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HAYYHAS CIENAAJBHOCTD
1.5.4. BUOXUMUA

OcHoBHbBIE pa3fesibl THCHHTTHHDI
Vcropus pasutus Guoxumud. Metonsl uccnenosanus. CTpoeHwue, CBOICTBa U

_cf)‘yHKuHI/I 6emkoB. DmsmMmoniorus. O6MeH 6GelKoB W aMUHOKHMCIOT. HykienHOBBIC
RYCTIOTHI M GHOCHHTE3 GenKa (MaTpUHIHBIE IPOIECCHT). DHepreTHIeCKui 0OMeH. ObmeHn
yriaesonos. O6meH sumnunoB. O6MeH HyKIeOTH0B. ['opMOHaNbHASL PEry i obOmeHa
BEITIECTB.
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CIIMCOK BOIIPOCOB JJISI KAHIUZATCKOI'O 9K3AMEHA

IIpenMeT U 3a1aul OMOJIOTHIECKON XUMHH.

OOMeH BeIIecTB M OJHEPrHH, HepapXuyecKas CTPYKTYpHAas OpraHu3alus |
CaMOBOCIIPOU3BE/IEHNE KaK BaKHEHIIHe MPU3HAKH XKHBOH MaTEPHH.
MoJteKyiIsipHas JOTUKa JKUBOro. I'eTepoTpodHble U ayTOTPOQHBIE OPraHH3MBL:
pa3ITMYHMsA TI0 TIUTAHUIO ¥ HCTOYHMKAM SHEPIUK; KaTaOou3M U aHa0OJN3M.
MHOTrOMOJIEKYIISIPHEIE CHCTEMBI (METaOONIIECK e [ETH, MEMOPaHHBIE IIPOLECCE,
CHCTEMBI CHHTe3a GHOIOIMMEPOB, MOJIEKYISIPHbIE PEryIaTOPHBIE CHCTEMBI) Kak
OCHOBHBIE 00BEKTEI OMOXUMUYECKOIO UCCIIETOBAHMS.

Teoperndeckas OCHOBa M IPHKIAJHOE 3HAYEHHE OMOIOrMYECKOM XUMUH I
CIIEIMATIACTOB Pa3IUIHOTO IIPOMHUILL.

OCHOBHbIE pa3fielibl ¥ HAIPABICHHS B OMOXHMMMH: OHOOpraHMYECKas XHMHS,
cTaTWUecKas, IUHaMHdecKas W (QYHKIIMOHANbHAs OMOXUMHS, MOJCKYyIIpHasd
GHONOrKs, KITMHAYIecKas ONOXUMUS U KIIMHUKO-Ia00paTopHast IUarHOCTHKA.
dopMupoBane IPeCTaBIeH)s O OeNKax Kak O BayKHEHIIeM Kilacce COeTUHEHUI
U OpraHu3Ma. BelIKW IPOCThIe M CIOXKHBIC. YPOBHHM OpraHM3aluy OenKkoBOM
MOJIEKyJIbL. B3aMOCBS3b CTPYKTYPHI U QYHKIIUH.

Buonoruaeckre QyHKIHU 0elKoB. Ponp 0enkoB B mmponeccax MEXKIETOYHOTO U
MEXKMOJIEKYJIIPHOTO y3HABAHH. '
Benxu-(hepMeHTHI, GeNKI-PELelITOPE, TPAHCIIOPTHBIC OeIIKH, aHTHTENa, OeJKOBBIE
TOPMOHBI, COKpaTUTENIbHEIE OEJKH.

MHoroo6pasie  CTPyKTypHO M (QYHKIMOHAIBHO  Pa3IHIHBIX OeJKOB.
BHONOrHyYecKy aKTUBHBIE enTuIbl. CTpyKTypHBIE OEIIKH.

Camoc6opka MHOTOMOJIEKYJISIPHBIX GENIKOBBIX CTPYKTYp: IONA(DEPMEHTHBIX
KOMILIEKCOB, KIETOYHBIX OpraHelll, BUPYCHBIX YaCTHII, KOJIAr€HOBBIX BOJIOKOH.
MeTomsl 6enkoBoii xuMu#. KoIMYeCTBEHHOE OIpPENEIICHUE oenxoB. MeToasl
pas/eneHus U 09iCTKY Genko. PpaknuoHupoBanye, aQyuHHa, abcopOIMoHHad,
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HOHOOOMEHHAs xpomaTtorpadus, reqb-(OUIbTpanys, aneKkTpodopes,
IMMYHODJIEKTPO(Ope3, U30IEKTpUIecKoe (GOKyCHpPOBaHHE, UMMYyHO-OJIOTTHHT.
Mertobl HaeHTU(UKAIIUYA TOMOT'€HHOCTH OEJIKOB.

HcTopust OTKpBITHs U u3ydeHUs (GepMeHToB. OcoOeHHOCTH (epMEHTATUBHOIO
KaTaJlu3a.

Kiaccudukaims u HOMEHKIaTypa (GepMEHTOB.

CsoiictBa GepmeHTOB. CIIEITU(PUIHOCTD NEHCTBH.

3aBHCHMOCTb CKOPOCTH (DepMEHTaTMBHEIX peakmuil oT Temmeparypsi, pH,
KOHIIEHTparmu hepMeHTa 1 cybcTpara.

IToustre o mpodepMeHTax u uzopepMenTax. ENUHUIBI H3MEPEHUS aKTUBHOCTH
KOJIM9ecTBa (DEpPMEHTOB.

KodakTopsl (GepMEeHTOB: HOHBI MeTamioB M KodepmeHTH. KodepMeHTHbIE
(GYHKIIMYA BUTAMUHOB.

Wurubutopsl GepMeHTOB: 00paTUMble U HeoOpaTHMble. BuIpl MHruOUpOBaHHs:
KOHKYDPEHTHOE,  HEKOHKypeHTHOe, OecKOHKypeHTHOe, cyOcTparHoe |
aIJIOCTEPUIECKOE.

JlexapcTBEHHBIE TIpeIapaThl - KHTHOUTOPBI (PEPMEHTOB.

ITyTd peryisiiuy akTHBHOCTH (EPMEHTOB: aIOCTEPHYECKME MHTUOUTOPHI U
aKTHBATOPbI, KATAJMTUYECKUNA U PEryJIATOPHBIM IIEHTPhI, YETBEPTHYHASL
CIPYKTypa aIOCTepUYeCKHX (EepMEHTOB M KOOIEDAaTUBHBIE H3MEHEHMSI
KOH(pOpMaLuU IIPOTOMEPOB bepmenTa; dochopunupoBanue-
nedochopuIupoBaHue.

ITonupepmentHsle cucTeMbl. HanMmonekynspHble KoMIuleKchl. Ilomsatue o
MeTabooHax. MeXXMOIeKyIIpHOe B3aUMOZEHCTBHE.

Pacrpenenenve ¢epMeHTOB B opranusMe. Opranocnenuduyeckue (GEepMEHTEL
N3menenuns GepMEHTHOTO COCTaBa IIPU OHTOIEHE3E.

DH3UMOIIATHM BpPOXKIEHHBIE W TNpuoOpeTeHHbIe. IIpomcxoxkaeHue (epMeHTOB
IIa3Mbl KPOBH. OH3MMOIUAHOCTHKA, SH3UMOTepanus. VMMOOHIM30BaHHBIE
(bepMeHTBHI.

HyxkiiernHOBBIE KUCIOTHL. BUIBI, ponb B poleccax XKU3HEAEATENbHOCTH.,
Hyxneotuaubiit coctaB puboxyknenHoBeX (PHK) 1 1e30kcHpHOOHyKIEHHOBBIX
(JIHK) xucmot. KomniemeHTapHble ¥ HEKOMIUIEMEHTAPHBIE IIOJTHHYKICOTHIHBIE
TIETTH.

Bropuunas ctpykrypa PHK. [lBoiimas cmnmpans JHK. [lemartypanus wu
peraryparus JHK.

I'mopumuzanus JHK-JIHK un JHK-PHK; BropuuHble pasiuyus IEPBUIHOU
CTPYKTYpPHI HyKJIEUHOBBIX KHCIIOT.

Pu6ocomsr 1 pudocomansasie PHK. ITonupubocomer u marpuunsie PHK.
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Tpancnoprasie PHK. Crpoenue xpomocoMm. CamocOopka HyKIEOMPOTSUIHBIX
YACTHII.

Mogens JTHK Vorcona u Kpuka, 00bsicHeHNE (PU3UKO-XUMHUYECKOIO MEXaHU3MA
camoripomsBesieausi reHoB. buocuuTes JHK (perumkanus): CTEXHOMETPHS
peaknmy;, JIHK-momuMepassl; MaTpHIa; COOTBETCTBHE MEPBUYHOU CTPYKTYPHI
IIPOIYKTa PeaKIUX IIePBUYHON CTPYKTYypPE MATPHIIBI.

OrnpeieneHHas MOCIENOBATEIbHOCTh HyKJIECOTHIOB B IIONUHYKICOTHIHON IEIH
Kak crmoco6 3amuck HH(GOPMAIMM; PEIUIMKAIHs Kak CIoco® Iepenads
uH(GOPMAIIUN OT MATPHULBI K IPOIYKTY PEaKIUH.

Cunres JJHK u da3bl kiaetounoro aenenus. Mnentuanocts JJTHK pasHbIx KI€TOK
MHOTOKJIETOUHOTO opranu3ma. [Topexxnenus u penapanus JJHK.

buocunrtes PHK (tpanckpunuus): PHK- momumepasa; CTEXHOMETPHS PEaKlUu;
JTHK xax MaTpHIa; TPaHCKPHUIIHS Kak nepenada uaGopmanuu ot JHK u PHK.
buocuHTe3 pPUOOCOMHBIX, TpaHCHOpTHBIX M Marpuunbix PHK. Ilomsatwe o
MO3aW4HOM CTPYKTYpE FeHOB, IIEPBUIHOM TPAHCKPHIITE, IOCTTPAHCKPUIIITHOHHON
noctporike PHK, anbTepHaTUBHOM CILIAHCHHTE.

brocunTes 6enKoB.

BeckieTounsle cCHCTEMBI OHocHHTe3a OenkoB. CTpoeHre PHOOCOMBI.
IToCTTpaHCIAIHOHHBIE N3MEHEHUSI OelIKoB: 00pa30BaHKE OJMIOMEPHBIX OEIKOB,
YaCTUYHBIM IIPOTEONIN3, BKIIFOUEHHE HeOEIKOBEIX KOMIIOHEHTOB, MOJU(DUKALIMS
AMUHOKHCIIOT.

Perynamus GuocuHTe3a OenkoB. IIoHATHE 00 OIEpOHe ¥ PETYJSIIUN Ha yPOBHE
TPaHCKPUIILIHUH.

Hubdepenimansaas — aKTUBHOCTR ~ I€HOB  KaK  MEXaHW3M  KIIETOYHOM
mudPepeHITIPOBKH.

V3meHeHre GEIKOBOIO COCTaBa KIETOK MpH TU(GepeHIIupOBKe.

CuHTe3 reMorioOMHA TIPU PAa3BUTUU SPUTPOLMTOB. 3HAYEHHE HU3YYCHHS
middhepeHIInPOBKY X OHTOTeHe3a JIJIsl MEAUIIUHEL

Pacriay KJIeTOYHBIX O€IKOB. BpeMs MOyKU3HHU pa3sHBIX OEIKOB.

MosekysipHbIe MyTalliH: 3aMEHBI, LMK, BCTABKU HyKIICOTHUIOB.
[eHOTHIHYECKAs IeTepOreHHOCTh B MOMYJIAIMU deloBeka. PexoMOMHanmu Kak
HACTOYHUK FeHETUIECKON U3MEHUYUBOCTH.

[TonuMopusm GenkoB. BapuaHTBl IeMOITOOHHA, HEKOTOPHIX (EPMEHTOB.
['pynnocnenuduaecKkue BEIIECTBA KPOBH.

HacencTBeHHbIe GONE3HM; PACIPOCTPAHEHHOCTD U IIPOUCXOXKICHUE NE(MEKTOB B
TeHOTHIIE, OMOXMMUYECKHE MEXaHU3MBI Pa3BUTHsI OOJIE3HH.
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Buramunsl. Kinaccudukaius, HOMEHKIaTypa BUTaMHHOB. [IoHSTHE O T'HIIO- H
aBUTAMUHO3aX. < DK30I€HHblE U OHIOTeHHBIE IIPUYMHBI TMIIOBUTAMHHO30B.
['unepBUTaMUHO3BI, TPUIUHEI PA3BUTHSL.

BuramuH A, HICTOYHUKH, CyTOYHAsI NOTPeOHOCTh, OMoIoruueckas pob. Kiunuka
TUIO0- U TUIIEPBUTAMUHO3A.

Buramun D, nctouHuKH, CyTOYHAsI TOTPEeOHOCTD, Onomorudeckas posib. Kinnrka
THIIO- ¥ THIIEPBUTAMUHO34.

Buramus E, HCTOYHHUKH, CyTO4YHas IOTPEOHOCTh, Onoorudeckas pob. Kiunuka
THIIOBUTaAMHHO3A.

Buramun K, HCTOYHUKH, CyTOYHAs IOTPEOHOCTH, Ononorndeckas poiib. Kiuarka
THIIOBUTAMUHO3A.

Buramun Bl, wucTOYHMKHM, CyTO4YHas IOTPEOHOCTb, OHOIOTHYECKAsS POJIb.
Kiunrka rumoBuTaMHIHO3A.

Buramun B2, wHCTOYHMKH, CyTO4YHas IOTPEOHOCTh, OMOIIOTHYECKAs POJIb.
KianHuka ruImoBATaMHHO3A.

Buramua B3, HCTOYHMKH, CyTOYHas IOTPeOHOCTb, OHOJOTHYECKas pOJIb.
KnuHuka runmoBATaMHUHO3A.

Buramus PP, ncTouHMKH, CyTOYHAs IOTPEOHOCTE, OHoIorudeckas pois. Kimunnka
THIIOBHTAMHHO34.

Buramur B6, HCTOYHMKH, CyTOYHas IOTpeOHOCTb, OHOJOTHYECKAas POJIb.
KnuHuka runmoBUTaMHHO3A.

Buramun Be, HCTOUHHKH, CyTOYHAs TOTPEOHOCTh, OHoIorndecKas poiib. Kinnuka
THIIOBUTAMHUHO3A.

Buramur Bl2, ucTOYHMKH, CyTOYHas IOTpeOHOCTb, OHMOJOTHYECKAas POJIb.
Knunuka rumoBuTaMuHO3A.

Buramun C, HICTOYHHMKH, CyTOYHAs IOTPeOHOCTH, OMonorudeckas poiis. Knunrka
THIIOBUTAMHUHO3A.

JXXupopacTBOpUMBIE ¥  BOJOPACTBOPHUMBIE BHUTAMUHOIIOJOOHEIE BEIECTBA.
Buramus F, Bnusaue Ha oOMeHHbIe mporiecchl. [ToHATHe 00 aHTHBUTAMUHAX.
OcHOBHBIE MEXAHU3MBI PETYJIIAINH METa00IN3Ma.

KneTku-MUIIEHN U KIIETOYHBIE PELeNnTOpbl TOpMOHOB. CTpoeHMe, BIHSHHE Ha
0OMEH BEILECTB ¥ MEXaHU3MBI AeUCTBUS BaKHEHIIINX TOPMOHOB.

Tupokcun. Crpoenue, OuocuHTe3. II3sMeHeHHs oOOMeHa BeIIECTB IIPH
THUIIEPTUPEO3e U TUNOTUpeo3e. MexaHu3Mbl BO3HUKHOBEHHMS SHIEMUYECKOr0 300a
U ero ImpeaynpexacHue.

IlonoBblE TOPMOHBL: CTPOEHHE, BIUSHUE Ha OOMEH BEIeCTB U (PYHKIIUH MOJIOBBIX
)Kele3, MaTKU X MOJIOYHBIX JKelles.
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T 'opMOH pocTa, cTpoeHre i QyHKIHH. TPoIHbIe TOPMOHBI TAIO(U3a. MeXaHU3MbI
PEryJISIUAY BHYTPEHHEN CEKPEIHH.

Hepapxusi peryisiTOpHBIX cucTeM. Hapymenust QyHKIME SHIOKPUHHBIX JKEJEs:
TUmep- W THUIOIPOMYKIMS TIOPMOHOB. 3aMeCTUTENbHAs Tepamus IIpu
TMITOIPOIYKIIAYA TOPMOHOB.

[IpoCTarMaHAWHEL U WX PONb B PEryJAIMM MeTaboimmu3Ma U (U3UOTOTHYECKHX
dymxuuit. KunuHoBas cuctema u ee QyHKIMH. bHOXMMIIECKHE H3MCHEHUS TP
BOCTIQJIEHUU.

[ToasTHe O MeTaOONU3Me, MeTa0OJMIECKHX IIyTSIX, METaOOIMYECKOM IIHKIIE,
KapTe MeTaboIu3Ma.

Perymamus Metabonusma. KOHIEHTpaIus MeTaboNIUTOB: PEAeIsl U3MCHCHUH B
HopMe M TpH maronoruyd. OCHOBHbIE KOHEYHbIE MPOMAYKThl MeTabonu3Ma y
gyeloBeKa.

Metozs! H3ydeHus 0OMeHa BELIECTB.

ITousartue 00 afieKBaTHOM IIUTaHHUH.

VT1eBOIbI MUK CI0XKHEIE U TIPOCThIe. [IoHATHE O MMILIEBLIX BOJIOKHAX, UX POIIb.
[ToTpeOHOCTH B yrieBoaax, QyHKIMA B OpraHu3Me.

JIurmner mumd. [IoTpeOHOCTh, COOTHOIIEHHE JKHMBOTHBIX W PACTUTENBHBIX
JUNHALOB.

Mauoroo6pasre MUHOPHBIX KOMIIOHEHTOB ITHIITH.

MuHepanbible BellecTBa NHUIM. Makpo- W MHKPOIJIEMEHTEI, HMCTOYHHKH,
MOTpeOHOCTh, ~ BCACHIBAaHHE, perynaius oOMeHa, Omojoruyeckas pojb.
PervioHabHbIE IIATOJIOTHMH, CBI3aHHBIE C HEZOCTATKOM MHUKDPOJJIEMEHTOB B MHUIIE
U BOZE.

[TousTve 0 GHOJIOTMYECKOM OKHCIICHHU. DHIEPrOHUYECKHE U 9K3eprOHUIECKHe
peakInuy B JKUBOU KIIETKE.

O61mas cxeMa YHHGHUKAIUY 3HEPreTHIeCKOro MaTepruasa B OpraH|u3Me.
CTpoeHHe MUTOXOHIPHH ¥ CTPYKTypHAas OpraHM3allisi Ield MepeHoca
3JIEKTPOHOB ¥ IIPOTOHOB.

V36upaTenbHas IIPOHULAEMOCTh MUTOXOH/IPHATTEHON MeMOpaHbl 1L CyOCTPaToB,
AJI® r AT®. Makpoasprudeckue coequHeHns. OopMbl aKKyMYJLIIIAE SHEPIHH.
Mem6pannsiit norermnuan (D m H+, D pH, D Na+). Jlerunpuposatue cyocTpaToB
M OKHCJIeHHe Bozopo/a (00pa3oBaHue BO/IBI) KaK HCTOYHUK SHEPTUH JUIS CHHTE3a
ATO.

Jlernporenassl M MepBUYHBIE aKenTopE! Bojopona - HAJI u GpraBonpoTeHHEL,
HAJIH-neruaporesasa.

TepMUHATBHOE OKHUCIECHHE, YOHMXHHOH, IIATOXPOMBI, IUTOXPOMOKCH/IA3a.
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OxuciurensHoe  dochopunmmpoBanue,  koapdurment  P/O.  PasnocTs
OKHCIIUTEIHFHO-BOCCTAHOBUTENBHBIX IMOTEHIIMAIOB KHUCJIOpPOAA KaK HMCTOYHUK
SHEPIHU OKUCIUTEIHFHOTO (GoC(hOpHINPOBAHN.

Pery s menu mepeHoca 3JeKTPOHOB (IbIXaTelbHbl KOHTPOIb). Pazobmienue
TKaHEBOT'O JIbIXaHHUS 15§ OKHCIIUTEIEHOIO dbochopunupoBanus;
TepMOperyIaTopHas QyHKIUS TKaHEBOT'O IbIXaHHUA.

HapyrreHus sHEpreTH4ecKoro 0OMeHa U TUIIOKCUYECKUE COCTOSHU.

CxeMa KaTaGoIu3Ma OCHOBHBIX IHINEBBIX BEIECTB - yIIeBOOB, JKUPOB, OEIKOB
(aMHHOKHCJIOT); TIOHSATHE O CHEU(PUIECKUX Iy TAX KaTaboIu3Ma.
OKHUCIUTENBHOE JeKapOOKCHUINPOBAHNE TUPOBUHOTPATHON KUCIOTHI.

CBsi3p MEXIY OOIMUMH ITyTSIMHU KaTabonu3Ma U LENbI0 IIepeHOoca 3JIEKTPOHOB U
IIPOTOHOB.

ATocTeprUYecKre MeXaHW3Mbl PeryJiuu IuTpaTHoro Iukia. OOpasoBaHue
YIIEKUCIIOTO Ta3a IpU TKaHeBOM JbIxaHWM. COOTHOILIEHHE MEXIY IOHATHAMHU
sHepreTUdecKuit 0OMeH, OMOIOruuecKoe OKUCIEHHE, TKAaHEBOE JIbIXaHHE.
OcHOBHBIE YIIIEBOIBI )KHBOTHBIX, UX COAEPKAHUE B TKAHSIX, OMOIOTrHYeCcKas pOJib.
OcHOBHBIE yTIeBOBI MUILIH. [lepeBapuBaHue yrieBOAOB.

['mroko3a Kak BaKHEHIIHUH MeTaOONHMT yIriIieBOOHOro obOmeHa: oOImas cxema
MCTOYHHKOB U ITyTe# pacx0M0BaHUs TTFOKO3bI B OPraHU3ME.

KaraGommsMm TrOKO3Bl. A3pOOHBIM pacmal — OCHOBHOM IIyTh KaTaboiu3ma
[IIFOKO3BI Y YeJIoBeKa U IPYTUX a3pOOHBIX OPraHU3MOB.

AHaspoOHBIH paciial TII0K03bI (aHa3POOHBIHM MIUKOIH3).

buocuuTe3 TIIFOKO3bI (TIIOKOHEOTeHEe3) M3 MOJOYHOM KHUCJIOThI. B3amMocBs3b
[JIMKOJIM3a B MBIIIIAX ¥ TIIIOKOHeoreHe3a B meueHu (ki Kopn).
Altocrepudeckre MeXaHU3MBl PeryJiiliid a’po0HOr0 M aHa’pOOHOro IyTeH
pacriajia TIF0KO3b] U [NIIOKOHEOreHe3a.

ITenTo30dochaTHBIN MyTh TpeBpaIlleHUH TITFOKO3bI.

CBoiicTBa W pacIpoCTpaHEHHE IJIMKOIeHa KaK pe3epBHOIO IIONKCaxapua.
buocunte3 rimmkoreHa. MoOwinu3anus rukoreHa. OU3HO0IOrHYecKoe 3HaUYeHUe
pe3epBUPOBaHUS U MOOMIM3AIUY ITIUKOreHa.

OcobeHHoCcTH 00MEHA ITFOKO3BI B pa3HBIX OpraHax U KJIeTKaX: SpUTPOLUTEL, MO3T,
MBIIIIIEI, )KAPOBAs TKaHb, [I€UYEHb.

V3MeHeHus IIIOKO3bI B IeYeHHW (CHHTE3 M paclajl INIMKOIeHa, INIMKONIU3) IIpH
CMeHE [TEPHUOo/Ia THIIEBAapEHHUs Ha ITOCTaO0COPOTUBHBIN IIEPUOJL K COCTOSHHUSA ITOKOS
Ha MBIIIEYHYIO paboTy.

Ponp wHCynWHa, TIIOKAaroHa, aJpeHallMHA, AaJEeHUJIATIMKIA3HOW CHCTEMEBl H
IIPOTEMHKHUHA3.
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[pencTaBneHus O CTPOCHUM U (YHKIMH YTJIEBOJHOW YaCTH IIIMKOIPOTEUHOB M
[TIAKOIUIHI0B. CHANIOBBIE KUCIIOTHL.
I'MuKo3aMHHOTIMKAHEI W IIPOTEONNIMKaHbl.  ['MamypoHOBasg  KHCIOTAa,

XOHI[pOI/ITI/IHcepHaH KHCJIOTa, OpraHd3anusl H (I)YHKL[I/II/I MEXKIECTOYHOI'O
BeIIECTBA.

FenapHH: npencraBjIi€eHue O CTPOCHHH, pPacIIpOCTpaHCHHH H (bYHKI_[I/IHX.
HpI/IMeHeHI/Ie B MEIUITHUHE.

HaCJIe,Z[CTBGHHBIC (HapymeHHﬂ obMeHa MOHOCaxapul0oB H [JUCAXapUIOB:
raJlJakKToO3€MHus, HEIIEPEHOCHUMOCTD CbpYKTOSBI, HEIIEPECHOCHUMOCTE ONHUCAXdpUIOOB.
I'muKOreHo36l U arjIuKOreHO3E6l.

CoBpeMeHHbIe PEICTaBICHUS O CTPYKType U QyHKIIUK MeMOpaH.

JIunuael  MeMmOpaH: TIPEICTaBUTENH, HNOMU(PYHKIMOHAIBHOCTb, pPOJb B
o0ecrieueHuu (U3UKO-XUMUYECKUX XapaKTEPUCTUK (TekydecTs,
ACHMMETPUIHOCTD, PUKCcAIKsI OEIKOBOI0 MaTepraa).

dochomunumsl, XOJIECTEPHH, TTTUKOJIUIIHAIBL, TIPOOKCUIaHTHBIE u

aHTUOKCHIaHTHBIE CBOKMCTBA.

Ponp umumoB MeMOpaH B 00pa3oBaHUM BTOPHYHBIX  MECCEHIKEPOB,
5iK03aHOMIOB. [IpOTEeKTOpHAS POJIF BUTAMUHOB U OHO(IaBOHOUIOB.

benku memOpan. [Toustre o nepudeprdeckux U UHTETpalIbHBIX Oenkax. bemku-
HACOCHI, O€IKU-KaHaIbl. I JIMKOMPOTEeHMHBI, perentopHas QyHkuusa. Poinp B
MEXKIETOUHOM M MEXMOJIEKYJIIpHOM Yy3HaBaHuu. OOmme u crenupuuecKue
byHKIMA MeMOPaH.

Baxcaelinue MK yeloBeka. Pe3epBHbIe TUNUAB! (KUPHI) U JTUIUABI MeMOpaH
(CTIO)KHBIE JIUTIHIBI).

Ocuosable GOChHOTUTUABI U TIUKOIUINIBl TKaHEH YeloBeKa.

[TuieBsIe KUPHI U UX IIepeBapuBaHre. BeacklBaHue IPOAYKTOB II€peBapHBaAHN.
Hapyierust iepeBapuBaHus U BCACBIBAHUA.

Mcnonp30BaHUe JKUPOB, BKIIOYEHHBIX B TPAHCIOPTHBIE JIMIIONPOTEHHBEI;
JIUNONPOTENHIINITA3a. | UIIePIUIONPOTEHHEMNUs: alMMEHTapHas IpU Juaberte,
HEBPO3aX, YIOTPEOJIEHUN aJIKOTOJIs.

PesepBupoBanre W MOOWIM3alMA JXXHUPOB B JKAPOBOM TKaHH;, PpEryJsAlus
MOOWIIM3AIMHY apEHAMHOM: KacKaIHbI MEXaHU3M aKTHUBALUX JIUIIa3kl.
TpaHCITOPT JKUPHBIX KHUCIOT anbOyMHHOM KpoBH. Du3MOIOrHyecKas poiib
pe3epBUPOBaHMS ¥ MOOWIIHM3ALUK JKAPOB B JXKUPOBOHM TKaHu. Hapyirenwe sTHX
IIPOIIECCOB IPU OXKUPEHUU.

OOMeH XUPHBIX KUCIIOT.

BUOCHHTE3 M MHCIIONL30BaHHE aleTOYKCYCHOM KHCIOTBI, (DU3HOIOIHIECKOe
3HaYeHHe 3TOro Mporecca.
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138
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OG6MeH cTepouI0B. XO0JIeCTEPUH KaK IPeAlIeCTBeHHUK psifia APYyTUX CTEPOUIOB.
OOmeH 1 QyHKIMU aMUHOKHCIIOT.

OO6mrast cxemMa MCTOYHUKOB M IIyTed pacxXolOBaHUS aMMHOKHCIOT B TKaHIX.
JluHaMudeckoe cocTosiHue OenkoB B opranusme. Katencuss.

i HI/II].[CBBIG OeJIKM KaK NCTOYHHK aMHHOKHCIIOT.
; BaKTCpI/IaJIBHOG paciCIICHUuE aMHUHOKHCJIOT B KUIIIECYHUKE. Koneunrie IMPOAOYKTHI,

MEXaHH3M HUX O6€3Bpe}KI/IBaHI/I$I.

. TpancaMuHHpOBaHUE: aMUHOTpaHC(epassl, KoPepMeHTHas (pyHKLIHsS BATaMUHA

B6. CreniuduaHoCcTh aMUHOTpaHCheEpas.

. AMI/IHOKI/ICJ'IOTBI, Y4aCTBYIOIIHUE B TpaHCaAMHUHHUPOBAHUU: ocobas POJIb

[IyTaMAHOBOU KHCIOTEIL. buonoruueckoe 3Ha4YeHHue peaxknuit
TpaHCaMHUHUPOBAHUS.
JlyarHocThdecKkas IIEHHOCTh OIpeNeNeHusl aKTUBHOCTH aMHUHOTpaHcdepas.
Heruronutuyeckuit xapakrep hepMeHTEMUNN.
OxucnuTeNnbHOE Ne3aMUHUPOBaHUE aMUHOKHUCIOT. Henpsamoe nezaMuHupoBaHue
aMUHOKHUCIIOT, rIIyTaMaTAeruaporeHasa. buonoruueckoe 3HaUYeHHE
Je3aMUHAPOBAHUS aMUHOKHCIIOT.
KoneuHbIe MPOAYKTEI @30TUCTOI0 OOMEHA.
HexapOOKCUTUpPOBaHUE  AMUHOKUCIOT. bHOreHHBIE  aMHHBI:  T'MCTaMUH,
CEepOTOHMH, g -aMHHOMACIIIHas KHCIOoTa, KarexoiaMmuHbl. [Ipoucxoxnenwue,
byuakmun. OxucieHue OMOTeHHBIX aMUHOB (aMUHOKCUIA3EI).
TpancmetunupoBanre. MeTHOHUH U S-afeHO3MIMeTHOHUH. CHHTE3 KpeaTuHa,
anpeHanuHa, GochaTuamixonuHoB, Metunrposanue JJHK.
OOmeHn eHMIaIaHUHA U TUPO3UHA.
["OMOTTUCTHHYPHSL, TUCTUIMHEMHUS U IPYyTUe HacleACTBEHHbIE HapyllIeHusI oOMeHa
AMUHOKHCIIOT.
B3anmMocBs3s 0OMeHa yTiieBOIOB, JUIIKUI0B, aMUHOKHUCIIOT.
OOMeH HyKIIEOTHIOB.
OOMeH BOJIBI U1 MUHEPATBHBIX BEILIECTB.
buoxumus neyeHu.
buoxumus KpoBH.
buoxumus coe IUHUTEIEHOU TKaHHU.
buoxumuys MBIIIIEYHON TKAHMU.
buoxumus HEpBHOM TKaHHU.

JIutepatypa

OcHosnas:

1. buoxumus [Tekcr]: yueOHUK I CTYIEHTOB MeauIMHCKUX By30B / [JL.B. ABneesa,
T.JI. Aneitauxosa, JL.LE. Angpuanosa u np.]; nox pen. E.C. Cesepuna. - 5-e usn.,
ucrnp. u goi. - Mocksa : ' D0OTAP-Menua, 2019. - 759 c. : uin., Tabu.



2. Mapmamn, Buiesam k. Kiuawndeckas 6moxumus [Texct]: mep. ¢ anrn. / B. Jhk.
Mapmamt, C. K. barrept; pex. C. A. bepexnsk, 2015. - 408 c.

3. IllenmeBa E.A. OcHoBbl Ouonornueckoii xumuu [Tekct|: kypc mexmuit / E.A.
[lennesa; Munobpuayku Poccun, ®I'AOY BO "benropoackuii rocyapcTBEHHBIN
HAIMOHAIBHBIM HcclenoBareabckuii yuusepcurer”. - benropon : HAY "benl V",
2020. - 95 c. : ui., Tabu.

HononHumenvHas:

+. Comseit JI. I'. Harngauas menurunackas omoxumust [Tekcer]: y4ue0. mocobue mmd
" crynenTos By3oB / Jlx. I'. Conseit ; mep. ¢ anri. A.IL Babumesnd, O.I'. Tepemierko
" mog pen. E. C. Cesepuna. - 3-e u3[., nepepa0. u gom. — M. : I'OOTAP-Menua, 2020.
- 159, [1] c. : mm.
2. JaBeimoB B.B. OcHoBbl MemuimHcKoW Ouoxumun [Tekct]: y4e6. mocobue / B.B.
Tassios; OO BO "Menmurmuckuii yausepcuteT "PEABU3". - Mocksa : [0. n.],
2017.-542 c. : uin.
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HAYYHAS CIIEHUAJIBHOCTD
1.5.10. BUPYCOJIOT AL

OcHoBHBIE pa3/ieJibl AUCHUIIHHBI

Beenenre B Bupycojoruro. Mcropus passutus Bupyconoruu. Knaccuduxarus
BHUPYCOB. OBOJIOIM BUpPycoB. CrenuanpHbple METOABI BBIIEIECHHS M H3yYeHHS
supycoB. Ctpoenme BupycoB. CoctaB Bupyco. I'eHom Bupycos. baxreprodaru.
HCHOHBBOB&HHG baxTepuodaroB B TeHeTHUeCKOW WHXeHepuu. Meronsl paboThl ¢
6akreprodaramu. B3anmoaelicTBre BHPYCOB C KIETKOW—X03AMHOM. OCHOBHBIE THIIBI
peIUIMKaliy BUPYCHBIX I'eHOMOB. IIyTu mepegauu BHPYCOB XXMBOTHBIX M YeJIOBEKA.
BupycHeie MH(QEKIIUH. Bupycsl pacTeHUH. AHTHBHpYCHas Teparnus.
[IpoTUBOBUPYCHBIA UMMYHHUTET.

CIIMCOK BOITPOCOB IJIAA KAHTUIATCKOI'O 9K3AMEHA

1. Tlpupoma BupycoB. Poip BHpPycOB B 3BONIOLWH. [ HIIOTE3Bl IPOUCXOXKIECHHUA

BHUPYCOB.

BsaumoielicTBre BUPYCOB C KIIETKOU X035MHa. THUIIBI BUPYCHON MH(EKITUH.

OCHOBHBIE ITPUHITATIHI COBPEMEHHOU KilacCU(UKaIUN BUPYCOB.

OcobennocTr cTpyKTypHl BUupycHbIX JTHK.

[TpodunakTika u JeueHrue BUPYCHBIX HHDEKIUHA.

OcobenHocTH CTPYKTypHI BUupycHBIX PHK.

OCHOBHBIE ITPUHITUIIEI CTPYKTYPHOW OpraHu3alid BUPHOHOB.

I'eHeTHYeCKME B3aMMOOTHOIIIEHUS MEX/y BUPYCAMHU.

AncopOuus, MpOHUKHOBEHHE, pa3/ieBaHKle KaK 3Tallbl PEIPOLYKIIMKA BUPYCOB. Poib

BHPYCHBIX ¥ KJIIETOYHBIX OJIKOB B 3TUX IIpolreccax. COOpka BUPYCHBIX YaCTHII.

10. Bupycusie Oenxu. CTpyKTypa U (GyHKIHH.

11. OcHOBHBIE dTAITBl PENIPOLYKIIUH BUPYCa B KIIETKE.

12. Buapl 1 MeXaHHU3MBbI IIUTONATOTEHHOTO JEUCTBUS BUPYCOB.

13. Bupouapl. OcoOeHHOCTH BHPOWUJOB KaK HH(EKIHMOHHBIX areHTOB HEBUPYCHOU
npuponbl. CtpykTrypa JJHK 1 NpHUHIUIIEL €€ penauKaiyy.

14. Bupychl ¢ HEraTUBHBIM M IIO3UTUBHBIM reHoMaMu. OCOOEHHOCTH UX PEIIMKALAN
¥ TPAHCJISITHH. '

15. CoBpeMeHHBIE MHOIXOABI K Pa3pabOTKe aHTUBHUPYCHBIX XHMHOIPENIapaToB.
OcHoBHBIE TpeOOBaHUS, IPEIBABIIEMbIE K aHTUBUPYCHBIM IIPEIIapaTaM.

16. ITomumepasHas [emHas peaklys B AUarHOCTUKE BUPYCHBIX HH(EKIUH.

17. IIpobiema pe3UCTEHTHOCTH BHUPYCOB K XHMHOIpenaparaMm. MexaHu3MEI
(hopMUPOBaHUS PE3UCTEHTHOCTHU U IIyTH €€ NIPEOOTIEHHU.

18. ITarorene3 BUPYCHBIX HHGbeKIUHd. XapaKTepUCTHKA Pa3IUYHBIX KIMHUYECKHUX
(GopM BEPYCHBIX HHPEKINH 110 XapaKTepy TEYEHHU.

o 08 TR B8 B v e 10
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20:

24.
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30.
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33
34.
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36.
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38.
39

40.
41.

. JHK— u PHK-conepxammue Bupycbl. OOmas xapakTepUCTHKa, OCOOEHHOCTH

PENPOLYKIIHH.

JTHK—u PHK—coneprxanrue 6akrepuodaru. OO1rias xapaKTeprUCcTHKa, 0COOEHHOCTH

PENpPOLYKIHH. .

. IsMenuuBocTh Bupyca rpurma. [TorsTre anTureHHoro apeida u mudrTa.

. Db dexT unTephepeHm Mexay Bupycamu. OTKpbeITHE HHTEpHEpOHOB. MexaHu3M
neiicTBrst HHTeP(EPOHOB B KIETKE. 3aIllUTHBIE MEXaHU3MBl BUPYCOB OT JEHCTBUSL
UHTEP(PEPOHOB. -

. UcTopust OTKpHITHS TIPUOHOB. 3a00JI€BaHNUs, BEI3bIBACMbIE IIPUOHAMY Y YeJI0BeKa U

YKHBOTHBIX. MeTOIBI BBISBICHUS PUOHOB U UX JUArHOCTHKA.

Carrenutable onHonenounsle PHK. PHK Bupyca renatura gensra.

DparMeHTUpPOBaHHBIA U HepparMEeHTHPOBAaHHBIM reHoMbl. OcobGeHHOCTH

CTPYKTYPBI TOOAaMOBHUPYCOB, IOTUBUPYCOB X KOMOBUPYCOB.

[TpoTHBOBUpYCHBIE BAaKIIUHBI. THIIBI BAKIWH.

MHakTHBHPOBAaHHBIE BaKIIMHBI. MeXaHU3M MX NeHCTBUA. XapaKTEpUCTHUKA THUIIOB

MHAKTABUPOBAHHBIX BAKIIKH.

JKupbie BakmuHBL. MexaHW3M UX JEUCTBUS Ha OpraHM3M 4YesloBeKa. lIpuHIWIbL

KOHCTPYHUPOBAHUS )KUBBIX BaKIIMH.

OHKOreHBI, KIIETOYHBIE TPOTOOHKOTeHBI. AHTHOHKOIeHbl. HecTaOuiIpHOCTE FeHOMa

pu TpaHc(hOpMallUK.

Bupycusiii kanneporeses. JJHK— u PHK—coznepikaiiue OHKOIr€HHEIE BUPYCEIL.

OmunHanzop 3a rpumnoM u  OP3. Ponb  BHPYCONOIMYECKHX SKCIIPECC—

HHIVKAITHOHHBIX ¥ CEPOJIOTUYECKUX METO/IOB UCCIENOBaHU.

OCHOBEI ITOITYJISITAOHHON I'eHETUKY BUPYCOB. MexXaHNU3M H3MEHYHUBOCTH BUPYCHBIX

TTOTLYJISIIIUANA.

VraeBoasl. OCOOEHHOCTH UX CTPYKTYPHI M (DYHKITMH B BUPYCHBIX 4aCTHUIIAX.

PoraBUpyCBl, WX pOJIb B TIATOJIOTHM deJOBeKa M >KMBOTHBIX. JlaboparopHas

IUAarHOCTUKA, KIMHUKA.

I'eHHas MIKEHEPHSI, €€ TPUKIIATHOE U TEOPETUIECKOE 3HAYEHHE [JIs1 BUPYCOJIOT M.

I'eHHO—ITH)XEHEPHBIE BaKI[UHEI.

Bupyce! pactenuii. icropus otkpsitisa. BTM.

[TuxopHaBupychl. OOImas XapakTepUCTHKa, CTPyKTypa IeéHOMa Ha IIpUMepe

BHPYCOB SIIIypa, TOJIMOMHENUTa, SHIIe(haTOMHIOKAPINTA.

OCHOBHBIE TIPEJICTABUTENN pofa alb(aBHpPycOB U (GIaBUBHPYCOB. 3a00NeBaHHU,

BBEI3LIBAEMEIE STUMH BUpycaMu. Jlnarnoctuka, npopuiaKkTHKa.

BupycHBIe remaTuThl ¢ (peKanbHO—OpaIbHBIM MEXaHU3MOM IIEPEIayH.

Bupyc 6errenctBa. OcoO€HHOCTH PENPOLyKIHHU, IPOMUIAKTHKE, JTUATHOCTHKA.

Cymeprpyrmma OyHBSIBUPYCOB. XapaKTepUCTHKa BUPYCOB, BXOAAIIMX B 9Ty TPYIIILY.

Knaccubukamnus, CTPyKTypa, penpomyKnus. 3abojeBaHMs, BbI3LIBA€MEIE

OYHBSIBUPYCAMHU.
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60.
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64.

Bupychl maparpuiia, KiacCu()UKaIys, XapaKTepUCTUKa OCHOBHBIX CBOMCTB, POJIb
B IIATOJIOTHX YEJIQBEKA.

PC-uudexmus. ITHoNOrHsA. ONMIEMUONOrHs, IATOreHe3, JabopaTopHas
JUArHOCTHKA, IPO(UIaKTHKA.

O61as XapaKTEPUCTHKA CeMelcTBa peoBUpycoB. OCOOEHHOCTH CTPYKTYPEI T€HOMA
1 penpoayKuruu. OCHOBHBIE IIPEACTaBUTENN STOTO CEMENCTBA BUPYCOB.

Bupyc kpacuyxud. OCOOCHHOCTH CTPYKTYpbl U penponykuuu. JlabopaTopHas
IMAarHOCTHKA, IPOGUIAKTUKA KPACHYIITHOW HH(MEKIUH.

PeTtpoBupychl. VICTOpUSI OTKPHITHS, OCHOBHEIE ITyTH IIEPENauH, MU IHAI30D.
Cormanbuele actiekTsl BUY—uHbexun.

AneHoBupyckl ¥ aneHoBupycHas HH(ekuusa. OOmas  XapaKTepUCTHKa,
1abopaTopHas TUAarHOCTHKA, IPO(MUIAKTHKA.

Bupycsl rpymnmsl OcIbl — oclioBakIMHEL OOmas xapakTepucTHka. OcoOeHHOCTH
CTPYKTYpHI U penpoaykiuu. [IpodunaxTuka.

Bupyc mapoTuTa, CTpyKTypa r'eHoMa, pernponykiys. JlabopaTopHas IMarHoCTHKa,
SIHIEMHUOJIOTHS, KIIMHUKA U IpodUIaKTHKa IapOTHTA.

Bupyc BE3WKYyJISIPHOTO CTOMAaTHUTa. XapaKTEPUCTHKAa BO30yIWTENd, METOMIbI
KyJIbTUBHPOBaHHUs, 1a00paTOpHas JUarHOCTHKA.

I'eprniecBupycbl. CTpyKTypa TeHOMa ¥ BHpPYCHBIX OenkoB. OcobeHHOCTH
pernpomykuuu. /InarHocTrka, Ipo(UIaKTHKA, JI€YEHHUE.

Kops: MonekynsapHas Ouonorus Bo3OyIHTeNs, JadopaTopHas IUarHOCTHKA,
SIHIEMHUOJIOTHS, IPOdUIAKTHKA.

[TamosaBupycel. OOmas xapakrtepucTuka. Kiaccudukaiusa, 0ocoOeHHOCTH
PEenpOIyKIIH.

Monekyisspaas 6uonorus BUY, KynbTUBUPOBaHUE, THArHOCTHKA, JIEUEHHE.

Poub 9HTEpOBHUPYCOB B UHPEKIIMOHHOH ITaTONIOTHH.

OG61mas XapaKTepUCTHKa BUPYCHBIX I'€IaTUTOB C FeéMO—KOHTaKTHEIM MEXaHH3MOM
niepeauy BO30yqUTEIEH.

Knaccubuxaiuss opTOMUKCOBUPYycoB. CTpyKTypa I€HOMa M BHPYCHEIX OENKOB.
Oco0eHHOCTH PEempOIyKIIUH.

KopoHaBUPYCHI, X POJIb B naTojgoruu. Oco6eHHOCTH MOP(HOIOIHY BUPYCOB U UX
PEeTPOLYKITHH. :
['eMopparuueckie JUXOpaaKu. XapaKTepUCTHKa BO30yIuTeNeH, IUarHOCTHKA,
JeUeHHe.

Kitaccuukanms aJeHOBUPYCOB: 0COOEHHOCTH PENPOIYKIMH U TE€HETHKH; METO/IBI
KyJIBTUBUPOBAHUS, TUATHOCTUKA. AIEHOACCOLIMUPOBAaHHEIE BUPYCHI, MX y4acTHE B
Pa3BUTHH BUPYCHBIX HH(EKIUH y YeI0BEKa.

Kiraccudukarysi IOKCBUPYCOB, X POJIb B ATOJIOIMH YEIIOBEKA ¥ JKUBOTHBIX.
CTpyKkTypa BUpyca I'pDUIINIa © 0COOEHHOCTH €T0 PEIIMKALIHH.

«IlIndpToBEIEY U «OpeiioBBIe» SMUAEMUUIECKHE BapHaHTHl BHpyca rpumma A.
ITpupo/a maHIeMIYECKIX BUPYCOB Ipua A. AHTUTEHHBIA KIPEX).
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Oco6GeHHOCTH Pa3BUTHS IIPOTHBOBUPYCHOTO UMMYHHUTETA.

Pospb BEPYCOB B aJlIIEprU3alliy OpraHu3Ma.

CHcTeMHBIH TYMOpaIbHBIM MMMYyHHBEIH OTBET (UHPKYIMPYIOIIME aHTHTENd, HX
CTPYKTypa, AHTHTENOreHe3, 3allliTHas ¢ynxuust). JIOKaTbHBIA TyMOpPATbHBIA
MMMyHHBIH OTBET (JIOKaJIbHBIE aHTUTENA, UX CTPOCHHUE, AHTUTEIIOTCHE3, 3aIUTHAs

(GYHKINA).

: HI/IM(bOI/IILHI)Ie TKAHHU H OPraHbl (HCpBI/ILIHBIe H BTOPHUYHBIC J'II/IM(i)OI/II[HBIG OpraHsbl,

CTPOEHHE CIIM3KCTHIX 000JI0YeK, TUMYCa U KPaCHOr0 KOCTHOTO MO3ra).
K1eTOYHBII UMMYyHHBIA OTBET (MMMYHOKOMIIETCHTHbIC KIETKH, MX IPOMYKIH,
LMKIT PA3BHTHSA ¥ 3AIIUTHAS POJIb B IPOTHBOBUPYCHOM UMMYHHTETE).
VIMMYHOIOTHYECKas TaMATh (KIETKH MMMYHOJIOTHYECKOH IAMATH, MX [POXYKIHL,
TOCTHHMEKIMOHHOE ¥ IOCTBAKIUHANBHOE (OPMUPOBAHUE HMMYHOJIOTHYECKON
IIAMSITH).

[IpakTHueckdie  acleKTHl ~ M3ydeHWe  IPOTHBOBMPYCHOrO  HMMYyHHTETA
(summeMmyeckas HMMYHONOTHWs, [MarHOCTAYecKas MMMyHOIOIHs, —OlCHKa
MMMyHOTEHHOCTH BaKIIHH).

TIpHUHIMAIE! Ky TbTHBUPOBAHHS BUPYCOB. BUIBI KYIBTYp KIETOK M TKAHEH.
ITpuHIMIIEL 1a60PAaTOPHON TUATHOCTHKY U OCHOBHBIE MAPKEPHI HHEKITUH.
JparHOCTUKA BUPYCHBIX HH(MeKIMi. OCHOBHBIE METOPDL.

MeTo/ibi KOJTMYIECTBEHHOTO ONpeelIeH)s BUPYCOB XXUBOTHBIX B KyJIBTYPE KICTOK
(MeToj1 GIisIIIeK, BEIABIEHMUS BUPYCHBIX aHTHI€HOB, PEAKIIHs reMarTIFOTHHALIHN).
MeTozbl BEISIBIEHUS aHTUTEN U aHTUT€HOB.

MOHOKIIOHAJIbHBIE AHTHTEIA B JUATHOCTHKE BHUPYCHBIX MHOEKIMH. [IpHHIMIIBL
[ONydyeHHUs, NPEUMyLIeCTBA M KPUTEpUM OTrpaHMYEHHSA WCIIONB30BaHUA B
Pa3IMYHBIX TUATHOCTHYECKHUX TeCTax.

MeTofbl M3yUEeHHS XMMHUYECKHX U (U3MYECKUX CBOKWCTB BHUPYCHOHM HaCTHIBL.
[IpUHIWIEl BBIIEJIEHHS M OYHCTKMA BUPYCOB, METOJbl BBIIEIEHHUSI BHPYCHBIX
OEeJNKOB.

JlaGopaTopHas ~ AMArHOCTMKA TIepriec—BUpYcoB.  IIpMHIIMIBI ~ Tepaldu U
IPO(HIAKTHKY [ePIIECBUPY CHOM NH(EKIUH.

CoBpeMeHHbIE METOIBI TUTPOBAHKS UHTEP(EPOHA O~ ¥ Y—THIIOB.

MeTozbl KyTbTHBHPOBaHMs BHPYCOB. KypHHBIE SMOPHOHEI, KYyIbTYpPhI KIETOK
(mepBUYHBIe, TIEpEBUBACMEBIC, NHILIOUIHBIE), KyIbTYPEl TKaHEH, 1abopaTopHBIE
>KBOTHBIE.

PexomMenayemasi JiuTepaTypa:

@) OCHOBHAA:

1. Baxymuu B. A. IIpaxTaKyM 110 001Ieil BUPYCOTIOIUH : [yaeOHO-MeTOAMYECKOE
noco6ue] / baxynus B. A. - Carxt-Tlerep6ypr : [6. u.], 2020. - 142 c. @ ui.

2

Capyxanosa JI. E., Bomuna E. T, Smmna H. B. O6mas MHKPOOHOJIOTHS,

BHPYCOJIOTUS U TPUKIIaNHAsS HMMYHOIIOTHS  y4eOHOe noco6ue / JI. E. CapyxaHosa, E.
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I". Bonuua, H. B. SImuHa. - Mocksa : Poccuiickuil yHUBEPCHTET Py KObI HapOIOB,
2018. - 169 c.

3. Bopucos JI. b. MenuiHcKas MUKPOOHOJIOTHsI, BUPYCOJIOIHS, IMMYHOJIOTHSA :
yueGHHUK IS CTYAEHTOB BBICIIHX y4eOHBIX 3aBeNIeHUM, 00yIarOIIUXCs 110
MemuuHCKIM crieruansroctaM / JI. b, Bopucos. - M3z, 5-e, uenp. - Mockea :
MemumHCcKoe nH(OpMaIHOHHOe areHTcTBo, 2016. - 785, [6] c., [3] 1. 1B. M.

4. Cupotku A. K., Tagpunosa O. B., ITorexun A. A. Bupycosorus : yaeOHuK / [A.
B. IMunesuy, A. K. Cupotkus, O. B. I'aBpuiosa, A. A. IlotexuH] ; mox penakuuei
ﬁpoq). A. B. TTuneBuua. - Cankt-IleTepOyprekuii rocy1apcTBEHHBIA YHUBEPCHUTET. - 2-
e u31., noi. — CII6.: Uzn-so Cankr-IlerepOyprexoro yH-Ta, 2020. - 440, [1] c.

0) 00NONIHUMENbHAA:

1. T'ocmanos P. I'., Konsrues H. M., [Tnemakosa B. . BetepunapHas BUPYyCOJIOTHSA
. yuebHEK : mma BO : I CTYZNEHTOB 1o crenuanbHocTH "Berepunapus' / P.I'.
Tocmanos, HM. Konsrues, B.W. Ihiemaxosa. - V3x. 6-e, crep. - Canxr-IlerepOypr [u
np.] : Jlams, 2020. - 498, [1] c., [4] 1. uB. ui.

2. MuxpoOuOJIOTHsI, BUPYCOJOTU : PYKOBOACTBO K IPAaKTHYCCKUM 3aHATHUAM :
yue6HOe mocobue / M-Bo o6pasoBanus u Hayku PO ; [3sepes B.B. u fip.] mox pez. axan.
PAH B.B. 3Bepesa u npod. M.H. Boituerxo. — M.: T'OOTAP-Menua, 2017, [t.e. 2016].
-359 c. : um.

3.  MegunuHckasd MHKPOOHMONOTHS, BHUPYCOJNIOIMsS K HMMYHOJOrHS @ atiac-
pYKOBOACTBO : yuebHOe mocobue / DenepanbHOe TOCYNapCTBEHHOE aBTOHOMHOE
o6pasoBaTenpHOE yupekIeHHe Beicurero obpasosamus [lepserit  MockoBCKuH
roCcyJapCTBEHHBIN MeauIUHCKuH yHIBepcuTeT uMenu .M. CeuenoBa MuHucTepcTsa
3paBooxpanenus Poccuiickoit Denepanuu (CedeHoBCKUH YHHUBEpCUTET) ; [bbIKOB
Awnartomuit Cepreesud u jip.] mox penaximeit A. C. brikosa, B. B. 3Bepesa. - Mockaa :
MemuimHcKoe HHGOPMAIMOHHOE areHTCTBo, 2018, [T.e 2017]. - 411, [1] c. : uB. ui.

4. Jlemesa FO. A. MenuuwHcKas BHUPYCOJOTHA : y4eOHO-METOIUYECKUE
peKOMeHIAIMH K IpakTHdeckuM sauaTusm / 0. A. [lemesa. — Cankt-IletepOypr :
CuerJlur, 2019. — 85 c. : ui.

5 Epmios @. Y. Wcropus Bupyconoruu ot [l. V. iBaHOBCKOrO 10 HAIUX JTHEH i
®. 1. Epmios ; [Poccuiickas akagemus Hayk u ap.]. - Mocksa : OOTAP-Menua,
2020 [1. e. 2019]. - 277, [2] c. : mL.

6. MegunpHCcKass MHKPOOMONIOTHS, BHUPYCOJOIHS W HMMMYHOJIOTHS ! atiac-
pyKOBOICTBO : ydeGHOe mocobme / DenepaibHOe TOCYIapCTBEHHOE ABTOHOMHOE
oGpasoBaTeibHOe yUpeXJeHue Bblcmero obpasoBanus Ilepserd  MockoBCKuH
rOCYIapCTBEHHBIA MeUIMHCKu yHIBepcuTeT uMenn MLM. CeueHoBa MuHHCTEPCTBA
3paBooxpanenus Poccuiickoit Penepanuu (Cedenopckuidl Yuusepeurer) ; [beikos
Amnaromuii Cepreesud u 1p.] mox pepakuueii A. C. brixosa, B. B. 3Bepesa. - Mocksa :
MemurrHCKOe HHPOPMAIMOHHOE areHTcTBo, 2018, [T.e 2017]. - 411, [1] c. : 1. Mn
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HAYYHASI CIIENUAJBHOCTD
1.5.22. KJIETOYHAS BUOJIOTI' s

OcHoBHBbI€E pa3esabl JHCHHIIIMHbI

VcTopus pasBUTHs KJICTOYHOM OHOJOTMH, LUTONOTHM W TUCTONOTHH. MeToms!
rccnenoBanus. LluTonorus u kierodnas Ouonorwms. CTpoeHue KiaeTkd. OpraHeiuisl
6611161“0 3HadeHms. -Sopo. Spepras  oOomnouka. OCHOBHBIE — IIPOSIBICHHS
R¥3HEIEITEIHHOCTH KIeTOK. MH(GOpMAIOHHbIE MEXKJIETOYHBIE B3aUMOIEHUCTBUS.
Bocnpoussenenne KieTok. I'umbens kneTok. OOImas IUCTONOTHS. YUCHHE O TKaHIX.
DnuTeNnaTbHbIe TKAaHW. TKaHH BHyTpeHHe# cpemsl. ['emMomoss u JnuMQONOIs.
CoequHUATENbHbIE TKAHK (BOJIOKHUCTAS, PhIXJIas BOJIOKHUCTAs, INIOTHAS BOJIOKHUCTAS,
CIIeI[MaIM3UPOBaHHbIe BOJOKHUCTEIE TKaHM). CKeneTHble TKaHH. XpsIIeBble TKaHU.
Koctublie Tkanu. Menmeuynsle Tkanud. Heperas tkans. Helipornusa. HepBHEble BOJIOKHA.
Hepsrble oxkoruanus. Curancel. YactHas ructonorns. Hepsras cucrema. CeHcopHas
cucreMa (oprampl uyBctB). CepmedHo-cocyaucTas cucrema. (Cucrema OpraHoB
KPOBETBOPEHHUS X UMMYHHOM 3amuThl. MOp(hoI0oruyeckre OCHOBBI 3aIUTHBIX PeaKIii
opranusMa. OHIOKpHHHas cucTeMa. IlumeBapurenbHas cucrtema. JlpIxaTenbHasd
cucteMa. Koxa u ee mpomsBoaueie. CrucreMa MO4e00pa30BaHUSA U MOYEBBIIETICHHS.
[TonoBas cucrema. PaHHMM SMOpHUOreHes.

CIINCOK BOIMPOCOB JIJII KAHIUJTATCKOI'O O9K3AMEHA

1. TIpenMmer ¥ 3aa49¥l UTOJIOTHY M KIE€TOYHON OHOJIOTHH, ee 3HaYCHNEe B CHCTEME
OMOJIOTMYECKUX HaYK.

2. OCHOBHBIE IIOJIOKEHHSI KJIETOYHON TEOPUHM Ha COBPEMEHHOM 3Talle PasBUTHS
HayKH.

3. TloHatue o KIeTKe, KaKk OCHOBHOM eIuHHUIIE XKUBOro. HekiieTouHbIe CTPYyKTYPBI
KaK ITPOU3BOIHBIE KIIETOK.

4. O6mmii IIaH CTPOEHHUs KIETOK dYKapHOT: KiIeTouHas 000JI0uKa, [MTOIIa3Ma,
sapo. BsamMocBi3b (GOPMBI U Pa3MepOB KIETOK C WX (QYHKI[MOHAIBHOH
crenyiaiau3almen.

5. Bbuonorumdeckas MeMOpaHa Kak OCHOBa cTpoeHHs KieTku. CTpoeHwe, OCHOBHEIE
CBOWCTBA M (DYHKIUH.

6. IToHATHE O KOMIIAPTMEHTAIM3AIMHI KIETKH M ee (QYyHKIMOHAIbHOE 3HAUCHUE.
KieTounas o06ojouka. BHemmHsas kinerounas (IuiazMaThdeckas) MeMOpaHa.
CIpyKTypHO-XUMHUIECKHE OCOOEHHOCTH.

7. XapakTepucTHKa HaiAMeMOpaHHOro (TMHKOKANMKCa) M TOAMEMOPaHHOTO
(KOpTHKAIBHOTO) cllos. Mopdonoruyeckas XapakTepUCTHKa U MEeXaHH3MBbI
GaphepHOi, PEENITOPHOM U TPAaHCTIOPTHOHR (QyHKIIUH.
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8. B3auMoCBs3b IIIa3MaTHYECKOM MeMOpaHbl Hal- U ITOAMEMOPaHHOIO CIIOEB
KIETOYHOM 0GoMoukd B mporecce GyHKIUOHUPOBaHUA. CTpPyKTypHEIE H
XUMHYECKHe MEXaHU3MbI B3aUMOJENCTBH KIIETOK.

9. CrenuajiM3upOBaHHbIe CTPYKTYPbI KIETOUYHOW OOOJOYKH: MHMKPOBOPCHHKH,
pecHUUKH, GasaibHbIe HHBarnHaUuy. VIX cTpoeHre U QyHKIHHY.

10.00mast xapakTepUCTAKA MEXKJIETOUHBIX B3aUMOAECHCTBHHA. MEXKIETOUHEIE
coenuHeHns (KOHTAKThI): TPOCThIE KOHTAKThI, COEUHEHNs THIIA 3aMKa, INIOTHEIE
COEIMHEHUS, JIECMOCOMBI, LeIeBUIHBE KOHTAKTE (HEKCyCBI), CHHAIITUYECKHE
coequHEeHMs (CUHAIICHI).

11.I'nanomnasma. OU3NKO-XMMHUIECKHE CBOMCTBA, XUMHUECKUN COCTaB. Y4acTHE B
KJIETOYHOM MeTaboIu3Me.

12.0Opraueimnst (opranounsr). Onpenenenue, knaccudukanuy. Oprasessl 00Iero
Y CIIEIMAILHOIO 3HaueHus1. MeMOpaHHbIe 1 HeMeMOpaHHbIe OpraHelIb.

13.9110MI1a3MaTHYECKAs CETh.

14.Ctpoenne u (yHKIMH TpaHyIIpPHOM M IJIaJKOH SHIOIIa3MAaTHYECKOH CETH.
Oco0eHHOCTH CTPOEHHUS B 3aBUCMOCTH OT CIEIIM(PUKH METaOOIHIECKHX.

15.0co0EHHOCTH CTPOEHMSI B 3aBUCHMOCTHA OT CIEHU(UKHA MeTabOINIECKHX
IIPOLIECCOB B KIIETKE.

16.Kommexc INonpmxy (mmactuadaTeii komruiekc). Ctpoenue u pyHkmuu. Ero
pOJb B BBIOJHEHUH JKENE3UCTHIMU KIETKAMH CEKPETOPHOM QyHKLHUH, B
XUMHAYECKOM MOAUGHUKAIINY ITOCTYIAIOIINX OEIKOB.

17.JImzocomsl. CTpoeHue, XUMHIECKUH cocTaB, GyHKIUH. IToHATHE O IEPBUYHEIX U
BTOPHYHBIX JIH30cOMax, 00 ayTodarocomax U rerepodarocomax.

18.ITepokcucombl. CTpoeHHe, XUMUUECKUH COCTaB, (QYHKIWH.

19.Muroxouapuu. Ctpoenue, pyHkimy. Ilpencrasienre 06 aBTOHOMHOHI cHCTeME
cuHTe3a Oenka.

20.0c00eHHOCTH MUTOXOHIPHUAIBHOTO alllapaTa B KIETKax ¢ Pa3IudyHbIM YPOBHEM
OMOPHEPTETUYECKUX IIPOLIECCOB.

21.Pubocomer. CTpoeHHe, XUMUIECKUN COCTaB, (PYHKIUH.

22 IToHsTHe O moiaucoMax. Poib CBOOONHBIX M CBS3aHHBIX C MeMOpaHaMu
9BIOILIA3MATHYECKOM CeTH puOOCOM B OMOCHHTE3€ KIETOUHBIX OEIKOB.

23.1lentpuonu. CTpoeHre U QyHKIUHU B HEAETAIIEMCS SAPE U IIPH MUTO3E.

24.CtpykrypHble  GUOpPWILIIpHBEIE CTIPYKTYphl — IMTOmIasMbL. — LluTockerer.
OCHOBHBIE KOMIIOHEHTBI I[UTOCKEJIEeTa: MHUKPOTPYOOUKH, MHUKPO(QHIAMEHTEI,
TOHO(PHUOPHILTEL (TIPOMEKYTOUHBIE (PUIAMEHTBHI).

25.MuohuOpwIEl, MHKPOBOPCHHKH, PECHHMYKH, KTyTHKH. CrpoeHwe u

(QyHKIHOHAIBHOE 3HaUEHHE B KIIETKAaX, BBIIOIHAIONIMX ClIENAAIbHBIE (yHKIIUH.
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26.Bxmouenus. Onpenenenne. Kiaccudurkanus. 3HaueHue B KU3HENAEATENbHOCTH
KneTok u opranm3ma. CTpoeHMEe M XWMHYECKHH COCTaB DasNMYHBIX BHIIOB
BKJIFOYEHHH.

27.Ponk a1pa B XpaHEHWH U Iieperade IeHeTHYecKOd MH(QOpMalud U B CHHTE3e
Oenka. Dopma U KOJIUIECTBO SAAEP.

28.ITonatue o suepHo-nmTomiazMarudeckoM (SALO)otHomenun. O6uMA IIIaH
crpoenust ~ uHTepdasHoro  smpa:  sAfepHas — 000IOYKa,  KaphoIulazMa
(HyKIIeoIiasMa), )((pOMaTI/IH, SIPBILIKO.

29. 4 nepuas obomouka. CTpoeHne U QyHKIUH.

30.Kapuoruiasma (Hykneoruazma). OU3HKO-XUMHUYECKUE CBOMCTBA, XUMHYECKHUM
cocTaB. 3HAUCHHE B )KU3HEIEATEIBHOCTH sIpa.

31.Xpomatus. CTpoeHHE U XUMHUYECKHUN COCTaB.

32.IToHATHE 0 HYKJIEOCOMAaX; MEXAaHU3M KOMITAaKTH3allUl XPOMATHHOBBIX GHOPHUILIL

33. S apeiniko. SAPHITNKO Kak IPOU3BOAHOE XpoMocoM. [IoHATHE O AAPBIIIKOBOM
OpraHHU3aTope.

34.CuHTeTHuYeCcKHe IIPOIleCCHl B KieTke. AHabonmusM u karabomusMm. [lonarue o
CEKPETOPHOM ITUKJIE; MEXAHU3MBI IOIVIOLIEHMS M BBIACICHHS MPOMYKTOB B
KJIETKE.

35.BayTpukieTounas pereHeparps. OOIias XapaKTepUCTHKAa M OHOIIOIHYECKOEe
3Ha4YEHUE.

36.uhopMaIioHHble MEXXKIIETOYHBIE B3aMMOIEHCTBUS.

37.Peaknys KJIETOK Ha BHeIIHHE Bo3feicTBusA. CTPYKTypHBIE U (YHKIHOHAIbHEIE
U3MEHEHMs] KJIETOK M OTHEeNbHBIX KJIETOYHBIX KOMIIOHEHTOB B IIpoIieccax
PEaKTUBHOCTY U aallTalluu.

38.@OusnoNoryueckas M perapaTUBHAas pereHepanus Ha KIETOYHOM YpPOBHE:
CYIITHOCTH ¥ MEXAHU3MBI.

39.KneTouHbIi ITUKI.

40.Bbuonornyeckoe 3HadeHre MuTo3a. MexanusM. IIpeoOpazoBaHue CTPYKTYpPHBIX
KOMITIOHEHTOB KJIETKH Ha Pa3IUYHBIX 3TallaxX MUTO34.

41.Ponp KIETOYHOIO LIEHTpa B MHTOTHYECKOM JeNeHWH KieTok. Mopdoiorus
MHUTOTHYECKUX XPOMOCOM.

42 Dupomuto3. Ompenenenne moHsATHA. OCHOBHbIE (OPMBI, OHMOIOIMIECKOE
sHaueHue. [loHsTHE O IIIIOUAHOCTHU KIIETOK.

43 Tomumutouams;  MeXaHW3MBl ~ 00pa3oBaHUSA  IOJNMINIOMIHEIX — KIETOK
(oIHOSIEPHBIX, MHOTOSJIEPHBIX ), QYHKIIMOHAILHOE 3HAYEHUE STOTO SIBICHHUS.

44 Metio3. Ero Mexagusm u Ouojormdeckoe 3HaueHue. MopdodyHKIMOHAIbHASL
XapaKTepUCTHKA.
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45.I'ubenp kinetok. Jlerenepauus, Hekpo3. OnpeneneHue IOHATHS U €ro
OHOJIOTHYECKOE 3HAUCHUE.

46.AmornTo3 (3amporpaMMupoBaHHas TUOeNk KiIeToK). OnpeeneHre MOHATHS U €ro
Ouorfornueckoe 3HaYEHUE.

47. TkaHH KaK CHCTEMBl KJIETOK M WX IPOU3BOAHBIX - OJIWH U3 HEPapXUIECKUX
YpOBHEH OpraHU3allX KUBOTO.

48.KneTku kak BEIyIIUeE 3JIEMEHTHI TKaHH.

49.CraTryeckas, pac}ymaﬂ, OOHOBIIAIOMIASCS KIETOYHBIE TOMyJIsaiuu. CTBOIIOBBIE
KJIETKU U UX cBoMcTBa. JlerepmuHanug u qud depeHnnanus KIeTok.

50.Mucdppeponsl. TxameBel Tun, reHe3 (TUCTOreHe3). 3aKOHOMEPHOCTH
BO3HMKHOBEHHS W 3BOJIFOLMHU TKaHel, Teopuu napauienusma A.A. 3aBap3una U
IUBepreHTHOoH sBosronuu H.I'. XnonuHa, uX CHHTE3 Ha COBPEMEHHOM YPOBHEM
Pa3BUTHUS HAYKH.

51.JlpuHIuns! kIaccupuKaluy TKaHeH.

52.0Onurenuanbable TkaHu. OO1as xapakTeprucTuka. FMICTOUHUKY pa3BUTHAL.

53.I1okpoBHbIE 3nuTenuu. llorpanndHocTs monoxkeHusi. CTpoeHne OMHOCIONHBIX
bazanpHas MmeMmOpaHa: cTpoeHue, GyHKITUH, TPOUCXOXKICHHE.

54.IlutoxkepaTHUHBI KaK MapKepbl Pa3IMYHbIX BUAOB SITUTEIUABHBIX TKaHEH.

55.Kene3uctriii snurenuit. OcO6EHHOCTH CTPOSHUSI CEKPETOPHBIX ITUTEIHOIUTOB.

56.1luTomornyeckas XapakTEPUCTHKA SIUTEIHOLUTOB, BBIIEIISIONIAX CEKPET IO
TOJIOKPUHOBOMY, allOKPHHOBOMY ¥ MEPOKPHUHOBOMY THILY.

57.Keness1, ux knaccupukanus. XapakTepUCTHKa KOHIIEBBIX OTIEIIOB H BEIBOIHBIX
IIPOTOKOB 3K30KPUHHEIX JKeJle3.

58.0c006eHHOCTH CTPOEHUS SHIOKPUHHBIX XKEJe3.

59.KpoBe. OCHOBHBIE KOMIIOHEHTHI KPOBH KaK TKaHM — IUIa3Ma U (hOpMeEeHHbIe
BIIEMEHTHI.

60.Coneprxanue (QOPMEHHEIX 3JIEMEHTOB B KPOBH B3POCIOTO HernoBeka. Dopmyra
KpoBH. Bo3pacTHBIE U ITOJIOBBIE 0COOEHHOCTH KPOBH.

61.Oputpouutsl: Pa3smeprl, ¢opma, cTpoeHue U (QyHKIUH, KIaCCHPUKAITUAT
SPUTPOIUTOB IO PopMe, pazMepaM U cTerieHH 3pestocTi. OCOOCHHOCTH CTPOCHHUS
IJIa3MOJIEMMBI SPUTPOLIUTA U €ro LUTOCKeNeTa. Bunibl remorioOruHa U CBA3b C
dbopmoii sputponuta. PETUKYIOIUTEL. _

62.Jletikormutel: Knaccudukanus u obmas xapakTepuctuka. JledkonurapHas
bopmyna.

63.Jlmmda. Jlumdomnasma u hopmenHsie neMeHTsl. CBS3b C KPOBBIO, ITOHITHE O
PEIUPKY ALY TUMPOIUTOB.

64.I"emor1033 1 UM OI11033. IMOPHUOHATHHBIN reMo1033. Pa3BruTHe KpOBU Kak TKaHU
(rucrorenes).
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65.ITocTaoMOpHOHAIBHBINA [EMOTIOI3. |

66.06mass  XapaKTepUCTHKa  COEIVHMTENbHbIX  TKaHEH. Knaccuduxanus.
VICTOYHUKH pa3BUTHAL.

67.TucroreHes. BKIan OTEYeCTBEHHBIX YYEHBIX B M3YyYCHHE COEIMHUTENHHOM
TKaHH.

68.MeKKJIeTOUHOE BEIlECTBO.

+ 69.PeTuxynsipHbIe BOJIOKHA.
. 70.ITnoTHas BOJOKHUCTAS COENUHUTEIIbHAS TKAaHb.

71.CrielManu3sUpOBaHHble  COEAUHUTENbHBIE TKAHW. PeTHKynipHas  TKaHb,
CTpOeHue, THCTO(GU3UNOIIOT YA 1 3HAUCHUE.

72.)KupoBas TKaHb, €€ pa3HOBHIHOCTH, CTPOEHHe U 3HadeHue. [TurMeHTHas TKaHb,
0COOEHHOCTH CTPOCHMS U 3HAYEHHE.

73.Cnusucras TKaHb, CTPOSHHUE.

74.06111as1 XapaKTepUCTHKa CKeleTHbIX Tkanel. Knaccuduxars.

75.Xpsmessie TkaHu. OOImas xapakTepucTuka. Bujsl xpsieBoi TkaHu KocTHbIe
TKaHH.

76.Ctpoere  MHOQUOPUIIBL, €€  CTPYKTYpHO-(QYHKIMOHANbHAS — €IMHHIA
(capxoMep). MexaHH3M MBIIIEYHOTO COKpaIleHus. THIIB MBIIIEYHBIX BOJIOKOH 1
uX WHHEpBauus. MoTopHas eTuHALIA.

77 .MuocaTelIuTOLUTEI. Perenepanus MBIIIIEYHON TKaHY, 3HAYEHUE
MHOCATEJIIUTOLIATOB.

78.Mpnia kak oprad. CBA3b ¢ CyXO0XKHUIACM.

79.061mas XxapaKTepUCTHKa HEPBHON TKaHU.

80.OMOpUOHANBHBIA  rUcTOreHes.  JluddepeHnupoBKa HeHpoOnacToB |
rro6macToB. LIOHATHE O pereHepallvi CTPYKTYPHBIX KOMIIOHEHTOB HEPBHOHU
TKaHU.

81.Heitporutsr  (meiipomsr). Mcrounwku —passuTws. Mop@onormdeckas U
(QyHKiIMOHAIBHAS KIACCHPUKAIIHSL.

82.06mmii IIaH CTpoeHus HeiipoHa. MHKpO- M yIbTPacTpyKTypa NEpUKaproHa
(Tena HeiipoHa), aKCOHA, IEHIPUTOB.

83.Hetipormusa. O6mas xapakrepucTuka. VICTOYHMKH PasBUTHS TIHOLHTOB.
Knaccudukanus.

84.Hepusle Bonokna. O6mas xapakTepucTrka. KiacCHpuKar. Ocobennoctu
hOpMHUpPOBaHKsI, CTPOSHHS B QyHKIMK OC3MUCTHHOBEIX K MAETIAHOBEIX HEPBHBIX
BOJIOKOH.

Pexomenayemas JiuTepaTypa:

@) OCHOBHAA:
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. AdanaceeB 0. WM. I'mcromorus, SMOpPUOJIOT U, LIUTOJIOTHS ! y4eOHHK : I
CTYIEHTOB YYPEXIEHUH BBICIIEro IPOPECCHOHANBHOr0 00pa3sOBaHK / 1O.1.
Adanacees, H.A. IOpuna, b.B. Anemms; moxa pef. I0O.U. Adanacpea, H.A.
IOpumo#. - 6-¢ u3z., mepepad. u moi. - Mocksa : I'0TAP-Memua, 2019. - 798
C. : WL, TaOII.

. Jlaawnos P. K. Tucromnorust. Om6puonorus. Iuronorus : y4ebuux / P. K.
Jlanmnos, T. I'. boposas. - Mocksa : T'O0TAP-Menua, 2020. - 518 ¢. : uiL.

. OcHOBBI IUTOJIOTHH : ydeOHoe mocobue / B. M. borueit u ap.]. - Mocksa :
Poccuiickuil yHMBEpCHUTET ApYXOBI Hapozos, 2020. - 76 c.

. Kopxesckuit . D., Kupux O. B., Komoc E. A., Cyxopykosa E. I'. u 1p.
VMMyHOIMTOXUMES B KoH(pOKanbHas Mukpockorus / J1.9. Kopxesckui, O.B.
Kupuk, E.A. Komoc, EI. Cyxopykosa [u 1p.]; mOzx penakuuei 1.0.
Kopxesckoro. - Cauxr-ITerep6ypr : CrenJlut, 2018. - 103 c.

. Monexyisapaas Mopgosorus. Metomsl (BIOOPECIEHTHOR ¥ KOH(POKANBHOMH
nasepuoit Mukpockorm. Ilox. pexn. J1.9. Kopxesckoro. CII6: CnenJlur., 2014.
110 c.

. Teoperwueckne  OCHOBEI M  TPAaKTHYECKOe  IPUMEHEHHE  METOIOB
uMyHorucToxumun. Pykosoznctso moa pex. [1.0. Kopxkesckoro. CI10: CnerJIur.,
2014. 119 c.

ononnumenvras:

1. Bopxyuosa E. H. Iluromorus u oOInas TUCTOJIOTHA: METOIMKA H3YyYECHUST
npenaparos: yueGHO-MeToaudecKoe nocobue / bopxyrosa E. H. - Mocksa :
Omutyc, 2016. - 143 c. : u.

2. Tyumn A. T. Tucronorus B cxemax ¥ Tabnumax : y4eOHOe mocolue : s
cTyneHToB MenuimHCKux By30B / A. I'. I'ymmn. - Mocksa : llpakTideckas
Memquuuua, 2016. - 216 c. : ui.

3. Jlanunos P. K. Tuctomnorus. DmGpuonorus. Ilurtonorus : yuebuuk / P. K.
Tanunos, T. I'. Boposas. - Mocksa : 'OOTAP-Menua, 2020.-518 c. : mi.

4. 1uGynesckmit A. 0. Kietka : Mopdororus, Xumus, GUsHonorus : mocooue
JUIs  CTYIEGHTOB MeJWIMHCKOro u 6uonormdeckoro mpodunst /  A.lO.
[Tu6ynesckuit, T.K. JIy6osas, A.A. TepeHTseB ; ®I'GOY BIIO Poccutickuit
HAIIHOHAIBHEIH HCCIeN0BaTeNbCKUI MeIUIHHCKHE yHHBepcuTeT WM. H.I.
ITuporosa. - Mocksa : PHUMY, 2018. - 209 c. : ui,, TaoJI.
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HAYYHAS CIIEHUAJIBHOCTD
1.5.11. MUKPOBHOJIOI' YA

OcHoBHbIE pa3esbl TUCHUNITHHBI
Bo3aukHOBeHME U pa3BUTHE MUKpoOHomoruu. CucTeMaTHKa MHKPOOPTaHHU3MOB.
Mopdomorus, ctpoerue u pa3putue. KynbruupoBanue u poct. JlelicTBrue pu3naeckux
u  xumupdeckux (aktopoB. Ilutanume. Merabonusm. HacneacTBeHHOCTh U
p_fi‘aMquHBOCTL. Mukpooprasusmsl B mpuponie. MUKPOOPTraHU3MBl B XO3STHCTBEHHOU
IEITEITHPHOCTH ¥ MEIUITHHE.

CIIMCOK BOITPOCOB IJISI KAHAUAATCKOI'O 9K3AMEHA

1. TlpemMer u 3amauvl MUKPOOUOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOU OMOJIOTHH.
3HaueHNe MUKPOOPTAHU3MOB B MPUPOIHBIX MPOIEccax, B HAPOIHOM XO3SHCTBE U
3IpaBOOXPaHEHUH.

2. Hcropus mukpobuonoruu. OTKpeITHE MHUKPOOPraHM3MOB. 3JHadeHue pabotr JIL
[Tactepa, P. Koxa, C.H. Bunorpanckoro, J[.. MiBanoBckoro, M. beitepunka, A.
Kimoitepa, A. @nemMuHra.

3. Pa3BuTHe OTeYeCTBEHHOW MHUKpOOMoNoruu. [ JaBHBIE HAIpaBIEHHS pPa3BUTHI
coBpeMeHHOH MuKpoOuosnoruu. (OCHOBHBIE METOAbI MHKPOOHOIOTHIECKUX
HCClIeJOBaHUM.

4. Mup MUKpPOOPraHHU3MOB, OOIME INpPU3HAKU U pazHoobOpasume. IIpokapuoTHbie u
DYKapHUOTHBIE MHUKPOOPIaHU3MBI, CXOACTBO M OCHOBHBIE pa3nuyus. [IpUHIUIIBI
KaccupUKAIUU MPOKAPUOTHBIX U 3YKapPUOTHBIX MUKPOOPTaHU3MOB.

5. TlpaBwiia HOMEHKIATYPHl U WAeHTUQHUKAIIH. MeToas!l KIacCupUKaluyd Ha OCHOBE
omnpenenenus nocnenosarensHoct 16S p PHK u JIHK-JIHK rubpumuzamnum.

6. IlpuMmeHeHne HYKIEMHOBBIX MUKPOYHIIOB JUISI CUCTEMATHKA MHUKpPOOPTaHU3MOB.
XapaKTepUCTHKA OTACNbHBIX TPy OakTepuid, apxel u dyKapuu.

7. MHUKpOCKOTIUYECKHE METOJIbI U3YUeHHs] MUKpOOpraHu3MoB. VccneqoBaHus KUBBIX
U QUKCUPOBAHHBIX OOBEKTOB.

8. TlpoxapmoTHbIe MUKpOOpPraHU3MBbl. OIHOKIETOUHbIE, MHOTOKJIETOUHBIE OaKTepHH,
pasMepsl 1 MOpQoIIOTHs OaKTEPHil.

9. CtpoeHue, XUMUYECKAN COCTaB U (PYHKIMM OTIEIBHBIX KOMIIOHEHTOB KIIETOK.
Cnu3ucThIe CIIOH, S-CJI0H, KallCyJIbl U YEeXJIBI. '

10. CtpoeHre KIIETOUHBIX CTEHOK I'pamM- IOJIOXXUTENBHBIX M I'paM- OTpUIIaTEIBHBIX
6axtepuil. L-QpopMbI 1 MUKOITIIa3MBI.

11. XKryTuky m OuiM, pacrojioXeHue, OpraHu3amus, MeXaHu3M JAeHCTBHs. [[BIKeHus
CKOJB3SIINX (HOPM.

12. Peakrun Takcuca. Kierounas meMOpaHa U BHYTPUKIETOUHBIE MeMOpaHHBIE
CTPYKTYPBHL.

13. SAnepusiii annapat, pudbocoMsl. 1'a30Bble BaKyOiH, 3allacHbIE BEIECTBA U ApPyTrHe
BHYTPHUKJIETOUHbBIE BKIIOUEHHSI.
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34.

Crioco0bl pasMHOKeHHS, Tu(GhepeHIMPOBKa, SHAOCIOPE! U APYTHe MOKOAINAECH
dopmbr. OcOOEHHOCTH COCTaBa ¥ OPraHU3allys KIETOK apxen.

DykapuoThl. MopQonorus ApOXOKeH, MHIEIAaNIbHBIX rpuboB, MHUKPOHOPM
BOJOpOCTEH, MPOCTEUIIIHX.

XyUMHUecKul cocTaB ¥ (YHKIMH OT/ENbHEIX KOMIIOHEHTOB KIETKH. IIFKIbl
pa3BUTHA U PA3MHOXKEHHE.

HakomuTebHBIE W YUCTBIe KyIbTyphl. OCHOBHBIE THIBI Cpell. KynpTHBUPOBAHHE
a9pOOHEIX M aHA3POOHEIX MEKPOOPTAHU3MOB, METO/ XaHTeHTa. ’

POCT OTZENBHBIX MEKPOOPIaHM3MOB ¥ Oy sinuil (KynbTyp). COanancupOBaHHBIH
1 HecOaIaHCHPOBAaHHBIM POCT.

OCHOBHBIE TTApaMeTPbl pocTa KyIbTyp: BpeMs TeHepalluH, yNenbHas CKOpOCTh
pOCTAa, BEIXOJ] GHOMACCHL, 9KOHOMUYECKHH KOO HIIMEHT.

3aKOHOMEPHOCTH POCTa YHCTHIX KyIbTyp NpPU IEPUOAUYECKOM BBIPAIIMBAHUMU.
POCT MUKPOOPTaHH3MOB MpPH HEIPEePHIBHOM KyJlbTUBMPOBAaHHY. CHHXPOHHBIE
KyJILTYpBI, CIIOCOOBI IIOITyYEeHUS U 3HAUCHHE.

Panuanys, XxapakTep ee JeiCcTBUI Ha MHKPOOPTaHH3MBL.

doTopeaKTUBAIKs U TEMHOBAs penapanys. PocT MEUKpOOPraHM3MOB B 3aBHCHMOCTH
OT TeMIIepaTypEhI.

Tlcuxpoduibl, Me30QuIEl 1 TepMobuibl. MexaHU3MBI, IO3BOJISIOIINC MUKpoOam
>KATD IIPH 9KCTpEeMallbHbIX TEMIIEpaTypax.

Bapoduibl. YCTOMYMBOCTE ~ MHKPOOPTaHM3MOB K BBICYIIMBaHHIO. Poct
MUKDOOPTaHK3MOB B 3aBHCHMOCTH OT aKTHBHOCTH BOJEI (2 w). OcobenrocTH
ocMOoDHIOB 1 ranoduIoB. MexaHu3Mbl yCTOHIHBOCTH K OCMOTHYECKOMY CTPECCy.
OTHOIIEHAE MHKPOOPTAHM3MOB K MOJEKYISIPHOMY KHCIOPOIy: adpo0bl |
aHaspoOLl. BO3MOXKHbIE MPHYMHBl HHTUOUPYIOIIETO NEHCTBHMA KHUCIOPOXHOIO
cTpecca Ha MUKPOOPTaHU3MBL.

A1uno3sl, HEUTPOUIBL U ankanmuduisl. 1Ipupona AHTUMUKPOOHBIX BEIIECTB H
001acTH WX TIPUMEHEHH.

MyTareHbl, MEXaHU3MBI UX JeHCTBUS U yCTONIMBOCTH K HAM.

OCHOBHBIE GHOAIEMEHTHI i MUKPO3JIEMEHTBI, TUIILI IUTAHWSI MUKPOOPTraHK3MOB.
@ortotpodus u XxeMoTpodus, aBTOTPOdHs M reTepoTpodus, JATOTPOGHSI H
OpraHoTpodHs.

CanpoduTsl ¥ mapasuTsl. IIpoToTpodsl u ayKcoTpogsl. PocToBBIE BEIIECTBA.
Nuddy3us 1 TpaHCIIOPT. '
VCIOIB30BaHAe MHUKPOOPTaHM3MAME  BBICOKOMOJIEKYJIAPHBIX ~COCIUHEHHH H
BEIlIeCTB, HEPACTBOPUMEIX B BOZIE.

DHIO- ¥ SK30IUTO3 y dykapuoT. CoeMHeHMs yriepoaa 1 a30Ta, MCIOIb3yeMbIe
MHKpOOpraHu3MaMHy. A30TQUKCAIISL.

C1ocoGHOCTb MHKDPOOPTaHH3MOB HCIIONB30BATH pasHbIe COCIUHEHUSI CEphl M
docdopa. [ToTpeOHOCTE B XKele3e, MarHuy 1 IPyTUX dJIeMeHTax.

Suepretudeckue mpouecchl. Crocobsl obecreueHus sHeprueid. @OTOCUHTE3 U
XEMOCHHTE3.
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HepeHOCLII/IKI/I 3JICKTPOHOB H 3JICKTPOHTPAHCIIOPTHBIE CUCTCMBI, UX CHOCO6HOCTI/I y
Pa3sHbIX MUKPOOPLaHN3MOB.

MOJI0YHOKHCIIOE TOMO- U I‘eTepO(i)epMeHTaTI/IBHOG 6pO)KeHI/Ie, IIPOIMHOHOBOKHUCIIOEL,
MAacCIISTHOKHCIIOE, aHeTOH6YTI/IJIOBOG, CIIHPTOBOEC U ApPYyTHULC 6pO)KeHI/I5[.

(DOpMBI y4acCcTHsa MOJIEKYJIAPHOI'O KHUCJIOpOJa B OKHCJICHMHM PasHBIX CY6CTpaTOB.
IlonHoe ¥ HENMOJIHOE OKUCIICHHE.

. Ponp 1muxna TpukapOOHOBBIX KHCIOT ¥ MEHTO30(0C(ATHOTO OKUCIUTEILHOIO

nukiaa. KpaTkast xapakTepucTHKa BaXXHEHIINX MEKPOOPTaHU3MOB, YYaCTBYIOIINX B
a>pOOHOM  OKHCIIEHWH O€JNKOB, YIJEBOJOB, YIIIEBOLOPOAOB W  JPYIHX
MHOTOYITIEPOIHBIX BelecTB.\MHUKpPOOpPraHu3Mbl - METHIOTpo(dEl. CBeTsinuecs
Gaxreprn. OKUCIIEHIE HEOPTaHUIECKUX COeIUHEHUH: IPyIIIbl XeMOIUTOTPOPHEIX
OakTepuil ¥ OCYIIECTBISIEMBbIE MU IIPOLIECCHIL.

Anaspobuple apxaHusg. JIOHOPBHI M aKLIENTOPHI JJIEKTPOHOB, HCIIOIb3yeMbIE
pasHBIMKA MUKPOOPTaHW3MaMH IIPH aHa3POOHOM JIBIXaHUH.

JIACCUMUNAIMOHHAS HUTpaTpenyKuus u neHuTpuduxanus. Cynedar- u cepy-
PEeIyKTOPHL.

Mertasorensl, ux ocoderanoctr. Areroressl. IyTe Byna-JIproHrnana.
®ortoTpodHBlE TPOKAPHOTHEIE X SyKapHOTHBIE MHMKpoopranusmel. Cocras,
opraHusais U QYHKIMA HX (OTOCHHTE3Mpyrowero ammapara. ®OTOCHHTE3 ¢
BLIJleIeHreM U 0e3 BBIEICHUS MOJIEKYJIIPHOTO KACIOPOIa.

Hcronp30Bage CBETOBOW SHEPTUHU TajioapxesiMU. bHOCHUHTETHYECKUE IIPOIECCEHI,
ACCHMMUJISIIHS YTTIEKUCIOTHL.

Pu6ynozobucdocdaTHbli [HKI, acCCUMIIANKT (GOpMaNbAerua METUITPOhaMH.
3HayeHwue IUKIa TPUKAPOOHOBBIX KUCIOT U INIMOKCUIATHOTO IITYHTA.
ACCUMMIIIIMOHHAS ~ HUTpATpeqyKIws, (UKcalMs  MOJIEKYJIIpHOTO  a30Ta.
CBOOOMHOXHUBYIIIHE W CUMOMOTHYECKHE a30T(hHUKCAaTOphl. llyTu accHMMMIAINH
aMMOHHS. ACCUMUJIIIMOHHAS Cyb(aTpe yKIIHUs.

CHHTE3 OCHOBHBIX OHOITOJUMEPOB, OHMOCHHTE3 HOPGUPUHOBBIX COEIUHEHUH,
BTOPUYHBIE METaOOIMTEI.

BroxuMudecKie OCHOBBI M YPOBHH PETYJIIIMK MeTa0oIu3Ma, pery il CHHTe3a
bepMeHTOB.

WMunykius v pernpeccus. Perynsius akTUBHOCTH (DEPMEHTOB, allIOCTEPUYECKHE
depmeHTh! ¥ 3G QeKTopbl, KOBaJeHTHas MoIuduKanus GepMEHTOB, aleHUIATHBIHA
KOHTPOJIb ¥ SHEPTreTHUECKUHN 3aps]l KIETKH. '
HacnencTBenHass ¥ HeHacHeACTBEHHAs W3MEHYUBOCTH, MyTAaI[HOHHAs IIPHPOIA
M3MEHYMBOCTH. YacToTa MyTaHTOB U THIIBI My TallUH.

CHOHTaHHEIM M HHIAYIHUPOBAHHEIM MyTareHe3bl. llomyndnuoHHas U3MEHYMBOCTb,
CEJIEKITUS Pa3InYHBIX MyTaHTOB.

[TprMeHeHHe MYTaHTOB MHKPOOPTaHH3MOB. TpaHcdopMmaius, TpaHCIyKIHs,
KOHBIOTAIMsI, PEKOMOUHALIUS U TeHeTHIEeCKUH aHanu3 y (aros.

ITnasMuBl, TPAHCIIO30HEI, HUCIIONB30BaHUE BHUPYCOB M ILIA3MHUJ B NE€HETHYECKOU
WH)XEHEPUH.
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66.

PexoMOuHaLUs y OyKapuoT, TIIOJIOBOH K IapaceKCyalbHBIA IIPOILIECCHI,
[[UTOIIJIa3MaTHYecKasl HacJIeICTBEHHOCTb.

VuacTre MEKPOOPTaHU3MOB B OMOT€OXMMUYECKHUX LHKIIAX, B3AUMOCBA3b LIUKIIOB.
Ponb (HM3HONOTHYECKUAX TPYII MHKPOOPTaHU3MOB B KaTalM3€ STaIlOB LIUKIOB.
Bemyast poits IUKIIA yTiIepoa, IPOAYyKIH B NIECTPYKIHUS B IIUKIIE OPTaHHYECKOTO
yIIIepoa, CBA3b C IHKIOM HeOPraHWIECKOro yIiiepoia | HUKIOM KHCIOpOoa.
ITukna a3oTa, TPYIIIE OPTaHU3MOB, YYaCTBYIOIIKE B HEM.

[Tuxt ceprl: cepoOaKTepuu U CyIb(QHUIOTEHBI.

[Tuxn xeneza. CaMOOYHINEHHE BOJOTOKOB. OUHCTHBIE COOPYKEHUS U MUKPOOHBIE
co00IIecTBa B HUX.

Mopckas Mukpooronorusi. Coob1iecTBa MUKPOOPTraHU3MOB, TPODHUIECKUE CBA3H B
CcO00IIIeCTBaX.

AmnaspobHOe co00IIeCTBO Kak MOJIeNIb TPOQHUIECKUX CBA3EH, MEXBUI0BOM IIEPEHOC
Bozopoma ¥ Qopmuara, cuHTpodusa. IlepBudHEle aHa’pOOBI M BTOPHUYHEBIE
aHaspoOBbL.

DKOJIOrds MEKPOOPTaHU3MOB, (hopMUpOBaHHe cocTaBa aTMochepsl. [lapHuKoBEIe
rassl, METaHOTeHe3, OaKTepUAbHBINA ra30BbIN QUIBTP.

Bopuas MEKpOOHOJIOTHS, 03ep0 KaK MOJIeNIb BOJHOM 3KOCHUCTEMBI. LIUKIIBI BEIECTB
B BOJIOEMaX.

['eonoruueckas MHUKPOOHOJIOTHS, POJIb MUKPOOPTaHM3MOB B BBIIIEIaUYMBaHUN
nopox ¥ (HOPMUPOBAHWH KOpHEI BEIBeTpuBaHMA. IluKiI Kanbiusd U KapOOHATOB,
pymoobpa3oBaHueE.

[TouBeHHAas MEKPOOHOJIOTHS, CTPYKTypa ITOYBLI U XapaKTepHbIe yCIOBH OOUTaHUA
MHMKPOOPTaHH3MOB B II0YBE. BIaXXHOCTh U IIOYBEHHBIH BO3AYX, CBA3b
MHKPOOPTaHU3MOB C paCTeHUSIMHU, pu3ochepa.

Poip MuLeIHAIBHBIX OPIraHU3MOB B II0YBE, MUKOPU3a, T'yMycoobpazoBanue. Poip
MHKPOOPTaHU3MOB B (POPMHUPOBAHUU XapaKTEPHBIX THUIIOB II0YB, CAMOOYHMINEHUE
TIOYBHI.

[Taneo6aKkTepHOJIOTHI ¥ SBONIOIMS OHochepel B JOKEMOpPHM, DPEIMKTOBEIE
coobmectsa. DUIOTeHMs MHUKPOOPTaHHM3MOB, OCHOBaHHAas Ha W3Y4YCHUH
nocienosarensHocTelt 16 S pPHK, cumbuorenes.

Hcronp30oBagre MHUKPOOPTaHW3MOB Ui TONIYYeHMs IIHINEBBIX M KOPMOBBIX
IPOYKTOB, XUMUYECKIX PEaKTHBOB U JIEKapCTBEHHBIX IpenaparoB. IIpuMenenue
B CEJIECKOM XO34HCTBE, IIPH BhINIeIaYMBaHUN METAIUIOB U3 Py, OYMCTKE CTOKOB U
IOy YeHUH TOTLIIUB.

Pexomenayemasi quTepaTypa:

@) OCHOBHAA:

1. JleBuncoH Y. MenuiuHCKass MUKPOOUOIOTUS U UMMYHOJIOTUSA : IS CTYIEHTOB

METUIIMHCKAX U OHOJIOrMYecKHUX creruaabHocTel / Y. JICBUHCOH ; IEepeBok C
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QHTIMICKOrO IIOJ peJakided JoKTopa Mez. Hayk, Ipodeccopa B.b.
Beno6opososa, mepeBoqurky: kana. 6uon. Hayk K.A. Jlycra, Kana. Men. Hayk
A.A. MutpoxuH. - 3-e u31. - Mockga : JlabopaTopus 3nanuii, 2020. - 1181 c.

Capyxanosa JI. E., Bomura E. I'., flumua H. B. O6mas MukpoOronorus,
BUPYCOJIOTHSI W TpUKJIagHas HMMyHoJlorus : yde6Hoe mocobme / JI. E.
Capyxanoga, E. I'. Bonuna, H. B. fImuna. - Mocksa : PoccuiicKuii yHUBEPCUTET
Ipy>x0BI HaponoB, 2018. - 169 c.

. Bopucos JI. b. MenuuuHckas MEKpOOHOJIOTHS, BUPYCOIOTHs, KIMMYHOJIOTHS :

y4eOHHMK JUIS CTYICHTOB BBICIIMX Y4eOHBIX 3aBEIEHHUH, OOydaroluxcs II0
MeIUIMHCKUM crernuaisaocTsaM / JI. b. bopucos. - U3n. 5-e, ucnp. - Mocksa :
MenunuHcKoe HHGOPMAIMOHHOE areHTCcTBO, 2016. - 785, [6] c.

Mypamosa, E. O. Mukpob6uosorus / E.O. Mypanosa, K.B. Tkauenko. - M.:
Dxcemo, 2020. - 336 c.

Jlabunckas, A.C. YacrtHas MeTUIIMHCKAs MUKPOOMONIOTUS C TEXHHUKOU
MHKPOOHOJIOTHYECKUX HccienoBanuii: Ydue6Hoe mocobue / A.C. JlabuHckas,
JLIL Bauukosa, A.C. Emuna u ap. - CII6.: Jlans, 2017. - 624 c.

0) OOnoONHUmMENbHAA:

:I>UJ

. Bopo0ObeB, A. A. MeauuHCcKas B caHUTapHas MEKpooronorus / A.A. BopoOnes,

10.C. Kpusomrenn, B.I1. I1Tupo6okos. - M.: Axanemus, 2018. - 480 c.
BopobObeBa, A. A. Atiac o MEIULIMHCKOH MHUKPOOHOIIOTHUH, BUPYCOJIOTHH H
ummysosorun / Tlox penakiueit A.C. brikoBa, A.A. BopoOsesa, B.B. 3Bepesa. -
M.: MepunuHCKOe HHGOOPMAIIMOHHOE areHTcTBo, 2018. - 272 c.

. ®upcos, H. H. Mukpo6uoinorus / H.H. @upcos. - M.: llpoda, 2018. - 256 c.

Yeprec, @.K. Mukpobuomnorus / ©.K. Uepkec. - M.: Anbanc, 2016. - 826 c.
Co6oiigakoB, B.b. MuxkpoOuomorusi, OCHOBBl 3IUIEMHUOJIOTHH H METOLIEI
MEKpobuooruueckux uccuenopanuii / B.b. Cooligakos.- CII6.: Cneryut, 2017.
- 608 c.

Pri6ansuenxo, O. Muxpobuonorus, Bupyconorus u / O. Pri6ansuenko. - CII6.:
Coewyur, 2018. - 81 c.

Wpuaros, A.JI. Xumus Boasl u Mukpobuonorwms: Yd. / A.Jl. VMBuatos, B.M.
Manos. - M.: Madpa-M, 2016. - 62 c. '
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. HAYYHAS CITIEITUAJIBHOCTD
1.5.5. ®U3UOJIOI'UA YEJIOBEKA U XKMBOTHbBIX

OcHoBHBbIE pa3ienbl JHCHUINIHHbI

Beenenne B dusuonoruro. ®usmonorus Bo30yIUMBIX TKaHeW. BHyTpeHHS
cpena opranuszMa. KposooOpamenue. [prxanue. [Inmesapenue. OOMeH BeILECTB U
sHepruu. Tepmoperymsanusa. DBeinenenue. JKeme3sl BHYTpeHHEH CEKpELUH.
['ymopanbHas peryisnus GyHkuuiA. BereratuHas HepBHas cucrema. OU3NONOTHSA
IeHTpaJIbHOM HepBHOH cucTeMbl. Kopa OonbIIKMx MOIyMIapuil rOJIOBHOIO MO3Ta.
DU3HOJIOTHS BBICIIEH HEPBHOM AeATENbHOCTU. (DUBMOIOTUS CEHCOPHBIX CHUCTEM
(aHamHU3aTOPOB).

CIINCOK BOITPOCOB JJIA KAHANUIATCKOI'O 9K3AMEHA

Wctopust  pasButusi  ¢usnonorud. (OCHOBHBIE  HalpaBICHUS  Pa3BUTUAL
OTE4YEeCTBEHHOU (PU3UOIIOTHH.

Opranm3M Kak enuHoe Ilenoe. B3auMOOTHOLIEHUS CTPYKTypbl U (YHKIIMH.
OyHKITMOHATBHASL CUCTEMA OPraHU3Ma.

Camoperynanus - OOIIWKA NPUHIUI OpraHU3aliy (QYHKIIMOHAJIBHBIX CHUCTEM
Pa3IMYHOIO YPOBHS.

OcHOBHBIE TOHATHS  (U3MONOTMKM BO30yIUMBIX TKaHed. Pazmpaxenue.
Bo36yxnenue. TopmoxxeHUE.

MemOpanHblli ~ moTreHmman. Ero  woHHas — ocHoBa.  IIpomcxoxnenue
3IIEKTPOXUMHUYECKUX IIOTEHIIUAIIOB.

N3menennss MeMOpaHHOIO IOTEHIMAIA. OJIEKTPOTOHMYECKUN IIOTEHIHal.
JlokanbHbli oTBeT. IloTeHnman neiictBus. CrienoBble IOTEHIAAEL.

HNonnpiif MexaHU3M BO3HUKHOBEHUS IOTEHIIMAJIA JEUCTBUS.

@uxcarusl TMOTEHIIMala - KaKk OCHOBHOM METOJ HCCIENOBaHUS MeMOpaHHBIX
MIPOIIECCOB HEPBHBIX TKAHEH.

[TpoBenenne BoO3OyxmeHus 1o MeMmOpane. IIpoBenmenue BO3OyXIeHHS B
0e3MSIKOTHBIX U MSIKOTHBIX HEPBHBIX BOJIOKHAX.

3akonbl pazgpaxkeHusd. [lopor pasppaxenus. llome3Hoe Bpems pasapakeHUS.
3aBUCHUMOCTh OTBETHOM peakIMyd OT TIpajueHTa pasapaxeHud. SIBieHue
aKKOMOJALIHH.

JleficTBUS TIOCTOSIHHOTO TOKa Ha B030yauMble TkaHWA. @OyHKIMOHAIBHAS
7a0UIBHOCTH TKaHU. ONTUMYM ¥ IECCUMYM pPa3IparKeHUsl.

OnexTpuyueckas CHHAIITU4YecKas repeaaya.

XuMudeckas cuHanTudeckas nepenada. Mexannsm Bo3HukHoBeHUs BIICIL
TopmoxxeHre B  IIEHTPaJIbHOM HepBHOM cucreme. IlocTcuHanTudeckoe
Topmoxkerue. Mexanusmel BosHukHOBeHus TIICIL

[TpecuHanTHUeCKOE TOPMOXKEHHE.

CrpoeHre MBIIIIEUHON TKaHU. MexaHu3M MBIIIEUYHOI'O COKPAIEHUS.

ComnpsixeHre BO30yKIEHUSA U COKpAIIICHHUS.
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. CtpykTypa 1 QyHKIMS HEHPOHOB.

CuHAIICHI B IIEHTPAIbHON HEPBHOM CHCTEME.

. MeTonp! rccineqoBaHusl HEPBHBIX KIIETOK.

_ Bosuukzosenne motenimana neiictsus Ha ocaose BIICIL

. Meguatopst LIHC. Kpurepuu ux HIeHTADUKALIN.

. CocTaBHOM XapakTep IOTESHIHANA AEACTBISI HEPBHOI'O BOJIOKHA M KJ1acCU(MUKAIIHS

HEePBHBIX BOJIOKOH.

DneKTprdecKas CHHANTHYEeCKas rmepeiaya.

@doHOBas U BbI3BaHHAS UMILYJIbCHAS aKTUBHOCTD.

PedueKTOpHAS eATeNbHOCTs HepBHOM cucTembl. Ilomstue pediekca. Bumel
peduekcos. Pednexropnas myra. HepBHBIC IIEHTPBI.

. TIpUHIAIIBI TOCTPOSHNUS HEUPOHHBIX LETICH.
. CeoiicTBa HEpBHEIX LeHTpoB. OJHOCTOPOHHEE TPOBENEHHE BO3OYKICHHS.

CYMMaI_[I/ISI B036y}K,I[eHI/IH B HEPBHEIX LEHTPAX.

. ObGeruenue U OKKIFO3H. KOHBEPI‘eHI_II/I}I " JUBECPIreHITMA B036y}K,Z[€HI/I}I B HEPBHBIX

renTpax. OOIIUH KOHEYHBIA MyTh.

Tpanchopmarmst putMa Bo3Oyxaenus. [locnenelicTBue M IPOJOHIUPOBAHHOES
Bo30Oyxaenue. [JocTTeTaHnIecKas MOTCHIMAITHS.

MeToIbI cCllefoBaHus (QyHKINH eHTPabHOM HEPBHON CHCTEMBI.

Mosr uesoBeka. OCOOEHHOCTH €r0 CTPYKTYPHO-(QyHKIIMOHAIBHON OpraHu3alyy.
CruHHOM M03T. Ero cTpyKTypHO-(yHKIIMOHAIbHAS OpraHu3aIys.

Pedunexcsl ciiHHOTO Mo3ra. CIMHANBHBIH MIOK.

[IpoBOJHHKOBEIE (QYHKIIMA CIIEHHOTO MO3Ta. Bocxopsime cucteMsl. Hucxonsmue
CHCTEMBL.

IleHTpanbHble JBUraTelIbHbIE MeXaHu3Mbl. DYHKIMOHANBHAA OpraHU3alKs
IMPAMHUTHOM U SKCTPAITUPAMHUIIHOM CUCTEMBL.

OCHOBHBIE CBEIEHHS O (QYHKIHOHANBHOM MOP(OIOrUK KOphI OOJBIINX
IOJIyIIapHii TOJIOBHOI'O MO3Ta.

IIpo6nema Jokanu3anui QyHKIMH B Kope GONBIINX ITOIyIIapHil FOJI0BHOIO MO3Ta.
CeHncopHbIe 00JIaCTH KOPBI FOJIOBHOTO MO3Ta.

BrosIeKTpUYecKas aKTHBHOCTD TONIOBHOrO MO3ra. BbI3BaHHBIE IIOTEHIIAANIBI KOPBI
OONBIIHX Monyiiapuii. IlepBUYHEIE M BTOPHIHBIC OTBETEL

[Tonsitre 06 aHanmsaropax. 3akoH Bebepa-Dexnepa.

MexaHu3Mbl  BO3OYKJIEHHS DELENnTOpOB. 1 eHepaTOpHblE W PELENTOpHbIE
TIOTEHLIAAIIEL.

OCHOBHbIE NPUHITHAIIE KOJUPOBaHKA HHPOPMAIMH B CEHCOPHBIX CACTEMAX.
3purensHas perenus. ONTHYECKas CHCTeMa Iiasa. AKKkomoarws. Pedpakius.
Ctpoenue u Helipodusuonorys cerdarky. Kopuposarue 00beKTOB BHEIIHEIO MUpa
Ha ypoBHe ceTdarTku. JlaTepalbHOE TOPMOXXEHME KaK OCHOBHOM IMPHHIIUII
KOJMpOBaHus HH(GOPMALUK B 3pPUTENBHON CHCTEME.

ITyTH ¥ HEHTPHI 3PUTEIBHON CHCTEMbI MIIEKOIIUTAIOIIKX.

AHanu3 3pUTENbHBIX CHIHAJOB HEHpOHAMH YeTBEPOXOJIMHMS, HapyXHOTO
KOJIEHYATOTI'0 TeJa, KOphl MO3Ta.
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Tl

Ponb aprkeHuii rias B GOPMHUPOBAHIH 3pUTEIIEHOIO 00pasa.

IIBeTroBoE 3peHHUE,

CucreMHbIE MEXaHU3MBbI IIPOCTPAHCTBEHHOI'O 3pEHHS.

Crpoenne u Hpu3H0I0TUs epuPepruIecKoro oprata Ciryxa.

CtpoeHue ImyTel U IEHTPOB CILyXOBOH CHCTEMEL.

MexaHu3MbI BOCTIPUSITHS 3ByKa Pa3IMYHOU YaCTOTHI.

CrpykTypa U QyHKIIHS OOOHATEIBHOIO U BKyCOBOI'O aHATH3aTOPOB.
ComaToCeHCOpHAas M KUHECTETUYECKas 4yBCTBUTEILHOCTE.

BereratuBuas HepBHas cuctema. CrpoeHue. Biugnue, oxasplBaeMoe Ha
JIesITEIBHOCTD OPraHoB.

LIeHTpHI perysIIUy BereTaTUBHAIX (GYHKIUH (IIPOJOITrOBATEIA MO3T, THIIOTAIaMYC,
TUMOMYEecKas CHCTEMA).

ABTOHOMHAsI HEpBHAas CUCTEMA.

Xunkue cpenpr opranusma. ['omeoctas. @PU3HONOIHIECKOE 3HAYEHUE KPOBH.
CsoiicTBa KpoBH. Bunpl remosusa. bydepHsie cucTeMBI KDOBH.

['emomoa3.

Cocras miasmel kpoBd. OcMOTHUECKOE U OHKOTHUEcKoe HaBieHue kKpoBu. COD.
Ctpoenue U QyHKIIUU S3pATPOLIUTOB.

TpoMOGOLHUTEL, cTpoeHHe U QYHKIHA. JISHKOIUTEI MX KIacCUPUKaMsI U QyHKIHH.
®aspl  mporiecca cBepTHIBaHMSA KpoBU. Kakwe (GakTopel HEOOXOOMMEI I
CBEPTHIBaHUS KPOBH.

[TpoTHBOCBEPTHIBAOIIAsl CUCTEMA KPOBH.

['pymnmsl KpoBH U pe3yc (akTop. AHTUTeHBI (DOPMEHHBIX DIIEMEHTOB KpPOBH,
aHTHUTENA TUIa3MBL.

MMMyHHTET, crieluuaeckie U Heclielu(prIecKue 3allUTHBIE MEXaHU3MBI.
Ceparte, cTpoeHue U HarHeTaTenbHas QyHKIMA. Dasel CEpAEeYHOIO LUKIIA.
OyHKIMK TPOBOIAIIEH CUCTEMBI ceplia, BoauTenu purtMa IleicMexeps.
MexaHu3MbI CONPSKeHUsI BO30YKI€HUSI U COKPAIeHH B MBIIIEYHBIX BOJIOKHAX.
3akon ®panka-CrepiauHra.

CpoiicTBa cepaeuHoi MBIIITEL. OCHOBHBIE IIOKa3aTENIXd NEATENBHOCTH CepAla U
MeToIbI ux onpenenerust. JKI .

HeitporymopanbHas perymanus cepaeyHOn NesTeIbHOCTH.

PeduexTopHass —~ peryisiums — cepiaedHod  jgesrensHoctd.  Ocobexnnoctu
(GYHKITMOHUPOBAHWS HHTPAMYPaJlbHEIX HEHPOHOB CEP/IIA. ‘
Oco0eHHOCTH CTPOCHUS U (QYHKIIMOHUPOBAHMS JIETOYHOI'O U CHCTEMHOIO KPYIroB
KpoBooOpatieHus1. OCHOBHBIE IIPUHIIMIIEL T€MOIUHAMHUKH.

D YHKIMOHAIBHEIE THITBI COCYIOB, PETHOHAIBHOE KPOBOOOpAIIEHHE.

JIBM>kKeHre KPOBU B eMKOCTHBIX COCYIaX.

CocymucTbie pedIieKcoreHHbIe 30HbI, HeHpoTryMopaabHas peryJIalus COCYTUCTOTO
TOHYCa.

MopdodyHKIIMOHANbHAs XapaKTePUCTHKA IBIXATEILHOrO allapara, MeXaHWU3M
IOBIXaTelnbHBIX  ABrKeHHME. Jlerounmeile o00Bembl. (CocTaB  BIBIXaEMOIO |
BBIJIBIXa€MOI'0 BO3yXa.
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78. JIbIXaTenbHbIA HEHTp, pedIeKTOpHbIE BIUAHUA Ha ABIXATEIbHBIA IEHTP.

79. I'yMopajbHas Peryisius AbIxaHus. | MIepBEeHTUIANMS M I'MIOKCHS, ac()HUKCHI,
TUTIOKCEMUSL.

80. TpaHcHoOpT ra3oB KpOBBIO, YCIOBHS OOMEHa ra30B MEXIy BO3IYyXOM M KDPOBBIO.
MonexyasapHble OCHOBBI CBA3bIBaHUSA O2 ¢ TeMOITIOOHHOM.

81. OOGImas XxapakTepuCcTHKa IIpOlleccoB NMullleBapeHus. HepsHas perysisius.

82. IluieBapeHue B pOTOBOM IIOJIOCTH, PErYIIAIUS CIIIOHOOTAEICHHS.

83. IlumeBapeHue B XelyIKe, (a3l CEKPEeIUH KEILYyJOYHOr0 COKa.

84. I'ymopaibHas peryJyIsaus MOTOPHOR U CEKPETOPHOM eI TeIbHOCTH JKEyIKa.

85. IIummeBapeHre B TOHKOM KuIIedHHKe. lIpucTeHOYHOE muiieBaperue. OyHKImY
TOJICTOTO KUIIIEUHUKA.

86. MoTopuKa MUIIeBapUTeNbHOr0 TpakTa. IIpolecc BcackIBaHus.

87. Cuctema opraHoB BbIAeNeHHs. MexaHu3M 00pa3oBaHKs MOYH.

88. ®@unbrpanms, peadbcopOIus, CEKpPELHs.

89. Crpykrypa u ¢yHkuma noukd. HedpoH Kak CTpyKTypHO-(QyHKIHOHAIbHAS
eIMHULIA TOYKH.

90. O6pa3oBaHre KOHEYHON MOYH. IIpOTHBOTOUHEIN MEXAHU3M.

91. HepBHas u ryMopajbHasl peryJIalusl 9KCKPETOPHOH JeATENbHOCTH ITOYKH.

92. Buonorudeckas poJib SHIOKPUHHBEIX JK€JIe3, MEXaHM3M JEHCTBHA I'OPMOHOB,
CTPYKTypa FOPMOHOB, UX CBOMCTBA.

93. HepBHast perynslus >kele3 BHYTPEHHEH CEKpelWH, B3aWMOJIEHCTBHE MEXIY
Kelle3aMHu BHyTpeHHeH cekpelinu. JInbepuHsl, CTaTUHEL.

94. ®usunosorus pasMHOXKeHUs U pa3BuTusI. OIIOZOTBOPEHHE, OEpEMEHHOCTb, POJIEL.

95. OO61re IPUHITUIIEI CHCTEMHOW OpPraHu3aliy IOBEIEHHUS.

96. CucreMHEIE MEXaHH3MBI BPOXKICHHOTO U MPHOOPETEHHOIO oBeneHus. Mepapxus
pe3yinbTaToB. CUCTEMHOE KBAHTOBAHUE IIOBEIECHU.

97. YcmoBHBIE CTAIUU CUCTEMHOM OpraHU3alliy [TI0BEIECHHS.

98. OyukmuonaipHas cucreMa. Ctagus ahhepeHTHOro CHHTE3A.

99. OyHKIMOHATbHAS cucTeMa. [IpuHATHe pelleHHs W (POPMHUPOBAHUE IPOrPAMMBI
IefCTBUSA. AKIIeNTOp pe3yibTaTa AeUCTBU.

100. PesympraT noenenus. OLeHKa pe3ybTaTa IOBEACHN.

101. MoruBaiusg KakK  KOMIIOHEHT CHUCTEMHOM  OpraHM3aliyd  IIOBEIEHHS.
Knaccudukanys MOTUBAIIUH.

102. Ponb JOMHHHUPYIOIIEH MOTHBAIIMY B CHCTEMHOM OpraHM3aI[lX [I0BEIeHIECKOro
aKTa.

103. TITamsate. Buasl mamsatu. OU3M0NOrH4ecKre MEXaHU3MEI IIaMSATH.

104. MexaHu3MBbI TaMSITH KaK KOMIIOHEHT CUCTEMHOM OpraHu3alliy II0BEICHHUs.

105. CucreMHBIE MEXaHU3MBI OSMOIMH. OMOIIMOHAIBHBINA CTPECC, €ro 3Ha4YeHHE B
redes3e HEBPOTHYECKUX U TICUXOCOMATUIECKUX 3a00JIEBaHUM.

106. Con u 6ogpcrBoBanue. U3MONIOrHIECKUe TEOPHH CHA.

30



Pexomenayemasi iuTepaTtypa:
@) OCHOBHAA: ;

L Tenms JL3. HopmambHas — (QU3HONOTHA: y4eOHWK  IUId  BBICIIETO
npodeccuonansHoro oopasosanus / JI. 3. Tens, H. A. Aramkansy, K. M. Xamuues [#
ap.] ; mox pex. JL. 3. Tens, H. A. ArapkansiHa. - Mocksa : JIutteppa, 2020. - 831 c.

2. [lamuerko WU. A. ®wusuonorus : ydebHoe mocobue / M. A. Ilamgenko, I'. B.
Ryzenxo. - CII6: M3n-Bo 110/TMTeXHUIECKOTO YHUBEPCUTETA, 2016.- 158 c.
3,  Temmbrid JI.JI. ®usuosorus 4enoBeka U XKUBOTHBIX: yuebnuk / Teruemd JI.JL,

Hecrepos [0.B., Kypesuosa E.B.; mox obmi. pex. J.JI. Temmoro MuHUCTEPCTBO
oGpasoBanmss W Hayku P®, AcTpaXaHCKWH TIOCYJapCTBEHHBIH YHUBEPCHUTET. -
Actpaxanb: AcTpaxaHCKHil yHUBEpCHTET, 2016. - 335 ¢. : UL, TalI.

4. Uppkosa E.H. ®usnonorus denoBeKa W XHBOTHBIX: y4eOHOE nocobue / E.H.
Yupkosa, C.M. 3asaneesa, H.H. CanpixoBa; Muno6puayku P®, ®I'bOYV BO
"OperOyprekuil rocy1apCTBEHHBIA yHUBEPCHTET . - Openbypr : OI'Y, 2017. - 112 ¢c. :
WIL., Ta0JI

s CmupHOoB B. M. ®usnonorus : y4eOHUK : A CTy[JEHTOB BBICIINX yaeOHbIX
3aBeenni, oOyuaromuxcs mo Hampasienmo 06.03.01 "Buonorms" M CMEXHBIM
HaIpaBIeHuaM ¥ crelransHocTsaM / B. M. CmupHos, A. B. CMuPHOB. - Mocksa : MUA,
2016. - 446 c. : miL.

0) 0ononHuUmMeNbHAA:

1. ®U3KOJNOTHS IEHTPANbHONW HEPBHOM CHCTEMBI: ydeOHOe mocobue / JLIL
Pomanosa, C.B. Kynpusnos, JLM. Cemenosa, C.B. boukapes; MHUHHCTEPCTBO
oGpasoBanus u Hayku Poccuiickoit @emepamun, PI'BOY BO "QyBaIcKkui
rocynapcTBeHHBIH yauBepeuter uMeny MLH. Vipsanosa". - HeGokcaps! : M371-BO
Yyparckoro yHuBepcuteTa, 2017. - 123 c. @ uiL.

2. Makcumos, B.11. Anaromus U (HU3HOIOTHSA JOMAITHUX YKUBOTHBIX: VyebHuk /
B.J1. Maxkcumos, H.A. Crnecaperko, C.B.unp Cenesnes. - M.: Mudpa-M, 2017.
- 96 c.

3. Cmomun, C.I'. ®HU3HONOTUA U STOJNOTHS KUBOTHEIX: Y4eOHOe nocobue / C.I.
CmoguH. - CII6.: Jlans, 2018. - 628 c.

4. Bacumbesa, B./. Mopdonorus i Gu3nonorist XUBOTHEIX: YdebHoe mocobue /
B.U. Bacunbesa, O.®. CrosHoBa 1 ap. - CI16.: JIans KIIT, 2016. - 416 c.

5. 3unsbepuarms C. 3-61 Hanwigmas dumsuonorus / C. 3umsbepHari, A.
JleCTIOMYIIOC ; TIep. C aHTIL. — 2-e u3[., epepab. u gon. — M. : JlabopaTopus
3ganuii, 2019. — 424 c.

31



