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[losicHuTEeNbHAS 3aMKCKA.

[Iporpamma crenkypca «bHOTOTMYECKUH MPAKTUKYM» COCTaBJIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BATEIbHOW MpPOTrpamMMbl
CpeaHero oo1iero oopa3oBaHus.

[TporpamMma «buosornyeckuii NpakTUKyM» IIpeHa3HaueHa A oOyydaromuxcs 10-
11 xmaccoB, ¢ uenbio (QOPMUPOBAHUS HWHAMBHUIYAIbHON 00pa3oBaTEIbHOMN
TPAEKTOPHUH, JalbHEUIIEH TPOPOPUEHTALINH.

AKTYyaJIbHOCTbh JAHHOTO Kypca MOAKPEIUISIETCS MPAKTHYECKOW 3HAYUMOCTBIO
u3ydaeMbIX TeM. B Xoze u3ydeHMs KaXIOW TEeMbl IPEAYCMOTPEHO pelIeHue
IPAKTUYECKUX 3aJad. OTO JAeT BO3MOXKHOCTb  OOyYaromMMCsl — JIyd4lle
N03HaTh PyHJaMEHTAJIbHbIE 001IEONOIOTUECKHE IIOHSATHS, OTpaKkaroue
CTpoeHHe U  (QYHKUMOHMpPOBAHHE OMOJIOTUYECKUX  CUCTEM Ha BCEX YPOBHSIX
OpTaHU3alN KU3HU.

Oco0eHHOCTH TTPOrPaMMBbI Kypca: TeCHas B3aUMOCBSI3b €TI0 COJICPKaHUs C YPOKaMHU
oOmeit ouonoruu. [londop mMaTepuanoB Jyisl 3aHATUN OCYIIECTBISETCS HA OCHOBE
KOMIIETEHTHOCTHO-OPUECHTUPOBAHHBIX 3aaHUM.

[ImaHnpyemMble pe3yapTaThl
[IpeameTHBIE PE3YNBTATHI:
B pe3ynbraTe ocBoeHUs crieKypca 00yJaromuecs HaydaTcs

e PaboTraTh ¢ METOAMKAMH U3YYCHHS aHATOMUYCCKUX M (HPH3UOJOTHICCKIX
0COOEHHOCTEH OpraHn3Ma YeJI0BeKa

L4 c]:)OpMI/IpOBaTB OIIBIT IMTOCTAHOBKH (1)I/I3I/IOJ'IOFI/ILIGCK0FO OKCIICPUMCHTA H
PCUICHUA 3aa4 110 (1)I/ISI/IOJ'IOFI/II/I W aHAaTOMHH 4YCIOBCKa

L I[OHOJIHHTB 3HaHHWA 11O M3YUYCHHUIO HACJICACTBCHHOCTH W M3MCHYHMBOCTHU
JKUBBIX OPraHu3MoOB

e (OcBauBaTh MCTOJUKY PCHICHUA N'CHCTHUYCCKUX 3a1a4

e OOBACHATDH: POJb OUONOTUHU B (POPMUPOBAHUHN HAYYHOTO MUPOBO33PEHUS;
BKJIaJl OWMOJOTHYECKUX Teopuil B (OPMHUPOBAHHE COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTUHBI MHpA; €IAUHCTBO JKUBOM U HEXKUBOU
OPUPOABL, POJCTBO JKMBBIX OPraHU3MOB; OTPHULATENBHOE BIIUSHUE
aJIKOT0JIsl, HUKOTHHA, HAPKOTHYECKUX BEIECTB Ha Pa3BUTHUE 3apO/IbIIla



YEJI0BEKA; BIIMSHUE MYTAarcHOB Ha OPraHU3M YEJIOBEKa, dKOJIOTMYECKUX
(dakTOpoB Ha OpPraHU3MBI, B3aWMOCBSI3M OPraHU3MOB U OKPY KaIOIICH
Cpeapl; IPUYMHBI DBOJIIOLUHM, W3MEHSIEMOCTH BHUIOB, HapYyLICHUU
pa3BUTHS OpPraHU3MOB, HACJEACTBEHHBIX 3a00J€BaHUM, MYyTalHil,
YCTOMYMBOCTH M CMEHBI SKOCHUCTEM; HEOOXOIUMOCTH COXPaHECHHUS
MHOT000pa3us BUOB;

Pemarsp QJICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4un, COCTaBJAITh
9JICMCHTAPHBIC CXCMBbI CKPCIIUBAHUS.

Haxonute wuHbopManuio o OHOJOTMYECKHX OOBEKTaX B Pa3TUUYHBIX
UCTOYHHUKAX (y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX
U3JIaHUAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, pecypcax HWHrepHeTa) u
KPUTHYECKHU €€ OLICHUBATH;

Hcnonb3oBaTh MPUOOPETEHHBIE 3HAHUS W yMEHUS B MPAKTHYECKOU
NESATEIbBHOCTY U TOBCEAHEBHOW KU3HU JJI  COOJIOJAEHUS Mep
npoQUIaKTUKKA OTpaBJICHUM, BHUPYCHBIX H JAPYruxX 3a0o0JieBaHUM,
CTPECCOB, BPEAHBIX MNPUBBIYEK (KypeHHUE, aJKOIr0JIM3M, HApKOMaHUs);
IIpaBWJI MTOBEJICHUS B IPUPOAHON CpeNe; OKa3aHUs MEPBOM NOMOILHU IPU
OPOCTYAHBIX W JIpyrux 3a00JIeBaHUSX, OTPABIECHUU IHILEBBIMU
MPOAYKTaMHU.

Y4uThIBaTh pa3Hble MHEHHS U CTPEMUTHCS K KOOPJAWHAIMU Pa3IMYHBIX
MO3ULAN B COTPYAHUYECTBE;

dopMynrpoBaTh COOCTBEHHOE MHEHHME U TMO3UIINIO, apTyMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ ¢ TO3WUIUSIMH MMAapTHEPOB B COTPYIHUYECTBE TPHU
BBIPA0OTKE 00IIETO PEIICHUSI B COBMECTHOM J1€ATEIbHOCTH;

3agaBaTh BOINPOCHI, HEOOXOAMMBIC JJIsI OpPraHU3allid COOCTBEHHOU
JIeSITEILHOCTH M COTPYIHUYECTBA C TAPTHEPOM;

OcyiiecTBIATh B3aMMHBIM KOHTPOJIb W OKa3bIBaTh B COTPYIHUYECTBE
HEOOXOIMMYI0 B3aUMOIIOMOIIIb;

AJIGKBaTHO HMCIOJIB30BaTh Pedb JUIS IJIAHUPOBAHMS U PETYJISIUN CBOCH
JIeSITCIIbHOCTH;

[Tonyuar 3HaHUA O YENOBEKE KaK O OMOCOIMAIbHOM CYILECTBE, €ro
CTaHOBJICHUH B TIPOIIECCE aHTPOIOTEeHE3a U (HOPMUPOBAHUH COITUATHHON
CpeIbl, CHCTEMAaTHYE€CKOTO TTOJIOKEHUSI YeJIOBEKa B PSTY )KUBBIX CYIIIECTB,
€ro TEHETUYECKOW CBS3UM C JKUBOTHBIMU TMPEIKaMU, YTO IO3BOJIUT
OOy4JaronuMcsl TMOHATh B3aMMOCBSI3b CTPOEHUS W (DYHKIM OpraHOB U
CHUCTEM.



e Pemath reHEeTHYECKHE 3aJla4y pasHOro YpoBHA CIIOKHOCTH.

OO6yuaromuecs OyayT yMeTh (II0JIy4aT BO3MOXKHOCTh HAyUYUThCSI) OPUEHTUPOBATHCS
Y 3HATh:

® OCHOBHBIC TIOJIOKCHUS OWMOJOTHYCCKUX TEOpUi (KJICTOYHAs TEOpHs;
XpPOMOCOMHAsI TEOPHSl HACJIECICTBEHHOCTH); Y4YeHHH (0 MyTIX u
HarnpabyieHusX 3Bosmonuu; H. Y. BaBuioBa o nieHTpax MHOrooOpasusi u
MPOUCXOXKIICHNUS KYJIbTYPHBIX pacTeHHil); cymHocTh 3akoHOB (I
Mennens; cuerieHHOro HacienoBaHus T. MopraHa; TOMOJOTHYECKUX
PSAZOB B HACJIEACTBEHHOW W3MEHYMBOCTH; 3apOIBIIIEBOTO CXOJICTBA;
OMOTEHETHYECKOI0); 3aKOHOMEpPHOCTEH (M3MEHYMBOCTH; CIICTUICHHOTO
HacJIeJOBaHU, HACJIEIOBAHUS, CIEINIEHHOTO C IOJIOM; B3aHMMOJIEHCTBUSA
TCHOB M WX ITUTOJIOTHYECKMX OCHOB); TpaBwi (moMuHHpoBaHUS I
Mennens); rumore3 (YUCTOTHI TaMeET,); CTPOCHHE  OMOJOTHUYECKUX
OOBEKTOB: KJIETKU (XUMUYECKHUI COCTaB U CTPOEHHUE); TEHOB, XPOMOCOM,
KEHCKHX K MYXCKHX TaMeT, KJIETOK MPOKApHOT W DYKApPHOT; BUPYCOB;
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOUHBIX OPTaHU3MOB);

® OOBSCHATH: POJb OMOJOTUYECKUX TEOPHM, UJIed, TPUHIIUIIOB, TUIIOTE3 B
dbopMUpPOBAaHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHUHBI MHUDA,
HAayYHOIO MHPOBO33PEHUS;, €AUHCTBO KUBOW W HEXHUBOM IPUPOIBI,
POJICTBO JKMBBIX OPTaHU3MOB, HCIIONB3YS OWOJIOTMYECKUE  TEOPHUH,-
3aKOHBl M TIPaBWJa; OTPHULIATEIBHOE BIMSHUE QJIKOIrOJIsl, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HA PAa3BUTHE 3apOJbIIIA YEIOBEKA; BIIUSHUE
MyTareéHOB Ha OpraHu3M 4YeJOBEeKa; HACJICICTBEHHBIX 3a00JeBaHUM,
T€HHBIX U XPOMOCOMHBIX MYTaIlUi.

JIMYHOCTHBIC Pe3yJIbTATHI:
VY obyyaronuxcst OyayT chopMUpOBaHBI:

® YMEHHUE YNPABJIATh CBOCH MO3HABATEIILHOMN AEATEIBHOCTHIO;
® OCO3HAHWE E€IVHCTBA W LEJIOCTHOCTH OKPYXKAIOIIETO MUPA, BO3MOXKHOCTEN
€ro MO03HABAEMOCTH U OOBICHUMOCTH HA OCHOBE JIOCTHXKCHHUM HAYKH.

OOyuaromuecs moxy4aT BO3MOXHOCTD JIsl (JOPMUPOBAHUS:

® TOTOBHOCTM K OCO3HAHHOMY BBIOOpY JanbHeWIed o00pa3oBaTeNbHOU
TPAEeKTOPHH;
® 0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CaMOOOPa30BaHHUIO.

MertanpenmMeTHbIE PE3YJIbTaThI:

Perynsatusnsie YY1



COCTABJISITh (MHAMBUIYAIbHO WJIU B TPYMIIE) IUJIAH PEIICHUS POOIEMBI;
paboTas 1o 1IaHy, CBEpSATh CBOM JIEUCTBUS C LIENBIO U, TP HEOOXOUMOCTH,
UCITPABJIAThH OIINOKH CAMOCTOSITENBHO;

ONPENENATh TPYIHOCTH, C KOTOPBIMH CTOJIKHYJICSI MIPX PELICHUU 3aJa4yd, U
npemiaraTh MyTH WX NPEOAOJICHUS;

BBIJIBUT'aTh BEPCUM pELICHUsS MPOOJIEMBI, OCO3HABATh KOHEUHBIN pe3yJIbTarT,
BBIOMpPAaTh W3 MPEIIOKEHHBIX M HCKaTh CaMOCTOSATEIBHO CpEICTBA
JTOCTHKEHHUS LIEIIH;

CaMOCTOATENILHO CTABUTh HOBBIEC YUEOHBIE 1IEJIU U 33]1a4U;

CaMOCTOATEIILHO CTPOUTH )KM3HEHHBIE IJIAHbI BO BPEMEHHOW MEPCIIEKTUBE;
IpU IUIAHUPOBAHWU JOCTHMIKEHHUS LEJNEH CaMOCTOSITEIbHO M aJeKBaTHO
YUYUTBIBATh YCIOBUS U CPEACTBA UX JTOCTUKECHUS.

[To3naBatenbHbIe Y Y /!

KPUTHYECKH OIIEHUBAaTh U HMHTEPHPETUPOBATh HHMPOPMAIMIO C Pa3HBIX
MO3UIIMH, pacTO3HABaTh U (PUKCUPOBATH MPOTUBOPEUHS B UHPOPMAIIMOHHBIX
HUCTOYHUKAX;

HCKaTh M HaXOJUThb 00OOIIEHHBIE CIIOCOOBI PEIICHMs 3a7ady, B TOM YHCIIE,
OCYIIECTBJISATh Pa3BEPHYTHIM MHOOPMAIIMOHHBIA TMOUCK U CTaBUTh Ha €Tro
OCHOBE HOBBIE (YueOHbIE U MTO3HABATEIbHBIE) 3a/1auH.

HaxXOJWUTh U NPUBOJUTH KPUTHUYECKUE apTYMEHTBI B OTHOIIIEHUU JEUCTBUN U
CYXXJICHUI Jpyroro; CIOKOWHO W Pa3yMHO OTHOCUTHCA K KPUTUUECKUM
3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOTO CY>KIEHUS, pacCMaTpUBaTh UX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTh 32  paMKH  y4eOHOro  mpeaMera U OCYUIECTBIATH
1[eJICHANPABJICHHBIN MOMCK BO3MOXKHOCTEH ISl IIMPOKOTO MEPEHOCA CPENICTB
1 CIIOCOOOB JICHCTBHS;

HaxOJUTh U MPUBOJUTH KPUTHUYECKUE apTyYMEHTHI B OTHOIIIEHUU IEHUCTBUN U
CY>XJICHUI APYroro; aJjekKBaTHO pearupoBaTh Ha KPUTUKY B CBOM ajpec.

Kommynukatususie YV /I

OCYIIECTBJISITh KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMH;
IIPY OCYIIECTBICHUU TPYIIIIOBON pabOThI OBITh KaK PYKOBOJIUTEIEM, TaK M
YJICHOM KOMAaHJbl B Pa3HBIX POJIIX (T€HEPATOP UACH, KPUTHK, UCIIOJTHUTEITb,
BBICTYIAIOIINHI, DKCIIEPT U T.1.).

KOOPJIMHUPOBaTh M BBIMOJHATH pabOTy B YCIOBUAX PEATBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BepHYTO, JIOTUYHO MW TOYHO U3JIAraTh CBOK TOYKY 3pEHUS C
WCITOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;



® pacrno3HaBaThb M MNPENOTBpaliaTh KOHQIMKTHI A0 HMX aKTUBHON (hasbl,
BBICTpPaWBaTh JEJIOBYI0O W 00pa3oBaTeNbHYI0 KOMMYHHUKAIMIO, u30eras
JMYHOCTHBIX OIEHOYHBIX CYXKICHHI.

[TporpamMMma crierikypca paccuntana Ha 34 Jaca B ro, | yac B Hezerio.
Conepxanue Kypca

10 KITACC

CopnepkaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

buonornyeckue Hayku W M3ydaemble UMU MpoOieMbl. DyHIaMEHTAIBHEIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYUHbIE UCCIICIOBAHNS B OMOJIOTHUH.

3HadeHure OMoOJOTUK B (POPMUPOBAHUHU COBPEMEHHON €CTEeCTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsizannbie ¢ Ononorueit. JleMoHcTpanuu

Tema 2. 7KuBble cucTeMbl U UX U3y4YCHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHust Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CJI0KHOCTh M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3ali >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucrtemax. OCHOBHBIE PU3HAKU KUBOTO.

Tema 3. buoJiorusi KjieTku

Uctopust otkpeiTus kietku. Padotsr P. I'yka, A. JleBenryka. Knerounas
teopust (T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOXKEHUS
COBPEMEHHOU KJIETOYHON TEOPUHU.

MeTonbpl  MONEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, 31ekTpodopes, METo MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmnvix
K71emoK. JNEKTPOHHAS MUKPOCKOIIHS.

IIpakTuyeckas paGora «l3yyeHne MeTOAOB KJIETOYHOH OHOIOTUU
(xpomartorpadusi, snekrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bopa u €€ poJib Kak paCTBOPHUTEIIS], PEATEHTA, YYACTUE B CTPYKTYPUPOBAHHUU KIIETKH,
Teroperysiuui. OpraHndyeckue BellecTBa KIJIETKU. BUoIornyeckue moaruMephl.



benkn. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTpPYKTypbl OEITKOBOW MOJEKYIIBI.
[lepBuunas CcTpykTypa Oenka, MeNTHAHAs CBA3b. BTopuuHas, TpeTuyHasi,
YEeTBEPTUYHAS  CTPYKTyphl. JleHarypamusa.  YrieBomael.  MoHocaxapupl,
JUcaxapuibl, OJMrocaxapujpl M mnonucaxapuibl. Jlunuasl. [wapoduibHO-
ruapodoOubie cBoiicTBa. Knaccudukanus nununos. HykinenHossie kucinotsl. JJTHK
u PHK. Crpoenne HyknenHoBblx kucior. Hyxneoruael.  [IpuHnun
KOMILJIEMEHTaPHOCTH.

JlabopaTtopnasi pab6ora «O0Hapyx)eHue OEIKOB ¢ TOMOIIBIO KaUeCTBEHHBIX
peaKkuuii».

JlabopaTopHasi pabdora «VccnenoBanue HyKJIEHHOBBIX KUCIIOT, BbIIEIIEHHBIX
U3 KJIIETOK Pa3JIMYHBbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKUMHU KJICTKH

Tumbel KIETOK: 3yKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATIBHBIE 00pa30BaHUs KICTKH.

CtpoeHue npokapuoTUIecKoi kiaeTku. Kinerounast creHka OakTepuil U apxew.
OcoOEHHOCTH CTpPOEHHSI TEeTepOTPO(GHONM U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U GyHKIHMOHUPOBAHHUE SyKapuOTHUECKOM KieTku. [1mazmaruueckas
MeMOpana (tutazmanemma). CTpyKkTypa Iuia3MaTHdeckod MeMOpaHbl. DHIOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3ouuto3. Knerounas crenka. CTpykTypa u QpyHKUIUU
KJIETOYHOM CTEHKH PacTEHUH, TPUOOB.

CexpetopHast ¢yHkuusa anmnapata ['onbmku. Moouguxkayus 6erkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKH:  MUTOXOHJPUU,  TIJIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. HemeMOpaHHbIE OpraHOUABI KJIETKH
Ctpoernnie u (QyHKIIMM HeMEeMOpaHHBIX OPTraHOWJOB KIETKH. PuOocoMBl.
IIpomesicymounvle Quramenmel. MukpodunaMeHTHI. Axmunogvie
Muxpoghunamenmol. MbIIEUHbIE KIETKU. AKMUHOBblIE KOMNOHEHMbl HEMbIULEYHbIX
knemok. Mukpotpy6ouku. Knetounslii nentp. CTpoeHue U ABMKEHHUE )KTYTUKOB U
pecHuuek. MukpotpyOouku mutomiadMel. Llentpuons. Aapo. Obosouka sipa,
XPOMATHH, KapuoIia3ma, SIPBIIIKHA, UX CTPOCHHUE U QYyHKIIUU. S epHbINA OSITKOBBIN
Matpukc. Knerounsle BkimodeHusa. CpaBHUTEIbHAs XapaKTEPUCTUKA KIIETOK
AYKapHoT (PaCTUTENbHOM, >)KUBOTHOM, TPUOHOM).

JlaGoparopuass pabGora «l3yueHue CTpOEHHUS KIETOK Pa3TUYHBIX
OpPTaHU3MOB).

JlaGopaTopnass padora «lccienoBaHue mia3MoiiM3a M JIETUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX).



IIpakTHyeckas padora «/3yueHne IBMKEHUS LIUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BeliecTB M NpeBpallleHUE JHEPIUM B KJIeTKe

AccuMUISIIMS U TUCCUMIIIALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(HBIA U TIeTEpOTPOPHBIA. YdacTue KHCIOpoAa B OOMEHHBIX
npoleccax. OJHEpPreTMYeckoe oOecnedueHue KieTku: mnpeBpanieHue ATD B
OOMEHHBIX Mpoleccax. benkn-akTuBaTopbl U OENKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOPOCTH (PEpMEHTATUBHBIX PEAKLUN OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHBIil CHHTE3 OpraHMdyeckux BemectB B KkieTke. dortocuHTes.
[TpogykTuBHOCTE (hoTOCHHTE3a. BnusHue pasnuyHbix (AKTOPOB HA CKOPOCTh
dorocunTes3a. 3HaueHue HOTOCHHTESA.

Xemocunrte3.  IIpoaykTbl OpoXeHHS] MU MX HCIOJB30BAaHUE YEIOBEKOM.
AHa’poOHbIE MHKPOOPraHU3Mbl KaK OOBEKTHl OMOTEXHOJOTMU M BO30YIUTENN
0one3Heil.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JIbIXaHue. Poib MUTOXOHIpHIL B
nporueccax Ouojgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBaHue.

JlabGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
NEPOKCHUAA BOJIOPOA B PACTUTENIbHBIX U JKUBOTHBIX KJIETKAaX).

JlaGopaTopHas padora «CpaBHEHHE NPOLIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peaknun marpryHoro cuHresa. [IprHINIT KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTIO CHHTE3a. ['€HeTMYeCKWi KOJ, €ro cBoWcCTBa. TpaHCKpumuus —
MarpuuHbii cuHTe3 PHK. IlpuHOMnmel TpaHCKpUIIUIMHM: KOMIUIEMEHTAPHOCTD,
aHTUNAPAIIIEIBHOCT, ACUMMETPUYHOCTh. TpaHciasauus M €€ dTanbl. Y4acTHe
tpancnoptHeix PHK B Ounocunrese Oenka. VYcinoBus OunocuHTe3a Oenka.
KoaupoBanue aMmuHOKUCIOT. Posib pubocoM B OnocuHTE3€ OenKa.

Perynsauusi akTUBHOCTH T€HOB y npokapuoT. ['unoresa onepona (P. XKakoo,
K. Mano).. Perynsuust oOMeHHBIX ITpoLieccoB B KieTke. KieTouHslil romeocTtas.

Bupycsl — HeksieTouHble (POpMBI )KU3HU M 00JIUraTtHele napasutbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHHblIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpammuas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a0051eBanms 4enoBeka, )kuBoTHBIX, pacteruii. CITNJ], COVID-19,
coLlMajbHbIE U METUIUHCKUE TPOOIEMBI.



Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 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.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMILJIEMEHTAaPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTHUNAPAJUIEIBHOCTb.
Mexanusm permukanuu JJTHK. XpoMmocombl. CTpoeHHE XpOMOCOM. XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U MMPOUCXOISIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynauuss MUTOTHYECKOrO LKA KIeTKH. [IporpamMmupyemasi KieTO4Has
ru0esb — arnomnTo3.

KierouHnoe s1po, XpoMOCOMBI, PyHKIIMOHAJIbHASI TEHOMUKA.

JlaGopaTtopnass  pabdora  «M3ydyeHMe  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlaGopaTopnas pabota «HalmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax ).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

B3anMoCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pactenuii. TUIIBI paCTUTENLHBIX TKAHEW: 00pa3oBaTeIbHAas, TOKPOBHAS,
POBOJALIASL, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOCHHMs, (PYHKUUN U
PACIIOJIOKEHUS TKAHEN B OPraHaxX PaCTEHUM.

TKaHM KUBOTHBIX U YEJIOBEKA.

Opranbl.. Opransl U CUCTEMBI OPraHOB JKUBOTHBIX M uenoBeka. DyHKuuu
OpPraHOB U CHUCTEM OpPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX )KUBOTHBIX. Hapy:kHbIl 1 BHyTpeHHUM ckeneT. CTpoeHHe U TUITbI
COEIMHEHUS KOCTEMN.

JIBokeHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHUYHOE. J[BM)KEHHWE MHOTOKIJIETOUHBIX PacTEHUIl:
Tponu3Mbl U HacThH. [Iutanne opranusmos. [lormomenune BoAbl, yriIeKMCIOTo ra3a



Y MUHEPAJIbHBIX BEIIECTB pacTeHUsAMH. [Iutanne xuBOTHBIX. BHyTpHIOnocTHOE 1
BHYTPHUKJIETOYHOE MHILEeBapeHre. lIuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBaputenbHas
CUCTEMA YEJIOBEKA.

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 U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparieHusi. DBOJIOIHOHHbBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa v €€ peryJisiums.

Brinenenue y opranu3sMoB. Beijenenue y pacteHui. Beiienienue 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 NacCCUBHOM M XUMHYECKOM 3aIiUThl. DUTOHLIABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
TYMOpaJbHbIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN crHelupUuIeCKuid
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUuBHOr0o uMmyHutera (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 pedrekTopHas peryJjsuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIBI. DBOIIOLINOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
XKUBOTHbIX. OTHENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W SHIOKPUHHAS CHCTEMA XMBOTHBIX WU YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JlaGopaTopHasi padora «I3yueHne TKaHel pacTeHUI.

JlaGoparopHasi pabora «3yueHrne opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nojoBoe. I[TooBoe pasmuokenue. [TosoBbie KIIeTKH, WM TaMeThl. Melio3. Ctaauu
Mmeno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICi



M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

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

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HAayKa
0 pa3BuTHU opranuszMoB. Jpobnenue. Tumbl apodnenus. [Jemepmunuposanuoe u
HeodepMuHuUposantnoe opoobnenue. bnacmyna, munvl Oracmyn. (OCcoOCHHOCTH
JIpOOIeHUsT MIIEKOMUTAIOMIUX. 3apObIIIEBbIE JUCTKU (TacTpyisiius). 3akiiajaka
OpPraHOB M TKAaHEH W3 3apOoJbIIIEBBIX JHUCTKOB. B3anMHOE BIUsAHHE 4YacTel
Pa3BUBAIOIIETOCS 3apojibliia  (dMOpHUOHATIbHAS WHAYKIMSA). 3akiajka IJiaHa
CTPOCHHSI KMBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
Brusane Ha SMOpHOHATIEHOE PA3BUTHE PA3IMIHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIA mnepuoi. [lpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wMeramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HauYe€HHE MPSIMOTO U HEMNPSIMOTO
Pa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumesl pocta >KUBOTHBIX. DakTOpbI
PEryJIALNU POCTa KUBOTHBIX U yeroBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

Pa3mHoxeHne u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKW3HEHHOM IuKJIe pacTeHuid. OOpa3zoBaHue CIOp B mpolecce Meiosa. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyISLUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

IIpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4EeCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHSITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl  TEHETHKU:  THOPUIOJIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .



JlabopaTtopuass paGora «JIpozoduna Kak OOBEKT TE€HETUYECKHUX

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

eAMHO00pa3usi rTuOpPUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

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

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrNYecKrie OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.

XpOMOCOMHAas1 TEOpUSI HACIIEICTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M reTeporameTHbld MoJ. [ eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTUYECKUX  TPOILIECCOB, TMOBEICHUS W  KOTHUTHUBHBIX  (DYyHKIIHI.
['eHeTrueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35WH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyecKkue acmeKThl KOHTPOJS U
M3MEHEHUS HaCJIEACTBEHHOU HH(OpMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBAHUS Y IPO30(UITBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabpl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monudukanonnas HW3MEHYMBOCTh. Poib  cpenbl B (OpMHUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

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

MyTtannonHass W3MEHYMBOCTh. BuIbl MyTanmili: T€HHBIE, XPOMOCOMHBIE,
r€HOMHbIE. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacieacTBeHHOW wu3MeHunBocTH (H.M. BaBunos). Bresnepnas
M3MEHYMBOCTh M HACIIECICTBEHHOCTD.



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

IIpakTuueckass padora «Mytamuu y jApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yenoBeka.  MeToabl  M3y4yeHUs ~ TEHETMKH  YEJIOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHEeTHYeCKuil. ['eHHble W XPOMOCOMHBIE OOJIE3HHM YEeJIOBEKA.
bone3nu ¢ HacienCcTBEHHON NPEeApacHoIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON
TCHETUKHA B TPEIOTBPAIICHUH U JICUCHWN TCHETHUYECKHX 3a00JICBaHUI UeIOBEKA.
Menuko-reHeTnueckoe KOHCyJbTUpoBaHue. (CTBosioBble KieTKH. [loHsiThe
«TEHETUYECKOTO Tpy3a». OTHYECKHE acCleKThl UCCIEeNOBaHUA B  00JacTH
pPEIaKTUPOBAHUSA T€HOMA U CTBOJIOBBIX KJIETOK.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT00Opa3vs KyJbTYPHBIX
pacteHui. Ponb cenekunuu B CO3JJaHUU COPTOB PACTEHUI U TOPOT dKUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. 1. BaBusoBa, ero 3HaueHue AJis CENEKIMOHHON pabOoThl.

Metonbl ceneknMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHIUBUAYAJIbHBIA.. VICIBITaHWE TMPOU3BOAMTENEH 1Mo moToMcTBY. OTbOOop Mo
T€HOTUNY C TOMOIIBIO OLICHKU (PeHOTHNa MOTOMCTBA W OTOOpP MO TEHOTHUITY C
nomoikio aHanu3a JJHK.

M CcKyCCTBEHHBIM ~ MyTareHe3 KaKk  METOJI  CCJICKIMOHHOW  paOoThI.
PagyanOHHBIN U XUMUYECKAW MYyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX
(bopM OpraHu3MoB.

BuaytpuBugoBas ruOpuauzamusi. BiIM3KOpOACTBEHHOE CKpENIMBAHUE, WM
uHOpUIMHT. HeposcTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eTepo3uc u ero
npuuuHbl. Mcnonb3oBanue rereposnca B ceneknuu. COXpaHEHUE U M3Yy4YEHUE
TF€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUI U UX JUKUX POJAUYECH ISl CO3AaHUS
HOBBIX COPTOB U THOPHUJIOB CEIHCKOXO3IMCTBEHHBIX KYJIBTYP.

JlaGoparopHasi padora «/3ydeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAIITHUX KUBOTHBIX).

IpakTnueckas padora «IIpuBuBKa pacTeHUID.

Tema 16. BuorexHo10rMs U CHHTETHYECKAs OMOJIOTUS



OOBbeKThI, UCMOJb3yeMble B OHMOTEXHOJIOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJIbTYpBHI, MHUKpPOOPTaHU3MBI, 1704 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOONMEUYEeHHEe, IMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnMe. MukpoOuonorndeckuii cuHTe3. OOBEKTBI MHMKPOOHOJIOTMYECKHUX
TexHoiorui. [Ipons3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3alUs M COMATUYECKUU
smOpuoreHe3. lcronb30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumei. Mcnonb3o6anue MOHOKIOHAIbHLIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. XpPOMOCOMHAas M TE€HHas WH)XeHepus. VcKyccTBEeHHBbIN
CUHTE3 IreHa U KoHCcTpynpoBaHue pekomonHaHTHbIX JJHK. Cozdanue mpanceennvix
opeanusmog. JIOCTUKEHNA U MEePCHEKTUBbl XPOMOCOMHON U T€HHOW HH)KEHEPUU.
DKOJIOrM4eCKHUE U AITUUECKHUE TPOOJIEMbl T€HHOW NHKEHEPUU.

Menuuuackue 6norexHosioruu. [locrrenomuas nudposas meaunuaa. TTLP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
YeJoBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. McCHonb30BaHHE CTBOJIOBBIX
kieTok. Co3maHue BEeKTOPHBIX BAKIMH C IEIbI0 00€CIeUeHUsI KOMOMHUPOBAHHOM
3auuThl OT Bo3Oynutener OPBU, ycTaHoOBiIeHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ynxumonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIONUOHHBIX INpeIACTABJICHUHA B
omnosioruu

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

JIBr>Ky1Me cuitbl 3BOTIOLMH BUIOB 110 Y. J[apBHuHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHUSI OpraHM3MOB, HAcJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckor teopun sBoftonnu (CTD). HedTpanbhas
TEOPUS IBOJIOLIMH.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsinusa Kak 3J€MEHTapHasl eAuHUILA 3BOMOUUA. COBpEMEHHBIE METO/IbI
OLIEHKH TEHETUYECKOTO0 pa3HooOpaszus M CTPYKTypbl Homyssinuidl. V3meHnenue
reHo(oH/a TOMYyJSIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTudeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABMXKYIIHUE CHJIBI) 3BOJIOUUU. MyTallMOHHBIH
nporiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeid rTeHOB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCcTOT aJljIesiel B monmyisanusix. IHPexT ocHOBATEIIs.



EctectBenHsblil 0T600p — Hanpapmstonuil pakTop 3BOMOIIH. DOPMBI €CTECTBEHHOTO
orOopa: JBIKYIIMN, CTaOWIM3UPYIOMIMA, pa3pbIBAIOMUN  (IU3PYIITUBHBIN).
[TonoBoit oTOOp. BO3HUKHOBEHHE U SBOJIONUS COLMAIBHOTO TOBEACHUS
YKUBOTHBIX.

[Ipucnoco0eHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3HuKHOBEHHE PUCTIOCOOIEHUH y Oprann3MoB. ApoMopd 036l U HANOATANTALINH.
[Tpumepsl mpHUCTIOCOOIEHMI Y OPTaHU3MOB: MOP(OJIOTHYeCKUE, (PU3UOTOTHIECKHE,
Onoxumuyeckue, TnoBeAeHUYeckHe. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpO3BOIIONMH. M3omsmus — xirodueBor ¢aktop BupooOpaszoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (TIOJIUILIONAN3ALHNS,
ruOpuanzanust). JIuTenbHOCTh 3BOIIOIMOHHBIX POIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Pob 3BOMIOLMOHHOI OHONOTUY B pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIHUS IMApa3sUTOB U HUX XO35EB.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI €
HEW.

JlabGopaTopHnasi padora «IIpucniocoOneHus OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHEHHE BHJIOB 10 MOP(POIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtonbl  M3ydeHHS MaKpO3BOMIOLMHU. [lajmeoHTONOrM4YecKkue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonubie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue metonasl u3ydeHus sBomtonuu. CpaBHeHHe ¢uoOpbl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumabi-
SHAEMUKHU U PEIIUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METO/bl U3YUEHUS
IBONIIOLMU. ['€HeTMYeCKMe MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX HOBHIECTB. ['OMosiormuHsle reHbl. (COBpEMEHHBIE METOJbI
NOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas pajuanus. HepaBHOMEpHOCTb TEMIIOB
IBOJIFOLIUY.



Tema 4. IlpoucxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HayuHble TUNOTE3bl NPOUCXOXKACHUS JKU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [[JoHayuHble IpeaCTaBlICHUsS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHne sKM3HA U aCTPOOUOJIOTHSI.

OCHOBHBIE JTaIIbI HEOPTaHUYECKOU ABOJIIOLINH. [InanerapHas
(reosoruueckasi) JBOJIOIMUA. XHUMHYECKas dBOJIONUSA. AOHOICHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heopranuueckux. OmeiTr C. Mumiepa u I'. HOpm.
OOpazoBaHue MOJUMEPOB H3 MOHOMEpPOB.. dDopmupoBaHue MeMOpaH W
BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emin 1 MeTobl €€ n3yueHus. MickoraeMple OpraHn4ecKre OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHOJIOrMYECKAs IIKAJa: S0HBI, 3PbI, IEPUOIbI, STTOXU.

HauanpHble 53Tanbl OpraHuyecko »BomtouuH. [losiBIEHHE W 3BONIOLHUA
NEPBBIX KJIETOK. Bo3HMKHOBEHHE NEepBbIX dKocucTeM. CoBpeMEHHbIE MUKPOOHBIE
OMOIJIEHKM KaK aHajlor MepBbIXx Ha 3emie coobmecTB. CTpOMaTOIUTEHI.
[IpoxaprOThI U 3YKapHOTBHL.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntui. [lpunnun kimrodeBoro apomopdosa. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’»paM U MepuoiaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTepruCTUKa KIIMMaTa U T€OJIOTUYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHbIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIi COCTaB aTMOC(EpPHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI Mponuioro. IpuyuHer u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuunel krnaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATHYECKUE TPYIIIbI OPTaHU3MOB.

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUS pacTeHUI
Pa3HbBIX OT/EIIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX).



Tema S. IIpoucxoxaeHune Yea10BeKa — aHTPOIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurnosHeie
B033peHU. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBueTEeNnbCTBA  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKUE, (hH3HOTIOTO-OMOXUMUYECKHE,
nosezeHueckue. OTIINYMsS 4elloBeKa OT KMBOTHBIX. [IpsAMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPOM CUTHAIBHOMN
CUCTEMBL.

JBukyme cuiibl ((pakTopsl) aHTPOMOreHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHotieHne OMONIOTUYECKUX U COITMABHBIX (PaKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME uenoBeKOOOpa3HbIE 00€3bsHBI
(POKOHCYJIBI) M pAHHUE MOHTHJIBI — OOIINE MPEIKH YeTIOBEKOOOPa3HBIX 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 reiiienb0Oepreckuil — oOmi Npe ok HeaH 1epTaIbCKOTO
YeJIOBEKa M YEJIOBEKA pa3syMHOro. YemoBeK HEaHAEpPTaNbCKUW KaK BHJ JIHOJEH
XOJIOHOTO KiauMaTa. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHUCOBCKUIA
YEJIOBEK, OCBOECHUE KOHTHMHEHTOB 3a mpenenamu Adpuxu. [lameorenernka u
IaJIEOT€HOMUKA.

OBOJIOIMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJISILMSIX
yeyioBeka. MyTanuoHHBIN Tiporiece U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. IloHarne o pace. bonbmme pacel: eBpomneouaHas
(eBpasumiickasi),  aBCTpaJioO-HErpoWAHas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3maTcko-aMepukaHcKkasi). BpeMs u myTu pacceneHus dYenoBeKa IO IUIaHETE.
EauncTBO  4yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YeoBEKa K pa3HbIM YCIOBUSIM OKpYXalolEHd Cpeabl.
Bnusnue reorpadpuyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3HUO0IOTHIO
4eJI0BEKa.

MexauciuruiMHapaele  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
aHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YeJIOBEUECKUX Nomyisiuuid. buocouuanbHble HCCleOBaHUS MPUPOAbI YETOBEKA.
HccnenoBanue KO3BOMIOLMHA OMOIOTHYECKOTO U COLIMAIBLHOTO B YEJIOBEKE.

JlabopaTtopuass padGora «/3ydeHume ocoOCHHOCTEH CTpOEHHUs CKelera
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne KOJIOrHYECKUX aJalTAllui YETOBEKA.



Tema 6. Jxkosorusi — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLie cpenoi

3apoxaeHne U pa3BUTHE dKojiorud B Tpynax A. ['ymbGonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl U 3amauu
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. llosieBble HaOMOIEHUS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpPUPOAHBIE W JIabopaTopHbie. MoOJETMpoBaHHEe B HKOJIOTHU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWW I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
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
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaJIBbHAs poOJIb CBETA.
doTonepruoausM.

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

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHMH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

buosornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJuYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HU.

JKuznennsie ¢popmbl oprann3mMoB. [ToHsTHE 0 *KHU3HEHHON (hopme. XKr3HEHHbBIS
bopMbl pacTeHHil: AEpeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIAPOOHMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue dhakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XHUIIHUYEeCTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koomepauusi, MyTyalu3M,
KOMMEHCaJIM3M (KBapTUPAHTCTRBO, HaxJIEOHUYECTBO). Herpoduueckue



B3aUMOJEUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
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 NOMYJISAIM M

OKOJIOTUYECKUE  XapaKTEPUCTHKU HOMYJISILIUY. [Homynstiius KaK
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTHU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUYU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiquid. OCHOBHBIE TIOKa3aTeIW MOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKOJIOruYecKass CTpykTrypa nomyysinud. OLeHKa YHCICHHOCTHA TOMYJISIIHM.
JvHamuka momyiasiuuu U e€ perysiius. buoThudeckuid MOTEHUHUANl MOMYJISIUU.
MopenupoBaHue TMHaMUKU NomyJsiiun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHMBaHUS. Perymnsnus YUCICHHOCTH MOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoNOrMUeckoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U pealTu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIE
CTpaTerun. JKOJOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBa3UH YyKEPOJIHBIX BUOB.

JlabopaTtopHnasi pa6ora «lIpucmnocobiieHus ceMsiH pacTEHUHN K pacCEeICHUION.

Tema 9. IKos10rus CO00IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOUOTHUECKHE OJOKU
SKOCHUCTEM.

cykneccuu. KimMakcHoe coobmectBo. buopazHooOpasue u  mojgHOTa
KPyTOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.

Paznuuust Mexx 1y aHTPOIIOT€HHBIMH U PUPOAHBIMU SKOCUCTEMAaMHU.



Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
8U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3HbLLX MUNO08 HA C)YOOP2aAHUSMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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)».

IKCKYpcHsA «IKCKYypCHsl B arpodKoCHCTeMy (Ha IOJ€ WIH B TEITHIHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — oOmennanerapHas o000J0o4uka 3€MJIM, TJI€ CYIIECTBYET WIH
CyILIECTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacrtaBieHuil o onocdepe B Tpygax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKuboe
BEIECTBO Orochephl 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Ouochephl Kak
rJ100aIbHOM 3KOCcUCTEMBI. J(MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOr€OXUMHUYECKHUE IIUKJIIBI (YTIepoaa, a30Ta). PUTMUYHOCTH SIBIEHUN B
ouocdepe.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITMaa 1
onocdepHbIX PYHKIUH.

Tema 11. YesnnoBek u oOKpy:ka0OLIaf cpeaa

DKOJIOTMYECKUE KPUBUCHI W WX NOpUYUHBL. Bo3neiicTBue 4YenoBeka Ha
ouocdepy. 3arps3HeHne BO3AyITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HCHUE BOTHOMN
Cpelbl

OCHOBHBIC TMPUHIUIIBI  OXpaHbl TNpupoasl. KpacHble kHuUrH. Oco00
oxpaHsembie Tipupoanbie Tepputopuu (OOIIT). boranudeckue caapl U
300JIOTHYECKHUE TTApKH.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTUS YEIOBEYECTBA W TMPHUPOIBI.
PanronanpHO€  MPUPOJOMOSB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO



pazHooOpasust 3emym. OOmuye 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJOTHUECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIC TTOCIEICTBHUA.

U DBOJIONMUHU, JBWXKYIIUMH CHJIIAMH aHTPOIOreHEe3a, KOMIIOHEHTaMHU
Pa3TUYHBIX YKOCUCTEM M MPUCITOCOOIECHUSIMU K HUIM OPTaHU3MOB,;

YMEHUE  BBIIBISATH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie oOUTaHMs, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHHS MHOTooOpa3usi BHJIOB U
IKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

yMEHHUE penaTh OMOJIOTHIECKUEC 3aa91, BBISABIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATH JIa0OpaTOpHBIE M MpakTUYecKue paboThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, aHATU3UPOBATH IOTYUYEHHBIC
pE3ybTaThl U IeNIaTh BHIBOIBI;

yMEHHE Y4acTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJWYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJIbTaThl HAa  yYCHHYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHUBATh THUIMOTE3bl M TEOPUU O TIPOUCXOKICHUM KU3HU, YEJIOBEKa
¥ YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpaICHUsS
ry100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayulied mpodeccuoHalIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBINIUICHHOCTH, YTIIYOJIATh ITO3HABATENILHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJIOJDKEHHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOPEeCCUOHATBLHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM JlaTbl (undposbie)
n/n NnporpaMmmbl Bcero KOHTpOJﬂ)HLIe npoBeJeHus HpaKTquCKHe 06p33OBaTeJILHbIe
padoThI padoThI pecypenI
1 buonorus — KOMIUIEKC HaKyK. 1
2 PazBuTue npencrasienni 3
0 KIIETKE
3 buonorus knerku 4 0.5
XuMuyeckasi OpraHu3aiusi KIeTKH 3 1
) CrpoeHune 1 pyHKIMU KIETKU 2
5 OOMeH BelecTB U IpeBpalieHne 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 PasMHoOxeHue u pa3Butue 5 15
OpPraHHU3MOB
I'eneruka — Hayka o
11 HACJIEJICTBEHHOCTH 1 2 0.5
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH ’ L

HaCJICACTBCHHOCTH




13 3aKOHOMEPHOCTH NU3MEHYHUBOCTH 1
14 I'eneruka yenoBeka 0.5
15 Cenexuusi OpraHu3MoB 1
16 broTexHonorus u CUHTETHUYEeCKast

ouosorus
17 PezepBHOE Bpemst




11 KJIACC

Ne i/t

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

33.p0)KI[eHI/Ie H Pa3BUTUC SBOJIIOIITMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHoOIOruu

Mukpo3BOIIOLHS U €€ PE3YIIbTAThI

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Maxkpo3BoIIOLMS U €€ PE3yIbTaThl

[TpoucxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

1.5

Hponcxomneﬁne YCJIOBCKA — AaHTPOIIOI'CHE3

DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSIX
OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM
C OKpYKaroIle cpeaou

Opranusmsl 1 cpeia 0OUTaHus

0.5

1.5

DKOJIOTHS BUJIOB U TOMYJISIIUN

DKOJIOTUs COOOIIECTB. DKOJIOTHUECKUE
CUCTEMBI

0.5

0.5

10
11

buocdepa — rinobanbHas skocuctema

YenoBek U OKpyrKarolas cpeaa

12

PeszepBHOE Bpems
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