OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«TBEPCKOM I'OCYJAPCTBEHHBIV MEIUIIMHCKWI YHUBEPCUTET»
MWUHHUCTEPCTBA 3JIPABOOXPAHEHUSA POCCUICKON ®EJEPAIIANA

LIEHTP JOBY30BCKOI1 IOATOTOBKHU U TPO®OPUEHTALIMOHHOI PABOTbI

INPUHSATA YTBEPXKJIAEHA
VYyeHbsIM cOBETOM MIPUKA30M HCTIOIHSIOIIETO
dI'bOY BO Taepckoit IMY 00513aHHOCTH peKTopa
Munsapasa Poccun ®I'bOY BO Teepckoit IMVY
«28» aBrrycra 2025 rona Munsapasa Poccuun
(mpotokoin Ne 7) oT «28» aBrycra 2025 roma Ne 788

JOINIOJIHUTEJIBHASA OBLIEPA3ZBUBAIOIIAA
OBPA3OBATEJIBHAS ITPOI'PAMMA KOHCYJbTAIHNOHHbBIX
MNOAIOTOBUTEJBbHBIX KYPCOB 110 BUOJIOT' MU
JJISI OBYYAIOIIUXCH 11 KITACCA

@OpMCl 06yll€H1/lﬂ — OYHasA C NPpUMEHEeHUeM 01/lcmaHl4u0HHblx 06pa30€ameﬂbelX MexXHOoA02UlL

Cpox oceoenust o6pazosamenvroi npozpammul — 30 nedenw (90 akademuueckux uacos)

TBepb
2025



CocraBuTeinb:
Matsees FO.A., yunTenp OHOJIOTHH BBICIICH KBaTU(DUKAIMOHHOW Kateropuu ruMHazuu @I'bOY
BO Tsepckoit 'MVY Munsapasa Poccun.

O0pa3oBarenbHas porpaMmMa paccMOTpeHa U o100peHa Ha 3acefaHuu MeToJuecKoro coBera

10 JI0BY30BCKO# moAroroBke (mpotokoin Ne 1 ot 28.08.2025).

OO0pa3zoBarenbHas HporpaMMa pPaccCMOTpeHa M oA0OpeHa Ha 3acelaHuM YYEHOTO COBETa
Yuusepcurera (mpotokon Ne 7 ot 28.08.2025).



l. IHosicHuTeIbHASA 3aNIMCKA

JlononHuTeNbHAs 00IIEepa3BUBAONIAs 00pa3oBaTeIbHas IPOrpaMMa KOHCYIbTaIlMOHHBIX
MOATOTOBUTENBHBIX KYpPCOB 10 Omojorun ajs oOydaromuxcs 11 kmacca (manmee — I[Iporpamma)
co3laHa B LEMIX YriayOJaEHHOW MOATOTOBKH OOYYAIOMIMXCS K TOCYIapCTBEHHOW HTOTOBOM
aTTecTaIiy 1o OMOJIOTHU B (hopMe eMHOr0 TocymapcTBeHHOro 3k3ameHa (EI'D).

[Iporpamma BKJIFOYAeT M3Y4YEHHE BCEX pa3feiioB OHOJOTHHM, Ha OCHOBE KOTOPBIX
cocraBnensl 3amanus EI'D. Kypc npennaznaden st oOydaromuxcsi, UMEOHIMX 0a30BYIO
HOJATrOTOBKY 1o Ouonoruu. Ilpu n3yueHnn 6MOIOTMU HA MOATOTOBUTENFHBIX KypcaxX CIylIaTeln
JIOJI’KHBI OBJIA/IETh YIIIyOJIEHHBIMU 3HAHUSMU 00 OCHOBOIOJIATAl0IINX OMOJIOTHYECKUX MOHATHUSX,
TEOpUsIX, 3aKOHAX U 3aKOHOMEPHOCTSIX.

VY4eOHblii  mporecc  OCYLIECTBISIETCS  HAa  JIOTOBOPHOM  OCHOBE  IITATHBIMH
npenogasarensiMu @PI'BOY BO Teepckoit MY Munsnpasa Poccun (nanee — YHuBepcurer).

VY4eOHblii Mpoliecc OCYLIECTBISIETCS € MPUMEHEHHEM JJIEKTPOHHOTO OOy4YeHHUS H
JTUICTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH. ODIEKTPOHHOE OOYyYeHHE peamu3yercs C
MPUMEHEHUEM coJiepiKalieiicss B 0a3ax JaHHBIX U MCIOJB3YeMOM Mpu peanu3anuu [Iporpammsl
UHPOpPMALIUK, TEXHUYECKUX CPEICTB, HWH(POPMALNOHHO-TEICKOMMYHUKAIIMOHHBIX  CETEH,
ofOecreunBarOMIUX Mepenayy Mo JUHUSM CBS3M YKa3aHHOW HWHGOpMaluu, B3aWMOJCWCTBUE
oOyuaronuxcs u npenoaasarens. JucraHIuoOHHbIE 00pa30BaTeIbHbIE TEXHOJOTUN PEATU3YIOTCS
C MpUMEHEHHEeM HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETEH IMpH OMOCPEeIOBaHHOM (Ha
PAacCTOSIHUN) B3aUMO/IEUCTBUN 00YUaIOLUXCsl U MIPenoaBaTes.

100% 3aHsATHII OCYIIECTBISIOTCS B PEXKHUME pEalbHOrO0 BPEMEHH C MIPUMEHEHUEM
JTUCTAaHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTUH Ha raTdopmax Zoom, Sunekc Tenemocrt, Teams.

Ieas n 3aga4mn:

Lenbto ocBoenust IIporpammel siBisiercss (QOpMHpPOBaHWE Yy CIyHIaTeNe KypcoB
CUCTEeMHBIX  OHOJIOTMYECKHX 3HAaHUU  yrayOJIEHHOTO  YpPOBHS, KOTOpbIE  MO3BOJSIOT
OPUEHTHPOBATHCS B Bompocax EI'D.

3amagamu Kypca sIBISIFOTCSI:

— TIOBBIIICHUWE YPOBHS TEOPETHUYECKON TOJATOTOBKM YYalIMXCs, CHUCTeMaTh3alus |
pacumpeHue 3HaHui 1Mo OMOJIOTHH;

— OBJAJEHUE CIyLIATeNIIMU YMEHHSAMH, MO3BOJSIOUIMMH pellaTh 3adaHusl M0 OHOJIOTUH
Pa3IUYHOIO YPOBHS CIOXHOCTH B (opmate EI'D, Ha OCHOBE MOIY4YEHHBIX TEOPETHUECKUX
3HAHUH,

— (opmupoBaHUE €CTECTBEHHO-HAYYHOTO MBIILICHUS;

— MOJrOTOBKa 00OYYarOIIMXCS K ¢/Jau€ OCHOBHOT'O rOCYIapCTBEHHOI'O IK3aMeHa.

O0bém IIporpammer:

[MponomxurensHocTh: 30 Hemenb (90 yacoB, oMH pa3 B HEJEIIO 10 TPU aKaJeMHUYCCKUX
Yaca B OYHOM (popMmare).

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHN
B npouiecce ocBoenus [Iporpammel 11st popMUpoOBaHus 3HAHUN UCTIONB3YIOTCS:
JEeKUUS-BU3YyaIU3alus;
WHTEPAKTHBHAS JICKIINS;
METO/JT MaJIBIX TPYII,
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.
@DopMBbI TEKYLIET0 KOHTPOJISA yCIIeBAEeMOCTH

— cobecenoBaHue;

— TEeCTHpPOBaHHUE,;

— BBITIOJTHEHUE TPEHUPOBOYHBIX BapuaHTOB B hopmare EI'D.

IInanupyemsie pe3yiabTaThl 00ydenus no Ilporpamme:

[Tnanupyemsble pe3yabTaThl 00ydeHus o Ilporpamme TOKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH YKOJIOTHUYECKUX MPOOJIEM YETIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB



paloHaIbLHOTO MPUPOIONIONB30BaHMS, U B (POPMHUPOBAHUU LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJE,
00IIeCTBY, YEJOBEKY, O BKJAJE POCCHHCKHX M 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMON OMOJIOTHUECKUX 3HAHHMM, KOTOpas BKIIOYACT ONPENEICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJArarmmuX OWOJIOrMYeCKUX TEPMUHOB W MOHATHH (BHI,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
cuHTeTHueckas Teopus sBomonuu), ydeHus (A.H.CesepuoBa — 0 MyTSX W HampaBICHUSIX
sBosronnu, B.U. Bepaanckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoro paBHoBecus Jx. Xapau
u B. BaiinOepra, 3apoapimeBoro cxoactsa K.M. bapa), npaBuna (mMunumyma FO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHE BJaJeTh OCHOBHBIMU METOJAaMH HAyYHOTO I[IO3HAHUS, HCIOJIb3YEMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUN B
IPUPOJIC;

YMEHHE BBIJCNATh CYIIECTBEHHBbIC TPU3HAKH: BHUAOB, OHOrEOLIEHO30B, JKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIOIUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3U MEX/TY MTPOIIECCAMU SBOJIIOLINH, ABIKYITUMH CHIIAMH
AHTPONIOTeHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTIIMYUTEIbHBIC PU3HAKH KHUBBIX CHCTEM, IPUCTIOCOOIEHHOCTH BUIOB K
cpene oOuTaHus, aOMOTHYECKMX M OHMOTHYECKUX KOMIIOHEHTOB AKOCHUCTEM, B3aHMMOCBS3EH
OpPIraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIB30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO H
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HbIX CHUCTEMAaTHMUYECKUX TpPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeZbl OOMTAaHWs, EIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJIOBEYECTBA,

yYMEHUE pemaTh OMOJI0rMYECKHEe 3aJauH, BBISIBIATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€IaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH NOJYYEHHBIX PE3yIbTAaTOB;

YMEHHUE BBIIBUTaTh THIIOTE3BI, IPOBEPITh WX OKCIHEPUMEHTAIBHBIMH CpPEACTBAMHU,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBO/IBI,

YMEHHE OIICHMBATh THUIIOTE3Bl M TEOPHH O MPOUCXOKICHWM JKW3HHU, 4YellOBeKa W
YeJOBEYECKUX pPac, O MPHYMHAX, MOCIEJCTBUAX M CIIOCO0AaX NPEIOTBPALICHUS II00ATbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuoHaTbHON AeITEeIbHOCTH B
001acTi OMOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONH30BaHI, MEIUITUHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEpUHAPHUH, CEIIbCKOTO XO031CTBA, MUIIEBOI MPOMBIIIIICHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
WHTEPEC, HAPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH Mpodeccuu U MpOI0IKEHNE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEr0 NPO(PECCHOHATBHOTO U BBICIIETO
o0OpasoBaHwUsI.

1. Kanennapubiii yueOHbI rpadpuk
[IporpamMmma peanusyeTcsi B TeueHHE y4eOHOTrO Toja MO YTBEPKAEHHOMY PACIHCAHUIO
3aHATUH (OJUH pa3 B HEACO B TeueHre 30 HeIenb), BKII0Yast KAHUKYJISIPHOE BpeMs.
Pacniucanue 3aHsATHI cocTaBisieTcs Uis CO3JaHUS Hamboyiee ONArompHsITHOTO PEKUMaA
TpyJda U OTAbIXa OOydYaloIIMXCs MO MPEICTaBICHHUIO MEJarornyeckux pabOTHUKOB C y4YETOM
MOKEJTaHUK OO0yJaromuxcs, poauTeNield (3aKOHHBIX MPEACTABUTENCH) HECOBEPIICHHOJIETHHX
00ydJaronuxcst ¥ BO3PaCTHBIX OCOOCHHOCTEH 00yJarOIXCsl.



JUis Bcex BHIOB ayJUTOPHBIX 3aHATHH INPOJOKUTENBHOCTh AaKaJIEMHYECKOro wvaca
cocTaBisieT 45 MUHYT.

I11.  Copnep:xxanue Ilporpammsl

Tema 1. 'eHeTHKA — HAYKA 0 HACJEICTBEHHOCTH U HI3MEHYUBOCTH OPraHMU3MOB.

HcTopus cTaHOBIICHHS U Pa3BUTHSI TeHETHKH Kak Hayku. Paboter I'. Menaens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butun reHetuku. Padotsl H. K. Koneiiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T'€HETHUYECKUE TOHATUS U CUMBOJBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJlJI€JIbHbIE
TEHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YMCTast JIMHUS, TUOPUAbI, TeHOTUN, (GeHoTurn. OCHOBHBIE METOJbl TC€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI1, MOJIEKYIISIPHO-TE€HETUYECKHI.

Tema 2. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

Mounorubpuanaoe ckpenuBanue. [lepBorii 3aKkoH MeH e — 3aK0H €IMHO00Pa3usi THOPUIOB
nepsoro nokosnenus. [Ipasuno nomuaupoBanus. Bropoii 3akoH MeHaens — 3aK0H pacleIuIeHUs
npu3HakoB. lluTomornveckne OCHOBBI MOHOTHOPHIHOTO CKpeIIMBaHUS. [HIOTe3a YUCTOTHI
ramer.

AHanuzupyrouiee ckpemyubanue. [[pomexxyTounslil xapakTep HacienoBaHus. Paciienienue
IIPU3HAKOB IIPU HENOJHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tperuit 3akoH MeHJenss — 3aKOH HE3aBUCHMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UToI0rN4YecKrne OCHOBBI TUTHOPUHOTO CKPEIIYBAHUS.

CuenneHHoe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CrernuieHHOe Haclle[JoBaHHe
T€HOB, HAPYLICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.

['enernka mosa. XpOMOCOMHBIN MEXaHU3M OIpeNeleHUs Mojia. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI IOJI. ['eHeTnyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C IT0JIOM.

I'enorun kak nenoctHas cucreMa. [LmedoTponus — MHOXKECTBEHHOE NIEWCTBHE TI€HA.
MHOXeCTBEHHBIN ajuienu3M. B3aumonelcTBue HeaUIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tomumepus.

I'eHeTMYECKMH KOHTPOJb pPa3BUTHS PACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TakKkKe
(U3UOTOTHUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOM.
['eHeTHuecKre acmeKThl KOHTPOJISI M M3MEHEHUS HAacleICTBEHHONH MH(POPMALUU B MOKOJCHHSIX
KJIETOK U OPTaHNU3MOB.

[TpakTHKyM pelIeHNs OCHOBHBIX TUIIOB M'€HETHUECKHX 3aa4, IPEACTaBICHHbIX Ha EI'D.

Tema 3. 3aKk0OHOMEpPHOCTH U3MEHYHUBOCTH.

BsaumopeiictBue reHotuna u cpenasl npu ¢GopmupoBaHuu (enoruna. M3MeHUHMBOCTH
npusHakoB. KadecTBeHHble 1 KOJIMYECTBEHHBbIE NPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoudukaronHas U3MEeHUMBOCTb. Poib cpeabl B (opMUpOBaHMM MOIAM(PHUKAIMOHHOM
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psii M BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

I'eHoTnnnueckass W3MEHYMBOCTb. (CBOMCTBA TE€HOTUIIMYECKOM W3MEHYMBOCTH. Buasl
TFeHOTHIINYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIl[HOHHAS.

KoMmOuHaTtuBHas M3MEHUYMBOCTh. MeW03 M TMOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B IIPEJIeNax OJHOTO BUA.

MyranuoHHass M3MEHUYMBOCTb. Buabl MyTanuil: T'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CnoHTaHHble ¥ WHAYLHUPOBAaHHBIE MyTalMW. SnepHple M LUTOILIA3MAaTUYECKUE MYTalUU.



ComaTnyeckue W MoJoBble MyTauuH. [IpuymHBI BO3ZHUKHOBEHHUsS] MyTaluid. MyTareHbl U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH FOMOJOTHUYECKHUX
psanoB B HaciencTBeHHor wu3meHunBocTH (H.M. BapwiioB). BHesnmepHas HW3MEHYMBOCTh H
HaCJIEICTBEHHOCTb.

Tema 4. I'eHeTHKA YejI0OBEKA.

Kapuotun denoBeka. MexayHapoaHass IporpaMma HCCIEJOBaHMS T€HOMa YeJOBEKa.
MeTobl M3YYEeHUS TEHETUKH YETIOBEKAa: FeHEAIOTUYECKUH, ONM3HEIOBBIN, IUTOTCHETHYCCKUA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKud. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4nciie ¢ moMoupio [11P-
aHanu3a. HacneactBeHnHblie 3a001eBanms YeoBeka. [ eHHbIE M1 XpOMOCOMHBIE O0JIE3HH YEIOBEKa.
bonesnn ¢ HacneACTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TEHETHYECKOe
KOHCYJIbTHpOBaHHuE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO Tpy3a». DTHUECKUE aCMEKThI
MCCJICI0BaHMI B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHerndeckue (hakTOpPhI MOBBIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKAa K (U3HYECKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJI0BEKA K IaTOJIOTHSIM.

Tema 5. Cesiekuusi OpraHUu3MoB.

Jlomectukanus M cenekuusa. 3apoKICHHE CEIEKUMUM U JoMectukauuu. Yuenue H. U.
BagsuoBa o LlenTpax mpoucXo0XI€HUS 1 MHOTO00pa3usi KyJabTYpHBIX pacTeHuil. Posb cenexknuu
B CO3JJaHUH COPTOB PACTEHUI ¥ IOPOJ AKUBOTHBIX. COPT, NOPOJa, IITaMM. 3aKOH TOMOJIOTHYECKHUX
pAOB B HacileACTBeHHOW m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue Uil CEJIEKUMOHHOU
paboTHI.

MeTtobl cenekuoHHO paboThl. MIcKyccTBEHHBII 0TOOP: MacCOBBIA M MHAUBUAYAIbHBIN.
Oransl KOMOMHAIMOHHOM cenekiuu. McnplTaHue mpou3BoauTesell mo moromMctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTHIIA TIOTOMCTBA U OTOOP IO T'€HOTHUITY C IIOMOILBIO aHATN3a
JIHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJl CeJIeKIMOHHON palboTel. PamuanvoHHBIN U
XUMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MyTaluud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TEHOMHOIO PeJaKTUPOBAaHUS U MeTOA0B pekoMOuHanTHBIX JJHK mist monyuenus
HCXOJIHOTO MaTepuaa Jiisl CEJIEKIUU.

[Tonyuenne nonumionaoB. BHyTpuBumoBas ruOpuauszauus. bimskopoacTBeHHOE
CKpelIBaHue, Wi MHOpuAuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas rubpuau3anus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTM)KEHUS CEJEeKIMM pacTeHUH u
’KUBOTHBIX.

Tema 6. BuoTexHo/JI0rMs U CHUHTEeTHYeCKAasi OMOJIOTHA.

OOBEKTHI, HCMOIb3yeMble B OWOTEXHOJIOTUH, — KIETOYHBIE W TKAHEBBIC KYIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepUCTUKa. TpaJulMOHHAs OHOTEXHOJIOTHA: XJeOomnedeHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. MuKpooronorndeckuii cuate3. OObeKTh
MUKpoOurosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHnne  TEXHOJNOTMH UM HMHCTPYMEHTOB  IEJICHANpPaBICHHOTO  HM3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C L€JIbIO MOJIYYE€HHs OPraHU3MOB U UX KOMIIOHEHTOB, COAEpKAIIUX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Knerounas wHxeHepus. MeToapl KyJbTypbl KJIE€TOK M TKaHEW PACTEHHM M >KUBOTHBIX.
Kpuobanku. Comarnueckass rubpuansanusi U comMaTuyeckuii smOpuorene3. lcmomb3zoBaHue
TariOnJI0B B CEIEKUMU pacTeHuil. [lonyuenue monoknoHanvuwvix awmumen. Flcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexkoHCTpyKIHS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/1 TPaHCIUTAHTALIMH SIAEP KIIETOK.



Texunonocuu  0300po6nenus,  KyIbMUBUPOBAHUS U  MUKDOKIOHANbHO20 — PA3ZMHONCEHUs
CeNbCKOXO3AUCBEHHBIX KVIbIYD.

XpOMOCOMHAsl U TeHHasi MH)XeHepusl. VICKyCCTBEHHBII CUHTE3 I'€éHa U KOHCTPYHMPOBAHHUE
pexkombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUHU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TIeHHOU
WHXXEHEPUH.

Menununckue ouotexnosioruu. [locrrenomuas nudposas meaununa. [11[P-quarnocruka.
MeTab010MHBIH aHaTH3, TEHOIICHTPUYECKHIA aHAIM3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0nonHxeHepus
JUTSE pa3paboTKH (DyH/IaMEHTAIBHBIX OCHOB METUITMHCKUX TEXHOJOTHH, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTUi TPEXMEPHOro OMONpPUHTHHIA U ckaddoNIuHTa A pelleHus
3a71a4 NEPCOHAITU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BakKIMH C LENbI0 OOecredeHHs] KOMOMHHUPOBAHHOW 3alUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJICKYISPHBIX MeXaHu3MoB (yHKuuonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

Tema 7. 3apoxaeHue ¥ pa3BuTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH.

OpomtonmonHas teopus Y. JlapBuHa. [Ipeanoceliku BO3HUKHOBEHUS JapBUHU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JIBroKy1iue cuiibl 3Bosrony BU10B 1o Y. J[apBuHY (BbICOKast ”THTEHCUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HACJIEJICTBEHHAs H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIA U
UCKYCCTBCHHBIH 0TOOD).

Odopmnenne cunretnyeckoit Teopun 3Bomtouuu (CTI). HelttpanbHas Teopus 3BOIIOLUU.
CoBpeMeHHas HBOJIOIMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

Tema 8. Muxkpossosonusi u €€ pe3yJbTaThl.

[Tomynsiust Kak »yieMeHTapHas enuHuna 5Boyolud. COBpeMEHHBIE METOAbl OLCHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbI Monyssiiuid. I3mMeHenue reHodoH1a MONMyIsIuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH reHeTnueckoro pasHoBecus Jlx. Xapau, B.
Baiin6epra.

OnemeHTapHble (AKTOPbl (IBMKYIIME CHIJIBI) SBOMIONMH. MyTanMoHHBIN Ipolecc.
KomOuHnaTtuBHast 13MeHYMBOCTb. [[peli¢ reHoB — ciryuyaiiHble HeHaIpaBJIeHHbIE U3MEHEHUS YacTOT
ajuteniedt B monmyssiusix. D¢dexT ocHoBatens. Ighgexkm bymouiiounozo copaviuika. CrudiceHue
2eHemuUYecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u manvlx nonyaayusx. Mwurpauuu. M3omsmus  nonynsuuii: - reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EctrectBenHbIil 0TOOp — HampaBisomuid (axktop 3Bosouund. POpMBI €CTECTBEHHOTO
orOopa: NBHWXKYIIMHA, CTaOWIM3UPYIOUIMHA, pa3pbiBatomuil (au3pyntuBHbiif). IlomxoBoit or6op.
Bo3HUKHOBEHHE U 3BOJIIOIMUS COLIMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOJIONMHU. Bo3HMKHOBeHHE
pUCTIOCOOIeHUH y opranu3MoB. ApoMopdo3bl 1 uaroagantauuu. [Ipumeps! npucrnocodaeHuil y
OpraHu3MoB:  MOp(QOJOTHYECKUe, (PHUIUOJOTHUECKUE, OUOXMMHUYECKHE, TOBEIACHYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurtepum M CTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MUKPOIBOJIOIUH.
WM3onmsmmust — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuueckoe  (reorpaduyeckoe), CHMIATPUUECKOe (IKOIOTHYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JuTenbHOCTh HBOIIOLMOHHBIX TPOLIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp »BoOmtOIMOHHOM OuosloruM B pa3pabOTKE HAYYHBIX METONOB COXPaHEHMS
O6unopazHooOpazus. MUKPOIBOMIONUSA W KOIBOJIOLUS IMAapa3sUTOB M HMX XO035ieB. MeXxaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.



Tema 9. Makpo3Bosionusi H e€ pe3yJbTaThl.

Metopl u3yueHus: Makpo3BoItoIuH. [laneonTonoruueckre MeToIbl U3Y4E€HUS 3BOIIOLUH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduyeckue Meronpl uszydeHus oIBoiouud. CpaBHeHue @uopbl U (QayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHL.

OMOPHOJIOTMYECKHE U CPABHUTEIHbHO-MOP(OIOTHUYECKHE METOJbl M3YyYEHUS 3BOJIOLHUU.
['eHeTHueCKEe MEXaHU3MBI HBOJIOIUU OHTOI€HE3a M TOSBJICHHUS 3BOJIONMOHHBIX HOBIIECTB.
['oMonornyHbie ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYyISPHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YUCHHsS  HBOJIOIUH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PUIIOT€HETHYECKHX JIEPEBHEB.

XpPOMOCOMHBIE MYTallUU U YBOJIIOIHSI TCHOMOB.

OO6mme  3akOHOMEpHOCTH  (NpaBWjia)  3BOJMIOHUH.  [lpunyun  cmenvl  yHKyuil.
HeoGpatumocTs 3Bomonnu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

Tema 10. IIpoucxoxaenue U pa3BUTHE JKU3HU Ha 3emuie.

HayuHble Tumores3bl NPOUCXOXKIECHUS >KU3HU Ha 3emie. AOUOreHe3 W IMaHCIEPMMSL.
JloHayuHble TpPEICTABICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOTO
CaM03apOoKJICHUs KU3HU U e€ onpoBepxeHue onbitamu @. Penu, JI. Cnamnanuanuy, JI. [lactepa.
[TponcxoxxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcCHOBHBIE 3Tanbl HEOPraHUYECKOH 3Botonuu. [1nanerapHas (reojsorudeckas) BOIOLMSL.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muiepa u I'. FOpu. O6pa3oBanue noimMepoB u3 MoHoMepoB. KoarepBaTHas runoTesa
A. W. Onapuna, runore3a nepBuynoro OympoHa J[x. XonneitHa, reHerndeckas rumnoresa I
Ménnepa. Pu6o3umsl (T. Uek) u runotesa «mupa PHK» V. I'mnbepra. ®opmupoBanne meMOopaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emnan u MeTonapl €€ wu3ydeHus. lckomaeMmble OpraHM4ecKHe OCTAaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHasT M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMUecKas mKaja: S0Hbl, Ipbl, IEPUOBI, JTIOXH.

HavanbHble aTanel opraHndeckoi 3Bostouuu. llosBieHne M 3BOIIONUS MEPBHIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOJIOLHMOHHOE IMPOUCXOXKICHHE BHUPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX  I'PyII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMM BBICHIMX pacTeHui. OCHOBHbIE apoMOp(O3bl pacTeHUil.
Beixon pacrennii Ha cyny. [TosiBneHne ciopoBbIX pacTeHHI U 3aBOE€BaHKE NMHU Cyln. CEeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(03bl >KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOp0BbIe
KUBOTHBIC. J)KU3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxnenne aMmpuodwii u penTuini.
[TpoucxoxaeHne Mmiekonuraromux MU nTul. IlpuHmmn kimodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIIe IO 3paM U NEPUOAAM: apXeil, MPOTEPO30ii, MaIe030i, ME3030H,
KaiiHo3011. O0111as XapakTepruCcTUKa KJIMMaTa ¥ reojJornueckux npoieccos. [losBnenue u pacuser
XapaKTEpHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMS W BIMSHHE Ha Ta30BbI COCTaB
aTMocdepBhl.

MaccoBble BBIMUpaHHUSI — 3KOJOTMYECKME KPU3HCHI Npouuioro. IIpuuuHbl U cneacTBus
MacCOBBbIX BhIMHpaHHi. COBPEMEHHBIN IKOJIOTHYECKUN KpH3HUC, ero ocobeHHocth. [IpoGiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.



CoBpemeHHas cucreMa opraHudeckoro mupa. [IpuHIunsl kiaccupukalnuy OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

Tema 11. IlpoucxoxaeHune 4ejl0BeKa — aHTPOINOreHe3.

Pa3paensl u 3anaun aHTpONoJIorui. MeTopl aHTPONOJIOTUH.

CraHOBJIEHHE NPEACTABICHUN O INPOUCXOXKIACHUM 4EIOBEKa. PelnurunosHele BO33pEHUS.
CoBpeMEHHbIE HAYYHbIE TEOPUH.

CxoncTtBo  uenoBeka € KMBOTHBIMU. (CHCTEMAaTHUeCKOE IOJOKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMHUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuxyniue cuibl ((hakTopbl) aHTpONoreHe3a: 6uonoruueckue, conuanbabie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHbIE CTaIuu aHTpororeHe3a. Pannue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIBI) U
paHHHE MOHTHIBI — OOIIHME MPEIKH YEIOBEKOOOPA3HBIX 00€3bsH U JIIOJICH. ABCTPAJIONUTEKH —
JBYHOTHE TNpeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS opyauil Tpyaa. Yemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. Yenosek renenbOeprckuii —
001l mpeoK HeaHJePTaIbCKOTO YEIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMAarTa. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOIO 4YenoBeKa. EcrecTBeHHBIM OTOOp B MHOMYNALMAX YEIOBEKa.
Myranuonssiit mporecc u nonumopdusm. [lonynsiuoHHbIe BOTHBL, Apeiid T'eHOB, MUTpalys U
«a¢ ekt ocHOBATENS» B MOMYISIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonste o pace. bonbmme pachl: eBporeouHast (eBpazuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBATOpHUAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTU paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeoBeKa K pa3HbIM YCIOBHSIM OKpY Karolei
cpeasl. BausiHue reorpaduueckoil cpeabl u apeida reHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO
YyeJloBeKa.

MexaucuuIuinHapable  MeToAbl B (u3nueckoil  (OMOIOTMYECKOI) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlC€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
bruocounansHple  HCCIEAOBaHMA  IPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIIOLUU
OHMOJOrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

Tema 12. JkoJi0rus — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPraHNU3MOB M HATOPTaHU3MEeHHbIX
CHCTEM C OKpY KaloLien cpeaoi.

3apoxaeHre W pas3BuTHE dSKojoruu B Tpymax A. ['ymGompnara, K. @. Pymese, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
9KOJIOTHU C APYTUMH HayKaMH.

Mertonst sxonoruu. IloneBsie HaOMOIEHUS. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIC U
nabopaTopHbie. MoenpoBaHue B KOJOTHU. MOHUTOPHUHT OKPYKAIOIIECH CPEJbl: JTOKATHHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYeHHE DKOJIOTMYECKUX 3HAHUU I YeJIOBeKa. JKOJOTUUYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBs3€H delloBeuecTBa € MNpuUpoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHSI.

Tema 13. Opranusmbl 4 cpeia OOUTAHUSA.
Okonorudyeckue (akToppl M 3aKOHOMEPHOCTH UX jedictBusa.  Kiaccudukarms
JKOJIOTUYECKHX  (pakTOpoB:  aOWMOTHYECKHEe, OwWoThueckwe, aHTpomoreHHeie. OOmue



3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux aktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MEI.

Aobuotndeckue (aktopbl. CBET KaK IKOJOrHYecKuil daktop. [leficTBHe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOILEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepuoinusm.

Temmeparypa Kak sKojoruueckuii (akrop. [leiicTBue Temmeparypbl Ha OpPTraHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocts kak akonornyeckuit ¢axrop. [IpucmocobneHus pacTeHHid K TOIACPHKAHUIO
BojHOro OamaHca. Knaccudukanus pacreHuid mo oTHouleHHIO K Boje. I[Ipucnocobienus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, TMOYBEHHAs, TIyOMHHAs
NOJNOYBCHHAsl, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmel. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHbBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

XKuznennsie ¢opmbl opranuzMoB. [loHsTHe o >xu3HeHHOU (opme. JKusHeHHbIe (POpMEI
pacTeHui: JaepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHHE TpPAaBBbI.
Kuznennole (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHI. (OcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  ¢dakropel. Buael  OMOTHYECKMX  B3aWMOJCWUCTBHN:  KOHKYpPEHITHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHYECKHX B3aWMOACUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [IpuHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

Tema 14. Jxos0orus coodmecTB. IKOJITOrHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3M MeXJy OpraHu3MamMH B
OuoreHo3e.

OkocuctemMa kKak OTKpbiTas cucremMa (A. JIx. Tencnu). DyHKIHOHATbHBIE OIOKH
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndeckue O10ku 3kocucTeM. [10UBBI U HUIIBI B 3KOCHCTEMAX.
KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeIN YKOCUCTEMBI. bruomacca 1 npoayKius. DKOJOTHYECKUE TUPAMMU/IBI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HanpapneHHbIe
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBUuUHbIE M BTOPUYHBIE CYKIECCHH M HUX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JeMcTBUS Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHbIE 3KOCHUCTEMBL. JKOCUCEMbl 03EP U peK. DKOCUCEMbl MOpell U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pasmnuus wMmexny
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢uiopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buosornueckoe U  XO34HCTBEHHOE 3HAUYECHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICUCTBUI OPTaHNU3MOB B IKOCHUCTEMAX.
Ponv kackaonoeo aghghexma u 6udo6-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC 3HEPrUM U BEIIECTB MEXAY CMEXKHBIMH IKOCHCTEMaMH. Y CTOWYHBOCTH
OpraHW3MOB, TMOMYJSIUHA W 3KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBUI.

Tema 15. buocdepa — riodanbHas IKOCHCTEMA.



buocdepa — obmierianerapHas o0onouka 3emMiH, TAE CYIISCTBYET WJIM CYIIECTBOBAJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. M. Bepuaackoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero QYHKIIHH.

3aKOHOMEPHOCTH cyIecTBoBaHUsl 6uocdeppl. OcobeHHOCTH OHOChepsl Kak II00ATBHOMI
sKkocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTB U
OMOTre0OXMMHUYECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD sBNIeHHI B 6uocdepe.

3onanbHOCTh OMochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHApPA, XBOWHBIE
jeca, CMEUIaHHbIe U IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CAaBaHHbI, YCTHIHU, TPOITUYECKHUE Jieca,
BBICOKOTOpBs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHUS )KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO MOTEHIMaa 1 6nochepHbIX
G YHKIIHA.

IIpakTukym no pemenno KUM EI'D.

Pemenuit KUM EI'D nepBoii 1 BTOpoii yacTu ¢ pa300poM OCHOBHBIX OIIMOOK M MOAXO0B
K O()OPMIICHHIO OTBETOB HA IBPUCTHUCCKUE 3a/IaHHS.

IV.  YueOHo-meToauuyeckoe u nHpopmanuonHoe odecnevyenue [Iporpammsl
MarepuanbHO-TeXHUYECKHUE YCIOBHSA

s npoBeneHusl yueOHBIX 3aHATHM, MpeaycMOTpeHHBIX lIporpammoii, ucnonb3yroTcs
IIOMEIIEHUST Y HUBEPCUTETA, KOTOPbIE MIPEICTABISAIOT CO00H yueOHbIe ayIMTOPHH, OCHAILIEHHbIE
000pyOBaHMEM W TEXHHYECKUMH CpPEACTBaMU o0OydeHUs (HOYTOyKH, CTallMOHapHbIC
KOMIIbIOTEPBI, MYJIbTUMEAUUHBINA TPOEKTOP, MPOEKLIMOHHBIM 3KpaH WM MHTEPAKTHUBHAs J0CKa,
TEIEBU30p, KOHPEPEHII-MUKPOPOH, OJIOK YIIpaBJICHUS 000PYIOBAHUEM ).

VYHuBepcuter obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOIHO
pacnpoCTpaHsIeMOro NporpaMMHOT0 00eCTIeYeHUs!.

MeTtoanyeckue ykazaHusi 00y4yaomumcs 1o ocsoennio Ilporpammei:

OOyuenue mno IlporpaMme ckiajabIBaeTCsi M3 OYHBIX 3aHATHH B PEKUME pPEATbHOTO
BPEMEHU U CAMOCTOSITEIbHOM pabOThl 00YyJarOIIHXCSl.

B xonme 3aHATMIl npenojaBaTenb U3jaraeT y4eOHBIH MaTepuall, ONpAalluBaeT
00yJaromuXxcsi ¥ OTBEYAET HA UX BOMPOCHI, (DOPMYITUPYET TEMBI JUIsl AUCKYCCHI M 00CYKICHUH,
IPOBOJUT UX, IPOBOJATCS pa3dopbl 3a1aHuii U Borpocos opmata EI'D.

CamocrosTenbHas paboTa oOydarolmuxcs CKJIaJIbIBAa€TCsl U3 PEryJsipHON MpopaboTKu
yuyeOHOro Matepuana (MaTepuaia 3aHATHH, y4eOHOW JMTepaTypbl), BBIIOJHEHUS 3a/aHUM
MPEnoiaBaTesis U TPEHUPOBOYHOTO PEIICHUS] OTKPHITOTO OaHka TecToBBIX 3amanuii OUIIN.
CamocrosTenbHas paboTa CJIKTEPaTypOM, TECTOBBIMU 33JaHUSAMHU (POPMUPYET CLIOCOOHOCTH K
aHaM3y, CHUHTE3y, CaMOPa3BUTHIO W WCIIONB30BAaHUIO TBOPYECKOTO MOTEHIMAa, HaydHO
000CHOBaHHOMY BOCIIPUATHIO OMOJIOTHYECKUX M COLIMAIBHBIX BOIIPOCOB.

Paznuunpie BuBl yueOHOM paObOTHI, BKITIOUAs CAMOCTOSATENbHYIO PaboTy, CIIOCOOCTBYIOT
peanu3aly JeSATeIbHOCTHOTO TOAX0/a, (OPMHUPOBAHUIO YMEHHWH peliaTh THUIIOBBIE U
KOMOWHHUPOBAHHBIE 33a4M, OBJIAICHUIO KYJIbTYpOW MBIIIJICHNS, MHCHBMEHHOW M YCTHOH peuw;
pPa3sBUTHIO  CIIOCOOHOCTH  JIOTMYECKH MPaBUIBHO  OQOPMHUTH  pe3yibTaThl  paboTHI;
(GOpMHPOBAHNIO CUCTEMHOTO TOJIX0/1a K aHAN3Y OMOJIOrHYecKoi WH(POPMAIIUHU, BOCTIPUSITHIO
MHHOBAIMH, a Takke (HOPMHUPYIOT CIIOCOOHOCTh W TOTOBHOCTh K CaMOCOBEPIIEHCTBOBAHUIO,
camMopeaHu3alny, CIIOCOOCTBYIOT TMPOSBICHUIO HAWOOJNBIICH AaKTUBHOCTH B BBIOJHEHHUU
3aaHui, GOPMUPYIOT CIIOCOOHOCTh aHAJIM3UPOBATH HOBBIE JOCTHKEHHMS HAYKU M MPAKTUKH,
OLICHUBAThb M HCIIOJIb30BATh HAKOIUICHHBIN OIBIT, aHAJU3UPOBATh CBOM BO3MOXKHOCTH,
npruoOpeTaTh HOBbIE 3HAHMS, UCIOJIB30BATh pa3IuyHbIe (GopMbl 00yUeHHs, MH()OPMAITMOHHO-
o0pa3oBaTenbHble TEXHOJIOTHH, CO3JJAI0T OIBIT SKOHOMHOT'O PacX0J0OBaHUs BPEMEHHU.



V. CpeacrBa 00y4yeHusi 1 BOCTIMTAHUS

Pexomenayemasi mureparypa:

OcHoBHas uTEparypa:

1. buonormsa. 10 wimacc : y4eOHHMK uIsi OOIICOOpa30BaTEIbHBIX YUYPEIKICHUN !
yrnyonénnsiii yposens / [B.B. [laceunux u ap.] ; mox pen. B.B. Ilaceunuka. — 2-e uzn. — M. :
[Ipoceemenue, 2020. — 336 c. : wi. — (JIuHUA KU3HM).

2. buwomorms. 11 xmacc : y4eOHHMK I 0O0IIEOOpPa30BATEIBHBIX YUPESIKICHUN
yrayonénneiii yposenb / [B.B. Ilaceunuk u ap.] ; mox pen. B.B. Ilaceunuka. — 2-¢ 3. — M. :
[Ipoceemenue, 2020. — 320 c. : wi. — (JIunus Ku3uu).

3. buonorus. Iloypounsie pa3zpadotku. 10-11 xmaccer : ydeOHOe TmocoOue mJis
0011e00pa3oBaTeIbHBIX YUPEKACHUI : yrayOonéuusiii yposens / B.B. [laceunnk, .. I1IBenos,
T.M. Ebumosa ; mox pen. B.B. [laceunnka. — M. : IIpocemienue, 2017. —267 c. — (JIunus xu3Hn).

4. buonorus. Paboune nporpammel. [lpenqmernast nuHus yaueOHUKOB «JIMHMS KU3HU». 10-
11 xmaccsl : yuebHOE mocobue asst 0011e00pa3oBaTENbHBIX YUPESKICHHH : yriIyOIEHHBIN YPOBEHB
/ B.B. ITaceunuk, I'.I'. [lIBenioB, T.M. Edumosa ; mox pen. B.B. [Taceunuka. — M. : [IpocBemienue,
2017.-202 c. : .

JononHuTenpHas Jureparypa:

buonorus: B 3 1. /[.Teitnop, H.I'pun, VY. Crayt; noxa pen. P. Conepa; M. Jlaboparopus
3HaHui, 2016

DIEKTPOHHBIE PECYPCHI:

https://foxford.ru/wiki/biologiya - ®okchopa onnaiin yueOHUK

http://www.fipi.ru [lopran ®UIIN — OenepanbHbIil HHCTUTYT MEAArorniuecKux U3MepeHuit

https://neofamily.ru/biologiya/task-bank — OtkpeiTeiii 6ank 3aganuii EI'D NeoFamily

Zoom, Sunexc Teaemoct, Teams.

VI. YUEBHO-TEMATHYECKHWMU ILJIAH 3AHATHUI
(30 3ansiTHii MO 3 ak. 4)


https://neofamily.ru/biologiya/task-bank

Ne
3aHATHA

Pa3gen. Tema 3ausarus

Koa-Bo
4acoB

1

Tema 1. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTHM M HM3MEHYHUBOCTH
OPraHu3MOB.

Hcropusi cTaHOBIEHUS W Pa3BUTHsA TEHETHMKW Kak Hayku. PaGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Poib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pabotsr H. K. Konwiiosa, H. . BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 10. A. ®unumyenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIC T'€HETHYECKHE TIOHATHS W  CHUMBOJBL. | OMOJIOrHYHBIC
XPOMOCOMBI, aJUICNIbHbIE TEHbl, AJIbTEPHATUBHBbIC MPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIA TPHU3HAK, TOMO3HMIOTa, T'e€TEPO3WroTa, YUCTasl JIMHHS, THOPHUIBI,
reHoTur, (erotun. OCHOBHBIE METOABl TEHETUKH: THOPHIOIOTHYECKUH,
[UTOJIOTUYECKHI, MOJIEKYJISIPHO-TEHETHYECKHIA.
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Tema 2. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
enHO00pa3us rTHOPHUIOB NIEpBOTO NoKoJIeHus. [IpaBuio nomuanpoBanus. Bropoit
3aKkOH MeHzens — 3aKOoH pacuHieruieHUsT Npu3HakoB. LluTosiorumyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeIUBaHus. [ umore3a 4ucToThl ramMer.

AHanu3upyrolee CKpEIlIMBaHHUE. [IpomexyTouHbIi XapakTep
HaclieqoBaHus. PaciienieHne npu3HakoB IPH HEMOJIHOM JOMUHUPOBAHHH.

JuruOpumnoe ckpemmBaHue. Tpetwit 3akoH MeHaens —  3aKoH
HE3aBUCHMOT'O HacJIeJOBaHUS MPU3HAKOB. Iutonmornueckue OCHOBBI
TUTHOPUTHOTO CKPEITUBAHUS.

Cuennennoe HacienoBanue npusHakoB. Pabotsl T. Moprana. CuernieHHoe
HACJICIOBAHUE TE€HOB, HApYILICHUE CLEIUICHUS MEXIy IeHaMu. XpOMOCOMHast
T€OpHUs HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXAHU3M OIPEIEIICHHUS 101a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U reTeporaMeTHbId Moji. ['eHeTudeckas
CTPYKTYpa II0JIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenocTHas cucrema. llneldoTponus — MHOXKECTBEHHOE

meiicTBUe TeHa. MHOKECTBEHHBIM ajjienu3M. BiaumMojeiicTBue HeallJICIbHBIX|
reHoB. Kommiementapaocts. Dnuctas. [Tomumepus.
I'eneTryeckuid KOHTPOJIb PAa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, 4
Takke (U3HOJOTUUECKUX MPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITHIL.
['eHeTHUECKHEe MEXaHU3MbI CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SHH
— Tapa3suT» U «XO35MH — MHKpoOHOM». ['eHeTHueckue acmeKThl KOHTPOJS U
M3MEHEHUs HACIIEJICTBEHHON HH(POPMAIIUHU B TIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

[IpakTuKyM  pemeHHsi OCHOBHBIX  THIIOB  TIE€HETHMYECKHX  3ajad,
npencraBieHHbIX Ha EI'D

15
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Tema 3. 3aK0HOMEPHOCTH U3MEHYUBOCTH.

B3aumopneiicTBie reHoTHIa W cpeabl NMpH (OPMHUPOBAHUHU (EHOTHIIA.
3MeHYnBOCTh NMpu3HaKkoB. KauecTBeHHbIE U KOJIMUYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJIEICTBEHHAs 1 HACJIEICTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Ponb cpensl B (popMHpOBaHUU
MOIU(PHUKAIIMOHHON n3MeHYMBOCTH. Hopma peakimu npusHaka. BapuanmoHHBIN
psa u BapuauuoHHas kpuBas (B. Horanncen). CoiicTBa MOAM(PHUKAIIMOHHOMN
M3MEHYMBOCTH.

I'enoTunuyeckas U3MEHYHUBOCTD. CBoiicTBa T€HOTUIINYECKOU
MN3MCHYHNBOCTH. BI/I,Z[BI FCHOTHHI/I‘ICCKOP'I N3MCHYHNBOCTH: KOMGI/IHaTI/IBHaSI,
MyTaI[iOHHAsI.

KoMOuHaTiBHAas W3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA

KOMOWHATUBHOM U3MEHYHMBOCTH. POJIb KOMOMHATHBHOMN H3MEHYNBOCTH B CO31aHnu




FeHETUYECKOT0 pa3Ho00pa3us B Mpeiesnax OAHOTO BUA.

MyranuonHass W3MEHYMBOCTb. Buabl MyTaluii: I'€HHBIE, XpPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W UHAYLUPOBAaHHBIE MyTalUuu. SlaepHele U
LUTOIIa3MaTH4Yecknue Myranuu. ComaTudeckue M MosoBble Myrauuu. ITpuunnel
BO3HUKHOBEHMsI MyTanumii. MyrareHpl M UX BJIMSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTALIMOHHOTO IIpoLecca. 3aKOH TOMOJIOTHYECKHX PAJOB B
HacsieacTBeHHONW m3MeHunBocty (H.M. BaBunoB). BHesnepHas M3MeHYMBOCTh U
HACJICICTBEHHOCTb.

Tema 4. I'eHeTHKA YeJI0BeKA.

Kapuotun uvenoBeka. MexayHapoiHasi MporpaMMa UCCIE0OBAHUSI T€HOMA
yenoBeka. MeToabl  HM3Y4YeHUs TEHETUKM  YEJIOBEKa: T'€HEaJOTMYeCKHi,
OIM3HELIOBBIH, IMTOIreHETHUCCKHI, MOMYJISAIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpemMeHHOe onpeaeieHue TCHOTHUIIA:
[MOJTHOT€HOMHOE CEKBEHHUPOBAHKME, T€HOTUIIUPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[M1[P-ananu3a. HacnencrBeHHsie 3a00sieBaHus yenoBeKa. [ eHHbIE 1 XPOMOCOMHBIE
0O0JIe3HM desloBeKa. boJie3HM ¢ HACIEICTBEHHOM MPEeapacioioKeHHOCTHIO.
3HaUYeHHE MEIUIIMHCKOW T€HETHKU B MPEIOTBPAILCHUH U JICUCHUU TE€HETUYECKHUX
3a0osieBaHUI 4enoBeKka. MeIuKo-TeHeTH4eckoe KOHCYIbTHpoBaHue. CTBOIOBbIE
KieTku. [loHATHE «T€HETHYECKOro rpy3ay. DTHUECKHE aCTeKThl UCCIEIOBAaHUN B
00J1aCTH PETaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (akTOpPhl TOBBIICHHON YYyBCTBUTCIBHOCTH 4YEJIOBEKA K
(buznYecKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYy»Karolel cpenbl. ['eHeTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MATOJIOTHSIM.
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Tema 5. Cesiek1iusi OpraHu3MoB.

JlomecTukanus ¥ celeKkuus. 3apoXkJACHHUE CEJIeKIUU U JOMECTHUKAIUU.
Yuenne H. M. BaBunoBa o IleHTpax NpoOMCXOXKAEHUS M MHOrooOpasus
KYJIbTYPHBIX pacTeHuM. Poib cenekuuy B CO3JaHUM COPTOB PACTEHHUH W MOPOJ
KUBOTHBIX. Copr, mopoja, IITaMM. 3aKOH T'OMOJIOTMYECKHX pSJIOB B
HacjaeACTBeHHOM w3MeHunBocTn H. 1. BaBumoBa, ero 3HadeHue I
CEJIEKLIMOHHOM pabOTHI.

Mertonbl ceneKIMOHHONM paboThl. McKyccTBEHHBIM OTOOp: MaccOBBIA U
UHAWBUAYaIbHBIA.  DTambl ~ KOMOMHAnMOHHOM  cenekuuu.  Mcmbitanue
MpPOU3BOAUTENCH TO TOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OIEHKH
(beHoTHIIa TOTOMCTBA M OTOOpP MO TeHOoTUNy ¢ nomolbio ananusa JTHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak METOJ  CEJIeKIUMOHHOM  paloThl.
PanuanoHHBIN 1 XUMHUYECKUI MyTareHe3 Kak HCTOYHUK MYTaluil y KyJIbTYPHBIX
dbopM opranu3zMoB. lcmonb3oBaHHME T€HOMHOTO PENAaKTHUPOBAaHUS U METOJOB
pexoMOuHaHTHBIX JIHK 111 momyyeHus ucxoaHoro Matepuana Juist CeNeKItu.
[Tomyuenue MTOJIMTUIOUIOB. BnyrtpuBnnosas rUOpUAN3aIMS.
brnu3kopoacTBEHHOE — CKpellMBaHMe, WM  uWHOpuauHr.  HepoactBenHoe
CKpelllMBaHMue, WM ayTOpuauHr. 'erepo3uc u ero npuuuHbl. Vcmnonb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausanud. [lpeononenue Oecruionus
MEKBUIOBBIX THOPUAOB. JIOCTHIKEHNUS CENEKIIMN PACTEHUH U KUBOTHBIX.
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Tema 6. BuoTexHo10rMsA M CHHTEeTHYECKAsA OHOJIOTHS.

OOBeKTHI, UCTONB3yeMble B OWOTEXHOJIOTHH, — KIETOYHBIE W TKAHEBBIE
KyIbTypbl, =~ MHUKPOOPIaHM3MbI,  HMX  XapakTepucTuka.  TpaaunuoHHas
OMOTEeXHOJOrHs: XJjeOoneueHue, TMOIyYeHHEe KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJENUE. MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKUX
rexHosioruil. [Ipon3BoacTBO O6€Ka, aMUHOKHMCIOT U BUTAMHHOB.

Co3anue TEXHOJIOTHI U HHCTPYMEHTOB IIeJICHANPABICHHOTO U3MEHEHHS 1
KOHCTPYHUPOBAHMsI FTCHOMOB C LIEJIBIO MTOJIyYEHHsI OPraHM3MOB U UX KOMIIOHEHTOB,

COACPKAIMNX HC BCTPCUAOIINCCA B IIPUPOAC OMOCHUHTETUYECKUE IIyTH.




Knerounas mnxeHepus. Metoabl KynbTypbl KJIETOK M TKAHEH pacTeHUN U
KUBOTHBIX. KpuoOGanku. Comaruueckas ruOpuauzaluss M COMaTUYECKUN
sMOpuoreHes. Mcrnonb3oBaHue TamioOWJ0B B CEJIEKIUU pacteHuid. llonyuenue
MOHOKIOHAbHBIX anmumel. Flcnonb306anue MOHOKIOHANbHBIX U NOAUKIOHANbHDLX|
aumumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpeHHE. PexkoHCTpyKuus
SAULIEKJIETOK M KJIOHUPOBAaHUE KMBOTHBIX. MeToA TpaHCIUIAaHTALUK s1ep KIETOK.
Texnonocuu  0300poGreHUsA,  KYIbMUBUPOBAHUS U MUKPOKIOHANLHO2O0
Pa3MHOJICEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAasi W T'eHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha H
koHcTpynpoBanue pekoMOnHaHTHBIX JIHK. Coz0arnue mpanceennvix opeanusmos.
JlocTvokeHMsT ¥ NEepCHEeKTUBBI  XPOMOCOMHOM M TE€HHOM  MHXXEHEPHH.
(DKOJIOrMYECKHE U 3TUYECKHE IPOOIeMbl FTeHHON HHXEHEPHH.

Menuuunckue 6uorexuonoruu. [locrrenomuas nugposas meaunuHa. [P

nuarHoctTuka. MeTaOoJOMHBIM aHaU3, TEHOLIEHTPUYECKUH aHalu3 IpOTEeOMa
YEIOBEKA I OLICHKHM COCTOSIHHS €ro 310poBbs. VCIIOIB30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuommkeHepuss i pa3paboTKH
(yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3JaHMsI KOMIUIEKCHBIX
TKaHEH COYeTaHHMEeM TEXHOJIOTUH TPEXMEPHOro OMONpPUHTHHTA M CKa(QOIIUHTa
TUIsl pEILIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIUHBL.
Coz/taHue BEKTOPHBIX BaKLUH C LIEJIbI0 00ecredeHs] KOMOMHUPOBAHHOM 3alIUThI
oT Bo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢dynkunonupoBanusi PHK-conepxamux BUpycoB, BBI3BIBAIOIINX 0COO0 OMacHbIE
3a00J1eBaHNUs YEIOBEKa M JKUBOTHBIX
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Tema 7. 3apoxiaeHue U pa3BUTHE IBOJIOIMOHHBIX NMPEACTABJIEHUNA B
OnosI0rum.

OpomtonmonHasg Tteopust Y. [lapsuna. Ilpeanoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKU3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBuwxymme cuibl  3Bomouuu  BugoB no Y.  JlapBuHy  (BBICOKas
MHTEHCUBHOCTh Pa3MHOKEHMSI OpPraHU3MOB, HAcCJIEJICTBEHHAas W3MEHUYUBOCTbD,
Oopb0a 3a CyIECTBOBAaHUE, ECTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunternyeckol Teopuu sBomouun (CTD). HeltpanpHas
reopust sBodronuu. CoBpeMEHHas JBOJIIOLMOHHAS OHOJOrMsA. 3HaueHHe
HBOJIFOLIMOHHOW TEOPUU B JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
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Tema 8. Muxkpossosonusi u €€ pe3yJbTaThl.

[Tomynsiiust Kak 3JieMeHTapHas eAMHULIA HBOOLUUA. COBPEMEHHbIE METO/IbI
OLIEHKH TEHETHYECKOro pa3zHooOpasusi M CTPYKTyphl mHomyisiuil. M3menenue
reHooHAa TMOMYJSIUM Kak »3JIEMEHTApHOE OHBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitnGepra.

DneMeHTapHble (aKTOPHI (JIBIDKYIIHE CHIIBI) ABOJIONWN. MyTallMOHHBINA
nporiecc. KomOunaTuBHas wu3MeHYUBOCTh. [Jlpeilp TreHoB — cirydaiiHble
HEHaNpaBleHHbIE HM3MEHEHUS 4YacToT ajulesied B momymsiusx. OddexT
ocHOBatels. Idghgexkm OymuLiouno2o eopaviuika. CHUdCeHUe 2eHemuieckoeo
pasnoobpazus: npuuunvl u creocmeus. llposenenue s¢hgpexma Opetigha cenog 6
oonvuwux U maneix  nonyiayuax.  Murpanun.  M3omAmus  momynsuuit:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS).
EcrectBeHHbli 0TOOp — HampaBnsooummii ¢axtop 3Bomound. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBMXKYIIMM, CTaOWIM3UPYIOUINM, pa3pbIBAOLIM
(mu3pyntuBHbIi). [lonoBoit or6op. Bo3HMKHOBEHHME M 3BOJIIOLUS COLIUAIBHOTO
MMOBEJCHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh  OPraHU3MOB KakKk  pPE3ylbTaT MHMKPO3BOJIOLUH.
BO3HUKHOBEHHE  TPUCIIOCOOJICHMA y  OpraHu3MoB.  Apomopdo3sl

wanoanantauuu. [IpuMepsl npucnocoOneHnii y opranu3MoB: Mop(hOJIOTHYECKHE,




¢dusuonornueckue, OMOXMMHYECKHE,  MOBeneHYecKkne.  OTHOCUTENBHOCTH
PUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum M cTpykTypa. BumooOpas3oBaHue Kak pe3yibTaT,
MUKposBoItonuK. M3omsanus — kmodeBoil ¢axrop BugooOpasosanus. Ilytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIATpUUYECKOE  (SKOJIOTMYECKOE),  «MIHOBEHHOE»  (HOJIMILIOWIU3aLUs,
ruOpuau3anys). JmuTenbHOCTb HBOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp sBomronMoHHON OHojorMM B pa3pabOTKe HAYYHBIX METOJIOB
coxpaHeHMs Onopa3zHooOpa3us. MUKpPOIBOJIOLUS M KOIBOJIIOLUS APA3UTOB U UX
X03s51eB. MexaHn3Mbl (POPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEM.
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Tema 10. IIpoucxoxaenue U pa3BUTHE JKM3HU Ha 3emuie.

Hayunble rumore3bl HpPOMCXOXAEHUS >KU3HM Ha 3emie. AOHOreHes H
naHcnepMus. JloHay4Hble NPEACTAaBICHUS O 3apOXKIEHUU KU3HU (KpEallnOHU3M).
['Mnore3a MOCTOSHHOTO CaMO3apOXKICHUS )KU3HU U €€ ONIPOBEPKEHME OnbITaMu D.
Penu, JI. Cnamnannanu, J1. Tlactepa. [IporcxoxaeHue >kxu3Hu U acCTPOOUOIIOTHSI.

OcHoBHBIE  JTambl ~ HeopraHudeckod  »Bomouuu.  I[lnanerapHas
(reosioruveckasi) HBONIOLUS. XUMHUYECKas »SBOJIONUSI. AOHOrEHHBIM CHHTE3
OpraHMYecKUX BenlecTs M3 Heopranudeckux. OmbiT C. Mumiepa u I'. Opu.
O6pa3zoBanue nmoauMepoB u3 MonoMepoB. KoanepBatHas runotesa A. 1. Onapuna,
rurnoTe3a nepBuyHoro OynboHa JIk. XompaelHa, reHetuueckas rumotesa I
M¢émnepa. Pubosumer (T. Yex) m rumoreza «mupa PHK» V. T'unbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE TPOTOKIIETKH.

Uctopust 3emnu u Metonsl €€ u3ydeHus. Vckomaemble OpraHuyecKue
octaTku. ['eoxpononorust um e€ wmeroabl. OTHOCHTENbHAasE M abCONIOTHAs
reoXpoHOJIOrus. I'eoXpoHonornyeckas mKaua: 0Hbl, 3pbl, HEPUO/bI, SITOXH.

HauvanpHele aTanbl opraHnyeckoi sposmonuu. llosBieHne u 3BomrOnMS
MEPBBIX KIJIETOK. DBOJIONUS MeTaboianu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHAJIOT TIEpBBIX Ha 3emiie COOOIIECTB.
Ctpomaronutsl. [IpokapruoTsl M 3yKapHOTHI.

ITpoucxoxnenue JyKapuoT (cumbuorenes). OBOIIOIIMOHHOE
MPOUCXOXKAEHNE BUPYCOB. IIponcxoXkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOIIONMU BhICIIUX pacTeHuil. OcHOBHBIE apoMOpP(}O3bI
pacTtenuii. Bpixon pactenuit Ha cymy. [losBiIeHHME CIOPOBBIX pPAacTeHUN U
3aBoeBaHHe UMH cymu. CeMeHHble pacTeHMs. [IpoMcXokaeHHe LBETKOBBIX
[pacTEeHHIA.

OCHOBHBIE 3Tamnbl HBOJIOLHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3b]
PKUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pblB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLMS T03BOHOYHBIX.
[Mpoucxoxnenne ampuoOuit u pentuiauii. [IpoucxoxaeHne MICKOTMUTAIONUX H
ntun. [IpuHnun  kmoyeBoro apomopdosa. OcBoeHHe OeCHO3BOHOYHBIMH U
MMO03BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButne xn3HM Ha 3emiie IO 3paM M IEpUOJAM: apxeil, MpOTepo30H,
nmaneo3oi, Me3030i, KaiHO30i. OOmas xapakTepucTHKa KiIuMmMara W
reoJoruyeckux mpoueccos. IlosiBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3zoBaHMe: €ro yCJIOBHS U BIMSHUE HA Ia30BbIM cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHMsI — DKOJIOTHUECKHE KPU3UCHI NTpouuioro. [Ipuunnsl n
CJICZICTBHSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIN 3KOJOTUYECKUN KPHU3HC, €Tro
ocobenHoctH. [Ipobnema coxpanenus: OnopazHooOpas3us Ha 3emiie.

CoBpemeHHasl cucTeMa opraHuueckoro mupa. [IpuHIunsl kaaccupukanum




OpTaHHU3MOB. OCHOBHBIC CUCTEMATUYCCKIE TpyHIibl OpTaHHU3MOB.
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Tema 11. IIpoucxokaeHue 4yei0BeKa — AHTPONOTeHe3.

Pa3nensl u 3anaun aHTpONoJa0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBIIEHHE NIPEACTABICHUI O NPOUCXOKICHUM 4YelIOBeKa. Penurnosusie
B033peHusl. COBPEMEHHbIE HAyUHbIE TEOPUH.

CxonmerBo 4enoBeka € JKMBOTHBIMU. (CHCTEMaTHYECKOE IIOJIOKEHUE
yesoBeka. CBHIETENbCTBA CXOJCTBAa YEJIOBEKA C JKMBOTHBIMU: CPAaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, (hU3M0JI0r0-OMOXUMHYECKHE,
noseneHuyeckue. OTInYMs 4eaoBeKa OT KUBOTHBIX. [IpAMOX0kKIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJOBHOIO MO3ra U BTOPOM CUIHAJIBHOU
CUCTEMBI.

JBxyiue cuiibl ((pakTopbl) aHTpONOreHe3a: OnoJOorHuecKue, COLUaIbHBIE.
CooTHOIIEHHE OMOJIOTUYECKUX U COLUAIBbHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTponoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsSHBI
(MTPOKOHCYIBI) ¥ paHHUE TMOHTHIIBI — OOIIUE MPEIKU YeIOBEKOOOPa3HBIX 00e3bsH|
1 JII0Jed. ABCTPAJIONUTEKH — IBYHOT'HE ITPEIKH JT0AcH. YenoBeK yMelblid, IEpBbIE
M3TOTOBJICHUS OpYIui TpyzAa. YeslloBeK NpsSMOXOIAIIUN U MEPBbIN BBIXOJ JIIOIEH
3a mpenensl  A¢puxu. UYenoek reigenbOeprckuil  — o0 IpeaoK
HEeaH/1epTaJIbCKOI0 YEJI0BEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaHAepTalbCKUM
KaK BHJ JIFOJEH XOJOAHOrO Kiaumara. YenoBeK pa3yMHbI COBPEMEHHOrO THUIIA,
NICHUCOBCKUI 4YEJOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpenenamMu AQpUKH.
[TaneoreHeTuka U NajeoreHOMHKA.

OBOIIOLUS COBPEMEHHOIO 4ejoBeka. EcTecTBEHHBIM 0TOOP B MOMYJSALUAX
yergoBeka. MyTalMoHHBIA mporiecc U noaumopdusMm. IlonmyasuuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3QQGEeKT OCHOBATENSN» B MOMYJALUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. [loHatne o pace. bonbimme pacel: €BponeouaHas
(eBpasmiickas), aBCTpaJlo-HErpouJHass  (IKBAaTOpHaJbHas),  MOHIOJIOMJIHAS
(a3marcko-aMepuKaHcKas). Bpemss u myTu pacceneHHs 4eIoBeKa IO IJIaHETe.
EnvHCcTBO  4enmoBedeckux  pac. HaydHag  HECOCTOATENBHOCTH — pacHu3Ma.
[TprcriocoONEHHOCTh 4YeJIOBEKa K pa3HbIM YCIOBUSM OKpY’KaloLed Cpebl.
BriusiHue reorpaduueckoii cpeibl U apeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOTIOTHIO
YesIoBeKa.

MexauciuuImHapasle  MeTonbl B (pusmueckod  (OMOJIOTHYECKOi)
QHTPOIOJIOTUU.  DBOJIIOIIMOHHAST ~ AHTPONOJIOTHS W MaJlEOaHTPOIIONOTHS]
YeJI0OBEUYECKUX MOMYyJsALUi. bruoconuanbHbple nccieoBaHus MPUPOABI YEIOBEKA.
VccnenoBaHye KOBOIIOIMHN OMOJIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.
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Tema 12. JDxojs0orusi — HayKa 0 B3aHMOOTHOLICHHUSIX OPraHU3MOB H
HAJOPTraHU3MEHHbIX CUCTEM C OKPY KaKowiei cpenoii.

3apoxieHue 1 pa3BuTHe 3Kojoruu B Tpynax A. ['ymboneara, K. @. Pynbe,
H. A. CeseprioBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensr u 3agaun
PKOJIOTHU. CBSI3b DKOJIOTUH C IPYTUMHU HAYKaMHU.

Metonasl skonoruu. [lonesble HaOMOnEHUSA. DKCIEPUMEHTHI B 3KOJOTHU:
NpUpoaHble W JabopaTopHble. MoaenupoBaHHe B 3KOJIOTMH. MOHHUTOPHHI
OKPY>KaIOIIIEH CPebl: TOKATbHBIN, pETHOHAIBHBIN U TTI00aTbHBIH.

3HaueHUE DKOJIOTMYECKMX 3HAHUM [ 4YeJIoBEeKa. OKOJIOIMYECKOE
MHUPOBO33PEHHE KaK OCHOBA CBSI3€M yejoBeuecTBa ¢ npupoaoi. @opmupoBaHue
PKOJIOTMYECKOM KYJIbTYPBI U DKOJIOTHUECKOM IPaMOTHOCTH HACEJICHUSI.
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Tema 13. Opranusmbl 4 cpeia OOUTAHUSA.
Okonoruyeckue (pakTopsl U 3aKOHOMEPHOCTH UX AericTBus. Kimaccudukarms
PKOJIOTUYECKHUX (PaKTOPOB: a0MOTHYECKHE, ONOTHIECKHE, aHTpoTIoreHHbIe. O01ne




3aKOHOMEPHOCTH JEUCTBHSI AKoJorHueckux ¢axtopoB. [IpaBuno munumyma (K.
[lInpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBICE M CTEHOOMOHTHBIC
OpraHU3MBlI.

Aobuotndeckue ¢aktopel. CBeT Kak 3Konorudeckuid ¢akrop. [lerictBue
pa3HbBIX Y4acTKOB COJIHEYHOI'O CIIEKTpA HAa OPraHU3Mbl. DKOJOTUYECKUE TPYIIIIbL
PACTEHUN M >KMBOTHBIX II0 OTHOLIEHUIO K cBeTy. CHUrHanbHas poJib CBETA.
DoTOonEepUOAU3M.

Temmeparypa Kak 3koyiormueckuii ¢akrop. [eiicTBue TemmepaTypsl Ha
opranu3Msl. [10MKHUI0TEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTraHU3MBI.

Bnaxxnocts kak skonoruyeckuit Qaxrop. Ilpucnocobnenus pacreHHi K
MmoJJepKaHUI0 BoaHOro Oananca. Knaccudukanus pacTeHud MO OTHOUICHHIO K
Bosie. [IpucnocoOnenust )KUBOTHBIX K M3MEHEHHUIO BOJITHOTO peXUMa.

Cpenbl oOMTaHMSI OpraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, TTOYBEHHAS,
rIyOMHHas  TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPU3NKO-XUMHUYECKUE
0COOCHHOCTH cpeJi 00uTaHus opraHu3MoB. [Ipucnoco6ienrs OpraHu3MoB K KH3HY]
B pa3sHBIX cpefax.

buonoruueckue putmbl. BHemiHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U
rogu4Hble puTMBL. [IprUCocoOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUI KU3HH.

Kuznennoie ¢Gopmbl opranuszmoB. [lonstue o xu3HEHHON (dopme.
PKusnennole  (opmbl  pacTeHMil:  JepeBbsl, KYCTapHMKH, KYCTapHHUYKH,
MHOTOJICTHUE TpPaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX:
FHIPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTHM CTpPOEHUS MU 00pasa
PKU3HU.

buotnueckue  Qaxtopel.  Buzabpl  OMOTHYECKMX  B3aUMOJICHCTBUIL:
KOHKYPEHIIUs, XUIHUYECTBO, CUMON03 U ero ¢opmsl. [lapasutusm, koonepauus,
MyTYyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHn4yecTBo). Herpopuueckue
B3auMojeiicTBus  (Tomuueckue, (Qopudeckue, (abOpuueckue). 3HaYCHHE
OMOTUYECKUX B3aMMOJEWUCTBUN ISl CYLIECTBOBaHHUS OpPraHU3MOB B Cpefe
oOuTaHus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHHUSL.
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Tema 14. Ixos0rus coodmecTB. IKOTOrHYCCKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonenHos u ero crpykrypa. CBsi3u Mexny|
OpraHu3Mamu B OHOLIEHO3E.

OkocucteMa Kak OTKpbITas cucrtema (A. k. Tencnu). OyHKIMOHATIbHbIE
0JIOKM OpraHM3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
Tpodudeckue ypoHH. Tpoduueckue menu u ceTtu. AOHOTHUECKHE OJIOKH
skocucteM. [TouBbI 1 KBl B 3K0cucTeMax. KpyroBopoT BemecTB v MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTenu dJKOCHCTeMBbl. bumomacca w©  IpoOayKIus.
JKOJIOrHMYEeCKHEe MUPaMUJIbI YK cel, 0MoOMacChl U YHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @uykmyayuu.
HanpasieHHble 3aKOHOMEpPHBIE CMEHBI cOo00IIecTB — cykieccuu. [lepBuunble u
BTOPUYHBIC CYKIECCHM M WX TPUYHHBL. AHTPONOTEHHBIE BO3ICUCTBUS HA
cykueccun. KinmmakcHoe coobuiectBo. buopaznoobpasue v oaHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIIECTB.

ITpuponHble 3KOCUCTEMBL. JKOocUcmembl 03€p U peK. IKocucmemvbl Mopeu u
oKeanos. Ikocucmemvl mMyHOp, J1ecos, Cmenel, nyCMmulHb.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucreMa. ArpouneHos. Paznuuus
MeEK/1y aHTPOTIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas

daopa u dayna. CuHaHTponm3amusi TOpOACKON (ayHbl. buonormdyeckoe u




X03sICTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aHMMOJICHCTBHI OPTaHU3MOB
B DKOCHCTEeMax. Ponb kackaonozo aghgexma u 61008-30upurkamopos (Koueswlx|
61008) 6 PyHKYUOHUPOBanuu Kocucmem. I1epeHOC YHEPTUU U BEIIECTB MEXKIY
CMEKHBIMHU IKOCUCTEMAMHU. Y CTOMYMBOCTb OPTaHU3MOB, MTONYJISIHUNA U IKOCUCTEM|
B YCJIIOBUSIX €CTECTBEHHBIX M AaHTPOIIOTEHHBIX BO3JICHCTBUIA.
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Tema 15. Buocdepa — rinod6ajbHas 3KOCUCTEMA.

buocdepa — obmeruranerapHas 00oodka 3eMild, TAE CYIIECTBYET HIIH
CyIIIECTBOBAJIA )KU3Hb. Pa3BuTHE mpejcTaBieHuii o buocdepe B Tpynax 3. 3rocca.
Yuenue B. 1. Bepaaackoro o 6uocdepe. Ob6aactu 6nochepsr u e€ cocras. JKupoe
BEIIECTBO OMOCHEpHI U ero (HYHKIIUH.

3aKOHOMEPHOCTH cyiecTBoBaHusl Onocdepsl. OcodeHHOCTH Onochepsl Kak
rio0anbpHO SKocHcTeMbl. [lnHaMudeckoe paBHOBecue B Orocdepe. KpyroBopotst
BCIICCTB U OMOTCOXUMHUYECKUE ITUKIIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBJICHU
B Onocdepe.
3onanbHOCTh Ouocdeprl. [lonsarue o OGmome. OCHOBHBIE OMOMBI CYIIH:
TYHJpa, XBOWHBIE JIeCa, CMEIIAHHbIC ¥ ITMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITUYECKHUE JIECa, BBICOKOTOPbhsl. KiIMMat, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIH.
CrpykTypa u QyHKIHSI JKUBBIX CHCTEM, OIICHKA UX PECYPCHOTIO OTEHIIHANA
1 OnocepHpIX HyHKIUH.
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IIpakTukym no pemennro KUM EI'D
Pemenunit KUM EI'D nepBoii 1 BTopoil 4actu ¢ pa300poM OCHOBHBIX OLIMOOK U

MIOAXO0J0B K O(i)OpMJ'ICHI/IIO OTBCTOB HA 3BPHUCTUYCCKHUEC 3a/laHUA.

BCEI'O: 30 3ausaTuii
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