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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHUH (pesiepanbHOil paboueit mporpaMmbl BOCIIUTAHUS.

YueOubiii npeamer «buosnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOW oOnacth «EcTtecTBEeHHO-
HayuyHble TmpenMeTs». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3yuyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepennipann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
NPU3BaHbl OOECHEUYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IKUM, cpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB [OJDKCH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHrue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEIUIMHON, SKOJIOTHEH, ICUXOJIOTUEN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeseT 00s13aTeabHoe (MHBapUAaHTHOE) IPEIMETHOE COIEpKAHUE, €TI0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYET MOCIEA0BATeIbHOCTh W3Y4YEHUs YYEOHOro marepuana ¢ y4E€ToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4EOHOro IpoIiiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3yYeHHUEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled NpupoaHoi cpexne. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO k mIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
GbOpMHpPOBAaHUM  OCHOBHBIX  BHJIOBYYEOHO-TIO3HABATEIILHONW  JIESITEIIbHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIEpKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMsS Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE cpelHEro oOuero oopazoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOH NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPUOJIOTMH U OMOJIOTUU pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriIyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
OMoNOrMYeckoro  o0pa3oBaHHMA B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U YIiyOJieHbl OWOJIOTMYECKHE 3HaHMsSI O PAaCTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MMOMCKOBOIO
XapakTepa, KOTOpPble MOXHO HCIIOIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOLEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHUIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTUYECKOro pa3HooOpa3usi IuiaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTUU U
OMOJIOTMN PAa3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarOUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kijacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii  npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
00y4arolMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsSIuH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHYECKUX 3HAHUM. [[ns
pa3BUTUS M TOJJCpPXKAHUS HHTEpeca OO0y4aroumxcss K OMOJOTMM Hapsixy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEIICHNE BaKHEUITUX OUOTOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCIIONb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHMM MHTEpEca K OMPENeNEHHON o0nacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
MIpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTroo0pa3vu M OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYYarolMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOrHM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CeJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOIHUH,
HKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTtopu U B mpupoae (HaOmoaeHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSTEIbHO  HaXOIUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpYXKalIlel NpUpPOAHON cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIEH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
nporIakTUKU WHGEKITMOHHBIX 3a00JeBaHUl, TPaBWIa TOBEJACHUSI B MPUPOJIEC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JoTheH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelieHus] OMOJIOTHYECKUX 3aa4, MOACIUPOBAHUS OMOJIOTUYECKHUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTHYECKOM TPaMOTHOCTH, OOIIe KyJIbTYyphl TMOBEICHUS B MPUPOJIE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYaroIIMMUCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbS
OKpyXaromux JroAeil (coOmrogeHuss Mep npoduiakTukd — 3a00JeBaHUM,
oOecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHHe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYYarOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YnCI0 YacoB, OTBEJICHHBIX HA M3yUYE€HHE OWOJIOTUHU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHEU(UKU €ro COJepKaHHs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHNE JA0OPATOPHBIX M TpaKTHUYeCKux padoT. Takxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENBLCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISETCS ydYuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue mporpamMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M M3y4aeMble  HMH  TIPOOJIEMBL.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUN.

3HadeHne OWonoruv B (POPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
IPAKTUYECKOM JEATEIIbBHOCTA 4YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

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

Tabnuupel 1 cxembl: «CBsi3b OMOJOTMM C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBble cuctemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: E€IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb W LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(bmoreoneHoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUY.

N3yyenue xuBbIX cucteM. MeToasl Ouonoruueckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsatue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorundeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUsT PE3yJabTaTOB JKcriepumeHTa. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OPraHU3ALUU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
V3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HaOJIIOICHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

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

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MudPepeHInanIbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxeMbl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcropus pazBuUTHS METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpENnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue METOJOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHranbHoe HEHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENs, pPEareHTa, y4acTUe€ B CTPYKTYPUPOBAHUU
KJICTKH, TEIUIoOperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kriaccudpukamuss — OGenkos.
buonornueckue pyHkuu 6€IK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TuapododHbIe cBoMicTBa. Kitaccudukarus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO01mMe CBONCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue Gpyuakmuu JTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenoMuxu, MmpaHcKpUnmoMuKu, nPomeoMuKu.

CrpykTypHas OuoJiorusi: OMOXUMHUYECKHEe U OMO(HU3NYECKUEe UCCICIOBAHMUS
cocTaBa U TMPOCTPAHCTBEHHOW CTPYKTYphl OWOMOJEKyl. Mooderuposarue
CMpPYKmypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckul cunmes OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYyJbl», «CTpoeHHEe MOJIEKYJ
yrieBonoB», «CTpoeHne MoJeKyn JMnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyiabl ATOy.

O6opynoBaHue: XUMUYECKast MOCy/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBI0O KaUYECTBEHHBIX
pEeaKLIUN.

JlaGoparopnass  padora  «lccrmenoBaHue€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON W aBTOTPOPHOU MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Tnasmatuueckass MeMOpana (tuasmanemma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeru€éHHas auddysus), akKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[uromnasma. [{utozons. [urockener. JIBuxeHue muTomiasmMbl. OpraHou/Ibl
kieTkdu. OnHoMeMOpaHHBIE OpraHoOWbl KIETKH: JHAOIUJIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHIOIUIA3MATHUYECKUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IUIACTHUJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMKM MUTOXOHIpUW W mactun. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JEUKOMIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsi. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBpIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBWIKEHHWE JKITYTUKOB W pecHUYeK. MUKpOTpyOOUKu
nuTorasMel. LleHntpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBINIKY, UX CTPOEHUE U
bynkuun. SnepHblii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacIoNOKEHUE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
MPAHCcnopm.

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

JlemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKpPOIIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpOEHHMS KIETOK Pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlaboparopunass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHwe  ABMIKEHUS  [UTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AccuMUISILIMSL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Tumel oOmMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapaKTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JIEUCTBUS.
Kodepmentsl. OTinnuust GepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl M OEIKU-UHTMOUTOpBL. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbIl omocunmes y odaxmepui. Ceemocodouparoujue
nueMeHmyvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpomiacToB B mpoLecce
dotocunteza. CretoBasi u TeMHOBas pasbl. Domoovixanue, Cs., Cy. u CAM-munul
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (poToCHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaMN. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclieHHe, WIH KIETOYHOE AbixaHue. Poab MUTOXOHIpUH B
npoieccax ononornyeckoro okucnenus. {uknnueckue peakunu. OKUCIUTETbHOE
bochopmiupoBanue. Iuepeus memodpanHoz2o epaduenma npomonos. Cunme3



ATD: paboma npomonnou ATD-cunmaszvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YPHEPTETUUECKOTO 0OMEHa.

JdeMoHCcTpaIuA

[Toptpetsr: k. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», «XEeMOCHUHTE3Y.

OOopyoBaHHEe: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

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

JlabopaTopuass pabGora «/3ydyeHue (HEpMEHTATHBHOIO pACILEIICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporieccoB (oTocuHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsiencrBennasi uHGopManus U peaju3anus eé B KieTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTHuecKkuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUMNIMU: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Poiap pubocom B
OounocuHTe3e OenKa.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. Kaxo6, XK. Mano). Monexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycol — HekieTouHbie (OpMBI )KU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuiux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcme.



JdeMoHCcTpaMu

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

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI) IEpUOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeromMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuoTull. JIUMIouaHwlii W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX

nporneccel. Tunel muro3a. KapuoknHe3 n nuToknHe3. buosiorndyeckoe 3HaueHue
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KieTouyHas
rubesp — arnornTos.

Kinerounoe sanpo, XxpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubderu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpoeHwue
xpomocomy, «Pemmkamusa JJHK».

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKA JIYKa».

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKpoIpenaparax».

JlaGopaTopHnasi pabora «HaOmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUSI M IKUBHEACATEIBHOCTU  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak eIuHoe nesnoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTpPOECHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Ye€JOBEKAa. [HWIbI KUBOTHBIX TKAHEW: AMUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblInieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius nqpixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeElIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI PaOOTHl OPraHOB BBIJICIICHMUS.
CBs3b NOJIOCTHU TEJIa ¢ KPOBEHOCHOW W BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouknu. CtpoeHue u QpyHKIMOHUPOBAaHUE
Hedpona. OOpazoBaHue MOYH y YeJIOBEKa.

3amMra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3moB. Cropsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHel. MIMMyHHas cucrema yenoBeka. KieTouHslid u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYHUTET. Teopust KIOHaIbHO-ceIeKTUBHOr0o mmMMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETBHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTe W perymsanus |y  OpraHusmoB. PasnpaxuMocTs y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PazgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >KUBOTHBIX. Hepnas
CUCTEMA U €€ OTHENBl. DBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEIOBEKA.
JKene3pl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUHHOW cucTeM. [unoranamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUID,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUIACTHHKW», «TKaHM >KMBOTHBIX», «CKEJIET 4YeI0BEKa»,
«IInmesapurenbHas  cucrema», «KposeHocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMaAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplaenurenbHas cUCTEMay, «IDHIAOKPUHHASA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBD,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOEHHE IO0XKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cucteMa yenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMI pa3HBIX OTHAEJIOB, BIAXHbIE MpenapaTbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTaiys, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, wian ramerbl. Meio3. Craaumn
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['ameroreHe3 y uUBOTHBIX. [10JI0BBIE KENE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH OPOOJICHUS MJICKOIMTAIOMINX. 3apOIBIINICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHIYKIUSA).
3akyagka IUlaHA CTPOCHUS IKUBOTHOTO KakK pe3yibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOe 3HAYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOrMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
Oopranu3moB. JIBoifHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJIALA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHCcTpaIMuA

[Toptpetsl: C. I'. HaBammun, X. llneman.

Tabnmuupl u cxembl: «BereraTuBHOe pa3MHOXKeHUE», «TuUIbl Oecrnoioro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIaMHIOMOHAIbB», «Pa3MHOXEHHE JBIIICHBD»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTCHHI,
«CTpoeHne ceMsH OOHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopoOTHUKA», «KU3HEHHBIN UK COCHBDY.

OOopynioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMAaTO30UI0B, MOAENb «LIUKII pa3BUTHSA JIATYILIKI.

JlabGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKPOIIPEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pPaCTEHUI».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE MOHATUSA U CUMBOJIbI. [ OMOJIOTrHYHBIE XPOMOCOMBI,
aJyielbHble TEHbI, AIbTEPHATUBHBbIC MPU3HAKH, JOMUHAHTHBIM W PELIECCHUBHBIM
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTUYECKUU,
MOJIEKYJISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKI, «CXEMBbI CKPEILIUBAHUS.

JlabopaTopuast paGora «JIpozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUIEHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHens — 3aKoOH He3aBUCUMOTO
HACJEeNOBAHMUS  NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHMOPUIHOTO
CKpCIIMBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoraMmeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMOcoM. HacienoBanne npu3HaKkoB, CUEIIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuieau3M. B3anmMoaelcTBHEe HeEaJUICIBHBIX T'E€HOB.
KommnementapHocts. Onucras. [lomumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «IlepBbiif 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy JIpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AJUIEIU3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MojeNb JJIA JEMOHCTpAllMd 3aKOHOB €IMHOOOpasus
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb I
JIEMOHCTpPAllUM CLEIUICHHOTO HAcJeIOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «lM3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHoTHMNA W cpenbl Opu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHYHUBOCTH.

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

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOro BUA.

MyTranmoHHass W3MEHYMBOCTb. BuIBl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUTOIUIa3MaTHYeckue myTanuu. COMaTUYECKUE W TMOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKHX PSII0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass U3MEHYHBOCTH U
HACJIEICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, pPOJb INUEHEMUYECKUX ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

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

Tabnmuer u  cxembl: «Buasl  u3meHumBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTamiiy.



OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

I[IpakTuyeckas padora «Mytanmuu y jApo3odusibl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yenoBeka. MeTonbpl  M3ydyeHUs ~ TIE€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, HUTOT€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpENICIICHHE T€HOTHUIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacieacTBeHHbIe 3a00JI€BaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3HM 4YelnoBeKa. boJie3HM C HACIEACTBEHHON MPEepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0osieBaHUN 4enoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThI UCCIICIOBAHUN B
00JIacTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYeCKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTh YETTOBEKA K MATOJIOTUSM.

JleMoHCTpauumn

Tabnuipl U cxembl: «KapuoTun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi Opranu3sMoB

JlomecTukanyss W CeNEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Yuyenue H. U. BaBumoBa o lleHTpax mnpoHMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUi. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MmOpoaa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIO0B B
HacleacTBeHHOW wu3meHumBoctTH H. WM. BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metonsl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INBU 1Y aJIbHBIM. DTarel KOMOMHAIIMOHHON CCJICKLIUU. HUctrwiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMonIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaninanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallUMM Y KyJIbTyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  MHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX pOAWYCH I CO3MaHWS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTtenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexnuny, «OTnanéunas rudpuanzanus», «MyrareHesy.

JlabopaTopHast pabdora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE W TKaHEBbHIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX  MPOJIYKTOB,
BUHOJiee. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.



Knerounass mnxkeHepus. MeToapl KyJbTyphl KIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. KpunoOanku. Comarnyeckas ruOpuauzanuss U COMATHUYECKUHN
smOpuoreHe3. lcronb30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKIus
SAWLEKIETOK U KJIOHMPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIEP KIIETOK.
Texnonocuu  0300posreHus, KVIbMUBUPOBAHUS U MUKPOKIOHATbHO2O
PA3MHOIACEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpynpoBaHue pekomOonHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCT>KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KEHEpUHU.
DKOJIOTUYECKHE U ITUUECKUE ITPOOJIEMbI T€HHOU NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenoMuas nudposas meaununa. [11P-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. M CIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynutener OPBU, ycTaHOBiIeHHME MOJIEKYISIPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabnmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHxeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

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

11 KVIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONUOHHBIX INpeEIACTABJICHUNA B
OonoJioruu

OBomonmonHas teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hp U HaydHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me CHITBI 3BOTOUNH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorud. 3HaYeHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

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

Tabmumet u  cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (popmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHoroobpasue KyiabTYpHBIX (GopM
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIEHUS JABMXKYLUIUX CHJ 3BOJIOLHNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3IBOIIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTAapHAas €auHULA 3BONMOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooH/a TOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelidp rTeHOB — ciydaiiHble
HEHaIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B momyjsauusx. Oddexr
OCHOBartelsl. JDgpgpexm oOymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo20
pasznoobpasus: npudunsl u cieocmeus. llposenenue s3gpghexma Opetigha 2erog 6
bonvuwux u  Mmanvlx  nonyaayusx.  Mwurpanuu.  M3onsauus  TmOMyIISIUi:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIorudecKkast (pernpoayKTUBHAs).

EcrtecTBeHHBIII 0TOOp — HampaBisiomuil Qgakrop sBomaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpuCnOCcOOIeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocoOaeHuit y opranu3mMoB: MOp(hOIOTHYECKue,
¢uznonornueckue,  OMOXUMHYECKHE,  moBeaeHUYeckre.  OTHOCHUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMHU. M3omsius — kioueBord (aktop BugooOpazoBanusa. Ilytu u
CrIocoObI BHJ1I000pa30BaHMS: ajuIonaTpUYeCcKoe (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumnouaM3aIus,
rudpuau3anus). JJIMTeTbHOCTh 3BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l OuWonoruu B pa3pabOTKEe Hay4HBIX METOOB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauun

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

Tabmuplt 1 cxeMbl: «MyTaliOHHasE H3MEHYMBOCTHY, «llomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiume
CWJIBl HBOJIIOIUNY, «DKOJIOrHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«l'eorpaduueckass M30MSAUS  JTUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llomynsiunoHHBIE BOJHBI YACIEHHOCTH XHUIIIHUKOB U KEPTBY», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpualbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «lIpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoviHukm», «CTpyKTypa BuAa B
npuposie», «Crocodsl BuaooOpazoBaHus», «leorpapuueckoe BUI000pa3oBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHUE BHUJIOB CHUHUID),
«ITomunnonael pacteHuin», «KamycTHo-peneunblii ruOpu.

O6opynoBaHue: repOapyuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuW OJU3KUX BHUAOB, 00pPA30BABIIMXCA
pPa3TUYHBIMU CIIOCOOAMH.

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

Jlabopatopuass  padora  «lIpucmocobienuss  oOpraHu3MoOB U = HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoTIOLIMS U €€ pe3yJabTaThl

Metonbl  HM3ydeHHs MaKpO3BOJIOLMM. IlaneoHTOnOrmyeckue MeTO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Bojtouuud. CpaBHeHUE QIOpHl U
dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bujsi-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOMIOLMH. ['€HeTnueckue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U 3BOJIFOIUS TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuiIa) 3BOOIUU. [IpuHyun cmenvl hyHKyul.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIMH.

JdeMoHCcTpau

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiL JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punmodurey,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO pPAa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIMMMaH3e», «lJaBHbBIE
HaIpPaBJICHUS 3BOJIOLUNY, «OO01IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHoBHBIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmornueckas) SBOJIONMUSA. XHMHYECKass OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BemiecTtB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpu.
OO6pazoBanue mnoauMepoB u3 MoHoMmepoB. KoarnepBatHas rumoreza A. .
Onapuna, TunoTre3a nepBuyHoro Oynbona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u meronpl €€ wu3ydyeHus. MckomaeMple OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT M aOCOJIIOTHAS
re0XpOHOJIOTHS. [ €0OXpOHOIOrNUeCcKas IKana: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKONMHUTAIOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M MEpUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIOTHYECKUX mpoueccoB. [losBieHHEe W paclBET XapaKTEPHBIX OpPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KpU3HUChI mpouuioro. [Tpuunnasl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
oco0ennoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnayumannanu, JI. [lacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongewn, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. [1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «l €OXpoHOJIOrMYECcKas  IIKaay,
«HauanpHble 3Tanbl OpraHUYeckoil 3Boouun», «Cxema o0pa3oBaHUsl DYKapHOT
nyTéM cumbOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJIOPOCINY,
«MHoroxkiserounsle Bogopociam», «Mxw», «llanoporHukm», «l oroceMeHHbIE
pactenus», «Oprasbl LBETKOBBIX pacTeHUiD», «(Cxema pa3BUTHS KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbiey,
«IInockue 4epBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXxeuckou spey», «Pa3BuTue KU3HU B MIPOTEPO3OMCKON 3pe», «Pa3BuTHE )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repbapuu PACTCHWM Pa3IMYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIKHbBIC MTPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JaboparopHasi paGora «MoaenupoBaHHEe ~ ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHMe W ONMCAHUE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

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

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznesnsl 1 3a1a4n aHTPOIOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHoBJIEHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUA. COBPEMEHHBIE HAYUYHBIE TEOPUHU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusl 4eaoBeKa OT )KUBOTHBIX. [IpsIMOXOKIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTophl) aHTPOMOreHe3a: OUOJIOrHYeCcKre, COIHaIbHbIC.
CooTHolieHHue OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHHE YenoBeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U pAHHUE MOHTHUIBI — OOUIME MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsH U
JMOJIeH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAeH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJACH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 00mMMIA  TIPEOK
HEAHJEPTATBbCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJIEH XOJOJHOTO KinMaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TaeoreneTrka v nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanMoHHbIN mpouecc U noiaumopdusm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonarne o pace. bompmme pacel: eBporeouIHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKA K pa3HbIM YCJIOBHUSIM OKpYKAarOLWIEHd Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha MoOp(dONOTHIO U
(bU3HONOTHIO YeTIOBEKa.

MexaucuuiuinHapabple  MeToabl B (usnueckol  (OMOJOTHYECKOH)
aHTPOIOJIOTUH.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsuuid. buocouuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBaHue KO3BOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeToIbl aHTPOTOJOTHIY, «I 0JJOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIUMIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A, « IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbupy, « KpomaHbOHIBD,
«IIpenku yenoBekay, «ITarnbl IBOIIOIUHU YETOBEKa», «Packl yenoBeka.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MU(DOTOTHYECKUMH W OMOJNEHCKUMH CIO)KETaMH TMPOUCXOXKIACHUS UeTIOBEKa,
(doTorpaduu HaxoI0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCa MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTuueckas padora «/3ydyeHue 3K0JI0rMUECKUX aJanTaluil YeJIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou

3apokaeHue u pa3BuTHE 3Kkojoruu B Tpyaax A. ['ymGonbpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJIoTHH. CBSI3b SKOJIOTHU C APYTUMU HayKaMHU.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUpoAHbIE U JiabopaTtopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCcTpaMu

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

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHuast padora «3yuenue METOJ0B JKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okosnoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS dKojormueckux Qaxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbl. DKOJOIMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHajgbHas poOjb CBETA.
doTONEpPUOaU3M.

Temneparypa kak skonorudeckuid (axrtop. JleiicTBue TemMiepaTypbl Ha
opraHu3Mbl. [ToiiKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTh kak skonormyeckuid (aktop. Ilpucnocobiienus pacteHud K
noJAJIep >KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
r1yOMHHAs  TOJNOYBEHHAs,  BHYTpUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucnocoOneHuss OpraHu3sMoB K
JKW3HU B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbL. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie QopMbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennbie POpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS M 00pasa KU3HU.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aMOICICTBUU:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpeje
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIC», «XOJOJIHOKPOBHBIE JKHUBOTHBIE», «DH3HMONIOrHYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUHM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUMH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMHN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpenax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHM JXKU3HM, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3JIMYHBIX OMOTUUECKUX B3AUMOJEHCTBUSIX.

JlabopaTtopuasi padora «BpIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DK010rus1 BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss~ Kak
Oounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka nonyisiuuu U €€ peryidius. buoThnueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue qTuHaMUKU nomyisiiuu. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIIUU.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatunmHcona. Pa3zMepsl skosiormdeckomn
Huy. [loTeHnnanbHas U peann30BaHHAs HUILIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpaTEru. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH 4yKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIALIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  HOIyasiuum», «Bo3pacTHble  NHpaMuabI
nonyysiiun», «CKOpOCTh  3aceleHUsi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mogueins 3xonorudeckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHM3MaMH B OHOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHu3MOB B OKOCHUCTEME: IMPOAYIEHThI, KOHCYMEHTBI, PEIYyILICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI Urcel, ONOMACChI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHnoe cooOiecto. bruopaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCHUCTEMA. ATrpoleHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISIUNA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo10710THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OuolEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jecay, «DYyHKIIMOHAIbHbBIC
IpyNIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHUCTEMEY,
«llenmn mutanus (MacTOMIIHAS, TETPUTHAS )», « DKOJIOTHIECKAS TTUPAMHUIA THCEID,
«DKoNoTHYECKasl MUpamMuaa OuoMacchy, «IKOJIOrHUecKasl MUpaMua YHEPTHI,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mmocie
noxkapa», «J9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCHUsI B arpo’KOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas 000ji04Kka 3€MIIM, TJ/I€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XM3Hb. PazBuTHe mpejcTaBieHuil o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiIiepoaa, a3oTa). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEILIAHHbIC U IIIUPOKOJIIMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBHIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPh. KimmaTt, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIUM.

JleMoHCTpauumn

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

Tabmuubr 1 cxembl: «I'eocdepst 3emim», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyiiny, «KinMmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «lIupokonmncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormndeckuit gec.

Oo6opynoBanue: repbapuu pacTeHUMN pa3HbIX OMOMOB, KOJUIEKIIUHN >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M UX NPUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PacCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBL.
Kpacaesie xHuru. Oco0o oxpansemblie mpupojansie Ttepputopuu (OOIIT).
borannueckue caapl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U TMPUPOJIBI.
PanronanbHO€  MPUPOJOMONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ABbHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOSATHBIE MOCIEACTBUSL.

Pa3BuTHEe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarowjue O00CMyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX U008 U 9IKkocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaIuA

Tabmumpt  u cxeMmbl:  «3arpsi3HeHue  atMocdepb»,  «3arps3HEHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @eneparun, KpacHoi KHUTH perHoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o0mero o0pa3oBaHUsS: JUYHOCTHBIC,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIpENENCHUIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMNXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  DKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YE€OHOW M BOCHUTATEIHLHOM JESATEILHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HWIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOLIE H
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE pealii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEILHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

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

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

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXxJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTHU TMEPEN]
PonuHol, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJIEHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HAU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

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



TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1EHHOCTU MPAaBUJ HWHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTh K AKTHMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

UMHTEpEC K pa3IM4HbIM cepaM MpodecCUOHATBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | pealn30BBIBATH
COOCTBEHHbIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TpU peHieHud NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
AKOCUCTEM, OHOCheEphl);

AKTUBHOE HENPUATHE JIEMCTBUM, MPUHOCAIIMX BpEH  OKPYKArOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KME PA3BUTOIO IKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UYHUTATENBbCKOW KYIbTYphl KaK CpEICTBA
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHeuu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MNpoOseM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh  PECypCHble  MpPOOJEMBbI  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
WCIIOJb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWONOTMUECKUX 3HAHUN B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
U U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUEHHMS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIPHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEephIBHOMY  OOpa3OBaHHUID U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIC i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJNIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUE GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMAIBHONH KOMIICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTH
00yJaroIuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JECUCTBUS B
MMO3HABATEILHON 1 COIMAIIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHero oOIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YICOHBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMBI CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecCKHe AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWHM 3HAHWK TPUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENEeNATh 1ETU JeATCILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUH HUX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS SIS 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbHBIE CpencTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B PAa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
L[EJI5IM, OLICHUBATh PUCKH NOCIIEACTBUI JEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, MPeoOpa3OBAHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MEepeHOca CPEeACTB M CIOCOOOB
NEHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

yYMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBATH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHpOpMaIlMu, HEOOXOIUMOU IS BBIMOIHEHHUS YYEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Oouonornueckoi HHPopMauu (Cxemsl, TpaduKu, JUarpaMmbl, TaOIUIIbI, PUCYHKU
" Ipyroe);

UCIIOJIBb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJa/J€Th  HABbIKAMU  pAclO3HAaBaHMWA U 3allUThl  HUH(OpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHMMATH
HaMEpPEHUs IPYTUX JIOAEH, MPOSIBISATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JACUCTBUI C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KayKJI0TO WIEHA KOJUIEKTUBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEro BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaHJIbl B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [JIs1 BBISBICHUS MPOOJIeM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHWUM IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIIbHOM
JEATEIIbBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuupsiTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaToOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JIPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOro YeJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJCPKAHMS Y4YeOHOro MpeaMmera
«buonorusi» Ha yriayOJI€HHOM YpOBHE OpHEHTHPOBAHBI Ha OOECIeUYEeHHE
npopunpHOro  oOyueHust  oOydaronuxcsi — Ouojmornu. OHHM  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUMN 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4eHUs.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NMO3HAHWM  3aKOHOB TIPUPOAbl M  pEUIEHUHu MOpoOJeM  PALMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIIe OHOJIOTUYECKUE TEPMHHBI U TOHATUSA (XKU3Hb, KIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJsus, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIIOTHUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOroOOpa3usi M  TNPOUCXOXKJICHUS  KYJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O IMO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PACTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0u3M), MPEeBpaIlCHUsT dHEPIUU, OpOKEHHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeK03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWJIAMHU KIETKA W HX
(GYHKIIUSMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (PYHKIUSAMH, MEXIY STallaMu
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISABJIATH OTIMYHUTEIIBHBIEC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa9H, BBISBIISITH IPHYHMHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOpHBIE M TPAKTUYECKHUE PpadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

yMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, NMPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHInsX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnactd  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMPABICHHOE W3MEHCHHE T'€HOMa M CO3JIaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
NEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIILIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHHBl MHpaA, B TMO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTMYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUU BOIPOCOB PAIlMOHAIBHOTO
MPUPOJIONIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAaHUE CYIIHOCTA OCHOBOIIOJAralIIuX OHOJOTUYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUHU
(aBosmoniuonHas Teopust Y. JlapBuHa, CUHTETHYECKAsI TEOPHUS SBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinOGepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  TMO3HAHMS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOUIM3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTo u CUMITIaTPUYECKOTO
BHUJ1I000pa30BaHUsl, BIUSIHUS ABMKYIIIUX CHJI DBOJIFOIMU HA T€HO(OHT MOMYJIAINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOuTaHus, YepeIOBaHUsI HAMpPaBJICHUM
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXAY IMPOLECCAMU HBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOTOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMUYMTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYECCKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U CpPeJbl OOUTAHUSA, EIUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniatb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHbIE M MpaKkTUYecKue paboThl, cOOI0/IaTh
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B Yy4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruM,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOXKJICHUU KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MperoTBpalLeHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHalbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIBCKOIO XO3iWCTBa, MUILEBOM
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Koutpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 buoiorus kak Hayka 1 https://resh.edu.ru/

2 JKuBble cuCTEMBI U UX U3yUYEHUE https://resh.edu.ru/

3 buonorus kinetku 0.5 https://resh.edu.ru/

4 XuMUUecKasi Opranu3anus KIeTKH 10 1 https://resh.edu.ru/

5 Ctpoenue u GyHKIMH KIETKH 8 2 https://resh.edu.ru/

OOMeH BelecTB U MpEeBpaIICHUE YSHEPTHHU B
6 B perpatit P 9 1 1 https://resh.edu.ru/
KJIETKE
7 HacnencrBennas undopmarnus u 9 05 http://school-
peanu3anus e€ B KJIIETKE ) collection.edu.ru/collection
. http://school-

8 JKU3HEHHBIN UK KJIETKH 6 1 TPDASE00E .
collection.edu.ru/collection
http://school-

9 17 .

Ctpoenue u GyHKIIHH OPraHU3MOB 1 1.5 collection.edu.ru/collection
http://school-

10 Pa3zMHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 _IM .
collection.edu.ru/collection

['eHeTnka — HayKa O HACIEACTBEHHOCTH U
11 e A 2 0.5 http://www.sbio.info
W3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 1 http://www.sbio.info

13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 1 http://www.sbio.info

14 I'eneTnka yenoBeka 0.5 http://www.sbio.info

15 Cenekiusi OpraHu3MOB 1 http://www.sbio.info




16 \ BruorexHoorus u cuaTeTUYECKAsA OMOJIOT U 4 http://www.sbio.info
17 ‘ PeszepBHoe Bpemst 1 http://www.sbio.info
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4 0
MPEJICTABICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyXKaromias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak KoMIIeKCHasi HayKa 1
1 1 0 0 https://resh.edu.ru/
KaK 9acTh COBPEMEHHOT'0 O0IIeCTBa 01.09.2023 P
2 JKuBbie cucTeMbl M KX CBOMCTBA 1 0 0 https://resh.edu.ru/
05092023 0
VYpoBHeBas opranu3anus KUBbIX
3 1 0 0 https://resh.edu.ru/
cucTeM 06.09.2023 e
Ucropust OTKpHITHS U U3YUEHUS
4 1 0 0 https://resh.edu.ru/
kieTku. Knerounas reopust 08.09.2023 . S
MeTo1bl MOJNIEKYISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo10B KIETOYHOMN
5 1 0 0.5 https://resh.edu.ru/
ouoznoruu (xpomarorpadus, 12.09.2023 PRATESRLEC
anekTpodopes, AuddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»
o http://school-
6 XUMHHCCKHIE COCTAB KICTKN ! 0 0 13.09.2023 | collection.edu.ru/collection
7 MuHepanbHbIE BEIIECTBA KIETKH, UX | 0 0 http://school-
Ouosiornyeckas poJb 15.09.2023 = collection.edu.ru/collection
Oprannueckue BeIecTBa KJIETKH — hito://school
p://school-
8 Gemaz. Jlabopatopras pabora 1 0 0.5 19.09.2023  collection.edu.ru/collection

«O06Hapyx’eHHne 6EJIKOB ¢ TTOMOIIBIO




Ka4eCTBEHHBIX PEAKIIUI»
(oOyuaroriast)

CaoiicTBa, knaccudukamys U GyHKIIUNA

http://school-

? OCIIKOB 0 20.09.2023 = collection.edu.ru/collection

10 Oprannueckue BEIecTBa KJIETKH — 0 http://school-

YIJIEBOBI 22.09.2023 | collection.edu.ru/collection

11 Opranuyeckue BeIecTBa KIETKH — 0 http://school-

JIUTTHTBI 26.09.2023 | collection.edu.ru/collection
Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopnas pabota «Vccrnenoanue httos//school

p://school-

12 HYKJIEUHOBBIX KHCJIOT, BbIJIEJICHHBIX U3 0.5 27092023 collection.edu.ru/collection
KJIETOK Pa3JINYHbIX OPraHU3MOBY
(oOyuaromasi)

13 Crtpoenue u pynkunu ATO. [Ipyrue 0 http://school-
Hykneosunrpudocdarst (HTD) 29.09.2023  collection.edu.ru/collection
Cexsenuponanue JJHK. Metoss hto//school

p://SCNO01-

14 TEHOMIH, TparCKPUITOMHKH, 0 03.10.2023 = collection.edu.ru/collection
MPOTEOMUKH

15 Metoabl CTPYKTYpPHOU OMOTIOTHH 0 04.10.2023 http://college.ru/biology
Tunel knerok. [Ipokapuornueckas )

16 0 http:/college.ru/biol
KJIETKa 06.10.2023 PHTCOTERETIDIONEY
CtpoeHne 3yKapuOTHYECKOUN KIIETKH.

17 [Tpaktrueckas padota «3ydenue 0.5 10.10.2023 http://college.ru/biology
CBOCTB KJICTOYHON MEMOpPaHbI» o

18 [ToBepXHOCTHBIN anmapaT KJIETKU 0 11.10.2023 http://college.ru/biology

19 OpHoMeMOpaHHbIE OPraHOU/IbI 0.5 http://college.ru/biology




20

21

kietku. [IpakTuaeckas pabora
«V3ydenue TBUKEHUS [IUTOIIA3MBI B
pacTUTENBHBIX KJIETKax» (0Oyuaromias)

[TonryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHJIPUH, TIIIACTU/IBL.
JlaboparopHas padora «/ccnenoBanue
IJ1a3MOJIN3Aa U JIETIIIa3MOJIN3a B
PaCTUTENBHBIX KIIETKAX)

HeMeM6p AHHBIC OPpraHOU bl KICTKHU

0.5

13.10.2023

17.10.2023

18.10.2023

http://college.ru/biology

http://college.ru/biology

22

Crpoenne U QyHKIIUH Ipa

20.10.2023

http://college.ru/biology

23

24

CpaBHHTENBbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «/3y4eHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

ACCUMUIISIIINS U TUCCUMMIISITUS —
JIBE CTOPOHBI MeTabomm3Ma. THUIb
oOMeHa BemectB. JlabopaTopHas
pabota «3yyeHune KaraauTUYeCKOn
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMIIIa3bl WIK KaTanasbl)»

0.5

0,5

24.10.2023

25.10.2023

http://college.ru/biology

http://college.ru/biology

25

depMEHTaTUBHBIN XapaKTep peakni
KJIETOYHOTO METaboIn3Ma.
JlabopaTtopHas pabota «3ydeHue
(epMEHTAaTUBHOTO paclIeTICHUs
MEPOKCH/Ia BOJIOPOJA B PACTUTEIBHBIX
Y )KHBOTHBIX KJIETKAX)

0.5

27.10.2023

http://college.ru/biology

26

benku-akTuBaTopsl u OeNKu-

http://college.ru/biology




WHTUOUTOPHI. 07.11.2023
27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB 0 08.11.2023 http://college.ru/biology
28 ) http://college.ru/biol
OTOCUHTE3 00 10.11.2023 p://college.ru/biology
XemocuHTes. JJabopaTropHas pabota

29 C 0.5 http://college.ru/biol
«CpaBHeHuUe TporeccoB (poTocuHTe3a 14.11.2023 p://college.ru/biology
1 XEMOCHHTE3a)

AHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlaboparopHas pabora _

30 0 http://college.ru/biol
«CpaBHEHHE TIPOIIECCOB OPOKEHHS U 15.11.2023 DLICOTCRE.TUDIOT0RY
JIBIXAHUS
AspoOHbIE OpraHUu3Mbl. JTaIlbl

31 0 http://college.ru/biol
SHEPreTHYecKoro ooMeHa 17.11.2023 PHTCOTCRCIUDIONR)
DHeprusi MeMOpPaHHOTO TpaJueHTa

32 npotoHoB. Cunate3 AT®: pabota 0 http://college.ru/biology

. 21.11.2023
npoToHHON AT®-cuHTa3bI

33 Peakuuun matpuyHoro cuaresa 0 9 11.2023 https://resh.edu.ru/
TpaHckpumIus — MaTPUYHBINA CHHTE3

34 0 https://resh.edu.ru/
PHK 24.11.2023 e

35 Tpancnsmus u e€ sTamnbl 0 28.11.2023 https://resh.edu.ru/
KoaupoBanue amuaOkucn0T. Ponb

36 0 https://resh.edu.ru/
pubocom B OmocuHTe3e Oenka 29.11.2023 PEATESLECHI
Opranu3zanus reHoMa y IpOKapuoT U

37 0 https://resh.edu.ru/
SYKapHoT 01.122023 P AEREGR

38 MonekynsapHble MEXaHU3MBbI 0 https://resh.edu.ru/




9KCIIPECCUU T'€HOB Y YKapPHOT

Bupycsl — BHEKIIETOUHBIE (DOPMBI
KHM3HU U OOJIMTaTHBIE TApa3UTHI.

05.12.2023

39 0.5 https://resh.edu.ru/
[IpakTuueckas pabora «Co3nanue 06.12.2023 PEATESLECHI
MOJIETIN BUpYyCa»

BupycHbie 3a001eBaHMsI YeIOBEKA,

40 0 https://resh.edu.ru/
YKUBOTHBIX, PACTCHHUI 08.12.2023 PEATESLECHI
HanorexHomoruu B OHoJIOTHH 1

41 0 https://resh.edu.ru/
MeJIHLHHE 12.12.2023 et

42 JKW3HEHHBIN LMK KIETKU 0 13.12.2023 https://resh.edu.ru/

43 Marpuunsiii cuates JJHK 0 15.12.2003 https://resh.edu.ru/
Xpomocomsl. JlabopaTopHas pabora

44 «M3ydeHne XxpoMoCcoM Ha TOTOBBIX 0.5 19.12.2023 https://resh.edu.ru/
MHUKpOIIpernapaTax»

45 JleneHue KIeTKH — MHUTO3 0 20.12.2023 https://resh.edu.ru/
Tunsl kietok. Kapuokunes u
nuTokuHe3. JJabopatopHas padora

46 «Habmrorenrne MuTo3a B KJIeTKax 0.5 9 12.2023 http://www.sbio.info
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»

47 Perynsuus >KM3HEHHOTO UKJIA KIIETOK 0 26.12.2003 http://www.sbio.info

48 Opranusm Kak €IMHOE 1LIeJI0€ 0 27 12.2023 http://www.sbio.info

49 Txanu pacrenuii. JlaboparopHas 0.5 http://www.sbio.info




pabota «3ydyeHue TkaHel pacTeHU» 29.12.2023
TkaHU KUBOTHBIX U YEJIOBEKA.
50 Ha60puaT0pHa${ pabora «3yueHue 0.5 09.01.2024 http://www.sbio.info
TKaHeH KUBOTHBIX)
Opransl. CucTeMbl OpraHoB.
51 Jlaboparopuas pabota «3yueHue 0.5 10.01.2024 http://www.sbio.info
OpraHOB I[BETKOBOTO PACTECHUS
52 Ormopa Tena opraHu3MoB 0 12.01.2004 http://www.sbio.info
53 JIBr>KEeHHE OPraHU3MOB 0 16.01.2024 http://www.sbio.info
54 [IuTanue opraau3mMoB 0 17.01.2004 http://www.sbio.info
[TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
55 0 http:// .sbio.inf
[TumeBapuTenbHas cucTeMa 4eJIoBeKa 19.01.2024 DAARASDI0AT0
56 JlpIxaHue opraHu3MoB 0 73.01.2004 http://www.sbio.info
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 0 hito:// bio.inf
uernoBexa 24012024 T DRSRIOAED
58 TpancnopT BeliecTB y OpraHu3MoB 0 26.01.2004 http://www.sbio.info
KpoBeHocHas cuctema mo3BOHOYHBIX
59 http:// .sbio.inf
YKUBOTHBIX U YEJIOBEKa 0 30.01.2024 DAL D100
60 Brinenenue y opranu3zmMoB 0 31.01.2004 http://www.sbio.info
61 3amura y opraHu3MoB 0 02.02.2004 http://www.sbio.info
62 NMMyHHas cucTeMa 4enoBeKa 0 http://www.sbio.info




PazgpakuMocTs 1 peryisuus y

06.02.2024

63 0 http:// .sbio.inf
OpraHu3MoOB 07.02.2024 PARAEDIOE0
['ymopanbHas perynsuus u

64 SHJOKpPUHHAs CUCTEMA )KUBOTHBIX U 0 09.02.2004 http://www.sbio.info
YeJIoBeKa

65 DopMbI pa3sMHOKEHUST OPTaHU3MOB 0 13.02.2004 http://www.sbio.info

66 [TonoBoe pa3zmMHOXKEHUE 0 14.02.2004 http://www.sbio.info

67 Metios 0 16.02.2004 http://www.sbio.info
I'amerorenes. O6pazoBanue u
Pa3BUTHUE MOJIOBBIX KIIETOK.

68 Jlaboparopnas pabota «13yuenue 0.5 20.02.2004 http://www.sbio.info
CTPOEHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpErapaTax»

WNHnuBuayanbHOE pa3BUTHE .

69 0 http:// .sbio.inf
OpPraHu3MOB — OHTOT'€HE3 21.02.2024 DAARASDI0AT0
3akJajKa OpraHoB U TKaHEH u3

70 0 http:// .sbio.inf
3apOJIBILIEBBIX JIUCTKOB 27.02.2024 DAL D100
Poct u pa3zBuTHE KUBOTHBIX.

JlaGoparopHas pabdora «B

71 paropria pabora «GhIBIICHe 0.5 http://www.sbio.info
MPU3HAKOB CXOJICTBA 3aPOIBIIIEN 28.02.2024
MMO3BOHOYHBIX KUBOTHBIX»

PasMHOkeHME U pa3BUTHE PACTEHMIA.
72 JlabopaTtopHas padota «CtpoeHue 0.5 01.03.2024 http://www.sbio.info

OpraHoB pa3MHOXKCHU BBICHIUX




73

pacTeHui»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHUA
I'CHCTUKH KaK HAayKH

05.03.2024

https://resh.edu.ru/

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reaetuku. JlaboparopHas pabora
«Ipo3oduna kak 00BEKT
TCHCTUYCCKUX I/ICCJ'IGI[OBaHI/If/'I»

0.5

06.03.2024

https://resh.edu.ru/

75

3aKOHOMEPHOCTU HACTIEAOBaHUS
IpU3HaKoB. MoHOrMOpuIHOE

ckpeurBanue. [IpakTrueckas padbora

"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKPEIINBAHUS Y
po30¢uiIb"

0.5

12.03.2024

https://resh.edu.ru/

76

7

78

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

AHaJ'II/I3I/IpyTOIJ_[ee CKpCHINBAHUC.
Hemnonnoe AOMUHHPOBAHUC

JuruOpuHoe CKpelrBaHue.
[TpakTuyeckas padora «M3yueHue
pe3yabTaTOB JUTHOPUIHOTO
CKpEUIMBaHUA y APO30(UIB»

0.5

13.03.2024

15.03.2024

19.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

79

[MuTonornyeckre OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHUS

20.03.2024

https://resh.edu.ru/

80

81

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

XpOMOCOMHaH TCOpUA
HaCJICACTBCHHOCTH

22.03.2024

02.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

82

T'enetnka noina

https://resh.edu.ru/




83

I'enoTnn kax OEJIIOCTHAas1 CUCTEMA

03.04.2024

05.04.2024

https://resh.edu.ru/

84

85

86

I'eneTnyeckuii KOHTPOJIb PA3BUTHUSA
pacTeHul, )KUBOTHBIX U YEIIOBEKA

N3MeHuYnBOCTH MpU3HAKOB. BHibl
U3MEHYUBOCTH

MonudukanronHas N3MEHYHBOCTh

09.04.2024

10.04.2024

12.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

87

BapranunoHHBIN psia U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOTU(UKATMOHHONW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifia v
BAPUALIMOHHON KPUBON»

0.5

16.04.2024

https://resh.edu.ru/

88

&9

90

91

I'enoTunmaeckas N3MEHYNBOCTb.
KombOuHaTuBHAS H3MEHUYUBOCTE

MyTannoHHast U3MEHUYUBOCTb.
ITpakTuyeckas pabora «MyTtaun y
Tpo30¢ Bl (Ha TOTOBBIX
MUKpOTpenaparax)»

3aKOHOMEPHOCTU MYTaIlMOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'CHOMHKA

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHHe U aHAIIN3
POIOCIOBHON»

0.5

0.5

17.04.2024

19.04.2024

23.04.2024

24.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

92

MeTtoasl METUIIMHCKON T€HETUKU

https://resh.edu.ru/




93

3HaucHUE MEIUITMHCKON T'€HETHUKHU B
IpEeaAOTBPAIICHNHN U JICYCHHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

26.04.2024

03.05.2024

http://n-t.ru/nl/mf

94

OCHOBHBIE ITOHATHSA CCJICKLIUU.
Jlaboparopuas pabota «3yueHue
COPTOB KYJIbTYPHBIX PACTEHUN U
MOPOJI AOMAIITHUX KHUBOTHBIX

0.5

07.05.2024

http://www.sbio.info

95

96

97

98

MeTobl CeneKIIMOHHON pabOTHI.
Jlaboparopuas padota «/3yueHue
METOJOB CEJIEKI[UU PACTCHUI»

JIOCTHKEHMSI CeJIEKLIMU PACTeHUH U
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»

CoxpaHnenue, U3y4eHue u
HCIOJIb30BaHNE T€HETUYECKUX
pecypcoB

buoTexHoorus kak Hayka U OTpacib
npousBojicTBa. [IpakTuueckas pabora
«M3ydyenue oObEKTOB
OMOTEXHOJIOTHI

0.5

0.5

08.05.2024

10.05.2024

14.05.2024

15.05.2024

http://www.sbio.info

http://www.sbio.info

http://www.sbio.info

http://www.sbio.info

99

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOIOr i

17.05.2024

http://www.sbio.info

100

101

XpOMOCOMHaSI W TCHHAasA MWHXXCHEPUA

MeaunuHCcKue OMOTEXHOJIOTUU

21.05.2024

22.05.2024

http://www.sbio.info

http://www.sbio.info

102
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OBIIEE KOJIMYECTBO YACOB I10

IIPOTPAMME 12 ! 13



11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
0co0el 0HOT'O BHIA)
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINAN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Ipumeps! npucnocodaeHU y OpraHu3MoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossostonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUe




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO0111e 3aKOHOMEPHOCTH IBOJIIOIIH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJTIOIIAH
28 ['unioTe3sl 3apoKICHUS KUZHU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
79 Jlaboparopnast pabora «3yuenue u
OIMCAaHNE UCKOTTAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pactutensHOro Mupa. [IpakTudeckas
pabora «3ydeHue ocobeHHOCTEM 05
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4YecKoro
MPOIILIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YEIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMATILHBIX (hPaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
aJanTalyil 4eJIoBeKa

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dkosorudeckue GpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaGopatopHnas pabota «BeisiBieHHe 1 0.5
MIPUCTIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 06uTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzneHnnble popMBbI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTb, IUIOTHOCTh, BO3pacTHas U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTPAITAN

65 DKoJorudeckasi CTpyKkTypa nonyJssnuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YHCIEHHOCTH TIOIYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PaCTeHHI K paCCEICHUIO»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 W3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

88 YcToiuuBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOolIBOIIONUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0menne 1o Teme «IKOJIOTHs — HayKa O !
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6o006menne no Teme «OpraHu3mMsl U cpenia !
OOUTaHUS

101 O606meH1/ie o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brocdepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 02 75

[NPOT'PAMME




JIner m3menennii 1 nononenuii B 10 kiacce

Ne /1

Jara

Tema ypoka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornyeckue cuctemsl u nporecchl, 10 kinace/ Tepemor A.B.,

[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYEHHOIN OTBETCTBEHHOCThIO « MOIL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
buonorus. Meroauueckoe mocoobue misa yuutens. Tepemos A.B., [letpocoBa

P.A., OGmiectBo ¢ orpanndeHHO# oTBeTcTBeHHOCTHIO "MOL] MHEMO3MHA"

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas xomnekuusa LIOP. IIpeamernas komtekuusa «buonorus» http://school-
collection.edu.ru/collection

OTtkpbIThIN KOJUIEIK: bruomnorus http://college.ru/biology

Bces Ouonorusi: HayuHo-00pa3oBartenbHbIi noptai http://www.sbio.info
KoHuenuuu coBpeMeHHOT0 €CTECTBO3HAHUA: bruonornueckas kapTuHa MUpa:

AJIEKTPOHHBIN yueOHuK http://nrc.edu.ru/est
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