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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
®I'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble mpenMets». CorjacHo monoxkenusMm OI'OC COO mnpodunpHbe
yueOHbIe TPEeIMEThI, 3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepennpanuy  00ydeHUsT Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOoECCUOHATIBHBIM U BhICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOIO 3HAHMSI, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpPOBHE, OIpeeseT 00s3aTeabHoe (MHBapUAHTHOE) MPEAMETHOE COEPKAHUE, €TO
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTo MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuwatomuxcsi. B mporpamme 1o Ouosoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kamlled npupogHoi cpexne. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4YeOHOIro IMpeaMera
«buonorusiy B peanuzaiuu  TpeboBanuid PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE CpeAHero o0uiero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM M OHOJIOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ovonornyeckoro  oOpa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIHETO
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHuA MOJy4darOT pa3Buthe. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOPblE MOXHO MCIOJIb30BATh KAaK OPUEHTHUPHI JJI MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl o ydyeOHOMYy mnpenmery '"buosorua" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOro pa3HooOpa3ust T1uaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce H3ydaroTCsl 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, U1, IPUHIIUIIOB U MPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WIM HMHOW 00sacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOe’KHBIX
YU€HBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TTPOOIIeM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOr0 paHra H NPUOOpETEHUE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro nmnpeamera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSIX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolmMXcs C METOJaMU IO3HaHMsI JKUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEIACHUS  OMOJOTHYECKUX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTMEH M CUMBOJMKOM; YCTAaHaBIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MIOPOBBI0  OKPYKAIOIIMX JIOJeH; OOOCHOBBIBAaTH H  COOMIOAATh  MEpHI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OHMOIOTHYECKOTO UCCIICIOBAHMSI, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHrs] OMOJIOrMYEeCKUX 3a7a4, MOJIECIMPOBaHUSI OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTUUYECKOMH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOC(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opranuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOy4YEeHHUSI OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble  UMHU  MOPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

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

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JUCKPETHOCTb U ILEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xuBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnotre3. HyneBas runores3a. [lonsatue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWCTBAa KHUBOW MaTepun», «YPOBHH OpraHU3ALMUU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME sl  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI»,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

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

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodopes, auddepeHmanbHOe IEHTPUYTrupoBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysanuid. MuHepalibHbIe BEIECTBA KJIETKH, WX OHMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB O0elnkoB. CTpyKTyphl O€JIKOBOM MoOjeKyibl. [lepBuuHas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAs
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdOoOHEBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonorunueckue pynxuuu JITHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizsu B Monekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouosiorusi: OMOXMMUYECKHe U OMoDU3NYECKre HCCIeIOBaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BellecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yIieBooBy», «CTpoeHre MoJeKyn JHnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponunaemocte MeMOpansl. PaboTta Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kieTkn. OnHoOMeMOpaHHBIE OPTraHOWIBl KJIETKU: SHJOIIIa3MaTHYeCcKas CeThb
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHyssipHBIA)  SHIOIUIaA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, IEUKOIIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiil
MPAHCcnopm.

Knerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuubl u cxembl: «CTpoeHHE 3SYKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckass  padora  «/3ydeHue  [BWKEHHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreruueckoe oOecredeHue KieTku: mnpespaiieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEePMEHTATHBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunrteza. CreroBas u TeMHOBas Gaszbl. Pomoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHMe pa3nuyuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTEpPUH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTVICHUE TIIFOKO3HI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsi: JIxk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OO6opynoBaHuEe: CBETOBOM MHMKPOCKOI, 00OpYJOBaHHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

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

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTEe3a. Peanuzanusa HacineAcTBEHHON MHpopmaluu. I eneTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. 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. OpraHusalus TeHoMa y
MPOKAPUOT U DYKApHUOT. Peryisiiius akTUBHOCTHM T€HOB y TpokapuoT. ['mmoTesa
onepoHa (®. Kako0, XK. Mano). Moaekynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HexieTounbie (OpMbI )KU3HU B 00IUTraTHBIC mapa3utbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >kUBOTHBIX, pactenuii. CITN], COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

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

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuUTO3.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

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.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

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

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabGota «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS U IKU3ZHENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue npoTUCThl. KoloHUAIbHBIE OPTaHU3MBL.



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

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKEHUS TKAHEW B OPraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHHe u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblieuHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTta. [lumeBapurenbHbie xene3bl. llumeBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcnopt BewEeCTB y JKUBOTHBIX. KpOBEHOCHas cucremMa U €€ Oprasbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cCUCTEMaMU. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

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

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopusi KIOHaIbHO-ceIeKTUBHOr0o mmMmMmyHutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTe u  perymsanus 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. OT/IENIBl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembly, «CTpoeHue ctedisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cucTEMay, «IHIAOKPUHHAA cUCTeMa», «CTpOCHHUE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTamux», «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, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opya0BaHUE I JEMOHCTPALIMK MIOYBEHHOTO U BO3/IYIIHOTO MMUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILUK OMBITOB M0 U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEN paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Tmporecca. Melo3 W ero Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe W AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum 3MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(ractpynsius). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBLIX JINCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButue XMBOTHBIX. [locTamMOpuOHanbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuu MoCTIMOPUOHATIBHOTO 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 crop B TMpolecce Meio3sa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [IIneman.

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHE MalCcKOoro xyka», «Pa3Buthe capaHum,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHune ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

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

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHHI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TE€HETUKWM Kak Hayku. Pabotsr I
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TIOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSI, THOPUIBI, TEHOTHII, (DEHOTHII.



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

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.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPHU3HAKOB. lluTomormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

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

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIIMBAHUSI.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

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

I'enoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN aiienu3M. B3anmoaeincTBue HeEauIeIbHbIX TI'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrUeckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBUS «XO351H
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabnuubl u cxemsl: «llepBriii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
MeHnnens», «AHanu3upymouiee CcKpelmuBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka moJsay,



«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOXECTBEHHBIN ajIeaIn3M», « B3auMoiericTBUE T€HOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JIEMOHCTpaIlUM CIICIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIUBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukaniioHHass HW3MEHYUMBOCTh. Ponb cpeasl B hOopMHUpPOBaHHH
Mo u(DUKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHOoTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA TCHOTUIINUECKONM N3MEHUYNBOCTH.
Buapl reHOTUITHYECKOW H3MEHYMBOCTH: KOMOMHATUBHAS, My TalldOHHAs.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON N3MEHUYHMBOCTH B CO3JIaHUH
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTanroHHasT W3MEHYMBOCTh. BuIBI MyTanuil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYIUPOBAHHbICE MYTallMu. SaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTeeHHo m3menunBoctu (H.W. BaBuioB). BHesinepHass U3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPONb DNUSEHEMUYECKUX ¢Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
W3MEHUYHMBOCTEY, «KomMmOuHaTnBHAsS U3MEHUYHUBOCTDY, «Meiosy,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a0o0jieBaHus YyeIoBeKay, « Buabl MyTarmii.



OO6opyioBaHuE: KUMBbIE U TepOapHbIe IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

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

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yelmoBeka. MeTonbpl  M3y4E€HUs ~ TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYeCKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONPEAEIICHUE TEHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUH T'€HETHYECKUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOphl TOBBIIMICHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanuss W celeKuus. 3apoKICHUE CEJNEKIMU W JIOMECTUKAIIHUM.
VYuenue H. U. BaBummoBa o lleHTpax mnpoOMCXOXIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Posib cenekunu B CO3IaHUM COPTOB PACTEHUM U IOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/INBU1Y JIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKLIUU. HcntwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbIi 1 XUMAYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYyPHBIX



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

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
bnu3kopoACTBEHHOE  CKpeluBaHue, Wid  UHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX  pOAWYed ISl CO3/[aHUsT  HOBBIX COPTOB U THOpPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYUecmeyiouux 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{eHTpbl TPOUCXOXKIECHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHasi padora «3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKITMOHHYIO CTaHIIUIO, TJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANIPABICHHOTO MU3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUYaroIIMecs B MPpUPoie OMOCUHTETHYECKUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss U COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX 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 TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomonHaHTHbeIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JIUAarHocTuka. MeTaOOJOMHBIN aHalu3, T€HOLEHTPUYECKUU aHajau3 MpOTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYETaHWEM TEXHOJIOTHA TpEXMEpPHOro OMONMPUHTHHIA U ckaddoaauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamyx BUpPYcOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCIBIX TPOTYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAash MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
Oonosioruu

OBomonmonHas teopusi Y. JlapBuna. IlpeAnochuUlkKM BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1IM€e CUJTbI 3BOIIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHs OpPraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (popMHupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopoabl TOMaIIHUX KMBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €AUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3us M CTPYKTypbl mnonyisauuid. M3meHenue
reHooHJa TOMYJISUMU KaK 3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (DAKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOmyJIsSIui:
reorpaduyeckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W IBONIOIUS COIMATIHLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(HOJIOTHYECKUE,
dbusznonornyeckue,  OMOXUMHUYECKHE,  MOBeAeHYecKne.  OTHOCHTEIbHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsius — kiodeBod (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOe (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIIONUS U KOIBOJIIOIUS MNapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuupr u cxemsl: «MyTanuoHHasi HM3MEHUYUMBOCTBY, «llomyndnronHas
CTPYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyimiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonysiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Bupa», «Buasl-nBoviHukn», «CTpyKkTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHui», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyydelia NTUIl U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  HM3ydeHHs MaKpodBOMIOLMHU. [laneoHTOIOrMYecKne MeToAbl
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus: sBotouuu. CpaBHeHUE QIOpHl U
dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHAEMUKHU U PEITUKTHIL.



DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTEeMaTUYECKME  METOJbl  HM3YYEHHsS  SBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeobOpatuMocTps 3BooLMH. AganTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIMH.

JlemoHcTpanuu

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

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jllpeld KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJTIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanw, JI. I[Tacrepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIIOTHS.

OcHoOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rtumoteza A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAS
reoXpOHOJIOTHUS. [ €0OXpOHOJIOrMUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, STIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
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 OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMu cymu. CemeHHble pacTeHHs. lIponcxoxaeHue NIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOIO Mupa. OCHOBHbBIE apoMOp(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TUnoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. IlpuHoun kimoueBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMU 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 OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6mopazHooOpasusi Ha 3emIe.

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

JleMoHCTpauumn

[Toptpetsr: ®@. Pennu, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onwita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs dYKAPHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbiey,
«Ilnmockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTHEe )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

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

BupryanbHaa  sadoparopHas  paGora «MopenupoBaHUME — ONIBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

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

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKa. PenuruosHble
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0cTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310JI0Tr0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKHE, COITHATbHBIC.
CooTHoIleHNEe OMOTOTUYECKHUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJNM AHTPOIOreHe3a. PaHHHWE YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOUIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPEIOK
HEAHJEPTATBbCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AdQpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPQGEKT OCHOBATENs» B MOMYJSIHUAX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusgnue reorpadguueckoil cpeapl u Apeiida reHoB Ha MopdoJoruro u
($U3HUOIOTHIO YeIOBEKa.

MeXIUCIUIUIMHAPHBIE ~ METOAbIl B (PU3MUECKOW  (OMOJIOrMYCCKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKEeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penpoaykimu (ororpadum) KapTtuH ¢
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4ejJoBEKa M Yepera IIMMIIAH3€, MOJENb KUCTH 4YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlabopaTtopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kallleil cpeaoi

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
npUpoAHbIe U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

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

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxemsl: «Pa3gensl sxomoruny, «MeToabl skomorumy, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuast padora «3yuyenue METOI0B HKOJIOTHYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skojormyeckuid (akrtop. Ilpucnocobienus pacTteHuil K
nojJiep>KaHuio0 BogHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MMOYBEHHAS,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DHU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusmMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rOJMYHBbIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHECHUSIM
YCIIOBUU KU3HU.

Kusznenuoie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennsie popMbl pacTeHUN: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢dadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TE€IIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIE», «DU3NOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MMPOKOIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOTO Jiecay, «Llenn
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOunosy,
«KommeHncanuzm».

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHM, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE pacTEHUs, repOapuy U KOJJIEKLIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYI, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIMUX B pa3HbIX cpenax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEeW OMOoJIOrHK BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



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

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHYecKkuii NMOTEHLHA MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUOB (I- U
K-cTparerun).

[TonsitTue 00 sKomoruyeckoil Huime Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckomn
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BHIbBI M MX KU3HEHHBIE
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

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

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cxembl: «ODKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnonmyisauuu», «Bo3pacTHble  mUpamuabl
nonyasiuum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsiH pacTeHUU K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

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

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpPraHM3MOB B HKOCHCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJOrM4ecKre MUpaMu bl YUCeNl, OMOMACChl U SJHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. buopasznoobdpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmembvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ArpoleHo3. Paznuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6u008) 6 ynxkyuonuposanuu dxocucmem. 1lepeHOC SHEPIUA U BEIIECTB MEXKAY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTo10710THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX 9KOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CtpykTrypa  OuoOlEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IpYIIbl OPTAaHU3MOB B 3KOcCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (mactOuIIHas, NETPUTHAS)», « IKOJOTHUECKAsl MUPAMHUAA YUCEID»,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KoCHCTeEMa 03€pa», «ArpoueHo3», «KpyroBopor BemecTs u MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypo03KOCUCTEMBD».

JlabopaTtopunasi padora «lM3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WJIM TOMMEHHBIHN JIYT, 03€p0, O0I0TO)».

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

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiemnanerapHass o0ojiouka 3eMiIM, TJ€ CYUIECTBYET WM
CylIecTBOBaJla KM3Hb. PazButue nmpeacraBieHuii o 6unochepe B Tpyaax 3. 3rocca.



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

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPhS. KimmMmat, pacTUTEIbHBIN W )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B MpUPOEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuy pacCTEHUH pa3HbIX OMOMOB, KOJIJICKIIMH )KMBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBI.
Kpacubie kuHuru. Ocobo oxpansembie npupoanbie Tepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTHEe METOJOB MOHUTOPWMHITA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuugarowjue O00Cmyn K
uHgopmayuu no  CcoCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL



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

JdeMoHCcTpaMuA

Tabmumpt  u cxeMmbl:  «3arpsisHeHue  atMocdepb»,  «3arps3HEHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @eneparun, KpacHol KHUTH peTHOHA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TIPOTpamMM  CPEIHEro OoO0mero oOpa30oBaHUsA: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JIOCTUTAOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEILHOU JESITEILHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0O OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIE€ATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEJIbHOTO
OTHONIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXEHUS K CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTHU IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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

MMOHUMAaHHUE YMOIUOHAIIBHOTO BO3JIECTBUS AKHUBOM MPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0O€30MacHOro o00pa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTePCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K Pa3IMyHbIM cpepam MnpodhecCHOHANbHONU NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00ATBHOTO XapaKTepa JKOJOTHMYECKUX MpoOJeM W MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHWE PAaBHOBECHUS B JKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOoCchephl);

aKTUBHOE HENpUsITHE JEHCTBUN, MPUHOCALIUX Bpel  OKpYKarolIeH
NPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHME S3BIKOBOM M YHUTATENBCKOW KYyIBTYphl KaK CpPEICTBa
B3aMMOJCHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

NOHMMaHUE creuuuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GbopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOABI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
NOBBILICHHUSI O0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IOJy4YaeMble 3HAHUA JJIs aHaidu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIero MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIONINXCS JAHHBIX C TENBIO MOTYYCHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHMOJIOTUYECKUE 3HAHMS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIE0BATENBCKYIO IEATEIHHOCTh MHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4eOHbIE JEWCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEJIbHON U COIMAJIbHON MPAKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIbHBIC YyYeOHBIC JCHCTBUSA, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE pPacCCYXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWH B M3y4ae€MbIX OMOJOTUYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

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 COLUAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILUJIECHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTyMEHTHl IJisl JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTel;

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

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



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

(GopMyIMpoBaTh 3aNpOChl U NPUMEHATH PA3JIMYHBIE METOJbl IIPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  TMPEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

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

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH e CTBUSIMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIMKU JPYTMX YYaCTHHKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJECICTBUS NPU peIIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpeieniaTh pojad € Y4E€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

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

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS MPOOJIEM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIUPOKOW JPYyAUIUMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMHM  TO3HABATENLHON  pedJeKkcud KaK  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
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 APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npouibHOoro  oOydeHust  oOywaromuxcst  Ouosormn. OHM — BKJIIOYAKOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaralomife OMOJIOTUYECKUE TEPMUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYNICCTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPUOTECHE3a, TTOCTIMOPHOHAIBLHOTO PAa3BUTHSA,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GYHKUUSIMH, CTPOCHHEM KJIETOK pPa3HBIX TKaHEWM M WX QYHKUUIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNOM U (PEeHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIs JOKAa3aTeIhCTBAa POJICTBA OPTraHW3MOB Pa3HbIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIa0OpAaTOpHBIE M MpaKkTU4YeCKue paboThl, COOII0IATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYS I€Jb HCCICIOBAHUS, aHAJTU3UPOBATH MOIYYCHHBIC
PE3YNBTATHI U JICNIaTh BHIBOBI;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAHUMA B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE TeHOMa M CO3/JaHHe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JEATEILHOCTH B 00JacTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCcCCUOHAIBLHOTO U BBICHIEr0 00pa30BaHuUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpA, B IIO3HAHWM 3AaKOHOB IPUPOJABI M PELICHUU 3SKOJOTHYECKHX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(3BomronionHas teopust Y. JlapBuHA, CUHTETUYECKAs] TEOPHUS IBOJIOLUH), YUECHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON MHpaMHJIbl 3HEprum), runore3nl (runoresa «vupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKU aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPHUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYIIUX CHJI SBOJIOLUUA HA T€eHO(POH]I MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JBIDKYIIMMHM CHJIaMU aHTPOIIOreHe3a, KOMIIOHEHTaMU PAa3JIMYHbIX JKOCHUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSAMH, JIENATh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, GoOpMyIupys Ledb HCCIEIOBAHMS, AaHAIU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHanbHOU
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mOpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 buonorus xak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBbIe cuCTEMBI M UX U3yUYEHUE 2 https://resh.edu.ru/subject/5/10/
3 buonorus kneTku 2 0.5 https://resh.edu.ru/subject/5/10/
4 XuMHYecKasi OpraHu3anus KIeTKHA 10 1 https://resh.edu.ru/subject/5/10/
5 Ctpoenue u GyHKINH KICTKH 8 2 https://resh.edu.ru/subject/5/10/
6 OOMEH BELICCTB H PCBPAILICHHC JHEPIHH b 9 1 https://resh.edu.ru/subject/5/10/
KIIETKE
H
7 aCHeHCTBeHIfa}I MHOpMAIL 1 9 0.5 https://resh.edu.ru/subject/5/10/
peanuzanus e€ B KJIeTKe
8 JKU3HEeHHEBIN UK KIETKHA 6 1 https://resh.edu.ru/subject/5/10/
9 Ctpoenue u GyHKIHH OpraHU3MOB 17 15 https://resh.edu.ru/subject/5/10/
10 Pa3zMHOXeHuUE U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/subject/5/10/
T _
11 CHOTIRA — HAYKa O HaGHc/CTReHHOCTH | 2 0.5 https://resh.edu.ru/subject/5/10/
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 https://resh.edu.ru/subject/5/10/

14 I'eneTnka yenoBeka 3 0.5 https://resh.edu.ru/subject/5/10/

15 Cenek1usi OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/
b

16 HMOTEXHOOTHA 1 CHHTETHHCCKAA 4 https://resh.edu.ru/subject/5/10/
ouoJsorus

17 Pe3epBHOE Bpems 1 https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kontpoabnbie  IIpakTHueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3 0
1 apoienme va A3BUTHE SBOTHOIHMOHHBIX 4 https://resh.edu.ru/subject/5/11/
MpeJICTaBICHUN B OMOJIOTUI
2 MuKpO3BOIIOLMS U €€ PE3YIbTAThI 14 0 2 https://resh.edu.ru/subject/5/11/
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 0 0 https://resh.edu.ru/subject/5/11/
IT 0
4 POHCROICHIE 1 PASBITHE AHHH 1 15 15 hitps://resh.edu.ru/subject/5/11/
3emie
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 0 1 https://resh.edu.ru/subject/5/11/
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX 0
6 OPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/5/11/
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHUS 9 0 15 https://resh.edu.ru/subject/5/11/
8 DKOJIOTUSl BUJIOB U TOIYISUN 9 0 0.5 https://resh.edu.ru/subject/5/11/
C) 0 .0 0
9 ROTOTHA COOBTIECTE. JHONOTHHECIHE 12 0.5 https://resh.edu.ru/subject/5/11/
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6 0 https://resh.edu.ru/subject/5/11/
11 YenoBek M OKpyXkaromas cpeaa 6 0 https://resh.edu.ru/subject/5/11/
12 PeszepBHoe Bpems 8 1 https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

Bbuonorns xak KoMIJIeKCHast
HayKa U KaK 4acTh
COBPEMEHHOTO O0IIECTBA

https://resh.edu.ru/subject/lesson/3827/start/11894

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YpoBHeBas opranusanus
KHBBIX CUCTEM

https://resh.edu.ru/subject/lesson/3827/start/11894

https://resh.edu.ru/subject/lesson/3827/start/11894

Hcropus OTKpBITHA U U3Y4EHUS
kieTku. Knerounas reopus

Meroasl MOJIEKYIIIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTnueckas padbora
«M3yueHne MeTo10B KIETOYHOMN
6uosioruu (xpomarorpadus,
anekTpodopes,
muddepeHraIbHOe
ueHtpudyruposanue, [1L[P)»

XMMHUYECKUN COCTaB KJIETKHU

0.5

https://resh.edu.ru/subject/lesson/5383/start/153371/

https://resh.edu.ru/subject/lesson/5397/start/283870/

MuHepanbHbIE BEIIECTBA
KJIETKH, UX OMoJIorudeckas
poib

https://resh.edu.ru/subject/lesson/5397/start/283870/



https://resh.edu.ru/subject/lesson/3827/start/11894
https://resh.edu.ru/subject/lesson/3827/start/11894
https://resh.edu.ru/subject/lesson/3827/start/11894
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/

Opranunueckue BemiecTBa
KJIETKU — OEJIKHU.
JlabGopaTopHas paboTta
«O0HapyxeHue OEIIKOB C
MTOMOIIbIO0 KAYECTBEHHBIX
peaKuuii»

CaoiicTBa, KnaccuduKaius u
¢byHKIMN OEIKOB

0.5

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/3840/start/163096/

10

11

12

13

Oprannueckue BeIiecTBa
KJICTKH — YI'JICBOABI

OpraHI/IquKI/Ie BCIICCTBA
KIICTKH — JIMIINIbI

Hyxneunossie kucnotsl. JTHK u
PHK. JIabopatopnas pabora
«MccnenoBanne HyKIEHHOBBIX
KHCJIOT, BBIIETIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

Crpoenue u pynkuun ATO.

Jpyrue Hyki1eo3uaTpudocdaTs
(HT®D)

0.5

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://resh.edu.ru/subject/lesson/3840/start/163096/

14

CexBenuponanue JIHK.
MeTobl TEHOMHKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

https://resh.edu.ru/subject/lesson/3840/start/163096/

15

16

Meroas! CTpYKTYpHOI
OuoI0rNu

THuILI KIETOK.
[IpokapuoTnueckas KieTka

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/start/8616/

17

CrpoeHue 3yKapuoTUYeCKOn
kietku. [IpakTrueckas pabota
«M3yueHue CBOMCTB KJIECTOYHOM
MeMOpaHbI»

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

18

IToBepxHOCTHBIN anmapar
KJIETKH

https://resh.edu.ru/subject/lesson/3847/start/8616/

19

OnxHOMeMOpaHHbBIE OPTaHOWIbI
kietku. [IpakTrueckas padora
«3yueHne nBUKEHHUS
LUTOIIa3MbI B PACTUTEIIbHBIX
KJICTKAX)»

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

20

[TomyaBTOHOMHBIE OpPTraHOUIBI
KJICTKH. MI/ITOXOHIIpI/II/I,
rtactuabl. JlaboparopHas
pabora «/ccnenoBanue
[JIa3MOJIM3a U JIETIa3MOJIN3a B
PACTUTEIILHBIX KJIETKAX)

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

21

22

HemeMmOpaHHbIe opraHou/IbI
KJIETKU

Crpoenue u GyHKIUH s7ipa

https://resh.edu.ru/subject/lesson/5383/start/153371/

https://resh.edu.ru/subject/lesson/3847/start/8616/

23

CpaBHHTENBbHAS
XapaKTePUCTHKA KIICTOK
sykapuort. JlabopaTopHas
pabota «3ydeHne cTpoeHus
KIJIETOK Pa3InYHBIX
OpPTaHU3MOB»

0.5

24

ACCI/IMI/IJ'ISIHI/ISI U IUCCUMUIIATIUS
— JIB€ CTOPOHBI MeTa00IM3Ma.

0.5

https://resh.edu.ru/subject/lesson/3917/start/46777/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/

25

Tunsl o0OMeHa BeIecTs.
JlaGopaTopHas paboTta
«3yueHne KaTauTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIasbl WK
Kartajas3bl)»

DepMEHTATUBHBINA XapaKTep
peaxuii KJIeTOYHOTro
MeTtabosm3ma. JlaboparopHas
pabota «3ydyenue
(hepMEHTaTHBHOTO
paciieryieHus ePOKCHIa
BOJIOPOJIa B PACTUTEIIBHBIX U
KUBOTHBIX KIICTKAX»

0.5

26

27

benku-akTuBaTops! U OenKu-
MHTHOUTOPBI

ABTOTpOGHBIN THIT OOMEHA
BEILECTB

https://resh.edu.ru/subject/lesson/3917/start/46777/

28

29

30

dorocunTes

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE POIIECCOB
(oTOCHHTE3a U XEMOCHHTE3a»

AHa’poOHbBIE OpraHu3Mbl. Bubl
Opoxxenus. JlaboparopHas
pabota «CpaBHEHHE MPOIIECCOB
OpOKEHUS U IBIXaHUS

0.5

0.5

https://resh.edu.ru/subject/lesson/3917/start/46777/

https://resh.edu.ru/subject/lesson/3917/start/46777/

https://resh.edu.ru/subject/lesson/3917/start/46777/

31

AspoOHBIE OpraHU3MbI. JTaIbl
SHEPTETUYECKOro OOMeHa

https://resh.edu.ru/subject/lesson/3917/start/46777/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

DHeprust MeMOpPaHHOTO
rpaguenTa npoToHoB. CHHTE3

32 0 https://resh.edu.ru/subject/lesson/3917/start/46777/
AT®: pabora nmporonHont ATO- : I
CHHTa3bl

33 Peaknuu Matpu4HOro cMHTE3a https://resh.edu.ru/subject/lesson/5352/start/295780/
T - .

34 DAHCKPHIIHA — MaTPHHHEH https://resh.edu.ru/subject/lesson/5352/start/295780/
cunre3 PHK

35 Tpancasuus u e€ sTarbl https://resh.edu.ru/subject/lesson/5352/start/295780/
KoaupoBanue aMUHOKHCIIOT.

36 Poaw pubocom B OrocuHTE3E https://resh.edu.ru/subject/lesson/5352/start/295780/
Oenka

37 Oprai3allis retoMa y https://resh.edu.ru/subject/lesson/3939/start/105165/
MPOKAPHUOT U IYKAPUOT
M

38 OJICKYIIAPHBIC MEXAHHMET https://resh.edu.ru/subject/lesson/3939/start/105165/
IKCIIPECCHH T€HOB Y SYKAPHOT
Bupycsl — BHEKJIETOUHbBIE
(hOpMBI KUZHH U O0JIUTaTHBIE

39 napasuthel. [IpakTndeckas 0.5 https://resh.edu.ru/subject/lesson/3939/start/105165/
pabora «Co3nanue Moaenn
BHpYCa»
B 0

40 FIPYCHRIE SHOONCRAHIT . https://resh.edu.ru/subject/lesson/3939/start/105165/
YCIIOBCKA, )KUBOTHBIX, PACTCHUU

41 HanoTexHoIOTHY B OHOJIOTHH U
MEIUIINHE

42 JKu3HeHHBIN UKIT KIETKH

43 Martpuunsiii cunre3 JJHK



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

44

Xpomocomsl. JTabopatopHas
pabora «M3y4eHre XxpoMocoM
Ha FOTOBBIX MUKPOIIpEnaparax»

0.5

45

46

47

JleneHue KIeTKu — MHUTO3

Tunsl kietok. Kapuokunes u
uuTokuHes. JJaboparopHas
pabora «HabmroaeHune MmuTo3a B
KJIETKaX KOHUMKA KOPEeIIKa JyKa
(Ha TOTOBBIX
MUKpOIpenaparax)»

PeFYJ'IHI_[I/IH JKHU3HCHHOI'O IHKJIa
KIJICTOK

0.5

https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.edu.ru/subject/lesson/5359/start/270999/

48

49

50

OpranusMm Kak eIMHOE LIeI0e

TkaHu pacTeHuUn.
JlaGopatopHnas pabora
«M3ydeHne TKaHEH PACTCHUI

TkaHU )KMBOTHBIX U YEIOBEKA.
JlaGopatopHnas pabora
«M3yueHne TKaHeN KUBOTHBIX»

0.5

0.5

51

Opranbl. CucTeMbl OpraHoB.
JlaGopatopHnast paboTa
«M3ydyenue opraHoB
IIBETKOBOT'O PACTCHUS»

0.5

52

53

Omnopa Tena opraHu3MoB

I[BI/I)KGHI/IC OpTraHnu3MOB



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

54

55

56

IIntanue opranu3sMoB

IIutanue Mo3BOHOYHEIX
KHNBOTHBIX. HI/IH_[CBapI/ITeJ'IBHaﬂ
CUCTEMA YCITOBCKa

HBIX&HI/IC OpraHnu3mMoB

57

58

I[BIX&HI/IC IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKA

Tpancnopt BeliecTB y
OpraHHU3MOB

59

KpoBeHocHas cucrema
IIO3BOHOYHBIX )XMBOTHBIX U
4eJI0BEKa

60

61

Brinenenue y opranu3zmMoB

3amura y OpraHu3MoB

62

I/IMMYHHaSI CHUCTCMaA YCIIOBCKaA

63

PasgpaxkuMocTs u peryisnus y
OpraHUu3MOB

64

65

66

I'ymopanbHas peryisanus u
SHJOKpPUHHAs cUcTeMa
KUBOTHBIX U YEJIOBEKa
@DopMBI pa3MHOKEHUS
OpPraHHU3MOB

[TonoBoe pa3zmMHOKEHUE

https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.edu.ru/subject/lesson/3927/start/105895/



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/

67

68

Meiios

I"ameTorenes. O6pa3zoBaHue U
pa3BUTHE MOJOBBIX KJIETOK.
Jlaboparopnas pabota
«M3yueHne cTpOeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

0.5

https://resh.edu.ru/subject/lesson/3927/start/105895/

69

70

NuauBuayanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'CHE3
3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

https://resh.edu.ru/subject/lesson/5630/start/132920/

https://resh.edu.ru/subject/lesson/5630/start/132920/

71

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopnas pabora
«BbIsIBIICHHE TPU3HAKOB
CXOJICTBA 3aPOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX

0.5

72

PasmHoOkeHue u pa3BuTHe
pactenuii. JlaboparopHas
pabota «CTpoeHHe OpraHoB
Pa3MHO>KEHHUS BBICIINX
pacTeHui

0.5

73

Ucrtopus cranoBiIEHUS 1
Pa3BUTHUS TEHETHKU KaK HAyKH

https://resh.edu.ru/subject/lesson/5386/start/301065/

74

OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «JIpozodua kak 00BEKT
TeHETHYECKUX UCCIICTOBAHUI

0.5

https://resh.edu.ru/subject/lesson/5386/start/301065/



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

75

76

3aKOHOMEPHOCTU HACIEAOBaHUS
pu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas
pabora "M3y4yeHue pe3yibTaToB
MOHOTHOPUAHOTO CKPEIIMBAHUS
y npo3oduibr"
[{uTomornyeckue OCHOBBI
MOHOTHOPUAHOTO CKPEIIMBAHUS

0.5

https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesson/5386/start/301065/

77

AHanusupyrouiee
ckpemuBanue. Heronnoe
AOMUHHUPOBAHUC

https://resh.edu.ru/subject/lesson/5386/start/301065/

78

JuruOpuaHOe CKpeIIuBaHue.
[IpakTuueckas padbora
«M3ydenue pe3ynbTaToB
JTUTHOPUTHOTO CKPEIINBAHUS Y
TPO30(UITBI»

0.5

https://resh.edu.ru/subject/lesson/4725/start/107947/

79

80

Iutonornyeckue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

CHCHHCHHOC HaCJICJO0BaHUC
IIPHU3HAKOB

https://resh.edu.ru/subject/lesson/4725/start/107947/

https://resh.edu.ru/subject/lesson/4755/start/118828/

81

XpOMOCOMHas1 TEOPHs
HaCJIeICTBEHHOCTH

https://resh.edu.ru/subject/lesson/4755/start/118828/

82

I'eneTuka nmona

83

I'enoTnn Kak 1meocTHaAs
cucTeMa

84

I'eneTn4eckuii KOHTPOIIb
pPa3BUTHS PACTEHUH, JKUBOTHBIX
U 4EJI0BEKa



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/

85

N3MeHYMBOCTh IPU3HAKOB.
Bunel n3smeHunBOCTH

https://resh.edu.ru/subject/lesson/5387/start/17435/

86

87

MonudukarmonHas
U3MEHYMBOCTh
Bapuanuonsslii psia u
BapHalllOHHAsl KpUBasl.
JlaGopaTopHas paboTta
«HccnenoBanue
3aKOHOMEPHOCTEN

MO (DHKAITIOHHOM
n3MeHunBOoCTH. [locTpoenue
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBOM»

0.5

https://resh.edu.ru/subject/lesson/5387/start/17435/

https://resh.edu.ru/subject/lesson/5387/start/17435/

88

T'enoTunnueckas
N3MEeHYNBOCTh. KoMOMHaTUBHAS
U3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/start/17435/

89

90

91

92

MyTanuoHHast U3MEHYUBOCTb.
[IpakTnueckas padbora
«Myrtanuu y n1po3oduiisl (Ha
rOTOBBIX MUKpOIIpenapaTax)»
3aKOHOMEPHOCTH
MYTaAI[MOHHOTO TIpoIiecca.
DOnUreHeTHKa 1 MUTCHOMHKA

I'enernka yenosexa.
IIpakTyeckas pabora
«CocTraBieHUE U aHAIN3
POIOCIOBHOM

MeTtoasl METUITMHCKON
TE€HETUKU

0.5

0.5

https://resh.edu.ru/subject/lesson/3653/start/47180/

https://resh.edu.ru/subject/lesson/3653/start/47180/



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/

93

3HayeHNE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAICHUN U
JIEYEHUH T€HETHYECKHUX
3a00JIeBaHUI YeJ0BEKa

https://resh.edu.ru/subject/lesson/3653/start/47180/

94

OCHOBHBIE ITOHATHSA CCJICKLIUU.
Jlaboparopnas pabota
«M3yueHne cOpTOB KYIbTYPHBIX
pacTeHUi 1 OPOJI JOMAITHUX
KHUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/3861/start/295751/

95

MeTo/ibl CENEKIIMOHHOMN
pabotsl. JlabopaTopHas pabora
«3yueHne MEeTo10B CENEeKINI
pacTeHui»

0.5

https://resh.edu.ru/subject/lesson/3861/start/295751/

96

JocTrkeHus cesieKIuu
pacTeHUH U KUBOTHBIX.
[IpakTnueckas padbora

«IIpuBHUBKa pacTeHUI

https://resh.edu.ru/subject/lesson/3861/start/295751/

97

98

99

100

CoxpaHeHue, u3y4eHue u
WCTIOJIh30BaHNE TEHETUIECKUX
pecypcoB

buortexHonorus kak Hayka u
0Tpacib MPOU3BOICTBA.
[IpakTnueckas pabora
«M3ydenne 00bEKTOB
OMOTEXHOIOTHI

Pe3zepsHblii ypok. [loBTOpeHue,
000011IeHHE, CUCTEMATH3AIHAS
3HAHUU

OcHoBHBIC HaIlTpaBJICHUA

0.5



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

CHUHTETHYECKON OMOIIOrHH

XpoMocoMHas ¥ TeHHas 0 0
101 P 1

WHXCHEePUS
102 Menunuackue OMOTEXHOIOT NI 1 0 0

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 1 145




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 OpomonnonHas teopus Y. Jlapsuna 1 0
) JIBIDKYIIME CHITBI SBOJIIOLIMU BUIOB 110 Y. 1 0
JapBuny
3 bopb6a 3a cymiecTBoBaHNE, €CTECTBEHHBIN 1 1 0
HCKYCCTBEHHBII 0TOOp
4 ®opMUpOBaHUE CUHTETUYECKON TEOpUHU 1 0
HBOJIIOLMH
5 Dransl 3BOIIOIIMOHHOTO Mpoliecca: 1 0
MUKPOIBOJIOIHS 1 MAaKPOIBOJFOIIHS
5 [Tonynsus — sneMeHTapHast €MHULA 1 0
HBOJIIOLINH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 0 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1 0
9 OS¢ ekt ocnoBarens. IhdekT OyTbUIOUHOTO 1 0
TOPJIBILIKA
10 Murpanuu. N30y nomyIisiui: 1 0

reorpaduyeckas, Ouonormueckas




EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN

11
(baxTop 3BOJIIOLUU

12 [TosoBoit 0TOOP
[TprucnocoOaeHHOCTh OPraHU3MOB KaK

13 pe3yabTaT MUKpO3BOIOLMH. JlabopaTopHas 05
pabora «3yuenue apoMopd030B 1 '
uAMoalanTaluil y paCTeHUN U )KUBOTHBIX)

[Ipumeps! npucnocodaeHU y OpraHu3MoB:
Mopdosoruueckue, Gu3noIorn4eckue,

14 OMOXUMHUYECKHUE, TOBEIEHUYECKUE. 05
Jlaboparophnast padora «IIpucnocobiaeHus '
OpPraHU3MOB U UX OTHOCUTEIIbHAs
11€J1eCO00Pa3HOCTh
Bun, ero kxpurepuu u CTpykTypa.

15 JlaGopatopnas pabora «CpaBHEHHE BUI0B 0.5
110 MOP(OJIOTUYECKOMY KPUTEPHIO»

16 Crpykrypa BUJa

17 BunooOpa3oBanue kak pe3yapTar
MHUKPOIBOJIOLUH

18 CBs13b MUKPOIBOJIIOIIMH U STTHUIEMUOTIOTHN

19 Maxkponsosmronus. [Taneontonornueckue
METO/bI U3yUECHHUS IBOITIOIMU

20 buoreorpaguueckue MeToabl U3y4eHUS
HBOJIIOLIH

91 OMOpPHOIOrHYECKHUEe U CPAaBHUTEIBHO-

MOP(OJIOTHIECKUE METO/IBI U3YICHUS




9BOJJIOINH

MounekynsipHO-TeHETHUECKHE,

22 OHOXUMHYECKUE U MATEMATUYECKHAE METOIbI
W3YYCHHUS SBOJFOIIH

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH

24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIIOIUU

o5 Hay4Hble TUIIOTE3bI IPOUCXOXKICHUS KU3HU
Ha 3emie

26 JloHay4HBIE IPEICTABICHHUS O 3aPOXKICHUU
YKA3HU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
SBOJIIOIUN

28 ['unoTessl 3apoXKACHUS KU3HA
HcTopust 3eMiau 1 METOMIBI €€ N3YICHHS.

29 JlaGopatopHnas pabora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX '
OpPTraHU3MOB»

30 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH

31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TaITbI BOJIOIUU PACTUTESIIHEHOTO

39 mupa. [Ipaktudeckas pabora «3ydenne 05
0COOCHHOCTEH CTPOCHUS PACTEHUH pa3HBIX '
OT/ICJIOBY

33 OCHOBHBIE 3TaMbI YBOIIOIHMH KUBOTHOTO
MUpa

34 DBOMIOIUS )KUBOTHBIX. [IpakTuyeckas 05

pabora «3yuenne ocoOOEHHOCTEN CTPOCHUS




IIO3BOHOYHBbIX XKMBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U

35
nepuoiamMm
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO
37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3UC, ET0
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOIILIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB
40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE
41 Pa3BuTHe npencraBiaeHuit 0 MPOUCXO0XKICHUN
YeloBeKa
MecTo yenoBeka B CHCTEME OPTaHUIECKOTO
42 mupa. Jlaboparopnas padota «3ydenue 05
0COOEHHOCTEH CTPOEHHUS CKelleTa YelloBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBMKyIIME CUIIbl aHTPOTIOTeHEe3a
44 CooTHo1IeHne OMOJIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaTUU AHTPOTIOT€HE3a
46 [TaneoreHeTrka U MaJIeOreHOMHUKA
47 DBOJIOLIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora
48 «M3ydeHne KOJIOTHYECKUX alarTalui 0.5

YCIO0BCKa»




MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49 1
aHTPOMOJIOTUI

50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopatopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI)

59 3HaueHne YKOIOrNYESCKUX 3HAHUN I 1
YeloBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue pakropbl. CBET Kak

54 skosorunueckuii pakrop. JlabopaTtopHas 1 05
paborta «BpIsiBIEeHHE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue (akropsl. Temmeparypa kak

55 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BbIsBIEHNE MPUCTIOCOOICHUI '
OpPTraHU3MOB K BIUSHHIO TEMIIEPATypPhbI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl oOuTaHus OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuznennble pOpMBbI OPraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1

oOUTaHus




62

DKOJIOrM4ECKHE XapaKTEPUCTUKHU MOMYJIALUN

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIANH

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXK1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKast CTPYKTYpPa MOMYJISIIHH

66 JlnHaMuKa MONYJSIAA U €€ PeryIsiuus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BBDKHUBaHHS
Okonoruyeckas HA1Ia Buaa. JlabopaTtopHas

68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 0.5
K PacCeIICHUIO

69 Bun xak cucrema nomysnsiui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

- [TpupoHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEN U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICYICTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemanerapHas 00009Ka
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHochepsl

86 KpyroBopotsl BemiecTs u
OMOT€OXUMHUYECKUE LIUKIIBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6uoCheps!

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana mpupoabI

03 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO

Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL




PanronansHoe npupoa0Ionb»30BaHue U

94 coXpaHeHHe OMOJIOTHYECKOT0 pa3HOOOpa3us 1
3emnn

95 O6o06menne o Teme «MUKPOIBOIIONUS U €€ 1
pe3yabTATHDY

96 O600menue mo Teme «MaKpOIBOIIONHUS U €€ 1
pe3yIbTAThI»

97 Oo6o06mieHue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HHU HA 3eMIIe)

98 O6o6menne no Teme «IIponcxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 O0o0meHHe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSAX OPTraHU3MOB)

100 O6o06menune o Teme «OpraHu3mMsbl ¥ cpena 1
OoOUTaHUS»

101 O606meH1/ie o TeMe «IKOJIOTHUSI BUJIOB U 1
TTOTTYJISITTAIA

102 O6o006menue no Teme «brocdepa — 1
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [laceanuka B.B., AknimonepHoe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

buonorus. Meroauu. mocooue. 10-11 k. [Taceunuk

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
1.bubmnoroeka IIOK

2. POII
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