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A)TecToBble 321aHUA I IPOXOKICHUS IIPOMEKYTOYHOM aTTeCTAlMU

1.

B NpoKap1oTUYECKOI KNeTKe OTCYTCTBYIOT
prOOCOMBI

KTYTUKH

MUTOXOHAPHUH +

LUTOIUIa3Ma

K npokapuotam oTHOCAT

I'puds! +

OaxTepun

JINIITAaHHUKHA

BHUPYCHI

OpraHennsi, obLwme Ans NPo- v 3yKapUOTUYECKUX KNETOK
M€30COMBI

JIN30COMBI

pudocomsI +

KOMILIEKC [0MbKu

BMpPYCHbIM reHeTUYeCKMM MaTepranom aBiseTca
tonbko JJTHK

u JIHK, n PHK +
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Toimsko PHK

IJ1a3Mu/Ia
Bupyc BUY noparkaet KneTku

APUTPOLIUTHI

TPOMOOITUTHI

JUM@POUHUTHI +

503MHO(HIIBI

3pesible BUPYCHbIE YaCTULbl Ha3bIBAOTCA

Bupuonamm +

peTpoBUpyCcaMu

Oaktepuodaramu

KarcuaaMu

Bbibepute BepHoe yTBEPKAEHME

Pa3mHoOxkasich BHYTPH KJIE€TKH, BUPYChI HCIOJb3YIOT €€ JHepreTu4eckne pecypenl +
I'eHOMBI BUpYCOB O0JIee Pa3HOOOPA3HBI IO COCTABY, Y€M T€HOMBI KJIETOUHBIX (hOPM KH3HU
Bupycel MOryT caMOCTOSITEIFHO JIBUTATHCS, UCIIONB3YSl XUMUYECKYIO SHEPTHIO

Jl11s pa3MHOXKEHHSI BUpycaM He TpeOyeTcs SHepTUsl

YTO 13 NepeunceHHOro oTCyTCTBYET Y BUPYCOB?

Ilnasmuael +

JIHK

PHK

Kancun

K aykapuoTam oTHocATCA

KuBoTHble +

O6akrepun

BUPYCHI

apxeu

. BoibepuTe BepHoe yTBEpPKAEHUE O BaKTEpUsaX

Kierounsblie (popMbI )KM3HH, KJI€TOYHASA CTEHKA U3 MypenHa +
Krnerounsle popmbl KU3HU, KIETOYHAS CTEHKA U3 XUTHHA
Hexknertounsie popmbl ku3HU, Qaru

Hexknertounsie popmsl xu3HHU, OakTeprodaru
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11. BbibepuTe BepHOE YTBEPKAEHME O BUpPYCaXx

o Hexuaerounsie ¢popmbl KN3HHU, GakTepuoparu, BUPHOHBI +

e Hexknerounsie popMmsl Ku3HU, OakTepun, haru

o Conepxar Karcu, KIE€TOYHYIO CTCHKY U3 MyperHa

o Conepxar cynepkarncu/i, KJIETOYHYIO CTEHKY U3 XUTUHA

12. Apxeam 1 baKkTepusm CBOMCTBEHHO Hanuue

e KOJbLEBOH XpPOMOCOMBI +

e PHK renoma

e Kkamcuaa ajs 3amuTel JJTHK

e TONbKO MH(OpPMATUBHBIX yuacTkoB B JIHK

13. BakTepunodarm UCcnosib3yoTcs B MeauLmHe:

e IJIA JieYeHHsI DaKTepHaAJbHbIX 3a00/1eBaHuil (OPOIHOro Tu(da, TM3eHTepuH U Ap.) +
e 7S JIGYEHUS BUPYCHBIX 3a00JIeBaHMil (TpUIla, KOBUJA, KPACHYXH U JIp.)
e I JIGYCHMS MPOTO30MHBIX 3a00eBanuil (am&Ounasa, Jeimanno3a 1 Jip.)
e B KayecTBe MPOOMOTHKOB

14. Y 6aKkTepuit, B OTAIMYME OT SYKapMUOT:

e HeT MUTOXOHJAPUH +

e HeT pubocoM

e JIHK onHorenovueyHas

e 0oIiee MPOYHBIA IUTOCKENET

15. Bbibepute HEBepHOe yTBEpXKAEHME

. BaKTepnn, B OTJIMYHE OT IYKApHUOT, HE CIIOCOOHBI K (1)0TOCI/IHTe3y, TaK KaK Y HUX HET
miiacrug +

e bakrepuu, B oTIMuUME OT 3YKapHOT, IOYTH HE UMEIOT MEMOPAHHBIX OpraHellI

e bakrepuu, B oTIMUNE OT 3YKapHOT, CIIOCOOHBI K MOJTYYEHHUIO SHEPTUH TyTEM XEMOCUHTE3a
e JIHK Oakrepuii ynBanuBaercs nepes KaxJIpIM JeJIeHUEM

16. Bbibepute HEBepHOe yTBEPKAEHUE

e baxkrepuu, B oT/IMYHE OT IYKAPUOT, He CNIOCOOHBI K KMCJIOPOAHOMY JAbIXaHUIO, TAK KaK
Y HUX HET MUTOXOHJApPUI +

o Jlnsa GakTepuil HE XapaKTepPEH IUTOCKEIET
e bakrepun He ciocOOHBI K (HaroruTo3y

. CpC,Z[I/I 6aKTeprI HET HACTOAIIUX MHOT'OKJICTOYHBIX OpraHu3MOB
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BbibepuTe BepHOE yTBEPKAEHUE

Bupycol, B oTIH4MeE OT KI1€TOYHBIX (JOPM KM3HHU, He CIIOCOOHBI PA3MHOKATHCS 0e3 uc-
N0JIb30BAHNS PECYPCOB KJIETKHU +

Bupycsl He 3BOIIOLUOHUPYIOT
Bupycel MOI'yT caMOCTOATENBHO IIEPEABUTATHCS B LIUTOILIA3ME KIIETKU

Bce Bupychl HIMEIOT TUNONPOTEUAHYIO MEMOpaHy

. Kakue npouecchl XxapaKkTepHbl Kak 4/1A BUPYCOB, TaK W AN KNETOUYHbIX GOPM KU3HWU?

Pemuinkanusi HyKJeHHOBBIX KHCJIOT +
OOMeH BelecTB
Cuures Oenka

HonyquI/Ie OHCPI'UH

. bakTepunanbHaa KoHblorauma - aTo

IlepeHoc YacTu reHeTHYECKOro MaTepuaJja (IJIa3Mul Uil HyKJaeouaa) +
[Tepenoc wactu PHK nipu koHTakTe OakTepuit
[Tepemerenue garos u3 ogHON OAKTEPUU B APYTYIO

[lepemernienue Kancysabl OT OAHOM OaKTepUU Ha APYTYIO

. bakTepuanbHasa KoHblOrauuna — sTo

AHAJIOT M0JIOBOTO Mpouecca +
becnonoe pazmMHoxkeHne
Crioco6 nepenBrKeHUst

Cnoco0 3ammTel

. bakTepunanbHaa KoHblorauma - sTo

epenaua JHK +
[Tepenaua PHK
Hepe):[aqa IIUTAaTCIIbHBIX BEIICCTB

Ilepenada kancyssl BeICOXIEH OakTepun

. [lnA npoKapu1oT, B OT/IMYME OT 3YKapuOT, BOSMOXKHO:

MOoJIyYeHHe FJHEPruM ImyTeM XeMOCHHTe3a +
JIeJICHHE MEH030M

Haanune PHK-renoma

Pa3sMHOKEHUE MTAPTEHOIE€HE30M

Ona NMPOKapUnOT, B OT/IMYMNE OT 3YKAPUOT, HE XapPaKTEPHO Ha/IMYHUeE:
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MeMOpPAHHBbIX OPraHesI +
pubocom

PHK

Hapy>XHOHU KJIETOUHOW MEMOpPaHbI

. [na Hykneonpa 6akTepManbHOM KNETKU XapaKTePHO:

IIpuxkpenienne K NUTONJIA3MATHYECKOH MeMOpaHe +
JIuneitHOE CTpOECHUE
Hannune ructonoB

Hannure uHTpOoHOB

. TpaHcumTO3 - 3TO:

TPAHCHOPT BEIIECTB YE€PE3 KJICTKY TPAH3UTOM +
TPaHCIIOPT BEUICCTB M3 KJICTKHU BO BHCKJICTOYHOC IIPOCTPAHCTBO
TpaHCIIOPT BCHICCTB N3 BHCKJIICTOYHOI'O IIPOCTPAHCTBA B KIICTKY

TpaHCIIOPT BCHICCTB U3 OJHOT'O KOMIIAPTMEHTA KJICTKH B ,I[perﬁ

. NyTtem obneryeHHoM andaody3nm TpaHcnopTUpyeTca?

I'moko3a +
N2

0))

CO2

. XofiecTepuH NPoHUKaeT Yepes membpaHy nyTém

orocpeayeMoro peuenTopaMu 3H101UTO3a +
MUHOIIUTO3a

(haronmrosa

oOneruénHoi nuddysun

Hebonblume HesapsKeHHble MOJIEKY/Ibl U UMEIOLLME CPOACTBO K Annungam sewectsa (0,, CO,,

C,HsOH, cTeponaHble FOPMOHbI, TMPOKCUH, MHFaNALMOHHbIE HAPKO3HbIE CPpeacTBa U A4p.) Nerko npo-

HUKAIOT B K/IETKY Yepes IMNUAHbIN BUCIoN nyTem
IIpocroii xu¢pdy3uun +

Ocmoca

O6neruennoit 1uddysun

AKTHBHBIM TPaHCIIOPTOM

HepacTBopumble B IMNWUAAX, IH0KO3a, aMMHOKMCAOTbI, K, POs>~ NpoHUKaloT NyTém
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obsieryeHHoi nudpPpyzun +
npocToi quddy3un
ocMoca

AKTUBHBIM TPAHCIIOPTOM

. XonecrepuH memb6paHbl

IPHUIAET KEeCTKOCTh +
MPUIAET YIIACTUYHOCTH MEMOpaHe
BBINIOJTHSIET TPAHCIIOPTHYIO (PYHKIIUIO

MpUIAET BA3KOCTh MeMOpaHe

. Kakue cTpyKTypbl y4acTBytoT B 06MEHE rnKoreHa

riaakas JIIC +
mepoxosartast I11C
MHUTOXOHJIPUHU

IIPpOTCOCOMBI

. NomoraeT nogaepKMBaTb NOTEHLMAN NOKOA K/1€TKU

Na'/K* -AT®a3a +
AT®-cunTeTaza
OMOTHHOBAS JTUTa3a
JIHK nonumepasa

dopmMurpoBaHMe IHAOLMTO3HOTO My3blPbKa, MEPEHOC ero K MPOTUBOMNONOKHOMY KOHLY KNEeTKU U
BblAENEHNE COAEPKMMOTO IK30LLMTO30M Ha3blBaeTcA

Tpancuuros +
TIu"Oo1IMTO3
daromuros

DK301IUTO3

. Mpnmepom TpaHcUUTO3a ABNAETCA

TPAHCHOPT AHTUTEJI U3 TPYAHOT0 MOJIOKA, MepeceKalolne dMUTeJINH KHIlleYyHuKa +
TOTJIOIIEeHNe OaKTepuil MaKpodaramu

perylnupyemMblid MyTh SK301IUTO3a

KOHCTUTYTHUBHBIN ITyTh SK30LIUTO32

Teky4ecTb MeMBPaHbI 3aBUCUT OT

HaJINn4Yusd HBOﬁHbIX CBsI3ed B MOJIERYJIAX KUPHBIX KHCJIO0T +
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e COCTaBa INIMKOKAaJIMKCa
e  HENPOHUIIAEMOCTH JIUMUAOB Ul TUAPOPHIBHBIX MOJIEKYJ

e Hajguums nepudepuueckux O0eIKoB

36. B KneTke 6enKM Ha IKCMOPT CUHTE3NPYIOTCA

o B riaaakoi JIIC +

e Ha cBOOOAHBIX prOOCOMax

e BsIpE

e B rpanyispHoit DIIC

37. Pa3BuTMe aTepOCKIep0o3a CBA3aHO C NOBbIWEHHbIM COAEPKAaHNEM B MeMbpaHe
e (dochomunuros

e OenkoB

e XoJiecTepoJia +

e IJIMKOreHa

38. AHTWreHbl Pa3NUYHBIX FPYNN KPOBU CBA3AHbI C HANIMYMEM HA MeMBpPaHE 3pUTPOLUTOB
e IIHKONPOTEeHa0B (INInKkogopuHoB) A u B +

e  DJIUKOJUIINAJIOB

e aKTHUHA

e CIIEKTpUHA

39. PeuLenTopHyto GYHKLMIO Ha MOBEPXHOCTM KIETOK BbIMONHAOT

e I[IIMKONPOTEHHBbI NIMKOKAJIUKCA +

e (Qochonaunuasl B coctaBe MeMOpaH

e  XOJECTEepOn

e  MOJEKYJbI [JIFOKO3bI

40. IMNnaHbIM KOMNOHEHTHOM MeMbpaHbl ABNAOTCA

o XoJecrepun +

o [mukomporennasl

o Hyxneonporeuasl

e Inmuxodopunbl

41. KpynHble MakpOMONEKY/bl U MONEKYNAPHbIE KOMMNEKCbI (B€NKM, HYKNEMHOBbIE KUCAOTbI, FIMKO-
NPOTENHbI, AMNONPOTEMHbI U T.M.) KNETKM NOMIOLLAIOT NyTEM:

e BE3HKYJISAPHOIO TpaHcHoprTa +

e oOneruenHou auddy3nun ¢ TOMOIILI0 OEITKOB-TIEPEHOCYHKOB
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e oOneruenHoi auddy3uun 1o CrenraIbHBIM KaHAJIaM

e AKTUBHOIO TPAHCMEMOPAHHOTO TPAHCIIOPTA

42. MaccuBHbIN TPAHCNOPT — 3TO NEPEHOC BELLECTBA

e 110 rPAJIHEHTY KOHIEHTPAUMHU 0e3 3aTpaT IJHepruu +
e [0 IPAJMEHTY KOHIICHTPAILUH C 3aTPaTOM SHEPrUn

e TIPOTHUB IrPaJIMCHTA KOHIICHTPAIIUU 0€3 3aTpaThl SHEPTUH
e IPOTHUB rPaJMEHTA KOHLIEHTPALUH C 3aTPaToi SHEPTUU
43. PeuentopamMun Ha NOBEPXHOCTU MeMbpaHbl BbICTynatoT

e beaxu +

o JInmmmpael

e HyknenHoBble KUCIOTHI

e VYIIeBOJbI

44, MoneKynbl AMNUA0B B COCTaBe membpaHbl

e IIOJISIPHBIE

e HeNnoJsApHbIE +

e XHUMUYECKU UHEPTHHI

e KaTaJU3UPYIOT OMOXMMHUYECKHUE PEaKIUU

45. KaKas n3 mogeneit membpaHbl cunTaeTcs Hambosiee cOBEPLUEHHOM HA CEFrOAHAWHUN AEeHb?
e  KuakocTHO-MO3aM4yHass Mojaeab +

o «CenaBudHas MOJCIb

e MewMm0OpaHa Kak crijionrHas 000JI04YKa KIETKH

o JKuakocTtHas Mojeb

46. benku rpynnbl akBaNOPMHOB OCYLLLECTBAAIOT

e PeaOcopOumrio BoabI +

e AKTHUBHBIM TPAHCIIOPT HOHOB KaJusl U HATPHS

o [laccuBHBII TPAaHCIIOPT HOHOB KaJIbLIUSA

e 3meHeHHe TpaHCMEMOpPAHHOTO TOTECHIIMAJIA

47. Na + /K + - ATda3a ocyLecTBAAeT TPaHCNopT:

o mnoHoB Na +u K + ¢ 3arparoii sneprun AT® +

e unoHoB Na + u K + 6e3 3arparsl sHeprun ATO

e IIPOTOHOB

e wnoHoB Ca 2+
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48. N3rnbbl B «XBOCTaxX» *KUPHbIX KUCNOT 0OYCNOBEHDI

e /BOMHBLIMM CBA3SIMU B MOJIEKYJIAX }KUPHBIX KUCJIOT +

e TUJPOKCWIBHBIMHU I'PYHIIAMHU [IIUILEPOIa

e CpeIHEeW r'MJIPOKCUIIBHON IpyNnoi

e  pa3IUYUAMMU B JJINHE «XBOCTOB)

49. YTo Npomn3onaeT C 3pUTPOLUTAMMI, EC/IU UX MOMECTUTb B rTMNOTOHUYecKuii pacteop NaCl?
e Temouus +

o Ilna3zmomnu3

e Hwuuero He n3ameHUTCS

e DPUTPOLUTHI CIUITHYTCSA

50. TurkoKanumkc

e HaxoguTcs Ha miagkon DI1C

e HAXOAMTCH HA HAPY:KHOW IMOBEPXHOCTH IIa3MOJIeMMbI +
e 00pa3oBaH yrieBogaMu

e  YYacTBYET B KJIETOYHOM aATr€3UH U KJIETOYHOM y3HABAHUHU

e HAXOJHWTCS HAa BHYTPEHHEH MMOBEPXHOCTH IIA3MOJIEMMBI

51. O6bneryeHHas auddysus

e BHJ aKTUBHOI'O TpaHCIIOpTa

e Tpebyer 3arpar 3Hepruu B popme ATD

e IIEPEMELIECHUE BEIIECTB IPOUCXOANUT IIPOTUB I'PaME€HTa KOHLIEHTPALNH
e IMpoTeKaeT 4epe3 0eJIKOBbIC KAHAJBI +

52. TnukoKkanukc

e Haxonutcs Ha rpanyisipHon II1C

e HAXOAMTCS HA HAPYKHOM NMOBEPXHOCTH IJIA3MOJIEMMBbI +
e XapakTepeH IS BCEX KIETOK

e HAXOJHWTCS Ha BHYTPEHHEH ITOBEPXHOCTH IIA3MOJIEMMBI

53. B coctas Hykneotnaa AHK sxoaut

e [Ilenrto3a +

o [Tekcosa
o Tpuoza
e Terposa

54. B cocTtas Hykneotnaa AHK sxoaut



Ocrarok ¢pochopHoil KHCIAOTHI +
OcTaToK a30THOU KHUCJIOTEI
OcTtarok cepHOM KUCIOThI

OcCTaToK MOJIOYHOM KUCIOTHI

. B coctaB Hykneotnga AHK Bxogut

A30THCTOE OCHOBaHHeE +
docdopHOE OCHOBaHHE
AMuHOKHCIIOTA

T'ucron

. B coctaBs Hykneotnaa AHK moskeTt BxoauTb

AJIeHHH +
Pub6o3a
JIn3un

ApruHuH

. B coctaB Hykneotuaa PHK moxeT BXxoauTb

uTo3uH +
I'mctnnun
Je3zokcupudosa

Pu6Go3um

. HyKl'IEOTVI,EI,bI ABNAKOTCA MOHOMEPaMU

TPUTIIHIEPHUIOB
MMOJIUIIENITUIOB
MOJINCaXaPHUJIOB

HYRKJIEHHOBBIX KHCJIOT +

. CTpyKTypa A4BOIMHOM CNMpanu xapakTepHa Ans

OenKoB
Kpaxmasa
ATD
JTHK

. Pennnkauua AHK HaumMHaeTca Ha y4acTKe, Ha3biBaemMom

oreparop

POMOTOP

DDSED

93502



Ori — cair

PCIUIMKOH

. B XPOMOCOME BblAeNAKT cieaytoume y4actkm

TeJioMepa
[EHTPOCOMA
LEHTPHUOIb

OUKIAH

. BropnyHasa nepetaxkKa - 310

yuyacTok xpomocombl, ¢ JIHK, conepxameii ungpopmanuio o pPHK
MECTO NMPUKPEIIICHUSI HUTEH BepeTeHa JeIeHUs
Y4aCTOK XpOMOCOMEI, CB?I?;BIB&IOIIIHﬁ CCCTPUHCKHUEC XpOMATHUABI

MeCTO (POPMHUPOBAHUS LIEHTPUOIICH

. Jlokannsaymio XpoMmocom B agpe onpenenatoT

TeJIOMepbl
LIEHTPOCOMBI
LEHTPHUOIH

ITHMKJINHBI

. Jlokanusaymio XpoMmocom B agpe onpenenatoT

LHEHTPOMepbI
LIEHTPOCOMBI
LEHTPUOJIN

ITHMKINHBI

. XpOMaTuH — 370

komiuieke JJHK ¢ 6erxamn
komruiekc JJHK ¢ yrmeBogamu
xomiieke JIHK ¢ xupamu

komiuieke JJHK ¢ meramiamu

. Tenomepa - aTo

KOHLIEBOM Y4AaCTOK XPOMOCOMBI
Y4acCTOK, B KOTOPOM CBSI3aHBI JIB€ XpPOMATHUIbI
MecTO 00pa30BaHUs NEPBUYHON MPEPETIHKKI

MecTo (popMHUpPOBAHMSI KUHETOXOpA

DDSED

93502
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LeHTpomepa - 310

NepBUYHAA NMEPeTHAKKA

YYacTOK, 3aIUIIAIOLIINAN CTPYKTYPY XPOMOCOMBI

4aCTh XPOMOCOMBI, YYaCTBYIOIIUH B 00pa30BaHUHM SJIPHIIIKA

MECTO MPUKPEIICHUs HEHTPUOIEH

. LleHTpOomepa - 31O

Y4aCTOK XpOMOCOMbI, CBA3BIBAIOIIUII CECTPUHCKHE XPOMATH/IbI
y4acTOK, 3aIIMIIAIOIINNA CTPYKTYPY XPOMOCOMBI
4acThb XPOMOCOMBI, YYaCTBYIOLIUI B 00pa30BaHUU SAPBIIIKA

MCCTO IMPUKPCILIICHUSA HeHTpHOHeﬁ

. Tl1eyn Xxpomocombl — 3TO Y4aCTKU

pa3aesieHHbIe HEHTPOMEPOi
paszzeneHHbIe BTOPUYHOM MEePETHKKOM.
PasaACIICHHBIC AAPBINIKOBBIM OpPTraHHU3aTOPOM

MIPUKPEIUIAIOIHUECS K AACPHON JJaMUHE

. UeHTpomepa - 310

MeCTO NPHKPeNJIeHNs HUTel BepeTeHa JAe1eHHus
Y4aCTOK, 3aIIUIIAIOLINI CTPYKTYPY XPOMOCOMBI
4acThb XpOMOCOMBI, YYaCTBYIOLMI B 00pa30BaHUU SAPHIIIKA

MCCTO IMPUKPCIIJICHUS HeHTpHOHCﬁ

. K nyprvHOBbIM a30TUCTbIM OCHOBAHNAM OTHOCAT

aJeHUH
IIATO3NH

yparui

THUMHWH

. K nnpmmmnanHosbim OCHOBaHMAM OTHOCAT

HUTO3UH

aJcHUH

T'yYaHuH

aJeHO3UH

AHK B otanume ot PHK

ABOMHAs CIIUPAJIb
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B COCTAaB€ UMCECT IICHTO3Y
B COCTAaBC€ UMCCT I'€KCO3Y

B COCTAaBC€ HC NMECT I'YaHHHA

. AHK B otanumne ot PHK

B COCTaBe HYKJICOTH/IOB HMeeT [1e30KCHPHD03y
OJIMHOYHAsI 1IETTh

B COCTaBE HYKJICOTHIOB UMEET TEeKCO3Y

B COCTaBE HYKJICOTHIOB HE UMEET I[UTO3UHA
yHMBepcaﬂbHOCTb reHeTn4yeCKoro Koga CoCctouT B 1O, YTO

OAMHAKOBbIC AMUHOKHUCJI0THI KOAUPYIOTCA OIUHAKOBBIMU TPHUILJIETAMH Y BCEX Opra-
HHU3MOB

COBIIAJACT MOPAAOK pacnonoxkeHus konoHoB B MPHK ¢ nopsiikom konupyeMsIXx aMUHOKHC-
70T B Oelnke

OTCYTCTBYIOT pasACIMTCIIbHBIC 3HAKN MCKIY TPUILJICTaMU

VHJIMBHJIyaJIeH Y OPraHU3MOB

. Mectom cuHTe3a pubocomanbHolt PHK asnsetca

OHAOIIIa3MaTH4YCCKasa CCTh
OUTO30JIb
AAPBIIIKO

pubocoma

. CI'IELI,M(I)MLIHOCTb reHeTn4eCKoro Koga coctouT B TO, 4YTO

OIMHAKOBBIC AMUHOKHCJIOTEI KOAUPYIOTCA OJUHAKOBBIMU TPUILIICTAMHU Y BCCX OPraHN3MOB
O/ITHaA aMUHOKHCJIOTA KOAUPYETCSA HCCKOJIbKUMHU TPHUITIIECTAMU
OIMH TPHUIJIET KOAUPYET TOJLKO O/IHY aMUHOKHUCJIOTY

HACHTHUYCH Y BCCX OPraHU3MOB

. TpMNNeTHOCTb reHeTUYEeCKOro Koga 0O3HAYaeT, uTo

OIHA AMMHOKHUCJI0TA KOAMPYETCHA TPEMA HYKJICOTUIAMHU

COBIIAJIaeT MOPSIOK pacmonokenus koJqoHoB B MPHK ¢ mopsiikoM koaupyeMbIX aMUHOKHC-
JIOT B OeJIKe

OTCYTCTBYIOT pa3ACIIMTCIIbHBIC 3HAKU MCIKIY TPUILJICTAMU
HACHTHUYCH Y BCCX OPraHU3MOB
MN36bITOYHOCTD (BprO)'KAEHHOCTb) reHeTn4yeCKoro Koga Coctout B 10, 4YTO

OAMHAKOBBIC AMUHOKHCJIOTBI KOAUPYROTCA OAUHAKOBBIMU TPUILICTAMH Y BCCX OPraHU3MOB
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OTCYTCTBYIOT pas3aACIMTCIIbHBIC 3HAKN MEXY TpHUILTIETaMHU
HUACHTHUYCH Y BCEX OPraHu3MOB

HECKOJIbKO KOJIOHOB MOT'YT KOJAMPOBATH OIHY AMHHOKHCJIOTY

. Yuactok monekynbl TPHK, KomnnemeHTapHbIh KogoHy MPHK, Ha3biBaeTcA

TPUILIET
TeHETUYECKUN KOI
AHTHKOIOH

aKIETITOP

. yHMBepcaﬂbHOCTb reHeTn4eCKoro Koga CoCtout B TOM, 4YTO

HJACHTHYCH Y BCE€X OPraHu3sMoB
HCCKOJILKO TPHUILJICTOB MOT'YT KOAUPOBATh OAHY aMUHOKUCIIOTY

COBIIAJACT MOPSAAOK pacnosoxeHus konoHoB U-PHK ¢ nmopsakoM konupyeMbIx aMHMHOKHUC-
J0T B Oenke

OTCYTCTBYIOT pasACIMTCIIbHBIC 3HAKN MCKIY TPUILJICTaMU
MoandUKaLNOHHYIO N3MEHUYMBOCTb XapaKkTepusyeT
HeoOpaTuMOCTh

BPEeMEHHOCTh

HACJIeIyeMOCTb

CIIy4allHOCTb

. KOMBUHATUBHYIO M3MEHUYMBOCTb XapaKTepm3yeT

00paTuMOCTh
HACJ1e1yeMOCTh
HOpMa peaKIiu

aJalITUBHOCTH

. MyTauMOHHYI0 M3MEHUYMBOCTb XapaKTepusyeT

Heo0paTUMOCTh
BPEMEHHOCTh
HOpMa peaKIiu

alalITUBHOCTH

. CuHapom [layHa - 3TO NpumMep N3MEHYMBOCTU

KOMOWHATUBHON

MOIU(PUKATMOHHOMN
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MYTAMOHHOMI

(heHOTUITYEeCKOM

. OcobeHHOCTM KapunoTuna npu cuHapome KnaiHdenstepa

47, XXX
45, XO
47,21+
47, XXY

. OcobeHHOCTM KapuoTuna npu cuHapome LLepeluesckoro-TepHepa

47, XXX
45, X0
47,18+
47, XXY

. Kakoit pepmeHT cBA3bIBAET HYKNEOoTUAbI M CTPOMUT HoBYIO Lenb JHK Bo Bpems penankaumm?

JHK-nmosmmmepa3sa
PHK-nonmumepasa
IJIMKO311a3a

TOIIOHU30MEpa3a

. M3BecTHO, 4To pennmKauma HaumHaeTcs ¢ TATA 6oraTbix yyacTkoB. C yem 3TO CBA3aHO?

Ha 3THX yYaCTKax MCHbLIIIC¢ BOAOPOAHBIX cBsi3eit
9THU YYaCTKH HAXOAATCA POBHO TOCEPCANHEC XPOMOCOMBIL
9THU YYaCTKU pACIIOJIOKCHBI BCCTIa HA KPAat0 XPOMOCOMBI

9THU YYaCTKH BO3HHUKIIM 3BOJIFONMOHHO PAHbIIC

. ®epmeHT, KaTanusmpyowmin obpasosaHue dpochoanadupHbIX CBA3EN MeXAY HYKIEOoTULAMMU:

PHK-noanmepasa
SHJIOHYKJI€a3a
¢doronuaza

XCJIMKa3a

. TeHeTUyeckuit matepman onncaH dopmynaoin n2c ann

criepMaro3ouzia
cnepmarouurta Il nopsaka
SIMIEKJIETKA

OBOI'OHUU
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B agpe ﬂVILI,eKIIETKVI KNBOTHOIO COAEPHKNTCA 16 XPOMOCOM, a B A4pe OBOrOHUHN
8 xpomocom

16 xpomocom

32 XpoMOoCOoMBbI

24 XpoMOCOMBI

. B KoHUe 2-ro aeneHuns menosa Habop xpomocom u JHK

nc
2n4c
n2c

2n2c¢

. NepekombuHaUMA reHeTMYECKOro MmaTepuasa NPoUCXOAnT B Nepuoapl

npodassl 1
npodassl 2
Mmetadassl 1

MmeTadassl 2

. TeHeTUYeckunit matepman onncaH popmynoi 2ndc ana

CIIEpMATOTOHUHU
cnepmarouura I mopsinka
criepmaronuta Il mopsiaka

OBOI'OHHUH

. Cragua 3apoabileBoro pa3BnTA Mopyna - 3To 3apoablLl

0e3 moJI0CcTH
C TpCMH 3apOI[I)IHIeBBIMI/I JINCTKaAaMHU
C HOJIOCTBIO

C ABYMs 3apOJABbIIIICBBIMU JINCTKAMHU

. B npouecce gpobneHuns alueKkneTkn nponcxoanTt obpasoBaHue -

0J1acTyJIBI

61acrornopa

JIBYX 3apOJBIIIEBBIX JIUCTKOB
HEpBHOU TPyOKHU
Mpoun3BoAHbIE IKTOAEPMbI -

IMUICPMUC, HEPBHAaA CUCTEMA, OPraHbl 1YYBCTB
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e  CKEJIET, OpraHbl YYBCTB

e  MYCKYJATypa, BBICTUJIKA [IEPEIHETO U 3aJHETO OTEIIOB KUIIIEYHUKA
e HEPBHAai U NMUILIEBAPUTEIILHAS CUCTEMBI

99. ANUEKNETKN MNEKONUTaOWMX -

e OJMIOJEHUTAJIbHbIE

e  ME30JICLIMTAJIbHbIC

e  [OJWJICHUTAIIbHbIE

e  AJCUTAIILHBIC

100. bnactyna - aT0 3apoabiLl

e ¢ OsacronesieM

e C OCEBBIMM OpraHaMu

e ¢ OiacTonopom

e U3 IBYX 3apOABILIEBHIX JIUCTKOB

101. M3 aHTOAepMbl 06pa3ytoTcs -

e MNUIIEBAPUTEIbHBIE JKeJe3bl

e IIEJIOM

e JIUTEIUH POTOBOM MOJOCTH U MPSIMON KUIIKU
e PELENTOPHBIE KIIETKU OPraHOB YyBCTB

102. MpoBM30PHbIN OpraH 3apoablliet NO3BOHOYHbIX -

XOPHOH

xopaa

racTponejb

Omacrornop

103. MpoBM30OPHbIV OpraH 3apoapilet NO3BOHOYHbIX —
e AMHHOH

e XOpHa

e HEpBHas TpyOKa

e [IEpBUYHAA KHUIIIKA

104. KpuTuueckuii nepnog B ambpuoreHese 4enoBeka -
e  UMIIJIAHTALUA

e JpobisieHue

e TaCTpyJALHUA
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e HMHBAarvuHanusa

105. Pa3BuTUe oaHOANLEBLIX 6/1M3HELOB Y YeNl0BEeKa BO3MOXKHO biarogapsa -

TOTHIIOTCHTHOCTH 6.J'IaCTOMep0B

pazHoil nuddepeHIaibHON aKTUBHOCTH TEHOB B O1acTomMepax

YHUIIOTCHTHOCTHU 6J'IaCTOMepOB

pasHoi quddepeHInpoBKH 0I1aCTOMEPOB

106. lepoHTONOrMA U3yyaeT

e 3aKOHOMEPHOCTH CTAPEHHsS OPraHN3MOB

e 0COOCHHOCTH Pa3BUTHS 3a00JICBAaHUI Y JIIONICH CTapYeCcKOro Bo3pacTa

e 0COOCHHOCTH JICUCHUs 3a00JIEBAaHUH Y JIFONICH CTApYeCKOro BO3pacTa

e 0COOCHHOCTH MPOMIAKTUKY 3a00JIEBAaHHI y JIFOJICH CTapUYEeCKOTO BO3pacTa

107. Mepnoabl OHTOreHesa -

NpPea3dMOPHUOHAJIBHBIH, IMOPHOHAJIbHBIN, OCTIMOPHOHAIbHBIN

AMOPHUOHANIbHBIN, TOCTAIMOPHOHAIBHBIN

IPEIAPMOPHUOHATBHBIH, TOCTIMOPUOHAIBLHBIH

9BOJIIOLIMOHHBIN, SMOPHOHAIBHBIHN, 1I0CTIMOPHUOHAIIBHBIH
108. B ocHoBe ApobneHus - geneHue

e MHTO30M

e  AMHUTO30M

e MeHO30M

e  IIIM30TOHHEU

109. MonocTb BHYTpK 6nacTynbl -

e OJacToleab

e  IICJIOM

e  TacTpoueib

e IIepBUYHAsA

110. Heinpyna - 310

e 3apOoAbIlI ¢ KOMILIEKCOM OCEBbIX OPIraHOB
e  OJHOCJIOWHBI MHOTOKJIETOYHBIN 3apOIbIII

e JBYCJIOWHBIM MHOTOKJIETOYHBIN 3apPOJbIII

e 3apOJIBIIII, COCTOSIINN U3 KTO- U IHTOACPMBI
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111. I'Iepmo,u, OHTOreHesa, HaHMHaPOU.LMVICﬂ C O6pa3OBaHMﬂ 3UroTbl U 3aKaH‘4MBa}OU.I,MMCF| BbIXO-
A0om n3 FlﬁLl,EBbIX 1 3apoablilieBbIX obonouek

o TlocTaMOpuoHaIBbHBIN TEPHOST

e PenpoaykTuBHBIN EpUON

e  DMOPHMOHAJIBHbIN MEPUOT

e [Tamerorenes

112. BbibepeTe BEpHYO NOCNEA0BATENILHOCTb CNEPMaTOreHesa.
e Ppa3MHOKEHHe-POCT-co3peBaHUe-(POPMHUPOBaAHHE

e  pOCT-pa3MHOKEHUE-cO3peBaHue-(POPMHUPOBAHHE

e  pPac3MHOXKEHHE-POCT-POPMHUPOBAHUE-CO3PEBAHIEC

e pPOCT-pa3MHOXEHUE-POPMHUPOBAHUE-CO3PCBAHIE

113. MNMopoK pa3BUTUSA, CBSA3AHHbIN C YMEHbLUEHMEM PAa3MEpPOB Yepena BCcaeacTBMe Hegopa3Bu-
TMA MO3ra, CONPOBOXKAAOLLNINCA YMCTBEHHOM OTCTANIOCTbIO U HEBPOJIOTUYECKMMU HAPYLLEHUAMMU
Ha3blBaeTcA —

o Mukpouedanus
e Makponedanus

e AmndHuedanms

o T'mapouedanms

114. MopoK pa3BUTKA, CBA3AHHDIN C YBE/IMYEHMEM PA3MEPOB KeNYA0YKOB MO3ra C 04HOBPEMEH-
HbIM HapacTaHWeM BHYTPMUYEepPenHoro AaBieHns, yBeanyeHnem pasmepos ronosbl Ha3biBaeTca —

o TI'mapouedanus
e  Muxkpouedanus
e Makpornedanus
e AmdHuedanus

115. MopoK pa3BuUTUA, CBA3AHHbIN C HEA0PA3BUTMEM U3BUANH BONbLUMX MOAYLWAPUIA, MPU 3TOM
NOBEPXHOCTb UX CraKeHa (rnagKkuii Mo3r) HasblBaeTcsa —

e Arupus

o [laxurupus

e Muxpouedanus
e Makpouedanus

116. I'pbm(a CMMHHOMO3roBoro KaHana, npun KOTOpOI?I NnPponcCxoauT BbinAYNBaHUE TKaHeN n Betle-
CTBa CMMHHOTIO MO3ra 4epe3 KOCTHbI ,CI,ECI)GKT NMO3BOHOYHOrO cTON16a —

e MmuessoMeHHHIOLIEJIE

e AmndHuedanus
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e Arupus
o [laxurupus

117. MopOoK pa3BuUTUSA, NP KOTOPOM [MasHble A610KM MOAHOCTBLIO UK YaCTUYHO cpalleHbl U No-
MeLLEHbI B O4HOMN ra3HULEe, KOTopasa PacnosioXeHa no cpeaHen IMHUKU LA Ha3biBaeTca —

o Iuxaonus

e AnoGapnas npo3dHIedanus

e Aremuuedanus

e AmdHuedanus

118. K OCHOBHbIM HanpaBAEHUAM 3BOOLMM KPOBEHOCHOM cucTembl HE oTHocuTCA:
e yMeHbllueHHe T epeHIMPOBKU KaMep cepALa U COCYI0B

e YMCHBIICHHE KOJIMYECTBA KaOEPHBIX apTepuit

e TIOBBILICHUE COACPKAHUSA KACIOPOAA B KPOBH

e 000cobneHue IByX KPyroB KpOBOOOpAIICHUS

119. Bbibepute HEBEpHOE yTBEPHKAEHUE

e Y am¢uOuii Bce opransl Tejia CHa0KaTCS CMEIIAHHONH KPOBbIO, a Y PbI0 — apTepu-
aabHoi. Cile0BaTe/IbHO, KPOBEHOCHasI ccTeMa aMm(puOuii MeHee NPOrpecCHBHA, YeM

y pbi0

e B conHbIe apTepuun amdpudmii moctymnaeT 0osiee 6oraras KUCIOPOIOM KPOBb, YEM B IyTH
AOPTHI

e B nérounsie aprepun ampuOHii MOCTyNaeT KPOBb C HAMMEHBIIIUM COEPXKAaHUEM KUCIIOpOa

e U3-3a TOTO, UTO KPOBH aM(PHUOUI COAEPKUT MaJIO KUCIIOPO/ia, OHU HE MOTYT HOJ/IEPKUBATh
MIOCTOSIHHYIO TeMIIeparypy Tella

120. BbibepuTe BepHOE yTBEPKAEHUE:!

e B cepane pbi0 KpoBb BEeHO3HAA

e B cepaue priO KpoBb cMelIaHHAS

e B aBomronuu or OecuepenHbIX K pblOaM MPoU301LIIa HOJUMEpU3alus )KaOepHbIX apTepuit
e Y KOCTHBIX U XPSILEBBIX PbI0 OTCYTCTBYIOT KIOBEpOBBI IPOTOKH

121. PeayKuma npaBoii Ayrv aopTbl Y MIEKOMMUTAIOWMX, @ HE 1eBON, ABAAETCA A0KA3aTeNbCTBOM
TOro, YTO:

e MJIEKONHMTALINE NPOM30LLIN HE OT HACTOALIMX PENTHINIA, a 0T (popM, NepexoaHbIX
Mex1y aMmpuOMsMHU U PeNTUINAMH (TEpO3aBPOB)

e MIJICKONIUTAKINUEC OTACIIUINCH OT peHTI/IHI/Iﬁ ITIO32KEC, YEM IITHIIBI
e  MJICKOIMUTAOIINUEC TPOU3OLIIIN OT IITUI]

e MIJICKOMMUTAOMINUE NPOU30IIIIN OT APCBHUX pCHTI/IJ'II/Iﬁ — JAUHO3aBpPOB
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122. B pesynbraTe He3aKpbITUA aopTanbHoro (botannosa) npoTokKa:

e YBEJUYUBACTCH KPOBOTOK B JIETKHX

e CHM)XAETCA JIaBJIICHUE KPOBH B JIETKUX

e JErKHe MOJIy4yaroT MAJIO KUCI0pOaa

e  YMEHBIAETCS KPOBOTOK B JIETKUX

123. B pe3synbraTe He3aKpbITUA aopTanbHoro (botannosa) npoTokKa:

e Ppa3BHBaeTcsl runepTpodus Keay104Ka, 0COOeHHO NPABOI0

e CHIDKAETCS JABJIICHUE KPOBH B JIETKUX

e KPOBOTOK B JIETKUX YMEHBIIAETCSA

e KPOBb U3 a0PTHI MOCTYIMAET OOPATHO B cepiLe

124. BbibepuTe BepHOE yTBEPKAEHUE:!

o Paznenenue cepana Ha KaMepbl MOKHO CYUTATh IPUMepoM U depeHInaUN OpraHa
e B xenynouke cepaua ampuoduii aprepraibHas U BEHO3Has KPOBb MOJTHOCTHIO CMEILINBACTCS
e YV am(uOuii B JIeByI0 AyTy aOpPTHI IOCTyMAeT OoJiee apTepraibHasi KPOBb, YeM B MTPABYIO

e JI€rounsle apTepuu roMoJIOTUYHbI 3-i nape xabepHbIX apTepuit

125. Bbibepute Hanbonee npaBuAbHOE Ha3BaHWE aHOMAANK, NPEACTaBNEHHOM HA PUCYHKe

o IloakoBooOpa3Hasi moYka

e S-o0Opa3nHas moyka
e L-o0pa3nas mouka
e l-o6pa3nas nmouka

126. Bbibepute Hanbonee npasuabHOE Ha3BaHWe aHOMaUW, NPeACTaBAEHHOW Ha PUCYHKe
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o Cpamenue nouexk
e VYIBOeHHE ITOYEK

e  DKTONHS ITIOYEK

e DKcrpodus mouek

127. Bbibepute Hanbonee NpaBuAbHOE HAa3BaHME IKTOMMUKN MNOYKM, 0603HAYEHHON Undpoi 1

e TOpakaJbHas

e TaszoBagd
e TMOSICHUYHASA
e  KpECTLOBO-MOAB3IOIIHAS

128. Bbibepute Hanbonee npaBuAbHOE Ha3BaHME IKTOMUKN NOYKM, 0603HAYEHHON Undpoi 4
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e Ta3loBas

e  IIOSICHHYHAS
e TOpaKalbHas
e  KpPECTIIOBO-TIO/IB3/IOIIHAS

129. HasoBwuTe, Hanbonee BepOATHYIO NPUUYNHY NOABNAEHUA Y MKEHLWMHbI MATKKU, UMeIoLWEel
¢dopmy, ob6o3HayeHHyto Bykson A

B r

e HapyumeHue cpacTaHusi M1o/1j1epoBbIX NPOTOKOB
e HapyImeHue cpactaHusi Boib(oBbIX MPOTOKOB

e pacuenieHue MrosuiepoBa NpoToKa

e pacuierienre Bonbhosa mpoToka

130. Kakoi dunoreHeTMuecknii NOPoK pasBUTUA M306PaXKEH Ha PUCYHKE:
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A0PTAJIBbHOEC KOJIbLIO

He3apaiienue bonamiosa npoTtoka
MEPCUCTUPOBAHKE apPTEPUATLHOTO KOHYCa

OKTOIIHA Cepala

b)Ilepeyenb 0CHOBHOM JINTEPATYyPHI

HaunmenoBanwue cornmacHo OuOnrorpadudeckum TpeOoBaHUSM

buonorus B 2-x Tomax. 2-e u3ganue, nepepad. u gononnennoe. Ilox pexaknueit
akanemuka PAO, npodeccopa H.B.Uebrmmesa u npod. F0.B. Hluanosckoro. T.1.
MockBa, MUA-ME], 2021, 358 c.

buonorus B 2-x ToMax. 2-e uznanue, nepepad. u gononnenHoe. [lon penakimei
akagemuka PAO, nmpodeccopa H.B.UeOwiesa u npod. FO.B. Hluanosckoro. T.2.
Mocksa, MUA-ME]], 2021, 430c.

OOm1ast XuMHUs ¢ 2IIeMeHTaMM Oroopranndeckoil xumuu [TekeT: DneKTpoHHas Komus]| :
y4eOHUK : peKOMeH10BaHO KoOopIMHAIIMOHHBIM COBETOM IO 0071acTh 00pa30BaHUs
"31paBooXpaHeHNe U MEIUIIMHCKHE HAyKU'" B KaUeCTBE yueOHUKa JJIs UCIIOJIb30BAHUS B
00pa30BaTeNIbHBIX YUPEXKICHUAX, PEATU3YIOIUX OCHOBHBIE TPO(ECCHOHANIbHBIE
o0pa3oBareibHble IPOrpaMMBbI BBICILIEr0 0Opa30BaHUsl YPOBHS CHELMAINTETa 10
HarpasieHuto nmoaroroBku 31.05.03 "Cromaromnorusa" / O. B. Hecreposa, 1. H.
Agepuesa, /1. A. JIo6poxoToB [u ap.] ; mof pen. TOKT. ¢papM. HayK, JAOKT. MeA. HayK.,
npod. B. A. Tlonkosa ; I1epBbiit MOCKOBCKUI TOCY1apCTBEHHBIN METUIIMHCKUN
yausepcuteT uMeHHu M. M. CeuenoBa MunucTepcTBa 3apaBooxpanenus Poccuniickoit
Oenepannu (CedeHOBCKUI YHUBEpCUTET). — DNIeKTpoHHbIE NaHHble (1 manka: 1 daiin
obomouku u noakaranorn). — 2020 r. (Penpoayuposan B 2020 roay) (Mocksa
[HaxumoBckwuit mpoctiekt, 49] : [IHMB Ilepsoro MI'MY um. 1. M. Ceuenona, 2020). —
ISBN 978-5-00101-868-1 .

VYuebnuk «buooprannyeckas xumusi». TrokaBkuna H.A., baykos FO.1., 3ypa6su C.O. —
M.: I'D0TAP-Meaua. —2020 - 416 c.

VYyeOHoe nocodue «buoopranmueckast Xumusi. PykoBoJCTBO K MPaKTUYECKUM
sanstusm». [lox pen. TrokaBkunoit H.A. ABrop-ckuii koyekTuB: TrokaBkuna H.A.,
beno6opomos B.JI., 3ypabsu C.3., CenuBanosa M.A., AprembeBa H.H., XBoctoBa A.U.
M.: - U3pnarensckas rpynna «I' 90TAP-Menua» —2020 — 176 c.

"®usuka u omodusuka." Yueounuk. AutonoB B.®., Koznora E.K., Uepnsim A.M.- M.:
I'SOTAP-Menua, 2023, 467 c.
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"MeToap! UCCIIE0BaHUS MOJIEKYISIPHBIX CTPYKTYp OHONIOTHUeCKIX 00BEeKTOB." YepHBbIIn
A.M., AnocoB A.A. - M.: Hayka, 2021, 174 c.

Ilepedyenb 10NOTHUTEIBLHOM JIUTEPATYPHI

HaunmenoBanwue cornmacHo Oubnuorpapudeckum TpeOoBaHUSM

A.IlJIy3un, N.A.CenuBanoBa, A.M.Casarees, B.JI.beno6oponos u ap.
buooprannueckas xumus. Tectoble 3ananusd U3n. IIMI'MY um. U.M. Ceuenona, M.
2015, 104 ¢

OCHOBBI MOJIEKYIISIpHO# Onosoruu kiuetku Anboeptc, bpeit, Xonkun. M3xarenscTBo:
bunowm. Jlaboparopus 3nanmii, 2015 1.768 c: wi.

buodusuka: B3aumoseiicTBue kietku u nois : Yuebuuk/ M.B. Oruesa, M.B. Bypuiesa,
M.A. Yeuk, FO.C. XKXnankuna, H.C. buprokos; Ilox o6mieit penakmnueit mpodeccopa 1.B.
Ornesoii. - Mocksa: OOO"Usnareascteo MUA", 2022 - 312c¢.

Hayxwu o >xu3Hu. PaGouas tetpazp.: yuebHo-meToauueckoe nocodue. Ilox penakiueit
akanemuka PAO, npodeccopa H.B.UeOrmena u mpodeccopa FO.B.11Iumnosckoro;
OI'AOY BO Ilepsoiit MI'MY nmenu .M. CeuenoBa Munszapasa Poccun (CedeHOBCKHiA
VYuusepcurer). — M. : U3narenbctBo CeueHoBckoro YHuBepcurera, 2025.

B) Haykm o :xxu3nu. Kypc Bugeonexkuuu. buonorus. Cebliku
I') Hayku o xusuu. Tectol. Buonorus
) Hayku o xusnn. Kypc jgexknun (mpeseHranmii)

PaGouvast mporpamma qucIUIUIMHEI pa3paboTana kadenpoi bronorun u odIIel TeHeTHKH
N bullM

[IpunsTa na 3acenanuu kadenps buonorun u obmeit renernku UIbullIM

ot «15» suBaps 2025 r., mporoxon Ne 9

3aBenyrouuii Kagepoii IMTunosekwuii FO.B.
Bbuoxorsn u obmeii TeHeTHKH (mozmcs) (hanILIIIs, MHHITHAIELT)
HIbulllIM

Oz[o6peHa HeHTpa.]'H)HBIM MCTOAUYCCKHUM COBCTOM

oT «31» sHBaps 2025 r., mpotokoir Ne2



