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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (nmamee - Ouosorus) Ha
YpOBHE cpenHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (periepanbHOil paboyelt mporpaMmbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TIPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepentpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
NPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA W3 DJTHX Y4YEOHBIX TIPEAMETOB JOJDKEH OBITh OpPHUCHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, SKOJIOTHEHN, ICUXOJOTUEN, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeneseT 00s13aTreabHoe (MHBAPUAaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYPUPOBAaHHME MO pas3jieliaM M TeMaM, paclpeiesieHHe Mo Kiaccam,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuaina ¢ y4EToOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTo MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HU3yYeHHUEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KWU3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeamMera
«buonorusiy B peamuzanuu  TpeboBanuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeqHero oomero oopa3zoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHie U yriayOseHue 3HaHMM oOydaroIMXcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUH W OMOJIOTUH pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT MU, FBOJIFOLIMOHHOTO YUEHHSI U SKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
OMoNOrMYeckoro  o0pa3oBaHMA B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro 00pa3zoBaHus. OCHOBY €ro COAEpkKaHMS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHUS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanuss OMOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBII M 53BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMHN OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSPHOW M KJIETOYHOM OHOJIOrMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHue o0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOIMYJIsALuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACpPKaHUU MPOTPaAMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJOTUYECKUX MPOOIIEM.



I{enb n3yueHus yueOHoro npenmMera «bronorus» Ha yriyOJa€HHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIONb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMHU HMHTEpECa K OMpeAeN€HHOM o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4e0HOT0 3aBeIeHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JloctmxkeHnne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yIIyOIE€HHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIETYIOIINX 3a1a4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUpa; O
CTPOEHMM, MHOT000pa3MM U OCOOEHHOCTSIX OHOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEJICKUMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu u B mpupoae (HaOmoAeHue, H3MEpEeHHe,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-)KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodriiakTUKA WHGEKITMOHHBIX 3a00JIeBaHMI, TIpaBUiIa MOBEJCHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Y 00YyYAOIIMXCSI UHTEJUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOACIUPOBAHUSI OMOIOTUYECKHUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXalmux Jojael  (cobmomenuss wMep mnpoduimaktuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOy4YarOIIMMUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYHIIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJEp)KaHUs M HaMpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIEI0BATENHCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE W TOWCKOBBIE HAyYHbIE WCCICIOBAHHUS B
OHOJIOTHN.

3HaueHue OMOJOTUN B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTnueckuit), OmochepHbiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydeHne XKUBBIX cUCTeM. Meroasl Omosormdeckord Hayku. HaGmromeHwe,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosiornmueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOMN
npuponb», «CTpoeHHe MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pPa3IMyYHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEry/siquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMUWHOKUCIIOTHBIN cocTaB 0elnKkoB. CTpyKTyphl O€JIKOBOM MOJeKyybl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukarus  Oenakos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO0mwmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel. I'uapodunsHo-TUApOdOOHEBIE cBOMcTBa. Knaccudukarus aumumos.
Tpurnmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE M OMOPU3NYECKUE HUCCIIEIOBAaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYypbl OuoMoiekyl. Mooeruposanue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[uarpammel:  «Pacripenenenne XUMHUYECKMX JJIEMEHTOB B HEKHBOU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BoAbl», «BemecTtsa B cocraBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYJ
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  paGora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHyecKass M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokapuoTHieckoil kieTku. KinerouHas crenka 6akTepuil u apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapHUOTHYECKOU KJIETKH.
[Tna3maTtuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYECKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Murornasma. [{utozons. Lurockener. [IBuxenue nuroruiazmbel. OpraHouabl
kietkn. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbau, JM30COMBI, UX CTpoeHUE W (yHKUHMH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyMm. CekperopHas ¢yHkiusa anmnaparta ['onsmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosnn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN M 1actun. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIMIMX  DYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue u (PyHKIIMU HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CrTpoeHwe U JBWIKEHUE JKTYTHKOB U pecHUYeK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHslii OenkoBbld MaTpuKkc. IIpocTpaHCTBEHHOE pacHoNOXKEHUE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHSI KIETOK pa3IMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIA3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckass padora  «l3ydyeHue  [OBWKEHHS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMUWISILIMSL ¥ TUCCUMIIISALINAS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y baxmepui. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuuHbIX (HAaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHbBIE
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKuclIeHHE, WIH KIETOYHOE JbIxaHue. Pojib MUTOXOHApPUI B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
bocdopmiupoBanue. Iuepeus memodpanHo2o epaduenma npomonos. Cunme3



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BelleCTB nepea aHadpOoOHBIM. DPHEeKTHUBHOCTh IHEPTETUUECKOTO 0OMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenkay, «CtpoeHue pepmMeHTa», «XEeMOCUHTESY.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTopuass paGora «/3yueHue  KaTaIUTUYECKOM  aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pacIICIUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. Haciiencreennasi uHgopmManus U peaju3anus eé B KIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIIIEIBLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUoI02UuYecKux oanHolx. Hanomexuonoeuu 6 ouonocuu u meouyue.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Konbnos, . Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3nanue MOJIeId BUPYCay.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHICCKUN ) IEPHOIBI HHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIeTKU. [IporpamMmmupyemasi KieTOUYHas
rubesnp — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu Kiemox. «L{ugpposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopnasi pab6ora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOCHUS WM IKUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoloHWAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena oprann3moB. Kapkac pacrenmii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pacTeHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNuIIEBapeHue. IIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxxHoe nbixanue. /[pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius nqpixanus. JpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOLMOHHbBIC
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOTHl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTENIBHON cUCTEMaMu. Boijienenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (PyHKIIMOHHMpPOBAHUE
Hedpona. OOpazoBaHre MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa mnacCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUABIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mMMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTp ¥ peryianuss 'y OpraHu3MoB. PazgpaxuMocTs y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte wu perymsamus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBIL. [IefiCTBHE TOPMOHOB.
B3anumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cUCTEMa», «IHIAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbD,
«AMMmyHUTETY, «KumiegynonojocTHLICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIIMH IOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHWE, CHOPYJISALUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. KpoccnHrosep. buonornyeckuii cmMpiCi
M€i03a M TIOJOBOro mporecca. Melo3 W ero MecTo B KM3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y JKUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunupoeannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinus). 3akiaaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHnanbHbId nepuox. llpsimoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoliormyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesoBeka. CTaguu nmocTaMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHHU.

MexaHu3MBI pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaMu

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

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIAMHIOMOHAIbB», «Pa3MHOMXEHHE JBIIICHBI»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3oua», «OCHOBHBIE CTaguu OHTOreHe3ayn, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTel», <« JKW3HEHHbII 1UKI Mxa», <OKU3HEHHBIH  LUKI
NAITOPOTHUKA», «’KM3HEHHBIN [IUKII COCHBD».

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MUKpOIpenaparax.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKM Kak Hayku. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJJielbHbIE TE€HBI, AJIbTEPHATUBHBbIC MPU3HAKH, JOMUHAHTHBIM W PELIECCUBHBIM
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHA.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopuass paGora «JIpozoduna Kak OOBEKT TEHETHUYECKHX

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

eAMHO00pa3usi ruOpUI0B repBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIECIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBAaHMUS  NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJIEIOBAHUE T[C€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucreMa. [iienoTponuss — MHOXKECTBEHHOE IEWCTBUE
reHa. MHOXECTBEHHbIN aiienu3M. B3anmoaeincTBue HeEauIeIbHbIX TI'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3MbI B3aUMOJICHCTBUSI «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HaCJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOB.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JEMOHCTpPAllUM CLETUICHHOTO HAcJeIOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas pabGora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanonHas HU3MEHUYMBOCTh. Poib cpeasl B popMUpPOBaAHUU
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOUHATUBHAS, MYTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTranmoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKHX pSAJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U ONUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XUBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

I[IpakTuyeckas padora «Mytanuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacneacTBeHHbie 3a00sieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HayeHUEe MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMoHCTpanumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesoBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUi. PoJp cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBoctH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBI H
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PanmnanMoHHbI 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTallMi Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosmydenust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJIbTYp. H3yuenue, coxpaneHue u  ynpaegieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTteHuit», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHYUBOCTW,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3ydeHne copTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJIOTHS

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIOT U BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnyeckas TruOpuau3anuss W COMaTHYECKUN
smMOpuoreHe3. lcnosnb30BaHME TalIOWJOB B CEJNEKUMU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DPA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPUHU.
DKOJIOrM4eCKHE U ATUUECKHUE TPOOJIEMbI T€HHOW NHKEHEPUU.

Menununckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [11{P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUsl KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHus KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutener OPBU, ycTaHOBIieHHME MOJIEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHass nHKeHepUs», «I €HHass HHXEHEPUSD.

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
Oonosioruu

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1He CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYUMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorud. 3HauYeHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlectonma xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (popmupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxoaku Y. Jlapsunay, «DopMbl 60pbrObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHas eAuHuLa 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisauuid. M3menenue
reHooH/a TOMYJSUHUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOPHI (IBKMIKYIIME CHUJIBI) HBONIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHble
HEHAIIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B nomyisauusx. Oddexr
OCHOBatesl. JIpgexm Oymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo20
pasnoobpasus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HampaBisiomuil Qgakrop 3Boiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLMUU.
Bo3HUKHOBEHHE  MpUCNOCOOJEHU y  Oopranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3mMoB: Mopdoaorunyeckue,
¢uznonornueckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIo0COObI BHJI000pa30BaHMS: ajuIonaTpuyecKoe (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rudpuau3anus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp sBomronmoHHO#l OuWonormu B pa3paboTKe HAyYHBIX METOJOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumplt 1 cxeMbl: «MyTaliOHHasE HM3MEHYMBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «JBuxyiume
CWJIBl HBOJIIOIUNY, «IKOJOTHYecKass M30JAUs MONYJIAlui ceBaHCKOU (openny,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U )KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «lIpucrnocoONEHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoiHukn», «CTpyKTypa BuAa B
npuposie», «Crocodsl Buao0OpazoBaHus», «leorpapuueckoe BUI000pa3oBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PA30BAHHUE BHUJIOB CHUHUID),
«ITomunnonasl pacteHuin», «KanycTHo-peeuHblil rTuOpUI.

O6opynoBanue: repOapyuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlabGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOuMs U €€ pe3yabTaThbl

Metonbl  HM3ydeHHs MaKpOl’BOMIOLMHU. [laJeoHTOIOrMYecKne MeTOJbl
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bumsi-
SHAEMUKHU U PEJIUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIOLMH. ['€HeTnueckue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJONUU. [Ipunyun cmensvl QyHKYUL.
HeoOpatumocTs 3BomonMH. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punmodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BewiecTB W3 Heoprannueckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoanepBaTHas rumorteza A. .
Onapuna, TunoTe3a nepBuyHoro OyiasoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnmu u Meronpl €€ wu3ydyeHusa. Mckomaemble OpraHM4YecKue
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOIMKU KUBOTHOrO Mupa. OCHOBHBIE apoMOpPGO3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun ximoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIEHHE M pacUBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHHE: €T0 YCIOBUS U BIMSIHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUsI — 3KOJOTMYECKHE KPU3UCHI mpouuioro. [Tpuunnasl u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
oco0enHoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiumannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xonnelin, I'. Ménnep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBOMIOLMW»,  «l €OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHMYecKo 3BONMIOLUNY, «Cxema 00pa30BaHUSl IYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbiey,
«Ilnockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXeucKkou spey», «Pa3BuTHe KU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHass padora «MoaenuMpoBaHHE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOTE€HHOTO CUHTE3a OPraHUYECKUX COCTMHEHUM B
NEepBUYHOM aTMOchepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUH. METO/IbI aHTPOTOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPHUHU.

Cxo0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusl 4elaoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHolieHHue OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMHM AHTPOIOTeHe3a. PaHHME dYenoBeKOoOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YemoBek TrelmenvOeprckuii  — 00mMMIA  TIPEOK
HEAHJEPTATBbCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TasleoreneTrka u najieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanuoHHbI npouecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
(bU3HONOTHIO YeTIOBEKa.

MexaucuMiuinHapHable  MeToJabl B (usnueckol  (OMOJIOTHYECKOH)
aHTPOIOJIOTUM.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX MNOMyJsiUui. bruocounuanbHble HCCIIEOBAaHUS MPUPOAbI YETOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBD), «CKeNneT ueloBeKa U CKeJeT IIMMITaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIIMNY, «/lenncoBckuil yenosek» «Heanaepransup», « KpomManboOHIEBD,
«IIpenku yenoBekay, « ITanbl SBOTIOLNN YEIO0BEKa», «Pachl 4ETOBEKa.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoI0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amaun
sK0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIHN, peTHOHATBHBIN U TJI00ATbHBIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHast padora «3yuenue METOJ0B AKOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea 00MTAHUSA

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckui ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHambpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojaJiep >KaHuo BojgHOro Oananca. Knaccudukamus pacTeHUH MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX CpeAax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OHOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HU.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aMO/IECCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpeje
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€nnoKpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DH3MONOrHYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoB», «buosiormyeckre puUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepeld, repOapuu
pacTeHull, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpelax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUYECKUX B3AUMOJEHCTBUSIX.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJISUMU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U e€ peryysiiusa. buoTudeckuil moTeHIMaT MOMYJISIHY.
MopenupoBaHnue qTuHaMUKU nomyiasiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKkomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pasmepsl skonormyeckou
Huy. [loTeHnnanbpHas U peanTu30BaHHAs HULLIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTerun. JKOJIOTUUECKAE SIKBUBAIICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3xonorudueckor Humu /. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUI, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Oxocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIE  TIOKa3aTelIM  JKOCHCTEMBbL. buomacca ©W  NPOIYKIUA.
DKOJIOTUYECKHE MUPAMUIBI UrCcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOcUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOp, 1€C08, Cmenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr u  cxembl:  «CTpykTypa  OHMoueHO3a»,  «DKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIC
IpynIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BEHIECTB B IKOCHCTEME,
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TTUPAMHUIA THCEI,
«IKonorudeckas mupamuaa OMOMacChl», «IKOJIOTHYECKass MUpaMUa SHEPTHNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uyydelia NTUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypoo3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHsSI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHbIE OMOMBI CYIIM:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIC U IIIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BLICOKOTOPhs. KiMMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHI[UANa U
onochepHbIX PYHKIIUM.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Bojabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «Kiaumatudyeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0ias cpeaa

OKOJIOTUYECKUE KPHU3UCBl W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUECTBA W IPUPOJIBI.
PanronanbHO€  MPUPOJOMNONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBbHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTtrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanouvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu no  CcocmoAHUIl0 OMOENbHbIX U008 U Ikocucmem. (OcCHOBbL



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUs — SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJKHBI OTPa’XaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPACHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO TIIO3WIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOUN JAEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH MEPE.
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHMMAHHUS 3HAYCHUST OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX LIEHHOCTEW POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUHM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O MU CamMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HMCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUsS TpU pEelIeHUd NpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpejle, YMEHHE IPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKATUBHOM M COIMATBHON
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CcrneuuPuKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBWJIM3ALUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAJIbHOMY
MCIIOJb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpPyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPa U MPOUCXOJANINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYaIHSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAyYHbIE MOHATHUS, OTPaKaoIINe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJIONEHHE, HW3MEpPEHUE, SKCHEPUMEHT U  JIpyrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMATBHOH KOMIICTCHIIMM OOYYaroIIUXCs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHBIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITCIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, 000OIICHHS ), PAaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCIATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS SISl 00BsICHEHUS ()aKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMCHSTH CXEMHO-MO/IETbLHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PELICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMauu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKoM HMHPOpMalME: MNPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJHEHUS MpearaeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBHS PU PEIICHUH Y4eOHOMU 3a/1au;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEU C TMO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSAAMM:

1) caMmoopraHnu3anms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAax IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUIAaH pEIICHHs TNpoOJemMbl € y4€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO UX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX I[P aHAIM3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIE€HHOM ypOBHE OpPUEHTHUPOBAHBI Ha oOecreyeHue
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaKkKe B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  palMoOHaIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopust T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocoMHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAacCTEHUM),  3aKOHBI
(eaHOOOpa3Usi TOTOMKOB TEPBOrO TMOKOJICHMS, PACIIEIUICHHS, YACTOTHl TaMerT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzgensa, TOMOJOTHYECKUX pPAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpraHOWJIAMHU KIETKA H HX
(GYHKIUSMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISIBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYS I1€Jb KCCIEIOBAHUS, AHAIU3UPOBATH TOJYyUYCHHbIE
pE3yNbTATHI U IeNIaTh BHIBOBL;

YyMEHHE YyYacTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHWYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccruoHanbHOU
JEATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHHMS B  OPTaHU3AIUSAX  CPEIHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
KJacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOIOTrHUYECKHE TEOPHH
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIuOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['unGepra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHHE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/JIE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouochepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO u CUMIIaTPUYECKOTO
BUJ1000pa30BaHUsl, BIUSIHUS ABMKYIIIUX CHJI DBOJIFOIMU HA T€HO(OHI MOMYJIAINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHus, YepeIOBaHuUsl HaNpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBaTh B3aWMOCBS3M MEXKAY IMPOLECCAMU HBOJIOLNH,
JBIDKYIIMMHA CHJIAMH aHTPOINOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U Cpebl OOUTAHNUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISIBISTH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPATh HX OKCICPUMEHTAIBHBIMH
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIoco0ax MpenoTBpallleHus
r100albHBIX U3MEHEHU B Onocdepe;

YMEHHUE OCYILECTBISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIsITh I103HABAaTEIbHBIA MHTEpPEC, HANpaBJICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbIe
Ne i/ P Konrpoububle IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus xak Hayka 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuorexa [JOK
2 JKHBBIC CHCTEMEI 1 HX H3YHCHHE 2 https://m.eds00.ru/863e6122
bubmuoreka [JOK
3 buosorust knetiH 2 05 https://m.eds00.ru/863e6564
bu6mmoreka [JOK
4 XuMH4ecKasi OpraHu3aIys KICTKH 10 0,5 1 httos://m.edsoo.ru/863e674e
bu6mmoreka [IOK
° CTPOCHHE W pyHKUHH KICTKH 8 0.5 2 https://m.eds00.ru/863e6e88
6 OOMeH BelecTB U MpEeBpaIICHUE YSHEPTHH B 9 1 bubnuoteka [JOK
KJIETKE https://m.eds00.ru/863e766¢
Hacnencteennas uagopmanus u bubmorera [JOK
7 ATYRATS &F B KIETK 9 0,5 0.5 https://m.edso00.ru/863e81b6
peATM3aIITL €€ eTKe https://m.edso0.ru/863e831e
N bubmuorexa [JOK
8 JKHSHCHHBIH LMK KICTKA 6 0.5 . https://m.edsoo.ru/863e7dc4
bu6mmoreka [JOK
9 Ctpoenue u GyHKINH OpraHU3MOB 17 0,5 1.5 https://m.eds00.ru/863e81b6
10 Pa3mMHOXeHHE 1 pa3BUTHE OPTaHU3MOB 8 0,5 15 E;f;;;f{;i?ﬁg 6308436



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'enernka — Hayka 0 HaCIEACTBEHHOCTH U bubmmorexa [IOK
11 2 0.5
W3MEHYHUBOCTH OPTraHU3MOB https://m.edso00.ru/863e8612
bubmuoreka [JOK
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0,5 1 httos://m.edsoo.ru/863¢8878
bubmuoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0,5 1 https:/m.edsoo.ru/863e8efe
bubmuoreka [JOK
14 Penrerika senonexa 3 05 https://m.eds00.ru/863e8c60
bubmuorexa [JOK
15 (Cenekuis OprauH3MOoB 4 1 https://m.edso00.ru/863e9214
bubmuorexa [JOK
16 broTrexHoIOrMsA U CHHTETHYECKast OMOJIOTHS 4 0,5 https://m.eds00.ru/863e9336
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4,5 13



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne o/ P Kounrpouabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3apoxaCHUE M Pa3BUTHE YBOFOIIMOHHBIX 4 bu6mmoreka [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/863ea20e
. bubnuorexa [JOK
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 0,5 2 httos://m.edsoo.ru/863e9cle
N bubmuorexa [JOK
3 MakpoaBosronus U e€ pe3yabTaThl 6 0,5 httos://m.edsoo.ru/863e9cle
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 05 15 bubnuorexa [JOK
3emie ’ ' https://m.edsoo.ru/863ea5a6
bu6mmorexa [IOK
5 [IpoucxoxaeHne yeaoBeKka — aHTPOMOTeHE3 10 0,5 1 https://m.edsoo.ru/863eac2c
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHu3MOB U HaJOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmmorexa [TOK
p . 71ob . ' https://m.edsoo.ru/863eafec
C OKpYy’Karolei cpeaon
bu6mmorexa [IOK
7 Opranusmel U cpeia 0OuTaHus 9 0,5 15 https://m.edsoo.ru/863eb348
. bubmuorexa [JOK
8 DKOJIOTUS BUJIOB U TOIMYJISAUN 9 0,5 0.5 httos://m.edsoo.ru/863ebbse
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 05 bu6mmorexa [JOK
CHCTEMBI ’ ' https://m.eds00.ru/863ebb5e
bu6mmorexa [IOK
10 b - 6 0,5
MOC(epa — IMI00ATLHAT SKOCHCTEMA ’ https://m.edsoo.ru/863ebb5e
11 YenoBek u OKpykaromias cpeaa 6 0,5 bu6mmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

12

PesepBHOE Bpems

https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

4,5

7.5



https://m.edsoo.ru/863eba1e




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosnun4yectBo 4yacos
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka KonrTpoabsubie  IIpakTuueckue
n/n Bcero u3yyeHHusi oOpa3oBaTeibHbIE pecypchl
padoThI padoThI
Buronorust kak KOMITJIEKCHAs
1 HayKa U KaK 4acTb COBPEMEHHOI0 1 1 Henens bubmorexa LHOK
K p https://m.edsoo.ru/7f41¢c292
o01mecTBa
. bu6mmoreka [IOK
2 Xussie cucre CBOHCTBa 1 1
HIBBIE CHCTENDT H X CEOUCTE HeACTH https://m.edsoo.ru/7f41c292
YpoBHEBas opranu3aius KUBbIX bubnmnoreka HOK
3 1 1 nenenst
CUCTEM https://m.eds00.ru/863e6e88
HcTopust OTKpBITHS U U3Y4YEHHUS bubmuoreka [JOK
4 1 2 Henens
kieTku. Knerounas reopus https://m.eds00.ru/863e6e88
Mertoasl MOJIEKYIIIPHON 1
KJICTOYHO} OMOJIOTHH.
ITpakTryeckas pabora
«M3yueHne MeTo10B KJIETOYHOU bubmuoreka [JOK
5 1 0.5 2 Henens
6uosioruu (xpomarorpadus, https://m.eds00.ru/863e6122
anexTpodopes,
muddepennmanbaoe
uentpudyruponanue, [1LP)»
bu6nuoreka [IOK
6 X i 1 2
VIMITCCIGHIT CoCTap KeTiH HeAeTH https://m.edso00.ru/863e674e
MuHepanbHble BENIECTBA KIETKH, bubmmoreka [JOK
7 1 3 Henmens
WX OMOJIOTHYECKAS POJIh https://m.edso0.ru/863e6122
8 Oprannueckue BenIecTBa KJIETKU 1 0.5 3 Henens bu6nuoreka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6122

— Oenku. JlaboparopHas pabora
«O0HapyxeHHue OEIIKOB C
MTOMOIIbIO0 KAYECTBEHHBIX
peaKkuuii»

https://m.edsoo0.ru/863e674e

9 CaoiicTBa, Knaccuduxanus u 3 Hexens bu6nuoreka [IOK
byHKIIMN OEITKOB A https://m.eds00.ru/863e6b72
OpraHuueckue BEIecTBa KICTKH bu6nuoreka [IOK

10 4 genens
— YTJIEBO/JIbI https://m.edso0.ru/863e6870
Opranuueckue BeIecTBa KJIETKU bubmuorexa [HOK

11 0.5 4
— JIMTIU B HeAs https://m.edso0.ru/863e6b72
Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopnas pabora

12 «HccaegoBanne HyKICHHOBBIX 0.5 4 menens bubnmorexa [IOK

o YK ' A https://m.edso00.ru/863e6d5c
KHCJIOT, BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTAaHHU3MOBY
CrpocHue u ki ATO.
13 JITp ue H H(EZZIHHT ngochats 5 Henenst bubmorexa HOK
24 Y AP https://m.edso0.ru/863e6d5¢c
(HT®)
https://www.yaklass.ru/p/biologia/5-
CexBenupoBanue JIHK. Meroasl klass/chto-izuchaet-biologiia-
14 IeHOMHKH, TPAHCKPUIITOMHKH, 5 Hememns 13701/napravleniia-biologicheskoi-
nauki-13452
MIPOTEOMUKHU
https://ru.ruwiki.ru/wiki

15 Metoapl CTPYKTYpPHOUM OHOTIOTHH 5 Henens
THIBI KITETOK. bu6nuoreka [IOK

16 6 menens
[IpokapuoTnyeckas KieTka https://m.edso0o.ru/863e6e88

17 CrpoeHne 3ykapuoTHYECKOM 0.5 6 Henens bubmmoteka [JOK



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://ru.ruwiki.ru/wiki
https://m.edsoo.ru/863e6e88

knetku. [Ipaktuyeckas padora
«M3yueHue CBOMCTB KJIECTOYHOM
MeMOpaHbI»

https://m.edso0.ru/863e6ff0
https://m.edsoo0.ru/863e716¢

https://ru.ruwiki.ru/wiki

18 [ToBepXHOCTHBIN anmapar KJISTKH 0,5 6 Hemens
OnHoMeMOpaHHbIE OpraHOW/IbI https://www.yaklass.ru/p/biologia/5-
kietku. IIpakTuueckas pabora klass/ chto-izucha}gt-bi_oloqi_ia- _
19 «VI3yueHue ABIKeHHs 05 7nenens  13701/napravieniia-biologicheskoi-
nauki-13452
LUTOIIa3MBI B PACTHTEIIBHBIX
KJIETKaX)
ITostyaBTOHOMHBIE OpPTaHOM/IbI ] ]
Y ' P https://www.yaklass.ru/p/biologia/5-
IUICTIH: MUTOXOH/PHH, klass/chto-izuchaet-biologiia-
20 nnactuzpl. Jlaboparopuas padora 05 7 Hemens 13701/napravleniia-biologicheskoi-
«HccnenoBaHue IIa3MoiIn3a u nauki-13452
JIETIIIa3MOJIHM3a B PACTUTENIbHBIX
KJIETKaX»
HeMeMGpaHHbIe OPraHOUIbI https://ru.ruwiki.ru/wiki
21 7 Henens
KJIETKH
https://ru.ruwiki.ru/wiki
22 CrpoeHue U QyHKIMHU s7Ipa 8 Henens
CpaBHUTEIIbHAS XapaKTePUCTHKA
bu6nuoreka [IOK
KJIETOK dyKapuoT. JlabopaTopHas
23 aB0Ta «VI3VIeHIE CTDOCHIS 0.5 8 nenmens https://m.eds00.ru/863e6ff0
p sy p https://m.edso0.ru/863e716¢
KJIETOK Pa3JINIHBIX OPTaHU3MOBY
ACCUMMITAINS U TUCCUMUIIALIHAS
— JIBE CTOPOHBI META0OJIM3MA. b K
24 I p 8 e noaunoreka 11O

Turmsl oOMeHa BEeCTs.
JlabGopaTopHas pabota

https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://ru.ruwiki.ru/wiki
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://ru.ruwiki.ru/wiki
https://ru.ruwiki.ru/wiki
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

«M3ydeHne KaTaIuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIasbl WIn
KaTaJia3bl)»

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTtabosm3ma. JlaboparopHas
pabota «3yuyenue

bubnnoreka IIOK

25 0.5 9 Heze
(hepMEHTATUBHOTO PaCIICTUICHHS HEAS https://m.edsoo.ru/863e6b72
MEPOKCHUJIa BOJIOPO/IA B
PaCTHTEIBHBIX U )KHBOTHBIX
KIIETKAX)
26 benku-akTuBaTophl v OENKU- 9 Hexens bubnuotexa [HOK
UHTUOUTOPBI A https://m.eds00.ru/863e6b72
97 ABTOTpOGHBINH TUII OOMEHa 9 Hexens bubnmnorexka HOK
BEIIECTB A https://m.edso0.ru/863e7c98
bu6nuoreka [IOK
28 doTocuHTE3 10
TOCHHT HeAST https://m.eds00.ru/863e7c98
XemocuHTtes. JJaboparopHas Bu6 OK
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 10 nenens htIi[Isz'I/I;IrzT:cIj(:)?ru 186367c08
(OTOCHHTE3a N XEMOCHHTE3A» T '
AHa’poOHBIe OpraHu3Mbl. Bubl
30 6poskenus. JlaGopatopHas paboTa 10 Hoxens https://ru.ruwiki.ru/wiki
«CpaBHEHHE ITPOLIECCOB
OpOKEHUS U JIBIXaHUSDY
31 A>poGHbIe OpraHU3Mbl. DTambl 11 Henens https://ru.ruwiki.ru/wiki
SHEPTEeTUYECKOro OOMeHa
32 DHeprus MEMOPaHHOTO 11 nenens  Dtps://ru.ruwiki.ru/wiki



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://ru.ruwiki.ru/wiki
https://ru.ruwiki.ru/wiki
https://ru.ruwiki.ru/wiki

rpagueHTa npotoHoB. CuHTE3
AT®: pabora nmporonHont ATO-
CUHTA3bI

33 Peakumu matpuyHoro cuHTE3a 11 uenenst bubsmorexa [IOK
HHH MaTp https://m.eds00.ru/863e796e
Tpanckpunus — MaTpU4HbII bubmmoreka [IOK
34 12
cunte3 PHK HEACTH https://m.eds00.ru/863e796e
bubmuorexa [JOK
35 T ¢ 0,5 12
PATCIALIA 1 €6 STatbl HEACTH https://m.eds00.ru/863e796e
Koauposatue aMUHOKHCIIOT. https://ru.ruwiki.ru/wiki
36 Posb pubocom B OuocuHTe3e 12 wenens
Oeclka
37 OpraHu3aLus reHoma y 13 Henems https://ru.ruwiki.ru/wiki
MIPOKAPUOT U DYKAPUOT
https://www.yaklass.ru/p/biologia/5-
38 MoeKyIIpHbIE MEXaHH3MbI 3 klass/chto-izuchaet-biologiia-
13 Hene iia-bi i i-
KCTIPECCHHU TeHOB Y SyKapHOT ACTI 1370_1/napravlen||a biologicheskoi
nauki-13452
Bupycel — BHEKIIETOUHBIE
39 (OpMBI )KHU3HU U OOJTUTraTHBIE 05 13 nenes bu6mmoreka [JOK
napasutsl. [Ipaktuueckas pabora https://m.edso0.ru/863e7540
«Co3/1anue MoJIeH BUPYyCa»
https://www.yaklass.ru/p/biologia/5-
40 BupycHble 3a60/1eBaHNs klass/chto-izuchaet-biologiia-
14 wene iia_hi i i
4eOBEKA, KUBOTHBIX, PACTEHHT Henes 1370_1/napravlen||a-b|olothesk0|-
nauki-13452
41 HaHoTexHoyoruu B OMOJIOTHN 1 14 senens bubnuotexa [JOK

MCOUIINHE

https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://ru.ruwiki.ru/wiki
https://ru.ruwiki.ru/wiki
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
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https://www.yaklass.ru/p/biologia/5-

klass/chto-izuchaet-biologiia-

42 JKM3HEHHBIN LUK KICTKA 14 menens  13701/napravleniia-biologicheskoi-
nauki-13452
43 Martpuunsiii cunres JJHK 15 nenens  Dtps://ru.ruwiki.ru/wiki
Xpomocomsi. JlaboparopHas https://ru.ruwiki.ru/wiki
44 pabota «/3y4eHHe XpOMOCOM Ha 0.5 15 nenmens
TOTOBBIX MUKPOIIpEIapaTax»
45 JleneHne KIETKH — MUTO3 15 mepens | NEtps://ru.ruwiki.ru/wiki
Tune! knerok. Kapuokunes u https://www.yaklass.ru/p/biologia/5-
IIUTOKHUHES3. HaﬁopaTopHa;{ klass/chto-izuchaet-biologiia-
46 pabora «HabmroeHne MuTo3a B 0.5 16 nemens | 13701/napravieniia-biologicheskoi-
nauki-13452
KJIETKAaX KOHYMKA KOPEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
https://www.yaklass.ru/p/biologia/5-
47 Perysmus ;kM3HEHHOTO IUKJIa 05 16 klass/chto-izuchaet-biologiia-
KIIETOK ' HCICIA 1370_1/napravlen||a—b|oloqwhesk0|—
nauki-13452
48 OpranusM Kak eIMHOE LEI0e 16 megenss | ttps://ru.ruwiki.ru/wiki
Txanu pacrennii. Jlabopatopras https://ru.ruwiki.ru/wiki
49 pabota «M3ydyenue TkaHei 0.5 17 nenens
pacTeHui)
TkaHH JKUBOTHBIX 1 HENOBEKa. https://ru.ruwiki.ru/wiki
50 JlaGopatopHnas pabora 0.5 17 nenens
«3yueHne TKaHEeN KUBOTHBIX»
Oprabi. CHCTEMBI OPraHOB. https://www.yaklass.ru/p/biologia/5-
51 0.5 17 nepenss | klass/chto-izuchaet-biologiia-

JlaGopaTopHas pabota

13701/napravleniia-biologicheskoi-
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«M3yueHne opraHoB LIBETKOBOT'O
pacTeHus»

nauki-13452

https://www.yaklass.ru/p/biologia/5-

klass/chto-izuchaet-biologiia-

52 Omnopa Tesa OpraHu3MOB 18 menmenst  13701/napravleniia-biologicheskoi-
nauki-13452

53 JBHIKEHHME OPTaHM3MOB 18 nepens | NUpS//ru.ruwiki.ru/wiki

54 [IuTanue OpraHu3MoB 18 memenss | Nttps://ru.ruwiki.ru/wiki

[nTanue no3BOHOYHbBIX https://ru.ruwiki.ru/wiki
55 KUBOTHBIX. [InieBapuTenpHas 19 Henens
CHCTEMA YEJI0BEKA
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

56 JIpIxaHue OpraHu3MoB 19 Henensa 13701/napravleniia-biologicheskoi-
nauki-13452
https://www.yaklass.ru/p/biologia/5-

JIbIXaHHE TO3BOHOYHBIX klass/chto-izuchaet-biologiia-
S7 KHBOTHBIX H YeTOBEKA 19 Henens 13701/napravleniia-biologicheskoi-
nauki-13452
T https://ru.ruwiki.ru/wiki
58 PaHCIIOPT BEIIECTB Y 20 nestens
OpraHn3MOB
Kposenochas cucrema https://ru.ruwiki.ru/wiki
59 MO3BOHOYHBIX JKUBOTHBIX U 20 menens
YyeJIoBeKa
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
60 Brinenenune y opranuzmos 20 mezenst  13701/napravleniia-biologicheskoi-

nauki-13452
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https://www.yaklass.ru/p/biologia/5-

klass/chto-izuchaet-biologiia-

61 3amuTa y OpraHu3smMoB 21 menenst  13701/napravleniia-biologicheskoi-
nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

62 VImmyHHas cucTema desnoseka 21l menens  13701/napravleniia-biologicheskoi-
nauki-13452
https://www.yaklass.ru/p/biologia/5-

63 Pa3apakuMOCTh U PErysIsnus y ’1 klass/chto-izuchqgt-bi_oloqi_ia— _

OpraHH3MOB HEACIA 1370_1/napravlen||a-b|olothesk0|-
nauki-13452
r https://www.yaklass.ru/p/biologia/5-
yMOpaJIbHas peryJIus 1 klass/chto-izuchaet-biologiia-

64 SHJIOKPUHHAS CUCTEMa YKMBOTHBIX 0,5 22 menens  13701/napravleniia-biologicheskoi-

U YeJIoBeKa nauki-13452

DOpMbI Pa3MHOKCHHUS https://ru.ruwiki.ru/wiki
65 22 Henend

OpraHHU3MOB

https://ru.ruwiki.ru/wiki
66 [TosioBOC pa3MHOKEHNE 22 uenenst
67 Metios 23 Henend Bubmiorexa LIOK
https://m.edsoo.ru/863e7f4a

I"ameTorenes. OOpa3zoBanue u

paSBI/ITI/Ie ITOJIOBBIX KJICTOK.

JlaGoparopHas padora
68 paTopHas paboT 05 23 Henens bu6mmoreka [JOK

«M3y4eHne cTpoeHUs OJIOBBIX
KJIETOK Ha FTOTOBBIX
MHUKpOIpenaparax»

https://m.edso00.ru/863e81b6
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NunuBunyanbHOE pa3BUTHE

bu6nuoreka [IOK

69 0,5 23 Henens
OpraHu3MOB — OHTOT'€HE3 A https://m.eds00.ru/863e8436
3aKsaKa OpraHoB U TKaHeil u3 https://ru.ruwiki.ru/wiki
70 24 wenens
3apOJIBIIIEBHIX TUCTKOB
PocT u pa3ButHe )XHUBOTHBIX.
Jlabopatopras pabora https://ru.ruwiki.ru/wiki
71 «BbIsBICHUE TPU3HAKOB 0.5 24 wenens
CXOZCTBA 3apObIIIeH
MTO3BOHOYHBIX KHUBOTHBIX)
PasmHOkeHuE u pa3BuTHe
pactennii. JlaboparopHas pabota bubnmnoreka HOK
72 «CTpOoeHHEe OPraHoB 0.5 24 wenens https://m.edso0.ru/863e81b6
Pa3MHOXEHHUSI BBICIITUX https://m.edsoo.ru/863e831e
pacTeHui)
Hcropus cranoBieHus u bubnmnorexka HOK
73 25 uenens
pa3BUTHS T€HETUKU KaK HAYKH https://m.eds00.ru/863e86f2
OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. Jlaboparopuas pabora bubnmnoreka [JOK
74 0.5 25 uenens
«/po3oduna kak 00BEKT https://m.edsoo.ru/863e8878
Te€HETHUECKUX UCCIICTOBAHUI
3aKOHOMEPHOCTH HACTIEI0BaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas bubmmoreka [JOK
75 " 0.5 25 nenens
pabora "M3ydeHue pe3ynbpTaToB https://m.eds00.ru/863e8878
MOHOTHOPHUIHOTO CKPEIINBAHUS
y npo3o¢uier"
[{MTOJIOHYECKIE OCHOBBI https://ru.ruwiki.ru/wiki
76 26 Hemens

MOHOTHOPHUHOTO CKPEIIMBAHUS
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AHanuzupyloniee CKpenuBaHme.

https://ru.ruwiki.ru/wiki

77 26 Hepnens
Hemnonnoe nomunupoBaHue
JluruOpuHOE CKpEIIBaHUE.
[IpakTrueckas pabota
78 «M3yuenue pe3yiabrTaToB 0.5 26 Hepnens Bubmaorexa ITOK
Y1 pesy ' A https://m.eds00.ru/863e89a4
JTUTUOPUTHOTO CKPEITUBAHUS Y
Ip0o30(HITBD)
LluTonornyeckre OCHOBEI bu6mmoteka [IOK
79 27 Henens
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/863e8c60
80 CuemieHHOe HaclaeJOBaHue 97 Here bubnnoreka IIOK
H JIS1
IIPU3HAKOB A https://m.eds00.ru/863e8c60
81 XpOMOCOMHasI TEOpUsI 05 27 Hexens bubnmnoreka HOK
HaCJICICTBEHHOCTH https://m.edsoo.ru/863e8efe
82 TeHEeTHKA MONa 28 mepens | ttps://ru.ruwiki.ru/wiki
83 ['€HOTHII KaK IeJIOCTHAs CUCTEMA 28 memenss | NERS://ru.ruwiki.ru/wiki
I'eneT4eCcKUil KOHTPOIIb N N
84 Pa3sBUTHS PACTEHUH, JKUBOTHBIX U 28 nepens | NUtpS://ru.ruwiki.ru/wiki
YyeJIOBEKa
https://www.yaklass.ru/p/biologia/5-
85 I/I3MquHBOCTB HpI/I3HaKOB. BI/I,I[BI 29 kIaSS/ChIO'iZUChaet'bi0|0qiia'
3MEHUMBOCTH HCACIA 1370_1/napravlen||a-b|olothesk0|-
nauki-13452
MonudukarnronHas bu6nuoreka [IOK
86 29
N3MEHUYMBOCTh HeACHA https://m.edso0.ru/863e8efe
BapuannoHHBIN psa U
pHatt P but6mmoreka [IOK
87 BapHalllOHHAsl KpUBasl. 0.5 29 Henens

Jlaboparopnas pabota

https://m.edso0.ru/863e8efe
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«Hccnenosanue
3aKOHOMEPHOCTEH
MOIU(PUKAITIOHHOM
n3meHunBocTH. [loctpoenue
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas U3MEHYHUBOCTb.

bubnnoreka IIOK

88 30 Henens
KoMOuHaTuBHAs U3MEHYUBOCTH A https://m.edsoo.ru/863e8efe
MyTtannoHHast H'3MEHYUBOCTb.
[IpakTnueckas padora «MyTtauuu bubnnorexka HOK
89 0.5 30 Henens
y 1po30oduiiel (Ha TOTOBBIX https://m.eds00.ru/863e8d78
MHUKpOIIpenaparax )»
3aKOHOMEPHOCTH MYTAIl[MOHHOTO
90 nporecca. DIMUTeHeTHKA | 0,5 30 nHenenst bubmorexa LOK
’ ’ https://m.eds00.ru/863e9214
SIUTEHOMUKA
I'eneTuka uenoBeka. https://www.yaklass.ru/p/biologia/5-
IIpakTiyeckas pabora klass/chto-izuchaet-biologiia-
91 «COCTABIICHYC 1 AHATIN3 0.5 31 nenens 1370_1/napravleniia—bioloqicheskoi—
Ny nauki-13452
POIOCTIOBHO e s
https://www.yaklass.ru/p/biologia/5-
5 klass/chto-izuchaet-biologiia-
92 MeTtoasl MEIUIIMHCKON TeHETHUKHU 3lmenens  13701/napravleniia-biologicheskoi-
nauki-13452
3HaueHne MegUIIMHCKOMN
TeHETHKH B TIPEJOTBPALLICHHH 1 https://ru.ruwiki.ru/wiki
93 31 venens
JICYEHUN T€HETHYECKUX
3a00/1€eBaHUIl YeI0BEKA
OCHOBHBIE TTOHATHUS CEJIEKIIN.
94 11 05 32 Heens bubmuorexa [JOK

JlabGopaTopHas pabota

https://m.edso0.ru/863e9214
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«M3ydeHue cCOpTOB KyJIbTYPHBIX
pacTeHH U IOPOJ JOMAUTHUX
YKUBOTHBIX»

MeTob! celneKIIMOHHON paboTHI.

https://ru.ruwiki.ru/wiki
Jlaboparopnas pabota 1 05 32 nexens

95
«M3ydeHre METOI0B CECKIIUU

pacTeHui»

JlocTioKeHus CeneKIuu pacTeHui https://ru.ruwiki.ru/wiki

96 1 )KUBOTHBIX. [IpakTHueckas 1 32 menens
pabota «I[IpuBUBKa pacTeHUI»

Coxpanenue, u3y4eHue u
97 HCIIOIb30BaHIE MT€HETUYECKUX 1 33 nenens
pecypcoB

buortexHonorus kak Hayka u

https://ru.ruwiki.ru/wiki

OTpacib MPOU3BOJCTBA.
98 ITpakTnyeckas pabora 1 0.5 33 Henens
«M3ydyenue oObeKTOB

bubnuoreka [IOK
https://m.edso00.ru/863e9336

OMOTEXHOIOTUN)
OCHOBHBIE HAIIDaBJICHUS https://ru.ruwiki.ru/wiki
99 vp 1 33 Henmens
CHUHTCTHUYCCKOHN 6I/IOJ'IOFI/II/I
https://www.yaklass.ru/p/biologia/5-
XpoMOCOMHas! U TeHHast klass/chto-izuchaet-biologiia-
100 1 0,5 34 menenst  13701/napravleniia-biologicheskoi-

HHXXCHEpH -
nauki-13452

https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
101 MenaunuHckre OMOTEXHOIOTUH 1 34 menens  13701/napravleniia-biologicheskoi-

nauki-13452
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Pe3zepsHbiii ypok. [IoBTOpEHuE,

102 000011IeHNE, CHCTEMATH3AIHS 1 34 wenens
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 45 135

[NPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE NN (pPOoBbIE
Tema ypoka Kourpoabnbie IIpakTnuyeckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThbI padoThbI
DBoJolIMOHHAs Teopust Y. bubnmnoreka HOK
1 1 1 nenens
HapBuHa https://m.eds00.ru/863ea20e
JIBHoKyIME CUIIBI 3BOJIIOLUA bubmuorexa [JOK
2 1 1 Henens
BH10B 110 Y. J[apBuny https://m.edso0.ru/863e9da4
Bopr0a 3a cymecrBoBaHue,
3 eC’feCTBeHHIiII;II u 1 1 Henens bubmorexa HOK
. A https://m.edsoo.ru/863ead44
HCKYCCTBEHHBIN 0TOOD
4 dopMHUpPOBAHNE CUHTETUYECKOU 1 2 Henens bubmuorexa [JOK
TEOPHUH 3BOJIIOLIUHU https://m.eds00.ru/863e99c6
DTarnbl H3BOIIOIUOHHOTO
5 Mpo1ecca: MUKPOIBOJIIOIUS U 1 2 Henens bubmorexa HOK
poneced. P t A https://m.eds00.ru/863e9da4
MaKpOIBOTIOIUS
IT — b K
6 OIYJIALUS — DIIEMEHTapHas 1 2 Henens nonmotexa 11O
€JIMHUIIA 3BOIIOIUN https://m.eds00.ru/863e99c6
3aKOH r€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopaTopHas bu6muoreka [JOK
7 1 0.5 3
pabota «BrIsiBIeHHE HeAet https://m.edso0.ru/863e9fde
W3MEHUYUBOCTH Yy 0CO0€i 0JTHOTO
BHJIa»
DnieMeHTapHble (aKTO
3 JIeMEHTapHbIE (PaKTOPHI 1 3 Henens bubnuotexa [JOK
3BOIIOIUAU https://m.edsoo.ru/863e9cle
9 Oddekt ocnoBarens. Ipdekt 1 3 Henmens bubnuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

OYTBUIOYHOTO TOPJIBIIIKA

https://m.edsoo.ru/863ea5a6

10

11

12

13

14

15

Murpauuu. U3onsauuun
MOMYJISIIHNA: reorpaduaeckas,
ouoIornyecKas

EcrecTBennblii 0TOOpD —
HaMpaBJIAOMUN (HakTop
HBOJIIOLIMH

[TonoBoii oTO60p

[TpucnocobaeHHOCTH
OpPraHM3MOB KaK pe3yJabTaT
MHUKPOIBOJIIOLINH.
JIaboparopHast pabota
«M3ydenne apomopdo30B u
WJINOAIaNTAllui Y pACTEHUN U
JKHBOTHBIX)

[Tpumeps! npucnocobaeHut y
OpPTaHHU3MOB:
MOP(OJIOTHYECKHE,
(hU3MOIOTHYECKHE,
OMOXMMHUYECKHE,
noBegeHueckue. JlabopaTopHas
pabota «IIpucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
11e1ecO000Pa3HOCThY

Bun, ero kpurepuu u
cTpykTypa. JJaboparopuas
pabota «CpaBHEHHE BUIOB I10

0.5

0.5

0.5

4 nenensa

4 genens

4 genens

5 Henens

5 Hemens

5 menens

bu6nmoreka [IOK
https://m.edsoo.ru/863ea48e

bu6nmoreka [IOK
https://m.edsoo.ru/863e9ed0

bubnuorexa [JOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.edso0.ru/863e9fde

but6mmoreka [IOK
https://m.edsoo.ru/863e9fde

https://ru.ruwiki.ru/wiki



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://ru.ruwiki.ru/wiki

MOP(OJIOTHIECKOMY KPUTEPUIO»

https://ru.ruwiki.ru/wiki

16 CrtpykTypa BH1a 6 Hemens
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
17 BunoobpaszoBanue kak 0,5 6 Hexens 13701/napravleniia-biologicheskoi-
pe3yabTaT MUKPOIBOJIIOIIUH nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
18 CBsI3b MUKPOIBOJIIOLIUH U 6 Hexes 13701/napravleniia-biologicheskoi-
SMUIEMUAOIOTUNA nauki-13452
MakposBonronus.
19 [TaneouTosornyeckre METObI 7 Henmend bubmmorexa [IOK
https://m.edsoo.ru/863ea8bc
W3Yy4YEHUs SBOJTIOLUN
buoreorpadnueckue MeTOIBI bubmnorexa [IOK
20 pad 7 Henens 1
W3YyYEHUS IBOJIIOLUU https://m.edso0.ru/863ea48e
OMOpPHOJIOTHYECKUE U
CPaBHHTEIBHO- https://ru.ruwiki.ru/wiki
21 7 "Henmens
MOP(OIIOTHIECKUE METOIBI
W3y4YEeHUs IBOJTIOIAN
https://www.yaklass.ru/p/biologia/5-
Monexynapro-reneTuIeckue, klass/chto-izuchaet-biologiia-
29 OroxnmuyecKue u 8 Hexens 13701/napravleniia-biologicheskoi-
MAaTEMaTHYCCKHUE METOIbI nauki-13452
W3Yy4YEeHUs IBOJTIOLIUN
23 OOu11e 3aKOHOMEPHOCTH 8 Hemena | https://www.yaklass.ru/p/biologia/5-
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https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
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9BOJJIOINH

AJanTMBHAS paguaIus.

klass/chto-izuchaet-biologiia-

13701/napravleniia-biologicheskoi-

nauki-13452

https://ru.ruwiki.ru/wiki

24 HepaBHOMepHOCTH TEMITIOB 0,5 8 Henens
DBOJIIOLUU
Hayunpie runoresst https://ru.ruwiki.ru/wiki
25 MIPOMCXOXKACHUS KU3HU Ha 9 Henens
3emiie
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
26 JloHay4HbIe MPEICTaBICHHS O 9 Hexens 13701/napravleniia-biologicheskoi-
3apOKICHUH KU3HU nauki-13452
OcCHOBHBIE 3TaIIBI bu6nuoreka [IOK
27 . 9 Henens
HEOPraHUYECKOU IBOJFOLUU https://m.edsoo.ru/863e9cle
bu6mmoteka [IOK
28 I'nnoressl 3apoKAeHUS JKU3HA 10 Henens
PO a https://m.edso0.ru/863ea5a6
HcTopus 3emau 1 METOMBI €€
n3yuenus. JJaboparopHas
29 a%,zTa «M3 eHIzde I/IPOHI/IcaHI/Ie 0.5 10 Henensa hBu6moTexa IIOK
P i ' ttps://m.edsoo.ru/863ea8bc
HCKOMAEMBIX OCTAaTKOB APEBHUX
OpPTaHHU3MOB»
HavanwHbie sTamnsl hbubanoreka [JOK
30 . 10 Henensa
OpPraHU4eCKOM IBOJIIOLUU ttps://m.edsoo.ru/863ea8bc
bubnunoreka IHOK
31 DBOJIOIUS DYKAPUOT 11 menens R

https://m.edsoo.ru/863ead44



https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452
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https://ru.ruwiki.ru/wiki
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https://m.edsoo.ru/863ead44

OCHOBHBIE 3Tarbl YBOJIIOIUU
PacCTUTENBLHOTO MHPA.
[IpakTuueckas pabora

bu6nuoreka [IOK

32 0.5 11 Henens
«M3ydenne ocobeHHOCTEH s https://m.edso00.ru/863eaea2
CTPOCHHUS PACTEHUI Pa3HbIX
OTZIEJIOB)
OCHOBHBIE 3Tanbl YBOJIIOLUHI bu6mmoreka [IOK
33 11 Henens
YKUBOTHOTO MUpa https://m.edso0.ru/863eaea2
OBOJIIOLMS JKUBOTHBIX.
[IpakTuueckas padbora Eu6 1TOK
NOJINOTEKA
34 «3yuenune ocodOeHHOCTEN 0.5 12 Henens
ya g https://m.edso0.ru/863eaea2
CTPOCHHUS MTO3BOHOYHBIX
SKUBOTHBIX)
PazuTne xu3Hu Ha 3emMiie 1o bubmmorexa [JOK
35 12 Henens
3paM U Nepuojam https://m.eds00.ru/863eb46a
https://www.yaklass.ru/p/biologia/5-
36 DKOJIOTHYECKUE KPU3UCHI 12 nenens  13701/napravleniia-biologicheskoi-
nauki-13452
MPOILIIOTO
CoBpeMEHHEBII YKOJIOTUYECKUI Bbubnmnorexa IHIOK
37 P 0,5 13 Henensa 1
KpHU3HC, €r0 0COOEHHOCTH https://m.edsoo.ru/863ebale
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
38 CoBpemenHas cucTema 13 Hemens 13701 /napravleniia-biologicheskoi-
OpPTraHHYCCKOro IpoULIoro nauki-13452https://ru.ruwiki.ru/wiki
39 OCHOBHBIE CUCTEMATHYECKHUE 13 Henens
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https://ru.ruwiki.ru/wiki

IPYIIIBI OPraHU3MOB

AHTpOIOJIOTUS — HayKa O

40 14 nenensa
YeJI0BEKE
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
a1 PasBuTune npescrapieHuii o 14 Henens 13701/napravleniia-biologicheskoi-
IIPOUCXOKIACHUN YEITOBEKA nauki-13452https://ru.ruwiki.ru/wiki
Mecto 4JesioBeEKa B CUCTEME
OpPraHUYECKOTO MHUpa.
JlaGoparopmas pabora https://ru.ruwiki.ru/wiki
42 «3yuenmne ocodbeHHOCTEH 0.5 14 Henens
CTPOCHUS CKeJIeTa YeIoBeKa,
CBSI3aHHEBIX C
MPSMOXOKIECHUEM»
https://ru.ruwiki.ru/wiki
BIDKVILIUE CUJIBI
43 A ym 15 Henens
aHTPOIIOTeHE3a
https://www.yaklass.ru/p/biologia/5-
COOTHOIIICHHE OHOTOIMYECKIX klass/chto-izuchaet-biologiia-
44 ¥ COLMABHBIX (PAKTOPOB B 15 menens 13701/napravleniia-biologicheskoi-
nauki-13452
aHTPOIIOTeHE3e -
OCHOBHBIE CTaANU but6mmoreka [IOK
45 15 Henensa
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
[Taneoreneruka n Bubnuoreka I1IOK
46 0,5 16 Henensa 1
HaJICOTEHOMHUKA https://m.edsoo.ru/863ead44
47 OBOIIOLHS COBPEMEHHOTO 16 nemens  https://ru.ruwiki.ru/wiki

YCJIO0BCKAa
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UYenoseueckue pachl.
[TpakTyeckas pabora

bu6nuoreka [IOK

48 0.5 16 Henens
«3yueHune 3K0N0rnueCcKux A https://m.eds00.ru/863eaea2
ajanTaniii 4eJI0BeKa
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
49 MexXnuCIMITMHAPHBIE METOIbI 17 Hexens 13701/napravleniia-biologicheskoi-
aHTPOTIOJIOTHH nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
50 3apoK/IEHUE U Pa3BUTHE 17 Hemens 13701/napravleniia-biologicheskoi-
3KOJIOTUH nauki-13452
MeToIbI DKOJTOTHH.
JIaGoparopHas padora
51 patop P 0.5 17 venensa = https://ru.ruwiki.ru/wiki
«M3ydyeHne METO0B
SKOJIOTHUYECKUX HUCCIIEIOBaHUI
3HayeHne SKOJIOTHYECKUX
52 . 18 Hemena = https://ru.ruwiki.ru/wiki
3HAHUN I YeJIoBeKa
bu6nuoreka [IOK
53 OKonornyeckue HakTopbl 18 Henensa
¢ p & https://m.edsoo.ru/863eafec
Abunornueckue gaxtopsl. CBer
KaK 9KOJOTHYECKUHA (PaKTop.
bu6nuoreka [IOK
54 JlabopaTopHas pabota 0.5 18 nenemnst

«BrIsiBIEHUE TTPUCTIOCOOICHMT
OpPraHU3MOB K BIUSIHUIO CBETa»

https://m.edso00.ru/863eb348
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AOGuotnueckue GaKkTopsbI.
Temmneparypa kax
9KOJIOTHUECKU (HaKTop.

bu6nuoreka [IOK
55 JIaGoparopHas padora 0.5 19 Henens
patop P . a https://m.edso0.ru/863eb348
«BrpIsBICHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BIIUSHUIO
TeMIIepaTyphI»
AbGuoTtndeckue HakTophI.
BitaxxHOCTB KaK AKOJIOTHUYECKUI
akTop. JlaboparopHas pabora bu6 K
56 b p patop p 0.5 19 Henens nommotexa 1O
«AHaTOMHUYECKHE OCOOEHHOCTH https://m.edso0.ru/863eb10e
pacTeHui U3 pa3HbIX MECT
ooUuTaHug»
bu6nuoreka [IOK
57 Cpenpl 0OuTaHUS OPraHU3MOB 19 Henensa
pedl p & https://m.edsoo.ru/863eafec
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

58 BHOJIOrMYeCKHE PUTMBI 0,5 20 Hexest 13701/napravleniia-biologicheskoi-
nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

59 JKusueHHbIe POPMEL 20 Henens 13701/napravleniia-biologicheskoi-

OpPraHu3MOB nauki-13452
but6mmoreka [IOK
60 Bruornueckue axTopsl 20 genensa
¢ p a https://m.edso0.ru/863eb348
3HaueHne OMOTUYECKUX buo OK
61 21 "genensa momotexa L

B3aUMOJIECUCTBUN I

https://m.edso00.ru/863eb348
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CYIIECTBOBAHMSI OPraHU3MOB B
cpene oouTaHus

DKOJIOTUYECKHUe bubmuorexa [JOK
62 21 nenens
XapaKTEPUCTUKHU MONYJIALIUU https://m.eds00.ru/863e99c6
OCHOBHBIE ITOKa3aTEIIN
MONYJIAIAH: YUCICHHOCTD, Bubnnoreka IIOK
63 yi 0,5 21 "enens 1
IJIOTHOCTb, BO3pacTHas U https://m.eds00.ru/863e99c6
MOJIOBas CTPYKTypa
OCHOBHBIE ITOKa3aTeIN
. https://ru.ruwiki.ru/wiki
MOMYIALIAH: POKIAEMOCTb,
64 VI PO 22 »eneius
MPUPOCT, TEMIT POCTa,
CMEpPTHOCTb, MUTPALIUU
DKOIOrMYECKas CTDVKTYDA https://ru.ruwiki.ru/wiki
65 PYKTYP 22 Henens
MONYJISALUH
https://www.yaklass.ru/p/biologia/5-
) klass/chto-izuchaet-biologiia-
66 JlnHaMHKa MOMyJISAInH 1 e€ 22 Henens 13701/napravleniia-biologicheskoi-
peryisnusa nauki-13452
https://www.yaklass.ru/p/biologia/5-
KpuBBIe pOCTa YHCICHHOCTH klass/chto-izuchaet-biologiia-
67 nonysimn. Kpusbie 23 Henens 13701/napravleniia-biologicheskoi-
nauki-13452
BEDKUBAaHUS
OKoJIornueckas HUIlla BUIA.
JlabopaTopHas paborta
68 patop P 0.5 23 megenss  https://ru.ruwiki.ru/wiki

«IIpucnocobnenus ceMsiH
pPaCTEeHHIA K paCCEICHUIO»
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69 Bun xak cucreMa momyisimii 23 memenst | https://ru.ruwiki.ru/wiki
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

70 3aKOHOMEPHOCTH TTOBEACHHS 1 24 nenens 13701/napravleniia-biologicheskoi-

MUTpALMi 5KUBOTHBIX nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

71 Co00111eCcTBO OPraHU3MOB — 24 wenens 13701/napravleniia-biologicheskoi-

OuoLeHo3 nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

72 DKocHhcTeMa KaK OTKpbITast 24 Henens 13701/napravleniia-biologicheskoi-

cucreMa nauki-13452
Kpyrosopot BelecTs 1 IIOTOK Bubmnoreka LIOK
73 PyroBop B 25 Henens R
JHEPIUHU B YKOCUCTEME https://m.edsoo.ru/863eb46a
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

74 OcHoBHbIE MOKa3aTe/IH 25 Henest 13701/napravleniia-biologicheskoi-

OKOCUCTEMBI nauki-13452
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-

75 DKOJIOrHYECKUE TMPAMHU/IBI 25 memens  13701/napravleniia-biologicheskoi-

nauki-13452
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3menenus cool1ecTs —

bu6nuoreka [IOK

76 26 Henensa
CYKIIECCUU A https://m.edsoo.ru/863ebale
https://www.yaklass.ru/p/biologia/5-
TIpUPOIHBIEC SKOCHCTEMBL. klass/chto-izuchaet-biologiia-
77 DKOCHCTEMBI 03€p U PEK. 26 Henens 13701/napravleniia-biologicheskoi-
DKOCHUCTEMBI MOPEU U OKEAHOB nauki-13452
https://www.yaklass.ru/p/biologia/5-
TIpUpPOJIHBIEC SKOCHCTEMBL. klass/chto-izuchaet-biologiia-
78 DKOCHCTEMBI TYHD, JIECOB, 26 Hemens 13701/napravleniia-biologicheskoi-
o nauki-13452
cTeneH, MyCThIHb L
https://ru.ruwiki.ru/wiki
79 AHTpPONOreHHbIE IKOCUCTEMBI 27 nenens
YpOodKOoCHCTEMBI.
[pakTHYecKas paboTa https://ru.ruwiki.ru/wiki
80 P p 0.5 27 wenens
«M3ydeHue u onvcanue
ypOOIKOCHUCTEMBI
https://www.yaklass.ru/p/biologia/5-
3aKOHOMEpHOCTH klass/chto-izuchaet-biologiia-
81 (hopmHpOBaHKST OCHOBHBIX 27 Henens 13701/napravleniia-biologicheskoi-
B3aUMOJICVCTBUI OPraHU3MOB B nauki-13452
3KOCHUCTEMAX
MexaHnu3Mbl BO3JICHCTBHS https://www.yaklass.ru/p/biologia/5-
3arpsi3HEHHi pa3HbIX THIIOB HA klass/chto-izuchaet-biologiia-
82 CyGOpraHn3MEHHOM 28 Henens 13701/napravleniia-biologicheskoi-
nauki-13452
OPraHU3MEHHOM, e e

MOMyJIAIMUOHHOM 1
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9KOCHCTEMHOM YPOBHSIX

buocdepa — obmierutanerapaas

https://www.yaklass.ru/p/biologia/5-

klass/chto-izuchaet-biologiia-

83 28 Henest 13701/napravleniia-biologicheskoi-
00oJI0uKa 3emMiin nauki-13452
v B.U.B
84 YEHUE €pPHAJCKOTO O 28 Henens bubnuorexa [HOK
ouocdepe https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOC
85 KOHOMEPHOCTH 29 Henens bubnuoreka [JOK
CYIIECTBOBaHMS OUOCHEphI https://m.edsoo.ru/863ebb5e
https://www.yaklass.ru/p/biologia/5-
klass/chto-izuchaet-biologiia-
36 KpyroBopoTsl BemiecTs u 29 Hexels 13701 /napravleniia-biologicheskoi-
OMOr€OXUMHUYECKUE [TUKIIBI nauki-13452
30HaIBHOCTEL OHOC(hEPEI. b K
87 HAITBHOCTh OHOC(hEphI 05 29 Hexens nonmotexa 11O
OcHoBHbIE OMOMBI CYIITU https://m.edsoo.ru/863eb5fa
bubmmoreka [IOK
88 VeroitunBocTs Onocde 30 uene
TOHIMBOCTS GHOChepb! HeAet https://m.edsoo.ru/863ebb5e
DKOJIOTMYECKUE KPU3HCHI U UX bu6muoreka [JOK
89 30 uene
MIPUIUHBI HeAst https://m.edso0o.ru/863ebb5e
https://www.yaklass.ru/p/biologia/5-
. klass/chto-izuchaet-biologiia-
90 BoszeiicTBue yenoBeka Ha 30 Hexenst 13701/napravleniia-biologicheskoi-
ouocdepy nauki-13452
AHTpPONIOT€HHOE BO3/IEHCTBUE https://www.yaklass.ru/p/biologia/5-
91 31 menens

Ha PaCTUTEIIbHBINA U KUBOTHBIN

klass/chto-izuchaet-biologiia-
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MHUp

13701/napravleniia-biologicheskoi-

nauki-13452

https://www.yaklass.ru/p/biologia/5-

klass/chto-izuchaet-biologiia-

13701/napravleniia-biologicheskoi-

92 Oxpana nmpupo bl 31 vepens
nauki-13452
OCHOBHBIE TIPHUHIIUIIBI
93 CTOMYMBOI'O Pa3BUTHSI 31 "Henens Bubmaorexa ITOK
y p 8 https://m.edsoo.ru/863ebale
YeJIOBEYECTBA U TIPUPO,IBI
PammonanbHoe
IPUPOIOTIONB30BAHHE 1 https://ru.ruwiki.ru/wiki
94 32 Henend
COXpaHEeHHEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin
OGobuienue o Teme https://ru.ruwiki.ru/wiki
95 «MHUKpO3BOIIOLHS U €€ 0,5 32 Henens
PE3yIbTaThI»
O06001IeHME 10 TEME
96 «MaxpodBoironus u eé 32 Henensa bubmorexa HOK
P https://m.edsoo.ru/863ebale
PE3YIbTATHI»
O06001IeHME 10 TEME
97 «IIpoucxoxxneHue u pa3BUTHE 33 Henensa bubnnorexa LIOK
p a p & https://m.edso00.ru/863eb348
>KA3HU Ha 3eMIie)
O00011IeHIE IO TEME
98 «[Ipouncxoxaenue yeaoBeEKa — 33 Henensa bubnnorexa LIOK
p a a https://m.edsoo.ru/863eac2c
AHTPOTIOTCHE3)
99 O06o01meHue Mo Teme 33 wenens  buOmmoreka [IOK
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«IKOJ0THUs — HayKa O
B3aMOOTHOIICHHSIX
OpPraHU3MOB»

https://m.edsoo.ru/863eac2c

100

O000111eHIE IO TEME
«Opranusmsl U cpena
oouTaHus»

34 uenensa

101

102

OBIIEE KOJIMYECTBO YACOB I10

O00011IeHIE IO TEME
«DKOJIOTHS BUIOB U
TIOITYJISILAI
O00011IeHIE IO TEME
«buocdepa — rimobanpHas
IKOCHCTEMAY

[MPOT'PAMME

102

4,5

7.5

34 uenensa

34 yenensa
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. buonornyeckue cucremsl U npouecchl. 10 knace: yueOHUK A5
0011e00pa3oBaTeNbHBIX OpraHu3anuii (yriayoaeHHbii yposens)/A.B. Tepemos, P.A. TleTpocona.
— 14-e u3n., crep.- M.: Muemo3suHa, 2023.

buonorus. buonorudeckue cuctemsl u nporiecchl. 11 kimace: yueOHUK st
0011e00pa3oBaTeNIbHBIX OpraHu3anuii (yriayoaeHHbiit yposens)/A.B. Tepemos, P.A. TleTpocoga.
— 14-e u3n., crep.- M.: Muemo3suHa, 2023.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Oxonorus. UaauBuayanbHbli IpoekT. AkTyanbHas 3kosorus.llonoBkosa M.B., Hocos A.B.,
[TonoBkoBa T.B., Maiicak M.B. 10-11 k1. O011ecTBO ¢ OrpaHUuYE€HHOM OTBETCTBEHHOCTHIO
«/Ipodar. AknmonepHoe odmectBo «M3narenscTBo «IIpocBemnieHne»

buocdepa u uenoseuectno. llIsenr .M., lo6poruna H.A. 9 ki1 O61iecTBo ¢ OrpaHUuYCHHON
OTBETCTBEHHOCTHIO M3natenbckumii ieHTp «BenTana-I'pady». AkimonepHoe 001ecTBO
«M3narenscTBO «IIpocBemienue»

I'enetuka 10-11 kmaccel. YueOnbie mocoous (YMK), «IIpocsemienue»-mon. Jiureparypa.

Ky3pmun U. B., Kum A.M. Kykymkuna U. B., Hedenosa JI.H. u ap.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Sxmacc: https://www.yaklass.ru/

Wudoypoxk: https://infourok.ru/

Buxunemus: https://ru.wikipedia.org/wiki/

bubnmnoreka LIOK https://m.edsoo.ru/863ebale
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