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Toscnumenvnas 3anucka

[Iporpamma mo yue6HOMy mpenmery «buonorus» naér mpeacraBieHuE O eI U
3a/layax u3yudeHus yueOHoro npeamera «buosnorus» Ha yriryOJI€HHOM ypOBHE, ONPEIEISIET
o0s3aTeibHOE (MHBAapUAHTHOE) MPEIMETHOE COJAEp)KAHUE, €ro CTPYKTYpUpPOBAHUE I10
pazzenam M TemaM, paclpeiesieHHE IO KaccaM, PEKOMEHAYET IOCIIEI0BaTEIbHOCTD
U3y4yeHUs1 yueOHOTrO MaTtepuaia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EM,
JIOTUKU y4eOHOTO TpoIecca, BO3PAaCTHRIX 0COOEHHOCTEH oOy4aromuxcs. B mporpamme mo
OMOJIOTHH peajn30BaH MPUHIUI MPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTHU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusi, 6Jarogaps yeMy IpocMaTpUBaETCsl HAIIPaBICHHOCTh Ha
MOCIIEAYIOIee pa3BUTHE OMOJIOTUYECKUX 3HAHUM, OPUEHTHPOBAHHBIX Ha (POpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOTO0 MUPOBO33PEHUS, 3KOJIOIMYECKOT0 MBIIUICHHUS, MPEACTABICHUN O
3I0pOBOM 00pa3ze >KW3HM, Ha BOCIHUTaHHWE OEPEKHOTO OTHOUIECHUS K OKpY’Karollen
IpUPOJIHOM cpene. B mporpamme mo 6MONOrMM Takke MOKa3aHbl BO3MOKHOCTH YU4E€OHOTO
npeameta «buonorus» B peamuzanuu TpeboBanuit PI'OC COO K miIaHUPyEeMbIM
JUYHOCTHBIM, METaNpeJAMETHBIM M TPEIMETHBIM pe3yjibTaTaM oOOy4YeHUss U B
(GbOopMHPOBaHUN OCHOBHBIX BHJIOB yU€OHO-TIO3HABATEJIbHOMN AEATEILHOCTH O0yYarOIUXCs
[0 OCBOEHHUIO COJIEp)KaHUsl OMOJIOTMUYECKOro 00pa30BaHUs Ha YpOBHE CPEAHETO OOULIETo
oOpa3oBaHUs.

VY4eoOnslii npeameT «bruonorus» Ha ypoBHE CPEHET0 00111er0 00pa30BaHus 3aBEPIIACT
Ouosornyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U yTiyOJeHue
3HaHUU 00YYarOIIUXCs O )KUBOM MPUPOE, OCHOBAX MOJICKYJIIPHON U KJIIETOYHOM OHMOJIOTHH,
SMOpHOJIOTUM U OWUOJOTUM  Pa3BUTHS, TEHETHUKH, CEJICKUIUH, OUOTEXHOJIOTHUH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriy0JeHHOM YPOBHE OpPUEHTHPOBAHO
Ha T[OATOTOBKY OOYyYaromMxcs K MOCIEAYIOIMIEMY MOJYYEHHUIO OHOJIOrHYecKOro
oOpa3oBaHMsl B By3aX M OpraHH3alUsAX CpeIHero mnpodecCHOHAIBHOTO 00pa3oBaHUS.
OCHOBY €ro cojiep>kaHusl COCTaBJISIET CUCTEMa OMOJOTMUYECKUX 3HAHUM, MOTYyUYEHHBIX MPU
U3YYEHUU O0YyYarolMMUCA COOTBETCTBYIOLIMX CHCTEMAaTHUYECKHUX pa3zesioB OMOJOTUU Ha
YpPOBHE OCHOBHOTO o00rmiero obpaszoBanmsi, B 10—11 kmaccax 3TH 3HaHUS TOJYyYarOT
pa3Butue. Tak, paciiupeHsl U yriyOaeHbl OMOJOTHYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKIIFOUEHBI OWOJIOTMYECKUE CBEACHUS MPUKIAJHOIO M IOUCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO MCIOJIb30BaTh KaK OPUEHTHUPHI ISl OCIEIYIOMIEr0 BhIOOpa
npodeccun. Bo3MoxkHa Takxke MHTErpanus OMoJIOrMuYecKX 3HaHU C COOTBETCTBYIOLIMMHU
3HAHUSAMH, TIOTYYEHHBIMA OOYYAIOIIMMUCS TP W3YYCHUH (PU3UKH, XUMUH, Teorpadun u
MaTE€MAaTHUKHU.

CtpykTypa mporpamMmbl Mo yueOHOMY mpenmMery «buosorus» orpaxkaeT CUCTEMHO-
YPOBHEBBII U 3BOJIIOLIMOHHBINA OJXO/bI K M3y4eHHIO Onosioruu. CorjJacHO UM, U3y4aroTCs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl JKUBBIX CHCTEM Pa3HOIO YPOBHS
OpraHM3alliM, 3BOJIOLUN OPraHUYECKOro MUpa Ha 3emile, COXpaHEHUs OMOJIOTUYECKOTO
pa3HooOpasust maaHeTsl. Tak, B 10 kacce u3y4aroTcst OCHOBBI MOJIEKYJISIPHOM U KJIE€TOYHON
Ounos0oTHH, SMOPUOTIOTUN U OUOJIOTUU PA3BUTHSI, TCHETUKH U CEJICKIIUN, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJOTHH, aKTyaJu3UPYIOTCSl 3HaHUA oOOydaroumxcs 1o OOTaHHKeE,
300JI0TMHM, aHATOMHH, (uU3HoJorun uyenoBeka. B 11 kiacce M3ydaroTCsl 3BOIOLMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHUHU U yueHue o ouocgepe.



VYyeoOnniii npeamer «buonorus» mnpuszBaH 00eceunTh OCBOEHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MJIEH, MPUHIIMIIOB W TNPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MUpA, 3HAHUN O CTPOEHUHU, MHOT000pa3uu U
O0COOEHHOCTSIX KJIETKH, OpraHru3Ma, NOMyJIsuU, OMOIIEHO3a, IKOCUCTEMBI, O BBIJAIOLIUXCS
HAyYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX MCCIIECIOBAHUAX B OHOJOTHUU, TPHUKIATHBIX
acreKkTax OMOJOTHYECKUX 3HAHUH. [IJ1st pa3BUTHS U TIOIEPIKaHKS HHTEpEca 00yJarOIuXCs
K Ouoylormu HapsAy CO 3HAYUTEIBHBIM O0BEMOM TEOPETHYECKOrO0 MarTepuaia B
COJICp)KaHUM TIPOTPaMMBbI IO OHMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C WCTOpHEH
CTAaHOBJICHHSI ¥ PA3BUTHUS TOW WM WHOM 00JacCTH OMOJIOTHH, BKJIAJIOM OTCUYECTBECHHBIX U
3apyOCIKHBIX YIEHBIX B PEIICHUE BAXKHEUITNX OMOTOTHIECKUX W SKOJIOTHUUECKHUX TIPOOIIEM.

[lens wm3ydyeHus yueOHOro mnpemmera «buonorus» Ha yIIIyOJIEHHOM YypOBHE —
OBJIAJICHHE OOYYAIOIMMMHUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OpraHu3alluu
KUBBIX CHUCTEM PAa3HOTO paHra U NPUOOpETeHHE YMEHUW HCHOJb30BaTh 3TH 3HAHMS B
(dbopMHUpPOBaHUM MHTEpECa K OINpeAe€HHON 00JacTh npodecCHOHANIbHONU AESTEIHHOCTH,
CBA3aHHOM C OWOJOrMed, WM K BBHIOOPY Yy4eOHOTO 3aBeACHUS ISl MPOAOJIKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTikeHue 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE 00€CIeunBaeTCs peIIeHUEM CISAYIONNX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHUCTEMbl OHOJIOTHYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
MpaBujaX, COCTABJISIONIAX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O
CTPOSHWH, MHOTOOOpa3uu U OCOOCHHOCTSX OHMOJOTHYCCKUX CHUCTEM (KJICTKA, OPTaHM3M,
MOMYJISIIUSA, BUJ, OMOreo1eHo3, onocdepa); 0 BbIAAIOMIUXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUIX B OMOIOTHH,

O3HAKOMJICHHE OOyYaroIMXCcsS ¢ METOJaMH TIO3HAHWSI JKUBOW  TIPHPOJIBIL:
MCCJIEIOBATEIbCKUMU METOJaMH OHOJIOTUYECKUX HayK (MOJIEKYJSIPHOM U KIIETOYHOU
Onos0TUn, SMOPUOTIOTUN U OUOJIOTHUHU PA3BUTHSI, TEHETUKH U CEJEKIIUU, OMOTEXHOJIOTHH U
CUHTETUYECKON OWOJIOTHH, MalICOHTOJOTUU, HKOJIOTHH); METOJaMU CaMOCTOATEIHLHOTO
MPOBEICHMS] OMOJIOTUYECKUX HMCCIEOBAaHUN B J1abopaTopuu U B mpupoje (HabioneHue,
HU3MEpPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHUE O0YYAIOIIMMUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOAUTh, aHATTM3UPOBATh U
WCIOJB30BaTh  OWOJOTMYECKYH0  WMH(OpMaIUIo;,  MOJIb30BaThCsl ~ OMOJIOTHYECKOU
TEPMUHOJIOTHEH W CHUMBOJIMKOHM; YCTaHaBIIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTUH M
COIMATBHO-PKOHOMHYECKUMHU M SKOJIOTHICCKUMH TPOOIeMaMH YeI0BEUeCTBa; OIICHUBATH
MOCJICJICTBHSI CBOCH JCATEIBHOCTH 1O OTHOIICHHIO K OKpPYIKalolleld MPUPOJHON cpeje,
COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPY KAIOIIUX JTF0JIeH; 000CHOBBIBATh U COOJTIOATH
Mepbl MPOGUIAKTUKN WHOEKITMOHHBIX 3a00JICBaHUM, TIpaBUiIa TOBEACHHUS B MPUPOJE U
oOecrieueHusi 0€30MACHOCTA COOCTBEHHOW JKU3HEACSTENBHOCTH B  UYPE3BbIYANHBIX
CUTYyalMsIX TMPUPOJHOTO M TEXHOTCHHOTO XapaKkTepa; XapaKTepu30BaTh COBPEMEHHBIC
HAy4HbBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOMIUXCS HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MIPOIIECCE 3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITUSIMH U COBPEMEHHBIMU UCCIIEOBAHUSIMU
B OuWoyoruu, pemaeMbpiIMd €10 TpoOieMamMu, METOIOJOTHEH  OMOJIOTUYECKOTO
WCCJICIOBAHMS,  MPOBEIEHUS  OKCIEPUMEHTAIBHBIX  HCCICIOBAHUN,  PEIICHUS
OMOJIOTMYECKUX 3a/1a4, MOJICTUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U IIPOIIECCOB;



BOCIIUTaHUE y O0YYaIOIIMXCS [IEHHOCTHOTO OTHOILIEHUS K )KMBOM MPUPOJIE B LIEJTIOM U
K OTIEIbHBIM €€ 00bEeKTaM M SIBICHUSM; (OPMHUPOBAHUE DKOJIOTMUECKOU, T€HETUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl MOBEACHUS B MPUPOJIC; HHTErPALMM €CTECTBEHHO-
HAy4YHbIX 3HAHUMU;

npuoOpeTeHue oOy4JaroummMucs KOMITETEHTHOCTH B panuoHaIbHOM
PUPOIOTIONB30BaHUU (COOIIIO/IEHNE TIPaBWJI TOBEACHUS B TMPHUPOJAE, OXpPaHbl BHJIOB,
sKOCcHCTEM, OMoc(heprl), COXpaHEHNH COOCTBEHHOTO 3[I0POBBS U 3[I0POBBSI OKPYKAIOIIUX
monei (cobmomeHuss Mep TPOo(HIIaKTHKK 3a00JieBaHMA, OOecredeHrue OE30MacHOCTH
KU3ZHENICATCILHOCTH B YPE3BBIUAWHBIX CHUTYaAIlUAX MPHPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUs OUOJIOTUUECKUX 3HAHUI U YMEHUH B MOBCEHEBHOM
KU3HH,

CO3JaHUE YCJIOBUH MJiI OCO3HAHHOrO BBHIOOPAa OOYYAIOIIMMUCA WHIWBHUIYaIbHOU
o0pa3oBaTeNnbHON TPaeKTOPUHU, CIOCOOCTBYIOLIEH MOCIEnyIoneMy MpodhecCUOHATbHOMY
CaMOOTIPEICICHHUIO, B COOTBETCTBUU C WHIUBUYAIbHBIMA UHTEPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO61iee yucIo 4acoB, OTBEJEHHBIX HA U3y4YeHHE OUOJIOTHU Ha YIIIyOJICHHOM ypOBHE
cpeaHero odmero oopasosanus, cocrapsieT 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B
Heneno), B 11 kacce — 68 yacoB (2 yaca B HEJIEIO).

Cooepoicanue yuebHo20 npedmema

Conepxanue o0yuenus B 10 kiacce

Tema 1. Buonoeus kax Hayka.

CoBpemeHHass OHMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas ucTOpusi pa3BUTHUS
ouonoruu. buonornueckne Hayku U u3ydaemMble UMU TpoOiembl. DyHaaMeHTAIbHbBIC,
MPUKJIAAHBIC U TTOMCKOBBIE HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue 6uosIoruK B OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KaPTHUHBI
mupa. [lpodeccun, cBszanHbie ¢ Ouonorueil. 3HadyeHHEe OHOJIOTUUM B MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA: MEAMIIMHE, CEIbCKOM XO34iCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

Jlemoncmpayuu.

[ToptpeTsi: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. {apsun, V. ['apei,
I'. Menpnens, B. 1. Bepnaackuu, U. I1. [1aBnos, . . Meunukos, H. 1. Basumnos, H. B.
Tumodeer-Pecosckuit, /xx. Yorcon, ®. Kpuk, 1. K. benses.

Tabmuiet u  cxembl: «CBsi3b  OMOJOTMM C  JAPYrUMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. Kuevie cucmemvt u ux uzyuenue.

JXuBble cuUCTEMBI Kak mpeaMeT u3ydeHusi Ouosioruu. CBOMCTBA JKUBBIX CHUCTEM:
€UHCTBO XHUMHYECKOIO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTb, CJIOXKHOCTh H
YIOPSAOUYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpraHu3allusi, CaMOBOCHPOU3BEICHHE,
pa3Apa)KUMOCTh, K3BMEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OPTraHU3MEHHBIN, TOMYJSIIMOHHO-BUIOBOM, JKOCUCTEMHBIM (OMOTEOIEHOTHYECKH),
ouocdepnsbiit. Ilporecchl, mpoucxoisdiiue B KUBBIX cuctemMax. OCHOBHBbIC NPHU3HAKU



xuBoro. KusnHb kak (opma cymiecTBoBaHUsi MaTepud. Hayku, u3yyarolue >XUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alUu.

N3yuenue xxuBbIx cucteM. MeTo bl Onosiornueckoi Hayku. Habmonenue, usmepeHue,
AKCIEPUMEHT, CUCTEMAaTH3alus, MeTaaHain3. [loHsATHE O 3aBUCMMON M HE3aBUCHUMOU
nepeMeHHo. [lmannpoBanne >kcnepuMenTa. [loctanoBka u npoBepka runote3. Hymnesas
runote3a. [lonsTue BHIOOPKU M €€ TOCTOBEPHOCTh. Pa3dbpoc B OMOJIOTHMUECKHUX JTaHHBIX.
OueHka JAOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaToOB. [IpUUMHBI MCKaKEHHS PE3yJIbTATOB
sKcrepuMeHTa. [IoHsATHE CTaTUCTUYECKOrO TECTA.

Jlemoncmpayuu.

Tabmuubl 1 cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HW», «buomornyeckue cucrembl»,
«CBolicTBa XMBOM Marepum», «YPOBHHM OpraHU3ALMH XUBOM Npuponb», «CTpoeHue
KUBOTHOM KJIETKW», « TKaHU )KMBOTHBIX», « CUCTEMBI OPIaHOB YEJIOBEYECKOIO OPTaHU3Ma,
«buoreonenosy», «buocdepa», «MeToabl U3yUEHUs KUBON TPUPOIBI».

OO6opynoBanue: J1abopaTopHoe OOOpyAOBaHWE Il TIPOBEACHUS HAOJIOICHUH,
U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakmuueckas paboma «VIcnosb30BaHNE Pa3TUYHBIX METOJIOB IPU U3yUECHUU YKUBBIX
CUCTEMY.

Tema 3. Buonozus kiemxu.

Kierka — cTpyKTypHO-QYHKIMOHAJIbHAS €IWHULA XUBOro. McTopus OTKphITHS
kietku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE TIOJIOKEHHS] COBPEMEHHOW KJIIETOYHOW TEOPHUH.

Metoabl MOJIEKYJSIPHOW W KJIETOYHON OMOJIOTMH: MHUKPOCKOMMS, Xpomarorpadus,
ANeKTpodope3, METOA MEUYEHbIX aToMOB, Au(depeHunaIbHoe LEeHTPpU(yrupoBaHue,
KYyJbTUBUPOBAHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIHSI.

Jlemoucmpayuu.

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIsann, M. IlIneiinenH, P. Bupxos, K. M. bap.

Tabnurbl u cxembl: « CBETOBOM MUKPOCKOI, « IJEKTPOHHBIA MUKPOCKOI, «cTopust
Pa3BUTHSI METOJI0B MUKPOCKOIIHI.

O6opynoBaHHe: CBETOBOW MUKPOCKOI, MUKPOIIpEnapaThl PACTUTENbHbIX, KUBOTHBIX
1 OaKTepUaATbHBIX KIETOK.

Ipakmuueckas paboma «VI3y4eHne METOJ0B KJIETOYHOM Oroioruu (Xpomatorpadus,
anektpodopes, nuddepennnanbuoe neHTpudyruposanue, [11P)».

Tema 4. Xumuueckas opeanuzayus Kiemku.

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHThL. Bona u eé
pOJIb KaK pacTBOPUTENs, peareHra, ydacTue B CTPYKTYPUPOBAHMHM  KIIETKH,
TEIJIOpEeryisiuud. MuHepanbHble BEIECTBa KIETKH, WX Ouojoruyeckas poiib. Pounb
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckne  BelIeCTBA  KJIETKW.  buosiormdyeckue  monumepsl.  benkwu.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpykTypbsl OenkoBoi Mojekyinbl. [lepBuunas
CTpyKTypa Oefka, MenTHaHas CBs3b. BTOpWUYHAs, TpeTHYHAS, YCTBEPTHUHAS CTPYKTYPHI.
Henatyparusa. CorictBa OenkoB. Kinaccudukamnus OenkoB. buonorumdeckue ¢GyHKIUN
OeIKOoB.

VYrneBoasl. MoHOCaxapubl, AMcaxapuibl, OJUrocaxapuibl U noaucaxapuabl. OOmuii
IUIaH CTPOEHUsI U (U3MKO-XMMHUYECKHUE CBOICTBa YIJieBOAOB. buonornueckue QyHKIUU
YIJIEBOJIOB.



Jluuael.  T'mapodunbHO-THApOGOOHBIE CcBoMcTBa. Kitaccubukanus aUnumIoB.
Tpurnunepubl, ocoaunusl, BOCKH, cTepouibl. buonornueckue GyHKINUN TUTUAOB.

OO6mume cBoiicTBa OMOJOTMYECKUX MeMOpaH - TEeKydecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxneunnossie kucnotel. JIHK 1 PHK. Ctpoenne HykinenHoBbIX kucioT. HykineoTuasl.
[Tpuaun komrmuiementapuoctu. IlpaBuno Yapradda. Crpykrypa JIHK — naBoitHas
cnupanb. Mecronaxoxaenue u omonoruueckue pynkunu JIHK. Buast PHK. ®Oynkimn
PHK B knertke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsizu B Mojekyle ATO.
buonornueckue pynkunu AT®. BoccTaHoBICHHBIE TEPEHOCUUKH, UX (DYHKIIMU B KJIETKE.
Hpyrue nykneozunrpudocdarsl (HTD). CekBenuponanue JJHK.

CrpykTtypHast 6HMoJ0THs: OMOXUMUYECKUE U OMOPU3NYECKUE UCCIIeI0BAHUS COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI.

Jlemoncmpayuu:

IToptpertst: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Caxrep,
C. Ilpy3unep.

Huarpammel: «PacnpeneneHne XMMHUYECKUX BJIEMEHTOB B HEXUBOW MPUPOJIEY,
«Pacrnpenenenne XuMHYECKUX 3JIEMEHTOB B JKUBOU PUPOIE».

Tabnuiet u cxembl: «llepuoandeckast TabnIa XUMUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJBI», «BellecTBa B coctaBe opranu3smMoB», «CTpoeHUE MOJIEKYJIbl OenKkay,
«CTpyKTYyphl 0€nKOBOM MOJEKyNb», «CTpoeHHE MOJEKya YriaeBoAoB», «CTpoeHue
MOJIEKYJ IUIUA0BY, « HyknenHnoBbie KUCIOTE, «CTpoeHne MoJeKyJIbl ATOy.

O6opynoBanue: XUMHAYECKas MOCyAa U 000pyI0BAHHE.

Jlabopamopnas paboma «OOHapyxkeHUE OCJIKOB C TOMOIIBI KauyeCTBEHHBIX
PEAKLIHIN.

Jlabopamopnasa paboma «VccnenoBaHue HYKJIEHHOBBIX KHUCJIOT, BBIIEJICHHBIX M3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Cmpoenue u ¢hynkyuu Kiemku.

Tumbl  KIETOK:  JyKapuoTH4eckass W mpokapuotuyeckas.  CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue mpoKapuoTHIECKOM KiaeTku. KiaeTtounas cteHka OakTepuil U apxeil.

Oco0eHHOCTH CTPOEHHUSI TeTePOTPOPHON U ABTOTPOPHON MPOKAPUOTHUECKUX KIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u (QPYHKIMOHUPOBAHHME DYKaApUOTHUECKOW KJeTku. IlnasmaTtudeckas
MeMmOpaHna (masmaiemma). CTpyKkTypa mia3MaTuiaeckoil MeMOpanbl. TpaHCIIOPT BEIIECTB
yepe3 Iula3MaTU4ecKyro MeMmOpaHy: maccuBHBIN (nuddysus, obneruénnas auddysus),
aKTUBHBIA (MIEPBUYHBIM M BTOPUYHBIM aKTUBHBIA TpaHcnopT). llomynponuniaemocTts
MeMOpaHnbl. PaboTa HaTpuii-KaiMeBOro Hacoca. JHAOUMTO3: MUHOLMTO3, (HarouuTos.
Ox3omuto3. Knerounas crenka. CTpykTypa M (QYHKIIMU KJIETOYHON CTEHKH PACTCHUIA,
rpudoB.

[uTtonnasma. [{uto3ons. [lutockeneT. [Apmxenne nuTomiasmMbel. OpraHouabl KJICTKH.
OngHoMeMOpaHHbBIE OpraHOWIBI KIETKH: J3HaormiIazMarudeckas ceth (OIIC), ammapar
[onpmku, 5HM30COMBI, WX CTpoeHHE W (PyHKIUU. B3auMoCBs3b OJHOMEMOpaHHBIX
opraHouJioB KieTku. CTpoeHue TpaHyJSIPHOIO PETUKYJIyMa. MexaHu3M HalpaBlICHUS
o6enkoB B DIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ 'nmamkuit
(arpanyJsiipHBIN) 3HAOIIIA3MATUYECKU peTukyinyM. CekpeTopHas (QyHKIMs anmnapara



[Nonpmxu. Moaudukanus 0enkoB B anmnapate ['onbmxu. CopTupoBKa OENKOB B amnmapare
INonbixu. TpancnopT BEMIECTB B KJIETKE. Bakyoin pacTUTENBHBIX KIETOK. KIeTOUHbIN COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOMABI KIETKH: MUTOXOHIAPHUH, Niactuibl. [Ipoucxoxnenue
mutoxoHApuii u actua. Cumouorenes (K.C. Mepexkosckuit, JI. Maprymuc). Ctpoenue
U (QYHKIMU MUTOXOHIPHM M Tutactui. IlepBuyHBIE, BTOPUYHBIC W CJIOXKHBIC TJIACTHIBI
(OTOCHHTE3UPYIOLINX SYKApUOT. XJIOPOILJIACTBI, XPOMOIUIACTHI, JEHKOIMIACTH BBICIIUX
pacTeHUN.

HememOpanusie opranouasl kinetkn CrtpoeHne U (QyHKIMM HEMEMOpaHHBIX
OpraHouioB  KiIeTku. Pubocombl.  MukpoduiaameHTbl.  MBIIIEUHBIE  KJIETKH.
Mukpotpy6ouku. Knetounslii nentp. CTpoeHHE M JBM)KEHHE >KTYTUKOB M PECHHUYEK.
MukpoTpyO6ouku nuToriasmel. LleHTpromb.

SAnpo. O6onouka siapa, XpoMaTUH, KapHOILIa3Ma, SIAPHIIIKA, UX CTPOCHUE U PYHKIUH.
Snepubrit  GenkoBbI  Marpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B
uHTep(aszHoOM siape. beaku XxpomaTrHa — TUCTOHBI.

Kierounsle BkiroueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3yKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryimuc.

Tabmuupl u cxembl: «CTpOEHUE 3YKAPUOTHUECKON KIETKN», «CTpOEHHE MKUBOTHOU
KIeTKn», «CTpOo€HHE pacTUTENIbHOM KIETKW», «CTpOEHHE MHUTOXOHAPHUMNY», «SAapoy,
«CTpoeHune MPOKAPUOTUUECKON KIIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOIpenapaTbl OaKTEpHAIbHBIX KIETOK.

Jlabopamopnas paboma «13yueHne cTpOCHHUS KIETOK Pa3IMYHbIX OPraHU3MOB.

Ipaxmuueckas paboma «13ydeHne CBOMCTB KJICTOYHOM MEMOPAHBIY.

Jlabopamopnasa paboma «WccnenoBanue IUIa3MoiM3a M JIeTIa3MoOJId3a B
PACTUTENBHBIX KIETKAX).

Ilpakmuueckasa paboma «W3ydeHue IBUKEHHMS LUTOILUIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. Obmen sewjecms u npespaujerue SHEP2UL 8 KiemkKe.

AccuMWIALIMS WM JTUCCUMMWIIALIMS — JIBE€ CTOPOHBI Merabonm3ma. Tumbl oOMeHa
BEILECTB: aBTOTPO(HBIN U reTepoTpopHBIN. YUacThe KUCI0poaa B OOMEHHBIX MpPOLEccaXx.
OHepreTuueckoe oOecrieueHue KieTku: npeBpamieHne AT®D B oOMEHHBIX Mpolieccax.
depMeHTaTUBHBIN XapaKTep peakinii KIIeTOUHOro Mmetadbonuzma. GepMeHThl, uX CTpOEHUE,
cBoMcTBa U MexaHu3M pAeiicTBus. Kopepmentol. OTinnuns GepMeHTOB OT HEOPTaHUYECKHUX
KaTtanu3aTopoB. benku-akTuBaTOphl W OEJNKU-MHTMOUTOPHI. 3aBHUCHUMOCTh CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHMHTE3 OPraHUYECKHWX BeEIIECTB B KieTke. DorocuHTe3. CBeTOBas U
TeMHOBasi (¢a3bl. [IpogykTuBHOCTH (oTOoCcHHTE3a. BnusiHue pasznuvHbix (aKTOPOB Ha
CKOPOCTh (pOTOCHHTE3A.

XeMmocunrte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIOLIIE
OakTepum, Kene300aKTepuw, CepoOAKTepUu, BOJOPOAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.



AHaspoOHble opranu3Mbl. Buael Opokenus. I[lpoayktel OpoxeHUss U UX
UCIIOJIb30BAHUE YETIOBEKOM. AHAPOOHBIE MUKPOOPTAHU3MbI KaK O0OBEKTHI OMOTEXHOJIOTUU
U BO30yIuTenn 00JIe3HEH.

AspoOHBbIE OpraHu3Mbl. JTalbl dHEpreTuueckoro oomena. [loaroToBUTENbHBINA ATAI.
['mukonu3 — 6eCKUCIOPOAHOE PACIICTICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHWE, WM KIETOYHOE JAbIXaHue. Poabp MUTOXOHAPUN B
mporeccax Ouosiorndeckoro okucieHus. l[uxnumdeckune peakuuu. OKUCIUTETHLHOE
dbochopunupoBanue. JHepruss MeMOpaHHOTO TpaauenTa mpoToHoB. Cunte3 AT®: pabota
npotoHHol AT®-cunrassl. [IpemmyiecTBa a’poOHOrO MyTH OOMEHAa BEIIECTB MEpPe.
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUICCKOTO OOMEHA.

Jlemoncmpayuu.

[Hoprpersr: Ix. Ilpuctim, K. A. Tumumpszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «POTOCUHTE3», « DHEPreTUUECKU 00Men», «bruocunTes Oenkay,
«Ctpoenue pepMeHTa», «XEeMOCHHTE3.

OOopynoBaHue: CBETOBOM MHKPOCKOM, OOOpyJIOBaHWUE Il TMPUTOTOBIICHUSA
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENAPaTOB.

Jlabopamopnasa paboma «/3yueHue KaTaIUTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha
MpUMEpPEe aMUJIa3bl UJIM KaTajaasbl)y.

Jlabopamopnas paboma «W3ydyeHue (PepMEHTATUBHOTO paCHICIUICHUS TMEPOKCHUIA
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

Jlabopamopnas paboma «CpaBHEHHE MPOLIECCOB (POTOCUHTE3A U XEMOCUHTE3a.

Jlabopamopnas paboma «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. Hacneocmeennas ungopmayus u peanuzayusi eé  Kiemxe.

Peakuuu wmatpuuHoro cuHTe3a. [IpUHIMO KOMIIJIEMEHTApPHOCTH B PEaKIUAX
MaTpUYHOTO CHHTEe3a. Peanu3aius HacnencTBeHHon nHdopmaruu. ['eHeTnaeckuit Ko, ero
ceoiictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. IlpuHuuner tpanckpunumwu:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTbD.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTese 6enka. YcnoBus
ounocunresa 6enka. KonupoBanue amunokuciot. Posib pubocoM B OnocuHTE3€e OeKa.

Opranuzanusi TeHOMa y MPOKAPUOT M AYKAPHOT. Perynsiuss akTUBHOCTU T€HOB Yy
npokapuoT. ['unoresa onepona (. XKaxkoo, XK. Mano). Perynsius 0OMEHHBIX ITPOIIECCOB B
kieTke. Kilerounelii romeocras.

Bupycsl — HekeTouHbIe (DOPMBI )KU3HU U 00JMraTHbIE apa3utbl. CTpOeHUE MPOCTHIX
Y CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychsie 3a0oneBaHusi 4enoBeka, >XUMBOTHbIX, pacteHuid. CIINJ, COVID-19,
COITMAJIbHbBIEC U MEJIUIIMHCKUE MPOOJIEMBI.

Jlemoncmpayuu

[Toptpetsr: H. K. Kosbiios, 1. Y. UBanoBCKUA.

Tabmuubr u cxemsl: «buocunTe3 Oenka», «['eHeTmueckuit kom», «Bupyce,
«baktepuodarm.

Ilpakmuuecxas paboma «Co3naHue MOJICTN BUPYCA».

Tema 8. Kusnennwiii yuxn xiemxu.

Krnerounsiii 1k, ero nepuonabl u peryisnusa. Matepdaza u mutos. OcobeHHOCTH
MpoIeccoB, TMpoTekaronmx B  uHTepdaze. I[loaroroBka KIETKU K  JICJICHUIO.



[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETHYECKMM M  TTOCTCHHTETUYECKHUU
(IPEeMUTOTHUYECKHI ) TEPHOIbI HHTEP(DA3BI.

Matpuunsiii  cunate3 JHK — permukanmsa. Ilpunnunsel  penukanuu  JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CHHTE3, AHTUIIAPAJUIENBHOCTh. MexaHu3m
permukaiuun  JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepbsl U Tenomepasa.
XpoMOCOMHBIIT Ha0Op KIETKM — KapuoTHI. JIUMIIOMAHBIA M TaljIougHBIA HAOOPHI
xpomocoM. ['omonornunsie XxpoMocoMsbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kiaeTku — MuTo3. CTaiui MUTO3a U MPOUCXOSIINE B HUX MPOIECCh. THUIIbI
MuTO3a. KaprokuHes u IUTOKMHE3. bronornyeckoe 3HaueHne MUTO3a.

Perynsmust MutoTHUeCKOTO TMKIIA KiIeTKH. [IporpamMmMupyemasi kiieTouHasi TuOeab —
aronTo3.

Krnerounoe s1po, XpoMocoMbl, GyHKITMOHATbHAS TCHOMUKA.

Ilemoncmpayuu

Tabnuibl u cxeMbl: «KU3HEHHBIA UK KIETKW», «MuTo3», «CTpoeHrne XpoMocom»,
«Pemnukanus JTHK.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpompenapaTel: «MHUTO3 B KIETKax
KOpEIIKa JIyKay.

Jlabopamopnas paboma «I3yueHre XpoMOCOM Ha TOTOBBIX MUKPOTIpEriapaTax.

Jlabopamopnas paboma «HabnroaeHne MuTO3a B KJIETKaX KOHYMKA KOpelKa JyKa (Ha
TOTOBBIX MUKpOMpenaparax)y.

Tema 9. Cmpoenue u (hynkyuu opeaHuzmos

buonorudyeckoe paszHooOpaszue opraHu3mMoB. OJTHOKJIETOYHbBIC, KOJOHUAILHEIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEJCATCIIBHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
Baktepuu, apxeu, 0JJHOKIIETOYHBIE TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, APYTHUE TPOTUCTHI.
KononunanpHble OpraHu3Msl.

B3auMocBs3p 4yacTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, MOKPOBHAas,
MPOBOJIAIIASL, OCHOBHAas, MexaHudyeckad. (OCOOCHHOCTH CTpoeHus, GYHKIHA U
PAaCIOJIOKEHUS TKAHEW B OPraHax pacTCHUM.

TkaHW JKUBOTHBIX M YEJOBEKAa. THIBI JKUBOTHBIX TKAHEW: OSNUTEIUAIIbHASA,
COCMHUTENbHAs, MbIlIeyHasi, HepBHasA. (OcoOeHHOCTH CcTpoeHus, QYHKIUNA U
PacnoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Oprasbl. BerertaTuBHble W T€HEpPATUBHBIC OPraHbl pacTeHUl. Opranbl U CHUCTEMBI
OpPTraHOB XUBOTHBIX U 4YeoBeKa. DYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3sMoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMUBOTHBIX. HapykHblii M BHYTpeHHUU ckeseT. CTpOEHHE W THIIbI
COCAMHEHNS KOCTEN.

JIBvokeHue opraHu3MoB. JIBMKEHUE OJHOKJIETOYHBIX OPTraHW3MOB: amMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHUN: TPONU3MBI U HACTHUHU.
JIBMoKeHne MHOTOKJIETOUHBIX >XMBOTHBIX M UEJIOBEKA: MBIIIeUHass cucrtema. Peduexc.
CkeneTHbIE MBIIIIIBI ¥ X padoTa.

IIutanue opranusmoB. IloryomeHne BOABI, YITIEKUCIOTO Ta3a W MUHEPAIBbHBIX
BEHIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTpPUIOJIOCTHOE W BHYTPUKIETOYHOE



nuieBapenue. [lurtanne no3BOHOYHBIX KUBOTHBIX. OTIEBl MUILEBAPUTEIBHOTO TPAKTA.
[TnmeBapuTenbHble xkene3bl. [InneBapurenpHas cucteMa 4eoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. [[prxanue xuBOTHBIX. Juddy3us razos
yepe3 MoBEepXHOCTh KieTku. KoxxHnoe npixanue. JlprxarenbHas moBepXxHOCcTh. JKabepHoe u
JNErovyHoe JbIxaHue. J[pIXaHWE TO3BOHOYHBIX >KUBOTHBIX M YEJIOBEKA. DBOIIOLIMOHHOE
YCIIO0KHEHUE CTPOEHUS JIETKUX IT03BOHOYHBIX KUBOTHBIX. JlpIXaTeNIbHAS CHCTEMA YEIOBEKA.
MexaHn3M BEHTWISALMU JIETKMX y NOTUL M MIICKONUTAKOWMX. Perymsanus IbIXaHus.
JIpIxaTenbHble 0ObEMBI.

TpancnopT BEHIECTB y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHncnopt
BEILIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX XMBOTHBIX M yenoBeka. Cepjue, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
KpOBOOOpAIICHHs. OBOJIOLIUOHHBIE YCIOXHEHUS CTPOECHHUS KPOBEHOCHOM CHCTEMBI
M03BOHOYHBIX KUBOTHBIX. PaboTa cep/uia u e€ perysuus.

Beinenenne y opraHusMoB. BeineneHune y pacreHuil. BplneneHue y KUBOTHBIX.
Cokparurtenbubie Bakyosnu. Opranbl BbieneHus. DOuibTpaius, CEKpenus U oOpaTHoe
BCAaChIBaHME KaK MEXaHHU3Mbl pabOThl OpPraHoB BblAelieHUs. CBS3b MOJOCTU Tela C
KPOBEHOCHOW M BBIJEIUTEIBHON CHCTEMaMU. BbleneHne y mo3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. CtpoeHue u QyHkumoHupoBaHue Hedpona. OOpa3oBaHHE MOYU Yy
YEJI0BEKA.

3amura y opraHu3MoB. 3alllUTa y OAHOKJIETOYHBIX Opranu3MoB. Criopsl OakTepuil u
OHUCTHl TMPOCTEHMIIMX. 3aluTa y MHOTOKJIETOYHbIX pacteHuil. Kyrtukyma. Cpencrtsa
MMaCCUBHOU U XUMHUYECKOU 3aInuThl. ODUTOHIIMIIEL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NpPOW3BOIHBIC. 3aIINATA
opranuzma oT Oone3Held. MIMMyHHast cuctema 4venoBeka. KieTouyHblid M TyMOpasbHBIN
UMMYHUTET. BpoXAEHHBII W mpHOOpeTéHHBIM crneuuduueckuii uMmyHurter. Teopus
KIoHaNbHO-cenekTuBHOro ummyHutera (II. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurensHble OTBETBI OpraHu3MOB. Poib BpOXIEHHOTO HMMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocTe U peryJisiius y OpraHu3MoB. Pa3npaXumMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxumocTs 1 perynsuus y pacreHui. PocToBeie BeliecTsa u
UX 3HAYCHHE.

HepBHas cucrema u pediiekropHas peryysiius y >KMBOTHbIX. HepBHas cuctema u e
OTJEJIbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTIEIBI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX )KUBOTHBIX. Pediiekc u pednexkropHas nyra. besycioBHbie
Y YCJIIOBHBIE pe(IICKCHI.

I'ymopanbHas peryasiuns ¥ SHOAOKPUHHASL CUCTEMA KMBOTHBIX M 4esoBeka. JKene3bl
OHJIOKPUHHOW CUCTEMBbI U UMX TOPMOHBI. JleficTBUE TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHJOKPUHHOMU cucteM. I unoranamo-runoduszapHasi cucrema.

Jlemoncmpayuu

[Toptper: U. I1. [1aBnos.

Tabmuis! u cxembl: «OIHOKIETOUHbIE BOJOPOCIN», « MHOTOKJIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX pacTeHUi», «CUCTEMBbl OpPraHOB
MMO3BOHOYHBIX XUBOTHBIX», «BHYTpEeHHEe CTpO€HHE HACEKOMBbIX», «TkaHu pacTeHui»,
«Kopuessie cuctemb», «Ctpoenue ctedisny, «CTpoeHHe TUCTOBOM TUIACTUHKNY, « TKaHH
KUBOTHBIX», «Ckener denoBekay», «lIumeBapurenbHas cucrtema», «KpoBeHOCHas
cucrema», «JlpixarenpHass cucrteMa», «HepBHas cucrema», «Koxka», «MpblmeuyHas



cucrtema», «BpienurenbHas cucremay, « JHIOKPUHHAS cucTeMay, « CTPOCHHUE MBIIIIBDY,
«mmyHnurer», «KumeunononoctHeie», «(Cxema NUTaHHs pacTeHUi», «KpoBEHOCHbIE
CUCTEMBbl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHune Tuape», «CTpoeHUE IUIaHAPUNY,
«BHyTpeHHee cTpoeHue 10k AeBoro uepBs», «HepBHas cuctema prid», «HepBHas cucrema
nArymkny», «HepBHas cucrema npecMbikaronmxcs», «HepBHas cuctema ntuny, «HepBHas
cucTemMa Miekonuramux», «HepBHas cucrema yenoseka», «Peduexcy.

OOopynoBaHue:  CBETOBOM  MHMKPOCKON, MHKPOIpPENapaTrbl  OJHOKIETOYHBIX
OpraHU3MOB, MUKPOINPENAPaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX,
UTJIOKOXUX, KUBBIE SK3EMIUIIPbl KOMHATHBIX PACTEHUN, TepOapuM pPacTEeHHIl pa3HbIX
OTJIEJIOB, BJIAXKHBIE IIpENaparbl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKLIUHU
0€CIO3BOHOUHBIX JKMBOTHBIX, CKEJET YeJIOoBeKa, 00OpyJOBaHHME MJs JEMOHCTpAIUH
MMOYBEHHOI0 M BO3AYIIHOTO MHUTAHUS PACTEHUM, paCUICIUVICHHs KpaxMaja U OeJIKOB MOJ
nerctBueM (epMEeHTOB, O0OpYJOBAHHME ISl JIEMOHCTPAIMM OMNBITOB IO HM3MEPEHUIO
KU3HEHHON EMKOCTH JIETKMX, MEXAHU3Ma JIbIXaTEIbHBIX JIBHKCHUH, MOJEIH TOJOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «13yueHue TKaHeW pacTeHUI.

Jlabopamopnas paboma «3yuenne TKaHeH KUBOTHBIX.

Jlabopamopnas paboma «13yueHue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pazmnoorcenue u pazgumue opeaiu3mos

@opMBI pa3MHOKEHHSI OpPraHU3MOB: Oecronoe (BKJIHYas BEFETaTUBHOE) U IMOJIOBOE.
Bunpl  Oecnioloro  pa3MHOXKEHHS:  NOYKOBaHWE, CHOPYJALMS,  (PparMeHTauus,
KJIOHUPOBAHMUE.

[TomoBoe pasmuoxkenue. [losoBbie KieTkH, miau rametsl. Meno3. Ctaguu Meino3sa.
IloBenenne xpomocoM B Meno3e. Kpoccunrosep. buosornuecknii CMbpICT MeWo3a U
ITOJIOBOTO Tporiecca. Meno3 u ero MecTo B AKU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3aponpimieBoe pasButve. l'ameroreHes y JKMBOTHBIX. [lomoBbie kemne3sl.
OO6pazoBaHue 1 pa3BUTHE MOJIOBIX KJIeTOK. CriepMaTorenes u oorenes. CTpoeHHe MOJIOBBIX
KJIETOK.

OmnopoTBopeHne ¥ SMOpPHOHAJIbHOE  Pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOZI0TBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpHOJIOTHUS — HayKa o
pa3BuTHUM opraHu3MoB. Ctaauu >MOpUOTeHe3a KUBOTHBIX (HAa MNpUMEpPE JIATYILIKH).
HpoOnenue. Tunbsl  npobOsienusi.  OcoOEHHOCTH  JPOOJICHHS  MJIEKOMHUTAIOIIUX.
3apoIbIeBble JUCTKU (TacTpyJisiiius). 3akiajka OpPraHOB M TKaHEW W3 3apOAbIIIEBBIX
JUCTKOB. B3anMHOe BiMAHME YacTeld pa3BUBAIOIIETOCS 3apojblia (3MOpUOHANIbHAS
WHAYKUUSA). 3akiajka IUlaHa CTPOEHHUS >KMBOTHOTO KakK pe3yJbTaT HepapXUyeCKUX
B3aUMOJICUCTBUI TreHOB. BiusHMe Ha 3MOpHOHAIBLHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB
OKPY’KarOUIEU CPEIBI.

Poct u pasButne xuBoTHbIX. [locToMOproHansHbIM Tiepuo. [Ipsimoe u HEmpsMoe
pa3Butue. PazButue ¢ metamopo30oM y OECIO3BOHOYHBIX U MO3BOHOYHBIX >KMBOTHBIX.
buonornyeckoe 3HaY€HUE MNPSMOTO M HENPSIMOIO pa3BUTHUS, UX PACIPOCTPAHEHHUE B
npupone. Tumbl pocta KUBOTHBIX. DAKTOPBI PETYJSIIUM POCTA KUBOTHBIX M YEJIOBEKA.
Craguu nmocTaMOpHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX M uenoBeka. [leprosl oHTOreHE3a
yenoBeka. CTapeHne u cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pa3smHoxxenue u pazsutue pacteHuil. 'ameroput u cnopoput. Melio3 B )KU3HEHHOM
nukie pacteHuid. OOpa3oBaHHUE CIOp B Mpoliecce Melo3a. ['ameToreHe3 y pacTeHHil.



Ormnog0TBOPEHHE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. /[BOMHOE OIUIOJIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

Jlemoncmpayuu

IToptpetsi: C. I'. HaBamun, X. [lInemas.

Tabmuet u  cxembl: «BereratuBHoe pa3mHOxeHHe», «Tumbl Oecronoro
pasMHOXKEeHUsD», «Pa3MHOXeHMEe  xnamMumaoMoHanepD»,  «Pa3MHOKEHHE  DBIJICHBDY,
«PasmHokeHue runpe», «Meho3», «Xpomocombly, «l'amerorenes», «CrtpoeHue
AULIEKIETKU U criepMaTo3onaa», « OCHOBHbIE CTaJuM OHTOreHe3a», «IIpsmoe u HenpsiMoe
pasButue», «Pa3Butne mamckoro xyka», «PazButme capaHum», «Pa3BuTue IArymkm»,
«JIBOITHOE OMJIO/IOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «CTpoeHrne ceMsaH OAHOOIbHBIX U
JIBYIOJIBHBIX PacTeHU», «KM3HEHHBIM IUKI MOPCKOW KamycCThl», «JKW3HEHHBIM LHKII
Mxay, «KU3HEHHBIA LUKJ TAaTOPOTHUKAY, «JKU3HEHHBIN UK COCHBLY.

O6opynoBaHHMe:  CBETOBOM  MHMKPOCKOI, MHUKpOIpenapaThl  SMIEKIETOK U
CIIEpMaTO30U1I0B, MOJENb «L UK pa3BUTHS JIATYILIKW.

Jlabopamopnasa paboma «3yueHue CTpOEHUs TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

IIpakmuueckas paboma «BblgBieHNE MPU3HAKOB CXOACTBA 3apOIbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

Jlabopamopnas paboma «CTpoeHue OpraHOB pa3MHOKEHHUS BBICIIUX PACTEHUI.

Tema 11. I'enemuxa — Hayka o Hac1e0CMBEHHOCMU U USMEHYUBOCU OP2AHUIMO8

Hcropust cTaHOBIEHUS M Pa3BUTHs T'€HETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne
®pusza, T. Moprana. Poinb 0TeuecTBEHHBIX YUYEHBIX B pa3BuTUU reHeTuku. Padoter H. K.
Konsuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unumyueHko,
H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETMYECKUE TIOHATHSA M CHMBOJIBI. [OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHBI, aJbTCPHATHUBHBIE ITPU3HAKU, JOMUHAHTHBIA U PELICCCUBHBIN ITPU3HAK,
rOMO3UI0Ta, TEeTEPO3UroTa, YMUCTas JHMHUA, THOPHUAbI, TeHOTul, (eHoTurl. OCHOBHBIE
METO/Ibl TEHETUKH: THOPUIOJIOTUYECKUH, IUTOJIOTUYECKUI, MOJIEKYJIIPHO-TEHETUYECKUH.

Jlemoncmpayuu

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbios, H. Y. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuupl 1 cxeMbl: «MeTobl FTeHETUKNY, «CXeMBbI CKPEILIUBAHUSI.

Jlabopamopnas paboma «J{po3oduina kak 00bEKT FT€eHETUUECKUX UCCIICI0BAaHUN».

Tema 12. 3axonomepHocmu HACIEOCMBEHHOCU

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHzaens — 3aKOH eIrHOOOpa3us
rubpuoB nepBoro nokosienus. [lpaBuno momuHupoBanus. Bropoil 3akoH Mennpens —
3aKOH  paclleruieHus npu3HakoB. LluTonormyecknue OCHOBBI ~ MOHOTHOPHUAHOIO
CKpemuBaHus. [ unoresa 4ucToTel ramer.

AHamuzupytomee ckpemmBaHue. [IpomMeXyTO4HBIA  XapakTep HACJIEIOBAHMSL.
Pacmerienne nmprusHakoB MpyU HEMOJIHOM JOMUHUPOBAHUM.

JNuruOpuaHoe ckpemuyBanue. TpeTudt 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO
HaCJIeJOBaHMsI MPU3HAKOB. [[uTOIOrN4YecKrie OCHOBBI IUTUOPUTHOTO CKPELIBAHMUSL.

CuerienHoe HacinenoBanue mpu3HakoB. Pabotet T. Moprana. CremnseHHoe
HACJIEJOBAHUE TI'E€HOB, HApyLICHUE CUEIUIEHWS MEXIYy Te€HaMUu. XPOMOCOMHAas TEOpHs
HACJIECTBEHHOCTH.



I'eneTnka nosa. XpoMOCOMHBIA MEXAHU3M ONPEIEICHHUS M10Ja. AYTOCOMBI U MOJIOBBIE
XPOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHbIi noj. ['eHeTnueckas CTpYKTypa MOJIOBBIX
xpomocoM. HacnienoBanme npu3HakoB, CUEIIEHHBIX C TIOJIOM.

I'enoTun kak nenoctHas cucreMa. [lneloTponus — MHOKECTBEHHOE JIEWCTBUE I'EHA.
MHOXeCTBEHHBIN ajienu3M. B3anmoneiicTBrue HealenbHbIX TeHOB. KOMITTIEMEHTapHOCTb.
Onucra3. [lonumepus.

I'eHeTHyeCKUI KOHTPOJIb PA3BUTHS PACTECHUW, JKMBOTHBIX M YEJIOBEKA, a TaKXKE
(M3UOJIOTUYECKUX TPOIECCOB, TMOBEJACHUS W KOTHUTHBHBIX (QYyHKIWN. [ eHeTndyeckue
MEXaHU3Mbl CHMOUOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SMH — TApPa3uT» U «XO35IMH
— MHUKpOOHOM». ['€HeTHYeCKHe AacheKThl KOHTPOJISI M M3MEHEHHUS HaCIEJICTBEHHOU
nH(OpMAITUU B TIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

Jlemoncmpayuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuupbr u cxembl: «llepBeiii u BTOpoil 3akoHbl Mennaens», «Tperuit 3akoH
Mengens», «AHanu3upymoliee  ckpeunuBanuey», «HemomHoe — gomMuHUpOBaHHEY,
«CuerieHHOE HacJeI0BaHUe MPU3HAKOB y Jpo30oduibly, «['eHeTnka nonay, «Kapuorumn
yenoBekay, «Kapuotumn apo3odunsny, «Kapuotun nruiib», « MHOKECTBEHHBIN aJICITH3MY,
«B3anmoaencTBre reHoBy.

OO6opynoBanue: MoOAENb sl JAEMOHCTpallMd 3aKOHOB €AMHOOOpasusi TUOPHUIOB
MEPBOTO TOKOJICHUSI M PACIICTUIEHUS] NMPU3HAKOB, MOJEb JJISI JIEMOHCTpPAllMM 3aKOHA
HE3aBUCHUMOTO HACJEJOBAHUS MPU3HAKOB, MOJEIb i1 JEMOHCTPALMU CIEIJIEHHOTO
HacJIeJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpozodumay.

llpakxmuueckas paboma «V3yueHnue pe3yJbTaTOB MOHOTUOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITB.

llpakmuueckass paboma «W3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPEIIMBAHUS Y
TPO30(UITBIY.

Tema 13. 3axoHomepHOCMU U3MEHYUBOCU

B3aumopeiicTBue renotuna u cpenbl npu dhopmupoBanuu dpenotuna. 3sMeHInBOCTh
Npru3HakoB. KadyecTBEHHbIE W KOJWYECTBEHHBIE IMPU3HAKA. Buapl HW3MEHUYUMBOCTHU:
HEHACJICCTBEHHAS U HACJICICTBEHHAS.

MoaudukaimonHas  HW3MEHYUBOCTb. Ponb cpeasl B dbopmupoBaHUU
MOAU(PUKALMOHHON M3MeHYMBOCTH. Hopma peakumu npusHaka. BapuanMoHHBIA psan u
BapuarmonHas kpuas (B. Moranncen). ColicTBa MOAU(PUKAITMOHHON U3MEHYUBOCTH.

I'eHoTunnyeckas M3MEHUMBOCTh. CBOMCTBA F€HOTUIUYECKON U3MEHYMBOCTU. BUabI
F€HOTUITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHASI, MyTAIllHOHHASI.

KomOunaTtuBHass u3MeHYHMBOCTh. Meiio3 W  TMOJIOBOM TMpoIlecC — OCHOBA
KOMOMHATUBHOM HW3MEHUYMBOCTH. PoJib KOMOMHATMBHOW W3MEHUYHMBOCTH B CO3JaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTainumoHHass U3MEHYMBOCTh. BHUIbI MyTalui: T€HHbIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHBIE U MHIYUUPOBAHHbIC MYTAllMHU. fIepHbIE U UTOIUIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue U MojaoBble MyTaluu. [ [puuriHbl BO3HUKHOBEHHUS MyTalluii. MyTareHsl U ux
BJIIUSIHUE HAa OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKoH
TOMOJIOTMYECKHUX PSAOB B HacieacTBeHHOW n3MeHunBocTH (H.. BaBunoB). Buesnepnas
W3MEHYMBOCTb U HACJIEICTBEHHOCTb.

Jlemoncmpayuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.



Tabnuupl u cxembl: «Bunpl n3meHunBoctn», «MoaupukalMoHHas U3MEHYUBOCThY,
«KomOuHaTiBHAsE HW3MEHYMBOCTHY, «Meito3y, «OmnonoTBopenue», «l eHeTnyeckue
3a00seBaHus YeIoBeKay, « BUIIbI MyTaluii.

OO6opynoBaHue: KUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUN, PUCYHKU
(boTorpadum) >KMBOTHBIX C Pa3IMUYHBIMU BHIaMU U3MEHYUBOCTH.

Jlabopamopnasa paboma «VccnegoBaHue 3aKOHOMEpPHOCTEH MOAU(PUKALMOHHON
n3MeHYnBOCTH. [locTpoeHne BapuanmoOHHOTO psAJa U BApUALIMOHHOW KPUBOMY.

IIpakmuuecxas paboma «MyTanuu y 1po30¢ bl (Ha TOTOBBIX MUKPOTIPEIIapaTax ).

Tema 14. I'enemuxa uenosexa

KapuoTtun uenoseka. MexxayHapoaHasi mporpaMMa MCCIIEI0BaHNs T€HOMa YeJIOBEKa.

Metoasl  u3yyeHUS ~ TEHETMKM  YEJIOBEKA:  IeHEAJIOTMYECKUH,  OJIM3HELOBBIN,
UUTOTCHETUYECKNN,  MOMYJSUHUOHHO-CTATUCTUYECKUNA,  MOJIEKYJAPHO-TCHETUYECKUN.
CoBpemMeHHOE OmpeAeICHUE IreHOTHIIA: IIOJITHOTEHOMHOE CEKBEHUPOBAHMUE,

TeHOTUIIMPOBaHKE, B TOM yuciie ¢ momoikto [1[P-ananuza. Hacnencreennsie 3a00eBaHUs
yesoBeka. ['eHHbIe W XPOMOCOMHBIE 0OJIe3HM 4YeloBeKa. bojie3HM ¢ HaclieICTBEHHOU
MPEAPACIOIOKEHHOCThIO. 3HAYEHUE MEIUIHUHCKON TE€HETHKM B TMPEIOTBPALICHUH U
JICYCHUU TEHETUYECKUX 3a00sieBaHUI YEJIOBEKA. Menuko-reHeTuyecKoe
KOHCYJIbTUpOBaHHE. CTBOJOBBIE KIETKU. [IOHATHE «T€HETUYECKOrO rpy3a». ITUUYECKHE
aCIIeKThI UCCJICIOBAaHUMN B 00JIACTH PEIAKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIJIETOK.

I'eneTnueckue (pakTOphl MOBBIIICHHOW YyBCTBUTEIHHOCTH YEJIOBEKA K (PU3UUECKOMY
Y XUMUYECKOMY 3arpsi3HEHUIO OKPYKAIOIIEN cpelibl. [ eHeTnIecKkas mpeIpacioioxKEHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

Jlemoncmpayuu

Tabnuiet u cxemsl: «KapuoTtum yenoBeka», « MeTo bl U3yUYeHUs] TEHETUKHU YEJIOBEKa,
«I"eneTnueckue 3a00JIeBaHUS YETIOBEKAY.

Ipakmuueckasn paboma «CoCTaBI€HUE U aHATIN3 POJIOCIIOBHON.

Tema 15. Cenexyus opeaHuszmos

JlomecTuKanus U celeKkius. 3apoKICHUE CEJIEKIMU U JoMecTukanuu. Yuenue H. U.
BaBunoBa o lleHTpax MpoOMCXOXACHUS W MHOTO00Opa3usi KyJbTYpPHBIX pacTeHuid. Poib
CEJIEKIINU B CO3JaHUU COPTOB PACTEHUI U TOPOJI KUBOTHBIX. COpT, MOpOJa, IITAMM. 3aKOH
TOMOJIOTHYECKHUX PSIZIOB B HACJIEeACTBEHHOM n3MeHunBocty H. M. BaBunosa, ero 3naueHue
JUTS CEJIEKIIMOHHOM paOOTBHI.

Meroabl  ceneKUMOHHOM  paboTbl. MCKycCTBEHHBIH  OTOOp:  MacCoBBIA U
WHJUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHON celieKiuu. McnbiTanre mpou3BOaUTENEH 10
nmoToMcTBY. OTOOp MO T€HOTUNY C MOMOIILI0 OIEHKH (DEHOTUIIAa TTOTOMCTBA U OTOOpP IO
reHOTUMNy ¢ nomonipto ananuza JHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PagmanvoHHBIN U
XUMUYECKUH MyTareHe3 Kak HMCTOYHMK MYTAllMi y KyJbTypPHBIX (OPM OpraHHU3MOB.
Hcnonp3oBaHne T€HOMHOTO PEIAKTUPOBAaHMS W MeTOoAoB pexomOmHaHTHBHIX JIHK mms
MOJIyYEHUS] UCXOAHOTO MaTepuasa JIJjisl CEJIICKINH.

[Tonyuenue mnonummonnoB. BHyTpuBumoBas rubpuausanus. biau3kopoacTBeHHOE
CKpelnuBaHvue, wWidn WHOpuauHT. HepoacTBeHHOE CKpeluBaHue, WIA ayTOPUIMHT.
I'etepo3uc u ero npuuubbl. HMcmnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas
rubpuausanus. [Ipeononenue Gecrioaus MexXBUIOBLIX THOPUAOB. JlOCTHIKEHNS CEIeKIINU
pPAaCTEHUH U )KUBOTHBIX.



CoxpaHeHne U U3y4eHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX
poauuen AJis CO3/IaHMs HOBBIX COPTOB U THOPUJIOB CEIBCKOXO3SIICTBEHHBIX KYJIBTYP.

Jlemoncmpayuu

IToptpetsl: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsiHeHKO,
b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuiplt u cxeMbl: «lleHTpBI TPOUCXOXKAEHUS M MHOTOOOpa3usi KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHON U3MEHUUBOCTHY, «MeETObI
cenekuumy», «Otnanéunas rudpuanzanus», « MyrareHes».

Jlabopamopnasa paboma «VI3yueHue COPTOB KYJBTYPHBIX PACTEHUHW U TOPOJ
JIOMAITHUX KUBOTHBIX.

Jlabopamopnas paboma «I3yueHrne METO0B CEIIEKIINHN PACTCHU.

lIpakmuueckas paboma «IIpuBUBKa pacTEHUN».

Oxckypcuss « OCHOBHBIE METO/Ibl U JJOCTHXKEHUSI CEJIEKIIUN PACTEHUI U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEbHBIA YYacTOK, B
TEIJTUYHOE XO035MUCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UITM HAYUYHOTO IIEHTPA)».

Tema 16. buomexnonoeus u cunmemuieckas o6uo102us

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUHU, — KJIETOYHBbIE U TKAHEBBIC KYJIbTYpHI,
MUKpPOOPTaHU3MBI, UX XapaKTepucTuka. TpaguilMoHHas OMOTEXHOJOTHUs: XJieOomneueHue,
MOJIYYEHUE KHUCJIOMOJIOYHBIX MPOAYKTOB, BHUHOAEHHE. MHKPOOHOJOTHUYECKUN CHUHTES.
OOBEKThl MHUKPOOMOJIOTHYECKUX TexHoJoruil. [lpousBoacTBo Oenka, aMUHOKUCIOT U
BUTAMHUHOB.

Co3maHne TEXHOJOTMH W HMHCTPYMEHTOB ILIE€JICHANIPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C ILEIBIO IOJYyYEHHUS OPraHU3MOB M WX KOMIIOHEHTOB,
COJIEpIKaIllUX HE BCTPEUAIOIINECS B MPUPOIE OMOCUHTETUYECKUE MTYTH.

Knerounas naxxenepus. Metoasl KyJIbTyphl KJIETOK U TKAHEW PACTEHUN U )KUBOTHBIX.
Kpuobanku.  Comaruueckas  TuOpuaAM3alidd U COMAaTUYECKUAd  SMOpHOTEHE3.
Hcnonp3oBaHne TaruioWIOB B CEJIEKIHUM pacTeHUU. VICKyCCTBEHHOE OIUIOIOTBOPEHHME.
PexkoHCTpyKIMST SUIIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ| TPAHCIUIAHTALMU SIJIEP
KJIETOK.

XpoOMOCOMHass M T€HHas UHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekomOuHaHTHBRIX JIHK. Co3manme TpaHCTE€HHBIX OpraHHU3MOB.
JIOCTMKEHUA M TEPCHEKTHUBBI XPOMOCOMHOM W T€HHOM HWH)KEHEPUH. DKOJOTHYECKHE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPUH.

Menununckue OuotexHosioruu. IloctreHomuass uudposas weauruua. [I1P-
JTMarHocTuka. MeTaboJIOMHBIA aHaIN3, TeHOLEHTPUUECKUN aHaJIN3 MPOTEeOMa yesoBeKa
JUISL OLIEHKW COCTOSIHMSI €ro 370pOBbiA. M Cmoib30BaHHUE CTBOJOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-OmoumkeHepuss Mg pa3pabOTKM  (PyHIaMEHTaJbHBIX OCHOB
MEAUIMHCKUX TEXHOJOTHH, CO3JaHMSl KOMIUIEKCHBIX TKaHEW COYETAHUEM TEXHOJOTHI
TPEXMEPHOTO OMOTIPUHTUHTA U cKad PO IUHTA JJI PEIICHHS 3a/1a4 TIEPCOHATN3UPOBAHHOM
MEIULVHBI.

Co3nanue BEKTOPHBIX BAKIIMH C 1IEJIbI0 00ecTieueHnss KOMOMHUPOBAHHOM 3aITUTHI OT
Bo3Oyauteneir OPBU, ycraHoBieHrne MOJEKYJISPHBIX MEXaHW3MOB (DYHKIIMOHUPOBAHUS
PHK-conepkamux BHpPYCOB, BBI3BIBAIOIIUX OCO00 OMAacHBIC 3a00JICBaHUS YEJIOBEKA U
KUBOTHBIX.



Jlemoncmpayuu

Tabmuupr u cxemsl: «Mcrnonb3oBaHWe MHUKPOOPTaHW3MOB B MPOMBIIUIEHHOM
IpOU3BOJICTBEY, «KieTouHas nHxkeHepus», «I 'eHHass HHKEHEPUs».

Jlabopamopnas paboma «3ydeHne 00beKTOB OMOTEXHOJIOTHI.

IIpakmuueckas paboma «lloxyueHne MOJIOYHOKHUCIBIX MPOTYKTOB.

Oxckypcusi «BUOTEeXHONMOTUS — BaKHEHIIask MPOU3BOIUTENbHAS CHIIa COBPEMEHHOCTH
(Ha OMOTEXHOJOTMYECKOE IPOU3BOJICTBO).

Conepxanue o0yuenus B 11 knacce

Tema 1. 3aposicoenue u pazsumue 38010YUOHHBIX NPEOCMABIeHUl 8 OUON0UU

OpomonnonHas Teopuss Y. JlapBuHa. Ilpeanocbuikn BO3HUKHOBEHHS JapBUHU3MA.
JKu3Hpb 1 HayuyHas nesatenbHocTh Y. JlapBuHa.

JIBvokymue cwibl sBomtonMyd BuaoB 1no Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
Pa3MHOXKEHHUSI OPTaHU3MOB, HACIEACTBEHHAss U3MEHYMBOCTh, 0Opb0a 3a CyILIECTBOBAHME,
€CTECTBEHHBII U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunternueckoir teopuu 3Bomonuu (CTD). HeirpansHas Teopus
sBoitoU. COBpeMEHHasi 3BOJIIOLMOHHAs OMOJIO0rUs. 3HAUEHUE SBOJIIOIMOHHON TEOpUU B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA.

Jlemoncmpayuu

IToptpetsr: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, K. Krosre, Y.
Hapsun, C. C. YUerBepukos, 1. U. [lImansraysen, x. Xongeiin, . K. benses.

Tabmuup! u cxemsl: «Cucrema xuBoil mpupo sl (o K. JInnHero)», «JlecTHHIIa KUBBIX
cymectB (nmo Jlamapky)», «Mexanusm (GOpMHpPOBaHUSA MPUCIIOCOOJIEHUN Yy PAacTEHUM U
#*UBOTHBIX (10 Jlamapky)», «Kapra-cxema wmapmpyrta nytemectBus Y. JlapBunay,
«Haxonku Y. [lapBuna», «®opmbl 00psOBI 3a cyiecTBoBaHue», «llopoasl romyoein,
«MHoroo6paszue KyJIbTypHBIX PopM KarrycThl», «[Iopojibl JoManIHuX JKUBOTHBIX», «Cxema
oOpa3oBanusi HOBbIX BHUIIOB (10 Y. [apBuny)», «CxeMa COOTHOIIEHHUS IBIKYIIUX CHII
3BONTFOLMN Y, « OCHOBHBIE MOJIOKEHNSI CHHTETHYECKON TEOPUHN IBOJIFOLIUN.

Tema 2. Muxpoasontoyus u e€ pe3yibmamol

[TonyyAnus Kak 31eMEHTapHasi eIrHALA SBOOIMU. COBPEMEHHBIE METObI OLIEHKU
T€HETUYECKOro pa3HooOpa3usi W CTPYKTypbl mnomyisiuil. M3meHeHue reHodoHaA
MOMYJISILUY KaK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHHE. 3aKOH T€HETUYECKOT0 PaBHOBECHS
JIx. Xapau, B. BaiinGepra.

OneMeHTapHble (DaKTOpbl (ABMKYILME CHIIBI) SBOJTIOUMUA. MyTallMOHHBIN MpoIliecc.
KomOunHatuBHast u3BMeHUUBOCTD. [peiid reHoB - cinydaliHble HEHAINpaBJICHHbIE U3MEHEHUS
4acToT ajuiened B monyssiusax. D¢dekt ocHoBaTens. Murpauuu. M3o0as1us nonysuuin:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIoruuecKast (pernpoayKTUBHA).

EctecTBenHsbIit 0T00p — HampaBisomuid Gaktop sBomroruu. opmMbl €CTEeCTBEHHOTO
otOopa: NBIKYIIUHM, CTaOWIU3UPYIONINH, paspbiBaomuidi (au3pynTuBHEIN). [lojoBoi
oT00p. Bo3HUKHOBEHNE U 3BOIOLHMS COLTUAIBHOTO TTOBEICHUS )KUBOTHBIX.

[IprcnocoO0aeHHOCTh OPTaHU3MOB KaK pe3yibTaT MUKPO3BOIIOIUN. Bo3HUKHOBEHME
OPUCTIOCOONCHU y  opraHu3MoB. Apomopdo3bl U uauoanantanuu. [Ipumepsr
MPUCTIOCOOJICHHH Y OpraHu3MOB: MOpGoIoTHYeCKrE, (U3HOTOTHIECKUE, ONOXUMHUUYECKHE,
noBezeHYeckue. OTHOCUTENbHOCTh PUCTIOCOOIEHHOCTH OPraHU3MOB.



Bupn, ero kpurepun u crpykrypa. BunooOpasoBaHue Kak pe3yiabTaT MUKPOIBOIOLHUH.
N3omsmst — kimoueBoit ¢akrop BuaoodOpazoBanus. Iyt u cnocoOsl BMpooOpa3zoBaHus:
aJIonaTpuueckoe (reorpauueckoe), CUMIaTpu4eckoe (IKOJIOrMUECKOe), «MIHOBEHHOE)
(monumnonu3anus, TuOpuan3anus). JIuTeabHOCTh 3BONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMOIMOHHON OHOJOTUM B pa3paboTKe HAyYHBIX METOJOB COXpaHCHHS
6uropazHooOpasust. MUKpOIBOIIONHUS U KOSBOIIOIHS APa3UTOB U UX X0359€B. MeXaHU3MBI
(dhopMHUpOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CITOCOOBI O0PHOBI ¢ HEH.

Jlemoncmpayuu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupl U cxembl: «MyTallMOHHAsE U3MEHYMBOCThY», «llonmyanuoHHas CTpyKTypa
BUJa», «Cxema MmposBieHus 3akoHa Xapau—BaitnOepray», «/IBmKyiine Cuibl 3BOTIOIUI,
«DKOJIOTHYECKask N30JISILMS MOMYJIALUN ceBaHCKOHM openn», «I'eorpaduueckas U30as0us
JUCTBEHHMIIBI CHOUPCKOM M JUCTBEHHMLB! Jaypckoi», «llomynsuuoHHbIE BOJHBI
YUCJIEHHOCTU XUITHUKOB U XepTB», «Cxema JAeiCTBUS eCTeCTBEHHOro 0TOopay, «Dopmbl
00pbObI 3a cyiecTBoBaHME», «MHOycTpHallbHBI MenaHu3M», «KuBble HCKONaeMbIey,
«ITokpoBHTENBCTBEHHAS OKpACKa KUBOTHBIX», «IIpemymnpexaaromas 0OKpacka KUBOTHBIX»,
«®usnonornueckue  axanrauuuy,  «lIlpucnocobmeHHOCTH  OpraHu3mMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», « Buasl-nBoiHuKN», « CTpyKTypa BUIA B IPUPOJIEY,
«Cnocobsl  BUO0Opa3oBanus», «l'eorpaduueckoe BUA0O0Opa3oBaHUE TPEX BUIOB
JAHJBIIIEH», «DKOJOTUYECKOE BUJI000pa3oBaHWe BUIOB CcUHHIY, «llomummounast
pactenui», «KamyctHo-peneunslii rTHOpuI.

O06opynoBanue: repdbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydelia NTHUI] U 3Bepeit
C MNpUMEpaMU PA3JIUYHBIX MPUCIOCOOJIEHUH, yydena NOTHUI[ U 3BEpPEM pa3HbIX BHJIOB,
repOapuu pacTeHU OIM3KUX BUJIOB, 00Pa30BABILUXCS PA3IMYHBIMU CIIOCOOAMH.

Jlabopamopnas paboma «BbiBlIeHNE U3MEHYUBOCTH Y 0COO€H OHOTO BUIA.

Jlabopamopnasa paboma «llpucnocoOneHus OpraHU3MOB U HUX OTHOCHUTEIbHAs
11e71IeCO000pa3HOCTHY.

Jlabopamopnas paboma «CpaBHEHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Maxpoasontoyus u e€ pe3ynomamel

Meronsl u3ydeHuss MakpolsBorouuu. IlaneoHTonormdyeckue MeToAbl H3YUYEHUs
sBosmonuu. [lepexoansie opmbl U (HUITOTEHETUYECKHE PSIbI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3ydeHus s3Boiouud. CpaBHeHHE (opbl U (dayHb
MaTepUKOB U OCTPOBOB. broreorpadguyeckue oomactu 3emiu. BUab-asHAEMUKH U PEITUKTHI.

OMOpHOJIOTUUECKME U CPAaBHUTEIIbHO-MOP(OJOTUYECKHE  METOJbl  M3yYEHHUS
BONMIONMU. ['eHeTHyeckre MEXaHM3Mbl JBOJIIOIMM  OHTOI€HE3a W MOSBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJOrMYHbIE W AHAJTIOTMYHBIE OpraHbl. PynumeHTapHbIe
opraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKHUE, OMOXUMUYECKUE U MaTEMaTUYECKUE
METO/bl U3YUEHHS 3BOJIOLMH. ['OMonornuHbie reHbl. COBpEMEHHBIE METObI TOCTPOEHUS
(UITOTEHETUYECKUX JICPEBHEB.

XPOMOCOMHBIE MYTallUH U 3BOJIFOLMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBWiIa) HSBOMIONMH. HeoOpaTMMOCTh  ABOJIOIUH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB YBOJIFOLUH.

Jlemoncmpayuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkensb.



Tabmuubr u  cxeMbl: «DUIOTEHETHUECKU pAll  Jowanany, «ApPXEONTEPUKCY,
«3Bepo3yoObie diepb», «Crerouedanby, «Punnodursr», «CemMeHHbIE MANOPOTHUKWY,
«buoreorpaduueckue 30Hb1 3emin», «Jpeid KoHTHHEHTOBY», «Pemuktb», «HavyanbHbie
CTaAuy SMOPUOHAIIBHOTO PAa3BUTHs TO3BOHOYHBIX KUBOTHBIX», «['OoMojornyneie u
aHaJIOTUYHbIE OpraHbly, «PyTuMeHTh», «ATaBU3MbD»Y, « XpOMOCOMHBIE HAOOPHI YeIOBEKa
W muMmiaH3e», «[aBHble HampaBiieHHs 3BOMOLMHY, «OO0mMEe 3aKOHOMEPHOCTH
ABOJIIOLIUMNY.

OO6opynoBaHue: KOJUIEKINH, TepOapuu, MyJISKA UCKOIIAEMbIX OCTaTKOB OPTaHU3MOB,
MYJISDKA  TOMOJIOTMYHBIX, AHAJIOTWYHBIX, PYAUMEHTApHBIX OPraHOB M AaTaBU3MOB,
KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoorcoenue u pazgumue HCU3HU Ha 3emie

Hayunble rUmoTe3sl NpOUCXOXKACHUS KU3HU Ha 3emuie. AOMOreHe3 U MaHCHEepMHS.
JloHay4yHbI€ PEICTABICHHUS O 3aPOXKICHUU KU3HH (KpealmoHu3M). [ unoresa mocTOSSHHOTO
CaMO03apOoKIEHUs KU3HU U €€ ompoepxkeHue onbitaMu @. Penu, JI. Cnamwtanuanu, JI.
[TacTepa. IIponcxoxaenue »xu3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE JTambl HEOpraHuyeckol sBomronuu. I[lmanerapHas (reonoruueckas)
HBOJIIOLIMA. XUMHUUYECKas 3BOJIOLUSA. AOMOTeHHBIM CHHTE3 OPraHMYEeCKUX BEIIECTB W3
Heopranndyeckux. OneiT C. Munepa u I'. FOpu. O6pa3oBanue momMepoB U3 MOHOMEPOB.
Koanepsarnaa runoreza A.M. Onapuna, runoresza nepsudHoro Oynpona J[. Xonpeiina,
reHeruueckas runotesa I'. Mémnepa. Pubosumel (T. Yek) u runoreza «mupa PHK» V.
['unGepra. @opmrpoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKHU.

HUctopusa 3emimm m Mmeronbl €€ u3yuyeHus. lIckomaemble OpPraHUYECKHE OCTATKHU.
['eoxpononoruss u €€ wmeroapl. OTHOCUTENbHAsT M aOCONIIOTHAs TIE€OXPOHOJIOTHS.
['eoxpoHoOIOrNYECKast MKajaa: 30HbL, dPbI, IEPUOJIBI, STTOXU.

Hauvanbubeie sTtanbel opranumyeckod sBostouuu. [losiBIeHHE W 3BOJIOIMA TEPBBIX
KJIETOK. DBojtouuss MeTtabonu3ma. Bo3HukHOBeHHE mnepBbIX 3KocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emiie cooOmiecTB. CTpOMAaTOIUTHI.
[IpokapuoThl U SyKapUOTHL.

[IpoucxoxaeHue -SykapuoT (cuMOMOreHe3). OBOJIIOLMOHHOE IPOUCXOXKICHHE
BUpPYCOB. IIponcxoxaeHrne MHOIOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATaNbl IBOJIIOIMHU BHICHINX pacTeHUid. OCHOBHBIE apOMOP(O3bl PACTEHHI.
Brixon pacrenuit Ha cymry. [losBieHue CIOpOBBIX PAaCTEHHW W 3aBOCBAHWME MMM CYIIU.
Cemennbie pacTtenust. [I[poucxoxk1eHne IBETKOBBIX PACTEHHM.

OcHOBHBIE 3Talbl FBOJIIOIUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(}O3bl JKUBOTHBIX.
Bennckas ¢ayna. KeMOpwuiickuii B3pbIB - MOSIBIIEHHE COBPEMEHHBIX THUIOB. llepBbie
XOpIOBbIE JKUBOTHBIE. JKW3HB B BOZE. OBOMIOLMS IO3BOHOYHBIX. lIpomcxoxaeHue
ampuoduii u pentunuil. [IpoucxoxaeHne muekonuTarommx U NTul. [IpuHIKI KITIOUYEBOTO
apomopo3za. OcBoeHre 6eCTI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHne ku3HU Ha 3emiie N0 ApaM U MEPHOJIAaM: apXeil, MpoTepo30id, Maneo3oi,
Me3030M, KaitHo30i. OOIas XapaKTepUCTHUKA KJINMaTa U TEOJOTUUYECKHX IPOIIECCOB.
[losiBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30BaHME: €r0 YCIOBHUS U
BJIMSTHUE HA ra30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHUS - IKOJIOTMYECKUE KPU3HUCHI Tpouuioro. ITpudnHe! U ciiecTBUs
MacCOBBIX BbhIMUpaHUN. COBpPEMEHHBIH HSKOJOTUYECKUH KpPHU3UC, €r0 OCOOCHHOCTH.
[IpobGsiema coxpanenus: bropasHooOpasus Ha 3emIie.



CoBpemeHHass cuCTeMa oOpraHudeckoro wmupa. IlpuHnunel KiaccuUKaUMA
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIIbl OPTaHU3MOB.

Jlemoncmpayuu

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. ITacrep, N. 1. Meunukos, A. 1. OnapuH,
JIx. Xongewn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuiel 1 cxembl: «Cxema onbiTa @. Pegu», «Cxema ombita JI. Ilactepa mo
W3YUYEHUIO camo3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpw», «3Jramnbl
HEOpPraHM4eCKOW 3Boonun», «l'eoxpononornueckas mkaina», «HavyanpHble 3Tanbl
OpraHu4eckoil spomouun», «Cxema o00pa3oBaHHs 3YKAPUOT MYTEM CHUMOHOTEHE3a»,
«Cuctema xuBoi mpuponsy, «CTpoeHue BHpyca», «ApoMopdo3bl pacTeHHID,
«Puanoputh, «OMHOKIETOYHBIE BOAOPOCIN», « MHOTOKIETOUHBIE BOJOPOCTIY, «MXN»,
«ITanmopotHukmy, «l'onoceMeHHbIe pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema
pa3BUTHUS ~ >KMBOTHOTO  MHpa», «ApoMopdo3bl  KHUBOTHBIX»,  «lIpocTeitmmey,
«KumeunononoctHeiey, «I1mockue uepBuy, «UneHucronorue», « PiOb», «36MHOBOIHBICY,
«IIpecmbikaromuecs», «lItumpy, «Mnekonuraromue», «Pa3BuTHe XU3HU B apXEHMCKOU
ape», «Pa3BuTHE )KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HU B MAJICO30MCKOU 3pE,
«Pa3BuTHE KU3HM B ME3030UCKOM 3pe», «Pa3BuTHE XKHU3HM B KAWHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OPraHMYECKOTO MUPaY.

OO6opynoBanue: repOapuy pacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIIMM HACEKOMBIX,
BJIAKHBIE MIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIMU UTJIOKOKHUX, CKEIIEThI
MO3BOHOYHBIX )KMBOTHBIX, Yy4elia MITUI] U 3BEPEH, KOJUIEKIIMA OKAMEHEIIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupmyanvuas nabopamopnasn paboma «MoaenvupoBanue onbiToB Mumepa—tOpu no
M3YUYCHHIO a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUHN B MEPBUYHOM aTMoOchepey.

Jlabopamopnas paboma «VI3ydeHue M ONMUCAHUE HUCKOMAEMBIX OCTATKOB JIPEBHUX
OPraHU3MOB).

Ilpakxmuueckas paboma «W3ydeHne 0COOCHHOCTEH CTPOEHUS PACTECHUN pa3HBIX
OT/ICTIOBY.

Ilpakxmuuecxkas paboma «V3ydeHne OCOOCHHOCTEH CTPOCHHS ITO3BOHOYHBIX
YKMBOTHBIX).

Tema 5. Ilpoucxoorcoenue uenosexa — AaHmponozeHes

Paznensl n 3anaum anTponosiorud. MeToabl aHTPOMOJIOTHH.

CraHoBIIeHME IPEACTABICHUN O MPOUCXOXKICHUM Y€JIOBEKA. PeIMTo3HbIe BO33PEHUSI.
CoBpeMEHHBIE HAYYHbIE TCOPUH.

CXO0JICTBO dYelIOBEKa C JKMBOTHBIMH. CHCTEMAaTHUECKOE IIOJIOKCHHUE 4YeJIOBEKa.
CBugeTensCcTBa CXOJCTBA YEIOBEKA C JKMUBOTHBIMHU: CPaBHUTEIIBHO-MOP(]OJIOTHUECKHUE,
sMOpuosiorudeckue, Pu3nosioro-onoxumMudeckue, nopeaeHyeckre. OTIuuns yeaoBeKka oT
KUBOTHBIX. [IpsAMOX0XKAEHHE M KOMIUIEKC CBSI3aHHBIX C HHMM NIPU3HAKOB. Pa3Butue
TFOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHUCTEMBI.

JBrwxymue cwibl (dakTophl) aHTPOMOTeHe3a: OWOJOTUYECKHUE, COIHMaIbHBIC.
CooTHoIeHne OMOJIOTHISCKUX U COITUAJIBHBIX ()aKTOPOB B aHTPOIIOIEHE3E.

OcCHOBHBIC CTaaWHd aAHTPONOTCeHe3a. PaHHHWE YeIOBEKOOOpasHbIE OOC3bSHBI
(TPOKOHCYJIBI) ¥ pAaHHUE TTOHTHJIBI - OOIIUE MPEIKU YeTOBEKOOOPA3HBIX 00€3bsTH U JIFOJICH.
ABCTpaJIONIUTEKH - JBYHOTHE NPEAKU Jrojieid. UenoBeKk yMelblii, IepBble U3rOTOBJICHUS
opyauil Tpyaa. YenoBek mpsAMOXOASIIMI M NEPBBIA BBIXOJ JItOJIEH 3a mpenenbl AQpUKy.
UYenoBek reiaenbOeprckuii - OOIIMI MPeIoK HEaHAEPTATbCKOTO YEJIOBEKa W 4YeJIOBEKa



pasymHoro. YeynoBek HeaHAEPTAIbCKUM KaK BHUJ JIOJEH XOJOAHOro Kiumara. Yenosek
pPa3syMHBIM COBPEMEHHOIO THUIA, JECHUCOBCKUW YEIIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a
npenenamu Adpuku. [laneoreneruka u majieoreHOMHUKA.

DBOJIIOLMS COBPEMEHHOT0 YesioBeka. EcTecTBEHHBIN 0TOOP B MOMYJISAIUAX YeJIOBEKa.
MyTanmonnsiii  nporiecc ¥ nonumopdusm. llomynsiuimoHHBIE BOJIHBI, Apeld TeHOB,
mMurpamnus 1 «3GQPexT ocHOBATENS B MOMYJIAIHUSIX COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue packl. [lonsitue o pace. bonbliire pacel: eBporieoniHas (eBpa3uiickas),
aBCTpaJlo-HErpouHas (PKBAaTOpUaibHAsl), MOHTOJOUAHASA (Aa3MaTCKO-aMEpUKAHCKas).
Bpems u myTu pacceneHus denoBeka 1o 1ianere. EnMHCTBO yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOSeHHOCTh YeNIOBeKa K Pa3HbIM YCIOBHSIM
OKpy>Karomien cpeapl. Biausiaue reorpadudeckoii cpeanbl u aperida reHoB Ha MOP(HOIOTHIO
U (GU3HOJIOTHIO YEIOBEKA.

MexauciuIuinHapHble MeTo/bl B (U3MYECcKON (OMOJOTUYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAA AHTPOIOJIOTUS W MAJCOAHTPONOJIOTUSl YEJIOBEUECKUX  MOMYJIALIMIA.
buocounanbHpie UCCIENOBAaHUS MPUPOIABI 4eloBeKa. lMcclieloBaHUE KO3BOJIIOIUU
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu

[Toprpetsr: Y. apsun, JI. Jluku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabmuiet 1 cxembl: «MeTOAbl aHTPOINOJOTUNY, «I'OJOBHOW MO3r YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsIHBDY, «CKEJIEeT YeI0BEeKa U CKEJIET IIMMITaH3e», « Py TuMEeHThI 1
aTaBU3MbL», «JIBMXKylIME CHJIBI AHTPONOTE€HE3a», «IBOJIOUMOHHOE APEBO YEIOBEKAY,
«ABcTpamonutek», «YenoBek ywmenslii», «YHemoBek NpAMOXOIAIH», «JleHnCcoBCKUn
yenoBek» «Heannepranbipy, «KpomanboHb, «IIpegku yenoBeka», « Tambl 3BOJTIOLUN
4YEeJI0BEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSIKH OKaMEHEJIOCTeH, MPEeIMETOB MaTepUaIbHON KYJBTYPHI
MPEAKOB 4YesloBeKa, penpoaykiuu ((ororpadun) kapTuH ¢ MHQPOJIOTUUYECKHUMH U
OMOJIEHCKIMU CIOKETaMH MTPOUCXOKICHUSI YeJIoBeKa, (poTtorpadun HaX0JOK UCKOMAEMbIX
OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKAa, MOJIeNIb Yepera YeJIOBEeKa W ueperna MIMMIIAH3E,
MOJIEb KUCTH YEJIOBEKA U KUCTH IIMMITAH3€, MOAEJH TOpPCa MPEAKOB YETIOBEKa.

Jlabopamopnas paboma «W3ydueHne 0COOCHHOCTEH CTPOCHHUs CKeleTa 4YesloBeKa,
CBSI3aHHBIX C MIPSMOXO0KICHUEM.

IIpakmuueckas paboma «I3yueHne 3KOJOTMYECKUX aAANTALMI YETOBEKAY.

Tema 6. Dxonocusi — HAyKa 0 63aUMOOMHOULEHUSX OPSAHUIMOS U HAOOP2SAHUSMEHHBIX
cucmem ¢ oKpyacaroweli cpeoot

3apoxnenue u pa3Butue 3kojorun B Tpyaax A. ['ymOonbara, K.®. Pynse, H.A.
CesepuioBa, 3. 'ekkens, A. Tencnu, B.H. CykauéBa. Pa3gensl u 3agaum sxonoruu. CBsi3b
AKOJIOTHH C IPYTUMHU HAyKaMH.

Mertons! skosoruu. [lonesie HaOMIOAEHUS. DKCIEPUMEHTHI B 9KOJIOTHUHU: IPUPOIHBIC
u jabopatopHble. MojenupoBaHue B HKOJIOTUU. MOHHUTOPUHT OKpPYXKAIOMIEH CpEIbl:
JIOKaJIbHBIA, PETHOHATIBHBIN U TI00ATHHBIN.

3HavYeHUE YKOJIOTMYECKUX 3HAHUH JJI YEJIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHUE KaK
OCHOBA CBSI3€H YenoBeUeCcTBa ¢ Npupoaor. GOpMHUpPOBAHUE BKOJIOTUUYECKON KYJIBTYPBI U
3KOJIOTUYECKOM IPaMOTHOCTH HACEJICHUSL.

Jlemoncmpayuu

[Toptpetsi: A. I'ym60asaT, K. @. Pynbe, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.



Tabmuubr u  cxembl: «Pazgensl skonorumy, «MeTtoasl skojorum», «Cxema
MOHUTOPHUHTIA OKPYKAOIIEN CPEABI.

Jlabopamopnas paboma «13yueHre METO1I0B KOJIOTUUECKUX UCCIICTOBAHUIN.

Tema 7. Opeanuszmwvl u cpeda obumanus

Okosornueckre (akTopel U 3aKOHOMEpPHOCTH uX JedctBus. Kinaccuduxanus
AKOJIOTMYECKUX (PaKTOpOB: abOMOTHYECKHE, OuoTHUYecKue, aHTpomoreHHble. OoOuue
3aKOHOMEPHOCTH JIeHCTBUSL 3Kojornyeckux (axtopoB. IlpaBuno wmuammyma (K.
HInpenrens, FO. JInbux). TonepanTHOCT. OBPpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue ¢akropel. CBeT kak skonorumueckuil axtop. [eiicTBue pasHBIX
YYaCTKOB COJHEYHOIO CHEKTpa Ha OpPraHu3Mbl. OJKOJOTMYECKHE TpPyNIbl PACTEHHN U
KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHaIbHAsA poJib cBeTa. DOTONEPUOIU3M.

Temmnepatypa kak skonorudeckuil ¢akrop. JleiicTBue TeMreparypbl Ha OpraHU3MBI.
[ToMKUIOTEpMHBIE W TOMOWOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBl.

Brnaxnocts kak skonorumdyeckuit  dakrop. [lpucmocoOneHuss pacteHuii K
NOJIEpKaHUIO0 BOoAHOro OanaHca. Knaccuukanus pacTeHMil 1O OTHOILEHUIO K BOJE.
[TpucnocoOaeHust ) KUBOTHBIX K M3MEHEHHUIO BOJTHOTO peXHUMa.

Cpenbl 0OuTaHusI OPraHU3MOB: BOAHASI, HA36MHO-BO3AYLIIHAs, IOYBEHHAsI, [NTyOUHHAs
MOANOYBEHHAsA, BHYTPUOPraHu3MeHHas. DU3NKO-XUMHUYECKUE OCOOEHHOCTH  Cpel
oOutanusa opranu3moB. [Iprucnoco0eHus OpraHu3MoB K )KH3HU B Pa3HbIX cpeaax.

buonoruyeckue putmbl. BHemHue U BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJUYHBIC
putMBl. [Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUH KU3HU.

XKusznennsie popmbl opranu3moB. [lonsTue o sxu3nenHoi popme. JKuzHeHHble POPMBI
pacTeHul: 1epeBbs, KyCTAPHUKH, KyCTAPHUUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPABBI.
XKu3zHeHHbIe (POPMBI KUBOTHBIX: THIPOOUOHTHI, FT€OOMOHTHI, a3pOOUOHTBI. OCOOEHHOCTH
CTpoeHus U 00pasa KU3HH.

buotnueckue daktopel. Buasl OHMOTHYECKMX B3aUMOJCUCTBHI: KOHKYPEHIIHS,
XUIHUYECTBO, CcHMOMO3 u ero ¢opmbl. I[lapasutusMm, Koomepanusi, MyTyajau3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaxJieOHWYEeCTBO). HeTpoduueckue B3ammoedCTBUS
(Tommueckue, popudeckue, padbpudeckre). 3HaUCHHE OMOTUYSCKUX B3aUMOJICHCTBUN IS
CYILECTBOBAHMsI OPraHU3MOB B cpejie 00uTaHus. [IpUHIINIT KOHKYPEHTHOTO UCKIIFOUEHUSI.

Jlemoncmpayuu

Tabmuiet uW  cxembl:  «Okojoruueckue  ¢akTopb», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHUE TPYMIbl >KMBOTHBIX MO OTHOIIEHHIO K CBeTy», «TemmokpoBHbIE
AKUBOTHBIE», «XO0JIOJHOKPOBHBIE ’KUBOTHBICY, « PU3NOIOTHUECKUE aJalITAllUU KUBOTHBIX),
«Cpenbl oOuTaHus OpraHu3MoB», «buonorudeckue putmb», «Ku3HeHHbIE (HOPMBI
pacteHui», « KusHeHHbIe POPMBI )KUBOTHBIX», « IKOCHCTEMA IIUPOKOJIUCTBEHHOTO JIECay,
«OKocucTeMa XBOWHOTO Jjeca», «llemu nuTanus», «XuiHUYECTBO», «llapazutuzmy,
«Konkypenmusy, «Cumouosy, «KommeHcanmzmy.

O6opynoBanue: repbapun pacTeHUH W KUBOTHBIX, MPUCTOCOOJICHHBIX K BIIMSTHUIO
Pa3IUYHBIX JKOJIOTHYECKUX (PAKTOpOB, TepOapuul CBETONIOOUBBIX, TEHEIIOOUBBHIX H
TEHEBBIHOCJIMBBIX PACTEHHUI, CBETONIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIIHBbBIC
KOMHATHBIE pAaCTeHHs, TepOapuu ¢ KOJUICKIIMH TEIUIOIIOOUBBIX, 3UMOCTOUKHX,
MOPO30YCTOMUMBBIX PACTCHHM, Yydesia ITUI] U 3Bepeid, TepOapuu paCTeHHM, OTHOCSAIITUXCS
K rurpopuraM, Kcepoputam, me30puTaM, KOMHATHBIE pACTEHHUs MAaHHBIX TPy,
KOJUIEKI[UH KUBOTHBIX, OOMTAIONINX B Pa3HbIX CpeAax, repoapuu U KOJUIEKIIMU PACTEHUN U



KUBOTHBIX, OO0JAJAIOMIMX YepTaMH MPHUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIIOBUM XU3HU, TepOapUH U KOJUIEKIIMU PACTEHUN U )KMBOTHBIX PA3IMYHBIX >KM3HEHHBIX
dbopM,  KOJJIEKUIMHM  JKMBOTHBIX, YYaCTBYIOIIMX B  Pa3IMYHBIX  OMOTHYECKHX
B3aUMOJCHCTBHSIX.

Jlabopamopnas paboma «BbisiBiIeHHE TPUCHIOCOOJICHU OPraHU3MOB K BIIMSIHUIO
CBETaY.

Jlabopamoprnas paboma «BbISIBICHHE TPUCTOCOOJCHU OPTraHU3MOB K BIIHSHHUIO
TeMIepaTypbl».

Jlabopamoprnas paboma «AHaTOMHYECKHE OCOOEHHOCTH PACTCHHUN M3 PA3HBIX MECT
OOUTaHUS.

Tema 8. Dxonozus 6udo6 u nonynrayutl

DKOJIOTUYECKUE XapaKTEPUCTUKU Tmonyysiiuu. [lomynsmusa kak Ouojiorudeckas
cucteMa. Posib HEOTHOPOIHOCTH Cpelibl, (pU3ndecKkux 0apbepoB U OCOOEHHOCTEN OHOIOTUN
BUJIOB B (OPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYypbl momyisiuid. OCHOBHbIE
MOKA3aTeNd TMOMYJISIUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pACTHAsl M IOJOBas CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTD, MUTPALIHSI.

DKoyioruyeckas CTpykrypa nomyiasiuuu. O1eHKa YMCIEHHOCTH MOMyJIsuuy. JJuHamuka
MONyJSINUU U €€ peryisuus. buotudeckuili moTteHHMan nomyiasuud. MoaenupoBaHue
TUHAMHUKU monyisiuud. KpuBble pocTa YMCIEHHOCTH TMOmysiuu. KpuBbie BBIKHMBaHUS.
Perynsiiys 4ucI€HHOCTH TOMYJISIIUN: posib (haKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIUX OT
IJIOTHOCTHU. DKOJIOTHYECKUE cTpaTeruu BUoB (T- u K-ctpaterun).

[Tonstue 00 sKojOTHUYECKO HUIllle BUAA. MectooOuTanue. MHOroMepHask MOJEIHb
skosiorndeckor Huu .M. Xatunncona. Pazmepsl sxkonornueckor Humu. [loTennmansHas
Y peaau30BaHHas HUIIIU.

Bun xak cucrema nomysisiiuid. Apeainbl BUIOB. BUAbl M UX KU3HEHHBIE CTPATErUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTU TMOBEAECHUS M MHIPAlMil KUBOTHBIX. buoliornyeckne WHBa3UU
Yy>KEpOJHBIX BUIOB.

Jlemoncmpayuu
IToptper: Ix. 1. XaTunHCOH.
Tabmuiei  ©W cXeMmbl:  «DKOJOTHYECKHE  XapaKTECPUCTUKH  TOIMYJISIIUN,

«IIpocTpancTBeHHass CTPYKTypa MOMyJsiuu», «Bo3pacTHble nmupaMuibl MOMYJISIIIUN,
«CKOpOoCTh 3aceNeHusi IMOBEPXHOCTH 3EMJIM pa3MYHbIMU OpraHuzMamun», «Mopenb
skonoruyeckor Hum Jx. M. XaTauHcoHay.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

Jlabopamopnas paboma «I1pucnocoOneHus: CeMsH PaCTEHUN K PaCCEICHUION.

Tema 9. Dxonoeus coobwecms. Ikonocuyeckue cUcmemyi.

Coo01ectBa opranu3mMoB. bruoneHos u ero ctpykrypa. CBsi3u Mexy OpraHu3MaMu B
ouoneHose.

Oxocuctema kak oOTkpbiTasg cucrema (A.J[. Tencnm). DyHKIMOHAIBHBIE OJIOKU
OpPraHHU3MOB B 9KOCHCTEME: MPOAYIIEHThI, KOHCYMEHTBI, peAyLeHTHI. Tpodudeckue ypoBHH.
Tpoduueckne nenu u ceru. Abuormyeckue OJ0OKM dKocucteM. [louBbl W Wbl B
sKkocucreMax. KpyroBopoT BEHIECTB M IOTOK SHEPTHH B 3KOCHCTEME.

OcCHOBHBIE TIOKa3aTeau »HKOCHUCTEMBbl. brnomacca W NpOAyKUMs. ODKOJOTMYECKHE
MUpaMubl YUCEN, OMOMACChl U SHEPTHUU.



HampaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cyKieccuu. llepBuunHbie u
BTOPUYHBIE CYKIECCUU W UX NPUUYMUHBI. AHTPOIOT€HHbIE BO3JCHCTBUS Ha CYKIIECCHH.
KnumakcHoe coobmiectBo. buopaznooOpasue 1 MoJHOTa KPyroBOpOTa BEILIECTB - OCHOBA
YCTOWYMBOCTH COOOIIECTB.

[IpupoHbIe SKOCUCTEMBI.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3’kocucTtema. ArpoueHo3. Paszmnums Mexay
AHTPOMOTEHHBIMU U PUPOJHBIMU FIKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoxackas ¢uopa u
¢dayna. CuHaHTpONH3AIUS TOPOJCKON (hayHbl. bromornyeckoe u X031l CTBEHHOE 3HAYCHUE
arpoO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHHUS OCHOBHBIX B3aWMOJEWUCTBUN OPTraHU3MOB B
skocucTteMax. IlepeHOC HSHEpruM W BEIIECTB MEXAY CMEXKHBIMH SKOCHCTEMAaMH.
VYCcTOMYUBOCTh OPraHU3MOB, TMOMYJSILMA M DKOCHCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JCUCTBUM.

MeTo10510THs MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCUCTEM.

Jlemoncmpayuu

[Toptpet: A. Ix. Tencnu.

Tabmuupbr u cxembl: «CTpykTypa OuOIIEHO3a», «IKOCHUCTEMA IIUPOKOJIUCTBEHHOTO
jecay, «OJKocucTeMa XBOWHOro jseca», «DOyHKIHOHAIbHBIE TPYIIbl OPraHU3MOB B
skocucrteMe», «KpyroBopor BemiecTB B 3kocucteMey, «llemum nuranus (macTOMILHAS,
JNETpUTHAS)», «DKOJOTHYECKas NupamMuaa 4Hcel», «IKOJOTHYecKas nupamuaa
OromMacchl», « DKOJIOru4ecKas nupamuaa sHeprumny», «O0pazosanue 0onotay», «lleppuunas
cykueccus», «BoccraHoBieHue neca nocie noxapa», « Jkocuctema 03epay, «ArporeHos,
«KpyroBopoT BeliecTB 1 NOTOK SHEPTUU B arporieHo3e», «lIpumepsr ypooskocucTem».

O06opynoBanue: repOapun pacTEHUM, KOJJIEKIITUHM HACEKOMBIX, Uydelia MTUI] U 3Bepei,
repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJEIIb SKOCUCTEMBI.

Ipakxmuueckas paboma «VI3yuenue u onucaHue ypoo3KOCUCTEMBD.

Jlabopamopnasa  paboma  «U3ydyeHune pa3HOOOpa3usi  MEJIKMX  IOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HbIX 3KOCUCTEMAX ).

IOxckypcus « IKCKypCHsi B THTTMYHBIN OMoreorieHo3 (B 1yOpaBy, Oepe3HsiK, ebHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIN JIyT, 03€PO, O0JI0TO)».

IKekypcus « IKCKYpCHs B arpOIKOCUCTEMY (Ha T0JI€ WJIA B TETUTMYHOE XO3SMCTBO)».

Tema 10. Buocgepa — enobanvHas sxocucmema

buocdepa - obuiennanerapHas 00004uka 3eMiid, Ie CYIeCTBYET WIH CYIIeCTBOBaIa
KU3Hb. Pa3Butue mnpeacraBieHuii o Ouochepe B Tpymax . 3iocca. Yuenue B.M.
Bepnaackoro o 6uochepe. Obnactu 6mochepsl u e€ coctan. JKuBoe BemiecTBo ouochepsl
U ero (QyHKIIHH.

3aKOHOMEpPHOCTH  cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ100aIbHOM dKOCHCTEMBI. /[[nHaMuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTs
1 OMOTEOXUMHYECKHE IUKJIIBI (YTaeposa, a3oTa). PUTMudHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh Onocdepnl. Ilonstue o O6mome. OCHOBHbIE OMOMBI CyIIM: TYHIpA,
XBOMHBIE JIeCa, CMEIIAHHbIE W IIUPOKOJIUCTBEHHBIE JIeCa, CTENHU, CABAHHBI, IYCTHIHU,
TPOMHYECKHE JIeca, BRBICOKOTOPbs. Kiumar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIITH.

CtpykTypa W (YHKIHS >KUBBIX CHUCTEM, OIIEHKAa MX PECYpCHOTO MOTEHIMalIa W
Oonoc@epHbIX PYHKIUH.



Jlemoncmpayuu

[Toptpetsl: B. N. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emum», «KpyroBopor aszora B Hpupoae»,
«KpyroBopoT yriiepoaa B npupoze», «KpyroBopot kuciopoaa B mpupoje», «Kpyrosopor
BOABl B mpupone», «OcHOBHble OuMOMBI cymun», «KinuMmaruueckue mosica 3eMiany,
«Tynnpa», «Taiiray, «Cwmemanueii Jnec», «lllupokonuctBenusiit nec», «Cremnby,
«CaBanHay, «IlycTeHa», « Tponuyeckuii aec.

OO6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. HYenosek u oxpyacarowas cpeoa

DKOJIOTHUECKHE KPU3UCHl W WX TPHYMHBIL. BosnmelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3YyIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHHe BOAHOU cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne mnouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpPOIIOTEHHOE BO3ACHCTBHE HA PACTUTEIBHBIA M KUBOTHBIM wmup. OxpaHa
PaCTUTEIIBHOTO W KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIUIIBI OXpaHbl Npupoabl. KpacHbie
kauru. Ocobo oxpansiembie npupojnbie Tepputopun (OOIIT). boranuueckue caabl U
300JI0TUYECKUE TTApKH.

OCHOBHBIE TPUHUMUIIBI YCTOMYMBOIO Pa3BUTUS YEIOBEUYECTBA U  IPUPOJIBIL.
ParimonansHO€ MPUPOAOINOIL30BAaHUE M COXpaHEHUE OMOJOTHYECKOTO pa3zHooOpaszus
3emau. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX KOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3HCa U €ro BEPOSITHBIEC MOCIIECTBHUS.

Pa3BuTHEe METO0B MOHUTOPHUHTA PA3BUTHSI OTIACHBIX TEXHOT'C€HHBIX MPOIECCOB.

Jlemoncmpayuu

Tabnuiel M cxeMbl: «3arpsisHeHUE aTtMocdepbl», «3arpsi3HeHue TuaApocheps,
«3arpsizHeHue TouBbl», «llapHukoBbIl 3ddexT», «Ocodo oxpaHseMble MNPUPOIHBIC
TeppuTopuny, «Moaenu ynpaBiasieMOro MUPay.

Ob6opynoBanue: (ororpaduu OXpaHsIEMbIX PACTCHUN U KMBOTHBIX KpacHoil KHHUTH
Poccutickon ®enepanuu, KpacHol KHUTHM peruoHa.

Inanupyemvle pesyromamsl 0c80eHUs YieOHO20 npeomema

Jluunocmmvwle pe3yromamoi

B cTpykType JHUYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS MPOrpaMMbl IO OHOJIOTHH
BBIZICJICHBl  CIEAYIOIIME COCTABIIAIONIME: OCO3HAHUE OOYyYalolMMHUCI POCCUHCKOU
rPaXXJaHCKONW HJIEHTUYHOCTH — TOTOBHOCTM K CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPECIICHUIO, HAIMYME MOTUBALIMM K OOYYEHHIO OHOJIOTHH, LeJIECHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUWW JHMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
HMCTOPUUYECKHUX TPAIUILIMNA Pa3BUTHs OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBATHCS B CBOCH JIEATETBHOCTH I[EHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMH, TMPUCYIIUMH CHCTEME OWOJOTHYECKOTO  OOpa3OBaHUS, HaTUYHE
MPaBOCO3HAHUSL DKOJOTUYECKOW KYJIbTYphl, CIIOCOOHOCTH CTaBUTh I M CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI MO OHWOJOTUU JOCTUTAIOTCS B
€JIMHCTBE Y4e€OHON M BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJIbTYPHBIMM, MCTOPUYECKMMM M  JAYyXOBHO-HPaBCTBEHHBIMU



LEHHOCTSIMU, IPUHSATHIMU B 00111€CTBE TPABUIIAMHU U HOPMaMHU MOBEACHUS U CIOCOOCTBYIOT
npoleccaM CaMOIO3HaHUs, CaMOBOCIIMTAHUSI W CaMOpPa3BUTHUS, Pa3BUTUS BHYTPEHHEU
NO3ULINY JINYHOCTH, TATPUOTU3MA U YBAKECHHS K 3AKOHY U MIPABOIIOPSAIKY, YEIIOBEKY TpyJa
U CTaplieMy MOKOJIEHUI0, B3aUMHOTO YBa)KEHHsI, OEPEKHOTO0 OTHOIICHUS K KYJIbTYPHOMY
HACJIEAUIO U TPAIULIHSIM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickoit denepannn, mpupoae
Y OKPYJKAIOIIEH cpeae.

JImaHOCTHBIE pe3yJbTaThl OCBOSHUS Yy4eOHOTro mpeameTa «bHONOTHS) TOJKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIOCOOHOCTh  OOydYalOIMXCA  PYKOBOACTBOBATHCS
c(hOopMHUPOBAHHOW BHYTPEHHEH MO3UITMEH TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAIIHMN,
MMO3UTHUBHBIX BHYTPEHHUX YyOEKIEHUN, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMbITA U OIbITa JACSATEILHOCTH B
MPOLIECCE PEATU3ALMNA OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOW ACATEIBHOCTH, B TOM
YUCJIE B YACTU:

1) epascoanckoeo socnumanus:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW TMO3UIUU OOYydYalOMIerocsi Kak AaKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)X€HHWE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAECATEIBHOCTU MpPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEJIbHBIX 3aJ1a4, BBINOJIHEHUU OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISATh COOCTBEHHYIO IMO3UIIMI0O 1O OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE Y4YMUTHIBAaTh B CBOUX JCHUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEM C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS YYCOHBIX,
MMO3HABATEJbHBIX M HCCIEN0BATEIbCKUX 3a7ay, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHHIO
OTIMOHEHTOB MPHU O0CYKJIEHUU CITIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) nampuomuyecko2o 60CNUMAaHuUs:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HWJIEHTUYHOCTU, MATPUOTU3MA,
YBaXXEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH Iepen PonnHoi, ropaoctu 3a cBOu
Kpaii, CBOXO PoMHy, CBOM SA3BIK U KYJIBTYPY, IPOLUIOE U HACTOSALIEE MHOTOHAITMOHATIBHOTO
Hapona Poccuu;

IIEHHOCTHOE OTHOIIICGHWE K TMPUPOAHOMY HACICIUIO M TMaMSITHUKAM MPUPOJIBI,
JTOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CITIOCOOHOCTh OIICHWBATh BKJIQJ POCCUMCKUX YYEHBIX B CTAHOBJIEHHUE M Pa3BUTHE
OWonoTMY, TOHMMAaHUSl 3HAYEHUs OWOJIOTMHM B TO3HAHWM 3aKOHOB TPHUPOJBI, B >KH3HU
YeJIOBEKa M COBPEMEHHOTO 00IIEeCTBa;

uaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CiHyKeHH0 u 3ammre OTtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y;

3) OYX08HO-HPABCMBEHHO20 BOCHUMAHUSL!

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh ~ OIIEHHUBATh CHUTYyallMl0 U TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJMTENISAM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS IIEHHOCTEH CEMEHHON >XHM3HU B COOTBETCTBUHM C TPaJAUIUSIMHU
HapoaoB Poccuu;

4) sacmemuuecko2o 60CNUMAHUSL.

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas OCTETHKY OBITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIICCTBEHHBIX OTHOIIICHU;

MMOHUMAaHUE YMOIMOHATILHOTO BO3JIEHCTBUS KUBOW TIPUPOBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHHUIO B Pa3HBIX BHAAX UCKYCCTBA, CTPEMJICHHUE TIPOSBIISTH
KadecTBa TBOPUYECKOM JINIHOCTH;

5) @usuuecrkozo eocnumanus, popmuposanus Kyiomypvl 300p08bsL U IMOYUOHATLHOLO
bnazononyuusi:

NOHUMaHUE WM peanu3alds 30pOoBOr0 M 0Oe30macHoro obpasza >KU3HH (310pOBOE
MUTaHue, COOJIIOJICHUE TUTUEHWYECKUX MpaBUI U HOPM, COQIAHCUPOBAHHBIN PEXKUM
3aHATHH U OTIbIXA, pEryJsipHas u3ndyeckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IEHHOCTH TPaBWJI WHAWBUAYATLHOTO W KOJIJICKTHBHOTO 0O€301acHOTO
MTOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTOJCH;

OCO3HaHME MOCIACACTBUN U HETIPUATHSI BPEIHBIX MTPUBBIYEK (YITOTPEOICHHUS aIKOTOJIS,
HapKOTUKOB, KypEeHHUS);

6) mpy0og8o2o 6ocnumaHusL:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTEepCTBa, TPYI0JIO0HE;

FOTOBHOCTh K AaKTUBHOW JCATCIBHOCTA TEXHOJOTMYECKOM M  COILMAIbHOMU
HaIpaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH M  CaMOCTOSITEIBHO
BBITIOJTHSATH TaKyIO JEATCIIbHOCTD;

UHTEpPEC K pasnuyHbiM cepaMm mpodecCHOHATLHON NeATebHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOP Oymymiell mpodeccun U peann3oBbIBaTH COOCTBEHHBIC
KU3HCHHBIC TUTaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOPA30BaHUIO HA MPOTSHKCHHUH
BCEM KU3HU,

7) 9KONI02UYECK020 80CNUMAHUSL:

9KOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK WCTOYHHWKY KM3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHNUE YPOBHS SKOJOTHYCCKOHN KYJIBTYPBI: MPUOOPETEHUE OIBITA TUTAHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOYKHBIX ITOCJICICTBHH JIJIS1 OKPYIKAIOIIEH CPEJIbI;

OCO3HaHME TI100aTFHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U ITyTeH MX PEIICHHUS,

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU H3YYCHUH OWOJOTUW 3HAHUS U
YMEHUS TIPH PEIICHUH TPOOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOIONOIH30BAHUEM
(coOroieHue MpaBWII IOBEICHUSI B IPUPOJIE, HAMTPABICHHBIX HA COXPAHEHUE PABHOBECHS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPHUATHE NEHUCTBUH, MPUHOCAIINX BPEI OKPYKAOIIEH NPUPOIHON CpeLeE,
yMEHUe MPOTHO3UPOBAThH HEeOJIaronpusTHHIE HKOJIOTUYECKHE MIOCJIC/ICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;



HaJM4YUe Pa3BUTOTO IKOJOTMYECKOIO MBIIIJIEHUS, SKOJIOTUYECKOW KYJIbTYpPhI, OMbITA
NEATEIBHOCTH DSKOJIOTMYECKOM HAIPaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTbCS HMH B
MO3HABATEIbHOM, KOMMYHHKAaTUBHON M COLIMATIBHON NMPAKTUKE, TOTOBHOCTH K y4acTHUIO B
NPAKTHYECKOMN AEATEIbHOCTU SKOJIOTHUECKON HAIIPABICHHOCTH;

8) yennocmu HayyHO20 NOZHAHUA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAayKd M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYP,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHME S3BIKOBOM M  YUTATENbCKOM KYJbTYpbl KakK CpEICTBa
B3aUMOJICUCTBUS MEXAY JIOJbMU U TO3HAHUS MUPA;

MOHMMAaHUE CIeU(PUKU OUOJIOTUU KaK HayKd, OCO3HaHMs €€ poiu B (POPMUPOBAHUU
paIOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JAaHUU LEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’KalollleM MHUpE Kak O E€IUHCTBE NPHUPOJbI, YeJOBEKa M 00IIecTBa, B MO3HAHUU
IIPUPOJIHBIX 3aKOHOMEPHOCTEH U peIIeHUHU POOIEM COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOeX1EHHOCTh B 3HAUMMOCTH OHMOJOTHMU Ul COBPEMEHHOW IMBHJIM3ALMU:
o0ecrie4eHrss HOBOTO YPOBHS pa3BUTHUA MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTMH, CHOCOOHBIX pEeIlaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS UYEJIOBEUECTBA,
MOMCKa IMyTeH BBIX0J1a U3 INI0OATBHBIX YKOJIOTUYECKUX MPOOJIeM U obecrieueH s nepexoaa
K YCTOMYMBOMY pa3BUTHUIO, PAlMOHAIILHOMY HCIOJb30BAaHUIO MPUPOJHBIX PECYPCOB U
(OpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHMM B IEJSIX IMOBBILICHUS
o0IIel  KyJIbTypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIMOHAJIBHOM rpaMOTHOCTH 00yJaroumxcsi, popMupyeMon npu U3y4eHUu OUOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTHM MCIOJIb30BaTh MOJIy4aeMble 3HAHUS ISl aHAIW3a U OOBSICHEHUS SIBJICHUN
OKpY>KaIoIIer0 MUpa U MPOUCXOAAIIUX B HEM U3MEHEHU, yMEHHE JeslaTh 000CHOBAHHBIE
3aKJIFOUEHUSI HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 MOTYyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS AJISl PEIICHUs
npo0JieM B peasIbHBIX )KU3HEHHBIX CUTYAlIUX;

OCO3HAaHHUE LICHHOCTU HAYYHOM JIE€ATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISTh IPOEKTHYO
Y UCCJIEI0OBATENbCKYIO I€ATEIbHOCTh UHANBUIAYAIBHO U B TPYIIIIE;

TOTOBHOCTbh M CHOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO U caMO00pa30BaHUIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUU MO OMOJOTMU B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEOHOCTIIMU.

B mpomecce mocTmkeHHS JTUYHOCTHBIX PE3YJBTATOB OCBOCHHS OOYYarOIIMMUCS
MporpaMMbl  CpeHero o001ero oOpa3oBaHus Yy OOyYalOIIUXCS COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEAOIaralomuii copMUpOBaHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE HSMOIMOHAIHHOE
COCTOSIHME, BUJIETh HAMPABIICHUS PA3BUTHS COOCTBEHHOUN SMOIMOHAIBHOU Chephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS,  BKIIOYAIOIIETO  CAaMOKOHTPOJIb, YMEHHE  MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEIECHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOITMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTUBAILUY, BKIIIOYAIOLIEH CTPEMIICHUE K JOCTHKECHUIO LU U YCIIEXY,
ONTUMU3M, HHULIUATUBHOCTb, YMEHUE IEUCTBOBATH, UCXOA U3 CBOMX BO3MOXXHOCTEH;

AMIATHH, BKJIIOYAIOIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIILHOE COCTOSIHUE APYTHUX,
YUUTBIBaTh €r0 IMpPHU OCYIIECTBICHUM KOMMYHHMKAIMH, CIIOCOOHOCTb K COYYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

Memanpeomemuvie pezyrbmamol

MertanpeameTHbie  pe3yibTaThl OCBOCHHsS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT:  3HauWMble [  (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOYyYArOIMIMXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIleHay4YHble TOHSTHS, OTpa)Karollue
LEJIOCTHOCTh Hay4YHOUM KapTUHBI MUpA U clieUU(PUKY METOI0B O3HAHUS, UCTIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SIBJICHHE, MIPOLIECC, CUCTEMA, HAYUHBIN (akT,
IOPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEJOBaHHE, HaOJIOJIEHUE,
U3MEpEHHe, HKCHEpPUMEHT M  JApYyTue); yHUBEpCaJbHblE  Yy4yeOHblE  JEHCTBUS
(mo3HaBaTenpHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), 0OecneunBarouue popMupoBaHue
(GYHKIIMOHATBFHOW TPAMOTHOCTH M COLMATBHON KOMITETEHITH 00yUYaIOIUXCs; CIOCOOHOCTD
00y4Jaromuxcsi MCIOJb30BaTh OCBOCHHBIE MEXIUCHIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HaHUA U YHUBEPCAIbHbBIE YdeOHbIC TEHCTBUS B MO3HABATEIFHON U COIMATLHON MTPAKTHKE.

B pe3ynbraTe u3zyueHuss OMOJOTHM Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHUs Yy
oOyuatomierocss OyayT chopMHUpOBaHBI MO3HABATEIbHBIE YHUBEpPCAJIbHbIC YUueOHBIE
JACHCTBUS,, KOMMYHHKAaTUBHBIE YHUBEpCaJbHbIC YydeOHBbIC MACHCTBHS, PETYISTUBHbBIC
yYHUBEpCaIbHbIC yUeOHBIE IEUCTBUSA, COBMECTHAS JESTEIBHOCTD.

MeTtanpeamMeTHbIe pe3ysIbTaThl OCBOCHUS IPOrpaMMBbl CPETHETO 00IIEro 00pa3oBaHMs
JOJKHBI OTPaXKaTh:

Osnaodenue yHUBEpCAnbHbIMU Y4eOHbIMU NOZHABAMENbHBIMU OCUCTNGUAMIL:

1) bazosvie n0cuueckue oeticmsusi:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyalIM3UpOBaTh NpodiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOSGHWUHU 3HAHWUW MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a,
CUHTE3a, CPaBHEHHMsI, KiaccuuKanuu, o000IIEeHHs), pACKPBIBATh CMbBICT OMOJOTHUYECKHUX
NOHATHI (BBIACISATh WX XapaKTepHbIe NPU3HAKH, YCTAHABIWBATH CBSI3U C JIPYTHMH
MIOHSATUSIMU );

OTIPEETIATh LEH ACATEIHbHOCTH, 3a/aBas mapaMeTpbl U KPUTEPUU UX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTH C IIOCTaBICHHBIMH LIEISMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATUS 711 00bACHEHHS (AKTOB U SBJICHUM >KUBOU
MPUPOJIBL;

CTPOUTH JIOTMYECKHUE PACCYXKICHUS (MHIAYKTHBHBIC, JCAYKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W NPOTHUBOPEUYMS B  PACCMAaTPUBAEMBIX  SIBJICHMSIX,
(bopMyIHpOBaTh BHIBOBI M 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPECTBA JIsl IPEICTABICHUS CYIIIECTBEHHBIX CBA3CH
Y OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHUBOPEUUN Pa3HOTO
pOJia, BBISBIICHHBIX B PAa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;



pa3pabaThiBaTh IUJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHalM3a MMEIOUIUXCS
MaTepHaIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JESTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISIM,
OLICHUBATh PUCKHU MOCIIEICTBUM JEATETLHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSIX PEATbHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) bazosvle uccredosamenvbcKue 0eucmeus:

BIIQJICTh HAaBBIKAMHU y4eOHO-MCCIIEIOBATEILCKOH ¢ TIPOSKTHOW JIEITEIbHOCTH,
HaBBIKAMH pa3pernieHuss mpooaeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MMOMCKY METOJIOB pEIICHUS MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO Pa3UYHBIX METOJ/IOB
MTO3HAHMSI,

UCIIOJIb30BaTh PA3IMYHbIC BUIbI JACSTEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
HMHTEPIpETALNH, TPEOOPa30BaAHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAITUSIX, B TOM YHUCIIE IPU
CO3/IaHUU YYEOHBIX U COLIMAIIbHBIX MPOECKTOB;

dbopMHpOBaTh HAyYHBIH THUI MBIIUICHHUS, BJAJIETh HAY4YHOW TEPMHUHOJIOTUECH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMU;

CTaBUTH U HOPMYIMPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BATEIBHOMN JIEATEILHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYHUHHO-CIICJICTBCHHBIE CBSI3UW W aKTYaJM3WPOBATh 3a/1ady, BHIIBUTATH
runoTe3y e€ penieHus, HaXOAUTh apTyYMEHTHI IS JTOKa3aTeIbCTBAa CBOUX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJAC PEIICHUS 3aJadydl pPe3ybTaThl, KPUTHUCCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;,

OCYIIECTBIISITh 1IeJICHATIPABICHHBIN MMOMCK MEPEHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
poheCCHOHAIIBHYIO CPEIy;

yMETh TIEPEHOCUTHh 3HAHUSA B TIO3HABATEIbHYI0 U TMPAKTUYECKYI0 001acTH
KUZHENIEATECIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTMHAIBHBIE TTOJXO/bl U PEIICHUS, CTaBUTh
MPOOJIEMBI U 33/1a49H, IOMTyCKAOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) paboma ¢ unopmayuei:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHUKAX HMHPOpMaMK (TEKCTe Y4eOHOro
MOCOOHs, HAYYHO-TIOMYJISIPHON JTUTEpaType, OMOJIOTHYECKUX CIIOBApPSX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3aX JaHHBIX, B IHTepHETE), aHAMM3UPOBaTh HHPOPMAIIHIO Pa3IMYHBIX
BUJIOB W (OpPM TIPEICTaBIICHUS, KPUTHYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HEMIPOTHBOPEUYNBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSATHh PA3IUYHBIC METOJIbI MPHU TMOUCKE U 0TOOpe
Oouonornyeckor nHMOpPMAITU, HEOOXOTUMOM JIJIsl BBITIOJHEHUS YUeOHbBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS UH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPYy AaKTUBHOTO WCIOJB30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeAcTaBiICHUS OHWOJIOTHYECKOM
uHpopmaiuu (cxembl, rpadyKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTOE);



UCIOJIb30BaTh HAYUYHBIN S3bIK B KAYECTBE CPEACTBa Mpu padboTe ¢ OMOJIOTHYECKOU
uHpopMaIMel: MPUMEHATh XHUMHYECKUEe, (U3MYECKUe M MaTeMaTUYeCKHe 3HAKU U
CUMBOJIBI, (OpMyJIbl, aOOpeBUATYPY, HOMEHKIATYPY, UCIOJIb30BaTh U MPEoOpPa30BbIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJaJIeTh HABbIKAMM pACIIO3HABAaHUS W 3alllUThl WMH(OpMauu, WHOOPMAIMOHHON
0€30MacHOCTH JTMYHOCTH.

Osnadenue yHugepcanbHblMu KOMMYHUKAMUBHIMU OeUCMBUAMU.

1) obwenue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cdepax KU3HU, aKTUBHO yYacTBOBATh B
JIMAJIorTe WIK AUCKYCCHUU MO CYIIECTBY OOCYXIaeMOM TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CY>KJICHUSI OTHOCHUTEJILHO BBIMOJHEHUS MpeajiaraeMor 3a/auu, YUUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMKI IPYTrUX YYACTHUKOB JUAJIOTa WA TUCKYCCHUU);

pacno3HaBaTh HeBepOaJbHbIE CPEICTBA OOIICHMS, TOHUMATh 3HAYEHUE COLIMAJIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTyallud, yMETh CMsT4atrh
KOH(JIUKTBI U BECTU TIEPETOBOPHIL;

BJIQ/ICTh PA3JIMYHBIMU CTIOCOOAMU OOIIIEHUS ¥ B3aUMOICHCTBUS, IOHUMATh HAMEPEHHUSI
JIPYTUX JIIOJIEH, MPOSBISATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU
dbopme popMyIHpPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coemecmHas 0essmenbHOCmb.

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIIECTBA KOMAaH/IHOW M WHIWBUAYAJIbHOU paOOTHI
MPU PEIICHUU OMOJIOTUYECKOU MPOOIeMbl, 000OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUU YUeOHOM 3a1a4H;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUIN ¢ yUETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEMN Ka)KJIOT0 YiI€HAa KOJUIEKTHUBA;

IPUHUMATh LEJIU COBMECTHOM IEATEIbHOCTHU, OPraHU30BBIBATh U KOOPJIUHHPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIIATh IJIaH JEHUCTBUN, PACIIPENEIISITh POJIA C YUETOM
MHEHUN YYaCTHUKOB, O0CYK/IaTh PE3yIbTaThl COBMECTHOM padOTHI;

OIICHMBATh KAa4YECTBO CBOEr0 BKJIAJla M KaXJIOr0 Yy4YaCTHHKA KOMAaHJIbI B OOIIHiA
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OIIEHUBATh UJICH C MO3UIIMHA HOBU3HBI, OPUTMHATIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIIECTBIIATh MO3UTHUBHOE CTPATETHYECKOE IMOBEICHHE B PA3IUYHBIX CHUTYaIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATHUBHBIM.

OsnadeHue yHUBepcanbHblMU pe2yisimueHblMU OetCmMEUIMU:

1) camoopeanuzayus:

UCIIOJIb30BaTh OWMOJIOTUYECKUE 3HAHUS JJISl BBISBJICHHUS MPOOJEM W HX PEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYAIIUSX;

BHIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHWUN IIEJICBBIC M CMBICIIOBBIC YCTAaHOBKH B
CBOUX JICUCTBUSAX U MOCTYIKAX MO OTHOIIEHUIO K KMBOM MPUPOJAE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO  OCYILUECTBJISITh ~ MO3HABATENIbHYI  JCSTEIbHOCTh,  BBISBIISIThH
mpoOJeMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH PELICHUS MPOoOJIeMbl C Yy4ETOM HMEIOLIUXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPENOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUMN;

JieJlaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTb 32
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW JPYAMIMUA B Pa3HBIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) camoxoHmpons:

JaBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB LEIAM;

BJA/IeTh HAaBBIKAMM IIO3HABATEJIIBHON pEeQUIEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUMU, UCIIOIb30BATh
npuémbl peIeKCUu AJIs OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS [10 UX CHUKEHMUIO;

IPUHUMATh MOTHUBBI U aPTYMEHTBHI IPYTUX IPHU aHAIM3€E PE3YJIbTaTOB IEATEIbHOCTH;

3) npunamue ceds u Opyeux:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI M APTYMEHTBI IPYTHUX IIPU aHAJIM3E PE3YJIbTATOB ACATEIBHOCTH;

MPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKaA.

lIpeomemmusie pe3ynomamol

1) chopMuUpOBaHHOCTH 3HAHHUM O MECTE M POJIH OMOJIOTHH B CUCTEME HayYHOTO 3HAHUS,
(YHKIIMOHATLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS] )KU3HEHHBIX TIPOOJIeM;

2) chOpMHPOBAHHOCTb YMCHHS pacKpbIBaTh COACPIKAHHE OCHOBOIOJATAOIIMX
OMOJIOTHYECKUX TEPMHUHOB M TIOHATHH: >KU3Hb, KJIETKa, TKaHb, OpraH, OpraHW3M, BH],
MOMyYJISALKS, DSKOCHUCTEeMa, OWoleH03, Ouocdepa; merabonusM (0OMEH BEIIECTB U
MpEBpAIICHUE DHEPIHH), TOMEOoCcTa3 (CaMOperymsiusa), OMocuHTe3 Oelika, CTPYKTypHas
OpraHu3alysl KUBBIX CHUCTEM, JTUCKPETHOCTh, CaMOPETYJISIHs, CaMOBOCIPOU3BEICHUE
(penpoayKius ), HaCAECTBEHHOCTh, U3MEHYUBOCTh, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIus;

3) chopMUPOBAHHOCTh YMEHHUSI PACKpPBIBaTh COJEPIKAHUE OCHOBOIOJIATAFOIINX
OMOJIOTHYECKUX TEOPUH M THUIOTE3. KJICTOYHOW, XPOMOCOMHOM, MYyTaIllMOHHOM,
ABOJIIOIIMOHHOM, MPOUCXOXKICHUS KU3HHU U YEJIOBEKA;

4) chopMHUPOBAaHHOCTh YMEHHUS PACKpPbIBaTh OCHOBOIIOJArarolue OHUOJOTHYECKUE
3akoHbI U 3akoHOMepHOocTH (I'. Menaens, T. Moprana, H.. BaBuioa, 3. I'ekkeins, O.
Mromnepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAM;

5) mpuoOpeTeHre OmbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO TO3HAHUS,
UCIIOJIb3YeMBbIX B OWOJIOTHU: HAONIOACHUS W OMHCAHUS YKUBBIX CHCTEM, MPOIECCOB U
SBJICHUM; OpPTaHM3alldd W TPOBENCHUS OWOJIOTHYECKOTO JKCIEPUMEHTA, BBIIBIIKCHHUS
TUTOTE3, BBISIBICHUS 3aBUCHUMOCTA MEXIY HCCIEAYEMBIMU BETUYMHAMHU, OOBSCHEHUS
MOJIYUYEHHBIX PE3YJIbTaTOB U (POPMYJUPOBAHUS BBIBOJOB C MCIOJIB30BAHUEM HAyYHBIX
MOHSTHM, TEOPUM U 3aKOHOB;



6) chopMUPOBAHHOCTH YMEHUS BBIACIATH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK
OPOKAapUOT W DJYKApUOT; OOHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJOB,
OMOreoIeHO30B U HKOCUCTEM; OCOOEHHOCTH IMPOIIECCOB OOMEHA BEIIECTB U MPEBpaICHUS
SHEPrUM B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO U DHEPreTHueckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHUS, pa3BUTUS U  Pa3MHOKCHMS,
WHANBUAYAIbHOTO pa3BUTHUS oOpraHu3ma (OHTOTeHe3a), OOpbOBl 3a CyIIECTBOBaHUE,
€CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUs, MPUCIOCOOICHHOCTH OPraHu3MOB K Cpefe
oOUTaHUsl, BIUSHUS KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX
CBOEH MECTHOCTHU, KPYTOBOPOTA BEIIECTB U MPEBPAICHHE SHEPTUHU B Onocdepe;

7) chOpMHUPOBAHHOCTh YMEHUS MPUMEHSTH IMOIYYEHHBIC 3HAHUS IS OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SBJIICHWMA, IJIi TPUHATHAS TPAKTUYCCKUX PEIICHUN B
MTOBCEHEBHOM KU3HM C LIEJIbI0 00eCTIeUeHHs] 0€30IIaCHOCTH CBOETO 3J0POBbS U 370POBBS
OKPYKAaIOIIUX JIIOACH, COONIOACHUS 3I0pOBOrOo 00pas3a JKU3HU, HOPM TI'PAMOTHOTO
MOBEJICHUSI B  OKPYXKaIOIIeW TMPUPOJHON  cpele; TMOHUMaHuE HEOoOXOIUMOCTU
UCIIOJIb30BAHUSL  JIOCTMDKEHHM COBPEMEHHOW OWOJIOTMM W OMOTEXHOJIOTHM  JJis
PalMOHAIBHOTO NPUPOJONOJIb30BAHHUS;

8) chopMHUPOBAHHOCT, YMEHHUS pelniaTh OWOJOTUYECKHE 3a7auyd, COCTaBISTh
T€HOTUIIMYECKUE CXEMbI CKPEIIMBAaHUS ISl Pa3HbIX TUIIOB HACJIEAOBAHUS MPHU3HAKOB Y
OpraHU3MOB, COCTABIISITH CXEMbI MEPEHOCAa BEUIECTB M HEPTrUU B 3KOCUCTEMAX (Lenu
MUTAHUS, TUIIEBBIC CETH);

9) chopMUpPOBAHHOCTH  yMEHUH  KPUTUYECKH  OLIEHMBATh  MH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHMsl, BKJIIOYAIOLIYIO TICEBJOHAYYHBIE 3HAHMS W3 Pa3IMYHBIX
MCTOYHHUKOB (CpelcTBa MaccoBOMl uWH(pOpMalMU, HAyYHO-TOMYJISIPHBIE MaTEpHAaJIbl);
WHTEPIPETUPOBATh ITUUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUM B OHOJIOTHH,
MEIUIMHE, OUMOTEXHOJIOTHMH; paccMaTpUBaTh IJIOOANbHBIE 3KOJOTMYECKHE MPOOIEeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

10) chopMHUpOBAaHHOCTh YMEHHI CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC
COOOIICHUSI HAa OCHOBE OHMOJIOTMYECKOW HH(POPMAIUU W3 HECKOJbKMX HCTOYHUKOB,
IPaMOTHO MCTOJIB30BATh MOHATUWHBIN anmapar OuOJIOTHH.

11) copMupoBaHHOCTH 3HAHUI O MECTE U POJIU OHOJOTUH B CHCTEME €CTECCTBCHHBIX
HayK, B (GOPMUPOBAHUK COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHpA, B TMTO3HAHUU
3aKOHOB MIPUPO/IBI U PEIICHUH )KU3HEHHO BAXKHBIX COI[UATBLHO-ITUYECKUX, IKOHOMUYECKUX,
AKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEUICHUU BOMPOCOB PALMOHAIBHOIO
MIPUPOJIOTIOIB30BaHus; B GOPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K MPUPO/IE, OOIIECTRY,
YEJI0BEKY; O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUCHBIX - OMOJIOTOB B pa3BUTHE OHMOJIOTHH;

12) ymeHue BIageTh CUCTEMOM OMOJIOrMYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOTIOJIAralIIMe OMOJIOTHYECKUE TEPMUHBI U TOHSATUSA (PKU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TOIYJAIHMS, SKOCHUCTEMa, OHOIEHO03, Omocdepa; MeTaboau3M,
rOMEOCTa3, KJIETOYHBII WMMYHUTET, OMOCHHTE3 Oenka, OMOMOJIMMEpHI, AUCKPETHOCTD,
caMOperyJisius, CaMOBOCIIPOU3BEJIEHNUE, HACJIEJICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHUE);

Oouonornueckue Teopuu: kinetrouHas treopus T. [lIBanna, M. Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CeNeKTUBHOTO0 MMyHuTeTa I[1. Dpnux, .J11. MeunukoBa, XxpOMOCOMHasi TEOpUSs
HacneacTtseHHocTr T. Moprana, 3akoH 3apoasiiieBoro cxoacrsa K. bapa, sBomtonuonHas
teopuss Y. JlapBuHaA, CUHTETHYECKAas TEOPUS DHBOJIOLMU, TEOpUsl aHTpomoreHesa Y.
JHlapBuna; Teopusi 6uoreorienoza B.H. Cykauépa; yuenus H.M. BaBunoBa - o LlenTtpax



MHOT000pa3usi U MPOUCXOXKACHUS KyIbTypHbIX pactenuil, A.H. CeBepioBa - 0 myTsax u
HarpaBJieHusX 3BoJiroruu, B.. Bepuasnckoro - o 6uocdepe;

3aKOHBI (€IUHOOOpa3rs MOTOMKOB MEPBOr0 TMOKOJIEHUS, PACHICIUICHHUS MPU3HAKOB,
HE3aBUCUMOTO HacjeloBaHus Npu3HakoB [. MeHpens, CIEMIEHHOrO Hacleq0oBaHus
NPU3HAKOB W HapylIeHUsl clervieHuss reHoB T. MopraHa; TOMOJOTHYECKUX pPSAIOB B
HacieacTBeHHOM n3MeHunBocTy H.M. BaBunosa, renerudeckoro pasHosecus k. Xapau
u B. BaiinOepra; 3apoasimeBoro cxojactsa K. bapa, Onorenetnueckoro 3akona 3. ['ekkens,
®. Mronepa);

MPUHUUIBI (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npaBuia (MuHEMyMa FO. JInOnxa, 3KOJIOTHMYECKOW MUpPaMUILI YUCEe, OMOMACCHI H
SHEPIUHn);

runote3nl (koarepBaTHo A.M. Omapuna, mepBuunHoro Oympona JIxk. XomjeitHa,
mukpochep C. Pokca, pudozuma T. Yek);

13) BnameHue cucreMoil 3HaHM 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHUS,
UCIOJIb3YEMBIX B OHOJIOIMYECKHUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB M 3KOCHUCTEM
(ommcanue, W3MEpeHHe, MPOBEACHUE HAOJIOICHHMIA); CrlocoOOaMH BBISBICHHUS M OIICHKU
AHTPOITOT€HHBIX U3MEHEHUI B IIPUPOJIE;

14) ymeHue BbLACTAT CYIECTBEHHbIEC IPU3HAKY:

CTPOEHHSA BHPYCOB, KIETOK NPOKAPUOT M OYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OPIraHU3MOB, BUJIOB, OMOT€O1IEHO30B, 3KOCUCTEM U OMOC(EPHI;

CTPOEHHUS OPraHOB M CUCTEM OPraHOB PAcTEHH, KMBOTHBIX, YEJIOBEKA; MPOLIECCOB
KU3ZHENIEATEIbHOCTH, POTEKAIOIINX B OpraHU3MaX PacTeHHi, )KUBOTHBIX U YEJIOBEKa;

OMOJIOTMYECKUX TIPOLIECCOB: OOMEHa BelecTB (MeTabonau3M), WHPoOpMaU U
MpEBpAICHHs] SHEPTUU, OpPOKEHUsI, aBTOTPO(HOrO U TeTepoTpPO(GHOro THUIMOB MUTAHUSA,
doTOoCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo3a, TaMeToreHe3a, SMOpHOreHes3a,
NOCTAMOPUOHAJIBHOTO Pa3BUTHUS, PA3MHOKEHUS, HHIUBUAYAIbHOIO Pa3BUTHSI OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICUCTBHUSI T€HOB, TE€TEPO3UCA; JNEUCTBHI MCKYCCTBEHHOTO OTOOpA,
CTaOMJIM3UPYIOLIEro,  JIBWXKYIIETO W pa3pbIBAIOIIEr0  €CTECTBEHHOro  OTOOpa;
QJJIOTIATPUYECKOTO0 W CHUMIIATPUYECKOTO BUIO000pA30BaHUs; BIUSHUS IBMXKYLIMX CHJI
HBOJTIOIIMHU Ha TeHO(OH]T TOMYJISIIUN; TPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHuUs,
YepelOBaHNs HANpaBJICHUH 3BOJIOLMM;, KPYrOBOPOTa BEIIECTB M IIOTOKA 3HEPIUU B
HKOCUCTEMAX;

15) ymMmeHue ycTaHaBIMBAaTh B3aMMOCBSI3M MEXAY CTPOCHHEM U (YHKUHSIMHU:
OpraHOMJIOB, KJETOK pa3HbIX TKaHE, opraHaMd M CHUCTEMaMH OpPTraHOB Y PACTEHHI,
KUBOTHBIX M YEJIOBEKA; MEX]y dTallaMu 0OMeHa BEIleCTB; dTallaMy KJIETOYHOTO LMKIa U
KU3HEHHBIX IIUKIJIOB OpPraHMW3MOB; ATalmaMu SMOPHOHAIBLHOTO Pa3BUTHs; T€HOTUIIOM U
dbenotunom, ¢GeHoTunoM u ¢GakTopamMH Cpeabl OOWTaHUsS;, MPOIECCaMU IBOJIOINM;
JABWKYIIMMH CUJIaMH  aHTPONOreHe3a; KOMIIOHEHTaMU Pa3IMYHbIX HKOCUCTEM U
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

16) ymeHue BBISBIISTH OTIIMYUTENbHbBIE TPU3HAKY KUBBIX CUCTEM, B TOM YHCJIEe TPHOOB,
pacTeHMid, >KUBOTHBIX M YeJIOBEKa; MPUCIIOCOOJICHHOCTh BHJIOB K cpele oOuTaHus,
aOMOTHYECKHX U OMOTHMYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aMMOCBSI3€H OpPraHu3MOB B
COO0O0I1IeCTBAX, AaHTPONOTEHHBIX U3MEHEHHUH B SKOCUCTEMaX CBOEH MECTHOCTH;

17) ymeHHe UCIOIB30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTUYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY [JIsl JIOKa3aTeNbCTBA POJCTBA OPraHMW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII; B3aMMOCBA3M OPraHM3MOB M Cpelbl OOWUTaHMS; E€AUHCTBA



YeJIOBEUECKHUX pac; HE0OX0AUMOCTH 3/I0POBOI0 00pasa KU3HU, COXpaHEHUs pa3Hoo0pa3us
BUJIOB M DKOCHCTEM, KaK YCJIOBHSI COCYIIIECTBOBAHUS IPUPObI U YEIIOBEUECTBA;

18) ymenue pemiaTth MOUCKOBBIE OWOJIOTMYECKUE 3a/1aud; BBISABISITH MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIy MCCIIEyeMbIMU OMOJIOTMYECKUMU 00bEKTaMu, IIPOIecCaMu U
SBJICHUSIMU; J€JIaTh BHIBOJIBI U MTPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

19) yMeHue BBIABUTATH TUIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTATHHBIMHA CPEACTBAMH,
dbopMyuUpys 1ENb WCCICAOBAHMS, AHAIM3UPOBATH IOTYUYEHHBIC PE3yJbTaThl M JIETaTh
BBIBOJIBL

20) mpuHMUMATh y4YacTHE B HAYYHO-HCCIEIOBATEIBCKON paboTe Mo OuooTHH,
HKOJIOTUU ¥ MEIUIIMHE, TPOBOIMMOM Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB W MyOJIUIHO
MIPEACTABIIATH MMOJTYYEHHBIE PE3YJIbTaThl HA YICHUYECKUX KOH(PEPEHIINSIX PA3HOTO YPOBHS,

21) yMeHue OlleHUBATh STUYECKHUE ACMEKThl COBPEMEHHBIX UCCIEAOBAaHUI B 001acTH
OMOTEXHOJIOTMM U TEHETUYECKUX TEXHOJIOTMH  (KJIIOHUPOBAHHE, HCKYCCTBEHHOE
OIUIOZIOTBOPEHUE, HAIPABICHHOE W3MEHEHHWE Te€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);

22) yMeHHe MOTHUBUPOBAThH CBOM BBIOOP Oyy1iei mpodeccuoHanbHOM AesITEeIbHOCTH
B 001aCTH OMOJIOTUH, METUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, YKOJIOTHUHU, BETEpPUHAPHH,
CEJILCKOTO XO35IICTBA, MUIIEBOM MPOMBIIUICHHOCTH; YTIyOJIsTh MO3HABATEIIbHBIN HHTEPEC,
HaIpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH Mpodeccuu U MpOOKEHUE
OMOJIOTMYECKOTr0 00pa30BaHUs B YUPEKACHUAX CPEeIHEr0 NPOo(heCCHOHATBHOTO U BBICILIETO
oOpa3oBaHus.

[IpeameTHbIE pe3yJIbTaThl OCBOEHUS COJIEPKaHMsl yueOHOro npeamMera «buosorus» Ha
yrIyOJIEHHOM YpPOBHE OpPUEHTHpPOBAHBI Ha oOOecreueHue NpoPUILHOTO OO0ydeHUs
oOyyvatouuxcst Ouosnoruv. OHM BKJIIOYAIOT: crienuduueckue aias OMOJIOTUH Hay4dHbIE
3HaHHUA, YMEHUS U CIIOCOOBI IEUCTBUIN 110 OCBOCHHIO, MHTEPIPETALUU U MTPEOOPA30BAHUIO
3HAHWM, BUIBI JEATEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHWW M MX NPUMEHEHHIO B
pa3IMuYHBIX Y4YeOHBIX, a TakKXe B peaJbHBbIX >KU3HEHHbIX cUTyauusx. llpenmerHble
pe3yabTaThl MPEACTABJIECHBI IO T'OJAAM U3yYEHHS.

[IpenmeTHble pe3yabpTaThl OCBOEHUs yueOHoro npenmera «buonorus» B 10 kiacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B MO3HAHUHU 3aKOHOB MPHUPOBI U
pemieHn npoOJieM palMOHAJIBLHOTO TMPUPOJIONOIb30BaHUs, O BKJIAAE POCCHUICKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHUH;

BJIAJICHUE CUCTEMOM OMOJIOTUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraoIIue OUOJIOTMYECKUE TEPMUHBI M MOHATHUS (KU3Hb, KJIETKA, OPraHU3M,
MeTaboiIu3M, TOMEOCTa3, CaMOPETYJISAlus, CaMOBOCIPOHM3BEICHHE, HACJIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE), OMoJIornueckue Teopun (kiaerounas reopus T. [lIBanna,
M. Hlneiinena, P. BupxoBa, XpoMocoMHasi Teopusi HacieAcTBeHHocTH T. MopraHa),
yuerus (H. M. BaBuwioBa — o 1eHTpax MHOrooOpasus W MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHbI (eIMHOOOpPa3usi MOTOMKOB TIIEPBOTO IOKOJEHHS, pPAaCIIEIUICHUS,
YUCTOTHl FaMeT, HE3aBHCUMOro HacienoBaHus I'. MeHuens, roMoJIOTMYECKUX PSIOB B
HacseacTBeHHoW n3menunBocTy H. Y. BaBunosa), mpuHIUIBI (KOMILLIEMEHTAPHOCTH);



BJaJICHUE OCHOBHBIMM METOJaMH HAYyYHOTO TIO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX KUBBIX O0OBEKTOB (OMUCAHUE, U3MEPEHHE, HAOII0IeHHE,
IKCIIEPUMEHT);

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT H
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJE OaKTepHuid,
rpuOOB, paCTEHUH, ’KUBOTHBIX U YEIIOBEKA, CTPOCHUS OPTAaHOB M CUCTEM OPTAaHOB PACTCHHUI,
KUBOTHBIX, YEJIOBEKA, IMPOIIECCOB JKU3HEACSITEIHHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHuid, >KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKHX IMPOLECcCOB: OOMEHa BEIIECTB
(Metabonu3M), MpeBpalleHus IHEPrUH, OpOKEHHs, aBTOTPOPHOrO U TeTepOTPOGHOTO
TUTNIOB THWTaHUS, (POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meilo3a, TaMeToreHesa,
AMOpHOTeHe3a, TOCTAIMOPHOHAILHOTO Pa3BUTHUSA, Pa3MHOKCHUS, WHINBUIYAJTLHOTO
pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMOICUCTBUS T€HOB, T€TEPO3HUCa, HCKYCCTBEHHOTO
otbopa;

yMEHUE YCTaHABJIMBATH B3AUMOCBSI3U MEXKy OPTaHOMaMHU KJIETKH U UX (QYHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U MX (PYHKIHUSIMU, MEXKIYy OpraHaMd U CHUCTEeMaMu
OpraHOB y paCTEHUH, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIUSIMHU, MEXKTY CUCTEMaMH OPTaHOB
U UX (QYHKIUSIMHU, MEXAY dTallaMu OOMEHa BEIeCTB, dTallaMHU KJIETOYHOTO IMKIA U
KU3HEHHBIX IUKIOB OPraHU3MOB, dTalaMud SMOPHOHAIBLHOTO Pa3BUTHS, TC€HOTUIIOM U
(denoTunom, peHoTurioM u pakTopaMu Cpejibl OOUTaHUS;

YMEHHE BBISBIIATH OTIMUNTEIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHCIIC PACTCHUH,
’KUBOTHBIX U YEIIOBEKA;

YMEHHE  HUCIOJB30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI,  OHOJOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJHUKY Ui JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMATUYECKUX TPYTI;

yMEHHUE periaTh OMOJOTHUYECKHE 3a]1a4M, BBISBJISATH MPUIMHHO-CIICICTBEHHBIC CBSI3U
MEXy MCCIEAYEeMbIMU OMOJOTUYECKUMH TPOIIECCAMHU U SBJICHUSIMH, JIeJaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

yMEHUE BBITIOJIHTH 1a00paTOPHBIEC U TPAKTUYECKUE pabOThI, COOIIOIATH PaBUIIA TIPU
pabote ¢ yueOHBIM 1 Ta00OPATOPHBIM 000PYIOBAHUEM;

yMEHUE BBIJIBUTATh TUIOTE3bI, MPOBEPITh MX DKCIEPUMEHTAIBLHBIMU CpPEIICTBAMH,
dbopMynupys 1elb WCCIEAOBaHMS, aHAIU3UPOBATH IMOJYYEHHBIE PE3yJbTAaThl U JIENaTh
BBIBOJIBL;

YMEHHE y4acTBOBATh B y4eOHO-UCCIIEA0BATEIBCKOM paboTe 10 OUOJIOTUH, SKOJIOTUH U
MEUITMHE, POBOIUMON Ha 0a3€ MKOJIBHBIX HAYYHBIX 0OIIECTB, ¥ ITyOJINIHO TIPEICTABIISATh
MOJTyYCHHBIC PE3YIbTaThl HA YUCHHUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OIICHUBATh ITHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEeNOBaHWN B oOiacTtu
OMOJIOTHH ¥ MEIUIIMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIIPABICHHOE
M3MCHEHHUE TEHOMA U CO3aHNE TPAHCTECHHBIX OPraHU3MOB);

YyMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oynaymier mpodeccruoHanbHOM
JESTETLHOCTH B 00J1aCTH OMOJIOTUN, METUIIMHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CETTHCKOTO
XO35UCTBA, THUIIEBOM TMPOMBINIJICHHOCTH, YIIyONATh TO3HABATENBHBIA WHTEPEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOI0JDKEHUE
OMOJIOTUYECKOTO 00PA30BaHKS B OPTAaHU3AIUSAX CPETHETO TPO()ECCHOHATHFHOTO U BBICIIIETO
o0Opa3oBaHUs.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTD 3HAHUHN O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (OpMHUpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B MO3HAHUU
3aKOHOB MPUPOJII U PEIICHUH SKOJIOTHYECKUX MPOOIIEM UeTIOBEYECTBA, & TAKXKE B PEILICHUN
BOIIPOCOB PAIlMOHAIBHOTO TMPUPOIONIONB30BaHUs, U B (DOPMUPOBAHUHM IIEHHOCTHOTO
OTHOIIEHUSI K TPHUPOJIE, OOIIECTBY, YEIOBEKY, O BKIAJE POCCHHCKAX U 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIaJACTh CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOpas BKJIOUAET ONpEeICHUs
Y MOHUMAaHUE CYyIIHOCTH OCHOBOMOJIAralouX OUOIOTHYECKUX TEPMUHOB U MOHATHH (BUJ,
sKocucTeMa, Ouocdepa), Ouomorndeckue Teopuu (dBotonoHHas teopuss Y. JlapsuHa,
CUHTETHUYECKas Teopus 3Boionun), yueHus (A. H. CeBeprioBa — 0 myTsAX U HaApaBICHUAX
sBommonuu, B.U. BepHanckoro — o 6uocdepe), 3akoHbl (r€eHETHYECKOTO paBHOBecust JIK.
Xapau u B. Baitn6epra, 3apojsimeBoro cxonctsa K. M. bapa), nmpasuna (Muaumyma HO.
JInbuxa, SKOJOTUYECKON MUpaMUIbl PHEPruu), runores3bl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHUE BJIAJETh OCHOBHBIMH METOJAMHU HAy4YHOTO IIO3HAHUS, HUCHOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB M IKOCHCTEM (OMHCAHUE, U3MEPEHHUE,
HaOJIOJICHUE, DKCIEPUMEHT), CHOCOOaMHM BBISIBICHHS W OILEHKH aHTPONOTCHHBIX
W3MEHEHU B IPUPOJE;

YMEHHE BBIICIATH CYLIECTBEHHBIEC MPU3HAKHU: BUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIN3UPYIOIIETO, NBUKYIIETO U Pa3pbIBAIOIIEIO €CTECTBEHHOTO OTOOpA,
aJUIONATPUYECKOTO U CUMIIATPUYECKOTO BUA000pA30BaHUs, BIMSHUS ABWKYIIUX CHI
ABOJIIONMY Ha TeHO(OHT MOMYJISALNHU, MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpejie OOUTaHuUs,
YepeoBaHUs HaINpaBJICHUM HBOJIOLUM, KPYrOBOPOTAa BEIIECTB M TOTOKAa SHEPrUU B
AKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXKAY IMPOIECCAMH SBOJIIOLUU, JBUKYIIUMU
CHWJIaMH aHTPOIIOTeHe3a, KOMIIOHEHTaMH PA3JIMYHBIX YKOCUCTEM U MPHUCIIOCOOJIECHUSIMU K
HUM OpPraHU3MOB;

YMEHUE BBISBIISATh OTIUYUTENbHBIC TPU3HAKHU JKUBBIX CHUCTEM, MPUCTIOCOOJICHHOCTh
BUJIOB K cpefe oOWTaHus, aOMOTHMYECKUX M OUOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€l OPTraHU3MOB B COOOIIIECTBAX, AaHTPOTIOTCHHBIX U3MEHEHUN B IKOCUCTEMAX
CBOEM MECTHOCTH;

YMEHHME  UCIOJB30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHUOJOTUYECKYIO
TEPMUHOJIOTUI0O W CUMBOJIMKY JUISl JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeAbl OOWUTAHMS, E€IUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXPAHEHHUSI MHOT00Opa3usl BUJIOB M IKOCHUCTEM Kak
YCJIOBHUS COCYIIECTBOBAHUS IIPUPOJIBI U YEJIIOBEUECTBA;

yMEHHUE periaTh OMOJIOTUYECKHE 3a]1a4yM, BBISBISTh MPUYUHHO-CIICJCTBEHHBIE CBS3U
MEXy HCCIEAYEeMbIMU OMOJOTUYECKUMHU TMPOIIECCAMH U SIBICHUSMH, JEIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB,;

YMEHUE BBITIOTHATH Ta00paTOPHBIE U MPAKTUYECKHE padOThI, COOIOAATH ITpaBuiIa IPH
paboTe ¢ yueOHBIM 1 Ta0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh TMIOTE3bI, MPOBEPATh UX HKCHEPUMEHTAIBLHBIMU CPEICTBAMU,
dbopMynupys 11€JIb MCCIIEAOBaHUs, aHAIU3UPOBATH IMOJYyUYCHHBIE pPE3yJbTaThl W JIEJIATh
BBIBOJIBL;



YMEHHE Y4aCTBOBATh B YUEOHO-MCCIEA0BATEIHCKON paboTe 0 OMOIOTHH, YKOJIOTHU U
MEIHIIMHE, TPOBOINMOI Ha 0a3€ MIKOJbHBIX HAYYHBIX OOIIECTB, ¥ ITyOJUIHO MPEICTABIIATh
MIOJTy4eHHBIC PEe3yJIbTaThl HA YYCHHUECKUX KOHPEPEHIIUSX;

YMECHHE OIIEHUBATh THIOTE3bl U TEOPUU O TPOUCXOKICHUU KHU3HU, YEIOBEKa U
YeII0OBEYECKHUX pac, O MpUYNHAX, TIOCIEACTBUAX B CIIOCO0aX MPEIOTBPAICHHSI TII00ATBHBIX
U3MeHeHu# B bnocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oyaymiel  mpodeccroHaNbHOMI
ACSTeNIbHOCTY B 00JacTU OHOJOTHH, SKOJOTHH, MPUPOIONOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEJIBCKOTO  XO34WCTBA,  IMUIIEBOU
MPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN HHTEPEC, HANIPABJICHHBIA Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIEH Mpodeccru W MpOoaoDKEHNE OMOJOTHYECKOTO 00pa30BaHUS B
OpraHMU3aIMsIX CPEeIHEro MPoEeCCHOHATHFHOTO U BBICIIET0 00pa30BaHMUs.

Temamuueckoe njiavuposanue

Bo3moxkHOCTH
Ne KoJu-Bo
u/n HaumeHoBaHue pa3ie/ioB/TeM 4ACOB HUCI0JIb30BAHMS
0P
10 knacc 68
1 | buonorus kak HayKa 1 https://Monypoku.pd
2 | JKuBble CUCTEMBI U UX U3yYCHHE 1 https://Monypoku.pd
3 | buonorus xkineTku 1 https://monypoku.pd
4 | XuMuueckasi Opranu3anus KJIeTKH 7 https://Monypoku.pdh
5 | Crpoenne u QyHKIIMHN KIETKA 6 https://monypoku.pd
5 OOMeH BelIecTB U MPEeBpalleHrue YHEPTUHU B 6 https://mounypoku.pd
KJIETKE
Hacnencreennas ungopmaiius u peaausaius eé 6 https://Monypoku.pd
B KJICTKE
8 | JKu3HEeHHBIN ITUKJT KICTKA 4 https://Monypoku.pdh
9 | Ctpoenne u HyHKIIMHM OPTAaHU3MOB 13 https://monypoku.pd
10 | Pa3aMHOXEeHUE U pa3BUTHE OPTaHU3MOB 6 https://Monypoku.pdh
11 ['eHeTHKa — HayKa O HACJICICTBEHHOCTH U 1 https://mMonypoku.pdh
W3MCHYHMBOCTH OPTraHU3MOB
12 | 3aKkOHOMEPHOCTH HACJIEACTBEHHOCTH 7 https://mMonypoku.pdh
13 | 3aKkoHOMEPHOCTH U3MEHYMBOCTHU 4 https://Monypoku.pdh
14 | I'enetnka yegoBeKa 1 https://Monypoku.pdh
15 | Cenekiusi OpraHnu3MoB 2 https://Monypoku.pdh
16 | buorexHoyOTHs ¥ CHHTETHYECKasi OMOJIOTHs 2 https://Monypoku.pdh




Bo3moxkHoCTH
Ne KoJu-Bo
/i HanmenoBanue pa3nenoB/Tem 4ACOB HCMO0JIb30BAHUSA
0P
11 kaace 68
1 3apOKJIECHNUE U PA3BUTHE 3BOJIFOLIMOHHBIX 2 https://Monypoku.pdh
IIPEACTABICHUH B OMOJIOTHH
2 | MuxkposBoJtonust u €€ pe3yIbTaThl 10 https://monypoku.pd
3 | Makpo3BoJtonus B €€ pe3yaIbTaThl 4 https://monypoku.pd
4 | IIpoucxoJIeHEe U Pa3BUTHE KU3HH HA 3emIie 11 https://monypoku.pd
5 | IIpoucxoxaeHue yenoBeKka — aHTPOIOTeHe3 8 https://mouypoku.pd
DKOJOrus — HayKa O B3aUMOOTHOIIEHUSX 2 https://Monypoku.pdh
6 | opraHu3MOB U HAJOPraHU3MEHHBIX CUCTEM C
OKpY Kaloler cpeaoun
7 | Opranusmsl U cpejia 0OMTaHus 7 https://Monypoku.pd
8 | Dkonorus BUJIOB U NOMYJISIIIUN 7 https://Monypoku.pd
9 DKoJIOTHSI COOOIECTB. DKOJIOTHUECKUE 9 https://mouypoku.pd
CHUCTEMBI
10 | buocdepa — rmobanpHas SKOCHCTEMA 4 https://Monypoku.pdh
11 | YenoBek u OKpy>Karomias cpeaa 4 https://Monypoku.pdh
lloypounoe nranuposanue
No Kou1-Bo Bo3moxkHOCTH
/i Tema ypoka 4ACOB HCI0JIb30BAHMS
0P
10 kaace 68
1 buonorus kak KOMIJIEKCHAsI HAyKa M KaK 4acTh 1 https://MomypoKu.pd
COBPEMEHHOT0 O0IIeCTBa
5 JKuBbIE cUCTEMBI U X CBOMCTBA. Y POBHEBAs 1 hitps://MOHyPOKH.pd
OpraHu3aIusl )KUBBIX CUCTEM
Hcropust OTKPHITHS ¥ H3yYCHUS KIICTKH.
Knerounas reopusa. MeTo1bl MOJIEKYISPHON U
KJIeTouHOM Ounosoruu. [IpakTuueckas pabota
3  «UM3yueHne MeTO0B KJIIETOYHOU OMOJIOTUH 1 https://mouypoku.pd
(xpomatorpadusi, 3nekTpodopes,
muddepennmansHoe IEHTPUDYTUPOBAHKE,
ITLIP)»
4 XUMHYECKUMN COCTaB KIETKU. MUHEpasbHbIe 1 hitps://MOHyPOKH.pd

BCIICCTBA KIICTKHU, UX ouoyiornyeckas POJIb




Opranuveckrie BemEecTBa KICTKH — OSJIKH.
JlabopatopHas pabota «OOHapykeHHe OETKOB C
MOMOIIIBIO KAYSCTBCHHBIX PCAKITUIN

CoiicTBa, Kiaccupukanus 1 PyHKIIMN OETKOB

https://monypoku.pd

https://Monypoku.pd

OpFaHquCKHe BCIICCTBA KJIICTKHU — YIJICBOAbI

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopatopHas pabora «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

https://Monypoku.pd

https://monypoku.pd

Crpoenue u pynkiuun ATO. [Ipyrue
nykineosuarpudocdarsr (HTD)

https://Monypoku.pdh

10

11

CexsenunpoBanue JJTHK. MeToabl TeHOMUKH,
TPAaHCKPUNTOMUKH, IPOTEOMUKHA. METOABI
CTPYKTYpPHOU OHUOJIOTUH

Tune! kiieTok. [IpokapuoTnyeckas KieTka.
[ToBEepXHOCTHBIN amnmapar KJIETK!

https://Monypoku.pd

https://Monypoku.pdh

12

13

14

CtpoeHue 3yKapuoOTUYECKON KIIETKH.
[Ipaktruueckas padora «M3yueHue cBONCTB
KJIETOYHOU MeMOpaHbI»

OnHOMEeMOpaHHBIE OPTaHOU Bl KIIETKH.
[Ipaktuueckas pabora «3yuenue ABUKEHUS
[UTOIJIA3MbI B PACTUTEIBHBIX KIETKAX)»

[ToyaBTOHOMHBIE OPTaHOUIBI KIIETKH:
MUTOXOHApUH, TIacTuabl. JlabopatopHas pabota
«HMccnenoBanue mia3Mon3a 1 IeTia3Moiin3a B
PACTUTEJIBHBIX KIIETKAX

https://Monypoku.pdh

https://Monypoku.pdh

https://Monypoku.pd

15

16

17

HememOpanHnbie opranouipl kietku. CTpoeHue u
dyHKUMU sapa

CpaBHuUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTtopnas pabora «3yuenue
CTPOEHHUSI KJIIETOK PA3IMYHBIX OPTaHU3MOB)

AcCUMUITATIAS U TUCCUMUJISIINAS — JIBE CTOPOHBI
MeTtabonu3ma. Turmbl 0OMeHa BEIIeCTB.
JlabopatopHas pabora «3ydyenue
KaTaJIMNTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha
MIpUMEPE aMIJIa3bl UJTH KaTajiasbl)»

https://Monypoku.pd

https://Monypoku.pd

https://mounypoku.pd

18

DepMEHTAaTUBHBIN XapaKTep peaKkLun
KJIETOYHOTO MeTabou3ma. JlabopaTopHas pabora
«M3ydenne pepMEHTaTUBHOTO PaCLICIICHUS
IEPOKCHUA BOJIOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX)

https://mMonypoku.pdh

19

benku-akTuBaTOphl U OENKU-UHTUOUTOPHI.
ABTOTpO(HBIN TUIT OOMEHA BEIIECTB

https://mounypoku.pd




20

21

dotocunTe3. XemocuHtes. JJabopaTtopHas
paborta «CpaBHeHue mpoiieccoB (poTocuHTE3a U
XEMOCHHTE3a»

AHaspoOHbIe opranu3Mbl. Bubsl 6poxeHust.

JlabopatopHas pabota «CpaBHEHHE MTPOLIECCOB
OpOKEHUS U IbIXaHUS»

https://monypoku.pd

https://Monypoku.pdh

22

A3poOHBIE OPraHU3MBbl. DTalbl SHEPTETUYECKOTO
oOMeHa. DHeprusi MeMOpaHHOTO TPaueHTa
npoToHoB. Cunte3 AT®: paboTa NpOTOHHOM
AT®-cunTazbl

https://Monypoku.pdh

23

24

Peakunu maTpuunoro cunresa. Tpanckpunuys
— MaTpuuHbii cuHTe3 PHK

TpaHCJIHI_[I/IH U €€ DTaIlbl. KO,Z[HpOBaHI/Ie

aMUHOKHUCIIOT. Pojib pubocoM B OMOCHHTE3E
oeJka

https://Monypoku.pdh

https://Monypoku.pd

25

Opranuzanus reHomMa y IpOKapuoT U 3YKAPHOT.
MonexkynspHble MEXaHU3MBI KCITPECCUN T€HOB Y
JYKapHUOT

https://Monypoku.pd

26

27

Bupycel — HekneTouHble POPMBI KU3HU U
obnuratHeie napa3uTthl. [IpakTuyeckas padora
«Co3anre MOJeIIN BUPYCa»

BupycHbie 3a601eBaHus YeI0BEKa, )KUBOTHBIX,
pacTeHui

https://Monypoku.pdh

https://Monypoku.pdh

28
29

HanorexHonoruu B OMOJIOTMY U MEIUIINHE

JKu3HEeHHBIN UK KJIETKU. MaTpuyHbI CUHTE3
JIHK

https://Monypoku.pdh
https://Monypoku.pd

30

31

Xpomocomsl. JTabopatopHast pabota «3yueHue
XPOMOCOM Ha TOTOBBIX MUKPOTIpEIIapaTax»

Jlenienre KJIE€TKM — MHUTO3. THIIBI KJIETOK.
Kapuokunes u HuTOKuHE3.

https://Monypoku.pd

https://Monypoku.pd

32

Perynsmus >ku3HEHHOTO ITUKJIA KIIETOK.
JlaGoparopnas pabota «Habnrogenue Murosa B
KJIETKaX KOHYMKA KOpEITKa JyKa (Ha TOTOBBIX
MHKponpenaparax)»

https://Monypoku.pd

33
34

Opranusm Kak €JMHOE 1LIeJI0€

Txanu pactenuit. Jlaboparopnas pabota
«M3ydyeHue TKaHe paCTEHUIN

https://Monypoku.pdh
https://Monypoku.pdh

35

36

TkaHu )KMBOTHBIX U yesoBeka. JlabopaTopHas
paboTta «/M3ydyeHue TkaHel KUBOTHBIX)

Opransl. Cucremsl oprados. JJabopaTopHas
pabota «l3y4yeHue opraHoB BETKOBOTO
pacTEeHUS»

https://monypoku.pd

https://monypoku.pd

37

Onopa TCJIa OPraHu3MoOB. I[BI/I}KCHI/Ie OpTraHMnu3MOB

https://monypoku.pd




38

39

[Iutanue oprann3moB. [IuTanne MO3BOHOYHBIX
KUBOTHBIX. | IniieBapurenbHas cucrema
YeJI0BEKA

]_II)IXaHI/Ie OpraHu3MoOB. I[I)IXaHI/IC ITO3BOHOYHBIX
KHNBOTHBIX MU YCJIIOBCKA

https://monypoku.pd

https://monypoku.pd

40
41

TpaHcnopT BEUIECTB Y OPraHU3MOB

KpOBeHOCHaSI CHCTCMaA ITO3BOHOYHBIX )KMBOTHBIX
N 4CJIOBCKA

https://Monypoku.pd
https://monypoku.pd

42
43

Briaenenue y opranusMoB

3amura y opranu3zMoB. MiMMmyHHas cuctema
YeJioBeKa

https://Monypoku.pd
https://monypoku.pd

44
45
46

PaznipaxxumMoCTh 1 perymsinusi y OpraHu3mMOoB

['ymopasibHast peryisiusi U SHIOKPUHHAs
CUCTEMa KMBOTHBIX U YEIOBEKA

DOopMBI Pa3MHOKEHHSI OPTAHU3MOB

https://mounypoxu.pd
https://Monypoku.pd
https://Monypoku.pd

47

48

[TosoBOE pazmHOXKeHUE. Meno3

I"ameTorenes. OOpa3zoBaHuEe U Pa3BUTHE MOJIOBBIX
kieTok. Jlaboparopnas padota «3yuenue
CTPOEHUS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

L i T i e = T S =

https://Monypoku.pd

https://Monypoku.pd

49

50

51

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3. 3aKJIaJKa OPTaHOB U TKAHEU U3
3apOJBIIIEBBIX JIUCTKOB

Poct u pa3Butue xuBOTHBIX. JlaGopaTtopHas
pabota «BrIsiBIeHHE TPU3HAKOB CXO0JICTBA
3apOJBIIIEN TO3BOHOYHBIX JKUBOTHBIX»

Pa3zMHOX€eHME U pa3BUTHE PACTEHUM.

JlaGoparopnas pabota «CTpoeHHE OpraHOB
Pa3MHOXKCHUS BBICIIIUX PACTECHUM)

https://Monypoku.pd

https://Monypoku.pd

https://Monypoku.pd

52

53

o4

Hcropwust cTaHOBIIEHUS U Pa3BUTHSI TEHETUKH KaK
Haykd. OCHOBHBIC TIOHATHS U CHUMBOJIBI
reHetuku. Jlabopatopnas padora «JIpo3oduna
KaK O0BEKT F'€HETHICCKUX MCCIICIOBAHUI

3aKOHOMEPHOCTH HACIEJOBAaHUS IPU3HAKOB.
Momnorubpunnoe ckpemnuBanue. [Ipaktnueckas
pabota «/3ydyeHue pe3yapTaToB
MOHOTHOPHUTHOTO CKPEIIMBAHUS Y TPO30(DUITBI
[{utonornveckue OCHOBHI MOHOTHOPUTHOTO

CKpEILUBaHUA. AHAIM3UPYIOIEE CKPEIINBAHUE.
Henonnoe nomuanpoBanue

https://Monypoku.pd

https://mMonypoku.pdh

https://mounypoku.pd

55

JHuruOpuanoe ckpemuBanue. [Ipaktnyueckas
pabota «M3ydeHue pe3yibTaToB TUTMOPUIHOTO
CKPEILMBAHUSA Y IPO30(DUIIBI»

https://Monypoku.pdh




56

S7

[{uTonornvyeckne OCHOBBI JUTHOPUIHOTO
ckpeniuBanys. CLEMIEHHOE HACJIe10BAHNE
MIPU3HAKOB

XpOMOCOMHaﬂ TCOPHUA HACJIICACTBCHHOCTHU

https://monypoku.pd

https://Monypoku.pd

58

59

I'eneTrka nmosa

['eHoTun xak nejocTHas cucrema. I eHeTnuecKum
KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U
YeJI0BEKA

https://Monypoku.pd

https://Monypoku.pdh

60

61

62

N3MeHunBOCTh TPU3HAKOB. BUBI N3MEHYNBOCTH.
MoaudukanoHHAs H3MEHIMBOCTD

BapuanuoHnHbIil psig 1 BapualoOHHAasi KpUBasl.
JlabopatopHas pabora «VccnenoBanue
3aKOHOMEPHOCTEN MOJIU(PUKATMOHHOM
n3MeHunBocTH. [locTpoeHne BapualmoOHHOTO
pA1a ¥ BAPUALMOHHOW KPUBOM

I'enoTunuueckas N3MEHYUBOCTb.
KoMmOunaTuBHas MN3MEHUYHUBOCTb. MYTaHI/IOHHaﬂ
HN3MCHYUBOCTD.

https://Monypoku.pdh

https://Monypoku.pd

https://Monypoku.pdh

63

[IpakTruueckas padota « MyTanuu y 1po30(uiibl
(Ha rOTOBBIX MUKPOMPEMAPATAX)>.
3aKOHOMEPHOCTH MYTallMOHHOTO IIpoLecca.
OINHUreHeTuKa U SIIMT€HOMUKA

https://Monypoku.pdh

64

65

66

67

I'eneruka uenoBeka. [IpakTudeckas padbora
«CocTaBiieHHE U aHAIN3 POAOCIOBHOW». MeToabI
MEIUIMHCKON I'€HETUKH. 3HAUCHHE
MEIUIIMHCKOW F'€HETHUKHU B MPEJOTBPAICHUN U
JIEYUCHUHU I'€HETHYECKUX 3a00JIEBAaHUN YEJIOBEKA

OcHoBHBIC IOHATHS ceNeKInu. JJabopaTopHast
pabora «3yyeHune copToB KyJIbTYPHBIX
pacTeHUH U TIOPOJI JOMAIITHUX KUBOTHBIX).
Mertoasl cenekiinoHHoM padboTsl. JlabopaTtopHas
pabota «3yueHne MEeTo10B CeNeKIun
pacTeHui»

JloCcTHKEHUS CENEKIIMU PACTEHUMN U )KUBOTHBIX.
[TpakTtuueckas pabota «[IpuBrUBKa pacTeHHID.
CoxpaHeHue, U3y4YeHHUE U UCIIOJIb30BAHUE
T€HETUYECKUX PECYPCOB

buotexHonorus kak Hayka U OTpacib
npou3BojacTBa. [IpakTudeckas padota «3ydenue
00BEKTOB OMOTEXHOJIOTHUIY

https://Monypoku.pd

https://Monypoku.pd

https://Monypoku.pdh

https://monypoku.pd

68

OcHOBHbBIE HANpPaBJIECHNS CUHTETUYECKON
OnoNoruu. XpoOMOCOMHAs U TeHHAsi HH)KEHEPUs.
MenuuuHckre OMOTEXHOIOTUU

https://Monypoku.pd




Ne
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Tema ypoka

11 kaacce

KoJu-Bo
4acoB

68

Bo3moxHOCTH
HCI0JIb30BAHUSA
20P

OpomounonHas teopus Y. lapsuna. J[Brokymme
CHWJIBI BOJIIOIMHA BUIOB 110 Y. JlapBuHy

Bboprba 3a cyiiecTBoBaHKEe, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp. DOopMHpOBaHUE
CUHTETHUYECKON TEOPUH IBOJIIOLINH

DTarnbl 3BOJIIOIMOHHOTO TIpoIlecca:

MHUKPOI3BOJOLHUA 1 MAKPOIBOJIOLHA. HOHYJIHHI/ISI
— QJICMCHTAapHad CAMHHUIA SBOJIOINHA

1

https://Monypoku.pdh

https://Monypoku.pdh

https://Monypoku.pdh

3aKkOH reHeTnyeckoro pasHosecus k. Xapau,
B. BaiinOepra. JlabopaTopnas pabota
«BpIsIBIEHNE U3BMEHUMBOCTU Yy 0c00€i OAHOTO
BHJIa»

OnemeHTapHbIe (PakTOpbI BOMOIHH. DPDHEKT
ocHoBarels. DPdheKT OyTHIIIOUHOTO TOPJIBIIIKA
Murpanun. U305mmum nonyJisiiui:
reorpaduyeckas, OuosornuecKas

https://Monypoku.pdh

https://Monypoku.pd

https://Monypoku.pdh

EcTtecTBeHHBII 0TOOp — HaNpaBIIAIOMIMNA PakTop
sBoJonnu. [1os10BOM 0TOOP

[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yiabTaT
MUKPOIBOJIIOIMH. JJabopaTopHas paboTta
«M3yuenne apomopdo30B U UAMOANANTALAN Y
PacCTEHUN U )KUBOTHBIX)

https://Monypoku.pdh

https://Monypoku.pd

[Ipumepsl MPUCIOCOOIEHH Y OpraHU3MOB:
Mopdonoruueckue, GU3n0JIOru4ecKue,
OmoxuMmu4eckue, nopeaeHuIeckue. Jlaboparopuas
pabota «IIpucnocobaeHNs OPraHU3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTHY

https://Monypoku.pd

10

11

Bun, ero kpurepuu u crpykrypa. JlabopaTopHas
pabota «CpaBHEHHE BUIOB T10
MOP(HOIOTHUECKOMY KPUTEPHIOH

Crpykrypa Buna. BunooOpazoBanue kak
pEe3YyJIbTaT MUKPOIBOJIIOLIUH

https://mMonypoku.pdh

https://mMonypoku.pdh

12

13

14

CBs13b MUKPO?IBOJIIOIIUU U ATTUIEMUOJIOTUH
MakposBosronus. [TaneoHToI0Orn4ecKue METOIbI
W3Yy4YeHUs IBONIOIMHU. bruoreorpadguieckue
METO/Ibl U3YUEHUS 3BOJIIOLIUU
OMOpPHOJIOrMYECKUE U CPABHUTENILHO-
MOP(hOIOTHUSCKUE METOIBI H3YUCHUS IBOTIOIIMHT

https://Monypoku.pdh

https://mounypoku.pd

https://Monypoku.pd




MoneKkyIapHO-TeHeTUYECKHUE, OMOXUMUYECKUE U

15 wmaTeMaTuuecKue METOJbl U3yUYEHUS SBOJIIOIUH. https://monypoku.pd
OO011ue 3aKOHOMEPHOCTH IBOJTIOLIUN

16 AnantuBHas paauanus. HepaBHOMepHOCTh https://MouypoKi.pd
TEMIIOB BOJTFOIIH
Hay4nple TUIIOTE3BI TPOUCXOKICHHIS )KU3HU HA

17 3ewmne. [loHayuHbIC IPEACTABICHUS O https://monypoku.pd
3apOKICHUH KU3HU

18 OCHOBHBIE 3TaIlbl HEOPTAaHMYECKOH IBOJIOIUH. https://MouypoKi.pd
['urmoTe3sl 3apoKICHUS )KU3HU
Ucrtopwust 3eMin 1 METOBI €€ U3yUCHUS.

19 JlaGopatopHas pabota «/3yueHue u onucaHue https://Monypoku.pdh
MCKOIAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY

20 HauanpHbIe 3Tanbl OpraHnYeCcKOi ABOTFOIUH. https://Momypok.pd
DBOIIOLUS SYKAPUOT
OcHOBHBIE 3TaIlbI BOJIIOIMH PACTUTEIHLHOTO

91 MHPa. HpaKTIqucxa;I pabota «HS}j‘IGHI/IG https://MoHypoKu.pd
0COOEHHOCTEH CTPOEHUS PACTEHUM Pa3HBIX
OTJICTIOBY

22  OCHOBHBIC ATaNbI IBOIIOIIAN KUBOTHOTO MHPA https://Monypoku.pd
OBodronus )KUBOTHBIX. [IpakTuueckas padora

23  «M3yueHue 0cOOCHHOCTEH CTPOCHUS https://Monypoku.pd
MTO3BOHOYHBIX JKHBOTHBIX)

24  Pa3BuTHE XU3HU Ha 3eMJIe 10 3paM | TIEPHOIaM https://Monypoku.pd
MaccoBble BBIMUPAHUS — 3KOJIOTHUSCKHE

25 kpu3ucel nmpouutoro. CoBpeMEHHBIH https://Monypoku.pdh
DKOJIOTHYCCKUN KPU3HC, €TO OCOOCHHOCTH

26 CoBpeMeHHas CHCTeMa OpTraHMYeCKOTO MUpa https://Monypoku.pd

97 OCHOBHBIC CHCTEMATHYECKUE TPYTIIIBI https://Mouypoki.pd
OpraHU3MOB

28 AHTpononomﬁu — Hayka o 4enoBeke. PazBurtue https://MomypoKu.pd
IIPEJICTABIICHUN O MPOUCXOKICHUH YeTIOBEKa
MecTo JenoBeka B CHCTEME OPTaHUYECKOTO

og MHpa. Ha6opziT0pHaﬂ pabota «M3yuyenue https://MoHypoKu.pd
0COOEHHOCTEH CTPOCHHUS CKEJIeTa YeTIOBEKa,
CBSI3aHHBIX C TIPSIMOXOKJICHUECM))
JIBvoKymue cuiibl anTpornoreHe3a. COOTHOIICHHE

30 OuOJIOTHYECKHUX U COIUATIBHBIX (haKTOPOB B https://Monypoku.pdh
AHTPOITOTCHE3e

31 OcHOBHBIC CTaIUHM AHTPOIIOTCHE3A https://Monypoku.pd

32 TlaneoreHeTuka M MajieOreHOMHUKA https://Monypoku.pd

33  DBOJIIOIMS COBPEMEHHOTO YeJIOBEKA https://Monypoku.pd




34

35

Yenoseueckue packl. [Ipaktnueckas padbota
«M3ydyeHune 3KOJIOTUYECKUX alanTalnii
YeJIOBEKa»

MG}KI[I/ICHHHJII/IHapHBIC MCTOAbI AHTPOIIOJIOTHUH

https://monypoku.pd

https://Monypoku.pd

36

37

3apoKIeHHE U Pa3BUTHE SKOJOTUH. 3HAUECHHE
AKOJIOTMYECKUX 3HAHUH JJIsI 4eJIOBEKa

Mertoasl sxonorun. JJaboparopnast paborta

«I/ISY‘{GHI/IG MCTOOOB 3KOJOI'MYCCKHUX
HCCHCHOB&HHﬁ))

https://Monypoku.pdh

https://Monypoku.pdh

38

39

40

Dkosornueckue GakTopbl

AbGuotnueckue pakropsl. CBET Kak
aKoJioruueckui gpakrop. JlabopaTopnas pabora
«BpIsIBIEHNE PUCTIOCOOIEHU OPTaHU3MOB K
BIIUSTHUIO CBETa»

AbGuotnueckue daktopsl. TemmepaTypa Kak
skojorudyeckuii pakrop. JlaboparopHas padota
«BpIsIBIEHUE IPUCTIOCOOICHUN OPTaHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI»

https://Monypoku.pd

https://Monypoku.pdh

https://Monypoku.pd

41

AbGuotnueckue pakTopsl. BiaxHOCTh Kak
skoJiornueckuit gpakrop. Jlaboparopnas pabora
«AHaTOMHYECKHE OCOOEHHOCTU PACTEHUH U3
pa3HbIX MECT OOUTAHUS»

https://Monypoku.pdh

42

43

Cpenbl obutanust opranu3MoB. buosiornyeckue
PUTMBI

XKuznenusie popmbl opranu3zmMoB. buotnaeckue
dakTopsl

https://Monypoku.pd

https://Monypoku.pd
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45

46

3HaueHne OMOTUUECKUX B3aUMOACUCTBUN I
CYIIECTBOBAHUSI OPTAaHU3MOB B CpeJie OOUTaHUS

DKOJIOTUYECKUE XAPAKTEPUCTUKHU TOMYJIALINH.
OCHOBHBIE MTOKA3ATENN MOMYJISLNN:
YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJIOBAs
CTPYKTypa

OcCHOBHBIE MMOKA3aTENN MOMYJISINAN:
POXKIAAEMOCTD, IPUPOCT, TEMII POCTA,
CMEPTHOCTbh, MUTPALIUU

https://Monypoku.pd

https://Monypoku.pd

https://mounypoku.pd

47

48

DKOJNOrnyecKas CTpyKTypa MOIYJISLHAHN.
JIvHaMUKa MOIYJIALUY U €€ perysauus

Kpusble pocTa 4nCIE€HHOCTH NOMYJISIUH.
Kpusble BbKMBaHUS

https://mounypoku.pd

https://Monypoku.pdh

49

Dkosornueckas Huia Bujaa. JlaboparopHas
pabota «IIpucnocoOneHus CeMsiH pacTeHUI K
PaCCEIICHUAIO»

https://mMonypoku.pdh

50

Bun kak cucrema nonysisinui

https://Monypoku.pd




3aKOHOMEPHOCTH MOBEJICHUSI 1 MUTPALINI

51 : .
KUBOTHAIX https://Monypoku.pd

Co00111eCTBO OPraHu3MOB — OHOIICHO3.

52 H p . https://monypoku.pd
DKocHuCcTeMa Kak OTKPBITas CHCTEMa
KpyroBopoT BemiecTB 1 ITOTOK SHEPTUHU B

53 PY P H p https://Monypoku.pdh
skocucTteMe. OCHOBHBIC MOKA3aTEIN YKOCHCTEMBI
DKOJIOTHYECKHE MUpaMu/Ibl. MI3MeHeHus

54 Pamia https://monypoku.pd
COOOIIECTB — CYKIIECCUHU
[TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI 03P H

55 pHpOZL o p https://Monypoku.pdh
peK. DKOCUCTEMBI MOPEH M OKCaHOB
[TpupoHbIC 3KOCHCTEMBI. DKOCHCTEMBI TYH

56 ~ PHPOA - YHAD, https://monypoku.pd
JICCOB, CTETICH, ITyCTHIHb

57  AHTpPONOTE€HHBIE IKOCUCTEMBI https://Monypoku.pd
Ypb6o3kocucremsl. [IpakTudeckas padora

58 °P P P https://Monypoku.pdh
«3yueHure 1 onrcanue ypoO3IKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHPOBAHHUS OCHOBHBIX

59 P . opmup https://monypoku.pd
B3aMMOJICHCTBHI OPTaHK3MOB B SKOCHCTEMAaX
MexaHn3Mbl BO3IEVICTBUS 3arpsI3HEHUM Pa3HBIX

60 TuOB Ha CyOOPTaHU3MEHHOM, OPTAHU3MEHHOM, https://Monypoku.pd
ITOIYJISIITUOHHOM U DKOCHCTEMHOM YPOBHSIX
buocdepa — obmiermanerapHas 000J09Ka

61 https://Mmonypokwu.
3emun. Yuenue B. U. Bepuaackoro o 6uocdepe p ypoKH.pd
3aKOHOMEPHOCTH CYLIECTBOBAaHUS OMOCHEPHI.

62 KpyroBopoThl BEeIIECTB U OMOTCOXUMHICCKUE https://Monypoku.pdh
IIUKJIBI
3oHaBHOCTH OMochepnl. OCHOBHBIC OMOMBI

63 bep https://Monypoku.pd
CyIIH

64 YcroitumBOCTH OHMOChEphI https://Monypoku.pd
DKOJIOTMYECKHE KPU3UCHI M UX IIPUYHHEIL.

65 . P P https://Monypoku.pd
Bo3snelicTBue denoBeka Ha 6uochepy
AHTPONOTeHHOE BO3JCHCTBHE Ha PACTUTEIIbHBIN

66 P . ! P https://monypoku.pd
U KMBOTHBIA Mup. OXpaHa IPUPOIbI
OCHOBHBIC PUHIUIBI YCTOHYHUBOTO Pa3BUTHS

67 PHHI Y p https://monypoku.pd
YEIIOBEUECTBA U IPUPOIBI
PanpoHnaabHOE MPUPOIONOIb30BaHHUE

68 coxpaHeHHe OMOJOTHUECKOTO Pa3HOOOpa3Us https://monypoku.pd

3emutn




J1is mpoBeICHNS €IMHOTO TOCYAapCTBEHHOTO K3aMeHa 1o ouomnoruu (ganee - EI'D mo
OMOJIOTHUH) UCIIOJIb3YyeTCs TiepedeHb (Koaudukatop) mpoBepsSieMbIX TpeOOBaHUN K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MMPOrpaMMBI CPEIHEro OOIIero
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUS.

IIposepsiemvie na EI'D no 6uonocuu mpebosanusi K pe3yibmamam 0C80eHUsl OCHOBHO
00pazo6amenbHoOU NPOSPAMMbL CPeOHe20 0buje20 00pa306aHus

Kon [TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHOIN MPOTrpaMMbl CPETHETO OOIIETOo
TpeOOBaHHUSI o0pa3oBaHuUsI
1 CdopMupoBaHHOCTh 3HAHUN O MECTE M POJH OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOMU

€CTECTBEHHOHAYYHON KapTUHBI MUPA, B TO3HAHWU 3aKOHOB TIPUPOIBI
M PEIICEHUH  KU3HEHHO  BaXHBIX  COIMAIBHO-ITUYECKHUX,
HPKOHOMHYECKHX, IKOJOTHUYCCKUX MPOOJIEM YeIOBEYESCTBA, a TAKKE B
pEIIeHNH  BOIMPOCOB  PAIlMOHAIBLHOTO  TPHUPOJIOIOIB30BAHUSA, B
GbOpMHpPOBaHUH IIEHHOCTHOTO OTHOIIEHUS K TPHUPOAE, OOIICCTRY,
YEJIOBEKY; O BKJIaJI€ POCCUMCKHX U 3apyOeKHBIX YUEHBIX - OMOJIOTOB B
pa3BUTHE OMOJIOTHH

2 Bnanenue cucremoli 3HaHMM 00 OCHOBHBIX METOJaX HAy4YHOIO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHYECKUX MCCIIECIOBAHUAX KUBBIX
OOBEKTOB W DKOCUCTEM (ONHCaHHWE, U3MEpPEHUEe, IPOBEICHUE
HAOJIOICHUI); CIOCOOAMH BBISIBJICHUS M OILIGHKH aHTPOMOTEHHBIX
W3MEHECHUU B MPUPOJIE.

YMeHue BBIIBUTATH THIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTATIHLHBIMU
cpencrtBamu, QOpMyNIHpys IeJdb HMCCIEIOBAaHUS, aHATU3UPOBATH
MIOJTYYCHHBIC PE3YNIbTATHI U ICJIaTh BEIBOIBI.

BrlsBIIeHHE 3aBUCHMOCTH MEXKIY HCCICIyEMbIMH BEIUYHHAMM,
00BSICHEHHE TIOJTyYCHHBIX PE3yIhTaTOB U (POPMYITHPOBAHNE BHIBOJIOB
C MICTIOJIb30BAaHMEM HAYUYHBIX MMOHSATUH, TCOPUH M 3aKOHOB

3 YMeHue BnaAeTh CUCTEMOM OWOJIOTMYECKUX 3HaHWM, KOTopas
BKJIFOYAET: OCHOBOIIOJIATaOIMNe OMOJIOTHYECKUE TEPMUHBI U TIOHATHS
(KU3HB, KJIETKAa, TKaHb, OpraH, OPTraHW3M, BHI, MOMYJISAIINS,
PKOCHCTEMa, OwormeHo3, Ouocdepa; MeTaboOIU3M, TIOMEOCTa3s,
KJIETOYHBIH ~ MUMMYHHUTET, OWOCHHTE3 Oejka, OWOmoJMMepHI,

JIUCKPETHOCTb, caMOperyJisius, CaMOBOCIIPOU3BECHUE,
HACIIEJICTBEHHOCTh, HM3MEHUYHMBOCTh, JHEPrO3aBUCUMOCTb, POCT H
pa3BUTHE);

Oouonornyeckue Teopuu: kierouHas teopuss T. IlIBanna, M.
[Inerinena, P. BupxoBa; KIOHAIBbHO-CEIEKTUBHOTO UMMyHUTeTa I1.
Opnux, 1.1. MeunnkoBa, XpOMOCOMHas TEOPUsI HACIECTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonacrsa K. bapa, 3BosronnoHHas
teopuss Y. [lapBuHa, CHHTETHYECKas TEOPHUs DBOJIIOLMHU, TEOPUS
anTponiorene3a Y. JlapsuHa; Teopus 6uoreoneno3a B.H. Cykauéna;




yuenrie H.W. BaBunoBa o 1ieHTpax MHOroo0pasusi ¥ MpOUCXO0KICHUS
KyJbTypHbIX pacteHuil, yuenne A.H. CepepuoBa o0 nOyTsIx H
HarpaBJeHusX 3Botonny, yuenue B.M. Bepnaackoro - o 6uocdepe);
3aKOHBI (€IMHOOOpa3us MOTOMKOB IIEPBOTO MOKOJIEHUS, pACIEIIICHUS
IPU3HAKOB, HE3aBUCUMOI'O Haclel0BaHUsA Mpu3HakoB ['. Mennens;
CLEIUICHHOTO HACJIEeI0BAHUS NPU3HAKOB W HAPYIICHHS CLEIJICHUS
resoB T. MopraHa; TOMOJOTHYECKHMX PSAAOB B HACIEICTBEHHOU
m3MeHunBoctn H.M. BaBunoBa; reHermueckoro paBHoBecus JIx.
Xapmu u B. BaiinGepra; 3apogsimeBoro cxonactsa K. bapa;
ouorenetnueckuii 3akoH J. ['ekkens, . Mromiepa);

MPUHIHUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuaumyMa FO. JInOuxa, SKOJOrnYecKor MUpaMHIbl YKCeT,
OMOMAacChl M PHEPTUHN);

runotessl (koanepBatHoit A.M. Onapuna, nepsudHoro OyiaboHa J[x.
Xonneiina, mukpocdep C. Pokca, pudoszuma T. Yek)

YMeHue pemarb MOUCKOBBIE OWOJIOTHYECKUE 3aJa4M; BBIABISTH
IPUYUHHO-CJICICTBCHHBIC CBSI3U MEXTY HCCIICTyEMbIMHU
OMOJOTHYECKUMH OOBEKTaMH, TPOIECCAMU U SBIICHUSMH;, JENIaTh
BBEIBOABI W TIPOTHO3bI HA OCHOBAHWU IIOJYYEHHBIX PE3yIbTaTOB;
COCTaBJISITh TEHOTUITMYECKUE CXEMBI CKPEIMBAHUS 1) PA3HBIX TUIIOB
HACJICMOBaHMWS TPH3HAKOB Y OPTraHW3MOB, COCTAaBJISATH CXEMBI
MepeHoca BEIIECTB W DHEPTUM B DJKOCHCTeMax (IeTH THTaHWS,
TMIUIIEBBIC CETH)

YMeHHEe yCTaHaBIMBAaTh B3aUMOCBSI3M MEXIYy CTPOEHUEM U
(GYHKIUSMU: OpPraHOUAOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMu U
CUCTEMaMU OPIraHOB Yy pAaCTE€HUM, JKMBOTHBIX M YEJIOBEKA; MEXKIY
sTanamMu 0OMEHa BEIIECTB; dTallaMH KJIETOUYHOTO IUKJIA U )KU3HEHHBIX
IUKJIOB  OPraHM3MOB; d3TanaMd  3MOPHOHAJIBHOIO  Pa3BUTHUS;
T€HOTHUIIOM U (PEHOTUIOM, (PEHOTHUIIOM U (paKTOpaMH Cpeibl OOUTaHUS;
MpoLIECCAMH  3BOJIIOLIMM; JABWXKYIIMMU CUJIAMU  aHTPOIIOT€HE3A;
KOMITOHEHTaMHU Pa3IM4HbIX 3KOCUCTEM U MPHUCIOCOOIICHUSIMHU K HUM
OpraHU3MOB

YMeHue BBIICISITh CyIIeCTBEHHBIC TPU3HAKU:

CTPOEHHMSI BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U
onocepbl; CTpOCHHS] OpPraHOB W CHUCTEM OPraHOB PACTCHHI,
KUBOTHBIX, YeJI0BEKa; MPOLIECCOB KU3HEACSITEIbHOCTH,
MPOTEKAIONUX B OpraHW3Max pPAaCTCHHM, >KUBOTHBIX M YEIIOBEKa,;
OMOJOTUYECKUX TPOIIECCOB: OOMEHa BemecTB (MeTabon3M),
uH(OpPMAITUU ¥ TPEBPAICHUS dHEPTUH, OpPOKEHUsS, aBTOTPO(PHOTO U
reTepoTpo(HOro THUMOB MNUTaHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, Meli03a, TaMeToreHe3a, IMOpHOreHe3a, MOCTIMOPHOHATILHOTO
pa3BUTHA, PA3MHOKEHUS, WHAMBHIYAIBHOTO DPAa3BUTHS OpraHU3Ma
(oHTOreHe3a), B3aWMOJICUCTBUS TE€HOB, TE€TEpO3HCa; JCHUCTBUIA
UCKYCCTBEHHOIO0 O0TOOpa, CTa0WIM3UPYIOIIET0, JBHXKYIIET0 H
pa3phIBAIOIIETO  €CTECTBEHHOIO OTOOpa; auIoNaTpUyecKoro U




CUMIIaTPpHUYICCKOIO BI/I,Z[006pa?>OBaHI/IH; BJIMAHUA ABWXYIIUX CHUII
9BOJIIOIIMH Ha FeHO(l)OHI[ MOITYJIAILNH, HpI/ICHOCO6JI€HHOCTI/I
OpraHmsmMoB K Cpcac 06HTaHI/I$I, UCpCaOBaHNA HaHpaBJ]eHI/Iﬁ
9BOJIIOIHWHU; KPYT'OBOPOTA BCHICCTB M ITIOTOKA Y9HCPI'MHU B 9KOCHUCTCMAX

7 ChopMHpPOBAaHHOCTH YMEHHUS BBIACIATH CYIICCTBCHHBIC IPHU3HAKH
BHPYCOB, KJICTOK IPOKAPUOT M OSYKAPHOT; OJHOKICTOYHBIX M
MHOTOKJICTOYHBIX OPTaHH3MOB, BHJIOB, OMOTCOIIEHO30B H DKOCHCTEM;
0COOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB W IPEBPAIICHHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IIACTUYSCKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OIUIOAOTBOPCHHUS, pa3BUTHI U
Pa3sMHOXCHHS, MHIMBUIYIbHOTO Pa3BUTHS OpraHu3Ma (OHTOI'CHE3a),
OOpBOBI 3a CYIICCTBOBAHHE, €CTECTBCHHOTO oroopa,
BUJI000pa30BaHus, IMPHUCIIOCOOJICHHOCTH OpPraHU3MOB K  Cpeie
OOWTaHWsI, BIUSHHUS KOMIIOHCHTOB JKOCHCTEM, aHTPOIIOTCHHBIX
W3MEHEHUH B KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB
W TIpeBpalleHus JHEpruu B Ouocdepe

8 YMenue UCIIOJIb30BaTh COOTBETCTBYIOILIHE apTyMEHTBI,
OMOJIOTMYECKYI0 TEPMUHOJOTUI0O U CHUMBOJIUKY ISl JOKA3aTeIbCTBA
POJICTBAa OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYII; B3aUMOCBSI3U
OpraHU3MOB U Cpelbl OOUTaHUS; E€AMHCTBA YEIOBEYECKUX pac;
HEOOXOJMMOCTH  370pOBOro  oOpaza  JKM3HHM,  COXpaHEHUS
pa3HooOpa3usl BUJOB M SKOCHCTEM KaK YCJIOBHS COCYILIECTBOBaHUS
IPUPOJIbI U YEJIOBEUECTBA

9 YMeHHe KPUTHYECKH OIICHHBATh HWHOOPMAIUI0 OHOJIOTHYECKOTO
CoJIep KaHus; UHTEPIPETUPOBATh ITHUECKUE ACTIEKThI COBPEMEHHBIX
UCCIENOBaHUM B OWOJOTWMH,  MEAWIIMHE, OMOTEXHOJOTHUU;
paccMaTpuBaTh rJI00aabHbIC AKOJIOTHYECKHUE poOIeMbI
COBPEMEHHOCTH, (h)OPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO
TTO3UITHIO

Ilepeuensv snemenmos cooeparcanus, nposepsiemvix Ha EI'D no buonozcuu

Konx [IpoBepsieMblii 3JIEMEHT COECPIKAHUS
1 buonorus kak Hayka. JKuBbIe CUCTEMBI U UX U3YUYECHHE
1.1 CoBpeMeHHas OMOJIOTUSI - KOMIUIEKCHAsh Hayka. buosiormdeckue Haykd U

u3ydaeMmble UMH TpoOsieMbl. DyHIaMeHTaIbHbIe, TPUKIIAIHBIE U TTOMCKOBBIC
Hay4HbIC UCCJICIOBaHUS B OUOJIOTHUH.
3HavyeHue Ouonoruu B GOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbl Mupa. [Ipodeccun, cBsi3anHbie ¢ Ouosiorueid. 3HaueHre OUOJIOTHUH B
MPAKTUUECKON NIeITEIIbHOCTH YeJIOBEKa: MEIUIIMHE, CEeIIbCKOM XO3SIICTBE,
MPOMBINIJIEHHOCTH, OXPaHE MPUPOJIBI

1.2 XKusbie cuctempl Kak mpenMer u3yudeHusi Ouosiornd. CBONCTBa KUBBIX
CUCTEM: E€IMHCTBO XHMHMYECKOI'O COCTaBa, AUCKPETHOCTb U LIEJIOCTHOCTB,
CJI0KHOCTD 51 YIOPSIAOYEHHOCTD CTPYKTYDBI, OTKPBITOCTb,

caMOopranm3anma, CaMOBOCIIPOU3BCACHHUC, pa3aApPaKMMOCTb, N'3BMCHYMNBOCTD,




POCT W pa3BUTHE. YPOBHHU OpPraHU3AIMU KUBBIX CHUCTEM: MOJICKYJISPHBIH,
KJIETOYHbI,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYJALUOHHO-BUIOBOW,
OKOCUCTEMHBIH  (OmoreoneHoTHYECKUi),  Ouocdepnswiif.  Ilporeccs,
MIPOUCXOJIAIINE B XKUBBIX cucTeMax. OCHOBHBIC MPHU3HAKU KUBOTO. JKU3Hb
Kak (popMa cyIecTBOBaHUS MaTCPHH

1.3

Metoasl 6uonoruueckoit Hayku. Habmionenue, usmMepeHue, SKCIEpUMEHT,
cucreMatu3anusga, MeraaHann3. lloHsgTme O 3aBHCMMOM M HE3aBHCHUMOMU
nepeMeHHou. IlnmaHmpoBanme »skcnepumenTta. lloctaHoBKa M mpoBepka
runore3. HymeBas rumote3a. [lonsartue BBIOOpKM W €€ TOCTOBEPHOCTb.
Pa30poc B Ouosiornueckux AaHHbIX. OLIEHKA TOCTOBEPHOCTU MOJYYEHHBIX
pe3ynbpTaToB. [IpUUMHBI UCKaXEHUs pe3yJIbTaTOB 3KcnepumeHTa. [lonsTue
CTaTUCTHUYECKOI'O TECTA

Knerka xak OnoJiornueckas cucreMa

2.1

Knerka - cTpykTypHO-QyHKIMOHAIbHAs eAuHMLA >kuBoro. Mcropus
OTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[lIBanu, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Metoabl  MOJIGKYJISIPHOM U KJIETOYHOW  OHMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadus, anexkTpodopes, METOJ MEYEHBIX aTOMOB,
b depeHnranbHoe HEHTPU(PYTUpOBaHNE, KYJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopna u e€ ponp Kak pacTBOPUTENIS, pEAreHTa, y4acTUE B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperyisiquu. MuHepalnbHble  BEIIECTBA  KIETKH, MX
Ouonoruyeckas pojb. Pojab KaTHOHOB M aHHOHOB B KJIETKE.

buonornyeckue mnonumepsl. benku. AMHUHOKHCIOTHBIM COCTaB OEJIKOB.
CtpykTypbl OeKOBOM MoJieKyJbl. [lepBuuHas cTpykTypa Oelnka, menTHIHas
CBA3b. BTOpuuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYyphl. JleHaryparus.
CaoiictBa OenkoB. Knaccudukarnus OenkoB. buonorumdeckue (QyHKIUM
OEeJIKOB.

YrineBoanl. MoHnocaxapusl, Jcaxapuibl, OJIMTocaxapuisbl a
nonucaxapuabl. OOIMIA MIIaH CTPOCHHSI U (PU3MKO-XUMHUYECKHE CBOMCTBA
yII1eBo/10B. buonornyeckue GyHKIIMU yTiIeBOIO0B.

Jlumuasl.  TuapodunbHo-THApodoOHBIe  cBoiicTBa.  Knaccudukarms

JUTIUIOB. Tpurnunepunbl,  ¢GochoNUNUIbl,  BOCKH,  CTEPOUIBI.
buonornueckue ¢ynkiuun aunuaoB. OOmuMe CcBOWCTBA OHOIOTHYECKUX
MeMOpaH - TEKY4eCTb, CIIOCOOHOCTH K CaMO3aMbIKaHHIO,
MOJTYTTPOHUIIAEMOCTb.

Hyxnennoseie kuciorsl. JJTHK u PHK. CTtpoeHue HyKJIEHMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun komrmuiementapuoctu. IlpaBuno UYapradda.
Crpyxrypa JJHK - nBoiiHas cnvpans. MecToHaxoxaeHHe U OMOJIOTUUECKHEe
¢ynkuuu JIHK. Buast PHK. ®ynkuun PHK B knetke.

Ctpoenue Monekyyibl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornueckue ¢Gyukiun AT®. BoccraHoBIeHHbIE TEPEHOCUYUKH, UX
¢ynkuuu B kierke. Cexkenuporanue JJHK.

CtpykTypHast 6Moyiorusi: OMOXUMHUYECKUE U OMOPU3NYECKUE UCCIIET0BAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKY




2.3

Tumel KIETOK: DyKapuOTHYECKAass M IpokapuoTuyeckas. CTpPyKTypHO-
GyHKUMOHANBHBIE OOpa3oBaHus KieTKH. CTpoeHue MNPOKapUOTHUYECKON
kineTku. Kierounass creHka Oaktepuil u apxeid. OcoOEHHOCTH CTPOEHUS
reTepoTpoHON 1 aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK. MecTo U poJib
MIPOKApHOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTHYECKON KJIETKH.
[TnazmaTudeckass memOpana (masmanemma). CTpykTypa IIa3MaTHYeCKOn
MeMOpaHbl. TpaHCHOPT BEMIECTB Yepe3 IIa3MAaTHYECKYH0 MeMOpaHy:
naccuBHbINA (AU Py3us, odneruénnas 1ud@ysust), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHcnopT). I[lomynmpoHuiiaeMoctb MeMOpaHBI.
PaboTta HaTpuii-kanumeBOro Hacoca. OJHIOLMTO3: MUHOLUTO3, (parouuTos.
Ok3ouuro3. Knerounas crenka. CTpykTypa U (pyHKUMU KJIETOYHOW CTECHKHU
pacTeHuil, rpuboB.

[urormmasma. L{utozoib. [{utockener. J[Brmkenne nuroriazMbel. OpraHou bl
kiaeTku. OiHOMEMOpaHHbIE OPraHOUIbl KJIETKU: SHA0IUIa3MaTHUECKas CETh
(QIIC), ammapar [lonbokH, JHU30COMBI, HX CTpPOCHHE U (DYHKUIHH.
B3aumocBs3pb  0nHOMEMOpaHHBIX ~ OpraHouaoB  kieTku. CrpoeHue
rpaHyIsipHOro petukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX MeMOpaH. [maakuil (arpaHyJisipHBIN) HHAOIIA3MATHYECKHMA
perukyinyM. CekpetopHass (yHkuus anmapata [onapmku. TpaHcrnopT
BEIIECTB B KJETKE. Bakyonu pacTUTENbHBIX KIETOK. KIIEeTOYHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OPraHOUAbI KJIIETKH: MUTOXOHIPUH, MIacTupl. CTpoeHue
1 QYHKUMHA MUTOXOHAPUN U muiactui. [lepBuyuHble, BTOPUUHBIE U CIOMKHBIE
wiacTubl (OTOCUHTEIUPYIOLIUX FYKApUOT. XJIOPOIIACTBI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIIUX PACTCHUM.

HememOpanubie opranoupl kiieTku CTpoeHue U PyHKIIMH HEMEMOPaHHBIX
opraHousioB kjeTku. Pubocombl. MukpoduiamMeHTsl. MBITIIEUHbIE KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHrue U JBUKEHUE KTYTHKOB U
pecHrueK. MUKpoTpyOOUYKH HUTOILIAa3MBbI. LIeHTpHOIIb.

SAnpo. O6onouka s1pa, XpOMaTrH, KaproIIa3Ma, sAPBIIIKY, UX CTPOCHHUE U
dynkuuu. SAnepHsiii 0eakoBbIil MaTpuke. [IpocTpaHCTBEHHOE pacoioKeHHEe
XpoMocoM B uHTepdazHoM snpe. benku xpomatrHa - rTucToHbl. KitleTrounbie
BkitoueHusi.  CpaBHHTENbHAasg  XapaKTEPUCTUKA  KJIETOK  DYKapuoT
(pacTuTenpHOM, )KUBOTHOM, TPUOHOM)

2.4

AcCUMUIIATINAS U TUCCUMIISAIINS - IBE CTOPOHBI MeTa0om3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(MHBIH U TEeTepoTpOdHBINH. VYdYacTHe KHCIOpPOJa B
OOMEHHBIX  Tpoleccax.  ODHEpreTuyeckoe  obecreueHue  KIETKU:
npeBpanieane AT® B oOMeHHBIX Tporieccax. DepMeHTATUBHBIN XapakTep
peakimii KJIeToyHoro Metadonmn3ma. GepMEeHThI, UX CTPOCHHE, CBOWCTBA U
mexanusMm  geictBus.  Kodepmentsl.  OTimuus  QepMEeHTOB  OT
HEOPTraHWYECKUX KaTaau3aTopoB. belKku-akTuBaTOpPhl U OEIKU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTHM (DEPMEHTATUBHBIX pEAKIHU OT PpPa3IUYHbIX
(bakTOpOB.

IlepBuuHBIl CUHTE3 OpraHMYeCcKUX BellecTB B KieTke. dorocunres. Pomib
XJIOpoIiacToB B mpouecce (orocunteza. CetoBasi M TeMHOBasi ¢asbl.




[TponykTuBHOCTH (poTOCHHTE3a. BinsiHUE pa3audHbIX (PaKTOPOB HA CKOPOCTH
dboTocunTe3a. 3HaueHue PoTOCUHTE3A.

XEeMOCHHTE3. Paznoobpaszue OpPTaHU3MOB-XEMOCHHTETHKOB:
HUTpuUIUpyOIMe  OakTepuu,  KeJIe300aKkTepuu,  CcepoOaKTepuu,
BOJIOPOJHBIEC OaKTepUr. 3HAYCHHE XEMOCHUHTE3A.

Ana’pobnbie opranu3mbl. Buabl Oposkenus. Ilpogyktel OpoxkeHus U HX
MCIOJIb30BaHUE YETIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH W BO30OYyIUTEH OOJIC3HEH.

A3poOHBIE OpTaHU3MBI. Orarnbl DHEPIETUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN ATan. [UKOMM3 - OECKUCIOPOJHOE paCIICIUICHHUE
TJIFOKO3BI.

buonoruueckoe okucieHne, WK KIETOYHOE JbIXaHue. Pob MUTOXOHIpHIA B
nporieccax — OMOJIOTMYECKOTO  OKWCICHHs.  Llukiamueckwe — peakiiuu.
OxucaurensHoe ¢ocopunupoBanue. I[lpeumyiiecTBa a’poOHOro MyTH
oOMeHa BelIeCTB Mepe] aHa3poOHBIM. D(PPEKTUBHOCTh IHEPreTHUECKOIO
oOMeHa

2.5

Peakuuu matpuyHoro cunresa. [IpuHINI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpU4HOro CHHTe3a. Peanuzanus HAcIEICTBEHHOM HWH(MOpManuu.
['eHeTnyeckuil KOI, €ro CBOMCTBA. TpPaHCKPUIIIHS - MaTPUYHBIM CUHTE3
PHK. [IpyuHIMIIBL TPAHCKPHUIILUHU: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIJIETBHOCTh, ACUMMETPUYHOCTD. TpaHchsauus u e€ 3Tanbl. Y4yacTue
tpancnoptHbix PHK B Oumocuntese Oenka. YcnoBusi OmocuHTe3a Oeika.
KoaupoBanue amuHokucnot. Posb pubocoMm B OnocuHTe3€ Oelka.
Opranuszanusi T€HOMa y IPOKapHOT M 3yKAapUOT. Peryisnus akTUBHOCTH
reHoB y npokapuoT. ['unoresza onepona (®. XKako0, K. Mano). Perynsmus
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycs! - HeksieTouHble (OPMBI )KU3HHU U 00JIUTraTHbIe napa3uThl. CTpoeHue
IIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycusbie 3a0oneBanus yenoBeka, KUBOTHbIX, pactenuit. CIIN, COVID-
19, coumasibHbIE U MEAULIMHCKUE MTPOOIIEMBI

2.6

Knerounsii 1nukn, ero mepuoabl u peryisiiusa. MHTEpdaza 1 MUTO3.
Oco0eHHOCTH MPOLIECCOB, MPOTEKAIINUX B nHTEp(hase. [loaroToBka KIeTKu
K neneHuto. I[lpecuHreTnyeckuil (MOCTMUTOTUYECKUI), CUHTETHUYECKUI U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIEpUOIbl UHTEP(]a3bI.
Marpuunbii cunre3 JHK - permkanua. [Ipuanunsr permmkanuun JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNAPAJUIEIIbHOCTD.
Mexanuzm pemukanun - JIHK.  Xpomocombl. CTpoeHHE XPOMOCOM.
Tenmomepsl u TenoMepaza. XpPOMOCOMHBIM Ha0Op KIETKH - KapHUOTHIIL.
JIMTUIonHBIA W TalioONAHBIA  HAOOpBHl  XpomMocoM. ['omosoruyHbIe
XpOMOCOMBI. 110510BBIE XPOMOCOMBI.

Jlenenue kiaeTku - MuTo3. CTaii MUTO3a U POUCXOISIIINE B HUX MTPOIECCHI.
Tunel MuTo3a. KaprokuHes v IUTOKUHE3. broIornueckoe 3Ha4eHue MATO34.
Perynsuusa mutoTMdeckoro mukia kietku. [Iporpammupyemasi KietouHas
rubesib - anonto3. PyHKIKMOHATIbHAS TeHOMUKA

Opranusm Kak OMOJOrMYecKas CUCTEMA

3.1

OI[HOKH@TO‘-IHLIG, KOJIOHUAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHU3Mbl u




MHOTOTKaHEBbIE OPTraHU3MBbI.
@DopMbI pa3MHOKEHUS OPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Buabsl 0ecrosioro pa3MHOXKEHHUS: TMOYKOBaHUE, CIOPYJIALNS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuoxxkenue. [lonoBeie kieTku, win rametsl. Meito3. Craauu
Mmenosa. [loBegenue xpomocom B Menose. Kpoccunrosep. buosmornueckunii
CMBICII ME€M03a M MOJIOBOTO Ipouecca. Meno3 u ero Mecro B )KU3HECHHOM
nukine  opranusmoB. IlpenszaponeimeBoe passuthe. [amerorenes y
#UBOTHBIX. [lostoBBIE )kene3bl. OOpa3oBaHKHE U Pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorenes u oorere3. CTpoeHHe MOJIOBBIX KIIETOK. OO0 J0TBOPEHUE U
AMOpUOHANIFHOE  Pa3BUTHE KHUBOTHBIX. CHOCOOBI  OIUIOJOTBOPEHUS:
Hapy>kHoe, BHyTpeHHee. [lapreHorene3. WHauBuIyanbHOE pa3BUTHE
opranu3moB (oHToreHes). Craguu 3MOpUOTeHe3a >KUBOTHBIX (Ha MpUMEpe
narymku).  JpoOnenune. Tumbl apodnenus. OcoOeHHOCTH IpOOIeHUS
MJIEKOTTUTAIONIUX. 3apO/IbIIIEeBbIC TUCTKHU (TacTpyJiaius). 3aKiIaaKa OpraHoB
M TKaHEW W3 3apoJbIIIEBBIX JIMCTKOB. B3auMHOE BIMSHUE 4YacTel
Pa3BUBAIOIIETOCS 3apo/ibiiia (AMOpUOHATBHAS MHAYKIINS). 3aKiaaka IaHa
CTPOCHHSI KMBOTHOTO KaK PE3yJbTaT HEPAPXUUYECKUX B3aUMOJCUCTBUN
reHoB. BimsHue Ha >MOpPHOHAIBHOE pa3BUTHE pPaA3IMYHBIX (PAKTOPOB
oKpy>atoien cpenpl. PocT u pasBute XMBOTHBIX. [locTaMOpHUOHANBHBIN
nepuon. Ilpsamoe u HempsiMmoe paszBuTHe. Pa3Butue ¢ meramopdo3om y
0EeClO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. bHojiornueckoe 3HaueHHE
MPSIMOTO U HEMPSAMOTO Pa3BUTHS, UX PACHPOCTPAHEHHUE B MpUpoje. THUIbI
pocTa XKUBOTHBIX. DaKTOPhl PEryJsUA POCTAa >KUBOTHBIX W 4YEJIOBEKa.
Cranuu nocToMOpPHOHAIEHOTO Pa3BUTHSA Y )KUBOTHBIX U UelioBeka. [lepuoib
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u paszputue pactenuit. ['ametodur u cmopodur. Meiio3 B
KU3HEHHOM IuKiIe pacteHuid. OOpa3oBaHuEe CHop B IMporiecce Meiiosa.
l'amerorene3 y pacreHuil. OmniaoJOTBOPEHHE W Pa3BUTUE PACTUTEIbHBIX
OpraHu3moB. [[BOMHO€ OIUIOJOTBOPEHUE Yy 1IBETKOBBIX PACTCHUU.
OOpazoBaHue M pa3BUTHE CEMEHU. MexaHU3Mbl PEryJslMH OHTOTE€HE3a Y
PACTEHMI U )KUBOTHBIX

3.2

HUctopusi cTaHOBIEHUS W Pa3BUTUS TEHETUKW Kak Hayku. OCHOBHBIE
TEHETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJJIEbHbIE
TEHbI, AIbTEPHATUBHBIC TPU3HAKH, IOMUHAHTHBIN U PEIIECCUBHBIA TPU3HAK,
TOMO3HUT0Ta, TETEPO3UroTa, YUCTas JUHUS, TUOPHUIBI, TEHOTHI, (HDEHOTHII.
OcCHOBHBIE METOJBl TEHETUKH: THOPUIOJOTHUUECKHM, ITUTOJIOTUUECKHM,
MOJICKYJISIPHO-TEHETUYECKHU I

3.3

Monorubpunnoe ckpenmBanue. I[lepBeiii 3akoH MeHaenss - 3aKOH
eanHooOpa3usi THOPHUIOB MepBOro nokojieHus. [IpaBuao JOMUHHUPOBAHUS.
Bropoii 3akoH Menaens - 3aK0H pacuienyieHus npu3Hakos. L{utonornueckue
OCHOBBI MOHOTMOPHIHOTO CKpelMBanus. [ unmoresa 4ucToThl ramer.
AHanusupyouee ckpeuuBanue. [[pomexyTouHbIN XapaKTep HACIEA0BAHNUS.
Pacmiennienne npu3HAaKoB MPU HETIOJHOM JOMUHUPOBAHUH.

JHuruOpuanoe ckpemmBanue. Tpetuil 3akoH MeHnzens - 3aKk0H He3aBUCUMOT0
HacJeloBaHUsl Mpu3HAKOB. lluTojOrMyeckne OCHOBBI JAUTHOPUIAHOTO




CKpEILNBAHUS.

Cuermiennoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAHNUE T€HOB, HAPYLIECHUE CUEIIJICHUS MEK]ly T€HaMH. XPOMOCOMHas
TE€OPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIN MEXAHU3M ONPENEIICHUS 110JIa. AYTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI. ['OMOraMe€THbIi W  TE€TEPOraMEeTHBIA  MOJI.
['eHeTnyeckast CTpyKTypa MOJOBBIX XpoMocoM. HaclienoBanne Nnpu3HAKOB,
CLUEIUICHHBIX C MOJIOM. ['éHOTHI Kak menocTHas cucrema. [lnenorponusa -
MHOECTBEHHOE NEUCTBUE reHa. MHOK€eCTBEHHBIN AJUJICIIA3M.
B3aumoneiicTBue HeaienbHBIX T€HOB. KOMIJIEMEHTapHOCTh. OMHUCTA3.
[Tonumepus

3.4

B3aumoneiicTBue reHoTHMIA M cpenbl npu  GopmupoBaHUU (GEHOTHIA.
MN3MeHYnBOCTh NMpU3HAKOB. KaueCcTBEHHbIE W KOJWYECTBEHHBIC MPU3HAKHU.
Buabl 13MEHUYMBOCTH: HEHACIEICTBCHHAS 1 HACJIEACTBCHHAS.
MoaudukanoHHass HW3MEHYMBOCTh. Poib  cpenpl B (DOpMUPOBAHHUH
MOAU(UKAIIMOHHOM  M3MEHYMBOCTH. Hopma  peaknum  IpU3HAKA.
Bapuanunonnslii psan u BapuanunonHas kpusas (B. Moranncen). CpoiicTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

I'enoTnnmueckast W3MEHUYUBOCTb. CBoiicTBa T€HOTHIIMYECKOHN
W3MEHYMBOCTH. BHIBI reHOTHIIMYECKON W3MEHYHMBOCTH: KOMOWHATHBHAS,
MyTaunoHHas. KomOuHaTHBHAs M3MEHYMBOCTh. Mel03 U MOJOBOM Tpoliece
-  OCHOBAa KOMOHMHATHBHOH W3MEHYHMBOCTH. Poab KOMOHMHATHBHOU
W3MEHYMBOCTH B CO3JIaHMM TEHETHYECKOT0 pPa3HOooOpa3us B TMpejesax
OJIHOT'O BUA.

MyTanroHHass M3MEHYMBOCTh. BHAbI MyTalMil: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLUPOBAHHBIE MyTalluh. SnepHble U
UTOILUIa3MaTuYeckue wmyTanud. CoMaTUYeCKUE W TOJIOBbIE MYTAIlUH.
[IpruriHbl BO3HUKHOBEHMs MyTauui. MyTareHsl M WX BIHMSHHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTallMOHHOTO  Tporecca.  3aKOoH
TOMOJIOTMYECKUX PAJIOB B HacyieacTBeHHor uaMeHunBocty (H.U. BaBunos).
BHesinepHas n”3MEHYMBOCTD M HACIEACTBEHHOCTD

3.5

Kapuorun denoBeka. MexayHapoaHas mporpamma HMCCIEIOBaHUS T€HOMa
4yenoBeKa. MeToabl M3y4YeHHUs] TEHETUKM 4YEIIOBEKA: T'E€HEATIOTUYECKUM,
OJIM3HEIIOBBIN, LIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIsIpHO-TeHeTHUeCKUi. COBpPEMEHHOE  OMNpeNe/IEHUEe TEHOTHUIIA:
[MOJIJHOTCHOMHOE CEKBEHUPOBAHWE, TEHOTUNHUPOBAHHWE, B TOM YHCIE C
nomompio I11[P-ananu3a. HacimencrBenHble 3a001eBanus yelloBeKka. | eHHbIE
U XpOMOCOMHBIC OOJIE3HH 4deloBeKa. bollesHn ¢  HacIeACTBEHHOM
MPEIPACIoIOKCHHOCTRIO.  3HA4Y€HHWE  MEIMIIMHCKOM  TeHEeTUKH B
MPEIOTBPAIICHUA H JICUCHUM Te€HEeTHYSCKHX 3a00JCBaHMI dYeIOBEKa.
CTBOJIOBBIC KJIETKU

3.6

JloMecTukanust M CeNeKuus. 3apOXKICHUE CEJIICKUMU W JOMECTUKAIUU.
Yuenne H.U. BaBuioBa 0 1meHTpax MNPOUCXOXKIECHUS U MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil. PoJib Cenekunu B CO3JaHUUA COPTOB PACTEHUU U
nopoJ kuBOTHbIX. COpT, mOpo1a, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacJeACTBeHHOM wu3MeHunBoctd H.M. BaBwiioBa, ero 3HadeHue s




CEJIEKLIMOHHOW padoTBhI.

Metoabl ceneKkImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
UHAMBUYyAJIbHBIN. JTambl KOMOMHAIMOHHOM cenekuuu. Mcnbeitanue
Ipou3BOAUTENEH 10 MOTOMCTBY. OTOOp 1O T€HOTHUIY € MOMOLIBIO OLIEHKU
¢eHoTHIIa MOTOMCTBAa U OTOOp MO TEHOTHIYy ¢ momoinsio aHanuza JJHK.
HcKycCcTBEHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  padoThI.
PamnanmoHHpli M XUMHAYECKMM MyTareHe3 KaK HMCTOYHHUK MyTaldd y
KYJIbTYPHBIX bopm OpPTaHU3MOB. Hcnonp3oBanne T€HOMHOTO
peaakTUpoBaHUsT M MeToAoB pekoMOMHaHTHeIX JIHK mia nomydenus
UCXOAHOrO Marepuana s cenekuuu. [lomydeHme  mOMMIUIOWIOB.
BuyTtpuBunoBas rubpuauzaius. BIu3KopoaCTBEHHOE CKpELIMBaHUE, WIH
nHOpuauHr. HeposicTBeHHOE cKpelyBaHue, Wik ayTOpuauHr. I'ereposuc u
ero npuuduHbl. Mcnonp3oBaHuwe rerepo3nca B cenekuuu. OTnan€HHas
rubpuanzanus. Ilpeogonenne  Oecrionuss  MEXBHIOBBIX  TMOPUIOB.
JIOCTHKEHUs CEJIEKLIMN PACTEHUM U JKUBOTHBIX

3.7

OOBEKTHI, UCIOJIb3yeMble B OHMOTEXHOJIOTHH, - KIETOYHbIE M TKaHEBbIE
KYJbTYpPbl, ~MHKPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpagulliOHHAs
OMOTEXHOJIOTHS: XJIeOONeYeHHe, MOIyYEeHUE KUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAeNMEe. Mukpoouosiorundeckuii cuate3. OOBEKThl MUKPOOHUOIOTHYECKUX
texHojorui. [lpomsBoacTBO Oeika, aMUHOKUCIOT W  BUTaMHHOB.
HckycCTBEHHOE — OIUIOJOTBOPEHME.  PEKOHCTpyKIMSA  SHUEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO TpaHCIUIAHTALUH SIAEP KIIETOK.
XpoMOCOMHass W TE€HHasg HHKEHEpUs. VICKyCCTBEHHBIM CUHTE3 TI€Ha H
KoHcTpyupoBanue pekoMmOuHaHTHBIX JIHK. JlocTrkeHHMs W TMepCreKTHBBI
XPOMOCOMHOW W TEHHOW WHXEHEpHUH. MeTuIMHCKHEe OWOTEXHOJIOTHH.
Hcnosib30BaHUE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTOOOpa3ue OpraHMIecKoro Mupa

4.1

buonoruueckoe paszHooOpaszue opranuzmoB. CoBpeMeHHass CcuCTeMa
opranuueckoro mupa. [Ipunnune! kinaccudpukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIIbI OPTaHU3MOB.

OcOoOEHHOCTH  CTPOCHHSI M JKU3HEIESTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE T'PUOBI, OJHOKJIETOUYHbIC
BOJIOPOCHH, Apyrue npotecTbl. KoJoHHAIbHBIE OpraHu3Mbl. JIBHKEHUE
OJIHOKJIETOYHBIX ~OpPraHW3MOB: aMeOOHJHOE, >KTYTHKOBOE, PECHHYHOE.
3ammTa y OTHOKJIETOUYHBIX OPraHU3MOB. Pa3/ipakuMOCTh Y OJTHOKJIETOYHBIX
OpraHu3MoB. TakCuCHI

4.2

MHOrokJIeTOYHbIE pacTeHUsA. B3anMOCBsI3b YacT€ MHOTOKJIETOYHOTO
opraHu3ma. TKaHW, OpraHbl M CHCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranusma. OpraHu3aM Kak eadHoe 1ienoe. TkaHu pacTeHuid. Turbl
pacTUTENIbHBIX TKaHeW: oOpa3oBaTeibHasl, IOKPOBHAs, IPOBOJSIIAS,
OCHOBHasi, MexaHudeckasd. (OcoOEHHOCTH CTpoeHus, (QYHKUUH W
PAacIoJIOKEHUS TKAHEW B OpraHax pacTeHUM

4.3

BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHUd. DYyHKIHUHU OPraHoOB U
cucteM opradoB. Kapkac pacrenuil. /J[BuKeHNE MHOTOKJIETOUYHBIX PACTECHUM:
TPONMU3MBI M HACTUU. IIoryionenne Boapl, yriIeKMCIOTO Ta3a U MUHEPAIbHbIX
BemecTB pacteHusMmu. Jlpixanme pacrtenuil. Jmddys3us ra3oB depes




MOBEPXHOCTh KJIETKH. TpaHCHOpPTHBIE CUCTEMBbI pacTeHHi. BwineneHue y
pacteHuid. 3aluTa y MHOTOKIJIETOUHbIX pacTteHuil. Kyrtukyna. Cpencrta
[IACCUBHOMN U XUMHYECKOU 3alUTbl. @UTOHITNIEI.

PaznipaxxuMOCTh U peryJisiiiys y Opranu3MoB. Pa3apaxuMoCTh U peryJsisaius
Y MHOTOKJICTOYHBIX pacTe€HHUM. POCTOBBIC BEIIECTBA U MX 3HAYECHHUE

4.5

MHOTOKJIETOUHbIC JKHUBOTHBIC. B3aMMOCBSI3b YacTei MHOTOKJICTOYHOTO
opranusma. TkKaHW, OpraHbl M CHCTEMBI OPraHOB MHOTOKJIETOYHOI'O
opranu3Ma. OpraHusm Kak eauHoe 1enoe. ['omeocras. TkaHM KUBOTHBIX U
yejoBeKa. THIbI KMBOTHBIX TKAHEH: SHIUTEIHAIbHAs, COCAMHMUTEIbHAS,
MbImieuHas, HepBHasi. OcoOOCHHOCTH CTpOeHUS, (DYHKIMA U PaCIOIOKCHUS
TKaHEW B OpraHax »KMBOTHBIX M YEJIOBEKA

4.6

Opranbl U CUCTEMBI OPraHOB JKMBOTHBIX. PYHKIMU OPraHOB M CHUCTEM
oprasoB. Ormopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbII1 1 BHyTpeHHUH ckeneT. CTpoeHue
Y TUIIbI COEIMHEHUS KOCTEN.

JIBUKE€HUE MHOTOKJIETOUYHBIX XUBOTHBIX. [luTanue >xuBOoTHBIX. [IluTanue
MMO3BOHOYHBIX JKMBOTHBIX. JlpIxaHnue >KHUBOTHbIX. KokHOE JbIxaHue.
’KabepHoe u 1€royHoE AbIXaHUE.

JIpIXxaHu€ TO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCI0KHEHHE CTPOCHUS
NETKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJIOBEKa.
MexaHu3M BEHTWIALMHM JETKUX Yy NTUL M MIEKONMTarommXx. TpaHcmopT
BELIECTB y OPraHU3MOB. TpaHCIOPT BEIIECTB Yy KXUBOTHBIX. KpoBEeHOCHas
cucteMa M €€ opranbel. KpoBeHOCHass cuUCTEMa MO3BOHOYHBIX >KMBOTHBIX.
Kpyru kpoBooOpamieHus. OBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHUS
KPOBEHOCHOW  CHCTEMBl IIO3BOHOYHBIX JKMBOTHBIX. DBblaeneHue y
opraHu3MoB. Beiienenue y xuBOTHbIX. COKpaTtuTenpHble Bakyosd. Oprassl
BbiiesieHHA. CBs3b TOJIOCTM Tela € KPOBEHOCHOM M BBLACINTEIBHOU
cucteMaMy. BpljeneHne y TO3BOHOYHBIX JKMBOTHBIX. 3amura y
MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI ¥ X POM3BOIHBIE. Pa3ipaxumMocThb
Y pEeryJsiuus y OpraHu3mMoB. Pa3ipaxXuMoCTh Y OJJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. Pa3znpaxuMoCTh W peryisiquss y MHOTOKJIETOYHBIX DPACTEHUHU.
PocToBbie BelllecTBa U UX 3HaYEHUE.

HepBHas cucrema u peduekTopHas peryjsuus Yy MHOTOKJIETOYHBIX
XKUBOTHBIX. HepBHas cucrtema u €€ OTAeNbl. DBOJIIOIMOHHOE YCI0XKHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

Pa3zpabotka anroputmoB u nporpamm s 3GPexKTuBHON (HyHKIIMOHATIHLHOM
aHHOTAllMd TE€HOMOB, TPAaHCKPUITOMOB, IPOTEOMOB, METa0O0JIOMOB
MUKpPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA M €TI0 310POBBEC

5.1

Opranel U cHCTEMBI OpPraHoB u4esoBeka. OTAeNbl TOJOBHOIO MO3ra
NO03BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropHas ayra. besycinoBHble u
ycloBHbIE pediiekchl. ['yMopanbHas peryisiiusi ¥ 3HIOKPUHHAs CUCTEMa
KUBOTHBIX W 4esioBeKa. JKene3pl SHAOKPUHHOM CHCTEMBI U UX TOPMOHBI.
JlelictBue TOpPMOHOB. B3auMMOCBSI3b HEPBHONW W JOHIAOKPUHHOM CHUCTEM.
I'mnortanamo-runoduzapuas cucrema. Pednexkc u peduexropnas ayra.
be3ycnoBHbIe U yCIOBHBIE pedhIeKCh




5.2

3amura opranusma ot 0one3neil. UMmyHHas cucteMa uenoBeka. KineTouHslit
151 TyMOpPaJIbHbIN VMMYHUTET. Bpoxnénubiu, IpUOOPETEHHBIM
cnenupuuecKuit UMMYHHTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummynutera (IL.Opnux, ®.M.bepuer, C.ToneraBa). BocnamurenbHbie
OTBETHl OpPraHuW3MoB. Poiib BpPOXAEHHOIO HMMMYHUTETa B Pa3BUTHU
CHUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHas cuctema u e€ opransl. Cep/iie, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBooOpaiienusi. PaboTa cepaiia u e€ peryisius

5.4

Hpixanue uyenoBeka. J[uddys3uss ra3oB depe3 MOBEPXHOCTh KIIETKH.
JlpixaTenbHasi cucTeMa 4esoBeka. J[prxaTenabHas MOBEPXHOCTh. Peryisius
nbIxaHus. JIpIxarenbHble 00hEMBI

5.5

HI/IHICBapI/ITeJII)HaSI CHCTCMaA 4YCJIOBCKaA. OT,ZIGJII)I IMUIOCBAPUTCIILHOI'O TPAKTA.
HI/IIHCBapI/ITGJIBHBIe KCIIC3hI. BHYTpI/IHOJIOCTHOC U BHYTPHKIICTOYHOC
IMUIOCBAPCHUC

5.6

ITokpoBsl 1 ux npousBoansle. Opranbl BblaeneHusd. [loukn. Ctpoenue u
¢yHkuronupoBanue Heppona. DunpTpamus, cekpeuus ©u - oOpaTHOE
BCACBHIBAHME KAaK MEXaHU3Mbl pabOThl OPraHoB BbiaesieHud. OOpa3oBaHUe
MOYH Y YEJIOBEKA

5.7

HBI/I)KCHI/IC YyeJIOBEKa: MblleyHas cucreMa. CKeJICTHRIS MBIIINHBI 1 UX pa60Ta.
CTpOGHI/IC X THUIIBI COCOUHCHU KOCTEM

TGOpI/IH OBOJIFOIIHMH. PasButune xu3Hu Ha 3emiie

6.1

OpomonnoHHas Tteopus Y. JlapBunHa. IIpeanochliku BO3HUKHOBEHMSI
napsuHu3Ma. JKnu3Hp 1 HayuyHas faesrenbHocTh Y. /lapBuHa.

JBrwxymue cuibl 3Bomoonud  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTH Pa3MHOKEHHSI OPraHU3MOB, HACJIEICTBEHHAs U3MEHYNBOCTD,
O0opb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).
Odopmnenue cuntetndyeckor Tteopuu sBomonuu (CT3I). HeittpansHas
Teopust 3Boiound. CoBpeMeHHas HBOJIOINUMOHHAS OWONOrUsl. 3HayeHUe
ABOJIIOLIMOHHONW Teopud B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHON KapTHUHBI
Mupa

6.2

[TonysiAnus KaKk 3JIeMEHTapHasl €IUHULA 3BOIOLNHA. COBPEMEHHBIE METOIBI
OLIEHKH T€HETUYECKOr0 pa3Ho00pasust U CTPYKTYpbI nonyisiuuil. i3menenue
reHo()oH/1a MOMYJISIMK KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOphl (IBWKYIIUME CHUIIbI) ABOJIONMH. MyTallMOHHBIN
npouecc. KoMOuHaTuBHas u3MeHYMBOCTh. [lpeiidp reHoB - ciydaiiHble
HEHaIpaBJeHHbIE M3MEHEHMSI 4YacTOT ajUiesied B momyssusx. Oddekr
ocHoBarensd. Murpanuu. M3onsuua — nomynsuuii:  reorpaduyeckas
(mpocTpaHcTBeHHAas ), Ononoruveckas (penpoayKTHUBHAs).

EcrectBeHHblit 0oTOOp - Hanpasisitouii  ¢aktop 3BoMOIUU. DOpPMBI
€CTECTBEHHOI'0 OTOOpa: IBMXKYIIHMHA, CTAOWIM3UPYIOUIUH, pa3pbIBAIOIIMMA
(mm3pynituBHBIN). [TomoBoit oTOOP.

[IprcnocoO0AeHHOCT,  OPraHU3MOB KaK  pe3ylbTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBeHHE TMPUCTIOCOOICHUN Yy OpraHu3MoB. ApoMopdo3sl H
AIMOAJaNTALUH. [Tpumepsr PUCTIOCOOJICHHIA y OPraHU3MOB.
OTHOCUTENBHOCTh MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.




Bun, ero kxpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKPO3BOJIIOIMH. N3051s111s - KitoueBo# paktop BumoodpazoBanus. [lytu u
crocoObl  BHJ000pa30BaHMs:  ajulonmarpuueckoe  (reorpaduyeckoe),
CUMIIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUILIONIU3AIIHS,
rubpuan3anmsi). JmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Pons sBONOMOHHONW OHOJOrMM B pa3padOTKE HAay4YHBIX METOOB
COXpaHeHus1 6Mopa3zHoo0pasusi. MUKpPOIBOIIONHUS M KOIBOIIOIHS Mapa3uToOB
1 UX X035¢B. MexaHu3Mbl (POPMHUPOBAHUS yCTOMYNBOCTH K aHTUOMOTHKAM U
criocoObI OOPHOBI C HEH

6.3

Meroapl u3y4deHUST MaKpOAIBOMIOIMHU. [lalleoHTONIOrMYECKHE  METOIbI
uzydeHus: sBoonuu. I[lepexonubie GopMbl U (DUIOTEHETHUECKUE PSIbI
opranu3MoB. buoreorpaduueckue MeToabl H3ydeHUs! HBOIOIUU. CpaBHEHHE
dnopel 1 ¢dayHbl MAaTEpUKOB U OCTPOBOB. buoreorpaduueckue obnactu
3emuid. BUIbI-DHIEMUKHU U PETTUKTHI.

OMOpPHOJIOTUYECKUE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOAbl U3YUCHHUSI
ABOMIOIMH. [ eHETHYeCKHEe MEXaHU3MBI SBOJIIOIINA OHTOTCHE3a U TOSBIICHHUS
ABOJTIIOIMOHHBIX HOBIIECTB. [ OMOJOTHYHBIC W AHAIOTMYHBIE OpPTaHbI.
PynumenTtapaple OpraHbl W aTaBU3MBL.  MOJEKYISIPHO-TEHETHICCKHE,
OMOXMMHUYECKHE W MaTeMaTHYECKHE METOJbl HW3YUYEHHUS JBOJIIOIUH.
["'omonoruvnbIe TCHBI. CoBpeMeHHBIC METO/IbI MOCTPOCHUS
(UIOTEHETHYSCKUX JCPEBHEB. XPOMOCOMHBIC MYTAllMA W  DBOJIOIUS
TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuIIa) BOJIIOIKMK. HeoOpaTUMOCTh IBOTIOIIHH.
AnanTtuBHas paguaiusi. HepaBHOMEPHOCTh TEMIIOB YBOJIFOITUU

6.4

Hayunple THMOTE3bl TPOUCXOXKICHUSA KU3HM Ha 3emiie. AOuOreHe3
naHcrnepmusi. JlOHayyHble TPEACTaBICHUS O 3apOKICHUM  JKU3HU
(kpearmonn3Mm). ['mmore3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HU U €€
onposepxkenue onsitamu D. Pemu, JI. Cnamnanoanm, JI. Ilacrepa.
[Ipoucxoxnaenre xku3Hu W actpoOuosorus. OCHOBHBIE  JTalbl
HeOpranudeckor sBojronuu. llnanerapHas (reosiorudyeckasi) 3BOJIIOIHUS.
Xumudeckasi BOIIOLMS. AOMOTEHHBIM CHHTE3 OpPraHUYeCKUX BEIEeCTB U3
Heopranndeckux. OnwiT C. Mumiepa u I'. FOpu. O0pazoBanue noJiMMepoB U3
MoHoMepoB. KoanepsatHas runore3a A.M. OnapuHa, runores3a nepBUYHOTO
oynwona JIx. Xomnzaeitna, renetudeckas runotesa I'. Mémnepa. Pubosumsr (T.
Yek) u runote3a «mupa PHK» V. I'mnbepra. @opmupoBanne meMOpad u
BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopusa 3emnaum u Metonbl e€ wu3ydeHus. lckomaemble OpraHu4eckue
octatku. ['eoxponosoruss u e€ metonpl. OTHOcUTENbHAS M aOCOJTIOTHAS
reoxpoHosiorusi. ['eoxpoHosioruueckas mKaia: 30Hbl, 3pbl, IEPUObI, STTOXH.
Hauaneuble 3Tanbel opraHndeckou sBoMoUMU. llosBiaeHHe W 3BOIOIUA
MEPBbIX KJIETOK. OBOJIOIMUA MeTaboau3ma. BO3HMKHOBEHHE TEPBBIX
skocucTeM. CoBpeMeHHbIe MUKPOOHBIC OMOIJIEHKH KaK aHaJIOT MEpPBBIX Ha
3emuie cooOuecTB. CTpomMaTonuThl. [IpokaproOThl U 3yKapUOTHI.
[Ipoucxoxaenue AYKapHoT (cumbuorenes). DBOJIIOIMOHHOE
IPOUCXOKIAECHUE BUPYCOB. [IponCX0kKIE€HNE MHOTOKJIETOYHBIX OPraHU3MOB.




Bo3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tallbl 3BOJIOLMU BBICHIMX pacTeHuil. OCHOBHbIE apOoMOP(O3bI
pactenui. Beixon pacrenuii Ha cyumry. [losiBieHHE CIIOPOBBIX PACTEHUU U
3aBoeBaHUE UMHU cymu. CemeHHbIe pacTeHus. [IpoucxoxieHne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIIONHMH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas @¢ayna. KemOpuiickuii B3pbIB - IOSBICHUE
COBpEeMEHHBIX THIIOB. llepBble XopnoBblie KuMBOTHbIE. JKU3HB B BOJE.
OBomronUs  TO3BOHOYHBIX. [Ipoucxoxaenne ampuOuil W PENTHUIHIA.
[IpoucxoxxaeHne MIIEKONWTAIONMX W OTHAL. [IpuHOMO — KIH0YEBOro
apomopo3za. OcBoeHrEe OECTIO3BOHOYHBIMHU U TMO3BOHOYHBIMH KUBOTHBIMU
CYIIIH.

Pa3BuTtne ku3HM Ha 3emie MO 3paM U IEPUOJAM: apXeu, MPOTEpO30u,
najgeo3oi, Me3030M, KaitHo30i. OOmas XapakTepucThKa KiumaTa H
reoJIOTHYeCKuX IponeccoB. IlosgBienne U pacuBeT  XapaKTEepPHBIX
OpraHu3MOoB. YTieoOpa3oBaHHE: €ro yCIOBUS U BIMSHHUE HA Ta30BbIi COCTaB
aTMocdephl.

MaccoBble BBIMUpPaHUA - YKOJIOTUUECKUE KPU3UCHI Ipounuioro. [Ipuunnsl u
CIEACTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN 3KOJIOTUYECKUN KPHU3UC,
€ro 0COOEHHOCTH

6.5

Paznenel n 3agaun anTpononorur. Metoapl aHTponoaoruv. CTaHOBIICHHE
MPEACTABICHU O TPOUCXOXKACHUN uesoBeKka. COBpEMEHHBbIE Hay4yHbIE
Teopur. CXOACTBO YeJIOBEKA C KUBOTHBIMHU. CHUCTEMATUUECKOE MOJIOKEHUE
yenoBeka.  (CBuaeTenbcTBa  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMH:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE, IMOPHOJIOTHYECKHE, ¢dusnomnoro-
OouoxuMuyeckue, TmoBeAeHUYecKne. OTIMuusg dYelnoBeKa OT IKUBOTHBIX.
[IpsMOxX0kA€HNE U KOMIUIEKC CBS3aHHBIX C HHUM MpHU3HAaKoB. Pa3Butue
TOJIOBHOI'O MO3ra U BTOPOU CUTHAJIBHOM CUCTEMBI.

JBrkyimue cuibl ((pakTophl) aHTpOTIOreHe3a: OMOJIOTHYECKUE, COIIMATIBHBIE.
CooTHoleHrnEe OMOJOTUYECKUX U COUUATBHBIX (DaKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTagUU AaHTPONOreHe3a. ABCTPAJIONUTEKH - JIBYHOTHE MPEIKH
monei. YemoBek yMelbld, NepBble M3TOTOBICHUS OpPYIUi Tpynaa. YemoBek
NPSAMOXOSAIINI M TEPBBIM BBIXOA Jitoaen 3a mpenenbl Adpuku. Yenosek
reiiienb0eprekuil -o01uii MPeoK HeaHAEPTAILCKOrO YeJIOBEKa U YEJIOBeKa
pa3yMHOT0. YenoBEK HEaHIEPTaIbCKUM KaK BUJ JIFOJEHU XOJOAHOI0O KIIMMAaTa.
YenoBek pa3yMHbIM COBPEMEHHOI'O THUIIA, IEHUCOBCKUM YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npejeiaMu APpuku.

DBOJIONNST COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI OTOOp B MOMYJISIIIHSX
yeroBeka. MyTalMoHHBIN mporiecc W mnoaumopdusMm. [lomynsinoHHbIE
BOJIHBI, JApeiid reHoB, Murpanus u «3QQPexkT ocHOBaTENs» B MOMYJISIIUAIX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. Ilonstue o pace. bonbmume pacel: eBponeougHas
(eBpaswuiickas), aBCTpajo-HETpoOuJHAs (dKBATOpHAIbHAsI), MOHTOJIOWHAS
(azuarcko-aMmepukaHnckas). Bpems v myTu pacceneHus yesoBeKa o rnjiaHeTe.
EnuncTBO uyenoBeueckux pac. HaydHass HECOCTOATENBHOCTH pacu3Ma.
[Tpucnoco0IeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHUSIM OKPY>KArOIIeH Cpejibl.




Bnusuaue reorpaduyeckoit cpenpl U Apedidpa reHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTOBeKa

DKOCHUCTEMBI U MNpUuCymunuc MM 3aKOHOMCPHOCTH

7.1

Paspnenbl u 3agaun s3koaoruu. CBsI3b IKOJIOTUU C APYTUMHU HayKamu. MeToibl
skosioruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B SKOJIOTHH: TPUPOTHBIC
u nabopatopHbie. MoaeupoBaHUE B 3KOJIOTUU. MOHUTOPUHT OKPY KAIOIIEH
CpeIbl: JIOKAJIbHBIN, peTHOHAIBHBIN U TJI00ATBHBIN

1.2

DkoJsiornyeckue (PaKkTopbl U 3aKOHOMEPHOCTH X aerctBus. Kimaccudukanus
AKOJIOTUYECKUX (DaKTOPOB: aOMOTUYECKHE, OMOTHYECKUE, aHTPOIOTECHHBIE.
OO6mue 3aKOHOMEPHOCTH JEHCTBUS 3Koyorudeckux (axktopon. [IpaBuio
munumymMa (K. llnpenrens, FO. JInbux). TonepanHTHOCTh. DBpHUOUOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKoysornueckuil ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CHEKTpAa HAa OpPraHU3Mbl. OKOJOTMYECKUE
IpyIIbl PACTEHUI U )KUBOTHBIX 110 OTHOIICHUIO K cBeTy. CUTHaNIbHAs poJib
ceeta. doronepuoausM. Temmeparypa Kak 3KOJOTUUECKUU (HAKTOP.
JleiictTBue  TemmepaTypbl ~Ha  opraHu3Mbl.  [loWkWwioTepMHBIE U
TOMOMOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxnocTte kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacTeHHil K
noJ/iep KaHuo BojiHOro OanaHca. Kinaccudukanus pacTeHui o OTHOILIEHUIO
K BoJe. [Ipucnoco6enns ;kuBOTHBIX K M3MEHEHHIO BOJAHOTO pexxumMa. Cpesibl
OoOMTaHUsI OpPraHMU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, IIOYBEHHAs,
riyOWHHAs MOJAINOYBEHHAs, BHyTpUOpraHu3sMeHHas. PU3HKO-XUMHYECKHE
0COOEHHOCTH cpell o0uTaHusi opranu3mMoB. [Ipucnoco6ieHuss OpraHu3mMoB K
’KU3HH B Pa3HBIX Cpellax.

buonornyeckue putMmsl. BHemHue u BHyTpeHHHUE pUTMBI. CyTOYHBIE U
roguuHble pUTMbL. [IpHCnOCOONIEHHOCTh OPraHu3MOB K  CE30HHBIM
M3MEHEHUSIM YCIIOBUN KU3HH.

XKusznennsie Qopmbel opranusmMoB. lloHsTne o Ku3HEHHOU (opme.
XuszHeHnHsle (OpMBI pacTeHUil: HOEpeBbs, KYCTAapHUKH, KyCTapHUYKH,
MHOT'OJIETHUE TPaBbl, OJHOJIETHHE TpaBbl. JKu3HEeHHbIE POPMBI )KUBOTHBIX:
TUAPOOHOHTHI, T€OOUOHTHI, adpPOOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a
AKU3HH.

buotnueckue  Qakroppl.  Bumel  OMOTHYECKMX  B3aUMOJICUCTBHIL:
KOHKYPEHIIMS, XWIIHAYECTBO, cuMOM03 U ero Qopmel. [lapazutuswm,
KOOTIepaIls, MyTyalli3M, KOMMEHCAJIN3M (KBapTUPAHTCTRBO,

HaxyeOHn4yecTBo). Herpoduueckne  B3ammonelcTBus  (TOMUYECKUE,
dbopuueckue, padbpuueckue). 3HaUCHHE OMOTHUSCKUX B3aMMOJICHCTBUM JIJIS
CYIIIECTBOBAHMSI OPTaHU3MOB B cpejie oOuTaHus. [IpuHIUI KOHKYPEHTHOTO
HCKITIOYCHUSI

7.3

DKOJIOTUYECKHE  XapakTepuCTUKU  momynisiuu.  [lomymsamms — kak
Ouosiornyeckas cucrema. Poiab HEOTHOPOTHOCTH cpenbl, (U3NIECKUX
OapbepoB M 0OcOoOEHHOCTEH OWOJOrMM BUAOB B  (HOPMUPOBAHUU
NPOCTPAHCTBEHHOW CTPYKTypbl —momyJsiuii. OCHOBHBIE TMOKa3aTeln
MOMYJISIIMNA: YUCIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U TOJIOBas CTPYKTYpa,
POXKIAEMOCTh, PUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.




OKoJiornueckas CTpykrypa nomyssauuu. OneHKa YACIEHHOCTH MOITYJISLUY.
JnHamMuka mnonynAnuMA M €€  peryJisiuus. DHOTHYECKHM IMOTEHIMA
nonyjsauuu. MoJenupoBaHue IWHAaMUKM rnomyisuuud. Kpusbele pocta
YUCJIICHHOCTH monyJisinuy. Kpusele BpDKHMBaHUSA. Peryisinys 4ncI€HHOCTH
NOMYJISIIHI: POJIb (PaKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT IMJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaoB (r- u K-ctparterun).

[TonsTe 06 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkostornueckor Huimm JIxx. 1. Xarunacona. Pazmepsl sxonornyeckon
Huwmy. [loTeHnnanbHas U peaan30BaHHAs HUILLIN.

Bua xak cucrema nomynsuuid. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruud. 3aKOHOMEPHOCTH TMOBEJEHUS W MUTpPalUid  >KUBOTHBIX.
buonornyeckue NHBa3uu 4y>KEPOIHBIX BUJIOB

7.4

CooOmiectBa opraHu3MoB. buoreHo3 u ero crTpykrypa. CBs3M MEXITY
opraHu3Mamu B OHOIIEHO3€. DKOCHCTEeMa Kak OTKpbiTasg cuctema (A.Jlxk.
Tencnu). DyHKIIMOHATBHBIE OJIOKA OPTAHU3MOB B 9KOCUCTEME: MPOTYLICHTHI,
KOHCYMEHTBI, peayneHTol. Tpoduueckue ypoBHu. Tpodudeckue nenu u
cetu. AOuotuueckue O10ku skocucTeM. [IouBBI U WIIBI B 3KOCHUCTEMaX.
KpyroBopotr BemecTB M TMOTOK 3HEpruM B dkocucteMe. (OCHOBHBIC
MOKa3aTeaM HJKOCHCTEMBI. buomacca W TOPOAYKUHS. IKOJOTHYECKHUE
MUPaMUJIbl YUCesl, OMOMACChl U SHEPTUHU.

HamnpasneHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB - cyKlieccuu. [lepBudHbie
Y BTOPUYHBIE CYKIIECCUM U UX MPUYUHBI. AHTPOIIOTE€HHBIE BO3/ICUCTBUS Ha
cykueccun. KnumakcHoe cooOmectBo. buopasHooOpasue u  mojHOTa
KPYTrOBOPOTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPOIIOT€HHBIE IKOCUCTEMBL. ATPOIKO CUCTEMA.
ArponeHo3. Paznuumss MexXAQy aHTPONOIE€HHBIMH W MPUPOJHBIMH
sKocHCcTeMaMHt. Y pOoskocucTeMbl. OCHOBHBIC KOMIIOHEHTHI YPOOIKOCHUCTEM.
loponckass ¢dmopa u  dayna. CuHaHTpomu3amus TOPOJCKOW (ayHBI.
buonornueckoe UM XO3SHUCTBEHHOE  3HAYEHUE  arpodKOCUCTEM U
ypOOIKOCUCTEM. 3aKOHOMEPHOCTHU (dbopmHpoBaHus OCHOBHBIX
B3aMMOJICHCTBUI OPTaHU3MOB B DKOCHUCTEMAX.

IlepeHoc »HHepruM ¢ BEHIECTB MEXKJAY CMEXKHBIMU OSKOCHCTEMaMH.
YCTOMYMBOCTh OPraHU3MOB, TIOMYJSILIMA W JKOCUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX M aHTPONOTE€HHBIX BO3ACHCTBUNI

7.5

buocdepa - obmemnanerapnas obOonouka 3emiid, T/€ CYIIECTBYET WIIU
cymecTBoBasia *Xu3Hb. Yuenue B.U. Bepuaackoro o 6mochepe. O6nactu
ouocepsr u e€ cocraB. XKuBoe BemiecTBO Ouocdepbl U ero (PyHKIUH.
3aK0OHOMEpPHOCTH cyImiecTBoBaHusl Onocheprsl. OcodbeHHOCTH Onochepsl Kak
rIo0ambHOM  AKOCHCTeMBI. JlMHAMH4YecKoe paBHOBecHe B Ouocdepe.
KpyroBopoTbl BemiecTB M OMOT€OXMMHYECKHE IUKIBI (yriiepona, a3ora).
PutMugHOCTS siBIICHHI B OHnocdepe.

3oHasbHOCTE Ounocdepnl. [lonstTne o Ouome. OCHOBHBIE OMOMBI CYIIU:
TyH/Ipa, XBOWHBIC Jieca, CMCIIAHHBIC M ITUPOKOJUCTBECHHBIE Jieca, CTEIH,
CaBaHHBI, ITyCTHIHHM, TPOIUYECKHE Jieca, BBICOKOTOPhI. Kimmar,
PACTUTENbHBINA U KUBOTHBIM MUpP OMOMOB CYIIIH.

CrpykTypa ¥ QYHKIUS KUBBIX CUCTEM, OLIEHKA X PECYPCHOTO MOTEHITHAIA




1 6nochepHbIX PYyHKIHMI

7.6 OKOJIOTMYECKHE KPU3UCHI M WX MNpUYuHbl. Bo3neiicTBue uyenoBeka Ha
ouocgepy. 3arps3HeHue BO3AyIIHON cpeabl. OxpaHa BO3yXa. 3arpsi3HEHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue moussl. OxpaHa
MTOYBEHHBIX pecypcoB. MI3MeHeHne KiInMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENIbHBIN U KUBOTHBIM MUp. OXpaHa
pPaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE NPUHIMUIBI OXpPaHbI
npupoasl. Kpacusle kHuru. Oco0o oxpaHseMble MPUPOJHBIE TEPPUTOPHUH
(OOIIT). borannyeckue caabl ¥ 300JI0TUYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA U MPUPOJIBI.
PanmonanbHOoe NpUPOJONONB30BAaHUE M COXPAHEHUE OMOJOTHYECKOIO
pa3zHoo0pa3us 3eMiu
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