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MNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yaebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mnpemnoaaBaHus
yuebHoro npeamera «bronorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCTIMTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSL OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTecTBeHHO-HAyYHBIE TPEAMETHD.
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHblE NPEIMETHI, H3y4aeMble Ha
yriyOnEHHOM YpOBHE, SIBIIIFOTCS criocoOoMm muddepeHnnanun o0ydeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TpPO(EecCHOHAIBHBIM M BBICIIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX TPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX W PAa3BHBAIOIINX 331ad, CBS3aHHBIX C MpodopueHTanuein
o0OyJaromuxcss W CTUMYIHPOBAHWEM HHTEpeca K KOHKPETHOW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamerty "buonorus" naér mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOnEHHOM ypOBHE, ONpeeseT 00s3aTeabHoe
(MHBapHaHTHOE) TMPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM U TeMmaw,
pacnpezenieHue 1o KiaccaM, peKOMEHIyeT MOCIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiu30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIICHHS], PEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOrO OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTHMHM TaK)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynpbrataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATENIbHOM
JEeSITeIbHOCTH OOYyYalolIMXCcsl MO OCBOEHHUIO COAEpkKaHHS OHOJOTrHYecKoro oOpa3oBaHHs Ha
yYpOBHE CpeHero o0Iiero 0opa3oBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaromuxcs O JKMBOM MpPHUPOJE, OCHOBAX MOJIEKYIAPHOM U KIETOYHON OHUONIOTHH,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

Nzyuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEAYIOIIEeMY MOJYYeHUIO OMOJIOrMYecKoro oOpa3oBaHMS B
By3aX M OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIsIET cHUCTEeMa OHOJIOTUYECKMX 3HAHWM, MONYYEHHBIX MPU H3YUYEHUU OO0YyJarOIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBl U YIITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,

O6H_II/IX 3aKOHOMCPHOCTAX JKHU3HHU, JOIOJIHUTCIIBHO BKJIFOUCHBI OMOJIOrHYCCKHE CBCACHUA
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IIPUKJIATHOTO ¥ TIOMCKOBOI'O XapakKTepa, KOTOPbIE MOYHO MCIIOJIb30BaTh KaK OPUEHTHUPbI AJIs
nocuenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYEHHBIMU OOYYaIOIUMHUCS MPH U3YyYeHUU QU3NKU, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mporpammbl mo y4deOHOoMy mpeamery "buonorums" oTpakaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIbI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluy,
HBOJIIOIIUM OPTaHMYECKOTr0 MHpa Ha 3emie, COXpaHEHHs OHMOJIOTHYECKOTO pPa3HOOOpasus
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KJIETOYHON OHOJIOTHH,
SMOPHONIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENICKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AKTYaJIU3UPYIOTCS 3HAHUA OOyJaroluxcs 1Mo OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE y4€HHE, OCHOBBI DKOJIOTUH U
yaeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMpaBW, JEXKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OHOIEHO03a, SKOCHCTEMBI, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHU, NMPUKIAJAHBIX acCMeKTax
Ouonornyeckux 3HaHui. J[ns pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKaHUU MPOrPAMMBI IO
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS W PA3BUTHUS TOW WU WHOMU
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEIICHHE BaXKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE — OBIAJCHHE
0oOyyaloUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliy >KUBBIX CHCTEM
pPa3HOro paHra u NprHoOpeTeHue YMEHHH HCIO0JIb30BaTh 3T 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K omnpenenéHHoi obnactu NpodecCHOHAIbHON eATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHeH, Win K
BBIOOPY Y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHHUsl.

JlocTrkeHue 1efu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrnieunBaeTcs PelIeHuEM CIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YaIOLIUMHUCS  CUCTEMbl  OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BU]L,
ouoreoreHo3, O6uocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTUH;

O3HAKOMJICHHE  OOydJaloluxcsi ¢  METOJAaMHM  TIO3HAHWUS ~ JKUBOW  MPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OMOJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  TMAJEOHTOJOTHUH, OSKOJOIMM); METOJAAMU  CaMOCTOSTEIbHOTO  MPOBEJCHMS
OMOJIOTUYECKUX MCCIIEOBAHUN B J1a0OpaTopuu M B Mpupoje (HaOIoAeHue, H3MEpeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZIcHHE OOYYaIOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
HCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAIUIO; TIOJIb30BATHCS OMOJIOITMUECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOW; YCTAQHaBIMBATh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIbHO-
HSKOHOMHYECKUMHU U SKOJIOTHYECKHMHU IpoOJieMaMM 4YeJIOBEYECTBA; OICHHWBATH IOCIEIACTBUS
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CBOEH JEATENILHOCTH I10 OTHOLIEHUIO K OKpY)Kalolled IpUPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATH M COOJIOAATH  MEpPHI
npo(MITaKTUKA MH(EKIMOHHBIX 3a00JI€BaHUM, MpaBUiia MOBEACHUS B NPUPOAE M 0OeCreueHus
0€301acCHOCTH COOCTBEHHOM KM3HEIACSTEIBHOCTH B YPE3BBIUANHBIX CHUTYalUsAX MPHUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B OOJIACTH
OHOJIOTHH;

pa3BUTHE y 00YJaIOUINXCSl MHTEIUIEKTYa bHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 Ipo0OsieMaMu, METOA0JIOTMEd OMOJIOrMYeCKOro HCCIIEOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pemIeHus] OWOJIOTHYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMTaHUE Y OOy4aromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM TPUPOJE B IETIOM U K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OPMHPOBAHME HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWM;

nproOpeTeHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TIPUPOAOTIONH30BAHUT
(coOmronenne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHJOB, SKOCUCTEM, Ouochepsl),
COXPAaHEHUU COOCTBEHHOIO 370POBBSI U 3J0POBbSl OKPYXKAIOMIMX JtoJed (coOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYaIUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHM B OBCEHEBHON KU3HU;

CO3JJaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOyYalOMIMMHCS WHIUBUAYAIbHON
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyronemMy mpodeccCHoHaATbHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTAMU
pervoHa.

OO0miee 9MCIO 4YacoB, OTBEICHHBIX HA HM3y4YeHHWE OMOJIOTMH Ha YriyOJICHHOM YpPOBHE
cpenHero obmiero obpaszoBanus, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METONOB M  CpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS M HAINpaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosoruueckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpeaHero MpodecCHOHAIBHOIO U BBICIIETO
o0OpazoBaHwUsl.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YE€HHWU OHOJOTHMU Ha YTIyOJIEHHOM YpPOBHE SIBISIETCS
mpoBe/ieHHEe 1a0OpaTOpHBIX W MpakThdeckux pador. Taxke ydactue oOydaromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpEIeNIAeTCS y4YUTENIeM Ha OCHOBE HMMEIOIIMXCS MAaTepHallbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBUA.



COIEPKAHUE OBYYEHUA

10 KVIACC

ConepkaHue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkasi mctopusi pa3BUTHS OHOJIOTHHU.
buonornveckre Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAYYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTMU B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHMe OHOJOTMM B TMPAKTUYECKOU
NESTETPHOCTH  YENIOBEKA: MEJMIIMHE, CEITbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPO/IBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I
Mennens, B. W. Bepuanckuii, WU. II. IlaBnos, M. WM. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

KuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YIOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCHPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3zalid >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIE€TOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiil. [Iporeccsl, npoucxoasiye B KHUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, m3ydaroniue UBble CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alIUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornyeckoil Hayku. Habmionenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMartu3auus, MeraaHanu3. lloHsaTMe o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsarue BeIOOpPKU U €€ J0CTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuier u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CUCTEMBI»,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OPraHU3aLUU KUBON MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyaI0BaHUE AJIsl TPOBEACHHS HAOTIOACHUN, H3MEPEHHIH,
AKCIIEPUMEHTOB.

IIpakTHyeckass padora «/crnosb30BaHUE PaA3IMYHBIX METOJOB MPU HU3YUYEHHUH KUBBIX
CUCTEM.



Tema 3. buoJsiorust KjieTtkun

Knerka — cTpykTypHO-(h)yHKIMOHAJIbHAST €MHMLIA JKUBOTO. VICTOpPHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUH.

MeTopl MOJIEKYJISIPHOM UM KJIETOYHOM OMOJOrMHM: MHUKPOCKOIHS, Xpomartorpadus,
anektpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHumansHoe  HEHTpU]YrUpOBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue (DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSL.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuipl U cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIN MHKpockomn», «Mcropus
Pa3BUTUSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KIETOYHOW OHOJOrMHM (XpomaTtorpadus,
anekTpodopes, nupdepennranbaoe nenTpudyruposanue, [1LP)».

Tema 4. XuMnueckasi opraHu3anms KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOJIEMEHThI. Bona u €€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKU, TEIUIOPETYISLUU.
MunepanbHbIe BelIeCTBa KIETKH, UX OuoJiornyeckasi pojib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMmepsl. beinkn. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuuHast cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTWYHas, YeTBepTUYHAs CTPYKTyphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuoni.

VYrneBoapl. MoHocaxapuipl, AWcaxapuibl, OJMTOocaxapuabl W mojucaxapusl. OOuuit
IJIaH CTPOEHUS U (U3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnormyeckue QyHKUnUN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHIOB.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouibl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunossie kucinotel. JIHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTuupl.
[Mpunnun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — naBoiinas cnmpalib.
Mectonaxoxaenue u ouonorundeckue pynkuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonornueckue
¢byukiun  AT®. BoccraHoBleHHbIE TIEPEHOCUMKH, UX (GYHKIMM B KJIeTke. /[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosorus: OMOXMMHUYECKHE U OHOPHU3MYECKHEe MCCIEJOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U  @DYHKYuUL
buomonekyn u ux komniekcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Toptpetst: JI. [lonunr, Jx. Yorcon, @. Kpuk, M. Vunkunc, P. ®panxinun, ©. Canrep, C.
[Ipy3unep.



Juarpammel:  «PacnipeneneHrne  XMMHUYECKUMX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuper u cxembl: «llepuoanyeckas TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOJbD», «BelmiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oelkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YriieBoJ0B», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MoseKyinbl ATO».

O6opynoBaHue: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JladopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lIccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl kIeTok: sykapuoTHdeckass U mpokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHus KJIETKHU.

Crpoenue mnpokapuoTHUecKoW kieTku. Kierounas crTeHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne n QyHKIMOHUPOBAHUE dYKapUOTHUECKOM KieTku. [lna3marnueckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCHOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, obOneryéHHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcmopT). Ilomymponumnaemocts MeMOpanbl. Pabota
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CtpykTypa v PyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUH, TpUOOB.

[urommazma. I[lurosonb. [lurockener. [IBwkenue nurToriazmbl. OpraHowabl KIETKH.
OnHomeMOpaHHBIC OpraHOMABI KJIETKH: 3HAomasMarndeckas cetb (DI1C), anmapar ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
Ctpoenue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [maakuili  (arpaHyssipHBIiT)
sHAOIUIa3MaTHUecKuil peTukynyMm. CekperopHas ¢yHkius anmapata ['ombmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dicu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbiX kKieTok. Kierounslit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MUTOXOHIPHUM, TIIACTUIBL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepeosckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpWM # minacTuia. [lepBuuHbIe, BTOPUYHBIE U CJOXKHBIC IIJIACTH/IBI
(OTOCHHTE3UPYIOUINX JYKApHOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6pannbie opranousl kietku CtpoeHue M QyHKIIUU HEMEMOpPAaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmMuHosbie
Muxkpoguramenmol. MpblIIEUHBbIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemOK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWKEHHE JKI'YTUKOB M DPECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompybouxamu. Momopuvie benxu.

SAnpo. ObGonouka gapa, XpOMaTHH, KapHOIUIA3Ma, SIPBIIIKH, UX CTPOCHHE M (YHKIUH.
SnepHblii 6enkoBbIH MaTpHKC. [IpocTpaHCTBEHHOE PacHOJIOKEHHE XPOMOCOM B HMHTep(hazHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxa s0epHoll
00010uKU 8 Mumo3ze. HoepHulii mpancnopm.



Knerounsie  BkmtoueHus.  CpaBHUTENIbHAs  XapaKTEPUCTHKA  KJIETOK  JYKApUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTkn», «CTpoeHue pacTUTENbHON KieTkn», «CTpoeHre MUTOXOHIpUN», «Sapo», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl PacTUTEIbHBIX, >KMUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepUaJIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladopaTopHas pabora «lccienoBanue mia3mMoiiM3a U JCTUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaX).

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMWIALNS U TUCCUMWISLMS — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK M  reTepoTpoHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX IIpoIeccax.
DHepretuyeckoe oOecrieueHue kieTku: npeBpaimienne AT® B 0OMEHHBIX Mpolleccax.
@depMeHTaTUBHBIM XapaKkTep peakuui KIeTO4YHOro Mmerabonusma. DepMeHThl, UX CTPOCHHE,
cBoiicTBa W MexaHusM jerctBus. KodepmeHTsl. OTnnumus (QpepMEHTOB OT HEOPraHUYECKUX
Karajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3IMYHBIX (PaKTOPOB.

[lepBuyHbIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlll omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBas
dazel. Domoodvixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHu3aMOB-XEMOCHHTETHUKOB:  HUTpU(ULUpPYROLIHE
OakTepuu, kene300aKTepun, cepodakTeprn, BOJOPOAHbIE OaKTeprH. 3HaUEeHUE XeMOCHUHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoXkeHHs M MX HCHOJb30BAHUE
4eJI0BEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM U BO30yIUTENN
0ome3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTENbHBIN HTall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILCIUIEHUE IITFOKO3bI.

buonoruueckoe OKuCICHHUE, WU KIETOYHOE JAbIXaHue. Poyib MUTOXOHApUI B mIpoueccax
Ouosornyeckoro okucieHus. llukmumueckue peakuuu. OkucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIECTB IMepes aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMeHa.

JdeMoHcTpanuu

IToprpetsr: k. ITpuctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «DHepreTndyeckuii oOmen», «buocunHTes Oenkay,
«Crtpoenue pepmMeHTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.



JlaGopaTtopuass padora «M3ydeHue KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMUJIa3bl WM KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO PpACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHasi padora «CpaBHEHHE TTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE ITPOIECCOB OPOKCHHSI U JIBIXAHUS.

Tema 7. HaciieactBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTaApHOCTH B pEaKLUsAX MaTPUYHOIO
cuHTe3a. Peanmsanust HacneACcTBEHHOW WHpOpManuu. [ 'eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. [IpuHOuMnbel TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTD,
aHTUNApPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcioBus
o6uocunTesa 6enka. Koauposanue aMmuHokucioT. Ponbs pubocom B buocuHTese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y MpoKapuoT U
syKapuoT. Perymisius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanuzmvl dKcnpeccuu 2eHoé y aykapuom. Ponw xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHbIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupychl — Heknerounble (GOpMBI JKU3HU U 00IUTaTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwnwiti yuxn JIHK-cooepocawjux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycueie 3a0oneBanuss uenoBeka, KUBOTHBIX, pactenui. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonocuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUIA.

Tabmuubprt w  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuit Kom», «BUPYyCHY,
«baxTepuodarmy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoiasl u perymsiuusa. MHrepdaza um muto3. OcobOeHHOCTH
mporeccoB, mpoTekatonux B uHTepdase. [loaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHH M TMOCTCUHTETUYECKUH (TMPEMUTOTHUECKUN) TEPUOIbI
nHTEep(Da3hI.

Marpuunbiii  cunre3 JIHK -  pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMIIJIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAUIEIbHOCTb. MeXaHHu3M
perumkanuu - JIHK.  Xpomocomsl.  Ctpoenne xpomocoM. TenoMmepsl u  TenoMepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. MIUIOWIHBIN M TarulouaHbI HaOOpBl XPOMOCOM.
I'omonornunslie xpoMocomsl. 110710BBIE XPOMOCOMBI.

Jlenenune kinetkn — mMuTo3. CTaguum MHUTO3a M NPOUCXOJALIME B HUX MIPOLECCHl. THUIBI
MuTo3a. Kapnoknnes n nuToknHes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsnuss MUTOTHYECKOTO IMKJIA KIeTKH. I[Iporpammupyemasi kierouHass rudenp —
aronTos.



Knerounoe sapo, XpoMOCOMBI, (PYHKIIHOHAIbHAsI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBI MUK KICTKM», «MuT03», «CTpoeHHE XPOMOCOMY,
«Perumukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOpelika
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHasi pa6ora «HaOmroneHne mMuTO3a B KJIETKaX KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0/IHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Jpyrue npoTucthl. KoloHnanbHble
OpraHU3MBlI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MIPOBOJISINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacrooKeHHs
TKaHEW B OpraHax pacTeHHH.

TkaHM JKMBOTHBIX M  4YeJOBEKAa. THWIBl JKMBOTHBIX TKaHEW: SIHTEIUAlIbHA,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpOeHHs, (PYHKIMI U pacroyoKeHUS
TKaHE! B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbl€ U T€HEpaTUBHbBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKa. OYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpoeHue U TUIbI COEIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MoOB: aME&OOoHIHOE,
KT'YTUKOBOE, pEeCHUYHOe. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediekc. CkeneTHbie
MBIIIIBI U UX padoTa.

[Iuranue opranusmoB. [lorynomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[Iuranre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jpixanue opranu3moB. [Ipixanue pacteHuil. Jpixanue xuBoTHbIX. [uddy3us razos yepes
MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
JbpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JIETKMX I[O3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucrema uyenoBeka. MexaHu3m
BEHTUJISIIIUM JIETKUX Y MITUI] U MIIEKONTUTAIOMKX. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BelIeCTB y OpraHu3MoOB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpancmnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHocHass cucrema
[I0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
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KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepama u e€ perymsius.

Boinenenune y opraHusmoB. BbineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranel BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAaChIBAaHUE KaK MEXaHU3MbI pabOThl OpraHoB BbleseHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BbiieneHue y mo3BOHOYHBIX JKMBOTHBIX U uesnoBeka. Ilouku.
Crpoenne u GpyHKIIOHUpOBaHNE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 MX IPOM3BO/IHBIE. 3alllUTa OpraHu3Ma
or OonesHell. MmmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus KIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIIETOUHBIX
opranu3moB. Takcucel. PazapaxxumocTs u perynsiuust y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHbBIX. HepBHas cuctema u eé
OT/IeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHHUs] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHEINBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiekc u peduexkropHas ayra. besycnoBHbie u
YCIIOBHBIE pedIICKCHI.

I'ymopanbpHas perymsuus W OSHIOKPHHHAs CHCTEMa JKMBOTHBIX M YeloBeKa. JKenessl
SHJIOKPUHHOM CHCTEMBI W HX TOpMOHBI. JlelicTBMe ropMOHOB. B3anMoOCBsA3b HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHHID,
«KopueBble cuctemb», «Crtpoenue crtelOns», «CTpoeHHE JHMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener denosekay, «llmmeBapurensHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MplieyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucTeMay, «CTpoeHue Mplius», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NMUTaHUs pacTeHUI», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipb», «CTpoeHue I1aHapun», «BHyTpeHHee CTpOEHHE J10KJIEBOTO
yepBs», «HepBHast cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cuctema nruny, «HepBHasg cucteMa MIIEKONUTAIOIIHUXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpENapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIPhl KOMHATHBIX pacTeHUl, repOapuu pacTeHUl pa3HbIX OT/AEIOB, BIaKHbIE ITPETapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJIoBaHuEe [UId JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO MHTAaHHUS PACTCHMH,
pacuiernyieHust KpaxmMaia M OenKkoB TMoJ JeiicTBMeM (epMEeHTOB, 0OOpyJOBaHHE IS

11



JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas pa6ora «/I3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHU3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bujibl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lonoBble kieTku, wium ramerbl. Meio3. Cragun Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeHO03a U TIOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y JKMBOTHBIX. [loloBBIE  Kee3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KJiIeTOoK. CrepmaroreHe3 u oorene3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KUBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOJIOTUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oona u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozeros
u moodenu mopghozeneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposantnoe opobnenue. bnacmyna, munsi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOIIMX. 3apOJIbIIIEBble JTUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anmHOE BIMsSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIBHAS WMHAYKIHS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEpPApXMUYECKUX B3aUMOJCHCTBHI TeHOB. Brusgnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpmonambHblli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CIO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >KUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepnoapl OHTOreHesa 4yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUEe MTPOLIECCHI.

PazmHoxkenue u pasButue pacreHuid. ['ametodur m crnopodut. Meio3 B KU3HEHHOM
uukie pacrenuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOpPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHueE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeryJsIUi OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxembl: «BerertaTuBHOE pa3MHOKeHUE», « TUMBI OECMONIOr0 Pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMUIOMOHaAbl», «Pa3MHOXKEHHE H3BIUVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3Butue», «Pa3BuTHE MalicKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue IsArymkmn», «/IBoitHOe OMIOIOTBOPEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <«OKM3HEHHBIM 1MKI MXa», <OKH3HEHHBIH 1UKI MaropOTHUKAY,
«KU3HEHHBIN UKIT COCHBDY.
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O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIApaThl SIHIEKIETOK M CIIEPMAaTO30U/I0B,
Mozenb «L{UKIT pa3BUTHUS JIATYLIKI.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisBieHHE MPU3HAKOB CXOJICTBA 3aPOJBINICH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPraHOB PA3MHOXEHHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W pa3BUTHS TCHETHKU Kak Hayku. PabGoter I. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTuu reHetruku. Padorer H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN TNpPU3HAK, TOMO3HUIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTuMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTMUECKHUM, MOJIEKYJISIPHO-T€HETUYECKHH.

JdeMoHcTpauuu

[optpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHISCKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBwlii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rUOpUIIOB TEepBOTO MOKoJieHus. [IpaBmino momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKoH
paciuernyeHus npusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIH XapakTep HaCJIEIOBAHMUS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe ckpemuBanue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus IPU3HAKOB. [luToIornyeckne 0CHOBBI TUTHOPHUIHOTO CKPEIITUBAHMSL.

CueruieHHOe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuemieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLETUICHUS MEX Ay F'eHaMU. XPOMOCOMHAsi TEOPHsl HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Mojda. AyTOCOMBI U TOJIOBBIE
XpoMocoMmbl. ['oMorameTHbli M rereporaMeTHbiii moj. ['eHeTuMyeckass CTPYKTypa MOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTporvsi — MHOXKECTBEHHOE [IEWCTBHE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMojelcTBue HeauielbHbIX TeHOB. KoMIjieMeHTapHOCTb.
Onucrtas. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUW, >KMBOTHBIX M UEJIOBEKa, a TaKke
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJIA U U3MEHEHUS HAcleCTBEHHONW HH(pOpPMAIINH B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toprpetsr: I'. Menaens, T. Mopras.
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Tabmuuer u cxemsl: «llepBbiii U BTOpoil 3akoHBI Menaemns», «Tperuii 3akon Mennemns»,
«AHanuzupyollee ckperBanue», «HenonHoe nomuHupoBanue», «ClLenieHHOe Hacle10BaHNue
MIPU3HAKOB y Jpo30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «KapuoTun apo30puis»,
«Kapuotun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACILEIUICHUs] IPU3HAKOB, MOJEIb JUIS JEMOHCTpAlUMy 3aKOHAa HE3aBUCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJICHHOIO HACIEAOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpELIMBAHUS Yy
IPO30(HUITBD).

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢GopmupoBaHuu (eHorumna. 3MeHunBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHbIE IMpPHU3HAKW. Buasl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poisib cpeabl B (opmupoBaHMHM MOIUGUKALNOHHON
n3MeHunBocTl. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOIU(UKAITMOHHONW U3MEHIHMBOCTH.

I'enoTunuueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW HW3MEHUYMBOCTH. Bubl
FeHOTUITNYECKON U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsST M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHOI M3MEHYMBOCTU B CO3/IaHUU T€HETUYECKOTO pa3HOOOpa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYLUPOBAHHbIE MYyTalWW. SnepHble W LHUTOIJIA3MATHYECKHE MYTAllHH.
Comarnueckre W MoJjoBble MyTanuu. [IpuyvHBI BOZHUKHOBEHHMS MyTauui. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuuBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTh U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (DAKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuiper 1 cxembl: «Buabpl uU3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTHBHAsT ~ M3MEHYHMBOCTB»,  «Meio3»,  «OmnomoTBopeHuey,  «l eHeTHueckue
3a00JieBaHUS YeNOBEKay, «Buabl myTanuiiy.

O6opynoBaHue: XuBble U repOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYHBOCTH.

JlabopaTopuasi pabdora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(PUKAIIMOHHOMN
U3MEeHUUBOCTH. [TocTpoeHne BapruallMOHHOTO psifia U BapUallMOHHOW KPUBOMI».

IIpakTuuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl M3ydyeHHs] TEHETUKU YeJIOBeKa: I'eHealornYecKuid, OJIM3HELOBbIN, [IUTOreHeTUYECKHA,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIpENIEIeHHE
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TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4Hnciie ¢ moMoupo T1I[P-
aHanmza. HacnencrBennbie 3a001eBaHmsl yenoBeka. [ €HHbIE 1 XpOMOCOMHBIC OOJIE3HU YETIOBEKA.
bone3nn ¢ HacnmeaCTBEHHOW MpPeApacoOKEHHOCThI0. 3HAYEHHWE MEJAMIIMHCKOW TEHETHUKHU B
MPEIOTBPAIICHUN W JICYCHWU TE€HETHYECKUX 3a00JieBaHUN dYelloBeKa. MeIHKO-TeHETUYEeCKOe
KOHCY/bTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHITHE «T€HETHYECKOTO Ipy3a». DTUUECKUE aCTICKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpPhI TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMHYECKOMY 3arps3HECHHUIO OKpYXKarouled cpeapl. ['eHeTudeckas mpeapacroioKeHHOCTh
YeJI0BEKa K MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuubr u cxembl: «Kapuotun udenoBeka», «MeToabl W3YyYEHUS TEHETUKH YEIOBEKa»,
«"eneTnyeckue 3a00€BaHUS YETIOBEKAY.

IpakTHyeckas padora «CocTaBiIeHUE U aHAIINA3 POJIOCIOBHOM.

Tema 15. Cestekniusi opraHu3sMoB

JlomecTukanuss ¥ CeNeKIus. 3apoXIACHUE CEJNeKIMU W JomecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpa3us KyJlIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHWHM COPTOB pacTeHWd u TOpoa KUBOTHBIX. CopT, mopona, ImITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIZIOB B HacieACTBeHHOW m3MeHunBocT H. M. BaBuioBa, ero 3Hadenue ist
CEJICKITMOHHOMN paOOTHI.

Metoipl cenekiMoHHOM padoThl. MicKkycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 10
TEHOTHUITY C MOMOUIBIO OI[EHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO F€HOTHUITY C IIOMOIIBIO aHAJN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHHMS W MeETOJNOoB pekoMOuHaHTHBIX JIHK s
MOJIYYEHUSI UCXOTHOTO MaTepuaia sl CEJIeKIUU.

[lonyuenne mnonuruionaoB. BuyrpuBuzoBas rulpuausanus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHoe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtnanéHHas TUOpUIU3ALUAL.
[Ipeononienne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMU pacTeHU u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'E€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyel s co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. HM3yueHue,
COXpaneHue U YnpaeieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYUWEeCBYIOUUX U CO30AHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedossix udell u
nepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanuu

IToprpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO0Opa3us KyJabTypHBIX PACTCHUI,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKIUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHX
YKUBOTHBIX».
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JlabopaTopHas padora «/I3ydueHne METOJIOB CEJIEKIIUU PACTCHUI».

IIpakTnueckas padora «lIpuBuBKka pacTeHui».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMM PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YY4aCTOK, B TEIIMYHOE
XO0351ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CUHTeTHYeCKAast OMOJI0T U1

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTEepUCTHKA. TpaauiuoHHAs OWOTEXHOJIOTHS: XJeOoTeueHHe,
MOJTy4eHHE KMUCIIOMOJIOYHBIX POAYKTOB, BUHOAeIe. Mukpoounonorndeckuii cuaTe3. OOBbeKThI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoacTBO Genka, aMMHOKHUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  LI€JICHANPABIEHHOIO  WM3MEHEHHS U
KOHCTPYHPOBAHHUSI TEHOMOB C LI€JIbIO MOJIYYEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpEvarourecs B Mpupojie OMOCUHTETUYECKHE MYTH.

Kiterounas unxxeHepus. MeToJbl KylbTypbl KIETOK M TKaHEH pPacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBaHue
TariOuJIOB B CEJIEKUMU pacTeHuil. [lonyuenue monoknioHanvuwvix awmumen. Hcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexkoHcTpyKiust sMIIEKIIETOK W KJIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuUGUPOSAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CUHTE3 TeéHa U KOHCTPYHMpPOBaHUE
pekomOunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOM WHXEHEPUHU. OKOJOTMYECKHE M OSTUYECKUE TMPOOJIEeMbl TEHHOM
VHXEHEPUHU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaumuHa. [1IP-auarnoctuka.
MeTa00I0MHBIHM aHaIN3, TEHOLIEHTPUYECKHU aHAIN3 IIPOTeOMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmonp3oBaHMe CTBOJIOBBIX KIETOK. TapretHas Tepanusi paka. 3D-
OuouHXKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKUIWH C LIETbI0 OoOecredeHus: KOMOMHHUPOBAHHOW 3aIIUTHI OT
Bo3Oyaureneli OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS UEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcrmonap30BaHWE  MHUKPOOPTaHW3MOB B MPOMBIIIICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «l 'eHHass HHXXEHEPUsI».

JlabopaTopnas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHueckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi «buoTeXHOIOTHS — BaKHEHIIask MPOU3BOIUTENbHAS CUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMUYECKOE IIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JI0THHI
OpomonmonHas Teopust Y. [lapsuna. [lpeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
1 Hay4Has JearenbHocTh Y. JlapBuHa.
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JBuxymue cuiabl 3Boimtonuu  BugoB no Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
Pa3MHOXXEHMsI OPraHU3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, 0OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTndeckoi Teopun dBottonnu (CTI). HelitpanbHas Teopus SBOJIIOINY.
CoBpemeHHast BOJIIOIMOHHAs OHO0JIOTHs. 3HAUYE€HUE SBOJIOLMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuBoi npupoas! (o K. JluaHewo)», «JlecTHuna »KuUBBIX
cymectB (mo Jlamapky)», «MexaHusm QoOpMUPOBaHHS NPHUCIOCOONEHUNH Yy pacTeHUudl Hu
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay, «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopomer romyOei», «MuHoroobpasue
KYJIbTYpHBIX (popMm KamycThl», «[lopoasl JOMalnIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS IBHXKYLUIUX CHJ 3BOJIOLUUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIUNY.

Tema 2. Muxkpo3Boonusi 1 eé pe3yJibTaThl

[Monymnsinust kak sJeMeHTapHas eAuHuna 3BomouuH. CoBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomysiuil. 3meHnenne reHo(oHaa MOMyNsSUM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMHA. MyYTallMOHHBINA MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHOB — ciydailHble HEHANpPaBIICHHBIC W3MEHEHUS
4acToT ayiene B momymsimusax. Oddext ocHoBarens. Ipgexm OymuviiounHo2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHooOpasus: npuduHvl u credcmeus. Illposenenue s¢hghexma
Opetigha 2enos 6 Oomvwuux u Mmanvlx nonyaayuax. Murpamuu. M30msmms  TOMyIIsIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (PenpoyKTHBHAS).

EctectBennsiii oTOOp — HampaBisiouiuii ¢axtop sBostouud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranusmMoB. Apomopho3sl U uanoaaantauuu. [Ipumeps! npucnocoOneHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, MOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumoobpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsmuss — kimroueBoit daktop BuIooOpazoBanus. Ilytm u cnocoObl BUI000pazoBaHUS:
alonarpudyeckoe (reorpaduueckoe), CHUMMOATPUUECKOe (9PKOJOTHMYECKOE), «MTHOBEHHOE)
(monurutonan3anus, rudpuansanus). JIuTenbHOCTb SBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHOM OMOJOTMM B  pa3pabOTKe HAaydHBIX METOJIOB COXPAHEHUS
6rnopazHooOpazus. MUKPOIBOJIONUSA U KOIBOJIOIMS Mapa3UTOB M MX X031€B. MeXaHU3MBI
(hopMHUpOBaHMS YCTOWYMBOCTH K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuuel u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «llomyIsiMOHHAast CTPYKTypa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiue CHIBI  3BOJIOLUN,
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«OKOJIOTHYECKasi M30JSALMs TOMYJIALUA ceBaHCKOW ¢openn», «l'eorpaduyeckas H30JALIUSA
JIMCTBEHHUIBI CUOMPCKON M JIMCTBEHHUIBI JaypcKoiy, «IlomynsuoHHbIE BOJIHBI YUCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JelcTBUS €CTECTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «npycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«I[lokpoBuTeNnbCTBEHHAs OKpacka >»KHMBOTHBIX», «lIpenynpexnaromias okpacka KUBOTHBIXY,
«Du3nosiornueckue aganrtanum», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Buna», «Bunbl-nBoiinukn», «Crtpykrypa Buga B mnpupoae», «CrocoObl
BujooOpa3oBanus», «l'eorpaduueckoe  BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DK0JIOTHYECKOEe BU000pa3oBaHue BUAOB cUHML, «l[lonummounnsl pacrenuit», «KamycTtHOo-
peICUHbIN THOPUTY.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeu C
IpUMepaMy pa3IUYHbIX NPUCIIOCOONICHNH, Yydena NTHI U 3Bepei pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpisBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnasi pabora «lIpucmocoOiienrsi OpraHu3MOB U HMX OTHOCUTEIbHAs
11eTIECO00Pa3HOCTHY.

JlabopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckrie MeToAbl U3y4eHUs IBOJIIOLINH.
[lepexonnbie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopsl U (payHb
MaTEpUKOB U OCTPOBOB. buoreorpaduueckue odaacti 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METObl M3Y4YEHHUS SBOJIIOLUU.
I'emeTnyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a M IMOSIBICHMS JBOJIOLHUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHsl M aTaBU3Mbl. MOJIEKYJIIpHO-
reHeTH4ecKkue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl  M3Y4EHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METOIbI IIOCTPOCHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallU¥ U 3BOJIIOLMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMHU. [lpunyun  cmenvl  yHKYUI.
HeoOGpatumocTs 3Bostonnu. AfantuBHas paauanys. HepaBHOMEPHOCTb TEMIIOB HBOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HauanbHble cTaguM >MOPHOHATIBHOIO
pa3BUTHsS  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpraHb»,
«PynumenTs», «ATaBU3MBI), «XpOMOCOMHBIE HA0OpBHI uelOBEKa W ILIMMIaH3e», «lIaBHBIE
HaIpaBJICHUs IBOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJICKIMM, TepOapuu, MYJISKM MCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE KM3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKHU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHS.
JloHay4Hble TPEACTABICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['mmore3a mocTosHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onvltamu @. Penu, JI. Cnanmnannanwy, JI. [lactepa.
[IpoucxosxaeHne >Ku3HU U acTPOOUOIOTHSL.
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OcHoBHBbIE 3Tanbl HEOPraHUUecKo# 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckasi 3BONIONUSA. AOHUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas
runote3a A. WM. Onapuna, rumore3a mepBuuHoro OynboHa JIk. XomjaeliHa, reHeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «mupa PHK» V. TI'mnbGepra.
dopmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meroapl. OTHOcUTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonOrnyeckas mkKajia: 30Hbl, 3pbl, IEPUOJIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIx 3KkocucTeM. CoBpeMeHHble MHUKPOOHbBIE
OMOIIEHKM KakK aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. IIpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHbIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOIMU BBICIIUX pacTeHuil. OCHOBHBIE apoMoOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHopoBBIX pPACTEHMI M 3aBOCBAHWE HMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHU KUBOTHOro Mupa. OcCHOBHbIE apoMOp(}O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBpEMEHHBIX TUIOB. [lepBhie X0oproBbIe
KUBOTHBIE. JKH3Hb B BOJE. DBOJIOIKMS MMO3BOHOYHBIX. [Iponcxoxkaenne ampuOnii U penTHIINA.
[Tpoucxoxaenue miaekonuTaromux W nTull. [lpuHiun kimodeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJaM: apxeu, MpoTepo30M, Majieo30i, Me3030i,
KaitHO301. OOImas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa30BaHHE: €r0 yCIOBHUS W BIMSHUE Ha Ta30BBIH
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3MChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHU. COBpEMEHHBIN AKOJIOTHYECKUN KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHIUNBI KIacCU(pUKAIMU OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: ®. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxkos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema onbita @. Penuy, «Cxema ombita JI. [lacTepa mo u3ydeHuro
caMO03apoXJieHUus ku3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Ttanel HeopraHudeckon
3BOJIIOLUMY, «['eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o0pa3oBaHUsl DHyKapuoT myTéM cuMOuoreHesa», «CucremMa >KHBOM MPUPOIBIY,
«Ctpoenne Bupyca», «Apomopdosbl  pacTenmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpoCHN», «MHOrOKIeTOuHble BoJgopociany, «Mxu», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteifmmey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIIeHUCTOHOTHEY, «PbI0BIY, «3eMHOBO/THBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «PazButue Ku3HM B apxeuMckoul ape», «PazBuTue KuU3HUM B
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MPOTEPO30MCKON 3pe», «Pa3BuTue KHU3HU B IAJNEO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KaillHO30MHCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

OGopynoBanue: repOapud pPACTEHUH PaA3TUYHBIX OTJENOB, KOJIJICKIUM HACEKOMBIX,
BJIQKHBIE TpErapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMH HTJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4y4yela NTUIl U 3BEpEH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopHas pabdora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHHI B TIEPBUYHON aTMochepey.

JladbopaTtopnas pabGora «/3ydeHne u ONKMCaHHE WHCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOB.

IIpakTnueckas padora «/3yuyeHue ocoOEHHOCTEW CTPOEHMSI PACTEHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «/3ydueHne 0cCOOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOIIOJIOTUH.

CraHoBJI€eHHE TpPEACTaBIECHUN O MPOUCXOKICHUM YelIOoBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMU. (CucTemMaTHUecKoe TOJIOKEHHE 4YellIoBeKa.
CBuzeTenbcTBa CXOJICTBA 4YEJIOBEKAa C  KMBOTHBIMM:  CpPAaBHUTEIBHO-MOP(OIOrHUECKHE,
aMOpHosIoTHYeCKrne, (HU3UO0JIOTO-OMOXUMHUYECKHE, ToBeAeHUeckrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JBwxkymue  cuiabl  (pakTOphel)  AHTPOIOTEHe3a:  OWOJOTHYECKHEe,  COIHAJIbHBIC.
CooTHolieHre OHOJIOrMYECKUX U COLUAIBHBIX ()AKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsHBI (MPOKOHCYJIBI)
Y paHHUE MOHTUbI — OOIIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l MpeoK HeaHJePTaIbCKOTO YeJIOBeKa U YeJIOBeKa pa3yMHOro. YernoBek HeaHJepTalbCKuil
KaK BUJ JIIOJEH XOJIOJHOTO KinMara. YernoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, 0CBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u naaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBI OTOOp B MOMYMISIUSAX YelOBEKa.
MyranuonHslii poriecc U noaumopdusm. [lomynsaioHHbIe BOIHBI, Apeii() reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacbl. [lonstue o pace. bomnbiime packl: eBpomeouHasi (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBAaTOpHAlbHAsH), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTU paccelieHuss 4YeloBeka 1o rmiaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoOneHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBHUSAM
OKpyXarlei cpensl. Biusiaue reorpadudeckoil cpeapl u Apeiida reHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (u3uueckod (OMOJNOTHYECKO) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHWA ~— NPUPOJBI  ueroBeka.  VcciemoBaHue — KO3BOJIOLMU
OMOJIOTHYECKOTO U COIUATBHOTO B YETIOBEKE.

JdeMoHcTpanuu
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[Toptpersr: Y. Hapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuet u  cxeMbl: «MeETOIbI  aHTPOMOJIOTHWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBIY, «CKENeT 4YelloBEeKa M CKENeT IMUMITaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIlME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek npaMoXoaauuny, «JleHUCOBCKUI YEI0BEK»
«Heanpaepranbipy, «KpomanboHIb», «lIpeaku dvenoBekay, «ITambl 3BOJIIOIUU YEIIOBEKA,
«PacslI yenosekay.

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
qenmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTUYSCKUMH H  OHOJICHCKIMU
CIO’KETaMH MTPOUCXOKICHHUS YeloBeka, (poTorpadun HaX0IOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa M Yeperna IIMMIaH3€, MOJENb KUCTH YeJoBeKa U
KHCTHU IIUMIIaH3€, MOJETN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/3yueHue OCOOEHHOCTEHl CTpPOCHMSI CKeJieTa uYeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3yueHne SKOJOTHUECKHUX aAaNTalui 4YeIOBEKay.

Tema 6. DJkojoruss — Hayka 0 B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenoi

3apoxaeHue W pasBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnra, K. ®. Pymee, H. A.
CesepmioBa, D. I'ekkensi, A. Tenciam, B. H. Cykau€Ba. Pazmensr u 3amaum skosnoruu. CBsi3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonpl skosnorun. [loneBbie HaOmoOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoenupoBaHrie B AKOJOTHH. MOHUTOPUHT OKPYKAIOIICH CPEJbl: JTOKaIbHBIN,
pPErHOHAIIBHBIN U TJI00ATBHBIH.

3HaUYEHHE DSKOJOTHYECKHX 3HAHWM /I YesloBeKa. JKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUECTBA C MPUPOJ0oN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynase, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipr 1 cxeMmbl: «Pa3nensl skonorum», «Metoasl 3KojIorun», «Cxema MOHHUTOPHHTA
OKpYXaIOLEn Cpeabl».

JlaGoparopHas padora «/3yuyeHne MeTOJI0B HKOJIOTHYECKUX UCCICTOBAHUIY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonorudeckre  (GakTOpbl W 3aKOHOMEpPHOCTH uX jeidctBusa.  Knaccubukanus
JKOJIOTHUECKUX  (pakTopoB:  abmoThyeckue, OUMOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBbI.

Abuotuueckue ¢aktopsl. CBeT Kak skoiorudeckuid akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEYUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUHM U KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonorudeckuii ¢axrtop. [leiicTBue Temmeparypsl Ha OpPraHU3MBI.
[TolikunoTepmMHbIe U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuii dakrop. IlpucnocobrmeHuss pacTeHuil K MOAIEPKaHUIO
BojgHOro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [Ipucnocobienus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.
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Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAs. DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOWTaHUS
opranu3moB. [Ipucrnocobienus opraHu3MoB K KU3HU B PA3HBIX Cpeiax.

buonoruueckue putmel. Buennue u BHyTpeHHHEe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JepeBbsi, KYCTapHHKH, KYCTAPHUUYKH, MHOTOJIETHHE TPaBbl, OJHOJICTHUE TpPaBhI.
XKuzneHnoie (GOpPMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  daktopbl. Buapl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, cUMOMO03 U ero (gopmel. [lapazutusm, koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTHpaHTCTBO,  HaxyieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHUIA IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuibl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3UOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHWS OpPraHU3MOB),
«buonorunyeckue put™Mbly, «Ku3zHeHHbIE GOPMBI pacTeHH», « Knu3HeHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llemu nuraHusy,
«XwumuanaectBoy, «llapasutuszmy», «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuyd pacTeHUH W JKUBOTHBIX, MPHCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuM U KOJUIGKLIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHWi, dYydelna TTHUIl W 3BEpei, repbapuu pacTeHHWM, OTHOCSIIMXCA K rurpoduram,
KcepouTaMm, Me30(pUTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIKIMH KUBOTHBIX,
oOWTAIONINX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lInuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH JKU3HH, replOapuud u
KOJUIEKIIMM DPACTEHUH U SKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas pa6ora «BpIsBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pasHBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISAIHI

DKOJOTHYECKHE XapaKTepUCTUKu nomynsuuu. [lomynsnus kak Ouosnoruyeckas cucTema.
Ponp HeomHOpomHOCTH cpeabl, ¢u3ndecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHON CTPYKTYpPHI OMysAnuii. OCHOBHBIE TTOKA3aTENH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M MOJIOBasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKoJiorryeckas CTpykTypa mnonyiasuuu. OIeHKa YMCIEHHOCTH NOomynsiiuu. JlnHamuka
MOMYJSALMU U €€ peryisius. buotnueckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKU
nonymsiuun. Kpusbsle pocrta uuciaeHHoctw mnonyiasiuuu. Kpusesle BbDKUBaHUS. Perymsmus
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YUCICHHOCTH TOMYJSIIUKA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
Dkojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKosoTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHas MOJETb
skonornueckord Humu Jx.M. Xarunncona. Pasmepsl skonornyeckoy Humm. IloreHunansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynsuumid. Apeansl BUAOB. BuIBl M KX KU3HEHHBIE CTpPATErMH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUTpAalUd >KMBOTHBIX. buosiornueckue uHBa3Uu
YyXXEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XarunHCcoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIumy», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHele mnupamMuiael nonmyiasun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMH OpraHuzMammu», «Mojens skomornueckor Humm Jx. U.
XaTYnHCOHAY.

ObopynoBanue: repoapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pat6ora «[IpucrnocoOienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. JkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OuoIEeHO3E.

Okocucrema kak oTkpbitag cuctema (A. JIx. Tencnaun). DyHKuoHaNbHBIE OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u ceru. AGuorndeckue Onoku sxkocucreM. I1oUBBI U HUIBI B 3KOCHCTEMAX.
KpyroBopoT BewmecTB ¥ MOTOK S3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKA3aTeNN YKOCUCTEMBL. buoMacca 1 nmpoykuus. JKOJIOIrMYeCKUe MTUPaMHUIbI
qyucen, OMOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOLIECTB — cykKleccud. llepBuuHble U BTOPUYHBIE CYKLIIECCUM U HUX
IPUYMHBL.  AHTpPONOTE€HHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBo.
buopaznooOpazue 1 MoJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCUCTEMbl 03EP U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl mynop, 1ecos, cmeneil, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pasmmums  mexny
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
Cunantponuzanusi ropoJckoi  Qaynel. buomormueckoe u  XO34HCTBEHHOE 3HAYCHME
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHMUS  OCHOBHBIX  B3aMMOJEHCTBMI  OpPraHU3MOB B
sKocucTeMax. Ponv kackaonoeo s¢hgexma u 6uoos-30ughuxamopos (kiouegvix 6u008) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC HSHEPrMHM U BEIIECTB MEXKIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUN.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PA3HbIX MUN08 Ha  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX IKOCUCTEM.
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JdeMoHcTpanuu

[Toptpet: A. Jlx. Tencnu.

Tabmuiet u cxembl: «CTpykTypa OHOIIEHO32», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECAy,
«9KocuctemMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIC TPYMIBI OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucreMey», «llenn nuTaHus (macTOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MPaMUIa YHCe», « IKOJIOTHYECKas MUpaMuIa OMoMacchl», «DKOJIOTHIECKas
nupamuia sHeprumn», «OOpasoBanue OoisioTa», «llepBuunas cykueccusi», «BoccraHoBieHue
Jjeca Iocie noxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruu B arpoueHosey, «lIpumepsr ypOoskocucrem».

OGopynoBanue: repbapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydesa ITHUIl U 3BEpeH,
repOapuy KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrvcanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B TUIIMYHBINA OuoOTreoneHo3 (B ayOpaBy, Oepe3HsIK, €bHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmieruianerapHas o0osiouka 3eMid, I/I€ CYIIECTBYET WJIM CYIECTBOBaia
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BeecTBo OMochepsl U €ro GyHKIHUH.

3aKOHOMEPHOCTH CymiecTBOBaHMs Onocdepsl. OcobeHHocTH O6Hochephl Kak Ti100ambHON
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTEOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Onocdepe.

3onHanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIpPA, XBOWHBIE
Jieca, CMeIllaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTeHIMala U
OrocdepHbIX PYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepbr 3emmmy», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatnueckne mosica 3emnu», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBeHHsiit nec», «Cremb», «CaBanHay, «IlycTbiH»,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk n OKpYyxkaomas cpeaa

DKoJIOTHYeCKHe KpHU3MChl M WX TNpuuMHBL. Bo3zaelicTBue denoBeka Ha Ouocdepy.
3arps3HeHue BO3IyIIHOM cpeapl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpONOT€HHOE BO3JEHCTBUE Ha PpPAacTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PacTUTENILHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIIBI OXpaHbl IPUPObl. KpacHble KHHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.

24



OcCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIB30BAHUE M COXpAaHEHHE OWOJIOTHUECKOTO paszHooOpasus 3emuu. OOmime
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hnca
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHEe METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaiowjeil. U KOHKYPEHMOCNOCOOHO
9Hepeemuke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. HayuonanvHnvle ungopmayuontvie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbuIUMayulL IKocucmem 1 cnoco606 6opvbobl ¢ GUON0BPEHCOSHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbll  3ddekT», «Ocobo oxpaHseMmble NPUPOIHbBIE
TeppUTOPUM», «MOJEIN yIPaBISIEMOTO MUPAY.

Ob6opynoBanue: (dotorpadun OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHoW KHHTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.
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INIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yldbTaTaM OCBOEHHUS OOY4YarOUIUMUCS
IpOTrpamMm CpeaHero oomiero 00pa3oBaHus: THYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType NTUYHOCTHBIX pE3yiIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJOTHUU BBIIACIICHBI
CIIEAYIOIME  COCTABJIAIOIIME: OCO3HAHME OOYy4YaloLMMUCS  POCCUHCKOM  IpaKJaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Haiuyue momusayuu K OOYyUEHUIO OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOeXKIeHNI JIMYHOCTH Ha OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYalOIUXCs PYKOBOJCTBOBATHCS B
CBOCW  JIESITETBHOCTH  IICHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKaMH, TPUCYIIUMH  CHUCTEME
OMOJIOTMYecKOro  O0pa3oBaHUS, Haauuue NpPAaABOCO3HAHUS  DKOJIOTMUECKOM  KYIbTYpBI,
CnocoOHOCMU cMasumy 1€ U CTPOUTH )KM3HEHHbIE TUTaHBI.

JIM9HOCTHBIE PE3yNbTaThl OCBOEHHSI MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAIOTCSI B €IMHCTBE
y4eOHON M BOCIUTATEIHHON NIEATETHHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCHHCKUMHU
COIMOKYJIbTYPHBIMU, UCTOPUIECKHUMHU U yXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, IPUHSATHIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHWS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEW MO3ULIUU JIMYHOCTH, MATPUOTU3MA U
YBaXEHHsI K 3aKOHY M NPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOr0  OTHOIIEHHS K  KyJbTYpHOMY  HAaCleIUI0 U TPaJAULUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKaroLIEen cpeie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYarONIUXCsl PyKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAlii, MO3UTUBHBIX BHYTPEHHUX
yOEXKICHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESTEIbHOCTU B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJICHUH BOCIHUTATEIbHON JAEATEILHOCTH, B TOM YHUCJIEC B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)XEHHE 3aKOHA W
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OTpeNeNIATh COOCTBEHHYIO TIO3MLHMIO 110 OTHOUIEHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHHE  Y4YUTBIBaTh B  CBOUX JIHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX W HCCIEAOBATENbCKUX 3a/1a4, YBaKUTEJBHOTO OTHOIICHUS K MHEHHUIO
OTIIIOHEHTOB MPU 0OCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;
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TOTOBHOCTb K T'YMaHUTAapPHOM U BOJOHTEPCKOMU JIEATEIIBHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW HJICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TrOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACICIUI0 ¢ TaMSITHUKAM TPUPOIBI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAYCHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATUS IIEHHOCTEH CEMEHHOMN XU3HH B COOTBETCTBUU C TPATUIIUSIMH HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIICHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

ITOHUMAaHHE SMOIMOHAIBHOTO BO3AEHCTBUS KUBOM NIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONoJIyYns:

MMOHMMAaHHe U peanu3alus 3I0poBOro U 6e3omacHoro odpasza >ku3HH (310pPOBOE MUTAHUE,
coOroieHre TUTMEHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U MICUXUUECKOMY 3/10POBBIO;

MOHMMAaHHE [IEHHOCTH TMpPaBWJI HWHAMBUAYAJTbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJMHATH — TaKylo
NEeSTENbHOCTb;

HMHTEpEC K pa3jMyHbIM cdepaM MpoPecCHOHATBHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp Oynymieit mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHMIO HAa MPOTSHKEHUM Beei
KU3HU;
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7) 3K0J10rM4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OILICHKU WX BO3MOXKHBIX TOCIICJICTBUMN ISl OKPY)KAIOIICH CPE/Ibl;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U MyTe X PEIICHHUS;

CIIOCOOHOCTH MCIIOJIh30BaTh MPUOOPETaeMbIe MPU U3YUYSHUU OMOJIOTHH 3HAHUS M YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B TPUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUSTUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIPHOW, KOMMYHMKATUBHOW W COIMAJIBHOW IPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTUYECKON HAIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KYyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKEe crenupuKkn OUOJOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHaIBLHOTO HAYYHOT'O MBIIJICHUS, CO3/IJaHUU LIEJ0CTHOTO MPEJICTABICHUS 00 OKPYKaoIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBHIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl Pa3BUTHUSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecreueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBLHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUsS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS I aHajuu3a W OOBSCHEHHS SBIICHUN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUE JenaTh O0OOCHOBAHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB W HMMEIOMIMXCS JAaHHBIX C LETbI0 MOJy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHWS MM PelieHUus
Mpo0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOUYAIOT:
3HaYUMBIC IS (DOPMHpPOBAHHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) OOIICHAYYIHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienn(UKy METOI0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SBJICHHUE, IPOIECC, CHUCTEMa, HAyYHBIH (AKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTrue); YHHUBEpCAJIbHbIE
yueOHble JIeHcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATHUBHbBIE), 00ECIIEUNBAIOLINE
dbopmupoBanre (HyHKIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC YyYeOHBIC JCHCTBHS B II03HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OMOJOTMH Ha YpPOBHE CpemHero ooOmiero oOpa3oBaHHs Yy
obOyuarorerocss OyayT chopMuUpOBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC y4deOHBIE EHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBHUS, PETYJISTUBHBIC YHHUBEPCAIbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS JICSITEITHHOCTb.

MertanpeameTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccuUKaIuu, OO0O0OIIEeHUs), PaCKpPbIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHATHIMM);

OTIPEIeNIATh LEIN JeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JIOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTaBICHHBIMU IIEIISIMU;

WCIOJIb30BaTh OHMOJOTHMYECKUE TMOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYyKTUBHBIC, MCIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIETIbHBIC CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl PasHOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;
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KOOPJIMHUPOBATh M BBINOJHATH PA0OTYy B YCJIOBHSIX pPEATbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIIE0BATEIbCKHE IeHCTBUS:

BIIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIIBCKOW M MPOCKTHOM JCSITEILHOCTH, HABBIKAMH
pasperieHus mpooIeM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TOMCKY METOIOB
pEIICHHS MPAKTUICCKUX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BAaTh Pa3lIMYHbIC BUIBI JICATCIBHOCTH IO IIOJIYYCHUIO HOBOTO 3HAHUS, €Tr0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

(hopMHpOBaTh HAYIHBIA THI MBIIIICHUS, BIAJACTh HAYIHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
TMOHATHSMH B METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/71aud B 00Opa30BATENbHOUN NEATEILHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTE3y €€ pelICHHs, HaxXOJUTh apTryMEHTHI JUIS JIOKAa3aTelbCTBA CBOWX YTBEPIKICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHAIIPABICHHBIN MMOUCK TEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
npohecCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCUTh 3HAaHUS B  T[O3HABAaTEJIbHYDO U  IpaKTUYecKylo oOlnactu
KU3HEJCSITENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTHHAIbHBIE MOJXOAbl U PEUICHUS, CTAaBUTH
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTe y4eOHOro mocolwus,
HAy4YHO-TIOMYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUYECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh Pa3IUYHbIE METOJbl IMPH TMOUCKE U O0TOOpe
Oouosnoruueckoi nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (GOpPMY MpEACTaBICHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa MpH paboTe ¢ OMOJOTHYecKOou
uH(popMaluen: MPUMEHITh XUMUYECKUE, (U3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HaBBIKAMU DACIIO3HABAHUA W 3alIUTHl  MHPOpPMAIMK, HWH(DOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:
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OCYIIECTBIISITh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTUAJIOTE
WIA JUCKYCCHU TI0 CYLIECTBY OOCY)KTaeMOM TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHUTEJIBHO BBINOJHEHMsI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COIrJIaCOBAHHOCTD MO3ULIUHI APYIUX YYACTHUKOB AMAJIOTa WM JUCKYCCUN);

pacrno3HaBaThb HeBepOaJibHbIE CpeACTBAa OOLICHMS, MOHMMATh 3HAYEHUE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIHid, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU criocoO0aMu OOIIEHMs] M B3aUMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyITHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHJIUBUAYAIbHONW pabOThl IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIOBBIX
(dhopM B3aMMOJICHCTBUS NPU pPELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LE€JIM COBMECTHOW JesTeNbHOCTH, OPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHKEHMIO: COCTAaBJAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJAJAa U KaKJOr'0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3yabTar
10 pa3padOTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBENCHHWE B Pa3JIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHE, ObITh HHUIIMATUBHBIM.

OsBy1ajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1CCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUIs BBIABICHHS NpoOJIEM M HX pELICHUs B
KU3HEHHBIX M YUEOHBIX CUTYyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3JI0OPOBBIO M 310POBBIO
OKPYKaIOILNX;

CaMOCTOSTEJIBHO OCYILECTBJISATh MO3HABATENIbHYIO AEATENbHOCTb, BBISBJIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIIbHOM JEATENbHOCTH U
JKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIAH PELICHUs MPOOIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUHN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOI SPYJUIIMK B PA3HBIX 00IaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:
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JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBLHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIAJICTh HABBIKAMM TIO3HABATENILHON pedIeKCHU KaK OCO3HAaHUS COBEPIIAEMbIX JICHCTBUN
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIB30BATh MPUEMBI pedIieKCuu
JUISl OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

[IPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUU JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS cojJepkaHusi yueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM ypOBHE OPHEHTHUPOBAHBI Ha o0ecriedeHne nmpouaIbHOTO 00ydeHUsT 00yJarOIINXCs
ouonorun. OHM BKIIOYAIOT: crenupuyeckue Juis OWOJOrMM HaydHble 3HAHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITEIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Yy4EOHBIX, a
TaK)Ke B peajbHbIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3yapTaThl MPEACTaBICHBI IO TOAAM
W3YYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTH 3HAHHUI O MECTE W POJIH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(bOopMHUpPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TMO3HAHMM 3aKOHOB MPHUPOIBI U
pelIeHny MpodiieM parMoHAIbHOTO MTPUPOIOTIONB30BAHMS, O BKIIAJAE POCCUNUCKUX U 3apyOeixHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMYECKHMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolliue
OMOJIOTMYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKA, OpraHu3M, MeTaboJu3M, rOMeocTas,
caMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHHUS, PACUICINICHHUS, YUCTOTHI FaMeT, He3aBUCUMOro HacienoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleACTBeHHOW wu3MeHunBoctd H. W. BaBuiosa), mpuHUHUIIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAYYHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B OMOJOTHYECKHUX
HCCIIEIOBAaHUAX )KUBBIX 00BEKTOB (ONMCaHUE, U3MEPEHUE, HAOII0AEHUE, SKCIIEPUMEHT);

YMEHUE BBIJEIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPTraHH3MOB, B TOM uucie OakTepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATENIbHOCTH, IMPOTEKAIOUMX B OpraHu3Max pacTeHUM, J>KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: OOMEHa BellecTB (MeTabou3M), MPEeBPALCHUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTr0 M reTepoTpo(HOrO TUMOB NMUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
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UHJUBUAYAJIBHOIO DPA3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBHSI I'€HOB, IE€TEepo3Hca,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMM KJIETKH M HUX (DYHKUIHAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAHEeW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuii, JKMBOTHBIX M 4YeJIOBeKa M MX (YHKIHMIMH, MEXKIy CHUCTEMaMH OpPraHOB W UX
GyHKIMSAMHE, MEXIY dTalaMd OOMEHa BEIIECTB, ATAallaMH KIETOYHOTO LHWKIA WU YKU3HEHHBIX
LUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOIO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deroTunoM u pakTopaMu cpenbl OOUTaHHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHU,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apTyMEHTBI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKUE 3aJayud, BBISBISATh MNPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKUMH TPOIECCAaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHUHM TOJIYYE€HHBIX PE3y/IbTATOB;

YMEHHE BBIMOJHATH JIaOOpaTOpHbIE U IMpaKTU4YeCcKue paboThl, cOOM0IaTh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUIATh TUIMOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopmynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MTOJIy4E€HHbIE Pe3yJbTaThl U JeJ1aTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKON padOTe MO OMOJIOTHH, HKOJIOTHUH U
MEJUIIMHE, TPOBOJMMOI Ha 0a3e MIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MIOJTy4EeHHbIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHMBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBAaHUN B 00JacTH
OMOJIOTUM M MEIUIMHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBJIEHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHbBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel npohecCuoHaIbHON IeATeTLHOCTH B
o0nacti OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOIO X03HCTBa, MUILEBOM
IIPOMBIIIICHHOCTH, YIIyOJIATh IIO3HABATENIbHBIA HMHTEPEC, HAIPABJICHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynabTaThl OCcBOEHHMs ydyeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELIEHUH SKOJIOTHYECKUX MPOOJIEeM YelOoBEeuecTBa, a TaKKe B PELICHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOIO OTHOLUEHHS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIQJE€ POCCUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OINpENeNIEHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloMUX OHOJOTMYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronvoHHas Teopus Y. JlapBuHa,
CHUHTeTHUYecKasi Teopusi sBoitonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HamlpaBJICHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapan
u B. Baiiabepra, 3apoasimeBoro cxojactsa K. M. boapa), mpasmna (Munumyma . JIuGuxa,
HKOJIOTUYECKOM MUpaMubl SHEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);
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YMEHHE BJaJCTh OCHOBHBIMH METOJAMH HAy4HOTO IIO3HAHUS, HCIOJb3yEMbIMH B
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB W JKOCUCTEM (ONHCaHHE, W3MEPCHUE,
HaOJI0JICHUE, DKCIIEPUMEHT), ClIoco0aMM BBISBIICHHS M OLICHKH aHTPOIIOTEHHBIX W3MCHCHHI B
pUpOJIE;

YMEHHE BBIJCISATh CYIICCTBEHHbIC NPU3HAKH: BHJIOB, OHOTCOIIEHO30B, J3KOCHCTEM U
Oonocdepsl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pA,
AJUIOTIATPUYECKOTO M CUMITATPUYECKOTO BHI000PA30BAHUS, BIUSHUS JIBHIKYIIUX CHUJI BOJIIOLUH
Ha TeHO(OH] MOMYJISIUY, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUsI, YepeIOBaHUS
HAIpaBJICHUH SBOJIIOIMH, KPYTOBOPOTA BEIIESCTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMCHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXKIY MPOIECCAMH HBOJIIOLUH, BIKYIIUMH
CHJIAMH aHTpPOTIOTEHE3a, KOMIOHCHTAMH DPa3jIMYHBIX YKOCUCTEM M IMPUCHOCOOJICHUSMH K HUAM
OpraHH3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpeie oOWTaHHs, aOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aWMOCBS3Ci
OpraHM3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX M3MEHCHUH B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCI0JIB30BaTh COOTBETCTBYIOIINE apPIyMEHThI, OHOJIOTHYECKYI TEPMUHOJIOTHIO U
CHMBOJIUKY ISl JIOKa3aTelbCTBA POJCTBA OPraHM3MOB Ppa3HBIX CHUCTEMATHYECKUX TPYIII,
B3aMMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTAHHSI, €IUHCTBA YEIOBEYECKUX PAC, HEOOXOJUMOCTH
COXpaHEHHsT MHOr00Opa3usi BUIOB M 3KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPHUPOIbI H
YeJI0BEYECTBA;

yYMEHHE peliaTh OHOJOTHYECKHE 3aa4d, BBISBIATH MPUYMHHO-CICIACTBCHHBIC CBSI3U
MEX]y HCCICAYEMbIMH OHMOJIOTUYECKUMHU TPOIECCAMH W SIBICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH IOJTyYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATE JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyIHpys 1ENb UCCIIETOBAHMS, aHATU3UPOBATH MOJYYCHHBIE PE3YIbTAThI U JCTIaTh BHIBOIBL;

YMEHHUE y4acTBOBaTh B YUCOHO-HCCIIENOBATEIbCKONW paboTe Mo OWOJIOTHUH, 3KOJIOTHU U
MEIUIIMHE, TIPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, W IyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OIICHUBATh THUIOTE3bl W TEOPUU O IMPOUCXOKJCHUU JKU3HHU, 4YEIOBeKa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPAILICHHS TJI00aThHBIX
M3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyayliei nmpodhecCHoOHAbHOW ACITEIIBHOCTH B
oOmactd  OWOJIOTMH, 93KOJOTHH, IPUPOJIONOJIL30BAHUS,  MEAUIUHBI, OWOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO03HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOro O0pa3oBaHHsl B OpraHU3alMsIX CPETHETO
poQeCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUsL.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3iae/ioB U TeM
MPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posbIe)

o0pa3oBaTejibHbIE

pecypchbl

buonorus kak Hayka

http://school-
collection.edu.ru

JKuBBIe cucTeMBl M UX HN3YUYCHUC

http://school-
collection.edu.ru/

buosornga kietku

http://school-
collection.edu.ru/

Xumudaeckast opranusanus KJICTKU

http://school-
collection.edu.ru/

Crpoenue u GyHKIUU KIETKU

http://school-
collection.edu.ru/

OOMeH BellecTB U MPEeBpallleHue SHEPTUU B

KIICTKE

http://school-
collection.edu.ru/

HacnencrBennas nundopmanus u
peanuzanus e€ B KJIeTKe

0.5

http://school-
collection.edu.ru/

JKU3HEHHBIN UK KJIETKA

http://school-
collection.edu.ru/

Crpoenue u GyHKIIUU OPraHU3MOB

1.5

http://school-
collection.edu.ru/

10

Pa3zMmHokeHuE 1 pa3BUTHUC OPraHU3MOB

1.5

http://school-
collection.edu.ru/

11

I'enetuka — HayKa O HAaCJICACTBCHHOCTU U
HU3MCHYHUBOCTHU OPraHU3MOB

0.5

http://school-
collection.edu.ru/
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http://school-collection.edu.ru/

http://school-

12 3aKOHOMEPHOCTH HACIIEJCTBEHHOCTH 10 1 collection.edu.ru/
http://school-

13 3aKOHOMEPHOCTU U3MEHYUBOCTU 6 1 .
collection.edu.ru/

14 I'eneTnka uemoBeka 3 0.5 htt ://S_C hool-
collection.edu.ru/

15 CeJexIus OpraHu3MoB 4 1 ht ://S_ChOOI_
collection.edu.ru/
http://school-

16 Buorexuonorus u cuHTeTHYECKasT OMOIOT U 4 0 ;
collection.edu.ru/

17 PesepBHOE Bpems 1 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 13
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11 KVIACC

KoimuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m KoHTpobH IpakTtuyeckn | (undposbie)
NPOrpaMMbl Bcero
ble pabdoThI e padoThI oOpasoBaTe/bHbIE
pecypcsl

3

1 APOIICTINE 1 PASBITIIE SEQTORHOTHEL 4 0 0 hitp://school-collection. edu.ru/
MpeACTaBICHUN B OMOJIOTHH
MHUKpPOABOIIOIHS U €€ Pe3yIbTaThl 14 0 2 http://school-collection.edu.ru/
Maxpo3BoJIOIHs U €€ Pe3yIbTaThl 6 0 http://school-collection.edu.ru/
IT

4 POHCXOXCICHAC 1 PASBUTIE HASHH Ha 15 0 1.5 http://school-collection.edu.ru/
3emie

5 [TpoucxoxaeHue YeloBeKa — aHTPOITOTCHE3 10 0 1 http://school-collection.edu.ru/
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX

6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0 0.5 http://school-collection.edu.ru/
C OKpYy’Karollen cpeon
Opraau3Mebl ¥ cpesia 0OUTaHUS 0 15 http://school-collection.edu.ru/
DKOJIOTHUS BUJIOB U MOIYJISIUNA 0.5 http://school-collection.edu.ru/
C) omecTB. O ecKue

9 HOJIOTIDEL COODILECTE. JROTOTHACCIH 12 0 0.5 http://school-collection.edu.ru/
CUCTEMBbI

10 buocdepa — rimobanbHas 3KOCHCTEMA 0 0 http://school-collection.edu.ru/

11 UenoBek 1 OKpyKarolas cpeaa 0 0 http://school-collection.edu.ru/

12 PesepBHoe Bpems 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonorndeckue cucremsr u porieccsl, 10 xknace/ TepemoB A.B., [lerpocosa
P.A., ObmectBo ¢ orpanndeHHON 0TBeTcTBeHHOCThIO « 1O MHEMO3MHA»
* buonorus. buonorndeckue cucremsr u porieccsl, 11 kmace/ Tepemos A.B., [lerpocosa

P.A., OGmiecTBo ¢ orpannueHHoM oTBeTcTBeHHOCTHIO « O] MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

TepemoB A.B., IlerpocoBa P.A. buonorus. 10-11 knaccel. bruosiornyeckuii CuCTeMsl U

nporecchl. YTII. ypoBeHb. Metoanueckoe nmocooune. ®I'OC. M.: NOL] "Muemo3una", 2023

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET

http://school-collection.edu.ru/

https://lesson.academy-content.myschool.edu.ru/06/11

http://edu.1c.ru

WWW.SOm.sio.ru

www.bio.1september. ru — I'azera «buonorus» «IlepBoe CeHTIOPS»;
WWW.nature.ru - HaydHble HOBOCTH OHOJIOTHH;

www.nrc.edu.ru/est/r4/ - Buonorudeckasi KapTHHa MHpA.
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