (xumpak koprryc), aynutopus Ne 311
(xumdak xopmyc), ayauropust Ne 310 (xumdak kopmyc),
ayauropust Ne 305 (xumak kopiryc).

4. YyeOHast ayquTOpUsl I TeKyLIero KOHTPOJS M
NMPOME:KYTOYHOH aTTectanmu: ayautopus Ne 405
(xumdak xopmyc), aynutopust Ne311 (xumdak kopmyc),
aymutopus Ne 310 (xumdak koprryc), ayauropus Ne 305
(xuMmcak koprryc),

ayauropust Ne 004 (xumdax xopmyc), ayauropust Ne 005
(xuMmak Kopyc).

5. IloMemeHust AJsl CAMOCTOSITEIbHOH PadoTHI:
ynTanbHBIA 3270 Ne 1 (TJaBHBIA KOpITyC), YMTAIBHBINA
3a1 Ne 2 (du3mat-kopnyc yaeOHOe), YNTANIbHBIH 3251 Ne
5 (rymaHHTapHBIN KOPITYC),

guTalIbHBIA 3a1 Ne 6 (KOpIyc HWHCTHUTYTa IIpaBa),
quTAThHBIA 3a Ne 7 (TyMaHUTapHBIA KOPITYC),
naboparopust Ne 217 (xumdax Kopimyc).

6. [lomeneHue 11 XpaHeHUs1 H MPOPUIAKTHIECKOT 0
o0cy:KuBaHus y4eOHOro o0opynoBaHus:
naboparopust Ne 217 (xum¢ak KopIyc).

Aynutopus Ne 405
VYuebnast MeO0enb,
y4eOHO-HaTIISTHBIE
nocoous, JIOCKa,
HOYTOYK, MyJIbTUMeIua-

MIPOEKTOP Mitsubishi
XD3200U, »oskpam ¢
3JIEKTPOIPUBOIOM
300*400cm Spectra
Classic.

Aynutopus Ne 311
Yuebuast MeOeb,
y4eOHO-HarJIsTHbIC
nocoous, JIOCKa,
HOYTOYK, MIPOEKTOP
Mitsubishi XD 600U,
9KpaH c
3JIEKTPOIPUBOJIOM
Projecta 183*240cm
Matte white.
Aynurtopus Ne 310
VYueOnas Me0eb,

y4eOHO-HarJIsTHbIC
nocoous, JIOCKa,
HOYTOYK, MyJIbTHMEIHA-

MIPOEKTOP Mitsubishi
EW230ST, 3KpaH
HACTCHHBII Classic
Norma 244*183.
Aynurtopus Ne 305
YueOHast MeOeIb,

y4eOHO-HarJIsTHbIC
rmocoous, JIOCKa,
HOYTOYK, MyJIbTHMEIUa-

MIPOEKTOP Mitsubishi
EW230ST, JKpaH
HAaCTEHHBIN Classic
Norma 244*183.
JladopaTopust Ne 213
YueOHast MeO0elb,

yueOHO-HarJIsIIHbIE
mocobust, Jocka. Habop
XUMHUYECKOH  MOCYBI,
Becsl Ohaus SPU-402
3JIEKTPOHHBIE, MEIIaJIKa
BepxHenpuBogHas RW
1lbasic  0-2000 00,
MepeMeIBaroIIee
ycrpoiicteo  [13-6500,
mKadp  1abopaToOpHBIHA
CIIT-200,
pebpakToMeTp,
BaKyyMHBIH
KOJIOOHArpeBarelb,

Hacoc
KNF,

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 .
JInuensuu OGeccpouHble

2. Microsoft Office Standard 2013

Russian. [oroop Ne 114 or
12.11.2014 T. JIuuensuu
OeccpodHbIe

3. Kaspersky Endpoint Security mis
omueca - CranmapTaerid. JloroBop
Ne31806820398 ot 17.09.2018 r.
Cpok  JeiicTBHS  JHLEH3UH 110
25.09.2019

4. Cuctema UEHTPATU30BAHHOTO
tectupoBanuss baml'yY (Moodle).
YHuBepcaabHas o0IIeCTBEHHAS
mnen3us GNU

5. Linux OpenSUSE 12.3 (x84_64)
GNU General Public License
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Hacoc BaKyyMHBIN
MeMOpanueii HBM-12,
mkad cymmisHbl KC-
65, MarHUTHas Mellanka
I13-6110, nautka OKA-4

JNIEKTpUYECKas.
JladopaTopust Ne 215
Yuebuast MeO0enb,

y4eOHO-HaTIISTHBIE
mocoOusi, JOocKa. Habop
XUMHYECKOH  TIOCY/IBI,
Becsl Ohaus SPU-402
JJIEKTPOHHBIC, MEIIaNKa
BepxHenpuBogHass RW
1llbasic  0-2000 00,
MepeMeIUBAOIIee
ycrpoiicteo  [13-6500,
mKad  1abopaTOPHBIH
CIIT-200,

pedpakTOMEeTp,  HAcoC
BaKyyMHBIH KNF,
KoJI0OHarpeBarTeb,

Hacoc BAKyYMHBII1
MeMmOpanusii  HBM-12,
mkad cymmnbHein KC-
65, MarauTHaAs Memanka
I13-6110, murka OKA-4
ANIEKTPUIECKasl.
Aynutopus Ne 001
VYueOnast MeO0eb,
y4eOHO-HarJIsTHbIC
ocoous, JocKa
Aynuropus Ne 002
VYuebOnast MeO0eb,
y4eOHO-HarJIsTHbIC
ocoous, JocKa
Aynutopus Ne 006
VYuebOnast MeO0eb,
yueOHO-HATJISTHBIC
ocoous, JocKa
Aynutopus Ne 007
YueOHast MeO0eb,
y4eOHO-HarJIs/THbIC
mocoOusi, JocKka
Aynutopus Ne 008
YueOHast MeO0eb,
yaeOHO-HATTISTHBIC
mocoOusi, Jocka
Aynuropust Ne 004
VYuebHas MeO0eb,
y4ueOHO-HATTISTHBIC
rnmocoous, JIOCKa,
kommytatop HP V1410-
24G, MEePCOHATBHBIN
KOMIIBIOTED Lenovo
ThinkCentre A70z Intel
Pentium E 5800, 320 Gb,
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19" - 15 mwr, mkad
HacteHHbIH TLKO6U.
Aynutopust Ne 005
Yuebuast MeO0enb,
y4eOHO-HATIISTHBIE
nocoous, JIOCKa,
komnborep DEPONeos
470
MDi5_3450/4GDDR/T5
00 G/DVD+R u
MOHHTOP ViewSonic
21.5 - 13 mwrr, mkagp TLK
TWP-065442-G-GY,
mkad MoHTaxHbIH NT
PRACTIC 2MP47-

610B/SSt450/
SKS1/SSt750,59560, 00
T.316-14, mkadg

HacteHHbIlr TLKOU.
YutaabHbIi 3270 Ne 1
Hayunplii u  yueOHBIH

thonm, Hay4JHas
MEepUOIMKA, IIK
(MoHOOMIOK) - 3 T,
HEOrpaHUYEHHBIN

noctyn k 9bC u B/;
KOJIMYECTBO
IIOCaJOYHBIX MeCT — /6.
Yuranbubiii 320 No2
Hayunplii u  yueOHBIH

¢onz, Hay4Has
MEepUOIMKA, TIK
(MOHOOJIOK),
MOJIKJIIOUEHHBIX K CETH
Wnrtepuer, — & miT,,
HEOTpaHHYEHHBIN

moctyn k ObC u BJl;
KOJIMYECTBO
nocagouHbIx mect — 50
YuraabHbii 321 Ne 5
Hayunplii u  yueOHBIH

¢ong, Hay4Has
IIEpUOIUKa, IIK
(MoHOOMOK) - 3 T,
HEOrpaHWYEHHBIN

noctyn k ObC u BJ;
KOJIMYECTBO
[10CaI0YHBIX MecT — 27.
YurtanbHblii 3271 Ne 6
Hayunplif u  yueOHbIi

honnm, Hay4yHast
IIEpUOIUKA, [IK
(MoHOONIOK) - 6 T,
HEOrpaHWYEHHBIN

moctyn k¥ ObC m B/I;
KOJINYECTBO
rnocago4ssix mect — 30.
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YurtanbHblii 3271 Ne 7
Hayunpii w ydeOHBIN

¢dong, Hay4Has
MEPUO/INKA, T1IK
(MoHOOMOK) - 5 T,
HEOrpaHWYEHHbIN

moctyn k ObC u BJ;
KOJIMYECTBO
[I0CaI0YHbIX MecT — 18.
JladopaTopust Ne 217
Yuebuast MeOeb,
reHepaTop BOZOPOA,
HacoC BaKyyMHBIH, BEChI
nabopatopusie  ONAUS
PA-214 C, amnanoro-
unpoBoit
npeobpaszosatens AILII-
2, JIEMOHH3ATOpP BOJBI
JAB-10UV, KOMILJICKC
xXpomaTorpaduIecKuii
razopeii  «XPOMOC»
I'X-1000, xommpeccop,
MarHuTHas Memajika 3-X
CEKIIMOHHAs c
monorpesom ULAB US-
3110, MarHUTHAs
memaika MS-H280-Pro,
HoytOyk ASUS,
ABTOMATHYECKHIA
nonsapumerp Atago AP-
300, umcio MmocajouHbIX
mecT — 10.
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MHWHOBPHAYKHU POCCHUU

®I'BOY BO «BAUIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
XUMUYECKUN ®AKYJIbTET

COJEP)KAHUE PABOYEH ITPOT'PAMMBI

JUCIUTUINHBI OpraHuYecKast XUMHUS
Ha 4 cemecTp

O4Hasd
(dopma o0ydeHust
Bun padorbl O0BbeM TUCHUILINHEBI

O6mas TpynoemkocTs auctuiuinabl (3ET / gacos) 15
Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOoTy C MpernoaaBaresiem: 162

JIEKIIH 32

MIPAKTUYECKUX/ CEMUHAPCKUX -

1a00PaTOPHBIX 128

Ipyrux (rpynmnoBasi, UHIUBUAYyalbHasi KOHCYIbTALUS U HHBIE BUIBI
y4eOHOI e TeNbHOCTH, IPEAyCMaTPUBAIOIINE paboTy 00yJaromuXxcs ¢

MIPETO0/1aBaTeIIeM) 6
VY4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CPC)
BKJTI0Yask OJITOTOBKY K 9K3aMEHY/3a4eTy 113
MUHOBPHAYKHN POCCUUA
®I'BOY BO «BAILIKUPCKHUIA FOCSC}:[APCTBEHHBIVI YHUBEPCUTET»
XUMHNYECKUU GAKVIIBTET

COJIEP)KAHUE PABOYEH NPOT'PAMMBI

JUCHUIUTMHBI OpraHuyecKkas XuMus
Ha 5 ceMecTp

OYHas
dhopma oOyueHHst

Bua pa6orsl O0beM TMCHMILIHHBI
O6mas Tpynoemkocts aucuuruinabl (3ET / gacoB) 15
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ MpernoiaBaTeneM: 162
JIEKITUHA 32

MPAKTUYECKHX/ CEMUHAPCKUX -

71a00paTOPHBIX 128

Ipyrux (rpynmnoBasi, UHIUBUAYyalbHasi KOHCYJIbTALUs U UHbIE BUIBI
y4eOHOI eI TeTbHOCTH, IPeycMaTpUBatoIne paboTy o0yJaromuxcs ¢

IIPEIoIaBaTesIeM ) 6
Y4eOHBIX YacOB Ha CaMOCTOATENbHYIO padoTy obyuatonuxcs (CPC)
BKJIIOYAsl NOJITOTOBKY K DK3aMEHY/3a4eTy 113

dopma(bl) KOHTPOJIS:
3ayer, 3k3aMeH 4,5 cemecTp
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®opma |Konuyec | Mex | UuHOB OcHoBHas1 U 3aganna nmo | KCP @DopMbI TeKYLIEr0 KOHTPOJIS
Ne Tema u coaep:kanue H3y4eH TBO npel | auMoOHH JONOJTHUTEeJIbHAS €CaMOCTOATE] ycIeBaeMoCTH (no neoenam
n/n ust 4YacoB | MeTH ble JIMTepaTypa, bHOIi paGoTe cemecmpa)
MaTepu | ayIMTO ble MeTo[ peKkoMeHayemasi CTYI€HTOB C ®opma NPOMeKYTOIHOM
aJI0B pHbIe | CBSI3U bl B CTyAeHTaM yKazaHueMm aTTecTaluu (no cemecmpam)
paboThI o0yueH JIMTepaTyphl,
HH HOMEpPOB
3a1a4
2 3 4 6 7 8 9 10 11
Beenenue. [Ipenmer opra- | Jlek 2 ocHoB |Hcmomns3 1-3,6 1-35 IIpoBepka gomariHe#i paboThlI.
HUYECKOU XHUMHUH. Jlabop. | 4 HblE€ | OBaHHUE
Wuctpykrax mo Th. Cam.pab | 6 KypCHl |MYJIBTUM
Heopr | exuarpo
aHW4e | eKTopa
CKOH, npu
OpraH | YTEHHH
WYECK | JIEKIUH.
oH, Pasgarto
aQHaJIM | YHBII
THYEC |Marepua
KOH, IS
¢u3n | u3yueHH
4eCKO s
171 JICKIIMOH
XUMH HOTO
u, Mmarepua
crepe na.
OXHM
un
opraH
HYECK
ux
coenu
HEHUU
Aunkansl. Homenknarypa, | Jlek 2 -II- -II- [1-3], [6,7] 1-3,6,7 1 IpoBepka gomarHeii paboTs!
CHHTE3,CBOMCTRA. Jlabop. | 8
Meronp! ounctku opranu- | Cam.pab | 6
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YECKUX COeMHEHUN:KpHC-
TaJUTH3AIHS.

3. Iuknoankansl. Ctpoenue, | Jlek 2 -1l -1l [1-3], [6,7] 1-3,6,7 ITpoBepka noMamHel paboThL.
CHHTE3,CBOMCTBRA. Jlabop. | 8
Bosronka, onpeznencaue Cam.pab | 6
TEMIIEPATYPHI ILIABJIEHHUS.

4, Aunkensl. CTpoeHue, Jlex 2 -ll- -l1- [1-3], [6, 7] 1-3,6,7 ITpoBepka goMaInHeil paboThI
HOMEHKJIaTypa,cuHTe3,cBo | Jlabop. | 8
tic- Cam.pab | 6
TBA.
DpaKIHOHHAS [IEPErOHKa
CMECH XKUJIKOCTEM.

5. Ankunel. CTpoeHue, HO- Jlex 2 -1l -1l [1-3], 6,7] 1-3,6,7 ITpoBepka qoManIHeR paboThI
MEHKJIaTypa,CHHTE3, Jlabop. |9
CBOWCTBA. Cam.pab | 6
®paKkLKOHHAs IEPErOHKA
CMECH XKUJKOCTEM.

6. ConpsikeHHbIE JUEHBL. Jlex 2 -1l -1l [1-3], [6, 7] 1-3,6,7 ITpoBepka qoManIHeR paboThI
Crpoenne,HoMeHKIaTypa, | Jlabop. | 8
CHHTE3,CBOMCTRA. Cam.pab | 6
Ileperonka ¢ BoAsIHBIM Ma-
POM,3KCTPAKIIHS.

7 Apensbl. Ctpoenue,Homen- | Jlek 2 Il Il [1-3], [6.7] 1-3,6,7 Kosnoksuym
KJIaTypa,CHHTe3,cBolicTBa.. | Jlabop. | 8
[eperonka mnoJ yMeHb- Cam.pab | 6
IEHHBIM JIaBJICHHEM.

8 DneKTpopUIBLHOE 3aMe- Jlex 2 -Il- -I1- [1-3], [6,7] ITpoBepka goManIHeR padoThI
[ICHNE,MEXaHH3M,0pUCH- Jlabop. 8 1-3,6,7
Talus. Cam.pab | 6
CHHTE3 ralonajIKaHOB.

9. MHorosiiepabie KoHIeHCH- | JIek 2 -ll- -ll- [1-3], [6,7] KonrposnsHast paboTa.
poBanubie apeHbl. CTpoe- Jlabop.. | 8 1-3,6,7
HHE,CHHTE3,CBONCTBA. Cam.pab | 6
CHHTE3 TaTONIAIKAHOB. .

10. TanorennpounsBoansie yr- | Jlek 2 -/l -/l [1-3], [6,7] IpoBepka gomaniHeit paboThl
seBo0po0B. HomeHkta- Jlabop. 8 1-3,6,7
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Typa,CUHTE3,CBOMCTBA.
CHHTE3 TaTONIAIKAHOB.

Cam.pab

11 HykneopuibHoe 3amerne- | Jlek 2 -II- -II- [1-3], [6.7] ITpoBepka noMamHel paboThL.
Hue ramoreHa.Mexaumsmel. | Jlabop. 8 1-3,6,7
CHHTE3 TaIONIAIKAHOB. Cam.pab | 6

12. Cuuptsl,npoctsie 3dupbl. | Jlek 2 -II- -II- [1-3], [6.7] Kosnoksuym.
Crpoenune,CHHTE3,CBONCT- Jlabop. 8 1-3,6,7
Ba. Cam.pab | 6
Konnencanus kapOOHMITb-
HBIX COEIMHEHUIA.

13. ®enonsl. Cuntes,cBoiicTBa | Jlek. 2 -ll- -ll- [1-3], [6,7] ITpoBepka goMaInHeil paboTsI
Konnencanus kapoonwis- | Jlabop. 6 1-3,6,7
HBIX COCTUHCHHUH. Cam.pab | 6

14, MHoroaromusle cniupTel 1 | Jlek 2 -I1- -I1- [1-3], 6,7] 1-3,6,7 ITpoBepka noMaInHeil paboTsI
(eHOBI. Jlabop. | 6
Konnencanus kapoonmns- | Cam.pad | 6
HBIX COCIMHEHUIA.

15. AJBIETUIBI U KETOHBL. Jlex 2 -1l -1l [1-3], 6,7] Komnoksuym.
Crpoenne,HoMeHKIaTypa, | Jlabop. | 8 1-3,6,7
CHHTE3,CBOMCTBA. Cam.pab | 6
Konnencanus kapOOHWITb-
HBIX COCIMHCHUIA.

16. AJBIETUIBI U KETOHBL. -1l -1l [1-3], [6,7] KonrposnsHas pabora
CsoiicTBa. Jlabop. 2 1-3,6,7

Cam.pab | 6

17. Kap0OoHOBbIE KUCITOTHI. Jlek. 2 -«- -«- 1-3,6,7 IIpoBepka gomaiiHe# paboTh
Crpoenue,HoMeHKIaTypa, | Jlabop. 6
CHHTE3,CBOMCTRA. Cam.pab | 6
CuHTE3 CIOXKHBIX 3()UPOB.

18. Croxubie a3¢upsr,cuaTe3, | JIek. 2 -«- -« 1-3,6,7 1-3,6,7 IIpoBepka gomainHe# paboTh
CBOICTBA. Jlabop. 6
CunTe3 cinoxHbIX 3gupoB. | Cam.pabd | 6

19. AHruapuasl,rajouganrua- | Jlex. 2 -« -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrHe# paboThI
PUABLAMUBL, HUTPUIIBL. Jlabop. 6
Cunre3 cnoxHbIX 3gupoB. | Cam.pab | 6

20. JukapOoHOBBIE KHCIOTHL. | JIek. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka gomaiiHeit paboTh
Crpoenne,cunre3,cBoiicT- | Jlabop. 5
Ba. Cam.pab | 6
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CuHTE3 CIOXKHBIX 3()HUPOB.

21. Kerokucaorel. Cunres, Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 Kontponsnas padora
CTpOCHNE,CBOICTBA. Cam.pab | 6

22. Cynbdoxucnorsr.Cunres, | Jlek 2 -«- -« 1-3,6,7 1-3,6,7 ITpoBepka nomamnraeil paboThI
CTpOCHNE,CBOICTBA. JIabop. 8
CunTe3 cynb(OKHUCIIOT. Cam.pab | 6

23. Hutpocoenuuenus. Cun- Jlek. 2 -«- -« 1-3,6,7 1-3,6,7 Komnokeuym
T€3,CTPOCHHUE,CBOICTRA. Jlabop. 8
CuHre3 cynb(pOKUCIIOT. Cam.pab | 6

24, Awmunbl. Cunres,ctpoenue, | Jlek. 2 -«- -« 1-3,6,7 1-3,6,7 IIpoBepka gomainHe# paboTh
CBO¥iCTBA. Jlabop. 8
Cuntes HuTpocoenuHenni | Cam.pab | 6
1 Cyb()OKHUCIIOT. .

25. AMMHOKHUCIIOTHI U TIETITH- Jlexk. 2 -« -«- 1-3,:6,7 1-3,6,7 [IpoBepka gomarrHe paboTHI
11. CHHTE3,CTpOCHHE, JIabop. 8
CBOICTBA. Cam.pab | 6
Cunres .
HUTPOCOEAUHEHUN.

26. Huazocoenunenns.Cunres | Jlek. 2 -« -« 1-3,6,7 1-3,6,7 KosiokBuym
CTpOEHHE, CBOWCTBA. Jla6op. 8
Cunre3 HutpocoeauHenuit | Cam.pab | 6

27. Jlna3ocoeuHeHHSL. Jlek. 2 -«- -« 1-3,6,7 1-3,6,7 KonrtposnbHas pabora
CuHres, cTpoeHue, Jla6op. 8
CBO¥CTBA. Cam.pab | 6
Peakuuu coseil qua3oHus.

28. Mownocaxapuasl. CHHTE3, Jlek. 2 -«- -« 1-3,6,7 1-3,6,7 IIpoBepka gomainHe# paboTh
CTpOCHHE, CBOICTBA. Jlabop. 8
Peakuuu coneil tnazoHus Cam.pab | 6

29. Ju- 1 nonucaxapuabl. Jlek. 2 -« -«- 1-3,6,7 1-3,6,7 Komnoksuym
CuHnres, cTpoeHue, Jlabop. 8
CBOMCTBA. Cam.pab | 6
Peaxuuu conelt quazonus .
MeTobl OKUCIIEHUS

30. [IsTruneHHbIe Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka gomaiiHeit paboTh
rerepouukiisl. CHHTE3, Jla6op. 8
CTpOEHHE, CBOWCTBA. Cam.pab | 6
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MeToabl OKUCIIEHUS

31. IlecTnunennsie Jlek. 2 -« -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrHe paboTHI
rereporukiiel. CHHTE3, JIabop. 8
CTpOCHHE, CBOICTBA. Cam.pab | 6
MeToabl OKUCIIEHUS .
32. JIuteparypHslii CUHTE3 Jla6op. 8 1-3,6,7 1-3,6,7 Komnoxksuym
Cam.pab | 8
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PEVTHUHT -TLJIAH IUCIATIINHBI

Oprannueckass XUMHUs

[Tpunoxenue No 2

Hamnpasnenue noarotoku (cnenuanbHocTh) 04.05.04 dyHnaMeHTanbHas U MPUKIATHAS XUMUS

Kypc 2 , CEMEcTp 4 2019 rr.
KOJIMYECTBO YaCOB 10 yueOHOMY TutaHy 324, B T.4. ayauTopHas pabora 162, camocrosrensHas pabora
113, KCP 2.
Kadenpa: Opranuyueckodd U OMOOPraHUYECKOW XUMUU
Bana q
3a Heao Banusbl
. 3ajJaHU
Buasbl yueoHoit KOHKpe i 3a
AeATeILHOCTH CTYeHTOB THoOe cenect | MuHEMAT R
3allaHu p bHBIH
e
Moayas 1
Texyumuii KOHTPOJIb
1. CemunHapckue
P 2 7 0 14
3aHATHUS
2. JlabGopatopHsbie
patop 2 3 0 6
paboThI
Py0e:kHbIii KOHTPOJIb
Komnoksuym 7 1 0 7
[IucbMeHHas KOHTPOJIbHAS
P 8 1 0 8
pabota
Mopyasb 2
Texkyuwui KOHTPOJIb
1. Cemunapckue
i 2 6 0 12
3aHATHUA
2. JlaboparopHble
patop 2 4 0 8
paboThI
PyO0exHblii KOHTPOJIb
Komnoxsuym 7 1 0 7
[ucpMeHHast KOHTPOJIBHAS
P 8 1 0 8
pabota
MoompurenabHble 0TI
0 10
IMocentaemMocTh (62111 BLIYUTAIOTCS U3 0011 el cyMMbI HAOpaHHBIX 0aJ1710B)
1.ITocemenue JIEKITMOHHBIX 0 6
3aHATUN
2.Ilocemenue
. ) 0 10
71ab0OpaTOPHBIX 3aHATHI
HUTorosmblii KOHTPOJIb
OK3aMeH
0 30




PEUTHUHT -TIJIAH JJUCOUATIJIAHBI
Opranuueckasi XuMusi
Hamnpasnenue nmoarotosku (cnernuaibHOCTh) 04.05.04 dyHmaMeHTaIbHAS ¥ PUKIJIAIHAS XUMUS
Kypc 3 , CEMECTp 5 2019 rr.
KOJIMYECTBO YacoB 10 yueOHOMY TutaHy 324, B T.4. ayauTopHas pabora 162, camocrosrensHas pabora
113, KCP 4.

Kadenpa: Opranuueckodi U OMOOPraHUYECKOW XUMUU

bann 3a Yucao Banier
Buabl yueOHoii 1esITeIbHOCTH CTYICHTOB | KOHKpPeTHOe | 3aJaHMii 3a
3ajanue ceMecTp MUHUMAJIBHBII MaKCUMAJIbHbII
Monyas 1
Texkymuii KOHTPOJIb
3. CeMuHapcKue 3aHATHUSI 2 6 0 12
4. TlpaBuna paGoTHI B J1a0OpaTOPUH 2 1 0 2
5. JlaboparopHsie paboThI 2 3 0 6
Py0e:kHbIii KOHTPOJIb
1. TIuceMmeHHas KOHTpONbHAs paboTa 5 1 0 5
2. Kommokxsuym 5 2 0 10
Mopyas 2
Texkylmui KOHTPOJIb
3. CemuHapcKue 3aHATHS 2 7 0 14
4. JlabopaTopHEIE pabOTHI 2 1 0 2
5. Jlurep.cuHTe3 4 1 0 4
PyO0exHblii KOHTPOJIb
1. KosnokBuym 5 2 0 10
2. TluceMeHHast KOHTpOJIbHAs paboTa 5 1 0 5
MoompurebHble 0TI
| 0 10
ocemaemocTh (621161 BBIYUTAIOTCS U3 0011el CyMMBbI HAOpPaHHBIX 02J1710B)
1.ITocemenne IEKIIMOHHBIX 3aHATHHA 0 -6
2.Ilocemenne 1a00paTOPHBIX 3aHATHH 0 -10
HUToOroBblii KOHTPOJIb
OKk3aMeH 0 30




