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IosicHUTEILHAA 3aNMUCKA

PabGouas nporpaMma cocraBjieHa Ha OCHOBE:

1.®enepanbHOT0O rocyaapcTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpenHero o0Imero oopa3oBaHus
(ITpuka3z MunucrepctBa npocsemenus PO ot 17.05.2012 Ne413 « O6 yrBepxaenun ®I'OC COO» ¢
W3MEH.)

2.0cHOBHO¥ 00pa3oBaTeIbHOM MporpaMMbl cpeHero oomiero oopazoanuss MAOY Aobarckas COIL Ne
1, mpoToxou negarorudeckoro coretra ot 30.08.2023 r. Ne 18, ¢ u3meH.

3.Ilpuxa3za Munmnpocenienus Poccun ot 22.06.2026 Ne 436 «O6 yrBepx)aeHuu (heaepaabHOro mepeyHs
y4€OHUKOB, JOMYIIEHHBIX K UCIOJIb30BAaHUIO IIPU PEATTU3ALNN UMEIOIINX TOCYIapCTBEHHYIO
aKKpeAUTaLMI0 00pa30oBaTeIbHBIX IPOTrpaMM Ha4allbHOTO 00IIEr0, OCHOBHOTO O0ILIEr0o, CPETHETO OOIIEro
00pa30BaHUs OPraHU3ALUSIMHU, OCYILECTBISIONIMMHI 00pa30BaTEIbHYIO ACSITEIbHOCTD, U YCTAHOBJICHUN
MIPe/IeIbHOTO CPOKa MCIIOJIb30BAHMSI HCKITIOUEHHBIX YUEOHMKOB U pa3pab0TaHHBIX B KOMIUIEKTE C HUMH
y4eOHBIX OCOOHI»

4.Yaeonoro mnana MAOY Aobarckas COL Ne 1 mva 2026 — 2027 yueGHBI# TO/I.

5.®enepanbHOl paboueil mporpaMmbl IO y4eOHOMY MTpeAMETY OUOIOTHS.

[Iporpamma o 6uosiornu Ha ypoBHE CpeHEero odIiiero oopasoBanus pazpadboraHa
Ha ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 N 273-®3 «O06 obpazoBaHuu
B Poccuiickoit Deneparuny, ®I'OC COO, KoHuenmuu mnpemnogaBaHus y4eOHOTO
npeamera «buoorus» MU OCHOBHBIX MOJIOKEHUN (enepaabHOil pabodeil MmporpaMMbl
BOCTIUTAHUS.

buonorus yriyonennoro ypoBHs uzydeHus (10 — 11 kmaccel) sSBISETCS OTHUM
13 KOMIIOHEHTOB MpeIMEeTHON o0nacTu «EcTecTBeHHO-HAYy4YHbIe TTpeaMeTh». CoriiacHo
nonoxkeansim  ®I'OC  COO  npodunpHbie  y4eOHbIE TPEAMETHI, HU3ydaeMble
Ha yrIIyOJIGHHOM YPOBHE, SIBIISIIOTCS cTIOcoO0M auddepeHIaniy 00ydeHus: Ha ypoBHE
cpenHero oOmiero oOpa3oBaHHs W TMPHU3BAHBI 00ECTEUYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIINM, CpPEAHUM OOIUM, CpeJHUM MPOGEeCCUOHANBHBIM M BBICIITUM
oOpa3zoBaHueM. B To e Bpemsl KaKIblii M3 ITHX y4eOHBIX MPEIMETOB JOKEH OBITH
OpHUEHTHUPOBAaH Ha TMPHOPUTETHOE pEIICHHE O0Pa30BATEIbHBIX, BOCIMUTATEIHHBIX
M pa3BUBAIOIIMX  3a/ad, CBS3aHHBIX C MpodopueHTanued  o0ydJaroImuXcs
U CTUMYJIIMPOBAHWEM HHTEpPEca K KOHKPETHOW 00JaCTH HAyYHOTO 3HAHHS, CBSI3aHHOTO
¢ Ouosoruei, MeIUIIMHON, YKOJIOTHUEH, TICUXOJIOTHEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo OuojOrMM JaeT MpEACTaBICHUE O LENH M 3a7adyax H3Y4YeHHUs
yaeOHoro npeameta «buonorus» Ha yriayOJIeHHOM ypOBHE, OTMpEeseT 00s3aTeIbHOE
(MHBapUMaHTHOE) MPEAMETHOE COJepKAHUE, €ro CTPYKTYpUpPOBAHHE IO pazjaesaM
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U TeMaM, paclpejelieHHe MO KiaccaMm, PEKOMEHAYET IMOCIIEI0BATEIbHOCTh H3yYEHHUS
y4eOHOro MaTepuaja ¢ y4eTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JJOTUKU
y4eOHOro Ipolecca, BO3PACTHBIX OcoOeHHOcTeW oOyyaromuxcsi. B mnporpamme
Mo OWOJIOTUM peaM30BaH MPUHIMI TPEEeMCTBEHHOCTU C U3YYECHHEM OHOJIOTHUU
Ha YypOBHE OCHOBHOro o00miero oOpa3oBaHus, Ojarogaps 4YeMy HpOCMaTpUBAETCS
HalpaBJICHHOCTh ~ Ha  TOCJIEAYIONIEE  pa3BUTHE  OMOJOTMYECKUX  3HAHMWM,
OPUCHTHPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
AKOJIOTUYECKOTO MBIILJICHHUSI, TPEJCTABICHU O 3I0pOBOM 00pa3e )KU3HU, Ha BOCIIUTaAHUE
OEepeXHOr0 OTHOIICHUS K OKpYXKaIollel mpupoIHOH cpene. B mporpamme mo 6uonoruu
TAaK)KE€ TIOKa3aHbl BO3MOXHOCTH Y4eOHOTO mnpeamera «buomorus» B peaninzanuu
tpeboBanuii OI'OC COO K mMIaHUPYEMbIM JIMYHOCTHBIM, METaNpeIMETHBIM
U TIPEMETHBIM pe3yjbTaTaM OOydeHHsS U B ()OPMUPOBAHUU OCHOBHBIX BHJIOB YueOHO-
MO3HABATEILHON  JICSATEIBHOCTH  OOYYalOIIUXCA IO  OCBOCHHUIO  COJIEpKAHUS
Ouronornyeckoro o0pa3oBaHus Ha YPOBHE CpEHEr0 00111ero 0Opa3oBaHusl.

[IporpamMmma 10 OUONOTHU SIBISICTCS OPUCHTHPOM JJII COCTABJICHUS aBTOPCKUX
pabounx mporpamMm. ABTOpaMU pabOYUX MPOTPAMM MOXKET OBITh MPEIJIOKEH CBOU
MOJIXO/ K CTPYKTYPUPOBAHMIO U TOCIIEIOBATEIbHOCTA M3yUCHHS Y4eOHOTO Marepuarna,
CBO€ BHJICHHE CMOCO00B (opMUpOBaHHS y OOYUYAIOIIUXCS TPEAMETHBIX 3HAHHM
¥ YMEHHUI, a TAaK)KE€ METOJIOB BOCIIUTAHUS U PA3BUTUS CPEJCTBAMHU y4eOHOTO IIpeIMeTa
«buomorus».

buonorust Ha ypoBHe cpenHero oOIiero oopa3oBaHHs 3aBEpIIAET OHOJIIOTHMYECKOE
oOpa3oBaHHWe B IIKOJE M OPUEHTUPOBAH Ha pacHIMpeHHe M yriayOJeHue 3HaHUU
oOy4Jaromuxcs O >KHUBOW MPUPOJE, OCHOBAX MOJIEKYJISAPHON U KJIETOYHOM OMOJIOTHH,
SMOPHOJIOTUM W OWOJOTUM PAa3BUTHUS, TCHETUKH, CEJICKIHUH, OHOTEXHOJIOTHH,
HBOJIIOIMOHHOTO YYCHHS U SKOJIOTUH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha  yriiyOJIeHHOM  YpOBHE
OpHUEHTUPOBAHO Ha TMOATOTOBKY OOYYaloImIMXcs K TOCIEAYIOIIEMY TMOJyYEHHUIO
OMOJIOrMYecKOro oO0pa3oBaHus B By3aX M OpraHHU3aIldsIX CPEeJTHETO MpodecCHOHaTbHOTO
oOpazoBanusa. OCHOBY €ro COJEp>KaHUS COCTABISIET CUCTEMa OMOJIOTHYECKUX 3HAHUM,
MOJIYYEHHBIX MPU HM3YYEHUU OOYYAIOUIMMHUCS COOTBETCTBYIOIIUX CHCTEMATUYECKHUX
paszesioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O 001ero oopasosanus, B 10—11 kmaccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, pacHIMpeHbl W YrIyOJIeHBbl OMOIOTMYECKHE 3HAHUS
O pacTeHHUSAX, JKWBOTHBIX, TIpubax, OakTepHsAX, OpraHu3Me 4YeJIOBeKa, OOIIHMX
3aKOHOMEPHOCTSIX JKM3HHW, JIOTIOJHUTEIHHO BKIFOYCHBI OWOJOTHYECKUE CBEICHUS
MPUKJIATHOTO U MMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HUCIIOIb30BaTh KaK OPUEHTUPHI
JUTSI TIOCTIEYIONIETO BhiOOpa mpodeccun. Bo3morkHa Takyke MHTETpaIvs OMOIOTHIECKIX
3HaHUM C COOTBETCTBYIOIIMMU 3HAHUSMHU, MOTYYEHHBIMHU 00 yUaIOITUMUCS [TPU U3YYCHUU
busuku, XuMuu, reorpaduu U MaTEMATHKHU.

Ctrpyktypa mnOporpamMmbl 1O OHOJOTHUM  OTPa)KaeT CHUCTEMHO-YPOBHEBBIN
Y HBOJIIOLIMOHHBIN MOAXO/IbI K U3y4eHU0 Onosioruu. CoriacHo UM, U3y4aroTCsl CBOMCTBA
1 3aKOHOMEPHOCTHU, XapaKTEpHBIEC ISl JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHu3alui,
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ABOJIIOLIMK OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHUs OMOIOTUYECKOro pa3HO00pa3us
ra”eTsl. Tak, B 10 kiacce u3y4yaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJIO0THH,
AMOPHOJIOTUM U OWOJIOTMM PA3BUTHS, TEHETUKH U CEJICKIUH, OHOTEXHOJIOTHUH
U CHHTETHYECKON OHMOJIOrMH, aKTyaTu3HPYIOTCS 3HAHUS 00YydYaroluXcsl Mo OOTaHUKE,
300JI0THMH, aHaTOMKH, (HU3HOJIOTUH YesioBeka. B 11 kiacce u3y4aroTcst 3BOJIIOIIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUU U yUeHHe 0 Ouocdepe.

buonoruss mpu3BaHa o0ecHeYUTh OCBOEHHUE OOYYAIOMIMMHCS OMOJOTHMYECKUX
TEOPUM U 3aKOHOB, WJIEH, NMPUHUUIOB U IPABUI, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYUYHOW KapTUHBI MHpA, B3HAHUH O CTPOCHHHM, MHOIroo0pasuu
U OCOOEHHOCTSX KJIETKHU, OpraHu3Ma, TOMyJslud, OWUOIIEHO3a, HSKOCUCTEMBI,
O  BBIJIAIONIUXCS ~ HAYYHBIX  JIOCTIDKCHMSIX,  COBPEMEHHBIX  HCCIEIOBaHUSIX
B OWOJOTMM, TPUKIAAHBIX acCMEeKTax OWOJIOTMYEeCKUX 3HaHui. Jlinsg pa3BuTus
U TOJJCPKaHUs HMHTEepeca OOydaromuxcsi K OUOJIOTMU HapsAly CO 3HAYUTEIhHBIM
00bEMOM TEOPETHYECKOr0 MaTepualia B COACPKAaHUU TPOrpaMMbl MO OHOJIOTHU
MIPEIYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJICHUS WM PA3BUTHUS TOM WM WHOU
obyactu OWMOJOTUM, BKJIAJOM OTEYECTBEHHBIX W 3apyOEKHBIX YUCHBIX B pEIICHUE
BOKHEUIIINX OMOJIOTUYECKUX U IKOJIOTHIECKHUX MPOOIIEM.

enp wm3yuenus ydeOHOro mnpemmera «buonorus» Ha yriayOJIGHHOM ypOBHE —
OBJIaJiIeHNEe OOYYArOIIMMUCS 3HAHUSIMU O CTPYKTYpHO-(YHKIMOHATBLHOW OpraHu3aiuu
KUBBIX CHUCTEM Pa3HOTO paHra M MpUOOpPETEeHHE YMEHUU HMCIOJIb30BaTh ITH 3HAHUSA
B (opmupoBaHMM UWHTEpeca K oOmIpeaesieHHON oOnactu mpodeccruoHambHON
NEeSTENbHOCTH, CBSI3AHHOW C OuWoJoTHeW, WM K BBIOOPY yueOHOro 3aBefeHUs
JUTSL IPOAOIKEHHST OMOJIOTHYECKOTO 00pa30BaHuUA.

JlocTkenue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha yriayOiaeHHOM
ypOBHE 00€CTIeunBaETCS PEIICHUEM CIEIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIUMHUCS CHUCTEMBI OWOJIOTMYECKMX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSAX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U MpaBWJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KApTUHY MHpA;
O CTpPOCHHH, MHOT0OOpa3Md M OCOOCHHOCTSIX OHOJIOTHYECKHX CHCTEM (KJICTKa,
OpraHu3M, OIS, BHUI, OMOreolneHo3, Owocdepa); O BBIAAIONINXCS OTKPBITHUIX
Y COBPEMEHHBIX HCCIICIOBAHUSX B OMOJIOTHY;

O3HAKOMJICHME OOyYaloIIMXCs C METOJaMH [O3HAHUS JKMBOM  IPUPOJBI:
MCCJIEI0BATEILCKUMHI METOJIaMH OMOJOTHYECKUX HAYK (MOJICKYJISIPHON W KJIETOYHOM
Oumonoruu, YMOPHUOIOTUU U OMOJIOTUN PA3BUTHS, TEHETUKH U CETIEKIINH, OMOTEXHOIOTUU
Y CHHTETHYECKOW OMOJIOTHH, MTAaJICOHTOIOT UM, IKOJIOTHH ); METOJaMHU CaMOCTOSATEILHOTO
MPOBEICHUS OMOIOTHYECKUX HCCIICIOBAHU B TAOOpATOPUU U B Ipupoje (HabtoeHue,
U3MEPEHUE, IKCIEPUMEHT, MOACTUPOBAHUE);

OBJIaJIcHUE  OOYYalOIMMHUCA  YMEHUSIMH: CaMOCTOSITEIbHO ~ HaXOJUTh,
aHAJTU3UPOBATh W HCIOJIB30BaTh OHOJIOTHYECKYIO UH(OpMAILNIO; TOJIB30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLUAIIBHO-A)KOHOMHYECKUMH U SKOJIOTUUYECKUMHU IIpoOIeMaMu
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YeJIOBEYECTBA; OLEHMUBATH IOCIEACTBUS CBOEH JEATEIBHOCTH MO OTHOLIEHUIO
K OKpY Karollel NpUpOAHON cpesie, COOCTBEHHOMY 370POBBIO U 3J0POBbIO OKPYKAIOIINX
moned; OoO0OCHOBBIBaTb M COOJMIOAATh Mepbl MNPOPUIAKTUKH  MH(EKIMOHHBIX
3a0oneBaHuii, MpaBWia TMOBEACHUS B TMpupoae U olecrneyeHuss Oe30MacHOCTH
COOCTBEHHOM  JKM3HENEATEIbHOCTH B  YPE3BBIYAMHBIX CHUTYalMsIX MNPUPOIHOTO
M TEXHOTEHHOIO XapakTepa; XapaKTepU30BaThb COBPEMEHHbIE HAYYHBIE OTKPBITHS
B o0JracTi OMOJIOTHH;

pa3BuTHE Yy OOY4YaIOIIMXCA HWHTEUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEN
B MpoIlecCe€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU M COBPEMEHHBIMH
UCCJICIOBaHUSAMH B OHOJOrMHM, pElIaeMbIMH €10 MpoOJieMaMH, METO0JIOTHEH
OMOJIOTUYECKOTO HCCIIEIOBAaHUS, MPOBEACHUS DKCINEPUMEHTAIBHBIX HCCIEAOBAHMM,
pemieHuss  OMOJIOTMYECKUX  33/a4, MOJECIUPOBAaHUSA  OHOJIOTMUECKHX OOBEKTOB
U TIPOLIECCOB;

BOCHUTaHUE y 00y4aronuxcsi IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE B LIEIOM
U K OTIEIbHBIM €€ OObeKTaM U SBJICHHSIM; (POPMUPOBAHHE HKOJIOTHUYECKOM,
TCHETUYECKOW TPaMOTHOCTH, OOIIEW KyJIbTYphl TOBEICHUS B TPUPOJIE; WHTETPALHH
€CTCCTBCHHO-HAYYHBIX 3HAHHIA;

npuoOpeTeHue 00y4aroIMUMHCS KOMITETEHTHOCTH B paImoHaIbHOM
IPUPOJIOTIONIH30BAHUHU (COOJIIOICHUE TIPaBUJI TOBEJEHUS B NPUPOJIC, OXPAaHBI BUIOB,
AKOCUCTEM, OMochepbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbsI U 3I0POBbsI OKPY>KAIOIINX
monier (cobmoneHuss Mep npoduIakTUKK 3a00JieBaHUM, oOecrieueHne Oe30MacHOCTH
KU3ZHEJEATEIbHOCTH B YPE3BBIUAMHBIX CHUTYallUIX MPUPOJHOTO U TEXHOTEHHOIO
XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJOTUYECKUX 3HAHUM W yYMEHHM
B ITOBCEIHEBHOM >KU3HHU,

CO37laHNE YCJIOBHM /Jii OCO3HAHHOTO BbIOOpa OOYHYAIOIIUMMCS WHAMBHUIYATBHOM
o0Opa3oBaTenbHON TPACKTOPUH, CrocoOCTBYyIOMIEH MOCIIEAYIOIEMY
npodeccuoHaTbHOMY CaMOOMPEEICHUI0, B COOTBETCTBUM C WHIUBUAYATbHBIMU
MHTEpEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO0111ee yncio yacoB, PEKOMEHJOBAHHBIX JJI U3Y4YEHUsI OMOJIOTMH Ha YIiTyOJIeHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 yaca (3 gaca B Hezemo), B 11 knacce — 102 gaca
(3 yaca B Henelno).

OT6op opraHm3allMOHHBIX (OPM, METOJOB M CPEIACTB OO0ydYeHHUS OHOJIOTHUH
OCYILIECTBJISIETCSI C y4YeTOM CHEHU(PUKH €ro COJAEpKaHUs M HaAMpPaBIEHHOCTH
Ha TMPOJOJDKEHHE OHOJIOTMYecKOoro oOpa3oBaHUS B  OPraHU3alUAX CPEIHEro
po(heCcCHOHATIBLHOTO U BhICIIEr0 00pa3oBaHUs.

OO0s3aTenbHBIM  YCIIOBHEM MPU OO0yYeHHWH OWOJOTMM Ha YriyOJEHHOM YPOBHE
SBIIICTCS TIPOBEJICHHE JA0OPATOPHBIX M TPAKTHYECKUX pabor. Takke ydactue
OoOy4JarommXcs B BBINIOJIHEHUH TMPOCKTHBIX M Y4YEOHO-HMCCIEAOBATENBCKUX pabdoT,
TEMaTUKa KOTOPBIX OMPEIEISIETCS yYUTEIeM Ha OCHOBE WMEIONIUXCS MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.
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COIAEPKXAHUE OBYYEHUA

10 KJTACC

102 4, n3 Hux 1 4 — pe3epBHOE BpEMH.

Tema 1. Buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas wucTtopusi pa3BUTHS
Oouosiornu. buonornyeckre Hayku M u3ydaeMble UMU MpoOiembl. DyHAaMEHTalbHbIE,
PUKJIAHBIE U TTOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJOTHH.

3HaueHue Ouonorud B (HOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUHOU
kaptuHbl mupa. Ilpodeccun, cBsizaHHble ¢ Owuonorueil. 3HaueHue OHOJIOTHUH
B IMPAKTUYECKOM JEATCIBHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEIbCKOM  XO34ICTBE,
POMBIIIJIEHHOCTH, OXPaHe MPUPOJIBIL.

Jlemoncmpayuu:

Ilopmpemuwvi: Apucrtorens, Teodpact, K. Jluanen, XK.b. Jlamapk, Y. Jlapsus,
Y. Tapseu, I'. Mennens, B.M. Bepnanckuu, W.II. IlaBnoB, MN.M. MeuyHuKOB,
H.U. Basunos, H.B. Tumodees-Pecosckuit, 1. Yorcon, ®@. Kpuxk, /I.K. benses.

Tabauyvt u cxemovr. «CBA3b OHOJOTMM C JpPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cucTeMbl U UX U3Y4YeHHE

JXKuBble cucTteMbl Kak mpeaMeT u3ydeHus Ouonorud. CBOMCTBA KUBBIX CHCTEM:
€QUHCTBO XMMHUYECKOTO COCTaBa, JHUCKPETHOCTb M UEIOCTHOCTh, CJOKHOCTB
U YIIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIaHU3aLIMs, CAMOBOCIIPOU3BEACHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE.

YPOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAHEBBIH,
OpraHW3MEHHBIN, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOreOIeHOTHYCCKUI),
ouochepnsrit. [Iporeccsl, mpoucxoAsmiye B XUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hp kak ¢opma cyiiecTBOBaHUsA Martepuu. Hayku, u3ydaromue >XKUBbBIE
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3alHH.

N3yyenue >KuBBIX cucTeM. MeToasl Ouonornyeckod Hayku. HaGmroxenwue,
W3MEpPEHUE, DSKCIIEPUMEHT, CHCTEMAaTu3alus, MeTaaHain3. lloHATHE O 3aBHCUMOM
Y HEe3aBUCHUMOM InepeMmeHHou. [ImanupoBanue skcriepumenTa. [loctaHoBKa u mpoBepka
runiote3. HyneBas runote3a. IloHsiTHe BBIOOPKM W €€ JOCTOBEPHOCTh. Pazopoc
B Owonornyecknx maHHbIX. OIIEHKa JTOCTOBEPHOCTH TOJNYYCHHBIX pE3yJIhTaTOB.
[IprunHbI HCKAXKEHUS PE3YIABTATOB dKCNIEpUMeEHTa. [[OHITHE CTaTUCTHYECKOTO TECTA.

Tabauywvr u cxemvi: «OCHOBHBIC TIPU3HAKHU KU3HW», «BHOIOTHYECKUE CHCTEMBIY,
«CBolCcTBa XKUBOU MaTepumn», «YPOBHU OPraHU3allUM >KUBON MPUPOIb», «CTpoeHue
KUBOTHOM KIETKW», <« TkaHW KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOIO
opranuszmay, «buoreoienos», «buocdepar, «MeToabl U3yUEHUs KUBOU MPUPOIBI».
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Obopyoosanue: nadopaTopHOE OOOPYIOBAHHUE [Jis MPOBEACHUS HAOIIOJICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpaxmuueckan paboma «Vcronb30BaHNE Pa3TUYHBIX METOAOB IMPU H3YYCHUU
KHUBBIX CHCTEM.

Tema 3. buosiorusi KieTKku

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €AMHMIA >KUBOro. McTOpHs OTKpPBITUSA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. [IBann, M. Illnetinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeToibl MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHUS, XpomaTorpadus,
anekTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnnansHoe UeHTpUyTrupoBaHUe,
KyJbTUBUPOBAHHUE KIETOK.

Jlemoncmpayuu:

llopmpemuwr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabnuyer u cxemvl: «CBETOBOW MHKPOCKOM», «IIEKTPOHHBIA MHUKPOCKOID,
«HMcTopus pa3BUTHSL METOJI0B MUKPOCKOITUI.

Obopyoosanue:  CBETOBOW  MHKPOCKON, MHUKpOIMpENnapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

Ilpakmuueckas  paboma  «V3ydyeHue  METONOB  KJICTOYHOW  OHMOJIOTHH
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe eHTpudyrupopanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anua KJIeTKH

XHWMHUYECKUN COCTaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOAJIEMEHTHI. Bona u ee
pOJIb KaK pacTBOPUTENS, pEAareHTra, Yy4yacThe B CTPYKTYPUPOBAaHUM KIIETKH,
TEIUIOpETYIsIuU. MuHepanbHble BEIIeCTBa KIETKH, MX Ouosorudeckas poiyib. Ponb
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BewlecTBa  KIETKU. buosormyeckue  moiumepbl.  benku.
AMUHOKHUCTOTHBIA cocTaB OenkoB. CTpyKTypel OenkoBoW MojeKkynbl. [lepBuunas
CTpyKTypa Oenka, menTuaHas cBsi3b. BropuyHas, TpeTuyHasi, YeTBEPTHUHAS CTPYKTYPHI.
Henatypamusi. CpoiictBa OenkoB. Knaccudukarus 6enkoB. buonornyeckue dyHKIun
OEKOB.

VYrneBoasl. MoHocaxapuabl, OuUcCaxapuabl, OJUTOCaXapuibl M MOJIHCAXAPUJIBI.
OOmuii TIaH CTPOCHHUS M (PU3MKO-XMMHUYECKUE CBOMCTBA YIieBOJOB. bruomornueckue
(GYHKITUU yTIEBOJIOB.

Jlumunel. ['mapodunsHO-rUApOdOOHBIE CcBoOiicTBA. Kimaccudukanus Iumumos.
Tpurmunepunsi, hochonumuabl, BOCKU, cTepouibl. buonorndeckue GyHKIUM JTAMHAIOB.
O6mme cBoicTBa  OMOJIOTMYECKUX  MEMOpaH —  TEKyd4ecThb, CIOCOOHOCTH
K CaM03aMbIKaHUI0, MOJYIPOHUIIAEMOCTb.

Hykneunoseie kwucnorsl. JHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneotuasl. [punnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK —
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IBOIHas cnupanb. MectoHaxoxaenue u ouonornueckue ¢pynkunu JJHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Crpoenne wMonekynsl AT®. Makpospruueckue cBsizu B Moliekyiae ATO.
buonornueckue ¢ynknun AT®. BoccTaHOBIEHHbIE MEPEHOCUYUMKH, HX (DYHKIIUHU
B kieTke. CexkBenupoBanue JJHK.

CrpyktypHass Ouosiorus: OuoOXuUMHUYeCKHMe U Ouoduznueckue UCCIeOBAHUS
COCTaBa W MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI.

Jlemoncmpayuu:

llopmpemuwr: JI. Homunr, . Yorcon, ®@. Kpuk, M. VYunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Jluacpammor: «PacnpenesieHre XUMHUYECKHX AJIEMEHTOB B HEXWBOW MPUPOIEY,
«PacnpeneneHne XuMUYECKHUX 3JIEMEHTOB B )KUBOM MPUPOJIEY.

Tabnuyer u cxemwi: «llepuonuyeckass TaOnMIIA XUMHYECKHX DJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOJABDY, «BemecTtBa B coctaBe OpranusmoB», «CTpoeHue
MOJIEKYJbl  Oenka», «CTpyKTypbl O€nKOoBOM MOJeKynbl», «CTpoeHHE MOJIEKYII
yraeBoJioB», «CTpoeHne MoJieKysl JUNUAoBY, «HyKinemHOBblE KUCIOTB», «CTpoeHue
MousieKysnbsl ATO».

Obopyoosanue: XUMUUYECKasi IOCyJ1a 1 000py0BaHUE.

Jlabopamopnas paboma «OOHapyKeHHE OEJIKOB C IOMOIIBI0 KauyeCTBEHHBIX
peaKumn.

Jlabopamopnas paboma «ViccienoBaHue HYKJIEHHOBBIX KHUCIOT, BBIJCICHHBIX
U3 KJIETOK Pa3INYHbIX OPTaHU3MOBY.

Tema S. CTtpoenue u QyHKIIMHU KJIETKH

Tunel  KJIETOK: JyKapuoTHyeckas U IpokapuoTtudeckas. CTpyKTypHO-
(G yHKIIHMOHAIBHBIC 00pa30BaHUS KICTKH.

Crpoenne mnpokapuoTHUecKoW kieTku. KierodHas cTeHka OakTepuil W apxew.
Oco0eHHOCTH CTpOeHUs! TeTepoTpOodHON M aBTOTPOPHON MPOKAPUOTUUECKHUX KIIETOK.
MecTo u poJib MPOKApUOT B OMOLIEHO3AX.

Ctpoenre ¥ (QYHKIIMOHMPOBAHHE JYKapHOTHYECKOW KieTku. [lmazmatmyeckas
MeMOpaHa (mrasmanemma). CTpyKTypa Tma3MaTHdeckoi wmemOpanbl. TpaHcmopt
BEIIIECTB Uepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIN (muddysus, obOierdyeHHas
mubdy3us), axkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA aKTUBHBIA  TPAHCIIOPT).
[Tomymponumaemocts MemMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. OHAOIUTO3:
MUHOIMTO3, (aromuTo3. Ok3omuto3. Kietounas crenka. CTpykTypa u  (QYHKIIMHU
KJIETOYHOUN CTCHKU PaCTeHHM, rprOOB.

[utommazma. Iuto3ons. Ilutockener. JIBmwkeHue muToraasmMbel. OpraHouibl
kieTku. OpHoMeMOpaHHbIE OpPraHOWAbI KIETKHU: sHAoruiazMaruudeckas cetb (DIIC),
anmapaT [onbmxu, JIU30COMBI, HX CcTpoeHue U  GyHKuuM. B3aumocBszb
OJTHOMEMOpPAHHBIX OPraHOMAOB KiIeTKU. CTpoeHUe IrpaHysspHOro petukyiayma. CuHre3
pacTBOpuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [nagkuii (arpaHyJisipHbBIN)
sHJOIUIa3MaTnueckuii  petukynym. CekperopHass ¢GyHKuus amnmapara [ oiabmKu.
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Tpancnopt BemecTB B KieTke. Bakyonu pacTUTENBHBIX KIETOK. KIIETOUHBINM COK.
Typrop.

IlonyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHIpHUH, Imactuiapl. CrpoeHue
1 QyHKUMH MUTOXOHJpHUH U miacTui. [lepBuyHbIe, BTOPUUHbBIE U CIIOKHbBIE TIACTH]IbI
(POTOCUHTE3UPYIOUIUX FYKAPUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOIIACTBI BBICIIUX
pacTEeHHUM.

HememOpannbie opranouasl kiaeTkd. CTpoeHne M (QYHKUIMM HeMeMOpaHHBIX
OpraHouJI0OB  KJIeTKH. Pubocombl. MukpodpunameHTsl.  MpbllIeuHble  KIETKH.
Muxkpotpyoouku. Kierounsiii nentp. CTpoeHue u JABMKEHHE KTYTUKOB M PECHUYEK.
MukpoTpyOouku nuToriazmel. LleHTprosnsb.

SAnpo. OO6onouka snapa, XpoMaTHH, Kapuomia3ma, SAPBIIIKH, HX CTPOCHHE
U GyHKIuU. SnepHblid  OenkoBbIM MaTpukc. [IpocTpaHCTBEHHOE PpacMoNOXKEHUE
XpOMOCOM B UHTep(ha3HOM sjipe. beiaku XpoMaTruHa — TUCTOHBI.

Knerounsie BrmtoueHus. CpaBHUTENbHAsE XapaKTEPUCTHUKA KIETOK HYKaApUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabauywvl u cxemol: «CTpoeHUE DYKAPUOTUUECKON KIETKU», «CTpOeHUE KUBOTHOU
KIeTKN», «CTpOEHUE PACTUTENBHON KIETKW», «CTpoeHHe MHUTOXOHApUN», «Snpoy,
«CTpoeHne NpOKapuOTUIECKON KIIETKI.

Obopyoosanue:  CBETOBOM  MMKPOCKOI, MHKpPOIpENapaTbl  pPacTUTENIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepHaIbHBIX KIETOK.

Jlabopamopnas paboma «VI3yueHue CTpOEHUS KIETOK pPa3IUYHbIX OPIaHU3MOB.

Ilpakxmuueckasn paboma «VI3ydeHne CBOMCTB KJIIETOYHON MEMOpPaHBD».

Jlabopamopuasa  paboma  «MccnenoBaHue —IUIa3MoiM3a M JIETUIa3MOJIN3A
B PACTUTEIIBHBIX KIETKAX).

IIpakmuueckan paboma «VI3yueHue ABMXKEHUS LUTOIMJIA3Mbl B PaCTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpallleHNe JHEPTUN B KJIETKe

AccuMumsIUA ¥ AUCCUMIUISIMS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: AaBTOTPOGMHBIN © TeTepoTpodHBIA. YdacThe KuCIopoga B OOMEHHBIX
mporieccax. JHepreTudeckoe obecrneueHre KieTku: npespaimieHne ATO B 0OMEHHBIX
mporeccax. DepMeHTATHBHBIA  XapaKTep peakmuid KJIETOYHOTO MeTaboJIu3Ma.
@depMeHTHI, UX CTPOCHHE, CBOWCTBA W MexaHu3M aeicTBusa. Kodepmentsl. OTnnuus
(GbepMEeHTOB OT HEOPraHWYeCKHX KaTajau3aTopoB. benku-akTuBatopsl U  OenKH-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT Pa3TUIHBIX
(bakTopoB.

[lepBuuHBIl CUHTE3 OpPraHUYECKUX BelIecTB B KieTke. DotocuHTte3. CBeToBas
u temHoBas (asbl. [IpomykTuBHOCTH (oTOCHHTE3a. BnusHue pa3zaudyHbIX (PaKTOpPOB
Ha CKOpOCTh (hoTocuHTEe3a. 3HaUeHHe (OTOCUHTE3A.
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XemocuHTe3. PazHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPHUPUIUPYIOIINE
OakTepuu, IKele300aKTepuu, CepoOaKTepUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

Ana’poOHbie opraHu3Mmbl. Buasl Opoxkenus. IlpogykTel OpokeHuss U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHAa’3pOOHBIE  MHUKPOOPTaHM3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpPreTHdeckoro ooMeHa. IloaroToBUTENBHBIM
sTan. ['mKonnu3 — 6eCKUCIOPOJHOE PACUIEIVIEHUE TITIOKO3bI.

buonoruyeckoe OKUCIEHHE, WIM KJIETOYHOE JbIxaHue. Poilb MHUTOXOHIpUI
B Ipolieccax Ouosiornueckoro okucienus. Luknuyeckue peakuuu. OKUCIUTENIBHOE
dochopunupoBanue. IlpeumymiecTBa a’poOHOro mNyTH oOOMeHa BEUIECTB NeEpen
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemer:  JI. Ilpuctnu, K.A. Tumupszer, C. H. BuHorpaackuii,
B. A. Onrensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvt u cxemvl: «DOTOCUHTE3», «DHEPreTUUYECKU o0O0MeH», «buocunrtes
6enka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

Obopydosanue: CBETOBOH MHUKPOCKON, OOOpYJIOBaHHWE [UUIsI TPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

Jlabopamopnas paboma «VI3ydyeHune KaTaJUTHYECKOM aKTUBHOCTU (DPEpMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajiasbl)y.

Jlabopamopnas paboma «3yuenne hepMEHTAaTUBHOTO PaCIlEIUICHUs TEPOKCUAA
BOJIOPOJIa B PACTUTENBbHBIX U dKUBOTHBIX KIETKAX).

Jlabopamopnas paboma «CpaBHeHHE TPOIIECCOB (OTOCUHTE3A U XEMOCHUHTE3a».

Jlabopamopnas paboma «CpaBHEHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBenHasi uH(popMauusi M peajin3anus ee B KJIeTKe

Peakuun ™arpuuHoro cuHTe3a. [IpuHIMI KOMILJIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO CHHTe3a. Peanmusanus HaciencTBeHHoW mHbopManuu. ['eHeTHYeCKui KO,
ero ceorctBa. Tpanckpunuus — Matpuulbll cuHte3 PHK. [lpunnunel tpanckpunumu:
KOMIUIEMEHTAPHOCTbh, AHTUIIAPAJIIEIBHOCTh, ACHMMETPUYHOCTb.

Tpauncnstusa u ee srtambl. Yuactue TpancnopTHeix PHK B OuocunTese Oernka.
YcnoBust buocunTesa 6enka. KonupoBanue amuuokuciaot. Poias pubocom B Gnocunrtese
Oenka.

Opranuzanus reHoMa y MPOKapUOT U AyKapuoT. Perynsuus akTUBHOCTH T'€HOB
y mpokapuoT. ['mmorteza omepona (®. XKako6, XK. Mano). Perymsammst oOMEHHBIX
MpOLIECCOB B KieTke. KileTounbiii roMmeocTas.

Bupycbl — HeksneTouHble (OpPMBI KHU3HU W oOnuraTHele mnapasuthl. CTpoeHue
MIPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOParos.

BupycHble 3a0oneBaHusi 4enoBeka, >XUBOTHbIX, pacteHui. CIINJ, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.
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Jlemoncmpayuu:

Ilopmpemuwr: H.K. Konbuos, J[.W. IBanoBCKkuil.

Tabnuyvr u cxemwvi: «buocuntes Oenka», «l'eHernueckuit koa», «Bupyce,
«bakrepuodarm.

lIpakxmuueckas paboma «Co31aHUE MOJIETN BUPYCA».

Tema 8. /KuzHeHHBIH IUKJI KJIETKH

Kinerounsiit nuki, ero nepuosl u perynsamus. Marepdaza u muto3. OcodbeHHOCTH
MpOLIECCOB, TMpoTeKaromux B uHTepdasze. [loaroroBka KIETKHM K JEJICHUIO.
[IpecunteTnueckuii  (MOCTMUTOTUYECKUN), CHUHTETHUYECKUA M TOCTCUHTETUYECKHUI
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuunsiit cunte3 JHK — pemnmukanus. I[lpuaounel permmkanun  JHK:
KOMIUIEMEHTapHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAIIEILHOCTh. MexaHu3m
permmukanuun  JIHK. Xpomocomel. Crtpoenue xpomocoM. Tenomepsl u Temomepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapuOTHUM. JIMIIOMIHBIA M TraruiouJHBIA HaOOpbI
xpoMocoM. ['omosornunbie XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenue kieTku —MuTo3. CTaluv MUTO3a ¥ MPOUCXOAIINE B HUX MPOLIECCHI. THUIIBI
muto3a. Kapuoknues u nutoknue3. bruomornueckoe 3HaueHNE MUTO3A.

Perynsuus MUTOTHUECKOTO ITUKIIA KIeTKU. [IporpaMmmupyemas kieTouHas rudens —
aroITo3.

Krnerounoe s1po, XpoMOCOMBI, PYHKIIMOHAJIbHAS T€HOMHUKA.

Llemoncmpayuu:

Tabauyvl u cxemvi: <«OKW3HEHHBIA MHMKJI KIETKH», «Mwutody, «CTpoeHHE
xpomocom», «Permkanus JJHK».

Obopyoosanue: CBETOBOW MHKPOCKOII, MHUKporpemnapaTsl: «MHUTO3 B KJIETKax
KOpEIKA JyKay.

Jlabopamopnas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpeapaTaxy.

Jlabopamopnas paboma «HabmoieHrne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. Ctpoenue u GQyHKIIUN OPraHU3MOB

buonoruyeckoe pasHooOpasme opranu3smMoB. OFTHOKIETOYHBIE, KOJOHUAIHHBIC,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS U KUZHEACSATEIbHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxem, OJHOKIETOYHBIE TpPHOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucTtsl. KonoHuanpHbIE OPraHU3MBl.

B3anmocCBs3b yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI
opranoB. Opranusm Kak equHoe 1enoe. I'omeocTas.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAas, MOKPOBHAs,
MpOBOASIIAsl, OCHOBHasi, MexaHudeckas. (OCOOEHHOCTH  CTpoeHus, (PyHKIUH
Y PACIMOJIOKEHHS TKAaHEW B OpraHax pacTEHHU.
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TkaHu JKMBOTHBIX M YEJIOBEKA. THUIBI J>KUBOTHBIX TKAHEW: JIUTENUATIbHAS,
COCIMHUTEIbHASA, MbllIeyHasd, HepBHasg. (OCOOEHHOCTH  CTpOCHMSs, (DYHKIUN
Y PACIMOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX U UelioBeKa. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuit. CKeneTbl OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX KMBOTHBIX. HapyX HbIA U BHYTpeHHUN CKeneT. CTpOCHUE U THUIIbI
COCMHEHUS KOCTEH.

JIB>KeHHE OpraHu3MOB. [[BM)KEHHE OJIHOKJIETOYHBIX OPraHM3MOB: amMeOOHIHOE,
KTYTUKOBOE, PECHUYHOE. [[BM>KEHHE MHOTOKJIETOUHBIX PACTEHMI: TPONM3MbI U HACTHH.
JIB>KeHHE MHOTOKJIETOUHBIX XHBOTHBIX M YEJIOBEKA: MblllIeuHas cucrtema. Peduiekc.
CkesneTHbIC MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. IloryoiieHue BOABI, YIVIEKHCIOTO Ta3a M MUHEPATbHBIX
BEILIECTB pacTeHUsiMU. [luTaHue >KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPHUKIETOUHOE
nuieBapeHue. [lutanre mo3BOHOUHBIX )KUBOTHBIX. OT/I€JIbI TUIIIEBAPUTEIBHOTO TPAKTA.
[TumeBapurenbHbIe Kemne3bl. [TuieBapuTenbHas CUCTEMA YEIIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. JIpixanue sxuBoTHbBIX. [luddy3us razos
gyepe3 MOBEPXHOCTh KileTku. KoxkHoe nbixanue. [[prxarenbHasi moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pIXaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOLUOHHOE
YCIIO)KHEHHE CTPOEHUsSI JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHass cucrema
yenoBeka. MexaHu3M BEHTWISAIMU JIETKMX Y NOTUL U MIEKONUTAroWuX. Perynsuus
npixaHus. JlpixaTenbHble 00bEMBI.

Tpancnopt BeniecTB y opraHu3mMoB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. Tpancnopt
BEILECTB Yy >KMBOTHBIX. KpoBeHOCHasi cuctemMa U ee opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cep/le, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KPOBOOOpAIIEHHU. DBOJIONUOHHBIE YCIOXKHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepia u ee perymnsius.

Brigenenune y opranusmoB. Beigenenue y pacreHuid. BeiaeneHue y sKHMBOTHBIX.
Cokpatutenbable Bakyonu. Opransl BeineleHus. OuibTpaius, cekpenus u o0paTHOe
BCAaChIBaHWE KaK MeEXaHU3Mbl PabOThl OpraHoB BeineNcHUS. CBA3b TOJOCTH Teja
C KPOBEHOCHOM M BBIJICIIMTEIBHON CHUCTEMAaMU. BBIIeTIeHHE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u dyHkuuoHupoBanue Hedpona. OOpazoBaHHEe MOYHU
y 4eJIOBEKa.

3amuTa y Opranu3MoB. 3aliuTa y OJJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuii
U LIHUCTHl ONpOCTEUIINX. 3aluTa Y MHOTOKIETOYHbIX pacteHui. Kyrukyna. Cpencrsa
[MACCUBHOM M XMMHUYECKOU 3aUThl. DUTOHIINIBL.

3ammTa y MHOTOKJIETOUYHBIX UBOTHBIX. [IOKpOBBI M MX MpPOU3BOAHBIE. 3aliuTa
opranu3zMa ot 6onesHel. IMmyHHasi cuctema denoBeka. KiIeTouHbI U ryMOpatbHBIN
MMMYHHUTET. BpoJIeHHBI U MpUOOpEeTeHHBbIN crneuu@uiyeckuii uMMyHUTeT. Teopus
KJIOHaJbHO-cenekTuBHOTO uMmyHuTeta (I Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHpie OTBETBI OPraHU3MOB. Poiib BpOXXIEHHOTO MMMYHHUTETA B Pa3BUTUH
CUCTEMHBIX 3a00JI€BaHU.
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PaznpaxxumocTs u perynsiuus y opranu3MoB. Pa3ipakuMOCTh y OAHOKIIETOUHBIX
opranu3moB. Takcucel. Pa3npaxxumMocTs U peryinsauus y pacteHui. PoctoBelie BemecTsa
Y UX 3HAYCHHUE.

Hepsnas cuctema u pediekropHast peryisius y >kuBOTHbIX. HepBHas cuctema u ee
OT/EJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX.
OTtaensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pediiekc u peduexropnas myra.
be3ycnoBHbIE U yclIOBHBIE PE(DIICKCHI.

I'ymopanbHas perynsiuus U SHAOKPUHHAS CUCTEMA KMBOTHBIX M 4esioBeKa. JKenessl
SHJIOKPUHHOW CUCTEMBI U MX TOPMOHBI. [[ercTBME rOpMOHOB. B3anMOCBA3b HEPBHOMU
U SHAOKpUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

Jlemoncmpayuu:

Ilopmpem: N.I1. I1aBnos.

Tabauyvr u  cxemvi: «OXHOKIETOYHBIE BOJAOPOCTN», «MHOTOKJIETOYHbBIC
BOoJIOpOCINY, «baktepuny, «lIpocrenimey, «Opraubl IBETKOBBIX pacTeHU», «CHUCTEMBI
OpraHoB TMO3BOHOYHBIX >KUBOTHBIX», «BHYTpeHHEe CTpOE€HHE HACEKOMBIX», «TKaHU
pactenuit», «KopHeBble cuctembl», «CTpoeHue ctedis», «CTpoeHue IUCTOBOMU
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeNeT yenoBekay, «llulieBaputenbHas cuCTEMay,
«KpoBeHocHas cucremay», «J/lpixatenpHas cucrtema», «HepBHasi cucteman, «Koxay,
«MpblleyHast cucreMa», «BplnenurenbHas cuCTEMay, «ODHIOKPHUHHAs CHUCTEMAay,
«Ctpoenre MbIb, «MMMyHuTET», «KHlIEeYHOMONOCTHBIE», «(CXemMa NHUTaHUsS
pacteHuit», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTPOCHHUE THUAPBI»,
«CTtpoeHue mianapun», « BHyTpeHHEee CTpOeHHE JOXKIEBOro uepBs», «HepBHas cucrema
peiO», «HepBHasi cucrema narymkw», «HepBHas cucreMa MpeCMBIKAIOIIUXCS,
«HepBHas cucrema nruny, «HepBHas cuctema mitekonuraromux», « HepBaas cucrema
yesoBekay, «Peduekey.

Obopyoosanue: CBETOBOW MHUKPOCKOI, MHUKpPOIpPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MUKPOIIPEIApaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIMHA HACEKOMBIX,
UTJIOKOXKHMX, KUBBIE IK3EMIUIAPhl KOMHATHBIX PACTeHUI, repbdapuu pacTeHUN pPa3HBIX
OTJEJIOB, BJAXHBIE MpPENAapaTbl XUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIINU
0EeCTO3BOHOYHBIX JKHUBOTHBIX, CKEJET 4YeJOBEeKa, O0OpYyIOBaHUE ISl JIEMOHCTPAINH
MMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHUH, paclIeIUICHUs KpaxMalia U OSIKOB IO/
neicTBueM (pepMeHTOB, 00OpYyIOBaHWE [JISi JEMOHCTPAIUUA OIBITOB IO WU3MEPECHHIO
KU3HEHHOW €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX IBMKCHUN, MOAEIU I'OJIOBHOTO
MO3Ta Pa3JInYHbIX KUBOTHBIX.

Jlabopamopnas paboma «I3ydeHne TKaHEH pacTCHUI.

Jlabopamopnas paboma «I3ydeHne TKaHEH KUBOTHBIX).

Jlabopamopnas paboma «VI3ydeHne opraHOB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoOkkeHHe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPTaHU3MOB: Oecrosoe (BKI0Yas BEreTaTUBHOE) U MOJIOBOE.
Bunbsl  Gecrnonoro  pa3MHOXEHHUS: TOYKOBAaHHUE, CHOPYJALUs, (parMeHTaius,
KJIIOHUPOBAHHUE.
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ITonoBoe pasmHoxeHue. [lonoBeie kneTku, wim rameTsl. Meiio3. Cragun mMeno3sa.
IloBenenne xpomocoM B Menosze. KpoccuHrosep. buosormdeckuii cmbicil Meno3a
U II0JIOBOI'O mporecca. Meno3 ¥ ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzaponsimieBoe paszsutue. l'ameroreHes y KXUBOTHBIX. [losioBble Kene3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBopeHHe W 3MOPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHEee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HaykKa
0 pa3BUTHH OpraHu3MoB. CTaguu SMOpPHOTEHE3a JKMBOTHBIX (HA MPUMEPE JIATYIIKH).
Hpobnenue. Tumnbl  apoGienus. OcoOeHHOCTH  JpOOJICHHS  MIJICKOIMUTAIOIIUX.
3apojbIlIeBbie JTUCTKH (TacTpyJsisiius). 3akiagka OPraHOB W TKAHEW W3 3apOJIbIIIEBBIX
JUCTKOB. B3anMmHOE BiMsHHME YacTel pa3BHUBAIOIIECTOCS 3apojbliia (IMOpUOHATBHAS
UHIYKIUS). 3akiajgka TUlaHa CTPOCHMS KUBOTHOTO KaK pe3yJdbTaT HepapXUUeCKHUX
B3aMMOJICHCTBHI T€HOB. BiusHue Ha SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB
OKpYKarolIen Cpeibl.

Poct u pazsutue xxuBoTHBIX. [TocTamMOproHaNBHBIN TTepuo. [Ipsimoe u Henpsmoe
paszButue. Pa3Butne ¢ Meramop(do3om y OECIIO3BOHOUYHBIX U MTO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaYeHUE NOPSIMOTO M HENPSIMOTO pa3BUTUA, UX PACHPOCTPAHEHHE
B Iipupoje. Tumel pocta )KUBOTHBIX. PAKTOPHI PETYISIIUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu mocTAMOPUOHATBHOTO Pa3BUTHS Y )KUBOTHBIX M YesioBeka. [lepuoibl oHTOoreHesa
yenoBeka. CTapeHne U CMepTh Kak OMOJIOrHYECKUE TIPOIECCHI.

Pa3smuoxxeHue u pazButue pactenuil. ['ametodut u cnopodur. Meiio3 B dKU3HEHHOM
ukiie pacrennii. OOpa3oBaHHe CIOp B Ipoliecce Meio3a. ['ameToreHe3 y pacTeHHi.
OnnonoTBOPEHNE U pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BOITHOE OIIOJIOTBOPEHHE
y IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryJialuy OHTOIE€HE3a Yy PACTEHUMN U )KUBOTHBIX.

Jlemoncmpayuu:

llopmpemuwi: C.I'. HaBamun, X. [llneman.

Tabnuysr u cxemvi: «BeretatuBHOe pasMHOXeHHE», «Tumbsl Oecmoioro
pasMHOXEHUS», «Pa3MHOXEHHE XJIaMUIAOMOHAIbD», «Pa3MHOXKEHHE IBIJICHBI»,
«Pa3MHOXKEeHHE TuIpb», «Meio3», «XpoMocoMbl», «['ameTorenes», «CTpoeHuUe
SUIEKIIETKA U criepMaTo3onia», « OCHOBHBIE CTauU OHTOreHe3ay, «IIpsamoe u HenpsiMoe
pa3Butue», «Pa3BuTue Maickoro xyka», «Pa3ssutue capanun», «Pa3BUTHE JATYIIKW,
«JIBOMHOE OIIOJIOTBOPEHHUE Y IBETKOBBIX pacTeHui», «CTpoeHHUEe CeMsH OJIHOI0JIbHBIX
Y IBYAOJIbHBIX PACTEHUIN», <« KU3HEHHBIN [IUKJI MOPCKOM KanyCThbl», « KU3HEHHBIN IIAKJIT
Mxa», «KW3HEHHBIN UK TAHOPOTHUKAY, «KM3HEHHBIN UK COCHBIY.

Obopyoosanue: CBETOBOM  MMKPOCKOII, = MHUKpOIIpenapaTbl  SUIEKIETOK
Y CIIEPMATO30UI0B, MOAENb «L{MKIT pa3BUTHUS JATYIIKH.

Jlabopamopnasa paboma «V3yueHue CTPOCHHs TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOMIpenapaTax».
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Ilpaxmuyeckas paboma  «BplsiBIeHHWE TPU3HAKOB CXOJCTBA  3apOJblIIeH
MMO3BOHOYHBIX JKUBOTHBIX).
Jlabopamopnas paboma «CTpOeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M M3MEHYHBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHMS] U pa3BUTUS T'€HETUKH Kak Hayku. PabGorsl I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTUU I'€HETUKH. PabOThI
H.K. KoneuoBa, H.M. BasumoBa, A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecockoro.

OCHOBHBIE TEHETMYECKHE MOHATHUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJuleNIbHbIE T€HbI, aTbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK,
TrOMO3MI0Ta, TeTepO3UTroTa, YUCTas JIMHUS, THOPUIbI, TeHOTUN, (peHoturn. OCHOBHbIE
METOJIbl ~ TEHETHKW:  TUOPUAOJIOTUYECKUM,  IIUTOJOTUYECKUW,  MOJEKYISIPHO-
TEHETUYECKUMU.

Jlemoncmpayuu:

llopmpemuwr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.I1. BaBumnos,
A.H. benozepckutii, I'.JI. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodeer-PecoBckuii.

Tabnuysl u cxemvl: «MeToabl TEHETUKNY, «CXEMBI CKPELTUBAHUSY.

Jlabopamopnas paboma «/{po3oduiia kak 00bEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBoiii 3akoH MeHens — 3aKOH eIMHOOO0pa3usl
rudopuIoB TiepBOro mokosieHus. IIpaBuino gqomunupoBanus. Bropoit 3akon Menaens —
3aKOH pacHIeIUICHUsT TMPHU3HAKOB. [lUTONOrMYeCKHEe OCHOBBI MOHOTHOPHIHOTO
CKpemuBanus. ['umnore3a 4yucToTh raMeT.

AHanuzupytoniee ckperniuBanue. I[IpoMexyTOUHBIM XapakTep HacleJOBaHMUS.
Pacmiennenue npu3HakoB MPY HEMOJHOM JIOMUHUPOBAHUU.

JlurnOpunHoe ckpenuBaHue. TpeTuid 3akoH MeHpens — 3aKOH HE3aBHCHMOIO
HacJieI0BaHus pu3HaAKoB. [{luTooruueckne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CuernienHoe HacienoBanue mpusHakoB. PaGoter T. Moprana. CremieHHOe
HACJIEJJOBAaHUE T€HOB, HAPYIICHHWE CUCIUICHUS MEXIY T€HaMu. XPOMOCOMHAs TEOPHS
HaCJICACTBEHHOCTH.

I'enetuka mnona. XpOMOCOMHBIM MEXaHHM3M OIpeAeieHus Imona. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOramMeTHbIii M TeTeporamMeTHhii moJ. ['eHeTmueckas
CTPYKTypa IMOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CIEIUIEHHBIX C TTOJIOM.

['enotun kak nenoctHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE I'€HA.
MHOX€eCTBEHHBIN AJLJICIIU3M. BzaumopeiictBue HEAJJICIbHBIX T€HOB.
KommnnementapHocts. Onuctas. [lonumepus.

['eHeTHYeCKHi1 KOHTPOJIb Pa3BUTHSI PACTEHUW, XKUBOTHBIX M YEJIOBEKA, a TAKXKE
(bU3UOTOTHYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHUBHBIX (QyHKIUN. ['eHeTHMUeckue
MEXaHU3Mbl CHMOHOTEHE3a, MEXaHW3Mbl B3aWMMOACHCTBUS «XO3SIMH — MapasuT
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U «XO35IMH — MHKpPOOMOM». ['eHeTHYecKhe acheKThl KOHTPOJSI W HM3MEHEHHS
HaCleICTBEHHOM MH(POPMAIIUU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras.

Tabauyvr u cxemwvr: «IlepBblii M BTOpOHM 3akoHbl Mengens», «TpeTuil 3akoH
Menpnens», «Ananusupyromiee ckpeuuBaHue», «HemnonaHoe JAOMHUHHUpPOBaHUE,
«CrernieHHOe HacleA0BaHue MPU3HAKOB Y Apo3o¢duisl», «I eHeTuka nonay, «Kapuotun
yenoBekay, «Kapuorun gpozodunby, «Kapuotun nTuib», «MHOXECTBEHHBIH
ajuenusmy», « BzauMoaencTere reHoBY.

Obopyoosanue: MOAENb IJs JEMOHCTpPAIlMM 3aKOHOB €IMHOOOpa3us TUOPHIOB
NEPBOTO TOKOJEHUS M PACLICIUIEHUS MPU3HAKOB, MOJEIb Ui JEMOHCTpPAllUA 3aKOHA
HE3aBUCHUMOTO HACJIEJOBAaHUS NPU3HAKOB, MOJENb I JIEMOHCTPALMM CLEIJIEHHOIO
HacJIeI0BaHus MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpozodunay.

Ilpaxmuueckasa paboma «VI3ydyeHue pe3ylbTaTOB MOHOTHOPUHOTO CKPEIIMBAHMUS
y IpO30(DHITBD».

Ilpaxmuueckaa paboma «VI3ydyenue pe3ylbTaTOB AUTHMOPUAHOTO CKPEIIMBAHUS
y IpO30(DHIIBD».

Tema 13. 3aKoHOMEPHOCTH H3MEHUYMBOCTH

B3aumopeiictBue reHoTHMma W cpeabl 1npu  (GopmupoBaHMH  (EHOTHIIA.
N3menunBoCcTh mpu3HAKoB. KadecTBEHHbIE U KOJIMYECTBEHHBIE MpU3HAKU. Buabl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHA.

MopudukanuonHass  W3MEHYMBOCTh.  Poiab  cpeapl B (opMUpOBaHUU
MOAMGUKAITMOHHON M3MeHYMBOCTU. Hopma peaknum mnpuszHaka. BapuanuoHHBIN psin
u BapuanuonHas kpuBas (B. Horamncen). CpoiicTBa MOAUGDUKAIIMOHHON
M3MEHUHMBOCTH.

I'enoTnnmueckas n3MeHYnBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYNBOCTH. BUIbI
TCHOTHUIUYECKONW N3MEHUYNBOCTH: KOMOWHATHBHAS, MYTallHOHHAS.

KomOuHaTuBHAass W3MEHYHMBOCTh. MeH03 H TIOJIOBOM MpOIecC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATHBHONH H3MEHYMBOCTH B CO3JaHUH
TEHETHYECKOT0 pa3HO0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTtannoHHass U3MEHYMBOCTb. BUIbI MyTalii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIC U HHAYIIUPOBAHHBIE MyTaIlUU. SIEpHBIEC U IIUTOIJIA3MAaTHYECKUE MYTalIUH.
ComaTtrueckue u 1mojioBble MyTaluu. [[puurHb BOSHUKHOBEHUS MyTaluii. MyTareHsl u
WX BJIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TIporiecca. 3aKOH
TOMOJIOTMYECKHUX PSAJIOB B HacieAcTBeHHOU n3menunBocty (H.W. BaBuiioB). BuesinepHas
W3MEHYMBOCTh 1 HACJIECTBEHHOCTbD.

Jlemoncmpayuu:

llopmpemeuwr: I'. ne ®pus, B. Moranucen, H.. BaBumos.

Tabruyol u cxemot: «Buabl u3MeHIMBOCTHY, «Moau(prKaIiMOHHAs N3MEHYHMBOCTDY,
«KoMOnHaTHBHAas HW3MEHUMBOCTBHY», «Meho3y, «OminomoTBopeHuey, «l eHeTnueckue
3a00JIeBaHMS YeI0BeKay», «BUIbl MyTaruiiy.
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Obopyoosanue: KuBble U repOapHbIC FIK3EMIUISIPbl KOMHATHBIX PACTEHUMN, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJIAMU U3MEHYHBOCTH.

Jlabopamopnas paboma «McciaenoBanue 3aKOHOMEPHOCTEN MOAM(PUKALMOHHOM
n3MeH4YMBOCTHU. [IocTpoeHne BapualluOHHOTO psAla U BAPUALMOHHON KPUBOW».

Ilpakxmuueckas ~ paboma  «Mytauuu y  Apo3odpunsl  (Ha  TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eHeTHKA Yesi0oBeKa

Kapuotun denoBeka. MexayHapoaHass TporpaMma MCCIEIOBAHUS T€HOMA
yesnoBeka. MeToabl M3Yy4eHUs T€HETHKH YelIOBEKa: MeHeaIorMYecKuil, OJM3HEIOBBIMH,
IATON€HETUYECKUH, MOMYJSIUOHHO-CTATUCTUYECKUNA, MOJEKYJIIPHO-TeHETUUECKU.
CoBpeMEHHOE  OMNpENEICHUE  T'€HOTHIA: MOJTHOTEHOMHOE  CEKBEHUPOBAHME,
TEHOTUIIUpOBaHUE, B TOM uuciae ¢ nomoupto [II[P-ananusza. HacnencrBenHbie
3a00yieBaHUsl 4YeJIOBeKa. ['€HHbIE M XPOMOCOMHBIE OOJie3HM uelioBeka. bone3nu
C HACJIEJCTBEHHON TMPEeApacloIO)KCHHOCThIO. 3HAYCHUE MEAUIMHCKOW TEHETHUKHU
B MpEIOTBpAlllEeHUd M JICYCHUU TEeHETUYECKUX 3a00JeBaHMil dYenoBeka. Meauko-
F€HETUYECKOE KOHCYIbTUpOBaHUE. (CTBOJIOBbIE KJIETKU. [IOHATHE «TE€HETUUYECKOTO
rpy3a». OTHYECKHE acCleKThl HCCIIEIOBaHUN B 0O0JACTU PENAKTUPOBAHUSI TEHOMA
U CTBOJIOBBIX KJIETOK.

I'enetnueckue baxkTopbI MOBBIIIICHHOU YyBCTBUTEILHOCTH YyeJIoBeKa
K (QuznueckoMy M XUMHUUYECKOMY 3arps3HEHHUIO OKpyKarolieh cpenbl. ['eHeTnueckas
PEIPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

Llemoncmpayuu:

Tabauyvr u cxemvi: «KapuoTum uyesngoBeka», «MeToapl H3yUYCHHsS] TEHETHKU
geroBeKkay, «I eHeTHuecKre 3a00JIeBaHuUs YETIOBEKAY.

Ilpakxmuueckas paboma «CocTaBlIeHHUE U aHATIU3 POJIOCTIOBHOMY.

Tema 15. Cesiexknusi opranu3mMosn

JlomecTuKalusi U CeJIeKUUsA. 3apOKICHUE CEJEKIUH U JTOMECTHKAlHUH. YUYEHHE
H.U. BaBunoa o LleHTpax mpouCXOXACHUS W MHOTOOOpa3us KyJIbTYPHBIX PaCTCHHUH.
Ponp cenexkuuu B CO3IaHMM COPTOB PAacTeHHil M mopoj KUBOTHbIX. CopT, mopoja,
MTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B  HACIEACTBEHHOW  HM3MEHYHMBOCTH
H.W. BaBumnosa, ero 3HaueHue sl CEEKIIMOHHON paOOTHI.

Metonbl  ceNneKIMOHHOW  paboThl.  McKycCTBeHHBIH  OTOOpP:  MAacCOBBIN
1 WHIUBUAYAJbHBIA. DTaIllbl KOMOMHAITMOHHON CeIeKIHH. VIcTbITaHne MPON3BOIUTEIICH
Mo TOTOMCTBY. OTOOp O TEHOTHUITY C TIOMOIIBIO OIIEHKH ()EHOTHUTIAa TOTOMCTBA M 0TOOD
10 TeHOTHUITY ¢ moMoIbro aHanmm3a JJHK.

NckyccTBEeHHBIM MyTareHe3 Kak METO CEJIEeKIIMOHHOW pa®oThl. PagnaninoHHBIN 1
XUMHUYECKUI MyTareHe3 Kak HMCTOYHUK MYTallMil y KyJIbTYpHBIX (DOpPM OpraHu3MoB.
Hcnonp3oBaHne TeHOMHOIO pEAaKTUPOBAHUS W MeToA0B pekoMOuHaHTHBIX JIHK
JUISL TIOJTYYE€HUSI KCXOTHOTO MaTtepuaia sl CEJICKINH.
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[lonyyenune nonumaonnoB. BHyTtpuBHuioBas rubpuauzanus. binskopoacTBeHHOE
CKpelMBaHue, WM WHOpUIuHI. HepoacTBEeHHOE CKpellMBaHWE, WIM ayTOPUIUHT.
I'etepo3uc u ero npuumHbl. Mcnonmp3oBaHue rerepo3uca B cenekuud. OTnaneHHas
rubpuauzanus. [Ipeononenune Oecrionus MEXBHUIOBbIX T'HOpUIOB. JlOCTHXKEHMS
CEJIEKLIMY PACTEHUH U JKUBOTHBIX.

CoxpaHeHue M HU3yYEHHE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTEHHU M HX
IUKAX POAWYE AJid CO3/JaHUsl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX
KYJBTYP.

Jlemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenxo, ILI1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabauyvr u cxemsvi: «LleHTpBl MPOUCXOKACHUS U MHOTr000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX pAIOB B HACIEACTBEHHOHM W3MEHYMBOCTH,
«Metoapl cenekiumny, «OtnaneHHas rudpuanzanus», «MyrtareHesy.

Jlabopamopnasa paboma «VI3yueHue COpPTOB KyJIbTYPHBIX PACTEHUH U TOPOJ
JIOMAIITHUX >KMBOTHBIX).

Jlabopamopnas paboma «VI3yueHue METOJ10B CEJIEKLIUN PACTEHUI».

IIpaxmuueckasa paboma «IIpuBUBKa pacTeHUI».

Oxckypcua  «OCHOBHBIE  METOABI M JOCTHIKEHHS  CEJIEKUUU  PacCTEHUHU
Y JKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3AHCTBO, B JaOOPAaTOPUIO arpOyYHUBEPCUTETA WM HAYYHOI'O

LEHTPA)».

Tema 16. BuoTexXHOJIOTHSI M CHHTEeTHYECKasi OMOJIOT U

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA. TpagullnoHHast OMOTEXHOJIOTHS: XJIeOoIeueHue,
MOJIYYeHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. MUKPOOUOIOTHYECKUN CHHTE3.
OOBEeKTh MUKPOOHOJOTHYECKUX TexXHOnorui. I[Ipon3BoiacTBO Oenka, aMUHOKHUCIOT
Y BUTAMUHOB.

Co3nanue TEXHOJOTMH U HMHCTPYMEHTOB LIEJICHANPABICHHOTO HW3MEHEHHUS
U KOHCTPYHMPOBAHUS T€HOMOB C LIEJIBIO MOJYYEHHS OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wHxeHepusa. MeToasl KyJIbTypbl KIETOK UM TKAHEW pPaCTCHUM
1 )KkuBOTHBIX. KproGanku. ComaTudeckas THOpUAN3ANS U COMAaTHIECKUH SMOPUOTEHE3.
Hcnonp3oBaHue TarionIoB B CEIEKIUH pacTeHUW. VICKyCCTBEHHOE OIUIOIOTBOPEHHUE.
PexoHCTpyKIMA AMUEKIETOK U KIOHUPOBAHKE )KUBOTHBIX. METOA TpaHCIIAaHTALWH SIAEP
KJIETOK.

XpoMOcOMHasi W TE€HHasg WHXEHepusd. VICKyCCTBEHHBI  CHHTE3  TI€Ha
u KoHCcTpyupoBaHue pekomOuHaHTHRIX JIHK. JlocTmkeHuss W  TMEepPCHEKTUBBI
XPOMOCOMHOM U T€HHOM MHXKEHEPHHU. DKOJOTHYECKHE U dTUUYECKHE MPOOIeMbl TeHHOMN
VH)XCHEPUU.
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Menuuunckue  OuotexHonoruu.  IloctreHomHas — uudpoBas ~ MeauUMHA.
[MIIP-nuarnoctrika. MeTaOOJOMHBIN aHaIU3, TEHOLICHTPUUECKUN aHalIu3 MpoTeoMa
YeJIoBEeKa ISl OLIEHKU COCTOSIHUSA €ro 370poBbs. MCHosib30BaHME CTBOJIOBBIX KJIETOK.
TapretHas tepanus paka. 3D-0uouH)eHepHs 11 pa3paboTKu PyHIaMEHTaIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3/1aHUsS KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJOTUMU
TpeXMepHOro  OWONpUHTHMHTa W ckadoiauHra O pelleHdus  3aaay
MEPCOHAIIU3UPOBAHHON MEIULINHBL.

Coznanre BEKTOPHBIX BAaKIUH C I11€JIbI0 00ecreyeHus: KOMOMHUPOBAHHOW 3aIllUThI
oT  BO30OyauTeneu OPBH, YCTaHOBJIEHUE MOJIEKYJSIDHBIX ~ MEXaHU3MOB
¢ynkumonupoBanusi PHK-comepxammx BHpPYCOB, BBI3BIBAIOIIUX OCO0O0 OIMACHbBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyer u cxemvi: «Hcnonb30BaHNE MHUKPOOPTaHU3MOB B TMPOMBIIUICHHOM
pou3BoJICTBEY, «KieTouHas uHxkeHepus», «I 'eHHass MHKEHEePUs».

Jlabopamopnas paboma «I3ydeHne 00beKTOB OMOTEXHOIOTUM.

Ipaxmuueckas paboma «IlonyyeHne MOJIOUYHOKUCIBIX MPOTYKTOB.

Oxkckypcusi  «buotexHonorus  —  BaXKHEWIIas  MPOM3BOAMTEIBHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KJIACC
102 4, 13 HUX 8 4 — pe3epBHOE BPEMSI.

Tema 1. 3apo:xkaeHue u pa3BUTHE 3BOJTIOIMOHHBIX MPEACTABJEHNI B OM0JI0THH

OpomonuonHas teopus Y. Jlapeuna. [Ipeanocbuiku BO3HUKHOBEHHUS JapBUHU3MA.
JKuznb 1 HayuHad aearenbHocTh Y. /lapBuHa.

JIBroKymue cuiibl 3BoJiroUM BUAOB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTH
Pa3MHOXEHUSI OPraHU3MOB, HACIEACTBEHHAs! M3BMEHUMBOCTh, OOpKOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN M MCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTnueckor teopuu 3Bomoonuu (CTD). HeltpanpHas Teopus
sBomoIU. COBpeMEHHas dBOJIOIMOHHAS OMOJOTHS. 3HaUYE€HUE IBOJIOIMOHHON TEOpUU
B (hopMUpOBaHNH €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Jlemoncmpayuu:

llopmpemui: Apucrotens, K. JIunneit, JK.b. Jlamapk, 9.K. Cent-Unep, K. Kiobe,
Y. apsun, C.C. UetBepukos, U.W. [lImansraysen, /1. Xonaeiin, [1.K. benses.

Tabauyvr u cxemwvr: «Cucrema xuBoil mpupoasl (mo K. Jlunuero)y», «JlectHuia
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm GHOpMHUPOBAHHS TMPUCITIOCOOTICHUN
y pacteHuil u xuBOTHbIX (1o Jlamapky)», «Kaprta-cxema mapuipyTa MyTEUIECTBHS
Y. Jdapsunay, «Haxonku Y. lapsunay», «@opmbl 00pbObI 32 cyliecTBOBaHHE», «I1opo bl
ronyoeit»y, «MHorooOpasue KylabTypHbIX (opM KamycTsl», «llopoasl moMamHuX
KUBOTHBIX», «Cxema oOpa3oBanusi HOBBIX BHA0B (mo Y. JlapBuny)», «Cxema
COOTHOUIEHHUS JBIWXKYIIUX CHUJI 3BOJIONUNY», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKON
TEOPUU IBOTIOLIHI.
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Tema 2. MUKpPO3BOJIIOLUS U €€ pPe3yJIbTaThl

[lonymAums kak aIeMeHTapHas €IMHHULA 3BOMOUNHA. COBPEMEHHBIE METObI OLIEHKH
IF€HEeTHYECKOro pa3HooOpa3us W CTPYKTypbl mnonymsauuil. M3meHnenue reHopoHaa
MONYJISAILUU  KAaK JJIIEMEHTAPHOE DJBOJIIOLIMOHHOE SIBIIEHHE. 3aKOH TE€HETHYECKOTO
paBHoBecus [I. Xapnu, B. BaiinOepra.

OnemeHTapHble (HaKTOPHI (IBUKYILHUE CUIIBI) S3BOIOLMU. MyTallMOHHBIN npouecc.
KoMOunatuBHass u3MeHYuBOCTh. [Jlpeiip TeHOB — cilydaliHble HEHarpaBICHHbIE
M3MEHEHHS YacTOT ajuienel B monynauusx. DPdekr ocHoBatens. Murpauuu. M3omsius
HomyJsiuii: reorpaduueckas (mpocTpaHCTBEHHAs), Orojornyeckas (penpoayKTUBHAS ).

EctecTBeHHBIN 0TOOp — HanpaBAOMUN GakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOT'O
oTOOopa: NBIXKYIIMHM, CTAaOWIM3UPYIOUUH, pa3pbiBatouuil (qu3pynTuBHBIM). [lonoBoi
0T00p. BO3HUKHOBEHUE U HBOIOIMS COIIMATIBHOTO TOBEACHHS )KMBOTHBIX.

[IpucnocobaeHHOCTh OpraHNU3MOB KaK pe3ynbTaT MHUKPOIBOIIOLIHH.

Bo3HukHOBeHHE MpUCTIOCOOIEHUI Yy OpraHu3MoB. ApoMop(o3bl U HIHOATANTAIINH.
[Tpumepsl npucnocoOieHuil y opraHu3MoB: Mopdosoruyeckue, (QpU3noIOruuecKue,
onoxumuyeckue, nopegaeHueckre. OTHOCUTEILHOCTh MPUCTOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum u cTpykTypa. BumooOpasoBanue Kak — pe3ysbTar

MUKpO3BoJtoNH. M3omsiuus — kitoueBor pakrop BugooOpazoBanud. [lytu u ciocoos
BUI000pa30BaHU: aJIonaTpUIECcKoe (reorpaduueckoe), CUMIIaTPUYECKOE
(9KO0JIOTHYECKOE), «MTHOBEHHOEY (MONMHUILIONAN3alus, Tuopuau3amnus). JJIMTenbHOCTh
ABOJIOLHUOHHBIX MPOLECCOB.

Mexanu3mMbl HOpMUPOBAHMS OUOIOTHYECKOTO Pa3HO00Pa3Hsl.

Ponb »BONMIOIMOHHON OHONIOTMH B pa3pabOTKe HAYYHBIX METOJIOB COXPaHCHUS
O6uopazHooOpasusi. MUKpPOIBOIIONMS W KOIBOJNIOIUS MMApPAa3UTOB M HMX XO35EB.
MexaHu3mMbl GOPMHUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI ¢ HEH.

Ilemoncmpayuu:

Ilopmpemuwi: C.C. YerBepukos, J. Maiip.

Tabauywl u cxemwvl: «MyTallMOHHAS U3MEHUMBOCThY, «llomymnsimonHas cTpykTypa
BUa», «Cxema mposiBiIeHUsi 3akoHa Xapau—BaitnOepra», «JIBuymume CuUib
HBOJIIOLIUNY,  «ODKOJOrMYecKas  M30JSLUS  TOMyJsSUUd  CEeBaHCKOM  Qopenny,
«"eorpadmyeckas U30ALMA JTUCTBEHHHUIIBI CHOMPCKONW W JIMCTBEHHHMIIBI JAYyPCKOID»,
«IlonyJsSIIMOHHBIE BOJIHBI YHWCJIEHHOCTH XWIIHHUKOB M XepTB», «Cxema IelCTBUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 3a cymecTBoBaHue», «HIYyCTpUaNbHBIN
MelaHu3M», «KuBbie nckomaemole», «IIOKpOBHTENBCTBEHHAs] OKpacKa >KMBOTHBIX),
«lIpenynpexnaromas OKpacka JKHUBOTHBIX», «DHU3MONIOTMYECKUE  aJanTaluny,
«IIprcrnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCUTENIBHOCTEY, «Kpurepuun Bugay, «Buasl-
nBorHuKN», «CTpykTypa BHAa B npupoge», «CrmocoObl BHI000pPa30BaHHM,
«l'eorpaduueckoe BUAOOOpPa30BaHUE TPEX BUIOB JaHABIIICH», «IKOJIOTHYECKOE
BH1000pa3oBaHue BUA0B cuHUIY, «llomummouasl pacteHuit», «KamycTHO-penedHbIit
TUOpUIY.
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Obopyoosanue: repbapuu pacTeHUM, KOJUJICKIIMM HACEKOMBIX, 4Yyuelia IITHII
1 3Bepel ¢ MpuMepaMu pa3iuyHBIX MPUCHOCOOJIEHUN, Yydesna NTUIl U 3BEpeil pa3HbIX
BUJIOB, repOapuu pacTeHH OJIM3KUX BUAOB, 00pa30BaBIIMXCS Pa3IUYHBIMUA CIIOCOOAMHU.

Jlabopamopnas paboma «BbIsIBIIeHHE U3MEHUUBOCTH Y 0COOEH OHOTO BUAAY.

Jlabopamopnasa paboma «llpucnocoOneHuss OPraHU3MOB U WX OTHOCUTEIbHAS
1[eTIECO00Pa3HOCTHY.

Jlabopamopnas paboma «CpaBHEHUE BUIOB 110 MOP(HOIOTrHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIIOLIUS U €€ pPe3yJIbTaThI

Metoapsl u3ydeHHsT MakpodBOJONMU. [lareoHTONOTHMYECKHE METOIbl H3Y4YeHUSs
sBomtonm. [lepexoaubie hopmbl U PUIOTEHETUUECKUE PSIIbI OPraHU3MOB.

buoreorpadguueckue Metonbl uzydeHus: 3Bontoiuu. CpaBHeHue Gaopbl U QayHbI
MaTepuKOB U OCTPOBOB. buoreorpadpuueckue obnactu 3emun. Buabl-sHaeMuku
U PEIIMKTHI.

OMOpHOIOTHYECKUE W CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOAbl H3YUYCHUS
IBOMIONMK. [ C€HETHYECKHE MEXaHM3Mbl DBOJIOIMUM OHTOT€HE3a W  TOSBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIC W aHAJIOTUYHBIE OpraHbl. PynuMeHTapHBIC
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETHYECKHE, OMOXMMUYECKUE U MAaTEMAaTUICCKHE
METOABl H3YyYEHHUS HBONIOUMH. ['OoMonornyHele TeHbl. COBPEMEHHBIE METOIBI
NOCTPOCHUS (PUIOTEHETUUECKUX JIE€PEBHEB.

XpOMOCOMHBIE MYTallUHM U SBOJIIOLIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuiia) HBOMIONUU. HeoOpaTUMOCTh 3BOJIOIHH.
AnantuBHas paaguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIIOIUH.

Ilemoncmpayuu:

Ilopmpemuvi: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkelb.

Tabauyvr u cxemvl: «DWIOTEHETHYSCKUNW Pl JIOMIATN», «APXESONTEPUKCY,
«3Bepo3yObie smeps», «Crerouedans», «PuHnOPuUTHY, «CeMeHHbIE TaOPOTHUKI,
«buoreorpaduueckue 3081 3eMany, «Jpelid koHTUHEHTOBY, «PenukThly, «Havanbabie
CTaJM HSMOPHOHATIBLHOTO pAa3BUTHUS TIO3BOHOYHBIX JKUBOTHBIX», «[ OMONOTHYHBIC
M aHAJIOTHUYHBIE OpraHel», «PyIUMEHTH», «ATaBU3MBI», «XPOMOCOMHBIC HAOOPHI
yeloBeka W muMmnaHize», «[maBHele  HampaBieHus — sBodouuny,  «OOiue
3aKOHOMEPHOCTH 3BOJIFOLIUN.

Obopyoosanue: KOJUIGKIHH, TepOapuu, MYJISDKA HMCKOMAEMBIX  OCTaTKOB
OpraHW3MOB, MYJISDKM TOMOJIOTMYHBIX, AQHAJOTUYHBIX, PYJIUMEHTapHBIX OpPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE KU3HU HA 3emuie

HayuHble runoTe3bl NpOUCXO0XKICHUS KU3HU Ha 3emiie. AOUOTeHEe3 U MaHCTIEPMUSL.
JloHayuHble TpEACTaBICHUS O 3apOXKACHUU KU3HU (KpeaunoHusM). [umoresa
MIOCTOSIHHOTO CaMO03apOXKICHUSI KU3HU U ee omnpoBepxkeHue omnbitamu . Penu,
JI. Cnannanuanu, JI. [lacrepa. [Ipoucxoxaenue >kxu3Hu U acTpOOHOIIOTHSI.
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OcHOBHBIE ATalnbl HeOpraHudeckod sBoitoruu. [lnanerapHas (reosoruyeckas)
ABOMIONMS. XHUMHUYECKasT SBOJIONUSA. AOUOTCHHBIM CHUHTE3 OPraHUYECKUX BEIECTB
n3 Heopranndeckux. Omeir C. Mumiepa u I'. IOpu. OOpazoBanue mNOJIUMEPOB
n3 MoHomepoB. KoanepsatHas runore3a AWM. OmnapuHa, rumnore3a IMNEPBHUYHOIO
oynbona JI. Xonpaeina, renetudeckas rumnoteza I'. Memnepa. Pu6osumbr (T. Yek)
u runoreza «vupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH M BO3HUKHOBEHHE
MPOTOKJIETKH.

Uctopus 3emnn u MeTonbl €€ u3ydeHHs. Mckomaemble OpPraHMYECKHUE OCTATKHU.
['eoxponosorusi U ee Meroasl. OTHOCUTENbHAsE W aOCOJIIOTHAsE TE€OXPOHOJIOTHSI.
I'eoxpoHoONOrMYecKas mKansa: 30Hbl, Pbl, HIEPUOIBI, STOXHU.

HauanbHbie 3Tanel opraHudeckoi 3Bojrouuu. [losiBIEHHE W 3BOJIIOLMS TEPBBIX
KJIETOK. DBotoNUs MeTabonu3ma. BosHukHOBeHHE nepBhIX dKocucTeM. COBpeMEHHBIC
MUKpOOHbIE OMOIUICHKM KaK aHajor MepBbIX Ha 3emiie coobmiecTB. CTpOMATOIUTHI.
[TpokapuOThl U IYKAPUOTHI.

[Ipoucxoxaenue »>ykapuoT (cUMOUOTeHEe3). DBOJIOIMOHHOE MPOUCXOXKICHHUE
BUpPYCOB. IIpoucxoxaeHrne MHOTOKJIETOUYHBIX OpraHnu3MoOB. BO3ZHMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC JTalbl JBOJIOUUM BBICIIMX pacTeHuil. OcHOBHBIE apoMop(o3sI
pactennil. Beixon pactenui Ha cymy. [losiBieHHe CiOpOBBIX pACTEHUN U 3aBOCBAaHUE
uMmu cymi. CemeHHble pacteHus. [Iporcxok1eHe [IBETKOBBIX PACTEHUIA.

OcCHOBHBIE JTallbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpdO3bl
KUBOTHBIX. Bennckas gayna. KeMOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX TUIIOB.
IlepBble  xopamoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuodbumii 1 penrtunuid. IIporcxoxaeHne MICKONUTAIOMINX W TITHII.
[Mpunun xitoyeBoro apomopdosa. OcBoeHHe 0eClO3BOHOYHBIMU U TMTO3BOHOYHBIMU
KUBOTHBIMU CYIIU.

PazButre xu3HM Ha 3emiie MO 3paM U MEpUOAaM: apxeil, IpoTepo30M, Mae030u,
Me3030H, KaitHo30i. OOIas xapakTepHCTHKa KJIMMAaTa W TE€OJOTHYECKUX MPOIECCOB.
[losiBneHne M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa3oBaHHE: €r0 YCIOBHUS
Y BJIUSTHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSIT — OKOJOTHYECKHE KpU3UCHl Mpouuioro. IlpuunHel
U CJIEACTBUS MAacCOBbIX BbIMHUpaHHUl. COBPEMEHHBI HKOJOTHMYECKUU KpPU3UC, €ro
ocobennoctu. [Ipobraema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpeMmeHHasi cHucTeMa OpraHuyeckoro wmupa. I[IpuHOuUNBl Kiaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, 1.1. Meunukos, A.W. OnapuH,
. Xonneiin, I'. Mennep, C. Munnep, I'. FOpu.

Tabnuyvr u cxemwvr: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa
110 U3YYECHUIO CAMO3apOXKACHHUS KU3HN», «CxeMa onbita C. Musnepa, I'. FOpu», «9Tamnsl
HEOpPraHU4YECKOM 3Boonum», «l'eoxpoHosiornueckas mkanay, «HayanpHble 3Tarbl
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OpraHUYeCcKOM 3BONIOIUNY», «Cxema 00pa30oBaHUs JYKAPUOT IMyTEM CHUMOMOTEHE3ay,
«Cuctema KHUBOM mpupoasd», «CTpoeHue BHUpYyca», «ApoMop(]o3bl pacTeHUu»,
«Punnodpute», «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCIN,
«Mxwm», «llanopotHukm», «l'onoceMeHHbIE pacTeHus’», «OpraHbl LBETKOBBIX
pacteHuii», «Cxema pa3BUTHUS KUBOTHOTO MHUPaA», «APOMOP(}O3bI KUBOTHBIXY,
«Ipocreitmue», «Kumeynononoctueie», «llnockue yepBu», «HUIEeHUCTOHOTHEY,
«Pp1OBY, «3eMHOBOAHBIEY, <«lIpecmbikatomuecs», <«lITuib, «MIIEKOTUTAIOIIUEY,
«Pa3BUTHE XU3HU B apXEUCKOW spey», «Pa3BuThe XU3HU B IIPOTEPO3OUCKOU IpPEM,
«Pa3BuTHe XU3HM B NAICO30MCKOW 3pe», «Pa3BUTHE JKU3HU B ME3030MCKOU 3pPER,
«Pa3BuTHE XH3HM B KallHO30WMCKOWU 3pe», «COoBpeMEHHasi CUCTeMa OpPraHUYeCcKOro
MHUPAY.

Obopyoosanue: TepOapun PacTCHUIN Pa3IUYHBIX OT/IENIOB, KOJIJIEKIIMU HACEKOMBIX,
BJIQ&JKHbIC TMpenapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIMM HIJIOKOXKHX,
CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uydesa MTUI] U 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH,
MOJIE3HBIX UCKOIMAEMBIX, MYJISIKH OPTaHUUYECKHUX OCTATKOB OPraHU3MOB.

Bupmyanvnas nabopamoprnas paboma «MonenupoBanue onbiToB Musuiepa—tOpu
M0 W3yYECHHI0 aOMOTeHHOTO0 CHUHTE3a OpPraHWYeCKUX COCAUHEHUM B TEPBUYHOU
aTMocdepe».

Jlabopamopnasa paboma «V3ydeHue M ONucaHUE WCKOIMAEMbIX OCTAaTKOB JAPEBHHUX
OpPraHUu3MOB.

Ilpakxmuueckas paboma «V3ydyeHre oCOOCHHOCTEH CTPOCHUS PACTCHUH pPa3HBIX
OT/ICJIOBY.

Ilpaxmuueckaa paboma «3ydyeHne OCOOEHHOCTEM CTpOEHUS TO3BOHOYHBIX
YKABOTHBIX».

Tema S. Ilpoucxo:kieHue 4eJ10BeKa — AHTPONOreHe3

Paznensl u 3apaun anTponosiorui. MeTo1bl aHTPOTIOJIOTHH.

CraHoBlIeHME TIPEACTABICHUNA O TMPOUCXOKACHUU YelIOoBeKa. PenurunosHbie
BO33peHUsA. COBPEMEHHbBIE HAYYHbIE TEOPUH.

CxoncTBO 4yenoBeka C KUBOTHBIMH. CHCTEMATHYECKOE TOJIOKEHUE YEIOBEKa.
CBueTENHCTBA CXOACTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(DOIOTHYECKUE,
aMOpHoJIOTHYecKre, (HU3N0IOr0-OMOXUMHYECKHE, TToBeAeHYecKre. OTINYns YeIoBeKa
OT >KMBOTHBIX. [IpsIMOXOKI€HHE U KOMIUIEKC CBA3aHHBIX C HMM IPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBuxymme cuibl (QakTopbl) aHTPOMOTEHEe3a: OWOJIOTHYECKHE, COIUATbHBIC.
CooTHoIIeHNEe OMOJIOTHYECKUX U COMMATTBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJAMM aHTpPONOreHe3a. PaHHHME 4YeNOBEKOOOpa3HbIE OOE3bsIHBI
(IpOKOHCYJBI) U paHHUE MOHTHABI — OOLIME MPEAKH YeIOBEKOOOpa3HbIX 00€3bSH U
MoAeH. ABCTPaIONIUTEKH — JIBYHOTHE MPEIKU JIIoAeH. YUemoBEeK yMeEINblid, NEpBbIC
M3TOTOBJIEHUA OpPyIHi TpyAa. YUenoBek NOpsIMOXOASIIMA W MEPBBIA BBIXOJ JIKOJACH
3a npenaenbl Adpuku. YenoBek reiaenboeprckuil — oOmuil mpeaoK HeaH1epTaIbCKOro
YeJI0BEKa U YEJI0BEKA pa3yMHOro. YelnoBeK HeaHAEPTaIbCKUM KaK BU JIFOAEH XOJI0IHOTO
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KiMmara. YenoBek pa3yMHBIM COBPEMEHHOI'O THUIIA, IEHUCOBCKUM YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrika u najneoreHoOMHKa.

DOBOJNIOLMSA COBPEMEHHOro 4elloBeKa. EcTecTBEHHBI OTOOp B MOMYJSALMIX
yesioBeka. MyTalMoHHbIN npouecc ¥ noauMopdusm. Ilonynsuuonnsie BOJIHBI, Apend
TE€HOB, MUTpaIus U «3p(EKT OCHOBATENS» B MOMYISLMUIX COBPEMEHHOTO YeI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bonpmime pacel:  eBponeouHas
(eBpasmiickasi), aBCTpajo-HETpougHas (SPKBATOpHAJIbHAsI), MOHIOJIOMJHAS (a3UATCKO-
amMepukKaHckas). BpemMs u mOyTH pacceneHuss uejoBeka Mo 1aHere. EQMHCTBO
yeynoBeyeckux pac. Hayunas HecocrosiTenbHOCTh pacusma. [IpucnocoGneHHOoCTh
YeJioBeKa K pa3HbIM YCIOBHUSM OKpYyXkarolel cpenbl. Biusaue reorpadudeckoil cpesbl
u apeiida reHoB Ha MOP(}OIOTHIO U (PUUOJIOTHUIO YETIOBEKA.

MexaucuMIUIMHAPHBIE METOJIbI B (PU3HUECKON (OMOJOTHYECKOI) aHTPOIOIOTHH.
DOBOJIOLMOHHAS AHTPOMOJIOTUS U MAJCOAHTPONOJOTHS YEJIOBEYECKUX MMOMYJIALIHA.
buocouunanbHble HCCIEIOBAHUS MPUPOJBI 4YenoBeka. lcciienoBaHue KOABOIIOLUHU
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

lopmpemuwi: Y. [lapsun, JI. Jluku, f.4. Porunckuir, M.M. I'epacumos.

Tabauyvt u cxemvi: «MeTOaBl AHTPONOJIOTHNY, «[ OJOBHOW MO3T YEJIOBEKAY,
«YenoBekooOpa3Hble  00€3bsiHBI»Y, «CKeleT 4YeloBeKa M CKeJeT IIMMIIAH3e»,
«PynuMeHTBl M aTaBU3MbDY, «J[BHXKYIIME CHIIBI AHTPOIOTEHE3a», «IBOJIOIMOHHOE
IPEBO YEIOBEKA», «ABCTPATONUTEK), «UeN0BEK yMENbIil», «HeT0BeK MPAMOXOISIIHI,
«/lenncoBckuil yenosexk» «Heannepranbub», «KpomanboHUB», «lIpenku denoBekay,
«JTaIlbl ABOJIIOIUY YEJIOBEKa», «Packl yenoBeka.

Obopyoosanue: MYISKU OKaMEHEIOCTEH, MPEAMETOB MATEpUATBLHOU KYJIbTYpPHI
IPEAKOB YejoBeKa, penpoayknuu (dororpaduu) KapTHH ¢ MHUEGOTIOTHUCCKUMH
U OHMONEHCKUMH CIOKETaMHU TPOUCXOKICHUSA dYeloBeKka, ¢oTorpaduu HaXOIOK
UCKOIIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJIEINIb YEpeIa YeJIOBEKa U Yepena
IIMMIIaH3€, MOJEJIb KUCTH YEJIOBEKAa M KHUCTH IIMMIIaH3€, MOJEIM TOopca IPEeaKOB
YeJ0BEeKa.

Jlabopamopnas paboma «3yuenne ocoOEHHOCTEH CTPOCHUS CKEJIeTa Yell0BeKa,
CBSI3aHHBIX C TIPSIMOXOXKIECHUEM.

Ipaxmuueckas paboma «VI3ydeHre 3KOIOTUUYECKUX aIaTalli YEITOBEKaY.

Tema 6. DJkojmormss — Hayka O B3aHMOOTHOIIEHHUSIX  OPraHM3MOB
U HAJOPraHU3MEHHBIX CUCTEM C OKPY KaKlel cpeaou

3apoxaeHue W pa3BuTue d3kosioruu B Tpynax A. ['ymGonbara, K.®D. Pyibe,
H.A. CesepuioBa, J. I'exkens, A. Tencnu, B.H. CykaueBa. Pazaensl u 3a1a4u 3KOJIOTHH.
CBs13b KOJIOTUHU C IPYTUMH HAYKAMH.

Metoast skonoruu. IloneBbie HaOmOIEHUS. ODKCIEPUMEHTBI B  DKOJIOTHU:
MIPUPOJIHBIE U TabopaTopHble. MoienupoBaHue B 3KOJI0OTUH. MOHUTOPUHT OKPYKaIOIeH
Cpe/bl: TOKaJbHbIN, PErMOHANIBHBIA U TI100AJIbHBIN.
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3HAYEHUE SKOJIOTUYECKUX 3HAHUM MU YEJIOBEKA. DKOJIOTHYECKOE MUPOBO33PEHUE
Kak OCHOBa CBs3€M 4eloBeYecTBa C MOpuponorl. PopmMupoOBaHHE HKOJIOIMYECKON
KYJIBTYPBI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUSI.

Jlemoncmpayuu:

Ilopmpemuwi: A. T'ym6onsar, K.®. Pynse, H.A. CeBepios, J. ['ekkens, A. Tencnu,
B.H. Cyxkaues.

Tabnuyvt u cxemwvl: «Paszgensl skoiorum», «MeToapl 3Kojgorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIIbD».

Jlabopamopnas paboma «VI3ydeHre METOI0B IKOJIOTUUECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsbl u cpea 00UTAHUS

Dkosiorudyeckue (PakTopbl U 3aKOHOMEpPHOCTH uX neicTBusa. Kiaccuduxanus
AKOJIOTUYECKUX (HaKTOpOB: abOMOTHUECKHE, OUOTHYECKHE, aHTpomoreHHnle. OOiue
3aKOHOMEPHOCTH  JeWCTBHUS  dKojornueckux  ¢daktopoB. IlpaBuno muHUMyMa
(K. HMmpenrens, 0. JIubux). TomepaHTHOCTh. OBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbI.

Abuotndeckue (akropel. CBeT Kak dKojorudeckuii dakrop. JlelicTBUe pa3HBIX
YYaCTKOB COJIHEUHOTO CIIEKTpa Ha OPraHU3Mbl. ODKOJOTUYECKHUE TPYIIbl PACTECHUM
Y )KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHAJIbHAS POJib cBeTa. DOTONEPHOAN3M.

Temneparypa kak sxosioruueckuii paxrop. JleiicTBue TeMnepaTypbl Ha OpraHU3MBbI.
[TolKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBbl.

Brnaxnocte kak  skosormueckuit  ¢aktop. IlpucrocobneHuss  pacreHui
K TOJIIEp’KaHnI0 BoAHOTo Oananca. Kinaccudukarys pacTeHUi Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6enust >kUBOTHBIX K H3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3EMHO-BO3YIIHAsA, TOYBEHHAs,
rIIyOMHHAs MONOYBEHHAs, BHYTPUOPTaHU3MEHHasA. PU3NKO-XUMUYECKUE OCOOCHHOCTH
cpen obutaHus opraHu3MoB. lIpucrmocoOneHuss OpraHu3MOB K >KM3HH B Pa3HbIX
cpenax.

buonornueckue putmbl. BHenHne U BHyTpeHHUE pUTMbI. CyTOUHBIE U TOJAUYHbBIC
putMbl. [IpUCHIOCOOIEHHOCTh OpPraHU3MOB K CE30HHBIM HM3MEHEHHUSM YCJIOBHIA
KU3ZHHU.

XKuzuennoie ¢opmbl opraHuzMoB. [loHsTHe o xu3HeHHOU ¢opme. XKuzHeHHbBIE
GOpMBI pacTeHWi: JepeBbs, KYCTAapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPaBhI,
ONHOJNIETHHE TpaBbl. JKW3HEHHBIE (OPMBI JKUBOTHBIX: THIPOOUOHTHI, TEOOHWOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dakropsl. Buasl OMOTHYECKMX B3aMMOACHCTBUN: KOHKYPCHIIHS,
XHITHAYECTBO, CUMOMO3 U ero Gopmel [lapazutusm, Koomepamusi, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3anmoieicTBus
(Tommueckue, dopuyeckue, dadbpudeckue). 3HaUCHUE OMOTHYECKUX B3aMMOACHCTBUU
JUIsl CYILIECTBOBaHUSI OPraHu3MOB B cpefae oOutanus. [IpuHIUI KOHKYpEHTHOTO
WCKJIFOUYCHUS.
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Jlemoncmpayuu:

Tabauyer u cxemwvl: «Oxomormdeckue (QakTopbl», «CBETOBOM  CHEKTpY,
«OKOJIOTUYECKUE TPYMIbl XUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIUIOKpOBHBIE
KUBOTHBIE», «XOJOMTHOKPOBHBIC KUBOTHBIC», «DHU3NOIIOTUYECKUE  aganTalluu
KHUBOTHBIX», «Cpeibl OOUTaHUSI OPTraHU3MOBY, «BHOJIOTHYECKUE PUTMBI», « KU3HEHHBIC
GOpMBI  pacTeHHUIIY, «Ku3HeHHBIE ~ (OPMBI  KUBOTHBIX», «JKkocucreMa
ITUPOKOIMCTBEHHOTO Jieca», «IJKOocHcTeMa XBOWHOro jecayn, «llemm muTaHuSY,
«XumanuecTBoy, «Ilapazutuzm», «KonkypeHus», «Cumonos», «KoMmmeHcamm3my.

Obopyoosanue: TepOAPU PACTCHUN M KUBOTHBIX, MPUCITOCOOICHHBIX K BIHSHHUIO
Pa3IUYHBIX JKOJOTUYECKUX (PAKTOPOB, TepOapUH CBETOIIOOUBBHIX, TCHEITFOOMBBIX
U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIE M TCHEBBIHOCITHBEIC
KOMHATHBIC pPACTCHHsI, TepOapu¥ ¥ KOJUICKIIMU TEIIONIOOUBBIX, 3UMOCTONKUX,
MOpPO30yCTOMYMBBIX pACTCHUH, dYydela NTUI[ W 3Beped, TrepOdapuM PacTCHHIA,
OTHOCSIITUXCS K TUTpoduTaM, kcepoduram, Me3opuTaM, KOMHATHBIC PACTCHUS JTAHHBIX
TPYII, KOJUICKIIMK KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpejliax, repoapuu U KOJUICKITUU
pacTeHUl W KUBOTHBIX, OOJIQJAIONIUX YEpTaMU MPUCIOCOOJICHHOCTH K CE30HHBIM
U3MCHCHHMSIM YCJIOBUH JKM3HHU, TepOapu¥ H KOJUICKIIMM PACTCHHH H IKWBOTHBIX
Pa3IUYHBIX JKU3HCHHBIX (OPM, KOJUICKIIUU J>KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aHUMOJICHCTBUSIX.

Jlabopamopnasa paboma «BbigBieHHE MPUCTOCOOTICHUI OPraHU3MOB K BIUSHUIO
CBETa.

Jlabopamopnas paboma «BbiBIeHHE TPUCTOCOOJICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATYPHI».

Jlabopamopnas paboma « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. IkoJiorusi BUI0OB ¥ NOMYJISIIUI

DKOJIOTUYECKUE XapaKTepUCTUKU momyisinuu. llomynsmuss kak Ouosorumueckas
cucreMa. Ponb HEOAHOPOTHOCTH cpefbl, (U3MYECKUX OaphepoB M OCOOCHHOCTEH
Owonoruu BUAOB B (OPMHUPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI TMOIYJISIIUH.
OcHOBHbBIE TIOKa3aTeN MOIMYJISLUUHA: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHASI U MOJIOBAs
CTPYKTYypa, POKIa€MOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

DKoJloruyeckasi CTpykTypa mnonyisuud. OLeHKa 4YHUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYISIUMA W €€ peryiasnus. buornueckud MNOTEHUMAT MOMYJISALMH.
MopaenupoBanue AMHAMUKK Tonyiaanuu. KpuBble pocTa YHCICHHOCTH MOMYJISALIMU.
KpuBsie BbikHUBaHUA. Perynsnus 4MCIeHHOCTH NOMYJISALMI: poJb (DAKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT INIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BuaoB (r- u K-ctparerun).

[TonsiTre 00 3KO0NOTMYECKON HUIE BUaa. MectooOuTanne. MHOromepHass MOJEIb
skosiornyeckon Humm J.M. XartumHcoHa. Pa3Mepbl 3KOJOTMYECKOM  HUIIW.
[loTeHuuanbHas U peann30BaHHAs HUIIU.

Bup xak cucrema nonynsunil. Apeasibl BUA0B. BUIBI 1 UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHE HYKBUBAJICHTHI.
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3aKOHOMEPHOCTH TOBEJCHUS M MHUTPAIMi KUBOTHBIX. broyiornueckue WHBa3uu
qy)KEPOTHBIX BHJIOB.

Jlemoncmpayuu:

Iopmpem: J1.. XaTunHCOH.

Tabauyer u  cxemvl:  «IKOJOTHYECKHUE  XAPAKTCPUCTHKH  TOMYJISIIUN,
«IIpocTpaHCTBEHHAs CTPYKTypa MOMYJAIUN», «Bo3pacTHbIe MUpaMUIBI MOMYIISIIAN,
«CKOpOCTh 3acelieHUs] TIOBEPXHOCTH 3EMITH Pa3IUYHBIMUA OpraHU3MaMm», «Mojaeib
skonorndeckor Humu .M. XatauHcoHay.

Obopyoosanue: Tepdbapun pacTEHUN, KOJUICKIIUHA KUBOTHBIX.

Jlabopamopnas paboma «IIpucnocoOaeHus CEMSIH PaCTEHUN K PACCEIICHHUIOY.

Tema 9. Jxos0rusi coo0mECTB. IKOJIOTMYECKHE CUCTEMBL.

Coob6miecTBa opranu3mMoB. bruorieHos u ero ctpykrypa. CBsizu MEXy OpraHu3MamMu
B OMOIIEHO3E.

Oxocuctema kak OTKpbITas cuctema (A.J[. Tencnu). DyHKIHOHAIBHBIE OJIOKH
OpraHW3MOB B JKOCHUCTEME: TMPOJYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Abmornueckue 0JIOKH dKOCHCTeM. [10UBBI M UITBI
B dKocucTtemax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TOKa3aTeM IKOCHUCTEMBI. broMacca W MpoOAyKIUs. DKOJIOTHYECKUE
MUPAMUJIBI YHCEI, 0MOMACChl U YHEPTUU.

HampaBnennsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie
Y BTOPUYHBIE CYKIIECCHUH U UX MIPUYUHBI. AHTPOIIOI€HHbIE BO3JAECHCTBHS HA CYKIIECCHUMU.
KnumakcHoe coob1iecTBo. buopasHooOpas3ue v moJHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTHU COOOIIECTB.

[IpupoaHbIE 5KOCUCTEMBI.

AHTpOIIOT€HHBIE AKOCUCTEMBI. Arpo3’KocucTeMa. ArporeHo3. Paznuuus Mexmy
AHTPOINOTE€HHBIMH U MIPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteMm. [oponckas diopa
u (ayna. CuHaHTpomu3amus ropojackoil (ayHsl. buonormdeckoe M XO034WCTBEHHOE
3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKkoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHIA OPTraHU3MOB
B 3KocucTeMax. IlepeHOC »HEpPrMM W BEUIECTB MEXKJIY CMEKHBIMU 3KOCHUCTEMAMHU.
YCTOWYMBOCTh OPraHMW3MOB, MOMYJISIMUA M 3KOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX BO3/ICVCTBUM.

MeTtoa0J10rusi MOHUTOPUHTA €ECTECTBEHHBIX U AHTPOIMOT€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

llopmpem: A.Jl. Tencnn.

Tabauyvt u cxemvl: «CTpyKTypa OMOIECHO3a», « IKOCHCTEMA ITUPOKOJIUCTBEHHOTO
Jecay, «IKOCHUCTEMAa XBOWHOTO Jieca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB
B 3Kocucteme», «KpyroBopoT BemiectB B s3kocuctemey, «llenu nutanus (mactoumiHasi,
NeTpUTHAas)», «IKOJOTHYECKas NupamMujia uuceln», «IKOJOruueckas MnupaMmuaa
oumomaccel», «JKoJoruueckas mnupamuga sHeprum», «OOpa3oBaHue 0010Tay,
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«IlepBuunas cykueccusi», «BoccTaHoBIeHHE Jeca TMOCIe MoXkapa», «IDKocHucTema
o3epa», «ArporeHo3», «KpyroBopoT BemeCTB M TOTOK JHEPTUHM B arpoleHO3e»,
«IIpumepsl ypOo3KOCHCTEM.

Obopyoosanue: repbapuu pacTEeHUM, KOJJICKIIMM HACEKOMBIX, 4Yyuyeja IITHIl
U 3Bepel, repbapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHHM, aKBapUyM KaK MOJCIb
HKOCHCTEMBI.

lIpakmuueckas paboma «V3ydueHue u onucaHue ypo0o3KOCUCTEMBDY.

Jlabopamopnasa paboma «V3yueHue pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX DIKOCUCTEMAX).

Ixekypcus « IKCKYpCHsl B TUTIMYHBIN OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsIK, eIbHUK,
Ha CyXOJI0JIbHBIM WJIU IOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

Dxcxypcus « IKCKYPCHSI B arpodKocucTeMy (Ha TOoJIe WK B TEIUTMYHOE XO3SICTBO )».

Tema 10. Buocdepa — riiodanbHas IKOCHCTEMA

buochepa — oOmennanerapHas  oOojiouka  3eMJsid, TJ€  CYHIECTBYET
WIN CYyIIECTBOBaNA KU3Hb. PazButue npeacrasienuii o ouochepe B Tpynax 3. 3rocca.
VYuenue B.M. Bepnanackoro o Ouochepe. Ob6nactu O6uochepbl u ee cocras. KuBoe
BEIECTBO OMocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyIecTBOBaHMUs Ouocdepsl. OcoOeHHOCTH Ouocdepbl Kak
robabHOM dKocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIIECTB U OHMOreOXMMHUYECKHE IMKIBI (yriiepoaa, a3oTa). PUTMUYHOCTH SIBJICHUMN
B Onocdepe.

3onanpHOCTh OMOcheprl. [lonstue o 6uome. OCcHOBHBIE OMOMBI CYIIW: TYHIpA,
XBOMHBIE Jieca, CMEIIAHHbIE W HIUPOKOJIUCTBEHHBIEC Jieca, CTENHU, CaBaHHBI, MYCTHIHHU,
TPOIMYECKUE JIeCa, BHICOKOTOPhs. KiimMmaT, pacTUTENbHBIH M JKHBOTHBIM MHUpP OHOMOB
CYIIIN.

CtpykTypa U (QYHKIHMS XUBBIX CHCTEM, OILIEHKAa HMX PECypCHOTO MOTEHIIHAaIa
u 6nochepHbIX (DYHKITUH.

Jlemoncmpayuu:

Ilopmpemui: B.1. Bepuaackuii, 3. 31occ.

Tabauyver u cxemor: «leocdeppr 3emmm», «KpyroBopor azora B TIpHUpOIE»,
«Kpyrosopor yriepoma B mpupone», «KpyroBopor kuciopoma B HPHUPOAEY,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cymny, «KinMmaTtuueckue mosca
3emmu», «TyHapa», «Tairay, «Cwmemansbiii Jsecy, «IIIUpOKOIUCTBEHHBIN JeCy,
«Crenby, «CaBanHay, «IlycTbinay, « Tponuueckuii Jecy.

Obopyodosanue: Tepdapun pacTCHUA pa3HbIX OMOMOB, KOJIICKITUH YKUBOTHBIX.

Tema 11. YesnoBek u OKpyxawinas cpeaa

DKOJOoTHYeCKne KPU3UCHhl U MX NMpUYuHBL. Bo3meiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsisHeHHe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne mouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue
KJIUMATA.

28



denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccsl (yriyOJaeHHbIH YPOBEHB)

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO U )KMBOTHOrO0 Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl NpUpobl. KpacHbie
kauru. Ocobo oxpansiemble npuponnsie Tepputopun (OOIIT). boraHuueckue cajbl
1 300JI0TUYECKUE TAPKHU.

OCHOBHBIE MPHUHILMIIBI YCTOMYMBOIO PAa3BUTUS YEJIOBEYECTBA U  MPUPOJBI.
PanvonanbHO€ NPUPOIONOIB30BAHME M COXpaHEHHE OMOJIOTHYECKOTOo pazHOoOOpa3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTMYECKUX KpU3UcoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HCA U €T0 BEPOSTHBIE MTOCIIEICTBUS.

Pa3BuTHe METO0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTE€HHBIX IPOIECCOB.

Jlemoncmpayuu:

Tabauyvt u cxemol: «3arpsi3HEHHE aTMOC(epbl», «3arps3HeHHe TUApochepb»,
«3arpssHenue nouBbly, «llapHukoBbiid 3P dexT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPUN», «MoIen ynpaBiasieMOro Mupa.

Obopyoosanue: potorpadun OXpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHOM KHUTH
Poccuiickont @enepannu, KpacHON KHUTH peruoHa.
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JesATeJbHOCTh VUNTEJIS C YYE€TOM padoueil NporpaMMbl BOCIIMTAHUS ;

1. YcraHoBi€eHHE JOBEPUTEIBHBIX OTHOLIEHUH MEXK/y YUUTEIEM U €r0 YUEHUKaMU,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPUATHIO yJaIIUMUCS TPeOOBAHUN M TPOCHO yUHUTEI,
MIPUBJICYEHUIO UX BHUMaHUA K 00CyKJaeMOW Ha ypoke UH(POpMaIUH, aKTUBU3ALUU X
MMO03HABATEILHOM JCSITEIIFHOCTH,

2. TloOyxaeHue MKOIBHUKOB COOIIOIATh Ha YPOKE OOIIETIPHUHSTHIE HOPMBI TIOBEACHUS, IPaBUIIa
oOIIeHHUs CO CTapIIUMHK (YIUTEISIMH) ¥ CBEPCTHUKAMHU (IIKOJIbHUKAMH), TPUHITUIIBI Y9eOHOU
JUCLMIUIMHBI U CAMOOPraHu3aluu;

3. IlpuBnedyeHrne BHUMaHHUS MIKOJbHUKOB K IEHHOCTHOMY acleKTYy U3y4aeMbIX Ha YpOKax sIBJICHU,
OpraHu3aiys ux padoThl C M0JIy4aeMOil Ha ypoKe COLMaIbHO 3HaYMMON HH(popMaluen —
WHULMUPOBAHUE €€ 00CYKJIEHUS, BBICKA3bIBaHUS YUAIIUMUCS CBOETO MHEHHUS IO €€ OBO/LY,
BBIPAOOTKHU CBOETO K HEW OTHOIICHHUS,

4. Vcrnonb30BaHME BOCIIATATEIFHBIX BO3MOXXHOCTEH COMIepKaHus yd4eOHOTO ITpeIMeTa yepe3
ACMOHCTpaIUIO ACTAM IPUMEPOB OTBETCTBECHHOTO, I'PAXKIAHCKOI'O ITIOBEACHUSA, ITPOABJICHUA
YEJIOBEKOJTFOOHS M JIOOPOCEPACUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS,
3a7a4 s pelIeHus], MPOOJIEMHBIX CUTYalui ISl OOCYKICHHS B KJlacce;

5. [IpuMeHeHne Ha ypOKe UHTEPAKTUBHBIX (POPM pabOThl ydaIuxcs:

6. HTennekTyaabHbIX UT'P, CTUMYJIUPYIOLIUX [T03HABATEIbHYIO MOTHBAIUIO IIKOJIbHUKOB;
JUIaKTUYECKOTO TeaTpa, Ie MOJIyueHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX
MMOCTAaHOBKAX; AUCKYCCHUI, KOTOPbIE AAI0T YYalIUMCs BO3MOKHOCTb IPHOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JIMaJIora rpynnoBoi paboThl Win paboThl B apax, KOTOPbIE y4aT HIKOJIBHUKOB
KOMaHJHOU paboTe U B3aUMOJCHCTBUIO C IPYTUMHU JETbMHU;

7. BxiitoueHue B ypOK UTPOBBIX MPOLEAYP, KOTOPhIE MOMOTAOT MOIEPKaTh MOTHBALIMIO JIeTEi
MOJIYYEHUIO 3HAHUN, HAJTAXKUBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHUN B KJIacCe, IOMOTAIOT
YCTaHOBJICHHIO 10OpOKeIaTeIbHOM aTMOCc(ephl BO BpeMS YPOKa;

K

8. OpraHI/ISaHI/IH H_Ie(i)CTBa MOTHUBHUPOBAHHBIX U 3pYAUPOBAHHBIX YHAIIUXCA HaJl UX HCYCIICBAIOIIUMU
OJHOKJIIAaCCHUKaMHM, Jar0ICT0 IIKOJIbHHUKAM COLIMAJIBHO 3HAYMMBIH OITBIT COTPpyAHNYICCTBA U
B3aHMHOM MMOMOIIH; THULIUUPOBAHUC U ITOAJCPIKKA HUCCIIeI0BATEIbCKOM I€ATEIbHOCTH IIKOJILHUKOB
B paMKax pe€ajindalilui UMW NWHAUBUAYAJIBbHBIX U I'PYIITOBBIX UCCIICAOBATCILCKUX IPOCKTOB, YTO AACT
IIKOJIbBHUKaM BO3MOXXHOCTb HpI/IO6peCTI/I HAaBBIK CAMOCTOATCIIBHOI'O PCIICHU A TeopeTquCKOﬁ
HpO6J’IeMH, HaBbIK TCHECPUPOBAHUS U O(I)OpMJ'IeHI/ISI COOCTBEHHBIX PII[CIZ, HAaBBIK YBAXKXUTCIIBHOT'O
OTHOIICHMUS K UYKUM HUICAM, OQ)OpMHeHHLIM B pa60Tax Apyrux u BocnurarensHbIi MponecC MKOJbI
OMHPACTCA HAa TpaAUIIUN UHTCJUJICKTYAJIbHBIX, TBOPYCCKUX COOBITHI U MaTpUOTUUCCKUX ITPAKTUK.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00yUJaIOIIUMUCS
mporpaMM  cpelHero obmiero oOpa3oBaHUs: JUYHOCTHBIC, METalpeIMETHBIC
U TIpeJIMETHEIE.

B cTpykType AMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MPOTPAMMBbI 1O OHOJIOTHUU
BBIZICJICHBI CJICAYIOIINE COCTABIISAIONINE: OCO3HAHUE OOYYaIOIIMMUCSI POCCHUICKON
IPAKIAHCKON HMICHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBLHOCTH
U CaMOOIIpeJIeIICHUI0, HATMYHEe MOTHUBAIIMU K 00y4eHHIO0 OMOJIOTHUH, TIeICHATIPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE KIIHOUYEBBIX IICHHOCTEH
U UCTOPUYECKUX TPAIUIMKA Ppa3BUTUS OHOJOTHMYECKOTO 3HAHUSA, TOTOBHOCTH
U CITIOCOOHOCTH O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIIBHOCTH IIECHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHU, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOro 00pa3oBaHUs,
HaJU4We TMPABOCO3HAHUS DKOJOTMYECKOW KYJIbTYphl, CIHOCOOHOCTH CTaBUThH IIEIHU
U CTPOUTH KM3HECHHBIC TIJIAHBHI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl MO OHMOJOTHU JOCTUTAIOTCS
B €IMHCTBE Yy4yeOHOM M  BOCMUTATEIBHOW JEATEIBHOCTH B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUICKHUMHU COLMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU
MOBEJCHUsI U CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHUSA, CaMOBOCIHUTAHUS
U CaMOPAa3BUTHSI, PA3BUTHUSI BHYTPEHHEN MO3ULHUH JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS
K 3aKOHY W MPaBOMOPSAIKY, YEJIOBEKY Tpyla U CTapLIEMy MOKOJEHHUIO, B3aUMHOIO
YBaXKEHUs, OEpEKHOTO OTHOIICHUS K KYyJbTYpHOMY HACIEAHI0 W TPAAHUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont @enepanuu, OpPUPOAE U OKPYKAIOIIECH
cpezne.

JInaHOCTHBIE pe3yibTaThl OCBOEHUs y4eOHOro mpeameTra «bHOTOTHS» TOIKHBI
oTpakaTb  TOTOBHOCTH M  CIOCOOHOCTH  OOYYAlOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTpPEHHEH TO3WIHMEH  JIUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHU, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LIEHHOCTAM POCCHUWMCKOIrO OOIEeCTBA, pPACHIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATeNIbHOCTH B MPOLECCE peai3allid OCHOBHBIX HAIPaBICHUM BOCHUTATEIbHOU
NEeATEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c()OpMHUPOBAHHOCTh TPAXKIAHCKOW TIO3MIIMM OOYy4Yaromerocs KakK aKTHBHOTO
1 OTBETCTBEHHOI'O YJIEHa POCCUHUCKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPABOTIOPSIAKA;

31



denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccsl (yriyOJaeHHbIH YPOBEHB)

TOTOBHOCTh K COBMECTHOH TBOPYECKOW IEATEIHHOCTH TMPHU CO3JAHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX W TO3HABATEIbHBIX 33/1a4, BHIMOJTHCHUH OWOJIOTHICCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEACNISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSITH €€

YMCHHE YYWUTHIBATH B CBOUX JCHCTBHUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pa3HBIMH YOSKICHHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMHU
Y COIMAITBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IPOIECCE COBMECTHOTO BBITIOJTHCHUS YYCOHBIX,
MO03HABATEIBLHBIX U MCCIICIOBATEIBCKUX 33J1a4, YBAKUTEIHLHOTO OTHOIICHUS K MHCHHIO
OIITIOHEHTOB NIPH 0OCYKJIECHUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHOW U BOJIOHTEPCKOU JIEATEIIHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSA:

c(OpPMHUPOBAHHOCTh POCCHUICKON TpakAaHCKOM HWIEHTUYHOCTH, NaTPUOTU3MA,
YBaXXEHUS K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepesa PoauHoi, ropmoctu
3a CBOM KpaH, cBOO PoauHy, CBOW A3bIK W KYJbTYpYy, MpPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[IECHHOCTHOE OTHOLICHHWE K IPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOIBI,
JNOCTVKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHHCKHMX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTHHY, TTOHUMAaHUs 3HAYE€HUS OMOJIOTMM B MO3HAHUHU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiHas yOeXKIEHHOCTb, TOTOBHOCTh K CHyXKE€HHIO U 3amure OtedecTna,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIIGHMBAaTh CHUTyallUl0 M TNPUHAMAaTh OCO3HAHHBIC pEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAaHUE JTMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUUBOTO OYyAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMUTEIAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHSTUS [IEHHOCTEW CEMEHWHOM KW3HHU B COOTBETCTBHHU C TPAAULIUSAMU
HapooB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIUTAHHS

ACTETUYECKOE OTHOIIEHWEe K MHpY, BKIOYAas OCTETHKY OBITa, HAYYHOTO
1 TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOMIECTBEHHBIX OTHOIICHHM;

MMOHUMAaHKE SMOIIMOHAIBHOTO BO3JICHCTBUS JKHBOW MPHUPOIBI U €€ IICHHOCTH;

TOTOBHOCTB K CAMOBBIPKCHHIO B Pa3HBIX BHIaX UCKYCCTBA, CTPEMJICHUE TIPOSBIIATh
KadecTBa TBOPUYSCKOM JTUIHOCTH,

32



denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccsl (yriyOJaeHHbIH YPOBEHB)

5) pu3nyecKoro BOCIUTAHUS:

MOHMMAaHHE U pean3alus 3J0POBOTO M Oe30MacHOro o0pasza >KU3HU (370pOBOE
MUTaHUE, COOJFOJICHNEC TUTHCHHYCCKUX TPaBWUI W HOPM, COATAaHCHPOBAHHBIA PEKHM
3aHATHHA U OT/BIXA, perysipHas pu3ndeckass akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY W TICHXHYECKOMY
3JI0POBBIO;

MOHMMAaHUE IEHHOCTH MPABWI MHAWBUAYATBHOTO U KOJJICKTUBHOTO O€30MacHOro
MOBEACHUS B CUTYAIIMSIX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JIFO/ICH;

OCO3HAHHE TIIOCJICACTBHI ¥ HENPUATHS BPEIHBIX MPUBBIYCK (YIMOTpeOICHUS
AJIKOTOJISI, HAPKOTUKOB, KYPCHHUS );

6) TPya10BOr0 BOCIMTAHHUS:

TOTOBHOCTH K TPY/AY, OCO3HAHUE IIECHHOCTH MacTEPCTBA, TPYA0JIt00ue;

TOTOBHOCTh K aAKTUBHOM JEATCIHbHOCTH TEXHOJOTHMYECKOM U  COIMAIbHOMU
HAIPaBJIEHHOCTHU, CHOCOOHOCTh WHHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO AESTEILHOCTD;

UHTEpPEC K pa3nuuHbiM cdepaM NpodhecCUOHATBHONW JIeITEIIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U pealrn30BbIBATh COOCTBEHHBIC
’KU3HEHHBIC TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSHKCHUH
BCEH KU3HU;

7) PKOJIOrH4eCKOro BOCIIUTAHUS:

AKOJIOTHUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  JKOJIOTMYECKOM  KYJIBTYpBl: NPHOOPETEHUE  OIbBITA
MJJAHUPOBAHUS MOCTYINKOB M OIIEHKH MX BO3MOKHBIX MOCJEACTBUHN JJIsI OKPY’Karoleu
Cpebl;

OCO3HAaHHE TJIOOATBHOTO XapaKTepa OHKOJOTHYCCKHUX IMpoOJeM M TyTed Hux
pelIeHus;

CITOCOOHOCTh HCIIOJIB30BaTh MPUOOPETaeMble TPH H3YYEHUH OHWOJIOTHH 3HAHHUS
1 YMEHUS TIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PalliOHAILHBIM IIPUPOIONIOIH30BAHIEM
(cobOnrofieHre TMpaBU TOBEACHUS B NPUPOJE, HANpPaBICHHBIX Ha COXpaHEHUE
pPaBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJOB, SKOCUCTEM, OMOC(EpHI);

AKTUBHOE HEINPUSITHE JICMCTBUM, MPUHOCAIIUX BPEI OKPYXAOIIECH NPUPOIHOU
cpene, yMEHHE TMPOTHO3WPOBATH HEONIATONPHUSATHBIE SKOJIOTHYCCKHE ITOCICACTBUS
NPEeANTPUHUMAEMBIX JCUCTBUNA U MIPEIOTBPAILATh UX;

HUIMYUE PA3BUTOIO HSKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIbTYPBHI,
ONbITa JACATEIBHOCTH SKOJOTMYECKOW HAMPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSA
MMH B II03HABaTEIbHOM, KOMMYHMKATHBHOW W COLMAJIBHON IPAKTUKE, TOTOBHOCTHU
K YYACTHIO B MMPAKTHYECKOM JIEATEIbHOCTH SKOJOTHYECKON HAITPABJICHHOCTH;
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8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO HAa JAHMAJIOTe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W UWTATENBCKOM KYJNbTYphl Kak CpEACTBa
B3aMMOJICHCTBHSI MKy JTFOJBMH U MTO3HAHUS MUPA;

MOHUMaHUE crietuGUKU OMOIOTMH KaK HayKH, OCO3HAHUS €€ POJIU B JOPMUPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOTO  MPEACTaBICHUS
00 OKpy’KarolieM MHUpe Kak O €IMHCTBE MPHUPOJIBI, YeIOBEeKa U OOIIECTBA, B MO3HAH U
NPUPOTHBIX 3aKOHOMEPHOCTEW H pEHIeHHH TMpOoOJeM COXpaHEHUS MPHPOTHOTO
paBHOBECHS;

yOeXKIeHHOCTh B 3HAYMMOCTH OHOJOTHU IJIi COBPEMEHHON IMBHUIN3AIUU:
o0OecriedeHrss HOBOTO YPOBHSI Pa3BUTHS MEAMIUHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS UYEIOBEUYECTBA,
MOMCKAa TyTeH BBIXOJAa W3 TJIO0AJBHBIX OJKOJOTHYECKHX MpodiieM W obecredeHus
nepexofa K yCTOHYMBOMY Pa3BUTHIO, PallMOHAILHOMY HCIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJyYEHUH OMOJOTUYCCKUX 3HAHUH B IEJSX TOBBIIICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIIMOHAIBHOW TPaMOTHOCTH  OOydamwmuxcs, G(OpMHUPYeMONl TMpu U3YYEHUU
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJNb3yeMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTU MCMOJIb30BaTh MOJyYaeMble 3HAHUS IS aHAJIU3a U OOBSICHEHUS
SBJIICHUN OKPYXKAIOLIEro MHUpPA U TMPOUCXOJSIIMX B HEM H3MEHEHUU, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKJIIOUYCHHUS Ha OCHOBE HAy4YHBIX (DaKTOB U HMEIOIIUXCS JaHHBIX
C 1IEJIbIO TIOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOATENIFHO UCTIOIB30BaTh OMOIOTUYECKNUE 3HAHUS TSI PEIICHMUS
po0JIeM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENIbHOCTh UHIUBUIYaIbHO U B TPYIIIE;

TOTOBHOCThH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJTyYEHHUIO HOBBIX 3HaHUH MO OMOJIOTHMH B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSMH.

B mponecce nocTukeHUs JTUYHOCTHBIX PE3YJIHTaTOB OCBOCHHUS O0YYaIOIIMMHCS
IporpaMMbl CpeiHero oOmiero o6pa3oBaHus y OOyYaIOUIUXCA COBEPIICHCTBYETCS
HMOLIMOHANIbHBIM UHTEJUIEKT, Mpenoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh IMOHUMAaTh CBOE 3MOILMOHAIBHOE
COCTOSIHME, BUJIETh HAIPABJICHUSI Pa3BUTHsI COOCTBEHHON AMOLIMOHAIbHOM cepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUA, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MNPUHUMATDH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJaTHPOBATHCS K YMOLIMOHAIBHBIM
M3MEHEHUSM U TPOSIBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;;
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BHYTPEHHEH MOTHUBALMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKCHUIO LEIH
U yClexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHUE JEUCTBOBATb, UCXOASA U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSIHHUE
IpYrMX, YYMTBIBaThb €ro IMpU OCYUIECTBICHHMM KOMMYHHUKAllUM, CIOCOOHOCTb
K COYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIECHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ynbTaThl OCBOEHUs YydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HayuMble g (OPMUPOBAHUS  MHUPOBO33PEHHUSI  O0YyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAyYHbIe TOHATHS, OTpaKarolue
[EJIOCTHOCTh HAYYHOM KapTHUHBI MUpA U CHeU(UKY METO/I0B MTO3HAHHUS, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, 3HEPIus, SIBJIEHUE, MPOLECC, CUCTEMA, HAY4YHBIN
dakT, MNOpUHIUI, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeJOBaHUeE,
Ha0JII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JPYTHe); YHUBEpCalbHble yueOHbIe AeHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), o0ecrieunBaroIne
dopMupoBanue (PYHKIIMOHANBHON T'PAMOTHOCTH M COLMAJIBHOM  KOMIIETEHIINH
00y4aroImmxcs; CIIOCOOHOCTD oOyyJarouxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUTUIMHAPHBIE, MHPOBO33PCHUSCKHE 3HAHWA W YHUBEPCAIbHBIC YYeOHBIC
JCHCTBHS B MMO3HABATEIIFHON M COITMAIEHON MPaKTHKE.

B pesynbrare m3ydeHuss OMONOTHM Ha YPOBHE CpEIHEro oO0Iero oopa3oBaHUs
y oOyuaromierocsi Oyayt copMupoBaHBI IMO3HABATEIbHBIE YHHBEPCAIbHBIC y4eOHBIS
JICHCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC YYeOHBIC JCWCTBUSA, pETYJISTHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBHS, COBMECTHAS JCSITEILHOCTb.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1eMcTBUA:

CaMOCTOATEIHHO (OPMYIUPOBATH M AKTyaJIU3UPOBATh MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUM MPUEMBbI TOTMUECKOTO MBIILUICHHS (aHAIIN3a,
CUHTE3a, CPAaBHEHMUSI, KIIacCU(UKAIU, 0000IIECHNS ), pACKPBIBATH CMBICIT OMOJIOTHYECKHUX
MOHATUN (BBIACISATh MX XapaKTEpHbIE MPU3HAKHU, YCTAaHABIMBATH CBSI3U C JAPYTHUMU
MOHSATUSAMH);

ONPENEINATh LEJIN IeSITEIbHOCTH, 3a/1aBasi TapaMeTPhbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIIbHOCTH C MOCTABICHHBIMU LETSIMU;

MCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS 1Sl OObACHEHUS (DAKTOB U SABJICHUMN )KUBOU
MIPUPO/IBI;
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CTPOUTH JIOTUYECKUE PACCYKJEHUSA (MHIYKTUBHbBIC, TETyKTUBHBIEC, IO aHAJIIOTHH),
BBIABIATh 3aKOHOMEPHOCTHM U IIPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHHUSX,
(OpMyJIHpPOBATH BHIBO/BI U 3AKITIOYECHHUS;

IIPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA Ul IIPEACTABIICHUS CYLIECTBEHHBIX
CBsI3€il U OTHOUIEHUHN B M3y4ae€MbIX OMOJIOTMYECKUX OOBEKTaX, a TAaKKe MPOTUBOPECUUI
Pa3HOT0 POJia, BBISIBJICHHBIX B PA3IMYHbIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IJIaH pELIEHHUA MNpOOJEeMbl C YYETOM aHaldu3a HUMEIOLIUXCS
MaTepUaIbHbIX U HEMATEpUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU I1OCIIEICTBUN IEATEIBHOCTH;

KOOPJMHUPOBATH W BBINOJHITH PabOTy B YCJIOBHSX PEaJbHOr0, BUPTYaJbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ncciienoBaTeIbCKe 1eCTBHUS:

BJIQJICTh HaBBIKAMU YYE€OHO-UCCIICIOBATEIBLCKOH W TPOCKTHON JCATCIBHOCTH,
HaBBIKAMHU pa3pelieHus MpooJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY
TIOMCKY METOJIOB PEIICHUs MPAKTUYCCKUX 3aj]ad, MPUMCHCHHUIO Pa3IMYHBIX METOIOB
NO3HAHMSI;

UCTIOJIh30BaTh Pa3INIHBIC BUIBI JEATSIHHOCTH 110 TIOTYYSHUIO HOBOTO 3HAHHMS, €TO
MHTEPIpETaIi, TPeoOpa30BaHUIO U MPUMEHEHHIO B YI€OHBIX CUTYAIlUsAX, B TOM YHCIIC
NPY CO3TaHUH YYEOHBIX U COIMAIBHBIX MIPOEKTOB;

(GopMuUpOBaTH HAYYHBI THIl MBIIUICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHUSMH U METOJIAMU;

CTaBUTH U POPMYJIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEILHOMN IEITCIBHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH IPUYHHHO-CIICJCTBCHHBIE CBS3HM M aKTyaJU3WpPOBATh 3a/1a4y, BBIABUTATH
THIIOTE3y €€ PEIICHUs, HAaXOAUTh apryMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPIKIACHHUIM,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

aHAM3UPOBATH TIOJYYCHHBIE B XOJE PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTHUECKH
OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIN MOUCK MTEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS
B MPO(EeCCHOHAIIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATENBHYIO M MPAKTUYECKYIO O00IacTH
KU3HECSATCIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IBI M PEIICHHUS], CTABUTH
poOJIeMBI U 3a/1a4H, JOMYCKAOIINE aTbTCPHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaumeii:
OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX HHPOpMaIuu (TEKCTEe Y4eOHOro
oCOOUs1, HAYYHO-MIOMYJISIPHOM TUTEepaType, OUOJIOTUYECKUX CIOBAPSIX U CIIPABOYHUKAX,
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KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHaIu3upoBaTh HUH(POpPMAIIHIO
pa3IUYHbIX BUAOB U (POPM IPENCTABICHUS, KPUTHUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh
Y HEIPOTUBOPEUUBOCTD;

(GopMynHpOBaThH 3aIIPOCHI U IPUMEHSATH Pa3IMYHbIE METOIbI IPU TIOUCKE U 0TOOpE
Oouosiornuecko nHopmMaiu, He0OXOAMMOM ISl BEITIOJIHEHUST YUeOHBIX 3a/1a4;

NpuOOpeTaTb  OMBIT  MCHOJB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTUN, COBEPIIEHCTBOBATH KYJIbTYPY AaKTUBHOI'O HCIIOIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BIOMPATh ONTUMAIBHYIO (POPMY MpeACTaBICHUS OMOJIOTMYECKON
uHpopMaIK (CXEMBbI, rpauKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUe€CTBE CPEJCTBA MpU paboTe ¢ OMOJIOrHUeCKOn
uHpopMalMel: NPUMEHITh XUMHUYECKHE, (QU3NYECKHUEe M MAaTeMaTUYeCKHE 3HAKU
U CHMBOIJIBI, dbopmybl, ab0peBuarypy, HOMEHKJIATYPY, WCIIOJIb30BATh
U IpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJa/IETh HABBIKAMU PACMO3HABAHMS W 3aIUThl WHGOpMAaIU, UWHHOPMAIIMOHHON
06€30MacHOCTH JUYHOCTH.

KoMMyHUKATHBHBIE YHHUBEpPCAJbHbIE Y4yeOHbIE JeHCTBHS
Oo0menmue:

OCYIIECTBJISITh KOMMYHHKAIIMU BO BceX cdepax >KU3HU, AKTUBHO Y4acTBOBAThH
B JUajore WM JUCKYCCHHM IO CYHIECTBY OOCyXaaemMol TeMbl (yMEHHE 3a]aBaTh
BOMPOCHI, BHICKA3bIBATh CYXKJIEHUS OTHOCHTENILHO BBITIOJHEHHUS IpeaJiaraeMoil 3a1auu,
YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUHN JIPYTUX YYACTHUKOB JUAOra WU
JIMCKYCCHUN);

pacno3HaBaTh HeBepOadbHBIE CpEACTBA  OOIICHWS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETh
CMSTYaTh KOH(DIJIUKTHI U BECTU MEPETOBOPHI;

BIAQJIETh PA3NMYHBIMU CIIOCOOaMHM OOIIEHUS ¢ B3aWUMOJEHCTBUS, TOHMMATH
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY WU
B KOPPEKTHOU Popme HopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEpHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOJIB30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHaAsl 1eATEJIbHOCTD:

MMOHUMATh U UCTOJIH30BaTh MIPEUMYIIIECTBA KOMAaH/IHON U MHAUBUAYaTbHON PaOOTHI
IIPU PEIICHUN OMOJIOTHYECKOM TIPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh TIPHUMEHEHHUS
rPYNHoBbIX (HOPM B3aMMOEHUCTBHUS MIPH PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKY M METOJIBl COBMECTHBIX JICHCTBHIA C YUECTOM OOIIUX HHTEPECOB
Y BO3MOXHOCTEN KaXKJI0TO YJIeHA KOJUICKTUBA;

NPUHUMATh 1IEJIM COBMECTHOU JESITETbHOCTHA, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JIEVCTBUS T10 €€ TOCTUKEHUIO: COCTABIISITh IUIaH AEUCTBUM, paCpeAeisiTh POJIU C YIETOM
MHEHUH YYaCTHUKOB, 00CYXIaTh PE3yJbTaThl COBMECTHOM PaOOTHI;
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OIICHUBAaTh KAa4ECTBO CBOETO BKJIajJa U KaXKIOr0 y4aCTHHUKA KOMaHIbl B OOIIMIA
pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBBbIE IPOEKTHI, OIEHUBATh WJAEHM C TO3UIMA HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MTOBEICHUE B PA3IUYHBIX CUTYAIIUSX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHble YHUBepCAJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

UCIIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS JJIS BBISBICHUS MPOOJIEeM M UX pEIICHUs
B )KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIC YCTAHOBKHU
B CBOMX JICHCTBUSIX M MOCTYIKaX MO OTHOIICHHUIO K )XKUBOU MPUPOJIE, CBOEMY 3JI0POBHIO
Y 3/I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYHIIECTBJISITh MO3HABATENIBHYIO JIESITEIbHOCTb, BBISIBIISITH
npoOJeMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEIILHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEIICHUs MPOOJIEMBbI ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIIMPATh PAMKU y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEATIOYTEHHIH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLICHUBATh IPUOOPETECHHBIH OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOHN JIPYAMUIIMH B PA3HBIX
o0JacTIX 3HAHWH, TOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTENbHBIA W KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYaIlusiM, BHOCHUTH KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BIIAJICTh HaBBIKAMHU TO3HABAaTEIBHOW pedIIEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JICUCTBUN W MBICITUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAaHUM, MCIOJIb30BATh
pueMbl pedISKCUN TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATH PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHBBI M @pTYMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB IEATEIHHOCTH;

IIpunsTHE CeOs1 M APYyIrUX:
MIPUHUMATH ce0sl, TOHUMAas CBOM HEAOCTATKH U JOCTOMHCTBA;
NPUHUMATh MOTHUBBI M APT'YMEHTHI IPYTUX MIPU aHATU3E PE3YJIbTATOB JESITEIbHOCTH;
MpY3HABaTh CBOE MIPABO M MPABO APYTUX HA OIIHOKH;
pa3BUBATH CIIOCOOHOCTH MMOHUMATh MHUP C TTO3HUITUU APYTOT0 YeI0BEKa.
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NPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE PE3yJIbTATHI OCBOECHUS COAEpKaHus yueOHoro npeamera «buonorusy»
Ha yrayOJICHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha obOecredeHue NpoPuiIbHOrO OOydeHUs
oOydaromuxcsa Ouonorud. OHU BKIIOYAIOT: cHelU(pUYECKUe sl OMOJIOTMM Hay4yHbIE
3HaHMS, YMEHHUS M  CIHOCOOBl  JEMCTBUH MO  OCBOEHUIO, HMHTEpIIpETalluu
U 1peoOpa3oBaHUI0 3HAHUW, BUIBI JEATEIBHOCTH MO MOJIYYEHUIO HOBBIX 3HAHUU U HUX
MPUMEHEHUIO B PA3NMYHBIX YYEOHBIX, @ TAKXK€ B PEAJbHBIX >KU3HEHHBIX CUTYyaIUsX.
[IpenmeTHbIE pe3yNbTAaThl MPEACTABIEHBI 110 FOJIaM U3YUYEHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 knacce
JOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTHU B CHCTEME €CTECTBEHHBIX
HayK, B (DOPMUpPOBAHUM E€CTECTBCHHO-HAYUYHOW KAapTHUHBI MHUpA, B MO3HAHUHM 3aKOHOB
OPUPOJBI M PEIICHUU TpoOJieM palMOHAIBHOTO MPUPOAOIIOIb30BAHUS, O BKJIAJC
POCCUNCKHUX U 3apyOEKHBIX YUCHBIX B PA3BUTHE OUOJIOTHH;

BIaJICHUEe  CUCTEMOM  OWMOJOTMYECKHMX  3HAaHWM,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralomue OMOJIOTHYSCKUE TEPMUHBI M MOHATHS (KU3HB, KJIETKA, OPTaHU3M,
MeTaboJIU3M, TOMEOCTa3, CaMOPEryJysius, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT U pa3BUTHE), OUOJIOTHYECKHE TEOpPUU (KJIETOUHASI TEOpHs
T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHass Teopus HACJIEICTBEHHOCTH
T. Moprana), yuerus (H.. BaBunoBa — o 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHUS
KyJIbTYPHBIX pACTEHHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IE€PBOTO TOKOJEHUS,
pacueIyieHns, YHCTOTBI TraMeT, He3aBUCHUMOro HacienoBanus [.  Menngens,
TOMOJIOTUYECKUX PSI0B B HacieACTBeHHOM n3mMeHunBoctd H.W. BaBuioBa), mpuHIMIIBI
(KOMIIEMEHTApHOCTH );

BJAJCHUE OCHOBHBIMM METOJAaMH HAYyYHOIO IIO3HAHMS, HCIOJIb3yEMbIMU
B OHMOJOTMYECKUX HCCIEIOBAHUSIX IHKUBBIX OOBEKTOB (ONMUCaHWE, U3MEPEHHUE,
HaOJIO/ICHHE, SKCTICPUMEHT);

YMEHHME BBIIACIATh CYLIECTBEHHBIE IPU3HAKA: BHUPYCOB, KIETOK MPOKAPUOT
U 3YKapuOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTEpHil,
rpu0OB, pacCTEHUM, >KMBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB M CHUCTEM OpraHOB
pacTeHUl, JKUBOTHBIX, YEJIOBEKAa, ITPOLECCOB KU3HEICITEIbHOCTH, IPOTEKAIOIINX
B OpPTaHM3Max PAaCTCHUM, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX MPOIECCOB: 0OMEHa
BemeCTB (METab0oONMM3M), TPEBpAIICHHUs DHEPrUH, OpOXKEHHs, aBTOTPOPHOTO
U TeTepoTpodHOTO THUINOB MHUTAHUS, (POTOCHHTE3a W XEMOCHHTE3a, MUTO3a, Meio3a,
raMeTroreHe3a, -SMOpHOTeHe3a, MOCTIMOPHOHAIIBHOIO  Pa3BUTHS, Pa3MHOKEHUS,
WHJMBUAYaJbHOTO pa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUSI T'EHOB,
reTepo3uca, UCKyCCTBEHHOI'0 0TOO0PA;

YMEHUE YCTAHABIMBATH B3aUMOCBSI3M MEXAY OpraHouJaMu KIETKU H UX
(GYHKIMSAMU, CTPOCHUEM KIIETOK pa3HBIX TKaHEH M uX (PYHKUUAMH, MEXIY OpraHaMu
U CUCTEMaMM OpPraHOB y PAaCTeHUH, KMBOTHBIX U YEJIOBEKA U UX (QYHKIUSIMU, MEXKIY
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CUCTEMaMHU OPraHOB M MX (PYHKIUSAMHU, MEXIY dTanaMu OOMEHa BELIECTB, STanamu
KJIETOYHOTO IUKJIA M JKA3HEHHBIX LMKJIOB OPraHMW3MOB, 3TanaMyd 3MOPHUOHAIBHOTO
Pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOpaMu Cpeibl OOUTAHUS;

YMEHUE BBISABIATH OTJIUYUTEIbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM 4YHUCJE
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCMOJb30BaTh  COOTBETCTBYIOUIME  apryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY JUISl JIOKa3aTeJIbCTBa POJACTBA OPraHU3MOB PAa3HBIX
CUCTEMAaTHYECKUX TPYIIIL;

yYMEHHE peliaTb OMOJOTHYECKUE 3a/1a4M, BBISBISATH MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy HCCIeyeMbIMU OMOJOTrMYECKUMHU MPOIECCAaMU U SABJICHUSAMH, JENaTh BBIBOJIbI
Y TIPOTHO3bl HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH Ja00OpaTOPHbIE U MPaKTUYECKUE paboThl, COOMIOAATH MpaBuia
pu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPATh UX IKCIEPUMEHTATLHBIMU CPEJICTBAMH,
bopMynupys 1eSb HCCIeOBAaHUS, AaHATM3UPOBATh MOJTYYEHHBIE PE3yJIbTaThl U JI€NaTh
BBIBO/IBI;

yMEHHE YYacTBOBaTh B Y4eOHO-MCCIICIOBATEILCKOM pabdoTe Mo OUOJIOTHH,
HKOJIOTUH U MEIUIIMHE, IPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOLIECTB, U MyOJIUYHO
NPEJICTABIISATD MMOJYYEHHBIE Pe3yIbTaThl HA YUEHUUECKUX KOH(DEPEeHIIUIX;

yYMEHHE OIEHUBATh ITHYECKHE ACIEKThl COBPEMEHHBIX HUCCIEOBaHHUI B 00JacTu
OMoNIOTMM W MEAMIMHBI  (KJIOHUPOBAaHUE, MCKYCCTBEHHOE  OIUIOJOTBOPEHHUE,
HaIPaBJICHHOE U3MEHEHUE TeHOMA U CO3/[aHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccuoHaIbHOM
NESTENBbHOCTH B 00JIACTH OWOJOTWH, MEAUIMHBI, OWMOTEXHOJOTHM, BETEPUHAPHH,
CEIBCKOTO XO3SWCTBA, MHINEBOM MPOMBIINIJICHHOCTH, YIUIYOISATh TO3HABATEIbHBIN
WHTEpPEC, HaIPaBJIICHHBIM Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMICH mpodeccuu
U TPOJOJDKEHHE OWMOJOTMYecKOro 00pa3oBaHUSI B  OpraHU3AIMSIX  CPEIHEro
podecCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameTa «buonorus» B 11 kiiacce
JOJIKHBI OTPAXkAaTh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE U POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA,
B MO3HAHWM 3aKOHOB MPHUPOJBI U PEUIEHUHU HKOJOTHUYECKUX IMPOOJIEM 4YeT0BEYECTBa,
a TakXke B  pEUIEHMH  BOIMNPOCOB  PAIMOHAIBHOTO  MPHUPOJIONOIb30BAHUSA,
¥ B pOPMHUPOBAHUY IIEHHOCTHOTO OTHOIIEHHUS K MPUPO/IE, OOIIECTBY, YEIOBEKY, O BKIIAIE
POCCHICKUX M 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJIeTh CHUCTEMOM OHWOJOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET
onpe/iesIieHUs] U TOHUMAaHHUE CYITHOCTH OCHOBOIIOJATalomnuX OUOJIOTUUECKUX TEPMHUHOB
U MoHATHHM (BUI, 3KocucTeMa, Ouocdepa), OMOIOrHUUECKUE TEOPUHU (PBOIIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTH4ecKass Teopus 3Bontonuu), yuenus (A.H. CeBepuoBa —
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0 NyTAX M HampaBieHusx 3Bomoonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecus J[. Xapau u B. BaitHOepra, 3apoJbIeBOro cxojicTBa
K.M. bapa), npaBuia (Munumyma HO. JluOuxa, 3KOJIOTrMYECKOW MUPaMUAbl SHEPTUN),
runote3bl (runote3a «mupa PHK» V. 'un6epta);

YMCHHE BJIaJICTh OCHOBHBIMM METOJAaMU HAYYHOT'O ITO3HAHMSI, HCIIOJIb3yEMBbIMH
B OHOJOTUYECKUX MCCICNOBAHUSAX KHUBBIX OOBEKTOB W OKOCHUCTEM (OMHUCaHUE,
U3MEpeHue, HaOII0JIeHHe, OKCIEPUMEHT), CIOCOOaMU BBISBICHUS UM OILICHKHU
AHTPONOTEHHBIX M3MEHEHUH B TIPUPOJIE;

yYMEHHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKU: BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouocdepbl, CTAOUIU3UPYIONIETO, IBIKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO
otOopa, aJIoMaTPUIECKOro U CUMITATPUUECKOTO BU000PA30BaAHUS, BIUSHUS JBUKYIITUX
CUJI DBOJIONUM HA TeHO(MOH] TMOMYJISIIIUU, MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpefie
oOWTaHus, yepeOoBaHUs HAINpPaBICHUU DBOJIIOIMH, KPYrOBOPOTa BEIIECTB W IOTOKA
SHEPIuH B DKOCUCTEMAX;

yMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXKTY MPOIIECCAMU IBOJIIOIUH, IBUKYIITUMU
CUJIaMU aHTPOIOTECHE3a, KOMIIOHEHTAMH PAa3JUYHBIX SKOCHCTEM U MPUCTIOCOOTICHUSIMHU
K HUM OPTraHHU3MOB;

YMEHHE BBISIBIATH OTJINYUTENbHBIC TPU3HAKHU KUBBIX CUCTEM, TPUCTIOCOOIEHHOCTh
BUJIOB K cpeie OOMTaHHs, aOMOTHMYECKHX U OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€l OPraHW3MOB B COOOIIECTBAX, AaHTPOIIOTE€HHBIX U3MEHEHUN B YKOCUCTEMAX
CBOEI MECTHOCTH;

yMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apPryMEHThI,  OMOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY [UJIsl JOKAa3aTeIbCTBA POJCTBA OPraHW3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aMMOCBSI3U OPraHW3MOB M Cpeabl OOWUTaHUA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHHUSI MHOT000pa3usi BUIOB U SKOCUCTEM KakK
YCIIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M UETIOBEYECTBA;

yYMEHHE peliaTh OMOJOTUYECKUE 3a/1a4H, BBISBISATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIYy UCCIEeTyEeMbIMH OMOJOTUYECKUMH TIPOIECCAMU W SIBICHHSIMHU, JI€JIaTh BBIBOIBI
Y TIPOTHO3BI HA OCHOBAHWY TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBITIOIHATH JTA0OPATOPHBIE U IPAKTUYECKUE PabOThI, COOII0IaTh TIPaBUIIa
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATH TUIIOTE3bI, IPOBEPSATH WX IKCIEPUMEHTAIBHBIMUA CPEIACTBAMH,
dbopMynHpys 1eNb WCCIeIOBAHUS, AaHAIM3UPOBATh MOJYyUYECHHBIE PE3YyIbTaThl U JCNaTh
BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4EeOHO-MCCIIENOBATEIBCKOM paboTe 1o Ouojoruwu,
HKOJIOTUH U MEIUIIMHE, TIPOBOAMMON Ha 0a3€ IMIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ ITyOIMYHO
MPEICTABIIATH MOTYyYEHHBIC PE3yIbTaThl HA YICHHYECKUX KOH(DEPEeHIHSIX;

YMEHHUE OIIEHWBATh THUIOTE3bI W TEOPHUH O TMPOWCXOXKICHUU >KU3HHU, UYEJIOBEKa
M YEJOBEUYECKUX pac, O MPUYMHAX, TOCIEACTBUAX M CIOCO0ax MpeaoTBpaIICHUs
rio0abHBIX U3MEHEHHH B Onocdepe;
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YMEHUE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccuoHanIbHON
AESITeNPHOCTH B 00JacTH OMOJOTHH, SKOJOTHH, MPHUPOAONOIB30BAHUS, MEAMIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPHUM, CEJIBCKOTO XO34WCTBA, MHUIIECBOU
MIPOMBIIIUICHHOCTH, yIOIyOnsATh  TIO3HABATENBHBIA ~ WHTEPEC,  HAIPaBJICHHBIH
Ha OCO3HAHHBII BEIOOP COOTBETCTBYIOIIEH POGECCUH U MPOIOKEHUE OMOTIOTUIECKOTO
o0pa3oBaHus B OpraHU3aIUsaX cpeaHero npodecCUOHAIBHOTO U BRICIIETO 00pa30BaHUs.

CucremMa OLEHKH JOCTHKECHUSA INIAHUPYEMBIX Pe3yJbTAaTOB:

buonorus: 10-11 xnaccer: U.H.IlonamapeBa, nuarHocTudeckue padoThI.
IIpome:xxyTounas arrectanusi. DukCupyeT pe3yJabTaTbl OCBOCHUS MTPOrPAMMBI 3a
YETBEPTh WU YUCOHBIN TOJI.

BHyTpHIIKOJABbHBI MOHUTOPUHT. CUCTEMATUYECKOE OTCIEKNBAHUE JUHAMUKU
00pa30BaTEIbHBIX TOCTHKEHUH, BKIIOYAIOIIEE aHAIN3 PE3yJIbTaTOB pa3HbIX (HopM
OLICHKH.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pasnesnoB U TEM IPOrpamMMBbl KomunyecTBo 4yacos
n/m Bcero|  KoutposbHbie [IpakTuuecKue
paboThI paboThI
1 buonorus kak Hayka 1
2 JKuBple cuCcTEMBI M UX U3y4EHUE 2
3 buonorus kineTku 2 0.5
4 XHAMHUYECKash OpraHu3anus KIeTKN 10 1 1
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOmeH BelecTB U MPEBPAIICHUE YHEPTUHU B KIIETKE 9 1
7 Hacnenctsennas ungopMmaius u peanusaius e€ B 9 1 0.5
KIIETKE
JKU3HEHHBIN [IUKIT KIETKH 6 1
Crpoenue u GyHKIIUHA OPraHU3MOB 17 1 1.5
10  |Pa3MmHOX€HUE 1 pa3BUTHE OPraHU3MOB 8 1.5
11 |I'eHernka — Hayka O HaCJIEICTBEHHOCTU U 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 |3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 1
13 |3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14  |T'eneruka yenoBeka 3 0.5
15 |Cenexius opranu3MoB 4 1
16 |buoTexHOIOTHSA U CUHTETUYECKAsk OMOJIOTUS 4
17 | Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 13
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TEMATHYECKOE IIVIAHUPOBAHUE

11 KJIACC
KoanuecTBo 4acos DJIeKTPOHHBbIE
No ni/m HanmeHoBaHMe pa3je/ioB U Kontpoan | Ilpakrtu (uudgposbie)
TEM NPOrpaMmbl Bcero | Hble yecKkHue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypchl
3apoK/IeHUE U pa3BUTHE
1 SBOJIIOLIMOHHBIX MPEACTABICHUI 4
B OMOJIOTHU
) MukposBontonus u eé 14 )
pe3yJbTaThl
3 Makpo3Boronus u eé 6
pe3yNbTaThl
4 [IpoucxoxnaeHue u pa3BuTue 15 15
JKU3HU Ha 3eMIie
5 [IpoucxoxaeHue yeaoBeka — 10 1
aHTPOIIOTEHE3
DKOJIOTHSI — HayKa O
6 B3aMMOOTHOIIIEHUSX OPTaHU3MOB 3 0.5
Y HaJIOPraHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeoit
7 OpranusMmsl U cpeia 0OUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U MOIMYJISIIAN 9 0.5
9 DKO0JIOTHS COOOIIECTB. 12 | 0.5
OKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rimodanbHas 6
JKOCUCTEMA
11 UesnoBek U OKpyKaronas cpesa 6
12 Pe3epBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 102 1 75

I[TPOTPAMME
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonuuectBo yacos Hata DJeKTpOHHBIE IIU(POBLIE
n/m Beero KoHTpobHBIe TpaxTideckie U3y4eHHs |00pa3oBaTesbHbIE PECyPCHI
paboTHI padoTHI
1 |buosorust Kak KOMITJICKCHAsI HayKa M KaK 4acTh 1
COBPEMEHHOTO OO0IIeCTBa
2 |’KuBbIe CHCTEMBI U UX CBOMCTBA 1
YpoBHEBas OpraHu3aIus KUBBIX CHCTEM 1
4 |HUcTopus OTKpBITUS U U3y4eHusl kieTku. Kietounas 1
TEOpHS
5 | MeToIpI MOJIEKYIISIPHOW 1 KIIETOYHOW OMOJIOTHH. 1 0.5
[IpaxTnueckas pabota «/3ydeHre MeTo10B KJIETOYHOM
ounosorun (xpomarorpadusi, smekrpodopes,
mupdepennnanbaoe neHtpudyruposanue, [1LP)»
6 | XuMHUYEeCKHId COCTaB KIETKU 1
7 |MuHepabHbIE BEMIECTBA KIETKH, UX OHOJIOTHYECKast POJIb 1
8 |OpraHuveckue BEIIECCTBA KICTKH — OCJIKH. 1 0.5
JlaGopaTtopHas pabora «OOHapykeHUE OCIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIIUii»
9 |CpoiicTBa, KiacCU(pUKAIUA U PYHKIIUN OCITKOB 1
10 |Oprannueckue BeniecTBa KIETKA — YTIICBOIbI 1
11 {Oprannyeckue BEIIeCTBa KICTKA — JIMITH/IBI 1
12" |Hykneunossie kuciotsl. JJHK u PHK. Jlabopatophas 1 0.5
pabota «VccnenoBaHue HYKIE€MHOBBIX KHCIIOT,
BBIZICTICHHBIX U3 KIETOK Pa3IMYHbIX OPTaHU3MOB)
13 |Crtpoenue u ¢pynkiuu ATD. [Ipyrue 1
Hykneosuarpudocdars (HTD)
14 |CexBenuposanue JJTHK. MeToabl reHOMUKH, 1
TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 |Metoap! ctpykrypHoit ouonoruu. K/p Nel 1 1
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n/m

Tema ypoka

KonunuectBo wacoB

Bcero

KonTponbsHusie
paboTHI

IIpakTrueckue
padoTHI

Jlata
W3YyYeHUs

DOneKTpoHHbIE U(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

«XHMMHYECKHH COCTAB KJIETKH»

16

Tunel knetok. [IpokapuoTnyeckas Kierka

17

Crtpoenue sykapuoTuyeckoi kietku. [Ipakruueckas
pabota «/3ydeHue CBONCTB KJIIETOYHOM MEMOpaHbD)

0.5

18

[ToBepXHOCTHBIN anmapar KIeTKA

19

OnnomeMOpanHbIe opraHouabl KieTku. [IpakTruueckas
pabota «/3y4yeHue ABUKEHUS IUTOTIIIA3MbI B
PaCTUTENBHBIX KIETKAX)»

0.5

20

HOJ'IyaBTOHOMHI)Ie OpraHouabl KIETKHU: MUTOXOHAPUH,
mnactuapl. JlabopatopHas padorta «VccnenoBanne
TUTa3MOJIH3a U JICTUIa3MOJIA3a B PACTUTEIBHBIX KIETKAX»

0.5

21

HememOpanHbie opraHou bl KJIETKU

22

Crtpoenue u GyHKIUH sapa

23

CpaBHuTENbHASA XapaKTEPUCTUKA KIETOK SYKapHOT.
JlaboparopHas pabota «/3yueHue cTpoeHus KIeTOK
Pa3IMYHBIX OPraHU3MOBY

0.5

24

ACCUMWIISIIIAS ¥ TUCCUMUJISIIIASL — JIBE CTOPOHBI
MeTtabonm3ma. Tunsl oOMeHa BeniecTB. JlaboparopHas
pabota «/3ydyeHue KaTaIuTHIeCKONH aKTHBHOCTH
(bepMeHTOB (Ha IpUMEpe aMHJIa3bl WITH KaTaJasbl)»

25

depMEHTATUBHBIN XapaKTep Peaklnui KIE€TOYHOTO
MeTtabonusma. JlabopatopHas pabora «M3ydenue
(hepMEeHTaTUBHOTO paCIIeTIEHUs IEPOKCUIA BOJOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OENKU-UHTHOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTes

29

Xemocuntes. Jlabopatopnas pabora «CpaBHeHUE

—_ | = = =

0.5
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n/m

Tema ypoka

KonunuectBo wacoB

Bcero

KonTponbsHusie
paboTHI

IIpakTrueckue
padoTHI

Jlata
W3YyYeHUs

DOneKTpoHHbIE U(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

poIeccOB (POTOCHHTE3A U XEMOCHHTE3»

30

AHa’poOHBIC OpraHu3Mbl. Bupl OposkeHusI.
JIaboparopuas pabota «CpaBHEHHE TPOIIECCOB OPOKCHUS
U JIBIXaHUSD»

31

AnpoOHBIE OpraHU3Mbl. JTalbl SHEPreTHUYECKOr0 0OMEeHa

32

DHeprus MeMOpPaHHOTO IpajiieHTa NPOoTOHOB. CUHTE3
AT®: pabota npotoHHON AT®-cuHTAa3BI

33

Peaknun MatpuyHOro cuHTE3a

34

Tpanckpunuus — Marpuunbiid cuaTe3 PHK

35

Tpaucnsauus u e€ sramnbl

36

KonupoBanue amuHokucioT. Poss pubocom B OnocuHTE3E
Oenka

37

Opranu3zaiys reHoMa y IpoKapuoT U DYKaproT

38

MouiekynspHble MEXaHU3MBbI KCIIPECCUH T'€HOB Y
3yKapuoT

39

Bupycbl — HekneTouHble (OpPMBI dKUZHU U OOIUTaTHBIE
napa3uthl. [Ipaktnueckas padota «Coznanue Moaenu
BHUpYCa»

0.5

40

BupycHble 3a0601eBaHus YeNOBEKa, >KUBOTHBIX, PACTEHUH.
K/P Ne2 IIpouecchl sku3HeAesITeJIbHOCTH B OPraHU3Me»

41

HanorexHonoruu B OHOJIOTUH U MCOULINMHEC

42

JKU3HEHHBIN UK KIETKA

43

Martpuunsiii cuntes JTHK

44

Xpomocomsl. JlabopaTopHas pabora «3yuenue
XpOMOCOM Ha I'OTOBBIX MUKPOIIpENapaTax»

—_ | = = =

0.5

45

I[eJ'ICHI/Ie KJICTKHU — MHUTO3

46

Tuns! knetok. Kapuokunes u nutokunes. JlabopatopHas

0.5
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n/m

Tema ypoka

KonunuectBo wacoB

Bcero

KonTponbsHusie
paboTHI

IIpakTrueckue
padoTHI

Jlata
W3YyYeHUs

DOneKTpoHHbIE U(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

pabora «HabmroieHue MUTO3a B KJIIETKaX KOHUMKA
KOpeIlIKa JIyKa (Ha TOTOBBIX MUKpOIIpENaparax)»

47

PGFYJU[HI/IE JKHN3HCHHOI'O IIUKJIa KJICTOK

Jary

48

OpranusMm Kak eImHOe LIeJI0e

49

Txanu pacrenuit. Jlabopatopnas pabora «/3ydenue
TKaHEN pacTeHUI»

0.5

50

Txanu )KUBOTHBIX U yenoBeka. JlaboparopHas pabora
«M3yueHune TkaHel )KUBOTHBIX)

0.5

51

Opransl. Cuctemsl opranoB. JlabopatopHas pabota
«/3ydeHune opraHoB I[BETKOBOTO PACTECHUSD)

0.5

52

Onopa Tena opraHu3MoB

53

JIBr>KeHHE OpraHu3MOB

54

[Iutanue opraHu3mMoB

55

IIutanne MOo3BOHOYHBIX JKHBOTHBIX. HI/IH_[eBapI/ITeJ'IBHaﬂ
CHUCTCMaA YCIIOBCKa

—_ ] = = | =

56

HBIXaHI/Ie OpraHnu3mMoB

57

HBIXaHI/Ie IIO3BOHOYHBIX KMBOTHBIX H YCJIOBCKA

58

TpchnopT BCIICCTB Y OPIraHU3MOB

59

KpOBeHOCHaH CUCTCMA IIO3BOHOYHBIX )KXMBOTHBIX M
YCJIIOBCKA

—_ | = = =

60

Brigenenue Y OpraHnu3MoB

61

3amura y opraHusMoB

62

I/IMMYHHEUI CUCTEMA YCIIOBCKA

63

Pa3npaxxuMocTh 1 peryisnns y OpraHu3mMoB

64

['yMopanbHas perynsuus U 3HAOKPUHHAS CUCTEMA
SKUBOTHEIX 1 yesioBeKka. K/P Ne3 «JKuzHenesaTeJILHOCTD
OPraHu3MOB»

[ BN BN T
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DenepanbHas pabouas nporpamma | buonorus. 10—11 xiaccsl (yriyOiaeHHbI YPOBEHB)

n/m

Tema ypoka

KonunuectBo wacoB

Bcero

KonTponbsHusie
paboTHI

IIpakTrueckue
padoTHI

Jlata
W3YyYeHUs

DOneKTpoHHbIE U(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

65

@opMBbl pa3MHOKEHUSI OPTAHU3MOB

66

[TosmoBo€ pa3zmMHOKEHUE

67

[Meiio3

68

lNamerorenes3. ObpazoBaHue U pa3BUTHE TIOJOBBIX KIIETOK.
JlabopaTtopHast pabota «/3y4ueHue CTpoeHuUs MOJIOBBIX
KJICTOK Ha rOTOBBIX MUKpOIIp€raparax»

0.5

69

NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70

3akiajgKka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JTUCTKOB

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas paboTta
«BpIsiBIIEHUE TPU3HAKOB CXOJICTBA 3apOIbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)»

0.5

72

Pa3zmHuoxkenue u pazsutue pacreruil. Jlaboparopnas
pabota «CTpoeHHe OpraHoB pa3MHOKEHHUSI BBICIIIUX
pacTeHui»

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U PAa3BUTHA I'CHCTUKHN KaK HAYKU

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI TeHeTUKH. JlabopaTopHas
pabora «JIpo3odmuiia kKak 00bEKT TeHETUYECKHUX
UCCIIEIOBAHUID

0.5

75

3aKOHOMEPHOCTH HACIIE0BaHUS TPU3HAKOB.
MoHorubpuaHoe ckpemuBanue. [Ipaktudeckas padorta
"H3yueHue pe3yapbTaToB MOHOTHOPHIHOTO CKPEITHBAHHS
y Ipo3oduibt”

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI MOHOFI/I6pI/I,[[HOFO
CKpCUIUBAaHUA

77

Ananusupyromiee ckpemuanue. Hermosnnoe
JOMHMHHPOBAaHHE

78

JurubpunHoe ckpenuBanue. [lpakruueckas padora
«M3ydenue pe3yabTaToB AUTHOPUTHOTO CKPELIUBAHUS Y

0.5
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DenepasnbHas pabouasi nporpamma | buonorus

. 10-11 xmacchr (yriyOJieHHBIN YpOBEHbB)

n/m

Tema ypoka

KonunuectBo wacoB

Jlata

Bcero

KonTponbsHusie
paboThI

IIpakTrueckue
paboThI

H3Yy4CHUA

DOneKTpoHHbIE U(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

Ip030(QHITBD)

79

[{uToIOTHYECKUE OCHOBBI TUTUOPHUTHOTO CKPEITUBAHUS

80

CIIGHJ'IGHHOG HaCJICOJOBAHUEC IMPU3HAKOB

81

XpOMOCOMHasl TEOpUsl HACIIECTBEHHOCTH

82

T'enetuka momna

83

T'eroTn Kak 11eJI0CTHAS CUCTEMA

84

I'eneTn4eckuii KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX
u yenoBeka. K/P Ne4 «Pemienne reHeTnueckux 3aaau»

&5

N3MeH4YnBOCTh MpU3HAKOB. BUIBI H3MEHUUBOCTH

86

MoaudukanroHHass K3MEHUYUBOCTh

87

BapuanuoHHblii pa1 U BapyualoHHasi KpyUBasl.
JlabopaTtopHas pabota «lccnenoBanre 3aKOHOMEPHOCTEH
Mo (UKAITMOHHON n3MeHYnBOCTH. [TocTpoeHue
BApHUAIIMOHHOTO PAJIa U BAPUALTMOHHOMN KPUBO»

0.5

88

I'enoTumMueckass N3MEeHYNBOCTh. KoMOHMHAaTHBHAA
HU3MCHYHUBOCTH

&9

MyranuonHast u3MeH4UBOCTh. [IpakTuyeckas pabora
«Mytanuuu y 1po30Quiibl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTallUOHHOTI'O ITpoLiecca. OnHUreHeTHKa
U SITMI'CHOMHUKA

91

I'enetnka yenoseka. [IpakTuyeckas padora
«CocTraBieHUe U aHaJIU3 POAOCIOBHOIN»

0.5

92

MeTtoasl MeIUITMHCKOM I'eHETUKHA

93

3HadeHUe MEIUIIMHCKON T'€HETUKHU B MMpeaoTBpaliCHUHN U
JICYCHUH T€HETUYCCKHUX 3a00JICBAHHUH YeIIOBEKa

94

OcHoBHBbIE IOHATHS cenekuuu. JlabopaTopHas pabora

0.5
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DenepanbHas pabouas nporpamma | buonorus. 10—11 xiaccsl (yriyOiaeHHbI YPOBEHB)

Ne Tema ypoka KonnuectBo yacos Hata DOneKTpoHHbIE U(POBLIE
n/n U3y4deHus |o0pa30BaTEeNIbHBIE PECYPCHI

Bcero KoHnTponbsHbIE IIpakTrnueckue
paboTHI padoTHI

«M3ydeHne cOpTOB KYJbTYPHBIX PACTEHUHN U MIOPOJ
JOMAITHUX KUBOTHBIX»

95 |Meropl ceneknnoHHOM padoThl. JlabopaTopHas padboTa 1 0.5
«/3yueHne METOIOB CENICKIIUH PACTCHUI»

96 | locTmKeHUs CEJICKIMU PACTCHUHN U )KUBOTHBIX. 1
[IpaxTnueckas padota «IIprBuUBKa pacTeHUI»

97 |CoxpaHeHue, H3yICHHUE U UCTIOJIb30BAHNE TeHETHICCKIX 1
pecypcoB

98 |broTeXHOIOTHSI KaK HayKa W OTPACb MPOU3BOJICTRA. 1 0.5
[IpakTnueckas padota «M3ydeHne oObeKTOB
OMOTEXHOJIOT I

99 |OcHOBHBIC HAIIPABJICHUS CHHTCTHYECKOW OHOJIOTHU

100{ XpomMocoMHast ¥ TeHHASI HHXCHEPUS

101 Menuuuuackue OMOTEXHOJIOT MU

—_ ] = = | =

102| PezepBHbIil ypok. [ToBTOpeHHe, 00001IEHNE,
CHCTeMAaTH3allMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 4 13.5
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DenepanbHas pabouast mporpamma | buomorns. 10—11 kmaces! (yriayOieHHbINH YPOBEHB)

IHOYPOYHOE IIJIAHUPOBAHHUE
11 KJIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoasu
ble padoThI

IIpakTHyec
KHe
padoThI

Jara
U3ydeHus

DJIEeKTPOHH
ble
uudposeie
o0pa3oBareJ
bHbIE

pecypchl

OpostonmonHas Teopus Y. Jlapsuna

JIBrKyIIHEe CHIIbI 3BOJIIOLMH BUAOB 110 Y. JlapBuHY

Bbopnrba 3a cymiecTBoBaHUE, €CTECTBEHHBINH U ICKYCCTBEHHBIN 0TOOD

DopMUPOBAHHE CUHTETUYECKON TEOPHUU IBOIIOLINHI

OTamnsl BOIIOIHOHHOTO nponecca: MUKpPOIBOJIIOIUA U MAKPOSBOJIOUA

QNN W (=

[Tomynsmmst — seMeHTapHasi €IMHUIIA SBOJTIOIUH

[Ea UG [ [ SR S —

3akoH reHeTudeckoro paBHoBecus [x. Xapau, B. BaiinGepra.
JlabopaTtopHas pabota «BbIsiBIIeHHE H3MEHYMBOCTH Y 0COOEH OTHOTO
BUJIA»

0.5

DnemMeHTapHbIe (PAKTOPHI HIBOJIIOLNN

Dddext ocHoBarens. IPPexT OyTHUIOYHOTO TOPIIBITITKA

10

Murpanuu. M3onsauuu nonyssiuii: reorpadudeckas, Onosornyeckas

11

EcrecTtBeHHbBIN 0TOOP — Hampapstonuii (hakTop IBOFOIUN

12

ITonoBoii oTOOP

[SNa U UG UG S—

13

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3y/bTaT MUKPOIBOIIOLUH.
JlaboparopHas pabota «3yuenue apomopho30B 1 uaMOAAANITAIINI Y
pPacTeHHI U )KUBOTHBIX»

0.5

14

[TpumMepb! TPUCTIOCOOICHHUH Y OPraHU3MOB: MOP(OJIOTHUECKHE,
¢busnosornueckue, ONOXMMUYECKHE, OBeAeHYeckre. JlabopatopHas
pabota «IIprcrnocoOeH s OpraHU3MOB M UX OTHOCUTEIIbHAS
11e71ec000pa3HOCTh»

0.5

15

Bun, ero xpurepuu u ctpykrypa. Jlaboparopnas padota «CpaBHeHuE
BUJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5
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DenepanbHas pabouast mporpamma | buomorns. 10—11 kmaces! (yriayOieHHbINH YPOBEHB)

16 Crpykrypa Buja 1

17 BunooOpa3oBanne Kak pe3yJIbTaT MUKPOIBOJIOIUT 1

18 CBs13b MUKPO3BOJIIOLUH U SIUAEMHUOJIOTHH 1

19 MaxkpoaBostonus. [laneoHTonornyeckue MeTo bl U3y4eHUs IBOJIIOLUU 1

20 Bbuoreorpaduyeckre METO bl H3y4E€HUS IBOJIOIHH 1

71 OMOpPHUOIOrMYECKHUE U CPABHUTEIBLHO-MOP(POIOTHUECKNE METOIbI 1
W3Y4YEHUs IBOJIOIUN

2 MonexkynsapHO-TeHETHUECKIE, OMOXUMUYECKHUE U MaTEMaTUUECKHE |
METO/IbI U3yUEHUS IBOJTIOLUN

23 OO61re 3aKOHOMEPHOCTH YBOJTIOIUH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIOLINU 1

25 HayuHnble runotessl IpOUCX0KI€HUS )KU3HU Ha 3emiie 1

26 JloHay4HbI€ PEACTaBIEHUS O 3apPOKICHNUN KU3HU 1

27 OCHOBHBIE ATallbl HEOPraHUYECKOW IBOJIOLINU 1

28 ['unoTessl 3apoKACHUS KU3ZHU 1

29 Hcropus 3emin 1 metoapl €€ nzydenus. JlaboparopHas padota 1 0.5
«M3yuyeHne u onucaHue NCKOMAEeMbIX OCTaTKOB IPEBHUX OPraHU3MOBY '

30 Hauanbnbie 3Tanbl opraHiyecKoi 3BOTIOLUT 1

31 DBOJIOLHS PYKApUOT 1
OcHOBHBIE ATaIIbI 3BOJIIOIUHU pacTUTENbHOrO Mupa. [IpakTuyeckas

32 pabota «M3yueHrne ocoOeHHOCTEN CTPOCHHS PAaCTEHH pa3HBIX 1 0.5
OTJICTIOB)»

33 OcCHOBHBIE 3Tarbl 3BOJIIOLUN KUBOTHOTO MUPA 1

34 DBodoius KUBOTHBIX. [IpakTnyeckas pabora «3yyenue 1 0.5
0COOCHHOCTEH CTPOCHMSI MO3BOHOYHBIX KHUBOTHBIX) ‘

35 Pa3BuTHe )xu3HM Ha 3eMJle 110 3paM U NeproJam 1

36 MaccoBble BBIMUPaHHUSI — KOJIOTHYECKHUE KPU3UCHI TTPOIILIIOTO 1

37 CoBpeMeHHBI KOJIOTHYECKHI KPU3UC, €T0 0COOCHHOCTH 1

33 CoBpemMeHHas cuctemMa opraHu4eckoro mupa. OCHOBHbIE 1
CHUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB

39 O06001eHne 1 cucTeMaTu3alus 3HaHui 1o TeMaM "MUKpOIBOIIONUS 1 1
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DenepanbHas pabouast mporpamma | buomorns. 10—11 kmaces! (yriayOieHHbINH YPOBEHB)

ee pe3yibTatel”, "MakposBoironus u ee pe3ynsTaTsl”/ KonTponsHas
pabota o Teme "IBororus’

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 PasButHe npeacraBieHui O IPOUCXO0KACHUH YEJIOBEKA
MecTo yenoBeka B CUCTEME OpraHudeckoro mupa. Jlaboparopnas

42 pabota «/3y4ueHne 0cOOEHHOCTEH CTPOCHHSI CKEIIeTa YeIOBEKa, 0.5
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBHKyIIME CHIIBI aHTPOIIOTEHE3a

44 CooTHolIeHne OMOJIOrMYECKUX U COLMANIBHBIX (DAKTOPOB B
aHTpPOIOTeHe3e

45 OCHOBHBIE CTaJNH AaHTPOTIOTEHE3a

46 [TaneoreneTrka 1 MaJIeOreHOMHKA

47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA

48 quOBe‘IeSKHe pacsl. [IpakTudeckas pabora «/3ydeHne 3KOJIOTHIECKIX 0.5
aJlanTalui 4eJoBeKay

49 MexIUCIUTIITMHAPHBIE METOIbI aHTPOTIOJIOTHU

50 3apoKACHUE U PA3BUTHUE IKOJIOTUU

51 MeTo1bl 9KOJIOTHH. .Ha60paTOPHa$I paboTa «/3yuenue mMeTo10B 0.5
9KOJIOTMYECKUX MCCIIETOBAHUI»

52 3HaueHNue PKOJIOTHUYECKUX 3HAHUH I YeJIOBeKa

53 DKoJIOTHYECKHE (haKTOPBI
Abuotuueckue pakTopsl. CBET KaK 3KOJIOTUYECKHI PaKTop.

54 JlaboparopHas paboTa «BplsBieHHE PUCTIOCOOICHUI OPraHU3MOB K 0.5
BIIUSIHUIO CBETa»
Abuotuueckue dakTopsl. Temneparypa Kak SKOJIOrudeckuii pakrop.

55 JlaGopaTopHas pabota «BplsiBieHHE NPUCIIOCOOIEHUI OPraHu3MOB K 0.5
BITUSTHUIO TEMIIEPATYPhI»
AbuoTtnueckue Gpakropsl. BaaxkHOCTh Kak SKOJIOTHUYECKHH (akTop.

56 JlaGopaTopHas pabota «AHaTOMHUYECKHE 0OCOOEHHOCTH PACTEHHUH U3 0.5
Pa3HBIX MECT OOUTAHHS)

57 Cpenbl 0OuTaHHUs OPraHU3MOB
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DenepanbHas pabouast mporpamma | buomorns. 10—11 kmaces! (yriayOieHHbINH YPOBEHB)

58 buonoruueckue puTMbl 1
59 XKuznennsie popMbl OpraHU3MOB 1
60 buoTtnueckue hakTopsl 1
61 3HaueHne OMOTHYECKUX B3aWMOACUCTBHM IS CYIIECTBOBAHUS 1
OpraHu3MOB B cpejie 00UTaHus
62 DKOJIOTUYECKHE XapaKTePUCTUKH MOMYJISLUN 1
63 OcHOBHBIE TIOKA3aTeNN MOMYJISIUN; YUCIEHHOCTb, IJIOTHOCTD, |
BO3PACTHAsI | MOJIOBAsi CTPYKTypa
64 OcHOBHBIE TIOKA3aTeNU MOMYJISIUN: POKIAEMOCTb, TPUPOCT, TEMII |
pOCTa, CMEPTHOCTh, MUTPALTUH
65 DKOJIOTHYECKasi CTPYKTYpa MOIMYJISIIIT 1
66 JluHaMuKa HOMYJSIUU U e€ peryasuus 1
67 Kpussie pocta uncnenHocts nonyasinud. KpuBbie BBDKUBaHUS 1
63 9KOJIOFPI‘I€CKaﬂvHI/IIHa Buja. JlabopatopHas padora «lIpucnocobneHus 1 0.5
CEMSTH pacTEHUI K pacCeIeHUIO»
69 Bup kak cucrema nonyasiui 1
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUM )KMBOTHBIX 1
71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 1
72 DKOCHUCTEMA KaK OTKPbITasi CUCTEMA 1
73 KpyroBopoT BelecTB 1 NOTOK SHEPTUU B SKOCUCTEME 1
74 OCHOBHBIE TTOKA3aTEIU IKOCUCTEMBI 1
75 DKOJOTUYECKUE MUPAMUJIBI 1
76 N3menenust cooOIIeCTB — CYKIIECCUU 1
77 [Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOpEi 1
1 OKE€aHOB
78 [IpupoaHbIe 5KOCUCTEMBIL. DKOCUCTEMBI TYHAP, JECOB, CTENEH, MYCTHIHb 1
79 AHTPONIOTr€HHBIE YKOCUCTEMBI 1
30 Ypboskocucremsl. [Ipaktuueckast paborta «/3ydueHne u onrcanue 1 05
ypOOIKOCUCTEMBD» ’
31 3akoHOMepHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aMMOICHCTBHIA 1

OpraHnu3MoOB B OKOCUCTEMAX
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DenepanbHas pabouast mporpamma | buomorns. 10—11 kmaces! (yriayOieHHbINH YPOBEHB)

MexaHu3Mbl BO3IEUCTBUS 3arPsA3HEHUM pa3HBIX TUIIOB Ha
82 CcyOOpraHu3MeHHOM, OPraHU3MEHHOM, MTOMYJISIIUOHHOM U 1
9KOCUCTEMHOM YPOBHSIX

83 brochepa — obmeruranerapaast 0001049Ka 3eMITu 1
84 Yuenne B. U. Bepranckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYyIIeCTBOBaHUS OHochepbl 1
86 KpyroBopoTsl BemiecTB 1 OHOTEOXMMHUYECKUE ITUKITBI 1
87 3oHabHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcToitunBocTh OMOChEpsI 1
89 DKOJIOTUYECKUE KPU3HUCHI U UX IPUUNHBI 1
90 Bo3sgeiicTBue uenoBeka Ha 6nochepy 1
91 AHTPONIOT€HHOE BO3/ICHCTBHE HA PACTUTENIBHBINA U dKUBOTHBIM MU 1
92 OxpaHa npupo sl 1
93 OCHOBHBIE IPUHIMIIBI YCTOWYUBOIO PA3BUTHS YEJIOBEYECTBA U IPUPOIbI 1
94 PanmonanbHOE IPUPOIOIIOIB30BAHUE U COXPAHEHUE OMOJIOTrMUYECKOTr0 1

pazHo0Opa3us 3emin

O06o00menre U cucTeMaTru3alys 3HaHu| 1Mo TeMe "DKOJIOTHS - HayKa O
95 B3aMMOOTHOIIIEHUSX OPTraHU3MOB JIPYT C IPYroM W HaJOpraHU3MEHHBIX 1
CHUCTEM C OKpY>Karouien cpenoi”

OO6o0menre U cucTeMaTu3als 3HaHui 1Mo Temy "OpraHu3Mbl U cpena

96 " 1
oOuTaHus

97 O6001eHre 1 cucTeMaTru3alys 3HaHU| 1o TeMy: "DKOJIOTUsl BUJIOB U 1

nomnyssuus"
08 O6001menue 1 cucTeMaTu3anus 3Hanuii o remy "buocdepa - rmodanbHas 1

IKOCUCTEMA
99 KonTpoabsHnas pabdora no teme "Oxosorus” 1 1
100 | AHanu3 KOHTPOJBHON paboThl O TEMY DKOJIOTHs 1
101 | IMoBTOpeHnE 1
102 | IMoBTOpeHne 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 01 7.5
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denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccsl (yriyOJaeHHbIH YPOBEHB)

IEPEYEHB (KOJIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMOBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP’)KAHMS 11O BUOJIOT NN

IIpoBepsiembie Ha EI'D mo 0Mos1orum Tpe0OBaHUA K Pe3yJIibTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI CPpeIHEro 001ero 00pa3oBaHus

Kon
IIPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiemble TpeOOBAHUS K IPESIMETHBIM PE3YJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbLHOM MPOTpaMMBbl CPETHETO OOIIIETO
o0Opa3zoBaHUs

1

ChopMUpPOBaHHOCTh 3HAHUH O MECTE M POJM OHMOJIOTHU B CHCTEME
€CTCCTBECHHBIX HAayK, B ()OPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-
HAyYHOU KapTUHBI MHPA, B MIO3HAHWM 3aKOHOB MPHUPOABI U PEIICHUU
)KU3HEHHO  BaXKHBIX  COLMAIbHO-DTUYECKHX, DKOHOMHYECKHUX,
AKOJIOTHYECKUX TIPOOJIeM UYeJOBEYeCTBa, a TaKKe B PEIICHUU
BOTIPOCOB PaIlMOHAIIBHOTO TPHPOIOIIOIB30BaHUs, B (OPMUPOBAHUU
IICHHOCTHOT'O OTHOIICHHWS K TIPHpOJE, OOIIECTBY, UYEIOBEKY;
0 BKJIQJIC POCCHUHCKUX U 3apy0eKHBIX YICHBIX — OMOJIOTOB B Pa3BUTHE
OnoJIoruu

Bnanenue cucremoli 3HaHMII 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHUECKUX UCCIEIOBAHUSNX KHBBIX
O0OBEKTOB U DJKOCHUCTEM (OINHUCaHWEe, HU3MEpPEHHe, IMPOBEIICHUE
HAOJIIOIEHNIT); CITOCOOaMM BBISBICHUS M OLIEHKH AaHTPOTOTEHHBIX
W3MECHECHUH B IIPUPOJIE.

YMeHne BbIIBUTaTh TMIIOTE3BI, MPOBEPATH UX IKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIUpYys Ielb KCCIEIOBAaHUSA, aHATU3UPOBAThH
IIOJIyYECHHBIE PE3YJIBTATHI U JAEIaTh BBIBOBI.

BrpisiBiieHHME 3aBUCHMOCTH  MEXIY MCCICAYEMBIMU BEIUYMHAMU,
00BSICHEHHE TIOTYYCHHBIX PE3YIHTATOB U (POPMYJIHPOBAHKE BHIBOJIOB
C UCMOJIb30BAHUEM HAYYHBIX IIOHITUN, TEOPUM U 3aKOHOB

YMeHue BiaAeTh CUCTEMON OHMOJIOTMYECKUX 3HAHWH, KOTOpas
BKJTFOYAET: OCHOBOIOJIATAIONINE OMOJIOTHIECKUE TEPMUHBI U TTOHSATHUS
(CKU3HB, KJIETKA, TKaHb, OpraH, OPraHW3M, BHUJ, MOMYJISIHS,
9KOCHCTEeMa, OwWoleHo3, Ouocdepa; MeraboauM3M, TOMEOCTas,
KJIETOYHBI ~ MMMYHHTET, OWOCHHTe3 Oenka, OHOIMOJIUMEpHI,
JTUCKPETHOCT, caMOperyJisius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh,  W3MEHYHMBOCTh, JHEPrO3aBUCHUMOCThb,  POCT
U pa3BUTHE);
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denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccsl (yriyOJaeHHbIH YPOBEHB)

Ouonoruueckue  Teopuu:  kiuetoyHas tTeopus 1. llIBanHna,
M. Illnennena, P. BupxoBa; KiIOHaJIbHO-CEJIEKTUBHOIO UMMYHUTETA
IL Opnux, NN MeuynukoBa, XPOMOCOMHas TEOpHUst
HacyencTtBeHHOCTH T. MopraHa, 3aKOH 3apOJBIIIEBOIO CXOJCTBA
K. bapa, sBomonmonnas treopus Y. /[appuHa, CHHTETUYECKAS] TEOPHUS
ABOJIIOIIUH, Teopusi anTponorenesa Y. Jlapsuna; Teopust OuoreoneHosa
B.H. CykaueBa; yuenue H.W. BaBuioBa o neHrpax MHOrooOpasus
Y TPOMCXOKJECHHS KyJIbTypHBIX pacTenuii, yuenue A.H. CesepuoBa
0 MyTSAX M HaIpaBICHUAX dBoJonuu, yuenne B.M. Bepnaackoro —
o 6uocdepe); 3akoHbI (€IMHOO0OPA3US TOTOMKOB MEPBOTO MOKOJIEHUS,
pacLieryieHns MPU3HAKOB, HE3aBUCHUMOI0 HAaCJEAOBaHUS MPU3HAKOB
I'. MeHnaens; CUEIUIEHHOrO HACJENOBaHUs MPU3HAKOB M HAPYIICHUS
cuerieHuss re’oB 1.  MopraHa;  TOMOJOTMYECKHX  PSJIOB
B HacieICcTBeHHOW m3MeHunBocTH H.M. BaBuiioBa; reHETUYECKOTO
paBHoBecus JIx. Xapau u B. BailinOGepra; 3apoJbIIieBOro CxoJicTBa
K. bapa; 6uorenernueckuii 3akon . ['ekkens, ®. Mromepa);
NPUHIMIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaswia (MunumymMa FO. JInbuxa, sK0n0rn4eckoi mupaMuibl Yuced,
OMOMAacChl M PHEPTUH);

runore3bl  (koarepatHoit AWM. Omnapuna, mnepBUYHOro OyJbOHA
Jlx. Xonneitna, mukpocdep C. dokca, pudozuma T. Uek)

YMeHue pemiath TOWCKOBbIE OHOJIOTMUECKHE 3a7aud; BBISBISATH
IPUYUHHO-CJIC/ICTBEHHbBIE CBSI3H MEXITY UCCIIeTyEMbIMU
OMOJIOTUYECKUMU OOBEKTaMHU, TMPOIECCAMU U SIBIICHUSMH; JENaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHHUH MOJYUYECHHBIX PE3yIbTaTOB;
COCTaBIIATh TEHOTHUITMYECKUE CXEMbI CKPEIIMBAHUS JUIsl pa3HBIX TUIIOB
HACJIEIOBaHUSA TPU3HAKOB Y OPraHU3MOB, COCTaBIATH CXEMBbI
IepeHoca BEIIECTB W SHEPruM B HKOocHcTeMmax (Lenu MHUTaHuS,
MUIEBBIE CETH)

YMeHrne  yCTaHaBIMBATh  B3aUMOCBS3U  MEXKIY  CTPOCHUEM
U (QyHKOMSIMU: OPTraHOWIOB, KIETOK pPa3HBIX TKaHEW, OpraHaMu
U CHUCTEeMaMHU OPraHOB Yy PAaCTEHUM, )KMBOTHBIX M UEJIOBEKA; MEKIY
dTamamMu 0OOMEHa BEIECTB; dTAllaMU KJIETOYHOTO ITUKJIA U KU3HEHHBIX
IIUKJIOB ~ OPTaHW3MOB; dTalaMd AMOpPUOHAIBHOTO  PAa3BUTHUS,
TeHOTUIIOM U PEHOTHUIIOM, PEHOTHUIIOM 1 (PaKTOPAMH CPEIbl OOUTAHWS;
IpOIeCCaMy  JBOJIONNM;, JBIKYIIUMH CHJIAMHA aHTPONOTEHE3a;
KOMITOHEHTaMH PA3JIMYHBIX YKOCHCTEM M MPHUCIIOCOOICHUSIMHA K HUM
OpTaHW3MOB

VYMeHue BBIACIIATh CYIICCTBCHHBIC ITPU3HAKM:
CTpOCHUA BUPYCOB, KIICTOK IIPOKAPHUOT M 3YKAPHUOT, OJHOKJIICTOYHBIX
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Y MHOTOKJIETOYHBIX OPraHW3MOB, BUJIOB, OMOTr€0LE€HO30B, IKOCUCTEM
u Ouocdepbl; CTpPOEHUS OPraHOB U CHCTEM OPraHoOB pACTEHUH,
KUBOTHBIX, YeJI0BEKa; MIPOLIECCOB KU3ZHENIEATEIbHOCTH,
OPOTEKAIOIMIMX B OpraHM3Max pacTeHUM, >KUBOTHBIX M YEJIOBEKa;
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTabosiu3M),
uHbOpMAaIMK U TPEBPAILEHUS SHEPIUH, OpOKEHHs, aBTOTPOPHOTO
U TeTepoTpo(HOIr0 TUIIOB MHUTAaHMS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeToreHesa, 3MOpruorenesa, NoCTAIMOPHUOHAIBLHOTO
pa3BUTHs, Pa3MHOXKEHUS, WHIWBUIYAIBHOIO Pa3BUTHUS OpraHu3ma
(oHTOTE€HE3a), B3aMMOJICUCTBUS TE€HOB, TeTepo3uca; JACHCTBUIA
UCKYCCTBEHHOTO  0TOOpa,  CTa0MWJIM3UPYIOLIEro,  JABMXKYIIETO
U pa3pbIBAIOLIETO E€CTECTBEHHOIOo OTOOpa;  aIoNaTpU4YecKOro
U CHMIIATPUYECKOT0 BHI000pa30BaHMs; BIUSAHMS JBUKYIIHUX CHJI
SBOJIIOIMM  HA  TEeHOPOHJ  TOMYJSIUU;  MPHUCIOCOOJIEHHOCTH
OpraHu3MoOB K cpeie OOWTaHUsA, 4YEpEeAOBAHMS HAIpPaBJICHUI
HBOJIIOIMH; KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAaX

ChopMUPOBAaHHOCTh YMEHHS BBIJICIATH CYIIECTBCHHBIC NPU3HAKH
BUPYCOB, KJETOK TMPOKAPHUOT M OYKAPUOT; OJHOKIETOUYHBIX
U MHOTOKJETOYHBIX  OpPraHU3MOB,  BHJOB, OHOIrEOIIEHO30B
U DKOCHUCTEM; OCOOCHHOCTHM IPOILIECCOB OOMEHa  BEIECTB
U TIpeBpallleHus] PHEPruu B KIeTKe, (OTOCHHTE3a, IUIACTUYECKOIrO
U DHEPreTM4eckoro oOMeHa, XEeMOCHUHTEe3a, MHTO03a, Melo3a,
OIUTOZIOTBOPEHMS, PA3BUTUS W PA3MHOXKEHUS, WHIUBUIYAIBHOTO
pa3BuTHA oOpraHm3Ma (OHTOreHe3a), OOprOBI 3a CYIIECTBOBAaHUE,
€CTEeCTBEHHOTO OTOOpa, BUI000pa30BaHUsI, MPHUCIIOCOOICHHOCTH
OpraHu3MOB K cpefie OOMTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHUCTEM,
AHTPOIIOTE€HHBIX M3MEHEHUHW B JKOCHUCTEMAaX CBOE€W MECTHOCTH,
KPyroBOpOTa BEIIECTB U MPEBpAIllEHUs SHEPTHH B Ouochepe

YMenue HCIMOJIb30BaTh COOTBETCTBYIOLIME apryMEHTHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U CHUMBOJIMKY JIJISl JOKa3aTeIhCTBA
POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUECKUX TPYII; B3aUMOCBSI3H
OpraHu3MOB U CpeAbl OOUTaHHUS; EIMHCTBA YEIOBEYECKHX pac;
HEOOXOJMMOCTH  37I0pOBOTO  o0pa3za  JKM3HHM,  COXpaHEHUS
pazHooOpasusi BUJIOB M IKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHMSI
IIPUPOABI U YEJIOBEYECTBA

YMeHHE KPUTHYCCKH OICHHBATh HHQPOPMAIIUIO OHOJIOTHYECKOTO
coAepKaHUsl; UHTEPIPETUPOBATh ITUUECKHE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHW B OHOJOTHH,  MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpUBaTh rI00aTbHBIC SKOJIOIHUECKHE MPOOJIEeMbl COBPEMEHHOCTH,
GbopMHUPOBATH 110 OTHOIIEHHUIO K HUM COOCTBEHHYIO TTO3UITHIO
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IlepedeHb dj1eMEHTOB coiep KaHusl, NpoBepsaeMbIX HA EI'D nmo onostorumn

Kon

[IpoBepsieMblii DJIEMEHT COAEPKAHUS

1

buonorus kak HayKa. JKuBbI€ CHCTEMBI M UX HN3YUYCHHC

1.1

CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHAs Hayka. buojornueckue Hayku
U u3ydaemble uMU TpoOseMbl. DyHIaMeHTaldbHbIE, MPUKIATHBIC
U TTIOMCKOBBIE HaYUHbIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTMU B OPMHUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOUN
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ OuoIoruei. 3HaueHUe OUOJIOTUU
B MPAKTUYECKOM JCATETbHOCTU YEJIOBEKA: MEIUIIUHE, CEITLCKOM XO35HCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IbI

1.2

Kupbie cucrembl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCT,
CJIOXHOCTD " yIOPSTI0YEHHOCTD CTPYKTYpHI, OTKPBITOCTD,
caMOOpraHu3aliysi, CaMOBOCIIPOU3BEICHUE, Pa3IPaXXKUMOCTh, U3MEHYUBOCTD,
POCT U pa3BUTHE.

YpoBHU OpraHu3aliu JKUBBIX CHUCTEM: MOJCKYJSIPDHBIM, KIETOYHBIMH,
TKaHEBBI, OPraHU3MEHHBIN, MNOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OuoreoneHoTHUeCKUit), OnochepHslii. [Iporieccrl, Mpoucxoasire B KUBBIX
cuctemax. OCHOBHBIE pU3HAKH XKUBOTO. JXKU3HB Kak (hopma cyliecTBOBaHUS
MaTepuu

1.3

Mertoasl Ouosorndeckoir Hayku. HaGmonenne, usmepeHue, 3KCIepUMeHT,
cucremarusaums, MmeraaHanus. [loHsTMe O 3aBUCUMOM M HE3aBUCUMOU
nepemMeHHor. I[lmanupoBanune skcnepumeHTa. llocTaHoBka W mpoBeEpKa
runore3. HyneBas rumote3a. IloHsTne BBIOOPKM U €€ JOCTOBEPHOCTH.
Pazbpoc B 6uonornyeckux gaHHbBIX. OlIEHKA JTOCTOBEPHOCTH MOJIYYSHHBIX
pe3ysbTaToB. [IpUuMHBI UCKaXKEHUS pe3yJIbTAaTOB dKcnepuMenTa. [lonstue
CTaTUCTUYECKOTO TECTA

Knerka kak Ononornyeckas cucrema

2.1

Knerka — cTpykrypHO-QYHKIMOHaNbHAs €IuWHUNA KUBOTO. VcTtopus
oTkpbiTusi KieTku. PaGoter P. I'yka, A. JleBenryka. Kierounass teopus
(T. OBann, M. lneiineH, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHOM
KJICTOYHOW TEOPHH.

Mertoapl  MOJEKYJISIpHOM M KIETOYHOM  OWMOJOTUHM: MHMKPOCKOMUS,
xpomatorpadus, aneKTpodopes, METOJ MEUYEHBIX aTOMOB,
nuddepeHnmanbHoe NeHTpUyrupoBanue, KyJbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUNA COCTAB KIETKA. MaKpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Bopna u ee posb Kak pacTBOpPUTEINIS, peareHTa, y4acTHE B CTPYKTYPUPOBaHUU
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KJIETKH, TEIUIOperyJsaiud. MuHepalbHble BELIECTBA  KJIETKH, HUX
Ouonorunyeckas poJib. Poib KaTHOHOB U aHMOHOB B KIIETKE.

buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CrtpykTypsbl 6enkoBoit MoieKybl. [lepBuuHas cTpykrypa Oenka, HenTHIHAs
CBs3b. BTOopuuHas, TpeTuyHas, 4eTBEpTUYHAs CTPYKTYphl. JleHaTypanusi.
CpoiictBa OenkoB. Kinaccudukanus OenkoB. buonornueckue QyHkuuu
OEIKOB.

YrneBoapbl. Mosnocaxapuzsl, JAcaxapuisl, OJINTOCAXAPUIBI
U nonucaxapuibl. OOIM TIaH cTpoeHus: U GU3HKO-XMMUUYECKHE CBOICTBA
yriaeBoaoB. buonornyeckue pyHKIIUU yrieBOIOB.

Jlunugael.  [mapodunbHO-ruapodobHBIE  cBoiicTBa.  Krnaccudukamms

munuaoB.  Tpurmunepunabl,  Gocoaumuasl,  BOCKH,  CTEPOUJIBI
buonornyeckne ¢ynknum mgunuaoB. OOmmMe CBOWCTBA OMOIOTHYECKUX
MeMOpaH —  TEKYYeCTb, CIOCOOHOCTH K CaMO3aMBbIKaHUIO,
MIOJTYTTPOHUTIAEMOCTb.

Hyxnennossie kucnotel. JIHK n PHK. CTtpoeHne HyKIE€HHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunuun xomrmuiementapHoctd. IlpaBuno Yapradda.
Crpyxkrypa JIHK — nBoiiHast ciupaiib. MecToHaxoxAeHUuEe U OMOJIOTHYeCKUe
dbyakuuu JITHK. Buasr PHK. ®ynkiun PHK B kietke.

Ctpoenne moisekynbl AT®. Makposprudeckue cBa3u B moisekyie ATO.
buonornueckne ¢yukiuu AT®. BoccTaHOBIEHHBIE TEPEHOCUHMKH, WX
dbynkuuu B kietke. CexBenupopanue JJHK.

CrtpykTypHas Ouonorusi: OuoxuMudeckue u OnohU3NIecKue NCCciae0BaHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJIEKYJT

2.3

Tunel KIETOK: JSyKapuoTHYecKass M mpokapuorudeckas. CTpyKTypHO-
(GbyHKIIMOHAIBHBIC 00pa30BaHUs KIICTKH.

CtpoeHue TmpOKapUOTHYECKOW KiIeTkH. Kierounas crTeHka OakTepuid
u apxeil. OCOOCHHOCTH CTpPOCHHUS TeTepoTpodHOH © aBTOTPOGHOMU
IPOKAPUOTHIECKUX KIETOK. MeCTO U poiib MPOKapUOT B OMOIEHO3aX.
Crpoenue u G YyHKIIMOHUPOBaHUE YKapUOTUYECKOU KJIETKH.
[Tnazmaruueckas memOpana (razmanemma). CTpykTypa Iuta3MaTH4ecKoi
MeMOpanbl. TpaHCHOpPT BeEmIECTB dYepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (muddy3us, obneryennas nuddys3us), akTUBHBINA (TIEPBUYHBIHI
U BTOPUYHBIM aKTUBHBIM TpaHcnopT). [lonympoHunaeMocts MeMOpaHBbI.
PaGoTa nHaTpwmii-kanmueBoro Hacoca. DHAONMTO3: MHUHOIUTO3, (aroruTos.
Ox3ouuto3. Knerounas crenka. CTpykTypa U QyHKIMU KIETOYHON CTEHKH
pacTeHuii, rpuooB.

[urommasma. [{uto30mb. [luTtockenet. JIBuxenne nuromiazmbl. OpraHouibl
kieTku. OgHOMeMOpaHHbIE OPraHOWAbI KIIETKU: SHAOIIa3MaTHUECKasl CETh
(OIIC), ammapat lonbaku, JU30COMBI, HUX CTpOCHHUE U (DYHKIIUU.
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B3aumocBs3p  OTHOMEMOpaHHBIX  OpraHoujoB  KieTku. CTpoeHue
rpaHyyispHoro petukyiayma. CuHTe3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuil (arpaHyisipHbIA) SHAOIIA3MATHUYECKUN
petukynyMm. CekperopHas ¢GyHkuus anmnapara [onpmku. Tpancnopt
BEILIECTB B KJETKEe. Bakyonu pacTUTENnbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

[TonmyaBTOHOMHBIE OPTraHOUAbI KJIE€TKH: MUTOXOHIPUH, TUIACTUIBI.
Crpoenrie 1 pyHKIMM MUTOXOHIApHUM U muactui. [lepBuyHbie, BTopryuHbIe
U CJOXHBIE TUIACTUBI (POTOCUHTE3UPYIOUIUX SYKapHOT. XJIOPOIUIACTHI,
XpOMOIIIACTHI, JIEUKOIJIACTHI BHICHIUX PACTEHUU.

HememOpannsbie opranousl kietku CtpoeHue U GyHKIUKA HEMEMOPAHHBIX
OpraHouJIoB KieTku. PubocoMbl. MukpodumaMeHTsl. MbIIEYHBIE KIETKH.
Muxkpotpyoouku. Knerounsii nentp. CTpoeHHe M ABHKEHHE >KTYTHKOB
U pecHnYeK. MUKpOTpYOOUKH HUTOIIa3Mbl. LleHTpHros.

SAnpo. O6onouka sipa, XpOMAaTHH, KapUOIJIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byHKIUY. SAnepHbii OeJIKOBBIN MaTpHKC. [IpocTpancTBEHHOE
pacrnoyio)keHre XpomMocoM B uHTepdasHoMm siape. benku xpomaruna —
TMCTOHBIL.

Kiterounsle BkiatoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI)

2.4

AccuMumsMa W JUCCUMWISALUS — JBE CTOPOHBI MeTabonu3Mma. THIlbl
oOMeHa BELIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YdacTHe KHUCIOpoaa
B OOMEHHBIX TIpoIeccax. OHEpPreTH4YecKkoe oOecreueHne KIETKU:
npespamieaue AT® B oOMeHHBIX mpolieccax. DepMEeHTATUBHBIM XapaKTep
peakiuii KieTouyHoro Merabonuzma. dDepMeHTHI, UX CTPOCHHUE, CBOWCTBA
u  wmexanmsMm  gaeiictBus.  Kodepmentsl.  OTiauums  QepMeEeHTOB
OT HEOPraHMYECKHX KaTanu3aTopoB. benku-aktuBatopel ©u  O€NKH-
UHTHOUTOPHI.  3aBUCUMOCTh  CKOPOCTH  (DEPMEHTATUBHBIX  PEAKIIHiA
OT Pa3TUYHBIX (PAKTOPOB.

[IepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KieTke. PorocuHTte3. Pomib
XJIOpOIIacTOB B mporecce (orocuHTe3a. CBeToBas W TeMHOBas ¢asbl.
[IponyktuBHOCTE  (hoTOCHHTE3a. BnusHue  pasnuyHbiXx  (PaxTOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHUE (HOTOCHHTE3A.

XEeMOCHUHTE3. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuduIMpyomue  0akTepuu,  Kene300aKTepuu,  cepodaKTepud,
BOJIOPOJIHBIE OaKTepuH. 3HAUYECHUE XEMOCHUHTE3A.

AnaspoOHbIe opraHu3mbl. Bunbl Opokenwus. [IpomykTbl OpokeHHS] W HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpPraHU3MBlI. Oransl SHEPreTUYECKOTO oOMeHa.
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[ToaroroButenbHblt 3Tan. [NHkoNIM3 — OECKUCIOPOTHOE pACIICTUICHHE
[JTFOKO3BL.

buonorunueckoe OKHCIEHUE, UK KIETOYHOE AbIXaHWE. POJIb MUTOXOHApUN
B Mpoleccax OHOJOTMYECKOTO OKHUCieHus. llukinueckue peakiuu.
OxkucnurensHoe GdochopunupoBanue. lIpeumyiiecTBa a’poOHOro MyTU
oOMeHa BelIecTB Mepes; aHadpOOHBIM. D(DPEKTUBHOCTh PHEPreTUUECKOTO
oOmMeHa

2.5

Peakunn matpuyHoro cunTesa. [[puHINI KOMIUIEMEHTAPHOCTH B PEAKLIMAX
MaTpUYHOTO CHUHTe3a. Peanuzauus HacjeACTBEHHOW HHMOpMaIuu.
['eneTnueckuii Kox, €ro CBOMCTBA. TpPAHCKpUINIMS — MATPUYHBIA CHHTE3
PHK. [TpuHIMTIBL TPAHCKPUIILIUHU: KOMILUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTD. TpaHCIALMS U €€ 3Tanbl. Y YaCTHE
tpancnopTHeix PHK B Ouocuntese Oenka. YcioBus OuocuHTe3a Oelnka.
Konuposanue amunokucnot. Ponb pubocom B Ouocunrese Oenka.
Opranuzanus reHoMa y MPOKapuoOT U 3YKapuoOT. Peryisiius akTUBHOCTH
reHoB y npokapuot. ['unoresa onepona (. XKako6, XK. Mano). Perynsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblit romeocTas.

Bupycsl — HekiieTouHbie (HOPMBI )KU3HU U 00HUraTHble napasutbl. CTpoeHue
IIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTEprO(daros.

BupycHsie 3a001eBaHus yenoBeka, xKUBOTHBIX, pactenuit. CITN], COVID-
19, coumanbHbie ¥ MEAUIIMHCKUE TPOOIEMBI

2.6

Knerounsrii muki, ero mepuoanl W peryisuua. Wutepdaza u MuUTO3.
Oco0eHHOCTH TIPOIIECCOB, MpoTeKarouX B uHTepdase. [loaroroBka kieTku
K gneneHuto. IlpecuHteTndeckuii (MOCTMUTOTHYECKUIN), CHUHTETUUYECKUU
Y TIOCTCUHTETUYECKUN (TPEMUTOTUUYECKUI ) TIeprOIbl HHTEp(Pa3bl.
Martpuunbiii cunte3 JHK-permukaums. Ilpunumner perukanuu JIHK:
KOMIUIEMEHTapHOCTbh, IMOJTYKOHCEPBATUBHBIN CHHTE3, aHTUNIAPAJIEIbHOCTD.
Mexanusm permmkaruu - JIHK.  Xpomocombl. CtpoeHHe XpOMOCOM.
Tenomepbl u Teaomepa3za. XPOMOCOMHBIA HA0Op KIETKH — KapUOTHII.
JIunonaHbld WM TawIOMAgHbIE  HAOOpBI  XpOMOCOM. ['OMONOTHYHBIE
XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

lenenue knetkn — MuTo3. CTaauum MUTO3a U MPOUCXOASIIME B HHUX
npoueccsl. Tumbl muto3a. KapuoknHe3 u uurtokuHe3. buonormueckoe
3HAYEHHE  MUTO3a.  Perymanus  MUTOTMYECKOTO  LMKJIA  KIETKH.
[Iporpammupyemas KjieTouHasi THOEIb — aronTo3.

O yHKIIMOHAIbHAS T€HOMUKA

Opranusm kak OMOJIOTHYECKAs] CUCTEMA

3.1

OI[HOKJIGTO‘-IHBIG ) KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHnu3MbI
N MHOI'OTKAHCBBIC OPIraHHU3MBEI.
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@opMbI pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe (BKJIIOYas BETETATUBHOE)
U 1nosoBoe. Bunapl O6ecriosioro pa3MHOXKEHHS: MOYKOBAaHUE, CHOPYJIALMS,
(parMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [losnoBbie KieTKH, Wiau rameTel. Meio3. Ctaguu
Mmeno3a. [loBenenne xpomocom B Meiose. Kpoccunrosep. buonornueckuin
CMBICJI M€HM03a U MOJIOBOTO mporecca. Melo3 U ero MecTto B KU3HEHHOM
LIMKJIE OPTaHU3MOB.

IIpenzaponsliieBoe pazpurtue. 'amerorenes y >xuBOTHbIX. [10710BbIE XKene3bl.
OO6pa3oBaHue W pa3BUTHE MOJOBBIX KJIeTOK. CriepmMaToreHe3 M OOTEHE3.
Ctpoenue nmosioBbIX Ki1eTOK. OII0I0TBOPEHHE U SMOPUOHAILHOE Pa3BUTHE
KUBOTHBIX. CrHocoOBl  OIJIOJIOTBOPEHMS:  Hapy)KHOE, BHYTpPEHHEe.
[TapTenorenes.

WnauBuayanbHoe — pa3BuTue  opraHu3mMoB  (oHrtoreHe3).  Craauu
sMOpHOreHe3a KUBOTHBIX (Ha mpumepe Jsrymku). JpooGnenue. Tumbl
npobnenus. OcoOeHHOCTH JpOOJICHUS MIIECKOMUTAIONIUX. 3apOJIbIIICBbIC
JUCTKU (racTpyisiius). 3akiajka OpPraHoB W TKaHEH M3 3apOJbIIIEBBIX
JUCTKOB. B3auMHOe BIHMSHME 4YacTeld pa3BUBAIOLIETOCS 3apojbliia
(oMOpHOHaNbHAs MHIAYKIMS). 3aKiajika IJIaHa CTPOEHUS >KMBOTHOTO Kak
pe3yapTaT  HEPAPXUYECKUX  B3aUMOJACUCTBUUI T'€HOB. Bnusaue
Ha SMOPHOHAIFHOE PAa3BUTHE PATMYHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pasButne XuBOTHBIX. [locTamOpuoHanbHBIM Tiepuoxa. [Ipsmoe
U HempsMmoe pa3Butue. Pa3Butne ¢ Meramopdo3oM y OECrO3BOHOYHBIX
U TO03BOHOYHBIX JKMBOTHBIX. bBHOJOrHYecKoe 3HAauY€HHE MPSIMOTO
U HENpSIMOro pa3BUTHUSA, UX paCOpOCTpaHEHHE B Mpupoae. Tumel pocta
AKUBOTHBIX. DAKTOPBI PETYISIIUUA POCTA KUBOTHBIX M yeioBeka. Craauu
MOCTOMOPHOHANIBHOTO PAa3BUTHUA Y JKMBOTHBIX M 4YeloBeka. llepuoss
OHTOTEHE3a YEJIOBEKA.

PasmHoxenne u pasButue pacreHuit. ['amerodur m cmopodur. Meiio3
B JKM3HEHHOM IMKJIe pactenuil. OOpa3oBaHMe Crop B Mpollecce Meiosa.
I'ametorenes y pacreHuil. OIUIONOTBOPEHUE U Pa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. JIBOWHOE OIUIOAOTBOPEHHUE Yy IBETKOBBIX PACTCHUHU.
OOpazoBaHue U pa3BUTUE CEMEHU. MeXaHM3MBbl PEryJsIIUM OHTOTeHe3a
y PACTEHHUM U KUBOTHBIX

3.2

HUctopus  crtaHOBi€HHMST W Pa3BUTUS  TCHETHKH  KaKk  HayKw.
OCHOBHBIE T€HETHYECKHE TIOHATHA H  CHUMBOJBL. | OMOJOrHMYHBIC
XPOMOCOMBI, aJlJIeJIbHBIC T'€HBI, aJbTCPHATHUBHbBIC MIPU3HAKH,
JIOMUHAHTHBIA U PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, F€TEPO3UTr0Ta, YUCTAS
JIMHUS, TUOPHU/IBI, TCHOTHII, dbenoTHm. OCHOBHBIC METOJIbI
TC€HETHUKU: TUOPHUI0TOTHUECKUM, IIUTOJIOTUYCCKHUM, MOJICKYJISIPHO-
reHETHYCCKHMN
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3.3

Monorubpunnoe ckpemuBanue. llepBbiii 3akoH Mengens — 3akoH
eauHooOpasusi THOPUIOB MEPBOTro MoKoJeHus. [IpaBuio JOMUHUPOBAHUS.
Bropont 3akoH MeHaens — 3aKOH  pacUICIUICHUs  ITPU3HAKOB.
[uTonornyeckue OCHOBbI MOHOTHMOPUAHOrO CKpeuiuBaHus. [umoresa
YUCTOTHI FaMET.

AHaIM3UpyolIee CKpELUBAaHUE. [TpoMexyTOUHBIN XapaxkTep
HaclienoBaHus. Pacieruienue NpUu3HakoB PU HEITOJIHOM JOMUHUPOBAHUMU.
Hurubpunnoe ckpemuBanue. Tpetudt 3akoH Menaens —  3aKoH
HE3aBUCUMOIO HACIEAOBaHMs IPU3HAKOB. lluTosornyeckue OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUS.

CuennenHnoe HacnefoBaHue npuzHakoB. Paborel T. Moprana. CremnienHoe
HACJICOBAaHKUE T€HOB, HAPYILEHUE CLEIUIEHUS MEXIY FreHaMHU. XpOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nosia. XpoOMOCOMHBIA MEXaHHU3M OIpPEETIEHUs M0Ja. AyTOCOMBI
U T[0JIOBBIE XPOMOCOMBI. I'OMOramMeTHelii M TIE€TEpOraMeTHBIA IIOJI.
I'eneTnueckas cTpyKTypa IIOJIOBBIX XpomMocoM. HacnenoBanue npu3Hakos,
CLEIUIEHHBIX ¢ noJIOM. I'eHoTun Kak nenoctHas cucrema. [Lmeorponus —
MHOXXECTBEHHOE€  JEMCTBUE  TeHa.  MHOMXECTBEHHBIM  aJUICIIU3M.
B3anmopeiicTBue HeaieabHbIX T'e€HOB. KomIuieMeHTapHOCTh. ONuCTa3.
[Tomumepus

3.4

BzaumoneiictBue reHotuna u cpeisl npu  GOPMHPOBAHUHU (PEHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJUYECTBEHHBIE MPU3HAKU.
Buibl 13MEHYMBOCTH: HEHACJIEACTBEHHAS] M HACIIEICTBEHHAS.
MopaudukanuonHass HU3MEHYUBOCTh. Ponb cpenbl B GopMHpOBaHUU
MOAU(GUKAIIMOHHONW  M3MEHUMBOCTH. Hopma  peakumu  IpU3HAKa.
Bapuanunonnsiii psan u BapuanmonHasi kpusas (B. Moranncen). CBoiicTBa
MOIU(PUKAIUOHHON U3MEHYMBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
M3MEHYMBOCTH. BHOBI T'€HOTHUIIMYECKOW HM3MEHYMBOCTH: KOMOMHATHBHA,
MYyTaI[MOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTh. MeW03 M IOJOBOM MPOIECC — OCHOBA
KOMOWHATHBHOH HW3MEHYUBOCTH. PoOJIb KOMOWHATHBHOW W3MEHYMBOCTH
B CO3JIaHMH TCHETHYECKOTO Pa3HOOOpa3us B Ipeeiax OJHOTO BH/IA.
MyTtanroHHass W3MEHYMBOCThb. BHAbI MyTamuii: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U HWHIAYIMPOBAHHBIE MyTalMH. SlnepHbIe
U [UTOIIa3MaTudeckue Myrtaruu. CoMaTHYecKHWe W TOJIOBbIE MYTAIlUU.
[IprurHBl BO3HUKHOBEHMS MyTalud. MyTareHbl W HMX BIUSHHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTAallMOHHOTO  Mpoiecca.  3aKoH
TOMOJIOTUYECKUX PSIAOB B HaclencTBeHHoW n3menunBocty (H.M. BaBuion).
BHesinepHass ©”3BMEHUUBOCTh U HACJIEICTBEHHOCTh
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3.5

Kapuorun uenoBeka. MexayHaponHasi nmporpaMMa MCCIIEIOBaHUSA T'€HOMA
yeaoBeKa. MeToabl M3y4YEHHs] TE€HETHMKH YEJNOBEKa: TIE€HEaJOTHYECKUU,
OJM3HEIIOBLIN, LIUTOr€HECTUYCCKU, MOMYJIAAOHHO-CTaTUCTUYECKU U,
MOJIEKYJIApHO-TeHeTHYeCKU. COBPEMEHHOE  OIpPEICIICHUE TEeHOTHUIA:
MOJTHOTEHOMHOE  CEKBCHHPOBAHWE, TE€HOTUIMPOBAHUE, B TOM YHCIE
¢ momompto [I[P-ananu3a. HacnencrBennble 3a0ojieBaHUS YeJIOBEKA.
['enHble 1 XpOMOCOMHBIE 0OJIE3HH YesOBeKa. bojie3HH ¢ HacleICTBEHHOU
IIPEIPACIIOTI0KEHHOCTBIO. 3HaueHue MEIULIMHCKOM T€HETUKH
B TMPENOTBPAIICHUH W JICUCHUM TEHETUUYECKUX 3a00JIeBaHHMI YeloBeKa.
CTBOJIOBBIC KJIETKH

3.6

JloMecTukaiuss U CEJIEeKUUs. 3apOKJICHUE CENEeKUUH U JOMECTHUKAIIMH.
VYuenne H.M. BaBunoBa o 1meHTpax NPOUCXOXKACHUS M MHOTrooOpasus
KYJIbTYPHBIX pacTeHur. PoJib cenexkiuu B CO3JaHUUA COPTOB PACTEHUM
U TOpoJ1 KUBOTHBIX. COpT, mopojia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJI0B
B HacleacTtBeHHou wu3MeHuumBoctd H.M. BaBumosa, ero 3HaudeHueE
JUISL CEJICKITMOHHON PabOTHI.

Metoasl cenekiMOHHOM paboTel. McKycCcTBeHHBIM OTOOp: MacCOBBIN
U UHIUBUAYaJIbHBIA. Tanbl KOMOWHAIMOHHOW cenekiuu. HcmpiTanue
mpou3BoAUTENEH 1O TMOTOMCTBY. OTOOpP MO TEHOTUIY C TIOMOIIBIO
OIleHKH (PEHOTHUIIa TTOTOMCTBA U OTOOP IO T€HOTHIMY C MOMOIIBIO aHau3a
JIHK.

HckyccTBeHHBI  MyTareHe3 Kak  METOJl  CEJEKIIMOHHOW  paboThl.
PaguanmoHHBIi W XMMHUYECKMA MYTareéHe3 KakK MCTOYHHUK MYTalUdl
y  KyJIbTypHBIX (opMm opranusmoB. Mcmonap3oBaHWEe T€HOMHOTIO
pelakTHpOBaHUs W MeToaoB pekomOmHaHTHBIX JIHK nmus momydenus
MCXOJHOTO MaTepuasa Jiisl CEJICKIUU.

[Tomyuenue MMOJIMTIIIOUIOB. BuyrpuBnaosas rUOpUIU3aIIHS.
bru3kopojcTBEHHOE CKpelMBaHWe, WIM WHOpuaWHT. HepoacTBeHHOE
CKpeIIMBaHWe, WIu ayTOpuauHr. I'erepo3uc W  €ro  IPUYUHBIL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OTnaneHHas TUOpUIU3AIINSL.
[Ipeononenne Oecruioauss MEKBUIOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIINH
pacTeHU U )KUBOTHBIX

3.7

OOBEKTHI, HCIOJIB3yeMble B OHOTCXHOJOTHH, — KJICTOYHBIE M TKAHECBBHIS
KYJbTYpPbl, MHKPOOPTaHM3Mbl, HX XapaKTEPUCTHUKA. TpaauliMOHHAs
OMOTEXHOJIOTHS: XJICOOIICUCHHE, TONYUYECHHE KHCIIOMOJIOYHBIX ITPOJTYKTOB,
BUHO/CIIHE. MuUKpPOOHOIOTMIECKUI CUHTE3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TexHOoJorui. IIpowm3BoacTBo Oenka, aMHHOKHCIIOT
U  BUTaMUHOB. VICKYCCTBEHHO€  OIUIOJOTBOpPEHHE. PEKOHCTpyKIus
SIMIIEKJICTOK M KJIOHUPOBAHWE >KMBOTHBIX. MeETOJ TpaHCIUIAaHTALMM SJIEp
KJICTOK.
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XpoMOCOMHasE W TeHHas WHXeHepus. VICKyCCTBEHHBIM CUHTE3 TI€Ha
1 KoHcTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTuxkeHus u nepcrnexkTuBbl
XpOMOCOMHOM M TE€HHOW HWH)XEHepuu. MeaunuHcKue OHOTEXHOJIOTHUU.
Hcnosp30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOT000Opa3ne OpraHNYeCcKOro Mupa

4.1

buonoruyeckoe paszHooOpaszue opranu3smMoB. CoBpeMeHHas cucTeMa
opranuueckoro Mupa. [lpuniuns! kaccudukanuu opraHu3MoB. OCHOBHBIC
CUCTEMATUYECKHUE TPYNIIbI OPTaHU3MOB.

OCOOEHHOCTH  CTPOCHUS U JKUBHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. baktepuu, apxeu, OJHOKIETOYHBIC TPUOBI, OJHOKIECTOYHBIC
BOJIOPOCIIM, Jpyrue npoTucThl. KonoHWanbHble OpraHu3mbl. [IBuxkeHHe
OJIHOKJICTOYHBIX OpPraHU3MOB: aMeO0OMJHOE, KI'YTUKOBOE, PECHUYHOE.
3anuTa y OJHOKIETOYHBIX OPraHU3MOB. Pa3apakuMoCTh y OTHOKJIETOYHBIX
OpPraHu3MoOB. TaKkCHUCHI

4.2

MHorokJIeToOuHblE pacTeHus. B3anmMocCBs3p 4YacTed MHOTOKJIETOYHOTO
opranu3dMa. TKaHW, OpPraHbl M CHCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranuzma. Opranusm Kak eauHoe uenoe. Tkanu pacteHuil. Tumbl
pacTUTENbHBIX TKaHed: oOpa3oBaTeibHas, MOKPOBHAs, MPOBOJSAIIAS,
OCHOBHas, MEXaHUYECKasl. OcoOeHHOCTH CTPOEHUs, byHKIUH
Y PACIIOJIOKEHUS TKAHEN B OpraHax pacTeHUM

4.3

BereratuBHble M T€HEpaTUBHBIE OpraHbl pacTeHuid. DYHKIUMU OpraHOB
u cucrteM opradHoB. Kapkac pactenuii. JIBHKEHHE MHOTOKJIETOYHBIX
pacTeHuii: Tponu3mbl W HacThH. lloriomieHue BOIBI, YIJIEKUCIOTO Tra3a
U MHHEPAIBbHBIX BEIICCTB pacTeHHsAMU. J[pixanue pactenuit. Auddysus
ra3oB 4epe3 IMOBEPXHOCTh KIETKU. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Brinenenue y pacteHuil. 3aura y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa macCUBHON M XUMHUYECKOM 3aUThI. OUTOHIIHUIBI.
PaznpaxxumocTh U perynsuus y opranu3sMoB. PaznpaxumMocTs u perynsuus
Y MHOTOKJIETOYHBIX pacTeHUM. POCTOBBIE BElIECTBA U UX 3HAUCHUE

4.5

MHOroKJICTOUHBIE JXKUBOTHBIC. B3amMOCBSA3b dYacTei MHOTOKJIECTOUYHOTO
opranu3dMa. TKaHW, OpraHbl M CHCTEMbl OpPraHOB MHOT'OKJIETOYHOTO
opranusma. OpraHusMm Kak eauHoe 1enoe. ['omeocta3. TkaHM KUBOTHBIX
1 4JenaoBeKa. THMbI >KMBOTHBIX TKaHEH: SMMTEIHAIbHAS, COCIUHHUTEIbHA,
MBbIIIeHas, HepBHas. OCOOCHHOCTH CTPOCHMS, (DYHKIIUN U PACIIOIOKCHUS
TKaHEH B OpraHax *XKUBOTHBIX U YEJIOBEKA

4.6

Opranbl M CUCTEMBI OPraHOB >KMUBOTHBIX. DYHKIIMM OPraHOB U CHCTEM
opranoB. Omopa Tema  opraHu3mMoB. CKeneTbl  OJIHOKJICTOYHBIX
W MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHBII ¥ BHYTPEHHUWU CKEJIET.
CTpoeHue ¥ TUIBI COCIMHEHUST KOCTEH.
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JIBMKEHUE MHOTOKJIETOUHBIX JKUBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKWBOTHBIX. JIpIXaHWe JKMBOTHBIX. KOXXHOE bIXaHHE.
’KabepHoe U JeroyHoe AbIXaHuUE.

JIpIxaHUE MMO3BOHOYHBIX JKHBOTHBIX. DBOJIOIMOHHOE YCI0KHEHHUE CTPOCHUS
JETKUX TIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenapHasi cHCTEMa dYeJIOBEKa.
MexaHu3M BEHTUJISIUW JICTKUX Y NTHUI[ ¥ MJIEKOMUTAIOMUX. TpaHCIopT
BEIIECTB Yy OPraHU3MOB. TpPaHCIOPT BEIIECTB Y JKUBOTHBIX. KpoBeHOCHas
cuctemMa M ee¢ opranbl. KpoBeHOCHas cHCcTeMa TO3BOHOYHBIX >KHBOTHBIX.
Kpyru  kpoBooOparmieHusi. DBOJIONMOHHBIC  YCIOXKHEHHSI  CTPOCHUS
KPOBCHOCHOW  CHUCTEMBbI  TIO3BOHOYHBIX  JKMBOTHBIX.  BblieneHue
y OpraHu3MoB. BbwimeneHue y KUBOTHBIX. COKpaTUTENbHBIC BaKyOJIH.
Oprans! BeieneHus. CBS3b MOJOCTH TEJIa ¢ KPOBEHOCHOW M BBIJCTUTCIIBHON
cucteMaMu.  BpimeneHWe y  TO3BOHOYHBIX  JKMBOTHBIX.  3alllMTa
y  MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W WX MPOHM3BOHBIC.
PaznapaxumMocTh ®W  pEeryislds Yy  OPraHW3MOB.  Pa3apakmMocTh
y OIHOKJICTOYHBIX OPraHM3MOB. TakCHCHI. Pa3npakmMoCTh W peryssius
y MHOTOKJICTOYHBIX PacTeHHU. POCTOBBIC BEIIECTBA M MX 3HAUCHUE.
HepBHass cucremMa W peduieKTOpHAs PETyJSnus Y MHOTOKJICTOYHBIX
KUBOTHBIX. HepBHas cuctema W ee OTAelbl. DBOJIOIMOHHOE YCIOKHEHUE
CTPOCHHS HEPBHOM CHCTEMBI Y JKUBOTHBIX.

Pa3zpaboTtka anroputmMoB u nporpamm st 3G PekTUBHON PyHKIIMOHATIBHON
aHHOTAIlMK TEHOMOB, TPAHCKPUITOMOB, IPOTEOMOB, MeTab0JIOMOB
MUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

OpraHusm 4enoBeKa U €ro 3710POBbE

5.1

Opranbl ¥ CHCTEMBI OpraHoB denoBeka. OTHaeNbl TOJIOBHOIO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peduexkc m peduexropnas ayra. besycnoBHbie
U yclIoBHBIC pediiekchl. ['ymopanbHasi perynsius U SHIOKPUHHAS CUCTEMA
KUBOTHBIX M 4YenoBeka. JKene3bl SHAOKPUHHOW CHUCTEMBI U UX TOPMOHBI.
JlelicTBue TOPMOHOB. B3aMMOCBSI3b HEPBHOM W 3HIAOKPUHHOU CHUCTEM.
I'mnotamamo-runodu3apuas cucrema. Peduexkc m peduekropHas myra.
besycnoBHbIC U yCIOBHBIE PEIEKCHI

5.2

3amuTa opranusma ot 6one3Heil. IMmyHHas cucteMa yenoBeka. KnetouHbri
151 TyMOPQJIbHBIN MMMYHUTET. Bpoxiennsii, IpHOOPETCHHBIN
cnenupuIecKu MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOT O
ummyHurera (I Opnux, @.M. bepner, C. Tonerasa). BocnanutenbHbie
OTBEThl OpraHu3MoB. Poiib BpOXKAEHHOTO HMMMYHUTETa B pa3BUTUH
CHUCTEMHBIX 3a00JI€BaHUI

53

KpoBenocHas cucteMa u ee opranbl. Cepire, KpOBEHOCHBIE COCY/IbI M KPOBb.
Kpyru kpoBooOpamienus. PaboTa cep/iiia u ee perysius
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54

Jpixanue denoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTb KIIETKH.
JIpIxaTenbHas cucteMa 4denoBeKa. J[pIxaTenbpHas MOBEPXHOCTh. Perymsauus
IbIXaHus. JpIXaTeIbHBIE 00HEMBI

5.5

[TumeBaputenbHas cucrema yenoBeka. OTAeNbl MUIEBAPUTEIBHOTO TPAKTa.
[TumeBapuTenbHble  JKeNe3bl. BHYTPUIOJIOCTHOE W BHYTPUKIETOUYHOE
MUIIEBApEHUE

5.6

ITokpoBsl M ux mnpowusBogHble. Opransl BbiaeneHud. [louku. CrpoeHue
u (GyHKkuuoHupoBaHue Heppona. DunbTpanus, cexkpeuus U 0OpaTHOE
BCAaChIBaHUE KaK MEXaHW3Mbl pabOThl OpraHoB BblAeneHus. OOpa3oBaHUe
MOYH Yy YEJIOBEKA

5.7

I[BI/I}KGHI/IG yeJioBeKa: MbIieyHas cucreMa. CKeJaeTHBIC MBbBIIINBI U UX pa60Ta.
CTpOGHI/Ie M THUIIBI COCAMHCHU A KOCTEH

Teopus 3Bomonuu. Pa3Butre xu3HU Ha 3eMiie

6.1

OpomtonionHass teopusi Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas JnesatesbHocTh Y. JlapBuHa.

JIBwxkymue cwibl  dBoonuu  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUS OpraHU3MOB, HACJIEJCTBEHHAS
U3MEHYUBOCTb, O0pHOa 3a CYIIECTBOBAHHUE, €CTECTBEHHBIA U UCKYCCTBEHHBIN
otbop).

Odopmnenue cuntetnueckor Teopun sBojroruu (CTD). HeitpanbHas
Teopus HBooMU. COBpEeMEHHas HBOJIIOIMOHHAS OuoNorus. 3HaueHHE
HBOJIIOIIMOHHONW TEOPUHU B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa

6.2

[Tonynsuus Kak 3jieMeHTapHasi eAuHULA 3BOIIOIUNA. COBPEMEHHbBIE METOIbI
OILICHKU TEHETUYECKOr0 pa3HOO0pa3us U CTPYKTYpHI nonyisuuid. 3menenue
reHo(OH/1a MOMYJIAINHN KaK 3JIEMEHTAPHOE HBOIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (aKTOPHl (ABUXKYIIAE CHIIBI) IBOMIOMUH. MyTallMOHHBIN
nporiecc. KomOunatuBHas w3mMeH4UMBOCTH. Jlpelid reHOB — ciydaiiHbIe
HEHANPABJIICHHBIE M3MEHEHHUs YacTOT ayuieiedl B momymsanusx. OddexT
ocHoBarensi. Murpanuu.  M3onsmus  monmynsnwmii:  reorpaduyeckast
(mpocTpaHCTBEHHAas1), OMoJIOru4ecKast (pernpoayKTUBHAS).

EctectBennsiii otb0p — HampaBisiomwuil ¢gakrtop sBomonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: IBWKYIIHHA, CTAOWIM3UPYIOMINUNA, pPa3phIBAOIINI
(nu3pyntuBHbIN). [TonoBoii oTOOpP.

[Ipucnoco6ieHHOCT,  OpPraHU3MOB KaK  pe3ylbTaT  MHKPOIBOJIIOIHUU.
Bo3HnukHOBEHHE  MPUCTIOCOOJEHHWM Yy  OpraHu3MoB.  ApomMopd o3l
u unuoananrtauuu. Ilpumepsl  npucnocoONieHW Yy  OpPraHU3MOB.
OTHOCUTENBHOCTD NMPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepuum u cTpykrypa. BupooOpa3oBaHue Kak pe3yibTaT
MHUKpPO3BOJIIOIUU. M30ms1us — kioueBoit paktop BuaoooOpazoBanus. [lytu
u cnocoObl BUA00Opa3oBaHUs: ajulonaTpuueckoe (reorpaduueckoe),
CUMITATPUUYECKOE (IKOJIOTUUYECKOE), «MTHOBEHHOE» (MOJIMILIOUIU3AINA,
rubpuan3zanus). JmuTeasHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHMS OMOJIOTMUECKOTO Pa3HO00Pa3Hsl.

Ponb 3BoNOIIMOHHON OWoNIOrMM B pa3pabOTKe HAyYHBIX METOJ0B
coxpaHeHus brnopazHooOpasusi. MUKpPOIBOIIOIKS U KOIBOJIOIHS TTAPa3UTOB
U UX X035ieB. MexaHnu3mbl GOpMHUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHUKAM
U crIoco0bl OOpHOBI C HEel

6.3

Metoasl M3ydeHHS MaKpOdBOJONUHU. [laleoHTONOTMYECKHE METOIbI
uzydeHus sBoionuu. llepexognsie Gopmbl U (QUIOTCHETHYECKUE PSIIbI
OpPraHU3MOB.

buoreorpadguyeckne Metonapl uzydeHus 3BosiroiMu. CpaBHEHHE (GIOPHI
u (dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu.
Bunapl-sHIEMHUKH U PETUKTHI.

OMOpHUOIOTUYECKUE U CPABHUTEITBHO-MOP(HOIOTUUECKHUE METO bl U3yUCHUS
HBOMIOIMH. ['eHeTHuecKre MeXaHU3Mbl SBOJIIOIIMA OHTOTE€HE3a U TOSBIICHUS
ABOJIIOIMOHHBIX HOBHIECTB. [ OMOJIOTUYHBIE U AaHAJIOTUYHBIE OPTaHbI.
PyaumenTtapubie opraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKNE M MaTEeMaTHYeCKME METOJbl HW3YYEHHs OBOJIOIHUU.
["'omonoruunbie T'eHBI. CoBpemeHHbIe METO]IbI MOCTPOCHUS
(UIOreHETUYECKUX JIePEBhEB. XPOMOCOMHBIE MYTallMd U DBOJIOIHS
T€HOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuIIa) HBoIOIMH. HeoOpaTUMOCTD IBOTIOIIHH.
AnanTtuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH

6.4

Hayunple ruUmoTe3sl TPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes
u mna"Hcnepmusa. JloHaydyHble TIPEACTaBICHHUS O 3apOKICHUHM KU3HU
(kpeanmoHu3M). ['Mnore3a MOCTOSSHHOTO CaMO3apOXKIAEHUS >KU3HH U €€
onpoBepxkenre onsiTamu @O. Penu, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4YECKOU DBOJIIOLIAM. [InaneTapHas
(reosoruyeckas) ABOJIONHM. XUMHUUECKas dBOTIONMSA. AOUOTEHHBI CUHTE3
OpraHuYyeckux BemecTB u3 Heopranndeckux. OnbiT C. Munepa u I'. IOpu.
OO6pazoBanne monMMMEpoB ©3 MOHOMepoB. KoarepBaTHas rumoTes3a
A.W. Omapuna, runore3a mnepBuyHoro OymwoHa JIxk. XomnzeitHa,
reHetuyeckas runore3a ['. Memnepa. Pubosumsl (T. Uek) u runoresa «mupa
PHK» V. I'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.
Uctopus 3emnmn u mertonsl ee u3ydeHHs. lIckomaemble OpraHUYECKue
octatku. ['eoxponosiorusi u ee Metojbl. OTHOCUTENbHAA U A0COIIOTHAS
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TE€OXPOHOJIOTHS. [ €0XpOHOIOrHYECKas KaJIA: Y0HBI, 3Pbl, IEPUOBI, STIOXU.
Havanpnble 3Tambl opraHudeckor 3Bodrouud. [losBieHne u 3BOIOUMSA
MEPBBIX KIETOK. OBOMOUUsA MeTabonu3Ma. BO3HUKHOBEHHE HEpPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIC OMOIICHKH KaK aHaJIOT MEPBBIX Ha
3emiie cooOmecTB. CTpoMaTtonauTsl. [IpoKaprOTHl U 3yKapUOTHI.
[Ipoucxoxnenue YKapHoT (cumbuoreHes). DBOJIIOLUOHHOE
IPOUCXOXKAEHUE BUPYCOB. IIponcxokaeHne MHOTOKIETOYHBIX OPTaHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE ATambl 3BOJIOLMHU BbICHIMX pacTeHHil. OCHOBHbIE apoMOp(h03bl
pacrenuid. Beixox pacrteHuit Ha cymry. llosiBiieHue cnopOBBIX pacTEHUM
¥ 3aBO€BaHMe UMHU cyln. CemeHHble pacTeHus. [IporcxoxaeHne BETKOBBIX
pacTEeHUM.

OcHOBHBIE ATanbl IBOJIOIUU KUBOTHOTO MHUpPA. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benackas (¢ayna. KemOpuiickuii B3pbIB — TOsIBIEHUE
COBpPEMEHHbIX THUNOB. IlepBble XOpaOBbIE KHUBOTHbIE. JKH3HB B BOJE.
OBoiionMsa MO3BOHOYHBIX. [Ipoucxoxaenue ampuOuil u  penTuauil.
[IpoucxoxaeHne MIEKONMUTAOMMX © NOTUL. [IpuHOMO — KIFOYEBOTO
apoMmopdo3za. OcBoeHre 6ECrO3BOHOYHBIMU U MMO3BOHOYHBIMH KUBOTHBIMU
CyILIH.

PazButre xu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXeil, MpPOTEepO30i,
nmajgeo30l, Me3030H, KaifHo30M. OOmmas XapakTepuCTHKa KiIUMaTa
U reojorudyeckux ImpoueccoB. [losgBieHne u pacuBET XapaKTEPHBIX
OpraHu3MoOB. YTIIe00pa3oBaHUE: €ro YCIOBUS U BIMSHUE HA Ta30BbIA COCTaB
aTMOCQepBhl.

MaccoBble BBIMUpPAaHUSL — DKOJOTMYECKUE KpU3UChl mpouuioro. IIpuunHel
U CIIEJICTBHSI MAaCCOBBIX BeIMUpaHU. COBpEMEHHBIN HKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Pazgensl u 3amaun antpononorun. Metoasl antponosiorud. CTaHOBIIEHHE
NpEACTaBICHUNA O MPOUCXOXKIECHUH uenoBeka. COBpEeMEHHbIE Hay4HbIC
TEOPHH.

CxoncTBO uenoBeka C KUBOTHbIMU. (CHCTEeMaTHYECKOE IIOJIOKEHUE
yenoBeka.  CBHIETENbCTBA  CXOACTBA  YEJIOBEKA C  KUBOTHBIMH:
CPaBHUTEIBHO-MOP(OIOTUUECKHE, AMOPHOJIOTHYECKHE, ¢duznomnoro-
OnoxuMudeckue, moBeneHueckne. OTIMUMS dYeloBEKa OT IHKUBOTHBIX.
[IpsiMOX0X/I€HME M KOMIUIEKC CBSI3aHHBIX C HHUM TMpU3HAKOB. Pa3Burtue
TFOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBrxymue cuitbl (akTOphl) aHTPOTIOTeHE3a: OMOJIOTHYECKUE, COLUATbHBIE.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOIIOT€HESE.
OcCHOBHbBIE CTaJuU aHTPOIOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE MPEIKU
monei. YeloBek ymernblil, epBble U3rOTOBICHUS OpyAul Tpyaa. Uenosek
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MPSIMOXOJISIIIINI ¥ TIEPBBIN BBIXOJ JroJiei 3a mpenensl Adpuku. YenoBek
reiienpoeprekuil — oOLuMi MpeoK HeaHAEePTAIbCKOTO YeJIOBEKA U YEI0BEKa
pa3yMHOro. YenoBek HEaHAEPTAIbCKUN KaK BUJI JIFOAEH XOJOAHOIO KIMMATA.
YemoBek pazyMHBIN COBPEMEHHOI'O THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a IpeaenaMmu AQpuku.

DBOJIOLMSA COBPEMEHHOI0 uenoBeka. EcTecTBeHHbI O0TOOp B MOMYJISALMSAX
yesioBeka. MyTallMOHHBIN mnponecc U nonumopdusm. [lonmynsunoHHble
BOJIHBI, JApeld reHoB, mMurpauus U «3PGEKT OCHOBATENS» B MOIMYJSIIUAX
COBPEMEHHOI'0 YEJIOBEKA.

Yenoseueckue pacel. llonsatue o pace. boibline pacel: €BpOIEOUIHAs
(eBpa3miickas), aBCTpajO-HETpoUJHAs (PKBATOpUANbHASA), MOHIOJOHIHAS
(a3maTcko-amMepHuKaHCcKas ). Bpems v myTu pacceneHus yeaoBeKa 1o rjiaHeTe.
EnuncTBOo uwenoBeweckux pac. HayuyHas HECOCTOATENBHOCTh pacU3MA.
[Iprcnoco6IeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOLIEH Cpeibl.
Bnusinue reorpaduueckoii cpenbl u apeiida reHoB Ha MOPQOJIOTHIO
U (GU3HOJIOTHIO YeIOBeKa

7 DKOCHUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun sxonoruu. CBsA3b SKOJIOTUH C IPYTUMHU HAyKaMH.
Mertonpl skonoruu. IloneBbie HaOMIOAEHNA. DKCIEPUMEHTHI B SKOJOTUU:
IpUPOHBIE U JabopaTopHbie. MoeIpoBaHnue B SKOJOTUU. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JTOKAIbHBIN, perHOHATBHBIN U TJI00ATHHBIHI
7.2 Okonoruyeckue GakTopbl M 3aKOHOMEPHOCTH UX JeicTBud. Knaccudukarms

AKOJIOTUUECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTUUCCKHE, aHTPOIIOTCHHBIE.
OO0mme 3aKOHOMEPHOCTH JEHCTBUSA dKojornueckux (akxropos. [IpaBumo
munumyma (K. Inpenrens, 0. JIubux). TonepanTHOCTh. DBpHUOUOHTHBIE
U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak skoyiormueckuit ¢akrop. [leiicTtBue
pPa3HBIX YYacCTKOB COJHEYHOIO CIIEKTpa HAa OpPraHu3Mbl. DKOJIOTUYECKHUE
IPYIIBl PACTEHUI U KUBOTHBIX [0 OTHOUIEHHUIO K cBeTy. CUTHAJIbHAS POJIb
ceera. Dotomepuonuzm. TemmepaTypa Kak IKOJOTHUECKHH (akTop.
JelicTBue TEeMIIEPATypPhI Ha OpPTaHU3MBI. [lorikunoTepMHbIE
Y TOMOMOTEpMHbBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Bnaxnocts kak skomormueckwii (akrop. IIpucmocobnenust pacteHuit
K TOJJepXaHWI0 BogHOro Oamanca. Kmaccudukanms  pacteHuid
110 OTHONICHUIO K BoJie. [Iprcmocobenus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO
pexuma.

Cpenbl oOUTaHUSI OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3/YIIHAs, MOYBEHHAS,
[IyOMHHAsl TOJIMOYBEHHAs, BHyTpHOpraHu3MeHHas. DU3MKO-XUMHUYECKUE
OCOOCHHOCTU cpej; oOuTaHusi opranu3MoB. [IpucnocobneHuss opraHu3MoB
K J)KM3HU B Pa3HBIX CpeJiax.
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buonornyeckue putmbl. BHemHue u BHYTpeHHUE pUTMBbL. CyTOuHBIE
U TOoJIWYHble pUTMBL. [IpucrnocoONeHHOCTh OpPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIIOBUM KU3HU.

XKuzuennsle ¢Gopmbl opranuzMoB. llonsTue o ku3HEHHOM (opme.
XKuznenusle (GOpMBI pacCTEHUM: J€pEBbs, KYCTapHHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TpaBhl. Ku3HEHHbIE (DOPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHUOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a
KHU3HU.

buotnueckue  dakTopel.  Buubl  OMOTHMYECKHMX  B3aUMOJACHCTBUM:
KOHKYPEHIIUS, XHUIIHUYeCTBO, cuMOuo3 u ero ¢opmbl. [lapazutusm,
Koolepanus, MYTYyajus3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO,

HaxjneOHu4ecTBo).  Herpoduueckue  B3auMoaeicTBUs — (TOMHYECKHE,
dbopuueckue, dadpudeckue). 3HAUCHUE OUOTHYECKUX B3aUMOJCHCTBUIA
JUIS  CyIIECTBOBAHHMS OpraHM3MOB B cpeae obOwuranus. [IpuHImmn
KOHKYPEHTHOT'O UCKITIOUCHHSI

7.3

DKOJIOTUYECKUE  XApaKTePUCTUKU  momynsuuu.  [lomymsamust  kak
Oouonornyeckas cucrema. Ponb HEOJHOPOIHOCTH Cpenbl, (PU3nYecKux
OappepoB W OCOOGHHOCTEW OuojorMu BUJAOB B  (opMHpOBaHUU
IPOCTPAHCTBEHHOM  CTPYKTypbl momyisnuil. (OCHOBHBIE TMOKa3aTeNH
NOMYJIALIMKU: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAs W IOJOBasi CTPYKTYypa,
POXKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIHSL.
DKOJIOrMYecKasi CTpyKTypa nonysanuu. OueHKa YUCICHHOCTH MOIYJISLHH.
JlnHaMuKa TONMyJSIUMM W €€  perynus. buoThdeckuid MNOTEHIMa
nonyaauuu. MogenupoBaHue AuHaMHKW nonyisauuu. Kpusbele pocta
YUCJIEHHOCTU nonysauuu. KpuBble BbDKHMBaHUA. Perynsnus 4ncieHHOCTH
HOMYJISAIUN: posib (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIMX OT TUIOTHOCTH.
DKOJIOTUYECKHE CTpaTeruu BUJ0B (r- u K-cTparterun).

[Tonsitue 06 sxomornyueckor Huie Bumga. Mectooburanne. MHOroMepHas
Mozenb  dkosorndeckor — Humm - JIx.M.  XatumHcona.  Pa3mepsl
sKoJorudeckoil Humm. [loTeHnumanbHas 1 peajin3oBaHHAS HUIIIU.

Bun xak cucrema momynsuuil. Apeanbl BUIOB. BuIbl M UX KU3HEHHBIC
CTpaTerud. 3aKOHOMEPHOCTH TMOBEAEHUS U MUTpaluid  >KUBOTHBIX.
buonornueckre MHBa3MM 4yKEPOJHBIX BUJIOB

7.4

CoobmiectBa opranm3moB. buorneHo3 u ero crtpykrypa. CBsizu Mexmy
opraHu3MaMi B OuHOIlEHO3€. JKOCHUCTeMa KaK OTKpbITas CUCTEMa
(A.Ix. Tencnu). DyHKIMOHATHHBIC OJIOKH OPTraHW3MOB B JKOCHCTEME:
NPOJYIEHTHI, KOHCYMEHTBI, PEAyleHThl.  Tpoduueckne  ypOBHHU.
Tpodpuueckne wuenu u cetu. AOuoTHUecKHe OJIOKM  SKOCHCTEM.
[TouBbl ¥ wibl B 3K0ocucTeMax. KpyroBopoT BeHIECTB M MOTOK JHEPrUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTelM DJKOCHCTEMBL. buomacca ®  mpOIyKIHS.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, ONOMACCHI U SHEPTHH.

HanpaBnenHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB —  CYKIIECCHH.
[lepBuyHBIE W BTOPHYHBIC CYKIECCUW M WX NPUYUHBL. AHTPONOTECHHBIE
BO3JIEUCTBUA Ha cykieccuu. KnumakcHoe cooOmiectBo. buopasHoobpaszue
M TIOJTHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIIECTB.
[TpupogHbIe S5KOCUCTEMBI. AHTPOTIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA.
Arporieno3. Paznuums  MeXay ~aHTPOTIOTEHHBIMH W MPUPOTHBIMHU
HKOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dbropa u dayna. CuHaHTponuzamusi ropojickoil ¢ayHsl. buonoruueckoe
M XO3SHUCTBEHHOE 3HAYCHHWE arpodKOCHCTeM U ypOOdIKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpraHU3MOB
B DKOCHCTEMaX.

[lepeHoC SHEPruM W BEIICCTB MEXKIAY CMEXKHBIMH JKOCHUCTEMaMH.
YCTOWYMBOCTh OPraHU3MOB, TMOMYJSAIUHA M 3KOCHUCTEM B YCIOBHAX
€CTCCTBECHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI

7.5

buochepa — oOmernanerapHas o0onouyka 3emiid, TJ€ CYIIEeCTBYET
WIM CyliecTBoBajia >ku3Hb. Yuenwe B.M. Bepnauckoro o Ouocdepe.
O6nactu Omocdepsl u ee cocraB. JKuBoe BemecTBo Ouochepbl M €ro
byHKIHH.

3aKOHOMEPHOCTH cyIiecTBoBaHUs 6rocdepsl. OcobeHHOCTH OHOCchephl Kak
rIo0anpHOM  3KOCHCTeMBl. JluHaMHMueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OMOT€OXMMHYECKHE IHUKIBI (yriepoaa, a3ora).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onanbHOCTh Omochepsl. Ilonarue o OGmome. OCHOBHBIE OHWOMBI CYIIIU:
TyHJIpa, XBOWHBIE JIeCa, CMEIIaHHBbIE M IIMPOKOJIUCTBEHHBIE JIECa, CTENH,
CaBaHHBI, TyCTBHIHU, TPONUYECKHE Jieca, BbICOKOropbsa. Kimmar,
PACTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u QYHKIUS KUBBIX CHCTEM, OIEHKA UX PECYPCHOTO MOTEHIAIa
u 6nochepHbIX HyHKITHI

7.6

DKOJIOTUYECKHE KPU3UChI M UX NOpU4YuHbBL. BoszneiicTBue yenoBeka
Ha Owocdepy. 3arpsisHeHue Bo3nymHOW cpensl. OxpaHa Bo3gyxa.
3arpsizHeHHWE BOJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.
AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENBHBIN U )KUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO H KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbI
npupoibl. Kpacusie kHuru. Ocobo oxpaHsieMble TPUPOJIHBIE TEPPUTOPUU
(OOIIT).

Borannudeckue cajbl U 300J10TMYECKUE TapKU.
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OCHOBHBIC TPUHITUATIEI YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA M TIPHUPOJIBI.
ParmonansHOE€ TPHUPONOMOIB30BAaHUE M COXPAaHEHHWE OHMOIOTHYECKOTO
pazHooOpa3zust 3emiin
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