IIporpaMmMa BCTYNUTEIbHBIX HCIIBITAHUM
JJISl MOCTYIVICHUSI B MATHCTPATYPY PaKyJabTeTa OMOUHKEHEePHH
u Oonoundgopmaruku MI'Y umenun M.B. JlomoHocoBa no

HanpasJjieHu10 noAroToBku 33.04.01 «IIpombilienHasi papmanms»

[TruchbMEeHHBIN PK3aMEH COCTOUT U3 JBYX OJIOKOB —

1) Buonorus

2) Xumus

HToroBbIM pe3ylbTaToM MUCEMEHHOTO AK3aMeHa SBIISIETCS cCyMMa 0ajlioB 3a

2 O0Ka.

1.1. IlncbmenHblii 3x3ameH (buoJiorus)

Pazoen “Buoxumus’™

e Bopma. Bomopomsele cBsa3u. PacTBOpUMOCTH BEHmIECTB B BOJE.
AMduduibHbIe BelecTBa U MUIIEIIIo00pa3zoBanue. Ocmoc

e bydepHble cucTeMbl B KUBBIX KJIETKaX W OPTaHU3MEHHBIX JKHIKOCTSIX.
VYyacTtue Bo/ibl B OMOXUMHUYECKUX PEAKITUSX.

o AmuHOKHCIOTHI u Oenku. CTpyKTypa, HOMEHKJIATypa, CBOMCTBa
AMUHOKHUCJIOT, OJJHOOYKBEHHOE M TPeXOyKBEHHOE 0003HaueHMsI. AMUHOKHUCIIOTHI
KaK KUCJIOTHI U OCHOBaHMs. MoHM3aIMs MenTHI0B, U303JIEKTPHUIECKasi TOUKa.

e [IpocTtpaHcTBeHHass CTPYKTypa TOJUNENTHIOB. HeKoBaleHTHbIE W
IUCYIbGUIHBIE CBS3U. DJIEMEHTHI BTOPHYHON CTPYKTYpHI Oenka (anbda-crnupany,
oeta-Tsxu). QOJIAUHT U JeHATypalusi OCIKOB.

e HedepmenraruBubie ¢GyHkiuu OenkoB. OOpatmMoe B3auMOJCHCTBHE
O0enka u nuranna. CeneKTHMBHOCTh U CHENMU(UIHOCTH O€NKka MO OTHOIICHHUIO K
JTUTaHaaM. BrusHuE WOHW3AIMM aMUHOKHCIOT Ha CBS3bIBAHHE JIMTAHA.
Annmoctepudeckas peryisiius CBsA3bIBaHUA. KoomepaTWBHOE CBS3BIBAHHE W
koad¢unment Xuwia. Bnusnue mytanuit Ha CTpyKTypy ¥ PyHKIHIO OejKa.

e [100ynsapHbIe 1 MeMOpaHHbIe Oenku. [IpuMepbl TPaHCTIOPTHHIX OEIKOB.

MoTopHbIe OeKH.



o (epmeHTaTuBHBIN KaTtanus. [loHarusa: ¢epmeHT, KOpakTop, KOPEPMEHT,
amo- M xoJIohepMEHT, CyOCTpaT M MPOAYKT, aKTUBHBIN IEHTP, aJTIOCTCPUICCKUN
ueHtp. llpuHumMnuaneHass oOOpPaTUMOCTh XHWMHYECKHX peakuuid. XHMHYECKOe
paBHOBECHE M M3MEHEHHE CBOOOJHON HEPIHM XUMHUYECKOW peakuuu. BiusHue
(GepMEHTOB Ha TMPOTEKAaHHE XUMHUYECKHUX pEakiuid U XHUMHUKO-(DU3HUECKHE
IIPEANIOCHUIKY 3TOTO BIUSHUA.

e Cneunduueckuit 1 oOIMI KUCIOTHO-OCHOBHBIN KaTanu3. Kinaccuueckue
OPUMEPBl  MOJIEKYJSIPHBIX ~ MEXaHU3MOB  KHCIOTHO-OCHOBHOIO  Karajau3a:
xumotpuricul, PHKa3za A. O0pa3oBanue KOBaJIEHTHO CBSI3AHHBIX MHTEPMEANATOB,
y4acTue HOHOB METAJNIOB B (PEpMEHTATUBHOM KaTaju3e. AKTUBHOCTb ()EPMEHTOB U
BIIMsAIOIIME Ha Hee (akropbl. Kunernueckas 3pPexkTUBHOCTh (PEPMEHTOB, YUCIIO
000pPOTOB M KOHCTaHTa crieluuuHOCTU. Y paBHEeHUE Muxasnuca-MeHTeH.

® Perynsauus akTUBHOCTH (pepMEHTOB. MOAYIAIMS aKTUBHOCTH (PEPMEHTOB
3a CUET CBA3BIBAHUS JINTAHOB: aKTUBATOPHI U MHTHOUTOPBI. Buabsl ”HTHOMpOBaHUS.
Perynsuust akTUBHOCTH ()EPMEHTOB 3a CUET O€JIOK-OEIKOBBIX B3aMMOICHCTBUM M
accolMalu/AUCCOUUANM  CYObEIUHUL], YaCTUYHOIO MPOTEONHN3a, OOpaTUMBIX
KOBaJICHTHBIX Moudukanuii (pochopunrpoBaHue).

o [lonsaTre 0 MeTabOINYECKUX MYTAX, CKOPOCTh-TUMHUTUPYIOIINX PEAKIMSIX,
PETyJIATOPHBIX (hepMEeHTaX.

e VYrineronabl. MoHocaxapulbl U Aucaxapuibl. JIMHelWHas W UUKINYECKas
(dopMbl MOHOCaxapuzoB, cTepeon3zomepbl. OOpa3zoBaHHE AMCAXapHUIIOB, BUIbI
TIIMKO3UAHBIX  cBsizeil. DYyHKIMU: SHEPreTMYecKuil  MeTaboyiu3M, CHHTE3
HYKJIEMHOBBIX KMCJIOT, y4aCTHE B PACIIO3HABAHUM KJIETOK U PELEIITOPOB.

e [losmcaxapuapl:  JUHEHWHBIE W Pa3BETBIEHHBIE, TI'OMO- U
rereponoiucaxapuapl. Kpaxman, TINIMKOreH, JEKCTPaHbl, LEJUII0JI03d, XHUTHH.
OyHKIMK: 3amacaHue »HHEePruM, oOpa3oBaHUE KIETOYHBIX CTEHOK, CIH3EH,
BHEKJIETOYHOTO MaTpUKca (CTpyKTypHasi poJib). KoHbroraTel yrieBo1oB ¢ OeIKkaMu
U JIUIUJAMU.

e HykneoTuabl M HyKIE€MHOBblE KHUCIOTBL. CTpyKTypa, HOMEHKJIATypa M

CBOMCTBa HyKJIeoTUA0B. PochonudrdupHas CBsA3b, MOHATUE KOMIUIEMEHTAPHOCTH



Hykieotuanbeix nene. Ctpykrypa JHK u PHK. MetunupoBanue a3oTHUCTBIX
ocHoBaHuil. DyHKIMU CBOOOJHBIX HYKJIEOTHAOB B KieTke: AT®D, pemokc-
koakropsl (HAJIH, HAJI®H, FAD), tAM®.

o Jlununel. JKupHBIE KHCHOTBI: HACBIIMICHHBIE W HEHACHIIICHHBIE.
Tpuanunriuuepuibl Kak SHEPreTUUECKUi pe3epB KIETKA. CTPYKTypHBIE JIMIUABI
meMOpaH. Jlunuaer apxeit. Crepunbl. CUTHAIBHBIE JTATHAIBL: GoCcHaTHAMIAHOZUTOM
Y DUKO3aHOUbI, CTEPOUIHBIE TOPMOHBI. XMHOHBI KaK MEPEHOCUYMUKH AIIEKTPOHOB.

e CrpoeHue Ouonornyeckux MemOpaH. JlunuaHelii OUCIIONW, MEMOpaHHBIC
6enku. Tpancnopt BemiecTB yepe3 MeMOpaHbl: mpocTas u obserdeHHas auddysus,
AKTUBHBIN TpaHCTIOPT. CUMIOPT U aHTUNOPT. [IepBUYHBIN U BTOPUUHBIN AKTUBHBIM
TpaHCcopT. AKBanopunbl, Harpuii-kaineBass AT®daza, ABC-nepeHOCUHKH.
HNonodopsr.

® OcHoBbl OnosHepretukn. AT® kak ‘“sSHeprernyeckas BatoTa” KIETKH.
OKUCIIUTENBHO-  BOCCTAHOBUTEIIBHBIE  PEAKIIMM KAK  HWCTOYHHUK  DHEPIUMU.
TpancmemOpaHHas pa3HOCTh JJIEKTPOXHUMHUYECKUX TOTEHIIMAIOB TMPOTOHOB,
MPOTOH-JIBUXKYIIAsl cuia. ['eHnepaTopbl MPpOTOH-ABMKYIIEH CUITBI Ha OMOJIOTHYECKUX
MeMmOpaHax. AT®-cuHTa3a 1 OKHCIHUTENBHOE B (OoTO-PochOoprIIMpOBaHHE.

e OOMEH YIJIEBOJIOB M IIEHTPaNbHBIN TyTh Katabomm3Mma. Paciiernenue
MoJMCaXxapuioB, TPAHCIOPT TJIOKO3bl B KIETKU. [JIMKOTeH. ASBpOOHBIM WU
aHa’pOOHBIN  rauKonu3. [lupyBaTneruaporeHa3Hblii  KOMIUIEKC W IUKII
TPUKApOOHOBBIX KHUCHOT. [nrokoHeoreHe3. CKOOPAMHUPOBAHHAS —PETYJIALMS
TJIMKOJIM3a W TJIOKOHEOTeHe3a, CHUHTe3a Y MOOWJM3AIMKM TJIMKOTEHA Kak
WJUTIOCTPAIIHS OOIIMX MPUHITUIIOB PETYJIAINA METa00IMYECKHUX My TeH.

e OOMEH XKUPOB M KUPHBIX KUCIOT. JIMMIOMPOTEHHBI TJIa3Mbl KPOBH Kak
IIEPEHOCUYUKH JKUPOB M APYrux JunuaoB. Pacmemnenue xupos. Mcnonp3oBaHue
JKUPHBIX KHUCJIOT JUIsl 3amacaHusl SHEPruu, OeTa-OKUCICHHUE KUPHBIX KHCIOT.
OOpa3oBaHUE U OKUCIIEHHE KETOHOBBIX TeNl y MieKonuTaromux. CUHTE3 JKUPHBIX
KHUCJIOT.

e OOmeH a3zota. CBs3b KaTabOIM3Ma AMUHOKHUCIIOT C YTIAEBOAHBIM OOMEHOM.

3KCerI_[I/I$I aMMHaKa XMBOTHBIMU, OpHHTHHOBBIﬁ ITHKIJI. I_[I/IKJ'I a30Ta B IIPUPOAC:



a30T(UKCcaTOPbl, HUTPU(DUKATOPHI U JCHUTPUPHUKATOPHI, aHAMMOKC. BkitoueHue
a30Ta B OHOMOJIEKYJBI: TIIyTAMHHCHHTETa3a W TJyTamMaTcuHTaza. buocunres
AMUHOKHUCIIOT, 3aMEHUMBbIE U HE3aMEHHMbIE aMUHOKHCIOTBHI Y MIIEKOIMUTAIOLIUX.
buocuHTe3 Apyrux azorcoaepikaluxX COCAMHEHUN M3 aMUHOKUCIOT: OMOTeHHbIE
aMUHBI, TOPQUPHUHBI, HYKJICOTU Ibl. DEPMEHTHI CHHTE3a HYKJICOTUIOB KaK MUIICHH
IUISl XUMUOTEPANIEBTUUECKUX TIPENapaToB.

e dotocunTes. bakrepuopononcut, (HOTOCHHTETHUECKHUE HENH Ty PITYPHBIX
U 3CJICHBIX CEpHBIX OakTepuid, HHMaHOOakTepud u pacTeHuil. OKCUTeHHBId U
aHOKCUTeHHBI (porocuuTe3. DortodochopunupoBanue. Peakunu accuMHUISAINAA
yraepoJa, uki KaneuHa u ero cserozasucumas peryssnus. @oronsixanue, C3 u
C4 ¢dorocunTes. BzaumocBsa3p MeTabOIMYECKUX NyTe OOMEHa YIJIEBOJIOB Y
pacTeHuil.

Pazoen “Obwasn 6uonoeus™

e Cucrematuka u OuopazHooOpa3uu xkuBoro mupa. Knerounas teopus.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTUUYECKUX U DYKApUOTHUECKUX KJIETOK. OOmmii
IUTaH CTPOEHUS OaKTepUaANIbHOMN KIETKH.

e BHyTpHUKJIETOYHBbIE OpraHeuibl 3yKapuoTUYecKod kietu. CTpoeHue u
bynkuuu sapa kietku. Anpeimko u pubdocomsl. IIIC, komrmuiekc [Nombmxw,
JU30COMBI, BAaKyoOJId M TEPOKCHCOMBI — 3JEMEHThl BaKYyOJSIPHOM CHUCTEMBbI
BHYTPUKJIETOYHOTO TpaHCHIOPTa. MUTOXOHAPUU U IUIACTUIBL: CTPOEHUE, QYHKIUH,
runore3a cumbOuorenesza. llutockener. LlenTpuonu. OpraHennabl ABMKEHUS —
pPECHUYKU U KIyTUKH. OCOOEHHOCTH CTPOCHMS >KMBOTHOM, PACTUTEIBHON W
rpUOHOMN KIIETKHU.

o JKuzHeHHbIN UK KIeTKU. OCHOBHBIE MPOLIECCHI KU3HEACSITEIIbHOCTU B
MPECUHTETUYECKUM, CUHTETUYECKU WU TMOCTCUHTETHYECKuW mnepuona. CTpoeHue
XPOMOCOM H INTOUJAHOCTH KJIETKH. [IOHsATHE O TOMOJIOTMYHBIX XPOMOCOMAX.

e Crnioco0bl iefieHus KIeTKU. buHapHoe fefieHrne NpoKapuoTHUECKOU KIIETKH.
MuToTnueckoe aenieHue kieTok. Merno3. Konbroramnust 1 KpOCCUHTOBED.

e becronoe U MoJI0BOE€ Pa3MHOKEHUE — XapaKTEPUCTUKA, TPEUMYILECTBA U

HCOOCTAaTKH. HpHMepr Oecrnonoro PAa3MHOXKCHUA: MHTOTHYCCKOC [CJICHUC,



cnopyisauus,  ¢parmMeHtauus.  IlomoBoe  pasMHOxkeHue.  ['amerorenes.
OmnonorBopenue. [lapreHorenes.

® Tumbl pelyKIuu 4ucia XpoMocoM. ['aMmeTndeckas peayKuus Ha IpuMepe
’KU3HEHHOI'O IIMKJIA )XUBOTHBIX. Crioprueckas peqyKuus Ha IPUMEPE KU3HEHHOIO
LMKJIa pacTEHUH. 3UTrOTHYECKas pPEAYKIUS Ha MpUMEpPEe >KU3HEHHOIO LHUKIIA
npocTeuIux. TUIIBI OHTOTeHEe3a: MPsIMOe U HETIPSIMOE pa3BUTHE, C MeTaMop(ho30M
u 6e3 meTamopdo3sa.

e [loHATHE HACIEACTBEHHOCTH M HM3MEHYMBOCTH. THIIBI M3MEHYUBOCTHU:
MoU(UKaIMOHHAs, KOMOMHATUBHASL U MyTallMoHHas. [loHsATHE BUAA U MOMYJISALUH.
Kputepun Buja. Bo3HUKHOBEHUE PUCIIOCOOJIEHNH B pe3ysIbTaTe B3aUMOACHCTBUS
ABOJIIOIIMOHHBIX (PAaKTOPOB. ApoMopdh03bl U UCOaTaNI TAIIUH.

e [IpeaMeT 1 OCHOBHBIE BEXH B UICTOPUU PA3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.
Omneitell puddura n Yeitza. Otkpeitue crpykrypsl JHK Yorconom u Kpukom.
LlenTpanpHasiiormMa MOJIEKYJspHOM  Ouonornu. OOmWUMN MJIAH  CTPOECHMS
HYKJIEMHOBBIX KUCJIOT.KOMIIEMEHTapHOCTh a30TUCTBIX OCHOBAaHMW. Pasznmnuus B
ctpoennn PHK (cnoxHasBTOpUYHas M TpETUYHAs CTPYKTypa, OCHOBHBIE BUbI
PHK) u JHK(xommiemeHntapHocTh u anTunapamienbHocts). dopmer JJHK.
OcnoBuble pynknuu/IHK n PHK.

e Kak J/IHK xpanut HacienctBeHHyr0 MHpopmanuio? ['eHeTUYecKuil KOJI.
CBoOMCTBareHeTUYECKOro  Koja, TalJiuila TeHEeTHYeCKOro Kojaa. Bapuanuu
YHUBEPCAIbHON

KOJUPOBKM Yy MPOKAPUOT M B IOJTYaBTOHOMHBIX oprasHeiax. CiIoKHOCTH
ONpe/eNeHUs] TOHATHS «reH». Pa3sHooOpasue TE€HOMOB MKUBBIX OPTaHHU3MOB.
Oco0OEHHOCTH BHUPYCHBIX, NPOKAPUOTUUYECKUX M IYKAPUOTUYECKUX T'€HOMOB.
Oneponbl  npokapuoT. IIpepbIBUCTBIE TE€HBI JYKapHOT (3K30H-MHTPOHHAS
CTpykTypa). O011as CTpyKTypa reHoMa 4eJIOBeKa.

o Permumkanusa JIHK. I[losykoHcepBaTMBHBIM MEXaHWU3M, JUAUPYIOLIAS H
OTCTAOIIAsl LIENH, BUJIKA PEIUIMKALWW, HAIPABJICHUE €€ JBUKEHUS, CONPSIKEHUE
cuHTe3a JByX weneld. OCHOBHbIE (EPMEHThl PpEIUIMKALUMU: TONOW30MEpasbl,

xenukasbl, mnpaimasel, JIHK-nmomumepass, PHKa3pi, nwurasel. OcHOBHbIE



xapakrepuctuku JIHK-nonuMepas: nporueccuBHOCTb M TOYHOCTb, TOMTOJTHUTEIbHBIE
(epMEeHTAaTUBHBIE AKTUBHOCTH, CpAaBHHUTEIbHAS XapaKTEPUCTUKA OCHOBHBIX
nosmmmMepas. OpUKUHBI PETUTHKALUH.

® OCOOEHHOCTH pEIUIMKALUU KOJBIEBBIX MPOKAPUOTUUYECKUX U JIMHEHUHBIX
AYKapUOTUYECKHX TeHOMOB. [IpobieMa HemoperuiMKanuu KOHIIOB XPOMOCOM Y
aykapuot. Tenomepasa, Te1oOMeEpa3HbIE TEOPUU CTAPEHUS.

o (OcCHOBHBIE BHIBl MYyTalUWW: TE€HHbIE (TPAaH3ULUUU U TPAHCBEPCHUH,
CUHOHUMHUYHBIE W HECHMHOHUMHUYHBICE MYTallMU), XPOMOCOMHBIC, TI'E€HOMHBIE.
OcCHOBHBIE TPUYMUHBIMYTAINI Kaxkaoro Buaa. [IpumMepsl 3a00€BaHMii, BEI3BAHHBIX
MyTauusMu (T€HHBIE -MYKOBHCLMJIO03, XOpes XaHTHUHITOHA, XPOMOCOMHBIE —
cunapoM Jlexxena, reHomHble —cuHApoM JlayHa, Knsiindensrepa, llepuesckoro-
Tepuepa). [duarnoctukanocurensctBa wmytanuil. IIHP — npunoun wetona.
CexBenupoBanue /JHK.

e Penapanusa JIHK. OcHOBHBIE MEXaHU3MBI pEMApavi OJHOLIETIOUYEUHBIX
nopexaeHuidn BER, NER, MMR. OcHOBHblE Me€XaHU3MBbI penapanuu
JIBYLETIOYEYHBIX TOBPEXKACHUN — HETOMOJOTHYHOE CIIMBAaHUE KOHLUOB H
rOMOJIOTUYHAs] peKOMOUHALIHSL.

e ['omonornyHas u cat-cienuduieckas pexomounamus. Kpoccunrosep.
VDJ-pexomOuHaIus Kak OCHOBa OTPOMHOTO PA3HOOOpa3usi aHTUTEIL.

e TpaHCKpUNIMS, €€ OCHOBHBIE NPHUHIMIBL, MTPOMOTOPHI, (EPMEHTHI.
OnepoHBITPOKAPUOT, PETYIIALUSA UX PAOOTHI.

® (OCOOEHHOCTH TpaHCKPUIIMU 3yKapuoT. [IpomMoTopsl, 3HXaHCEpHI,
TpaHckpunimoHHeie ¢akropsl. [Ipomeccunr PHK. CrumaiicuHr, ero OCHOBHBIC
MEXaHHU3Mbl, ydactue manbix siaepHbix PHK. AnbTepHaTHBHBIN CIUIAMCUHT, €ro
OMOJOTMYECKOE 3HAYEHUE.

e MetmmmpoBanue JIHK kak cmoco0 perynmsamwm tpanckpunimu. SmC u
ShmC ocHOBHBIE TPOAYKTHl METUJIMPOBAHUSA-AEMETHIMPOBAHUSA Yy 3SYKapHOT.
OcHoBHBIE (hepMeHThl MeTuianpoBaHus-neMmerunupoBanuss — DNMT wu TET.

O6p ATUMOCTb MCTHUJIMPOBAHUA, CTOXACTHYCCKAad MOJCIbL MCTUIIMPOBAHUAA.



Moaudukanuy TUCTOHOB. [MCTOHOBBIM KoJA. 3HAYEHHWE AMUTCHETUYECKOM
PEryJIALUN SKCIIPECCUU TEHOB.

e Perynsropusie PHK. PHK-nepexmouarenu npokapuor. MuxpoPHK.
Caitnencunr, oo MmexanusM. Si- u sh-PHK, ux ucnonb3oBanue 11 HOK/1ayHa
reHoB. Jlnuueble Hexkomupyromme PHK. HMuaktuBamus — X-XpoMOCOMBI
miuekonuTatomux PHK Xist.

e PaznooOpasue Hekoaupytomiei JIHK denoseka. [lceBnorensl, moBTOpHI, UX
pasHooOpasue. MoOWIbpHBIE dJIEMEHThI, UuX Kiaccudukamus. Pazmmunbie
MEXaHHU3MBI IIEPEMEILEHHUN 110 TEHOMY.

e Tpauncnsmus. Ctpykrypa 3penoit MPHK sykapuot, QpyHkium kamna u noiau
A-xBocta. Ctpyktypa u coctaB pudocom, 70S u 80S puOOCOMBI, MOJHUCOMBI.
Crpyktypa u ¢pysnkiuonanbubie yuactku TPHK. AMunoanunupoBanue. OCHOBHBIE
CTaauu

TpaHCJSIIMK  (MHUIMALIMS, OJIOHTalus, TepMuHaus). Pasnuuus B
MEXaHU3Max HHHUIUALMU y TPO- M JOYKAPHUOT: IOCIeH0oBaTeNbHOCTH [llaitHa-
JlanbrapHo, poJib K31a U UHULIMATOPHBIX (PaKTOPOB.

e MexaHnusm »sioHranuu Tpanchsuuu. A-, P-, E-caliTel pubocoMBI.
Pa3znuuHble cTaaAnK TPAHCISUMU KaK MUILIEHU JJIs1 Pa3HbIX KJIACCOB aHTUOMOTHKOB.
PubocomubIil mpoaliIMHT KaK METOJ HMCCJIEIO0BAHHUS MEXaHU3MOB TPAHCISALIUU.
KoTtpancnsiimoHHOE  CBOpauMBaHME  NOJMIICNTUAHOM  LENH,  IIAlEpPOHBI.
[TocTTpancasauroHHble MOAU(UKAIMU OEIIKOB, UX OMOJOTHYECKOE 3HAUCHHE.

e buosiornueckoe 3HaueHue pAerpagaumu PHK: perymsamus skcnpeccun
I'€HOB, KOHTPOJIb KadyecTBa M 3amura oT uyxepoaubix PHK. Perynsauunsa Bpemenn
xku3an PHK. Ponp nmomnA nHa 3°-koHmax y MPHK y mpokapuor m sykapuor.
Ocob6ennoctu MPHK ructonoB m ux pacmana. Koporkoxkusymme MPHK ¢ AU-
OoraTeiMu curHanaMu pacnaga. Kontposis kadectBa Hekoaupytomux PHK (pPHK,
TPHK, snepubix u siapseimkoBbix PHK). PHK-unTepdepennus: nerpanamus mPHK
¢ nomouipto Mukpo- PHK s perynsinum sxcnpeccun COOTBETCTBYIOIMX I'€HOB U

nerpanamus gyxxkepoaHoit PHK maneimu unrepdepupyromumu PHK.



e  [locrrpancisumonnbie  mMoaudukanuu  (IITM)  GenkoB,  ux
(GyHKIIMOHAIBHOE 3HAUCHKE: U3MEHEHNE KOH()OpMaInH, TOKAIU3aIMH, aKTUBHOCTH
OCIIKOB,  pEryJsiiui  OCNOK-OCTKOBBIX  B3aMMOJICUCTBHM W KOHTPOJIb
IPOJOJDKUTEIBHOCTH KU3HU OenkoB. OcHoBHble Buabl I[ITM u mnpumeps
(U3MOIOTUYECKOTO 3HAUCHUS ISl KaXKI0N U3 MOAU(PHUKAIUN: TITMKO3UINPOBAHHE,
aleTWINpoBaHue, MeTwinpoBanue U dochopunupoanre. CyMOUTUPOBAHHE U
yOMKBUTUHUIIMPOBAHUE, UX (PHU3HOJIOTUYECKOE 3HAUCHUE.

e Jlerpanamusi O€JKOB: PEryJsIliUsl UX AKTUBHOCTH U BPEMEHHU KHU3HHU.
[TocTTpaHCIALMOHHBIA TPOTEOIUTUYECKUN TPOLECCUHI (aKTHBALMs OEIKOB-
OpPEIIIECTBEHHUKOB,  OTUICIUIEHUE  CHUTHAJIBHBIX  IOCJIEJI0BATEIbHOCTEH).
ABTonporeonus. JInzocomansHas nerpanamus 6enkoB — aytodarus. [[poreacomuas
aerpanauus OeJIKOB: CTPYKTypa MPOTEaCOMbI, MEXaHU3M €€ pabOThI.

e Poib YOMKBUTMHWIMPOBAaHHSA B MPOTEACOMHOW Jerpajanuu Oelnka.
YOuKBUTHH- He3aBUCHMAs Jerpajgauus OenkoB B mporeacomax. Ilpumepsl
3a00JIeBaHUH, CBSI3aHHBIX C HAPYILIEHUEM MPOTEACOMHOMN Jerpaialiuu.

Pazoen “Dusuonocus uenosexa u srcugommvix”’

J @u3HOJIOTUs LEHTPAJbHOM HEpPBHOW cHUCTEMBI. CTpoeHHWE W THIIBI
HeillpoHa, HEHPOHHBIE CEeTH, MOHATHE O pedrekce, pedreKTopHas ayra.
Topmoxkenne. OKKIIIO3USI U1 KOHBEPreHUMs. THIIBI CUHAICOB. THIIBI pelEnTOPOB.
Cucrema BTOPUYHBIX MECEHXKEpPOB, cTpoeHMe u (pyHkuus G  Oenkos.
AnLeTnnxoaMHepruyeckas, CEpOTOHUHEPTUYECKas, HOpaJpeHepruyecKas,
rilyTaMarepruyeckas, MenTUIepruyeckas CHCTeMbl MO3ra, HX (QYHKIUH,

pEeLenTophl, MEAUATOPHI.

o OHJ0KpuHHAas cucreMa. ['ymopanbsHas peryisuns. OCHOBHBIE TPYIIIIBI
TOPMOHOB.
° Bropuunbie  meccenmkepbl.  JKene3pl  BHYTPEHHEHW  CEKpPELUH,

BBIJICIIIEMbIE TOPMOHBI M WX (PYHKIIMOHAJIbHASI POJIb. Perymnsius AesTenbHOCTU
JKeJle3 BHYTPEHHEN CEKpeluu. TpOnHbIE TOPMOHBI.
J EcrectBennbii umMmyHuter. llatoreH — y3HawmmMe MOJIEKYJIbI,

JOoKaJIn3anus B KIICTKaxX



o MMMYHHOI CHCTEMBI, POJIb B Y3HaBaHWM MATOT€HOB W Pa3BUTHUU
MMMYHHOTO oTBeTa. CuCTeMa KOMIUIUMEHTa, UHTUOUTOPBL. AHTUTEIA, CTPOCHHE,
ydacThe B HMMMYHHOM OTBeTe. ['€HeTHKa HMMYHOIJIOO0YJIMHOB, MOJICKYJISpHBIC
MEXaHU3MBbl pa3HOOOpa3usi aHTUTEN, UMMYHOTJI00yIuHB uanddepenunporka B
kieTok. Perentopel T KJI€TOK, y4acTHe B MPEACTaBICHUM OEIKOBBIX aHTUTCHOB.
Ponp  BcnomorarenbHbBIX ~ MOJIEKYJd B pealM3alli  CUTrHana  AHTUIEH-
MPEACTABISIIOUINE CTPYKTYPBI KJIETOK UMMYHHOR CHUCTEMBI — aHTUT€HBI IJIABHOT'O
KOMILJIEKCa TUCTOCOBMECTUMOCTH, POJIb B MPEJICTABICHUN OCJIKOBBIX aHTUTCHOB,
IF€HETUKa aHTUI'€HOB THMCTOCOBMECTUMOCTH. JIMMQOKMHBI — Kiaccudukanus,
CTPOEHHUE, POJIb B PEAKLUAX KJIETOK UMMYHHOM CUCTEMBI.

o KpoBooGpamienue. Ctpoenue cepamna TermaokpoBHOro. CepacdHblid
uuki. ABTomatus; Boautenn purma. lIpoBopsmias cucrema cepaua. ATpuo-
BEHTPUKYJISIpHAs 3aepkKa M €€ (PYHKIMOHANBHBIA CMbICH. MEXKIETOUHbIE
KOHTAKThl; COOTHOILIEHHWE MEXIy JUIMTEIBHOCTBIO NOTCHIMAIA JEUCTBUS U
COKpAIllEHUs. JJEKTpoKapauorpamMmma. MexaHu3Mbl PEryJsiiud  CEPACHYHOMN
JEsITeIbHOCTU: MUOTE€HHbIE MEXaHU3Mbl, MECTHbIE BHYTpHCEpACUHbIE pe(IIEKCHI;
AKCTpaKapauaIbHbIe MEXaHU3Mbl HEPBHOM peryyauuu. BiusHUs cUMIIATUHYECKUX U
MapacUMIaTUYECKUX HEPBOB Ha cepAue. OCHOBHbIE MPUHIMIBI T€MOJAUHAMUKA U
(akTopbl,  ONpelNeNsIONIMEe  BEJIWYMHY  KpOBSHOrO  jAaBieHus.  OOmas
XapaKTepUCTHKAa W3MEHEHUN [JaBIICHUS W JIMHEMHOM CKOPOCTM KpPOBOTOKA B
pPa3IMYHBIX YaCTSIX KPOBSAHOIO pyciia. ApPTEpHOibl, KANWUISPHBIA KpPOBOTOK.
BeHo3HbI1 KpOBOTOK M ero ocoOeHHocTd. MHHepBanus cocynoB. BynbOapHblit
COCYJI0- JIBUTaTEIbHBIA LIEHTP; OCHOBHBIE PEQPIIEKCOTEHHbIE 30HBI COCYAMCTOIrO
pycia. MexaHu3Mbl TepepacnpeneneHuss KpoBH. ['yMOpaJbHbIE MEXAHH3MBI
peryssiiuu KpOBOTOKA.

o [MumeBapenue. CTpoeHre NUIIEBAPUTEIBLHOTO TpakTa. OCcOOEHHOCTH
MUIIEBAPEHUS B PA3IMYHbBIX OTAENAX KEIyJOYHO-KAIIEYHOro TpakTa. HepBHbIE U
rYMOpaJIbHbIE MEXAHM3Mbl PETYJSLUU JKETyJIOYHOM CEKpeUuu U CeKpeluuu

NOJKETYTIOUHOM skenie3bl. CTpoeHue KuleyHoW BOpcuHKU. [IpucteHouHoe



(MeMOpaHHOE) MUILIEBAPEHUE, €T0 CMBICI U 3HaueHue. MexaHU3Mbl BCaChIBaHUS;
0COOEHHOCTH BCACBIBAHUSI aMUHOKHUCIIOT, YTJIEBOIOB U KUPOB. PoJib neueHu.

o Boinenenue. I[louku. Ctpoenue HedpoHa. OCOOEHHOCTH MOYEHHOTO
kopooOparenus. KiyboukoBas ¢uibTpanus, KaHaJbIIEBbIE peadbcopOIus
cekpenusi. AKTHBHasi peaOcopOIusi HAaTpUsl U CONPSKEHHBIM TPaHCIOPT BOJBI.
[IpOoTHBOTOYHO-TTIOBOPOTHAS CUCTEMA U €€ POJIb B MEXAHU3MAX KOHLICHTPUPOBAHUS
Moud. Perymnsuusi BbIAEIUTENbHON (YHKUMUA MOYKU. PONb MOYKH B peryisiuuu
apTepUATBHOTO JTABJICHUS " OCMOTHYECKOTO JIaBJICHUS IJ1a3MBI.
AHTHIEYpETUYECKUH  TOPMOH, CHUCT€Ma PEHHH-aHTMOTEH3MH-AJIbJIOCTEPOH,
ATPUONEITH/I.

1.2 TIncbMeHHBIH 3K3aMeH (XuMusi)

Pazoen «Heopeanuueckas xumusy

° Crpykrypa Ilepuoanueckoit cuctemsl .M. MeHnneneeBa u ee CBs3b €
AIIEKTPOHHOU

CTPYKTYpOU aTOMOB, 3aKOH Mo3nu. [lepnoagnyHoCcTh B NU3MEHEHUN BEITUYUH
pagnyCcoOB, SHEPTUHU

MOHM3AINHU, CPOJCTBA K DJIEKTPOHY, SJIEKTPOOTPHULATEIBHOCTH aTOMOB B
rpynmne 1 no nepuony. llepuoandyHocTs B ”3BMEHEHUM CBOMCTB MPOCTHIX BELIECTB U
OCHOBHBIX KJIACCOB XUMHUUYECKUX COSTUHEHUU (OKCHUIBI, TUIPOKCHU/IbI, TAJIOTCHUIBI ).
BeprukanbHble, TOpU30HTAIIbHBIE W JWArOHaJIbHBIE aHaioruu B [lepmoamueckon
CUCTEME.

° OCHOBHbBIE THUIBI XUMHYECKON CBSI3U. XaAPAKTEPUCTUKU XUMUUYECKOM
CBSI3U B MOJIEKYJIaX:

AHEPrusl, JJIMHA, BAJCHTHBIA yTOJ, MOPSAOK (KPaTHOCTb) U MOJSIPHOCTb.
[Ipencrasienue o

ruopuan3alu aTOMHBIX opOuTayiei. I'eoMeTpusi MHOTOATOMHBIX MOJICKYJI:
mozenb [ 'uinecnu Ha npumepe vactuil H20, SF4, [Cl4—.

o OcHOBHBIE TIOJIOKEHHUSI METOJa MOJEKYJSpHbIX opOutaneit (MMO).

Metox MO JIKAO.



JIByX1IEHTpOBbIE JBYXDJIEKTPOHHBIE MOJIEKYJISIPHBIE opOuTaNu.
DHepreTU4ecKkue  JuarpaMMbl  JIByXaTOMHBIX  TFOMOSIAEPHBIX — MOJIEKYJI,
00pa30BaHHBIX 3JeMeHTaMu 1-10 u 2-10 nepuoioB. Koppenduun Mexay nopsaKkoM
CBSI3H, DHEPIUeil HOHU3AIMU U MarHUTHBIMU CBOMCTBaMH Ha mipumepe yactui, O2+,
02, 02—, 022

o OCHOBHBIE MOHATHUSI XUMUN KOMIUIEKCHBIX COEAUHEHU: [IEHTPAJIbHBII
aTOM M €ro KOOPAMHAUMOHHOE YHUCJO; JINTAH[bl, I€HTAaTHOCTh, JTOHOPHBIN aToM,
BHYTPEHHSISI W BHEIIHSS KOOPAMHAIMOHHBIC cepbl. M3omepus KOMITJIEKCHBIX
coenunennii. [loHaTue o KiIaccuPpuKauu KOMIUIEKCHBIX COCIUHEHUN. XeTaTHBIN
adpdext. Teopus kpuctammueckoro mnons (TKII). Cummerpus d-opOutanei.
N3menenue »sHeprum d-opOutaneii B chepuyECKOM, OKTa’APUYECKOM H
TETPadIPUUECKOM TI0JI€ JIMTaHJ0B. DHEPrusi CTaOWUIU3alUU KPUCTATUIMYECKUM
nonem (OCKII). BiusHue Ha BeIWYUMHY OHHEPIUM PACIIEIUVIEHUS MPUPOBI
[EHTPAJIILHOTO aToMma (3apsjaa, pajauyca, SJIeKTPOHHONW KOH(UTypaluu), TPUPOIbI,
YHUCJIA ¥ PACTIIOJIOKEHNS JINTAHA0B. CIEKTPOXUMUYECKUH PSIA.

Pa3zoen «Ananumuueckas xumusy

. OCHOBHBIE XapaKTEpPUCTUKHA METOJIOB XUMUYECKOT0 aHanu3a. [Tonsarue
O CHCTEMaTHYECKMX U CIy4allHbIX MOTPEIIHOCTAX XHUMHUYECKOrOo aHalu3a.
Craructuueckass 00paboTka pe3yapTaToB U3mepenuil. [IpeacraBurenbHas mnpooda.
Pazmep u crioco6s1 0TO0pa npoosl. [ToaroroBka mpooOsl K aHATHU3Y.

o N neanbHble U peanabHble CUCTEMbI. AKTUBHOCTh, PABHOBECHASI 1 001Ias
KOHIIEHTpaluu. TepMOguHaMH4YecKas W  KOHIIEHTPAIMOHHBIE  KOHCTAHTHI
paBHOBecuidl. KucnotHo-ocHOBHOE paBHOBecue. COBpEMEHHBIE MPEACTABICHUS O
KHUCJIOTax u OCHOBAaHUSIX.
OCHOBHBIE TOJIOKEHUSI KUCIIOTHO-OCHOBHBIX Teopui bpencrena-Jloypu u JIstouca.
BnustHue npupoabel pacTBOPUTENEN HA CUITY KUCIIOT U OCHOBaHWW. Husemmpyrommin
u nuddepennupyronuii d3pdextor pactBopurteneil. bydepHbie pacTBopbl M HX
CBOMCTBA.

KucnorHo-ocHoBHOe  TuTpoBanue. HWHnaukatopel.  OnpeneneHue  KUCIOT

(MHAMBUAYATBHBIX U UX CMECEil) U OCHOBaHUM (MHAUBUAYAJIbHBIX U UX CMECeH).



J Kowmmnekcuble coeanHenus. PaBHOBecHe KOMILIEKCOOOpAa30oBaHUS U
€ro KOJIMYECTBEHHBIC XapaKTePUCTUKH. AHanuTh4ecku BaxkHble cBoiicTBa KC.
IIpruMmeHeHne KOMILUIEKCOB B XMMHYECKOM aHaim3e. KoMmIiekcoOHOMeTpruuecKoe
TUTpOBaHUE. MeTalioXpoMHble UHAUKATOPHI. [IpsaMoe, oOpaTHOE, BRITECHUTEIHHOE
M KOocBeHHoe  TuTpoBaHue. CrocoObl  TOBBIIICHUS  CENEKTUBHOCTH
KOMILIEKCOHOMETPUYECKOTO OTPEICTICHUS JIEMEHTOB.

J OxucnurensHO-BoccTaHOBUTENBHBIE (OB) peakuuu. OB a51eKTpoaHbIi
ITOTEHIMA
(craHapTHBIN, paBHOBECHBIM, (HOPMaNbHBIN), (AKTOPbI, BIMSIOINIME HA HETO.
KoHcranThl
paBHOBecus 1 Hanpasiienne OB peakunii. OB-tutpoBanue. CriocoObl onpeaeneHus
KOHEUYHOM TOYKH TuUTpoBaHus. WMuaukatopel. Merogsl OB TUTpoBaHMS:
TUXPOMATOMETPHS, HOTOMETPHS, IEPMAHTAHATOMETPHUS.

o I'eteporeHHoe paBHOBECHME B CHCTEME OCaIOK — pacTBOpP.
[IpousBeneHne pacTBOPUMOCTH, PACTBOPUMOCTh, (DAKTOPHI, BIUAIOIINE Ha
pacTtBopuMOCTb. OOpa3zoBaHue, CBOMCTBA, YCIOBUS MOTYUYEHUS KPUCTATNIMYECKUX U
aMOp(HBIX 0CAJIKOB. 3arpsA3HEHUE OCAJIKOB M ITyTH €r0 yCTPAHEHHUS.

o I'paBuMeTprUECcKUi aHAIN3: CYIIHOCTh, IPEUMYIIIECTBA U HEJOCTATKH
METO/a.

[Ipumeps! onpenenenumii.

. Meronbl pa3aelieHds U KOHUEHTPUPOBAHUSA B XMMHUYECKOM AHAIIU3E.
OKCTpaKIusl.

Xpomarorpaguueckue MeTonabl aHanm3a. Knmaccuduxanuum MeTonoB MO pa3HbIM
ITPUHLIUIIAM.

° OcHoBHBIE XpomaTorpaduyeckue mapaMmeTrpbl. KauecTBeHHBIH U
KOJIMYEeCTBEHHBIM aHanu3. ['a3oBas xpomatorpadus. CopOEHTBI M HOCHUTEIH.
Mexanusm pazaenenus. Jlerekropsr. O0IacTi MpUMEHEHHUS.

o Kunkoctnas xpomarorpadus (KX). Bumer XX. Ilpeumyinectsa

BXX. HopmanbHo- (da3oBbiii u oOparnieHHO-(a30BbIli  BapuanThl BXKX.



[ToaBuKHBIE M HEMOABMXHBIE (pa3bl, IPUHIUIILI UX BbIOOpa. JlerekTopsl. Obnactu
MIPUMEHECHUS.

o DNeKTpoOXUMHUECKHE MeToabl aHanmu3a: OOmas XapaKTepUCTHKA,
knaccudukanus. [IpsMast TOTEHIIMOMETPUS U TOTEHIIMOMETPUUECKOE TUTPOBAHUE.
N3mepenne  morenmmana. Kimaccudukanus  MHANKATOPHBIX — AJIEKTPOJOB.
[IpakTyeckoe npuMeHeHHe MOHOMETpUH. KyJTOHOMETpHS U KYJIOHOMETPUUYECKOE
TUTPOBAHHUE. Teopernueckue OCHOBBI. [IpakTueckoe MIPUMEHEHUE.
Bonbramnepomerpus. XapakTepUCTHUKNA BOJbTaMIEPHOW KpHuBOil. COBpEMEHHbBIE
BUJIbl BOJBTAMIIEPOMETPUH, MPEUMYIIECTBA U OrPAHUYECHUSA IO CPABHEHUIO C
KJIACCUYECKOH moJisiporpadueil. AMIepoMeTpruiecKkoe TUTPOBAHUE.

° CneKTpoCKONMUYECKUE METO/IbI a”Hajau3a. Knaccuduxanus
CIIEKTPOCKOMTMYECKUX METOJIOB IO MPHUPOJE YACTHUI], B3aMMOJCHCTBYIOIIMNX C
M3JIy4YEHUEM, XapaKTepy Mpollecca, JUana3oHy 3JeKTPOMarHUTHOTO U3y YEHUSI.

° ATOMHO-3MHUCCUOHHBIM U aTOMHO-a0COPOIMOHHBIN METOJIbl aHAJIN3A.
WM cToyHMKM aToMu3aluM WU H3MydyeHus vactull. Dusnueckue W XUMHYECKHE
mpoiieccbl B arommzatopax. CrekTpanbHble U (DU3UKO-XMMUYECKHE TOMEXH,
CrocoObl UX yCTpaHEHUs. AHATUTHYECKUE BO3MOXKHOCTUA U 00JaCTH MPUMEHEHUS
METO/I0B.

o MonekynsipHast abcopOImoHHAs CHEKTPOCKOMNUS
(cnektpodoromerpust). OcHOBHOM 3akoH  cBeTomorjomeHus. llomydenue
OKpAIIIEHHBIX COSMHEHUH, ClIEKTpOoPoTOMETprIeCcKre peakinu. KoandaecTBeHHbIN
aHajau3, aHaJIU3 MHOTOKOMIIOHEHTHBIX CHCTEM, UCCIEJOBAaHUE pEaKIUui B
pacTtBopax. MeTpoyIorTHYecKre XapakTePUCTUKU W aHAJIUTUYECKUE BO3MOKHOCTH
METO/1a. ITpumepsl
MPAKTUYECKOTO IPUMEHEHUSI.

o MonekynsapHasi JIFOMUHECHEHTHasi crnekTpockonus. Kiaccuduxanus
1o HMCTOYHHUKAM
BO3OYXKIEHUS, MEXaHW3My U JUIMTEIBHOCTH cBeueHus. DiayopecueHIus u
dochopecuennus. Cxema S0moHckoro. OCHOBHbIE 3aKOHOMEpPHOCTH. DaKTOpHI,

BJIUAIOIIWEC Ha HMHTCHCHBHOCTL JIFOMHUHCCLCHIIMH. TYHIGHI/IC JIOMHMHCCHOCHIINU.



DU3UKO-XUMUYECKUE U CIEKTpajbHbIE MOMEXHU. AHAIUTUYECKHE BO3MOMXKHOCTH
METO/Ia, €r0 METPOJIOTUYECKHE XapaKTepPUCTUKU. [IpumMepsl HUCHIOIB30BaHUS.
Pazoen «Opeanuueckas xumusy

° OcHoOBHBIC (DYHKIIMOHAJIbHBIE TPYIIBI M KJIACChl OPraHUYECKHX
COCIMHECHUN. TuUmbl W30MEpUM OpPraHUuYecKux coeauHeHni. I[loHsTne o
KoH(OpMaIMsIX Ha TpUMepe alkaHOB. [eoMmerpuyeckas H30MEpHUs aIKCHOB.
[TonsiTHe 00 ONTHYECKOW aKTUBHOCTH M XUPATHLHOCTH C OJTHUM aCUMMETPHUICCKUM
atomoM yriepoja. [lorstue o0 sHaHTHOMEpax u pareMarax. R,S—Homenknarypa.
CoenuHeHus ¢ IByMsl XupajabHbIMU IIeHTpamu. [IoHsATHE O THacTepeoMepax.

° Anxanpl. MeTonpl CHHTE3a alKaHOB. XMMHUYECKHUE CBOMCTBA aJKAHOB.
MexaHn3M LENHOW paauKanbHON peakunu. KpexkuHr.

° AlnkeHbl. MeToabl CHHTE3a AJIKEHOB. [ MApPUPOBAaHUE aJIKEHOB.
I'unpobopupoBanne. O30HONIM3 anKeHOB. OKHCIEHHE alKEHOB N0 JAHOJIOB.
OnekTpo@uiabHOE  MPUCOCAMHEHHE K  allkeHaM. MexXaHu3M  peakiui.
[Ipucoenunenne Opoma K ankeHaM. [‘maporamorenupoBanue. KuciortHo-
KaTaJau3upyemas TUpaTamus aJIKEHOB, TUJIPOKCUMEPKYPUPOBAHUE.
CBoOoIHOpaAMKAIIbHBIC PEaKIMU: MPHCOCIMHEHHUE OpPOMHCTOTO BOJOPOJA IO
Xapaiiry. AJUTMIIBHOE OpOMUPOBAHUE.

° Ankunbel. Metoabl cuHTe3a aiakuHOB. C-H-KHCIOTHOCTH aJKHWHOB.
I'maparanus AJIKUHOB.
AneruiieH-ajuieHoBas n3omMepuzanus. CMeleHrue TPOMHON CBSI3U B TEPMUHAIBLHOE
MOJIOKEHHUE.

° Juensl. MeTonbl monydeHus OUeHOB. 1,2- u 1,4-mpucoeguHeHune K
CONpsDKEHHBIM nueHaM. Peakiusa J(unbca-Anbaepa.

° Peakuuu HykI€o(UIBHOTO 3aMEIICHUST Y HACHIIIEHHOTO aToma
yriepona B ankwiarajgorenugax. Mexanusmbl SN1  um SN2.  OcHOBHbIE
3aKOHOMEPHOCTH TMPOTEKaHUs PEaKUuid HyKIeo(QUIbHOrO 3amelieHus. -
OnuvmunupoBanue. Mexanusmbel  saumuHupoBanusi  (E1l, E2). OcHoBHbie

3aKOHOMEPHOCTH MPOTEKAHUS ITUX PEAKIUU.



J Cnuptel, kak cnabbie O-H kucnotel. 3amenieHue TUIPOKCHIBHOU
TPYIIIIbI B CIUpTax Ha
rajored. Jleruaparanus cnuptoB. Okuciienre cnupToB. [[MHAKOH-TTMHAKOJIMHOBAs
neperpynnupoBka. [Ipocteie a¢pupbr. MeToapl cuHTE3A.

o Oxkcupansl. MeToapl oaydeHus. Peakiiuu packpbITUS STIOKCHIOB MO
JEUCTBUEM SJIEKTPOPHIbHBIX U HYKJICO(UIBHBIX areHTOB.

o Anpaerunpl U KeToHbl. [lpucoenuHeHue  HYKICOPWIOB K
KapOoHMIIbHOM Tpynnie. Mexanu3M. BocctanoBiieHre KapOOHUITBHBIX COSIUHEHUM.
Oxucnenre KapOOHWIBHBIX coequHeHui. 1,3- lutnansl. Cunres, CH-KHCIOTHOCTD.
KeTo-eHonbHasT TayTOMepHsi KETOHOB, JMKETOHOB U KeTtoddupoB. Peakiuw,
mpoTekarone uepe3 o0pa3zoBaHuE €HOJbHOM ¢dopmbl. ["anoreHupoBanue
KapOOHWJIbHBIX coefquHeHui. [amodopmHas peakuus. AJbJOJIbHO-KPOTOHOBAS
KOHJEHCAIMS B KHCJIOM W WIEIO4YHOM cpene. HampaienHas anpaonbHas
koHjieHcarusa. CroxxkHoapupHass koHAeHcauus. CUHTE3bl C HCIOJIb30BAaHUEM
aleTOYKCYyCHOTo 3(pupa u MajIoOHOBOTO 3(upa.

° KapOoHoBble kucioThl. BiusHue 3amectuteneld Ha KUCIOTHOCTD.
HekapOokcunupoBanue. Peakiiusi rajoreHUpoBaHUs IO O-YIJIEPOJHOMY aToOMYy.
[IpousBoaHbIE KAPOOHOBBIX KUCIOT. ['alOoreHaHTUAPU/IBI, aHTUAPUIBI KAPOOHOBBIX
KHUCIIOT, cioxkHbie 3¢upbl. CuHTe3 W cBoiicTBa. CHMHTE3 aMHJIOB KapOOHOBBIX
KucioT. CeKcTeTHbIE eperpynnupoBku. HUTpuibL.

o Crpoenne 6enzona. ApomarnyHoctb. [IpaBuno Xrokkens. Kpurepuu
apOMaTUYHOCTH
(PHEepreTUYecKul, CTPYKTYpHbIM, MarHuTHbii). [Ipu3Haku apoMaTUYHOCTH
(peaknoHHass CcrocoOHOCTh). CBoiicTBa anmmdpaTHdecKor OOKOBOM IIenmu B
apoOMaTUYECKHUX YTIJIeBOAOpOoAax. ['alloreHnpoBaHue TOJIYOJia U €ro roMoOJIOrOB B
ooxoByto 1enb. Okucienue 6okoBoit nenu. ['mapupoBanue.

o DnexkTpopmibHOE 3aMenieHue B apoMaTUYECKOM pany.
DOnexTpoduIbHBIC aT€HTHl M MEXAaHU3M PEaKIIMUN HUTPOBAHUS, TAIOTCHUPOBAHNS,

Cynb(hUpPOBaHNUs, ATKUIUPOBAHUS U allMIMpOBaHus apeHoB o Opunemnto-Kpadrey.



OpuenTtanus anektpoduibHOro 3amenieHus. [loO0ouHble Tpoliecchl B peakiusix
ankuiupoBanus. QOpMUIIUPOBAHUE.

o HyxneoduiapHoe 3aMeleHrne B apoMaTHIECKOM Py .

o Cunre3 anudaruyeckux HUTpocoenuHeHuit. CHHTE3 aMHMHOB.
CoiictBa aMuHOB. (OCHOBHOCTH. 3alllUTa aMHUHOTpynmbl. B3aumoneiicTBue
MEPBUYHBIX, BTOPUYHBIX U TPETHUUHBIX aTU(aTUYECKUX U aPOMATHUECKIUX aMUHOB C
a30TUCTON KUCJIOTOM.

o Juazo- u azo-coenuHeHus. Conu guazoHus. JluazoTupoBaHue
MEPBUYHBIX APOMATUYECKUX aMHHOB. Peaknunm Dua30COCIVMHEHHI C BBIACICHUEM
azoTa. A3zocoueTtanue. JlnazomeraH.

o ®deHosbl 1 XMHOHBI. MeToibl cuHTe3a (peHosioB. CBolicTBa (eHOJIOB.
[Tonyuenue o- 51
1-O€H30XMHOHOB.

o Knaccuduxanust anunukioB. TUIbl HaApsKEHUsI B IUKJIOATKaHAX U
KoH(popmMaruu. MeTo1bl CHHTE3a COSAMHEHUN Psijia IIMKIIONPOIIaHa U IUKIJIO0yTaHa.
Oco0EHHOCTH XMMUYECKUX CBOMCTB COEIMHEHHUM C TPEXUJIEHHBIM IIUKJIOM. CHUHTE3
COEAVMHEHUH PsAJIa IUKIIONIEHTAaHA U [IUKJIOTeKCaHa.

o [IsaTuneHHbIE TETEPOLMKIIBI C OJJHUM IeTepoaToMOM. MeTOo1bl CUHTE3a
NATHYICHHBIX — TeTepouukiaoB. Merox  Ilaans-Kroppa.  DnekrpoduibHoe
3ametenue. KucnotHocts nuppodia.

o Nupon. Cunrte3 nH1010B 110 Ouiiepy.

o [IlecTuuneHubie FE€TePOLIUKIIBI. [Tupuaun, apOMAaTUYHOCTb,
OCHOBHOCTh. CHHTE3 MUPUIUHOB. XUMHYECKUE CBOMCTBA MUPUANHA. OCHOBHOCTb.
Peakiuu anekTpodunbHOro 3amernneHus. N-OKHCh NHPUIMHA, TOJYYCHHE W
WCIIOJIb30BaHuE B cuHTe3e. HykieopunpHOE 3amenieHne B mupuInHax. XUHOJIUH.

o AmuHOKHCIOTEL.  Kouurypamuss mpupogHbix  L-aMHHOKHUCIOT.
AMdoTepHOCTS,

M302JIEKTpUYeCcKas Touka. Xwumuueckue cBoucrBa rpynn COOH wu NH2.
Baxneiimme cnocoObICHHTE3a aMHHOKHCIOT. MeToapl 00pa3oBaHUs TENTHIHOU

CBsI3H. 3aIHI/ITHBI€ rpymimnbl i1 aMHHO- H Kap6OKCI/IJIBHI>IX I'py1nl, aKTUBallUA



KapOOKCUJILHOM TpYIbI, CHUHTE3 NENTHIOB Ha TBEPAOM Hocutene. benku.
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