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KOAUPUKATOP ITPOBEPAEMbIX 2JIEMEHTOB COIEPKAHUSA
11O BUOJIOI'NA (BBICIHASA KBAVIMOUKALIMOHHASA KATET'OPUS)

KosmmuectBo Bpems
BOIIPOCOB

I[MPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUMSA: CoBpemenHast Onosorusi — KOMILJIEKCHasl Hayka. buojornueckue Hayku u 1 120
nzyudaembie M ipodiemsl. [IPOBEPSEMbBIE YMEHWM A, BU/IbI AESATEJIBHOCTU: Pa6ora ¢ Tabnureii (c pucyHKoM u 6e3 MUHYT
pucyska). [IPOBEPAEMBIE DJIEMEHTBI COUEPXKAHU A (ITO KOAUDPUKATOPY OUIIN): CoBpemeHHass OHOTOTHS —
KOMITJIEKCHas Hayka. bronoruueckue Hayku U u3ydaeMble UMU ITpoOieMbl. @yHIaMeHTaNbHbIE, IPUKJIaAHbIE U TOUCKOBbIE HayYHbIE
ucclieloBaHus B Ouosioruu. 3HaueHue Ouojaoruu B GopMUPOBAHUHN COBPEMEHHOM eCTeCTBEHHOHAy4YHOU KapTuHb! Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Onosiorueil. 3HaueHue OMOJIOTHY B IPAKTHUECKON JACATEIBHOCTH YEJIOBEKA: METUIIHE, CETbCKOM XO3IHCTBE,
MIPOMBIIIIEHHOCTH, OXpaHe NMpupoabl. JKuBble CUCTEMBI KaK peaMeT u3ydeHus Ononoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U LIEIOCTHOCTD, CIIOKHOCTh U YIOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aLUs,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTD, U3MEHUNBOCTD, POCT U pa3BUTHE. YPOBHHU OPraHU3ALMN KUBBIX CUCTEM: MOJIEKYJISIPHBIH,
KJICTOYHBIN, TKAHEBBIN, OPraHM3MEHHBIH, TTOMYJIAIIMOHHO-BUIOBO, YKOCUCTEMHBIH (OnoreorieHoTHYECKUH ), Onochepnsiil. [Ipomeccsr,
MIPOUCXOSIINE B )KUBbIX cucTeMax. OCHOBHbIE PU3HAKH KUBOTO. JKU3Hb Kak opma cyliecTBOBaHUSI MaTepru. MeTobl
Ouonoruueckoit Hayku. Habmonenue, namepenue, S3KCepuMeHT, cucTeMaTHi3alus, Metaananus. [lonsarue o 3aBUCUMON 1
He3aBUCUMOH nepeMeHHo. [lnannpoBanue sxcniepuMenTa. [locranoBka u npoBepka runore3. Hynesas runotesa. [lonstue BoIOOpKH
u e€ nocrtoBepHOCTh. Pa3dpoc B Ononorunueckux qaHHbIX. OleHKa TOCTOBEPHOCTH MOTYYECHHBIX pe3yinbTaroB. [IpHunHbI HCKaXeHUs
pesynbratoB skcniepumenTa. [lonstue craructuueckoro tecta. [IPOBEPAEMBIE TPEBOBAHIM A K TTPEAMETHBIM
PE3YJIETATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM ITPOTPAMMBI CPETHEI'O OBIIIET'O OFPA3OBAHMS HA
OCHOBE U3MEHEHHOI'O B 2022 I'. ®I'OC: YMeHue BIajieTh CUCTEMOM GHONOIHYECKUX 3HAHHIA, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATAIONIHE OMOIIOTHYECKIE TEPMUHBI M TOHATHUS ()KU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, MOMYJISIHS, SKOCHCTEMA,
ouoreHo3, onocdepa; MeradboIM3M, TOMEOCTa3, KIIETOUHBIN HMMYHHUTET, OMOCHHTE3 Oeika, OMOTOIUMEDPHI, TUCKPETHOCTD,
caMOperyIslus, CaMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, SHEPT03aBUCUMOCTb, POCT U Pa3BUTHE); OMOJIOTHYECKUE
teopuu: kierounas teopus T. [lIsanna, M. [llneiinena, P. BupxoBa; knoHanpHOcenekTuBHoro uMmynurera I1. Dpmux, U.H.
MeuHukoBa, XpOMOCOMHasl Teopus HacieacTBeHHocTH T. Moprana, 3akoH 3apojsiieBoro cxonctsa K. bapa, aBomtorinonHas teopus
Y. JlapBrHa, CHHTETHYECKAsI TEOPHS IBOJIOINH, Teopus aHTpornorere3a Y. Jlapsuna; Teopus ouoreorienosa B.H. Cykauéna; yaenus
H.W. BaBunoa — o meHTpax MHOTOOOpa3us U MPOUCXOXKACHUS KyabTypHBIX pacTeHui, A.H. CeBepiioBa — 0 My TSX W HAIIPaABICHHUIX
sBosrony, B.M. BepHaackoro — o 6uocdepe); 3akoHb! (eAMHOOOpa3Usi HIOTOMKOB IIEPBOTO TOKOJICHHUS, PACILEIUIEHUS PU3HAKOB,
HE3aBUCHMOI'0 HaclieZioBaHus pu3HakoB I. MeHiens; cluenjaeHHoro Hacjie0BaHus IPU3HAKOB U HapyIIEHUs CLEIUIEHNs TeHOB T.
Moprana; roMOJIOTHYECKUX PSAIOB B HacieacTBeHHOW n3MeHunBoct H.M. BaBunoBa; renetnueckoro papHoBecus k. Xapau u B.
Baitn6epra;zaponpimeBoro cxoacta K. bapa; 6uorenerndeckoro 3akona J. ['ekkens, . Mrosiepa); IpUHIUIIBI (YUCTOTHI TAMET,
KOMIUIEMEHTapHOCTH); npaBuia (MuauMmyMa 0. JInbuxa, sKonorndeckoil mupaMuabl Yucell, OnoMacchl U SHEPTHH); TUIIOTE3bI
(xoanepBarHoii A.M. Onapuna, nepsuanoro oyiaroHa J[x. Xonaelina, Mukpocdep C. @okca, pudboszuma T. Yek).

[MPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUMA: Metons! 6nonornyeckoit Hayku. Habmonenue, namepeHue, 3KCIIepruMeHT, 1
cuctemarmsanys, anamus. [IPOBEPSIEMbBIE YMEHU S, BUJIbI JIEATEJIbHOCTU: MHOXXECTBEHHBI. BBIBOP.

IMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA (ITO KOANPUKATOPY ®UIIN): Metoas! Gnonornueckoit Hayku. Habmonenne,
U3MEpEeHNE, FIKCIIEPUMEHT, CUCTeMaTu3alys, MeTaananus. [IoHsTHe 0 3aBUCHMOI 1 He3aBUCHMOM iepeMeHHOi. [TnannpoBanne
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skcriepuMenTa. [loctanoBka u mpoBepka runore3. Hymnesas runoresa. [lonsaTre BBIOOpKHU U €€ 10CTOBEPHOCTH. Pazopoc B
Oouonornueckux AaHHbIX. ONEHKa J0CTOBEPHOCTH MOIYYEHHBIX Pe3ylbTaToB. [ [pUuuHbI HCKaXKEHUS PE3yIbTaTOB SKCIIEPUMEHTA.
[Tonsitue cratuctuyeckoro trecra. [IPOBEPAEMBIE TPEBOBAHUA K ITPEAMETHBIM PE3VJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM [TPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPABOBAHUSI HA OCHOBE U3MEHEHHOI'O
B 2022 I'. ®I'OC: YMeHue ycTaHAaBIUBATh B3aMMOCBS3H MEXTY CTPOCHHEM M (PYHKIIUSMU: OPTaHOUIOB, KIIETOK Pa3HBIX TKaHEH,
OpraHaMH U CUCTEMaMU OPTaHOB y PACTEHHI, )KUBOTHBIX U YeJIOBEKa; MKy dTarmaMu 0OMeHa BEIIeCTB; 3TallaMy KJIETOYHOTO 1IHUKIIa
Y J)KU3HEHHBIX IMKJIOB OPraHU3MOB; 3TallaMy SMOPHUOHAIILHOTO Pa3BUTH; TCHOTUIIOM U (PeHOTHUIIOM, (PEHOTHIIOM U (haKTOPAMU CPEJIbI
06I/ITaHI/I$I; mnmponeccaMu 3BOJIIONHNH,; ABMXKYIIUMHA CUJIAMU aHTPOIIOICHE3a; KOMIIOHCHTAMHU PAa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSIMU K HUM OpPTaHU3MOB.

[MTPOBEPAEMBIE DJIEMEHTHBI COJAEP)KAHUA: I'enetnueckas nnpopmaius B kinetke. Xpomocomuslid Habop. [IPOBEPAEMbBIE 1
YMEHMS, BUJIbI AEATEJIBHOCTU: PEIHIEHUE BUOJOTMYECKHX PACUETHBIX 3AJAU. ITPOBEPSIEMBIE DJIEMEHTDI
COEPXAHUA (11O KOAUDUKATOPY OUIIN): Xumuueckuii cocTaB KIeTKH. Makpo-, MUKPO- U YJIBTpaMUKpOdJieMeHThl. Bona
u €€ poJib KaK paCTBOPHUTENIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIALMA. MUHepaabHbIE BEIIECTBA KIETKH,
ux Ouonornyeckast posib. Pojab KaTHOHOB U aHMOHOB B KJeTKe. bronornueckue nonuMepsl. beakn. AMUHOKHCIOTHBIN coCcTaB OENKOB.
CrpyxkTypbl OenkoBoii Mosiekysbl. [lepBuuHas cTpykTypa Oenka, menTuHas cBa3b. BropuuHas, TpeTu4Has, 4eTBEPTUUHAS CTPYKTYPBI.
Henarypauus. ColictBa 6enkoB. Kinaccudukanus 6enkoB. buonornueckue GpyHkum 6eakoB. YraeBoasl. MoHOcaxapuabl,
JIFicaxapyu/ibl, OTUrocaxapuabl M mojarcaxapuabl. OOmuil mian CTpoeHU U PU3UKO-XUMHUECKHUE CBOWCTBA YTIIEBOIOB.
buonornueckue pynkuuu yrmesonos. Jlununel. ['mapodunsHo-ruapodobusie cBoiicta. Kinaccuduxanus nunuaos. Tpuriuuepusl,
¢bochonunuabl, BOCKU, crepouabl. buonornueckue pyHkumu aunuaos. O61me cBoiicTBa ONOJOrMUECKUX MEMOpaH — TEKy4eCTb,
CIOCOOHOCTDh K CaMO3aMbIKaHMI0, onynpoHunaemMocts. Hyknennossie kucnotsl. IHK u PHK. Ctpoenne HyKJI€MHOBBIX KHCIIOT.
Hyxneoruast. [Ipuanun kommnementapaoctu. [pasuno Yapradda. Crpykrypa JJHK — nBoiinas cnimpans. MecToHaxXoXIeHHE U
ouonoruueckue Gpynkuuu JJHK. Buast PHK. ®ynkuun PHK B knetke.Crpoenne monekynsl AT®. Makpospruueckue cBa3H B
Mounekyine AT®. buonornyeckue Gpynkiuu ATD. BoccTtanoBIeHHBIC TEpEHOCUHKH, X QyHKIMH B KiIeTke. CekBennpoanue JTHK.
CrpykTypHas 6uonorusi: OMoXuMu4Ieckue 1 OMopU3NIECKIe UCCIEIOBAHNS COCTAaBA U MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.
Tumel KIETOK: 3yKapuoTHYecKast U Mpokapuotudeckas. CTpyKTypHO(PYHKIIHOHAIbHBIE 00pa3oBaHus KIeTKH. CTpoeHue
MpOKapHOTHYECKOM KiIeTku. Kiterounas crenka Oakrepuii u apxeid. OCOOEHHOCTH CTPOEHUS TeTepOoTpOo(dHON U aBTOTPODHOI
MIPOKAapPUOTUYECKHUX KJIETOK. MecTo U posib NpoKapuoT B OuoneHo3ax. CtpoeHne 1 pyHKIIMOHUPOBAHUE 3yKApUOTHUYECKON KIIETKH.
[Tna3marnueckas memOpana (rutazmaiemma). CTpyKTypa ria3MaTiueckoil MeMOpansl. TpaHCHOPT BEIIeCTB Yepes3 M1a3MaTudecKyto
MeMOpaHy: maccuBHBIN (quddy3us, odneru€nnas nupysus), aKTUBHBIN (TIEPBUYHBIA U BTOPUYHBINA aKTHBHBIN TPAHCIIOPT).
[Tomyniporuriaemocts MeMOpaHsbl. PaboTa HaTpuiikaIMeBoro Hacoca. DHAOIMTO3: MUHOIUTO3, aronuTo3. Jk301uTo3. Kinerounas
creHka. CTpykTypa 1 (pyHKIMU KIETOYHON CTEHKU pacTeHui, rpuboB. Lluronnasma. Llutozons. Llutockener. J{BuxkeHne HUTONIa3MBbl.
Opranouns! kieTkd. OgHoMeMOpaHHbIe OpraHOUABI KIETKU: 3HaoMIa3mMaTnueckas cetb (JI1C), anmapar ['onbaku, TM30COMBI, UX
cTpoenue 1 GpyHKIMH. B3auMocBs3b 0IHOMEMOpaHHBIX OPTaHOUI0B KIeTKH. CTpoeHHe rpaHyIIsIpHOTO peTukyayma. CHHTE3
pacTBopuMBIX OeiKkoB. CHHTE3 KJIeTOUHbIX MeMOpaH. [Ttagkuil (arpanynspHbIii) HI0MIa3MaTHUYECKUi peTuKy1yM. CekpeTopHas
¢ynkuus annapara ['onsxu. Tpancnopt BemiecTs B kKieTke. Bakyonu pactutenbHbIx kiieTok. Kinerounstit cok. Typrop.
ITomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPHH, TIacTUbl. CTpoeHHue U PyHKIIMM MUTOXOHAPUI U tuiacTull. [lepBuunsle,
BTOPUYHBIE U CIIOKHBIE TIACTH/IBI (POTOCHHTE3UPYIOMIUX SYKapUOT. XIIOPOILIACTHI, XPOMOILIACTHI, JIGHKOIUIACTHI BBICIINX PACTCHUH.
Hemem0Opannbie opranou sl kiieTku CtpoeHue u (yHKIIMH HEMEMOPAaHHBIX OpraHou0B KieTKH. Pubocomel. MukpodumaMeHThI.
MBpiieynsle kieTku. Mukpotpy6ouku. Knetounstii ieHTp. CTpoeHue U ABUKEHHE )KTYTUKOB U peCHUYEK. MUKpOTpyOOUKH
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nurorutazmel. Llearpuons. Aapo. O6onouka sapa, XpoMaTHH, KapHOIIa3Ma, SIAPBIIIKHA, UX CTPOCHHE U PyHKIMH. S aepHbIN OSTKOBBII
Marpukc. [TpocTpaHcTBEHHOE pacnoyiokeHne XpoMocoM B nHTepdazHoM sape. benku xpomaruHa — rucToHbl. KiieTouHble BKIIOUSHMSL.
CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapHOT (PacTUTEIbHOM, )KUBOTHOHU, rpuOHOI). Peakiun Mmarpuunoro cunresa. [punimn
KOMIUIEMEHTApHOCTH B pEaKIUAX MAaTPHYHOTO CHHTE3a. Peanm3arust HacieacTBeHHON nHpopMarn. ['eHeTnueckuii Koz, ero
cBorictBa. Tpanckpunuus — marpuunblid cuHTe3 PHK. [IpuHIMIBI TpPAaHCKPUNIIMU: KOMIZIEMEHTAPHOCTh, aHTUIAPAJICIbHOCTb,
aCUMMETPUYHOCTh. TpaHcisanus u e€ stansl. Yyactue TpaHcnopTHbix PHK B 6uocunrese 6enka. Yenosus 6nocunTesa Oernka.
Koauposanue amuHokucaoT. Pons pubocom B 6uocunTtese 6enka. Opranusaiys reHoMa y IpoKapuoT U 3yKapHoT. Perymsius
AKTUBHOCTH I€HOB y npokapuoT. ['unoresa onepona (®. XKaxoO, K. Mano). Perynsius oOMeHHBIX po1ieccoB B kieTke. Kierounsrit
romeocTa3. Bupycel — HekieTouHble (POPMBI JKU3HU U 00IUTraTHbIE Mapa3uThl. CTPOEHUE MPOCTHIX U CI0KHBIX BUPYCOB,
peTpoBHpycoB, 6akTeprodaroB. BupycHsie 3a0oneBanus 4yenoBeka, >kUBOTHbIX, pactenuil. CIINl, COVID-19, connaneHbie 1
MeIUIMHCKHE MpobaeMbl. KieTounslit UK, ero nepuos! u perymsauus. Marepdasza u muro3. OcoOEHHOCTH MPOIECCOB,
nporekaronmx B nHTEepdase. [logroroBka kinetku k nenenuro. [IpecuaTeTHYecKnit (MOCTMUTOTHYECKUAN ), CHHTETUICCKHIA U
MMOCTCUHTETHUYECKUH (TIPEeMHUTOTHYECKHH )ieproibl mHTepdasbl. Marpuunsiii cuate3 JIHK — permukanus. [IpuHmmmne! permkanum
JIHK: xoMIieMeHTapHOCTh, HOJYKOHCEPBAaTUBHBIN CUHTE3, aHTUIIAapasuieibHOCTh. Mexanu3m pemukanuu JJHK. XpoMmocomsl.
Crpoenne xpomocoM. Temomepsl U TenoMepasza. XpoOMOCOMHBIA HAOOp KIETKU — KapHOTHIL. JIUTUIONTHBIN 1 rarnjIonHbIi HaOOPbI
xpomocoM. ['omonornynsie XxpoMocoMbl. [1onoBbie XpoMocoMel. Jlenenne KiaeTku — MuTo3. CTaiuu MUTO3a U IPOUCXOASIINE B HUX
npouecchl. Tunsl MuTo3a. Kapruokusaes u nMTOKMHE3. bronornyeckoe 3HadeHre MUTO3a. Perymnsnys MUTOTHYECKOTO IUKJIIA KIETKH.
[Iporpammupyemast kietouHasi rudenb — anonrto3. @ynkunonanbHas renomuka. [IPOBEPAEMBIE TPEBOBAHU A K
[IPEJIMETHBIM PE3YJIETATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI CPETHEI'O OBIIET'O
OBPA3BOBAHUS HA OCHOBE U3MEHEHHOTI'O B 2022 I, ®I'OC: Ymenue pelIaTh TOUCKOBBIC OMOJIOTHUSCKIE 3a/1a91; BBISBIISTH
IIPUYMHHO-CJIEICTBEHHBIE CBS3U MEXKAY HCCIIETyeMbIMU OMOIOTHYECKUMHU 00bEKTaMH, IPOLIECCAMU U SIBICHUSAMU; A€JIaTh BbIBOJbI U
IIPOrHO3bl HA OCHOBAHUH MOJIyYEHHBIX PE3YJIBTAaTOB; COCTABIISITh TCHOTUIIMYECKUE CXEMbI CKPEILIMBAHUS AJIs PA3HBIX THIIOB
HacJIeJOBaHMsI IPU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI IIEPEHOCA BELIECTB M SHEPTUHU B DKOCHCTEMAX (LIENH MUTAHUs, ITUILEBbIE
CeTH).

I[MPOBEPAEMBIE DJIEMEHTBI COAEPXXAHWA: Mono- u nurubpuaHoe, ananusupyromniee ckpemuBanue. [IPOBEPSIEMbBIE
YMEHUSA, BUAbI AEATEJIBHOCTU: Pemenue 6uonornueckoii 3anaun. [IPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUA (ITO
KOANDOUKATOPY ®UIIN): OcHOBHBIE TeHETUYECKUE TIOHITHS M CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICIbHBIC TCHBI,
aJNbTepHATUBHBIC IPU3HAKHU, JIOMUHAHTHBIA U PELIeCCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAasl IUHUS, THOPHIBI, TEHOTHII,
¢denotun. OCHOBHBIE METOBI TEHETHKH: THOPHIOJIOTHYECKUHN, INTOIOTUYECKUI, MOJICKYJIIPHOT€HETHYECKUi. MOHOTHOpHIHOE
ckpemuBanue. [lepBolit 3akoH MeHens — 3akoH equHo00pa3us ruOpua0oB nepsoro nokoneHus. [lpasuno nomunuposanus. Bropoii
3aKOH MeHJens — 3aKOH paclleIuieHns Mpu3HakoB. [{uTonornueckine 0CHOBBI MOHOTHOPUAHOTO CKpEIIMBaHus. [ HIOTe3a YHMCTOTHI
rameT. AHanu3upyouee ckpemuBanue. [IpoMexyTounslii XxapakTep HacieJ0BaHUs. Pacuienyienne nNpu3HaKkoB IpU HENOJIHOM
JOMUHHpOBaHUH. {urnOpunHoe ckpenBanue. TpeTuil 3akoH MeHens — 3aK0H HE3aBUCUMOT0 HACIIE0BAHUS TPH3HAKOB.
[utonornueckrue 0CHOBBI TUTHOPUAHOTO cKpentuBanus. ClieruieHHOe HacheaoBanue npusHakoB. Paboter T. Moprana. Creniennoe
HacJe10BaHNE T€HOB, HAPYLIEHUE CLIETUICHHS MEX1y TeHaMH. XPOMOCOMHAs TEOPUS HACIEeICTBEHHOCTH. [ eHeTuka nona.
XPOMOCOMHBII MEXaHHU3M OIIPEEICHUS 110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBbIN ¥ reTepOraMeTHBIN IO0JI.
I'eneTnyeckas cTpyKkTypa IOJIOBBIX XpoMocoM. HaciienoBanue npu3HaKkoB, CLHEIUVIEHHBIX € II0JI0M. [ eHOTHI KaK LEJI0CTHAs CUCTEMA.
[neiioTponus — MHOXKECTBEHHOE IEUCTBUE reHa. MHOXKECTBEHHBIN ajuienu3M. B3anmoneicTere HeamlenbHbIX T€HOB.
Kommnementapuocts. Onucras. [lonumepus. BzaumoneiictBue renorumna u cpeasl npu hopmupoBanuu ¢peHorumna. MismeHunBocTh
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npu3HaKoB. KauecTBEHHbIE U KOJTMYECTBEHHBIE TPU3HAKKU. BUIbl N3MEHYMBOCTH: HEHACIIEICTBEHHAs M HACJIEACTBEHHAS.
MoaudukanuonHas n3MeHYMBOCTb. Polb cpefibl B (hopMupoBaHUU MOAU(PUKAITMOHHON H3MEHYUBOCTH. HopMma peakiinu npu3HaKa.
Bapuanmonssiii psig u Bapuarontasi kpusasi (B. Moranncen). CBoiicTBa MOnu(UKAIIMOHHONW U3MEHYMBOCTH. [ eHOTHIIHUECKas
M3MEHYMBOCTH. CBOMCTBA TEHOTUITUYECKON M3MEHUYMBOCTU. BB TEHOTUTTHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MYTAIIHOHHAS.
KombOuHaruBHas ”3BMEHUMBOCTh. MeH03 U TTOJIOBOH MIPOIIeCC — 0CHOBAa KOMOMHATUBHON M3MEHUMBOCTH. PO KOMOMHATUBHOM
M3MEHYUBOCTH B CO3[JaHUH T€HETUYECKOTO Pa3HOOOpasus B Mpeesax oJHOro Buaa. MyTannoHHas H3MEHUYUBOCTh. BUbl MyTannii:
TeHHBIE, XPOMOCOMHbIE, TeHOMHbIE. CITIOHTAaHHBIE U UHIYIUPOBAHHBIE MyTalluU. SIepHbIE U IUTOIUIA3MAaTHUYECKUE MYTallUU.
ComaTudecKkue U MmoJiIoBbie MyTaluu. [[puurHbI BOBHUKHOBEHUSI MyTaliuii. MyTareHsl U UX BIMSHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHON n3aMenunBoctu (H.W. BaBuioB). Baesinepras
n3MeHunBoCTh U HaclenacTBeHHOCTh. [IPOBEPSAEMBIE TPEBOBAHUM A K ITPEIMETHBIM PE3VJIbBTATAM OCBOEHUA
OCHOBHOI OBPABOBATEJIBHOM I[TPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPABOBAHUS HA OCHOBE U3MEHEHHOI'O
B 2022 I. ®I'OC: YmMmeHue pemarb MOMCKOBbIE OMOIOTHYECKUE 3a]Ja4U; BBISIBIATH IPUUNHHO-CIIEICTBEHHBIE CBA3H MEXKIY
HCCIeAYEMbIMU OMOJIOTUYECKUMHU 00BEKTaMH, MTPOIIECCAMHU U SBIICHUSMHU; JI€JIaTh BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX
PE3yJIbTaTOB; COCTABIATh TEHOTUIIUYECKHE CXEMbI CKPEILIMBAHMS JIs1 Pa3HBIX TUIIOB HACIEAOBAHUS PU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (L€ MUTaHUs, TUIIEBBIE CETH).

[MTPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUMA: Knerka kak Ouonoruuyeckas cucrema. Opranusm Kak OMoJIorndyeckas CUCTeMa. 1
[MPOBEPAEMBIE YMEHW A, BUJbI JEATEJIBHOCTU: 3AJJAHUE C PUCYHKOM. ITPOBEPAEMBIE QJIEMEHTDI
COLEPXAHUA (ITO KOAUDOUKATOPY ®UIIN): Knetka — cTpyKTypHO-(YHKIIMOHAIbHAs €IUHUIIA )KUBOTO. VlcTOpus OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. llnetinen, P. Bupxo). OcHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KJIETOUHOU TeOpUU. MeTo/Ibl MOJIEKYIIAPHON U KJIETOUHOW OMOJIOTUN: MUKPOCKOMHUS, Xpomarorpadus, anekrpodopes,
METOJl MEYCHBIX aTOMOB, UG depeHIIaTFHOE EHTPUPYTUPOBAHHUE, KyTHTUBUPOBAHNE KIETOK. XUMHUECKUAN COCTaB KIETKA. Makpo-,
MHUKpPO- U YIBTPaMHUKpPOIEMEHThL. Bosia u e€ poib Kak pacTBOpPUTES, peareHTa, yyacTHe B CTPYKTYpPUPOBAHUU KIIETKH,
TEIUIOpEryIsILMUA. MUHepabHbIE BELIECTBA KIETKH, UX OHosorndeckas posb. Posib KaTHOHOB M aHMOHOB B KileTKe. buonoruueckue
noauMepsl. benku. AMMHOKUCTOTHBIN cocTaB 6e1KkoB. CTpYKTYphl OeIKoBOM MojieKyibl. [lepBuuHas cTpykrypa Oenka, menTuaHas
CBs13b. BTOpuuHas, TpeTuuHas, yeTBepTUYHas CTPYKTYphl. Jlenarypauus. CBoiicTBa 6enkoB. Kimaccugukamms 6enkoB. buonornueckue
¢dbyskMy 6enkoB. YreBoasl. MoHOCaxapuabl, TMcaxapuabl, OJIUrocaxapuibl U nonucaxapuasl. OOuuii niaaH ctpoeHus 1 GU3nKo-
XMMHYECKHUE CBOMCTBA yreBooB. buonornueckue ¢pynkuuu yrnesonos. Jlunuasl. [mapoduiasHo-ruapodoOHbIe cBOMCTBA.
Knaccudukarus mununos. Tpurnuiepuasl, Gochoaunuasl, BOCKH, crepouabl. buonornueckue ¢pyHkuuu aununoB. O0mue cBoiicTa
OMOJIOTUYECKUX MEMOpaH — TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TOynpoHuiaeMocTs. Hyknennossie kucnotsl. JJHK u
PHK. Crpoenue nykinenHoBbix kucnot. Hykneotunsl. [Ipuniun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK —
nBOMHAs cripanb. MectoHaxoxaenue u ouonorndeckue Gpynknuu JJHK. Buast PHK. @yaknun PHK B kitetke.CTpoeHHE MOJIEKYJIBI
AT®. Makpospruueckue cBsi3u B Mosiekysie AT®. buonornyeckue pynkimuu AT®. BoccTaHOBICHHBIE NEPEHOCYUKH, UX (DYHKLIUU B
kietke. CekBenupoBanue JJHK. CtpykrypHas 6uonorusi: OnoxuMudeckue u 6nopu3nvecKre UCCIeI0BaHNs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OMOMOJeKy . THUIIBI KJIETOK: dyKapuoTHUecKasi U pokapuotudeckasi. CTpyKTypHO(PYHKIIMOHAIbHBIE
oOpa3oBanus kineTkd. CTpoeHue npokapuoTudeckoil kietku. Kierounas crenka 0akrepuit u apxeil. OCOOEHHOCTH CTPOEHHUS
rerepoTpodHOil 1 aBTOTPO(PHOI MPOKAPUOTUUYECKUX KIETOK. MeCTO U posib MPOKapUoT B 6uorieHo3ax. CTpoeHue u
(YHKIMOHMPOBAaHHUE SYKapHOTHUYECKON KiIeTku. [Inmazmarnueckas memOpana (mazmanemma). CTpyKTypa mia3MaTndeckoil MeMOpaHsbl.
Tpancnopt BelecTB yepes Mmia3MaTnyecKyto MeMOpaHy: naccuBHbIN (quddysus, ooneryénnas nudQysus), akTUBHBIN (MIEPBUYHBINA U
BTOPUYHBII akTUBHBIN TpaHcnopt). [lomynponunaemMocts MeMOpanbl. PaboTta HaTpuiikanueBoro Hacoca. DHIOLMUTO3: MUHOLUTO3,
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(haronmros. Dx301uTo3. Knetounas crenka. CTpykrypa u GyHKIIMU KJIETOYHON CTEHKU pacTeHui, rpuooB. [luromnaszma. [{uto30ib.
Hutockenert. JIpmwkenue nuroriamel. Opranousl kKiaeTku. OqHOMeMOpaHHbIE OPTaHOMIbI KIETKH: SHIO0MIa3MaTHIecKas CeTh
(BIIC), anmapar ['onbaKu, TM30COMBI, UX CTPOSHHE U PYHKIIUH. B3anMOCBA3b OAHOMEMOpPAaHHBIX OPraHONI0B KiIeTKU. CTpoeHne
TpaHyJISIpHOTO peTuKyityMa. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit (arpanyasipHbIif)
SHJOIUIa3MaTHIeCKui peTukynyM. CexkpetopHas GyHkims ammapara [onpmkn. TpaHCcopT BemecTB B KieTke. Bakyonn
pactuTenbHbIX KieToK. Knerounsit cok. Typrop. [loinyaBToHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHAPUH, IacTuabl. CTpoeHue u
(GyHKUIMU MUTOXOHIpUH U 1acTuA. [lepBudHbIe, BTOPUYHBIE U CIOXKHBIE TUIACTHBI (POTOCHUHTE3UPYIOIIUX 3YKapHOT. XIIOPOILIACTHI,
XPOMOTIIACTEHI, JTEUKOTIIACTHI BRICIIUX pacTeHwid. HemeMOpaHHbIe opraHouabl kiieTku CtpoeHne U pyHKIMH HeMeMOpaHHBIX
OpraHouI0B KJIETKU. Pubocombl. MukpoduinameHTsl. Mblieunsie KIeTkd. Mukporpyoouku. Knetounsrnii nentp. CtpoeHue u
JBUKEHHE KTYTHKOB U pecHHYeK. MUKpoTpyOouku nuromnasMel. Llentpuons. SAapo. O6onouka sipa, XpoMaTuH, Kapuoria3ma,
SIPBIILIKH, KX CTpOeHUE U (QyHKIMU. SnepHblil GenkoBblii MaTpuKe. [IpocTpaHCTBEHHOE pacIoNoKeHHEe XPOMOCOM B HHTEp(ha3HOM
snpe. benku xpomaruna — ructonsl. Kinerounslie BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENbHOM,
YKUBOTHOM, TPHOHOM ). ACCUMIIISIITUS ¥ TUCCUMIIISIITUS — JIBE CTOPOHBI MeTabom3Ma. Tumbl 0OMeHa BEIIeCTB: aBTOTPOGHBIN 1
rerepoTpodHbIi. YuacTre KHCIopoa B 0OMEHHBIX Mpolieccax. JHepreTuieckoe odecneueHue Kietku: npespaiienne ATD B
0OMeHHBIX Tpoueccax. PepMeHTAaTHUBHBIN XapakTep peakluil KIeTOYHOro MeTadonu3ma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U
MexaHu3M aeiictBus. Kopepmentsl. OTmnans GepMEHTOB OT HEOPTraHUYECKUX KaTaan3aTopoB. beaKu-akTuBaTopsl U O€IKH-
MHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX peakuil OT pa3nudHbIX GakTopoB. [lepBUUHBIN CHHTE3 OpraHMYeCcKUX
BeniecTB B kieTke. @orocunTtes. Ponb xioporuiactos B mporecce GporocunTe3a. CBeToBas U TeMHOBas (asbl. [[poqyKTHBHOCTD
¢dorocunTesa. Bimsnue paznuyHpix (PakTOPOB Ha CKOPOCTh (OoTOCHHTE3a. 3HaYeHHEe PoToCHHTE3a. XeMocHHTe3. PazHoobOpasue
OpPTaHU3MOB-XEMOCHHTETHKOB: HUTPH(PHUIUPYIOMIHE OaKTEPHH, JKEeJIe300aKTepHn, CepoOaKTepUH, BOJOPOAHbBIC OaKTepHH. 3HaUCHHUE
XeMocuHTe3a. AHa3poOHbIe opranu3Mbl. Bunbl Opoxenus. [IpogykTel OpokeHHs U UX UCIIOIB30BaHUE YETOBEKOM. AHAPOOHbIE
MHUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOIOTUU U BO30OyauTe N 0one3Hel. ADpoOHbIE OPraHU3MBbl. DTalbl JHEPTETUIECKOr0 OOMEHa.
[TonroToBuTeNBbHBIHN 3TAI. [ TUKOIN3 — OECKUCIOPOAHOE PACHIETUICHHE TIIFOKO3bI. BHoIorndeckoe OKMCIeHUe, UITU KIETOUHOE
neixanue. Pois MUTOXOHIpU B mporieccax Ouonornaeckoro okucinenus. Luknmmdaeckue peakun. OKUCIUTENTFHOE
dhochopunupoBanue. [IpenmyiecTsa adpoOHOTO MyTH 0OMEHA BEIIECTB Tepe aHadpOoOHBIM. D(HPEKTUBHOCTH SIHEPTETHUECKOTO
oOMmeHa. Peakiuu matpuuHoro cuuTesa. [IpUHIINUIT KOMITJIEMEHTapHOCTH B PEaKLUsIX MAaTPHUYHOTO CUHTe3a. Peanu3zarus
HaclieICTBeHHOM nHpopmarmu. ['eneTnyeckuii kox, ero cpoiicta. Tpanckpunuus — Marpuunblii cuate3 PHK. TlpuHnume:
TPAHCKPUIILIUN: KOMIJIEMEHTAPHOCTh, AaHTUIIAPAJUIETbHOCTD, ACUMMETPUYHOCTb. TpaHCISIMs U €€ 3Tambl. Y4acThe TPaHCIIOPTHBIX
PHK B 6uocunTese Oenka. YcmoBus 6uocunTesa 6enka. Koqupoanue amuHOKUCIOT. Posib pubocoM B OnocuHTe3e Oenka.
Opranu3zaiys reHoMa y IPOKapuoT U SYKapuoT. Perynsins akTHBHOCTH IeHOB y pokapuoT. [ unote3a onepona (d. XKaxoo, XK.
Mano). Perynsims oOMeHHBIX TIporieccoB B kieTke. KieTounsiit romeoctas. Bupycsl — HekneTouHble (POpMBI KU3HH U OOTUTaTHbIE
napas3utel. CTpOeHHE POCTHIX U CIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros. BupycHsie 3a001€BaHus YeIOBEKA, KUBOTHBIX,
pacrenuii. CITUJI, COVID-19, connanbable 1 MeAUITMHCKHE TpooOaemMbl. KieTounslit 1iuki, ero nepuoas! U peryisaus. Marepdasza u
MuTO03. OCOOEHHOCTH MPOIIECCOB, pOoTeKaroux B uHTep(dase. [lonroroska kinetku k aenenuto. [Ipecunrernyeckuii
(TTOCTMHUTOTUYECKHI), CHHTETUYECKUI U IOCTCUHTETUYECKHH (IPEeMUTOTHYECKUH )ieproasl uHTEepdas3sl. Matpuunslii cunte3 JJHK —
perukanys. [Ipuanunne! perumnkanuu JJHK: koMmieMeHTapHOCTD, TOJIyKOHCEPBATUBHBIA CHHTE3, AHTUIAPAJIJIENBHOCTh. MeXaHu3M
permukanuu [JIHK. Xpomocomsr. Ctpoenue xpomocoMm. Temomepsl U Tetomepasza. XpoMOCOMHBIM Ha00p KJIETKU — KApUOTHII.
JIMTIIONIHBIN U TrarIonIHbIH Habopsl XxpoMocoM. ['oMonoruynbie XpoMocoMbl. [1o10BbIE XpoMOCOMEIL. [lenenne KIeTKH — MUTO3.
Craguu MUTO3a ¥ IPOMCXOAAIIME B HUX Ipouecchl. Tunbsl Muto3a. KaproknHes u IUTOKUHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.
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Perynsamust MutoTHueckoro nukia kietku. [Iporpammupyemas kiietodsas rudesns — anonto3. OyHKIMOHAIbHASI TEHOMHUKA.
buonoruueckoe pasHooOpaszue opranu3MoB. OTHOKIETOUHbIE, KOJOHHAIbHBIE, MHOTOKIIETOUHbIE OPraHU3Mbl. B3aumocBs3b yacteit
MHOT'OKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. OpraHusm kak eauHoe 1enoe. [omeocrtas. @opmbl pa3sMHOKEHUS
OpraHu3MoB: Oecrojioe (BKJIto4Yasi BEreTaTUBHOE) U 10JI0BO€E. BHibl Oecrionoro pa3MHOXKEHMsI: IOYKOBaHHUE, CIIOPYIISILIMS,
(dbparmenTanus, kroHuposanue. [lonoBoe pazmuokenue. I[lomoBeie kieTku, uiu rameTsl. Meiio3. Craguu meiiosa. [ToBeaenune
XxpomocoM B Melo3e. Kpoccunrosep. buonorndeckuii cMbIci MeH03a U IIOJI0BOTO npouecca. Meno3 1 ero MECTO B dKU3HEHHOM LIUKJIIE
opranusmoB. [IpeazaponsimieBoe pazsurue. ['ameTorenes y xuBoTHbBIX. [lonoBsie sxene3sl. OOpa3oBaHKe U pa3BUTHE MOJTOBBIX
kietok. Cnepmarorenes u ooreHe3. CTpoeHHe MONIOBBIX KIIeTOK. OTI00TBOPEHHE M SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIJIOZIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [laprenorenes. HauBuyaabHOE pa3BUTHE OpraHU3MoB (oHTOreHes). Craaun
sMOpHOreHes3a >KUBOTHBIX (Ha nmpumepe JarymkH). Jpobaenue. Tunsl npodnenus. Oco6eHHOCTH APOOIECHHS MIEKOIUTAIOLIHX.
3apoabllIEBbIE JUCTKY (racTpyssaius). 3aKiajika OpraHoB U TKaHEH U3 3apOABIIIEBBIX JJUCTKOB. B3auMHOe BiMsiHUE yacTel
pa3BUBAIOMIETOCS 3apobiiia (IMOpHOHATBFHAS HHAYKINS). 3aKiIajKa IJIaHa CTPOCHHUS )KUBOTHOTO KaK PE3yNIbTaT HePapXHUUeCKUX
B3aUMOJICUCTBHUI TeHOB. BiusiHre Ha SMOpPHOHAIEHOE Pa3BUTHE PA3IMUHBIX (DAKTOPOB OKpyXkaroiel cpenbl. Poct u pazputue
KHUBOTHBIX. [locTamOpronanbHelii nepuo. [Ipsmoe u Henpsimoe pa3Butue. Pazsutre ¢ Mmeramopdo3oM y 6€Crio3BOHOYHBIX U
II03BOHOYHBIX KUBOTHBIX. broornyeckoe 3Ha4eHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHsA, UX PacpOCTpaHEHUeE B Ipupoje. Tumsl pocra
KHUBOTHBIX. DAKTOPBI PETYISAIIUN POCTA )KUBOTHBIX U YesioBeka. CTaJny MOCTIMOPHOHAIBHOTO PA3BUTHS Y KUBOTHBIX U YEIIOBEKA.
[Tepuonbr oHTOTEHE3a YenoBeka. Pa3MHOkeHHe 1 pa3BuTHE pacTeHnid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM IIUKIIE
pactenuil. O6pa3oBaHue crop B npouecce Meio3a. ['amerorenes y pacrenuil. OmiogqoTBOpEeHHE U pa3BUTHE PACTUTEIIBHBIX
opranu3moB. J[BoifHOE OIUIOOTBOPEHHE Y IBETKOBBIX pacTeHHid. OOpa3oBaHKe U pa3BUTHE ceMEHU. MeXaHU3Mbl perysiiuu
OHTOT€HE3a y paCTEeHUM U KUBOTHBIX. OCHOBHbIE T€HETUUECKHE MOHATHS U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI, AJIJIEJIbHBIE T€HBI,
aJIbTEpHATUBHBIC IIPU3HAKHU, JIOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas JIUHUS, THOPHIbI, TEHOTHII,
¢enoTun. OCHOBHBIE METO/Ibl TEHETUKH: THOPUI0IOTMUECKUH, UTONOrnYecKuil, MoiekynsipHorenerndeckuil. [IPOBEPSAEMBIE
TPEBOBAHU K ITPEMETHBIM PE3YJILTATAM OCBOEHUSI OCHOBHOI OEPA3OBATEJILHOM ITPOT' PAMMBI
CPEJIHET'O OBILIET'O OBPA3OBAHMA HA OCHOBE M3MEHEHHOTI'O B 2022 T. ®I'OC: CpopMHUPOBAHHOCTH yMEHHS
BBIICIIATD CYHICCTBEHHBIC IPU3HAKU BUPYCOB, KIIETOK IPOKAPUOT U DYKAPUOT; OAHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPIaHU3MOB,
BUJI0B, OMOTE€OIIEHO30B M HKOCUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEILIECTB U MPEBPAILEHUS SHEPTUH B KIIETKe, (POTOCHHTE3A,
TUTACTUYECKOTO M SHEPreTHYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, Mel03a, OTIOOTBOPEHHUS, PA3BUTHUS M Pa3MHOKCHHS,
WHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), 00pbObI 3a CYIIECTBOBaHKE, €CTECTBEHHOI0 0TOOpa, BUA00Opa30BaHMUs,
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB K CcpeJie OOMTaHus, BIMSHHUA KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI€HHBIX U3MEHEHHUH B HKOCHUCTEMAX
CBOEH MECTHOCTH, KpyrOBOpOTa BELIECTB U MPEBPALEHUs YHEPTUU B Ouocdepe.

I[TPOBEPSAEMBIE DJIEMEHTBI COJAEPXKAHUMA: Knerka kak Ouonorundeckas cucreMa. OpraHu3M Kak OMOJIOrHYecKasi CHCTEMa. 2
I[MPOBEPAEMBIE YMEHU S, BUJIbI AEATEJIBHOCTU: YCTAHOBJIEHME COOTBETCTBUA (C PUCYHKOM).

I[MPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUMA (ITO KOANDOUKATOPY ®UIIN): Knetka — cTpyKTYpHO-(PYHKIIHOHAIbHAS

eauHuua xuBoro. Mcropus otkpbitus kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. [lneiinen, P.

BupxoB). OcHOBHBIE [TOJIOKEHUS COBPEMEHHON KIJIETOUHON Teopruu. MeTo bl MOJIEKYJIIPHON U KJIETOUHOW OMOIOTUHM: MUKPOCKOIHS,
Xpomarorpadus, 3eKTpoPope3, METOA MEUEHBIX aTOMOB, U depeHInalIbHOe HEHTPUPYTUPOBAHUE, KyITUBUPOBAHNE KIIETOK.

XHWMHWYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPaMUKPONIEMEHTBI. Boia 1 €€ poib Kak pacTBOPUTEINS, pearcHTa, y4acTue B
CTPYKTYPUPOBAaHUU KJIETKH, TEIUIOPETY/ISAMN. MUHEpalbHbIe BELIECTBA KIETKH, UX Onoornyeckas posb. Pojb KaTHOHOB U aHHOHOB

B KjeTke. bronornyeckue nomumepsl. benku. AMMHOKUCIIOTHBIN cocTaB 6e1koB. CTpyKTyphl O€IKoBOM MosieKyisl. [lepBuunas
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CTpyKTypa Oenka, MenTuAHas CBI3b. BTOpHuHas, TpeTuyHasi, 4eTBepTUUHas CTPYKTYyphl. [leHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue pynkiuu 06eiakoB. YrieBonbl. MoHOCaxapuibl, AUCaxapuibl, OJTUTOCaxapuabl U
nonucaxapuabl. OOIuil MIaH CTPOeHNU U PU3UKO-XUMHUECKHE CBOMCTBA yIieBoAOB. bruonornyeckue GpyHkmu yriaeBoaos. JIumuasl.
I'uapodunbHO-TUApODOOHBIE cBOlicTBA. Kinaccuduxanust nunuaos. Tpuruuepuasl, pocdonunuisl, BOCKHU, CTEPOUIBI.
buonornyeckue ¢pynkiuu unuaoB. O0me CBOMCTBA OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CTIOCOOHOCTh K CaMO3aMbBIKaHHUIO,
nonynponunaemocts. Hykiennossie kucnotsl. JIHK u PHK. Ctpoenne HykienHoBeIx kucinoT. Hykneornael. [Tpunnun
koMmruieMeHTapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnmpans. MecToHaxoxaeHne u Ononorndeckue GpyHKuum
JIHK. Buast PHK. ®@yukiun PHK B knetke.Ctpoenune monekynbl AT®. Makposprudeckue cBsizu B Mojiekyne AT®. buonoruueckue
¢bynkuun AT®. BoccraHoBiaeHHBIE TEpeHOCYNKH, WX GyHKIMHU B KieTke. CexkBennpoBanue JIHK. Ctpykrypnas Ouonorus:
OnoxuMHuYecKrue u Ono(hrU3NIECKe UCCIeIOBAHMSI COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIEKYI. THUITBI KIETOK:
9YKapHOTHUYECKas U pokapuoTndeckas. CTpyKTypHO(DYHKIHOHATIbHBIE 00pa3oBaHus KieTKu. CTpoeHHEe MPOKAPHOTHUECKON KIETKH.
Knerounas crenka Gakrepuii u apxeir. OcOOEHHOCTH CTPOCHUS TeTepoTPO(HON U aBTOTPOGHON MPOKAPUOTHIECKHX KIETOK. MecTo n
POJIb MPOKapHoT B OnorieHo3ax. CTpoeHue u pyHKIMOHUPOBAHHUE dyKapuoTHueckoi kieTku. [Tnasmarnyeckas memOpana
(mnasmanemma). CTpyKTypa Iia3MaTudeckoil MeMOpaHbl. TpaHCTIOPT BELIECTB Yepes MiIa3MaTuyecKyo MeMOpaHy: MacCUBHBIM
(muddy3us, obneruéunas nuddysust), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcopT). [TomynponumaeMocTsb
MeMOpanbl. Pabota HaTpuiikamueBoro Hacoca. DHA0LUTO3: MUHOIUTO3, (aronuTos3. Jk3ounuto3. Knerounas crenka. CTpykrypa u
(hyHKIIUM KJIETOYHOW CTEHKH pacTeHui, TpuboB. [lutomnasma. [{lurozons. [lutockenert. JIBmxeHue muroriazMpl. OpraHoubl KICTKH.
OnHoMeMOpaHHbBIE OpraHOU/IbI KJIeTKH: 3HoIu1a3MaTnyeckas cetb (D11C), anmapar ['oabaxku, IM30COMBI, UX CTPOSHHUE U (PYHKIIUH.
B3anmMocBs3b 0HOMEMOPAaHHBIX OPraHOUI0B KJIeTKU. CTpOoeHHE TpaHy sIpHOTO peTuKyinyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOUYHBIX MeMOpaH. [ aakuii (arpanyssipHbIN) SHAOIUIa3MAaTHYeCKUH peTukyayM. CekperopHas GpyHKIms anmapara [ombmKu.
Tpancnopt BemecTB B KieTke. Bakyonu pactutenbHbix KieTok. Kinetounsiii cok. Typrop. [ToayaBTOHOMHBIE OpraHOUABI KIETKH:
MUTOXOHAPUH, MnacTuabl. CTpoeHue U GyHKIIMH MUTOXOHAPUHN U macTua. [lepBuuHbie, BTOPUYHBIE U CIOKHBIE TUIACTUIBI
(OTOCHHTE3NPYIOMINX FYKapUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JIGHKOIUIACTHI BRICHINX pacTeHnil. HememOpaHHbIe OpraHOMIbI
kieTku Ctpoenune u (QyHKIUN HEMEMOpaHHBIX OPTaHOHU OB KIETKH. Pubocombl. MukpodmiameHTsl. MBIIIEYHBIE KIIETKH.
Muxkpotpy6ouku. Kierounsrit ieaTp. CTpoeHHE U JBMIKEHUE KTYTUKOB U peCHUYECK. MUKPOTpyOOUKH ITUTOIIIa3Mbl. [[eHTpHos.
SAnpo. O6omnouka siapa, XpOMaTrH, KapUOIUIa3Ma, SAPBIIIKH, UX CTpOeHHE U (YHKINH. S nepHbIi OETKOBBIN MaTPHKC.
[IpocTpaHCTBEHHOE paCIOIOKEHHE XPOMOCOM B HHTephazHoM siape. benku xpomaruHa — rucToHbl. KiieTouHble BKITIOUEHHS.
CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK SYKapHOT (PaCTUTEIHHOM, JXUBOTHOH, TPUOHON ). ACCUMIIIALINS ¥ TUCCUMUIISLINS — JBE
cTopoHBI MeTabonmm3ma. Turbl oOMeHa BEemecTB: aBTOTPOGHBIN B reTepOTPOPHBIA. YUacTHue KUCIOpoaa B OOMEHHBIX MPOIIeCccax.
DHepreTudeckoe odecrneueHue kieTku: npespamienne AT® B 0OMeHHBIX nporieccax. @epMeHTATUBHBINA XapaKTep peakiui
KJIETOYHOTO MeTabonu3Ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MexaHu3M JeicTBus. Kopepmentosl. OTinuuuns GepMeHTOB OT
HEOpPraHMYECKUX KaTalu3aropoB. benKku-akTuBaTopsl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT
pa3nuuHbIX (hakTopoB. [IepBUUHBIN CHHTE3 OPraHMYEeCKUX BeniecTB B KiieTke. doTocunTes. Ponb xmopormiactoB B poiecce
¢dorocunTesa. CBeroBast u TeMHOBast Pa3bl. [IpogykTuBHOCTE hoTOCHHTE3a. BiusiHue pa3nuuHbix (aKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHue porocuHTe3a. XeMoCHHTe3. Pa3Ho0oOpa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUIUPYIOLTHE OaKTepHH,
KEJIe300aKTEpHH, CEpOOAKTEPHH, BOAOPOIHBIE OakTepun. 3HAUEHUE XeMOCHUHTe3a. AHa pOOHbIE OpraHu3Mbl. Busl OpoxeHusl.
[TpomykThl OpOXKEHUS U UX MCTIOIB30BAaHUE YETOBEKOM. AHAYPOOHBIE MUKPOOPTAaHU3MBI KaK 0OBEKTHl OMOTEXHOJIOTUH U BO3OYIUTEIIN
Oone3Heil. ASpoOHbIe OpraHU3MBbl. JTalbl SHEPreTHUecKoro ooMeHa. [logroroButenbHbli sTan. [ukonus — 6ecKUCIoOpoIHOe
pacuiernieHle II0K03bl. bruonoruueckoe okucaeHne, WM KIETOYHOE JbIxaHue. Poiib MUTOXOHIpHI B Tipolieccax OMOIOrHYECKOTO
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okucnenus. Lluknnueckue peakuuu. OkuciaurensHoe pocdopurpoBanue. [IpenmyiiecTsa aspoO6HOro myTu oOMeHa BEIeCTB Mepes
aHa’poOHBIM. DPPEKTUBHOCTH IHEPTETUUECKOro oOMeHa. Peakiinu MaTpuyHoro cuHTe3a. [[pUHIUT KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO CHHTEe3a. Peanu3anus HacinencTBeHHONW HHpopMarun. [ eHeTHuecKkuii Ko, ero CBOMCTBa. TpaHCKPUIIHS — MAaTPUYHBIH
cunrte3 PHK. [IpuHIAIIBI TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTD, aHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTD. TpaHCIsIuUs 1 €€ 3Tarsbl.
VYyactue TpancnoptHeix PHK B 6mocunTese 6enka. Yenosus 6uocuntesa 6enka. Kogupoanne aMuHOKUCIIOT. Pois pubocom B
o6unocunTese Oenka. OpraHu3zalys reHoMa y MPOKapUoT U SYKapuoT. Perynsiiys akTHBHOCTH T€HOB Y IPOKapHOT. [ umoTe3a onepona
(®. XKako0, XK. Mano). Perynsiust oOMEeHHBIX ITpoIieccoB B KiieTke. Kiietounslii romeocTas. Bupycel — HekIeTouHbIe (POPMBI KU3HH U
obnurartHble mapa3uTbl. CTpoeHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. BupycHslie 3a001eBaHNs 4eI0BEKa,
*KUBOTHBIX, pacternit. CITN ], COVID-19, conmansHbie 1 MEIUIIMHCKUE TTPOOIeMbl. KIIeTOUHBIN UK, €T0 MePUOJIBI M PETYIISITHSI.
NuTepdaza n muto3. OcoOEHHOCTH POIECCOB, MPOTEeKarouX B nHTepdasze. [loaroroBka kieTku K aeneHuro. [IpecunreTnaeckuit
(TTOCTMHUTOTUYECKHI), CHHTETUYECKUI U IOCTCUHTETUYECKHH (IPEeMUTOTUYECKUH )ieproasl uHTepdas3sl. Matpuunslii cunte3 JJHK —
perukanys. [Ipunannne! perumnkanuu JJHK: koMmieMeHTapHOCTB, TOJIyKOHCEPBATUBHBIA CHHTE3, AHTUIAPAJIJIENBHOCTh. MeXaHu3M
permukanuu [JIHK. Xpomocomsr. Ctpoenune xpomocoMm. Temomepsl 1 Tetomepasza. XpoMOCOMHBIM Ha00p KJIETKU — KApUOTHII.
JIMTIIONAHBIHN U rarIonIHbIH Habopel XxpoMocoM. ['oMonoruyHbie XpoMocoMbl. [1o10BbIE XpOMOCOMEIL. [lenenne KIeTKH — MUTO3.
Craguu MUTO3a ¥ IPOUCXOAAIIME B HUX Ipouecchl. Tunbsl Muto3a. KaprokuHes 1 1UTOKUHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.
Perynauus Mutorndeckoro mukia kietku. [IporpaMmmupyemas kinerounas rubesnpb — arnonto3. OyHKIMOHAIbHAsI TEHOMUKA.
buonoruueckoe paznoodpaszue opranuzMoB. OJTHOKIETOYHBIE, KOJIOHHUATIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MbI. B3auMocBs3b yacTeit
MHOT'OKJIETOUYHOTO OpraHu3Ma. TkaHu, opraisl U cucTeMbl opraHoB. OpraHusMm Kak eauHoe 1enoe. [ omeocTtas. @opMbl pa3MHOKEHUS
OpraHu3MoB: Oecriosioe (BKIII0Uasi BEreTaTUBHOE) U MoJIoBoe. BHpl 6ecrionoro pasMHOXKEHHUs: TOYKOBAHUE, CIIOPYIIALIUS,
dbparmenTanus, kioauposanue. [TomoBoe pazmuokenue. [looBeie kieTkH, Wwin rametsl. Meiio3. Craauu meiio3a. [ToBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buosornyeckuii cMbIcii Mei03a U ITOJIOBOTO mpoiiecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKIIe
opranu3moB. [Ipen3aponsieBoe pazputue. 'ameTorenes y ®uBOTHBIX. [lomoBbIe jkene3pl. OOpa3oBaHuE U PA3BUTHE MOJOBBIX
kieTok. Cnepmarorenes u ooreHe3. CTpoeHHe MOJNIOBBIX KIIeTOK. OMIo0TBOPeHHE M SMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CIIOCOObI
OIJIOIOTBOPEHUS: HapyXHOE, BHyTpeHHee. [lapreHorenes. UHauBuayanbHOe pa3BuTUE Oprann3MoB (oHToreHes). Craauu
AMOpHOTreHe3a JKUBOTHBIX (Ha mpuMepe Jarymkh). Ipoonenne. Tunsr npodnerus. OcoOeHHOCTH APOOICHUS MICKOTTUTAIOIINX.
3apo/bIleBbIe TUCTKU (TaCTPYISAIHs). 3aKiIa/ika OpraHOB U TKAHEH M3 3apOABIIIEBBIX TUCTKOB. B3anMHoOe BiHsiHIE YyacTei
pa3BUBAIOIIETOCS 3apojibliia (AIMOpHOHATBHAS UHAYKLIKS). 3aKiIajKa IJIaHa CTPOCHHUS )KUBOTHOTO KaK Pe3yJIbTaT HepapXUUeCcKuX
B3aMMOJICHCTBHIA TCHOB. BiusiHIEe Ha YMOPHOHAIILHOE PA3BUTHE PA3IMUHBIX (PaKTOPOB OKpYXKaromiei cpenbl. PocT u pazButue
KUBOTHBIX. [TocTamOpronansHbIit iepuo. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢ Meramopdo30M y OECITO3BOHOYHBIX H
MMO3BOHOYHBIX )KMBOTHBIX. Bronornueckoe 3HadyeHue NpsiMoro U HEMpsIMOTO Pa3BUTHUSL, UX pACIPOCTpaHEHUE B pupoze. Tumsl pocra
KHUBOTHBIX. DAKTOPBI PETYISLUN POCTA )KUBOTHBIX U yesioBeka. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHS Y KMBOTHBIX U YEJIOBEKA.
[lepronst oHTOTEHE3a YenoBeka. PasMHOkeHNE U pa3BuTHe pacteHuil. ['ameToduTt u ciopodut. Meiio3 B )KU3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue Crop B mporiecce Mero3a. ['amerorenes y pacrenuid. Omio0TBOPEHNE U Pa3BUTHE PACTUTEIHHBIX
opranu3MoB. JIBoiHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHU3MBbI perysinun
oHtorenesa y pacrenuit u xkuBoTHeIX. [IPOBEPAEMBIE TPEBOBAHU A K ITPEAMETHBIM PE3VJIIbTATAM OCBOEHU A
OCHOBHOM OBPA30BATEJILHON ITPOI'PAMMGBI CPEJHEI'O OBILEI'O OBPABOBAHIMS HA OCHOBE U3MEHEHHOI'O
B 2022 I'. ®I'OC: YMeHue ycTaHaBIUBaTh B3aMMOCBS3H MEXTY CTPOCHHEM M (PYHKITUSMU: OPTaHOUIOB, KIIETOK Pa3HBIX TKaHEH,
OpraHaMH U CUCTEMaMU OPTaHOB y PACTEHHI, )KUBOTHBIX U YeJIOBEKa; MEXKIY dTarmamMu 0OMeHa BEIIeCTB; 3TalaMy KJIETOYHOTO 1IHUKJIa
Y J)KU3HEHHBIX IMKJIOB OPraHU3MOB; 3TallaMy SMOPHUOHAIILHOTO Pa3BUTH; TCHOTUIIOM U (PeHOTHUIIOM, (PEHOTHIIOM U (haKTOPaMU CPEJIbI
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O6I/ITaHI/I$I; mponeccaMu 3BOJTOIHH, ABMXKXYIIUMHA CUJIAMH aHTPOIIOI€HE3a; KOMIIOHCHTAMU PAa3JIMYHbIX SKOCUCTEM U
HpI/ICHOCO6HCHI/IHMI/I K HUM OPraHU3MOB.

I[TPOBEPSEMBIE DJIEMEHTBI COJAEPXKAHUMA: Knerka kak Ouosnorudeckas cucreMa. OpraHu3M Kak OMOJIOru4ecKasi CHCTeMa. 1
Cenexuus. buorexnonorus. [IPOBEPAEMBIE YMEHU S, BUJIbI JEATEJIbBHOCTU: MHoecTBEeHHBIN BBIOOD (C pUCYHKOM U 0e3
pucyska). [IPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUA (ITO KOAUDPUKATOPY ®UIIN): KneTtka — cTpyKTypHO-
(dyHKIMOHAIbHAs equHuIa )kuBoro. Mcropust otkpeitus kietku. Pabotsl P. T'yka, A. JleBenryka. Knerounas teopus (T. 1IBann, M.
[netinen, P. Bupxos). OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOW TE€OPHUH. MeTOIbl MOJISKYJIIPHON M KJICTOYHOW OHMOJIOTHH:
MHUKPOCKOIIUS, Xpomartorpadus, 3eKTpodopes, METOJ] MEYEHBIX aTOMOB, Au(depeHnraibHoe HeHTpudyrupoBanue,
KyJBbTUBUPOBaHHUE KJIETOK. XMMHUECKHI COCTaB KIETKU. MaKkpo-, MUKpPO- U YIBTPaMUKPOJIEMEHTH. Boa u e€ ponp kak
pacTBOpUTENIS, peareHTa, yuacTue B CTPyKTYPHUPOBAaHUH KJIETKH, TEIUIOPETYISU. MUHEpanbHbIe BENIECTBA KIETKH, UX
Ouonoruueckasi poib. Poib KaTHOHOB U aHHOHOB B KieTke. buonornueckue nmonumepsl. benku. AMUHOKUCIOTHBIA COCTaB OEIKOB.
CrpyxkTypsl OenkoBoit Monekysbl. [lepBuuHas cTpykTypa Oenka, nenTuIHas cBa3b. BropuuHas, TpeTUu4yHas, YeTBEPTUYHAS CTPYKTYPBI.
Henarypanus. CoticTBa 6enkoB. Kimaccugukanms 6enkoB. buonornueckue GpyHkum 6emkoB. YrieBoabl. MoHOCaxapuabl,
JUcaxapHibl, OJIMrocaxapubl U noiarcaxapuipl. OOImuK IIaH CTPOEHUS U PU3NKO-XUMUYECKHE CBOMCTBA YITIEBOJIOB.
buonoruueckue pynkiuu yrmesonos. Jlununsl. ['mapodunsHo-ruapodobusie cBoiicta. Knaccuduxanus nunuaos. Tpurmuuepusl,
¢bochonunuabl, BOCKH, crepouabl. buonornueckue pynkumu aunuos. Oo61me cBoiicTBa OMOIOrMUECKUX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTH K CaMO3aMbIKaHUI0, nonynponunaemocts. Hyknennosblie kuciorsl. JJHK n PHK. CrpoeHnne HykI1€eMHOBBIX KHCIIOT.
Hyxneoruast. [Ipunnun kommiementapHoctu. [pasuno Yapradgda. Crpyxrypa [JHK — nBoitHas cniupans. MecToHaxoxaeHHE U
ouonornueckue ¢pynkiuu JJHK. Buapt PHK. ®ynkiuu PHK B knetke.Ctpoenune monekynnbl AT®. Makpospruueckue CBs3HU B
Mmornekyine AT®. buonornueckue ¢pynkunu AT®. BoccraHoBeHHbIE TEPEHOCUNKH, UX QyHKIUH B KieTke. CekBeHupoBanue JTHK.
CrpykrypHas OMonorHs: OMOXUMUYECKUE U OMOPU3NISCKIE UCCIICIOBAHUS COCTaBa M MMPOCTPAHCTBEHHOW CTPYKTYPhI OMOMOJICKYII.
Tumne! k1€TOK: SyKapuoTHyeckas u npokapuoruueckas. CTpykTypHo(yHKIIMOHaIbHbIE 00pa3oBaHus KieTku. CTpoeHue
MpOKaprOTHYECKOM KieTku. Kiterounas creHka Oakrepuii u apxeil. OCOOEHHOCTH CTPOEHUS TeTepoTpo(dHON U aBTOTPOGHOM
MIPOKAPUOTUYECKUX KJIETOK. MecTo U posib MpoKapuoT B OuoneHo3ax. CtpoeHne 1 (pyHKIIMOHUPOBAHUE SyKApUOTHUECKON KIIETKH.
[Tna3marrueckas memOpana (rurazmaiemma). CTpyKTypa ria3MaTHieckoid MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTuIEeCKYI0
MeMOpaHy: nmaccuBHbIN (quddy3us, ooneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBINM aKTUBHBII TPAHCIIOPT).
[Momynponumaemocts MeMOpaHbl. PaboTa HaTpuiikaaneBoro Hacoca. DHIOIMUTO3: MUHOLIMUTO3, paronuros3. Jk3ounTto3. Kierounas
creHka. CTpykrypa 1 (QyHKIIMU KJIETOYHON CTEHKU pacTeHui, rpuboB. [luronnasma. Llutozoms. Llutockener. J{BuxKeHne UTOIIIA3MBbI.
Opranous! kietku. OgHOMEeMOpaHHbBIE OPTAHOU B KJIETKU: dHAoIUIa3Maruyeckas cethb (I1C), anmapat ['onbaxu, JIM30COMBI, HX
cTpoeHue 1 QpyHKuuu. B3anMocBs3s ogHOMEMOpaHHBIX OPraHou10B KIeTKU. CTpoeHue rpaHyisspHOro petukyiayma. CuHTes
pacTBopuMBIX OeiKkoB. CHHTE3 KJIeTOUHbIX MeMOpaH. [ tagkuii (arpanynspHbIii) HI0MIIa3MaTHUYECKUil peTuKy1yM. CekpeTopHas
¢ynkuus annapara ['onbxu. Tpancnopt BemiecT B KieTke. Bakyonu pactutenbHbIx kineTok. Kinerounstit cok. Typrop.
[TomyaBTOHOMHBIE OPraHOWABI KJIETKU: MUTOXOHAPHH, TUacTHAbL. CTpoeHne U (PyHKIIMH MUTOXOHAPUI 1 TuiacTul. [lepBuunsle,
BTOPUYHBIE U CJIOXKHBIE TUTACTUIBI (POTOCUHTEZUPYIOLIUX FYKAPUOT. XIIOPOIIACThI, XPOMOILIACTHI, TEMKOIIACThI BHICIIMX PACTEHUH.
HemeMm6pannbie opranouisl kiietku Ctpoenue U GyHKIIMH HeMEMOpPaHHBIX OpraHoU0B KieTKH. Pubocomel. MukpodumaMeHTHI.
MBpiteynsle kieTku. MukpoTpyO6ouku. Knetounsiit ieHTp. CTpoeHue U ABUKEHHE )KTYTUKOB U peCHHUYEK. MUKpOTpyOOuKH
uToruiasMel. Llertpuons. Sapo. O6onouka siipa, XpoMaTuH, KaproIUIa3Ma, SIPHIIIKH, X CTpoeHre U QyHKIMU. SnepHbIii OeKOBbBIi
Matpukce. [IpocTpaHcTBeHHOE pacioiokeHrue XpoMocoM B HHTep(ha3HoM siape. benku xpomarnHa — rucToHbl. KieTouHble BKIIOUEHUSI.
CpaBHuTeNbHAsA XapaKTEPUCTHUKA KIETOK 3YKapHOT (PacTUTEIbHOU, )KUBOTHOM, TPUOHOMN). ACCUMMIALINS U AUCCUMUIISIIUS — JIBE
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cTopoHbI MeTabomm3ma. Turbl oOMeHa BEemecTB: aBTOTPOPHBIN B reTepOTPOPHBIA. YUacTHe KUCIOpOaa B OOMEHHBIX MPOIIeccax.
DHepreTuueckoe odecneueHue kieTku: npespamienne AT® B 0OMeHHBIX nporieccax. GepMeHTATUBHBINA XapaKTep peakiui
KJIETOYHOTO MeTabonu3Ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MexaHU3M JeicTBus. Kopepmentsl. OTinnuunst GepMEeHTOB OT
HEOpPraHMYECKUX KaTalu3aropoB. belKku-akTuBaTopel U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT
paznuuHbIX (hakTopoB. [lepBUUHBIN CHHTE3 OPraHMYEeCKUX BellecTB B KiieTke. doTocunTes. Ponb xmopormiactoB B mpoiecce
¢dorocunTesa. CBeroBast u TeMHOBast pa3bl. [IpogykTuBHOCT oTOCHHTE3a. BiusiHue pa3nuuHbix (aKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHue porocuHTe3a. XeMoCHHTe3. Pa3Ho0Opa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUIUPYIOLTHE OaKTepHH,
KEJIe300aKTEPHH, CEpOOAKTEPHH, BOAOPOIHBIE OakTepun. 3HAUEHUE XeMOCHHTE3a. AHa pOOHbIE OpraHu3Mbl. Busl OpoxeHusl.
[TpomykThl OpOXKEHHUS U UX MCTIOIB30BAaHUE YETOBEKOM. AHAYPOOHBIE MUKPOOPTAaHU3MBI KaK 0OBEKTHl OMOTEXHOJIOTUH U BO3OYIUTENIN
Oone3Heil. ASpoOHbIe OpraHU3MBbl. JTaIbl SHEPreTHUecKoro ooMeHa. [logroroButenbHbli sTamn. [uKkonus — 6ecKUCIOpoIHOe
pacuiernieHle III0K03bl. bruonoruueckoe okucaeHne, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpHI B Tipolieccax OMOIOrHYECKOTO
okucnenus. Luxmmdaeckue peakun. OxucnurtensHoe hocdoprmupoBanne. [IpenmyiecTsa a3poOHOTO MyTH 00MEHa BEMIECTB Nepe/t
aHa’pOOHBIM. DPPEKTUBHOCTH FHEPTETUUECKOro oOMeHa. Peakiinu MaTpuyHOro cuHTe3a. [I[puHIUN KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO CUHTe3a. Peanu3anus HaciaencTBeHHOM nHopMaluu. ['eHeTHuecKkuii Ko, ero cBOMCcTBa. TpaHCKPUTIIUS — MATPUYIHBIN
cunte3 PHK. [IpyHIMIBI TpaHCKPUIIIMK: KOMILUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTD, ACHMMETPUYHOCTh. TpaHCIALuUs U €€ STalbl.
VYuactue Tpancnoptabix PHK B OnocunTese 6enka. YenoBus 6uocunTtesa 6enka. Koguposanne amuHokuCIOT. Portk pubocom B
O6uocunTese 6enka. Opranu3zalys reHoMa y MpOKapuoT U SyKapuoT. Perynsiys akTHBHOCTH I'€HOB Y IPOKapHoT. [ unoTe3a onepoHa
(d. XKaxob, XK. Mano). Perynsuust o0OMEHHBIX TpolieccoB B KieTke. KieTounslit romeocTtas. Bupychl — HeKneTouHbie (hOPMBI KU3HU U
oOnurarHble napa3uTbl. CTpoeHUEe MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. BupycHslie 3a001eBaHus 4eI0BEKa,
*KuBOTHBIX, pactenuit. CITN [, COVID-19, conmanbubie 1 MEIUIMHCKUE TTPOOIeMbl. KIIeTOUHBIN UK, €T0 MEPUOJIBI M PETYIISITHS.
Hutepdaza u muto3. OcoOEHHOCTH POLIECCOB, MPOTEeKaomux B uHTEpdase. [loaroroBka kieTku k aenenuto. [IpecunreTnyeckuit
(MOCTMUTOTUYECKUI), CHHTETUYECKUI M MOCTCUHTETHUECKHUM (IPeMUTOTUYECKUIA )ieproabl nHTepdasbl. Marpuunsii cuate3 JJHK —
perunkanusd. [puauuns! permkanuu JJHK: koMremMeHTapHOCTD, TOJIyKOHCEPBAaTUBHbBIN CUHTE3, AaHTUIIAPAJIEIBHOCTh. MexaHnu3M
permukarmu JTHK. Xpomocombl. Ctpoenue xpomocoM. TemoMepsl 1 TeroMepasa. XpoMOCOMHBIH HA0Op KIETKH — KAPHOTHIL.
JIMTIOUTHBIN ¥ TallJIONIHBINH HAaOOpBl XpoMocoM. ['omMonornaabie XpoMocombl. [1onoBbie XpoMocoMbl. JleieHne KIIETKH — MUTO3.
Cranuu MUTO32 U TPOUCXOAAIINE B HUX Mporecchl. Tumnbl MmuTo3a. KaprokuHes u nutokrnHes. buonornuyeckoe 3Hau€HNE MUTO3a.
Perynsmust MUTOTHYECKOTO IIMKIA KiIeTKU. [Iporpammupyemas kiieTouHast Tuoesns — anonto3. OyHKIMOHATbHASI TCHOMHUKA.
buonoruueckoe paznooOpasue opranu3MoB. OTHOKJIETOUHBIE, KOJJOHWAJIbHbIE, MHOTOKJIETOYHbIE OPTaHNU3Mbl. B3anuMocBs3b yacTeit
MHOT'OKJIETOYHOTO OpraHu3Ma. TkaHu, oprassl U cucTeMbl opraHoB. OpraHusM Kak eauHoe 1enoe. ['omeocrtas. @opMbl pa3MHOKEHUS
OpraHU3MOB: Oecrofioe (BKIIt04Yasi BEreTaTUBHOE) U MOJIOBOE. BH bl O€Cronoro pa3MHOXKEHHSI: TIOYKOBAHHE, CIIOPYIISIIHS,
¢parmenTanys, kaonupoBanue. [lonoBoe pasmuoxkenue. [lonoBsie KineTku, wiu rametsl. Meiio3. Cranun meiiosa. [ToBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bruosornueckuii cMbICII ME03a 1 MTOJIOBOTO mpoltecca. Meio3 U ero MeCcTo B )KU3HEHHOM LIUKJIE
opranusmMoB. [IpeazaponsieBoe pa3Butue. ['amerorenes y ®uBOTHBIX. [lomoBbIe sxene3pl. OOpa3oBaHUE M pa3BUTHE TTOJOBBIX
kietok. Ciepmarorenes u oorere3. CTpoeHHUe MONOBbIX KIETOK. OMIOA0TBOPEHUE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIIOOTBOPEHHUS: HAapyKHOE, BHyTpeHHee. [lapreHorenes. UHauBuayanbHOe pa3BUTUE OpraHn3MoB (oHTOreHes). Craaun
AMOpHOTeHe3a KUBOTHBIX (Ha puMepe Jisrymmkn). J{poonenne. Turbl npodnenus. OCOOCHHOCTH APOOICHHUS MICKOTUTAIONTHX.
3aponpIIeBbIe IUCTKH (TaCTPYIISIIHS ). 3aKiIaka OPraHOB U TKaHEH U3 3apOJIBIIIECBHIX JINCTKOB. B3anMHOe BiIusiHUE YacTei
Pa3BHUBAIOIIETOCS 3apObIia (SMOpHUOHANTbHAS MHAYKIIHS ). 3aKiIaKa IUIaHa CTPOSHUS )KMBOTHOTO KaK Pe3yabTaT HepapXUdecKux
B3aUMOJICICTBUI TeHOB. BiusHue Ha sMOpHOHATBFHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKpysKatoulei cpeasl. PocT u pasBurue
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KUBOTHBIX. [TocTamOpronansHbIit iepuo. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢ Meramopdo3oM y OECITO3BOHOYHBIX
MMO3BOHOYHBIX )KMBOTHBIX. Bronornueckoe 3HadyeHue NpsiMoro U HEMpsIMOTO Pa3BUTHUSL, UX pACIPOCTpaHEHUE B pupoze. Tumel pocra
KUBOTHBIX. DAKTOPHI PETYISIIIMKA POCTA KUBOTHBIX U YenoBeka. CTauu MOCTIMOPHOHATBHOTO Pa3BUTHSI Y )KMBOTHBIX M YEJIOBEKA.
[lepronst oHTOTEHE3a YenmoBeka. Pa3MHOkeHNE U pa3BuTHe pacteHuil. ['ameToduTt u ciopodut. Meiio3 B )KU3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue crop B mporecce Mero3a. ['amerorenes y pacrenuid. OmaioqoTBOPEHNE U Pa3BUTHE PACTUTEIHHBIX
opranu3MoB. JIBoiiHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHU3MBbI perysinun
OHTOT€HE3a Y pACTEHUM U )KUBOTHBIX. OCHOBHBIE T€HETUYECKUE TIOHITHUS M CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI, AJIJICJIbHBIE TEHBI,
aJIbTepHATUBHBIE IPU3HAKH, TOMUHAHTHBIM U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUACTAsI IMHUS, THOPUIBI, TEHOTHIT,
(denotun. OCHOBHBIE METO/IBI TCHETHKH: THOPUIOIOTHUECKUH, ITATOJIOTHYECKUI, MOJIEKYIIPHO-TeHETHIECKI. MOHOTHOpHIHOE
ckpemuBanue. [lepBrrit 3akoH Menaens — 3akoH equHo00pa3us ruOpua0B nepBoro nokoneHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHIes — 3aKOH PacIeIUIeHUs TpU3HaKoB. [{uTonorndeckne 0CHOBBI MOHOTHOPUIHOTO CKPEIIMBaHUs. [ MTOTe3a YHCTOTHI
ramet. AHaJIu3upyroliee ckpemuBanue. [IpomexyTouHblil Xapaktep HacaenoBanus. Paciienienue mpu3HaKkoB MPU HEMOITHOM
noMuHUpoBaHuU. [lurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH1emns — 3aK0OH He3aBUCHUMOTO HACJISOBAHUS TIPU3HAKOB.
[uTonoruveckue 0OCHOBBI TUTHOPHAHOTO ckpemuBaHus. CiemieHHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CuemneHHoe
HACJIEIOBAHUE TEHOB, HAPYILECHHUE CUEIICHHUS] MEXy T'€HaMU. XPOMOCOMHAasl TEOpHUs HACJIEICTBEHHOCTH. | €eHETHKA moJa.
XPOMOCOMHBII MEXaHU3M OIPEEICHUS 110J1a. AyTOCOMBI U IOJIOBbIE XPOMOCOMBL. [ OMOramMeTHBbIN U reTeporaMeTHbIH MoJl.
I'eneTnyeckas cTpykTypa MoJIoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CUEIVIEHHBIX € IOJOM. [ eHOTHI Kak LEJI0CTHAs! CUCTEMA.
[LneiioTponus — MHOXECTBEHHOE JEUCTBUE reHa. MHOXKECTBEHHBIN ajuienu3M. B3aumonecTere HealenbHbIX TEHOB.
Kommnemenrapuocts. Dnucra3. [lomumepus. BzanmoneiicTBue renotumna u cpeasl npu GopMupoBanuu ¢peHorumna. MisMeHInBoCcTh
Npu3HaKoB. KaueCTBEHHBIE U KOJTMYECTBEHHBIE TPU3HAKHU. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
MoaudukanuonHas n3aMeH4MBoCTb. Poib cpezibl B hopMupoBaHuU MOAUGPUKATMOHHON H3MeHUYUBOCTH. HopMma peakiinu npu3Haka.
Bapuanmonssliii psg u Bapuairriontast kpusas (B. Moranncen). CBoiicTBa Monu(UKaiMOHHONW M3MEHYMBOCTH. [ eHOTHIIHUECKast
M3MEHYUBOCTh. CBOWCTBA TEHOTUITUYECKOW N3MEHYMBOCTH. BUIbI TEHOTUITMYECKON M3MEHUNBOCTH: KOMOMHATUBHAS, MyTAllMOHHASL.
KomOuHnaruBHast ©13MEHUMBOCTH. Meli03 U 1OJI0BOI Mpoliecc — 0CHOBAa KOMOMHATUBHOM U3MEHUYUBOCTH. Pojib KOMOMHATHBHOMN
W3MEHYMBOCTH B CO3[JaHMH F€HETUYECKOTO Pa3HO0Opasus B Mpenesax 0JHOro Buaa. MyTannoHHas H3MEHUYUBOCTh. Buabl MyTanuii:
TeHHbIE, XPOMOCOMHbIE, TeHOMHbIE. CTIOHTaHHbIE U UHIYLIUPOBAHHBIE MyTallUU. SIepHbIE U LIUTOIUIA3MAaTUUYECKUE MYTaLlUU.
ComaTtudeckue U moyioBbie MyTaiuu. [[puurnHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTAaIMOHHOTO IMpoLecca. 3aKOH TOMOJIOTHYECKUX PSAJOB B HaciencTBeHHoM n3menunBoct (H.M. BaBunos). Buesaepnas
M3MEHYMBOCTh M HACJIEACTBEHHOCTh. KaprnoTun yenoBeka. MexayHapoaHas mporpaMmMa UCCIeI0BaHNs T€HOMA YenoBeka. Metoabl
W3yYEHHUS TeHETUKH YEJIOBEKa: TeHeaoTHYeCKUi, ONMM3HEIOBbIN, INTOTEHETHUECKHM, MOMYIAIMOHHOCTAaTUCTHUECKHM, MOJIEKYISPHO-
reHeTudeckuil. COBpeMEHHOE ONpeieIEHNE TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCJIE C
nomoinbto [11[P-ananuza. HacneactBennbie 3a00eBaHus YeloBeKa. | eHHbIE U XpOMOCOMHBIE O0JIE3HM YeloBeKa. boye3nu ¢
HAaCJIEACTBEHHOMN MPEAPACTIOI0KEHHOCTHI0. 3HAUEHHE MEINIINHCKON T€HETUKY B IPEIOTBPAILCHUH U JICYEHUN T'€HETUYECKUX
3a0oneBanuil ueaoBeka. CTBONIOBbIE KJIETKH. JlOMECTUKAIUS U CeNeKIUs. 3apoXKICHHE CeTeKIIUU U ToMecTukauu. Yuenue H.M.
Bagunosa o LleHTpax npoHCcX0XKACHUsT 1 MHOTOOOpa3usl KyJbTypHBIX pacTeHuil. Pojib cenexiuu B co30aHiK COPTOB PACTEHUH U
opoy )KUBOTHBIX. COPT, MOpo/a, IMTaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HaciencTBeHHOM n3meHunBocTy H.M. BaBuosa, ero
3HAYEHUE IS CEJICKITMOHHOM paOboThl. MeTobl CENeKITMOHHOM paboThl. MIcKycCTBEHHBIN 0TOOp: MacCOBBIN U MHIANBUTYAJIbHBIN.
Dranbsl KOMOWHAIIMOHHOM cenekuuu. McnpiTanue npon3BoauTeneii mo notoMcTBy. OTOOp MO T€HOTHITY € TIOMOIIBIO OIIEHKH (PeHOTUTIA
MIOTOMCTBA U 0TOOP 1O reHoTuny ¢ nomoinbio ananuza JJIHK. MickyccTBeHHBII MyTareHe3 Kak METOJ CEIEKIIMOHHOM paboThI.
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PannannoHHbIN 1 XUMHYECKUN MyTareHe3 Kak HICTOYHUK MyTallui y KyJIbTYPHBIX (hOpM OpraHu3MoB. Vcnoap30BaHre T€HOMHOTO
penakTupoBaHus U MeToA0B pekomOnHaHTHBIX JIHK nms momydyenus ucxonnoro marepuana s cenekuuu. [lomyyeHue monumnaonios.
BryTtpuBumoBas rudpunusanus. bau3kopoacTBEHHOE CKpENIMBaHKE, WM HHOPUIUHT. HeponcTBEeHHOE CKpEIIMBAHKE, UITH
ayTOpuauHr. ['etepo3uc u ero npuuuHsl. Mcnonas3oBaHue rereposuca B cesnekuuu. Otnanénnas rudpuauzanus. [peononenue
Oecrutoausi MEXXBUIOBBIX THOPHUIOB. JJOCTHKEHUS CENEeKIINHN PACTEeHUH U )KUBOTHBIX. OOBEKTHI, HCIIOIb3yeMbIe B OMOTEXHOJIOTUH, —
KJIETOYHBIE ¥ TKAHEBBIE KYJIBTYpPbl, MUKPOOPTAHU3MBI, UX XapaKTepUCTHKA. TpaaullMoHHass OMOTEXHOIOTUSA: XJIeOoTeYeHHE,
MOJTyYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOEINE. MHUKpOOHOIOrndeckuii cuaTe3. OObeKThl MEKPOOHOIOTHYECKIX TEXHOIOTUH.
[TpouzBoacTBO Oenka, aMHHOKHUCIIOT M BATAMUHOB. MICKYCCTBEHHOE OTUIOJJOTBOPEHHE. PEKOHCTPYKIIUS SIMIIEKIICTOK M KIIOHUPOBaHHUE
KUBOTHBIX. METOJ TpaHCIUIAHTALIUU SJep KIETOK. XpOMOCOMHAs U TeHHas HHkeHepusi. IcKycCTBEHHBIN CUHTE3 TeHa U
koHCTpyupoBanue pekomOouHanTHbeIX JIHK. JfocTrkeHus 1 mepcrneKTUBBI XPOMOCOMHOM U T€HHOM MHXKeHepUr. MeTuImHCKue
ouorexnonorun. Mcrnonp3zoBanue ctBosioBbiX KieTok. [IPOBEPSIEMBIE TPEBOBAHU A K ITPEJIMETHBIM PE3VJIbTATAM
OCBOEHU I OCHOBHOM OBPA30OBATEJILHOM I[TPOT'PAMMBI CPEJTHEI'O OBILIETO OFPABOBAHUSI HA OCHOBE
W3MEHEHHOTIO B 2022 I'. ®I'OC: YMeHHe BBIIENAT CyNIeCTBEHHbIE IPU3HAKU: CTPOEHHS BUPYCOB, KJIETOK MPOKAPHOT
9YKapUOT; OMHOKJIETOUHBIX M MHOTOKJIETOYHBIX OpPraHNU3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U OMOC(Ephl; CTPOSHHS OPTaHOB U
CHUCTEM OPTraHOB PACTEHHH, )KUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEAEATEIbHOCTH, TPOTEKAIOIINX B OPraHU3MaxX paCTEHUH,
KUBOTHBIX U YEJIOBEKA; OMOJIOTMYECKUX MPOIIECCOB: OOMEHA BEIIECTB (MeTaboIM3M), MH(POPMALIUHU U MTPEBPAILECHUS SHEPTHH,
OpoXkeHHsI, aBTOTPO(HOTO U TeTepOTPO(YHOTO TUTIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a, TaMeTOreHe3a,
AMOpHOreHe3a, ToOCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOKEHUS, HHIUBUIYaJILHOTO Pa3BUTHUS OpraHn3Ma (OHTOTeHEe3a),
B3aMMOJICHCTBHUS T€HOB, T€TEPO3UCA; IEHCTBUN NCKYCCTBEHHOTO 0TOOPA, CTAOMIIM3UPYIOLIETO, IBUXKYIIIETO M Pa3phIBAIOILETO
€CTECTBEHHOI0 0TOOpa; a/NIONATPUUECKOT0 U CUMIIATPUYECKOTO BU000pa30BaHUS; BIUSHUS JBUKYIIUX CHJ SBOJIIOLIMH HAa TEHO(POH T
MOMYJIALNN; TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpeJie OOMTaHUs, YepeJOBaHMsI HallpaBJIEHUH 3BOIIOIMHI; KPYyTOBOPOTA BELIECTB U
MOTOKA PHEPTUU B IKOCHCTEMAX.

I[TPOBEPSEMBIE DJIEMEHTBI COJAEPXKAHUA: Knerka kak Ouosnorundeckas cucreMa. OpraHu3M Kak OMOJIOrH4ecKasi CHCTeMa. 3
Cenekmus. buorexnonorus. [IPOBEPAEMBIE YMEHU S, BUbI JIEATEJIbBHOCTU: YcranoBineHue mocienoBaTeIbHOCTH (0e3
pucyska). [IPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUA (ITO KOAUDPUKATOPY ®UIIN): KneTtka — cTpyKTypHO-
(dyHKIMOHaIbHAs equHuLa )KkuBoro. Mcropust otkpeitus kietku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxos). OcHOBHBIE TIOJIOKEHUS COBPEMEHHOM KJIETOYHOW TE€OPHUH. METOIbl MOJISKYJIIPHON M KJICTOYHOU OHMOJIOTHH:
MHUKPOCKOIIHUS, XpoMmaTtorpadus, 3eKTpodopes, METO] MEYEHBIX aTOMOB, Au(depeHnnaibHoe HeHTpudyrupoBanue,
KyJbTUBUPOBaHHUE KJIETOK. XMMHUECKHM COCTaB KIETKU. MaKkpo-, MUKpO- U YIBTPaMUKPOJIEMEHTHI. Bosa u e€ poinp kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPyKTYPHUPOBAaHUH KJIETKH, TEIUIOPETYISU. MUuHEepanbHbIe BENIECTBA KIETKH, UX
Ouonoruueckasi poib. Poib KaTHOHOB U aHHOHOB B KieTke. buonornueckue nmonumepsl. benku. AMUHOKUCIOTHBIA COCTaB OEIKOB.
CrpykTypsl OenkoBoit Monekysbl. [lepBuuHas cTpykTypa Oenka, menTHIHas cBa3b. BropuuHas, TpeTU4yHas, YeTBEPTUYHAS CTPYKTYPBI.
Henarypanus. CoticTBa 6enkoB. Kimaccugukanms 6enkoB. buonornueckue GpyHkum 6emkoB. YraeBoabl. MoHOCaxapuabl,
JcaxapHibl, OJIMrocaxapubl U noiarcaxapuipl. OOIKi IIaH CTPOEHUS U PU3NKO-XUMUYECKHE CBOMCTBA YIIEBOJIOB.
buonoruueckue pynkiuu yrmesonos. Jlununsl. ['mapodunsHo-ruapodobusie cBoiicta. Knaccuduxanus nunuaos. Tpuriuiepuisl,
¢bochonunuabl, BOCKH, crepoubl. buonornueckue pynkumu aunuos. O061me cBoiicTBa OMOIOrHUECKUX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTH K CaMO3aMbIKaHUI0, nonynponunaemocts. Hyknennosbie kuciorsl. JJHK n PHK. Ctpoenne HykiIeMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun kommiementapHoctu. [pasuno Yapradgda. Crpyxrypa [JHK — nBoitHas cniupans. MecToHaxoxaeHHE U
ouonornueckue ¢pynkiun JJHK. Buapt PHK. ®ynkiuu PHK B knetke.Ctpoenune monekyinbl AT®. Makpospruueckue CBs3H B
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Mouekyine AT®. buonornyeckue Gpynkiuu ATD. BoccTtanoBneHHbIC TepeHOCUNKH, X QyHKIMH B KieTke. CekBennpoanue JTHK.
CrpykrypHas 6uonorus: OnoxumMudeckue 1 Onopu3ndecKre UCCIEIOBaHUs COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOIIEKYI.
Tumel KIETOK: 3yKapuoTHYecKas U pokapuotTudeckas. CTpyKTypHO(PYHKIIMOHAIbHBIE 00pa3oBaHus KIeTKH. CTpoeHue
MIPOKapUOTHIECKOM KieTKH. KieTounas crenka Oakrepuii u apxeidr. OcoOEHHOCTH CTPOEHUS TeTepoTPOGHON U aBTOTPOGHOU
MIPOKAPUOTUYECKUX KJIETOK. MecTo U pojib MpoKapuoT B OuoieHo3ax. CrtpoeHue U GyHKIIMOHUPOBAHNUE DYKAPUOTUYECKON KIIETKH.
[Tnazmaruyeckas MmemOpaHna (mnazManemma). CTpyKTypa Iia3MaTudeckoit MemOpaHbl. TpaHCIOPT BEHIECTB Yepes MiIa3MaTudecKyro
MeMOpaHy: maccuBHbIN (quddy3us, obneru€unas nudpysus), akKTUBHBINA (TIEPBUYHBIA U BTOPUYHBINA aKTUBHBIN TPAHCIIOPT).
[Tonmyniporuriaemocts MeMOpanbl. PaboTa HaTpuiiKaIneBoro Hacoca. DHAOIMTO3: MUHOIUTO3, haronuTo3. Jk301uTo3. Kinerounas
crenka. CTpykTypa u GyHKIIUH KJICTOUHON CTEHKH pacTeHui, rpuboB. [lutomnasma. [{lurozons. [{utockenet. JIBukeHHE ITUTOIIIA3MBI.
Opranouns! kietku. OgHOMEMOpaHHBIE OPraHOUIBI KIETKHU: dHAoIuIa3MaTtudeckas cetb (OI1C), anmapat ['onbmku, TM30COMBI, UX
cTpoeHue 1 GpyHKIMU. B3auMocBs3b 0HOMEMOpaHHBIX OPTaHOUOB KIeTKH. CTpoeHHe IpaHylIsIpHOTO peTukyiayma. CHUHTE3
pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ Tankuii (arpaHyIsSIpHBIi) SHIOIIa3MaTHIEeCKUN peTUKYITyM. CeKpeTopHast
¢dbynkuus anmapara ['onpmku. Tpancropt BemecTB B KiieTke. Bakyonn pactutenbHbIX KieToK. Knetounsrnii cok. Typrop.
[TomyaBTOHOMHBIE OpTaHOUBI KIETKU: MUTOXOHIPHUH, MIacTuibl. CTpoeHne u GyHKIIMH MUTOXOHAPUH U minacTul. [lepBuunsie,
BTOPUYHBIE U CIIOKHBIE TUIACTHIBI (POTOCHHTE3UPYIOIIMX 3yKapUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIGHKOIUIACTHI BBICUINX PACTCHUH.
HememOpannsie opranons! kietkn CtpoeHue u GyHKIUN HEMEMOpPaHHBIX OPTaHOUIOB KIeTKH. PubocoMbl. MUKpOQMIaMEeHTHI.
Mprieunsie k1eTkd. Mukpotpyoouku. Kierounsiii neHTp. CTpoeHue 1 ABMKEHHUE )KTYTHKOB M peCHIUYEK. MUKPOTpyOOUKH
uutorasmel. Llentpuons. SAapo. Obonouka sapa, XpoMaTHH, KApUOILIA3Ma, SIAPBIIIKY, UX CTPOCHUE U PYHKUIUU. SIIepHbII OENKOBBIi
Marpukc. [IpocTpaHcTBEHHOE pacmoiokeHne XpoMocoM B nHTepdazHoM sape. benku xpomariuHa — rucToHbl. KieTouHble BKIIOUSHHS.
CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK SYKapHOT (PaCTUTEIHHOM, JKUBOTHOH, TPUOHOM ). ACCUMMIIALINS ¥ TUCCUMUIISLINS — JBE
cTopoHBI MeTabonmm3ma. Turbl oOMeHa BemecTB: aBTOTPOPHBIN B reTepOTPOPHBIA. YUacTHe KUCIOpoaa B OOMEHHBIX MPOIIecCcax.
DHepreTudeckoe odecneueHue kKieTku: npespamienne AT® B 0OMeHHBIX nporieccax. @epMeHTATUBHBINA XapaKTep peakiui
KJIETOYHOTO MeTabonu3Ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MexaHU3M JeicTBus. Kopepmentsl. OTinnuuns GepMeHTOB OT
HEOpraHMYECKUX KaTalu3aropoB. benKku-akTuBaTopel U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT
pa3nuuHbIX (hakTopoB. [lepBUUHBIN CHHTE3 OPraHMYEeCKUX BenlecTB B KiieTke. doTocunTes. Ponb xmopormiactoB B mporecce
¢dorocunTesa. CBeroBas u TeMHOBast pa3bl. [IpogykTuBHOCTE hoTOCHHTE3a. BiusiHue pa3nuuHbix (aKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHue porocuHTe3a. XeMoCHHTE3. Pa3Ho0Opa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUIHPYIOLTHE OaKTepHH,
KEJIe300aKTEPHH, CEpOOAKTEPHH, BOAOPOIHBIE OakTepun. 3HAUEHUE XeMOCHHTE3a. AHa pOOHbIE OpraHu3Mbl. Busl OpoxeHusl.
[TpomykThl OpOXKEHUS U UX MCTIOIB30BAaHUE YETOBEKOM. AHAIPOOHBIE MUKPOOPTAHU3MBI KaK 0OBEKTHl OMOTEXHOJIIOTUH U BO3OYIUTEIIN
Oone3neil. ASpoOHbIe OpraHU3MBbl. JTalbl SHEPreTHUEecKoro ooMeHa. [logroroButenbHbli sTan. [ukonus — 6ecKUCIOpoIHOe
pacuiernieHle III0K03bl. bruonoruueckoe okucaeHne, WM KJIETOYHOE JbIXxaHue. Poiib MUTOXOHIpHI B Tipolieccax OMOIOrMYECKOTO
okucnenus. Luxmmdeckue peakun. OxucnurensHoe hochoprmupoBanne. [IpenmyiecTsa a3poOHOTo MyTH 00MEHa BEMIECTB Nepe/t
aHa’pOOHBIM. DPPEKTUBHOCTH FHEPTETUUECKOro oOMeHa. Peakiinn MaTpuyHOro cuHTe3a. [I[puHIUMI KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO CUHTe3a. Peanusanus HaciencTBeHHOM nHopMaluu. ['eHeTH4ecKuil Ko, ero cBOMCTBa. TpaHCKPUTIIUS — MATPUYHBIN
cunte3 PHK. [IpyHIMIBI TpaHCKPUIIIMK: KOMILUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTh, ACHMMETPUYHOCTh. TpaHCIALuUs U €€ STalbl.
VYuactue Tpancnoptabix PHK B OnocunTese 6enka. YenoBus 6unocunaTtesa 6enka. Koguposanne amuHokHCIOT. Ports pubocom B
O6uocunTese 6enka. Opranuzalys reHoMa y IPOKapuoT U SyKapuoT. Perynsiiys akTHBHOCTH T'€HOB Y IPOKapHoT. [ umoTe3a onepoHa
(d. XKaxob, XK. Mano). Perynsuust 0OMEHHBIX TpolieccoB B KieTke. KieTounslit romeocTtas. Bupychl — HeKneTouHbie (hOPMBI KU3HU U
obnurarHble napa3uTbl. CTpoeHUEe MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. BupycHslie 3a001eBaHus 4eI0BEKa,
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*KUBOTHBIX, pacternit. CITU ], COVID-19, conmanpHbie 1 MEIUIIMHCKUE TTPOOIeMbl. KIIeTOUHBIN UK, €T0 MePUOJIBI M PETYIISITHSI.
NuTepdaza n muto3. OcoOeHHOCTH TPOIECCOB, MpoTeKarouX B nuHTepdasze. [loaroroBka kieTku K aeneHuro. [IpecunreTnaeckuit
(TTOCTMHUTOTUYECKHI), CHHTETUYECKUI U IOCTCUHTETUYECKHH (IPEeMUTOTHYECKUH )ieproasl uHTepdas3pl. Matpuunslii cunte3 JJHK —
perukanuys. [Ipunanune! perumnkanuu JJHK: koMmieMeHTapHOCTB, TOJIyKOHCEPBATUBHBIA CHHTE3, AHTUIAPAJIJIENBbHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomsr. Ctpoenue xpomocoMm. Temomepsl U Tetomepasa. XpoMOCOMHBIM HA00p KJIETKU — KApUOTHII.
JIMTIIONAHBIN U rarmIonIHbIH Habopsl XxpoMocoM. ['oMonoruyHbie XpoMocoMbl. [1o10BbIE XpOMOCOMEIL. [lenenne KIeTKH — MUTO3.
Cranuu MUTO32 U TPOUCXOASAIINE B HUX Mporiecchl. Tumnbl MmuTo3a. KaprokuHes u nuTokuHe3. bruonornieckoe 3Hau€HUE MUTO3a.
Perynsiius MutoTHUeCKOro NKMKIIA KIETKHU. [Iporpammupyemast kiierouHas ruoesns — anonrto3. OyHKIMoHaIbHas TCHOMUKA.
buonoruueckoe paznoodpasue opranuzMoB. OJTHOKIETOYHBIE, KOJIOHHUATIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MbI. B3auMocBs3b yacTeit
MHOT'OKJIETOUYHOTO OpraHu3Ma. TkaHu, opraHsl U cucTeMbl opraHoB. OpraHusMm Kak eauHoe 1enoe. [ omeocTtas. @opMbl pa3MHOKEHUS
OpraHu3MOB: Oecrofioe (BKII0Yasi BETETAaTUBHOE) U MOJIOBOE. BHIbI O€CIoNoro pa3MHOXKECHHS: TIOYKOBAHKE, CIIOPYIISIIHS,
(dparmenTanus, kioauposanue. [Tomosoe pasmuokenue. [lomoBeie kiteTku, wim rametsl. Meiio3. Craauu meiio3a. [ToBencane
xpoMmocoM B Mero3e. Kpoccunrosep. buosornyeckuii cMbIcii Mei03a 1 IOJIOBOTO mpoiiecca. Meio3 U ero MeCTo B )KU3HEHHOM IIHUKJIe
opranu3moB. [Ipen3aponsimieBoe pazputue. 'ametorenes y xuBOTHBIX. [lomoBbIe jxene3pl. OOpa3oBaHuE U PA3BUTHE MOJOBBIX
kietok. Ciepmarorenes u oorere3. CTpoeHHUE MONOBLIX KIETOK. OIMIOA0TBOPEHUE M SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIJIOIOTBOPEHUS: HapyXHOE, BHyTpeHHee. [lapreHorenes. UHauBuayanbHOe pa3BuTUE Oprann3MoB (oHToreHes). Craauu
AMOpHOreHe3a JKUBOTHBIX (Ha mpuMepe JarymkH). Ipoonenne. Tunsr npodnerus. OcoOeHHOCTH APOOICHUS MICKOTTUTAIOIINX.
3apo/bIleBbIe TUCTKHU (TaCTPYISAIHs). 3aKiIa/ika OpraHOB U TKAHEH M3 3apOABIIIEBBIX TUCTKOB. B3anMHoOe BiHsiHIE YyacTei
Pa3BHUBAIOIIETOCS 3apOJbIIIa (AMOPUOHANBHAS MHIAYKIIHS ). 3aKJIaKka TUIaHa CTPOSHUS YKHBOTHOTO KaK PE3yIbTaT HepapXUIeCKUX
B3aMMOJICHCTBHIA TCHOB. BiIusiHIEe Ha YMOPHOHAIILHOE PA3BUTHE PA3IMUHBIX (PaKTOPOB OKpYKaromiei cpenbl. PocT u pazButue
KUBOTHBIX. [TocTamOpronansHbIit iepuoz. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢ Meramopdo30M y OECITO3BOHOYHBIX H
MMO3BOHOYHBIX )KMBOTHBIX. Bronornueckoe 3HadyeHue npsiMoro U HEMpsIMOTO Pa3BUTHUSL, UX pACIpOCTpaHEHUE B pupoze. Tumel pocra
KUBOTHBIX. DAKTOPHI PETYISIIIMKA POCTA KUBOTHBIX U YyenoBeka. CTauu MOCTIMOPHOHATBHOTO Pa3BUTHSI Y )KMBOTHBIX M YEJIOBEKA.
[lepuonst oHTOTEHE3a YenoBeka. PasMHOkeHNe U pa3BuTHe pacteHuil. [lameToduTt n ciopodut. Meiio3 B )KM3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue cCrop B mporecce Mero3a. ['amerorenes y pacrenuid. OmiojoTBOPEHNE U Pa3BUTHE PACTUTEIHHBIX
opranu3MoB. JIBoiHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHuE U pa3BUTHE CeMEHH. MeXaHU3MBbI perysiun
OHTOT€HE3a Y pPACTEHUM U )KUBOTHBIX. OCHOBHBIE T€HETUYECKUE TIOHITHUS M CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI, aJIJIEJIbHBIE TEHBI,
aJbTepHATUBHBIE IPU3HAKH, TOMUHAHTHBIM U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YACTAsI IMHUS, THOPUIBI, TEHOTHIT,
(dhenotun. OCHOBHBIE METO/IBI TCHETHKH: THOPUIOIOTHUECKUH, ITATOJIOTUYECKUI, MOJIEKYIIPHO-TeHETHIeCKI. MOHOTHOpHIHOE
ckpemuBanue. [lepBrrit 3akoH Menens — 3akoH equHo00pa3us ruOpua0B nepBoro nokoneHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHJIeIs — 3aKOH PacIeIUIeHUs pU3HaKoB. [{uTonorndeckne 0CHOBBI MOHOTHOPUIHOTO CKPEIIMBaHus. [ MTOTe3a YHCTOTHI
ramer. AHaju3upylouee ckpenuBanue. [IpomexyTounslii xapakTep HacieoBaHus. Paciienyienue nNpru3HakoB NPy HEMOJIHOM
noMuHUpoBaHuU. JlurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHiemns — 3aKOH He3aBUCHUMOTO HACIISOBAHUS TTPU3HAKOB.
[uTonoruveckue 0OCHOBBI TUTHOPHUAHOTO ckpemuBaHus. ClermieHHoe HacienoBanue npu3HakoB. Pabotel T. Moprana. CuemieHHoe
HacJe0BaHUE T€HOB, HAPYIICHUE CIIETUICHHS MEX1y TeHaMH. XPOMOCOMHAs TEOPUS HACleICTBeHHOCTH. [ eHeTuka mnosna.
XPpOMOCOMHBII MEXaHU3M OIPEEICHUS 110J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. [ OMOramMeTHBbIN U reTeporaMeTHbIH MoJl.
I'eneTnyeckas cTpykTypa MoJIoBbIX XpoMocoM. HacienoBanue npu3HakoB, CUEIUVIEHHBIX € IOJOM. [ €HOTHI KakK LEJIOCTHAs! CUCTEMA.
[LneiioTponus — MHOXECTBEHHOE JEUCTBUE reHa. MHOXKECTBEHHBIN ajuienu3M. B3aumonecTere HealenbHbIX TEHOB.
Kommnemenrapuocts. Dnucras. [lomumepus. BzanmoneiicTBue renorumna u cpeasl npu GopMupoBanuu ¢peHorumna. MisMeHInBoCTh
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npu3HaKoB. KayecTBeHHbIE U KOJTMYECTBEHHBIE IPU3HAKKU. BUAbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS! U HACIICCTBEHHAS.
MoaudukanuonHas n3MeHYMBOCTb. Polb cpefibl B (hopMupoBaHUU MOAU(PUKAITMOHHON H3MEHYUBOCTH. HopMma peakiinu npu3HaKa.
Bapuanmonssiii psig u Bapuarontasi kpusasi (B. Moranncen). CBoiicTBa MOnu(UKAIIMOHHONW U3MEHYMBOCTH. [ eHOTHIIHUECKas
M3MEHYMBOCTH. CBOMCTBA TEHOTUITUYECKON M3MEHUYMBOCTU. BB TEHOTUTTHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MYTAIIHOHHAS.
KombOuHaruBHas ”3BMEHUMBOCTh. MeH03 U TTOJIOBOH MIPOIIeCC — 0CHOBAa KOMOMHATUBHON M3MEHUMBOCTH. PO KOMOMHATUBHOM
M3MEHYUBOCTH B CO3[JaHUH T€HETUYECKOTO Pa3HOOOpasus B Mpeesax oJHOro Buaa. MyTannoHHas H3MEHUYUBOCTh. BUbl MyTannii:
TeHHBIE, XPOMOCOMHbIE, TeHOMHbIE. CITIOHTAaHHBIE U UHIYIUPOBAHHBIE MyTalluU. SIepHbIE U IUTOIUIA3MAaTHUYECKUE MYTallUU.
ComaTudecKkue U MmoJiIoBbie MyTaluu. [[puurHbI BOBHUKHOBEHUSI MyTaliuii. MyTareHsl U UX BIMSHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHON n3aMenunBoctu (H.W. BaBuioB). Baesinepras
M3MEHYMBOCTh M HACJIEACTBEHHOCTh. KapuoTun uenoBeka. MexayHapoaHas mporpaMma UCCIeI0BaHUs T€HOMA YenoBeka. MeToabl
W3YyYCHUS TCHETUKH YEJIOBEKa: TeHEeaIOTUIECKUH, ONM3HETIOBIN, IUTOTEHETHYECKHM, OMYIIIIMOHHOCTATUCTHYECKHHI, MOJICKYISIPHO-
reHeTndeckuii. COBpeMEHHOE ONpeieTIeHNE TeHOTHUTIA: TTIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHNE, B TOM YHUCJIE C
nomompto [11[P-ananu3a. HacneacTBennbie 3a001eBaHus YeloBeKa. | eHHbIE 1 XpOMOCOMHBIE OO0JIE3HH YeoBeKa. boye3nu ¢
HAaCJEeACTBEHHOM MPEapaclOI0KEHHOCTHI0. 3HAU€HUE MEIUIIMHCKON T€HETUKHU B IPEIOTBPAIICHUH U JICYEHUN T'€HETUYECKUX
3aboneBanuit yenoBeka. CTBOJNIOBBIC KJIETKH. JlOMECTUKAIUS U CeNeKIHs. 3apOXKICHHUE CeTEKIIUU 1 ToMecTukanun. Yuenue H.M.
BasuiioBa o LleHTpax npoucxoxieHus 1 MHOrooOpa3us KyJbTypHbIX pacTeHui. Ponb cenekunu B Co31aHuu COPTOB PACTEHUHN U
nopoJ1 ’KUBOTHBIX. COPT, mopoza, mTaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HacieACTBeHHOM n3MeHunBoctu H.M. BaBuiosa, ero
3HAYEeHHE I CEJICKIIMOHHON paboThl. MeTOombI ceneKIIMOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIN M MHIUBUIYaTbHBIN.
Dranbsl KOMOWHAIIMOHHOM ceneknuu. McnpiTanne mpon3BoauTeNnei mo mnoToMcTBy. OTOOp 1O TEHOTHITY C TIOMOIIBIO0 OIICHKH (heHOTHUTIA
MIOTOMCTBA U 0TOOp 1O reHoTuiy ¢ nomoiisko aHanusza JJHK. MckyccTBeHHBIN MyTareHe3 Kak METO/] CEIEKIIMOHHOW padoTBhI.
PannannoHHbIN 1 XUMHYECKUN MyTareHe3 Kak HICTOYHUK MyTallui y KyJIbTYPHBIX (hOpM OpraHu3MoB. Vcnoap30BaHre T€HOMHOTO
penakTupoBaHus U MeToA0B pekomOnHaHTHBIX JIHK nms momyyenus ucxonnoro marepuana s cenekuuu. [lomyyeHue monumnionios.
BryTtpuBumoBas rudpunusanus. bIu3kopoacTBEHHOE CKpENIMBaHKE, WM HMHOpUIUHT. HepoIcTBEeHHOE CKpEIIMBAHKE, WITH
ayTOpunuHr. ['erepo3uc u ero npuuuHel. Mcnons3oBanue rereposuca B cenekuuu. Otaanéunas rudpuausanus. [Ipeononenue
Oecrutoausi MEXXBHUIOBBIX THOPHUIOB. JJOCTHKEHNUS CENEeKIINHN PACTeHUH U )KUBOTHBIX. OOBEKTHI, UCIIONIb3yeMbIe B OMOTEXHOJIOTUH, —
KJIETOYHBIE ¥ TKAHEBBIE KYJIBTYpPbl, MUKPOOPTAHU3MBI, UX XapaKTepUCTHKA. TpaauliioHHas OMOTEXHOIOTUSA: XJIeOoTeYeHHE,
MOJTy4eHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOEINE. MHUKpOOHOIorndeckuii cuaTe3. OObeKThl MEKPOOHOIOTHYECKIX TEXHOIOTUH.
[TponsBoACTBO OENTKa, aMHHOKHCIIOT U BUTAMUHOB. VICKyCCTBEHHOE OTUIOOTBOPEHHE. PEKOHCTPYKIIHS SUIIEKICTOK H KIIOHUPOBAHUE
YKUBOTHBIX. MeTO/ TpaHCIIIaHTALKHU sAJIep KIETOK. XpOMOCOMHAs M T€HHasl MHKeHepHsl. FICKyCCTBEHHBII CUHTE3 reHa 1
koHCTpyupoBanue pekomouHanTHbeIX JIHK. JfocTrkeHus 1 mepcrneKTUBbI XpOMOCOMHOM U T€HHOM MHXKeHepUr. MeauImHCKue
ouorexnonorun. Mcrnonp3oBanue ctBosioBbiX KieTok. [IPOBEPSIEMBIE TPEBOBAHU A K ITPEJIMETHbBIM PE3VJIbTATAM
OCBOEHU I OCHOBHOM OBPA30OBATEJILHOM I[TPOT'PAMMBI CPEJTHEI'O OBILIETO OFPABOBAHUSI HA OCHOBE
N3MEHEHHOTO B 2022 I ®I'OC: YMeHue BIageTh CHCTEMOH OHOIOTHYEeCKUX 3HAHUH, KOTOpasi BKJIFOYAET: OCHOBOIOJIAraronue
OHMONOrHUeCKHe TEPMHUHBI M TIOHATHS (KU3Hb, KJIETKa, TKaHb, OPTaH, OPTaHU3M, BH/I, Oy, SKOCUCTeMa, OHOIIeHO03, Onocdepa;
MeTaboIu3M, TOMEeOCTa3, KIETOYHbIM UMMYHUTET, OMOCUHTE3 Oellka, OMOMOIUMEpHI, IUCKPETHOCTD, CAMOPETYIIALNS,
CaMOBOCIIPOM3BEICHNE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE); OMOJIOTUYECKUE TCOPUU:
kinetounasa treopusd T. [lIBanna, M. IlInelinena, P. BupxoBa; kinoHanbHOCeneKTUBHOr0 umMmyHurera I1. Dpnaux, M1.1. Meunukona,
XpOMOCOMHas Teopus HacieAacTBeHHOCTH T. Moprana, 3akoH 3apojsiiieBoro cxonctsa K. bapa, sBomtonmonnas teopus Y. [lapBuna,
CHHTETHYECKasi TEOpHs IBOJIONNH, Teopus anTpornorenes3a Y. Jlapsuna; Teopus 6uoreonenos3a B.H. Cykauéna; yuenus H.U.
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BasumoBa — o neHTpax MHOTOOOpa3Hsl M MPOUCXOKIEHUS KyIbTypHbIX pacTteHui, A.H. CeBepiioBa — 0 My TsIX U HAIIPaBICHUSIX
sBomtonuu, B.W. Bepnaackoro — o 6uocdepe); 3akoHbI (€AMHOOOPa3Usi TOTOMKOB IMEPBOTO MOKOJICHHUS, PACIICIUICHUS TPU3HAKOB,
HE3aBUCHUMOI0 HAcCJeI0BaHUs Mpr3HaAKoB . MeHens; CuenaeHHOro HaclieJOBaHUsl TPU3HAKOB U HAPYLIEHUs CUEIJICHUs: TeHOB T.
Moprana; roMOJIOTHYECKHX PSAIOB B HacieAcTBeHHOW n3MeHunBoct H.M. BaBunoBa; reneTnueckoro pasHoBecus k. Xapau u B.
Baitn6epra; 3aponsimeBoro cxoncta K. bapa; ouorenerndeckoro 3akona 2. ['ekkenst, @. Mrosuiepa); TpUHIUIIBI (YUCTOTHI TAMET,
KOMITJIEMEHTapHOCTH );ipaBuia (MuHumyma FO. JInOuxa, sKonorudeckoil mupaMuabl Yuces, OMOMacChl U SHEPTHH );TUTIOTE3bI
(xoanepBarHoii A.W. Onapuna, nepsuaHorooynsona JIx. Xonaeitna, mukpochep C. @okca,pubo3uma T. Uek).

I[MTPOBEPAEMBIE DJIEMEHTBI COAEPXAHUMA: MuorooGpasue opranuzmos. [ pu6si, Pactenus. XKusotusie. [IPOBEPSAEMBIE 1
YMEHUSA, BUJIbI AEATEJIBHOCTU: 3AHJAHUE C PUCYHKOM. ITPOBEPAEMBIE DJIEMEHTBI COLEPXKAHUA (ITO
KOAND®UKATOPY ®OUIIN): CoBpemenHas cucteMa oprannyeckoro Mupa. [IpuHnuns! kiaaccudukaiuy opranuzMoB. OCHOBHBIE
crcTeMaTn4yeckue rpymnibl Oprann3MoB. OCOOEHHOCTH CTPOSHMSI U )KU3HEAEATEIbHOCTH OJHOKIETOUHBIX OPraHU3MOB. /IBrkeHue
OZTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KIyTUKOBOE, pecHUYHOE. [ dy3us ra3oB uepe3 NOBEpXHOCTh KIEeTKU. [Iutanue
opranu3moB. Beigenenue y opranu3smoB. COKpaTUTEIbHbIE BAKyOIH. 3allUTa Y OJHOKJIETOYHBIX OPTaHu3MOB. Pazapaxumocts y
OJTHOKJIETOUHBIX Oopranu3MoB. Takcucel. [{ucTtel mpocreiimux. bakrepun, apxeu, OTHOKIETOUHbIE IPUOBI, OJHOKIIETOYHBIE BOJOPOCIIH,
npyrue npotuctel. Criopsl 6akrepuii. Kononuanbable opranu3Mbl. TkaHu pacTeHU. TUIbl pacTUTEIbHBIX TKAaHEH: 00pa3oBaresbHas,
MOKPOBHAs, IPOBOASAIIAs], OCHOBHAs, MexaHn4ecKast. OcOOeHHOCTH CTpOeHUs, PyHKIMIA U pacroNIoKeHHs TKaHel B opraHax
pactenuii. Opransl pacTeHUi. BereratuBHble ¥ reHEpaTUBHbBIE OPraHbl pacTeHUH. TpaHCIOPTHBIE CUCTEMBI pacTeHU. JlpIxaHue
pacrenuii. [Intanne pactenuit. [lononienue Boabl, yIIIEKACIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUAMU. Beiienenue y
pacTeHuid. Pa3npakuMocCTh U perynsauus y pacTeHui. PocToBele BeniecTBa U UX 3Ha4eHUE. [[BUKEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPOIN3MBI M HACTUU. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna. Cpencrsa nacCUBHOW M XUMHUUYECKON 3aIUThl. DUTOHIUBI.
Omnopa tena opranu3zmoB. Kapkac pactenuii. TkaHU )KMBOTHBIX M YeTOBEKa. THUIBI dKUBOTHBIX TKAHEW: SMIUTETUATbHAS,
COEMHUTEINbHAs, MbllIIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUS, GYHKIMNA U PACIIONIOKEHHUS TKAaHEH B OpraHax »KHUBOTHBIX U
yestoBeka. Opransl ¥ CHCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPraHOB. MHOIOKJIETOUHBIE )KUBOTHBIE. O1IOpa Tena
opranu3moB. CKeJleT MHOTOKJIETOUHBIX KUBOTHBIX. HapyKHbINM ¥ BHYyTPEHHUN CKEJET. 3alUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX.
[ToxpoBbI ¥ X PON3BOIHBIE. BHYTpUIIONIOCTHOE U BHYTPUKIIETOYHOE NUIIEBapeHue. TpaHCIOPT BEIMIECTB Y )KMBOTHBIX.
KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX. J[pIXaHUE )KMBOTHBIX. /[pIXaHNe MO3BOHOYHBIX JKUBOTHBIX. JlbIXaTeNbHAs MOBEPXHOCTh. MEXaHN3M BEHTWIALIUN JIETKUX Y
NITUL U MJIEKOIIUTAOLIUX. DBOIIOIMOHHOE YCIOKHEHNE CTPOEHUS JIETKHUX IT03BOHOYHBIX JKUBOTHBIX. [ITaHME MO3BOHOUHBIX
AKUBOTHBIX. OpraHs! BblienaeHUs. CBs3b MTOJOCTH T€JIa ¢ KPOBEHOCHOM U BBIJEIUTENBHON CUCTEMaMU. BhiienieHre y N03BOHOUHBIX
XKUBOTHBIX. HepBHast cuctema u peduiekTopHas peryasius y *UBoTHEIX. HepBHas cuctema u e€ otaensl. OTaensl FOJIOBHOTO MO3Tra
ITO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCJIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. BO3HMKHOBEHME U HBOJIIOLIUS
conmanbHoro noseacHus >kuBoTHLIX. [IPOBEPSIEMBIE TPEBOBAHU S K ITPEJIMETHBIM PE3VYJIETATAM OCBOEHUA
OCHOBHO OBPA30BATEJILHON ITPOI'PAMMBI CPEJHEI'O OBILEI'O OFPABOBAHIS HA OCHOBE U3MEHEHHOI'O
B 2022 . ®I'OC: ChopMupoBaHHOCTh YMEHUS BBIJIEISTH CyIIE€CTBEHHbIE PU3HAKH BUPYCOB, KJIETOK ITPOKAPHOT U 3YKapHOT;
OZHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BU/I0B, OMOT€0IIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB 0OMEHA BELIECTB U
[IpEeBpaILEHHs SHEPTHH B KJIETKE, OTOCHHTE3A, IUIACTUYECKOTO M SHEPreTHYeCKOro oOMeHa, XeMOCHHTEe3a, MUTO3a, Melo03a,
OIJIOZIOTBOPEHUS], Pa3BUTHS U Pa3MHOXXCHHUSI, HHAUBUIYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHes3a), 00phObI 3a CyIIeCTBOBAHHE,
€CTECTBEHHOro 0TOOpa, BU1000pa30BaHMsl, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpesie OOUTaHus, BIUSIHUS KOMIIOHEHTOB YKOCHUCTEM,
aHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U MPEBPALEHUs SHEPTUU B Onocdepe.
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I[MTPOBEPAEMBIE DJIEMEHTBI COAEPXAHUMA: MuorooGpasue opranuzmos. [ pu6sl, Pactenus. XKusotusie. [IPOBEPSAEMBIE 2
YMEHUSA, BUJIbI AEATEJIBHOCTU: Ycranosnenue coorserctus. [IPOBEPAEMBIE QJIEMEHTBI COAEPXKAHUA (110
KOAND®UKATOPY ®OUIIN): CoBpemenHas cucteMa oprannyeckoro Mupa. [IpuHiuns! kiaccuukaiuy opranuzMoB. OCHOBHBIE
cUcTeMaTn4yecKue rpymnibl Oprann3MoB. OCOOEHHOCTH CTPOSHMSI U )KU3HEAEATEIbHOCTH OJHOKIETOUHBIX OPraHU3MOB. /IBrkeHue
OZTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KIyTUKOBOE, pecHUYHOE. Jnddy3us ra3oB uepe3 NOBEpXHOCTh KIeTKU. [Iutanue
opranu3moB. Beigenenue y oprauu3smoB. COKpaTUTEIbHbIE BAKyOIH. 3alllUTa Y OJHOKJIETOYHBIX OPTaHU3MOB. Pazapaxumocts y
OJTHOKJIETOUHBIX Oopranu3MoB. Takcucel. [{ucTel mpocreiimux. bakrepun, apxeu, OTHOKIETOUHbIE IPUOBI, OJHOKIIETOYHBIE BOJOPOCIIH,
npyrue npotuctel. Criopsl 6axkrepuii. Kononuanbable opranu3Mbl. TkaHu pacTeHUd. TUbl pacTUTEIbHBIX TKAaHEH: 00pa3oBaresbHas,
MIOKPOBHAsI, IPOBOASAIIAs], OCHOBHAs, MexaHuuecKast. OcOOEHHOCTH CTpOeHUs], PyHKIMIA U pacIoNIOKeHHUs TKaHel B opraHax
pactenuii. Opransl pacTeHUi. BereratuBHble ¥ reHEpaTUBHbBIE OPraHbl pacTeHUH. TpaHCIOPTHBIE CUCTEMBI pacTeHU. JlpIxaHue
pacrenunii. [Intanne pactenuil. [lononienue Boabl, yIIIEKACIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUAMU. Beiienenue y
pacTeHuil. Pa3npakuMocCTh U perynsauus y pacTeHuid. PocToBele BeniecTBa U UX 3HaYeHUE. [[BUKEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPOIN3MBI M HACTUH. 3aIMUTA y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna. Cpencrsa nacCUBHOW M XUMHUUYECKON 3aIUThl. DUTOHIUBI.
Omnopa tena opranu3moB. Kapkac pacrenuii. TkaHu )KMBOTHBIX M YeTOBEKa. THUIBI dKUBOTHBIX TKAHEW: SMIUTETUATbHAS,
COEMHUTEINbHAs, MbllIIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUS, GYHKIMNA U PACIIONIOKEHHUS TKAaHEH B OpraHax »XHUBOTHBIX U
yestoBeka. Opransl ¥ CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM OpPraHOB. MHOIOKJIETOUHBIE )KUBOTHBIE. O1IOpa Tena
opranu3moB. CKeJleT MHOTOKJIETOUHBIX KUBOTHBIX. HapyKHBIN ¥ BHYyTPEHHUN CKEJET. 3alUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX.
ITokpoBBI ¥ KX TPOU3BOAHBIE. BHYTPUIIOJIOCTHOE Y BHYTPUKIJIETOYHOE NTUIIEBApeHUE. TpaHCIIOPT BELIECTB Y KUBOTHBIX.
KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOEHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX. J[pIXaHuE )KMBOTHBIX. /[pIXaHNe MO3BOHOYHBIX JKUBOTHBIX. JlbIXaTeIbHAs MOBEPXHOCTh. MEXaHN3M BEHTWIALIUN JIETKUX Y
NITUL U MJIEKOIIUTAOIIUX. DBOJIIOIMOHHOE YCIOKHEHNE CTPOEHUS JIETKMX IT03BOHOYHBIX KUBOTHBIX. [ITaHME MO3BOHOUHBIX
AKUBOTHBIX. OpraHs! BblienaeHUs. CBs3b MOJOCTH T€JIa ¢ KPOBEHOCHOM U BBIJEIIUTENBHON CUCTEMaMU. BhiienieHre y M03BOHOUHBIX
XKUBOTHBIX. HepBHast cuctema u peduiekTopHas peryasuus y *UBoTHEIX. HepBHas cuctema u e€ otaensl. OTaensl FOJIOBHOTO MO3Tra
ITO3BOHOYHBIX KUBOTHBIX. JBOJIIOLIMOHHOE YCJIO)KHEHHUE CTPOEHUSI HEPBHOM CHCTEMBI Y )KMBOTHBIX. BO3HUKHOBEHME U HBOJIIOLIUS
conmanbHoro noseacHus >kuBoTHEIX. [IPOBEPSIEMBIE TPEBOBAHU S K ITPEJIMETHBIM PE3VYJIETATAM OCBOEHUA
OCHOBHO OBPA30BATEJILHON ITPOI'PAMMBI CPEJHEI'O OBILEI'O OBPABOBAHIS HA OCHOBE U3MEHEHHOI'O
B 2022 . ®I'OC: YmMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEX]Ly CTPOCHHEM U (DYHKIUSIMHU: OPTaHOMI0B, KIETOK Pa3HbIX TKaHEMH,
OpraHaMH U CCT€MaMM OPI'aHOB Y PAaCTEHUH, )KUBOTHBIX U YEJIOBEKa; MKy 3TallaMi 0OOMeHa BELIECTB; dTalaMu KIETOYHOIO LUK
Y )KU3HEHHBIX LIMKJIOB OPraHU3MOB; 3TallaMy 3MOPHUOHAILHOTO Pa3BUTHS; TEHOTUIIOM U (PeHOTUIIOM, (PEHOTHUIIOM U (haKTOPaMU CpPEJIbI
OOUTaHMUS; IPOIIECCAMU IBONIOLNH; ABWKYIIMMHU CHIIAMHU aHTPOIIOT€HE3a; KOMIOHEHTAMH PA3JIMYHbIX SKOCHCTEM H
MPUCIIOCOOICHUSIMU K HUIM OpPTaHU3MOB.

[MTPOBEPAEMBIE DJIEMEHTEI COAEP)KAHUMA: MuorooOpa3sue oprann3moB. ['pu6sl. Pactenus. XXusotusie. [IPOBEPAEMBIE 1
YMEHUS, BUJIbI JIEATEJIBHOCTU: MHOXECTBEHHbIIN BBIFOP (C PUCYHKOM U BE3 PUCYHKA). [IPOBEPSIEMBIE
SJIEMEHTBI COAEPXAHUA (ITO KOANDPUKATOPY ®UIIN): CoBpeMeHHas cucteMa opranuueckoro mupa. [IpuHuummns

Kiaccuukanum opranu3MoB. OCHOBHbIE CUCTEMAaTHYECKUE TPYMIbI OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U KHU3HEACATEILHOCTH
OIHOKJICTOYHBIX OPTaHNU3MOB. JIBIDKEHHE OJJHOKJIETOUHBIX OPraHU3MOB: aMEOOUIHOE, KTYTHKOBOE, pecHIUHOE. Jnddy3us razos

gyepes NOBEPXHOCTh KiIeTKU. [Iutanne opranusmoB. Beigenenue y opranu3mMoB. COKpaTUTENbHbIE BAKYOJIH. 3alUTA Y OJHOKJIETOUHBIX
OpraHu3moB. Pa3apaxuMocCTh y OTHOKJIETOUHBIX opraHu3MoB. Takcucel. Lluctsl npocreiimux. bakrepuu, apxeu, OHOKIETOUHbIE

rpuObI, OTHOKIJIETOUHBIE BOAOPOCIH, ApYTrHe NpoTucThl. Criopsl 6akrepuil. KononnanbHubie oprann3Mel. Tkanu pacteHuil. THITbI
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pacTUTENBHBIX TKaHel: oOpa3oBaTenbHasi, TOKPOBHAS, MPOBOAAIIAsA, OCHOBHAsA, MexaHndeckasi. OCOOEHHOCTH CTpoeHUs, PyHKUUN 1
pacIoyIoKeHHs TKaHEH B opraHax pacteHuil. Opransl pacTeHUl. BeretaruBHbIe U TeHEPATUBHBIE OPraHbl paCTeHUN. TpaHCTIOPTHBIE
cucreMsbl pacteHuid. [lpixanue pacrenuil. [Iuranue pacrenuii. [lormomenne Boabl, yINIEKUCIIONO Ia3a U MUHEPAJIbHBIX BELIECTB
pactenusimu. Beigenenue y pactenuid. PazapaxuMocTs U peryisinus y pacTeHuil. POCTOBbIe BelecTBa U MX 3HaYeHue. [[BrmxeHue
MHOTOKJIETOUYHBIX PACTEHUI: TPOMM3MbI U HACTHH. 3allIUTa Y MHOTOKJIETOYHBIX pacTeHnil. Kytukyna. CpencrBa nacCUBHOM U
XUMUYeCcKoi 3auuThl. @utoHMAbl. Onopa tena oprann3MoB. Kapkac pactenuil. TkaHM )KMBOTHBIX U YelOBeKa. THUIIBI 5)KUBOTHBIX
TKaHeH: SMHUTeNNaIbHast, COSAMHUTENbHAS, MbIlIeuHast, HepBHas. OcOOEHHOCTH cTpOeHUs, PyHKIMIA U pacIIOIOKeHHS TKaHEH B
OpraHax >KMBOTHBIX U yesioBeka. OpraHbl U CUCTEMbI OPTaHOB )KMBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OpraHOB. MHOTOKJIETOYHbIE
JKUBOTHBIE. Oniopa Tesia opraHu3MoB. CKeJleT MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy>KHBIN U BHYTPEHHHI CKeJET. 3anuTa y
MHOT'OKJIETOUHBIX )KUBOTHBIX. [TOKpOBBI U X IPOU3BOJHBIE. BHYTpHUIIOI0CTHOE U BHYTPUKIIETOUHOE NUIIEBapeHue. TpaHcnopT
BELIECTB Y XKUBOTHBIX. KpOBEHOCHAs cCCTEMa [T03BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHBIE YCIIOKHEHUS CTPOEHUSI KPOBEHOCHOM
CUCTEMBbI IO3BOHOUHBIX KUBOTHBIX. J{pIXaHUE )KUBOTHBIX. /IpIXaHNE MO3BOHOYHBIX )KUBOTHBIX. JlbIXaTeIbHAs TOBEPXHOCTD.
MexaHn3M BEHTWISILNHN JETKUX Y NTUL U MIEKOITUTAONINX. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHHUS JIETKUX TO3BOHOYHBIX
KUBOTHBIX. [ [uTaHNE MO3BOHOUHBIX KUBOTHBIX. Opransl BbiAeneHHs. CBA3b MOJOCTHU TEJIA C KPOBEHOCHOM U BBIICIUTEIbHON
cucreMaMH. Beisienenue y mo3BOHOYHBIX KUBOTHBIX. HepBHas cucteMa u pedreKTopHas peryiasius y >KuBoTHbIX. HepBHas cucrema u
e€ otaensl. OTesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHON CUCTEMBI Y
JKUBOTHEIX. BO3HUKHOBEHME U 3BOJIIONUA corManbHoro rmoseneuus ;kuBoTHLIX. [IPOBEPAEMBIE TPEBOBAHI S K
[IPEJIMETHBIM PE3YJIETATAM OCBOEHM I OCHOBHOM OBPA3OBATEJILHOM ITPOTPAMMBI CPEJHEI'O OBIIET'O
OBPA30OBAHU S HA OCHOBE U3MEHEHHOT'O B 2022 I ®I'OC: YMeHue BbLIENATS CyIIECTBEHHbIE IPU3HAKU: CTPOEHHUS
BHUPYCOB, KJIIETOK IPOKAPHOT U 3yKapHOT; OAHOKIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BI/I0B, OMOT€0IIEHO30B, IKOCUCTEM U
O6unocdepsl; CTPOCHHSI OPraHOB U CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHM3Max pPacTEeHUH, )KUBOTHBIX U YEIIOBEKa; OMOJIOTMYECKHUX MPOIECCOB: OOMEHa BelecTB (MeTabonu3Mm), HHPOpPMAIHH U
MIpeBpaIleHHs SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U TeTepOTPO(PHOTO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, SMOpuoreHe3a, HocT3MOPHOHAIBHOIO Pa3BUTHSL, PAa3MHOXKEHMSI, UHANBUAYAIbHOTIO Pa3BUTHsI OpraHu3Ma (OHTOT€HEe3a),
B3aMMOICMCTBUSI TEHOB, TeTepPO3KCca; IEHCTBUI UCKYCCTBEHHOTO 0TOOpa, CTAOUIN3UPYIOLIETO, IBUKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOTO 0TOOpA; AJIIOMATPUYECKOTO U CUMIIATPUYECKOTO BU000pA30BAHUS; BIUSHUS JBHKYIIUX CHJ SBOIIOIMH HA TeHODOHT
MOMYJISILIMK; IPUCTIOCOOTIEHHOCTH OPTaHU3MOB K Cpefie 0OUTaHMsI, YepeIOBaHUs HAITPABICHHU YBOIIOIMU; KPYTOBOPOTa BELIECTB U
MIOTOKA SHEPTUU B IKOCHCTEMAX.

[MTPOBEPAEMBIE DJIEMEHTBI COJAEP)KAHUMA: MuorooOpa3sue oprann3moB. OCHOBHbBIE CUCTEMAaTHUECKUE KATErOPUH, UX
conoqunaéHHOCTH. [[IPOBEPAEMBIE YMEHU S, BUJIbI AEATEJIbBHOCTU: YcTtanoBieHue MOCIEI0BATEIBHOCTH.
ITPOBEPSAEMBIE JIEMEHTBI COAEPXKAHUA (ITO KOAUPUKATOPY ®UIIN): CoBpeMeHHas cucTeMa OPraHuYeCKOro MUpa.
[Tpununs! knaccudpukamu opranuzmMoB. OCHOBHBIE cucTeMarndeckue rpymnisl opranniMoB. [IPOBEPAEMBIE TPEBOBAHUSA K
[IPEJIMETHBIM PE3YJIETATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM ITPOIT'PAMMBI CPETHEI'O OBIIET'O
OBPA3OBAHU S HA OCHOBE U3MEHEHHOTI'O B 2022 I'. ®I'OC: YMeHue BlajeTh CUCTEMOi GHOIOrHYeCKUX 3HAHUI, KoTopast
BKJIIOUAET: OCHOBOIOJIAraronue OMoI0rHuyecKue TEPMUHBI U MOHATHUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, TOMYJIALUS,
JKOCUCTEeMa, OuoleHo3, brnocdepa; MeTabonu3M, roMeocTas, KIeTOYHbI HMMYHUTET, OMOCUHTE3 Oelika, OMOTIOTUMEpHI,
JUCKPETHOCTh, CAMOPETYJISLUS, CAMOBOCIIPOU3BEIEHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, SHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE);
ouonoruueckue treopun: kiaetounas teopus T. [lIsanna, M. lllneiinena, P. BupxoBa; kj1oHambHOCENEKTUBHOTO UMMyHuUTeTa I1.
Opnux, .M. MeunukoBa, XxpoMOCOMHasi Te€OpHs HacleacTBeHHOCTU T. MopraHna, 3akoH 3aposiiieBoro cxonctsa K. bapa,
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sBomOITMOHHAas Teopus Y. [lapBruHa, CHHTETHYECKAst TEOPHS IBOJIOIHH, TeOpHs aHTpororere3a Y. JlapsuHa; Teopus OMoreoreHos3a
B.H. CykauéBa; yuenus H.W. BaBuiioBa — o ieHTpax MHOrooOpas3usi 1 MpOUCXOKIEHUs KylIbTypHbIX pacTeHuid, A.H. CeBeproBa — o
MyTSAX U HarpaBleHUsX 3Bosonnu, B.W. Bepuaackoro — o 6nocdepe); 3akoHs! (e1nHO0Opa3us IOTOMKOB IIEPBOTO MOKOJICHUS,
pacUIeIUIEHUs IPU3HAKOB, HE3aBUCUMOTO HACJIEOBaHU IPU3HAKOB [. MeHnens; ClIeTuIeHHOTO Hacae10BaHNsl IPU3HAKOB U
HapyuieHusd ciervieHus reHoB T. Moprana; roMOJIOTHYECKUX PSAJOB B HaciencTBeHHOW n3MenunBoctu H.M. BaBuosa;
reseTnueckoro pasHosecus Jlx. Xapau u B. BaitnOepra; 3apozsimeBoro cxozactsa K. bapa; Ouoreneruueckoro 3akona 3. I'exkens, .
Miosiepa); IpUHIUIBI (YUCTOTHI FaMET, KOMITIEMEHTAapHOCTH );lipaBuia (MuauMyma FO. JInbuxa, sKonorudeckoil mupaMuibl Yucel,
OMoOMaccChl M SHEPTHH );THITOTE3bI (KoanepatHOH A.W. Omapuna, mepBuaHoroOyasoHa Jx. Xonaeiina, mukpocdep C.
®doxca,pubdozuma T. Yek).

[MTPOBEPAEMBIE DJIEMEHTHBI COAEP)XKAHUMSA: Opranusm uenoseka. [IPOBEPAEMBIE YMEHUW A, BUJIbI JEATEJIBHOCTU: 1
3amanwne ¢ pucyakoM. [IPOBEPAEMBIE DJIEMEHTbBI COAEPXXAHUA (ITO KOJAUDUKATOPY ®UIIN): Opransl u cUCTEMBbI
OpraHoB 4eJIoBeKa. [ 'yMopanbHast peryiasnuus U 3HI0OKpUHHAs CUCTEMA uernoBeKa. JKene3bl JHIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JleiicTBre ropMOHOB. B3auMOCBsI3b HEPBHOU 1 SHAOKPUHHON cucTeM. [unoranamorunodusapHas cucrema. Peduekc u pedrexropHas
nyra. besycrnoBHbie 1 ycimoBHBIE pediekchl. 3anuTa opranu3Ma ot 6onesnein. IMMmyHHas cuctema yenoBeka. KieTouHsiil u
IryMOpaJIbHbId UMMYHHUTET. Bposki€HHBIN, TpuoOpeTéHHbIN crienudrueckuii MUMMyHHUTET. Teopus KIOHaIbHOCEIEKTUBHOTO
nmmynurera (I11.9paux, @.M.bepnet, C.Tonerasa). BocnanurenbHble 0TBETHI OPraHu3MOB. Posib BpOXKIEHHOTO UMMYHHUTETA B
Pa3BUTHH CUCTEMHBIX 3a0oneBannii. KpoBeHOCHas cuctema u e€ opransl. Cepiiie, KPOBEHOCHBIE COCYIBI U KpoBb. Kpyru
KpoBooOpanienus. Pabora cepaua u e€ peryssanus. /[pixanue yenoBeka. J[prxatenbHas cuctemMa yenoBeka. Perynsnus AbIXxaHus.
JbixatenbHble 00bEMBI. [InmeBapurenbHas cucreMa yesnoBeka OTaensl NUIeBapUTeNbHOro TpakTa. [luimeBapurenbHble Kee3sl.
IToxpoBs! 1 ux npousBonHslie. Opransl Boienenus. [louku. Ctpoenue u pyHkuroHnpoBanue Heppona. GunbTparus, cekpenus u
o0paTHOE BcachIBaHHE KaK MEXaHU3MbI pabOTHI OpraHoB BeleneHus. O0pa3oBaHKWE MOYHM Y YeTIOBEKa. J[BHKEHHE UeoBeKa:
Mblle4yHas cuctema. CkeneTHble MbIIILbI U uX padoTta. Ctpoenue u tunsl coenunenus kocreid. [IPOBEPAEMBIE TPEBOBAHU A K
[IPEJIMETHBIM PE3YJIETATAM OCBOEHU I OCHOBHOM OBPA3OBATEJILHOM ITPOTPAMMBI CPEJHEI'O OBIIET'O
OBPA30BAHUS HA OCHOBE U3BMEHEHHOT'O B 2022 I'. ®I'OC: ChopMHUPOBAHHOCTh YMEHHS BBIIEIATH CYIECTBEHHbIE
MIPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U DYKAPHUOT; OJHOKIECTOUHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B
9KOCHCTEM; 0COOEHHOCTH MPOLIECCOB OOMEHA BEILIECTB U MPEBPALCHHSI SHEPTUU B KIIETKE, (POTOCHHTE3a, INIACTUYECKOTO U
9HEpPreTUUeCcKoro 0OMeHa, XeMOCHUHTE3a, MUT03a, Mel03a, OIIOAOTBOPEHHUS, PA3BUTHUS U Pa3MHOKEHMS, MHIUBUAYAIBHOTO Pa3BUTHUS
opranusma (OHTOreHe3a), 00pbObI 3a CyIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000Pa30BaHMsI, IPUCTIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOuTaHMs, BIUSHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPyroBOpOTa
BEILIECTB M MPEBpAIleHUs SHEPTUH B Onocdepe.

[NPOBEPAEMBIE DJIEMEHTHBI COAEP)KAHUA: Opranusm uenoseka. [IPOBEPAEMBIE YMEHW A, BUJIbI JEATEJIBHOCTU: 2
Yeranosnenue coorserctBus. [IPOBEPAEMBIE SJIEMEHTBI COAEPXAHUA (11O KOANMOUKATOPY ®UIIN): Oprans! u

CHUCTEMBI OPIaHOB YelloBeKa. ['ymMopanbHas peryasnus U SHIOKPUHHAs CUCTEMa yesioBeKa. JKesne3bl S9HIOKPUHHOM CHCTEMBI U UX

ropMoHbI. JlelicTBue ropMOHOB. B3auMoCBsI3bp HEpBHOM M 9HIAOKPUHHOM cucTeM. [ unoranamorunodusapHas cuctema. Pedruekc n
pednexTopHas ayra. besycnoBHbIe u ycioBHBIE pedieKchl. 3anmTa opranuizma ot 6osnesHeid. IMMyHHast cucteMa denoBexa.

Kierounslit 1 rymMmopanbHBI UMMYHUTET. Bposkn€HHbIi, mproOpeTéHHbIN criennduiecKkuii UMMYHUTET. Teopust

KJIOHaJbHOCenekTuBHOro uMMmyHurera (I1.9pmux, ®.M.bepner, C.Tonerasa). BocnanuTenbHble 0TBETH OpraHu3mMoB. Poib

BPOXKJIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a0oeBannii. KpoBeHocHas cuctema u e€ opransl. Cepaiie, KpOBEHOCHbIE

cocynsl 1 KpoBb. Kpyru kpoBooOpamienus. Pabora cepana u e€ perymsinus. [[pixanue yenoBeka. J{pIxaTenbHas CUCTEMA YEJIOBEKA.
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Perynsmust npixanusi. JIpixarensabeie 00bEMBI. [TumeBapuTenbHas cuctema yeaoBeka OTaelbl MUIIEeBapUTEIBHOTO TPAKTa.
[MumeBapuTenbHble jxene3bl. [IokpoBel 1 ux npousBonHbie. Opransl Boienenus. [louku. Ctpoenue u GpyHKIImoHnpoBanue He(poHa.
@unbrpanus, cekpeus 1 00paTHoe BCaChIBAaHHE KaK MEXaHU3MbI pabOThI OpraHoB BeleseHus. O0pa3oBaHUe MOYH Y YETIOBEKA.
I[BI/DKCHI/IG yeJjI0BeKa: Mblleudast cucrema. CKejaeTHbIE MBIIINBI U UX paGOTa. CTpOGHI/Ie U TUIIBI COCAUHCHUA KOCTEH.
[TPOBEPSIEMBIE TPEBOBAHUS K ITPEJIMETHbBIM PE3YJIETATAM OCBOEHU I OCHOBHOM OBFPA3OBATEJILHOM
[TPOI'PAMMbBI CPEJHEIO OBIIEI'O OBPABOBAHIU S HA OCHOBE U3MEHEHHOI'O B 2022 I'. ®I'OC: Ymenue
yCTaHABJIMBATh B3aMMOCBSI3U MEXKAY CTPOCHUEM U (DYHKLUSMU: OPraHOUIOB, KIETOK pa3HbIX TKAHEH, OpraHaMy U CUCTEMaMH
OpraHoB y paCTeHI/If/'I, JKMBOTHBIX W YCJIOBCKA, MCXKAY dTallaMH oOmena BCUICCTB, dTallaMH1 KJICTOYHOI'O NUKJIa U ) KU3HCHHBIX IIUKIIOB
OpPraHWU3MOB; 3TAallaMH SMOPHUOHAIBHOTO PA3BUTHS; TCHOTUTIOM B (PeHOTUTIOM, (EHOTHIIOM U (haKTOpaMu Cpeibl OOUTaHUS,
MPOIECCaMHU DBOJIOIMHU; ABMKYITUMH CHJIAMHU aHTPOIIOTCHE3a; KOMIIOHEHTAMH Pa3JIMYHBIX YIKOCUCTEM U MPHUCIIOCOOICHUSIMUA K HUM
OpPTaHHU3MOB.

IMTPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUMAA: Opranusm uenoseka. [IPOBEPAEMBIE YMEHW A, BUJbI AEATEJIBHOCTU: 1
MHoxecTBeHHBIH BBIOOD (C pucyHKoM u 6e3 pucynka). [IPOBEPAEMBIE DJIEMEHTBI COLEPXXAHUSA (ITO KOAUDUKATOPY
OUIIN): Opransl ¥ cucTEMBI OpraHOB YesoBeKa. [ 'yMopabHas peryisiiys U SHAOKpUHHAs cucTeMa denoBeka. JKenes3bl 3HI0KPUHHON
CHCTEMBI U UX TOPMOHBI. /lelicTBre ropMOHOB. B3anMOoCBsA3b HEPBHON U HIOKPUHHOM cucteM. [ unoranamorunodusapHas cucrema.
Pecdnexc u pednextopHas ayra. besycioBHble U yClIoBHBIE peIeKchl. 3aluTa opranusma ot oonesHeid. IMMyHHas cucrema
yenoBeka. KileTouHbIi 1 TyMOpanbHbIii HMMYHHUTET. Bpoxn€HHBIN, MPHOOPETEHHBIN crienUIecKii UMMYHUTET. Teopus
KJIoHaNIbHOCenekTuBHOrO uMMyHurera (I1.0paux, ©.M.bepner, C.Tonerasa). BocniasniurenbHble 0TBETHI OpraHu3MoB. Poib
BPOXKJIEHHOTO NMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a0oneBanuil. KpoBeHocHas cucrema u e€ opransl. Cepalie, KpOBEHOCHBIE
cocyznsl ¥ kpoBb. Kpyru kpoBooOparenus. Pabora cepaua u e€ perynsuus. Jlpixanue uenoseka. JlpIxarenbHasi CHCTEMA 4eI0BeKa.
Perynsmus neixanws. J{pixarenpapie 00bEMBL. [IuieBaputenpHas cucteMa yenoBeka OTIeNbl MUIEBAPUTEITHLHOTO TPAKTA.
[MumeBapurenbHble jxene3bl. [IokpoBbl 1 ux npousBonHbie. Opransl BoigeneHus. [louku. Ctpoenue u GpyHKImoHupoBanue HepoHa.
dunbrpanus, cekpelus 1 00paTHOe BCaCblBaHHE KaK MEXaHU3MbI paObOThl OpraHoB BblJiesieHus. OOpa3oBaHUe MOYH Y YEJIOBEKA.
JIBI>KEHHE YeTIoBeKa: MbllieyHas cucreMa. CKeJeTHbIe MBIIIIBI U UX padota. CTpoeHHe U TUIIBI COEAMHEHUS KOCTEH.
[TPOBEPSEMBIE TPEFOBAHUS K TIPEJIMETHbBIM PE3YJIETATAM OCBOEHU I OCHOBHOM OEPA3OBATEJILHOM
I[TPOI'PAMMBI CPEJHEIO OBIIEI'O OBPABOBAHU S HA OCHOBE U3MEHEHHOI'O B 2022 I'. ®I'OC: YMeHue BBIAEATH
CYLIECTBEHHBIC IPU3HAKU: CTPOEHUS BUPYCOB, KJIIETOK IPOKAPHUOT U DYKAPUOT; OJHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPIraHU3MOB,
BUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U OMOC(hEpbl; CTPOESHUS OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA; POLIECCOB
KHU3HEEATETLHOCTH, TPOTEKAIOIIUX B OPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa; OMOIOTHYECKHX MPOLIECCOB: 0OMEHa BEUIECTB
(metabonu3Mm), HHPOPMALMK U IPEBPALLEHUS SHEPTUHU, OPOKEHUSI, aBTOTPO(HOT0 U reTepoTpoPHOro THUIOB MUTAHUS, POTOCHHTE3A U
XEMOCHHTE3a, MUTO03a, Mei103a, TaMeToreHe3a, SMOpUOreHe3a, HOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, UHIUBHIyaJIbHOTO
pa3BUTH OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, TeTepo3HCca; JeHCTBUI HCKYCCTBEHHOTO 0TOOpa, CTa0MIN3UPYIOIIETO,
JBMDKYILETO U Pa3phIBAIOLIETO €CTECTBEHHOTO 0TOOPA; aJJIONATPUIECKOTO M CHMIATPHUECKOTO BHI000PA30BAHNS; BIUSHUS
JBUKYLIUX CHJT SBOJIFOLIMU HA TE€HO(QOH] MOMYISLUH; TPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUsI, YepeaOBaHuUs
HaIpaBJIECHUH dBOJIIOLMH; KPyTOBOPOTA BELIECTB U IIOTOKA DHEPIHH B SKOCHUCTEMAX.

IMTPOBEPAEMBIE DJIEMEHTBI COAEPKAHUMA: Opranusm uenoseka. [IPOBEPAEMBIE YMEHW A, BUJbI AEATEJIBHOCTH: 2
Ycranosnenune nocnenosarenbHoctu. [IPOBEPAEMBIE DJIEMEHTBI COOEPXKAHU A (ITO KOAUDPUKATOPY OUIIN): Opranst

U CUCTEMBI OPTaHOB 4eloBeKa. ['yMopanbHast peryasius U 3HIOKPUHHAs cUcTeEMa yernoBeka. JKene3bl 3HIOKPUHHOM CUCTEMBI U UX

ropMOHEI. JlelicTBue TOpMOHOB. B3anMoCBsI3p HEPBHOHM M 9HIOKPUHHOM cucTeM. [ umoranamorunodusapHas cuctema. Pedruexc n
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pednexropnas myra. besycnoBHbIe U yclIOBHBIE pedUIeKChl. 3aluTa Opranu3ma ot 0oje3Heil. IMMyHHas cuctema JeioBeka.
Krnerounslit 1 rymMoOpanbHbIi UMMYHUTET. Bposkn€HHBIN, MpruoOpeTEHHBIN ciennduueckuii UIMMYyHUTET. Teopus
KJIOHaJIbHOCeNnekTuBHOrO nMmyHurera (I1.0pnux, @.M.bepner, C.Tonerasa). BocnianinrensHble 0TBETHI OpraHu3MoB. Poib
BpPOXAEHHOIO MMMYHUTETA B pa3BUTHU CUCTEMHBIX 3a0oneBanuil. KpoBeHocHas cuctema u e€ opranbl. Cep/iie, KpOBEHOCHbBIE
cocyabl 4 KpoBb. Kpyru kpoBooOparienus. Pabora cepana u e€ perynsmus. Jlpixanue yenoBeka. J{pIxarenbHas cucTeMa 4elloBeKa.
Perynsmust npixanus. [{pixarensHble 00bEMBI. [InmeBapuTenbHas cuctema yenaoBeka OTaernbl MUIEBAPUTEIBHOTO TPAKTA.
[MumeBapurenbHbie xemne3bl. [IokpoBbl 1 ux nmpousBoaHbie. Opransl BeiaeneHus. [Touku. Ctpoenue u GyHKIMOHUPOBAaHUE HE(pOHA.
OunpTpanys, cCeKperus 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MbI pa0OTHI OPraHoB BhlJeneHUs. OOpa3oBaHuE MOYH Y YETIOBEKA.
JIBIKeHME YesoBeKa: MblledHas cucreMa. CKeJeTHbIe MBIIIIBI U UX padoTa. CTpOeHHE U TUIIBI COEAMHEHUS KOCTEH.
[TPOBEPSIEMBIE TPEBOBAHUS K IIPEIMETHBIM PE3YJIETATAM OCBOEHU I OCHOBHOI OBFPA3OBATEJILHOM
IIPOT'PAMMBI CPEJTHET'O OBILIETO OFPA3OBAHMS HA OCHOBE U3MEHEHHOI'O B 2022 I'. ®I'OC: Ymenue B1ajieTh
CUCTEMOM OMOJIOTMUYECKHUX 3HaHUHM, KOTOpasi BKIIOYAET: OCHOBOINOJIAralouie ONoJI0rn4ecKrue TEPMUHBI U IOHATHS (’KU3Hb, KJIETKA,
TKaHb, OPI'aH, OPraHu3M, BUJ, NOMYJISLHKA, SKOCHCcTeMa, OMOLIEH03, Onocdepa; MeTadoIu3M, TOMEOCTa3, KICTOUHbIH UMMYHHTET,
O6uocunre3 Oenka, OMOMOIUMEpPHI, IUCKPETHOCTD, CAMOPETYIIALIUS, CAMOBOCIIPOM3BEACHUE, HACJIEACTBEHHOCTh, U3MEHYUBOCTD,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE); OHonornueckue reopun: kinetounas teopus T. [lIsanna, M. llIneiinena, P. Bupxosa;
KJIOHaJIbHOCENeKTUBHOrO uMmyHurera I1. Opnux, .M. MeunukoBa, XxpoMocoMHast Teopus HacieacTBeHHocTH T. Moprana, 3akoH
3apozsiieBoro cxoacTsa K. bapa, spomonnonnas teopust Y. lapBrHa, CHHTETUUECKAsi TEOPHUSI IBOJIIOIIUU, TEOPUA aHTpororeHesa Y.
Hapsuna; Teopus 6uoreonienosa B.H. Cykauéa; yuenus H.J1. BaBuioBa — o ieHTpax MHOroo0pasus U MPOUCXOXKIEHHUS KyJIbTypPHBIX
pactenuii, A.H. CeBeprioBa — 0 myTsX U HampasieHusx sBomtonun, B.W. BepHanckoro — o 6uocgepe); 3akoHbI (€TUHOOOpa3Hs
IIOTOMKOB IIEPBOTO IOKOJICHHSI, pACLICIUICHNS IIPU3HAKOB, HE3aBUCUMOTO HACJIEAOBaHUA IPU3HAKOB I. Menzens; ClerieHHOro
HACJIEIOBAHM IPU3HAKOB U HAPYLICHUs CLEIUICHUs reHoB 1. MopraHna; roMoJI0TH4eCKUX PAIOB B HACIEICTBEHHOW N3MEHYMBOCTH
H.W. BaBunogsa; renetndeckoro paBHoBecus [x. Xapau u B. BaitnOepra; 3apozsimesoro cxonctsa K. bapa; 6uorenerndyeckoro
3axkoHa 3. ['exkens, @. Mromiepa); NpUHIUIBI (YMCTOTHI FAMET, KOMIIEMEHTApHOCTH );lipaBuia (MuauMyma FO. JInbuxa,
9KOJIOTMUECKON MUpaMubl YHcell, OMOMacChl U SHEPTUN );rumnoTe3sl (koauepBarHoit A.W. OnapuHa, nepBuyHOro0ynpoHa JIx.
Xonaeitaa, mukpocdep C. Doxkca,pudozuma T. Uek).

[TPOBEPSEMBIN DJIEMEHT COJIEPYXKAHUS: DBomtonus sxusoit npupoast. IPOBEPSEMBIE YMEHUS, BUJIbI 1
JNEATEJIbBHOCTU: MuoxecTtBeHHbI# BbIOOD (padora ¢ TekctoMm). [IPOBEPSIEMBIE DJIEMEHTBI COAEPXXAHUA (ITO
KOAUDPUKATOPY OUIIN): OBomtononHast Teopust Y. apsuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHM3MA. JKHU3Hb U Hay4YHAs
nestenbHOCTh Y. JlapBuna. J{Brokyliue cuisl 3BoaoLuu BuAoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHHS OpPraHU3MOB,
HacJIeICTBEHHAs! U3MEHUYMBOCTh, 00pb0a 3a CyLIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TO0D). OdopMiIeHHEe CHHTETHYECKOM
teopun 3Boonuu (CTD). HelrpanbHas Teopus 3Bomtonu. CoBpeMeHHas YBOJIIOITMOHHAS OMOIOTHs. 3HAYEHUE YBOIOIIMOHHON
TEOpHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI Mupa. [lomynsauus kak sJeMeHTapHas efuHuLa 3Bomonund. CoBpeMEeHHbIE
METO/IbI OIICHKH T€HETHYECKOTO pa3HOo00pa3us U CTPYKTYpPhI oMy siiuil. MizMeHeHne reHo(oH 1a MOMyIIAUT KaK SJIeMEHTapHOe
3BOJIIOLIMOHHOE sIBJIEHHE. 3aKOH reHeTndeckoro paBHosecus Jlx. Xapau, B. BaitnOepra. DnemenTapHbie pakTops! (ABHKYIINE CUIIbI)
3BOIIONMU. MyTannoHHbIH nporiecc. KomOuHaTuBHas M13MEHUUBOCTD. J[peli reHoB — ciyyaiiHble HeHanpaBIeHHbIE U3MEHEHMSI
qacToT ajuieneil B nonyasiuax. Dpdexr ocHoBarens. Murpauuu. M3onsnus nonynsauuii: reorpadudeckas (IpocTpaHCTBEHHAs),
ouonormueckas (penpoaykruBHasi). EcTecTBeHHBIN 0TOOp — Hampasistonuii Gpaktop sBomonun. @opMbl €CTECTBEHHOTO 0TOOpA:!
JBUKYUIUH, CTaOMIN3UPYIOIINN, pa3pbiBatoluii (Au3pynTuBHBIN). [TonoBoit ot6op. [IprcnocobieHHOCTh OpraHU3MOB KaK pe3ybTar
MHUKPO3BOJIOINH. BO3HMKHOBEHUE PUCTIOCOOICHUH y OpraHn3MOB. ApoMop(o3bl ¥ uanoanantauuu. [Ipumeps! npucrnocobnenuit y
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opranu3mMoB. OTHOCUTENBHOCTb PUCTIOCOOIEHHOCTH OpraHu3MoB. Buj, ero kpurepuu u crpykrypa. BugoodpasoBanue kak
pe3ynbTaT MUKPO3BOMIONUHU. M30msauus — kitoueBoii ¢aktop Bugoodpazosanus. [lytu u cnoco6sl Bun00oOpa3oBaHus:
ajonarpudeckoe (reorpaduueckoe), CMUMIaTpUIecKoe (IKOIOTUIECKOE), KMTHOBEHHOEY (TTOTUTUIONAN3AIIHS, THOPUIN3AINS ).
JUTUTeTsHOCTh 3BOIIOIIMOHHBIX Tpo1eccoB. MexaHn3Mbl (pOpMUPOBaHHS OHOIOTHIECKOTO Pa3HOOOpas3us. Poib HBOMIOIIMOHHOMN
OuosIOruy B pa3pabOoTKe HayYHbIX METOJOB COXpAaHEHHs OMOpa3HOOOpa3us. MUKpPO3BOIIOLUS M KO3BOJIIOLUS TAPA3UTOB U UX XO35EB.
MexaHu3Mbl pOpMUpPOBaHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CITOCOOBI 00pbOBI ¢ Hell. MeTo/bl N3yueHHsI MaKpPOIBOIIOLUH.
[TaneoHToNmorMuecKre METOIbI U3yUeHHS BOTIONMHU. [lepexonnbie (hopMbl U PUIOTEeHETHUECKUE PSAIbI OPTaHU3MOB.
Buoreorpadudeckre MeTonbl u3ydeHus 3Boiou. CpaBHeHHE GIopsl U payHbI MATEPHKOB M OCTPOBOB. broreorpaduueckne
obnactu 3eMiu. BUIbl-oDHAEMHUKY U PEIUKTBL. OMOPUOIOTrHUECKHE U CPABHUTEIBHO-MOP(OJIOTHUECKHE METOIbI U3YUEHHS IBOIIOLMH.
I'eneTnueckre MeXaHU3MBbI 3BOJIOLMN OHTOT€HE3a U MOSBICHHS SBOJIIOLIMOHHBIX HOBLIECTB. | OMOJIOTMUHBIE U @aHAJIOTUYHBIE OpraHBbl.
PyaumMenTapHbie Opranbl U aTaBU3MBbl. MOJIEKYIIIPHO-TEHETHYECKIE, OMOXUMHUYECKHE U MAaTEMaTUYECKUE METObI U3yUYEeHUS
3BoJIOLIMU. ['oMonoruunblie reHsl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBLEB. XPOMOCOMHbBIE MYTallUU U
IBOJTIOIMS TeHOMOB. O011IHe 3aKOHOMEPHOCTH (TpaBuiia) ABOMOIMH. HeoOparuMocTh 3BOTIONNH. ATaNTUBHAS paTUAITH.
HepaBHoMepHOCTH TeMNIOB 3BOJIOIMH. HayuHble THIOTE3bI TPOUCXOKICHHS KHU3HHU Ha 3emiie. AbuoreHes3 U naHcnepmus. JloHayuHsie
IIPENICTABICHUS O 3aPOXKJICHUH JKU3HM (KpEalMoHNU3M). | MIoTe3a MoCTOSHHOTO CaM03apOKIEHUS )KU3HU U €€ OIPOBEPKEHHE
onbitamMu ®@. Penu, JI. Ciannanmanu, JI. [Tactepa. [Iponcxoxnenue xu3Hu U actpooronorus. OCHOBHBIE 3Tallbl HEOPTaHUYECKON
sBoronMHy. [lnanerapHast (reojoruyeckas) SBOIOLUSA. XUMHUECKas 3BOIOLNA. AOMOTeHHBbIN CUHTE3 OPraHUYECKHUX BELECTB U3
Heopranndeckux. OnsiT C. Munnepa u I. FOpu. O6pa3oBanue nonmumepo u3 MoHomepoB. KoanepBarnas runoresa A.M. Onapuna,
runoresa nepsuyHoro Oyneona J[x. Xonaeina, renerndeckas runoresa [. Mémepa. Pudosumsi (T. Uek) u runoresa «mupa PHK» V.
I'unbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHHUE TIPOTOKICTKH. MicTopus 3emiin u MmeTonbl e€ n3ydenus. Mckomaembie
opranudeckue octatku. ['eoxponosnorus u e€ Meroabl. OTHOCHUTENIBHAS U a0COIIOTHASI FEOXPOHOJIOTHs. [ eoXpoHONIornyeckas mKaia:
J0HBI, 3pbl, IEPUOJIBL, F1I0XHU. HauanpHble Tansl oprannyeckor sBoonnu. IlosneHne u 3BoONNs NEPBBIX KIETOK. JBOJIOLHS
MeTabonu3ma. BoznukHoBeHue nepBoix skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEepBbIX Ha 3eMiie COOOIECTB.
Crpomaronutsl. [Ipokapuotsl u s3ykapuotsl. [IporcxoxieHue 3ykaproT (CUMOMOreHe3). DBOIIOLUOHHOE IPOUCXOXKAEHUE BUPYCOB.
IIponcxokaeHre MHOTOKIETOUYHBIX OPraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHu3MOB. OCHOBHBIE ATAIIbI
9BOJIIOIMHU BbICIINX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Boixos pactenuii Ha cymy. [losBieHre CHOPOBBIX pacTeHUH U
3aBoeBaHue UMy cymu. CemeHHble pacTeHus. [IporcxokaeHne IBETKOBBIX pacTeHui. OCHOBHBIE 3Talbl HBOJIOLUHN )KMBOTHOTO MUPA.
OcHoBHBIE apoMOp(}H03bI KUBOTHBIX. BeHnckas payna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX THIIOB. [IepBbie XOpnoBbIe
KUBOTHBIC. JKU3HB B Bozie. DBOMIONHS TO3BOHOYHBIX. [Iponcxoknenne ampuomii u pentunuii. [Iporcxokaenne MIeKOTUTAIONIUX 1
ntui. [punnun kimoueBoro apomopdo3za. OcBoeHre 6eCII03BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMU CyIlIU. Pa3BUTHE )XHU3HU Ha
3emJie IO paM U TIEpUOJIaM: apXeil, TPOTEPO30ii, Maaeo30i, Me3030ii, KaliH030i. O0IIas XapaKTepUCTUKA KIIMMATa U T€OJIOTHYECKIX
npoueccoB. [losiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YIIIe00Opa30BaHUE: €ro YCIOBUS U BIMSHUE Ha ra30BbIi COCTAB
arMocdepbl. MaccoBble BBIMUPAHUS — SKOJIOTHYECKHE KPU3UCHI MPOLIOro. [IpudnHEl U CIIeICTBUS MaCCOBBIX BBIMUPAHUH.
CoBpeMeHHBII 3KOJI0rMYECKUi KpU3nc, ero ocodeHHoctu. Pasznensl u 3agaun anTpononoruu. Meroas! aHTponosorud. CTaHOBIEHHE
IIPEJICTABICHUN O MPOUCXOKIEHUH ueoBeka. CoBpeMEHHbIE HayuHble Teopun. CXOICTBO UeI0BEKa € )KMBOTHBIMU. CHCcTEMaTHYECKOE
noJiokeHue yenoBeka. CBUIETEIHCTBA CXO/ICTBA YEJIOBEKA C )KUBOTHBIMH: CPABHUTEIEHO-MOP(OIOTHYECKUE, SMOPHOIOTUIECKHE,
¢bu3nonorodnoxuMuueckue, nopeaeHueckrne. OIn4Ms 4eaoBeKa OT )KUBOTHBIX. [IpsAMOX0XkIeHHE U KOMIUIEKC CBA3aHHBIX C HUM
MpU3HAKOB. Pa3BUTHE rOIOBHOIO MO3ra U BTOPOIl CUTHAJILHOM cucTeMbl. [IBrokyIine cuibl (pakTopel) aHTPOIIOTeHe3a:
ouonoruueckue, corpanbabie. COOTHOIIEHHE OMOIIOTHYECKHUX M COLMAIbHBIX (PaKTOPOB B aHTporioreHe3e. OCHOBHBIE CTa U
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aHTpOIoreHe3a. ABCTPAJIONUTEKN — ABYHOTHUE MPEJIKU JTtoeil. UeoBeK yMenblid, MepBbI€ U3TOTOBIECHUS Opyaui Tpyaa. YemoBek
MIPSIMOXOJISAIINI U TIEPBBIN BBIXO JItOACH 3a mpeneisl AQpuku. Yenosek reiaens0eprckuii — o0mii mpeaok HeaHaepTaaIbCKOro
YeJI0BEKa U YEJIOBEKA pa3yMHOro. YelloBeK HeaHAEPTaIbCKUI KaK BUJI JIFOJEH XOJOIHOIrO KiuMara. YelloBeK pa3yMHbI COBPEMEHHOTO
THUIIA, JCHUCOBCKUM Y€JI0BEK, OCBOCHUE KOHTMHEHTOB 3a mpeenaMu AQpUKku. JBOIIONKS COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN
0TOOp B MOMYJSAIUAX YesoBeka. MyTallMoHHBIH npotiecc u noaumopdusM. [lonynsiuonHbie BOIHBL, Apeiid reHoB, MUTpaLUs U
«a(dexT ocHoBaTeNs» B MOMYIALUAX COBpEMEHHOTO yenoBeka. Yenoseueckue pacsl. [lonsaTue o pace. bonbiue packl: eBporeonHas
(eBpaswuiickas), aBcTpaJlo-HETPOUAHAsI (IKBaTOpHAJIbHASA ), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKast). Bpems u myTu paccenenus
YyeJioBeKa 1o riaHere. EnnHcTBO yenoBeueckux pac. HayuHas HecocTosTenbHOCTh pacu3ma. [IpucmnocobaeHHOCTh YeoBeka K
Pa3HBIM YCIIOBHSAM OKpYXarolei cpenbl. BiausHue reorpadgudeckoit cpesl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO
genoseka. [IPOBEPSIEMBIE TPEFOBAHMS K ITPEJIMETHBIM PE3VJIFTATAM OCBOEHUSI OCHOBHOM
OBPA3BOBATEJIbHOM ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPASOBAHI I HA OCHOBE U3MEHEHHOI'O B 2022 T.
OI'OC: VYmeHue uCIoyib30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsl JOKa3aTeIbCTBA
POICTBAa OPraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIIIT; B3aUMOCBSI3U OPTaHU3MOB U Cpefibl OOUTaHUS; €INHCTBA YEJIOBEUECKUX Pac;
HE00XOUMOCTH 3I0pOBOTO 00pa3a )KM3HU, COXPAHEHUS Pa3HOO00pa3Hsl BUAOB U SKOCUCTEM KaK yCIOBHS COCYIIECTBOBAHUS MPUPOIbI
Y YeJIOBEYECTBA.

[TPOBEPSEMBIN SJIEMEHT COIEPXKAHUS: DkocucTeMsl U IIPUCYIIUE UM 3aKoHOMepHOcTH. Bruocdepa. IPOBEPSIEMBIE 1
YMEHUS, BUAbI JEATEJIBHOCTU: MuoxectBeHHbIH BBIOOD (6€3 pucyHka). [IPOBEPIEMBIE DJIEMEHTHI COAEP)KAHU A
(ITO KOANDPUKATOPY ®OUIIN): Paznens! u 3agaun s3xosoruu. CBsi3b 3KOJIOTUH € APYTUMU Haykamu. Metoasl skonoruu. [Tonessie
HaOMIOeHNs. DKCIIEPUMEHTHI B KOJIOTUU: IPUPOIHBIE U 1abopaTopHble. MoaenupoBanue B SKOJIOTHH. MOHUTOPUHT OKPYXKArOIIeH
Cpeabl: JIOKaJIbHBIN, pErMOHAJIBHBIN U T100aIbHBIN. DKoIornueckue GakTopbl U 3aKOHOMEPHOCTH X JeiicTBud. Knaccudukanms
IKOJIOTUYECKHUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoTreHHbIe. O0IIMe 3aKOHOMEPHOCTH AEUCTBHS SKOJIOTMUECKUX
(daxtopos. [Ipasmio muanmyma (K. llnpenrens, FO. JIn6ux). TonepanTHOCTh. OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Aobuotnueckue akropbl. CBET Kak 3Konmoruueckuii paxrop. JleiicTBre pa3HbIX y4aCTKOB COTHEUHOTO CIIEKTpa Ha OPTaHU3MBI.
DKOJIOrNYeCKUE TPYIIIbI PACTEHUM U KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUrHanbHas poib ceeta. @oronepuonnsm. Temneparypa
Kak dKosorndeckuit pakrop. [leiicTBue Temmeparypsl Ha opranu3Mbl. [[0HKHIIOTEpMHbBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI.
DBpUTEPMHBIE U CTCHOTEPMHBIC OPTaHU3Mbl BIIaXXHOCTH Kak skojornueckuit ¢pakrop. [Iprucrnocobnenus pacTeHui K MOAIEPKaHUIO
BoJHOTO Oananca. Kinaccudukaius pacTeHuil Mo oTHOLIEHUIO K Bozie. [IpucnocoOnenns UBOTHBIX K MN3BMEHEHHUIO BOTHOTO PEXXUMA.
Cpenbl oOuTaHNs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3IyIIIHASI, TOYBEHHAs, INTyOMHHAs MOANOYBEHHAs, BHY TPUOPTaHU3MEHHAs!.
OU3NKO-XUMHYECKUE 0COOEHHOCTH cpeJl OOMTaHusl OpraHu3MoB. [IpucrocoOnenuss OpraHu3MoB K )KU3HH B PAa3HBIX CpeIax.
buonoruueckue putmbl. BHernue u BHyTpeHHUE puTMbl. CyTOUHBIE U ToinYHbIe pUTMBI. [Iprucnoco6IeHHOCTh OpraHU3MOB K
CE30HHBIM M3MEHEHUSIM ycNoBHil ku3HU. JKuzneHnusle hopmbl opranu3MoB. [lonsarue o xuznenHoi popme. XKuznennsie Hopmbl
pacTeHuil: 1epeBbs, KyCTapHUKHU, KyCTapHUYKH, MHOTOJIETHHE TPaBbl, OJHOJNIETHHE TpaBbl. JKu3HeHHbIE POPMBI )KUBOTHBIX:
THIIPOOHOHTHI, T€OONOHTHI, a3p0oOHOHTHI. OcOOEHHOCTH CTpOeHus 1 00pa3a xu3Hu. buornyeckue axkropsl. Buapl Onornaeckux
B3aMMOEHCTBUI: KOHKYPEHIIHS, XUIIIHUYECTBO, CUMOMO3 U ero ¢popmsl. [lapasutusm, koonepanus, MyTyain3m, KOMMEHCATIU3M
(KBapTUPAHTCTBO, HaxJIeOHMUECTBO). HeTpoduieckue B3auMoaecTBus (Tonmuueckue, popudeckue, padpuueckue). 3HaYCHHE
OMOTUYECKUX B3aUMOJCHCTBUM JIJIs CYIIECTBOBAHUS OPraHU3MOB B cpesie 00MTaHus. [IpHHINIT KOHKYPEHTHOTO UCKITIOUESHHUSI.
DKOJOTHYECKUE XapaKTEPUCTHKH romysiiun. [lomymsinys kak 6uonorudeckas cucrema. Poiib HEOMTHOPOAHOCTH Cpebl, (PU3HUECKUX
O6apbepoB U 0COOEHHOCTEN OMOIOrMH BUJIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYpbl Monysiiivii. OCHOBHbBIE TTOKA3aTeIN
MOMYJIALNUN: YUCIEHHOCTb, IIIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYpa, pOXKIAEMOCTb, TPUPOCT, TEMIT POCTa, CMEPTHOCTb,
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MUrpanus. JKolnorudeckas CTpykrypa nomyasiauu. OleHka YUCIeHHOCTH NOMysiuu. JInHaMyKa Nomymnsaunu 1 €€ peryssiysl.
buotnyeckuil morenuan nomynauuy. MoaenaupoBaHue TMHAMUKH nonyssiuy. Kpusble pocta uncinenHocty nonynsunu. Kpusele
BbDKUBAHUS. Peryssiiys 4McIeHHOCTH MOMYJISIMNA: Posib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHYECKUE
ctpareruu BUaoB (r- u Kcrparerun). [lonsitue 06 3xonornyeckoi Huiie Bujga. Mecrooburanue. MHOroMepHasi MOZIEb
skosnornueckor Hummu Jx. M. XarunHcona. Pa3mepsl skonornueckoit Humu. [loTeHunanbHas U peain3oBaHHas HUIIK. Bujg kak
cucTeMa Nnomysauil. Apeassl BUI0B. BUIbI U MX jKW3HEHHBIE CTpaTerny. 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUI )KUBOTHBIX.
Bbuonornueckue nHBa3MM 4yKepoaAHbIX BUI0B. CoolIiecTBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CBsi3u MEeXIy OpraHu3MaMHy B
OuoneHo3e. DKocucTeMa Kak oTkpbiTast cucreMa (A./[x. Tencnan). @yHKIMOHANbHBIE OJOKH OPraHU3MOB B SKOCUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylieHThl. Tpoguueckue ypoBHU. Tpoduueckue nenu u cetu. AGuorudeckue 010ku 3xkocucteM. [1ouBbl 1 Wikl B
sKocucTeMax. KpyroBopor BelecTB ¥ NOTOK SHEPruu B 3kocucTeMe. OCHOBHBIE [TOKa3aTeIn SKOCUCTeMbl. buoMacca u npoayKuus.
DKOJOrMYECKUE MUPaMUIBI YHCeN, OMoMacchl U 3Heprun. HanpasieHHbIE 3aKOHOMEPHBIE CMEHBI COOOILECTB — CYKIIECCHH.
[lepBuyHBIE ¥ BTOPUYHBIE CYKIIECCHH U MX TIPUYMHBL. AHTPOIIOTEHHBIE BO3ACUCTBUS Ha CyKieccuu. KitmmakcHoe coo0mecTBo.
buopa3znoobpasue u moaHoTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH cO00IIECTB. [IpupoiHbIe 2KOCHCTEMBI. AHTPOTIOTEHHBIC
9KOCUCTEMBI. ArposkocucTemMa. ATpoleHo3. Pa3nuus Mex 1y aHTpONOTeHHBIMU U IPUPOJHBIMH S3KOCUCTEMAaMU. YPOO3KOCUCTEMBI.
OcHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [oponckas ¢iopa u ¢payna. CuHaHTpoIM3aIus ropojackoit ¢ayHsl. buonornueckoe u
XO3SUCTBEHHOE 3HAYEHUE arpOIKOCHCTEM B yPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOICHCTBHIMA
OpraHu3MoB B 9KocucTeMax. IlepeHoc sHeprun 1 BemecTB MeX/1y CMEXKHBIMH HKOCUCTEMAaMH. YCTOMUYMBOCTb OPTraHU3MOB,
MOTYJISILIMIA ¥ SKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX Bo3JeiicTBuil. Bruocdepa — obmienanerapHas 00omo4ka
3eMuIH, T/I€ CyIIECTBYET MU CyIIecTBOBaja ku3Hb. Yuenue B.M. Bepuaackoro o 6nochepe. Obnactu Ouocdeps! u e€ cocras. JKupoe
BeIeCTBO Onocdepsl U ero (yHKINH. 3aKOHOMEPHOCTH CyIiecTBOBaHUS Onochepsl. OcodeHHOCTH Orocdephl Kak TII00ATBEHOMI
IKOCUCTEMBI. J[[nHaMuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BelecTB 1 OMOreOXUMUYECKIE IUKIIBI (YIIIepo/ia, a30Ta).
PutmuuHOCTb siBNeHuil B 6nocdepe. 3oHanbHOCTh 6MOochepsl. [TonsTue o Guome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOWHBIE Jeca,
CMEIlIaHHbIe U MHUPOKOIMCTBEHHBIE JIECA, CTEIH, CAaBAaHHBI, TyCThIHU, TPOITMYECKHE JIeca, BRBICOKOTOphs. Kilnmar, pacTUTeIbHbIN 1
KUBOTHBIN MUp OMOMOB cymu. CTpyKTypa U (DyHKITUS )KUBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTEHIMaNa u 0nochepHbIX QyHKINH.
DKOJIOTHYECKHE KPU3UCHI  UX TPUYMHBL. Bo3nelicTBre uenoBeka Ha Onocdepy. 3arps3HeHne Bo3ayImHou cpeapl. OXpaHa Bo3ayxa.
3arpsi3HeHue BOIHOM cpezbl. OXpaHa BOIHBIX pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne KiumMara.
AHTpPONOreHHOE BO3/ICHCTBHE HA PACTUTENIbHBIN U )KUBOTHBIA MHp. OXpaHa paCTUTEIBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE
MIPUHIUIIBI OXpaHbl puposl. KpacHsie kauru. Ocob6o oxpansemsie npuponasie Tepputopun (OOIIT). boranndeckue capl u
300510ruuecKue napku. OCHOBHbIE IPUHIUIIBI YCTOMYHUBOTO Pa3BUTH YEJIOBEYECTBA U IPUpOAbL. PalmonansHoe
IIPUPOAOIOIb30BaHUE U cOXpaHeHue Ouonorunyeckoro pazHooopasus 3emiu. [IPOBEPAEMBIE TPEBOBAHN A K ITPEJIMETHBIM
PE3VJIBTATAM OCBOEHIS OCHOBHOI OBPA30OBATEJIbHOM I[TPOI'PAMMBI CPEJTHET'O OBILIETO OBPA3OBAHIS HA
OCHOBE U3MEHEHHOTI'O B 2022 I. ®I'OC: YMeHue BHIAEIATh CYIECTBEHHBIE TPH3HAKH: CTPOECHHUS BUPYCOB, KJIETOK IIPOKAPUOT
U 3YKapuoT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BU/I0B, OMOT€O0LIEHO30B, SKOCUCTEM U OMOC(EPHI; CTPOSHHS OPIaHOB U
CHCTEM OPraHOB PACTEHH, )KUBOTHBIX, YEJIOBEKA; IPOLIECCOB KU3HEACATEILHOCTH, IPOTEKAIOIIUX B OPraHU3Max pacTeHUH,
KUBOTHBIX U YEJIOBEKa; OMOJIOrMYECKUX MPOIIECCOB: OOMEHa BEIIECTB (MeTaboIn3M), HH(POPMALIUHU U ITPEBPAILECHUS SHEPTHH,
Opo’keHUs1, aBTOTPOPHOTO U reTepoTpOoHOro TUIIOB MUTAaHUA, POTOCUHTE3A U XEMOCHHTE3a, MUTO3a, MEl03a, TaMETOreHe3a,
AMOpHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, MHANBUYaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEeHEe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3KCa; JeHCTBUI HCKYCCTBEHHOTO 0TOOPA, CTA0MIN3UPYIOIIET0, IBIXKYILEr0 U Pa3phIBaIOIIETO
€CTECTBEHHOTO 0TOOPA; AJJIONATPUIECKOTO M CHMIIATPHUECKOTO BUI000PA30BAHNS; BIUSHUS IBHKYIIMX CHUJI SBOJIOIUHN HA TeHO(OHT
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MOMYJIALNN; TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpeJie OOMTaHUs, YepeJOBaHMsI HallpaBJIEHUH 3BOIIOIMHI; KPYyTOBOPOTA BELIECTB U
MOTOKA PHEPTUU B IKOCHCTEMAX.

ITPOBEPSIEMbII 2JIEMEHT COJEPYKAHWS: DBoonus H1Boil IpHpobl. IIponcxokaeH e yenoBeka. DKOCHCTEMBI U IIPHCYIIIC 2
uM 3akoHoMepHocTU. buocdepa. [IPOBEPAEMBIE YMEHUN S, BUJIbI IEATEJIBHOCTU: Ycranosnenue coorBeTcTBUs (06€3
pucyska). [IPOBEPAEMBIE DJIEMEHTBI COUEPXXAHUSA (ITO KOAUDPUKATOPY OUIIN): OBomtounonHas teopus Y. JlapuHa.
[Ipeanocelnkn BO3HUKHOBEHHUS 1apBUHMU3MA. JKU3Hb U HayyHas AeaTenbHoCcTh Y. JlapBuHa. /[BHoKyIue CHIIBI HBOJIOLMHU BUAOB 1O Y.
JlapBuHY (BBICOKasi MHTEHCUBHOCTb Pa3MHOXEHUSI OPraHU3MOB, HaCJIEICTBEHHAs: U3MEHUUBOCTb, 00pbOa 3a CylIeCcTBOBaHHE,
€CTECTBEHHBIN U UCKyCCTBEHHBIN 0TOO0pP). Odopmiienue cunteTndeckoit Teopun sBomtonuu (CTI). HelfrpanbHas Teopust 3BONIOLNY.
CoBpeMeHHAsI SBONIIOIIMOHHAS OUOJIOTHS. 3HAYCHHE YBOJIOINMOHHON TEOPHH B (JOPMHUPOBAHIH €CTECTBEHHO-HAYYHOU KAPTHHBI MUPA.
[lomynsauus kak aneMeHTapHasi euHuIa 3BoMoH. COBpeMEHHbIE METO/bI OLIEHKH FEHETUYECKOTO Pa3HO00pasust U CTPYKTYpPHI
nonyssui. Mismenenue reHooH/ja MOMYJISALMH KaK 2JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJICHHUE. 3aKOH T'€HETUYECKOTO paBHOBecHUs JIxk.
Xapau, B. BaitnOepra. OnemenTapHbie (pakTophl (IBIKYILME CUIBI) SBOIIOIMH. MyTannoHHbIH mporecc. KomOunaTuBHas
M3MEHYMBOCTD. J{peiid reHoB — ciryuaiiHble HEeHaApaBIEHHbIC H3MEHEHHUS YacTOT ajuiesiell B MOmyIsanusaX. J(p¢GeKT ocHOBaTesl.
Murpanuu. M3omsamus nomyssuii: reorpaduueckast (IpocTpaHCTBEHHAs ), Ouosnornyeckas (penpoaykruBHasi). EcrecTBeHHbIH 0TOOD
— HanpapJOIU GakTop BoMonUUA. DOpMBI €CTECTBEHHOIO 0TOOPA: ABMKYILUHI, CTAOMIM3UPYIOLIUH, Pa3phIBAIOLIIA
(nu3pynTuBHbIi). [TonoBoit or60p. Ilprucnocodi1eHHOCTh OPraHu3MOB KaK pe3ysibTaT MUKPO3BOMIOLKU. Bo3HUKHOBEHHE
MpUCTIOCOOIeHNUH Yy opranu3MoB. Apomopdo3bl u uanoagantauuu. [Ipumeps! npucnocoOienuit y opranu3mMoB. OTHOCHTEIBHOCTD
MIPUCIIOCOOIEHHOCTH OpraHu3MoB. Bun, ero kputepuu u cTpykrypa. BunooOpa3oBanue kak pe3yabTaT MUKpodsBostonuu. M3onsauus —
KJItoueBO (pakTop BUg00OpazoBanus. [yt u cnoco6s! Bun0oOpa3oBaHus: ajionaTpuieckoe (reorpaduyeckoe), CUMIaTpUIECKOe
(9KOJIOTMYECKOE), KMTHOBEHHOE» (MOIUILIONN3aIMs, THOpuan3anus). [JJInTeIbHOCTh IBOTIOIMOHHBIX IPOIieccoB. MeXaHU3MBbI
(opmupoBaHus OMOIOTHUECKOTO pa3Ho0Opasusi. Posk 3BOMONIMOHHOM OHOIOTHU B pa3paboTKe HAYYHBIX METOIOB COXPAHEHUS
6ropa3zHooOpa3usi. MUKpPO3BOIIONUS 1 KOABOJIOLHUS TApa3UTOB U UX X035€B. MexaHu3mbl (POPMUPOBAHUS YCTOMYUBOCTHU K
aHTUOMOTHKAM U c1Ioco0bl 60PHOBI ¢ HEH. MeTozbl H3yueHus: Makpo3BotoLuK. [laneoHTonornueckne MeToIpl U3yUeHHs IBOTIOLMH.
Iepexonubie GopMbl U PUIIOTEHETUYECKHE Psiibl OpraHu3MoB. buoreorpadudeckue MeToabl U3ydeHus 3Bosonun. CpaBHeHHE (IIOpHI
1 (ayHbl MaTEPUKOB M OCTPOBOB. bruoreorpadpuueckue obnactu 3emin. BUabl-3HIEMHUKH U PEIUKTBL. IMOPHUOIOTHYECKUE U
CPaBHUTEIHHO-MOP(}OIOrnuecKre METOIbl U3yUEHUs IBOJIOLUH. [ eHeTHUeCKe MEXaHU3Mbl HBOJIIOLIMN OHTOTEHE3a U TIOSIBJICHUS
9BOJIIOLIMOHHBIX HOBLIECTB. | OMOJIOrMYHBIE U aHAJIOTHYHBIE OpraHbl. PynrMeHTapHbIe OpraHbl U aTaBU3Mbl. MoEeKyIspHO-
reHeTHYeCKre, OMOXMMUYECKHE U MaTeMAaTHUYECKUE METO/IbI U3yUCHHS IBOITIOIMU. [oMonornunble reHsl. COBpeMEHHbIE METO/IbI
MOCTPOCHUS (PMIIOTEHETUIECKHX JIEPEBHEB. XPOMOCOMHBIE MYTAIIUH U 3BOJIONHUS TeHOMOB. O0III1e 3aKOHOMEPHOCTH (TIpaBHIa)
sBomounu. HeoGparumocTts sBonmonny. AfgantruBHas paauanus. HepaBHOMEpHOCTh TeMIIOB 3BosoLnU. HayuHble runmoTesb
MIPOUCXOXKICHUS XKU3HU Ha 3emiie. AOHoreHe3 v naHcrnepmus. JloHayyHble PeICTaBIEHHs O 3apOXKACHUH KU3HU (KpEallMOHU3M).
I'nnore3a MOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanmy, JI. ITacrepa.
[IpoucxoxxaeHne >xu3Hu U acTpodbuonorusi. OCHOBHBIE TAIbl HEOPraHWYECKOH BoroIHH. [lnaneTapHast (reoJoruueckas) SBOIIOIHS.
XuMu4aeckast BONIOIUSA. AOMOTEHHBIN CHHTE3 OPTaHNYECKUX BemecTB n3 Heopranumdeckux. Oneir C. Munepa u I, FOpu.
O6pa3zoBanue moauMepoB U3 MoHOMepoB. KoarepBarnas runore3a A.M. Onapuna, TumoTesa nepBudHoro oynasoHa JIx. XomnaeiHa,
resetnueckas runoresa I. Ménnepa. Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. ['unbepra. @opmupoBanue MemOpaH u
BO3HUKHOBEHUE NMPOTOKIETKHU. McTopus 3emiu 1 MeToibl €€ u3yueHus. Mickonaemble opraHuueckue ocTarku. ['eoxpoHosorus u eé
Metozbl. OTHOCHUTENbHAS U a0COIIOTHASI TeOXpOHOIO0THs. ['e0XpoHOIOrHUecKas MMIKajia: 30Hbl, 3pbl, IEPUObI, 3110Xu. HayanbHbie
JTarnbl opraHuyeckoil sBosonun. I[TosBiaeHne 1 3BOIIOLMS EPBBIX KIETOK. DBOIIOLMS MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX
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sxocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MepBbIX Ha 3emiie coobiiecTB. CtpoMaTtonutsl. [Ipokapuots! u
syKkapuoThl. [IporcxoxaeHue 3ykaproT (cuMOMoreHes). DBOIIOIMOHHOE POUCXOXKIeHHE BUpYcoB. [IpoucxoxaeHue
MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB. OCHOBHBIE 3Tallbl 3BOJIIOLIMU
BbICIIUX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHMit. Bbixon pactenuil Ha cyury. [losiBlieHrne cCiopoBBIX paCTEHUI U 3aBOEBaHUE
nmH cymn. CemeHHbIe pacteHusd. [IpoucxoxkaeHne BETKOBBIX pacTeHUil. OCHOBHBIE ATallbl SBOIIOLMH )KMBOTHOTO MUpa. OCHOBHBIE
apomop¢ho3bl )KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUMOB. [lepBbie XOp0BbIE )KUBOTHBIE.
XKusznub B Bozie. DBoronus mo3BoHOYHBIX. [Iponcxoxkaenne ampubmii u pentunuii. [IporcxoxaeHrne MISKOMUTAIOMUX U MTHULL.
[Ipunuun kirogeBoro apomopgo3za. OcBoeHne 6€cro3BOHOYHBIMU U TTO3BOHOUHBIMH KUBOTHBIMU CyIIH. Pa3BuTue ®u3Hu Ha 3emiie
10 3paM U TIEPUOJIaM: apXei, TPOTEePO30ii, Mae030i, Me30301, KaiiHO30M. O0IIast XapaKTePUCTHKA KIIMMaTa U T€OJIOTHIeCKUX
npoueccoB. [losiBeHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YIIIe0Opa30oBaHUE: €ro YCIOBHS U BIMSHHIE Ha Ta30BbIi COCTaB
arMocdepbl. MaccoBble BRBIMUPAHUS — SKOJIOTHYECKHE KPU3UCHI MPOLLIOro. I[[pU4rHBI U CIIEICTBUS MACCOBBIX BEIMUPAHUH.
CoBpeMeHHBIH 3KOJIOTHYECKUN KpU3HC, €ro 0coOeHHOCTH. Pa3niensl 1 3a1aun anTpomnonorud. Meroasl anTpomnonoruu. CTaHOBIEHUE
MPEACTABICHUI O TPOUCXOXKACHUM YenoBeka. COBpeMEHHbIE HaydHble TeOpHH. CXOICTBO YEJIOBEKA C )KUBOTHBIMHU. CUCTEMAaTHUECKOE
MoJioyKeHue yenoBeka. CBHUIETENBCTBA CXOJICTBA YEIOBEKa C )KMBOTHBIMU: CPABHUTENHEHO-MOP(OIOrHUEcKre, SMOPHUOIOTHYECKHE,
¢duznonorobnoxumMmuyeckue, nopeaeHueckrne. OTINYHs 4YenoBeKa OT )KUBOTHBIX. [IpsAMOX0Xk/IeHIE U KOMIUIEKC CBA3aHHBIX C HUM
MpU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPOI CHTHAIBHON CHCTEMBI. J[BrKyIue critbl ((hakKTOphl) aHTPOITOTEHE3a:
Ouonoruueckue, conranbubie. COOTHOIIEHNE OMOIOIMYECKUX U COLUANbHBIX (PAKTOPOB B aHTpororeHeze. OCHOBHbBIE CTaIUU
AHTPOIOreHe3a. ABCTPATIONUTEKU — ABYHOTHE MPEAKH Jroiel. YemoBeK yMenblid, IEpBble U3TOTOBICHUS OpyAul Tpyaa. YenoBek
MPSIMOXOMSALINIA U TIEPBBINA BBIXOJ JItofieH 3a npenensl Adpuku. Yenosek reinens0eprckuii — o0muiil npeqok HeaHaepTaaIbCKOTro
YeJI0BEKa M YEJI0OBEKA pa3yMHOro. YeroBeK HeaHAepTaIbCKUM KaK BUJL JIIOAEH XOJI0HOTO Kiumara. YesloBek pa3yMHBIN COBPEMEHHOTO
THUIIA, ICHUCOBCKHUM YEJIOBEK, OCBOCHUE KOHTMHEHTOB 3a mpeaenaMu AQpHuKu. IBOTIONNS COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN
0TOOp B MOMYJSIUAX YeloBeka. MyTallMOHHBIH npotiece U noaumopdusM. [lonynsimonnbie BOJIHBL, Apeiid reHoB, MUTpaLUs U
«3(deKxT ocHOBaTEN» B MOMYJISAIMIAX COBPEMEHHOT0 uenoBeka. YenoBeueckue pacel. [lonstie o pace. bonbiume pacsl: eBponeouaHas
(eBpasuiickas), aBCTpaJio-HETPOUIHAS (9KBATOpHAIbHAs ), MOHTOJIONIHAS (a3MaTCKO-aMepuKaHckas). Bpems u myTu pacceneHus
yesioBeKa 1o rianere. EnuHcTBo yenoBeueckux pac. Hayunas HecocrosTenbHOCTh pacu3ma. [IpucnocobieHHOCTh YesloBeka K
Pa3HBIM YCIOBUSAM OKpYKaroliel cpeasl. Bnusnue reorpadguueckoii cpeasl U npeiida reHoB Ha MOP(HOIOTHIO U (PU3HOTOTHIO
yenoBeka. Pa3iensl u 3agaun sxkoiorun. CBsA3b HKOJIIOTUH ¢ APYTUMH HayKamu. MeTtozisl sxonorun. IloneBbie HaOmoneHMs.
DKCIIEpUMEHTHI B KOJIOTUU: IPUPOJIHBIE U TabopaTopHble. MoaenupoBaHue B SKOJIOTUU. MOHUTOPUHT OKpYXaroIIe cpeibl:
JIOKaJTHHBIA, PETHOHAIILHBIN U TII00ATBHBIA. DKOJIOTHYECKHE (PaKTOPhI M 3aKOHOMEPHOCTH UX neictBus. Knaccuduxarms
9KOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, ONOTHYECKHE, aHTpOTHOreHHbIe. OO0IIHe 3aKOHOMEPHOCTH JCHCTBHS KOIOTUYECKUX
¢akrtopos. [Ipasmio munumyma (K. Hlnpenrens, FO. JInbux). TonepanTHOCTH. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Aobuotnueckue hpakropbl. CBET Kak Koorudeckuit pakrop. JleiicTBre pa3HbIX yUYACTKOB COJTHEYHOTO CIIEKTPa HA OPTaHU3MBI.
DKOJOTUYECKHUE TPYIIIBl PACTEHUM U )KMBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUrHasibHas poib cBeta. @oronepuoansM. Temmneparypa
Kak sKonorudyeckuit pakrop. JlelicTBue TemmnepaTypsl Ha opranu3Mebl. [[oHKHUIOTEpMHbBIE B TOMOMOTEPMHBIE OPTaHU3MBI.
DOBpHUTEPMHBIEC U CTEHOTEPMHBIC OPraHU3Mbl Bi1a)KHOCTB Kak skonoruueckuit ¢paktop. Ilpucnocobnenus pacTeHuit K MOAIEPKAHUIO
BomHOTO Oananca. Kiaccudukanus pacTeHuid 10 OTHOIICHHUIO K Boje. [IprcnocobaeHns )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEKUMA.
Cpenbl 00UTaHMsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHASI, TOYBEHHAs, NTyOWHHAs TIOANIOYBEHHAs, BHYTPUOpTraHU3MEHHas!.
OU3MKO-XUMHUECKHEe 0COOEHHOCTH cpell oOuTanust opranu3MoB. [IprcnocobieHnst opraHu3MoB K )KH3HHU B Pa3HBIX Cpeiax.
buonoruueckue putmbl. BHemnue u BHyTpeHHUE puTMbl. CyTOUHBIE ¥ TOAWYHBIE pUTMBI. [IpHCcIIoCOOIEHHOCTh OPraHU3MOB K
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CE30HHBIM U3MECHEHUSM yCIIOBUM KW3HH. JKu3HeHHbIe (opMbI opraHu3MoB. [loHsTre 0 )xu3HeHHOU Gopme. XKuzHeHHbIe (POPMBI
pacTeHHii: 1epeBbsl, KyCTAPHUKH, KyCTAPHUYKHU, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPaBbl. JKHU3HEHHBIE (DOPMBI )KUBOTHBIX:
THJIPOOMOHTHI, TeOOUOHTHI, a3pOOHOHTHI. OcOOEHHOCTH CTpOeHUs 1 00pa3a ku3Hu. buornyeckue axropsl. Buapl Onornaeckux
B3aMMOJICHCTBUIN: KOHKYPEHIINS, XUIITHUIECTBO, CUMONO03 1 ero Gopmel. [lapazntusm, kooneparysi, MyTyaan3M, KOMMEHCATN3M
(KBapTUPAHTCTBO, HaxJIeOHMUECTBO). HeTpoduueckue B3anmoaecTBus (Tonmnueckue, popudeckue, padpuueckue). 3HaYCHHE
OMOTHYECKUX B3aMMOACHCTBHIA /IS CYIIECTBOBAHUS OPTaHU3MOB B cpefie oOuTaHus. [IpuHITNT KOHKYPEHTHOTO UCKITIOUEHUSI.
DKOJIOTUYECKUE XapaKTEPUCTUKH MOMyIsiuuu. [lomynsius kak Ouonorudeckas cucreMa. Posb HEOMHOPOTHOCTH Cpelibl, (PU3HMUECKIX
0aprepoB U 0COOCHHOCTEH OMOJIOTHH BUIOB B (POPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI Oy siuid. OCHOBHBIE ITOKa3aTeH
MOMYJIALUN: YUCIEHHOCTb, IUIOTHOCTh, BO3PACcTHAs U MOJI0BAsl CTPYKTYpa, pPOXKIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTpals. JKOJIOTHYECKas CTPYKTypa nomymsiiuu. OneHKa YUCICHHOCTH MOMysAuuu. JJnHaMuKa IOMyIsuU U €€ peryssaiusl.
buoTtndeckuii moTeHnman nomyasuu. MoaenupoBanue JUHAMHUKY TOMy i, KpuBbie pocTa 4nciaeHHOCTH nomyasiuu. Kpusbie
BBDKUBAHUS. Perymsiius 9iucIeHHOCTH MOMYJISIHNA: POJib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHUECKUE
ctpareruu BunoB (1- u Kcrparerun). [lonsitue 06 axonornyeckoit Huiie Buaa. Mecrooouranue. MHOromepHasi MoJieinb
skosiornyeckor HuiM Jx.M. XarunHcona. Pasmepsl sxkonornueckoit Huu. [loreHunansHas U peanin3oBaHHas HULIK. By kak
CUCTEeMa MOMYJISAIUNA. Apealbl BUIOB. BUIbI M X )KM3HEHHBIE CTPATeTUH. 3aKOHOMEPHOCTH TIOBEJCHHSI K MUTPALIU )KHBOTHBIX.
buonoruueckue nHBa3uM Yy KepoaHbIX BuAoB. CoolliecTBa oprann3MoB. bruoreHos u ero crpykrypa. CBsi3u Mexy opraHu3MaMu B
OuorieHo3e. DkocucTema kKak oTkpbiTas cuctema (A.J[k. Tercnn). yHKIIMOHAIBHBIE OJIOKA OPTaHU3MOB B IKOCHCTEME: TIPOAYIICHTHI,
KOHCYMEHTBHI, peayleHTsl. Tpoduueckue ypoBuu. Tpoduyeckue nenu u cetu. Abnorudeckue 010ku skocucteM. [1ouBbI 1 nitbl B
skocucTeMax. KpyroBopor BemecTB U OTOK AHEPTHM B d3kocucTeMe. OCHOBHBIE TIOKA3aTEIN SKOCUCTEMBI. buoMacca u npoaykuus.
DKOJIOTHYECKHE TUPAaMU/Ibl YUCell, buomacchl ¥ 3Heprun. HanpaBieHHbIEe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHbIE ¥ BTOPUYHbBIE CYKIIECCHH U UX MPUYKHBI. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykieccuu. KiimMakcHoe cooOmiecTBo.
buopaznoobpasue u moaHOTa KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH coo01IecTB. [IpuponHbie skocucTeMbl. AHTPOTIOT€HHBIE
HKOCUCTEMBI. ATpo3KocucTeMa. ATpoLieHO3. Pa3mnuust Mex /1y aHTPONOTeHHBIMU U IPUPOJHBIMH SKOCUCTEMaMHU. YPOOIKOCHUCTEMBI.
OcHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. [opornckas ¢ropa u ¢payna. CuHaHTpOIIM3aIUs ropoackoi ¢ayHsl. bronorniyeckoe n
XO3SIICTBEHHOE 3HAYCHUE arpPOIKOCHCTEM B YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBHI
OpraHu3MOB B 3KocucTeMax. [lepeHoc SHEPTUu U BEIIECTB MEXAYy CMEKHBIMH SKOCUCTEMaMU. YCTOMUHNBOCTh OPTaHU3MOB,
MOMYJISALUNA U DKOCUCTEM B YCIOBHSX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/elicTBU. bruocdepa — obmemnnanerapras 000ouka
3emutn, TIe CYIECTBYET WIH CYIeCTBOBaIA kU3Hb. Yuenue B.1. Bepranckoro o 6mocdepe. Obnactu 6uocdepsr u e€ coctas. XKupoe
BemecTBo Onocdepsl u ero PyHKIMH. 3aKOHOMEPHOCTH CyIecTBOBaHUS 6nochepsl. OcobeHHOCTH Onochepbl Kak MT00aIbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B buochepe. KpyroBopoTsl BemecTB 1 OHOreoXUMUYeCKre UKIIbI (YIiepoaa, a3oTa).
PutmuuHOCTb siBeHuil B 6nocdepe. 3oHanbHOCTH 6Mochepsl. [lonsarue o Guome. OCHOBHBIE OMOMBI CYIITH: TYHJpa, XBOWHBIE JIeca,
CMEIIIaHHbIE U ITUPOKOIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, ITyCThIHU, TPOIIMYECKHUE JIeca, BBICOKOTOophbs. Kiumar, pacTuTenbHbIi 1
YKUBOTHBIM MHp OMOMOB cymiH. CTpykTypa U (yHKIIHSI )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEeHIMANAa U OnocdepHbIX QyHKITHIA.
DKonoruyeckre KpU3UChl U UX MpUUUHbL. Bo3nelicTBue uenoBeka Ha 6nocdepy. 3arpsi3HeHHE BO3IyIIHOM cpenbl. OXpaHa BO3yXa.
3arpsi3HeHHE BOJHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kimMara.
AHTpONIOTEHHOE BO3/ICHCTBUE HA PACTUTEIIBHBINA U KUBOTHBIA MUp. OXpaHa paCTUTEIHHOTO U KUBOTHOTO MHUpa. OCHOBHBIE
MIPUHITUIIBI OXpaHbl Tpupoabl. Kpacueie kauru. Oco6o oxpansemsbie npupoansie Tepputopuu (OOIIT). boranndeckue caapl u
300noruyeckre napku. OCHOBHBIC MPUHIIUITBI YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA M MPUPOAbL. PanonansHoe
MIPUPOAOTIOIB30BAaHUE U cOXpaHeHue Ouonorunyeckoro paznoodpasus 3emiu. [IPOBEPAEMBIE TPEBOBAHN S K ITPEJIMETHBIM
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PE3YJITATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHMS HA
OCHOBE U3MEHEHHOTI'O B 2022 I. ®I'OC: YMeHHe ycTaHABIMBATh B3aUMOCBA3M MEKIY CTPOCHUEM U (YHKIUAMH:
OpPTraHOM[IOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu M CUCTEMaMH OPraHOB y PACTEHHIA, )KUBOTHBIX M YEJIOBEKa; MEX]y dTaraMu oOMeHa
BEIIECTB; ATallaMH KJIETOYHOTO ITUKIJIA U )KU3HEHHBIX [TUKIIOB OPTaHU3MOB; dTallaMy SMOPHUOHAIBHOTO Pa3BUTHS; TCHOTHUIIOM U
(dhenotunom, peHOTUTIOM U (paKTOpaMH CPEbl OOMTAHUS; TPOIIECCAMU IBOTIOIUH; IBWKYIIIMMH CHJIAMHA aHTPOTIOTEHE3a;
KOMIIOHEHTaMHM PA3JIMYHbIX 3KOCHCTEM M MIPUCIIOCOOICHUAMU K HUM OPIaHU3MOB.

I[TPOBEPSIEMbBIN DJIEMEHT COJIEPXXAHUA: O6mebunonornyeckre 3akOHOMEPHOCTH. UEIOBEK U €ro 3710POBkBE. 2
[TPOBEPSIEMBIE YMEHUS, BUJIbI JESATEJIBHOCTU: PABOTA C TABJIMIIEN (C PUCYHKOM U BE3 PUCYHKA).
[MPOBEPAEMBIE 2JIEMEHTBI COUEPXKAHUA (ITO KOAUDPUKATOPY ®OUIIN): Xumuyeckuii coctaB KieTku. Makpo-, MUKPO-
U yIbTPaMHUKpPOIEMEHTH. Bosa u e€ poib Kak pacTBOPHUTENS, peareHTa, yuacTue B CTPYKTYPUPOBAHUU KIIETKU, TETUIOPETYIISALINH.
MunepanpHbIe BELIECTBA KIETKH, UX Onomornyeckas posib. Poib KaTHOHOB M aHMOHOB B KJeTke. bruonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIHN cocTaB 6enkoB. CTpyKTypbl OenkoBoil Mosnekyinbl. [lepBuuHast cTpykTypa Oeika, nenTuaHas cBsi3b. BropuuHas,
TpEeTUYHAas1, YeTBepTHUHAs CTPYKTyphl. JleHarypamms. CBoiictBa OenkoB. Knaccudukarus OenkoB. buonornueckue GyHKINUN OSIIKOB.
YrneBonbl. MoHOCaxapuibl, TUCAXapHIbl, OTUTOCAXapHabl U oaucaxapuibl. OOMuKi 1IaH CTPOCHUS U (PU3UKO-XUMHYIECKHE
CBOIicTBa yriieBo10B. buonornueckue ¢pynkuuu yrieBonos. Jlunuast. ['uapodunsno-ruapodoOHbie cBoiicTBa. Knaccudukanus
aunuaoB. Tpurnuuepuisl, Goconunuabl, BOCKU, crepouibl. buonornueckue ¢pynkuun aunuaos. O01me cBoiicTBa ONOIOTHUECKUX
MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K caMO3aMbIKaHHIO, oaynpoHunaeMocts. Hyknennossie kucnotsl. JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KUCIOT. Hykneorunsl. [Ipunnun kommiementapaocta. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas crimpass.
Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. Buast PHK. ®ynkiuun PHK B knetke.Ctpoenne monexynsl ATO.
Maxpospruueckue cBs3u B Moniekyne AT®. buonornueckue ¢pynkunun AT®. BoccTaHoBIeHHbIE TEPEHOCUHUKH, UX (DYHKLIUH B KIIETKE.
Cexsenuposanue JJHK. CtpykrypHas Ouosorus: OmoxuMudeckrue u Onopu3ndeckue UCCICIOBAHNS COCTaBa M MPOCTPAHCTBEHHOU
CTPYKTYpbl OMOMoOJIeKy. TUIBI KJIETOK: 3yKaproTHUecKas U pokapuotnyeckas. CTpyKTypHOQYHKIMOHAIbHBIE 00pa30BaHusl KIETKH.
Crtpoenune mpokapuoTHIeCKoi KieTku. Knetounas ctenka 6akrepuit u apxeit. OCOOEHHOCTH CTPOCHHS TeTepoTpOodHON 1
aBTOTPO(PHOI MPOKAPHOTUYECKUX KIETOK. MeCTO U poiIb MPOKApHUOT B OHorieHo3aX. CTpoeHne U PyHKIIMOHUPOBaHHE
syKapuoTHueckoi kietku. [nasmarndeckas memoOpana (riazmanemma). CTpyKTypa ImiazMaTiueckoil MeMOpaHbl. TpaHCIIOPT BEIIECTB
yepe3 M1a3MaTHuecKyo MeMOpaHny: naccuBHbI (quddysus, odneruénnas 1ud@ysus), akTUBHBIN (IEPBUYHBIA U BTOPUUHBIH
aKkTUBHBIN TpaHcnopt). [loxynponunaemocts MeMOpanbl. PaboTa HaTpuiikalineBoro Hacoca. DHAOLUTO3: MUHOIUTO3, (haroIuTo3.
Ox3omuro3. Kiterounas crenka. Ctpykrypa v ()yHKIHMU KIETOYHON CTEHKU pacTeHui, rpu6oB. Lluromnasma. Llutozomns. L{utockener.
JIBmkeHue utoriazMel. Opranousl kKieTki. OHOMeMOpaHHBIE OpPTraHOUABI KIIETKHU: 3HoIuIa3MaTrdeckas cetb (I11C), anmapar
lonbaxku, MM30cOoMBI, UX CTpoeHUe U QyHKIUU. B3anMocBsa3b 0lHOMEMOPAaHHBIX OpraHOUI0B KiIeTKH. CTpOeHHE rPpaHy s pPHOTO
petukyinyma. CUHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [1ankuii (arpaHymsipHBbIif) YHI0ILUIa3MaTHIECKUT
petukyayMm. CekperopHas pyHkuus anmnapara [onpakxu. TpaHCopT BelecTB B KiIeTKe. Bakyonu pacTUTenbHbIX KIeToK. KiieTounslii
cok. Typrop. IToiryaBTOHOMHBIE OPTaHOH B KJIETKH: MUTOXOHPUH, I1acTuaAbl. CTpoeHue U GyHKIUU MUTOXOHJIPUN U TIJIACTUL.
[lepBuuHbIE, BTOPUYHBIE U CIIOKHBIE IIACTUBI (POTOCHHTE3UPYIOIMINX 3YKAPHOT. XIIOPOIUIACThI, XPOMOILIACTHI, JIEHKOIIACThI
BbICIINX pacTeHuil. HememOpanubie opranou sl kieTku CTpoeHne U GyHKIIMA HEMEMOPaHHBIX OPraHOUAOB KIETKU. PUOOCOMBL.
MuxkpodunamenTsl. Mbleunsie kieTku. MukpotpyOouku. Kinetounslii nentp. CTpoeHue u ABMKEHHE KIYTUKOB U PECHUYEK.
MuxkpoTpy6ouky nuToruia3Mel. Llentpuons. SAapo. Obonouka siapa, XpOMaThH, KApUOILIa3Ma, SIIPBIIIKH, UX CTPOCHHUE U (PYyHKITHH.
SAnepuslii 6enkoBbIi MaTpuke. [IpocTpaHCTBEHHOE pacOIOKEHHE XPOMOCOM B HHTepda3HOM sipe. benku xpomaruHa — THCTOHBI.
Knerounslie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK 3YKapHOT (pacTUTEIbHOU, Y)KUBOTHOU, TPUOHOM). ACCUMIIIALINS U
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JTUCCUMUJIISALINS — IBE€ CTOPOHBI MeTabonu3Ma. Tunbl oOMeHa BelecTB: aBTOTPOGHBINA U TreTepoTpodHbIN. YyacTrue Kuciaoposa B
0OMEHHBIX MpoIleccax. JHepreTuueckoe odecneueHue kietku: npespamienue AT® B 0OMeHHbIX Tporieccax. @epMeHTaTHBHBIN
XapakTep peakiuil KieTouHoro Meradonan3ma. GepMeHThI, X CTPOCHHUE, CBOMCTBA 1 MexaHU3M JeiicTBusa. Kodepmentsr. OTnnuns
(hepMEHTOB OT HEOPTaHUYECKUX KaTaanu3aTopoB. beIKu-akTHBATOPHI U OEIKH-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DePMEHTATHBHBIX
peakiuit ot pa3nTu4HbIX (akTopoB. [lepBUUHBIN CHHTE3 OPTaHMYECKUX BEIIECTB B KiieTke. DoTocuHTe3. Posb XJ10poIiacToB B
npouecce porocunTesza. CBeroBas u TeMHOBast pa3bl. [IpogykTuBHOCTH hoTOCHHTE3a. BiusiHe pa3nuyHbix (akTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue porocuHTe3a. XeMoCHHTe3. Pa3Ho0Opa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUIUPYIOLTHE OaKTepHH,
KEJIe300aKTEPHH, CEpOOAKTEPHH, BOAOPOIHBIE OakTepun. 3HAUEHUE XeMOCHHTE3a. AHa pOOHbIE OpraHu3Mbl. Busl OpoxeHusl.
[TpomykThl OpOXKEHHUS U UX MCTIOIB30BAaHUE YETOBEKOM. AHAYPOOHBIE MUKPOOPTAaHU3MBI KaK 0OBEKTHl OMOTEXHOJIOTUH U BO3OYIUTENIN
Oone3Heil. ASpoOHbIe OpraHU3MBbl. JTaIbl SHEPreTHUecKoro ooMeHa. [logroroButenbHbli sTamn. [uKkonus — 6ecKUCIOpoIHOe
pacuiernieHle III0K03bl. bruonoruueckoe okucaeHne, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpHI B Tipolieccax OMOIOrHYECKOTO
okucnenus. Luxmmdaeckue peakun. OxucnurtensHoe hocdoprmupoBanne. [IpenmyiecTsa a3poOHOTO MyTH 00MEHa BEMIECTB Nepe/t
aHa’pOOHBIM. DPPEKTUBHOCTH FHEPTETUUECKOro oOMeHa. Peakiinu MaTpuyHOro cuHTe3a. [I[puHIUN KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO CUHTe3a. Peanu3anus HaciaencTBeHHOM nHopMaluu. ['eHeTHuecKkuii Ko, ero cBOMCcTBa. TpaHCKPUTIIUS — MATPUYIHBIN
cunte3 PHK. [IpyHIMIBI TpaHCKPUIIIMK: KOMILUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTD, ACHMMETPUYHOCTh. TpaHCIALuUs U €€ STalbl.
VYuactue Tpancnoptabix PHK B OnocunTese 6enka. YenoBus 6uocunTtesa 6enka. Koguposanne amuHokuCIOT. Portk pubocom B
O6uocunTese 6enka. Opranu3zalys reHoMa y MpOKapuoT U SyKapuoT. Perynsiys akTHBHOCTH I'€HOB Y IPOKapHoT. [ unoTe3a onepoHa
(d. XKaxob, XK. Mano). Perynsuust o0OMEHHBIX TpolieccoB B KieTke. KieTounslit romeocTtas. Bupychl — HeKneTouHbie (hOPMBI KU3HU U
oOnurarHble napa3uTbl. CTpoeHUEe MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. BupycHslie 3a001eBaHus 4eI0BEKa,
*KuBOTHBIX, pactenuit. CITN [, COVID-19, conmanbubie 1 MEIUIMHCKUE TTPOOIeMbl. KIIeTOUHBIN UK, €T0 MEPUOJIBI M PETYIISITHS.
Hutepdaza u muto3. OcoOEHHOCTH POLIECCOB, MPOTEeKaomux B uHTEpdase. [loaroroBka kieTku k aenenuto. [IpecunreTnyeckuit
(MOCTMUTOTUYECKUI), CHHTETUYECKUI M MOCTCUHTETHUECKHUM (IPeMUTOTUYECKUIA )ieproabl nHTepdasbl. Marpuunsii cuate3 JJHK —
perunkanusd. [puauuns! permkanuu JJHK: koMremMeHTapHOCTD, TOJIyKOHCEPBAaTUBHbBIN CUHTE3, AaHTUIIAPAJIEIBHOCTh. MexaHnu3M
permukarmu JTHK. Xpomocombl. Ctpoenue xpomocoM. TemoMepsl 1 TeroMepasa. XpoMOCOMHBIH HA0Op KIETKH — KAPHOTHIL.
JIMTIOUTHBIN ¥ TallJIONIHBINH HAaOOpBl XpoMocoM. ['omMonornaabie XpoMocombl. [1onoBbie XpoMocoMbl. JleieHne KIIETKH — MUTO3.
Cranuu MUTO32 U TPOUCXOAAIINE B HUX Mporecchl. Tumnbl MmuTo3a. KaprokuHes u nutokrnHes. buonornuyeckoe 3Hau€HNE MUTO3a.
Perynsmust MUTOTHYECKOTO IIMKIA KiIeTKU. [Iporpammupyemas kiieTouHast Tuoesns — anonto3. OyHKIMOHATbHASI TCHOMHUKA.
buonoruueckoe paznooOpasue opranu3MoB. OTHOKJIETOUHBIE, KOJJOHWAJIbHbIE, MHOTOKJIETOYHbIE OPTaHNU3Mbl. B3anuMocBs3b yacTeit
MHOT'OKJIETOYHOTO OpraHu3Ma. TkaHu, oprassl U cucTeMbl opraHoB. OpraHusM Kak eauHoe 1enoe. ['omeocrtas. @opMbl pa3MHOKEHUS
OpraHU3MOB: Oecrofioe (BKIIt04Yasi BEreTaTUBHOE) U MOJIOBOE. BH bl O€Cronoro pa3MHOXKEHHSI: TIOYKOBAHHE, CIIOPYIISIIHS,
¢parmenTanys, kaonupoBanue. [lonoBoe pasmuoxkenue. [lonoBsie KineTku, wiu rametsl. Meiio3. Cranun meiiosa. [ToBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bruosornueckuii cMbICII ME03a 1 MTOJIOBOTO mpoltecca. Meio3 U ero MeCcTo B )KU3HEHHOM LIUKJIE
opranusmMoB. [IpeazaponsieBoe pa3Butue. ['amerorenes y ®uBOTHBIX. [lomoBbIe sxene3pl. OOpa3oBaHUE M pa3BUTHE TTOJOBBIX
kietok. Ciepmarorenes u oorere3. CTpoeHHUe MONOBbIX KIETOK. OMIOA0TBOPEHUE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIIOOTBOPEHHUS: HAapyKHOE, BHyTpeHHee. [lapreHorenes. UHauBuayanbHOe pa3BUTUE OpraHn3MoB (oHTOreHes). Craaun
AMOpHOTeHe3a KUBOTHBIX (Ha puMepe Jisrymmkn). J{poonenne. Turbl npodnenus. OCOOCHHOCTH APOOICHHUS MICKOTUTAIONTHX.
3aponpIIeBbIe IUCTKH (TaCTPYIISIIHS ). 3aKiIaka OPraHOB U TKaHEH U3 3apOJIBIIIECBHIX JINCTKOB. B3anMHOe BiIusiHUE YacTei
Pa3BHUBAIOIIETOCS 3apObIia (SMOpHUOHANTbHAS MHAYKIIHS ). 3aKiIaKa IUIaHa CTPOSHUS )KMBOTHOTO KaK Pe3yabTaT HepapXUdecKux
B3aUMOJICICTBUI TeHOB. BiusHue Ha sMOpHOHATBFHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKpysKatoulei cpeasl. PocT u pasBurue
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KUBOTHBIX. [TocTamOpronansHbIit iepuo. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢ Meramopdo3oM y OECITO3BOHOYHBIX
MMO3BOHOYHBIX )KMBOTHBIX. Bronornueckoe 3HadyeHue NpsiMoro U HEMpsIMOTO Pa3BUTHUSL, UX pACIPOCTpaHEHUE B pupoze. Tumel pocra
KUBOTHBIX. DAKTOPHI PETYISIIIMKA POCTA KUBOTHBIX U YenoBeka. CTauu MOCTIMOPHOHATBHOTO Pa3BUTHSI Y )KMBOTHBIX M YEJIOBEKA.
[lepronst oHTOTEHE3a YenmoBeka. Pa3MHOkeHNE U pa3BuTHe pacteHuil. ['ameToduTt u ciopodut. Meiio3 B )KU3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue crop B mporecce Mero3a. ['amerorenes y pacrenuid. OmaioqoTBOPEHNE U Pa3BUTHE PACTUTEIHHBIX
opranu3MoB. JIBoiiHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHU3MBbI perysinun
OHTOT€HE3a Y pACTEHUM U )KUBOTHBIX. OCHOBHBIE T€HETUYECKUE TIOHITHUS M CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI, AJIJICJIbHBIE TEHBI,
aJIbTepHATUBHBIE IPU3HAKH, TOMUHAHTHBIM U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUACTAsI IMHUS, THOPUIBI, TEHOTHIT,
(denotun. OCHOBHBIE METO/IBI TCHETHKH: THOPUIOIOTHUECKUH, ITATOJIOTHYECKUI, MOJIEKYIIPHO-TeHETHIECKI. MOHOTHOpHIHOE
ckpemuBanue. [lepBrrit 3akoH Menaens — 3akoH equHo00pa3us ruOpua0B nepBoro nokoneHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHIes — 3aKOH PacIeIUIeHUs TpU3HaKoB. [{uTonorndeckne 0CHOBBI MOHOTHOPUIHOTO CKPEIIMBaHUs. [ MTOTe3a YHCTOTHI
ramet. AHaJIu3upyroliee ckpemuBanue. [IpomexyTouHblil Xapaktep HacaenoBanus. Paciienienue mpu3HaKkoB MPU HEMOITHOM
noMuHUpoBaHuU. [lurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH1emns — 3aK0OH He3aBUCHUMOTO HACJISOBAHUS TIPU3HAKOB.
[uTonoruveckue 0OCHOBBI TUTHOPHAHOTO ckpemuBaHus. CiemieHHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CuemneHHoe
HACJIEIOBAHUE TEHOB, HAPYILECHHUE CUEIICHHUS] MEXy T'€HaMU. XPOMOCOMHAasl TEOpHUs HACJIEICTBEHHOCTH. | €eHETHKA moJa.
XPOMOCOMHBII MEXaHU3M OIPEEICHUS 110J1a. AyTOCOMBI U IOJIOBbIE XPOMOCOMBL. [ OMOramMeTHBbIN U reTeporaMeTHbIH MoJl.
I'eneTnyeckas cTpykTypa MoJIoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CUEIVIEHHBIX € IOJOM. [ eHOTHI Kak LEJI0CTHAs! CUCTEMA.
[LneiioTponus — MHOXECTBEHHOE JEUCTBUE reHa. MHOXKECTBEHHBIN ajuienu3M. B3aumonecTere HealenbHbIX TEHOB.
Kommnemenrapuocts. Dnucra3. [lomumepus. BzanmoneiicTBue renotumna u cpeasl npu GopMupoBanuu ¢peHorumna. MisMeHInBoCcTh
Npu3HaKoB. KaueCTBEHHBIE U KOJTMYECTBEHHBIE TPU3HAKHU. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
MoaudukanuonHas n3aMeH4MBoCTb. Poib cpezibl B hopMupoBaHuU MOAUGPUKATMOHHON H3MeHUYUBOCTH. HopMma peakiinu npu3Haka.
Bapuanmonssliii psg u Bapuairriontast kpusas (B. Moranncen). CBoiicTBa Monu(UKaiMOHHONW M3MEHYMBOCTH. [ eHOTHIIHUECKast
M3MEHYUBOCTh. CBOWCTBA TEHOTUITUYECKOW N3MEHYMBOCTH. BUIbI TEHOTUITMYECKON M3MEHUNBOCTH: KOMOMHATUBHAS, MyTAllMOHHASL.
KomOuHnaruBHast ©13MEHUMBOCTH. Meli03 U 1OJI0BOI Mpoliecc — 0CHOBAa KOMOMHATUBHOM U3MEHUYUBOCTH. Pojib KOMOMHATHBHOMN
W3MEHYMBOCTH B CO3[JaHMH F€HETUYECKOTO Pa3HO0Opasus B Mpenesax 0JHOro Buaa. MyTannoHHas H3MEHUYUBOCTh. Buabl MyTanuii:
TeHHbIE, XPOMOCOMHbIE, TeHOMHbIE. CTIOHTaHHbIE U UHIYLIUPOBAHHBIE MyTallUU. SIepHbIE U LIUTOIUIA3MAaTUUYECKUE MYTaLlUU.
ComaTtudeckue U moyioBbie MyTaiuu. [[puurnHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTAaIMOHHOTO IMpoLecca. 3aKOH TOMOJIOTHYECKUX PSAJOB B HaciencTBeHHoM n3menunBoct (H.M. BaBunos). Buesaepnas
M3MEHYMBOCTh M HACJIEACTBEHHOCTh. KaprnoTun yenoBeka. MexayHapoaHas mporpaMmMa UCCIeI0BaHNs T€HOMA YenoBeka. Metoabl
W3yYEHHUS TeHETUKH YEJIOBEKa: TeHeaoTHYeCKUi, ONMM3HEIOBbIN, INTOTEHETHUECKHM, MOMYIAIMOHHOCTAaTUCTHUECKHM, MOJIEKYISPHO-
reHeTudeckuil. COBpeMEHHOE ONpeieIEHNE TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCJIE C
nomoinbto [11[P-ananuza. HacneactBennbie 3a00eBaHus YeloBeKa. | eHHbIE U XpOMOCOMHBIE O0JIE3HM YeloBeKa. boye3nu ¢
HAaCJIEACTBEHHOMN MPEAPACTIOI0KEHHOCTHI0. 3HAUEHHE MEINIINHCKON T€HETUKY B IPEIOTBPAILCHUH U JICYEHUN T'€HETUYECKUX
3a0oneBanuil ueaoBeka. CTBONIOBbIE KJIETKH. JlOMECTUKAIUS U CeNeKIUs. 3apoXKICHHE CeTeKIIUU U ToMecTukauu. Yuenue H.M.
Bagunosa o LleHTpax npoHCcX0XKACHUsT 1 MHOTOOOpa3usl KyJbTypHBIX pacTeHuil. Pojib cenexiuu B co30aHiK COPTOB PACTEHUH U
opoy )KUBOTHBIX. COPT, MOpo/a, IMTaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HaciencTBeHHOM n3meHunBocTy H.M. BaBuosa, ero
3HAYEHUE IS CEJICKITMOHHOM paOboThl. MeTobl CENeKITMOHHOM paboThl. MIcKycCTBEHHBIN 0TOOp: MacCOBBIN U MHIANBUTYAJIbHBIN.
Dranbsl KOMOWHAIIMOHHOM cenekuuu. McnpiTanue npon3BoauTeneii mo notoMcTBy. OTOOp MO T€HOTHITY € TIOMOIIBIO OIIEHKH (PeHOTUTIA
MIOTOMCTBA U 0TOOP 1O reHoTuny ¢ nomoinbio ananuza JJIHK. MickyccTBeHHBII MyTareHe3 Kak METOJ CEIEKIIMOHHOM paboThI.
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PannannoHHbIN 1 XUMHYECKUN MyTareHe3 Kak HICTOYHUK MyTallui y KyJIbTYPHBIX ()OpM OpraHu3MoB. VIcnoap30BaHrEe TEHOMHOTO
pelakTUpoBaHus U MeToi0B pekoMOuHaHTHBIX JIHK 11 noiydenuns ucxonHoro marepuana s cenekuuu. [omydeHne nonumionios.
BuyTtpuBunoBas rubpuanzanus. biuzkopoacTBeHHOE CKpelIMBaHue, WM HHOpUAKMHT. HepoacTBeHHOE CKpelIBaHue, WK
ayTOpuauHr. ['etepo3uc u ero npuuunsl. Mcnonabs3oBaHue rereposuca B cesnekuuu. Otnanénnas rudpuauzanus. [peononenue
Oecruioans MeXBUIOBBIX THOPUAOB. JJoCTHXKEHNS CeNeKIUU pacTeHUI U KUBOTHBIX. OOBEKTHI, UCIIOJIb3yEMbIE B OMOTEXHOJIOTUH, —
KJICTOUHBIE ¥ TKAHEBBIE KYJIBTYPbl, MUKPOOPT'aHU3MBI, UX XapaKTepUCTUKA. TpaauLinOHHasi OMOTEXHOJOTH: XjIe0oeueHue,
MOJTyYeHHE KUCIIOMOJIOYHBIX MTPOYKTOB, BUHOAEINE. MUKpOOHOIornueckuii cute3. OOBEKTH MUKPOOUOIOTHUECKUX TEXHOIOTHA.
[TpouzBoacTBO OenKa, aMIHOKUCIIOT M BATAMUHOB. MICKYCCTBEHHOE OTUTOJJOTBOPEHHE. PEKOHCTPYKIIUS SIMIIEKIICTOK M KIIOHUPOBAaHHUE
YKUBOTHBIX. MeTO/ TPaHCIUIAHTALMH AP KIETOK. XpOMOCOMHAs U TeHHasl MH)KeHepHsl. VICKyCCTBEHHBIN CUHTE3 T€HA U
KoHCTpyHpoBaHue pekomOnHaHTHbIX JIHK. JlocTrkeHHs u mepcneKTuBbl XpOMOCOMHON M TeHHOM MHXKeHepUn. MeanuHCKue
o6uorexHonoruu. Vicnonbp3oBaHue CTBOJIOBBIX KIeTOK. OpraHbl M CUCTEMbI OPraHOB YeJioBeKa. [ yMopanbHast peryssinus u
SHJOKPUHHAs CUCTEMA YesloBeKa. JKene3bl SJHIOKPUHHON CUCTEMBI M UX TOPMOHEI. J[elficTBE TOPMOHOB. B3auMOCBsA3b HEPBHON U
SHIOKpPUHHOM cucteM. ['unoranamorunodusapHas cuctema. Pedauexc n pednexropnas nyra. be3ycioBHble U yCIOBHbBIE PEQIIEKCHI.
3amura opranusma ot 6onesHei. IMmyHHast cucteMa yenoBeka. KiieTouHsli M ryMopanbHbIi HMMYHUTET. Bpoxx 1EéHHBIH,
npuoOpeTéHHBIN criennpuuecknii *UMMYHUTET. Teopust kiloHambHOCenekTuBHOro ummyHutera (I1.9pnux, ®.M.bepuet, C.Tonerasa).
BocnanutenbHble OTBETH OPraHu3MOB. Pojib BpOXkIEHHOTO UMMYHHUTETA B Pa3BUTUHN CUCTEMHBIX 3a0oseBaHuil. KpoBeHOCHas
cucteMa u e€ opransl. Cep/iie, KpOBEHOCHBIE COCY/IbI B KpoBb. Kpyru kpoBooOpamenus. Pabota cepana u eé perynsanus. [[pixanue
yenoBeka. JlpIxarenbHas cucreMa yenoBeka. Perymsauus asixanus. [IpixatensHble 00bEMBI. [InieBapuTenbHas cucTeMa 4enoBeka
Otnensl nuIeBapuTENbHOTO TpakTa. IInmeBapurensHble xkenessl. [lokpoBel 1 ux npousBogusie. Opransl BeiaeneHus. [louku.
Crpoenue u pyHKIIMOHUPOBaHHE HehpoHa. DUIbTpalns, CEKPEIs U 00paTHOE BCAChIBAHME KAaK MEXaHU3MBI paOOThl OPTaHOB
BbIeneHus. OOpa3oBaHMe MOYM y YelloBeKa. J[BUykeHHe YyeloBeKa: MbllleqHas cucrema. CKenaeTHble MBIl U uX padora. CTpoeHne
U THUIIBI COEIUHEHMS KocTel. DBomonnonHas teopus Y. JlapeuHa. [Ipeanocbulki BOSHUKHOBEHUs JapBUHM3Ma. JKNU3Hb U Hay4Has
nestenbHOCTh Y. [lapBuna. [IBrokyliue cuisl 3Boaonuu BuaoB 1o Y. /lapBuHy (BbICOKas MHTEHCUBHOCTb Pa3MHOXKEHHS OPraHU3MOB,
HaCIIe/ICTBEHHAst N3BMEHUYNBOCTh, O0Opb0a 3a CyIEeCTBOBAaHHE, ECTECTBEHHBI M HCKYCCTBEHHBIN 0TOOD). OdhopMiIeHHe CHHTETUYECKOM
teopun 3Botonun (CTD). Hewrpanbhas Teopus sBomtonui. CoBpeMeHHas SBOJIIOIMOHHAS OMOJI0THs. 3HAUYEHNE YBOJIIOITMOHHON
TEOpHH B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHOH KapTHHBI Mupa. [lomynsauus kak sneMeHTapHas equHuna 3Bomonun. CoBpeMeHHbIe
METO/IbI OIICHKH T€HETHUYECKOTO pa3HOo00pa3us U CTPYKTYphI Momyssiiuil. MizmMeHeHne reHooH1a MOMYIISLUHT KaK SJIeMEHTapHOe
HBOJIOIIMOHHOE SIBIIEHUE. 3aKOH reHeTnueckoro pasHosecus k. Xapmau, B. BaitnOepra. DnemenTapHbie (hakTopsl (IBUKYIIAE CHITBI)
3BOMIOITMK. MyTannoHHbIN niporiecc. KomOnHaTnuBHas M”3BMEHUYNMBOCTD. [[peiid TeHoB — cirydaiiHbie HEHANpaBIeHHbIC H3MEHEHUS
4acToT ajuieneil B nonyasuuax. Dpdexr ocHoBarens. Murpauuu. M3onsanus nonynsauuii: reorpadudeckas (IpocTpaHCTBEHHAs),
6uonoruueckas (penponykruBHas). EcrecTBeHHBIH 0TOOp — HanpaBisitonuii hakrop 3Bosonun. @OopMbI €CTECTBEHHOTO 0TOO0pa:
JBWDKYIIUH, CTAaOMIH3UPYIONINH, pa3peiBatonuii (1u3pynTuBHBIN). [1onoBoit oT6op. [IprcnocobIeHHOCTh OPraHU3MOB KaK pe3yibTar
MHKPOIBOTIONNU. BO3HUKHOBEHHE MPUCTTOCOOIECHUH y Oprann3MoB. ApoMopdo3sl 1 uanoaganTtanuu. [Ipumepsl npucnocoOiennii y
opranu3zmMoB. OTHOCUTENBHOCTh NPUCTIOCOOIEHHOCTH OpraHu3MoB. Buj, ero kpurepun u crpykrypa. BugoodpasoBanue kak
pe3yNbTaT MUKPO3BOMIONUH. M30mms1us — KirtoueBoii ¢aktop Bugoodpazosanus. [lytu u cnoco6sl BUI000pa30BaHUS:
ajrornarpuaeckoe (reorpaduueckoe), CHUMIaTpUIeCcKoe (IKOJIOTHIECKOE), KMTHOBEHHOE (TTOTUTUIONIH3AITHS, THOPH N3N ).
JIMMTENbHOCTH YBOTIOIMOHHBIX MPOIIECCOB. MexaHn3Mbl (HOPMHUPOBAHUS OMOJIOTMYECKOTO pa3HO0Opasus. Posbs 3BOMOIIMOHHON
OMosIOruy B pa3pabOTKe HayYHBIX METOJIOB COXpAaHEHHs OHMOpa3HO0Opa3us. MUKpPO3BOIIOLUS M KOIBOJIIOLIUS TAPa3UTOB U UX XO35EB.
MexaHu3mbl popMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHUKAM H CITIOCOOBI O0phOBI ¢ Hell. MeToIbl N3yueHHst MAaKPOIBOJIOLIHH.
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[TaneoHronornueckue MeTObl U3yueHUs IBOITIOIMHU. [lepexonnblie (opMbl U PUIOrEeHETHUECKHE PSAIbl OPTaHU3MOB.
buoreorpagpuueckue MeTonbl n3ydeHus 3Bostonun. CpaBHeHne Gropsl U (payHbl MaTEPUKOB U OCTPOBOB. broreorpaduueckue
obnactu 3emiu. BUIbI-D0HAEMHUKH U PEIUKTBI. DMOPUOIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOIbI U3YUCHHS HBOITIOIHH.
I'eneTnueckre MeXaHNU3MBbI BOJTIOIMN OHTOT€HE3a U MOSBICHUS SBOJIIOLIMOHHBIX HOBLIECTB. | OMOJIOrMYHBIE U aHAJIOTMYHBIE OPTaHbl.
PyaumMeHTapHble OpraHsl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKIE, OMOXUMHUYECKHE U MAaTEMaTUYECKUE METO/bI U3y4YEHUs
3BOJIONMU. ['OMooruunele renbl. CoOBpeMEHHbIE METO/IBI TOCTPOCHUS (PUITOT€HETUYECKUX JePEBBEB. XPOMOCOMHBIE MyTallUU U
HBOJIONHS TeHOMOB. O0I1IKe 3aKOHOMEPHOCTH (TIpaBuMIIa) 3BOOIUH. HeoOpaTUMOCTh 3BOMIOINH. ATaNTUBHAS paIdaIIHAL.
HepaBHoMepHOCTh TeMIIOB 3BONIOIMH. HayuHble rUnoTe3sl MPOMCXOXKACHUS KU3HU Ha 3emie. AOnoreHes u naHcnepmus. JloHayuHble
NIPEJCTABICHUS O 3apOXKJICHUH KU3HU (KpeallnoHn3M). [ Mnoresa NoCcTOSHHOTO CaMO3apOKIECHUS ) KU3HU U €€ ONIPOBEPIKEHHE
onbitamu @. Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxaenue xusHu u actpodronorus. OCHOBHBIE 3Talbl HEOPraHUYECKON
sBosroMy. [lnanerapHast (reojJoruueckas) SBOIIONU. XUMHUECKas 3BOMIOLNA. AOMOTEHHBIN CUHTE3 OPraHUUECKHUX BEIECTB U3
Heoprannueckux. OnsiT C. Muinepa u I. FOpu. O6pazoBanue nonumepos u3 MmonomepoB. KoanepsarHas runore3a A.W. OnapuHa,
runorte3a nepsudHoro OynpoHa k. Xonzaeitna, renetndeckas runotesa [. Mémnepa. Pu6osumsl (T. Yek) u runotesa «mupa PHK» V.
I'un6epra. @opmupoBaHre MeMOpaH U BO3HUKHOBEHHE MPOTOKIETKU. McTopus 3emiu u MeToabl €€ u3ydenus. Mckomnaemble
opranudeckue octatku. ['eoxponosnorus u e€ Meroabl. OTHOCHUTENbHAS U a0COIIOTHASI TeOXPOHOJIOTH. [ e0XpoHOIOrnYecKas mIKaia:
J0HBI, 3pbl, IEPUOJIbL, F1I0XHU. HauanbpHble Tanbl oprannyeckoi sBosonnu. [losBaeHne u 3BOIOLNS EPBBIX KIETOK. JBOIOLHNS
MeTabonu3ma. BozHukHoBeHue nepsbix skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHAJIOT EPBbIX Ha 3eMJIe COOOIECTB.
Crpomaronutsl. [Ipokapuots! u sykapuotsl. IIporcxoxkaenue sykapuot (cuMOroreHes3). DBONIIOLIMOHHOE TPOUCX0XKICHHE BUPYCOB.
[IponcxoxaeHre MHOTOKJIETOUHBIX OPraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I'PYNI MHOTOKJIETOUHBIX OpraHU3MOB. OCHOBHBIE ATAIlbl
HBOJIIOIHMH BEICIINX pacTeHnid. OcHOBHBIE apoMopdo3bl pacTeHuil. Berxos pactenuii Ha cymry. [losBieHre CIOPOBBIX paCTEHUH H
3aBoeBaHue uMu cymu. CemeHnHble pacTteHus. [IponcxoxaeHne NBETKOBBIX pacTeHui. OCHOBHBIE TaIbl HBOJIOLNN )KMBOTHOTO MUPA.
OcHoBHbIE apoMOp(03bl KUBOTHBIX. Bennckas gayna. KemOpuiickuii B3pbIB — OSIBIEHUE COBPEMEHHBIX TUIOB. [IepBbie XOpoBbIe
XKHUBOTHBIC. JKU3HB B Bozie. DBOMIONHS MO3BOHOYHBIX. [Iporncxoxkaenne amdpubmii n pentunuil. [IpoucxokaeHre MICKOUTAOMNX U
ntul. [Ipunnun kinroueBoro apomopdoza. OcBoeHne 6eCII03BOHOUHBIMH U TO3BOHOYHBIMU )KMBOTHBIMU CYIIU. Pa3BuTHE jX1U3HU Ha
3emuie 1Mo 3paM | MeproiaM: apXxeu, MPOTepO30#, Maeo30i, Me3030M, KaitHO30M. O0IIas XapaKTepUCTHKA KIIMMATa U T€OJIOTHYECKIX
nporeccoB. [losiBieHNe 1 pacBET XapaKTepHBIX OPraHU3MOB. YIiieoOpa3oBaHUe: €ro YCIOBUS U BIMSHUE HA T'a30Bbli COCTaB
arMocdepbl. MaccoBble BBIMUPAHUS — SKOJIOTHYECKHUE KPU3UCHI POLLUIOro. [[pU4nHBI U CIIEICTBUS MACCOBBIX BEIMUPAHUH.
CoBpeMeHHBIH 3KOJIOTHYECKUN KpU3HC, €ro 0coO0eHHOCTH. Pa3niensl 1 3a1aun aHTpomnonorud. Meroasl anTpomnosorud. CTaHOBIEHUE
IIPEICTABICHUN O IIPOUCXOKIEHUH YeaoBeKka. CoBpeMEeHHbIE Hay4HbIE TeOpHUU. CXOICTBO YeNOBEKa ¢ )KMBOTHBIMUA. CHCTEMaTHYECKOE
noJjoxeHue yenoBeka. CBUIETENbCTBA CXO/ICTBA YEJIOBEKA C )KMBOTHBIMU: CPAaBHUTENBHO-MOP(OIOrHYECKUE, SMOPHOIOTHYECKHE,
¢buznonorodnoxuMuyeckue, nopeaeHueckne. OTIMYMs 4enoBeKa OT )KUBOTHBIX. [IpsAMOX0XkIeHIE U KOMIUIEKC CBA3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPO# CHTHAIBHON CHCTEMBI. J[BrKytue critbl ((hakTOphl) aHTPOITOTEHE3a:
Oouonorudeckue, conranbHbie. COOTHOIIEHHE OMOJIOTMYECKUX M COLMAIbHBIX ()aKTOPOB B aHTpororeHese. OCHOBHBIE CTaluU
aHTpONOreHe3a. ABCTPaJIONUTEKH — IByHOTHE NIPENKH JIIOAEH. UenoBeK yMelblil, IEpBbIe U3TOTOBIEHUS Opyauil Tpyaa. Yenosek
MPSIMOXOMALINHA 1 TIEPBBINA BBIXOJ JItofieH 3a npenensl Adpuku. Yenosek reinens0eprekuii — o0muiil npeqok HeaHaepTaaIbCKOTro
YeJIoBeKa U YeJI0BeKa pa3yMHOro. YenoBek HeaHAepTaIbCKUM KaK BUJ JIFO/IEH XOJOJHOTO KiuMara. YenoBeK pa3yMHbIH COBPEMEHHOTO
THUIIA, ICHUCOBCKHUM YEJI0OBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenaMu AQpHUKu. DBOIIONNS COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN
0TOOp B MOMYJIALMAX yesoBeka. MyTallMoHHbIH nporecc U noauMmopdusm. IlonynsunonHsle BOIHBI, Ipel( TeHOB, MUTpalus U

«3( ekt ocHOBaTENs» B MOMYJISIMIAX COBPEMEHHOT0 uenoBeka. YenoBeueckue pacel. [lonsTie o pace. bonbime pacsl: eBponeouaHas
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(eBpasmiickas), aBCTpaJIO-HETPOUIHAS (9KBATOpHAIbHAs ), MOHTOJIONTHAS (a3MaTCKO-aMepUKaHcKas). Bpems u myTu pacceneHus
YeloBeKa 1o rianere. EnuHcTBO yenoBeueckux pac. Hayunas HecocTosTenbHOCTh pacu3ma. [IpucnocobieHHOCTh YenoBeka K
pa3HBIM YCIOBUSM OKpYXKaromlei cpeasl. Bnusuue reorpadudeckoii cpeasl U apeiida reHoB Ha MOP(HOIOTHIO B (PU3HOTIOTHIO
yesoBeka. Pa3aensl u 3agaun sxosoruu. CBs3b 3KOJIIOTUHU € APYTUMHU Haykamu. MeToabl skonoruu. [lonesrie HabmoneHus.
DKCIIEpUMEHTHI B KOJIOTUU: MIPUPOJIHBIE U TabopaTopHble. MoaenupoBaHue B 3KOJIOTUM. MOHUTOPUHT OKpYXKaloIe cpeibl:
JIOKaNIbHBIN, PETUOHANBHBIN U T100aNbHBIN. DKonoruueckue (pakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kinaccudukarms
HKOJIOTUYECKHUX (PaKTOPOB: abMOTHUECKHE, OMOTHYECKHE, aHTponoreHHbIe. O0IIMe 3aKOHOMEPHOCTH AEUCTBHS SKOJIOTMUECKUX
(dakropos. [IpaBuno muaumyma (K. Inpenrens, FO. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.
Abnotnyeckue Gaktopbl. CBET Kak dKoJornueckuii pakrop. [lelicTBre pa3HbIX YU4aCTKOB COJTHEYHOTO CIIEKTpa Ha OPTraHU3MBbI.
DKOJIOTHYECKUE TPYIIIBI PACTEHUH U )KUBOTHBIX MO OTHOIIEHHIO K cBeTy. CurHanbHas poib cBeta. @oronepuoansm. Temneparypa
Kak sKosorndeckuit pakrop. [eiictBue Temneparypsl Ha opranu3Msl. [[0HKHIOTEpMHbBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI.
DBpPUTEPMHBIC U CTEHOTEPMHBIC OPraHU3MbI BIIaKHOCTH Kak 3Koyorndeckuid hakrop. [Ipucrmocobnenus pacTeHU K MOIICPKAHUIO
BosiHOTO Oananca. Knaccudukaius pacteHuil o oTHOIIEHUIO K Bozie. [IpucnocoOnenns KUBOTHBIX K MN3BMEHEHHUIO BOTHOTO PEXUMA.
Cpenbl 0OUTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3/AYIIIHAS, TOYBEHHAs, INTyOWHHAs TIOATNIOYBEHHAS, BHYTPUOPTaHU3MEHHAs!.
OU3HKO-XUMHYECKUE 0COOEHHOCTH cpeJl O0MTaHusl opraHu3mMoB. [IpucnocoOnenust OpraHu3MoB K )KU3HU B PAa3HBIX CPeIax.
buonornueckue purmel. BHennue u BHyTpeHHUE pUTMBL. CyTOYHBIC U TOAUYHBIE PUTMBI. [Iprucrioco01eHHOCTh OPraHu3MOB K
CE30HHBIM U3MEHEHUSM yCIIOBUM KW3HH. JKu3HeHHbIe (opMbl opraHu3MoB. [lonsTre o xu3HeHHOM Gopme. XKuzHeHHbIe HOpPMBI
pacTeHHii: 1epeBbsl, KyCTAPHUKH, KyCTAPHUYKHU, MHOTOJIETHHE TPaBbl, OJHOJETHHE TPaBbl. JKI3HEHHBIE (DOPMBI )KUBOTHBIX:
THJIPOOUOHTHI, TeOONOHTHI, a3pOoOHOHTHI. OcOOEHHOCTH CTpOeHus 1 00pa3a ku3Hu. buornyeckue daxropsl. Buapl Onornaeckux
B3aMMOJICHCTBUI: KOHKYPEHIINS, XUIITHUIECTBO, CUMONO03 1 ero Gopmel. [lapazutusm, kooneparus, MyTyaan3M, KOMMEHCATN3M
(KBapTUPAHTCTBO, HaxJIeOHNUECTBO). HeTpoduieckue B3aumonecTBus (Tonnueckue, popudeckue, padpuueckue). 3HaYCHHE
OMOTHYECKUX B3aMMOACHCTBHIA /IS CYIIECTBOBAHUS OPTaHU3MOB B cpefie oOuTaHus. [IpuHITNT KOHKYPEHTHOTO UCKITIOUEHUSI.
DKOJIOTUYECKUE XapaKTEePUCTUKH MOmyIsnuu. [lomynsius kak Ouonorudeckas cucreMa. Posb HeOMHOPOTHOCTH Cpelibl, (PU3MUeCKIX
0apbepoB 1 0COOEHHOCTEH OMOJIOTHH BUIOB B (POPMHPOBAHUH IPOCTPAHCTBEHHON CTPYKTYPHI NOMysiiuid. OCHOBHBIE ITOKa3aTeIH
MONYJISLUN: YUCIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJOBAs CTPYKTYPa, POXKAAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTS,
MHUTpalusi. JKOJIOrHYecKas CTPYKTypa nomyssauuu. OleHKa YUCICeHHOCTH NOoNysauuu. JJuHaMuKa Nonyssiiuy U €€ peryssuus.
buornueckuit noreHuuan nonyisuu. MoaenupoBanue AMHaAMUKH nonyisinuu. Kpusbsie pocTa uncieHHocTy nonyisiuuu. Kpusbie
BBDKUBAHUS. Peryssiius 9ucIeHHOCTH MOMYJISIHNA: POsib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHUECKUE
ctpareruu BunoB (r- u Kcrparerun). [lonsitie 06 axonornyeckoit Huiie Buaa. Mecrooburanue. MHOromepHas MoJieinb
skosiornyeckor HuiM Jx.M. Xarunncona. Pasmepsl sxkonornueckoit Humu. [loreHunansHas U peann3oBaHHas HUIIK. By kak
cucTeMa nomyisiuii. Apeasbl BUJ0B. BUbI U UX )KU3HEHHbBIE CTPATETUU. 3aKOHOMEPHOCTH MOBEJCHUSI U MUTPALINI )KUBOTHBIX.
buonoruueckue nHBa3uM Yy )epoaHbIX BuAoB. CoolliecTBa oprann3MoB. bruoreHos u ero crpykrypa. CBsi3u Mexy opraHu3MamMu B
OuoreHo3e. DkocucTema kKak oTkpbiTas cuctema (A.J[kx. Tercnn). yHKIIMOHAIBHBIE OJIOKH OPTaHU3MOB B IKOCHCTEME: TIPOAYIICHTHI,
KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBuu. Tpodudeckue nenu u cetu. Abnorudeckue 010ku skocucteM. [10uBbI 1 nitbl B
skocucTeMax. KpyroBopor BelecTB U OTOK IHEPTHU B d3kocucTeMe. OCHOBHBIE TIOKA3aTeIN SKOCUCTEMBI. buoMacca u npoaykuus.
DKOJIOTHYECKHE MUPAaMU/Ibl YUCell, Ouomacchl ¥ 3Heprun. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHbIE ¥ BTOPUYHBIE CYKIIECCUH U UX MPUYKHBI. AHTPOIIOTEHHBIE BO3CHCTBUS Ha cykieccuu. KimmMakcHoe cooOmiecTBo.
buopaznoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH coo01iecTB. [IpuponHbie skocucTeMbl. AHTPOTIOT€HHBIE
HKOCUCTEMBI. ATposkocucTeMa. ATporieHO3. Pa3nuust Mex /1y aHTpONOTeHHBIMU U IPUPOJHBIMH SKOCUCTEMAaMHU. YPOOIKOCHUCTEMBI.
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OcHOBHBIE KOMITOHEHTHI YpOoakocucteM. [oposckas ¢uopa u payna. CuHanTponu3anus roposickoit ¢payHsl. buomornueckoe u
XO35UCTBEHHOE 3HaUE€HUE arpO3KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMOIEHCTBHM
OpraHu3MoB B SKocucTeMax. [lepeHoc sHeprun 1 BemIeCTB MEX/Iy CMEKHBIMH HKOCUCTEMaMH. YCTOMYMBOCTh OPTaHU3MOB,
TIOITYJISIIIMIA ¥ 9KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX W aHTPOIIOTEHHBIX Bo3neiicTBuid. Bruocdepa — obmeranerapHas 00omodka
3emutn, Tie CYIIECTBYET WIIM CyIIecTBOBaa ku3Hb. YueHue B.W. Bepuaackoro o 6nocdepe. Obnactu 6uocdeps u e€ coctas. XKupoe
BelecTBO 6rocdeps! 1 ero PyHKIMH. 3aKOHOMEPHOCTH CyIecTBOBaHUS Onocdeprl. OcobeHHOCTH OUoChephl Kak Io0albHON
sKocucTeMbl. JlnHaMuueckoe paBHOBecue B 6nocdepe. KpyroBopoTs! BemecTB 1 OMOre0XUMHUECKUE IUKIIBI (YIIepoa, a30Ta).
PutmuuHOCTE siBeHuit B 6nocdepe. 3oHanpHOCTh Onochepsl. [lorsTue o Gnome. OCHOBHBIE OMOMBI CYIITH: TYHJpa, XBOWHBIE Jieca,
CMEIaHHbIE U IUPOKOIMCTBEHHBIE JIECa, CTEIH, CaBaHHBI, TyCThIHU, TPOIIMYECKHE JIeca, BEICOKOrophs. Kilnmar, pacTuTenbHbli 1
AKHUBOTHBII MUp OMOMOB cymH. CTpyKTypa U (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYypCHOro MoTeHIana u 6nochepHbix GyHKIUH.
DKOJOrMYeCKUe KPU3UCH U UX PUUMHBL. Bo3neiicTBre yenoBeka Ha 6nocdepy. 3arpsisHeHne Bo3LyHoi cpeabl. OxpaHa Bo3ayXxa.
3arps3HEeHne BOAHOM cpensl. OXpaHa BOAHBIX pecypcoB. Paspymenue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHre Kiumara.
AHTPONOTr€HHOE BO3ACHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIM Mup. OXpaHa paCTUTEIBLHOIO U )KUBOTHOTO MUpa. OCHOBHbIE
NPUHIUIBI 0XpaHbl npuposl. KpacHslie kauru. Oco6o oxpansemsie npupoassie Tepputopun (OOIIT). boranndeckue cazpl u
300510ruyecKue napku. OCHOBHBIE MPUHITUIIBI YCTOHYHUBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOAbL. PartmonansHoe
MIPHUPOAOTIONBF30BaHUE U COXpaHeHue Onosnorunyeckoro paznoodpasus 3emun. [IPOBEPAEMBIE TPEBOBAHN A K ITPEJIMETHBIM
PE3YJIETATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHMS HA
OCHOBE U3MEHEHHOTI'O B 2022 I. ®I'OC: YMeHHe ycTaHABIMBATh B3aUMOCBA3M MKy CTPOCHUEM U (YHKLUAMH:
OpPTraHOM[IOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu U CUCTEMaMH OPraHOB y PACTEHHI, )KUBOTHBIX M YeJIOBEKa; MEXy dTanaMu oOMeHa
BEIIIECTB; ATallaM¥ KJIETOYHOTO ITUKJIA U )KU3HEHHBIX [TUKJIOB OPTaHU3MOB; dTallaMy SMOPHUOHATIBHOTO Pa3BUTHS; TCHOTUIIOM U
(dhenotunom, peHOTUTIOM U (paKTOpaMH CPebl OOMTAHUS; TPOIIECCAMU IBOTIOIUH; IBMKYIIIMMH CHJIAMHA aHTPOTIOTEHE3a;
KOMIIOHEHTaMHM PA3JIMYHbIX 3KOCHCTEM M MIPUCIIOCOOICHUAMHU K HUM OPIaHU3MOB.

[TPOBEPSIEMbII JIEMEHT COIAEPXKAHMS: AHanu3 sKcrepTHbIX JaHHBIX, B TAGIHYHOI Ml rpadHueckoii hopme.
I[MPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUA (ITO KOANDPUKATOPY ®UIIN): Knetka — cTpyKTYpHO-(QYHKIIMOHAIbHAS
enuHUIA KuBOro. Mictopus otkpsiTus kietku. Pabotsr P. I'yka, A. JleBenryka. Kinerounas teopus (T. [lIBann, M. lneiinen, P.
BupxoB). OcHOBHBIE MTOJIOKEHHSI COBPEMEHHOMN KJIETOUHOM Teopun. MeTo bl MOJIEKYJIIPHON U KJIETOUHOM OMOIOTHH: MUKPOCKOIIHS,
XpoMarorpadus, 3eKTpoPope3, METOA MEUEHBIX aTOMOB, 1n(depeHnalIbHOE HEHTPUPYTUPOBAHUE, KyIbTUBUPOBAHNE KIIETOK.
XUMUYECKUI COCTAB KJIETKH. Makpo-, MUKPO- U YJIBTPaMUKPO3JIEMEHTHI. Boaa 1 €€ ponb Kak pacTBOPUTEINS], pEareHTa, y4acTue B
CTPYKTYpUPOBaHHUHU KJIETKH, TETIOPETYISIIUU. MUuHepaibHbIe BENIECTBA KIETKH, X OHOOrHYecKas poiib. Posib KaTHOHOB ¥ aHHOHOB
B KJIeTke. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€TITKOBOM MojeKyinbl. [lepBuuHas
CTpYyKTypa Oenka, NenTuaHas cBsi3b. BTopuuHas, TpeTuuHas, YeTBepTUUHas CTPYKTYpbl. JleHaTypauus. CBolicTBa GENIKOB.
Knaccudukarus Oenkos. buonornueckue GpyHkuuu 0enkoB. YriieBoasl. MOHOCaXapuIsl, 1McCaxapubl, OJIUTOCaXapyuasl U
nonucaxapuabl. OOIuil MIaH CTPOeHHU U PU3UKO-XUMHUECKUE CBOMCTBA yIIeBOAOB. bronornyeckue GpyHKmu yriaeBogoB. JIumusl.
IMuapodunbHO-TUApOdOOHBIE cBOlicTBA. Kinaccuduxanus nunuaos. Tpurmuuepuasl, pocdonunusl, BOCKU, CTEPOUIBI.
buonornueckue ¢pyHkuuu aunuos. O61me cBoiicTBa OMOJOrHUECKUX MEMOpPaH — TEKy4€eCTh, CIIOCOOHOCTh K CaMO3aMBbIKaHUIO,
nonynponunaemocts. Hykiennossie kucnotel. JIHK u PHK. Ctpoenne HykienHoBeIx kucioT. Hykneornael. [Tpunnun
komriemeHTapHocTH. [Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas criupans. MecToHaxoxaeHHe U Onoornueckue QyHKIuN
JIHK. Buast PHK. ®yukiun PHK B knetke.Ctpoenune monekynsl AT®. Makposprudeckue cBsizu B mojekyine AT®. buonorunueckue
¢dbynkuun AT®. BoccraHoBIeHHBIE TEpEHOCYNKH, WX GyHKIMHU B KieTke. CexkBennpoBanue JIHK. CtpykrypHas Ouonorus:

file:///C:/Users/Admin/Desktop/Koaundukatopsl (kateropus)/bruonorus (Bbicwias).htm

34/40



19.02.2025, 15:36 Buonorus (Beicwas).htm

Oonoxumuueckue 1 6Mo(pu3nIeCcKre NCCIEA0BaHMsI COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI1. THIIBI KIIETOK:
JyKapHOTHUYeCKas U pokapuorndeckas. CTpyKTypHODYHKIHOHAIbHbIE 00pa3oBaHus KieTKu. CTpoeHHe MPOKAPUOTHUECKON KIETKH.
Knerounas crenka Gakrepuii u apxeir. OcoOEHHOCTH CTPOEHUS TeTepoTpOHON U aBTOTPO(GHON MPOKAPUOTHIECKHX KIETOK. MecTo u
POJIb IpOKapuoT B 6uorieHo3ax. CTpoeHne U PyHKIIMOHUPOBAHNE SYKApUOTHIECKOH KieTKH. [I1a3marnueckas memOpaHa
(urazmanemma). CTpyKTypa I1a3MaTndeckoil MeMOpaHbl. TpaHCTIOPT BEIIECTB Uepe3 IIIa3MaTUIeCKYI0 MEMOpaHy: TTaCCUBHBIN
(muddy3us, odneruénnas auddysus), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lonynponuriaeMoctsb
MeMOpanbl. PaboTa HaTpuiikanueBoro Hacoca. DHIOIMUTO3: MMHOLUUTO3, arounTtos. Jk3o01uTo3. Kierounas crenka. CTpykrypa u
(YHKIMU KJIETOYHOM CTEHKH pacTteHuil, rpuooB. Luromnasma. Llurozomns. Llutockener. JIBmkenue nutoruiasmMel. OpraHoUabI KIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKU: dHaoTuIa3Marndeckas cethb (DI1C), anmapat ['oybKu, TU30COMBI, UX CTpOEHUE U QYHKITUH.
B3anmMocBs3b 0JHOMEMOpPaHHBIX OpPraHOUI0B KiIeTKU. CTpoeHre TpaHy sipHOro peTukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOUHBIX MeMOpaH. [ taakuii (arpanyssipHblii) SHAOIUIa3MaTHYECKUH peTuKyIyM. CekperopHas QpyHKIHs anmnapara [onbmku.
Tpancnopr BemecTs B KieTke. Bakyonn pactutensHbIx Ki1eTok. Knetounsnii cok. Typrop. [1oimyaBTOHOMHBIE OpraHOWIBI KJIETKH:
MUTOXOHAPUH, IacTuabl. CTpoeHue u GyHKIUN MUTOXOHJPUH U I1acTua. IlepBudHbie, BTOPUYHBIE U CIIOKHBIE TIACTHUIBI
(OTOCHHTE3UPYIOIIUX 3YKApUOT. XIIOPOILIACThI, XPOMOILIACTHI, JIEHKOIUIACThI BBICHIMX pacTeHni. HememMOpaHHbIe OpraHoM bl
kieTkn CTpoenue u (PyHKIMN HEeMEMOpPaHHBIX OPraHOUI0B KIeTKH. Pubocombl. MukpodmiameHTsl. MbIIIEYHbIE KICTKH.
Muxkpotpy6ouku. Knerounstit nenTp. CTpoeHHE U IBHKECHUE KTYTUKOB M peCHIHUYEK. MUKpPOTpYyOOUKH IUTOIIIa3Mbl. LleHTprons.
Anpo. O6omnouka spa, XpOMaTHH, KapUOILIa3Ma, SJIPHIIIKH, KX CTPOCHUE M (PYHKITUU. S epHBINA OCIKOBBIN MaTPHKC.
IIpocTpaHCTBEHHOE pacMoIOKEHUE XPOMOCOM B HHTep(hazHoM siape. bernku XxpomaruHa — rucToHbl. KileTouHble BKITIOUEHHMS.
CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapHOT (PaCTUTEIbHOM, )KUBOTHON, TPUOHOM). ACCUMMIIALIUS ¥ TUCCUMUIIALINS — JBE
CTOPOHBI MeTabomm3Ma. TUIbl 0OOMEHa BEeIeCTB: aBTOTPO(HBIN U reTepoTpOodHBIN. YdyacTue KHCI0opoaa B 0OMEHHBIX IpoIeccax.
DHepreTudeckoe ooecnedeHne kKieTku: npespamieHrne AT® B oOMeHHBIX mporieccax. epMeHTaTUBHBIN XapaKTep peaKiui
KJIETOYHOTrO MeTabonu3Ma. depMeHTHI, UX CTPOEHHUE, CBOWCTBA U MexaHU3M JeicTBus. KopepmenTsl. OTianuus GepMEeHTOB OT
HEOPTraHMYECKUX KaTalu3aTopoB. belKku-akTHBATOPBI M OeNKU-UHTHOUTOPBI. 3aBUCHMOCTH CKOPOCTH (PePMEHTATUBHBIX PEAKIIMNA OT
pa3nmuuHbIX (hakTopoB. [lepBUYHBIN CHHTE3 OpraHMYeCKUX BemecTB B kKieTke. DorocunTes. Poip ximopormiactos B mporecce
(dbotocunTe3a. CBeToBasi 1 TeMHOBast (a3bl. [IpogykTuBHOCTE hoTOCHHTE3a. BiusHue pa3nuyHbiX (haKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHue poTocuHTe3a. XeMoCcHHTe3. Pa3zHo0Opa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUPUIMPYIOLINE OaKTepHH,
xKene300aKkTepuu, cepobaKTepun, BOAOPOIHbIE OakTeprun. 3HaYeHUE XeMOCHHTe3a. AHA’POOHBIE OpraHU3Mbl. Bubl OpoxkeHusl.
[IpomyxThl OpOKEHUS U UX UCTIONB30BAaHHUE YETIOBEKOM. AHaYPOOHBIE MUKPOOPTaHNU3MBI KaK 00BbEKTHI OMOTEXHOIOTUN M BO3OYIUTEIH
Oomne3Heil. A3poOHbBIE OpraHU3Mbl. JTaIlbl YHepreTudYeckoro oomeHa. [logroroBurenbublit dTan. [rMKoaN3 — 6€CKUCIOPOIHOE
paclienieHle II0Ko3bl. bruonoruueckoe okuciaeHue, Wi KJIETOYHOE JpIxaHue. Poib MUTOXOHIpUI B Ipolieccax OMOIOrHYECKOro
okucnenus. Luxnnyeckue peakuu. OxucnutensHoe pocopunupoBanue. [Ipenmyiiectsa a3poOHOro Myt 0OMeHa BEIIeCTB Iepes
aHadpoOHBIM. D eKkTHBHOCTH HHEpPTreTHUECKOro 0OMeHa. Peakunn marpuyHoro cuaTe3a. [IpHHINT KOMITIEMEHTAPHOCTH B PEAKIIHAX
MaTpPUYHOTO CHHTEe3a. Peanu3anus HacneacTBeHHON nHGOopMann. [ eHeTHYECKH KOJI, €ro CBOMCTBA. TpaHCKPHUIIIIHS — MAaTPUIHBIN
cure3 PHK. IIpuHIune! TpaHCKpUIIMK: KOMIUIEMEHTAPHOCTh, AaHTUNAPAIIEIBHOCTh, ACHMMETPUYHOCTD. TpaHCIsALMS U €€ ITalbl.
VYuactue Tpancnoptabix PHK B OnocunTese 6enka. YenoBust buocunresa 6enka. Koguposanue amuHokucioT. Pons pubocom B
O6uocunTe3e Oenka. Opranuzalus reHoMa y IPOKapuoT U SyKapuoT. Perynsiys akTHBHOCTH I'€HOB Y IPOKapHoT. [ unore3a onepoHa
(®. XKako06, K. Mano). Perynsiys 0OMEHHBIX TTPOIIECCOB B KieTke. KieTounblii romeocta3. Bupycel — HEKIeTOUHBIC (DOPMBI KUZHH U
obnurarHble napasutbl. CTpoeHUE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. BupycHsle 3a001eBaHus 4eI0BEKa,
®UBOTHBIX, pacteHuit. CIINJ[, COVID-19, cornanbHbie 1 METUITMHCKUE TTPOOIeMbl. KIeTOUHBIH UK, €T0 IEPHOABI M PETYIISIIUS.
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Hutepdaza u muto3. OCOOEHHOCTH POLIECCOB, MPOTEeKaoMuX B HHTEpdase. [loaroroBka kieTku k aenenuto. [IpecunreTnyeckuit
(MOCTMUTOTUYECKUI), CHAHTETUYECKUI U MOCTCUHTETHUECKHM (IPeMUTOTUYECKUIA )ieproabl nHTepdasbl. Marpuunslii cuate3 JJHK —
perunkanud. [puauuns! pernkanuu JJHK: koMimeMeHTapHOCTD, TOJIyKOHCEPBAaTUBHbBIN CUHTE3, AaHTUIIAPAJIEIBHOCTh. MexaHn3M
permukarmu JTHK. Xpomocombl. Ctpoenue xpomocoM. TemoMepsl 1 TeroMepasa. XpoMOCOMHBIH HAOOp KIETKH — KAPHOTHIL.
JIMTIOUTHBIN ¥ TallJIONIHBIH HAaOOpBl XpoMocoM. ['omMonornaabie XpoMocombl. [1omoBbIe XpoMocoMBbl. JleieHne KIIETKH — MUTO3.
Cragun MUTO3a ¥ IPOUCXOAAIIME B HUX Ipouecchl. Tunbsl Mmuto3a. KaprokuHes 1 IUTOKUHE3. bromornyeckoe 3Ha4eHUE MUTO3a.
Perynsiust MUTOTHYECKOTO IIMKIIA KiIeTKU. [Iporpammupyemas kiieTouHast Tuoesns — anonto3. OyHKIMOHAIbHAs TCHOMHUKA.
Oco0eHHOCTH CTPOEHUS U )KU3HENEATENBHOCTU OJHOKJIETOYHBIX OPraHU3MOB. JIBUYKEHHE OTHOKIETOUHBIX OPraHU3MOB: aMEOOUTHOE,
KTyTUKOBOE, pecHUUYHOE. J{n(dy3us ra3oB yepe3 NOBEPXHOCTh KIETKU. [IuTanue opranu3MoB. Belaenenue y opranu3MoB.
CoxparurenbHble BaKyoJId. 3alUTa Y OJHOKJIETOYHBIX OPraHU3MOB. Pa3apakxuMoCTh y OHOKJIETOUHBIX OPraHU3MOB. TaKCHCHI.
Hucte! npocreiimux. bakrepun, apxeu, OJHOKIETOUHbIE TPHOBI, OAHOKJIETOYHBIE BOIOPOCIIH, IpyTrue NPoTUCTHI. CrIopbl GakTepHii.
KononnaneHeie opranu3mel. Tkanu pacTeHuid. TUIIBI pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHasA, TOKPOBHAs, POBOSIIAsL, OCHOBHAS,
MexaHndeckas. OcCOOCHHOCTH CTpOeHUs, (PyHKIMA 1 PacIoJIOKeHHs TKaHEH B opraHax pacteHuid. Opransl pacTeHUi. BeretaruBHbIe
Y T€HEpPaTUBHbBIE OpraHbl paCTEHUN. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. [Ipixanue pacrenuil. [lutanue pacrenuii. [lomtomenne Boasl,
YIJIEKHMCIIOTO ra3a 1 MMHEPAJIbHBIX BEIIECTB PACTEHUSAMU. BrieneHue y pacteHuil. Pa3npa)kuMocTs U peryasuus y pacTeHUH.
PocToBbIe BeliecTBa U UX 3HaYeHUE. J|BUKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPONU3MbI U HACTUH. 3alllUTa y MHOTOKJIETOUHBIX
pactenuii. Kyrukyna. CpenctBa nacCUBHOM M XUMHUYECKOM 3amuThl. @uroHuuabl. Onopa tena oprann3MoB. Kapkac pacrenuit. Tkanu
KMBOTHBIX U UeJIOBeKa. THUIIbI ’KUBOTHBIX TKAHEH: SMUTENNaIbHAsL, COSAMHUTENIbHAs, MblllIeyHast, HepBHas. OcCOOEHHOCTH CTPOEHUS,
(GyHKLIUH 1 pacriooKeHUs! TKaHEH B OpraHax KUBOTHBIX U 4esioBeKa. OpraHbl U CHCTEMBbI OPTaHOB KUBOTHBIX. DYHKIIUN OPTaHOB U
CUCTEM OpraHoB. MHOTOKJIETOYHbIE KUBOTHBIE. Onopa Tena opranu3MoB. CKeIeT MHOTOKJIETOUHBIX KUBOTHBIX. Hapy kHbli 1
BHYTPEHHHUH CKeJET. 3aluTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI 1 MX IPOU3BOAHBIE. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE
nuuieBapeHue. TpaHCIOpT BEIIECTB y )KUBOTHBIX. KpOBEHOCHAsI crcTeMa MO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLMOHHBIE YCI0KHEHUS
CTPOEHUS KPOBEHOCHOM CHCTEMBI TI03BOHOYHBIX JKUBOTHBIX. JIbIXaHNE KUBOTHBIX. J[pIXaHUE IO3BOHOYHBIX )KMUBOTHBIX. /IpIXarenbHas
MOBEPXHOCTh. MeXaHN3M BEHTWJIALNHU JETKUX Y NTUI] U MICKOMUTAIOUINX. DBOIIOIMOHHOE YCIOKHEHNE CTPOSHUS JIETKUX
ITO3BOHOYHBIX KUBOTHBIX. [InTaHne M03BOHOYHBIX )KUBOTHBIX. OpraHsl BelesieHUA. CBA3b MONOCTHU TeJIa C KPOBEHOCHOW U
BBIJICJINTENILHON ccTeMaMU. Bblsienenue y mo3BOHOUHBIX )KUBOTHBIX. HepBHas cuctema U pedaekTopHas peryssiius y >KUBOTHBIX.
Hepshas cucreMa u €€ otnensl. OTaenbl ToJJOBHOIO MO3Ta TO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
HEPBHOW CUCTEMBI Y )KUBOTHBIX. BOZHUKHOBEHUE U 3BOIIOLMSI COLIUAIIBHOTO MMOBEACHMSI )KUBOTHBIX. OpraHbl U CUCTEMbBI OPIaHOB
yesoBeKa. ['yMopanbHas peryisiius 1 SHIOKpUHHAA cUcTeMa yesoBeKa. JKene3bl S HAOKPUHHON CUCTEMBI M MX TOPMOHBI. JlelicTBue
rOpMOHOB. B3auMocCBs3b HEPBHOM 1 SHIOKpUHHOM cucTeM. ['mnoranamorunoduzapuas cucrema. Pedexc u peduekropHas nyra.
BesycrioBHbIE U ycTIOBHBIE pedieKchl. 3amuTa opraau3Ma ot ooneszneil. IMmyHHas cuctema yenoBeka. KiieTouHbIi U TyMOpanbHbIT
UMMYHUTET. BpoxI€HHBIH, TproOpeTéHHBIN criennpuiecknii *UMMYHUTET. Teopust KiIloHaIbHOCeIeKTUBHOTO nMMyHuTeTa (I1.2pnux,
®.M.bepnert, C.Tonerara). BocnanurenbHbie 0TBETH OpraHU3MOB. Posib BpOXKIEHHOTO UMMYHHUTETA B PA3BUTHH CUCTEMHBIX
3aboneBanuil. KpoBenocHas cuctema u e€ opransl. Cep/iiie, KpOBEHOCHbIE cOCy/bl M KpoBb. Kpyru kpoBooOparienus. Pabora cepana
u e€ perymsnus. Jlprxanue yenoBeka. /IpixarenpHas cucreMa yenoBeka. Perymsmus npixanus. [{pixareinbHble 00bEMBI.
[MumeBapuTenbHas cuctema uenoBeka OTAesnsl NUIeBapUTeIbHOro Tpakra. [Tumesapurenbhble xene3bl. [IokpoBbI 1 nx
npousBogHble. Opransl BelaeneHus. [louku. Crpoenue u pyHKInOHUpOBaHUE He(poHa. PUIIbTpalysl, CEKpenus 1 00paTHOe
BCAchIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BblJesieHUs. OOpa3oBaHKUE MOYHM Y YeJIOBEKa. J[BHKEeHUE yesloBeKa: MbIIIeuHas
cucrema. CKeJeTHbIe MBIIIIIBI U UX padota. CTpoeHHE U TUIIBI COSAMHEHHs KoCTel. DBomrononHas Teopust Y. Jlapsuna.

file:///C:/Users/Admin/Desktop/Koaundukatopsl (kateropus)/bruonorus (Bbicwias).htm 36/40



19.02.2025, 15:36 Buonorus (Beicwas).htm

[Ipennochlnky BO3HUKHOBEHUS JapBUHU3Ma. JKU3Hb U Hay4dHas AesTeabHocTh Y. JlapBuHa. J[BHKYyIIME CUIIBI 3BOIIONMY BUAOB 110 Y.
JlapBuHY (BBICOKasi MHTEHCUBHOCTb Pa3MHOXEHHUSI OPraHU3MOB, HaCJIeICTBEHHAs: U3MEHUMBOCTb, 00pbOa 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYyCCTBEHHBIN 0TOO0pP). Odopmiienue cunteTndeckoit Teopun sBomtonuu (CTI). HeifrpanbHas Teopust 3BOIOLNH.
CoBpemeHHast 3BOIIOLIMOHHAs OK10JIOTHs. 3HaYEHHE YBOJIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.
[onmynsuus kak aeMeHTapHas eAMHUIA 3Booi. COBpeMEHHbIE METObI OLICHKH TEHETHYECKOrO Pa3HOO0pas3ts U CTPYKTYphI
nonyssiui. Mismenenue reHooH/1a MOMYJSALMH KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH T'€HETUYECKOTO paBHOBeCHUs JI k.
Xapau, B. BaitnOepra. DnemenTapHbie (pakTophl (IBIKYIIUE CHUIIBI) SBOIIONMH. MyTannoHHbIH mporecc. KomOunaTuBHas
M3MEHYMBOCTH. J{peiid reHoB — cirydaiiHple HeHaApaBIeHHbIE H3MEHEHHUS YacTOT ajuiesiell B MOmyIsusaX. J(PGeKT oCHOBATEs.
Murpanuu. M3omsmust nomyssmnuii: reorpaduyueckas (MpocTpaHCTBEHHAs ), Onosornueckas (penpomykruBHas). EcrecTBeHHBIN 0TOOD
— HampapJsOIIKi GakTop 3BoMonHUU. DOpMBbI €CTECTBEHHOTO 0TOOPA: ABMKYIUH, CTAOMIM3UPYIOLIUH, Pa3phIBAIOLIHIA
(mu3pynTuBHbI). [TonoBoit ot60p. Ilprucnocod1eHHOCTh OPraHu3MOB KaK pe3ylIbTaT MUKPO3BOIIOLNU. Bo3HUKHOBEHHE
MPUCTIOCOOTICHNH Yy opranu3MoB. Apomopdo3bl u uanoanantanuu. [Ipumeps! mpuctocoOienuit y opranu3mMoB. OTHOCHTETBHOCTb
IIPUCIIOCOOIEHHOCTH OpraHnu3MoB. Buj, ero kputepuu u cTpykrypa. BunoobpazoBanue kak pe3yabraT MUKpPOIBOIOLMH. M3omsust —
KJItoueBOM (pakTop BUI00OpazoBanus. [lytu u cnocoOsl Bun000pa3oBaHus: ajionaTpuiyeckoe (reorpadguyeckoe), CUMIaTpUYeCcKoe
(9KOJIOTHUYECKOE), KMTHOBEHHOE» (MTOTUILIONN3AIM, THOpuan3anus). [JInTeIbHOCTh IBOTIOIMOHHBIX IPOIIECCOB. MeXaHU3MbI
(hopmMupoBaHUs OMOJIOTHYECKOTO pa3HOo00pasusi. Posk 3BOMONIMOHHOM OMONIOTHH B pa3paboTKe HAYYHBIX METOIOB COXPAHEHUS
O6uopazHoo0pasus. MUKpPOIBOIIOLUS U KOIBOJIOLUS MTapa3sUTOB U UX X035€B. MexaHN3Mbl (POPMHUPOBAHUS YCTONUNBOCTH K
aHTUOMOTHKAM U c1Ioco0bl 60PHOBI ¢ HE. MeTosbl H3yueHus] Makpo3BotoLuy. [TaneoHTonornueckrue MeTopl U3y4eHHs IBOITIOLMH.
[epexonubie GopMbI U PUIIOTEHETUYECKHE Psiibl OpraHu3MOoB. buoreorpadudeckue MeToabl U3ydeHus 3Boonun. CpaBHeHHE (IOPHI
1 (ayHbl MaTEPUKOB M OCTPOBOB. bruoreorpadpudaeckue odnactu 3eMin. BUabl-oHIEMHUKH U PEIUKTEL. DMOPHUOIOTHYECKUE H
CPaBHUTEIBHO-MOP(OIOrHYECKUE METOBI U3yUEHUs 3BONIIOLUH. [ eHeTHUecKkre MeXaHU3Mbl 3BOJIIOLIMU OHTOT€HE3a U MOSIBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOOrMYHbIE M aHAJIOTUYHbIE OpraHbl. PyarMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISIpHO-
TeHeTHYECKUEe, OMOXMMUYECKHE U MaTEMAaTHUYECKUE METO/IbI U3yUCHHS YBOIIONMU. [ oMonornunble reHbl. COBpeMEHHbIE METO/IbI
MOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBHEB. XPOMOCOMHbBIE MYTAlLlUU U 3BOJIOLMS reHOMOB. OO111e 3aKOHOMEPHOCTH (IIPaBUJIa)
sBomonu. Heobparumocts sBomronuu. AnantuBHas paguanus. HepaBHomepHOCTh TeMIIOB 3Bosonuu. HayuHble rumnoresst
MIPOUCXOXKICHUS XKU3HU Ha 3emiie. AOnoreHes v naHcrnepmus. JloHayyHble peICTaBIEHHs O 3apOXKACHUH KU3HU (KpEallMoHU3M).
I'unore3a MoCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnannannanmy, JI. [Tacrepa.
[Ipoucxoxaenne >xu3Hu U acTpodbuonorusi. OCHOBHBIE ATAIbl HEOPTaHUIECKOH HBoroIHH. [lmaneTapHast (reoJornueckas) SBOIIOIHS.
XuMu4decKast dBONIOIHUSA. AOMOTEHHBIN CHHTE3 OPTaHNYECKUX BemecTB u3 Heopranudeckux. Onsit C. Muinepa u I FOpu.
O6pa3zoBanue nonumepos U3 MoHomepoB. KoanepBarHas runoresza A.M. Onapuna, runoresa nepBuyHoro 0yasona Jx. Xonzeiina,
renernueckas runoresa I. Ménnepa. Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. ['unbepra. @opmupoBanue MemMOpaH u
BO3HHUKHOBEHHUE NPOTOKIETKHU. VcTopus 3emin u MeTonbl €€ n3ydeHus. Mckornaemple opraHu4ecKue 0CcTaTku. I eoXpoHoorus u eé
MeTozbl. OTHOCUTENBHAS U a0COIIOTHAS TEOXPOHONIOTUs. [ e0XpoHOIOrnyeckas mKaa: 30Hbl, 3pbl, NEpUObI, 3110XH. HauanbHble
3Tarnbl opraHnyeckoil aposorun. I[TosBiaeHne 1 3BOTIOLUS MEPBBIX KIETOK. DBOIIOLMS MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT TIepBhIX Ha 3emiie coobuiecTB. Ctpomaronutsl. [IpokapuoTsl u
syKapHuoThl. [Ipoucxoxaenre s3ykaproT (CuMOHOreHe3). DBOMIOIMOHHOE TPOUCXOKACHUE BUPYCOB. [Ipoucxoxaenne
MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHu3MoB. OCHOBHBIE 3TaIlbl YBOIIOLUN
BhICHIMX pacTeHuil. OCHOBHbIE apoMOop(03bl pacTeHui. Boixos pactenuil Ha cyiy. [TosBieHre CIOPOBBIX paCTEHUH U 3aBOEBaHUE
nMmu cym. CemeHHble pacTeHus. [IporcxoxieHne BETKOBBIX pacTeHnil. OCHOBHBIE 3TaIlbl SBOJIIOLUN KUBOTHOIO Mupa. OCHOBHBIE
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apoMopdo3bl )KUBOTHBIX. Benackas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIOB. [IepBbIe XOpIOBHIE )KMBOTHBIE.
’Kuznb B Boze. DBomonust mo3BoHOYHBIX. [Ipoucxoxkaenue amduouii u pentunuii. [IpoucxoxaeHrne MISKONUTAIOMIMX U MTHILI.
[punun kioueBoro apomopdoza. OcBoeHne 6€Cr03BOHOYHBIMU M [TO3BOHOYHBIMH KUBOTHBIMU CyIIIU. Pa3BuTHe kxu3HM Ha 3emiie
T10 3paM U MIEPUOJIaM: apXeid, MPoTepo30ii, Maneo30i, Me3030M, kKaiHO30M. O0IIast XapaKTePUCTHKA KIIMMaTa U T€OJIOTHYECKUX
npoueccoB. [losiBeHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YIIeoOpa3oBaHUE: €ro YCIOBHS U BIMSHHE Ha ra30BbIi COCTAB
armocdepsl. MaccoBbie BEIMUPAHUS — HKOJIOTHUECKHE KPU3UCHI MPOILIoro. [IpuuuHbI U CIeCTBUS MacCOBBIX BEIMUPAHUH.
CoBpeMeHHBIH 9KOJIOTHYECKUH KpU3HC, ero ocodeHHocTu. Pas3nens! u 3agaun aHTpononorud. Meroas! aHTpornonorui. CTaHOBICHHE
MIPEJICTABICHUN O MPOUCXOKIEHUH ueoBeka. CoBpeMeHHbIE HayuHble Teopun. CXOICTBO YeI0BEKa ¢ )KMBOTHBIMU. CHcTeMaTHyecKoe
MoJioykeHue yenoBeka. CBUIETENbCTBA CXO/ICTBA YEIOBEKa C )KMBOTHBIMU: CPABHUTEIBLHO-MOP(OIOrHuecKe, SMOPHUOIOTHYECKHE,
¢busnonorodbnoxuMudeckre, nopeaeHIeckue. OTIMYus 4eI0oBeKa OT )KUBOTHBIX. [IpAIMOX0OKIeHIE U KOMITJIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE rOIOBHOTO MO3ra U BTOPOIl CUTHAJILHOM cucTeMbl. J[Brokymine cuibl (pakTophl) aHTPOIIOTEHE3a:
Oouonornueckue, cornpanbapie. COOTHOIIEHHE OMOIIOTHYECKHIX M COIMAIbHBIX ()aKTOPOB B aHTpoIioreHe3e. OCHOBHBIC CTaINU
aHTpoIoreHe3a. ABCTpaJIONUTEKN — ABYHOTHUE MPEJIKU JTtoaeil. UeoBeK yMenblid, MepBbIe U3rOTOBIECHUS Opyaui Tpyaa. YemoBek
MIPSIMOXOJISAIINI U TIePBBIN BBIXO JIt0fICH 3a mpeneisl AQpuku. Yenosek reiaens0eprckuit — oOuil mpeok HeaHaepTaIbCKOro
YeJI0BEKa U YEJIOBEKA pa3yMHOro. YelloBEK HeaHAEPTAIbCKUI KaK BUJI JIFOJEH XOJOIHOIrO KIuMara. YelloBeK pa3yMHbI COBPEMEHHOTO
THUIIA, IEHUCOBCKUI Y€JI0BEK, OCBOCHNE KOHTUHEHTOB 3a pezenaMu AQprKH. DBOIIOLUS COBPEMEHHOTO YenoBeka. EcTecTBeHHbIH
0TOOp B MOMYJSAIUAX YesloBeka. MyTallMOHHBIH npotiecc u noaumopdusM. [lonynsiuonHbie BOIHBL, Apeii TreHOB, MUTpaLUs U
«a(dexT ocHoBaTeNs» B MOMYIALUAX COBpEMEHHOTO yenoBeka. Uenoseueckue pacsl. [lonsaTue o pace. bonbiue pacel: eBporeonHas
(eBpaswuiickas), aBCTpaJlo-HETPOUAHAS! (IKBaTOpHAJIbHAS ), MOHTOJIOUAHAS (a3MaTCKO-aMEpUKaHCcKast). Bpems u myTu paccenenus
yesioBeKa 1o ranere. EnuHcTBo yenoBedeckux pac. Hayunast HecocrosTenbHOCTh pacu3ma. [IpucnocobieHHOCTD YesioBeka K
Pa3HBIM YCIIOBHSAM OKpYXarolei cpenbl. BiausHue reorpadgudeckoit cpesl U apeiida reHoB Ha MOPGOJIOTHIO M (PU3HOIIOTHIO
yenoBeka. Pazaenst u 3agaun sxonoruu. CBs3b KOJIOTUH C APYTUMHU Haykamu. MeToabl skonoruu. [loneBrsie Habm0neHNUS.
DKCHEpUMEHTHI B SKOJIOTUU: TIPUPOIHBIE U TabopaTopHbie. MoaennpoBaHie B SKOJIOTUH. MOHUTOPUHT OKpPY>KalOIIeH Cpebl:
JIOKaJIbHBIHN, PETHOHANBHBINA U TI00ANBHBIA. JKOIOrHYecKue (PakTophl M 3aKOHOMEPHOCTH uX AericTBus. Knaccuduxanms
9KOJIOTHYECKHUX (DaKTOpOB: aOHOTHUECKUE, ONOTHYECKHE, aHTpornoreHHbIe. O0IIe 3aKOHOMEPHOCTH JCHCTBHS KOTOTUYECKUX
¢dakropos. [IpaBuno munumyma (K. Hlnpenrens, FO. JIn6ux). TonepanTHOCT. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuornueckue paktopsl. CBeT Kak sKosorndeckuii pakrop. JeiicTBrue pa3HbIX Y4acTKOB COJHEYHOTO CIIEKTPa HA OPTaHU3MBI.
DKOJIOTMYECKHE TPYIIIbI pACTEHUM U AKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUrHaiabHas poiib cBeta. doronepuonusm. Temmneparypa
Kak dKoJoruyeckuii pakrop. JleficTBue TeMmeparypsl Ha opranu3mebl. [[0HKHIIOTEpMHBIE 1 TOMOMOTEPMHBIC OPTaHU3MBI.
DOBpUTEPMHBIE U CTEHOTEPMHBIE OPraHUu3Mbl BiiakHOCTH Kak 3konoruyeckuii pakrop. [lpucnocobnenus pacTeHuil K MOAAepKaHUIO
BogHOro Oananca. Kiaccuduxkanus pacTeHuid o OTHOLIEHHUIO K Boje. [Ipucnocobiaenns )KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEKUMA.
Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1YIIIHAsI, TIOYBEHHAs!, NTyOUHHAs MIOANOYBEHHAsl, BHYyTPUOPTraHU3MEHHas!.
OU3nKO-XUMHUYECKHEe 0COOEHHOCTH cpesl oOuTaHusi opranu3MoB. [IprcnocobieHnst opraHu3MoB K )KM3HHU B Pa3HBIX Cpeliax.
buonornueckue putmbl. BHeriHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U TOAUYHBIE pUTMEL. [IpuCcriocoOIeHHOCTh OpPraHU3MOB K
CE30HHBIM U3MEHEHMSAM YCIOBUH Kn3HU. Ku3HeHHbIe GOopMbI opraHu3MoB. [loHsTre o xu3HeHHo# hopme. KuzneHHbie POpMBI
pacTeHuii: 1epeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBbl, OHOJIETHHE TPaBbl. JKu3HEHHBIE (OPMBI JKUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a xu3Hu. buornueckue dakropsl. Bumbl OnoTnieckux
B3aMMO/ICUCTBUN: KOHKYPEHIIHSI, XUIIIHUYECTBO, CUMOMO3 U ero Gopmsl. [lapasutusm, koonepanus, MyTyain3M, KOMMEHCATU3M
(kBapTUPaAHTCTBO, HaxJIeOHUYECTBO). HeTpoduueckue B3aumoneicTBus (Tonudeckue, popuueckue, hpadpuueckue). 3HaueHHE
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OMOTUYECKUX B3aUMOJEHCTBUH [Tl CYLIECTBOBAHUS OPraHU3MOB B cpesie 00MTaHus. [IpHHINUIT KOHKYPEHTHOTO UCKITIOYEHHUS.
DKOJOrMYECKUE XapaKTePUCTUKH nomyasiuu. [lomymnsiuus kak 6uonorudeckas cucrema. Posib HEOMTHOPOAHOCTH Cpebl, (PU3HMUECKUX
6apbepoB U 0COOEHHOCTEH OMOJIOTHH BUIOB B (POPMHUPOBAHUY NPOCTPAHCTBEHHON CTPYKTYpHI HOMysiiuid. OCHOBHBIE ITOKa3aTeIH
MOMYJIALMN: YUCIEHHOCTb, INIOTHOCTbh, BO3pacTHas U MOJIOBAasl CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUrpanus. JKoinorudeckas CTpykrypa nomyasiauu. OneHka YUCIeHHOCTH NOMysiuu. /JIuHaMyKa Nomymnsaunu 1 €€ peryssiusl.
buotnyeckuil morenuan nonynauuy. MozaenrpoBanue TMHAMUKH nonyssiuu. Kpusble pocta yncinenHocTy nonynsunu. Kpuseie
BbDKUBAHUS. Peryssiiys 4McIeHHOCTH MOMYISIMNA: poib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHYECKUE
ctpareruu BuJoB (r- u Kctparerun). [lonsitue 06 3xonornyeckoil Huiie Bujga. Mecrooburanue. MHOroMepHast MOZIEb
skosnornueckort Hummu Jx. M. XarunHcona. Pa3mepsl skonorndeckoit Humu. [loTeHunanbHas U peain3oBaHHas HUIIK. Bujg kak
cucTeMa Nnomysauil. Apeasnsl BUI0B. BUIbI U MX jKH3HEHHBIE CTpaTerny. 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUI )KUBOTHBIX.
Bbuonornueckue nHBa3MM 4yKepoaHbIX BUI0B. CoolIecTBa opranu3mMoB. buoiieHos u ero cTpykrypa. CBs3u MeXIy OpraHu3MaMy B
OuoneHo3e. DKocucTeMa Kak oTkpbiTast cucreMa (A./[x. Tencnun). @yHKIMOHANbHBIE OJOKH OPraHU3MOB B SKOCUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, petylieHThl. Tpoguueckue ypoBHU. Tpoduueckue nenu u cetu. AGuorndeckue 0610ku 3xkocucteM. [1ouBbl 1 Wikl B
sKocucTeMax. KpyroBopor BelecTB 1 NOTOK SHEPruu B 3kocucTeMe. OCHOBHBIE MTOKa3aTeIn SKOCUCTeMbl. buoMacca u nmpoayKuus.
DKOJOrMYECKUE MMUPaMUIBI YHCeN, OMoMacchl U sHeprun. HanpasieHHbIE 3aKOHOMEPHBIE CMEHBI COOOILECTB — CYKLIECCHH.
[lepBuyHBIE ¥ BTOPUYHBIE CYKIIECCHH U MX TIPUYMHBL. AHTPOIIOTEHHBIE BO3ACUCTBUS Ha CyKieccuu. KitmmakcHOe coo0IecTRBo.
buopa3znoobpasue u MmoTHoTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH cO00IIeCTB. [IpupoiHbIe 2KOCHCTEMBI. AHTPOTIOTEHHBIC
9KOCUCTEMBI. Arpo3kocucTemMa. ATpoleHo3. Pa3imnuus Mex 1y aHTpONOTeHHBIMU U IPUPOJHBIMHU S3KOCUCTEMAaMU. YPOO3KOCUCTEMBI.
OcHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [oponckas ¢ropa u ¢payna. CuHaHTponM3aIus ropoackoit ¢ayHsl. bruonornueckoe u
XO3SUCTBEHHOE 3HAYEHHUE arpOIKOCHCTEM H yPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOICHCTBHIMA
OpraHu3MoB B SKocucTeMax. IlepeHoc sHeprun 1 BemecTB MeX/1y CMEXKHBIMH YKOCUCTEMaMH. YCTOMUYMBOCTb OPTraHU3MOB,
MOTYJISILMIA ¥ SKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX Bo3leiicTBuil. Bruocdepa — obmienanerapHas 00omo4ka
3emMuIH, T/I€ CyIIECTBYET WU CyIIecTBOBaja ku3Hb. Yuenue B.M. Bepunaackoro o 6nochepe. Obnactu 6uocdeps! u e€ cocras. JKupoe
BeIIeCTBO Onocdepsl U ero (PyHKIHH. 3aKOHOMEPHOCTH CyIiecTBOBaHUS Onochepsl. OcodeHHOCTH Orocdephl Kak TII00ATBEHOM
AKOCUCTEMBI. J[[nHaMuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreOXUMUYECKIE IUKIIBI (YIIIepo/ia, a30Ta).
PutmuuHOCTb siBnenuil B 6nocdepe. 3oHanbHOCTh 6MOchepsl. [TonsTue o Guome. OcHOBHBIE OMOMBI CYLIH: TYHJpa, XBOWHBIE Jeca,
CMEIlIaHHbIe U IMHUPOKOIMCTBEHHBIC JIECA, CTEIH, CAaBAaHHBI, TyCThIHU, TPOITMYECKHE JIeca, BRICOKOTOphs. Kilnmar, pacTUTEIbHbIN 1
KUBOTHBIN MUp OMOMOB cymu. CTpyKTypa U (yHKITUS )KUBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTEHIMaNa 1 OnochepHbIX QyHKINH.
DKOJIOTHYECKHUE KPU3UCHI  UX TPUYMHBL. Bo3nelicTBre uenoBeka Ha Onocdepy. 3arps3HeHrne Bo3ayITHoM cpeapl. OXpaHa Bo3yxa.
3arpsi3HeHue BOHOM cpezbl. OXpaHa BOIHBIX pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne KiuMara.
AHTpPONIOreHHOE BO3/ICHCTBHE HA PACTUTENIbHBIN U )KUBOTHBIA MHp. OXpaHa paCTUTENBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE
MPUHIUIIBI OXpaHbl puposl. KpacHsie kauru. Ocobo oxpansemsie npuponusie Tepputopun (OOIIT). boranndeckue cazpl u
300510ruueckue napku. OCHOBHbIE MPUHIUIIBI YCTOMYHUBOTO Pa3BUTHA YEJIOBEYECTBA U IPUpoAbI. PalmonansHoe
IIPUPOAONOIb30BAaHUE U cOXpaHeHue Ouosnorunyeckoro pazHooopasus 3emiu. [IPOBEPAEMBIE TPEBOBAHN A K ITPEJIMETHBIM
PE3VJIBTATAM OCBOEHIMS OCHOBHOI OBPA30OBATEJIbHOM I[TPOI'PAMMBI CPEJTHET'O OBILIETO OBPA3OBAHIS HA
OCHOBE U3MEHEHHOI'O B 2022 I'. ®TI'OC: YMeHHEe KPUTUYECKHU OlIEHHBATh HH()OPMAIIUIO GHOIOIUYECKOTO COIEPKAHMSL;
UHTEPIPETUPOBATH 3TUYECKHE ACIIEKThI COBPEMEHHBIX UCCIIEIOBAaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH; pacCMaTpUBaTh
100aIbHBIE 3KOJIOTHUYECKHE TPO0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3ULIMIO.
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