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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucununnuna  «OpraHuyeckas  XUMHsD»  BXOOUT B [pPOrpaMMy  CHEIUAJIUTETa
«buonmxenepuss u OuomHpopmaruka»y 1o HampariaeHuio 06.05.01 «buoumxkenepuss wu
ononH(popMaTukay W u3ydaercs B 3 cemectpe 2 kypca. ducnumimny peanusyer Kadempa
OpraHM4eCcCKOM XUMHH. JucHMIUIMHA COCTOUT U3 9 pa3AesoB U 25 TeM U HalpaBj€Ha Ha U3yUYCHHUE
XUMHUYECKOTO MTOBEJICHUSI OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUM.

llenpto OCBOGHHSA JNUCUUIUIMHBI SBISETCS (POpMHpOBAaHME CHCTEMHBIX 3HAHUM O
3aKOHOMEPHOCTSAX XUMHUYECKOTO IIOBEJCHUS OCHOBHBIX KJIACCOB OPTraHWYECKUX COCAMHEHUH,
HEOOXOIMMBIX MPHU U3YYEHHH IMPOIECCOB, MPOTEKAIOUINX B )KHBOM OpraHU3ME Ha MOJIEKYJISIPHOM
YpPOBHE.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne muctuIUiMHbl «OpraHudeckas XUMUS» HaMpaBICHO Ha (QOpMHUpOBaHUE Y
o0y4aromuxcst CISAYIONINX KOMIETEHIHH (YaCTH KOMIIETSHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHCIUILIIHEI)

Crnoco6eH HCIoIb30BaTh
CIENATN3NPOBAHHBIC 3HAHUS
¢yHnamenTansHBIX pasgenoB  |OIIK-2.2 BrageeT crienuani3upoBaHHBIMA 3HAHUSIMA

MaTeMaTHKH, GU3UKH, XUMUHU 1 |(QyHIaMEHTaJIBHBIX Pa3feiIoB MaTEMaTHKH, (PU3UKH, XUMHHU

OIIK-2 OWOJIOTHH [UIS IPOBEACHUS Ouonornu, HeoOXOIMMBIMU JUIS IPOBEICHHUS UCCIICIOBaHHN B
uccie0BaHui B 00J1acTh obnactu OMOMHXKEeHepUH, OMONH(OPMATHUKYI U CMEXKHBIX
OHMOMHKEHEpHH, JIICLUILINH;

OMOMH(DOPMATHKH U CMEKHBIX
JTUCITUILTAH (MOJyJIei);

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HNuctunnuaa «OpraHuyeckass XUMHUsS» OTHOCHTCS K 0O0si3aTenbHOM dactu Onoka 1
«ductumniunel (MOyNN)» 00pa30BaTENbHON MPOrPAaMMBI BBICIIETO 00pa30BaHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 OOpa30BaHUS OOydarolIMecs TakKkKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAaHUPOBAHHBIX PE3Y/IbTaTOB OCBOEHUS TUCHMIUIMHBI «OpraHudeckas XUMHUSD.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecrByromue Hocaenyromue
Mudp Haumenosanue uncll)[ulimnﬂuymolzlllynu, nucuunnni[i}ll,l/nl:loz[ynn,
KOMIIeTeHIIUH . .
NMPAKTHKH NPAKTHKH
Cnoco0eH HCIoIb30BaTh
CHeLUaIN3UPOBAaHHbBIE Teopus BeposiTHOCTEN U Bbuocrarucruka;
3HAHMS QYHIAMEHTAJIBHBIX MaTeMaTHuYecKasi CTaTHUCTHUKA; DU3HONOTUs )KUBOTHBIX U
pa3aenoB MaTeMaTHUKH, Bericiias MaTemartuka; YENI0BEKa;
OIIK-2 (U3MKH, XUMUHU 1 OMOJIOTHH Dusuka; DU3HONOT U PACTEHU;
JUI IPOBEICHUS OOmas 1 Heopranuyeckas Xumusi; | I'eHeTHKa;
HCCIICIOBaHUI B 00JIaCTH duzndeckas ¥ KOJUIOUAHAS XUMHS; | bruoxummus;
OMOMHKEHEPHH,
6ronH(pOpPMaTHKH U




IpenmecTByrommue Hocnexyromue
Ingp Haumenosanue [lﬂcﬁﬂl:'lﬂﬂﬂbl?,MOI;yﬂﬂ nucuunﬂnllliil/;auoz[ynn
9 9

oMmereniun NMpPAKTHKH* NpPaKTHKH*

CMCEXKHBIX TUCHUIIINH
(Mozyreit);

* - 3aMoNHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyI0EMKOCTh TUCHUILTUHBI «OpraHndecKasi XUMHSD» COCTABIISIET «4) 3a4eTHBIC AMHHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 54 54
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 63 63
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEP)KAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Cooepoicanue oucyuniunvl (MoOyis) no 8u0am y4eonoi pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThI

OCHOBHBIE IOHATHS

Pazgen 1 .
OpFaHI/I‘-IeCKOI/I XUMHUHAU

T'omonoruueckuit psin. M3omepus. Homenkiatypa. Atom yriepona
B COCTOSTHUU Sp3-TUOpUIU3alii. ACHMMETPUIECKHUI aTOM
yraepona. [Tousitue xupanpHocTu. R,S-HOMeHknaTypa. [IpaBuna
crapmmHcTBa 3amecturenei. [Ipupona C-C u C-H cpszeil.
Xumuueckue cBoiicTsa. ['amoreHupoBanue, CyabhOXIOPUPOBAHHE,
2.1 AJIKaHEBL HUTpOBaHUE. MeXaHN3M CBOOOIHO-PaIUKATBHBIX PEaKIIi JIK, JIP
3aMerieHus (Ha pIMepe PeakIny XJIOPUPOBAHMUS,
cynbp(oxIopupoBaHus). Pazimune B peakimOHHOW CIIOCOOHOCTH
aToMa BOAOPOJAA NP MIEPBHYHOM, BTOPHIHOM H TPETHYHOM aToMax
yriaepona. [Ipaktudeckas JeMOHCTPAIIUS XUMHUYECKON
YCTOMYUBOCTH aJTKAHOB.

ATOM yrieposia B COCTOSIHUM sp2-Tubpuauzanun. [Ipupona u
reoMerpus 1BoiHOU cBsA3U. 3oMepus. Homenknarypa. M3omepus.
E,Z-HomeHnknarypa. CriocoOs!I orydeHus ajgkeHoB. [lomyuenne
QJIKEHOB M3 aIKHITaJOT€HUA0B M CIUPTOB, IPaBWIIO 3aiineBa.
Paznen 2 | YrieBoopoas BrusiHMe anKUIBHBIX 3aMECTUTENEH Ha OTHOCUTENBHYIO
CTaOMJIBHOCTH AJIKEHOB. DJIEKTPOGHIbHOE TPUCOSTHHEHHE K
aNKeHaM (MeXaHU3M Ha IpuMepe peakiiii raJoreHHPOBaHMS U
rugporajgoreHnpoBanus). CTepeo- u peruoceIeKTUBHOCTD peaKkunii
2.2 AJKEHBI. npucoenuHenus. [Ipasmno MapkoBHHKOBa (COBpEeMEHHAs JIK, JIP
TpakToOBKa). ['MapaTanus ankeHoB. PagyukaibpHble peakiuy alKeHOB:
QUTWIIEHOE TaJloreHUpOBaHKe, THIPOoOpOMUpOBaHUE MO Xapanry.
I'uppupoBanue ankeHoB. OKHCIEHUE aTKEHOB: AMOKCUAUPOBAHHUE
(ITpunexaes), runpokcuinpoBanue (Baruep, Kpure),
OKHCIIUTEIbHOE pacIIeIICHHEe aJIKEHOB, 030HOJIN3, OKUCIICHHE B
MPUCYTCTBUU cojieit mamtagus (Bakep-npomnecc). [Ipumepst
MIPUPOHBIX HETIPEIeIbHBIX COSINHEHNH - (PEPOMOHBI HACEKOMBIX,
BHTaMHHEI U JIp.

ATOM yriiepoaa B COCTOSIHUY Sp-THOpHaAn3aIiuu. [ 'eomeTpus
2.3 AJIKVHBI. TpoiiHo# cBsi3u. M3omepus. Homenknatypa. CriocoObl momydeHust JIK, JIP
QIKHHOB. XMMHYCCKHE CBOWCTBA aJIKHHOB: PEAKIIUU




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

ANEKTPO(UILHOTO MPUCOEANHEHUS: THAPOTaJOreHUPOBaHHUE,
raJoreHHpoBaHue, ruaparanus no Kydepoy, runpobopupoBanue,
BoccTaHoBIeHHE. CTEpPEOCENeKTHUBHOCT PEAKIINI BOCCTAHOBICHUSL.
CpaBHEHNE XUMHUUECKUX CBOWCTB QJIKEHOB M AJIKWHOB. X IMHIECKHUE
CBOMCTBA TEPMHUHAIBHBIX ATKHHOB: KHCIIOTHOCTh TEPMHUHAIBHBIX
IKMHOB, PEAKIMH C yYaCTHEM HOABM)KHOTO allETHIEHOBOTO aTOMa
BOJIOPOA, allETUIICHHUBI METAIUIOB. Peakiiy HykneouisHOTO
HPUCOEIMHEHHS K aJIKHHAM.

24

AnKaaueHsl.

Wzomepusi, HOMEHKIIATypa, KilaccuprKanus ankaaueHos. 1,3-
Juensl. D dext conpspkeHus. XuMUYeCKue CBOUCTBA 1,3-1neHOB:
anekrpoduibHoe 1,2- u 1,4-npucoeiMHEHNE; KHHETHUCCKUH U
TEPMOJUHAMUYECKUNA KOHTpoJIb. ITpuponHble nonueHsl. JIueHOBBII
cunTe3 (peakuus unsca-Anbnepa). [lomumepusanus 1,3-11eHOB.

JIK, JIP

25

[uxnoankaHsl.

I'omonornueckuii pan. Mszomepus. Tunsl HanpsKeHUN B
UKJI0aJKaHaX. Y CTOMYMBOCTH IIUKJIOB. X UIMHUECKUE CBOMCTBA.
MeTonp! morydeHust KapoonukiioB. OCOOCHHOCTH XUMHYECKUX
CBOWCTB MAaJIBIX IUKJIOB (Ha IpUMepe IUKIIOMPOIaHa).

JIK, JIP

2.6

ApomaTtuyeckue yrieBoJOpOIbI.

Crpoenne O6eH3051a. DHEPTUs CONPSDKCHUS. APOMATHIHOCTb.
[paBuno Xrokkems. ApoMaTndecKkue KapOo- M FeTePOIIKIIEL.
OCO0OCHHOCTH XUMHYECKUX CBOWCTB apOMATHUCCKUX COCAMHCHHH
(oTIMYMe OT aKaHOB U HEIIPEIeNFHBIX coequHeHutl). [lonyuenue
roMOJIOTOB OeH3051a. MeXaHu3M 3JIeKTpOPHILHOTO 3aMEICHUs B
apoOMaTUYECKOM siipe. DIeKTpoUIbHOE 3aMelleHre B OSH30Ie:
HUTPOBAHUE, TAIOTEHUPOBAHUE, CYJIb(OUPOBAHHE, ATKHIMPOBAHNUE,
AlMIMPOBaHUE. DIIEKTPOHOJOHOPHBIE U 3JIEKTPOHOAKIIENTOPHbIE
3amecTtuTend. OpHeHTaIHsI BCTYIUICHNST HOBOM TPYIIIBI U
HAJIMYHMH 3aMecThTeNeil B 6eH30apHOM siipe. OpuentanTs! [ u 11
poxna. CornacoBaHHasi M HECOTJIACOBaHHAs OpHUeHTanus. Peakuuu
IKWIOEH30JI0B C yJacTHEeM OOKOBBIX IIETIeil 1 apOMaTHIECKOTro
KOJIbIIA (TaJloTeHUPOBaHNe, HAITPOBAHUE, OKHCIICHHE).

JIK, JIP

Pazgen 3

TNanorennpousBoaHbIe
YTI€BOAOPOAOB, CIIUPTHL,
MpoCThIe AGUPHI, (HEHOIIBI

3.1

FaﬂOFeHHpOI/ISBOHHLIC YriieBoaA0OpOJa0B.

Howmenknarypa. Ilpupona ces3u C-Hal. Metons! nomyuenus
raJOreHIPOU3BOHBIX aTH(aTHIECKNX 1 apOMaTHIECKUX
yriieBoopoioB. HykiieomiibHOe 3aMelieHne y HachIeHHOTO
aToma yriepoja (CHHTe3 CHHPTOB, IPOCTHIX U CIOKHBIX 3()HUPOB,
HUTPWIOB U APYTUX KIACCOB OPTAHWIECKHUX BeUlecTB). MeXaHU3MBI
HykieodunpHoro 3amemenus (SN1 u SN2). bumonekynsipHoe

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

HyKIeopuiabpHoe 3amenienre SN2. BanpneHoBckoe obpaiieHue.
3aBUCHMOCTb OT Pa3/INYHBIX TAPAMETPOB: CTPYKTYPBI HCXOTHBIX
COEIMHEHNH, HyKJICO(MILHOCTH pearcHTa, IPUPOABI yXOASIICH
TPYIIBI X pacTBOpHUTEINsl. MOHOMOJIEKYIIPHOE HyKICO(DIIBLHOE
3amemnieHne SN1. 3aBHCHMOCTE OT pa3IMYHBIX TApaMETPOB:
CTPYKTYPbI HCXOJHBIX COCIMHEHNH, HYKICO(PHUIBHOCTH PEareHTa,
MIPUPOJIBI YXOMAIIEH IpyIIbI ¥ pacTBopHTelns. Peakyun
snumuaupoBanus E1 u E2. TIpasuno 3aiinieBa. Konkypenuus
peakuuit HykJIeo(pHUIbHOTO 3aMELICHHS U JIIMMHHUPOBAHMUS,
3aBHCUMOCTH OT CTPYKTYPBI OPTaHHUECKOTO TaJIOTCeHUAA U
OCHOBHOCTH peareHTa (Ha npuMepe peaknuu BuesmcoHa).
INanoreHnpon3BoaAHbIE APOMATUUECKHUX YTIEBOJOPOIOB.
[Nomyaenne. XnopupoBaHue TOIyosa B IEMb U s1po. CpaBHEHNE
CBOMCTB aJIKWJI- U apWITAIOTCHU/IOB Ha IPUMEPE PEAKINN
ruaponnsa. HykneodunbHoe 3aMenieHHe B apHiraloTeHUAaX.
MexaHu3M NIPUCOEANHEHUS-OTIICTUICHHS M APUHOBBIH MEXaHHU3M.
Bnmsinue Ha 3Ty peakIio MOIOKEHUS M XapaKTepa 3aMecTUTENeH B
OEH30IbHOM KOJIbIIE.

3.2

CrupTsl.

Howmenknarypa. IlosryueHne ciupToB U3 yriieBOAOPOIOB,
TaJIOTCHIIPOU3BOAHBIX 1 Kap6OHI/IJ'II)HbIX COCHHHCHHﬁ. XUMHUUYECKHUE
CBOWCTBA CITUPTOB: KHCIOTHOCTH (00pa30BaHHE aIKOTONIATOB,
B3aMMO/JICHCTBHE C MAaTHUHOPraHMYECKUMH COEMHEHUSIMH),
Acerujpatanysga BHYTPUMOJICKYJIApHAA U MEXMOJICKYJIIpHASA
(MexaHH3M), allIpoBaHue, okucieHne. CpaBHEHHE
PEaKIMOHHOM CITIOCOOHOCTH MEPBUYHBIX BTOPUYHBIX M TPETHYHBIX
CIHPTOB NPH 3aMEIICHUH I'MIPOKCHIEHON TPyl Ha TAJIOTEH
(peareHTbl, MEXaHN3M). MHOTOaTOMHBIE CITUPTHL. MeTOIbI CHHTE3a
1,2-nmuonos. [onyuenne rimnepuHa. XMMHUYECKHe CBOIMCTBA.
Oco0eHHOCTH XMMHUYECKOT0 ITOBEAESHHUSI MHOTOATOMHBIX CITUPTOB.

JIK, JIP

3.3

[Tpoctsie 3¢upsI.

Crpoenue. MeToipl NOTy4YEHUs, XUMUIECKHE CBOUCTBA
(xucnoTHOE pacuieruieHue). Liukmmyeckne 3¢pupsl. DIMOKCHUIBIL.
[omyuerne. HykineodrisHOe pacKphITHE KOJBIA.

JIK, JIP

3.4

DdeHonbl.

ITonyuenne. OcobenHoCcTH CTpoeHUs PeHoI0B. KHCI0THOCTD.
Bimsane 3amectuTenei B apoOMaTU4CCKOM Ap€ HA KUCIIOTHOCTh
(enonoB. CpaBHEHHE KUCIIOTHBIX CBOHCTB (DEHOJIOB M CTIMPTOB.
Peaknny 3:1eKTpoQMIIBHOTO 3aMeMIeHNs B OEH30JILHOM SIIIpe

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

(heHOIIOB: TANIOTeHUPOBAaHUE, HUTPOBAaHUE, CYJIb(QHUPOBAHHE,
ANKWINPOBaHUE, HOpPMIIIIPOBaHHE, KAPOOKCHIHPOBAHUE
(TIoTydeHue CaNnIIIOBOM KICIOTHI). Peakunu ¢ ygactuem
THIPOKCIWIBHOH IPYyMIBI (JIKWINPOBAHUE, AlWIINPOBAHE).
Ileperpynnuposka Knsitzena. Ileperpynnuposka ®puca.
Oxwuciuenne (eHoIoB.

Pasnen 4

Kap6OHI/IHLHBI€ COCIMHCHUA

41

AJ'HJI[CFI/II[I)I 1 KCTOHHI.

W3zomepns, HomeHKIaTypa. CTpoeHHe KapOOHWIEHOH I'PYIIIHL.
Brusgane 3amectuTeneit Ha peakImoHHYI0 cliocoOHOCTh C=0
rpynmnsl. CriocoObl MOTy4YeHHsT OKCOCOSAMHEHHH: OKHCIICHHE
CIHMPTOB, THAPOIHN3 TUTATOT€HIPOU3BOIHBIX, TOIy4YEeHUE U3
KapOOHOBBIX KHCJIOT U UX IPOU3BOJHBIX, U3 allETHIICHOB IO

peakuuu KydepoBa. XuMHUYeCKUE CBOWCTBA aIbJIETHIOB U KETOHOB:

B3aMO/ICIICTBUE C BOJOPOAOM, OUCYIH(GUTOM HATPUsl, CHHUILHON
KUCIIOTOH, MarHMHOPraHWMIECKUMH COSIMHEHUAME. Peakuunu co
CTa0bIMH HyKJIeo(praMu: cipTaMu (0Opa3oBaHUe MMOITyaneTaneit

1 arerayieit (kerayei)), THOCIpTaMu, BOJIOW. Peaknu ¢ aMuHaMH.

Boccranosnenne (C=0) rpymisl. Peakimn 0KCOCOeAMHEHUH ¢
THIPOKCHUIAMHUHOM, THIIPA3HHOM U €TO MPOU3BOTHBIMH,
ceMukap06a3uaoM. Pa3nnire B XUMHYECKIX CBOWCTBAX allbJICTHIOB
1 KeToHOB. [lonumepu3aius anbaeruaoB (mapagopm).

JIK, JIP

4.2

HenpenenLHme aAJIbJACTHUIBI U KCTOHBI.

AKpOJIeHH 1 KpOTOHOBBIN anbaerun. ComnpspkeHre KapOOHUITBHON
C=0 u onedpunoBoit C=C cps3eil. Xummuyeckue cBoiicTsa o,3-
HENpeeNbHBIX KapOOHUIBHBIX COSMHEHM. Peakun
ANeKTPOUIILHOTO U HyKJIeo(hUIIbHOTO (peakuus MuxadJis)
NPUCOETMHEHHS K O, 3-HeIpeieIbHBIM aJbJIETHIaM U KETOHAM.

JIK, JIP

4.3

ApOMaTI/I‘IGCKI/Ie aJIbACTU bl 1 KETOHBI.

CorpsbkeHUe U B3aUMHOE BIIMsSHHE KapOOHWIBHOW IPYIIIBI U
6eH3onpHOTrO Koubita. CpaBHEHNE KapOOHMIEHOW aKTHBHOCTH
apOMaTHYECKUX M AJIM(PATHIECKUX AIBIETH/IOB U KETOHOB.
[Nonyuenue Oenszanbaernia u3 tonyosna. [lomydenue
apOMaTHYECKUX aJIbJICTH/I0B U KETOHOB: allMJIMPOBAHHUE 110
Dpunento-Kpadrey. Peaknms Kannuunapo.

JIK, JIP

Pazgen 5

AMUHEBI

51

AnudaTrueckue aMUuHbIL.

Knaccudukanms, HomeHknatypa, nzomepusi. CocoObl oxydeHus
aMHHOB: peakuus ['opMaHa, BOCCTAaHOBUTEIHHOE aMUHUPOBAHNE
KapOOHMIIFHBIX COSAMHEHUH, BOCCTAHOBJIEHNE a30THCTHIX
MIPOU3BOJHBIX, Ieperpynnuposka ['opmana, peakuns ["abpudms.
XUMHIYECKHe CBOIICTBA aMHHOB. AMHHBI KAK OCHOBAHMUSI, BIMSIHUE

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

CTPOEHUS Ha OCHOBHBIE CBOMCTBAa aMHHOB: CPaBHEHHUE OCHOBHBIX
CBOMCTB aMMHaKa, IEPBUYHBIX, BTOPUYHBIX ¥ TPETHIHBIX aMHHOB, &
Taroke amMmuoB. HykieomiisHble CBONWCTBA: alIKMIMPOBAHHE U
alMIMPOBAHUE AMHHOB. Peakiiny pa3InyHBIX aMHHOB C a30THCTOH
KHCJIOTOH. UeTBepTHYHBIE AMMOHHEBBIE OCHOBAHUS 1 COJIH,
TIPUMEHEHNE aMMOHHEBBIX coJlel B MeX(a3HOM KaTallu3e.
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ApoMaTuyecKue aMHHEI.

AHnH, Toxyuand. [lonydeHne BocCTaHOBICHHE
HUTPOCOCIUHCHUI. B3anMHOE BIMSHEE aMHHO-TPYIIIIEL U
0eH30JIbHOTO KoJblia. Peakiyu amexkTpoduiibHOTro 3aMeleH s,
AIMITIPOBAHUE AMUHO-TPYIIIBI KaK 3alnuTa OEH30IbHOTO SpPa.
CpaBHEHHE OCHOBHBIX U HYKJICO(DMIBHBIX CBOMCTB apOMaTHYECKHX
U annpaTuIecKux aMUHOB.

JIK, JIP

Pasnen 6

Kap6oHOBBIE KHCTOTHI

6.1

KapOoHOBBIE KHCIIOTHI.

I'omonoruueckuii psii. M3omepus u HoMeHkIatypa. CTpoeHue
KapOOKCUIILHOM IpyNIbl U KapOoKcuiIaT-annona. Brnusiaue
3aMeCTHUTENEH Ha KHCIOTHBIE cBOMCTBA. CIIOCOOBI MOTydeHHS
KapOOHOBBIX KHCJIOT: OKHCIICHHE YTIIEBOJOPOIOB, CIIUPTOB,
QJIB/ICTUA0B, KETOHOB, THPOJIHN3 MPOU3BOIHBIX KUCIIOT,
B3aMMOCHCTBHE MarHMHOPTaHUIECKUX COCIMHEHUH C IMOKCHIIOM
yrieposia. XMMHYECKHE CBOICTBa KapOOHOBBIX KHCIIOT: KUCIIOTHBIE
CBOIicTBa, rasiorenuposanue no ['emmo-Ooabrapary-3e1MHCKoOMY,
HOJY4YEHHE Pa3INIHBIX IPOU3BOIHBIX KUCIOT. MypaBbHHas,
YKCYCHasl, TAJIbBMUTHHOBAS U CTEapUHOBAst KUCIOTHL. Oco0bIe
CBOWCTBAa MYPaBbHUHOM KUCJIOTBHI.

JIK, JIP

6.2

ApomaTtnyeckre KapOOHOBBIE KUCIIOTHI
(6eH301HAs KUCIIOTA).

MCTOJII)I TOJIYUYCHHUA U XUMHUYECKUEC CBOMCTBA. COHpS{)KeHI/Ie u
B3aMMHOC BJIMAHUC Kap6OKCO-prHHbI 1 GEH30ILHOTO KOJIbLIA.

JIK, JIP

6.3

I[I/IKap6OHOBLI€ KHCJIOTHI.

O6mue MeTo b1 mosrydeHus. OcoObie CBONCTBA METUIIEHOBON
TpyIIEl MaToHOBOTO d¢upa kak C-H KuCI0THL.
JlexapOokcuarpoBaHUe MalOHOBOH KUCIOTHI. CHHTE3bI HA OCHOBE
MaJIOHOBOTO 3upa. SIHTapHast KUCIIOTa, €€ aHTHAPUI H aMH/L.
Pearent NBS (N-OpomcykunanMun). JnkapOoHOBBIE
apoMaTH4eckue Kucyotsl ((ranesas, nzodranesas u repedraienas
KHCJIOTHI). AHTHIApUA ¥ aMu]] GTajieBoi KUCIOTHL. Peakius
I"abpwansa. Henpenenvueie kucnotsl. [lomydeHue u3 rajoreH- u
okcu-kucnot. Cpoiicta. Lluc-tpanc-uzomepus. @ymaposas u
MaJIeNHOBAsI KUCIIOTHI, HAXOKJCHNE B IPHPOJIE, Pa3IuIHs B
(hM3HUECKUX ¥ XUMUYECKHUX CBOMCTBAaX. MaJeMHOBBIN aHTUAPU]T

JIK, JIP
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JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
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KaK TUCHO(UI B pEaKIiK JUCHOBOTO CHHTe3a (peakius Juibca-
AJrpriepa). AKPIIIOBast 1 METAaKPHUIIOBAsI KUCIIOTHI, UX XUMUYECKHE
CBOMCTBA.

6.4

HpOI/ISBOILHHe I(ap6OHOBLIX KHCJIOT.

Coim, raoOTeHaHTHAPUIB], AaHTHAPUIBI, aMHU/IBI, CIIOKHBIC Y(HUPHI,
HuTpwiel. [lonydenne, B3anMHbIe peBpanieans. OOpa3oBaHue
aMUJIOB TIPH MIEPErPYIITUPOBKE OKCUMOB 10 bekmany.
AUMIMpoBaHHe aMHHOB, CIUPTOB U ()CHOJIOB XJIOPAaHTUAPUAAMH H
aHruApunaMu KuciaoT. CpaBHEHHE aliIMPYIONINX CBOUCTB
Pa3IMYHBIX IPOU3BOIHBIX KUCIIOT. Peakius sTepudukamu u
THIIPOJIA3 CIIOXKHBIX 3()UPOB (MEXaHU3M).

JIK, JIP

6.5

OKCOKHCIIOTEL.

IMupoBuHOrpasHas KUCIOTA, €€ CBOUCTBA. AIICTOYKCYCHBIH 3Hp.
CnoxHoadupHas konnencaus Ksiizena (mexanusm). Kero-
€HOJIbHAS TayToMepus (BIMSHHUE CTPOSHHS Ha MOJI0)KEHUE
paBHOBecusl). Peakiuy KeTOHHOW M €HOJIBHOI (hopM
areToykcycHoro 3¢upa. KuciotHoe n KeTOHHOE pacIierieHHe.
AJKUIUPOBaHKE U AlMIINPOBAHUE HATPHEBOH COJIU
areToykcycHoro 3¢upa. CHHTE3bl Ha OCHOBE alleTOYKCYCHOTO

a¢wupa.

JIK

6.6

OKCHUKHCIIOTEI.

Wzomepns, HomeHkIaTypa. CriocoObl momy4yeHus o- u f3-

OKCHKHCIIOT (IIMaHTHUIPUHHBIA CHHTE3 U peakuus Peopmarckoro).

Herunparaius o-, B- 1 y-OKCUKHCIOT. JIaKTHIBI ¥ TAKTOHBI.
I'mukonesas, MOJIOYHAsI U BUHHASI KUCTIOTHI. HaxoxaeHne B
npupojie, cBoiictBa. OnTuueckas nzoMmepus. Onruyeckoe
BpalleHne. ACUMMETPHUYECKHUI aTOM yriiepoaa. DHAaHTHOMEPEI,
JIracTepeoMepsl, Me30-PpopMbl, paeMarbl. OTHOCHTEIbHAS U
abcomoTHas KoHQUTyparmuy. Pasnmdne B pusnueckux u
XUMHUYECKUX CBOMCTBAaX YHAHTHUOMEPOB U INACTEPEOMEPOB.
CrpykrypHBIe POPMYITBI, TPOCKIHOHHEIE (hopMyIsl Durrepa.
Crepeoxumus MOJIOYHOH 1 BUHHOHN KUCIOT. CIIOCOOBI pa3ieieHus
pauemMaToB.

JIK, JIP

Pazgen 7

Buomnonmepsr (Oenkwy,
YIJIEBOJIBI) U UX CTPYKTYPHBIE
KOMITOHEHTHI.

7.1

Awmunokuciotsl. Ilentunel. benkw.

O3HaKkOMIIEHHE CO CTPOEHHEM U XUMUUYECKUMHU CBOWCTBAMHU
AMHMHOKHCIIOT C yJIeJIeHHeM 0c000T0 BHUMAHUSI IPOTEHHOTCHHBIM
aMHHOKHUCI0TaM. OnTHYecKast H30MEpUsl AMUHOKHCIOT.
Buonorndeckn BakHBIE PEAKIIUH: Ie3aMIHIPOBAHHE,
nexapbokcuiIpoBanue, (00pazoBaHue KOJaMUHA, THCTAMUHA,
TpunTamMuHA). ['naponn3 menTuioB. XMMHYECKUH CHHTE3

JIK, JIP
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qunenTuioB. [IoHsTHE 0 CIIOKHBIX OeJIKaX: TIIMKOIPOTEHIbI,
JIUIIOTIPOTENIbI, HYKIICOMIPOTEH B, POCHOIPOTSHIHI.
[MpakTryeckas neMoHcTpanus aM()OTEPHOro XapakTepa
aMUHOKHCIIOT. DOopMUpOBaHUE NPAKTHYECKUX HABBIKOB
O0OHapyKEHHSI aMHHOKHUCIIOT M OCJIKOB XUMHUYSCKUMH METOJIAMHU.

7.2

VYriaeBoasl.

O3HaKOMJICHHE CO CTPOSHHEM U XUMHYECKIMH CBOWCTBAMH
MOHOCaXapuI0B Ha MpuMepe HanOoee BaXKHBIX ¢ OMOIOTHIEeCKOM
TOYKH 3PEHUS - TIFOKO3BI, MAHHO3BI, TATAKTO3BI, PPYKTO3EL,
pu0036I, 2-1e30KCUpU003bl. Peakiiuu oKUCIeHHS U
BOCCTAHOBJICHUA, ITOJTYUYCHUEC INTUKO3UI0B. BI/IZ[I)I TJIMKO3U 0B,
Ouonoruueckas posib. Peakiuu anuimpoBaHus 1 aNKUINPOBAHUSL.
[pakTryeckoe 3HAYCHHE TIOIYICHHUS 03a30HOB. DopMuUpoBaHue
NPaKTUYECKOTO HABBIKA N300paKEHHS CTPYKTYPHBIX (POPMYIT
VIJIEBOAOB C IMOMOIIBI0 MPOCKIIMOHHEIX (hopMyn Dumepa u
MePCIeKTUBHEIX (hopMmyn Xeyopca. CTepeoXuMus YTIIeBOIOB,
MTOHATUE MYTAPOTAIMK. Y CTAHOBJICHUE ITPOCTPAHCTBEHHBIX
OTHOIICHUN MEXIY pa3InIHBIMU BHIAMH CTEPEON30MEPOB
MOHOCaXapuI0B — IEMOHCTPALUS TOHATHI SHAHTHOMED,
JIractepeoMep, snuMep, aHoMep. O3HAKOMIICHHE C XUMHYCCKIMU
CBOMCTBAMM U CTPOEHUEM JIUCAXapUA0B Ha IIPUMEPE MAILTO3BI,
JIAKTO3BI, IIEJTIO0HNO03BI U caxapo3bl. 3aBUCUMOCTH CBOWCTB
AucaxapuJoB OT THIIa CBA3HU MEXKIY OCTaTKaMH MOHOCaxapua0B.
T'maponus qucaxapunoB. O3HAKOMIIEHUE C XUMHUYECKUMH
CBOWCTBAMHM U CTPOCHHEM IOJIMCAXaPHIOB Ha MPUMEPE KpaxMania u
LEJUTI0JI03bI. Bronornyeckoe 3HaueHue yriieBoaoB. ®opMupoBaHue
MMPAKTHICCKUX HaBBHIKOB 0OHAPYKEHHS BOCCTAHABIUBAIOIIIHX
caxapoB, kpaxMana. O3HAKOMIICHHE CO CTPOCHUEM U
OHOJIOTHYECKUMHU (PYHKITUSIMH T'eTEPONOINCAXAPHIOB:
XOHIPOUTHHCYIb(haTa, TeaprHa, THATYPOHOBOH KHCIIOTHL.

JIK, JIP

Paznen 8

Buonornueckn BakHbIE
TeTepOLMKINYECKHE
COCIUHECHUS.

8.1

[IsTruneHHbIC U MIECTUYJICHHBIC TCTCPOILUKIIBI.

O3HaKOMJICHHE C OCHOBHBIMH KJIaCCAaMH OMOJIOTHYECKH 3HAUNMBIX
TeTePOLUKINIECKIX COSMHEHNH: MATHWICHHBIE TEeTEPOIUKIIBI C
onHNM (TIHppoJ1, THOdEH, PypaH) U ABYMS reTepoaToMaMu
(MMAIa301, THPA30J1); MIECTUWICHHBIE TETEPOIHKIIBI C OJJHUM U
JIBYMS TeTepoaToMaMu (MTUPUINH, THPUMUINH);
KOH/ICHCHPOBAaHHBIE TETEPONMKIIBI (MHAOMN, ypHH). PeakiimonHas
CcrocoOHOCTh mHppona, Gpypana, Tnodena. Peaknun

JIK, JIP
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anekTpo¢mibHOrO 3aMerieHus. CTpoeHue mophuHa u rema.
OcHOBHBIE U HyKJIeO(pHUIIbHBIE CBOMCTBA MUPHUINHA. Peakiim
AIEeKTPO(MIEHOTO 3aMeIIeHUs B upuanHe. [Ipon3BoaHbIe
MMUPUIMHA - HHKOTWHOBAS KUCIIOTA U ee amu[ (BuTtamuH PP).
M30HUKOTHHOBAsI KUCIIOTA, MUPUIOKCaANb. TayToMepus UMUIA30J1a.
Kero-enonbHast v JaKTUM-JIAKTaMHasl TAyTOMEPHUS HA IPUMEPE
ypauuia, TAMUHA, IUTO3UHA, TYaHWHA, MOYEBOM KHCIIOTBHI.
HpaKTI/IquKaH ACMOHCTpalusd XUMHYCCKUX CBOWCTB nUupuanHa 1
MO4Y€BOM KUCTOTHI. [IpakTHueckoe u3yueHrue pacTBOPUMOCTH COJIEH
MOYEBOI KUCIOTHI.

Paznen 9

HyxnenHoBbIE KUCIIOTHI.
Hyxkieoruanbie KOepMEHTHI.

9.1

O3HaKOMJICHHUE CO CTPOCHUEM MOHOMEPOB
HYKJICMHOBBIX KHCJIOT.

Hyxuneosunsl. ruaponus. Hykneotunst, ruaponus. PHK u JTHK.
[lepBuuHas CTPyKTypa HYKJIEHHOBBIX KHCIOT. ['naponus.
Hyxneoruansie kohepmentet AM®D, AJIO, ATD, HAJ], HAJID.

JIK

* - 3anonuseTcs Toiabko mo OUHOW dopme oOyuenus: JIK — nexyuu,; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMunapcKue 3aHamusl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(mpu HE0OXOAUMOCTH)

JlexumnonHnas

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECCKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

ObopynoBanue is
[IPOBEICHHUE
JIEMOHCTPAIIMOHHBIX
onbITOB, nMeercs wi-fi

JlaGopatopus

AyauTopus Uisl IpOBEIEHUS Ta00PATOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYIbTALIUMN,
TEKYLIEro KOHTPOJIA U MPOMEKYTOUHON
aTTecTalliy, OCHAIICHHAs KOMIUJIEKTOM
CHeIMaTu3uPOBAHHON MeOeH U
000pynOBaHUEM.

mkad BerTspkHOM LIIBIT-4
(6 mT.), UCTIAPUTEIND
poramuonnblid Heivalue
digital G3B, ucnapurens
potanoHHbii IKA,
urdpoBbie TpUOOPHI IS
oTpeieNieHUs] TOUYKH
mwiaBiaenus SMP10, Becel
AIIEKTPOHHbBIC
nabopatopusie AND EK-
610, kostboHarpeBarenu
MK-M pa3noro o0bema,
mkad cymmibHbli [13-
4610, Mermraika MarHuTHast
MRHei-Mix S, memanka
MarHuTHAas C HarPEBOM
MRHei-Standart,
Pedpakromerp, Oans
KOMOMHHpPOBaHHAs
nabopatopnast BKJI,
CTaHIIMS BaKyyMHas
xumuueckast PC3001
VARIO-pro. Hacoc
IJJACTUHYATO-POTOPHBIN
BakyyMHbII RZ2.5, Hacoc
MeMOpaHHBIN BaKyyMHBIH
xumudeckuiit MZ2CNT,
TEPMOBO3TyX0/lyBKa
Steinel, Y® nmamna
Spectroline EB-280C,
XUMHYECKas Mocy/a,
xonoauibHUK, WI-FI

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus Ui CAMOCTOSITENIbHONW PabOThI
oOydJaronuxcs (MOXKET UCTIOIh30BaThCS TS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIIHi ), OCHAIIEHHAS KOMIIEKTOM
CIeMAIN3UPOBAHHON MeOenr U

MerjoBast nocka
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\ KoMnbroTepami ¢ gocrynoM B OMOC. \

* - ayIUTOPHS IJIsT CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJBHO!

7. YYEBHO-METOIUYECKOE 1 HH®POPMALMOHHOE OBECIIEYHEHHME
JUCHUITIJIMHBI

Ocnoenas numepamypa:

1. PeyroB Oner AnekcanapoBud. OpraHnnyeckas XuMusi : Y4eOHUK JIJIsl CTYICHTOB
By30B: B 4-x u. U.2 / O.A. Peyros, A.JI. Kypn, K.Il. Bytus. - 7-e uzf. ; DnexkTpoHHbIE
TEeKCTOBBIC JaHHBIC. - M. : Jlaboparopus 3nanmii, 2017. - 623 c.

2. Opranuyeckasi XUMHsL: YUeOHUK Ui akajieMuyeckoro 6akanaspuata / M.
I'pann6epr, H.JI. Ham. - 10-e u3zn. - crep. - Cankr-IlerepOypr : Jlans, 2021. - 608 c.

3. Oprannyeckas XuMus. 3a1a4u 1o o01IeMy Kypcy ¢ pemeHus MU [ TeKkcT/31eKTpoHHBIN
pecypce] : YueOnuk B 2-x vactsx. Y.2 / M.B. JIusaunos [u ap.]; [Tox pea. H.C.3eduposa . - 3-¢
U3J1. ; DIEKTPOHHBIE TEKCTOBBIC JaHHbIE. - M. : Jlabopatopus 3Hanuii, 2019. - 714 ¢. : uin. -
(YueOHMK A71s BBICIIEH MIKOJIBI).

4. TrokaBkuHa H.A., baykos FO.U., 3ypabsu C.O. Opranunueckas xumus. U3narenbckas
rpynna 'D0TAP-Menua”, Mocksa, 2016.

5. bopucosa T.H., BapnamoB A.B., Copokuna E.A., Bockpecenckuii JI.I'., Hukutuna
E.B. Ocnogsl oprannueckoit xumun, PYJIH, 2019.

HononnumenvHas numepamypa:

1. I'pangbepr .1, Opraamueckas xumus. “Jlpoda”, Mocksa, 2016

2. [lTa6apos KOpuii CepreeBuy. Opranuyeckas xumus [ TekcT/31eKTpoHHBIN pecype] :
Yuebnuk / 10.C. I1labapoB. - 5-¢ u3., cTpeoTHil. ; DIEKTPOHHBIC TEKCTOBBIC AaHHbIE. - CIIO. :
Jlanp, 2011. - 848 c.

3. HeuaeB A. I1., bonoros B. M., Komapoga E. B., Cassun I1. H. - Opranuueckast Xumusi.
CII6.: Jlans, 2024
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « dnmepnemy:

1. ObC PY1H u ctoponnne ObC, Kk KOTOPBIM CTy€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru

- ObC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxometpuueckas 6aza nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 0 camocmosamenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexnnii no aucuuruinie «Opraaudeckas XuMush».

2. Kypc nekuuit mo quctuminie «Opranndeckas XUMUS.
https://esystem.rudn.ru/course/view.php?id=24930

3. JIabopaTopHBIi MPAKTUKYM IO AUCHUTIITHHE «OpraHuvecKast XUMHUsD».
https://esystem.rudn.ru/course/view.php?id=24930

4. Tectsl ana CPC no qucuumuimze «OpraHndyeckas XUMHsD
https://esystem.rudn.ru/course/view.php?id=24930
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* - Bce yueOHO-METOAMYECKHE MaTepHallbl I CaMOCTOATENbHON paboThl 00yJaromuxcs
pa3MeIalTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsIKOM Ha cTpaHulle quciuruimasl B TYUC!
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