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[losicHuTEeIBHAS 3alKCKA.

[Tporpamma cnernkypca «buOTOTHYECKHII MPaKTUKyM» COCTaBJICHa Ha OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIBHOW MPOTPAMMBI
CpeaHero oo1iero oopa3oBaHus.

[Tporpamma «buonornyeckuii MpakTUKyM» MpelHa3HaueHa ais oOyydaromuxcs 10-
11 xnaccoB, ¢ uenbio (QOPMUPOBAHUS HMHAMBHUIYaAIbHON 00pa30BaTEIbHON
TPAEKTOPHUH, JalbHEUIIEH TPOPOPUEHTALINY.

AKTyanbHOCTh JAHHOTO Kypca MOAKPEIUISETCS MPAKTUYECKOW 3HAYMMOCTBIO
M3y4aeMbIX TeM. B XoJe W3ydeHHs] KaXIOW TEMbl NPELYCMOTPEHO pPEUICHUE
INPaKTUYECKUX 3aJady. OIJTO JAaeT BO3MOXKHOCTh  OOy4YalOIIMMCS  JIy4Ile
N03HaTh PyHJaMEHTAJIbHbIE 001IEONOIOTUECKHE IIOHSATHS, OTpaXKaroLue
CTpo€HHE ¥  (QPYHKUMOHHPOBAHHE OMOJIOTMYECKUX  CHUCTEM Ha BCEX YPOBHAX
OpraHU3aLUN )KU3HU.

OcoOeHHOCTH MTPOTpaMMBbI Kypca: TeCHasi B3aUMOCBSI3b €T0 COJIEPKaHUS ¢ ypOKaMu
oOmieit 6uonoruu. [logbop maTepuanoB AJis 3aHATUN OCYILECTBISETCS Ha OCHOBE
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aaHUMN.

[InaHnupyemMble pe3yabTaThbl
[IpeameTHBIE PE3YNBTATHI:
B pe3ynbTaTe 0cBOEHHUS ClieKypca 00yJaroniecs: Haydarcs

e PaboTaTh ¢ MeTOIMKAMU U3YUYEHUS aHATOMHYECKUX U (PU3NOIOTHUECKUX
0COOEHHOCTEN OpraHu3Ma 4yesioBeKa

L cDOpMI/IpOBaTB OIIBIT ITOCTAHOBKH (1)I/IBI/IOHOFI/IHCCKOFO 9KCIICPUMCHTA U
peuicHus 3a1a4 110 CI)I/IBI/IOJ'IOFI/II/I N aHAaTOMHH 4YCJIOBCKa

L I[OHOJ'IHHTB 3HaHHWA 11O N3YUYCHHIO HACICACTBCHHOCTH M M3MCHYHNBOCTHU
KUBBIX OpraHu3MoOB

e (cBauBaTh MCTOJUKY PCHICHUA 'CHCTHYCCKHUX 3aaa4

e OOBACHATDH: POIL OUONOTUH B (POPMUPOBAHIHN HAYIHOTO MUPOBO33PEHUS;
BKJIaJl OMOJOTMYECKUX Teopuil B (HOPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA; EIWHCTBO JKUBOW M HEXKHUBOU
OPUPOJIBI, POJCTBO IKHUBBIX OPraHMW3MOB; OTPHUIATEIILHOE BIUSHUE
aJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKUX BEIECTB HA Pa3BUTHUE 3apO/IbIIla
YeJIOBEKa; BIMSIHHE MYTareHOB Ha OPraHU3M YeJIOBEKa, IKOJIOTUYECKUX
(GaKkTOpOB Ha OpPraHM3Mbl, B3aMMOCBSI3M OPraHU3MOB U OKpYyXKarolen



Cpeabl; TMPUYUHBI SBOJIIOIMH, HW3MEHSIEMOCTH BHJIOB, HapYIICHUM
pa3BUTHS OpPraHWU3MOB, HACIEACTBEHHBIX 3a00JeBaHUN, MyTaIlHi,
YCTOMYMBOCTA W CMEHBI DJKOCHUCTEM; HEOOXOJAMMOCTH COXPAaHCHHS
MHOT000pa3us BUJIOB;

e Pemarth QJICMCHTAPHBIC OMOJIOTHYCCKHE 3aJa4du, COCTaBJAITh
9JICMCHTAPHBIC CXCMBbI CKPCIIUBAHUS.

e Haxonute uH@oOpmManioo 0 OHOJOTHMYECKHMX OOBEKTaX B Pa3IHMYHBIX
UCTOYHHUKAX (y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYUYHO-TIOMYJISIPHBIX
U3/IaHUSX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, pecypcax WMurepHera) u
KPUTHYECKHU €€ OLICHUBATB;

e lcnonbs3oBarh NpuOOpPETEHHbIE 3HAHWA WU YMEHHS B HPAKTUYECKOM
NESATENIbBHOCTY U TOBCEAHEBHOM KM3HU s COOJIOACHHUS Mep
OpOQUIAKTUKA OTPAaBJICHUM, BHUPYCHBIX M JAPYruX 3a00JIEeBaHMIA,
CTPECCOB, BPEAHBIX MNPHUBBIYEK (KYypeHHE, aJKOrOJIU3M, HapKOMaHUs);
IIPaBUJI IIOBEJICHUS B IIPUPOJHOMN Cpelie; OKa3aHMs IEPBOM MOMOILHU IIPU
OPOCTYAHBIX W JIpyrux 3a00JIeBaHUSX, OTPABIECHUU IHILEBBIMU
IIPONYKTaMHU.

e VYUWTHIBATH pa3Hble MHEHUS U CTPEMUTBCSA K KOOPAWHAIMU PA3TUYHBIX
MTO3ULINI B COTPYIHUYECTBE;

o ®DopMyIMpPOBaTh COOCTBEHHOE MHEHHUE U MO3HIINIO, apTYMEHTUPOBATh U
KOOPJIMHUPOBATh €€ ¢ TO3WUIUSIMH MApTHEPOB B COTPYAHUYECTBE TPHU
BBIPAOOTKE 00IIETO PEIICHUSI B COBMECTHOM JI€ATEIbHOCTH;

e 3anaBaTh BOINPOCHI, HEOOXOAUMBIE [JIsi OpTaHU3alMK COOCTBEHHOMU
NEATEIIBHOCTH M COTPYAHUYECTBA C MAPTHEPOM;

e OcCymIeCTBISTh, B3aUMHBIM KOHTPOJb U OKa3bIBaTh B COTPYJAHHYECTBE
HEO0OXOIMMYI0 B3aUMOIIOMOIIIb;

L AJICKBaTHO HCIIOJB30BATL pCUb JJIA INNIAHUPOBAHHA U PEryJIANN CBOCH
ACATCIBbHOCTH,

e [lomyyaT 3HaHMS O YEJIOBEKE KaK O OWOCOIIMAJIBLHOM CYIIECTBE, €ro
CTaHOBJICHUH B TIPOIIECCE aHTPOIOTEeHE3a U (HOPMUPOBAHUH COITUATHHON
Cpellbl, CHCTEMaTUYECKOT0 TIOJIOKEHHSI YEJIOBEKA B PSY KHUBBIX CYIIECTB,
€ro TEeHETUYECKOW CBS3U C JKUBOTHBIMU MPEIKAMU, YTO TIO3BOJUT
OoOy4YaronMMcsl MOHATh B3aMMOCBSI3b CTPOEHUS M (DYHKIHMI OpraHoB U
CUCTEM.

e Pemath reHeTHUECKHE 3aJla9y pasHOro YpoBHA CIIOKHOCTH.



OO6yuatomuecs OyayT yMeTh (II0JIy4aT BO3MOXHOCTh HAyUYUThCS) OPUEHTUPOBATHCS
Y 3HATh:

® OCHOBHBIC TOJIOKEHUS OHOJIOTMYECKUX TEOpUl (KJIETOUYHAsI TEOpHs;
XpPOMOCOMHAsl TEOpPHsl HACJIEACTBEHHOCTH); Y4YeHUM (0 myTiIX U
HanpasneHusx somonun; H. Y. BaBunoBa o nieHTpax MHoroo0Opasusi u
MPOUCXOXKJCHUSI KYJbTYPHBIX pacTeHui); cymHocTh 3akoHoB (I
Menpens; cuenjaeHHoro HacienoBanusi T. MopraHa; roMOJI0THYECKUX
pSAIOB B HACJIEACTBEHHOM HW3MEHUYMBOCTH; 3apOBIIIEBOTO CXOJICTBA;
OMOTEHETHYECKOI0); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CIEIICHHOTO
HacJICIOBaHU; HACICAOBAaHMS, CICIJICHHOTO C TOJIOM; B3aMMOACHCTBUS
FEHOB U HX UUTOJOTHMYECKUX OCHOB); TpaBui (JomMuHupoBaHus I
Mennens); runore3 (YUCTOTBI TaMeET,); CTPOCHHE  OHMOJOTHYECKUX
OOBEKTOB: KJIETKU (XUMUYECKHUI COCTAB U CTPOEHHUE); TEHOB, XPOMOCOM,
JKEHCKMX K MYXCKHUX TaMET, KJIETOK MPOKapUOT U AYKapHOT; BUPYCOB;
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOUHBIX OPTaHU3MOB);

® OOBSCHATH: POJb OMOJOTUYECKUX TEOPUM, WUJEH, MPUHIIMIIOB, TUIIOTE3 B
dbopMUpOBAaHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHUHBI MHUPA,
HAay4YHOIO MHPOBO33PEHUS, €AUHCTBO KUBOW W HEXHUBOM NPUPOIBI,
POACTBO JKHUBBIX OpPraHU3MOB, HCIOJIb3YSl OMOJOTMYECKHWE  TEOPUH,-
3aKOHBl M TPaBUJA; OTPHUILIATEIBHOE BIUSIHUE AJIKOTOJIS, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOJbIIIA YEJIOBEKA; BIIUSHUE
MyTareHOB Ha OpraHuU3M 4YeJOBeKa; HACJICICTBEHHBIX 3a00JeBaHUM,
TE€HHBIX U XPOMOCOMHBIX MYTaIUH.

JIM4HOCTHBIE pe3ybTaThI:
VY oOyyatoutuxcs OyayT chopMupOBaHbI:

¢ YMCHHC YIPaBJISITh CBOEH MO3HABATEIbHOM ACATCIBHOCTBIO,
® OCO3HaHMC CAWMHCTBA M HCIIOCTHOCTH OKPYIKAIOIICIo MHpa, BO3MO>KHOCTEH
€ro I03HaBaeMOCTH U 0OBICHMMOCTH Ha OCHOBE I[OCTI/I}KGHI/Iﬁ HAayKH.

OOyuaromyecs moxy4aT BO3MOXHOCTD JIsl (JOPMUPOBAHUS:

® TOTOBHOCTM K OCO3HaHHOMY BBIOOpY JajbHEHIIell o00pa3oBaTeNbHON
TPACKTOPHH;
® 0CO3HaBaTh NOTPEOHOCTH ¥ TOTOBHOCTh K CAMOOOPa30BaHUIO.

MeTtanpeaMeTHbIE pe3ynbTaThl:
Perynsatusnsie Y'Y /I

® COCTaBIAThH (MHAUBUAYAJIHHO WIH B TPYIIE) IJIaH PEIICHUs TPOOIEMBI,



pa60Ta51 I10 IIaHYy, CBEPATH CBOU I[CﬁCTBPISI C IICJIBIO U, IIpH H606XOI[I/IMOCTI/I,
HCIIPABIIATD OIINOKHU CaMOCTOATCIIBHO,

OoIIpCACIIATL TPYAHOCTH, C KOTOPBIMU CTOJIKHYIJICA IIpU PCHICHHUHN 3aad4u, U
npeajiaraTtb IyTH UX MMpcogO0JICHUA,

BBIABUTI'aTb BCPCHUHU PCHICHUA HpO6J’ICMBI, 0CO3HaBaTh KOHCUYHBIN pe3yiibTar,
BLI6I/IpaTB U3 IPCATTOKCHHBIX W HCKATb CaAMOCTOATCIIBHO CpCACTBA
JOCTHKCHU ICIIN,

CaMOCTOATCIIbPHO CTaBUTH HOBBIC yqe6HLIe Ocjau 1 3aga4u,

CaMOCTOATCIbHO CTPOUTD JKU3HCHHBLIC IIJIAHBI BO BpGMeHHOI‘/’I IICPCIICKTUBC,
Ipru IIaHUPOBAHUKU JTOCTHIKCHHA ueneﬁ CaMOCTOATCIIPHO MW aACKBATHO
YUYUTHBIBATDb YCJIOBHUA U CPCACTBA UX JOCTHIKCHUA.

[To3naBarenbabIe Y Y /!

KPUTUYECKA OIEHWBATh W WMHTEPIPETHUPOBATh HHPOPMAIUIO C Pa3HBIX
MO3UIINH, PacTIO3HABATh M (PHKCHPOBATH MPOTUBOPEUHS B MHPOPMAITMOHHBIX
HNCTOYHHKAX;

UCKAaTh U HaXOAUTh OOOOIIECHHBIE CIOCOOBI PEIICHHS 3aJad, B TOM YHUCIIE,
OCYIIECTBJIATh Pa3BEPHYTHIM WH(OPMAITMOHHBIA TOWCK W CTaBUTh HA €T0
OCHOBE HOBBIE (Y4eOHbBIC U TTO3HABATEILHBIC) 3a/1a4H.

HAXOJIUTh W MIPUBOJUTH KPUTHUECKUE apTyMEHTHI B OTHOIIICHUN TCUCTBUHN U
CY>KJIEHUW JPyroro; CIOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTUYECKUM
3aMEYaHMSIM B OTHOIIICHUU COOCTBEHHOTO CYXACHHS, pACCMAaTPUBATh X KaK
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJUTh 32  paMKH  yd4eOHOTO  TpeAMeTa M OCYIIECTBISTH
1eJICHANPABICHHBIN TTIONCK BO3MOXXHOCTEH JJISI IITUPOKOTO TTepeHOCa CPEICTB
1 CIIOCOOOB JIEWCTBHS;

HaXOJIUTh W MIPUBOJIUTH KPUTHUECKUE apTyMEHTBI B OTHOIIICHUN JICUCTBUU U
CYXKJIEHUH JPyroro; aJickBaTHO pearupoBaTh HA KPUTHKY B CBOM aJipec.

Kommynukatusubie YV /I

OCYIIECTBJIATH KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMH;
IPU OCYIIECTBICHUU TPYIIIOBON pabOThI OBITh KaK PYKOBOJUTEIEM, TaK U
YJICHOM KOMAaHJIbI B Pa3HBIX POJIIX (TEHEpaTOp MIICH, KPUTHK, UCITOTHUTEIIb,
BBICTYIAIOINHI, SKCIEPT U T.1.).

KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCIOBUSAX PEATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BEpHYTO, JIOTHYHO UM TOYHO U3JlaraTh CBOK TOYKY 3pCHUS C
WCITOJIb30BAHUEM AJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3IKOBBIX CPE/ICTB;



¢ DPACIIO3HABATL W IIPCAOTBpPAIIATH KOH(i)JII/IKTBI JO0 HX aKTUBHOM (I)aSBI,
BBICTpanBaTh MACJIOBYIO H 06p830BaTCJILHYIO KOMMYHHKAIIUIO, n3oeras
JINMYHOCTHBIX OIICHOYHBIX CY)KHGHHﬁ.

[Iporpamma cnenkypca paccuutana Ha 34 daca B roj, 1 yac B HeJeno.

Coneprxanue Kypca

10 KVIACC

Conepxxanue mpOTrpamMMBbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHOM utoropoi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

buonornyeckue Hayku U u3ydaemble UMU MpoOsieMbl. DyHIaMEHTAIIbHBIE,
MPUKJIAIHBIC U TTIOMCKOBBIE HAYYHBIE UCCIIEA0OBaHUS B OMOJIOTUU.

3HaueHre OMOJOoruv B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBsa3annbie ¢ Ouosioruei. JleMoHcTpanumn

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKupble cuctemMbl Kak mpenMer uzydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh U LEIOCTHOCTD,
CIOXXHOCTh M YIOPAJOYECHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYMNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KIJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIN, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHsiil. Ilporecchl, TpoUCXOIANIME B KUBBIX
cucreMax. OCHOBHBIE PU3HAKH KUBOTO.

Tema 3. buoJiorust KjieTku

Uctopust otkpeitus kietku. Pabdoter P. ['yka, A. JleBenryka. Kiierounas
teopusi (T. IIIBamn, M. Illneitnen, P. BupxoB). OCHOBHbIE MOJOKEHUSA
COBPEMEHHOU KJIETOYHON TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomarorpadusi, snexTpodopes, METOI MEYEHBIX aToMOB, auddepeHInanbHOe
HeHTpUyTUpoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
K1emox. DNEKTPOHHAsE MUKPOCKOIIHS.

IIpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHanbHoe HeHTPUGYTHPOBAHUE,
[1IIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH



XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u € poJib Kak paCTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIETKH,
Teroperysinud. OpraHudeckue BeIeCcTBa KJIETKU. BHOJOrnmyeckue moauMepsbl.
benku. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTpPyKTypbl O€JIKOBON MOJEKYIbI.
[lepBuuHast cTpykTypa Oenka, NeNTHAHAs CBsI3b. BrTopuuHas, TpeTUYHAas,
YeTBEPTUYHAS  CTPYKTyphl.  JleHarypamusa.  YrieBoael.  MoHocaxapupl,
JUcaxapuipl, OJMrocaxapuipl M nonucaxapuisl. Jlunuasl. ['mapoduinbHO-
ruapodoOHbie cBoiicTBa. Kinaccudukarms nununos. HyknenHossie kucinoTsl. JJHK
nu PHK. Crpoenne HykinemHOBbIX KuciaoT. Hykineorunael.  IIpuHuun
KOMIIJIEMEHTAapPHOCTH.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO KaUeCTBEHHBIX
peaKuumny.

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEHMHOBBIX KUCIOT, BbIIEIIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tunel KIETOK: JyKapuoTHYecKass M mpokapuotuyeckas. CTpyKTypHO-
(yHKIHMOHAJIbHBIE 00pa30BaHUs KIETKH.

CtpoeHure MpoKapuoTHISCKOM KieTku. KieTouHas cTeHka OakTepuil 1 apxew.
OcoOeHHOCTH CTpOEHMsI TEeTepoTpOodHON U aBTOTPOPHON MPOKAPUOTHIECKUX
KJIETOK. MecCTOo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHYECKON KIeTKu. [mazMaruueckas
MeMOpana (tutazmanemma). CTpyKkTypa Iia3MaTHudeckod MeMOpaHbl. DHIOIUTO3:
OUHOLIUTO3, (aronuTos. Jk3o1uto3. Knerounas crenka. CTpykrypa U (QyHKUUU
KJIETOYHOW CTEHKU PAaCTEHUM, TPUOOB.

CekperopHas ¢yHkuusa anmnapata ['onbmku. Moouguxkayus 6enkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWAbl  KJIETKU:  MUTOXOHJPUHU,  IJIACTUJIBIL.
Ilpoucxoorcoenue mumoxonopuii u niacmud. HemeMOpaHHbIE OPraHOUIBI KJIETKU
Crpoenrie W (QYHKIIMM HeMeMOpaHHBIX OPraHOMJOB KIETKU. PuOOCOMBI.
IIpomeosicymounvie Qunamenmeoi. MukpodunaMeHTHbI. Axmunogvie
Mukpogunramenmol. MbllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbIULEYHBIX
knemox. Mukpotpy6ouku. Kinerounsiit ieHTp. CTpoeHuE U ABMKEHUE KI'YTHKOB U
pecanuek. Mukpotpy6ouku mutoriazMel. Llentpuons. SAapo. ObGosouka sipa,
XpOMAaTHH, KapHoIlJIa3Ma, SIAPBIIIKY, UX CTpOoeHHEe U PYHKIUU. S aepHbIil OeTKOBbII
Matpukc. Kierounesle BriroueHHs. CpaBHHUTENbHAs XapaKTEPUCTHKA KIIETOK
9YKapuoT (PacTUTEIbHOM, )KUBOTHOU, TPUOHOIN).

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTraHU3MOB).



Jlaboparopunass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIM3a B
PACTUTENbHBIX KIIETKaX).

IpakTnueckas padora «/3ydyeHue IBUKEHUS IUTOILIIA3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMIITATINAS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumsl oomMeHa
BCIIIECTB: aBTOTPO(MHBIM W TeTepOTPOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. JHepreTuueckoe oOecneyeHue KIeTku: mnpeBpaiieHue ATD B
OOMEHHBIX TMpoIlieccax. benku-akTuBaTopbl U OETKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOPOCTU (DEPMEHTATUBHBIX PEAKIINI OT Pa3IMYHBIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOToCHHTES.
[IponykTUBHOCTh (oTOCHMHTE3a. BiusHue pazmuyHbiX (PakTOpoB Ha CKOPOCTH
dboTocunTe3a. 3HaueHue GOTOCUHTE3A.

XemocuHTte3.  [IpomykTel OpoKeHHMSI MU WX HCIOJIb30BAaHUE YEIOBEKOM.
AHa3poOHbIE MHUKPOOPIaHU3MBI KaK OOBEKThl OMOTEXHOJIOTMM WU BO3OYAUTENN
OOJIE3HEN.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHIAPUN B
npoleccax onosorunyeckoro okucienus. Luknnueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue.

JlabopaTtopnasi pabGora «/3ydyenue (HEepMEHTATUBHOIO paCIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacsencrBeHnasi uHGopManus U peaju3anus eé B KiIeTKe

Peakuiun mMatpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MATPUYHOTO CHHTE3a. ['€HEeTMYeCKMi KOJ, €ro CBOWCTBa. TpaHCKpunuus -—
MarpuuHbii cuHTe3 PHK. IlpuHumnel TpaHCKpunimu: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAIUIETBHOCTh, ACUMMETPUYHOCTh. TpaHCHsAlMs W €€ JTalbl. Y4acTue
tpancnoptHeix PHK B Ounocunrese Oenka. VYcioBus OuocuHTe3a Oenka.
KomupoBanue amuHOKHUCIOT. Posib pubocom B OMocuHTE3E OelKa.

Perynsius akTHUBHOCTH T€HOB y mpokapuot. ['unote3a onepona (®. XKaxo0,
K. Mano).. Perynsmust 0OMEHHBIX MTPOIIECCOB B KieTKe. KieTouHbIi ToMeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpammuas mpauckpunyus, peeepmasa, uHmezpasda.

BupycHrbie 3a6oneBanus yenoBeka, )KuBoTHbIX, pactenuil. CITN I, COVID-19,
COLIMAJIbHBIE U MEJAUIIMHCKUE TTPOOIEMBI.



Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6erxkos. Cnocobvt 00cmasKu 1eKapcms.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MuTos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. IloaroroBka KieTku K
nenenuro.  [IpecunTeTwdyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUobl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JITHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUNAPAIICIBLHOCTD.
Mexanusm perukannu JJHK. Xpomocombl. CTpoeHrE XpOMOCOM. XPOMOCOMBI.

Henenue kietku — MuTo3. CTaud MUTO3a U MPOUCXOSIINE B HUX IMPOLECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuus MUTOTHYECKOrO IUKIA KJIeTKH. [IporpamMmmupyemasi KieTouHas
ru0esb — arnomnTo3.

KierouHnoe s1po, XpoMOCOMBI, PyHKIIMOHAJIbHASI TEHOMUKA.

JlaGopaTtopnass  pabGora  «lM3ydyeHue  XpoMOCOM  Ha  T'OTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pabGota «HaGmoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. CTpoenue u GpyHKINH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

B3auMocBsA3p 4YacTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel WU
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pactenuii. TUTIBI paCTUTENLHBIX TKAHEH: 00pa3oBaTeIbHAas, TOKPOBHAS,
MPOBOJALIASL, OCHOBHas, MexaHuudeckas. OCOOCHHOCTHM CTpOeHUs, (QPyHKIUH u
pAacCIoJIOKEHUS TKAHEN B OpraHax pPacTCHUM.

TkaHU )KMBOTHBIX U YEJIOBEKA.

Oprasbl.. Opranbl U CUCTEMBI OPraHOB JKUBOTHBIX M 4enoBeka. DyHKumu
OpPraHOB U CHUCTEM OpPTraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyHblii 1 BHyTpeHHUN ckeneT. CTpoeHue U TUIIbI
COEIMHEHUS KOCTEMN.

JIBrokeHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TpoNM3Mbl U HacTUU. [Iutanue oprann3mos. Iloromenne Boapl, yrieKUCIIOro rasa



Y MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. | Iutanne xuBOTHBIX. BHYyTpHIIOIOCTHOE M
BHYTPHUKJIETOYHOE MHILEeBapeHre. lIuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBaputenbHas
CUCTEMA YEIJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixaHue. JlpxarenbpHas HOBEPXHOCTD.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIIOLUOHHbBIE
YCIIOXKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJsiums.

Beinenenue y opranu3sMoB. Beiienenue y pacteHuil. Belienenue y )KUBOTHBIX.
CoxparurtenbHble Bakyosd. U QyHKIMOHHpOBaHUE HepoHa. OOpa3oBaHuE MOYU Yy
YeJoBeKa.

3amura y OpraHrM3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpbI
OaKTepHil M UCTHI MPOCTENIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOH 3alIuThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblili u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpUOOpETEHHBIN creunuuecKkuit
UMMYHUTET. Teopusi KIOHaIbHO-celekTuBHOr0o ummyHnutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PocTtoBble BemecTBa 1 UX 3HAYECHUE.

HepBHas cucrema u pediekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAEIIbl. DBOJIOLUOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
AKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
peduekropHas ayra. bezycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsiuus W SHIOKPUHHAs CHCTEMA KMUBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHON CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU 1 SHIOKpUHHON cucteM. [ mnmoranamo-runoduszapHas cucrema.

JlaGopaTopHasi padora «I3yueHne TKaHel pacTeHUI.

JlaGoparopHasi pabora «3yueHrne opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nosnoBoe. [lonoBoe pazmuoxkenue. [looBbIe KIETKU, WK rameTsl. Meio3. Ctaauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICi



M€i03a M IIOJOBOro mpouecca. Meho3 W €ro MecTo B KHU3HEHHOM IUKIIE
OpTaHU3MOB.

OmnnofoTBOpeHHEe MW AMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 pa3BuTHU opranuszMoB. Jpobnenue. Tumbl apodnenus. JJemepmunuposanuoe u
HeodepMuHuUposantnoe opoobnenue. bnacmyna, munvl Oracmyn. (OCcoOCHHOCTH
JIpOOIeHUsT MIIEKOMUTAIOMIUX. 3apObIIIEBbIE JUCTKU (TacTpyisiius). 3akiiajaka
OpPraHOB M TKAaHEH W3 3apOJbIIIEBBIX JHCTKOB. B3auMHOE BIMSHHE YacTel
pPa3BUBAIOIIETOCS 3apojibllia  (AMOpHOHATIbHAS WHIYKUIUA). 3aKkjiajka IUlaHa
CTPOCHHSI KMBOTHOTO KaK pe3yJbTaT HEepPaApXUUYECKUX B3aMMOJICHCTBUN T'€HOB.
Bnusitnue Ha SMOpHOHAIBHOE Pa3BUTHE PA3TUYHBIX (DAKTOPOB OKPY KAIOIIEH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HauYe€HHE MPSIMOTO U HEMNPSIMOTO
Pa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumesl pocta >KUBOTHBIX. DakTOpbI
PEryJIALNN POCTa KUBOTHBIX U yeroBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeka. [lepruoasl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKU3HEHHOM ITuKJIIe pacTeHuid. OOpa3zoBaHue CIop B mpoiecce meiosa. ['amerorenes
y pactenuil. OnI0I0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyISLUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

IIpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ICTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel . Mennens,
I'. e ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B PAa3BUTUU I'€HETUKHU.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSI, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.



JlabopaTtopuast paGora «JIpozodunma Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi rTuOpPUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUS MPU3HAKOB. L[UTONIOrMuYecKkrne OCHOBBI
MOHOTHOPUJIHOTO CKpPEIIMBaHUs. [ UMOTE3a YUCTOTHI TaMET.

AHanm3upytolee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHHUS.
Pacuienienrie npU3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJeJIOBaHUsI TPU3HAKOB. [[uToIOornyeckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

XpOMOCOMHas1 TEOpHUSL HACIIEICTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TIeTepOoraMeTHbIA I0J. ['eHeTuyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTCHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTUYECKUX  TPOILIECCOB, TMOBEICHUS W  KOTHUTHUBHBIX  (DYyHKIIHI.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkue acheKTbl KOHTPOJIS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUA Y IPO30DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (peHoTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpensl B (opMupoBaHUH
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarmoHHBIN
psan u BapuanuonHas kpuBas (B. Moranncen). CoiicTBa MOau(UKAIMOHHOU
M3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW U3MEHYMBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuHIBl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
TEHOMHBIE. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTUYECKHUX
psanoB B HacieAacTBeHHOW wu3MmeHunBocTH (H.M. BaBunos). Buesnepnas
M3MEHYMBOCTh U HACIIEICTBEHHOCTb.



JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuueckas padora «Mytaimuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuotnn 4yenoBeka. MexayHaponaHas mporpamMma HMCCIENOBAaHHS T'E€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHEeTHYeCKuil. ['eHHble W XpPOMOCOMHBIE OOJE3HH YEJIOBEKA.
boisie3Hn ¢ HACIEeNCTBEHHOM MPEeapacloIOKEHHOCThIO. 3HAYEHUE MEIULMHCKOU
TEHETUKU B MPEAOTBPAIICHUU U JICUEHUU T€HETUUYECKUX 3a00JIeBaHUN YeJIOBEKa.
Menuko-reHeTnueckoe KOHCyJbTUpoBaHue. (CTBosioBble KieTKH. [loHsiThe
«TEHETUYECKOTO Tpy3a». OTHYECKHE acCleKThl UCCIEeNOBaHUA B  00JacTH
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

IpakTnuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pactenunii. Ponp cenexunu B CO31aHUM COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COpT,
OpOJIa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. U. BaBumnosa, ero 3HaueHue Jjis CEIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHIWBUAYAJIbHBIA.. McnplTaHue mpousBoguTeaeii 1o moroMcTBy. Otbop mo
T€HOTUNY C TOMOIIBIO OLICHKU (PeHOTHNa MOTOMCTBA W OTOOpP MO TEHOTHUITY C
nomoikio a"Hanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMM Y KyJbTyPHBIX
dbopM OpraHu3MoB.

BuaytpuBugoBas ruOpuauzamnus. BIM3KOPOACTBEHHOE CKpEIIMBAHUE, WIH
uHOpuauHT. HepoacTBeHHOE cKkpelvBaHue, win ayTOpunuur. ['erepo3uc u ero
npuuuHbl. Mcnonb3oBanue rereposuca B cenekiuu. COXpaHEHUE U HM3Yy4YEHUE
TF€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX POJAUYEH JJIsl CO3AaHUs
HOBBIX COPTOB U THOPHUJIOB CEIHCKOXO3IMCTBEHHBIX KYJIBTYP.

JlabopaTopHasi padora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUI U MOPOA
JIOMAIITHUX KUBOTHBIX).

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

Tema 16. BuorexHoI0rus U CHHTETHYECKAS OMOJIOTUS



OOBbeKThI, HUCMHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE M TKAaHEBBIC
KYJIbTYpBHI, MHUKpPOOPTaHU3MBI, 1704 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOONMEUYEeHHEe, IMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJenMe. Mukpoouonoruueckuii cuntre3. OOBEKTb MHUKPOOHOJOTHYECKUX
TexHoJsoruii. [Ipon3BoACcTBO O€nKa, AMUHOKUCIOT U BUTAMUHOB.

Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3alUs M COMATUYECKUU
smOpuorene3. Vcnoiab30BaHWE TallIOWJOB B CEJIEKIMU pacTeHui. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyune. XpPOMOCOMHAas M TE€HHas WHXeHepus. VcKyccTBeHHBIN
CUHTE3 reHa U KoHcTpynpoBaHue pekomonHaHnTHbIX JJHK. Cozdanue mpanceennvix
opeanusmog. JIOCTUKEHUs U MEePCHEKTUBbl XPOMOCOMHON M I'€HHOM MH)KEHEPUH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOIIEMbl T€HHOW HKEHEPUU.

Menuuuackue 6norexHosioruu. [locrrenomuas nudposas meaunuaa. TTLP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
kieTok. Co3maHue BEeKTOPHBIX BAKIMH C IEIbI0 00eCTIeUeHUs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautenerr OPBU, ycTtaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbynkunonupoanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIOLUOHHBIX NpeICTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHMW3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
TEOPUS SBOJIOLINH.

Tema 2. MuKkpo3BoIOLMA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHasl eAuHULA 3BOIOUUH. COBPEMEHHBIE METOIbI
OLIEHKH TEHETHYECKOTO pPa3HooOpa3zus M CTPYKTypbl Nomyssiiuid. V3meHeHue
reHooHAa MOMyJSIIUH KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpbl (IBUXKYIIME CHUJIbI) HSBOJIONUU. MYyTallMOHHBIH
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelidp TeHOB — ciyuaiiHbie
HEHanpaBJeHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIauusax. DP¢PeKT OCHOBATES.



EctectBennslil 0T00p — Hanpapsitouil (pakTop 3BOTIOIUH. DOPMBI €CTECTBEHHOTO
orOopa: JBIKYIIWN, CTAaOWIM3UPYIOMIMA, pPa3pbIBAIONINN  (AU3PYNTHUBHBIN).
[TonoBoit oTOOp. BO3HUKHOBEHHE U SBOJIONUS COLMAIBHOTO TOBEACHUS
YKUBOTHBIX.

[Ipucnoco0eHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3HuKHOBEHHE MPUCTIOCOOIECHUH y Oprannu3mMoB. ApoMoph 036l U UIUOATANTAIINH.
[Tpumeps! mprCcOCOONIEHNH Y OpraHU3MOB: MOpQoIorHUecKue, GU3N0IOrHIeCcKue,
Onoxumuyeckue, TnoBeAeHUYeckHe. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMU. M3omsius — kiodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIATPUYECKOE  (PKOJOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOWIU3aLus,
ruOpuanzanust). JIuTenbHOCTh 3BOIIOIMOHHBIX POIECCOB.

Mexanu3Mbl (OpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pob 3BOTIOLIMOHHOI OMOJIOTHH B pa3pabOTKE HAyUYHBIX METOJOB COXPAHECHHUS
OouopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIHUS IMApa3sUTOB U HUX XO35EB.
Mexanu3Mbl (OpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0PHOBI €
HEW.

JlaGopaTopHnasi padora «IIprcnocoOneHrs OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtonbl  M3ydeHHS MaKpO3BOMIOLMHU. [lajmeoHTONOrM4YecKkue MeTO[bl
uzyueHus: oHBomooiuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buabi-
SHAEMUKHU U PETUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(HOIOTHUYECKUE METOAbl U3YUYEHUs
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIFOLMOHHBIX HOBUIECTB. ['oMoioruuHsle reHbl. COBpEMEHHBIE METOJbI
NOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOIMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMA. [IpuHyun cmenvt yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIM Y.



Tema 4. IlpoucxokaeHne U pa3BuTHe JKM3HU Ha 3emJie

HayuHble TUNOTE3bl NPOUCXOXKACHUS JKU3HM Ha 3emie. AOUOreHe3 H
naHcrepmus. [JloHayyHble IpeICTaBICHUS O 3apPOKICHUU KU3HU (KPEAOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpoBeEpKeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHne sKM3HA U aCTPOOUOJIOTHSI.

OCHOBHBIE JTaIIbI HEOPTaHUYECKOU ABOJIIOLINH. [InanerapHas
(reosioruyueckas) JBOJIOIHUA. XHUMHYECKas JBOJIONUA. AOWOTeHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa u I'. IOpm.
OOpazoBaHue MOJUMEPOB H3 MOHOMEpPOB.. dDopmupoBaHue MeMOpaH W
BO3HUKHOBEHUE MTPOTOKJIETKH.

Hcropus 3emnn u MeTObI €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs U A0OCOJIOTHASI T€OXPOHOJIOTHA.
I'eoxpoHoOIOrMYeCKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

HavanbHble 3Tanbl OpraHu4eckod sBosronuu. llosBieHWe © 3BOJOLHA
NEPBBIX KJIETOK. Bo3HMKHOBEHHE NEepBbIX dKocucTeM. CoBpeMEHHbIE MUKPOOHBIE
OMOIJIEHKM KaK aHajlor TepBbIXx Ha 3emie coobmecTB. CTpOMAaTONMTHI.
[IpoxaprOThI U 3YKapHOTBHL.

[TpoucxoxaeHre s3yKaproT (CUMOUOTEHE3). DBOIIOLUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMUHU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbI€ )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntul. [lpuHuun xmouyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxel, MpPOTEpO30i,
najaeo30i, Me3030M, KaitHo30i. O0IIas XapakTepruCTUKa KIIMMaTa U T€OJIOTUYECKHIX
npotieccoB. [losiBneHne U paciBeT XapaKTepHbIX OPraHU3MOB. YTJIE0Opa3oBaHUE:
€ro yCJIOBUS U BIIMSHUE HA ra30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — IKOJIOTHYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHuumnel knaccudpukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTPOECHUS paCTEHUU
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydenne ocoOeHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).



Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurnosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.
CBueTenbCTBA  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKUE, (hH3HOTIOTO-OMOXUMUYECKHE,
noBesieHuYeckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOUM CUTHAIBHOMN
CUCTEMBI.

JIBrokymme cuiibl ((pakTOpbl) aHTPOINOreHe3a: OMOJIOrHYeCcKUe, COIlUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUU aHTpoIOreHe3a. PaHHME uenoBekooOpaszHble 00€3bsHbBI
(POKOHCYJIBI) M pAHHUE MOHTHJIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. UenoBEK yMEIbId, MEepBbIC
W3TOTOBJICHUS OpY AUl TpyAa. UenoBek MpAMOXOISIINT U IIEPBBIA BBIXOJ JIFOAEH 32
npenensl Appuku. YenoBek reienbOepreckuii — oOmi Npe oK HeaH 1epTaIbCKOro
YEJIOBEKa M YEJOBEKa Pa3syMHOro. YeyloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOrO KJiMMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKUM
YEJIOBEK, OCBOEGHUE KOHTHMHEHTOB 3a mpenenamu Adpuxu. [laneoreneruka u
NajeoreHOMHKaA.

DBOJIONNS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBI OTOOp B MOMYJISIHSIX
yeyioBeka. MyTanuoHHBIN Tiporiece U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckue pacel. lloHsatue o pace. boaplune pacel: €BpoIleOUIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M IyTH paccelieHHs 4YelnOBEeKa IO ILIaHETe.
EnuHcTBO  uyenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K pPa3HbIM YCJIOBHUSIM OKpYXaloleHd Cpeabl.
Bnusnue reorpadpuyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
YEJI0BEKa.

MexauciuruiMHapaele  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJOTHS WU IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble MCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie KOABOTIOUNY OMOIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JlaGopaTopnass pabora «l3yueHue ocoOEHHOCTEH CTPOECHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOrHYECKUX aJal TN YEIOBEKA.



Tema 6. Jxkosorusi — HayKka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLie cpenoi

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl U 3amauu
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl skosoruu. IlosieBbie HaOMIO/IEHHS. DKCHEPUMEHTHI B 3KOJIOTHU:
npupojHble U JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWW I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EH 4YeloBe4ecTBa ¢ Npuponor. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEIECHUSI.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak odkojorumdeckuii (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJiiepKaHuio BojgHoro OanmaHca. Knaccudukanusi pacTeHMid MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HU.

Kusznennsie hopmbl oprann3moB. [lorstue o sxuznennou Gopme. KusHeHHbIe
bopMbl pacTeHHil: AEpeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPaBbI,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOUMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buoTtnueckue ¢akropsl. Bunbl OnoTHYECKNX B3aMMOJEHCTBUI: KOHKYPEHITHS,
XHUIIHAYECTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue



B3aUMOJCUCTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aUMOACHCTBUM JUIsl CYIIECTBOBAaHUS OPraHW3MOB B Cpele
obutanus. [IpuHIUTT KOHKYPEHTHOTO HCKITFOYCHHUS.

Jlabopatopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOEHHOCTU PACTECHUM U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIMH

OKOJIOTUYECKUE  XapaKTEPUCTHKU HOMYJISILIUY. [Homynstiius KaK
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OUOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTENW IONMYJSIUU: YHCICHHOCTb, IUIOTHOCTB,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonornyeckass CTpykrypa nomyiasiuud. OneHKa YWCICHHOCTH MNOMYJIALMH.
JvHamuka momyiasiuuu U e€ perysiius. buoThudeckuid MOTEHUHUANl MOMYJISIUU.
MopenupoBaHue TMHaMUKU NomyJsiiun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHBaHUS. Perymnsnus YUCICHHOCTH MOMYJSLUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojOrMyeckoil Huile Buaa. MecrooOutanue. MHoromepHas
MoJzenb sKosiornueckon Humun Jx.M. XarunmHcoHa. Pa3mepbl 3KOI0rMYECKOu
Hui. [loTeHnnanbHas U pealTu30BaHHAs HUILIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTMYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpalMid KUBOTHBIX. buosorudeckue
WHBAa3UM YyKEPOJIHBIX BUOB.

JlabopaTtopHnasi pa6ora «lIpucrnocobieHus ceMsiH pacTEHUHN K PacCEeICHUION.

Tema 9. Iko10rus c000IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 U ero crpykrypa. CBs3UM MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHcnu). @yHKIHOHAJBHbBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
DKOCHUCTEM.

cykueccun. KnumakcHoe cooOmiectBo. buopasHoobpasue u  moiHOTa
KpPYTrOBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

Paznuuust Mex1y aHTPOINOT€HHBIMUA U PUPOJHBIMU SKOCUCTEMAaMHU.



YpOoskocucrtembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
daopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUl PA3ZHbIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeToaoaorus
MOHHUTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

Jlabopatopuasi padora «M3yueHue pazHOOOpa3usi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIMYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

JDKCKypceust «IKCKYpCHsl B arpodKOCHCTeMy (Ha TOJe WIA B TETUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 000J0ouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIlleCTBOBaJIA >kKM3Hb. Pa3zBuTHe npeacrtaBieHuil o ornochepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuanckoro o 6uocdepe. Obnmactu ouocdepsl u eé cocran. XKupoe
BEIECTBO Orochephl U ero PyHKITUY.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Ouochephl Kak
rJ100aIbHOM 3KOCcUCTEMBI. J(MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE [UKIIBI (YIIepoa, a30Ta). PUTMUYHOCTH SIBJICHUH B
ouocdepe.

CtpykTypa 1 QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX PYHKIUH.

Tema 11. YesnoBek u oOKpy:ka0OIIafA cpeaa

DKOJOTHYECKNEe KpPU3WCHl M WX TPUYMHBL. Bo3nmelicTBue ueigoBeka Ha
ouocdepy. 3arps3HeHne BO3AYIIHON cpebl. OXpaHa Bo3MyXa. 3arpsi3HEHHE BOIHON
Cpelsl

OcHOBHBIE TPUHIMNBI OXxpaHbl mpupoabl. Kpacueie xuuru. Ocobo
oxpansieMble npupoansie Tepputopun (OOIIT). boranudeckue caapl WU
300JIOTUYECKHUE TTAPKU.

OCHOBHBIC TPHUHIMIMBI YCTOMYMBOTO PA3BUTUS UYEIOBEYECTBA W TMPHUPOIBI.
PanmonaneHO€  MPUPONOMOIB30BAHUE U COXpPaHEHHE  OHOJIOTHYECKOTO



pazHooOpa3ust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIC TTOCIEICTBHUA.

U DBOJIONMUHU, JBWXKYIIUMH CHJIIAMH aHTPOIOreHEe3a, KOMIIOHEHTaMHU
pa3IMYHBIX IKOCUCTEM U MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie oOUTaHMs, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPONOT€HHBIX U3MEHEHUN B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTHM COXpPaHEHUs MHOrooOpa3usi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUECTBA,

yYMEHHE peniath OMOIOTUYECKUE 3a]Ja4H, BBISIBISTH IPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OAKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYs IEllb KCCIEIOBAaHUSA, aHATU3UPOBATH TOJYyUYCHHbIE
pE3ybTaThl U JIeNIaTh BHIBOIBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJMYHO  TPENCTABIATh  TMOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIMOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOco0ax MpeaoTBpaIICHUsS
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NeATEeTLHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHMS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MPOMBINIJICHHOCTH, YTJIyOJIATh TIO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOTHKEHHE
OMOJIOTMUECKOr0 00pa30BaHus B OpraHU3AIUsIX CPEAHEro mpohecCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM JlaTbl (ungposbie)
n/n NnporpaMmmbl Bcero KOHTPO-HBHBIe npoBeJeHus HpaRTquCKHe 06p330BaTeJIbHI>Ie
padoThI padoThI pecypesI
1 buonorus — KOMIUIEKC HaKyK. 1
2 PazBuTue npencrasienni 3
0 KJIeTKe
3 buonorus knerku 4 0.5
XuMHUecKasi OpraHu3anus KJIeTKH 3 1
5) Crpoenne U QyHKIUH KICTKH 2
6 OOMeH BellecTB U IpeBpalleHue 3 1
JHEPIUU B KIETKE
; Hacnencreennas ungopmanus u 9 05
peann3anys €€ B KIETKE
8 JKW3HEHHBIN [IUKIT KIETKH 1 1
9 Crpoenue u pyHKIUH 5 15
OpPraHHU3MOB
10 PasmHOkeHuE u pa3BuTne 9 15
OpPraHHU3MOB
I'eneTnka — Hayka o
11 HACJIEJICTBEHHOCTH 1 2 0.5
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH 5 1

HaCJICACTBCHHOCTH




13 3aKOHOMEPHOCTH NU3MEHYHUBOCTH 1
14 I'eneTnka yenoBeka 0.5
15 Cenekuus opraHu3MoB 1
16 buoTtexHOJI0THS ¥ CHHTETUYECKAs

ouosorus
17 PezepBHOE Bpemst




11 KJIACC

Ne i/t

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

3apO)KI[eHI/IC " pa3BUTHUEC 3BOJTIOINMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHoOIOruu

Mukpo3BOIIOLHS U €€ PE3YIIbTAThI

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTsbI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Maxkpo3BoIIOLMS U €€ PE3yIbTaThl

[TpoucxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

1.5

Hponcxon(z[eHHe YCJIOBCKA — aHTPOIIOI'CHE3

DKOJIOTHsl — HayKa O B3aUMOOTHOILIEHUSIX
OpPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM
C OKpYKaroIle cpeaou

Opranusmsl 1 cpeia 0OUTaHus

0.5

1.5

DKOJIOTHS BUJIOB U TOMYJISIIUN

DKOJIOTHs COOOMIECTB. DKOJIOTHUECKUE
CUCTEMBI

0.5

0.5

10
11

buocdepa — rinobanbHas s3kocuctemMa

YenoBek U OKpyrKarolas cpeaa

12

PeszepBHOE Bpems
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