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1. Uenun v 3agayum aucumnnmvHbI

Llenbto ocBoeHus aucumnnuHbl «MonekynsipHaa uonorus» siBnsetcs opmupoBa-
HMe KoMneTeHumn obyyatoweroca B ob6ractv npogeccmoHanbHON AeATenbHOCTU U cdepe
npodpeccuoHanbHon aeatenbHoCcTU: 22 [luwesasi rnpoMbIWIIEHHOCMb, BK/ltoYasi rpou3eoo-
cmeo Hanumkos u mabaka (8 cgpepe mexHoro2uli KOMreKcHouU nepepabomku MSICHO20 U
MOJIOYHOZ20 ChIPbS);
40 Ck803HbIe 8U0bI NMpogheccuoHaribHoU 0essmesibHOCmu.
OucuunnuHa HanpaBneHa Ha pelleHne 3agad npodpeccuoHanbHOM OeATEeNbHOCTU
cnegyoulero Tmna: Hay4yHo-uccriedogamersibCKul.
lMporpamma cocTaBreHa B COOTBETCTBMM C TpeboBaHusmn denepanbHOro rocygapct-
BEHHOro obpasoBaTenbHOro CTaHgapTa Bbicliero obpasoBaHusa No HanpaBNeHUKO NOAroToB-
kn 06.03.01 Bronorus.

2. MepeyeHb NNaHUpyeMbiX pe3yNnbTaTOB OOYy4YeHUs, COOTHECEeHHbIX C MIaHu-
pyeMbIiMU pe3ynibTaTaMU OCBOeHUA o6pa3oBaTeribHOM NporpaMmbI

Ne Koa kom-
n/n | netTeHuUn

HaumeHoBaHue Komne-
TeHLUN

Koa n HanmeHoBaHune MHOWKaTOpa AOCTUXEeHNA KoMneTeHUunn

1 OrK-3

CnocobeH NpUMEHSTb
3HaHMe OCHOB 3BOJtO-
LMOHHOW Teopun, ucC-
nonb3oBaTb COBPEMEH-
Hble NpefcTaBrieHust o
CTPYKTYPHO-

dyHKUMOHaNbLHOM opra-
HU3aUMM TEeHETMYECKON
nporpamMmmbil KUBbIX
OObEKTOB 1 MeToabl
MonekynsipHon  6uoro-
rmun, reHeTukn n ouono-
Tn passButus Ans uc-
CNnefoBaHUs  MEXaHu3-
MOB OHTOreHesa u u-
noreHesa B npogeccuo-
HarnbHOW OEATENbHOCTU

W01 onks — deMoHcTprpyeT cchopMupoBaHHbIe nNpeacrasne-
HNS O COBPEMEHHBIX MPUHLMMNAX MOMNEKYNAPHOM Oronorum un
reHeTVKWN, 3HaHWe OCHOB 3BOJTIOLIMOHHO TEOPUN N COBPEMEH-
HbIX HaMpaBNeHWU NCCreAOoBaHNsS 3BOSIOLMOHHBIX NMPOLECCOB,
NPOSIBITEHUN HACNeaCTBEHHOCTU N U3MEHUYMBOCTU Ha BCEX
YPOBHSIX OpraHunsaLMm >XnBoro, 3HaHue MONEKYMsIPHbIX OCHOB
nepenayun reHetTuyeckon nHdopmauum B 6MoodbekTax, reHo-
MUKW, MPOTEOMMKN, FEHETUKN Pas3BUTULA, UCMOMNb3YET UX Ha
nNpaKkTuke

WO4onk3 — Bnageet 6a30BbiMY 3HAHUAMU BUOXUMMK, MOMEKY-
NApHOK BMonoruun, BUPYConorumn, Mukpobruonorum, GuonHxxe-
Hepun, BUOTEXHOMOIMM U 3HAHUSIMU O COBPEMEHHbIX MeToAaxX
pedakTMpoBaHus reHoma

WO50nk.3 — BnageeT TeopeTnyeckumm 3HaHUsIMKU 1 cnocobeH
NpMMeHsITb 6a30oBble NpakTUYeckme HaBbIkM B 06racTy oden,
MOIEKYNSIPHOW, MEOULNMHCKON FEHETUKW; FEHETMKN YenoBeka,
MUKPOOPraHU3MOB, PaCTEHWUI U XXUBOTHbIX; FEHETUKN pa3Bu-
TUS; FEeHETUYECKON NHXEHEPUUN, TEHETUYECKMX TEXHOOMMI

Koa n HanmeHoBaHue UMHONKaTopa
AOCTUXEeHNUA KoMmneTeHUUU

Pe3ynbTathbl 06y4YeHuNA (Nnoka3aTenu oueHUBaHNA)

W01 0nk3 — emMoHcTpupyeT cchopmupo-
BaHHble NpeacTaBrieHNs O COBPEMEHHbIX
NpyHUMNax MornekynspHon Guonorum n
reHeTUKKN, 3HaHNEe OCHOB 3BOJTHOLIMIOHHOMN
TEOPUN N COBPEMEHHbIX HanpaBneHui
nccrneaoBaHnst 3BOJSTHOLMOHHBIX NpoLec-
COB, NPOSIBIEHNN HACNEACTBEHHOCTU U
N3MEHYMBOCTU Ha BCEX YPOBHSIX OpraHu-
3aLMK XKUBOTO, 3HAHNE MONEKYNSAPHbIX
OCHOB Nnepega4vn reHeTn4eckon HAdop-
Maumm B GruoobbekTax, reHOMUKK, NpoTe-
OMMKW, FTEHETUKN pa3BUTUS, NCMOSb3YeT

MX Ha NpakTuke

3HaeT: COBpPEMEHHbIe MPUHLMMbI MOMEKYNSPHOA Guonorvn u
reHeTUKn

YmeerT: npoBOaANTb uUccnegoBaHUA B obnactn MOJ'IeKyJ'IﬂpHOVI
Brnonornun, EHOMUKN, NPOTEOMUKN, TEHETUKN Pa3BUTUA

Bnapeet: 3HaHMAMU MONEKYNAPHbIX OCHOB Nepeaayn reHeTude-
CKoM MHopmMaunn B 6noobbekTax, reHoOMUKU, NPOTEOMUKM, Te-
HETUKM Pa3BUTMKS, UCNONb3YeT UX Ha NpakTuke

W040nk.3 — BnageeT 6a30BbIMM 3HaHUSIMK
Broxnmun, monekynsipHon buonoruum, Bu-
pyconoruu, MMkpobuonorumn, GuonHxeHe-
puun, BUOTEXHONOrMU N 3HAHUAMM O CO-
BPEMEHHbLIX METOAAX peAaKTMPOBaHMS
reHoma

3HaeT: OCHOBbI BUOXMMUK, MONEKYNAPHOM Bronornn, BUPYCoOno-
rmn, mukpobuonorun, GuounHxxeHepun, BGUOTEXHONOIMN U 3Ha-
HUSIMW O COBPEMEHHbIX METOAAaX peAaKkTMPOBaHMSA reHoMa

YMeeT: OpMEHTMPOBATLCS B COBPEMEHHbLIX OOCTUXKEHUSX N OT-
KpbITUAX B 0611acTn reHeTukn bakrepum n buotexHonornm

Bnapgeer: COBpEMEHHbIMU MNMpeacTaBleHnAMN 06 meTtogax 6uo-
TEXHOIIOTMU N FTEHHOW NHXEeHEepUn




WO50nk.3 — BnageeT TeopeTtnyeckmmmn
3HaHUSAMK N cnocobeH NpumMmeHaTb 6aso-
Bbl€ NMpaKTMYeCKne HaBblkn B 0bnacTu
obLwen, MonekynsapHoOn, MeguLMHCKON
reHETUKW; FTEHETUKN YeroBeka, MUKPOOp-
raHNM3MOB, PACTEHUIN N XXUBOTHbLIX; FreHe-
TUKU pa3BUTUS; FEHETUYECKOW NHXEHE-
pUN, FEHETUYECKNX TEXHOMOMNI

3HaeT: npakTuyeckme HaBblkM B obnactu obuien, monekynsp-
HOW, MEOWLMHCKOW FeHETUKU; TEHETUKN 4YernoBeka, MUKpoopra-
HU3MOB, PACTEHUA U XUBOTHbIX; FEHETUKA Pa3BUTUSA; FTEeHETUYE-
CKOM NHXEHepUmn, reHeTUYeCKUX TEXHONOMMN

YmeeT: npuobpetaTb HOBble 3HAHMWS, UCMOSb3Ysl COBPEMEHHbIE
obpasoBartenbHble TEXHONOrMK B obnactu obuien, Monekynsap-
HOW, MEOULMHCKOW FeHEeTUKWN; FEHETUKM YeroBeka, MUKpoopra-
HU3MOB, PacTEHUI U XKMBOTHbIX; TEHETUKWA Pa3BUTUS; reHeTude-
CKOW VHXXEHEPUW, TEHETUYECKMX TEXHOMNOTUI

Bnapgeer: MH(bOpMaLI,I/Iel;I O COBpPEeMEeHHbIX noaxoaax B U3y4eHum
reHOMOB, npegcraBineHnamm 0O MeTogax  MOJEeKynApHOo-
reHeTn4eCckoro aHanunsaa

3. Mecto aucuunnuHbl B cTpykType Ol BO

OucumnnuHa oTHocuTCa K obsisamersnibHoU Yacmu «ducumnnuHsl/moaynu» brioka 1

Or. OucuunnuHa aBnsieTcs 06s3aTenbHON K U3YYEHUIO.

M3yyeHre aucumnnmHbl OCHOBAHO Ha 3HAHUAX, YMEHUNAX U HaBblkaX, NONMYyYEHHbIX Npu
n3ydeHnn obyvatrowmmmca aucumnnui: «Uuntonorna», «Obwas 6uonormus n Guonorna yeno-

Beka», «[ mcronornay.

OucumnnuHa aBnseTca npewecTByoWen Ans uU3yvyeHus OUCUMninH «buoxnmusay,
«MonekynsapHaa 6uonorusy», «Teopus aonoumm», «PU3NMONOrNA YernoBeka U XUBOTHbLIXY,
«dusmonorna pacrteHnny, «BBegeHne B GUOTEXHOMNOrMIO N OGUOMHXEHeputo», «buonorna
pasMHOXeHUs 1 pas3BuTua», «MIMMyHonornsay», NnpakTU4yeckom noaroToBKM U MOArOTOBKM Bbl-

NyCKHOWM KBanuduKauMoHHON paboTbl.

4. O6bem gucuUNNUHLI U BUAbI y4eO6HOM paboTbl

O6wWas TpyA0eMKOCTb ANCUMMNVHBI cocTaBnsieT 4 3a4eTHble eanHULbI.

Buabl yue6HoM paboThbl PacnpepeneHue
Bcero TPYyAOEMKOCTHU NO
akKk. v cemecTpam, akK. 4
5 cemecTp
O6Lasn Tpy[oeMKoOCTb AUCLMIMIIVHDI 144 144
KoHTakTHas paboTa B T.4. ayAMTOPHbIE 3aHATUS: 47,95 47,95
Jlekuumn 15 15
8 Mom 4ucrie 8 hopme ripakmuyeckol nod2omosKku - -
MpakTnyeckne/nabopaTopHble 3aHATUSA 30 30
8 MOM Yucrsie 8 hopme rpakmuyeckol mod2omosKu - -
KoHcynbTauuu Tekyuime 0,75 0,75
KoHcynbTauuu nepea 3k3amMeHoM 2,0 2,0
Bud ammecmayuu (3K3ameH) 0,2 0,2
CamocTosATenbHasa pabora: 62,25 62,25
[MpopaboTka maTepranos No nekumsaM, yuebHukam, y4ebHbIM nocobusam 18,25 18,25
MoaroToBKa K NpakTu4eckMm/nabopaTtopHbIM 3aHATUAM 16 16
JomalwiHee 3agaHue 14 14
[pyrue B1abl camocTosiTeNnbHON paboThl 14 14
MoagroToBKa K 3k3aMeHY (KOHTPOJb) 33,8 33,8

5 CopepxxaHue AUCLUNIINHBI, CTPYKTYPMPOBaHHOE NO TeMaMm (pasfgenam) c yka-
3aHMeM OTBEeAEeHHOro Ha HUX KonuyecTBa akageMMYECKUX 4acoB UM BUAOB YYeOHbIX

3aHATUN
5.1 CopepxxaHue pasgenoB AUCLUUNIIUHbI
[o] -
Ne HaunmeHoBaHune Tpyno
n/n a3nena auewmn- CopepxaHue pasgena €MKOCTb
P MHb (yka3biearomcess membl u Qudakmu4deckue eOUHUUbI) pasge-
na, ak.4
1 Bonpocbl moneky- | CTpoeHue cBoncTBa 1 Guonornyeckas ponb HYKNeOTUAOB M HYKIEW-
nspHOM Gruonorum HOBbIX KUCIOT. Pennukauus. 31,25
HomeHknaTtypa, CTpoeHune, cBOWCTBA, DYHKUMU U OOMEH MOHOHYK-




neotugos. 5, 3’-dpocchoanadmpHas CBA3b, Kak OCHOBA NMHEWHbIX
(nepBuyHbIX) cTpyktyp PHK n [OHK. NMpocTpaHCTBEHHbIE CTPYKTYpbI
MONMMHYKNEeOoTUA0B, NX AeHaTypauusa u peHatuBaums. mbpuamsaums
HYKIEMHOBbLIX KUCMOT U ee ponb B cucTtematuke. OpraHnsauus reHo-
MOB BMPYCOB U NpokapuoT. Mo3andHas CTpyKTypa reHOB B reHomax
aykapuoT. CTpoeHne HyKreonpoTenaoB Ha Mpumepax BUMPYCOB, pu-
6ocom 1 xpomaTtuHa. CybcTpaTthl, ICTOUHMK 3HEprum, matpuua, dep-
MeHTbl u apyrue 6enku OHK-pennukatnBHoro komnnekca. Ctexmo-
MeTpust peakumn 6uocnHtesa OHK. TexHonorns pekoMOUHAHTHLIX U
xumepHbix monekyn [OHK. Ponb nonvmepasHon LenHon peakumu
(MUP) B n3yyeHnn reHomMoB W AguarHoctTuke BonesHen. MatpuyHbie
OMOCKMHTESbI: TpaHCKpUNUMS; TpaHcnauus. CTexuomeTpusa peakuumi
6uocuHTesa PHK CurHanbl uHuumaumm n TepMmHaLmm TpaHCcKpunumm
B AHK, kak matpuue PHK-nonumepas. NoHATUE O NepBUYHbLIX TPaHC-
KpunTax, NOCTTPaHCKPUMLIMOHHOM MPOLIECCHHIE U PONnn MarnblX sgep-
Hbix PHK B co3peBaHuM TpaHCMOPTHbIX, PUGOCOMHBIX U MaTPUYHbIX
PHK. TpaHcnaums, kak pesynbTaT peanusaumm OCHOBHOro nocTynaTta
MOINEKYNSAPHOW reHeTukn. KonnnHeapHOCTb M OJHOHaNpaBieHHOCTb
HYKNeoTUAHbIX MocreoBaTenbHOCTEN 3K30HOB, aMWUHOKUCIOTHBLIM
nocneposartensHoctaM 6enkoB. buonorudeckun kon. CybcerpaTtHas
cneunduyHoctb amumHoauunT-PHK-cuHTeTas, 6GuocuHTes amuHoa-
umnT-PHK 1 nonatne msoakuentopHbix T-PHK. BeckneTtouHble 6eno-
KCuHTe3supyoLme cucteMol. CuHTe3 nonunentuga Ha pubocome. Oc-
HOBHble dTanbl NOCTTPAHCNASALUMOHHOIO npoueccuHra. LanepoHsl, kak
ocobbI knacc, obneryawwmn opMnMpoBaHNE HaTMBHbBIX KOHOpMa-
LU Monekyn GenkoB 1 3aliyaoLWwmMn X oT geHaTypaunuy B yCroBu-
AX KneTkn. benkvu TennoBoro Woka 1 pofb MeTannoTUoOHMHa B 0bes-
BPEXUBAHUN MOHOB TSXKENbIX MeTannoB. Teopus ONepoHOB. OHXaH-
cepbl (ycunutenu) n cuneHcepbl (racutenu) onepaTopHbIX Y4acTKOB
reHa. lNpoueccuHr MPHK, ee TpaHcnopT B uuTONNasMy M KOHTPOIb
CcTabunbHOCTK, KaK MexaHU3Mbl ynpasneHuss buocnHTesom 6enkos B
KrneTkax 3ykapuor.

OuHamnyeckas
onoxumms

OcHoBbl MeTabonuama n 6uoaHepretukn. Knaccudpukaumss opraHmns-
MOB MO Tunam obmeHa BELLEeCTBOM M 3HEPrMen C OKpyXarlollen cpe-
non. OCHOBHble (HYTPUEHTbI) 1 MUHOPHbIE KOMMOHEHTbI MULLKN reTe-
pOTPOdOB, NOHATUSA CYTOUYHOM NOTPEOHOCTU, BO3PACTHbLIX HOPM U pe-
rMoHanbeHbIX AeduumToB. MexaHn3mbl BHYTPU- U BHEKNETOYHOro nu-
LLleBapeHNss U OTHOCUTENbHAs 3aMEHUMOCTb YrIeBOAOB, NMUMMAOB U
6enkoB nuwm. lNMuweBast LEHHOCTb 6EMNKOB, NOHATME O HE3AMEHUMbIX
aMmuHokucnoTtax. OcobeHHOCTM BGuonormyeckoro okucrieHus. CTpyk-
Typa, CBOMCTBA M (QYHKUUN MUTOXOHAPUA. AMMDUOONNYECKUA LIMKIT
JIMMOHHOW KUCIOTbl M peakuMu ero nononHeHus. OpraHumsaums wu
Buonorudeckas ponb AbixaTenbHbiX uenen. OkucneHve Bopopoaa
cybcTpaToB ¢ o6pa3oBaHMeM BOAblI U TPAHCMEMBPaHHOMO 3MEeKTPOXU-
MMWYECKOro noTeHumana npoToHOB. Ponb afeHUNoBbIX HyKNeoTu-

0B B OKMCNUTENBHOM (POChOpUNMPOBaHM U AblXaTeNbHOM KOH-
Tpone. OddekT pasobLueHusa n TepmoperynatopHas yHKUmsa Tka-
HEeBOro AbiXxaHud. [NoHATNE rMNo3HepPreTUYEeCKMX COCTOAHUI U UX
NpuynHbl. TepmoreHHast yHKLUS aannoumToB 6ypon XXUpoBOW

TkaHn. ObpaszoBaHNE TOKCUYECKUX DOPM KMCITOpPOoaa, MEXaHWU3MbI

UX NOBpEXAaLero 4encTBusi, CUCTEMbl aHTMOKCUAAHTHOW 3aLu-

Tbl U Hecneundmnyeckon pesamcteHTHocTu. LITK kak obLwmii 1 Ko-
HEYHbIN NYTb OKUCNEHUS YrNeBoaoB, NMNnAoB 1 6enkos. MNocnenosa-
TENbHOCTb PeaKkLMiA KOHEYHOrO MyTU OKUCIEHUS TMOKO3bl. MexaHus-
Mbl, ¢uM3nonorndyeckas pofie U pacnpoCTpaHEeHHOCTb al3pobHoro
OKUCNEHMS TMoKO3bl. ANMocTepuU4eckMe MexaHu3Mmbl YynpaBneHusi
npoueccamm a3pobHoro rnuvkonu3a B knetkax. O6mMeH yrneBOaOB.
MepeBapnBaHue CNOXHbIX YrneBoAoB. AHA3POOHbIN NYTb OKUCNEHUS
rNIOKO3bl. BUOCUHTE3 MPOCThIX M CrOXHbIX yrnesoaoB. Linkn Kopwu.
Ponb netosogoccaTHOro Nyt OKUCMEHMS [MOKO3bl B 0BMeHe Be-
wectB. ObmeH nunnaos. lNepeBapuBaHmne CNoXHbIX NunuaoB. beta-
okucnenme BXXK. BuocuHTes nunugoB. buonorunveckme memoGpaHbl:
ponb 0enkoB, yrnesodoB 1 NUNUAOB B YHKLMOHUMPOBaHMM MEMOpaH.
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O6meH 6enkoB. MNoHATUE 0 NpoTeonUTMYeckux pepmeHTax. MyTtn
pacnaga n obpasoBaHWsi aMUHOKUCIOT. buoreHHble amuHbl. O6meH
OTAENbHbIX aMUHOKUCHOT. OPHUTUHOBLIN LUK, A30TUCTbIE HEGENKO-
Bble BeLlecTBa, Ux buonornyeckas posb, CUHTE3 1 pacnag.

3 | MpuHumnbl peryns- | MHTerpauusa knetoyHoro metabonuama. MNMoHATHe o cneunduyecknx u
umm obmeHa Be- | 0BLWMX MyTAX aHa3poOHOro n aspobHoro metabdonmnama. CpaBHeHUe
LLEeCTB B OPraHu3- | HEPBHOW M TyMOpanbHOM CUCTEM MEXKINETOYHbIX KOMMYHUKaL M.
mMe Knaccudukaumsa cuctem rymopanbHOW perynsaumm u npuHUMnbl UX
OencTBus. QHAOKPUHHAS cucTema u obLlenpuHaTbie Knaccudukaunum
ropMoOHOB. MexaHuambl [encTBusl, OMOCUHTE3a, AENOHMPOBaHUS,
CEKpeLMn 1 TpaHcrnopTa ropMoHoB. KneTku-muwieHn, Habopbl nx pe-
LLENTOPOB M MeXaHM3Mbl TPAaHCAYKLUUN BHELLUHMX curHanoB. Knetoubin 36
OTBET, Kak MexaHM3M 3aMmblkaHusi OOpaTHOM CBSI3M C CUCTEMOW
ynpaBneHus. ®yHKUMM BaXHEMLUX FOPMOHOB B opraHusme. Bnus-
HMEropMOHOB Ha BUOXMMMYECKME NPOLECCHI: Ha U3MEHEHNE aKTUBHO-
CTN bepMEHTOB, perynsumnio 6enkoBoro cMHTe3a, Ha NPOHNLAeMOCTb
KNeTOYHbIX MembpaH. broxnmmnyeckas CyLHOCTb aHTaroHM3ma u cu-
Hepruama gencTBus ropMoHOB [fOpMOHanbHble aHcambnu, nx Guono-
rmyeckas ponb. BuoTpaHcdhopmaumsa n BbiBegeHne NpoaykToB MeTa-
6onM3Ma ropMoHOB
KoHcynbmayuu mekywue 0,75
KoHcynbmauuu neped 3Kk3ameHoOM 2,0
Bud ammecmauuu (3a4em) 0,2
lModeomoeka K 3Kk3amMeHy (KOHMpOIib) 33,8
5.2 Paspgenbl gucumMninvHbIM BUAbI 3aHATUNA
Ne Jlekunn, JIP
HanmeHoBaHwWe pasgena ANCUUninHbI CPO, ak. 4
n/n aK. 9 aK. 9
1 | Bonpocsl monekynsipHon 6uonorum 4 8 19,25
2 | AnHamunyeckas buoxmmmsa 6 12 22
3 | MpuHumnel perynsauumn obmeHa BeLLECTB B OpraHu3me 5 10 21
KoHcynbmauyuu mekyuwue 0,75
Koxcynbmauuu rneped sk3aMeHOM 2,0
Bud ammecmauyuu (3a4em) 0,2
lModeomoska Kk sKk3aMeHy (KOHmMpOorib) 33,8
5.2.1 Nlekunn
No HanmeHoBa- Tpyoo-
n/n | Hve paspena TemaTtvka NeKUNOHHbIX 3aHATUN €MKOCTb,
ONCUMNIIWHBI ak. 9
Bonpockl mo- | CTpoeHue cBonctea 1 buonornyeckass posib HyKIeoTUAOB U HYKINEMHOBbIX
NneKkynsapHou kncnot. Pennukaums.
Buonoruu HomeHknaTypa, cTpoeHune, cBOMCTBA, (PYHKUMM M OBMEH MOHOHYKNEeOoTu-
poB. 5, 3'-ocdoamacmpHasa cBA3b, Kak OCHOBA MNUHENHbIX (MEPBUYHBLIX)
ctpyktyp PHK n OHK. lNpocTpaHCTBEHHbIE CTPYKTYpPbI MOMWHYKNEOTUAOB,
nx geHatypauus n peHatmBaums. Mmbépuansaums HyKNemHOBbIX KACIOT U ee
ponb B cuctematuke. OpraHnsauus reHoMOB BUPYCOB U npokapuoT. Mosa-
W4YHasl CTPYKTypa reHoB B reHomax aykapuoT. CTpoeHue HykreonpoTenaos
Ha npumepax BUPYCOB, pMbOOCOM K XpomMaTtuHa. CybcTparbl, WUCTOYHMK
3Heprnm, matpuua, pepmeHTbl n apyrue 6enkmn JHK-pennnkaTtMBHOro Kowm-
1 nnekca. CtexunomeTpus peakum 6uocuHtesa [OHK. TexHonornsi pekombu- 4

HaHTHbIX U XuMepHbIX Monekyn OHK. Pornb nonvvepasHon LenHon peakumnm
(MLP) B n3yyeHnn reHomoB 1 gmarHoctuke 6onesHen. MaTpuyHble GUOCKH-
Te3bl: TpaHCcKpunuus; TpaHcnsauusa. CTexuomeTpusa peakuumi GuocuHTesa
PHK CurHanbl nHmumagum n tepmuHaumm TpaHckpunumm B OHK, kak mat-
puue PHK-nonumepas. MNoHATME O NepBUYHbBIX TPaHCKpPUMNTax, NOCTTpaHc-
KPUMLMOHHOM npoueccuHre n ponu manbix saepHbix PHK B co3peBaHun
TpaHCNOPTHbIX, pUBOCOMHbIX U MaTpuuHbiX PHK. TpaHcnsauusa, kak pesynb-
TaT peanu3auum OCHOBHOIO MOCTyraTa MONEKYNsipHOW reHeTuku. KonnuHe-
apHOCTb U OAHOHAMPaBNEHHOCTb HYKNEOTMAHbIX MOCrneAoBaTenbHOCTEN
9K30HOB, aMWHOKMCINOTHBLIM MOCNeA0BaTENbHOCTAM OEMKOB.




Buonoruyecknn kopa.

CybcTtpaTHas cneumdundHocTb ammHoaumnT-PHK-cnHTeTas, 6uo-
cuHTe3 ammHoaumnT-PHK 1 noHaTre nsoakuyentopHbix T-PHK.
BeckneToyHble 6enokcMHTesnpyowme cuctemsl. CUHTE3 nonunen-
Tmaa Ha pubocome. OCHOBHbIE 3Tanbl MOCTTPaHCASLUOHHOTO NPo-
ueccuHra. LLlanepoHbl, kak ocobbin knacc, obrerdarowmin dhopmn-
poBaHMe HaTMBHbIX KOHOPMAaLMI MONEKyn OernkoB 1 3aluLLato-
LM NX OT AeHaTypaunn B yCnoBusx knetkn. benku tennosoro
LLIOKa U ponb MeTannoTuoHnHa B 06e3BpexxnBaHnm MOHOB TSHKEMbIX
MeTannoB. Teopus onepoHOB. JHXaHCEpPb! (YCUNUTENMN) N CUNeHce-
pbl (racuTenu) onepaTopHbIX y4acTkoB reHa. NMpoueccuHr MPHK,

ee TpaHCMnopT B UUTONNasMy U KOHTPOMb CTabUNbLHOCTK, Kak Mexa-
HU3MbI ynpaBneHns GUoCcMHTE30M HENKOB B KNETKaxX 3ykapuor.

OuHamnye-
ckasi Guoxu-
MU

OcHoBbl MeTabonuama 1 6uoaHepreTuku. Knaccudgumkanma opraHnamoB no
TMnam obmeHa BeLLeCTBOM U 3HEPrunen ¢ okpyxatowen cpegon. OCHOBHble
(HYTPUEHTBI) 1 MMHOPHbIE KOMMOHEHTbBI NULLM reTepoTPOdIOB, MOHATUSA CYy-
TOYHOW NOTPEOHOCTH, BO3PACTHbIX HOPM U pernoHarnbHbIX geduumto. Me-
XaHW3Mbl BHYTPU- U BHEKNETOYHOIO NULLIEBAPEHNSI N OTHOCUTENbHAasA 3ame-
HUMOCTb YrNeBogoB, NMNuAoB u 6enkos nuwwm. MNMuwesas LEeHHOCTb Benkos,
MOHATME O HEe3aMeHUMbIX aMuHokucnoTax. OcobeHHOCTN BMoNorMyeckoro
okucneHus. CTpykTypa, cBoncTBa U yHKLUMN MUTOXOHAPUA. AMdunbonunye-
CKMIN LIMKIT NIMMOHHOW KUCNOTbI 1 peakuumu ero nononHeHuns. OpraHmsawms u
fbuonorunyeckass ponb AbixatenbHblx Lenen. OkucneHve Bogopoda cyb-
cTpaTtoB ¢ obpaszoBaHueM BoAbl Y TpaHCMeMBPaHHOro aNeKTpoXum-
MMWUYECKOro NoTeHumnana NnpoToHOB. Ponb afeHUNoBbIX HYKNeoTu-

[00B B OKMCNUTENbHOM (hOCOPUNMPOBAHNM U ObIXaTENTbHOM KOH-

Tpone. ekt paszobLieHnsa n TepMmoperynaTopHas yHKUNsS TKa-

HEBOro AbIXxaHus. [MoHATME TMNO3HEePreTUYECKNX COCTOSTHUIA U UX

NpUYKnHbL. TepMoreHHast yHKUUSA aanunoumToB 6ypon XXMpoBom

TkaHu. OBbpa3oBaHMe TOKCMYECKUX POPM KMCNOPOAa, MEXaHU3MbI

UX NOBPEXAAaloLLEero 4eNCTBUSA, CUCTEMbl aHTUOKCMAAHTHON 3aLuu-

Tbl U Hecneunduyeckon peamcteHTHocTu. LITK kak o6wimii u ko-

HEeYHbI NyTb OKUCMEeHWs YrneBoaoB, nNunuaoB n 6enkos. MNocnegosaTens-
HOCTb peakuuin KOHEYHOro NyTu OKUCINEHUs rmnwoko3bl. MexaHuamel, usmno-
nornyeckas pornb U pacnpoCTPaHEHHOCTb a3pPOBHOr0 OKUCMEHUS TMOKO3bI.
Annocrtepuyeckme MexaHu3Mbl yrnpasneHuss npoLeccamum as3pobHoro rnu-
konunsa B knetkax. ObmeH yrneesofoB. [lepeBaprBaHue CNOXHbIX YrneBo-
[0B. AHaspOOHbIN NYTb OKUCIIEHMS

rMoKo3bl. BMocrMHTe3 MpocTbIX M CRoXHbIX yrnesogoB. Lukn Kopu. Ponb
neTo30gocdaTHOro Nyt OKUCIIEHUS TMOKO3bl B 0OMeHe BellecTB. OOmeH
nunngos. MNepeBapuBaHne CNoXxHbIX NMnngos. beTa-

okucrneHne BXK. BuocumHTes nunmagoB. buonornyeckne membGpaHbl: posb
6enkos, yrnesoAoB U NMNUA0B B PYHKUMOHUPOBaHUN MeMBpaH.

O6wmeH 6enkoB. MoHATMEe 0 NpoTeonuTudecknx pepmeHTax. MNytu

pacnaga u obpas3oBaHUs aMUHOKUCIOT. BbuoreHHble amuHbl. OBmeH oT-
OenbHbIX aMUHOKUCIOT. OPHUTUMHOBBINA UUKN. A30TUCTblE HeGernkoBble Be-
LecTBa, ux buonornyeckas ponb, CUHTE3 U pacnag.

MpuHUMNbI
perynsumm
obmeHa Be-
LLIECTB B Op-
raHumame

WHTerpauunsa knetoyHoro metabonuama. MNMoHATne o cneumdunyeckmx n ob-
LMX NyTsIX aHaspobHoro u aspobHoro metabonuama. CpaBHeHME HEPBHON
W rymopanbHOM CUCTEM MEXKMNEeTOYHbIX KOMMYHUKauun. Knaccudukauus
CUCTEM FyMOparnbHOW perynsauum n NpuHUMNbl MX 0eNCTBUA. HAOKPUHHASA
cucTema n obLienpuHaTbie Knaccndukaumm ropMoHoB. MexaHuna3mbl OencT-
BUsi, BMOCMHTE3a, OENOHMPOBAHUS, CEKPELMW U TpaHcrnopTa FOPMOHOB.
KneTkn-muiweHn, Habopbl WX PELENTOPOB UM MEXaHU3Mbl TpaHCOyKUUn
BHELUHNX curHanoB. KneToublli OTBET, kak MexaHM3M 3aMblKaHusi oOpaTHON
CBA3N C cuctemMomn ynpasrneHus. OyHKUUM BaXHEWLLUX FOPMOHOB B oOpra-
Hu3Me. BnnaHneropmoHOB Ha OMOXMMMYECKME MNPOLECCHI: HAa WU3MEHEHUE
aKTMBHOCTM (PEepMEHTOB, perynsaumio 6enkoBoro CuHTesa, Ha npoHuuae-
MOCTb KIMETOYHbIX MemOpaH. Bbuoxmmmyeckasa CyLLHOCTb aHTaroHMsma wu
CUHepruama OencTBus ropMOHOB [lOpMOHanbHble aHcambnu, nx Guonoru-
yeckasi ponb. broTpaHcdhopmaumsa 1 BbiBeAeHWe NpoaykKToB MeTabonuama
ropMOHOB




5.2.2 MNpakTnyeckne 3aHATUS (CEMUHapPbI) HE MpPedyCcMOMmMpPEHbI

5.2.3 JlabopaTopHbIVi NPaKTUKYM

No HanmeHoBaHune Tpypo-
n/n pasgena gucum- HanmeHoBaHune nabopaTtopHbIx pabot €MKOCTb,
NAVHbI ak. 9

Bonpocbl mone-

1 | KynspHou 6uo- BblgeneHne HykneonpoTenaos U3 OPOXKEN N MyLUHA U3 CIIOHBI 8
normu

OuHamuyeckas BpoxeHune kak Moaenb n3yvyeHus npoLeccos metabonusma.

Broxnmums O6HapyxeHure NpoayKTOB APOXKEBOIro COpaxmBaHms. 4
ConocTtaBneHne oKNCNUTENBHO-BOCCTAHOBUTENbHbLIX MOTEHLMANOB pu-
6ocpnaBunHa U NHAMKaTOpPa METUITEHOBOIO CUHENO.

OnpegeneHue rmoKo3bl B KPOBU YHUDULMPOBAHHBIM OPTOTONYMANHO-
BbIM METOAOM.
KonunyecTtBeHHOe onpeaeneHne rmioko3bl B BMONOrMYecKnx XnakocTax 4
depmeHTaTVBHBIM METOA0M.

2 OnpepgeneHune rmKo3bl B KPOBU C MOMOLLIbIO aBTOHOMHOTO 3KCnpecc-
aHanusaTopa KpOBW.
BnusiHue xenyn Ha akTMBHOCTb fvMnasbl.
OnpepneneHue cogepxaHus xonectepuHa B OMOXUAKOCTSAX.
OnpepneneHue cogepxxaHusa TpUrNMLUMpUAOB B BUOXKNOKOCTSX.
OnpepneneHue KonnyectTsa MOYEBUHbI B BUOXMAKOCTAX. 4
OnpepeneHue KonnyecTsa MOYEBON KNCNOTbI B BUOXUAKOCTAX.
OnpepneneHune KonnyecTsa KpeaTUHUHA B BMOXMAKOCTAX C MOMOLLbIO
TecT-Habopa.
OnpepgeneHune Konnyectea bunupnbuHa B BUOXMOKOCTSAX.

MpuHumnel pery- | OnpegeneHve KOHUEHTpauuy NMPOBUHOrpagHOM KUCNOThI B

naumm obmeHa ONOXNOKOCTSX.

3 | BewecTs B opra- | BaanmocBsssb 06MeHa aMMHOKUCIIOT, XXUPOB 1 YIIeBOAOB 1 €€ NposiB- 10

HU3Me nexve. OCHOBHbIE y3nbl NepeknoveHnss Metabonusma. iepapxwms pe-
ryNATOpHbIX cucteM. MexaHmambl JeACTBUS TOPMOHOB

5.2.4 CamocTosTenbHas paboTta oby4aroLmxcs
No HanmeHoBaHuve Tpypo-
a/n pasgena gucumn- Bug CPO €MKOCTb,
NVHbI ak. 9
Bonpocbl mone- MpopaboTka maTtepuranoB no nekuusMm, y4ebHukam, y4ebHbIM nocobu- 6.25
KynsipHow 6uorno- | sm ’
1 | vn MoaroToBKa K NpakTudecknm/nabopaTopHbIM 3aHATUSM 5
[omalwHee 3agaHune, pedepar 4
[pyrue Buabl camocTosaATensHon paboThbl 4
MpopaboTka maTtepuanosB no nekuusam, ydyebHukam, y4ebHbiM nocobu- 6
OuHamnyeckas M
2 | Bbuoxmmums MoaroToBKa K NpakTuyecknm/nabopaTopHbiM 3aHATUSM 6
[omalwHee 3agaHune, pedepar 5
[pyrue Buabl camocTosaATensHon paboThbl 5
MpopaboTka maTtepuanoB no nekuusam, ydyebHukam, y4ebHbiM nocobu-
MpuHuMNbl  pery- am 6
3 | Auvn obmeHa MoaroToBKa K NpakTuyecknm/nabopaTopHbiM 3aHATUSM 5

BeLlecTB B opra-

HA3ME JomaluHee 3agaHue, pedepaTt 5
[pyrue Buabl camocToaTensHon paboThbl 5

6 YyebHO-MeTOAMYECKOE U NMH(DOPMaLMOHHOEe obecnevyeHue AUCLUUNIIUHbI
[ns ocBOEHUSA ANCLMNIMHBLI 00YyYaloLWNNCA MOXET MCNOMb30BaTh:

6.1 OcHOBHas nuTepartypa
1. KoHuuyes, A. C. MonekynsipHasi 6uonorus : yuebHuk ans By3os (rpudp YMO BO). — 5-e
n3n. — Mockea : Misgatenbctso KOpaiit, 2023. — 422 c. https://urait.ru/bcode/517095




2.MonekynsipHasa 6uonorus : yyebHoe nocobue / O. B. Kpurep, C. A. Cyxux, O. O. ba-
owny [n gp.]. — Kemeposo : KemlY, 2017. — 93 c. https://e.lanbook.com/book/103922

3.JlykoBHukoBa, J1. b. MonekynsapHaa 6uonorus : ydebHoe nocobue. — HwxHun HoB-
ropog : HHI'Y nm. H. U. No6ayvesckoro, 2017. — 10 c¢. https://e.lanbook.com/book/153182

6.2 [lononHuTenbHaa nuteparypa

4. MackaeBa, T. A. MonekynsipHas 6uonorus : yyebHoe nocobue. — CapaHck : MITIN
um. M.E. EBceBbeBa, 2013. — 158 c. https://e.lanbook.com/book/75096

5. C60opHMK 3agaHnin No MonekynapHon uonornn : y4ebHo-meTogmyeckoe nocobue /
coctasutenb M. KO. KynpusHosa. — Yebokcapsl : UITTY um. U. A. Akosnesa, 2021. — 76 c.
https://e.lanbook.com/book/192192

6.3 NepeyeHb yyebHO-MeTOANYECKOrO obecneyeHUs AnNs CaMOCTOATENbHOWN pa-
60Tbl o6y4arowmxcs

6. Buoxnmusa ¢ ocHoBaMu monekynspHon 6uonorum : yd4ebHoe nocobue / coctaBuTenm
HO. H. Mutpacos, M. 1O. KynpusaHosa. — Yebokcapsbl : YUY um. N. A. Akosnesa, 2021. —
196 c. https://e.lanbook.com/book/192260

6.4 MNepe4yeHb pecypcoB MHGOPMALNOHHO-TENIEKOMMYHUKaLNOHHON ceTu «WH-
TepHeT», He06XO0AUMbBIX ANA OCBOEHUA AUCLMNIIUHDI

HanmeHoBaHue pecypca cetu «IHTepHeT» ONEKTPOHHbIV agpec pecypca
HayyHas anekmpoHHas 6ubriuomeka http.//www.elibrary.ru/defaulttx.asp?
ObpasosameribHas rinamgpopma «FOpatim»y https://urait.ru/
36C «JlaHb» https.//e.lanbook.com/

AUBEC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web

Calm MuHucmepcmea HayKu u ebicuie20o obpasoea- | http./minobrnauki.gow.ru
Hus P®

AnekmpoHHasi UHghopmMayUuOHHO-0bpa3osameribHasi http://education.vsuet.ru
cpeda ®I60Y BO «BIr'ynTt

6.5 MNepeyeHb MHMDOPMALMOHHbLIX TEXHONOIMMMU, UCMOSb3yeMbIX NMPU OCYyLLEeCTB-
neHun obpasoBaTenibHOro npouecca no AucuunnuHe (Moaynio), BKIOYas nepeyeHb
nporpamMmmHoOro obecne4yeHMs 1 UH(POPMaLMOHHbIX CNPABOYHbIX CUCTEM

[Mpu u3yyeHuu OucyunaUHbI UCMOMb3yemcs rnpospaMMHoe obecrieyeHue, Co8peMeH-
Hble rpogbeccuoHasibHble ba3bl OaHHbIX U UHGOPMaUUOHHbIE cripagoyHble cucmembi: INOC
yHUsepcumema, 8 mom yucne Ha 6ase rpozgpammHoul rrnamgopmsl « Cpeda 371eKMpPOHHO20
obyueHuss 3KL», asmomamusupoeaHHasi  UHopmayuoHHass 6aza  «MHMepHem-
mpeHaxepbl», «MMTHMepHem-ak3ameH» u rp. (ykadamb cpedcmea, Heobxodumbl Orisi pearsu-
3ayuu OuCyUNuHbI).

Mpn ocBoeHUM AUCLUNNMUHLI UCNOJNIbL3YETCA JIMLIEH3UOHHOE U OTKPbITOE MNpo-
rpammMmHoe obecne4vyeHue:

Mporpammbl INMnueH3un, peKkBU3NTLI NOATBEPXKAAOLLEro AOKYMEHTa
Adobe Reader Xl (6ecnnatHoe N0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHne JnueHsuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 06.12.2012 1.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license




Microsoft Office Profession-
al Plus 2010

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License

Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Libre Office 6.1

TnueHsna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BkntoueH B yCTaHOBOYHbIV NakeT onepauyoH-
How cuctembl AnbT ObpasoBaHue 8.2)

CnpagoYyHo-rpasosbie cucmemMbl

Mporpammbl

JInueHann, pekBU3UTbLI NOATBEPXKAAOLWEro AOKYyMeHTa

CnpaBoyHble npaBoBas
cuctema «KoHcynbTaHT
Mnocy

[orosop o coTpyagHudecTBe ¢ “UHPopMCBA3b-YepHO3eMbe”, PermoHanbHanbHbIn
WMHPOPMALIMOHHBIN LLeHTP 0BLLEepPOCCUACKON CETM pacnpoCcTpaHeH st NPaBoOBON
nHpopmaumm KoHcynbtaHT MNntoc Ne 8-99/RD ot 12.02.1999 1.

7. MaTtepuanbHO-TeXHMYeCcKoe obecnevyeHne AUCLUNIUHDI

403 pna npoBeaeHus
y4eOHbIX 3aHATUN

Yye6Hasa ayautopus Ne

Hoytbyk, mynbtnmeguiiHein npoektop ACER, akpaH. Komnnektbl me-
6enu anga yyebHoro npouecca. Anbt O6pasoBaHue 8.2 [JluueHana Ne
AAA.0217.00 r. no «beccpouHo»], Libre Office 6.1 [JlnueHsma Ne
AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BkrtoyeH B ycTaHOBOY-
HbI NakeT onepaumoHHon cuctemel AnbT ObpasoBaHue 8.2)].

Hoyt6yk ASUS, mynbtumegunHbii npoektop ACER, akpaH

YyebHasa ayautopus Ne
418 ansa npoBeaeHus
y4eOHbIX 3aHATUN.

®epmeHTHbIM aHanusatop MJIAI-U, 6ana BogsHaa UT 4329E, Hacoc
BakyyMHbIn Komosckoro, nonspumetp CM-3, HOyTOyK, MynbTumeann-
Hbii npoektop ACER, akpaH. Komnnektel mebenun gns yyebHoro npo-
uecca. Anbt ObpasoBanue 8.2 [JluuyeHsns Ne AAA.0217.00 r. no «bec-
cpoyHoy], Libre Office 6.1 [JlnueHsns Ne AAA.0217.00 ¢ 21.12.2017 r.
no «beccpoyHo» (BknioueH B YCTAHOBOYHLIM MNAKET oOnepaumoHHOM
cuctembl AnbT O6pasoBaHue 8.2)].

60TbI 0byyvarowmxcs

YyebHas ayautopus
Ne 416 nomelleHue onsa
camocTofiTenbHOM pa- | 8.2 [JluueHana Ne AAA.0217.00 r. no «BeccpoyHoy], Libre Office 6.1

KomnbtoTepbl - 2 WT., HOYTOYK, MynbTuMeaniHbin npoektop ACER, ak-
paH. Komnnektbl Mebenun gnsa yyebHoro npouecca. AnbT ObpasosaHue

[Inuensma Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BkntoueH
B YCTAHOBOYHbLIN NakeT onepaumoHHon cuctembl AnbT O6pasoBaHue
8.2)].

8 OueHouYHble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauum obyvarowmxcs no
aucuunnuHe (Moayno)

OueHouHble maTtepuanbl (OM) Ansa AncumnIIvHbl (MO4yns) BKIOYaKT:

- NepevyeHb KOMMETEHUMN C yKa3aHUEM MHAOMKATOPOB AOCTMXKEHUSA KOMMNETEHUNUN, 3Ta-
noB X hopMMpoOBaHKs B NpoLecce 0CBOeHWs obpasoBaTenbHOW NPorpaMmme;

- OnucaHue LwKan oueHNBaHus;

- TUNOBbIE KOHTPOMbHbIE 3aaHWUS UMW UHble MaTepuarnbl, HeOBXoAMMble ON1S OLEHKU
3HaHUW, YMEHWUWN, HABbIKOB;

- MeToAMYeckMe MaTepuanbl, onpegensowme npoueaypbl OLEHUBaAHUS 3HAHUK, yMe-
HUIN, HaBbLIKOB W (MNK) ONbiTa AEeATENbHOCTN.

OM npegcTtaBnsoTCA OTAENbHLIM KOMMNEKTOM W BXOAAT B COCTaB pabouen npo-
rpamMmbl gUCUMNNNHLI (MoAayns).




OueHouHble maTepuanbl opmupytoTcsa B cootBeTcTBum ¢ 1 BI'YUT «lNonoxeHune 06
OLEHOYHbIX MaTepuanax».
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NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3auMoHHO-MeToANYECKUE AaHHble AUCLUUNIIUHbI AN OYHO-3a04YHOW
unm sao4yHoun chopm obyyeHus

1.1 O6bembl pa3nuyHbIX ¢popM y4ebHOM paboThbl U BUAbI KOHTPONA B COOTBET-
CTBUM C Y4E€OHbIM NSTAHOM
O6wan TpyaoeMKOCTb ANCUUNINHBI (MOAYNSA) coCTaBnseT 2  3a4eTHbIX eQUHUL,

Buabl y4yeb6Hon paboTbl Bcero PacnpepeneHnue Tpyno-
ak. 4. eMKOCTU No cemMmecTpam,
ak. u.
6 cemecTp

O6wasn TpygoeMKoCTb ANCLMNITHDI 144 144
KoHTakTHas pa6orta B T.4. ayauTtop- 20,5 20,5
Hble 3aHATUS:
Jlekumn 6 6
8 moM 4ucrie 8 chopme rpakmuyeckou - -
nod2omosku
JlabopaTopHble 3aHATUSA 12 12
8 moM 4ucrie 8 hopme rpakmu4eckol - -
n1oG20mosKu
KoHcynbTaumm Tekywimne 0,3 0,3
KoHcynbTaumm nepeq ak3aMeHoM 2 2
Budbl ammecmauyuu (3K3ameH) 0,2 0,2
CamocTtonaTenbHas paboTa: 89,7 89,7
lMpopaboTka maTepuanoB Mo JeKuu- 38,25 38,25
M, y4eBbHUKaM, y4ebHbIM nocodnsm
MoproTtoBka K npaxkTuye- 19,45 19,45
CKMM/NabopaToOpHbIM 3aHATUAM
[omaluHee 3agaHune 16 16
Opyrue Buabl CamMOCTOATENBHOW pa- 16 16
6oTbI
MoAaroToBKa K 3K3aMeHy (KOHTPOJb) 33,8 33,8
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OLIEHOYHbIE MATEPWUAIIbI
AndA NPOMEXYTOYHOU ATTECTAUUN

no gucuunnvHe

MOJNEKYINAPHAA BUOJIOTINA
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1 NepeyeHb KOMNETEHUMUN C yKa3zaHueM 3TanoB ux popmmpoBaHus

Ne | Kop dopmynupoBKa Koa n HanmeHoBaHWe nHAUKaTopa AOCTUXEHUA
n/n | Komne- KOMMeTeHLun KOMMeTeHLun
TeHUUU
1 Or1K-3 CnocobeH npumeHaTb | O 1onk.3 — [JleMOHCTprpyeT chOpMUPOBAHHbBIE NMPeaCcTaBeHUs

3HaHVe OCHOB 3BOfIO-
LMOHHOM Teopwuu, uc-
nonb3oBaTb COBpe-
MeHHble NpeacTaBne-
HWS1 O CTPYKTYPHO-
OyHKUMOHaNLHOM op-
raHM3aumm reHeTuye-
CKOWM NporpamMmbl Xu-
BbIX 0O bEKTOB 1 Me-
TOObl MONEKYNSAPHON
Guonorumn, reHeTUKN un
OGuonorun passuTus
ONs uccnegoBaHus
MeXaHW3MOB OHTOre-
He3a u dounoreHesa B
npodeccroHanbLHON
OeaTenbHoCTH

0 COBPEMEHHBIX MPUHLMNAaX MOMNEKYNAPHON BMONOrMn n reHeTu-
KW, 3HaHNE OCHOB 3BOJTIOLIMOHHON TEOPUN Y COBPEMEHHbIX Ha-
npaBneHnn nccnegoBaHus SBOJTHOLMOHHbBIX MPOLIECCOB, MPOSIB-
NEeHNN HacneaCcTBEHHOCTU Y MU3BMEHUYMBOCTM Ha BCEX YPOBHSX
opraHusaLum XnBoro, 3HaHue MOMeKynapHbIX OCHOB nepeaayu
reHeTU4eckon MHdopmMmauum B 6Mo0bbLEKTaX, FEHOMUKK, NPOTEO-
MUKW, FEHETUKN Pa3BUTUSA, UCMOMb3YET UX Ha NPaKTUKe

WO4onk3 — Bnageet 6a3oBbiMY 3HAHUAMU BUOXUMMK, MOMEKY-
NApHOM BMonoruun, BUPYConorumn, MUKpobrnonorum, GUonH>xeHe-
pyn, BUOTEXHOMNOrMM U 3HAHUSIMW O COBPEMEHHbIX METOAaxX pe-
JAKTMpOBaHWS reHoma

WO50nk.3 — BnageeT TeopeTnyeckMMmn 3HaHNAMM 1 cnocobeH
NpUMeHsITb 6a3oBble NpakTUYeckme HaBbIkM B 06racTy oden,
MOJIEKYSAPHON, MEOULMHCKON FEHETUKN; FTEHETUKN YESTOBEKA,
MUWKPOOPraHM3MOB, PaCTEHUI U XXMBOTHbBIX; TEHETUKN Pa3BUTKUS;
rEHETUYECKOWN NHXEHEPUUN, TEHETUYECKNX TEXHOITOMTUI

Koa n HanmeHoBaHue UMHOUKaTopa
AOCTUXEHUA KOMNneTeHUuun

Pe3ynbTaTthl 06y4YeHus (nokasaTenu oLueHMBaHUA)

WO1onk3 — demoHcTpupyeT ccoopmmpo-
BaHHble NPEACTaBNEHNS O COBPEMEHHbIX
NpyHUMNax MornekynspHon Guonorum n
reHeTVKW, 3HaHNe OCHOB 3BOJHOLMOHHOM
TEOpWM N COBPEMEHHbBIX HanpaBneHun
nccrnegoBaHUs 3BOJTHOLMOHHbBIX MPoLec-
COB, MPOSABIIEHNM HACIEACTBEHHOCTY U
N3MEHYMBOCTW Ha BCEX YPOBHSIX OpraHu-
3auuK XKMBOTO, 3HAHNE MOJEKYNAPHbIX
OCHOB nepefa4vn reHeTn4eckon HAdop-
Mauum B GnoobbekTax, reHOMUKK, NpoTe-
OMWKMU, TEHETUKM Pa3BUTUSI, UCMIONb3YeT
MX Ha NpakTUke

3HaerT: coBpeMEHHbIe NPUHLNNbI MOJ'IeKyJ'IFlpHOIZ Svonorum n
reHETUKN

YmeerT: npoBOoAuUTb UccrnegoBaHuA B obnactun MOJ'IeKyJ'IFlpHOVI
Ornonoruun, reHoOMuKM, NPOTEOMUKN, TEHETUKN PaA3BUTUA

Bnapeet: 3HaHUsIMM MONEKYNSAPHbBIX OCHOB Nepefayv reHeTnde-
cKon nHdpopmaumm B 6noobvekTax, reHOMUKK, MPOTEOMUKMN, re-
HETUKM Pa3BUTMS, UCNONb3YET UX HAa NpaKTUKe

W040nk.3 — BnageeT 6a30BbIMY 3HAHUSIMK
Buoxnmun, monekynsipHon buonoruum, Bu-
pyconoruu, MMkpobuonorumn, GuonHxeHe-
pun, BUOTEXHOMNOIMM U 3HAHUSAMMU O CO-
BPEMEHHLIX METOAAX peaaKkTMpOBaHMWs
reHoma

3HaeT: 0CHOBbI BroXMMUK, MonekynsapHown Guonornu, BUPYcomno-
rmum, MMKpobuonormum, GuonHxxeHepmum, GUOTEXHOMNOIMN N 3Ha-
HUSIMW O COBPEMEHHbIX METOAAaX peAakTMPOBaHMSA reHoMa

YMeeT: OpUEHTUMPOBATLCSA B COBPEMEHHbIX AOCTMXKEHUSIX U OT-
KpbITUSAX B 06NacTn reHeTukn 6aktepuim n buoTexHonornm

BnapeeT: coBpeMeHHbIMU NpeAcTaBneHuaMn 06 Mmetoaax Guo-
TEXHOIOrMMN N TeHHOW UHXeHepun

WO50nk.3 — BnageeT TeopeTnyeckummn
3HaHUSAMK N cnocobeH NpumMmeHaTb 6aso-
Bbl€ NMpaKTMYeCKne HaBblkn B 06nacTu
obLwen, MonekynsapHoOn, MeguLMHCKON
reHEeTUKW; TEHETUKIN YeroBeka, MUKPOOp-
raHW3MOB, PaCTEHUN U XXUBOTHbIX; FrEHe-
TUKN Pa3BUTUS; TEHETUYECKOW NHXEHE-
pUK, FEHETUYECKNX TEXHOMOTNI

3HaeT: noaxoabl B obnactu obLuen, MoNeKkynsapHOW, MeanumnH-
CKOW FeHETUKU; reHeTMKN YernoBeka, MUKpOOpraHM3MoB, pacTte-
HUI M KUBOTHbIX; TEHETUKN Pa3BUTUS; FTEHETUYECKON UHXEHe-
pUn, reHETUYECKUX TEXHOOTUI

YMmeeT: npuobpeTtatb HOBblE 3HAHWUSI, UCMOSb3YS COBPEMEHHbIE
obpasoBarenbHble TEXHOMOrMM B obnactu obuien, monekynsp-
HOW, MEOMLNHCKON rEHETUKWN; TEHETUKN YernoBeka, MMKpoopra-
HU3MOB, PacTEHUI U XKUBOTHbIX; TEHETUKM Pa3BUTUS; TEHETUYE-
CKOW VHXXEHEPUU, TEHETUYECKMX TEXHOMNOTUI

Bnapgeer: MH(bOpMaLI,I/Iel;l O COBpEeMEHHbIX noaxoaax B U3y4eHun
reHoOMoOB; npeacrtaBsiieHNnAMNU O MeTodax MOJNEKYNAPHO-
reHeTn4eCckoro aHanunsaa

13




2 MacnopTt OoLeHOYHbIX MaTepranoB NO AUCLUNIINHE

Ne Paspensbl MHOekc KoHTpo- OueHo4HbIE cpeacTBa TexHonorus/npouenypa oLeH1Ba-
n/n aucumnnu- | nMpyemon KOM- HanmMeHoBa- NeNe 3aga- HMS (cnocob KOHTpOns)
Hbl neteHumm (Mnu Hue HUR
ee yacTtn)
Tect 1-15 KomMnbloTepHOE TeCTUpPOBaHUE
MpoueHTHaa wkana. 0-100 %;
0-59,99% - HeynOBRNETBOPUTENEHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnn4Ho.
CobecepoBa- MpoueHTHas wkana.
Hue (Bonpocsl 0-100 %;
ans sadverta) 0-59,99% - HeyOOBNETBOPUTENBLHO;
L:,Acgl_lpec:(c? N0 onks 16-25 60-74,99% - yNOBNEeTBOPUTENBHO;
nngoi; W04onis 75- 84,99% -XOpOLLO;
NO50nk.3 85-100% - oTnn4Ho.
Buonoruu
Cobecepnosa- n 0-100 %
Hie (3amaHus pOLIEHTHas LuKana. o;
60Da- 0-59,99% - HeynOBNETBOPUTENEHO;
ANA nabop 41-43 60-74,99% - ynoBneTBOpUTENBHO;
np;is:t?emcﬁoﬁ 5 84'099% ~xopotuo,
0a60Th) 85-100% - oTnn4Ho.
[JomaluHee 51-54 lMpoBepka npenogasatenem
3apaHue OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»
CobecepoBa- 26-33
Hue (BOMNpoCHI MpoueHTHas wkana. 0-100 %;
Ons 3adverta) 0-59,99% - HeyaoOBNETBOPUTENBHO;
60-74,99% - yooBNeTBOPUTENEHO;
75- 84,99% -xopowo;
85-100% - oTnn4Ho.
OuHamu- MO onk-s
2 yeckas N040nk.s Cobecenosa- MpoueHTHas wkana. 0-100 %;
onoxmmums NO50nk.3 Hhe (3agaHm;| 0-59,99% - HeynOBRNETBOPUTENEHO;
Ans na 9 pa- 44-47 60-74,99% - ynoBneTBOpUTENBHO;
np;is:t?emcﬁoﬁ 75- 84,99% -xopoLwuo;
85-100% - oTnm4Ho.
paboThbl)
[JomaluHee 55-57 lMpoBepka npenogasatenem
3apaHue OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»
CobecepoBa- 34-40
Hue (BOnpocChI MpoueHTHas wkana.0-100 %;
ons 3adverta) 0-59,99% - HeyaoOBNETBOPUTENBHO;
60-74,99% - yooBNeTBOpPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4Ho.
MpuHUMNbI
perynauumn NO1onk-3
3 obMeHa NO4onk.s HC;S?::E;::H' MpoueHTHas wkana. 0-100 %;
BEeLleCcTB B MO50mk-3 60Da- 0-59,99% - HeynOBNETBOPUTENEHO;
opraHmame Ana nabopa 48-50 60-74,99% - ynoBneTBOpUTENBHO;
np;is:t?emcﬁoﬁ 5 84'?9% ~xopotuo,
0a60Th) 85-100% - oTnm4Ho.
[JomaluHee 58-60 lMpoBepka npenogasatenem
3apaHue OTmeTKa B cucteme

«3a4YTEeHO — He 3a4YTEeHO»
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3 OueHoYHbIe MaTepuanbl AN NPOMEXYTOYHOWN aTTecTauum.

TunoBble KOHTPOSIbHbIE 3aAaHUA UITN UHbIe MaTepuanbl, HeobxoanmMblie Ans
OLIeHKM 3HaHUN, YMEHNIN, HAaBbIKOB U (UNN) OoNbiTa AEATENbHOCTU, XapaKTepPU3YyHoLmMX
aTanbl pOpMUPOBAHUA KOMNETEHL MU B NpoLiecce OCBOEHNsA obpa3oBaTenibHOMN
nporpamMmmbi

[nsa oueHKn 3HaHUI, YMEHWUI, HABbLIKOB CTYAEHTOB MO ANCUUNIINHE NPUMEHSAETCA
GanbHO-penTMHroBas cuctemMa oueHkn coopMMPOBAHHOCTU KOMMNETEHLNA CTYAEHTA.

BanbHO-penTuHroBas cMcTema OLEHKM OCYLLLECTBNSETCSA B TEYEHNE BCEro cemecTpa
npv NpoBeAEHMN ayAUTOPHBIX 3aHATUN U KOHTPONsS camocToaTenbHou paboThl. MokasaTe-
namu OM aBnalTCs: TEKYLLMA ONpoc B BUae cobecenoBaHms Ha nnabopaTopHblx paboTax,
NPaKTUYECKNX 3aHATUSX, TECTOBbIE 3a4aHNSA B BUAE PELLUEHUSA KOHTPOSbHbIX paboT Ha npak-
TMYecknx pabotax n camMOCTOATENbHO (JOMALLHAS KOHTpOsibHas paboTa) n caavm KypcoBou
paboTbl N0 NpeanoxeHHon npenogasatenem Teme. OLEeHKM BbICTaBNATCA B COOTBETCTBUM
C rpadoMKOM KOHTPONSA TEKyLLEen yCneBaeMoCTN CTYAEHTOB B aBTOMAaTU3MPOBAHHYIO CUCTe-
My 6a3 aaHHbix (ACYB[]) «PenTuHr cTygeHToB».

O6yuyatowmnncs, HabpasLwnin B cemectpe 6onee 60 % OT MakCMManbHO BO3MOXHOW
6anbHO-PENTMHIOBOW OLIEHKM PaboThbl B CEMECTpe MoryYyaeT 3a4eT aBTOMaTUYECKN.

CtyoeHT, HabpaBLuMI 3a TekyLuyto paboTy B cemecTpe meHee 60 %, T.K. He BbINOSTHUIT
BCIO paboTy B ceMmecTpe No 06bekTUBHLIM NpuynHam (bonesHb, oduumanbHoe ocBoboxae-
HWe n T.N.) JOnyCKaeTcs A0 3a4eTa, 0QHaKo eMy JOMNOSTHUTENbHO 3a4aloTCcs BOMPOCHI Ha CO-
GecepoBaHum No pasgenam, BbIHOCMMbIM Ha 3a4eT.

ATtTecTauma oby4atoLierocs no AMCUUNNHE NPOBOAMTCH B (hOpPME TECTUPOBAHNUA U
npegycmaTpmBaeT BO3MOXHOCTb NocrneayoLlero cobeceaoBaHms (3k3ameHa). 3a4eT npoBo-
ANTCA B BUAE TECTOBOro 3agaHus.

Kaxabin BapuaHT TecTa BktovaeT 15 KOHTPOSbHbIX 3aaHnn, U3 HUX:

- 5 KOHTPOSIbHbIX 3alaHUN Ha NPOBEPKY 3HAHUN;

- 5 KOHTPOIIbHBIX 3a4aHNN Ha NMPOBEPKY YMEHWUI;

- 5 KOHTPOSIbHbIX 3alaHNUN Ha NPOBEPKY HaBbIKOB;

B cnyyae HeynoBneTBOpUTENBLHOW CAa4vM 3a4eTa CTYAEeHTY NpeaocTaBnseTcsa npaso
NOBTOPHOW CAA4M B CPOK, YCTAHOBIIEHHbIN A8 NUKBMAAUNN aKadeMUYeCKOM 3a40/MKEHHOCTH
no nToram CoOoTBETCTBYIOLLEN ceccun. [py NOBTOPHOM caayve 3ayeTa Konm4yecTBo HabpaH-
HbIX CTYAEHTOM 6annoB Ha nNpeablayLleM 3a4eTe He y4YUTbiBaeTCs.

3.1 Tecmbl (mecmoebie 3adaHusl)
3.1.1 Ol1K-3 CnocobeH npumMeHsimb 3HaHU€e OCHO8 380JIUUOHHOU meopuu, Ucrno’sib-
308amb coepeMeHHbIe rnpedcmasJsieHusi 0 CmMpPyKmMypHO-hYHKUUOHa/IbHOU op2aHu3a-
yuu 2eHemu4eckou rnpo2pamMmbi Xuebix 06bekmoe u Memodbl MosieKynsipHou 6uoisio-
2uu, 2eHemuku u buosio2uu paszeumus 0151 uccsie0oeaHusi MexaHU3MO08 OHMo2eHe3a
u hunoceHesa 8 npogheccuoHasibHOU desimenbHOCMU

Ne 3a- TecToBOE 3a4aHNe C BapnaHTaMu OTBETOB U NPaBuibHbIMU OTBETaMU
naHus

1. HyknenHoBble KUCMNOTbI BbINKN OTKPLITEI B cepeamnHe 60-x rr. 19 Beka:
a) ronnaHguem Nyro e ®pusom

0) wBenyapckum y4yeHbim ®. Muwepowm.

B) @HIMMNCKMM y4eHbIM Y. [lapBuHOM

r) aMepuKaHCKUm 6uonorom [)xeimcom YOTCOHOM

2. CTpyKTypHasi eanHumua Monekys HyKNenHOBbIX KUCIOT:
a) HykneoTua

©0) Hykneos3ng

B) HykIrieocoma

r) BCce OTBEThl BEPHbI

3. TpexmepHasa Mmofesib NPOCTPaHCTBEHHOIro cTpoeHusa monekynel AHK B Buge
[BOVIHOM crivpanu 6bina npeanoxeHa B 1953 roay:

a) amepuKaHCKUM 6uonorom . YoTcoHOM

6) aHrnuncknum cpusnkom ®. Kpukom
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B) PYCCKUM y4eHbIM P. BuxpoBbim

Hykneosua - aTo ABYXKOMMOHEHTHasi CUCTeMa, CTPYKTYPHbIMWU eanHULLaMK
KOTOPOWN ABNSAIOTCS:

a) a30TMCTOE OCHOBaAHME M OCTaToK POCHOPHONM KUCIOTbI

6) a3oTUCTOE OCHOBaHWE U YrineBOoAHbIA KOMMNOHEHT

B) YrneBOAHbIN KOMMOHEHT N OCTaTOK POCOPHONM KUCHOTbI

r) octatok poccpopHOM KNCIOTHI 1 aMUHOKUCIIOTA

A30TUCTblE OCHOBaHMS, OTHOCSLLMECS K Knaccy NMPUMUOVHOB!
a) ageHvH 1 TUMUH

0) TMUMMH ¥ UMTOLUH

B) ypauun

HykneoTtuabl, Bxoaswme B coctaB monekynbl JHK:
a) ageHWH U ryaHuH

6) ypauun u metunypauun

B) TAMUH U LUTO3NH

YrneBoHbIN KOMNOHEHT Monekynbl AHK:
a) pnbosa

©) ranakTosa

B) A€30Kcupubosa

r) ManbTo3a

BasoBble ocHoBaHuMs B Monekynax OHK HaxoasaTcs opyr oT gpyra Ha pacCTOsHUK:
a) 0,34 HaHOMeTpa

6) 0,34 mukpomeTpa

B) 0,34 nukomeTpa

r) 0,34 munnumeTpa

MHdopmaums o cTpoeHnn 6enka nepegaeTcs B LMTONNasmy:
a) matpuuHon PHK;

©) TpaHcnopTHon PHK;

B) pubocomHom PHK.

10.

YyacTok, pasgensiowmin ABe HyKNeoCoMbl, Ha3blBatoT:
a) coneHong;

0) nuHkKep;

B) TMCTOH.

1.

PHK B sagpe cocpeaoTo4eHo B:
a) aaepHomn obornouke;

0) agpbIwwKe;

B) HyKrneonnasme.

12.

MpoueccuHr — aTo:

a) Cuntes PHK;

6) CospeBaHue PHK;
B) Co3peBaHue [OHK.

13.

Pennukaunsa — aT1o:

a) konupoBaHue [1HK c o6pazoBaHueM 2-x MOEHTUYHbIX 4OYEPHUX MOJIEKY;
©0) npouecc nepenucbiBaHnsa nHdopmauumn ¢ JHK Ha PHK;

B) npouecc cuHTesa Gerka.

14.

OcCHOBHOW (hepMeHT pennukaumnm:
a) AHK-nonumepasa;

0) renukasa;

B) nurasa.

15.

[nsa ocyllecTBneHus npoLecca pennukauum B HyKneonnasme Heob6xoaMMo Hanuyme:

a) HykneosnamoHodochaTos;
©) Hykneo3ngaudgocdaTtos;
B) Hykneo3suaTpudocdaToB.

KpuTepun n Wwkanbl OLEHKN:
MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyAoBnNeTBOPUTENIbHO, YAOBNEeTBOPUTESIbHO, XOPOLLO, OTSINYHO»
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0-59,99% - HeyoOBNETBOPUTESTLHO;
60-74,99% - yooBneTBOPUTESTBbHO;
75- 84,99% -xopoLuo;

85-100% - oTnKnyHo.

3.2 CobecepgoBaHue (Bonpochbl AnNA 3ayeTa)
3.2.1. OlK-3 CnocobeH npumeHsimb 3HaHU€ OCHO8 380JIIOUUOHHOU meopuu, uc-

nosnb-308amb COBPEMEHHbIe npedcmassieHuUs 0 CMmpPyKmMypHo-gbyHKUUOHasIbHOU op-
2aHu3a-yuu 2eHemu4yecKol npo2pamMmbi Xuebix 06BeKmoe u MemoObl MOJIEKYISIPHOU
6uonozuu, ceHemuku u 6uosio2uu pazeumusi OJisi uccsie0oeaHuUsi MeEXaHU3MO8 OHMOo-
2eHe3a u ¢hunozeHesa e npogheccuoHanbHol desimesibHOCMU

H
(0]
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ep

BO

np
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a

TekcT Bonpoca

16.

CtpykTypa u 6uonormndeckue dyHkumnm JHK

Omeem: [JHK (Ge3okcupuboHykneuHoegasi kucsioma) npedcmasssiem coboll nuHelHbll noaumep,
cocmoswull u3 Yyembipex munoe 0e3oKcu-puboHykneomudos, unu Hykneomudoe.Monekyna HK
eKJIr04aem e cebs1 0se crnupasibHO 3aKPyYeH-HbIX MOIUHYKIIeOMUOHbIX Uernu, umerouwux OnuHy
0Mm HeCKOJ/IbKUXMbICSIY 00 HECKOJIbKUX MUJI/TUOHO8 HyKiieomudoe. [JHK cocmoum u3Hykneomu-
doe, npedcmaensouux coboli ghocghopHbie Ighupbl HYKI1e0-3uUd0e8 U eKToYarouux e cebs oc-
mamok ¢hochopHoOU Kucs1I0mbl, OCHO-8aHUe U caxap (de3okcupubo3y). Monekynbi JHK o6nada-
rom cnocobHocmbio kK camoydeoeHuro. CamoydeoeHue [JHK npoucxodum neped deneHuem Kinem-
KU u Ha3bleaemcs pensiukayuel. B pesynsmame amozo npouyecca obpa3syromcsi 08e mo4YHble KO-
nuu ucxodHol monekynbl. Pennukayus [JHK. CamoydeoeHue HK nexum e ocHoee npoyeccos
pa3mMHoxeHusi. OHo obecrieqyusaem nepedayy HaciedcmeeHHOU UHhopmMayuu rnomomMcmay.

17.

Pennukauma OHK y npokapmnoT u aykapuoT

Omeem: Pennukayus — npoyecc konupoeaHusi mosiekynbi HK, npukomopom cobrirodaemcsi no-
Psi0oK YyepedoeaHusi HyK/ieomudoe, uMe-ruwulics 8 MamepuUHCKUX KOMMIeMeHmMapHbIX HUMSIX.
3mom npoueccnpoucxodum neped KaxobiM desnieHUeM knemku. KomnnemeHmap-Hocmb azomu-
cmbIX OCHOBaHUU siesisiemcsi ocHogol OJis cCuUHmMe3a mox-decmeeHHbix monekyn OHK.Mpouyecc
penuKayuu Ha4yuHaemcsi ¢ packpy4ueaHusi moneky-noi HK, npu amom npoucxodum pa3pbie
8000pO0HbLIX cesizell Mexdya3omucmbIMU OCHOBaHUSsIMU U pacxoxdeHue uenel. lMocne amozao k
kaxdolil u3z o6pasoeaewuxcs yenel npUcoeGUHSIIOMCs1 KOMIJIeMeH-mapHbie a30mucmble OCHO-
eaHus, u npoucxodum obpa3oeaHue deyxHoebix doYyepHux mosekyn QHK. aHHbIl cnocob yo-
80€eHUs1 MoJie-Kys1 Hocum Ha3eaHue rnoJslyKoHcepeamueHo20.0npedesieHHble hepMeHMbI, HOCSI-
wue HazeaHue [JHK-nonumepas3sbi, y4acmeyrom e 3mom npouyecce pennukayuu. lfpoyeccpasbe-
duHeHus uenel [HK HayuHaemcs 8 y4acmke, Ha3bleaeMOMeUJIKOU pensukayuu (puc.
2.2.1).lflpouyecc pennukayuu y aykapuom u npoKapuom HecKkoJsibkopa3ssiudaemcs. Tak, y npokapu-
om eusika pennukayuu cyujecmeyem eornpedesieHHOU 2eHemu4ecku demepMuHUpo8aHHOU moy-
Ke. Y aykapu-om cyujecmeyem HeCKOJIbKO MOoYeK penuKayuu.

18.

TpaHcKpUNUUs y NPOKapuoT U aykapuoT

Omeem: TpaHckpunuyusi — 6uocuHme3s uPHK Ha mampuue JHK. lNpo-uecc koHcepeamue-
HbIU.®epmeHmbl cuHmesa:A) PHK-nonumepa3sa | cunme3upyem p-PHK;B) PHK-nonumepa3sa Il
cuHmesupyem u-PHK;B) PHK-nonumepas3sa Il - m-PHK.Cy6cmpambi cuHmesa: mampuuya, pu6o-
HyKneo3udmpudghocgha-msbi, uoHbl Mg2+, npalivep He mpebyemcs.B aykapuomu4eckoli Kremke
npoyecc mpaHcassyuu npomekaeme yumonsa3sme, a npoyecc mpaHcKpunyuu — e siope. B knemke
JXenpokapuom oba npoyecca npomekarom e yumonsasme.Y npokKapuom uMeemcsi moJjibKo 0O0Ha
PHK-nonumepa3sa, mpaHc-Kpubupyrowiasi 1o06bie 2eHbl. B knemke aykapuom cyuwiecmeyrom mpu-
euda PHK-nonumepa3s: PHK-nonumepasa | ocywecmensem cuime3rPHK, PHK-nonumepa3sa Il
ocywecmesiiem cuime3 mPHK u sPHK,PHK-nonumepa3sa Ill ocyujecmenssem cuime3s sPHK, tPHK
u 5SrPHK.48Momumo PHK-nonumepas, npucymcmeyrouwjux 8 siope Kiiemku,y 3yKkapuom makxe
umeromcsi PHK-nonumepa3sbl 8 MUMOXOHApuUsix uxsoporiacmax.l"eHbl, kodupyrouwjue pubocombi
8 K/lemke, c6nuxxeHbl Opy2 cOpy20M U, makum o6pa3om, oHU 06 beOUHeHbl 8 HECKOJIbKO omoeJsib-
HbIX Knacmepoe.Y 4yenoeeka umeemcs okosio 200 2zeHos, kodupyrowux rPHK.B sidpe npoucxodum
cuime3 mPHK, nocne amozo pu6ocombl nocmy-narom 8 yumonnaasmy, 20e npoucxodum cuHme3s
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pubocomHbix 6esnkoe.lIpu o6paszoeaHuu pubocom e sidpe ux npucymcmeyem HeCKO/1bKOCOMeH
mbicsiy. [Ipoyecc cuHmesa pubocom npomekaem e siOPbIWKe,NPU 3MOM 8 siOpe Mo2ym npucym-
cmeoeamb HECKOJIbLKO sIOPbIWEK.Y npokapuom eGUHUUY mpaHCKpunyuu npedcmaeJsisiem cobol-
OIfepoH, 8 MO epeMsi KaK y ayKkapuom — omaoesibHbIl 2eH.Ha paccmosiHuu —25 n.H. om +1 HyKJ1.
Haxodumcsi TATA-60kc.E20 no3uuus onpedesissem mMoYKy UHUYuayuu mpaHcKpunyuu. A Hapac-
cmosiHuu —60-80 n.H. Haxodumcs LJAAT-60kc, komopsbliii He siensi-emcsi abcos1romHo Heo6xodu-
MbIM, HO npucymcmeyem reped 60J1bWUH-CME8OM 2eHO08.

19.

CTpyKTypa HyKneocombl

Omeem: Hykneocoma cocmoum u3 4yembIpéx nap 2ucmoHo8, Komopbieobpa3syrom eé kop (s10po).
Hee napbi dumepoe H2A-H2B u mempamepu3 deyx nap 2ucmoHoe H3 u H4.CHa4ana ¢ [JHK acco-
yuupyemcsi mempamep, a nocsie — dea du-mepa. [JHK denaem eokpyz Hykneocomnb! 1,75 o6opo-
ma. lMpu o6pa-60mke MUKPOKOKKOBOU HyKJ1ea3ol MOXHO MoJly4umb MUHUMa/lbHOEKOJIu4ecmeo
OCcHOBaHUl Ha Hykneocome — 146.PeasibHO Ha OOHY HyKnieocoMy npuxodumcsi npumepHo 180
bp(nap ocHoeaHuli). Kpome moeo, 8 opa2aHu3ayuro Hyk/lieocoMHoU no-ciedoeamesibHOCmMu 6o-
esie4yéH 2ucmoH H1.Cyumaemcsi, Ymo oH accoyuupoeaH c uHkepHot AHK. Y ko-poebix cucmo-
HO@ 8bipaxkeHasi OOMeHHasi cCmpyKkmypa: HeCmpyKkmypupo-e8aHHbil C-KOHely, yeHmpasibHasl a2J10-
6ynsipHasi Yyacmb, nosoxumesnbHo3apsixeHHbIl N-koHeuy. Ha N-koHyax npuMepHO Kaxobil Yem-
eépmbiliocmamok — JIU3UH unlu ap2uHUH.B3aumodelicmeysi c HUMu, ompuyamesibHO 3apsKeHHas!
HAHKcukcupyemcs Ha Hykneocome. [ucmoHbl Mo2ym 6bImb auemunupoea-Hbl, MemuJsiupoeaHsbil,
¢hocghopunupoeaHbl, ADP-pubo3unupoeaHsbi

20.

Perynsums akTMBHOCTY reHOB

Omeem: B xo0e pa3zeumusi MHO20KJ/1eMOYHbIX OP2aHU3M08 aKmueHOCMb2eH08 eeCbMa Pa3Ho-
obpasHa. Hekomophbie 2eHbl s18/157I00MCs1 Heakmue-HbIMU (pernpeccupoeaHbiMu).Hekomopbie 2eHbl
umMerom akKmueHoOCMb Ha paHHel cmaduu pa3-eumusi, HO UHaKmueupyromcsi no3oHee. AnuaeHe-
muy4eckue uamMeHeHUsi2zeHoe — o6pamumMbie U3MEeHeHUsI aKmueHOCMuU 2eHoe, rnpueodsiujue Kus-
MeHeHUI0 aKmueHOCMuU 2eHo8, HO He c8si3aHHble C HapyweHuUeMHyKiieomudHou nocnedosa-
menbHocmu [JHK.Ha omcymcmeue akmueHocmu y onpedesieHHO20 2eHa MO)XemeJsiusimb KOM-
naKkmHasi cmpykmypa xpomMamuHa (2zemepoxpomamuHa). HaobpazoeaHue makoli cmpykmypbi
Mo2ym enusimb npoyecchbl Memusiupo-eaHusi unu dememusniuposaHusi.MemunupoegaHue — npo-
yecc, o6pamHbIli Mymayuu, Komopasieo3HUKaem u3-3a 3aMeHbl Yacmu HykneomuodHol nocnedo-
eamesibHO-cmu, ecmaeku 0onosIHUMesIbHbIX HyKsieomudoe usiu Hexeamku y4acmkazeHa. Memu-
nupoeaHue npoucxodum 3a c4yem xumu4veckoli MoOughu-Kauuu HyksieomudHol nocnedoeamerib-
Hocmu 6e3 uameHeHus1 kodu-pyrouwiell cnocobHocmu JHK.MemunupoeaHue [JHK npoucxodum e
OCHOBHOM MPU XUMU4Ye-ckol Modughukayuu a30mucmoa0o OCHo8aHusi — yumo3uHa (C). dmom-
npoyecc npueodum K NpucoeOuUHeHUro MemuJsibHOU 2pynnbl K yarie-pody, paciosioXeHHOMY &
nonoxeHuu 5 nupumMuduHo8020 Konbya.B npouecce peaynsiyuu npoyecca MemusiupoeaHusl y4a-
cmeyem ¢hep-meHm [JHK-memunmpaHcghepasa. B npouyecce memunupogaHusi ghep-MmeHm npu-
coeduHsiemcsi k JHK; eo0opodHbie ces3u yumo3uHa ¢ KOM-njieMeHmapHbIM OCHO8aHUeM 2yaHu-
Ha (G) e deyxHumeeolii HK pa3-52pbiearomcsi, u npoucxodum npucoeduHeHUe MemuJsibHoU
2pynnbl KLUMO3UHY, KomopbIli Haxodumcsi Ha deoliHol cnupanu HK.

21.

MHaykumns cmHTe3a Genkos.

Omeem: U3yyeHue onepo-HOE Ha4vyasloChb C U3y4YeHUsl JITaKmo3Ho20 onepoHa (lac-onepora) E.coli.
HaHHoe o6pa3zoeaHue npedcmaensiem coboli onepoH, 8 KOMopom3akodupoesaHbl 6esnKu, NPUHU-
Marouwue yyacmue e npouyecce yceoe-Huu nakmo3ssbl. Knemku E. coli o06b14HO pacmym Ha cpede,
ucrnosnb3ysi ekayecmee UCMOYHUKa yarepoda antoko3y.Eciiu 8 cpede Ky/ibmueupogaHUsi 2/1H0KO-
3y 3amMeHumb Ha Ouca-xapud JlaKkmo3y, mo 10 UCMeYeHUU HECKOJIbKUX MUHym Kriemku adan-
mupyromcsi kK usMeHuswumMmcsi yciogusiM. OHU HayuHarom npodyyupo-eamb mpu 6esnka, obecrie-
quearowjux ymusu3sayuro 1akmo3bl.O0uH u3 amux 6enkoe — ghepmeHm B-2anakmo3uda3sa, kama-
Ju3u-pyrowuli 2udposiumuYyeckoe pacujensieHue 1aKkmo3bl 00 2J1I0K03bl U2asiakmo3bl

22.

Penpeccus cuHtesa 6enkoB. TpunTodaHOBbLIA U TMCTUANHOBBLIA ONEPOHBI.

Omeem: CHuxeHue cuHmesa ¢hepMeHINo8 MOoXemocyuw,ecmesisimbcsi 3a cHem HernocpeocmeeH-
Holi penpeccuu cuHme3sagepmeHmos.[llpumep OaHHO20 npouyecca: ko20a MUKpoop2aHu3mbl E.
colipacmym Ha cpede, codep)xaujeli 8 ka4ecmee eQUHCMEEHHO20 UCMOYHU-Ka a3oma coJlb am-
MOHUSI, OHU ebIHY)XO0€eHbl cCUHme3upoeame ece aszom-codepxxaujue sewjecmea. Takum ob6pa3om,
makum Kiiemkam Heob6xo-0umo codepxxamb ¢hepmeHmMbl, Heob6xo0umble Osnisi cuHmesa 20 aMuHo-
kucsiom.Ho e cnyyae do6aesieHusi 8 maKyro numameJsibHyto cpedy 0OHOUaMUHOKUCIOMbI KilemkKa
npekpauwaem ebipabambsieamb Habop ¢hepmeH-moas. AMo npoucxodum 3a c4yem pernpeccuu CuH-
me3a ¢hepMeHMO8 KO-HEeYHbIM rPodyKkmom. dmom npouecc umeem criedyoujee o6bsICHEHUE:
npu omcym-cmeuu aMuHoKucsiomsl y 6esika-pernpeccopa omcymcmeyem cpodcmeo Korepamo-
py- lpu dobaeneHuu amuHoKkucsiombl y MOJIEKYJIbI pernpec-copa osiesissemcsi cpoocmeo K ore-
pamopy, oHa npucoeduHsIMCcsi KHEMY U cuHme3 ¢hepMeHmMo8 rnpekpawaemcst

23.

I'IonmmepasHa;i UuenHada peakuuna
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OtBeT: NUP — 3kcnepMMeHTanbHLINMETOA MOJEKYJIIPHOM GUONoOrnu, No3BONAKLWMIA A0OUTbCSA
3HaAUYNTENb-HOrO YBENIMYEHUA MarbIX KOHLUEHTpauuin onpenenéHHbIX (pparMeHTOBHYKNEeMHOBOWM
kucnotbl (OQHK) B npo6e.Ha npaktuke MNLUP npeancraBnser co6on MHoOrokpatHoe noBTOpeHuecrne-
ayrwmx Tpex peakuum (puc. 27):1. JeHatypauua ob6pasua [JHK BbigepxmBaHMemM ero npu temne-
pa-type 95 oC B TeyeHue, no kpamHen mepe, 1 muH. NMomumo OHKB peakumoHHon cmecu copep-
XKaTtcsa B U30ObITKe ABa npaumepa,tepmoctabunbHas [HK-nonumepasa Taq, BbloeneHHaa wu3
6akTtepunTermus aquaticus u yetbipe dNTP. lNepBbIM 3Tan npegycMaTpuBa «eT HarpeB peakuu-
OHHOM CMecU [0 TemmnepaTypbl, PN KOTOPOMOONBLLIMHCTBO AByxuUeno4ve4vHbix dparmeHToB OHK
OyAyT AeHa-TypupoBaHbl Ha otaenbHble uenu. NMpu 3TOM TemnepaTtypa U NPO-AOIMKUTENBLHOCTb
TepMMUYECKON 0BpaboTKM peakLMOHHOM cMecunoabmparoTcA Tak, YTOObl OCHOBHasi YacTb More-
kyn AHK-nonun-mepasbl octanacb B UHTAaKTHOM COCTOSAAHUKU.22. PeHaTypauusa unm otxkur (ruépuam-
3auus). TemnepaTypy cmMecuMeaneHHO MOHWXKalT A0 ONTUMaNbHOM ANs cCrnapuBaHUs MaTpu-
ublJHK n npanmepoB. Ha BTopom 3Tane kaxaoro uukna MNMLUP peak-LMoHHas cMmecb oxnaxpaeTcs
0O TemnepaTypbl, ONTUMaNbHON ANSIKOMNJIEMEHTapHOro cnapuMBaHus NnpanMmepoB co cneunduye-
ckumy4vactkom ogHoueno4vevyHon [HK-maTpuubl (06b14HO oT +37 oC no+65 oC). Npanmepbl — 31O
KopoTkue (kak npaBuno, 18—-30 HyK-NneoTUAOB) XUMMUYECKM CUHTE3UMPOBAHHbIE ONIUFrOoOe30KCUpU-
OOHyK-neoTuAbIl, ABNsKOWMNECH 3aTpaBKamMu (MHMLUMaTopamu) cuHTesa uenuJHK ¢ nomouwsio AHK-
nonumepasbl. lNpanmepbl KoMnneMeHTap-Hbl nocnegoBaTtenbHoctAM [OHK Ha neBon m npaBowm
rpaHuuaxcneumncunyeckoro pparmeHTa 1 OpUEeHTUPOBaHbl TaKMM 06pPa3oM,u4To goCTpanBaHue Le-
Ny NPOUCXOAUT TONbLKO Mexay HuMu. Mec-ta (canMTbl) nocagku npanmepoB Ha JJHK-maTpuue u on-
pepensoTpasMep TOro yvyactka, KOTopbin oyaet amnnuduumpoBaH.3. CuHTes. TemnepaTypy no-
BbILWAT A0 NpubnusutenbHo 75 oC —BenuuuHbl, ontTumanbHon ansa HK-nonumepasbl Taq. Ha-
YMHaeT-CA CUHTe3 KomnnemeHTapHou uenu OHK, nHmumupyemobin 3’-OHrpynno# npanmepa, B Ha-
npaBneHuu 5 —3’ n karanusupyetcaflHK-nonnmepason. Matepuanom AnsA cUHTE3a HOBbIX Lenen
OHKcnyxat ge3sokcupuboHykneotuarpucpocdartbl, AobaBnseMble BpeaKLMOHHY cmecb. [lpo-
OOJKNUTENbHOCTb 3Tana amnnudépukaummcoctTaBsnseT, B cpegHem, 20—-40 ¢ n onpegensieTcs CKOpo-
cTbio pabo-Tbl IHK-nonumepa3sbl n pasamepom Toro pparmeHTa [AHK, KOTOPbLIMHYXKHO CUHTE3UPO-
BaTb (OObLIYHO OT HECKONbLKUX COTEH A0 5-6 Thic.HyKkneoTuaos).MonumepasHasa peakuus npoxoauT
aBTOMaTU4YeCKu B Tepmouuknepe(amnnudukatope), KOTOpbIM MOXKET HarpeBaTb U oxnaxaaTb
NpPoOMpPKNC peaKLMOHHOW CMeCbIo B O4YeHb KOPOTKOe BpeMs. TpexcTyneH4yaTbIM LUKN,B pe3yrnbTa-
Te KOTOpPOro nosiy4yaroTcA TouHble konun cneuundunyeckoroyvactka [JHK, noBTopsieTcsa MHorokpar-
HO B COOTBETCTBMMU C 3alaHHOWMNporpaMmmoun Tepmouuknepa. NMocne okoHYaHUsI BCeX LMUKIOB Yac-
TO NPOBO-AAT AONOJIHUTENbHYIO CTaAauio (PUHANBLHOW 3NOHrauum, YTobbl 4OCTPOUTLBCE OAHOLE-
noyeyHble pparmeHTbl. OObIYHO 3Ta cTagua anutca 5-15 muH.Mocne amnnudukaumm nony4eH-
Hble pparMeHTbl aHaNU3npyroT refb-aneKkTpodgopesom.

24.

Pa3HOBMAHOCTU 3KCMEPUMEHTAaNbHbLIX METOAMYECKMX NOAXOA0B C UCNofb3oBaHneM metoaa MLP.
Omeem: 1. «BnoxeHHas» P (Nested PCR) — ecmb emopasi napa npaliMmepos,komopasi aMnJiu-
¢huyupyem Kyco4ek rnosiy4eHHo20 Kycoy4ka.2. «MHeepmupoeaHHasi» MLP (Inverse PCR) — neped
npoeedeHuemlTP ¢ nomouwbo cepuu ghepMeHmMamueHbIx peakyull kak 6bl1 Npu-kKseusarom us-
eecmHble ¢hpacMeHmMbl Ha KOHUbI HeU38€CMHO020, YMObObLIMOXXHO 6bIs10 €20 amnauguyupo-
eamb.3. NP ¢ o6pamHoli mpaHckpunuuel (Reverse Transcription PCR,RT-PCR) — 6epemcsi PHK
(Moniekyna, Komopasl siesisiemcsi MPoMe-Xymo4HbiM amarnom mexdy [JHK u 6enkamu e xueoli
KJ1lemke), a usHee c noMouwbto gpepmeHma obpamHol mpaHckpunmas3sbi noay4daromHK, c komo-
pot yxe npoeodsim [NLJP. 3mo ydo6Ho, Hanpumep, O51imo20, YmobbI 8bisieUMb, KaKue UMEeHHO
2eHbI 8 aHHOU Kiiemke 3Kc-npeccupyromcsi.4. AccumempuyHas INMUP (Assymetric PCR) — ecnu
HY>XHbI MPOOyK-mbl aMnuguKkayuu npeumMyujecmeeHHo oOHol u3 deyx yeneu JHK.[Jobaensitom
HepaeHoe Kosiudecmeo npatimepoe.5. NP dnuHHbIx hpazmeHmos (Long-range PCR) — 4mo6bi
amnnu-gpuyuposamse ONIUHHBIU (6onbwe 10 mbicsiy Nap ocHoeaHull) hpaz-MeHm, ucrosib3yrm
TP c deyms nonumepasamu: oOHa u3 Hux,Taqg-nonumepasa, Moxxem cuHme3supoeams O/NUHHYIO
uenb, a emopas,[JHK-nonumepa3sa c 3’5°-3k30HyKs1€a3HOU aKMUBHOCMbIO, MOXXemucripagumb
owubku, donyujeHHble nepeoll.6. Multiplex PCR — do6aensirom HeCKoJIbKO nap npatimepos u o0-
HO-8PEeMEeHHO amMmIuhuyupyrom HeckoJsibko ghpacmeHnmoas.7. KonuyecmeeHHas NP e peanbHOM
epemeHu (Quantitative real-timePCR) — ucnonb3yromcs ¢hsiyopecyeHmHO MeYeHble peazeHmbl
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25.

KnoHupoBaHue dparmeHtos JHK

Omeem: B Hacmosiuiee epemsi cyuiecmeyem 0dea nodxooda 0sisi nosy4eHuUssHeo6xodumMo20 Kosu-
Yyecmea KOHKpemHoz20 y4acmka uccnedyemoiJHK:1. KnoHupoeaHue [HK in vivo e knemkax npo-
Kapuom usu 3ykapuom(ksioHUpogaHue — roJjiy4eHue KJ1o0Ha, m. e. CO80KynHocmu 2eHemude-
CKUudeHMuYHbIXx Kiiemok).2. Amnnucgukauus HK in vitro memodom nonumepasHol uenHolipe-
akyuu (MUP).4ns knoHupoeaHus [HK in vivo Heob6xodumsbi:* [JHK-ecmaeka (QHK-muweHb, [JHK-
uHmepeca);* [JHK-eekmop (2eHemu4eckuli eKMOpP KITOHUPOBAHUSI);* KIlemKa-X03siUH;* Habop
¢hepMeHmMo8-UHCMPYMEHIMOE U 8ClTIOMO2amesibHbIX 0JTU20HyK-Jleomudoe.B ocHoee MoJieKynsp
HO20 KI/TOHUpOEaHUs JIeXkum ecmpaueaHue Hyx-Hoz2o0 gppazmenma [HK (ecmaeku) e dpyayro mo-
nekyny JHK (eekmop),komopasi cnocobHa ekiiro4amb 8 cebs1 Hoeble nocsedogamesibHocmu
HAHK,06ecneyusamsb ux nepeHoc e cucmemsl, 20e co3ldaHHasi in vitro JHK6ydem eocnpou3seo-
dumscs in vivo, 0agasi Ha4aslI0 HOBOMY KITOHY KJ1€eMOK,0mJilu4HOMY ¢heHomunu4yeckKu om ucxoo-
HbIX K/1emoK x03siuHa (peyunu-eHma).Bekmop 0Osist nepeHoca 2eHemu4eckol uHghopmayuu 0oiJi-
)XeH ydoesie-meopsimb psidy OCHOBHbLIX mpeboeaHuli:1) cnoco6Hocmb K a8MOHOMHOU pernsuKa-
yuu, m. e. obnadaHue ori(moyka uHuyuayuu pensukayuu);2) Hebonbuwoli paamep, MOCKONbLKY
aghghekmueHocmb nepeHoca ak3o-2eHHol [JHK e E. coli 3HaYumenbHO cHUXaemcsi npu OsuHe
nna3-mudbi 6osiee 15 m.n.H.;3) Hanu4ue yHUKanbHO20 calima pecmpuKkyuu 0ns Kakol-nu6o pecm-
puyupyroweli 3HOOHyKea3bl;4) Hanu4yue ceslIeKMU8HO20 MapKepa, Mo38oJisiou,e20 eecmu om-
6oppekombuHaHmHbIx [JHK;5) o6ecnevyeHue

26.

O6uee noHaTUE 0 BUONOrMYECKOM OKUCITEHUN.TEOPUM TKAHEBOTO AblIXaHWUsi

Omeem: Buonoau4eckoe oKucrieHue, uHaye mkaHegoe ObixaHue, — 3Mo CO8OKYMHOCMb OKUC-
JlumenibHO8OCCMaHoO8UMeEIbHbIX peakyull, mpomeKarouux 8 xuebixopaaHu3max. llpoyecc co-
npoeoxdaemcsi nompebrieHueM Kucsiopoda u3 okpyxarouieli cpedbl U 8bI0esIeHUEeM ya/1eKUC/1020
2asa, 800bI U aHepauu.OcHo8Has yesib 6Uos102U4eCcKO20 OKUCIIEHUSI — CHab)XeHue op2aHu3ma
3Hepauel.llpoyecc mkaHeeo20 ObixaHUsI MOXHO yCJ/I08HO pa3desiumb Ha mpu amana:1) eHewHee
ObixaHue ocyujecmersissemcs Jie2kumu;2) nepeHoc Kucriopoda K mKaHsiM npoucxodum 6nazodaps
ObixamersnbHOU ByHKYUU Kpoeu;3) mkaHesoe ObixaHUe — 8 op2aHax U MKaHsIX Kucsiopod omoa-
emcsi mKkaHeebIM¢hepMeHmaM, Komopbie UCMNosb3yom e20 07151 OKucsieHuUsi cy6cmpama. B 6uo-
Jlo2uYecKux cucmemax okucsumesibHo%eoccmaHoeumersbHble Npoyecchkl co%nposoxdaromcs
He MOJILKO NepeHOCOM 3/IeKMPOHO8, HO U nepeHocoM npomoHos (H + ).[loamomy 6uonozuye-
CKOe OKucJleHUe, C CO8PEMEHHbIX Mo3uyuli, — 3Mmo omujernsieHUe3J1IeKmpoHOo8 U MPoIMmoHo8 om
cy6cmpama nod delicmeuem ¢ghepmeHmoe de2udpozeHa3.Cxema yenu 6uos1o2u4ecko20 oKucie-
Husi npedcmaesieHa Ha pucyHke 21.[lpomoHsbi (H + ) u anekmpoHsbI (€) nocmynarom ¢ cy6cmpama
(AH 2 ) Ha kogphepmenmHA[L], o6pasyemcss HAOQH 2. C HAQH 2 npomoHbI U 371eKMpPOHbI Nepexo-
0sim Ha kogpep%menm PAL. O6pasyemcs ®PAH 2 . [lanee NpomMoHbI, MUHYST UMOXPOMHYIO
cucmemy,nepedaromcsi Ha KUCJI0pOd, a 3/1IeKMPOHbI ocsiedoeamesibHO MPoxodsm yepes yu-
mo%xpombi b, ¢, a u a3 , 3amem nocmynarom Ha Kucsiopod. 30ecb OHU 06BeAUHsIFoMCs1 crpPomo-
Hamu c ob6pa3osaHueM MoJ1eKy/1bl 800bl.

27.

depMeHTbl TKAHEBOTO AblXaHus

lMepebiM 38eHOM yenu 6Uos102U4eCcKO20 OKUCIIeHUST sienisitomcst ¢hep%meHmbl, colepxawjue HAL
unu HAL]® e kayecmee koghepmeHmMo8. AKmusHoUl Ya%cmbro KoghepmeHma siesissemcst HUKomu-
Hamu0, ucnbimbiearouw,uli HeAocmamok 351IeKmpo%Ho8 y amoma a3oma, a mo3momy umerouwuli
nonoxumesnbHbil 3apsid. OH o603Ha4aemcsiHAL] +. C HAQH+H + anekmpoHbI u NpomoHbI rnona-
darom Ha chepmeHmbI ¢ PAL] e kavecmeekogpepmeHma. Oba s1ie2ko nNPUcoeOUHSIFOMCS K KONbyy
u3oaJsiokca3suHa c obpasoeaHu%em ®ALQH 2. C ®AJH 2 aneKmpoHbI 1e2Ko NPoxodssm Yepe3 yu-
MoXpOoMHYIo cucmemy 6r1a2o0apsicnocob6HOCMU UOHA XKese3a, s1eJIsIioW,e20Ccs1 aKmueHoU 4Ya-
CMbI 2eMa Uumoxpomoe, u3&MeHsimb 8asIeHMHOCMb.

28.

AHaspobHoe cOpaxmBaHue rroKo3bl

Ecnu c6bpaxueaHue Ha4yuHaemcsi ¢ pacnada a2Jiuko2eHa, mo npouyecc Hasbiearomaauko2eHosu-
30M, ec/lu ¢ 2J1I0KO03bl — 2JIUKOJIU30M.OCHOBHbIe peaKyuu npouecca a2/1uKkosiusa npedcmaesieHb!
Ha pucyHke 22.Ha nepeom amane aiuKkosiu3a 2J1l0Ko3a npespaujaemcsi 8 asiroko3o#6#ghocgham
noddeticmeuem AT®.nioko3o#6#pocgham uzomepusyemcsi eo ¢ppykmo3o#6#gpocgpam.lMpu
e3aumodelicmeuu c euwje o0Holl Mosiekynol AT® obpasyemcsi gppykmo3so#1,6#dughocgham, Kko-
mopbil nod delicmeuem ¢hepmeHma anbdosa3a pacnadaemcs ¢ o6pasoea#Huem ghocghompuo3s:
enuyepanbdezudgocgham (97%) u duokcuayemoHgpocgpam (3%).Tpuo3bl cNOcobHbI Npespa-
wiambcs dpye e dpyza nod delicmeuem ghepmeHma — mpuo#zoghochamusomepa3sa.fjanee anae-
Hasl yenb peakyuu npoxodum 4Yyepe3 npespaujeHusi anuyepanboe2ud#gpocgphama. Mo mepe ecmy-
nneHusi anuyepanbieaudgocghama e danbHeliwue npespa#uieHUs makKoe e e2o Kosiu4ecmeo
obpasyemcs u3 duokcuayemoHgocghama. I 8 KoHeY#HOM umoze u3 0OHOU MOJIEKYIbl 2JTFOKO3bl
obpasyemcs dge MosieKybl enuyepanbie#zudgocghama.KoHe4YHbIM MPOOYKMOM ripespauwjeHull
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anuyepansdeaudghocghama siensiemcs nu#pyeam (nupoeuHozpadHasi kucroma, lNBK) (puc.
22).Mpu HeAocmamke Kucsiopoda nupyeam eoccmaHaesueaemcsi 30 MosiIo4Hol kuciomsi. Mo-
JI04YHas Kucsioma siesisiemcsi KOHeYHbIM NPodyKmom aHaapobHo20 cbpaxuea#tHus yaneeodos.
OHa Hakannueaemcsi, Hanpumep, 8 Mblwyax npu 6osbwux ¢usudedcKkux Haspy3Kax u ebi3bieaem
ux ycmasiocms. Yepe3 Hekomopoe epemsi Yacmb MosoY#HOU Kucnomsl (npubnusumesnsHo 1/5)
oKucsissemcsi 8 Mblwyax 00 ya2J1eKucs1020 2a3a usodbl. OcmanbHasi Yacmb ocmyrnaem e Kpoeb,
Oarnee 8 nevyeHb, 20e npeepaujaemcsi s2siukozeH.banaHc aHepauu 8 peakyusix 2uKonu3a: Ha
nepeom u mpembeM amanax pacxody#emcsi 2 monekynbl AT®, Ha ceObMOM U ecsimMoM — Haka-
nnueaemcsi 4 monekynol AT®.CnedoeamesnbHO, YUCMbIl 8bix00 3Hepa2uu — 2 monekynsi AT® (80
k). Mpu amomokono 60% amol aHepa2uu pacceusaemcsi 8 aude mensia u mosbko 30...40% ak-
Kymy#nupyemcsi 8 Makpoapauveckux cesizsix AT®.

29.

AspobHoe cOpaxunBaHue rmoKo3bl

lpoyecc a3pobHo20 cbpaxueaHuusi Ha4YUHaemcsi ¢ okuciumesibHo20 dekapbokcunupoeaHusi
TBK, conpoeoxdarouje2ocsi nosiesieHuem auemusSKoA. Yanekucnbil 2a3 nocmynaem u3 KJ1emok
e Kpoeb, cesi3ableaemcsi 2eMo2J106UHOM cobpa3oeaHueM Kapbz2emoz2/106uHa, nepeHocumcs e seea-
Kue, 20e ebidesisiemcsi ¢ ebiObixaeMbiM 803dyxom.[Jecsasmb amomoe eodopoda nocmynarom e
MUmoxoHOpuuU, 8K/TF04aroMcs 8 yernb 6Uos1I02U4eCKO20 OKUCIIeHUST, 8 KOMOPOU cuHmMe3supyromcs
5 monekyn eodb! u 15 monekyn AT®. B nepecyeme Ha 1 MoJsieKyny 2/1F0KO3bl 8 YuKsie mpukapbo-
HoebIx KucrnomcuHmesupyemcsi 30 monekyn AT®.Mo)xHo nokazamb, YmoO CyMMapHbIl 8bIX00
3Hepauu 8 npoyeccax a/IuKoJiu3a ua3pobHo20 copaxxueaHusl 2/1I0KO03bl cocmassisiem 38 Mosnekysn
AT®. lpu amom 50%3Hepauu pacceusaemcsi 8 eude menna u 50% 3anacaemcsi 8 Makpoapau4e-
cKux ces3axAT® (19 40 kx = 760 k). OyesudHO, 4YmMO IHep2emMu4ecKu npouyecc aapobHozoc-
6paxusaHusi 04eHb 8bI200HbIU.JTUMOHHBIU Yukn Kpebca Ha3biearom makxe Memabosnu4yecKkum
KOMJ10M, MOCKOJIbKY 8 HEM «Cc20paromy makxe u 6esiku, U Xupbl.

30.

Pacnap »xu1poB B TkaHAX. BeTa-okncneHmne xupHbIX KUCNoT
N3eecmHo mpu muna okucnumesbHbIX peepauwieHull XUpHbIX KUCJIOM: OKUCIIeHUe,
OKUCJIeHUe,

okucneHue. lMpouecc oKucJsieHus (pacnada) XupHbIX Kucsom, sie-
nsrowulics 2nasHbIM NocMasuWUKOM 3Hepauu, akmueHo npomekKkaem 8 nevyeHu,no4ykax, cepoey-
HoU u ckennemHoU Mblwyax. PepmeHmbi, Kamasausupyroujue peakyuu

OKUCJ/IeHUsl, JIOKaJlu308aHbl 8 MUMOXOHOPUsIX Kiiemku. [Toamomy
o6si3amesibHbIM YCJ/108UEM 8KJTIOYEHUS KUPHbBIX KUCJIOM 8 aHep2emu4ecKuli o6MeH sienissem-
csAmMpaHcnopm ux 8 MUumoxoHApuUU Nnpu noMouwu crieyuguyecKoz0o rnepeHocYukKa.

oKucrieHuUro nodeepaaromcs akKmueupPoB8aHHbIE XUPHbIE KUCJIIO-
mbl1. Takum o6pa3om, nepebIM 3marom OKUcCJ/leHusl sieJisiemcsl akK-
mueayusi xupHbixkucsom. lIpoyecc npoucxodum nod deticmeuem ayusiKoAcunmemas (CUHOHU-
Mbl —MUOKUHa3bl, akmusupyroujue ghepMeHmbl), HAXOOAWUXCH KaK 8 yumo3oJie KJlemKu,mak u e
mumoxoHOpusix. [locsie nocmynneHusi 8 MUMOXOHOPUK KOMIIEKC pacrnadaemcsi ¢ o6pa3oeaHu-
eMKapHUMUHa U aKmueHoU XUpHoll Kucriomsbl, Komopasi nodeep2aemcsi dasiee -pacnady. SHep-
2emuka npouyecca OKUCJIeHUST XUPHbIX KUCIOM: yCmaHoe8J/1eHo, Ymo npurepedaydye 08yX 3J1€K-
mpoHoe ¢ ®AJH 2 Ha Kucs1opod 8 yUMOXPOMHOU cucmeme NMPOUCXoo0um CuUHmMe3 2 MoJIeKyIl
AT®.lMpu nepedaye d8yx anekmpoHoe ¢ HAAH + H + Ha kucsiopod cuHme3supyromcsi3 MosneKysnbi
AT®.lMpu okucsieHuu oGHOU MOJIeKyJ bl aKmueHO20 auyemursia 8 Memabosiu4eckoM Komisie cuHme-
3upyemcsi 12 mosiekyn AT®.CrnedoeamesnibHO, MPU OKUC/I€HUU XUPHOU KUCJSTI0OMbI, COMPO8OX-
OdarowjeMmcsi omujernsieHueM oOHOU MOJIEKYJ/1bI aKmMU8HO20 auyemursia, cuHmesupyemcs 17 Mmosiekyn
AT®.llpu nonHom pacnade, Harnnpumep, cmeapuHoeol Kucsiomsl, o6pa3yemcsi 9 MosieKys1 akmue-
Ho20 ayemura, Ymo coomeemcmeyem 153 mosiekynam AT®. O9Ha monekynaAT® zampayusea-
Jslacb Ha akmueauyuro ceo600HOU XXUPHOU Kucsiomsel 8 Havarse npoyecca. OkoH4YamesibHbIU 6a-
JlaHc npoyecca — HakomnseHue 152 monekyn AT®, ymo coomeemcmeayem 6080 k[l x aHepauu.

31.

BrocuHTe3 6enkoB B TKaHSX

Bce 6enku op2aHu3ma Haxo0simcsi 8 NocmMosiHHOM QUHaMu4ecKoMobmMeHe, nNpu Komopom pacnad
6enkoe ypasHoseuwueaemcs ux cuHmesom.PaznuyHbie 6enKku 06HO8ISIFOMCS C pa3Jlu4Hol CKo-
pocmebio. Tak, Hanpumep, ne-puod o6HOe8sIEHUs1 20PMOHO8 — 4Yachl U da)xe MUuHymbl, 6es1koe
Mblwy, coeQuUHUMenb-Hol mKaHu, Mo32a — 0o 180 AHel.[lToOcyumaHoO, 4mMo 8 meyeHue XXU3HU
qyesioeeka 6esiku op2aHu3mMa ob6Hoensiromcsiokosio 200 pas.benku cuHmesupyromcs Kak u3 aMmuHo-
Kucriom, nocmynusuwux 8 Kpoeb 8 pe3ysib-mame rnepeeapusaHusi nuwu, mak u mex, Komophbie
obpa3syromcs npu pacnade 6enkoeknemok.CuHmes 6enka npoucxodum npu y4acmuu HK u ecex
eudoe PHK u conpoeoxda-emcsi 3ampamamu 3Hepauu AT® Ha akmuesayuro aMmuHokucsiom.Cxema
6uocuHmesa 6esika npedcmaesieHa Ha pucyHke 25.AkmueupoeaHHasi aMuHoKucsioma npucoeou-
Hsiemcs Kk «ceoeli» m-PHK 6nazo0da-psi onpedeneHHoMmy ko0oHy (mpunnemy). m-PHK, Hecywue
aKmueHble aMUHOKUC/10-mbil, opueHmupyromcsi edosb u-PHK. YcmaHoeneHo, ymo e u-PHK ece-
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20a cywiecmeyem «uHuyuupyrowuli» K0OoH. dmo mpunnem AYI. 30ecb eceada nepeoli npucoe-
dunsiem"cs1 m"PHK, Hecyuwiast MemuoHuH. lMocne e2o npucoeduHeHuUs1 ce ocmalsibHble
m"PHKopueHmupyromcsi 8 coomeemcmeuu ¢ ocmasuwumucsi koOoHamu.[Janee obpasoeasuwulics
komnnekc exodum e p"PHK Ha 00HO «csio80», m. e. eHo"cum dee m"PHK. Hecneyudpudeckul
¢hepmeHm o6 beduHsiem aMUHOKUciomsbl nenmud”Holl ces3bro. Komnnekc eHoeb npodsuzaemcsi
eHympb p"PHK. K o6pa3oeasuwelicsiuenoyke aMuHoOKucs10m rnpucoeduHsiemcsi euje o0Ha u mak
Odanee 0o mex nop, nokavyepes pubocomy He npoitidem ecsi u"PHK.N3 pubocombi ebixodum nosiu-
nenmudHas yenoyka, kKomopasi dasiee ceopayueaem”csi 8 cnupanb u 2506yny. Monyyaemcs 6e-
JI0K ¢ mpemu4HoU cmpykmypou.u"PHK eHoeb npumsizueaem k ce6e m"PHK, Hecyuwyue me xe ca-
Mble aMUHOKUCJ10"mbl, Ymo u e npedbidyujem cny4ae. [Todxodum k cnedyroujeli pubocome.
BHoeb npouc"xodum cuHmes cneyugudeckozo b6enka. Yepes Hekomopoe epemsi u"PHK «u3Ha-
wuea"emcs» u pasnazaemcsi npomeuHazamu Ks1iemku 0o Uucxo0Hbix komrnoHeHmos.m"PHK, cbi2-
pae poJsib, omuwensisikomcsi om rnosiunenmudoHol Yeno4ku rnpu ebixodeu3 pubocombl U pasnaza-
romcsi o ucxo0HbIx komnoHeHmoe.p"PHK ycmolivyuea. K Heli nodxodsim dpyaue u"PHK, Hecywue
dpyzoii HabopaMuHoKuc/iom, npoucxodum cuHme3s Apy2020 beJsika.

32.

Pacnap 6enka B TkaHsax

AMUHOKUcnomsl, He UCMOJ/Ib308aHHbIe Ha cuHMe3 6esikoe, nodeep "2aromcsi pacnady 0o KOHeY-
HbIXx MPOOYKMO8: ya/ieKucsiomsbl, 8bIe0OUMO20 a3oma, e00bl,lIpouecc corpoeoxxdaemcs ebide-
JleHuem 3Hepauu. A3om ebleodumcs 8 sude aMMuaka. AMMUaK MOKCUY€eH, Mo3MmoMy 8 op2aHu3-
Mecywiecmeayem HeCKoJ1bKO nymel e2o obe3epexusaHusi. 9mo: o6paszoeaHue amudos
du"kapb6oHO8bIX Kucsiom (8 K/iemkax), o6pa3ogaHue aMMOHUUHbIX coJiell U MOYe8UHbI(8 NoYKax).
O6pa3osaHue MO4€8UHbLI — 3MO OCHOBHOU NMymb 8bieedeHUs1 aMMuaka u3op2aHu3-
ma.O6pa3oeaHue moyeeuHbl usyyvanu W. I1. Maenoe, M. B. HeHukul, C. C. Cana3"kuH. OHU roka-
3aJiu, Ymo Mo4YeeUHa CUHMe3Upyemcs U3 yaJIeKucsio20 2a3a, aMmuakau eodbl. B 1962 2. I'. Kpeb¢c
O6GHapyxus, Ymo 3mom npoyecc Hocum Yuknu4deckul xa"pakmep u Ha4YuUHaemcs U 3akaH4yuea-
emcsi ¢ opHumuHa. Ljukn 6b111 Ha3zeaH opHUMUHO "ebIM yukiiom Kpebca. Obpasyemcs kapbamo-
ungpocgham. Janee kapbamousnghocgham pea2upyem ¢ OpHUMUHOM, o6pazyemcsi yumpyin-
JNuH.Peakuyusi uHUyuupyemcsi opHumuHkap6b6amousnmpaHcgepasol. LJjumpynnux e3aumo-
delicmeyem ¢ acnapmamom (acnapa2uHoeol Kuciomoli), obpasyemcsi ap2uHUHCYKyuHam (ap-
2UHUHSIHMapHasi Kucsioma). ®epmeHm, cnocobcmeyrow,uli NpPomeKaHuUr amolipeakyuu, — apau-
HUHCYKYuHamcuHmemasa.Ap2uHUHCYKyUuHam pacujernsissemcsi pepMeHmomM apa2uHUHCYKYyuHam-
nua3ol doaMuHOKuc/iombl ap2UHUH U gpymapama (¢pymapoeoli kucrnomsbi).! HaKoHeu, ap2UHUH
npeepaujaemcsi 8 OPHUMUH U Mo4Ye8uHy nod delicmeuemgpepmeHma apauHasa.OpHUMUH 8HO8b
e3aumodelicmeyem c kapbamousnghocghamom, U ecsi uenb npespawjeHuli moemopsiemcsl.

33.

A30TuCTbIN BanaHc

TMonoxumenbHbIl azomucmabil 6asaHC xapakmepu3syemcsi meM, Ymo Kojsiudecmeo rnocmynue-
weeo ¢ nuujeli azoma 6osbwe,4yeM Kosiu4ecmeo ebi0esIeHHO20. Mo cocmosiHue sensiemcs
HopMoU Onst pacmyuje2oop2aHu3mMa, Ho namoJsio2ueli — 07151 83POCJI020 YeslI08eKa, y Komopoz20
passueaemcsicocmosiHue 2uneprnpomeuHemMuu: nNoebiWeHHO20 codep)xaHusi 6esika e kpoeu. U3-
6bi#tmok 6enka npueodum k cmeuweHuro pH Kpoeu e Kucslyto cmopoHy u pazeumuto 3abo-
ne#eaHus ayudos. Ayudo3s ebi3bieaem nopaxeHus LJHC, HapyweHusi o6MeHa seuiecme,e Yacm-
Hocmu, HapyweHue 06MeHa XUPHbIX KUCJIOM, 4mo rpusodum K HaKoMJ/IeHU 8Kpo8U U MoYe Ke-
moHoebIx men (3abonesaHue kemo3). OmpuyamenbHbil asomucmbili 6anaHc xapakmepu3syemcsi
mem, 4mo Koslu4yecmeo no#cmynarouje2o azoma MeHbWwe, YeM Kosiu4ecmeo ebi0esIeHH020. Amo
cocmosiHue siesisiemi#css namoJsio2uel 8 JIl060M so3pacme U xapakmepu3yemcsi 2unonpomeuHe-
mued.

34.

dyHKUMOHarbHas Knaccuukaums rymopanbHbIX hakTopoB

OCHOBHBIM 2yMOpasibHbIM ¢haKmopPOM s18J1sIFOMCS1 20pPMOHbI. TopmMoHamu Ha3biearomcsi 6uoJio-
2uYyecKu aKmueHble seuwjecmea, CUHmMe3upyembie crieyuaau3uposaHHbIMU KJlemKaMu 8 op2a-
HU3Me 4eJsio8eKa U XUBOMHbIX, CEKpemupyemMbie 80 8HYMPEHHIOK cpedy U usMeHsiroujue yHK-
yuu mkaHel-muweHel. Knemku, cekpemupyroujue 20pMOHbI, 06pa3yrom xene3bl 6HympeHHel
ceKkpeyuu, Komophbie ece sMecme ob6pa3syrom 3HOOKPUHHYIO cucmemy, m. e. cucmemMy 8HympeH-
Hell cekpeyuu. «BHympeHHeli» oHa Ha3bleaemcsi, M. K. CeKpeyusi ocyuj,ecmeJsisiemcsi 8 Kpoeb usniu
MeXXK/1emo4YHoe npocmpaHcmeo, HO He 8 JeJlyG0YHO-KUWeYHbIl mpakm. «BHympeHHsisi cekpe-
yusi» o3Ha4aem, Ymo eeujecmea ebiOessIoMmcs 8 Kpoeb Usiu 8 Opy2yro 8 HYMPEHHIOI XUOKOCMb;
«BHEWH SIS CeKkpeyusi» 03Ha4yaem, Ymo eeujecmea ebiGesIsIlomcs 8 nuujeeapumesibHbIl mpakm
uslu Ha No8epxXHOCMb KOXU.

Momumo eHympeHHel cekpeyuu, cyujecmeyem u eHewHsisi. K Heli omHocumcs ebidesieHue nu-
wesapumesbHbIX hepMeHMoe 8 xenyAoYHO-KUWeYHbII mpakm u pa3iudHbIX eeujecme c no-
mom, Mo4oli u kasioMm. B okpyxarowyro cpedy emecme ¢ npodykmamu o6MeHa eew,ecmae 8 oKpy-
JKarowyro cpedy ebidesisstomcsi u 6uosio2u4ecKU aKmueHble, creyuasibHO CUHmMe3upyembie 8 pas-
JIUYHbIX MKaHAX, eewjecmea, exodsuue 8 cocmas ¢hepomMoHo8. OHU 8bIMNOJTHAOM CU2HAJIbHYIO
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pyHKy U0 8 o6weHuU Mexdy YneHamu coobuecmea. PepoMOHbI, KOMOpPbIe 80CNPUHUMAaKOMCs
JKUBOMHBLIMU C MOMOWbI0 06OHSIHUSI U 8KYyca, Hecym uHghopmMayuro o rosie, ospacme, Cocmosi-
Huu (ycmanocma, ucrnye, 60s1e3Hb) XXueomHoz0. bosiee mozo, ¢ noMow,bt0 hepPoOMOHO8 MPOoUCXO-
odum uHAueudyasnbHOe y3HagaHue 00HO20 XUBOMHO20 GpyauM u Oaxke cmeneHuU podcmea deyx
ocobel. Ocobyro posb hepOMOHbI U2parom Ha paHHUX 3marax co3pesaHusi op2aHu3Ma, 8 Mna-
deHyecmee. [Mpu amom eaxkHbl hepOMOHbI Kak Mamepu, mak u omuya. B ux omcymcmeue pa3seu-
mue Ho8OPOXXOeHHO20 3amedsissiemcs U MO)Kem Hapyuwambcsi. ®epoOMOHbI 8bi3bigarom ornpede-
JIeHHbIe peakyuu Apyaux ocobeli moeo e suda, a XuMu4ecKue seujecmeaea, ebioesisieMble Xu-
80MHbLIMU 00HO20 euda, HO 80CIIPUHUMAaeMble XUBOMHbIMU Opy2020 euda, Ha3blearomcs Kal-
pomoHamu. Takum o6pa3om, 8 )xueomHoM coobusecmee ¢hepOMOHbI 8bIMOJIHIOM My e (byHK-
Uuro, 4mo U 20PMOHbI 8HYymMpuU op2aHu3mMa. PepoMOHbI U2pParom MeHbUWYH POJib 8 Ye/108e4EeCKOM
coobujecmee, YemM e coobujecmee XueomHbIx. B yacmHocmu, oHU HUKo20a He uHOyyupyrom rno-
eedeHue Yesiogeka, KaKk 3mo rnpoucxooum eo epeMsi meYKU XueomHsbix. Ho enusiHue ¢gpepomoHoe
Ha noeedeHue 4Yesioeeka 06bIYHO HedooueHuUesaemcsi, Ymo obycrioesieHo memM, Ymo 6osbuwast
Yyacmb 060HsIMenbHOU UHhopMayuu He

ompaxkaemcsi co3HaHueM. fJuemu4eckue ¢hakmopbli — 3Mo 8ce, Ymo rnocmyrnaem e op2aHU3M ¢
memM, Ymo yesiogek ecm u nbem. O4YesudHO, YMO MaKkuM nymem 8 op2aHuU3M rnonadaem MHOXe-
Cmeo rMcuxomporHbIX eewecms, Hanpumep aarko3a. Mema6osumamu Ha3blearomcsi NPooyKmMbl
obmeHa sewecme. Hanpumep, 2/10k03a, komopasi obpa3oeasiacb 8 pe3y/bmame rnepesapueaHust
cbedeHHO20 o6eda. Hekomopbie eeuwecmea, ebidesisieMbie 3HOOKPUHHbIMU JKejle3aMu, He ume-
tom 6uosiocuyeckoli akmueHocmu. OHU npuobpemarom ee moJsibKo rocsie memabosiusma e opy-
2ux opeaHax (4auwje ecez20 ne4veHu). HakoHeu, k cucmeme 2ymopasibHol peaynsayuu ¢pyHKyui om-
Hocsimcsi u meGuamopbl (HelipompaHcMummepbl), KOMopbie 8bI0esIsIoMCcs HeP8HbIM OKOHYaHU-
eM 8 cuHanmu4eckyro wesnb, nepedaeasi cuzHasrbl om 00HO20 HelipOHa K HelipOHY, K MbIUWe4YHOMY
80JIOKHY, UJIU K CeKkpemopHoll kilemke. BHympu cuHarnca oHu u pacnadaromcsi, He nonadas
Kposomok. 3my 2pynny 6uosio2u4ecku akmueHbix eeujecme NPUHsIMo paccMampueamsb 8 Kypce
¢husuonozuu JHC.

35.

M'mnoTtanamo-runodgusapHas cuctema

Funomanamyc — siesissemcsi 8 biCWUM 0mMAesIoM 3HOOKPUHHOU cucmeMbil. dma cmpykmypa 20-
JI08HO20 MO32a, noJsiy4asi u nepepabamsnieasi UH¢hopmMayuro 06 U3MeHeHUsIX 8 MOMu8ayUOHHbIX
cucmemax, U3MeHeHUsIX 80 8HeWHel cpede U 8 COCMOSIHUU 8HYMPEHHUX Op2aHo8, U3MEHeHUsIX
2yMoparsbHbIX KOHCMaHm op2aHu3Ma, UHmezpupyem nosay4yeHHyro uHghopmayuro 8 sude usme-
HeHus1 CuUHmMe3a MHO204UCJIeHHbIX 20PMOHOB8, yrpas/sioWux aKmueHoCmMb 3HOOKPUHHOU cuc-
membI op2aHu3mMa. Modynsayusi (m. e. akmueayusi uslu MopMOXKeHUe) ocyu,ecmersissemcs nymem
CUHMe3a u cekpeyuu crieyuasnbHbIX 20DMOHO8 — pPUsIU3UH208 (release — ebidesisimb), KOmopble,
nocmynas e crneyuasbHylo (MopmarsbHy0) KPO8EHOCHYI0O cucmemMy, mpaHcropmupyromcs e re-
pedHroro dosiro eunogpusa. B nepedHell dose eunoghusa sunomasaMmu4ecKue 20PMOHbI CIMUMYIiu-
pyrom (usnu mopmMo3s1m) CUHMeE3 U CeKpeyuro 2unogusapHbix 20PMOHO8, KOmMophbIie nocmynarom
6 o6wulli KPOB8OMOK.

Yacmb 2unoghusapHbIx 20PMOHOE s18/17I0MCsi MPOMNHbIMU (tropos — HarpaeJsieHue), m. e. OHU
CMuMynupyrom cekpeyuro 20pPMOHO8 U3 nepughepuyvecKux xese3: KOpbl Ha0No4Ye4HUKO8, 20Had
(nonoebix xenes3) u wumoesudHol xesne3bl. FunogusapHbIX 20PMOHO8, MOPMO3AUWUX BYHKUUU
nepughbepuyeckux xesnes, He cyuwecmeayem. [lpyz2as 4yacmb 2unogusapHbix 20pPMOHO8 delicmey-
em He Ha nepugbepuveckue xenesbl, a HernocpedcmeeHHO Ha op2aHbl U mKkaHu. Hanpumep, npo-
JTaKmuH y Yyesiogeka cmumMysiupyem cUHmMemu4eckyro (hyHKUUIO MOJIOYHOLU )Kesle3bl, a makxe
ycunusaem mamepuHckoe nosedeHue. lNepughepuyeckue 20pMOHbI, 83aumodelicmaysi ¢ 2unogu-
30M U 2uromasaMmycomM, mopmMo3sim Mo MexaHu3mMy ob6pamHoli cesi3u cekpeyuro coomeemcm-
eyrouwjux aunomasamMu4yeckux u 2unogusapHbix 20pMoHo8. Takoea 8 cambix 06w ux Yepmax op-
2aHu3ayus yueHmpasbHo20 omadesia 3HOOKPUHHOU cucmemMabl.

36.

M'mnoTanammnyeckne n runodusapHble rOpMOHbI

Kopmukonu6epuH (KPl), cuhme3upysicb 8 2unomasnamyce, cmumysnupyem cekpeyuro adpeHo-
KopmukomponHo20 2opmoHa (AKTI) e nepedHem 2unogpuse, a AKTIT cmumynupyem cekpeyuro
2/1IKoKopmukoudoe Kopbl Hadno4ye4Hukoe. FoHadonu6epuH (FTHPI unu JIM-Plr), cuHme3upysicb 6
aunomanamyce, cmumMmysiupyem cekpeyuro ¢hosuiukynocmumynupyrouwezo (#CIr) u nromeompon-
Hozo (JIF) 2copmoHoe e nepedHem 2unogpuse. ®CI u JIF cmumynupyrom ¢hyHKyuro 20Had (noso-
ebix xene3s). JIC cmumynupyem ebipabomky nosioebix 20pMoHoe, a ®CI” cmumynupyem ebipa-
60mKy nosioebix KJilemok e 2oHadax. Tupeonu6epuH (TPIN), cunme3upysicb 8 2unomasnamyce,
cmumynupyem cekpeyuro mupeomponHo20 2opmoHa (TTl) e nepedHem aunogpusze. TTI cmumy-
Jlupyem cekpemopHy akmueHOCMb WumoeudHoU xese3bl. B 2unomanamyce (a makxe u e dpy-
aux cmpykmypax UHC) u e cunoghuze cuHmesupyromcsi 3H002eHHbIe onuamabil. 9mo 2pynna
nenmuoHbIX 20PMOHO8, CUHME3UPYSICb 8 2unoghuse, HOCUM HalgaHue «3HOOPUHbI», a NPuU ux
cuHmese 6 LJHC oHu Hocsim Ha3eaHue «3HKegbasluHbI». [Jee oCHOBHbIe (hyHKUUU 3IHOO2EeHHbIX
onuamos: oHU yMeHbwarom 60Jib U yay4warom HacmpoeHue — ebi3blgatom 3lighopuro. bnazo-
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Oaps atighopuyeckomy 3ghghekmy amux 20PMOHO8 OHU y4acmeyrom e ebipabomke HO8bIX (hopM
noeedeHusi, A6/15155Cb YacmbIo cucmembi nodkpenseHus e LUHC. Cekpeuyusi aHOopghuHO8 ycusu-
eaemcsi npu cmpecce.

37.

BasonpeccuH 1 OKCUTOLMH

Ba3zonpeccuH u okcumouyuH — 3mu 20PMOHbI CUHMEe3UpPYyomcs 8 2urnomasnamyce, a 8 3a0HeM
aunogpuse ebidensiromcs e obuwuli Kpoeomok. 3adHull 2unoghu3 o6pa3oeaH OKOHYaHUSIMU OMpPO-
CMKoe HepeHbIX K/Iemok 2unomanamyca. dmu dea 20pMOHa omHocsimcsi K ocobou 2pynne, no-
CKOJIbKY, CUHMEe3UpPYysiCb 8 2unomasaMyce, mpaHCcrnopmupyromcsi o akcoHam (ompocmkam Hel-
POHO8) 8 3a0Hull 2unoghu3 u mam ebIGesITFoMCcs 8 cucmeMHbIlU Kpoeomok. Mosiekynbl o6eux
20pPMOHO8 cocmosim u3 deesimu aMuHokucsiom.PyHKYUU ea3orpeccuHa: yMeHbuweHue obbema
ebidesisseMoll MO4YU, N0ObEM apmepualibHo20 0asJIeHUsI 3a c4Yem COKpaw,eHuUsi CmeHOK apmepud.
lMcuxomponHbie hyHKYUU 8a3onpeccuHa: yny4weHue naMsimu, nodassieHue dguzamesibHO20
8036YyxdeHusi, ycursieHUe 4Yyecmea mpeesoau, ocsiabneHue 6osee8bix owyweHull, yyacmue 8 co-
yuanbHoM nosedeHuu. Peaynupyemcs cekpeyusi ea3ornpeccuHa UsMeHeHUeM 80GHO-C0OJ1e8020
paesHoeecus. Yeenu4yusaemcsi cekpeyusi ea3onpeccuHa npu cmpecce, 8 MoM yucrie u rcuxuye-
CKOM.

PyHKUUU OKCUMOUYUHA: 3a cHem COKpauwjeHus1 21adkoll MycKyiamypbl yeesiudeHue MoJI0Koomaoa-
4u, ycKkopeHue podos, obsiec4yeHue mpaHcrnopma crnepmamo3soudoe e mamky. lfcuxomponHbie
¢pyHKUUU oKCumouyuHa: ycuneHue agpgpunuamueHo20 noeedeHusi. M3eecmHa mosbKo HepeHasi
peaynsayus cekpeyuu OKCUMoOUUHa: pa3odpaxeHue COCKO8, HapyXXHbIX M0J1I08bIX OP2aHoe.

Amum oKcumoyuH omsiu4yaemcsi om ea3orfnpeccuHa, ceKkpeyusi Komopoz2o pezysiupyemcsi Kak
HepeHbIMU, MakK U 2yMopasibHbIMU hakmopamu. Cekpeyuss OKCUMOYUHa yeesuqyueaemcsi npu
HeKkomopbIx eudax cmpecca.

38.

Mepudepunyeckme ropMoHbl

Macca eunomanamyca 4 2, cunogpuza — 0,7 2, anugpuza — 0,1 2, wyumoeudHoli xene3bl — 30 2,
nodxxenydo4Hol — 250 2 (3HOOKpUHHast Yacmb 3aHumaem1-3%), Hadno4eyHuka — 4 2, AUYHUKa
— 8 2, cemeHHuka — 20 2. [lpusedeHbl Npubnu3lumenbHble 3Ha4yeHUs1. Macca oOHuUX Xese3, Ha-
npumep nodxesyA0o4yHol, NPONopyUoHalibHa Macce mesa, a Opyaux (Hadno4ye4yHuka) — Hem.
Pa3mep o0HuUxX, Hanpumep Hadno4Yye4yHUKa, Mo)Xxem o6pamumMo yeesludueambCsl 8 HECKOJILKO pas3,
8 3asucumocmu om pyHKUUOHasIbHO20 COCIMOSIHUSI Op2aHu3Ma; pa3mep Opyaux (CeMeHHUKa) no-
cmosiHeH UHcynuH — cuHme3upyemcs e B-knemkax ocmpoekoe JlaHzep2aHca nodxesydo4yHol
)xene3bl. PyHkyuu. lMNepeeodum 2/110KO3y 8 2/IUKO2€eH U ycusiugaem mpaHCcropm 2J1H0K03bl U3
Kpoeu e knemku. 'nmukozeH — yaneeo0d, 8 hopmMe KOMmopoezo y KUBOMHbIX XpaHUMCs 3anac yase-
80008 — OCHOBHO20 UCMOYHUKa 3Hepa2uu, komopas pacxodyemcs 051 xu3HedesimesibHOCMU
KJ1emokK, 8 moMm qucrie MblWeYHbIX U Hep8HbIx. [1o Mepe Heo6xoduMocmu 2JIUKO2eH Mo)Kem pac-
nadambcs G0 2/1H0K03bl. B MbIWeYHbIX KJlemKax 3Hepausi MoXkem rnoJiy4ambcsi HerocpeocmeeH-
HO u3 2s1ukozeHa. [lepeeo0dst 2/1H0KO3y 8 2J/IUKO2€H U mpPaHCopmupysi 2/1F0KO3y 8 KJ1lemKu, UHCY-
JIUH yMeHbwaem codepikaHue 2J/1I0K03bl 8 Kpoeu. Omo ebi3bieaem Yyyecmeo 2os100a. Bbicmpoe
noebiuweHue UHCYJIUHAa 8 KpO8U MO)Xem 8bi3bleamb yxyodweHue pyHkyul UHC u3-3a cHuwxeHusi
codepxaHus1 2J1I0KO3bI 8 Kpoeu, sienisiroujelicsi eOUHCMEEeHHbIM UCMOYHUKOM 3Hep2uu Ossl Kile-
mok LYHC. YxyduweHrue ¢pyHkyuli LJHC moxxem nposiesismbcsi 8 Ny10XoM camo4yyecmeuu, obuwell
csabocmu, nomepe co3HaHusi u cmepmu. Peaynsiyus. F'ymopanbHas peaynsayust MHO2006pa3Ha.
Cmumynupyrom cekpeyuro UHCYJIUHa, 8 nepayro o4yepedb 8bICOKUU yPO8EHb 2J/IFOKO3bl 8 KPo8U, a
mak xe AKTIC u 2nrokokopmukouObl (CM. HUXE); mMOpPMO3sim — adpeHasiuH u HopadpeHanuH. Ma-
pacumMmnamu4eckasi HepeHasi cucmema cmuMysiupyem, a cumnamu4veckasi — mopMo3um cekpe-
yuro uHcynuHa. B nodxenydoyHoll xese3e cuHmMe3upyromcsi UHCYJIUH U 2/110Ka20H. [noka2oH —
cuHmesupyemcsi 8 A-kiiemkax ocmpoekoe JlaHzepzaaHca nood)kenyO0o4YyHoU xesne3bl. PyHKUUU U
peaynsayus 2/1l0Ka2oHa e 4esioM MpPomueonosioKHbI yHKYUSIM U peaynsyuu uHcynuHa. lnoka-
20H yeeniu4yueaem codepxaHue 2JII0KO3bl 8 KpO8U, YCKOpsisi pacnad a/luko2eHa 00 2J110KO3bl U
3ameO0s1sis1 mpaHCnopm 2/1F0KO3bl 8 KJIIemKU. YPpO8eHb 2/1H0K03bl — 518J151emcsi OCHO8HbIM ¢hakmo-
POM, enlusiroWUM Ha CUHMe3 U CeKpeyuro 2/1toKka2oHa. Bbicokoe codepikaHue 2/1H0KO3bl 8 KposU
mopMo3um cuHme3 U CeKpeyuro 2/1l0Ka2oHa, a HU3Koe — CmuMyJiupyem cuHme3s u cekpeyuro
2/1loKa2oHa. B ujumoeudHoU xejre3e CUHME3UPYHMCs MUPOKCUH U mpulioOmupoHUH. TUPOKCUH
U mpulioOMupPOHUH — cUHMe3upyromcsi 8 (hosIuKyax wumoeudHol xene3bl, nexawel Ha ne-
pedHeli nosepxHocmu weu. PyHKyuu. AKmueayusi obmeHa seuyecme. HedocmamoyHocmsb wu-
moeudHol xene3bl NPU8OGUM K MOPMOXKEHUIO NMcuxu4ecKux hyHKyul, ymomssseMocmu, 3ameo-
neHuro pabomsl cepduya, ympame 3acmu4yHocmu Koxxu, o6nbiceHuro. [Tomumo op2aHu3yrou,e2o
8J1UsIHUSI, 20PMOHbI W,UMOoe8UOHOL )Kesie3bl 8/1USIIOM Ha MCUXUKy u nogedeHue emopu4yHo 6nazo-
Oaps ceoeMmy cmumynupyrouemy 3aghgpbekmy Ha obwuli o6meH eewecme 8 opaaHusme. Cekpeyust
20PMOHO8 WUMOoB8UOHOU Kesle3bl MaJlo MeHsIemcsi Npu U3MEeHeHUsIX 80 8HeWHel uiu e HympeH-
Hel cpede. B HOpMe 20pMOHbLI WUMOBUOHOU )esle3bl OCyw,ecmesissiom moJibKoO MOHUYecKoe
eJlusiHUe Ha ¢pyHKUyuu opeaaHu3ma. Peaynsayus. Tupeomponud (TTI) cmumynupyem cuHmes u
CeKpeyuro 20pPMOHO8 WumoeudHoU xese3bl. Cmumynupyroujue HepeHble 8JIUsIHUSI Ha WUumo-
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8UOHYI0 XeJie3y ocyu,ecmeJsisiromcsi cumMnamu4yeckol HepeHol cucmemol. B omsuvue om noy-
mu ecex NPoYuUx 20PMOHO8, YTOMUHaeMbIx 8 3moli KHU2e, CeKkpeyust mupoKcuHa u mputioomu-
POHUHa O4YeHb Masio MeHsIemcs NpuU U3MeHeHUsIX 80 eHeuw Hell U éHympeHHel cpede (ecsu no-
cmynneHue ioGa e op2aHu3Mm docmamo4Ho). [Todob6Ho napacumnamu4ecKkomy omadeny aemo-
HOMHOU HepeHOoll cucmeMbl, 20PMOHbLI WUMOBUOHOU Xese3bl OCyU,ecmersissiom MOoHUYeCKoe
eslusiHue Ha (hyHKyuu, noddepkueasi ux Ha onpedesieHHOM ypoeHe. Cekpeuusi ecex dpyaux 20p-
MOHO@8 MeHsiemcsi 8 coomeemcimauu ¢ 803HUKarOWUMU MompebHOCMAMU, MakK e KaK 3mo npo-
ucxodum ¢ akmueHOCMbI0 cuMnamu4eckKko20 omadesia a8MOHOMHOU HeEPE8HOU cucmeMabl.

39.

CTtepounaHble ropMOHb!

Mepugpepudeckue 20pMoHbI, NPodyyupyemsbie KOpoll HAONO4YeYHUKO8 U Mos108bIMU Xesle3aMu,
OMHOCSIMCS K XUMUYEeCKOMY Kiiaccy cmepoudoe. Cmepoudsl omaudaromcsi om nenmudoe He
mosibKO XUMu4ecKu, Ho U ¢husuonozuyecku. Bo-nepesbix, yeesnuyeHue KOHYyeHmpayuu nenmuod-
HbIX 20PMOHO8 8 KpO8U MOXHO 3apeaucmpuposamb Yepe3 HECKOJIbKO CEKYHO nocjie cmumysiu-
pyroujezo so3deticmeusi. Pocm KoHUeHmpayuu cmepoudoe 8 Kpogu ommeyaemcsi moJyibKo yepe3
HEeCKOJIbKO MUHym nocJsie cmumynsuuu. Bo-emopbix, epemsi nosyu3Hu e kpoeu nenmudoe 1-2
MUHymbI, a cmepoudoe — decsimku MUHym. dmo cesi3a Ho ¢ mem, Ymo pacnad nenmudoe npo-
ucxodum c nomMowbro hepMeHmMoe8 Kposu, a Memabosusm cmepoudoe npomekaem 2s1aeHbIM 06-
pa3om e neyeHu. bonbwas xumuveckasi cmabunbHocmbs cmepoudoe no3eosisiem ornpedesisimb Ux
codep)xaHue He MOJILKO 8 KpoeuU, HO U 8 CJ/IIOHe, MoYe U IKCKpeMeHmax, Ymo o4YeHb yO06HO dns
noneebix uccnedoeaHull ¢husuosio2uu QUKUX XUBOMHbIX. B-mpembux, nenmudbl Heaghghekmue-
HbI Ipu 8gedeHUU 8 pom, M. K. pa3pywaromcsi nuujeeapumesibHbIMU hepMeHmamu, a cmepou-
Obl, Mocmynasi 8 op2aHU3M ¢ nuuwiell, ecacbliearomcsi 8 Kpoehb 8 ejly00YHO-KUWe4YHOM mpaxkme.
HakoHeu, camoe eaxkHoe — cmepoudbl ce0600HO npoHukarom e LJHC, a nenmudHbIe 20PMOHbI
npoHukarom ¢ mpyodom. Mo cesizaHO C Haslu4ueMm 2eMamo-3Hyeganuyeckozo bapbepa, obecne-
quearouje2o NoCmMossHCMeo xumu4yeckol cpednl LJHC. Hekomopbkie 20pMOHbI (Hanpumep, adpe-
HanuH) coeepuleHHO He npoHukarom e LUHC u3 kpoeu, dns dpyaux (Hanpumep, oKcumouuHa) cy-
wiecmsyrom crieyuasibHble cucmembl MpaHcnopmHbix 6es1koe, Komopble pabomarom ¢ o2paHu-
4YeHHoU ckopocmbio. Cmepoudbl cuHmMe3supyromcesi uz obuwe2o npedwecmeeHHUKa — xoJsiecme-
PUHa, U GesiIimcs Ha NsImb ceMelicme: 2/TIKOKOPMUKOUObI, MUHEePasIkopmuKouObl, NPo2eCmuHbl,
aHOpo2eHbI (My)XCKue MoJsioeble 20PMOHbI) U 3CMpPOo2eHbl (eHCcKue nosioeblie 20pPMOHbI). He-
cMompsi Ha o6wuli nnaH cmpoeHusi cmepoudoe, No4Ymu Kaxxdoe cemelicmeo sienisiemcsi (oyHK-
YuoHasbHbIM aHMa20HUCMOM ocmarbHbIX. Hanpumep, npo2cecmuHbi npenssmcmeyrom rnposieJie-
Huro aghghekmoe ecex ocmasnbHbIX Yembipex 2pynn cmepoudoe. CmepoudHbie 20PMOHbI CUHMe-
3upyromcsi 8 eyx Xesie3ax: KOPKOBOM c/ioe HadnoYe4yHUKO8 U 20Hadax (mosoebix xenelax). B
Kope Hadrno4e4YHUKOE CUHMe3UpYyomcsi 21asHbIM 06pa3oM MUHEPaKopmuKoudb! U 2/1HOKOKOP-
mukoudsl. [loamomy amu dea cemelicmea emecme Ha3blearom Kopmukocmepoudamu. lIpozec-
MUuHbI, aHOPO2eHbl U 3¢MPO2eHbi CUHMEe3UpPYyMCcsi 8 OCHOBHOM 8 20Hadax. B kny6o4koeoli 30He
CUHMe3UpyrmMcsi — MUHeparkopmuKouodbl — asibdocmepoH (OCHOBHOU y YerioeeKka) u 0e30Kcu-
KOpMUKOCMEepPOH (C MeHbWUM 8JIUSTHUEM Ha cosieeoli 06MeH, HO C NNCUXOMPOMNHOU aKmMueHo-
cmbhro). PyHkyuu. Kak cnedyem u3 HaseaHus, pea2ynsyusi e00HO-cos1Iee020 0b6MeHa (3adepixuea-
rom e op2aHu3Me Hampul u yeenu4usarom eblOesieHuUe Kanus); ycusieHue eocnaaumesnbHbIX
npoyeccoes. Peaynsyusi. OcCHO8HOU pe2ynsimop — codepikaHue Kasusi U Hampusi 8 Kpoeu. Cmu-
Mynsiyusi cuHme3sa npu CHWXeHUU KoHUyeHmpayuu Hampusi e dueme. Kpome moeo, e peaynsayuu
ceKkpeyuu MuHepankopmukoudoe y4acmeytom u opyaue 2yMopasbHbie a2zeHmbl: (hakmopsl,
CUHMe3upyemMble 8 NevYeHU (PeHUH-aH2aUoOMeH3UuHoeas cucmema, komopasi akmueupyemcs npu
cmpecce), 8a30MnpeccuUH, OKCUMOUUH. TopMoxxeHue MUHepPanKopmMuKkoudHoU aKmueHOCMU KOpbI
HadnoYye4yHukKoe ocyujecmensiemcsi 3HoopguHamu. B nyykoeoli 30He cUHMe3UPYMCsl 2/1H0KO-
KOpMmMuKouOdbl, OCHOBHbLIM U3 KOMOPbIX Y YesioeeKa siesisiemcsi Kopmu3os, a ¥ KpbIC U Mbiwell —
OCHOBHbIX J1a60PamMoOpPHbLIX XXUBOMHbIX — KOPMUKOCMePOH. PyHKkyuu. O6meH yasieeod08; npo-
mueosocnasiumenbHoe delicmeue U npomueoassepau4deckoe delicmeue; MHOXeCmeeHHbIe
e/1usiHUs1 Ha 3¢hghekmbl Opya2ux 20PMOHOR8, 8 rnepayro o4epedb 20PMOHO8 2unomasiamo-
aunogpusapHol cucmembl. Kopmu3son — ¢hyHKYUOHaNbHbIU aHmMa2oHUCm npozecmepoHa. Peay-
nayusi. AKTIT — ocHoeHolU cmumynssmop. Kpome mozo, cuHmes Kopmus3oJia yeenu4ueaemcs ea-
30MIPeccUHOM U ghakmopamu, ceKpemupyeMbIMU 8 MO32080M cJloe Hadno4Yye4yHukoes. ['ymopasb-
Hble ¢hakmopbi, MOPMO3siujue CUHME3 U CeKpeyuro Kopmu30sa, HeU38€eCMHbI.

40.

Mepenaya ropMoOHanbHOrO CUrHana: CMHTEe3, CeKpeLusl, TPaHCMOPT FOPMOHOB, UX AEWCTBUE HA KNETKU-
MULLEHWN U MHAKTUBALUS

BHympu knemku npoucxodum cuHme3 2o0pMoHa. Cekpeyust — He naccueHoe ebidesieHuUe seuje-
cmea 8 OKpyKaroujee NpocmpaHcmeo, a akmueHbIl NMPoyecc, Ha KOMopbIli Mo2ym e/usimb
¢hakmopsbl, He U3MeHsIIoUWUue UHIMEHCUBHOCMb cuHmMe3a. B kposu 2o0pMoHbI cesizbieatomcs ¢ ber-
Kamu-Hocumensimu. B cesizaHHoOU ¢hopme 20pMOHbI HeakmueHbl. Takum o6pa3om, buosio2uyeckull
aghghekm 2opMoHa 3asucum u om coldepKkaHuUsi 8 Kpoeu mpaHcrnopmHbix 6esnkoe. s peanu3sa-
yuu 6uosiocuyeckoz0o aghghekma 20pMOH GOJKEH C8513aMmbCsl C KIIeMOYHbIM PeyernmopomMm —
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CJTI0)XKHOU cmpyKmMypoll, pacrnosioxeHHolU eHympu KJ1emo4yHolU MeM6paHbl, Usiu 6 Hympu Kiiemku, e
ee yumoa3soute. lNocsie cesi3bigaHUss MOJIEKY/IbI 20PMOHa C peuenmopom credyem uesnbll Kackad
XuMuYeckux peakyul, Komophbie NMPUeodsM K U3MEeHEeHUK akmueHocmu Kiiemku. 3mo nposiesis-
emcsi 8 UsMeHeHUU cuHme3sa 6eJsika 8 K/iemke, a makxe e U3MeHeHuu ceolicme memM6paHbi Kiiem-
Ku. M3ameHeHue MeMbpaHHbLIX ceolicme KiiemKu npoucxooum npu nepedadye HeP8HO20 UMIYbCa,
COKpauwjeHUU MbiWeYHbIX KJIeMOK, CeKpeyuu pa3udHbix seujecme u3 knemku. Oceoboduswuch
U3 KoMrsIeKca ¢ peyenmopom, MoJIeKysla 20PMOHa UHaKmueupyemcs e Kpoeu (nenmuodbl) unu e
neyeHu (cmepoudsi). K usameHeHUr0 20pMOHanbLHO20 aghghekma Npueodssm He MoJIbKO U3MeHeHue
cuHme3a MOJIEKYJ1 20pPMOHa 8 3HOOKPUHHOU JKeJie3e, HO U U3MeHeHUs1 Ha Jllo6om amane nepedadyu
20pPMOHaJsIbHO20 cu2Hasia FopMOH, nocmynuewul 8 Kpoeb, MepPeHoOCUMCcsi K MKaHsAM-MUWEHSIM 8
pa3Hbix ¢popmax. Yacmb Monekyn Haxodumcsi 8 mom eude, 8 KOMOPOM OHU 6bIIuU cekpemupo-
eaHbl, HO 6osibWasi Yacmb cesizbieaemcsi ¢ 6eskamu Kpoeu. Hekomopsbie uz amux 6enkoe cesi3bi-
earom MHO2ue 20PMOHbI (anb6yMuH), a dpyaue obn1adarom 8bICOKOLU creyugu4HOCMbIO 10 om-
HOWeHUIo K onpedesIeHHbIM 20PMOHaM, M. e. C8s3biearom MoJibKO 0OUH, UJIU CMPO20 o2paHu-
4YeHHbIU Kpy2 20pMOHo8. Tak, Kopmukocmepoud-cesibiearowull 21106ys1UH, cesizbieaem 2/1H0KO-
Kopmukoudbl, MUHEPasIkopmMuKoudb! U MPOo2eCmMuHbI, HO He cesi3bleaem 3cmpo2eHbl; 6es10K, Ko-
mopsbIl cesizbieaem NpPoJIaKMUH U 20PMOH pocma, He npucoeduHsiem Opyaue nenmuoHble 20p-
MOHbI. Cesi3bieaHUe 20pPMOHO8 besikaMu Kposu umeem mpu ¢pyHkyuu. lepeass — peaynsimopHasi.
CesizaHHbIlU 20pMOH He e3aumodelicmeyem C MKaHAMU-MUWEHSIMU, M. €. mMa 4Yacmb MOJIeKYJl
cekpemupogaHHO20 20PMOHa, KOmopasi cesi3asiack ¢ 6esikom, 6uosio2u4ecku He akmueHa. B pe-
3ynbmame 3ghghekmueHasi KOHyeHmpauyusi 20pMoHa ecezada MeHbwWe, YeM obwjast KOHUeHmpauyus
20pMoHa 8 Kkposu. Yem 6onbuwe codepikaHue 8 Kposu besika, cesizbisarouje20 MoJs1eKys1bl 20PMO-
Ha, meM MeHbWwe 3hghekmueHasi KOHUeHmpauyusi 20PMOHa, M. e. MeHblWe 803MOXXHbIU 6uosiozu-
4eckul aghghekm. CrnnedoeamersibHO, 6uosi02u4ecKasi aKmueHOCmMb 20PMOHa pe2yJiupyemcsi co-
depxaHueM 8 Kpoeu b6esIKoe, Komophbie cesi3biealom 3Mmom 20pMOH. Hanpumep, npu 6epemMeHHO-
cmu eo3pacmaem kKosiudecmeo 6esika, cesi3biearou,e2o kopmu3os. [Ipu 8 03HUKHOBEHUU MO~
mpe6Hocmu mkaHel 8 20pMOHe ygesiuqueaemcsi pacujersieHue 20pPMOH-6eJ1IK08020 KoMrsiekca u
aghgpekmusHas KOHYeHmMpauus, codepxkaHue 6uos102u4ecKku aKmueHoO20 20PMOHa 8 KpoeU 803-
pacmaem. Takum o6pa3om, pezynupyrousasi hyHKuusi 6eskos, cesi3biearoujux 20PMOHbI, MeCHO
cesizaHa co emopol pyHKyuel — 3anacaroujeli. Bmopasi — 3anacarowjasi (pyHKUUSI c8si3bieaHUsl
20pMoOHO8 ¢ 6esikamu Kpoeu ornpedesisiemcs Mmem, 4imo 8 Kposu uMeemcsi NocCMosiHHbIU 3anac
20pPMOHa, kKomopbIil Moxem 6bImb Jie2ko nepesedeH 8 akmueHoe cocmosiHue. Ipu cCHWxXeHuu
KOHUeHmpauyuu ceo600H020 20pMOHa Yacmb ce8si3aHHO20 8biC8060xAaemcsi U3 KoMmriekca c
6enkom. Tpembsi hyHKUUSI cesi3bieaHUsi MOJIEKYs1 20PMOHa 6eslkaMu Kpoeu — mpaHcriopmHasi. B
HeKomopbIX cry4asix 20PMOH, c8513aHHbIlU ¢ mMpaHCcrnopmHbIM 6esn1kom, 6bicmpee NPOHUKaem &
Kknemky-muuwieHb. llocne cuHmesa, cekpeyuu u mpaHcropma Ha4yuHaemcsi e3aumodelicmeaue
20pMOHa ¢ Kiiemkol-muweHbro. OHO obecreqyusaemcsi KJlemo4YHbIMU peyenmopamu. Peuenmopsi
npedcmaensitom coboli croxHbie 6esiku. OHU pacrnosioXeHbl 8 KillemoY4yHol MembpaHe (peyenmo-
PbI nenmulHbIX 20PMOHO8), 8 umor/lazMe Kiiemku (peyenmopbl cmepoudHbiX 200MOHO8) U 8
KJ1lemo4HoM siope (peuyenmopbl mpulioOMuUpoOHUHa U MUPOKCUHa). Umak, nepebie Yyembipe amana
nepedayu 20pPMOHaIbHO20 cu2Hasla — 3Mo cUHMe3, cekpeyuss, mpaHcrnopm 6esikamu Kpoeu u
cesi3bleaHue c peyenmopHbIM arnrnapamoM e Kiiemkax mkaHel. 3aKkio4yumesibHbIM, MsimbIM 3ma-
nom nepedaqu 2yMopasibHO20 cuzHalla sie/iiemcsi UHaKkmueauusi 20pMOHa U 8b1800 e20 U3 op2aa-
Hu3ma. HapyweHue memaboJsiusama 20pMOHa MO)Xem 8bI3bleamb U3MeHeHUs1 8 pabome ecel 3H-
dokpuHHoU cucmemsbl. [pu 3amedneHHoOU uHakmugayuu 0OHOKpamHoe egedeHuUe 20PMOHa Mo-
JXem ebl3eamb OslumesibHbIl UTU HEOXKUGaHHO CUJIbHbIU 3ghghekm. B Hopme epemsi NosyKUu3HuU
nenmuodHbIX 20PMOHO8 COCmasJsisiem HeCKOJIbKO MUHYm, a CmepouOHbIX — HECKOJIbKO 4acoe.
M+rozaue cuHmemu4eckue NPou3e800HbIe 20PMOHO8 3Ha4YuUmesibHO 3ghghekmueHee NPUPOOHbIX
aHas10208 UMEHHO MOMOoMY, Ymo OHU MeOJIEHHO Nnodeepaaromcsi UHakmueauyuu e npouyecce o6-
MeHa sewjecme.

KpuTepum v wKkanbl OLEeHKU:
OueHka «OTNIUYHO» BbICTaBMsIeTCs 0byyatoLemMycs, eCnu: oH rnyboKo 1 NpoYHO Yyc-

BOWIT NPOrpaMMHbIN MaTepuan Kypca, ucyepnbiBatolLie, NocrnenoBaTenibHO, YETKO U NOTNYECKN
CTPOWVIHO €ro usnaraet, yMeeT TECHO YBsi3blBaTb TEOPUIO C MPAKTUKON, CBOGOAHO cnpaBnseTcs
C 3aga4Yamu 1 Bonpocamu, NpuyemM He 3aTpyaHsieTcs ¢ OTBeTaMu Npy BUOOM3MEHEHUN 3aaa-
HUIA, NPaBUNbHO 0OOCHOBbLIBAET NPUHSATLIE PELLUEeHUs, BNaaeeT Pa3HOCTOPOHHMMU HaBblkaMn U
npMemMamMu BbIMOJSTHEHNSI NPAKTUYECKMX 3aaay.

OueHka «XOPOLUO» BbICTaABIIAETCA 06yqarou.lemycsi, €CIin: OH TBEPOO 3HAET MaTepu-

an Kypca, roraMmoTHO M No CywecTBy nanaraet ero, He Aonyckaa CyLeCTBEeHHbIX HETOYHOCTEN B
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OTBETE Ha BOMPOC, NPaBUiIbHO NMPUMEHSIET TEOPETUYECKME NONOXKEHMS NPU PELLIEHUN NPaKTU-
YeCKMX BOMPOCOB U 3aaad, BrageeT HeobXoANMbIMUN HaBbIKaMK U MPUEeMaMm X BbINONTHEHUS.

OueHka «yaoBneTBOpPUTENbHO» BbICTaBMSIeTCS obyyatoLemycsi, ecrnv: oH nmeeT
3HaHWUS TONbKO OCHOBHOIO MaTepuana, HO He YCBOWM ero AeTanem, 4ornyckaeT HETOYHOCTH,
HeA0CTaTOYHO NpaBubHble POPMYNUPOBKN, HAPYLLEHUS NOFMYECKO NocneaoBaTeNlbHOCTU B
N3MNOXXEHMN NPOrpaMMHOro MaTepuana, UCMbITbiBaeT 3aTpyAHEHUS MPU BbINONIHEHWUW NPaKTU-
Yyeckux 3agay;

OueHka «HeyaoBNeTBOPUTENbHO» BbICTaBNSAETCS 00yYatoLWeMycsl, eCInn: OH He
3HaeT 3Ha4YMTeNbHOM YacTu NPOrpaMMHOro MaTepuana, 4onyckaeT CyLLECTBEHHbIE OLLIMOKM,
HeyBepeHHO, ¢ 6oNbLUMMM 3aTPYAHEHMSIMU pellaeT npakTUYeckue 3agadv Unu He cnpaens-
€TCS C HUMWN CaMOCTOSITENbHO.

3.3 CobGecenoBaHue (3agaHusa ans nabopaTtopHbIX padoT)

3.3.1 Ol1K-3 CnocobeH npumeHsimb 3HaHU€e OCHO8 380JIUUOHHOU meopuu, uc-
nonb3o0eamb coepeMeHHbIe rpedcmaessieHuUsi 0 CmpyKmypHO-(byHKUUOHasIbHOU op2a-
HU3auuu 2eHemu4ecKol npo2pamMmMbl KUuebix 06eKmoe u MemoObl MOJIEKYJISIPHOU
6uonozuu, ceHemuku u 6uosio2uu pazeumusi OJisi uccsie0oeaHuUsi MeEXaHU3MO8 OHMOo-
2eHe3a u ¢hunozeHesa e npogheccuoHasbHoUl desimesibHOCMU

Homep TekcT BOnpoca
Bonpoca
41. CdhopmynupyiiTe LeHTpanbHy0 4OrMy MOSEKYSIPHON Gruonorum

Ansa ocywecmeneHus cunmesa nosunenmudoe 2eHemu4eckas uHghopmayus, 3akoou-
poeaHHasi 8 [JHK e cocmaee xpomamuHa, nepenucbsigeaemcs (Mpoyecc mpaHCKpunuyuu,
npoucxodum e si0pe) no NPUHYUNY KOMIJeMeHmapHocmu a3omucmbiX OCHO8aHUU Ha
uHgopmayuoHHyro PHK (uPHK unu mampuyHasi MPHK), komopasi nepexodum u3 sidpa e
yumonna3smy, 20e NpuHUMaem y4acmue 8 rpouyecce mpaHcisyuu: nepesode uHgop-
Mauyuu c A3bika HykKsieomudoe Ha f3blK aMuHoOKuc/iom, m. e. npoyecce cuHme3sa rnoJiu-
nenmuda. Yka3aHHble rMpoyecchbl ocyuw,ecmesisiromcsi no npuHyuny
komnnemeHmapHocmu mosiekyn HK. CoanacHo amomy npuHyuny, adeHuH (A) ecea0da e
Hopme coeduHsiemcsi ¢ mumuHom (T) — e HK unu ypayunowm (Y) e PHK. 'yaHuH (I') ece-
20a e Hopme coeduHsiemcs ¢ yumo3uHowm (Lf). Mexdy A u T o6pa3yromcs dee eodopo0l-
Hble ces3u, a mexdy I u L — mpu.

42. Kakune dhyHKLMOHaNbHO pasfnuyHble egmHuLbl BbligenstoT B monekyne JHK B npegenax ogHoro
reHa?

B npedenax oGHO20 2eHa, Komopbil kodupyem nonaunenmud, y4acmok mosnekynbi JHK
nodpasdesnsiemcs Ha PYHKYUOHaIbHO pa3fiudyHble eQUHUUbl. Omnu4yumenbHasl Yepma
CMPOEeHUsT MHO2UX 2eHO8 3yKapuom — rpepbieucmocmbs CMpPyKmMypbl CMbIC/1080U Yac-
mu. CMbIc/108bIe y4acmKu, Hecyujue uHghopmayuro o nocsedoeamesibHocmMu aMUuHo-
Kucrnom 8 6esike — 3K30HbI, Yepedyrmcsi C y4acmKkamMu HeKodupyrowux rnocsiedosa-
mesibHocmel — UHMPOHaMU.

43. [Mepeuncnute cBoMCTBa reHETUYECKOro Koaa

1. TpounnemHocmsb. OOHYy aMuHOKucsiomy kodupyem rnocsedoeamesibHOCMb U3 Mpex
HyKs1eomudoe, HazeaHHasi mpursiemom, usiu KOOOHOM.

2. BbipoxxdeHHocmb (U36bimo4HoCmb). BonbwuHcmeo amuHokucom kodupyemecsi 60-
nee, 4eM 0OHUM KOGOHOM (2, 4 unu 6).

3. YHusepcanbHocmb. Y ecex op2aHuU3mMoe Ha 3emsie OOHU U me xe mpursiembl KoOu-
pyrom oQuHaKoeble aMUHOKUCIIOMbl.

4. OGHo3Ha4YHocmb (cneyughudHocmse). Bo ecex 2eHax y ecex aykapuom Kaobili mpu-
nsem Kodupyem moJsibKo 0OHY aMUHOKUc/iomy.

5. KonnuHeapHocmb — coenadeHue nocsedogamesibHocmell aMUHOKUC/IOm 8 cCUHmMe3u-
pyemol mosiekysie 6esika ¢ nocsedosamesibHocmMbi0 mpurnsiemos 8 uPHK.

6. JluneliHocmb (HenpepbIBHOCMb U HerlepeKpblisaeMocmb KOOOHO8 Npu cYumbieaHUU).
3mo o3Havaem, Yymo nocsiedogamesibHOCMb HyKJieomudoe cyumabigaemcsi mpurisiem 3a
mpunsemom 6e3 nponyckoes, Npu amomM coceGHUe mpurjiemsb] He nepekpbiearom opye
dpyaa.

44, Hante onpegeneHne NOHATUIO «QHepreTu4eckuii OGMeH»

CoB80KynHOCMb OKUC/IUMeEJIbHO-80CCMaHO8UMEJIbHbIX peaKyul, Mpoucxodsuwjux e
KJlemkax ¢ yyacmuem ¢hepMeHmoe U sieJIsTioWUXcsi UCIMOYHUKOM 3Hepauu 8 op2aHu3me
45. [ante onpegeneHme noHATUIO « TKaHeBOe AblxaHne»
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CoeoKynHOCMb 6UOXUMUYECKUX peakyull, IqpomeKarowux e Kliemkax XuebiX op2aHu3-

Moe, 8 xode KOmopbIx NPoucxodum OKucJieHue y2reeo0doe, 1unuéose U aMuHOKUC/10m

do yanekucsio20 2a3a u eo0bl

46. HanTte onpenenenune noHaTUO «OkncnuTenbsHoe ocopunupoBaHme»

lMpouecc o6paszoeaHusiadeHo3uHmpugocghopHoli kucrioms! (AT®) uz adeHo3uHAughoc-
g¢hopHoli u ghocghopHOU Kucsiom 3a cHem 3Hepauu, oceoboxxdarouwielicsi NpuU OKUc/IeHuu
Oop2aHUYecKUX eeuwjecme 8 XUuebIX KJiemkax

47. [anTe onpegeneHune noHATUIO «Makpoaprnyeckas cBA3b»
KoeanenmHasi cesi3b, npu 2udposiuze komopoli ebidenssemcsi He meHee 30 k[x/mMonb
dHepauu

48. Ob6bsacHUTE, B YeM 3aKniovaeTcs NepMeccuBHbIn adhdekT ropmoHoB? NpuBeanTte npumepsl

lMepmeccueHbIll («pa3pewarowuli») aghghekm — delicmeue Ha HyecmeumeslbHOCMb MKa-
Hel k dpyaum BAB (4epe3 usMeHeHue Konu4yecmea u YyecmeumesbHOCmMu peyernmo-
poes). [pumep: KOPMU30J1, MUPOKCUH yeesluduearom 4Yucsio adpeHopeuenmopoes

49. B yem 3aknovaeTca agantuBHoe AencTeme kopTnsona?

1. [lepmeccugHblIe 3ghghekmbl: CHUXaem 4yyecmeumesibHoCMb mKaHel K UHCYJIUHY; ycu-
Jlusaem enussHUSA cuMnamo-adpeHasnoeoll cucmemsl.

3. BnusiHue Ha 800HO-cosleeoli 06MeH: 3adep)kKka Hampusi U 800bI 8 Op2aHuU3Me.

4. enmpanbHbie aghghekmbi: lMoebiwieHue YyecmeumesibHoOCMuU CeHCOPHbLIX CUCMEM.

5. lNodaensiem eocnaneHue

50. Mepeuncnute ahekTbl TUPOUOHBIX TOPMOHOB

1. Yckopsiom ob6mMeH seuwjecme;

2. Jlunonus;

3. Moebliwarom ypogeHb 2/110KO3bl 8 KpO8U;

4. MopgbozeHes - cmumynupyrom pocm u dughghepeHUUpPOBKY ecex mkaHell, 8 MoOM 4Huc-
Jie Hep8HOU; cMuUMynupyom 3pumporoa’s.

MpoueHTHasa wkana 0-100 %;

85-100% - otnunyHo (nabopaTtopHas paboTta BbINOSIHEHA B YCTAHOBIEHHbIN CPOK C UC-
Nonb30BaHNEM pekoMeHOaLuuMIi npenogaBaTens; noka3aH BbICOKUI YPOBEHb 3HAHUS U3YYEHHO-
ro maTepuana no 3agaHHou Teme, NPOsiBIIEH TBOPYECKMI NOAX0A, yMeHMe rnyboko aHanmau-
poBaTb Npobnemy 1 genatb obobLuatoLmne NPakTUKO-OpUEHTUPOBaHHbIE BbIBOAbI; paboTa
BbINOfHEHa 6e3 oWMbOoK 1 HeQOYETOB UMK AONYLEHO He Bonee 04HOro HegoyeTa);

75- 84,99% - xopowo (nabopaTtopHasa paboTa BbINOMHEHA B YCTAHOBEHHbIN CPOK C
MCNONb30BaHMEM pPeKOMEHAAUN NpenogaBaTens; NokasaH XOpOoLINi ypoOBEHb BflageHMs n3y-
YeHHbIM MaTepuasnomM no 3agaHHon Teme, paboTa BbINOMHEHA NOSTHOCTLIO, HO AOMNYLLEHO B
Hewn: a) He Bbonee ogHOM Herpybor ownbKkn N ogHoro HepoyeTa; 6) unn He Gonee OByX Heao-
4eToB);

60-74,99% - yoosneTBopuTeNnbHO (NabopatopHas paboTa BbINOSIHEHA B YCTAHOBIIEH-
HbI CPOK C YaCTUYHbIM UCNOSb30BaHMEM PEKOMEHAALNIN NpenogaBaTens; NpogeMOHCTPUpPO-
BaHbl MMHMMasbHbIE 3HAHUSA MO OCHOBHbIM TEMaM U3y4YEeHHOro Matepuana; BbINOSIHEHO He
MeHee NonoBMHbI paboTbl UnNu gonyuieHbl B Her a) He 6onee aByx rpybbix owmnbok, 6) He 6o-
nee ogHown rpybon owmbku n ogHoro HegoyeTa, B) He 6onee ABYX-TpeXx Herpybbix ownbokK, r)
ofHa Herpybas owmnbka n Tpu HegoyeTa, 4) Npu OTCyTCTBUM OWIMOOK, 4-5 Heao4YeToB);

0-59,99% - HeynoOBNETBOPUTENBHO (YMCIIO OLLIMOOK N HEQOYETOB NPEBOCXOAUT HOPMY,
Npu KOTOPOWN MOXeT ObITb BbICTaBeHa OLEeHKa «yA0BNEeTBOPUTENBHO» UMW eCNN NPaBUNBHO
BbINOJSIHEHO MEHee NONOBWHbLI 3a4aHuns; ecnmn oby4vatoLwmMincs He NpUCTynan K BbINONTHEHUIO
3afaHusa unu NpaBunNbHO BbINOMAHWA He 6onee 10 NpoLEHTOB BCeX 3adaHnm).

3.4 JomalwHee 3agaHue

3.4.1. OlK-3 CnocobeH npumMeHsimb 3HaHUEe OCHO8 380JIIUUOHHOU meopuu, uc-
nosib3oeamb co8pPeMeHHbIe rnpedcmaeJsieHus 0 CmpyKmypHO-ghyHKUUOHaslbHOLU op2a-
Hu3ayuu 2eHemu4ecKol npo2paMMbl XUebix 06 bEKMo8 u MemoObl MOJIEKYJISIPHOU
6uonozuu, 2eHemuku u 6uosio2uu pazeumusi Osis uccsedoeaHusi MexaHU3M08 OHMo-

2eHe3a u ¢husiozeHe3a e rnpogheccuoHasibHolU dessmesibHOCMuU
Ne 3ana- dopmynupoBka 3agaHusi
HUSA
51. OTtpesok monekynsl AHK, onpegensaiowmnin nepBuYHy0 CTPYKTYpY NonunenTuaa, COAEPXUT crne-
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ayoulyto nocnegosaTenbHOCTb HykneoTuaos: AATTUAUIT. OnpegenvTte nocnenoBaTensHOCTb
HykneoTtngos Ha MPHK, uncno TPHK, yuyacTByowmx B 6MocMHTE3E NenTuaa, HykKneoTUaHblA co-
CTaB VX aHTUKOOOHOB ¥ NocregoBaTeNlbHOCTb aMUHOKUCIIOT, KOTOpble nepeHocAT 3t TPHK.
1)Ha mampuuye HK cunme3upyemcs uPHKno npuryuny komniemMeHmapHocmu; €é rno-
cnedoeamenbHocmsb: YYALICYTrLL;

2)aHmukoOoH kaxxdol mPHKcocmoum u3 mpéx Hykneomudoes, ciiedoeamersibHoO, 8 6uo-
cuHmese nenmuda y4acmeyrom mpu mosekynbli mPHK, anumukodonbsl mPHK: AAY, INJA,
Urr, komnnemeHmapHbl koOoHam uPHK;

3) nocnedosamenbHOocmMb aMuHoKuciom onpedesisiemcsi no kodoHam uPHK: —nei —apa—
ana-—

52. ®parmeHT Mmonekynbl [JHK, Ha KOTOpON cMHTe3npyeTcsa y4acTok LeHTpansHon netnu TPHK,
UMeeT crneayLLyo nocneagoBatensHocTb Hykneotuaos: LUMTTITTUTAITLUTT. YcraHoBute
HYKNeoTUAHyto nocrnegoBaTenbHocTb y4acTka TPHK, KoTopblli CUHTE3UpYeTCst Ha AaHHOM
dparmeHTe, 1 aMUHOKUCIOTY, KOTOpYyto ByaeT nepeHocuTs 3Ta TPHKB npouecce 6uocuHTesa
Oenka, ecnv TpeTun TpuUnneT cooTBeTCTBYET aHTMKoAoHy TPHK. ®parmeHT monekynbl [IHK, Ha
KOTOPOWN CMHTE3MNpyeTCs ydacTok ueHTpanbHon netnmn TPHK, umeet cneaytowyto nocnegosa-
TenbHoCTb Hykneotuaos: U TTITTUTAITLUTT. YcTaHOBUTE HYKNEOTUAHYIO NocreaoBaTesb-
HocTb yyacTka TPHK, KoTopbin cMHTEe3npyeTcs Ha AaHHOM doparMeHTe, U aMUHOKUCIIOTY, KOTO-
pyto 6yaet nepeHocuTb 3Ta TPHKB npouecce 6rnocnHTe3a 6enka, ecnu TpeTuin TpUnneT cooT-
BeTCTBYeT aHTukoAoHYy TPHK.
1)HykneomudHasi nocnedogeamenbHocmb y4acmka mPHKILAALIULrAYLULIAA;
2)HykneomudHasi nocnedoeamesibHOCMb aHmMukodoHa LiIFA (mpemul mpunnem) coom-
eemcmeyem KoOoHy Ha uPHKI'L]Y;

3) no mabnuye 2eHemu4ecko20 koda amomMy KOGOHy coomeemcimeayem aMuHoOKucsioma
AJIA, komopyto 6ydem nepeHocumb 0aHHast mPHK

53. M3BecTHO, 4YTO paccTosiHue Mexay Hykneotuaamu B Lenoyvkax HK coctaBnset 34x10"'m. Ka-

Kyl0 OJIMHY MMEET TreH, onpeaensoLwmin reMornobmH, BkoyamoLwmm 287 aMMHOKUCTIOT?

1. Onpedensiem konuyecmeo mpurnsiemoe e MPHK

287 amuHokucsiom = 287 mpunnemoe 8 MPHK

2. Onpedenum Konuyecmeo mpuninemoe e JHK

287 mpunnemoe MPHK = 287 mpunnemoes HK

3. Onpedensiem konuyecmeo Hykneomudoe e HK

287 x 3 = 861

4. OnpedesisieM OnUHY CMPYKMYPHO20 2eHa, KOOUPYoW,e20 MOJIeKyly 2eMo2/106uHa
(861 — 1) x 34x10™""

54. MonunenTng cocToMT U3 CNeayoLwmx aMUHOKUCIIOT: BanuH — anaHuH — MULUH — N3UH — Tpu-
ToaH — BanvH — CEpUH — rnyTaMmHoBas kucnota. Kakosa cTpyktypa ydactka OHK, koaupyto-
Lero ero?
nonunenmuo:
easn — ana— anu — U3 — mpu — eas — cep — aJjy
MPHK:

AAA-TYY-YIT-YYY-ryy-AUur-ugry-Aruy
AHK:
TTT- HJAA- ALY -AAA-LUAA-TIry-ryA-rtyr
AAA-TTT-TIT- TTT- I'TT- AUr-yrr-Ary
55. Ha kakom aTane aapobHOro rinvkonum3a ucnonb3ytcs 2 monb ATO?
Yyumbieaem ebixod AT® npu a3apob6HOM 2JIuKosIu3e
Ha o6pa3oeaHue ¢ppykmo3so-1,6-6ucghocghama u3 0OHOU MOMEKYIIbI 2J1F0KO3bl mMpeby-
emcsi 2 mosiekysnbl AT® (peakyuu 1 u 3)
Omeem: Ha 1-M amane

56. MoyeMy AT® MOXHO HasBaTb yHUBEPCANbHbIM akKKyMynsiTOPOM Y JOHOPOM 3HEPTUN B OPraHns-
me?

LleHTpanbHoe MecTo B wkane «CtaHgapTHas cBo6oaHasi aHeprusi rmaponmn3a HeKOTopbIX
¢ochopunmpoBaHHbIX coeauHeHUN» 3aHMMmaeT uukn AT® = AL1P + PH. 310 no3BonseT
AT® 6bITb Kak YyHMBepcarnbHbIM aKKyMyNSATOPOM, Tak U YHUBEpCallbHbIM UCTOYHUKOM
3Heprun Ans XWBbIX OPraHN3MoB.

57. B kneTkax TennokpoBHbIX AT® kak yHMBEPCAsbHbIN akKyMyNATOP SHEPrM BO3HUKAET OBYMS

nytamu. OnuwimTe ux.

1) akkymynupyem 3Hepauto 6osiee aHep2oeMKux coeGuHeHul, cmosiuux ebiwe AT® e
mepmoduHamu4eckol wkasne 6e3 yyacmusi 02 — cy6cmpamHoe ¢hocghopunupoeaHue S ~
P+ AL®=S + AT®;

2) akKymyniupyem 3Hepauio 3JIeKmMpPOXUMU4ecKo20 nomeHyuasna npu pa3psioke eHym-
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peHHel MeM6paHbl MUMOXOHOPUU — OKUcsiumesnibHoe ¢hocghopunuposaHue

58. OnuwunTe dusmnonornyeckne pyHKLMM ropMoHa NposiakTMHa

Ycunueaem podumenbckoe nogedeHue. CHuxxaem 6osb. [Ipu 6051bWUX KOHYeHMpayusx
ebi3bleaem uMnomeHuyuro. BMmecme c dpya2umu 2opmoHamu obecnevyusaem nubudo.
Ompakaem y xeHUWuH — 6epeMeHHOCMb, ¥ My)XX4UH — COCMOsiHUe cmpecca. Y 4yesioge-
Ka cmumMynupyem cuHme3 MoJloka

59. OnuwmTe dusnonorndeckne pyHKUUM 1 NPUBEAUTE NPUMEPBI SHAOTEHHbLIX ONMAaTOB

K aHOo2eHHbIM onuamamM omHocsim 3HO0PUHLI U 3HKeghanuHbl. UHAyyupyrom atgo-
puto, cHuXxarom 6osb. O6y4yeHUe Ha OCHO&e I0JIoKUMesIbHO20 nodkpensieHuss. Ompa-
JKarom Hanu4ue cmpecca

60. Onuwunte dumanonornyeckme pyHKUNN OKCUTaLMHa

Ycunueaem agpcpunuayuro. CHuxxaem mpeeoxHocmse. Yxyodwaem namsampb. Obecneyu-
eaem coyuarsbHble KOHMakmbl. Ompaxaem 6na2o00ywHoe cocmosiHue. Cmumynupyem
CeKkpeyuro MoJsioKa

Kputepun v WKanbl OLEHKM:

- OL|eHKa «3a4YTeHO» BbICTaBNsAETCSA CTyAEHTY, ecrnv AoMallHee 3aJaHne SBNsSieTCs
CaMOCTOSATENbHbIM, OPUrMHANbHBIM TEKCTOM, B KOTOPOM MPOCEXNBaAETCA aBTopcKas Nosu-
Uns, NpoaymMaHHas cucTemMa apryMeHTOB, a Takke HannyectsyeT 060CHOBaHHbIE BbIBOAbI;
NCNONb3YHTCH TEPMUHbI, MOHSATUSI MO AUCUMMIMHE, B paMKax KOTOPOW BbINOSHAETCs paboTa;
MOMHOCTBLIO COOTBETCTBYET BblOpaAHHOW TEME, LileNn U 3afa4aM; TEKCT A0OMaLLHEero 3agaHus
NOMMYECKN BbICTPOEH, UMEET YETKYH CTPYKTYpY; paboTa COOTBETCTBYET BCEM TEXHUYECKUM
TpeboBaHWsM; JoMalLHee 3aaHNe BbINONTHEHO B YCTAHOBMNEHHbIV CPOK.

- OLleHKa «He 3a4YTeHOY», BbICTABMSAETCSA CTYAEHTY, eCnv JoMallHee 3aaaHue He SBNs-
€TCSl CAaMOCTOSITENbHBIM, OPUTMHANbHLIM TEKCTOM, B KOTOPOM He MPOCNEXMBaETCs aBTopcKas
no3unums, He NpodymaHa cucteMa apryMeHToB, a Takke OTCYTCTBYIOT 060CHOBaHHbIE BbIBOAD;
He MCMOoNb3YTCA TEPMUHbI, MOHSATUS NO AUCLMNNMHE, B paMKax KOTOPOW BbINONHSAeTCst pabo-
Ta; He COOTBETCTBYET BblOpaHHOM TeMe, Leny 1 3agadam; TeKCT AoMaLLHEro 3agaHust KOMMo-
3MUMOHHO He BbICTPOEH; paboTa He COOTBETCTBYET TEXHMYECKUM TpeboBaHMAM; JOMaLLHee
3aJaHne He BbINOSTHEHO B YCTAHOBIEHHbIN CPOK.

4. MeToauyeckne MaTepuanbl, onpegensiowme npouenypbl oLeHUBaHUs
3HaHUW, YMEHWUI, HaBbIKOB U (UNN) ONbITa AEATENLHOCTHU

[Mpouenypbl oueHMBaHUA B XOA4e U3y4eHUs ANCUMNIANHBI 3HAHUW, YMEHUI N HABbIKOB,
XapakrepuayoLwmx atanbl OPMUPOBaAHUSA KOMMETEHLUMI, PErMaMeHTUPYIOTCS NOSNOXEHUAMMN:

- M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCcoBbIX 3K3aMeHax 1 3a4veTax;

- M Bryut 4.1.02 lNonoxeHne 0 peUTUHrOBOMW OLIEHKE TeEKyLLlen ycneBaemMocCTu.

[nsa oueHKn 3HaHUN, YMEHU, HaBbIKOB 0BYyYalLLMXCA N0 ANCLMUMINHE NMPUMEHAETCA
penTuHroBas cuctema. itorosast oueHka no gucuunivHe onpegensieTcs Ha OCHOBaHUN On-
pegeneHnsa cpegHeapudMeTMYecKoro 3Ha4yeHnsa 6annoB No Kaxaomy 3agaHuio.

3ayeT No AuCUMNIMHE BbICTAaBNAETCA B 3a4€THYI0 BEAOMOCTb M0 pe3ynbtatam pabo-
Tbl B CEMECTpe Mnocre BbINOSIHEHNSA BCeX BUAOB y4ebHon paboTbl, NpegyCMOTPeHHbIX pabo-
Yyen NporpaMmMon ANCUNNINHBI (C OTMETKOM «3a4TEeHO») U MofnyyYeHnn no pesynsrtatam Tec-
TUPOBaHMA MO BCEM pasgenam agmcumnnmHbl He meHee 60 %.
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5. OnucaHue nokasarenewn U KpUTepMeB OLIEHMBAHUSA KOMNETEHUMUIM Ha pa3nNUyHbIX 3Tanax ux oopMmpoBaHus,

onuncaHue wkKan oueHuBaHuUA ONA KaXxaoro pesyribtaTta O6yquMH no gucuuvniunHe

Pesynbtathl 06yye-
HUs no aTanam dop-
MUPOBaHUsI KOMMe-
TeHUMI

MpeameT oueHkm (npo-
AYKT Unu npotecc)

MokasaTenb oueHnBaHUs

KpuTepumn oueHuBaHus
cchopMMpoBaHHOCTM KOMMETEHLUI

LLIkana oueHnBaHus

Akagemunye-
cKasi oLeHKa
nnn 6annsl

ypOBeHb OCBOEHUA
KomMneTeHunn

ONK — 3 Crnoco6eH NpYMEHSITb 3HAHNE OCHOB 3BOTIOLIMOHHON TEOPU, UCTOSb30BaTb COBPEMEHHbIE NMPEeACTaBIIEHUS O CTPYKTYPHO-(DYHKLMOHANBHOW OpraHn3aLnm reHeTu4eckom
nporpamMMbl KMBbIX OGHEKTOB M MEeTOAbl MONEKYNIAPHON GUONOTMK, reHeTUKU U GUOSIOrN Pa3BUTUS ANS UCCIiefoBaHUsl MEXaHU3MOB OHTOreHe3a U chunoreHesa B npogeccroHarb-
HOW JeAaTenbHOCTH

3HaTb COBpPEMEHHbIE NPUHLK- M3noxeHbl 3HaHWs1 COBPEMEHHBIX MPUHLMMOB More-
MNbl MOMEKYNSPHOM KyNsipHOM GUOMOrMK 1 reHETUKN, : OCHOB BMOXUMUM,
©Guonorum 1 reHeTuky, : MonekynsipHo 6uonorum, BUpYconornm, MMKpobumo-
3HaHne CoBpeMEHHbIX
OCHOBbI BGUOXMMUN, o norun, GuonHxeHepmm, BUOTEXHONOMNN U COBPEMEH-
o NPUHLUMNOB MOSEKYNSPHOM 3auTteHo/ .
MOIneKynspHon 6uono- . HbIX METOA0B peAaKkTMpOBaHUS reHoma, NoAXO0A0B B OcBoeHa (6a3oBblif)
OMONOrnn N reHeTUKN, : oc- o . ° 60-100
ru, BUpYConoruu, obnactu oben, MONekynsapHOW, MEANLIMHCKOW reHe-
HOB GMOXUMWUK, MONEKYNSIP- .
Mukpobwronoruu, 6uo- o TUKW; FEHETUKN YernoBeKa, MUKPOOPraHn3mMoB, pacTe-
Hol Guonoruu, BUpycornoruu, o . . -
UHXeHepun, GUOTEXHO- HWUIA U KMBOTHBIX; FEHETUKN Pa3BUTUS; TEHETUYECKOMN
MUKpOOMonornm, BUonHxe- N
1IorUn 1 3HAHUSIMN O VHXXEHEepUW, reHeTUYECKUX TEXHOMOMNIA
Hepun, BMoTeEXHONOrNN 1
COBpEeMEHHbIX MeTofax
COBpPEMEHHbIX METOAOB pe-
peaakTMpoBaHMWs reHo-
OaKTVpOBaHWs reHoma, noa-
Ma, nogxoabl B obnac- - He n3noxeHbl 3HaHNSI COBPEMEHHbIX MPUHLIMIMOB MO-
N X0[0B B obnacTtu obLuen, o
Tn obwen, monekynsap- MOMEKYIISIPHOM, MEAMLIMH- NeKynspHov 61Monornm N reHeTUKK, : OCHOB BUoXK-
HOWN, MeANLIMHCKOWN o ’ " -
rowermn ronormar | CFOA reneman renemr |G LB R O e onpe
’ Yyenoseka, MUKPOOPraHus- ’ pun, P He 3auteHo/ He ocsoeHa
Yyernoseka, MUKpoopra- - . MEHHbIX METOZIOB peAaKkTUPOBaHUS reHoMa, NoaXo- o
° MOB, PacTEHUIN U XXUBOTHbIX; Z N o 0-59,99 (HepgocTaTOYHBIN)
HU3MOB, PaCcTEHUI U . [oB B 06nactu obLei, MonekynsipHOW, MeAULMHCKOM
. reHeTVKN Pa3BUTUS; FreHeTn- .
XKMBOTHbIX; FEHETUKM _ reHeTUKN; reHeTUKN YernoBeka, MUKPOOpPraH1M3MoB,
. YECKOW MHXEHepUn, reHeTn- 9 ; .
pas3BUTUSI; reHeTuYe- , pacTeHWI U KUBOTHBIX; FEHETUKN Pa3BUTUS; TEHETU-
o YECKNX TEXHONOTNI o #
CKOW MHXeHepuu, re- YEeCKOW NHXXEeHEepUn, reHeTUYECKNX TEXHONMOMNI
HETUYECKMX TEXHOIO-
rmn
YmeTb NpoBOAMNTb NCCNeao- YMeHVe NpoBoAUTL Ucche- YMeeT NnpoBOAMTL UCCNeaoBaHns B 061acT Moneky-
BaHWsi B 06nactu mo- [oBaHuUs B 06nacTvt Moneky- | MsPHOM 6uonorum, reHoMUKKU, NPOTEOMUKN, FTEHETUKN
nekynspHon éuonoruu, nsipHoW Guonoruu, reHomuky, | Pa3BUTUS, OPUEHTUPOBATLCS B COBPEMEHHbIX O0CTU-
reHOMUKN, NPOTEOMUKN, NPOTEOMUKN, FreHEeTUKN pas- XEeHUAX N OTKPbITUAX B obnacTn reHeTuUKu GaKTepMM 7]
reHeTUKN pasBuUTHs, BUTUSI, OPUEHTUPOBATLCS B 6uoTexHomnornu, npuobpeTaTb HOBbIE 3HAHUS, UC- 3auTteHo/ OcBoeHa (NoBbILLEH-
OPUEHTUPOBATLCS B COBPEMEHHBIX JJOCTUXEHUsIX | MOMb3ysi COBPEMEHHbIe 0Bpa3oBaTerbHbIE TEXHOMO- 60-100 HbIN)
COBPEMEHHbIX AOCTU- U OTKPLITUSIX B 0BGNAcT reHe- | M B 061acTi obLuei, MonekynsipHoOn, MeanLIMHCKOM
KEHUSAX U OTKPLITUAX B | TUKKM BakTepuii n bruoTexHo- FEHEeTMKN, TeHETUKN Henoseka, MUKpoopraH3Mos,
06nacTy reHeTVkn 6ak- | Noruu, npuoBpeTaTh HoBble PACTEHMI 1 KNBOTHBIX; FTEHETUKM Pa3BUTUS; reHeTuYe-
Tep|/||7| N BUOTEXHOMNO- 3HaHUs, UCMOMNb3ys COBpe- CKOW UHXeHepun, reHeTn4eCckmnx TexHosnormm
- MeHHble obpa3oBaTernbHble He ymeeT npoBoauTb UccnegoBaHus B o6ractu mone-
ruv, npyodperats Ho TeXHOJ'IOFI/II/IpB obnactu 06- K nz HoW 63011051414 reHomvﬂm NPOTEOMUKN, FrEHETUKN He auteHo/ He ocsoera
Bble 3HaHUA, UCMOIb- ynsap ) , Np , 0-59,99 (HEOCTATOUHbIN)

3ys COBpeMeHHble 06-

e, MONeKynspHOW, Meau-

pa3BnUTUA, OPUEHTUPOBATLCA B COBPEMEHHbIX OOCTU-
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pa3oBaTersibHblE TeX-
Honoruu B obnactu
obLen, Monekynsp-
HOWN, MeANLIMHCKOWN
reHeTUKN; reHeTUKN
YyenoBeka, MUKpoopra-
HU3MOB, PaCcTEHUI U
XWUBOTHbIX; FTEHETUKMN
pas3BUTUST; reHeTu4e-
CKOWN NUHXXEeHepuw, reHe-
TUYECKUX TEXHOMNOTUN

LIMHCKOW FrE€HEeTUKN; FrEHETUKU
Yyenoseka, MUKPOOPraHN3MOB,
pacTeHUI 1 XXUBOTHBIX; reHe-
TUKWN Pa3BUTUS; FEHETUYECKON
VHXEHEPUN, FEHETUYECKNX
TEXHONOrnmn

XKEHUSIX N OTKPbITUSIX B 0GnacTu reHeTukn 6aktepui un
BGuoTexHonoruu, NnpuobpeTaTb HOBbIE 3HAHUS, UC-
nosnb3ys COBPEMEHHbIE 0O6pasoBaTeNibHbIE TEXHOSO-
rmmn B obnacTtu obLen, MonekynspHoOnu, MeauLMHCKON
reHeTUKN; FeHETMKN YernoBeka, MUKPOOPTraHN3MOB,
pacTeHUIA U KMUBOTHLIX; FEHETUKM Pa3BUTUSI; FeHETUYe-
CKOW MHXXEHEPUU, FTEHETUYECKUX TEXHOMOMMNIA

Bnapetb

3HaHUSIMU MOTEKyNsip-
HbIX OCHOB nepegayn
reHeTU4eckon NHgpop-
Mauun B bnoobbekTax,
reHOMWKU, NPOTEOMMKMN,
reHeTUKN pas3BuUTUS,
nucnonb3yeT UX Ha
npakTuke, COBPEMEH-
HbIMW NpeacTaBneHns-
Mu 06 meTogax 6mo-
TEXHONOIMN U reHHOMN
WHXeHepun, MHpopmMa-
LMen 0 COBPEMEHHbIX
noaxogax B U3y4eHun
reHoOMOB; NpeacTaBre-
HUSIMM O MeToZax Mo-
NeEeKynsipHO-
reHeTU4ecKoro aHanu-
3a

Bnapenve 3HaHusmu mone-
KyNnsipHbIX OCHOB Nnepegayun
reHeTU4eckon nHdopmauum B
B1oob6beKTax, reHOMUKN,
NPOTEOMMKM, FrEHETNKMN pas-
BUTWSA, MICNONb3YeT X Ha
npakTuke, COBPEMEHHbIMU
npegcrasnexHnsmu o6 meto-
Aax buoTexHonornm n reHHon
MHXeHepuu, nHpopmaumen o
COBpPEMEHHbIX Moaxoaax B
N3y4YeHnn reHoMOoB; npesa-
CTaBneHnamMu o MetToaax
MOMEKYNAPHO-reHEeTUHECKOro
aHanusa

BnageeT 3HaHUAMYM MONEKYNSPHbIX OCHOB nepegayu
reHeTMYecKon MHgopmauum B 6MooGbeKTax, reHomu-
KM, NPOTEOMUKM, FEHETUKN PasBUTUSA, UCMOMb3YeT UX
Ha NpakTukKe, COBPEMEeHHbIMM NpeacTaBneHnsamm ob
mMeToaax BUOTEXHOOMMN U TEHHOW UHXXEHEPUU, VH-
hopMaLment 0 COBPeMEHHbIX Noaxoaax B U3y4eHun
reHOMOB; NpeACTaBIIEHUSIMU O METOAAX MOSEKYNsIp-
HO-TEHETMYECKOro aHanusa

3ayTeHo/
60-100

OcBoeHa (NoBbILLEH-
HbINA)

He BnageeT 3HaHMAMU MOMeEKYNSPHbIX OCHOB Nepefa-
4M reHeTUYeckomn MHpopmMaLmm B 6MooGbeKTax, reHo-
MUKW, NPOTEOMUKHW, FEHETUKW PasBUTKSI, UCMOMNb3yeT
WX Ha NpaKTVKe, COBPEMEHHBIMW NPEACTABNEHNUSIMU
06 MeTofax GMOTEXHONOMMM Y FEHHOMN UHXEHEPUU,
UHopMaLMeEN 0 COBPEMEHHBIX MOAX0AaX B U3yYeHUM
reHOMOB; NPeACTaBIIeHUsAMU 0 MeToax MOMNeKynsp-
HO-TeHEeTNYEeCcKoro aHanusa

He 3auTeHo/
0-59,99

He ocsoeHa
(HegocTaTOYHbIN)

32




		2024-06-22T10:55:25+0300
	Василенко Виталий Николаевич
	Подпись документа




