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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHomy npeamety "buonorus” (manee - 6MoI0THsI) HA YPOBHE CPETHETO
obmrero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®denepauun», ®I'OC COO, Kounenmuu mnpenoiaBaHus
yueOHoro npeamMera «bromorus» u OCHOBHBIX IMOJIOKEHHH (penepanbHOi paboueii mporpaMmsbl
BOCIIUTAHUS.

VYueOubiii npenmer «buonorus» yriayonénnoro ypoBHs wusydenus (10-11 xmaccer)
SIBIIICTCS OJTHUM W3 KOMITOHEHTOB IMpPEeIMETHOW 00macTi «EcTecTBEeHHO-HAYYHBIE TPEIMETHD).
Cornacao monoxenusm OI'OC COO mnpodunbHble yueOHbIE IpenMeThl, H3y4yaeMble Ha
yrIIyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHnranun oOy4eHUs] Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMsl M MPU3BAHBI O0ECHEUYUTH MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOILUM,
CPEeIHUM OOILIMM, CPeIHUM NPOQPEeCcCCHOHATIBHBIM U BBICHIMM OOpa3zoBaHMeM. B To ke Bpems
KOKIBIA U3 3THX YYeOHBIX MPEIMETOB JOHKCH OBITh OPUECHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIONINX 3ajad, CBSI3aHHBIX C MpodopueHTaIueH
o0y4Jamuxcsi U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW OO0JacTH HAy4YyHOTO 3HAHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHON, JKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[TporpamMma no yue6HOMY mpeamery "buosnorus" gaér mpencraBieHue O LU U 33aJadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOaEéHHOM ypoBHE, ONpeiessieT 00s3aTeNbHOoe
(MHBapuaHTHOE) TMPEAMETHOE COJACpIKAHHME, €r0 CTPYKTYpPHpPOBAaHHE IO pas3fesiaM U TeMaw,
pacnpeziesieHue 1o KjlaccaM, peKOMEHAYeT OCIe10BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuasa
C yu€TOM MEXIPEAMETHbIX W BHYTPHUIPEAMETHBIX CBs3ed, JIOTHMKM ydeOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OHMOJIOTHH peaTn30BaH MPUHITUTT
IPEEMCTBEHHOCTH C H3y4Y€HHEM OHOJOrMH Ha YpOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMi,
Onmarogaps 4eMy IIPpOCMAaTpUBAETCA  HAIPABJIEHHOCTb Ha  IOCIEAYIOLIEe  pPa3BUTHE
OMOJNIOTMYECKUX 3HAHWW, OpPHUEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS, TPEJCTABICHUNA O 30pOBOM OOpa3e JKHU3HH, Ha
BOCIIHTaHHE OEpPeKHOTO OTHOILICHHUS K OKpYXaroliel NpupoaHoil cpeme. B mporpamme mo
OMONOrMM TaKXe IOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buonorus» B peanusanuu
tpeboBanuiit ®I'OC COO Kk MmIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM W IPEIMETHBIM
pedynbrataM oOydeHHs U B (OPMHUPOBAHMM OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEILHOM
JESATENIbHOCTH OOYy4arolUXCsl MO0 OCBOEHUIO COJAEpKaHUS Ouojiorndeckoro oOpa3oBaHHs Ha
YPOBHE CpeHEro 00IIero 0opa3oBaHusl.

VYueoOnsiii peameT «buosiorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHUs 3aBepIacT
Oouonornueckoe oOpa3oBaHUE B IIKOJIE U OPHUEHTUPOBAH HAa PACIIUPEHHUE U YIIIyOJIeHUEe 3HAHHMA
oOydarmuxcsi O JKUBOM IIPUPOJE, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOW OuoJioruu,
AMOPHUOJIOTUN U OWOJIOTHUHM Pa3BUTHsI, TEHETHKH, CEJICKIIMH, OMOTEXHOJIOTHH, BOJIOIMOHHOTO
VYCHUS U IKOJIOTHH.

Nzydenne yuebHOrO ipeameTa «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaromuXcs K IOCIEAYIOUIEMY TMOIYYeHHIO OHOJIOTHYECKOro oOpa3oBaHUs B
By3ax M OpraHM3alMsIX CPEAHEro MpoQeccHoHaNbHOro odpazoBanHus. OCHOBY €ro COJEpKaHUS
COCTaBJISIET CHUCTEMa OWOJOTUYECKMX 3HAHUWH, TOJYYEHHBIX MPU W3YYCHHH OOYYAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pAa3/leoB OHOIOTMHM HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 knaccax 3Tv 3HaHUS MOMYYarOT pa3BuTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OHMOJIOTHUECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, TpHOax, OaKTepHsX, OpraHu3Me YeJOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKHU3HH, [OMOJHHUTEIHHO BKIIOYEHBI OHMOJIOTHYECKHE CBEIICHUS
MPUKJIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocneaAyromero Beidopa npodeccun. Bo3mokHa Takke MHTETpanys OMOIOTHYECKHX 3HAHHUHA C



COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYYCHHBIMU 00yJaIOIUMUCS TIPH U3yUYeHUU (DU3HKHU, XUMUH,
reorpaduu 1 MaTEeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy TmipeameTy "buomorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJNIOIMOHHBIM MOAXOABI K H3ydeHHIo Ouonoruu. CoOrjacHO UM, H3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJIsl )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHHU3allvu,
ABOJIIOIIMMA OPraHMYECKOTO MHpa Ha 3eMjie, COXpPaHCHHsS OHOJIOTHYECKOTO pa3sHOoOpas3us
rwianetsl. Tak, B 10 kiacce m3yuyaroTcs OCHOBBI MOJIEKYJSPHOM U KIETOYHOM Ouoioruw,
AMOPHUOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TEHETHKU U CEICKIUH, OMOTEXHOJIOTHH U CHHTETHUECKON
OMONOTHH, AKTYyalIM3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHWKE, 300JI0THH, aHATOMUH,
¢usnonorun venoseka. B 11 kimacce u3ydaroTcsi SBOJIIOIMOHHOE YUEHHE, OCHOBBI SKOJOTUU U
y4eHue o ouocdepe.

VYuebubiii mnpenmer «buonmorus» npu3BaH 00ECHEYUTh OCBOEHHE OOYYaIOUIMMHUCS
OMOJIOTHYECKUX TEOpUH U 3aKOHOB, WJACH, MNPUHIMIIOB M TMpPaBWI, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAayYHOH KapTHHbI MHpA, 3HAHUH O CTPOEHUH, MHOrooOpaszuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMYJsALWU, OHOLEHO03a, IKOCHCTEMbI, O BBIJAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJOTWU, MPUKIATHBIX aCIEKTax
OnonornyecKknx 3HaHuu. J[Js pa3BUTHA U MOJACpPKAHUS MHTEpeca 0OYyUaIoIIUXCsl K OUOJIOTHU
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepuaia B COJEPKaHUU MPOTPAMMEI 110
OMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJIEHMSI M Pa3BUTHUSA TOM WM WHOU
obnactu OMONOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHUE BAKHEHIIMX
OMOJIOTUYECKHUX U HKOJIOTUYECKUX TIPOOIIEM.

[enp u3yuenus yuebHoro npenmMera «buonorus» Ha yriyOn&éHHOM ypoBHE — OBJaJeHHE
00y4JaloIUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIMOHAJIBHOM OpraHu3aluy >KUBBIX CHCTEM
pa3HOro paHra v MpHOOpeTeHHEe YMEHHUH MCIONb30BaTh 3TH 3HAHUS B (DOPMHUpPOBAHUH WHTEpeca
K omnpeaenéHHol o0nacTu mpoecCHOHATBHON NEATEIbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WU K
BBIOOpY YU€OHOTO 3aBE/ICHHUS TSl TIPOJOJKEHUST OMOJIOTHYECKOTO 00pa30BaHuUs.

HocTmwkenne 1enu u3ydeHus: yaeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE
obecrnieunBaeTcs pelIeHueM CIEAYOIINX 3a/1ay:

OCBOCHHE  OOYyYalOIIMMUCS  CHUCTEMbl  OHOJIOTMUECKUX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHUECKUX TEOPHsIX, KOHIIEMIHAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaXx,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAy4YHYH) KapTHMHYy MHUpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSAX OMOJOTHYECKHX CHCTeM (KJIETKa, OpTraHU3M, MOMYJSIus, BU/,
ouoreorieHo3, Ouocdepa); O BBAAMIIUXCS OTKPHITHSIX M COBPEMEHHBIX HCCIICJIOBAHHUSX B
OmoJIoTHH;

O3HAKOMJICHHE  OOydYarommxcsi €  METOJAaMHM  TO3HAHHUS  JKUBOW  MPUPOMBIL:
HCCJIEIOBATENILCKUMH METOIaMH OUOJIOTHUECKUX HAYK (MOJEKYJISPHOU M KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN ¥ OUOJIOTUN PAa3BUTHS, TEHETUKU U CEICKINH, OMOTEXHOJIOTHH U CHHTETHUECKOMN
OMONOTUH, TAJICOHTOJIOTHH, OKOJOTHUM); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIACHUS
OMOJIOTMUECKUX UCCIIEIOBaHU B JlabopaTopuu M B mpupone (HabmoJaeHHe, H3MepeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIFHO HAaXOAWTh, aHATH3UPOBATH U
HCIIOJIH30BaTh OUOJIOTHYECKYI0 HH(POPMAITHIO; TIOJIB30BAThCS OMOJIOTHIECKON TEPMUHOJIOTHEH 1
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pPa3BUTHEM OWOJIOTMM U  COLHMAIBHO-
SKOHOMUYECKUMHU H HKOJOTHUYECKUMHU TPOOJIEeMaMU YEeIOBEUYECTBA; OICHUBATH ITOCIEICTBUS
CBOCH JEeATEJbHOCTH I10 OTHOLIEHUIO K OKpYy)Kalolled NpUpPOIHON cpene, COOCTBEHHOMY
3I0POBBIO U 3/0pPOBBIO  OKPY’KaIOIUX JIIOAEH; OOOCHOBBIBaTH M  COOJIOAATh  MeEpbl
npoduIakTUKU UH(PEKIIMOHHBIX 3a00JIeBaHMi, MpaBuja MOBEACHUS B MPUPOJIE U oOecrieueHus
0e301macHOCTH COOCTBEHHOM JKMU3HENESATEIILHOCTH B UPE3BBIUYANWHBIX CHUTYAIUSX MPHUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4YHBIE OTKPBITHS B 00JacTH
OuoI0ruy;



pa3BUTHE y OOYYAIONIMXCS WHTEIIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIriecce
3HAaKOMCTBA C BBIJAIONIMMHKCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIICIOBAaHUSAMHU B OHOJIOTHH,
pelaeMpIMH €10 MpoOJieMaMu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeIOBAaHUS, MPOBEICHUS
HKCIIEPUMEHTAIbHBIX HCCIENOBAaHUM, pelieHus] OHOJOTHYECKHX 3aJady, MOJETUPOBAHUS
OMOJIOrMUECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHS K JKUBOHM MPHPOJE B IEIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSIM; (POPMHUPOBAHUE HSKOJOTHYECKOM, TE€HETHYEeCKON
TPaMOTHOCTH, OOIIECH KyJIbTYpHI MOBEACHHUS B TPUPOJE; UHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpeTeHne 00yJArOIIUMHUCS KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHue TpaBUl TOBEJCHUS B TPUPOJE, OXpaHbl BHUIOB, IKOCUCTEM, OHoOchepsl),
COXPaHEHHH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbsSI OKPYKAIOMIMX Jrofed (COONIIOaeHus Mep
npodunaktuku  3a0oneBaHuii, oOecreyeHne  OE30MACHOCTH  JKU3HEACATENBHOCTH B
YpE3BBIYANHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIh30BAHUS
OMOJIOTUYECKHUX 3HAHUI M YMEHHUI B TIOBCETHEBHOM JKU3HH;

CO3/aHME YCJOBHM JJIi OCO3HAHHOTO BHIOOpPAa OOYYAIONUMUCS WHIUBUAYATbHON
00pa3oBaTeNbHON TpPaeKTOpUH, CHOCOOCTBYIOUIEH mocienyromeMy IpodhecCHOHaIbHOMY
CaMOOTIPE/ICIICHHIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMH HHTEPECAMH M MOTPEOHOCTIMHU
pervoHa.

OO0mmee 4yuClIO YacoB, OTBEACHHBIX Ha W3ydeHHWE OMONOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpasoBanus, coctaBiser 204 gaca: B 10 xmacce — 102 waca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

Otrb6op oOpraHu3allMOHHBIX (HOpPM, METOJOB H CPEACTB OOydYeHHs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CelU(PHUKU ero COAep>KaHUS U HAMpPaBICHHOCTH Ha MPOJOJDKEHUE
Onosoruueckoro 0o0pa3oBaHUS B OPraHU3ALUSAX CPEAHEr0 MPO(ECCHOHAIBHOTO W BBICIIETO
oOpazoBaHws.

OO0s13aTeNbHBIM YCIIOBHEM TPU OOYYEHHWH OMOJIOTHH Ha YIiyOJIEHHOM YPOBHE SIBIISICTCS
MpoBeJcHNE JIA0OpATOPHBIX MW TMpakTU4Yeckux pador. Takxke yuacThe oOydaromuxcs B
BBITIOTHEHUH  TPOCKTHBIX M Y4eOHO-UCCIIEJIOBATEILCKUX  pabOT, TeMaTHKa KOTOPBIX
OTpeeNsIeTcss Y4YUTelIeM Ha OCHOBE HMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Conepxanue NpPOTrpaMMBbl,  BBIACICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecranuu (I'A).

Tema 1. Brnosorus kak Hayka

CoBpeMeHHast OMOJIOTHSI — KOMILUICKCHas Hayka. KparTkas wcTopusi pa3BUTHS OMOJIOTHH.
buonornueckne Hayku M u3ydaemble UMU NpoOsieMbl. DyHAaMeHTalbHbIE, MPHUKIAJAHbIE U
MOVCKOBBIC HAYYHBIE UCCIIEIOBAaHHS B OMOJIOTHH.

3HadyeHne OMOJOrMH B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHWE OHWOJOTUM B TMPAKTHYECKOU
JeSATEeIbHOCTH YEJIOBEKa: MEIUIMHE, CeJIbCKOM XO34HCTBE, NPOMBIIICHHOCTH, OXpaHe
IPUPOIBI.

JleMoHCcTpaLun



[Toptpertsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, .
Meunnens, B. W. Bepuanckuii, W. II. IlaBno, M. . Meunukos, H. U. Basuios, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl u cxembl: «CBsi3b OMONIOTUU C APYTUMHU Haykamuy, «Cucrema OHOJIOTrHYEeCKHX
HayK».

Tema 2. JKuBble cucTeMbl U UX H3yYeHUE

JKuBble cucTemMbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOWMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CJIOKHOCTb M YIOPSJOYECHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APAXKUMOCTD,
U3MEHYHMBOCTb, POCT M pa3BUTHE.

YpOBHM OpraHM3aluy JKMBBIX CHUCTEM: MOJIEKYJSIpDHBIM, KIJIETOYHBINA, TKaHEBBIH,
OpraHU3MEHHBIH, MOIYISLUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoICHOTUYECKHI),
ouocdepnsiii. [Iporeccsl, mpoucxoasdue B KHUBbIX cucTeMax. OCHOBHBIE NMPU3HAKU KHMBOTO.
Kuznp xak ¢opma cymecTBoBaHusl Marepun. Hayku, u3ydaromue KMBble CUCTEMbI Ha Pa3HbBIX
YPOBHSIX OpraHHU3aLUN.

W3ydeHnue kuUBBIX CUCTeM. MeToabl Omonorndeckoil Hayku. HabmioneHue, m3mepeHue,
AKCIEPUMEHT, CHCTEMaTHh3alus, MeraaHanu3. [loHdATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemenHo. IlmanupoBanme skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [ToHsTHe BEIOOPKU U €€ J0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysibTaToB. [IpHuMHBI NCKaKE€HUS PE3yJIbTaTOB SKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpaunu

Tabmupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «DBHOIOTHYECKUE CHCTEMBI»,
«CBoiiCcTBa KMBOW MaTepumn», « Y pOBHU OpPraHU3alluu )KUBON MPUPOAbD, « CTPOEHHE JKUBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreornienos», «buocdepa», «MeToapl U3yUeHUS KUBOU TPUPOIBD.

OGopynoBanue: 1abopaTopHOE 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHIH, M3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonp3oBaHUE pa3IMYHBIX METOJOB IPHU M3YyUYEHUHU >KUBBIX
CUCTEM.

Tema 3. buosnorus KjieTku

Knetka — cTpykTypHO-GyHKIIMOHATIbHAS €IWHUIA KUBOTO. VICTOPUS OTKPBHITHUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUS] COBPEMEHHOW KJIIETOYHOU TEOPHH.

MeToapl MONEKYNApHOW U KJIETOYHOW OWOJIOTHH: MHKPOCKOMUS, Xpomatorpadus,
aNeKTpodope3, METOJ  MEUYEHBIX aToMoB, AuddepeHnuanbHoe eHTPUQYTupOBaHNUE,
KYJIbTUBUPOBAHUE KIETOK. M3yueHue QukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kounghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JlemoHCcTpauMu

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

Tabmuuel U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIN MHUKpOCKOM», «lcTtopus
Pa3BUTHUSL METOJJOB MUKPOCKOITHUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PacTUTENbHBIX, KUBOTHBIX U
OaKkTepHuaIbHBIX KIETOK.

IIpakTHyeckas padora «/3yueHne MeTOAOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anekrpodopes, muddepennuanpaoe neaTpudyruposanne, [ILP)».

Tema 4. XuMH4YeCKasi OPraHu3aums KJIeTKU

XUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOdJIeMEHThI. Bona u €€ poib
KAK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPUPOBAHHM KIIETKH, TEIUIOPETYJISALHNN.
MunepasbHbie BellecTBa KJIETKU, UX Ouosornyeckas poiib. Poiib KAaTHOHOB M aHMOHOB B KJIETKE.



Oprannyeckue BellecTBa KIETKU. buonorndyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mosekynbl. [lepBuuHas cTpykTypa Oenka, mentuiaHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUHAas CTPYKTypbl. JleHatyparusi. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornyeckue GyHKIuu 0enkoB. /Ipuonui.

VYrnesoasl. MoHOcaxapuibl, IUcaxapuabl, OJMrocaxapuibpl M moiucaxapuabl. OOmwmii
IUIaH CTpOeHus: U (U3MKO-XMMHMYECKHE CBOICTBa yrieBoioB. buonoruueckue ¢yHKuuM
YTIIEBO/IOB.

Jlummmasl.  TmapoduneHo-THApOdOOHBIE  cBoiictBa.  Kmaccudukanmss — mummmaos.
Tpurnuuepunsl, pochoaunuibl, BOCKU, cTepouisl. bruonornyeckue ¢pynkunu aunuaos. OOmme
CBOWCTBAa OHMOJOTMYECKHMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTP K CaMO3aMBIKaHHUIO,
MOy IPOHHUIIAEMOCTb.

Hyxneunossie kucnotrel. JIHK n PHK. Ctpoenune HykinenHoBbIX KucioT. HykiieoTuasl.
[Mpuniun xkomminementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxnenue u ouonornueckue pynkuuu JJHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenne monekyinsl AT®. Makposprudeckue cBs3u B moiiekysne AT®. buonornyeckue
¢yukunn  AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (YHKUIMUM B KiIeTKe. [Ipyeue
HYK1eo3uompugocgamol (HTD). CexBennpoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuWojorus: OMOXMMHYECKHE W OMO(H3NYECKHe HCCIAEAOBaHHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyn. Moodenuposanue cmpykmypol u QyHKYul
OuoMoneKyn u ux Komniexcos. Komnviomepmwiii Ouzaiin u opeanuyeckuil Cunmes OUOMONEKYT U
UX HEeNnPUPOOHBIX AHANO208.

JdemMoHCcTpauMu

[Hoptpetsrt: JI. [Toaunr, x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneiieHMe XMMHYECKHX JJIEMEHTOB B  HEXHUBOW IPUPOIEY,
«Pacnipeenenne XuMUYECKUX AJIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuuel u cxemsl: «llepuoguueckas TaOnMIa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocrtaBe OpraHu3MoB», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTYyphl O€TKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYJI YIJIEBOJIOB», «CTpOEHHE MOJICKYJ
ununoBy, «HykienHoBble KUCIOTH, «CTpoeHHe MOJIEKYIIbl ATy,

Ob6opynoBaHue: XUMUYECKas OCy1a 1 000py10BaHHE.

JlaGopaTopHas padora «O6Hapy) eHre OEIKOB C TOMOIIbIO KAUeCTBEHHBIX PEAKLIUI.

JlaGopaTtopnas padora «VcciegoBaHue HYKJIEHHOBBIX KHUCIIOT, BBIJIETICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KJIETKH

Tumbl KIETOK: 3yKapHOTHUecKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHue TMPOKAPUOTHYECKOM KJIeTkW. KieTouHas cTeHka OakTepuii W apxeil.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI 1 aBTOTPO(DHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crtpoenue n QyHKIMOHUPOBAHUE dyKapuoTUUYecKoM kieTku. Ilna3smarnyeckas MmemOpaHa
(mmasmanemma). CTpykTypa IuUIa3MaTHueckoil MeMmOpaHbl. TpaHCOpPT BeIIeCTB 4epes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBI (nuddysus, obneru€énHas auddys3usi), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT). llomynponunaemocts mMemOpanbl. Pabora
HATPHUI-KaJIMEBOT0 Hacoca. DHAOIMTO3: MUHOIMTO3, paronnTo3. Dk30uuTo3. Kietouynas cTeHka.
CrtpykTypa u QyHKUIMU KJIETOYHON CTEHKU pacTEeHUil, rpuOoB.

[Mutonnaszma. I[luto3one. Ilutockener. JIBmkeHne uurTomiaasMbl. OpraHoWIbl KIIETKH.
OnnomeMOpaHHbIE OpraHOMIBI KJIETKHU: 3HAorIazMarndeckas cetb (JIIC), anmapart 'onbmxku,
JN30COMBI, UX CTpoeHHe W (GYHKIUHU. B3auMOCBS3b OHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.



CrpoeHue TpaHYJSIPHOTO pEeTUKyiIyMa. Mexanusm Hanpasnenus 6enxkos ¢ OIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. Imankuili  (arpaHyssipHBIi)
sHJOMIa3MaTHyeckuii petukyinyM. CekperopHast ¢yHkuus anmapara [ombmxu. Moougukayus
benxos 6 annapame I onvooicu. Copmupoexa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KiIeToK. Kiterounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIbl KIETKM: MHUTOXOHAPUH, IUIACTUABL. [Ipoucxodcoenue
mumoxonoputi u naacmuod. Cumoduocenes (K.C. Mepesckosckuil, JI. Mapeyauc). CtpoeHue u
(GYHKIMM MHUTOXOHIpHA U TacTui. IlepBUuHBIE, BTOPUYHBIE M CJIOXHBIE IJIACTUIBI
(OTOCHHTE3UPYIOIUX 3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOMJIACTHI ~ BBICIIMX
pacTeHuM.

HememOpanHnbie opraHouasl kiaetku CTpoeHne M (YHKIHMH HEMEMOpaHHBIX OpraHOUI0B
KiIeTkn. PubGocombl.  Ilpomedxcymounvie  ¢hunamenmol. MUKpOQUIAMEHTHL. AKmuHo8bie
Mukpogpunamenmsi. MpIIIEUHbIE KICTKU. AKMUHOBblIE KOMNOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Knerounsiii nenrp. CrpoeHHe U [BHXKEHHE KIYTUKOB M PECHUYEK.
MukpoTpy6ouku nutoruasmsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mukpompyb6ouxamu. Momopnvie 6enxu.

SAnpo. OOosiouka sApa, XpOMAaTUH, KapuOIUIa3Ma, SAPBIMIKH, UX CTPOEHUE U (PYHKLUU.
Snepublii GenkoBbId MaTpHuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBL. JJunamuxa s0epHoll
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHOM).

JdemMoHCcTpauMu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHUOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOM
KIETKN», «CTpOEHHE PACTUTENIBbHON KIETKN», « CTpoOeHUEe MUTOXOHAPUNY, «Anpo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIIETKUY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepuaIbHbIX KJIETOK.

JlaGopaTtopnas padora «/3yueHne CTpOeHHS KIETOK Pa3IUYHbIX OPraHU3MOBY.

IIpakTHyeckas padora «/3ydeHue CBONCTB KJICTOYHON MEMOpaHbD».

JlabopaTopHas padora «VMccienoBanue 1uiasmMonusa M ACIUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaX)».

IIpakTHyeckas padora «/I3ydyenue NBUKEHUS IUTOIIa3Mbl B PACTUTEIbHBIX KIETKaX).

Tema 6. OOMeH BeliecTB U NPeBpalLlieHue JHEPIUH B KJIeTKe

AcCUMMIIAIMA ¥ JUCCUMWIALUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIA U TreTepoTpoHBIA. YyacTHe KHUCIOpOAa B  OOMEHHBIX  Hpolleccax.
OHepreruyeckoe oOecneueHue kietku: npespauieHne ATD B 00MEHHbIX Ipoleccax.
depMeHTaTUBHBIM XapakTep peakuuil KIeTo4Horo meradbonusma. PepMeHThI, X CTPOEHHE,
cBoiicTBa W MexaHu3M jaeucTBus. Kodepmentsl. Otnuuus (GepMEHTOB OT HEOPraHMYECKHX
KaTaln3aTopoB.  benku-akTuBaTOpsl W OCIKU-MHTHOMTOPHL.  3aBUCHMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINHI OT pa3IU4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHUYECKHWX BeLECTB B KieTke. DorocuHTe3. Anoxcucennwviu u
oKcucenuvlli  pomocunmes 'y obaxmepuii. Ceemocobuparowue nueMenmsl U HUSMEHMb]
peaxkyuonroz2o yenmpa. Ponb xmopomnactoB B nponecce (ortocuHTe3a. CBeToBass U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuuHbix GakTOpoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(UUUpPYIOIIHE
OakTepuu, xene300aKkTepun, cepodaKkTepru, BOAOPOHbIE OaKTepUn. 3HaUYEHHE XEMOCHHTERA.



AHa’poOHbIe opraHu3Mbl. Bunsl 6poxkenus. [IpoaykTel OpoKeHUSI U MX HCIIOJIb30BAHHE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH W BO30YAUTENN
Oone3Heil.

AdpoOHBIE OpraHu3Mbl. JTambl 2HEpreTudeckoro obOMmeHa. I[loAroToBUTENBHBIN ATarl.
I'mukonn3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Poib MUTOXOHApPUI B Mpoleccax
ouonoruueckoro oxucienus. llukmudeckue peakuuu. OxucnutensHoe (ochopunupoBaHue.
Duepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomownuou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
D} PeKTUBHOCTH IHEPreTHIECKOT0 0OMEHa.

JleMmoHCcTpauMu

IToprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTE3», «DHEPreTUYecKuit oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, «XEMOCHHTESY.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyAOBaHUE Il PUTOTOBIICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JlaGopaTopnasi paGora «lI3ydeHue KaTaJUTHUYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEepe aMUJIa3bl I KaTanasbl)y.

JlaGopaTopnast pa6Gora «M3yueHue (QEpMEHTATUBHOTO pACHICIICHUS TEPOKCHUAA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTropnasi padora «CpaBHEeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a).

Jladoparopnasi padora «CpaBHEHHE TIPOLIECCOB OPOIKEHUS U JTBIXAHUSD.

Tema 7. Haciencreennas nHGoOpManus U peajn3anus eé B KJIeTKe

Peaknuu mMarpuyHoro cuuresa. [IpyUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmumzanmsi HacieAacTBeHHOM wuH(opManuu. ['eHeTHYecKkWil KOJ, €ro CBOMCTBA.
Tpanckpunuuss — matpuunbiii cuaTe3 PHK. [IpuHIMNBEl TpaHCKpHNIMKM: KOMIUIEMEHTApPHOCTb,
AQHTUIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B OunocuuTesze Genka. YcioBus
o6uocunTtesa 6enka. Konupoanue aMuHOKUCIOT. Poib pubocom B OnocuHTe3e Oenka.

Coepemennvie npedcmagienus o cmpoenuu 2eHos. OpraHuzaiusi TeHoMa y MPOKaApHOT U
9yKapuoT. Perynsuus akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enog. Perymsiys 0OMeHHBIX MpolieccoB B kKieTke. KiieTouHslil romeocTas.

Bupychel — HeklleTouHble (OPMBI KU3HU U OONMUTaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, DPETpPOBUpPYCOB, Oaktepuodaro. Kuzmennviti yukn J{HK-codepocawux
supycos, PHK-cooepaicawux eupycos, bakmepuoghacos. Obpamuas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3a0oneBaHusl 4enoBeka, JKMBOTHbIX, pactenuii. CIIMI, COVID-19,
COIMATbHBIC U MEIUIIUHCKHUE MTPOOIEMEI.

Buoungpopmamura: unmeepayusi u ananusz donvuux maccusog («bigdatay) cmpyxmypruix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yHxyuu 6enxos. Cnocobwvt 00cmasKu 1eKkapcms.

JleMoHCcTpaLun

[Toptpetsi: H. K. Konbuos, /1. 1. IBaHOBCKHiA.

Tabmumbpr u  cxembl: «buocuHTes Oenka», «['eHeTmueckuit koa», «Bupych»,
«bakrepuodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIETN BUPycCay.

Tema 8. ZKu3zHeHHBIH UK KJIETKH



Knerounsld 1uki, ero mepuoisl u perymsaus. WHTepdaza u muro3. OcoOeHHOCTH
mpoiieccoB, npoTekaronux B uatepdasze. [logroroska kiuetku k penenuto. [IpecuHreTrnaecKuit
(TTOCTMUTOTUYECKHI), CHUHTETHUECKUA M TOCTCUHTETUYECKUI (MPEMUTOTUYECKUIN) MEPUOIBI
uHTEpdasbl.

Marpuunsii  cunres JIHK —  permkanma.  Ilpunnuner  permmkanuu  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CHHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
permmukanuu - JIHK.  Xpomocombl. Ctpoenne xpomocoM. TeinmoMmepbl U TeloMepasa.
XpOMOCOMHBIN HAaOOp KJIETKH — KapHOTHUM. JMIUTOMAHBIA U TaryIoMJHBIA HaOOPBl XPOMOCOM.
I'omosiornyneie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenune kietkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJANIAE B HUX MPOIECCHL. THIBI
murto3a. Kapuoknnes u nutokuHes. buosornueckoe 3HaueHUE MUTO3A.

Perynsiuss MUTOTHYECKOTO IMKIA KIeTKU. [IporpamMmmupyemasi KieTodHas TUOEIb —
aronTo3.

Knerounoe siapo, XpoMocombl, pyHKIIMOHAIBHAS TeHOMUKA. Mexanusmol npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpaLun

Tabmuubl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuT03», «CTpOo€HHE XPOMOCOMY,
«Pemmukanms [JHK».

O6opynoBaHHe: CBETOBOW MHUKPOCKOII, MHKpompenapaTsl: «MHUTO3 B KIETKax KOpeIIKa
JIyKay.

JlaGopatopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.

JlabopaTopnasi padora «HaGmoneHrne MuTo3a B KJIETKaX KOHYMKA KOpemika jyka (Ha
TOTOBBIX MUKPOIIpEapaTax).

Tema 9. CTtpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITENbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUYHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuanbHbIe
OpraHU3MBl.

B3auMocBA3b 4acTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHu, OpraHbl U CUCTEMbl OPTaHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Txanu pacrenuii. Tunbl pacTUTENBHBIX TKaHEW: oOpa3zoBaTeibHAs, IMOKPOBHA,
MPOBOASIIAs, OCHOBHAasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHUS, (PYHKIUH U PacHOJIOKEHUS
TKaHEW B OpraHax pacTECHH.

TkaHu KUBOTHBIX M  4YeJOBEKA. THUIbI KUBOTHBIX TKAHEW: JNUTEIUAJIIbHAS,
COCIMHUTEINIbHAS, MbIlleuHasi, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMA U PaCHOJIOKEHUS
TKaHEH B opraHax >KUBOTHBIX M YEJIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Onopa Tenma opranuzMoB. Kapkac pacreHuil. CkeneTbl  OJHOKJIETOUHBIX U
MHOTOKJICTOYHBIX KUBOTHBIX. Hapy>kHbI 1 BHyTpeHHUH cKeneT. CTpOCHHUE U THIThI COSIMHEHUS
KOCTEH.

JIBuKeHHe OpraHu3MoB. JIBWKEHHE OIHOKJIETOYHBIX OPraHu3MOB: amEOOHMIHOE,
JKTYTUKOBOE, pECHWYHOE. JIBM)KEHHWEe MHOTOKJICTOYHBIX PACTCHWH: TpPOMU3MBI M HACTHH.
JIBrKeHME MHOTOKJICTOYHBIX J)KUBOTHBIX M U€JIOBEKA: MbITIeuHas cuctema. Pednexce. CkeneTHbie
MBIIIIBI U UX paboTa.

[luranue opranuszmoB. IlornomieHre BOJbI, YTIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacrenusmu. IluTaHue >KUBOTHBIX. BHYTpUIIOJIOCTHOE W BHYTPHUKJIETOYHOE MHUIICBAPCHUE.



ITuTanue NMO3BOHOYHBIX XUBOTHBIX. OTHENbI NMUIIEBApUTENBHOIO TpakTa. IlumeBapurenbHble
’kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jlpixanue opranu3MoB. [[pixanue pacreHuid. /[pixanue >xuBoTHBIX. Juddy3us ra3oB yepes
MOBEpXHOCTh KIeTKU. KoxkHoe npixanue. J[prxarenbHasi MOBEpXHOCTh. JKabepHoe u nEroyHoe
JpIXaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLMOHHOE YCIIOXHEHHE
CTpOoeHHs JETKUX IO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenpHas cucTeMa 4YesloBeKa. MexaHU3M
BEHTWISILIMM JIETKUX Y MITUI U MIEKONUTAIOMMX. Perynanus npixanus. [[pixaTenbHble 00bEMBI.

TpaHcnopT BelIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Cepale, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIOIHOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmus.

Beinenenue y opranusmMoB. BelneneHue y pacteHuil. BeineneHue 'y  KUBOTHBIX.
CokpaturenpHble Bakyonau. Opranbl BblaeneHusd. PuibTpanus, cekpenuss U oOpaTHoe
BCacChIBaHHE KaK MEXaHMU3Mbl pabOThl OPTaHOB BblJeNeHUs. CBSA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIJCIUTEIBHON cUCTEMaMH. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M ueioBeka. llouku.
CrpoeHnue u pyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3ammrTa y OpraHu3MoB. 3alIUTa y OIHOKJIETOYHBIX opraHu3mMoB. Cropbl OakTtepuil u
IUCTBI TPOCTEHIINX. 3alMTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyina. CpencrBa nacCUBHOM U
XUMHUUYECKOH 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI 1 MX IPOM3BOHBIE. 3alUTa OpraHU3Ma
oT Oone3neil. MMmmyHHas cucrema uyesnoBeka. KJeTOUHBIE W TyMOpaldbHBIM WMMYHHUTET.
Bpoxnaéuapli W TPUOOPETEHHBIM  CIEM(PUYSCKUNA HUMMYHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocnanutensHble OTBETHI
opranu3MoB. Poiib BpokIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHIA.

Pa3ngpaxxuMocTe M peryysiius y OpraHu3MoB. Pa3zapakumMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsuus y pacTeHuil. PocToBble BemecTBa M HX
3HAYEHHUE.

HepBuas cucrema u pedrexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropnas ayra. besycrnoBHble u
YCIIOBHBIE PEQIIEKCHI.

['ymopanbHasi peryisiiuss M SHIAOKPUHHAs CHUCTEMa JXUBOTHBIX U 4YesioBeka. JKesesbl
SHIOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHOU cucTeM. [ umoTtanamo-runoduzapHas cuctema.

JleMoHCcTpaLuu

IToprper: U. I1. ITaBnoB.

Tabmuupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHUCTeMbl OpPraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpO€HUE HACEeKOMBIX», «TkaHu pacTeHuiD»,
«KopueBbie cuctembl», «Crtpoenue ctelOms», «CTpoeHHe JHCTOBOM MIacTUHKWY, «TKaHu
JKUBOTHBIX», «CkeneTr dYenoBekay, «llumeBaputenbHas cucrema», «KpoBeHOcHas cucrtemay,
«/lpixaTenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpiienurenpHas cucreMa», « DHIOKpPUHHAs cucTteMay, «CTpoeHne Mpliphy, «MMMyHUTETY,
«KumeynomnonoctHsle», «CxemMa nUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMBbI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rusips», «CTpoeHHe IiaHapun», «BHyTpeHHee CTpOeHHE J0XKIAEBOIO
yepBs», «HepBHas cucrema psid», «HepBHas cucrema narymkun», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHass cuctema nTum», «HepBHas cuctemMa MIIEKONMTAIOLINX,
«HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpENapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MUKpoIIpenapathl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHX, )KUBbIE
HK3EMILISIPbl KOMHATHBIX PAaCTeHUI, repOapiu pacTeHUI pa3HbIX OTAENIOB, BIaKHBIE MpernapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KHUBOTHBIX, CKEJIET YEIIOBEKa,
o0opyAOBaHHE M JEMOHCTpAallMd IOYBEHHOIO ¥ BO3AYIIHOIO TMTAHMS PAacTEHUH,
paciieruieHdss Kpaxmaina u OelkoB 1moja JeiictBueM (epMeHTOB, 00OpyAOBaHHE s
JIEMOHCTPAIIMH OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNbHBIX
JBUKEHHUM, MOJIETIN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas paGora «/3y4ueHue TkaHel pacTEeHUN.

JlabopaTopHas padora «/3ydyeHue TkaHel )KMBOTHBIX).

JlabGopaTtopnas padora «/3yueHne opraHoB LIBETKOBOTO PACTECHUSI.

Tema 10. Pa3MHoOKeHNe 1 pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yas BEreTaTUBHOE) U 110JI0BOE. Bubl
0ecrosoro pa3MHOKEHUS: IOYKOBAaHHE, CIIOPYIISIIHUS, pparMeHTanus, KIIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. llonoBeie kieTku, win ramerbl. Meito3. Cragum Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii cMbICi Mei03a U MOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe  pazBurHe. l'ameroreHe3 y JKMBOTHBIX. IlosoBbIE  Kele3bl.
OO6pa3oBaHre W pa3BHUTHE TOJIOBBIX KieTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KIIETOK.

OmnogoTBOpEHHE U AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIIOJIOTBOPEHUS:
HapyXkHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — oona u3z enaguvix npobiem amopuonocuu. Konyenyus mopghozernog
u mooenu mopgoeeneza. Ctanuu 3MOproreHe3a JKUBOTHBIX (Ha mpuMepe Jiarymkn). [pobienue.
Tunsl apoGnenus. [emepmunuposannoe u Heoepmunuposannoe opodnenue. bracmyna, munol
onacmyn. OcOOEHHOCTU APOOJIEHUS MIIEKOMHUTAIOMIKX. 3apOJIbIIIEBbIE JUCTKU (TacTpyJIALN).
3aknagka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHME YacTed
pPa3BUBAIOIIETOCS  3apojipliia (dMOpUOHANBbHAS MHIYKIMS). 3aKkjiajka IUlaHa CTPOEHUs
’KUBOTHOTO KakK pe3yjbTaT HUEpPapXMYECKUX B3aUMOJICUCTBUUA TeHOB. BiusHue Ha
SMOPHOHAIILHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTomMOpuonHanbpHbIi mepuoa. I[IpsMoe u HempsimMoe
pasButue. PasButue ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro MW HENMPSMOTO Pa3BUTHUS, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >KUBOTHBIX. DaKTOPHl pEryjslMM pocTa KHUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPUOHATIBHOTO PA3BUTHSL y JKUBOTHBIX M 4enoBeka. [lepuosabl OHTOreHesza 4YesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxenue u pasButue pacreHuil. I'amerodur m cnopodur. Meiio3 B KMU3HEHHOM
nukie pacrenuit. OOpas3oBaHue crop B Tpoiecce Meilo3a. [ameTroreHes y pacTeHUH.
Om1ogoTBOpEHHE M Pa3BUTHUE PACTUTENIBHBIX OpPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISLUU OHTOTE€HEe3a y PACTEHUM U KUBOTHBIX.

JemoHcTpauuu

[Hoprpetsi: C. I'. Hapamun, X. [llneman.

Tabmunpl 1 cxembl: «BereraTuBHOE pazMHOKeHUE», « TUIBI GECIONOro pa3sMHOKEHUS,
«Pa3MHOXeHHE XJIaMUIOMOHaAb, «Pa3MHOXKeHHE 93BrieHbl», «Pa3MHOXEHUE THAPBDY,
«Meinos», «Xpomocomely, «['amerorenes3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30MAa»,
«OcHOBHBIE cTaauM OHTOreHe3a», «lIpsimoe m Hempsimoe pas3BuTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3zsutue capanum», «PasBurne marymku», «/IBOMHOE OIIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OJHOAOJBHBIX M JBYJOJBHBIX pacTeHui», «KU3HEHHBIH LUKII



MOpPCKOM  KamycTbD», «JKu3HEHHBIM LUKI MXa», <«OKM3HEHHBI LMKJI NANOpPOTHHKAY,
«KM3HEHHBIN IIUKII COCHBD».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIpPEnapaThl SIMIIEKJIETOK U CIIepMaTO30UI0B,
Mozeib «L{UKII pa3BUTHS JIATYIIKI.

Jlaboparopnass pabGora «l3yueHue CTpOoeHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BblsiBIeHHE NMPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHas pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHUS T€HETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne
®puza, T. Moprana. Ponp oTeyecTBEHHBIX Y4YEHBIX B pa3BUTUM TeHeTHkH. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, AJbTEPHATUBHBIE IIPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3MIOTA,
reTepo3uroTa, 4ucras JUHUS, THOpuAbl, TreHoTun, ¢eHoTur. OCHOBHBIE METOJbl TE€HETHKU:
rUOpHUI0JIOTMYECKUN, IIUTOIOTMUECKUMA, MOJIEKYJISIPHO-T€HETUUECKUH.

JdemoHcTpaunu

IToprpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benosepckwit, I'. JI. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckwii.

Tabmuis! u cxeMbl: « MeTo bl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlabopaTropnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeumBanue. IlepBbiii 3akoH MeHzaens — 3aKOH €AWHOOOpa3us
ruOpuIoB mepBoro mokoJjieHus. [IpaBwino momuuupoBaHus. Btopoit 3akon MeHzens — 3aKoH
pacieruieHus npu3HakoB. LluTonoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpemuBanus. ['unoresa
YHCTOTBI F'AMET.

AHanuzupyromiee — ckpemuBaHue.  [IpoMeXyTOuHBI ~ XapakTep — HacileOBaHMS.
Pacmeruienue npu3HakoB U HETIOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO

HacJieI0BaHMs MTPU3HAKOB. [{UToMOrHuYecKre OCHOBBI TUTHOPUAHOTO CKpPEIIUBaHUS.

CuereHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HaclleJJOBaHHE
T€HOB, HAPYLIEHUE CLEIUICHUS MEX Iy TeHaMu. XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH.

I'enetuka mona. XpoOMOCOMHBIM MEXaHU3M OIPENEICHUS I0JIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHslli M reTeporaMeTHbIl Moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. llmeloTponus — MHOXKECTBEHHOE JACHCTBHE TE€HA.
MHokecTBEeHHBI ajulenu3M. B3anMmonencTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonumepust.

I'eHeTMYECKUN KOHTPOJIb PpAa3BUTHA PACTCHUM, JKUBOTHBIX M UYEJIOBEKa, a TaKXKe
(GU3MOIOrMYecKUX MPOIECCOB, IOBEAECHUS W KOTHUTHUBHBIX (QyHKuMH. ['eHermyeckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJAEUCTBHS «XO35IMH — MapasuT» U «XO35MH —
MHUKpoOHOM». ['eHeTHuecKne aclieKThl KOHTPOJIS U U3MEHEHUS HAclleICTBEHHON MH(pOpMAIK B
ITOKOJICHUSIX KJIETOK M OPTaHU3MOB.

JleMoHCcTpaLun

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmuuel u cxemsl: «llepBblii U BTOpoil 3akoHbI MeHaens», « Tpetuii 3axkon Menaens»,
«AHanu3upylollee ckpenyBanuey», «HenoaHoe nomuHupoBanue», « CLEIIEHHOE Haclel0BaHUE



NPU3HAKOB Yy Apo3oduisy, «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuotun nruien, « MHOXKECTBEHHBIN ajuIen3M», «B3anMoneiicTBUE reHOBY.

Ob6opynoBaHue: MOJeNb s JEMOHCTpPAlMi 3aKOHOB €IMHO00pa3usi rHOpHIOB MEPBOTO
IIOKOJICHUS! U PAacILEIUICHUs. NPU3HAKOB, MOJENb A JEMOHCTpAallMM 3aKOHA HE3aBHCHMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CLEIJICHHOIO HACIEA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumnay.

IIpakTnyeckass padora «/I3yyeHue pe3yabTaTOB MOHOTMOPUAHOTO CKpPEUIMBAHUSA Y
JPO30(PHITBD.

IIpakTnueckass padora «V3yyeHue pe3yapTaToOB IJUTHOPUAHOTO CKPELIMBAHUSA Yy
Ip0o30(UIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopneiictBue reHotuna U cpeabl npu GopmupoBaHuH (eHoTuna. VM3MeHUYMBOCTh
npusHakoB. KauecTBeHHblE M KOJIMYECTBEHHBIE INPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHAS.

MoaudukannonHas U3MEHYMBOCTb. Pojib cpeabl B pOpMHPOBaHUM MOIU(PHUKALIMOHHOMN
n3MeHunBocTd. Hopma peakuuu npusHaka. Bapuannonssiii psx M BapuanuoHHas kpusas (B.
Horanucen). CpolicTBa MOIU(DUKAIIMOHHON H3MEHUYNBOCTH.

['eHoTunuueckas H3MEHUUBOCTh. (CBOICTBA TI€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bumbl
TFeHOTUNNYECKON U3MEHYMBOCTH: KOMOMHATHBHASL, MyTal[HIOHHAsL.

KomOuHnaTtuBHas M3MEeHYMBOCTh. Meio3 M MOJIOBOM MpoIecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3HO00pa3us
B IIpeJieax OJHOTO BUA.

MyTtannonHass M3MEHYMBOCTb. BuIbl MyTanuii: TIeHHBIE, XPOMOCOMHBIEC, TI'€HOMHBIE.
CnoHTaHHblE W WHAYLMPOBAaHHbIE MyTalUUH. SIAepHbIE M LMTOIUIA3MATHYECKHE MYTALHH.
ComaTtnueckue M 1MOJOBble MyTauMu. IIpUumHBl BO3HMKHOBEHHs MyTauuid. MyTareHol M HX
BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO IpOIEcca. 3aKOH I'OMOJIOTHYECKHX
psgoB B HacieactBeHHOM wusmeHunBocTH (H.M. BaBwiioB). BuesnepHas wu3MeHYMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemuka u >NUEHOMUKA, POlb INULEHEMUUECKUX (DAKmopos 6 HAcie008aHuu U
U3BMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCcTpaL Ul

IToprpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl u cxeMbl: «Buapl u3MeHUMBOCTH», «MoaupUKaMOHHAS W3MEHYHBOCTDHY,
«KoMOuHaTUBHAsT  HU3MEHYHUBOCTLY, «Merosy, «OmmogoTBOpPEHUEY, «['eneTnueckue
3a00J1eBaHUs YeTI0BEKa», «Buabl MyTanuii».

OO6opynoBaHue: >KMBble W TepOapHbIE HK3EMIUIIPhl KOMHATHBIX PACTCHUH, PHCYHKH
(poTorpadun) KUBOTHBIX C pa3TMYHBIMU BHUIaMU U3MEHYHBOCTH.

JlabopaTtopnasi pabora «lccinenoBanwe 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHON
M3MEHYUBOCTHU. [locTpoeHne BapualnoOHHOTO A U BapUALIMOHHOW KPUBOM».

IIpakTHyeckas padora «MyTauuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPETIapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kaprnotun uwenoBeka. MexayHapoaHas NpOrpaMMa HCCIENOBAHMS TI'€HOMA YeJIOBEKa.
Mertonbl n3yueHusl TeHETUKH YelloBeKa: I'eHeaJlornYecKuid, ONM3HENOBbIH, IIUTOr€HEeTUYECKHH,
HOIMYJISIIMOHHO-CTATUCTUUECKUH, MOJIEKYJIIpHO-TeHeTUUecKuid. COBpPEMEHHOE OIpEIEIIeHNE
TE€HOTHIIA: IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomomisro I11[P-
aHanuza. Hacnencrennble 3a0oseBanust yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEJIOBEKA.
bonesHn ¢ HacIEeNCTBEHHOW IPEAPACIONOKEHHOCTBIO. 3HAYCHUE MEIULUHCKON TI'€HETUKH B
NPEOTBPALICHUN U JICUCHHM Te€HETHYEeCKMX 3a00jeBaHMi dYenoBeka. MeaMKO-TeHEeTHYECKOoe
KOHCYJIbTUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «TEHETHUECKOT O Ipy3a». DTHUECKHUE aCIIEKThI
UCCIIIOBaHUN B 00JIACTH PelaKTUPOBAHMSI FEHOMA U CTBOJIOBBIX KJIETOK.



['eneTnueckue (GaxTopbl MOBBIIICHHOW UYyBCTBUTEIBHOCTH YellOBeKa K (pU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. ['eHeTmyeckas MpenpacroioKeHHOCTh
YeJI0BEKa K MaTOJIOTUSIM.

JdeMoHcTpannn

Tabmuuer u cxemsl: «Kapuotun denoBeka», «MeTonbl M3y4eHHS T€HETUKU YeIOBEKay,
«'eneTnueckue 3a00J€BaHUS YETIOBEKAY.

IpakTnueckas padora «CocTaBiieHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekunsi OpraHu3mMoB

Jlomectukanus u cenekuus. 3apoKIE€HUE CEJIEKIMM U JoMectukauuu. Yuenue H. .
BasuioBa o LleHTpax mpoucxoxIeHusi 1 MHOrooOpa3usi KyJbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3/JaHMM COpPTOB pAcTEHUHM U MOpox KUBOTHbIX. CopT, mopoja, MmTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HacieACTBEHHON m3meHunBocty H. . BaBuioBa, ero 3HaueHue st
CEJIEKLIUOHHON PabOTHI.

MeTtoap! ceneknoHHON paboThl. McKkyccTBeHHbII 0TOOpP: MacCOBbBIN U MHIMBUYaJIbHBIM.
DTtanbl KOMOWHAIIMOHHOW ceNleKuu. VcrbITaHue mpou3BOAUTENECH MO moToMcTBY. OTOOp MO
TEHOTHITY C IMOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO F€HOTHITY C ITOMOIIBIO AHAIN3A
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIMOHHOW paboTel. PaananvoHHBIN 1
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTypHbIX (OpPM OpraHU3MOB.
Vcnonb30BaHHE TEHOMHOTO pEeNaKkTUPOBaHMs M MeToJoB pexoMOuHaHTHBIX JIHK s
IIOJIYYEHUS UCXOJHOTO MaTepHralIa JUisl CEJICKLUU.

[Tonyuyenne mnonumuonnoB. BHyTpuBumoBas rtuOpuauzanus. biaU3KOpoACTBEHHOE
CKpellrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpermuBaHue, Wik ayToOpuauHr. ['erepos3uc u
ero mnpuuMHbl. Vcnosnb3oBaHue Trerepo3uca B cenekiuMu. OtganéHHas rubpuanM3anus.
[Ipeononenne Oecroaust MEXBHIOBBIX THOPHIOB. JIOCTIIKEHHS CEJIEKIMH pPACTCHHHA U
KUBOTHBIX. «3€1EHAs PeGONIOYUSLY.

CoxpaHeHHe U H3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U MX IUKHX
poauueil 1 co3/1aHUsl HOBBIX COPTOB M THOPUIOB CEJIbCKOXO3HCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMBICIOBbLX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell U
nepcneKmuBHbIX MexHON02Ul.

JleMoHCTpaL Ul

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuier 1 cxeMbl: «L{eHTpbl TPOMCXOXKAECHUS U MHOTO0Opa3usl KyJIbTYPHBIX pacTeHUiD,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «METOIbI CENEKIUW»,
«Otnanénnas rudbpunuzamnusy, «MyTtarenes».

JlaGopaTtopHnasi padora «l3yueHne COPTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlabopaTropHasi padora «/3ydyeHre METOJOB CEJIEKIIUU PACTEHUID.

IIpakTHyeckas padora «IIpuBrBKa pacTeHUID.

Ikekypeusi «OCHOBHBIE METOJABI M JIOCTHIKEHHUS CEJNEKIIMH PACTeHHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (hepMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEIUTMYHOE
XO03SIICTBO, B J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusi U CHHTeTH4YeCKasi Onosorus

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KIETOYHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBl, HX XapaKTepUCTHKA. TpaaunuoHHass OHOTEXHOJIOTHSA: XJiebomeueHue,
MOJTy4YE€HUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHogornueckuii cuures. OObeKTh
MUKpPOOHOJIOTHUYECKUX TexHonorui. [IponsBoacTBo Oenka, aMMHOKUCIOT M BATAMHHOB.



CozaHue TEXHOJIOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbI0 MOTYYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKaIINX
HE BCTpEYaroluecs B MpUpoJie ONOCHHTETUYECKHE TYTH.

Knerounas mnxeHepus. MeToapl KyJBTypbl KIETOK M TKaHEW PAaCTCHMM M >KMBOTHBIX.
Kpunobanku. ComaTuueckass ruOpuau3anus U comMaTuyeckuii smOpuorene3. lMcmonb3zoBaHue
rarion/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHoKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NONUKTOHANLHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PekoHCTpyKIIMS SHLEKIETOK M KIOHUPOBAHME >KUBOTHBIX. MeTOJA TpaHCIUIAHTALUU SAEp
KJIETOK. TexHonocuu 0300p08ieHus, KyIbMueUpO8aHusi U MUKPOKIOHANbHO20 DPA3MHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KYIbINYP.

XpOMOCOMHasl M T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHPOBAHHE
pexomOunanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JJOCTHXKEHHS U TEPCIEKTUBBI
XpPOMOCOMHONH M TEHHOH MHXEHEPUHM. OKOJOTHYECKHE M 3TUYECKHE MpoOJIeMbl T'€HHOU
WUH)XEHEPUHU.

Menunuackue 6unorexnonoruu. [loctrenomuas mudposas meaununa. [1I[P-muarnocTuka.
MeTa0GoI0MHBIN aHATN3, TCHOLEHTPUUECKUI aHaIN3 TPOTEOMa YEJIOBEKA JJIsl OLICHKH COCTOSIHUS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIeTOK. TaprerHas Ttepanusi paka. 3D-
OMoMH)XEHepUsl g pa3paboTKu (PyHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJOIMM TpEXMEPHOro OMONpPHUHTHHra u
ckaddoraMHra Ui pelIeHus 3aa4 MepCOHAIN3UPOBAHHON MEIUIHHBI.

Co3maHne BEKTOPHBIX BAaKIMH C LEIbI0 OOECIeYeHHs] KOMOMHHUPOBAHHON 3alIUTHI OT
Bo3Oyauteneid OPBU, ycraHoBieHHE MOJICKYJIAPHBIX MeXaHU3MOB (yHKnuonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIIMX 0CO00 ONacHbIe 3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanuu

Tabmuuer u  cxembl: «VIcronp30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepus», «l'eHHas HHKEHEPU».

JladopaTtopnasi padora «/3yueHne 0ObEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «lloayueHne MOJTOYHOKHCIBIX IIPOAYKTOBY.

IKeKypens «bHOTEXHOIOrUs — BaXKHEHIIask MPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO ).

11 KUIIACC

Tema 1. 3apo:kaeHne U pa3BUTHE IBOJIOLMOHHBIX NPeJCTaBJIeHUH B 0M0J10THH

OpomonmonHas teopust Y. [lapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHU3Ma. JKu3Hb
Y Hay4Had JesTenbHocTh Y. JlapBuHa.

JBumxymme cuiael 3Bomonuu  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pa3MHOXEHHsI OpPraHW3MOB, HACJIEJCTBCHHAsh HW3MEHUMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu sBomronuu (CTD). HeltpanbHast TeopHsi SBOJIIOIUH.
CoBpeMeHHas HBOJIOLMOHHAs OMOJIOTHS. 3HaUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHON KapTUHbI MHpA.

JemMoHCcTpauMu

IToptpersr: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosre, U.
HapsuHn, C. C. Yerepuxos, 1. 1. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuBoi npupoasl (mo K. JluaHew)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexaHu3m ¢GOpPMHPOBAHUS TPHUCIOCOOJICHUN Yy pacTeHud u
*KUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapuipyra mytemectsust U. Jlapsuna», «Haxoaku Y.
Hapsuna», «®Dopmbl 60prObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KYJBTYpHBIX (hOpM KamycTbD», «I1opoabl TOMaIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX



BujoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYIIUMX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOLMS U €€ pe3yJibTaThl

[Tomymnsiust Kak diaeMeHTapHas eAuHula HBoionuu. COBpEeMEHHBIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Hoo0pasus U CTPYKTYphI MONyJsiuid. Mi3Menenue reHooH1a MOMyJISIIUY KakK
AJIEMEHTapHOE HBOJIIOLIMOHHOE sBJIEHHWE. 3aKOH reHeThueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OneMmeHTapHble (DAKTOPBl (IBMIKYIIME CHJIBI) HBOJIONMHM. MYyTaIllMOHHBIN Tpolecc.
KomOunatuBHass m3MeHuuBOCTh. [lpelid reHoB — ciyuyaiiHble HEHANpPaBICHHBIE W3MEHEHUS
4acToT ayuiesied B momyssmusix. Dddext ocHoBaTens. Igdghexkm O6ymvlLiouH020 20pabluKA.
CHudiceHue 2eHemuyecko20 pasHoobpasus: npudumsl u cieocmeusi. llposenenue 3¢pexma
opeucha cenoé 6 Oonvuux u maneix nonyaayuax. Murpanun. W30msMuMs  TOMyJISIIUMR:
reorpaguueckas (IpoCTpaHCTBEHHAs ), Ouonornyeckas (penpoayKTHBHAS).

EcrectBenHbIii 0TOOp — HampaBisromuii ¢axTop sBosonnu. DoOpMBI €CTECTBEHHOTO
oTOOpa: JBWXKYIIMHA, CTAOWIM3UPYIOMINN, paspbiBalomuidi (Iu3pynTuBHBIN). [lomoBol or6op.
Bo3HMKHOBEHME U 3BOJIIOLUS COLIMATIBHOTO ITOBEACHUS JKUBOTHBIX.

[Tprcnoco0IeHHOCT OPraHU3MOB KakK pe3yJIbTaT MHUKPO3BOJIOLMU. BO3HHMKHOBEHHE
npucnocoOneHnit y opranu3smMoB. Apomopdo3sl n uauoaganrtanun. [lpumepsr npucnocobiaeHni
y opraHu3moB: Mopdoaornyeckue, (GpU3NOIOTHIECKHE, OMOXMMHUYECKHE, ITOBEICHUYECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
M3onsmus — ximrodeBoit daktop BumooOpa3zoBanus. [lyth um cmocoObl BHI000pa3OBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMIATPUUecKoe (PKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonm3anys, rudpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp sBoMOIMOHHON Ouosiornd B pa3paboTKe HAy4yHBIX METOJOB COXpPaHEHUs
OouopasHooOpaszusa. MUKPOIBOMIONMS U KOJBOJIOLHUS Mapa3uTOB M HX X035€B. MeXaHU3MbI
dbopMUpPOBaHUS YCTOWYMBOCTH K aHTHOUOTHKAM M CTIOCOOBI OOPHOBI ¢ HEl.

JleMoHCcTpaL Ul

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabnuuel u cxembl: «MyTalMOHHAs U3MEHUYUBOCTbY, «IlomyIsuoHHas CTPYKTypa BUIay,
«Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepra», «JIBUKyIue CHIIBI  9BOJIOLUNY,
«OKOJIOTHYECKasT M30JALMS TOMyJSIIUKA ceBaHCKOW ¢openny, «['eorpaduueckas wu3omsamus
JMCTBEHHMIIBI CUOMPCKOM U JTUCTBEHHMIIBI AaypcKoi», «[lomyasiioHHbIe BOJIHBI YHCIEHHOCTH
XHMIIHUKOB W XKepTB», «Cxema IEHCTBUS €CTECTBEHHOTO oTOopa», «®Popmbl OOpbOBI 3a
CyLIECTBOBAHUEY, «npycrpuansHbli MEJIAHU3M», «oKusbie HCKOIIaeMBIEY,
«IToKkpoBUTENBCTBEHHAsI OKpacka >HMBOTHBIX», «llpemympexnaromas okpacka >XUBOTHBIX,
«®Duznonoruueckue aaanrauuny, «I[IpucnocodbseHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDY,
«Kputepun Buma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B mnpupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHwe TPEX  BUAOB  JIAHABIIIECH,
«DKOJIOTHUECKOE BHI000pa3oBaHME BHUIOB CHHUIY, «llomumiuonasl pacrenmii», «KamyctHo-
peACUHbBIN THOPUI.

O6opynoBanue: repOapuu pacTeHU, KOJJIEKIIMM HACEKOMBIX, Uydena MTHUI[ U 3Bepei ¢
NpUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOJICHHUM, uydyena NTUI] U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIMH CTIOCOOAMHU.

JlabopaTopHasi padoTta «BrisiBJIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUIA.

Jladoparopunasi paGora «lIpucrmocobneHuss OpraHU3MOB W HMX OTHOCHUTEIbHAs
EIeCO00Pa3HOCThY.

JlabopaTophas paGora «CpaBHEHUE BUA0B [0 MOPPOJIOTUIECKOMY KPUTEPHIO).

Tema 3. Makpo3Bosiiouus U eé pe3yibTaThl



MeTtoapl n3ydeHust MakpodBoItoLMHU. [laneoHTon0rnYeckrie METOIbI N3yUEHUS IBOJIIOLINH.
[Tepexonubie popMbI U GUIOTE€HETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaguueckue Metonsl usyueHus s3Bomonud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnacti 3emau. BUIbl-3HIEMUKU U PETUKTHI.

OMOPHOTIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3YyUYCHHS SBOJIIOIHH.
['eHeTnyeckne MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHMS SBOJIIOIMOHHBIX HOBILIECTB.
I'omosornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyayMeHTapHbIle OpraHbl U aTaBU3MBbl. MOJIEKYIISIpHO-
TreHEeTUYeCKrue, OHOXMMHUYECKHMEe ¥  MaTeMaTH4YeCKHe METOJIbl  W3YyYeHHUS  HBOJIOLUHU.
["omonoruynsie reHsl. COBpEMEHHBIE METOAbI TIOCTPOEHUS (PUIIOTEHETUYECKUX IEPEBbEB.

XPpOMOCOMHBIE MyTallU! U SBOJIIOIHSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH  (TMpaBWiIa)  JBOMIONMU.  [lpunyun  cmeHvl  QyHKYUIL.
HeoOpaTumocTs 3BoIOLUHN. AfanTuBHas paauanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIOLHH.

JleMoHCcTpaLuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mroiep, 3. I'ekkelns.

Tabmuibl U cxembl: « OUITOTEHETHYSCKUN PSJ JIOMIAAN», KAPXEONTEPUKCY, «3BEPO3yObIe
ameps», «Crerouedansy, «Punnodurer», «CemeHHbIe ManopoTHUKN», «buoreorpaduyeckue
30HbI 3emiuy, «Jlpeiid koHTHHEHTOB», «Pemukth», «HavanbHble cTaauu >MOPHUOHAIBEHOTO
pa3BUTUSL  MO3BOHOYHBIX  KMBOTHBIX», «['OMOJOrMYHBIE U  aHAJOTMYHbIE  OpraHbl»,
«PyauMeHTB», «ATaBU3MB), «XpPOMOCOMHBIE HA0OpBI YeJIOBEKAa W IIMMIaH3e», «[aBHBIE
HaIpaBJICHUS 3BOIONUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

Ob6opynoBaHue: KOJUJICKIMH, TepOapuu, MYJSDKM HMCKONAEMBIX OCTAaTKOB OPraHM3MOB,
MYJISDKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue u pa3BuTHE KU3HU Ha 3emJie

HayuHble TUIOTE3Bl MHPOMCXOXKJIEHUS XU3HM Ha 3emie. AOHMOreHe3 M NaHCIEPMUS.
JloHayuHble TPEACTaBICHUS O 3apOXKJICHHM JKU3HU (KpeauuoHu3M). ['Mmoresa HOCTOSHHOTO
camo3aposkJieHus Ku3HU U e€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxkaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOpraHUUecKoi 3Bosonnu. [lnanerapHas (reosiornyeckas) BOJIOLHS.
Xumuueckass 3BOIIONMs. AOMOreHHBI CHUHTE3 OPraHMYECKUX BEILIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpasoBanue mnonumepoB u3 MoHoMmepoB. KoauepBarHas
runore3a A. WM. Onapuna, rumore3a mnepsuyHoro OynboHa JDx. XonneiHa, reHeTHuYecKas
runote3a . Mémnepa. PuGosumer (T. Yek) m rumoresa «mupa PHK» V. T'mnbGepra.
dopmupoBanue MeMOpaH 1 BOSHUKHOBEHHE IPOTOKJIETKH.

Hctopuss 3emnmu u Meroabl €€ wu3ydeHus. lVIckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpoHonorus u e€ Meronsl. OrTHOcuTenbHass ¥ aOCONMIOTHAasE  T€OXPOHOJIOTHA.
I'eoxpoHoONOrMuecKas mKasa: 30Hbl, 3pbl, IEPUOBI, FTOXH.

HavanpHble sTanbl opranndyeckoil sBositonuu. llosBiieHne U 3BOMIONMS MEPBBIX KIIETOK.
OBomonust Metabonusma. BosHukHoBeHHME mepBbIX 3KocucTeM. COBpeMEHHblE MUKPOOHbBIE
OMOIUIEHKM Kak aHajor nepBbiX Ha 3emie coodmectB. Crpomartonutsl. IIpokapuorsl u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOHOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKACHUE BHPYCOB.
[IponcxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOLMU BbICHIMX pacTeHUi. OCHOBHbIE apoMOP(O3bl pPaCTEHHII.
Beixon pacrenuii Ha cymry. llosiBiaeHue CHOpPOBBIX pPACTEHMM M 3aBOCBAHME HMMH CYIIH.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Talbl 3BOJIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KMBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX TUTIOB. [IepBBIe XOpaOBBIE
JKUBOTHBIC. JKU3Hb B BOJE. DBOMIOIHUS MMO3BOHOYHBIX. [Iponcxokaenne ambuOuil U penTHIINA.



[TpoucxoxaeHne MICKOMHUTAIUX W nTull. [lpuHnun kmoueBoro apomopdosza. OcBoeHue
0€CT03BOHOYHBIMYU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue *u3Hu Ha 3emJie 10 3paM U IIepuoaaM: apxei, MpoTepo30M, Majieo30i, Me3030H,
KaiiHo30#. OOmas xapakTepuCTHKa KJIMMara W TreojlorThdeckux mporeccoB. [losBrnenue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHWE: €r0 YCJIOBHS W BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]epHI.

MaccoBble BBIMUpPAHUS — HKOJOTMYECKHE KpU3HChl mpouuioro. IlpuunHbel U cnenctBus
MaccoBBIX BbIMUpaHui. COBPEMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocobeHHocTH. [Ipobiema
CoXpaHeHMs OMopa3HooOpasus Ha 3emile.

CoBpeMeHHasi cUcTeMa OpraHu4eckoro mupa. [IpuHimnbl kKiaccuuKauu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCcTpanun

[Hoptpetsr: ®@. Peau, JI. Cnannanuanuy, JI. [Tacrep, Y. . Meunukos, A. Y. OnapuHn, [[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Ta6muibl n cxembl: «Cxema omnbita @. Peany, «Cxema omnwita JI. TlacTepa mo n3ydeHnuro
camo3apoxxaeHus xuszHu», «Cxema onbita C. Muiepa, I'. FOpu», «3Ortanel HeopraHu4eckon
IBONTIONIUNY, «['eoxpoHosornueckas mikana», «HadampHble 3Tanmbl OPraHUYECKOM IBOJIIOIIUNY,
«Cxema oOpa3oBaHUS JYKapuOT NyTéM cuMOHMoreHesa», «CucremMa KHUBOW TPHUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuid», «PuHmOPUTHY, «OITHOKIETOYHBIC
BoJOpoCcin», «MHOroKIeTouHbsle Bogopocin», «Mxum», «llanoporHukmu», «l'onoceMeHHbIe
pacteHus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS SKHBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocreiimmey», «KumedHomonoctHbie», «llmockue dYepBu»,
«YneHuCcTOHOTHEY, «PBIOEDY, «3eMHOBOHEIEY, «IIpecMmbikaromuecs, «IITume,
«Mnekonuraromue», «Pa3Butue Ku3HM B apxeuWckon apey», «Pa3zButme KuM3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTme KHU3HM B TMANECO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuThe KHU3HM B KaWHO30MCKOW 3pe», «CoBpeMeHHas cucTteMa
OpPraHUYECKOTro MUPaY.

O6opynoBanue: repOapuyd pacTeHUN Pa3TUYHBIX OTENOB, KOJJIEKIMHM HACEKOMBIX,
BJIQXKHBIE Tpenaparhl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMM HWIJIOKOXKUX, CKEJIEThI
MTO3BOHOYHBIX JKUBOTHBIX, Yydyeja NTUL WU 3BEpEeH, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIaeMbIX, MYJISIKU OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryaabHasa jgabopatopHasi padora «MoaenupoBanue onbiToB Muiepa—tOpu mno
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHMYECKUX COSAMHECHUN B TIEPBUYHON aTMOCchepe».

JlaGoparopnas padora «M3ydyeHHWe W ONUCAHWE HMCKOMAEMBbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB).

IIpakTHyeckas paGora «V3yueHne OCOOEHHOCTEN CTPOEHUS pacTEeHU pa3HBIX
OTJZIETIOBY.

IIpakTHyeckas padora «l3yuyeHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:kaeHne 4eJa0BeKa — AHTPOINOreHe3

Pazpens! u 3agaun antponosoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJCTABICHUNA O TMPOUCXOXKICHUU 4YeloBeKa. Peluruo3Hbie BO33pEeHHUS.
CoBpeMeHHbBIC HAYYHBIC TEOPUH.

CxoacTBO uenoBeKa € KUMBOTHbIMU. (CHCTEMaTHyecKoe IIOJIOKEHUE YeJIOBEKa.
CBuzeTeNnbCTBA CXOJACTBA UEIOBEKAa C IKUBOTHBIMH: CpPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
aMOpHoIoTHYecKne, (U3NOIOTO-OMOXUMUYECKHE, ToBeAeHUYeckue. OTIu4us dYeIoBeKa OT
JKUBOTHBIX. [IpsIMOX0KI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM TNPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOH CUTHAJIBHOW CUCTEMBI.

JBuxymme  cuinbl  (QakTopel)  AHTPOMOTEeHe3a:  OWONIOTUYECKHE,  COIMANIbHEIE.
CooTHo1IeHre OMOTOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHBIE CTaIuHU aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00€3bsHBI (IPOKOHCYJIBI)
Y paHHHE TOHTHU/IbI — O0IIMe MPEIKHU YeT0BEKOOOPa3HbIX 00€3bsH U JII0IeH. ABCTPATIONUTEKU —
JIBYHOTHE NpeakH JiroAeil. YenoBek ymenblid, NMepBble M3rOTOBJICHUS OpyAuil Tpyna. UemoBek
OPSIMOXOJISIINIM 1 TEepPBBIN BBIXOJ Jtojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001 MpeoK HeaHIEPTaIbCKOT0 YEIOBEKa U YEJIOBEKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJ JIFOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu Adpuku. [laneoreneTika u maaeoreHOMHKa.

DBONIOLIMS COBPEMEHHOTO 4YenoBeka. ECTeCTBEHHBIH OTOOp B MOMYJSALUSAX YEIOBEKA.
MyTanoHHbIi npouecc U noauMopdusm. IlonmynsairoHHble BOIHBI, Apeiid reHoB, MUTpaLUs U
«3¢(eKT 0OCHOBATEIS» B MOMYJISLIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbuime pacel: eBporeonnHas (eBpasuiickas),
aBCTpaJIo-HEerpouHasi (SKBaTOpHalIbHAs), MOHIOJIOUHASA (A3MaTCKO-aMepUKaHCKas). Bpems u
IIyTU paccelieHus 4YeloBeka Mo IaHere. EauHcTBO  uenoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma. [IpHCrocOOIeHHOCTh  YelnoBeKa K  Pa3HbIM  YCIOBHUSIM
OKpY’KarIien cpenbl. Bnusaue reorpaduueckoil cpensl U apeida reHoB Ha MOPQOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKaA.

MexauciuIuinHapaple  MeToAbl B (pu3nyeckod  (OMOJOTHYECKON) aHTPOIIOJIOTHH.
OBOJIOLMOHHAA  aHTPOIOJIOTUA U MAJCOAHTPOIOJIOTUS  YEJIOBEYECKUX  MOIMYJIALHUM.
buoconumaneHple  HMCCleqOBaHUS ~— NPUPOJBI  4yenoBeka.  MccimenoBaHue — KOABOIIOLUHA
OMOJIOTUYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JleMoHCcTpaL Ul

[Toptpetsi: Y. HapBun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumbplt u  cxeMbl: «MeToasl  aHTPONOJIOTHH», «['OJOBHOW MO3r deloBEKay,
«YenoBekooOpa3Hble 00€3bsHbD, «CKeJeT uenoBeKa M CKeleT IIUMIaH3e», «PyTuMeHTsl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPONOIEeHe3a», «ODBOJIIOLMOHHOE JpPEBO YEJIOBEKAY,
«ABcTpanmonurek», «HenoBek ymenbliy, «YenoBek npsiMoXoadinily, «{eHuCOBCKUI YeI0BEK»
«Heannepranbup», «KpoMmanboHub», «llpeaku udenoBeka», «ITambl 3BOJIOLNUM YEIOBEKay,
«Pacsl yenoBekay.

O6opyoBaHue: MYJISKM OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IIPEIKOB
4yenoBeKka, penpoaykiuu (dotorpaduu) KapTHH C MHUGOIOTHYSCKUMH U OUOICHCKUMH
CIOKETaMH ITPOUCXOKICHUS YeloBeKa, (poTorpaduy HaX0JA0K MCKOMAEMbIX OCTATKOB YEJIOBEKaA,
CKeJIET YeJIOBEKa, MOJIENb Yepera 4YelOBeKa M Yeperna HIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHUCTH IIMMIIaH3€, MOJIETIHN TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTtopnasi pabGora «M3ydeHne OCOOEHHOCTEW CTPOCHMS CKeJieTa 4YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTHyeckas padora «/3yueHune 3K0J0rMYECKUX aanTalui YeIT0BEKa.

Tema 6. Oxojorussi — Hayka O B3aHMOOTHOLIEHHMSIX OPraHU3MOB H
HAJOPraHU3MEHHBbIX CHCTEM C OKpY Kaloule cpeaou

3apoxacHue W pa3BUTHE dKoioruu B Tpyaax A. I'ymbompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnau, B. H. Cykauéa. Paznenst u 3agaum skonoruu. CBs3b
9KOJIOTHUHU C IPYTUMU HayKaMH.

Metonapl skonoruu. IloneBbie HaOmOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUU: MPUPOJIHBIE U
naboparopHele. MogenupoBaHue B KOJOTUH. MOHUTOPUHT OKpY>KaloIIel Cpelibl: JTOKaIbHBIH,
PETHOHANBHBIN U TI100aTbHBIN.

3HayeHUE SKOJIOTMUECKUX 3HAHUHM ISl 4YesloBeKa. DKOJOTMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBA3€H 4eJIOBEUeCTBA C MNpuponod. POpPMHUpPOBAHHE SKOJOTHYECKOW KYJIBTYpbl W
9KOJIOTMYECKON TPAMOTHOCTH HACEIJICHHUS.

JleMoHCcTpanun

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



Tabmunpel 1 cxembl: «Pazgensl skonorum», «MeTtoasl 3komoruu», «CxemMa MOHUTOPUHTA
OKPYXAaIOIIEH Cpeabh».

JlaGopaTtopnas padora «/3yueHne METOA0B IKOJOTUUECKUX UCCICTOBAHUIN.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTH uX JeiictBusa.  Kiaccudukarus
HKOJIOTUYECKUX  (PakTOpoB:  abMOTHYEeCKHe, OHOoTHYecKue, aHTponoreHHsle. OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKkonorndeckux (akropos. [Ipasuno munumyma (K. [npenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.

Abuotnueckue akropel. CBET Kak IK0IOrH4eckuil paxrop. JeficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M MKUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CurnanbpHas poiib cBera. doToneproausm.

Temmneparypa Kkak skojorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
IToMKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

BrnaxaocTs Kak skonorudeckuii ¢akrop. [IpucmocobneHus pacTeHHUid K TMOIISPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacteHudd 1Mo OTHOIIEHHIO K Boje. IlpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO pEXHUMA.

Cpenpl oOuTaHMSI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3/YILHAs, MOYBEHHAs, ITyOMHHas
MOJIIOYBCHHAsI, BHYTPHOPraHU3MEHHas. (DH3HKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOWTaHWs
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B pa3HbIX CPElax.

buonornueckue putMel. Baenrnue u BHyTpeHHHE pUTMBbl. CyTOUYHbIE M TOAWYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HMU.

XKuznennsie Gopmbl opranu3moB. [lonsTue o xu3HeHHO# (opme. XKXuzHeHHble GopMbI
pacTeHui: JepeBbsi, KyCTaApHUKH, KYCTapHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJIETHUE TpPABBI.
Kuznennole (GOpMBbI JKUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckue  ¢dakTopel. Buabl  OMOTHMYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero Gopmsl. [lapazutusMm, koonepamus, MyTyalnu3M, KOMMEHCAIU3M
(KBapTUpAaHTCTBO,  HaxJieOHM4ecTBO). Herpoduyeckne  B3auMonmeHCTBHS — (TONMUYECKHUE,
dopudeckue, padbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJCHCTBUH JUIsI CYIIECTBOBAHHS
OpraHu3MOB B cpesie ooutanus. [IpuHINI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCcTpaL Ul

Tabmumpl 1 cxeMbl: «JKonoruueckue GakTtopbl», «CBETOBOUM CHEKTP», «IKOIOTHUECKUE
TPYMIIbI )KUBOTHBIX 110 OTHOLICHHUIO K CBETY», «TeIIOKPOBHBIE JKUBOTHBIEY», «XO0JIOJHOKPOBHBIE
KHUBOTHbIE», «DU3NOJOTHYECKUE aJalTallid >KUBOTHBIX», «Cpeabl OOMTaHHS OPraHHU3MOBY,
«buonornyeckue put™Mbly, «KuzneHHsie Gopmbl pacTeHuin», « KuzHeHHbIe POPMBI ) KUBOTHBIXY,
«JKOocUCTEMA IIMPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMa XBOMHOro Jiecay, «llenm nurtanusy,
«XunanyectBoy, «Ilapasutuzmy, «Konkypenus», «Cumomnosy, «KommeHcammuzmy».

OOGopynoBanue: repbapud pacTeHH W >KUBOTHBIX, NPHUCIIOCOOJICHHBIX K BIWSHHUIO
pa3IMyYHBIX  OSKOJOTMYeCKHX (akTopoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacrteHus, repOapuM M KOJUICKLIMH TEIJIOTIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBHIX
pacTeHuid, uydena MNTUL M 3Bepel, repOapuu pacTeHMH, OTHOCSILUXCS K TUTpopUTaM,
kcepoduram, Me3oduTaM, KOMHATHBIE PACTEHHsS MAHHBIX TPYMI, KOJUIEKIIMH >KMBOTHBIX,
OOMTAIOIIUX B Pa3HBIX CpeAax, repOapuu U KOJUIEKLIMU PACTEHHHM M KMBOTHBIX, 00JIaJaI0LINX
yepTaMu IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBHM JKU3HM, Trepbapuun u
KOJJICKIIMA PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIUH >KMBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas pa6ora «BpisiBieHre MprcocobIeHN OPraHu3MOB K BIUSTHHIO CBETaY.

JlabopaTtopnasi paGora «BbIsBICHUE TMPUCTOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATYPbI».



JlaGopaTtopHas padoTra «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHUH M3 pa3HBIX MECT
o0UTaHUN.

Tema 8. IkoJi0rusi BUA0B U NOIMYJISIIUI

DKoJOrHuecKne XapakTepucTuku nomymnsuud. [lonmynsnus kak Ouoiornyeckas cucreMa.
Poib HEOAHOPOTHOCTH Cpenbl, PU3NIECKUX OaphepoB M OCOOECHHOCTEH OMOJOTHUU BHUIOB B
(GhOopMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI oMy isaiuii. OCHOBHBIC MTOKA3aTEH MOIYJISIUH:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pAacTHAas M TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALHSL.

DKoJloruueckasl CTpykTypa nomyisiud. OneHka 4YMCIEHHOCTH nomyisiuuu. nHamuka
MOMyJIAIMUA U €€ perysius. buotnueckuit moTeHan nonysiiui. MoaenupoBaHue TUHAMUKA
nomyysiui. KpuBbele pocTa YMCIEHHOCTH momyisuuu. Kpuble BbbkuBaHuUS. Perymsnus
YUCIEHHOCTH TOMYJSIHNA: POJh (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkonoruveckue crpareruu BuaoB (I- u K-ctparerun).

[TonsiTue 00 »sKkonorumueckod Hume Bujga. Mectooburanue. MHoromepHas MOEINb
skosorndyeckord Humu Jx.M. Xaruuncona. Paszmepsl sxonornyeckoit Hut. [loTeHnmansHas u
peann30oBaHHas HUILLU.

Bun kak cucrema momymisiui. Apeanbl BUAOB. Buabsl M MX KM3HEHHBIE CTpPATETHU.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJIEHUS W MUTpalil >KUBOTHBIX. buoiorndyeckue WHBa3UU
Yy>KE€pPOJIHbIX BUJIOB.

JleMoHCcTpaL Ul

[Toptper: Ix. . XaTunHCOH.

Tabmuip! 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKHU Momysuun», «IIpoctpancTBenHas
CTpPYKTypa mnonyisauun», «Bo3pactHele mnupamuasl nomyiasiuun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3Iu4yHbIMU OpraHuzMammu», «Monens skojornueckod Humu Jx. U.
XaT4ynHCOHAY.

O0GopynoBanue: repoapun pacTeHNH, KOJUICKITUN YKUBOTHBIX.

Jla6opaTopuas pa6ora «IIpucmocoOieHust ceMsH pacTeHUN K PacCeIeHHUIOY.

Tema 9. Dxos0orus cooduecTB. IKOJOrH4eCKHue CHCTEMBbI.

CoobmectBa opraHnu3mMoB. buoiieHo3 u ero crpykrypa. CBsizm MeXAy OpraHU3Mamu B
ouoreHo3se.

Okocuctema kak OTKpbiTas cucreMa (A. JIk. Tencnu). DyHKIMOHATBHBIE OIOKH
OpPTaHW3MOB B JKOCHUCTEME: MPOAYIEHTBI, KOHCYMEHTHI, PeayleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. A6uornyeckue 06;0ku 3kocrcTeM. [1oUBBI U WIIBI B SKOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B HIKOCHCTEME.

OcCHOBHbIE MTOKa3aTeHN IKOCUCTEMBI. bruomMacca u npoAayKius. DKOJIOrHYeCKrue MUPaMU bl
gricel, OMOMacChl M SHEPTUU.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpapieHHbIe
3aKOHOMEpHBbIE CMEHBI COOOIIECTB — CyKLecCuH. llepBUuHBIE M BTOPUYHBIE CYKIIECCUM U HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3ICHCTBUS Ha cykueccud. KimmmakcHoe — COOOIIECTBO.
buopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcUcmeMbl 03€p U peK. DKOCUCeMbl Mopeu U OKeaHo8.
DKocucmemvl myHOp, 1ecos, cmenetl, NyCmblHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznmnums wmexay
AHTPOIIOTCHHBIMH M TIPUPOTHBIMU YKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus ropojckoit ¢ayHbl. buonornyeckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aWMOJCUCTBUN  OpraHU3MOB B
sKocucteMax. Ponb kackadnoco sghghexma u 6ud06-30upukamopos (Kiouesvlx 6uoos) 6



@yukyuonuposanuu  sxocucmem. llepeHOC DSHEPrUUM W BEIIECTB MEXAY CMEXKHBIMU
ADKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJSILMA M 3KOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/ICHCTBUH.

Mexanuzmol  6030eticmeus  3a2pA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJ02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030euicmeusi. MeTooIoruss MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOTOTEHHBIX SKOCUCTEM.

JleMoHCcTpanuu

IToprper: A. Ix. Tencnu.

Tabmunp! 1 cxeMmbl: «CTpyKTypa OMOLIEHO03a», «DKOCUCTEMA IIMPOKOJINCTBEHHOTO JIECa,
«JKkocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemiectB B 3Kocucteme», «llenn mnuTaHus (macTOWINHASA, JETPUTHAA)Y,
«JKoJNornyecKas mupamuIa Yucen, « IKoIorudecKas mupaMuaa OuomMacchly, « IKOIOTudecKas
nupamuna sHeprum», «OOpazoBanue Oonora», «I[lepBuunas cykueccus», «BoccranoBieHue
Jeca mocie moxkapay, «IKocucrema o3epa», «ATpoleHo3», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arporeHose», «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapuul pacTeHUN, KOJUICKIIMM HACEKOMBIX, uydesia NTHI[ U 3Bepew,
repOapuu KyJbTypHBIX U AUKOPACTYLIUX PACTEHUMN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuueckasi padora «3yueHnue u onrcanne ypoOIKOCHCTEMBD».

JlaGopaTopuas pa6ora «/3yueHue pazHOOOpa3usi MEIKUX TOYBEHHBIX YICHUCTOHOTHX B
pa3HBIX IKOCUCTEMAX.

IKeKypeusi «IKCKypcHsl B THIHMYHBIA OMOTEOorieHo3 (B AyOpaBy, Oepe3HsK, €TbHUK, Ha
CYXOJIOJIbHBIN WJIM IOWMEHHBIN JIYT, 03€p0, OOJI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCHCTEMY (Ha TMOJIe WK B TETUIMYHOE XO3SIHICTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obmennanerapras o6omouka 3eMiH, TA€ CYHIECTBYET WM CYIIECTBOBajIa
*u3Hb. PazButne npenacraBnenuii o buochepe B tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. Obnactu 6uocheps! u e€ cocran. JKupoe BeiecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH CymiecTBoBaHus Ouochepsl. OcobeHHOCTH Omochepsl Kak TIo0anbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTrsl BemecTts u
OuoreoxnuMHUYECKre UKIIBI (Yriiepoa, a3ora). PutMuuHoCTh siBneHuil B Onocdepe.

3oHanbHOCTH Ouochepsl. [lonarue o 6uome. OcHOBHBIE OMOMBI CYIIM: TyHJpa, XBOIHBIE
Jjeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCThIHH, TPOIIMYECKUE JIEca,
BBICOKOTOphs. KitMMar, pacTUTeNbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

CtpykTypa u (QyHKUHS S>KUBBIX CHCTEM, OIIEHKAa WX PECYypCHOrO TMOTeHIHala U
onochepHbIX HyHKITHIA.

JleMoHCcTpanuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3occ.

Tabmunpst u cxemsl: «I'eocheps 3emnn», «Kpyrosopot azora B mpupoje», «Kpyrosopor
yriaepozaa B npupoae», «Kpyrosopot kuciopoaa B npupozae», «KpyroBopor Bojsl B IpUpoe»,
«OcHoBHBIE Omombl cymm», «Kimmarudeckume mosica 3emmm», «Tyanmpay, «Taiiray,
«CMmemanueii  jec», «llupokonmucTBennsrii  nec», «Ctemby, «CaBanHay, «llycThiHDY,
«Tponuueckuii ecy».

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KHUBOTHBIX.

Tema 11. YesioBek u OKpYKaOIIas cpeaa

DKOJIOTUYECKHEe KpH3WCHl M WX TNpUYUHBL Bo3zaeiicTBue dYenmoBeka Ha Owocdepy.
3arpsizHeHUEe BO3IYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOW cpeanl. OxpaHa
BOJHBIX pecypcoB. Paspymienue nousel. OXxpaHa OYBEHHBIX peCcypcoB. MI3MeHeHNe KinMaTa.

AHTpOIIOTEHHOE  BO3/CICTBHE HAa pacTUTEIbHBIH M KMBOTHBIM Mup. OxpanHa
PacTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPaHbl NMPUpoAbl. KpacHble KHUTH.



Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). borannueckue caasl U 300JI0THYECKUE
MapKH.

OcHOBHBIE MTPUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUYECTBA U MPHUPOAbI. ParmonanbHOe
MPUPOJIONIONB30BAHUE M COXpaHEHHE OHoJorudyeckoro paszHooOpazus 3emin. OOmue
3aKOHOMEPHOCTH TII00ATBHBIX 3KOJOTMYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCca
U €T0 BEPOSITHBIC ITOCIIEACTBUSI.

PasBuTHe MeTOAOB MOHUTOPMHTA pa3BUTHS OMNACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle ucciedosanusi nepexooa K pecypcocbepezaioujeii. U KOHKYPEHMOCNHOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcvl. Hayuonanvhvle ungopmayuontuie
cucmemsl, obecneuusarowue 00CMyn K UHGOPMAYUU NO COCMOAHUIO OMOEIbHLIX BU008 U
axocucmem. OCcHOBbI dKOpeadburumayuy 3Ko0CUcmem u cnocooos 6opvobbL ¢ OHUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHuvix 9KOCUCTEM.

JleMoHCcTpaLuu

Tabmuuel w  cxembl: «3arps3HeHHe atMochepb», «3arps3HeHue Truapocheps,
«3arps3Henne  TouBbl», «llapHuUKOBBIT AddekT», «Ocobo oxpaHseMmble TPUPOTHBIC
TEPPUTOPUNY, «MOJeNn ypaBIsieMOro MUPay.

O6GopynoBanue: ¢dotorpadhuu OXpaHSIEMBIX pacTeHHUH U KUBOTHBIX KpacHoW KkHHUTH
Poccuiickoit @enepanuu, KpacHoit KHUTM permoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'NHN
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pE3yJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
IIPOrpaMM CPeHETO OOIIEeT0 00pa30BaHusl: TMYHOCTHBIE, METAMIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPamMMbl 1O OMOJIOTHUU BBIACIICHBI
CICAYIOINE COCTaBIIAIONIME: OCO3HAHWE OOYYAIOMHUMHCS  POCCHMCKON  TpaKJaHCKOU
NACHTUYHOCTU — TOTOBHOCTHU K CaMOPaSBI/ITI/IIO, CaMOCTOATCIBHOCTU U CaMOOHpeﬂCHGHI/IIO,
Haiuyue momusayuyu K OOyYEHUI0 OWOJIOTHH, YeleHanpagieHHoe pazeumiue BHYTPEHHHX
yOEXKIEHUH JINYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHHS, 20MOBHOCHb U CHOCOOHOCMb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMHU, NPHUCYLUIUMU  CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYJIbTYpBHI,
CnOCOOHOCMU cMABUMb 1IETTN U CTPOUTD KU3HEHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JOCTHTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHUCKUMU
COI_[I/IOKYJIBTypHBIMI/I, HCTOpI/IquKI/IMI/I nu I[}IXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMU, HpI/IHSITBIMI/I B
oOmiecTBe TpaBUJIaMU U HOPMaMHU TOBEACHUS MU CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaAMOBOCIIUTAHUA U CaMOpaSBI/ITI/ISI, paSBI/ITI/ISI BHYTpeHHefI IIO3UIINHN JIMYHOCTH, HanI/IOTI/ISMa nu
YBaXKEHHUSA K 3aKOHY U IPABOMOPSJIKY, YEIOBEKY TpyJa U CTapllieMy IOKOJIEHHUIO, B3aUMHOI'O
yBaXEHUs, OEpe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJeIuil0 M TPaaulHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarollen cpee.

.HI/I‘—IHOCTHI)IG peSYJ'II)TaTI)I OCBOCHUA yqe6Hor0 npe)lMeTa ((BI/IOJ'IOFI/IH» JOJIDKHBI OTpa)KaTI)
TOTOBHOCTh U CIIOCOOHOCTH O0YYaloOUIMXCcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
HO3I’ILIPI€I>1 JJMYHOCTH, CHCTCMOﬁ IIECHHOCTHBIX OpHeHTaHHﬁ, IIO3UTHUBHBIX BHYTpeHHI/IX
yOSXXJICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
paciIMpeHre XU3HEHHOTO OIbITa U OMbITa JAEITEIbHOCTH B IMPOLIECCE pean3allid OCHOBHBIX
HaIpaBJIECHUN BOCITUTATEIFHOM JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS



c(OPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIMH  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJI€HA POCCUICKOI0 O0IIECTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JAaHUHM YICOHBIX MPOCKTOB,
peIIeHNH YU4eOHBIX U TT03HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH OMOJIOTHIECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIIGHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE y4YUThIBAaTh B CBOMX JCWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJCH C pa3HBIMU yOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIUAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHUS Yy4YeOHBIX,
MO3HABATENIbHBIX U UCCJENOBATEIbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHIO
OMIOHEHTOB MPHU 00CYX ACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTb POCCUICKON TPAKTAHCKONW UIEHTUYHOCTH, MMATPUOTH3MA, YBAXKEHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK M KyJIBTYpPY, POILJIOE M HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEAMI0 M MaMSATHUKAM MOPUPOABI,
JTOCTI>KEeHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJIIGHHE M pa3BHUTHE
OMOIOruH, MOHUMAHUS 3HAUYEHUSI OMOJIOTHH B IIO3HAHUU 3aKOHOB IPUPO/IbL, B dKU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIEeCTBA;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUNCKOTO HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOAMUTENISIM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS IIEHHOCTEH CEMEWHOMN KU3HH B COOTBETCTBUU C TPATUIIMSIMH HAPOJIOB
Poccum;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUH;

MMOHUMaHUE YMOIMOHAIBHOT'O BO3/IEUCTBUS )KUBOM MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnUTAHHS, (POPMHPOBAHUSA  KYJAbTYPbI 30POBbSl H
3MOIHOHAJIBHOIO 0JIArOIOJIYYHS:

MOHMMAaHWE U peanu3alys 3J0pOBOro U 0€30MacHOro 00pasa KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUCHUYECKUX TPABWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHITHH W OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3IOPOBBIO U )KH3HU JTIOJICH;



OCO3HaHME MOCJIEICTBUM W HENPUATHS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS alKOTros,
HapKOTUKOB, KypEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTMBHOM AESTEIbHOCTH TEXHOJIOIMUECKOM U COL[MAJIbHOM HANpaBIeHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U CaMOCTOSTENbHO  BBINOJHATH  TaKylo
JESATEIBHOCTD;

MHTEpeC K pasnuuHbIM chepam npodeccHOHANBHONW NEesTeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIH BBIOOp OyAyIIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpA30BaHUIO Ha MPOTSKEHUU BCEH
JKU3HU;

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTHUECKH 11€JecO000pa3Hoe OTHOIIEHHE K IMPUPO/E KaK UCTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHUS,

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOM KyJIbTypbl: INPUOOPETEHHE OIbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOILEH CPEbl;

OCO3HaHUe I1100aIbHOr0 XapaKkTepa dKOJOTHUYECKUX POo0OJIeM U MyTel X peleHus;

CIIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble IPU W3YYEHUU OMOJIOTHUHU 3HAHUS U YMEHUS
IpU pelIeHUuH MpoOJieM, CBA3aHHBIX C palMOHAJIBHBIM IMPHUPOAONOIb30BaHUEM (COOIIOEHNE
IIPaBWJI TOBEJIEHUS B NPUPOAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BHUIOB, YKOCHCTEM, OHochepsl);

AKTUBHOE HENPUITHE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAIOUIEH TPUPOIHOU Cpeje,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYpbl, OIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANPaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBATBCS HMH B
MO03HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpPaKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKOM JEATEIbHOCTU YKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

Cc(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAyKM U OOILIECTBEHHOW TNPAKTUKM, OCHOBAaHHOIO Ha JUalore KyJjbTyp,
CHOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YNTATEIBCKOM KYJIBTYPHI KaK CPEICTBA B3aUMOEHCTBHUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHME cHeuu(UKU OMONOTMH KaK HAyKH, OCO3HaHMA €€ pojiu B (OPMHPOBAHUU
palMOHAIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUM LIEIOCTHOTO TPEACTABICHUSI 00 OKpY KaloIeM
MHUpe KaK O eIMHCTBE TNPUPOABI, YeIOBEeKa U oOOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHNH npo0aeM COXpaHEHHs IPUPOJIHOTO PaBHOBECHS,;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUH Ul COBPEMEHHOW LMBUIM3ALMU: 0OeCIeueHus
HOBOTO YPOBHS Pa3BUTHS MEIHMIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble IpoOIeMbl pa3BUTHsI YEIOBEUECTBA, TIOMCKA IyTeH BBIXOJA U3 III00AIBHBIX
HKOJIOTMYECKUX IPOo0OJieM U oOecreueHus nepexoia K yCTONYMBOMY Pa3BUTHIO, PallUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTMYECKHX 3HAHMM B IEJSAX MOBBIIICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH 00y4Jaromuxcs, GopMupyeMoil Ipy U3y4YeHUH OHOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydyaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SBICHUN
OKpPYXaIloIIero MUpa M MPOUCXOIAIIMX B HEM H3MEHEHUN, yMEHHE JAejlaTb OOOCHOBaHHbIE



3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIHXCSA MOJaHHBIX C HLCJIbIHO IMOJTYYCHUA
JOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIB30BaTh OWOJOTMYECKHUE 3HAHUS JUIS PEIICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHSIX;

OCO3HAaHHUEC ICHHOCTH HaquOfI ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCIIENOBATENBCKYIO AEATENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpA30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HaHHH 10 OHOJIOTHM B COOTBETCTBHU C >KH3HEHHBIMU
HOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylibTaThl OCBOEHUSI ydeOHOro mnpenMera «buomnorus» BKIOYAIOT:
3HAUMMble A7 (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOUIUXCH  MEXAUCHUILTMHAPHBIC
(MexIpeMeTHbIE) OOLIEeHAYYHbIE TIOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJI0B MO3HAHUS, CIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SBJIGHUE, TPOIECC, CHUCTEMa, HAy4yHbIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHue, HaONI0eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyrHue); YHUBEpCAJIbHBIC
yueOHble JeiicTBUs (TIO3HABATeNbHbIE, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00€CIICUNBAIONIIEC
dbopMupoBanre (PyHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAIbHOW KOMIIETEHIIMH OOYy4YarolIuxcs;
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BATh OCBOCHHbIE MEXIUCIUTTHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHUBEpCalbHble y4yeOHble JAEHCTBHS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

B pesynprare usydeHuss OWOJOTMHM HA YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
oOyuatomierocsi 0yayT copMupoBaHbl MO3HABAaTEIbHbIE YHUBEpCaJIbHblE yueOHbIE IEHCTBHA,
KOMMYHHMKATHBHbIE YHUBEpCAJbHbIE Y4eOHbIE JEWUCTBUS, PETYISATUBHBIE YHHBEpPCATbHbBIC
yueOHbIe JIeMCTBUS, COBMECTHAS I€ATEILHOCTb.

MertanpeameTHble pe3yJbTaTbl OCBOEHHSI MPOrpaMMBbl CPEIHEro oOIero oodpazoBaHUs
JIOJI’KHBI OTPaXKAaTh:

OsgiiaieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOTHYECKHE TEeHCTBUS:

CaMOCTOSITENIbHO (POpMYIIMpOBaTh M aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a,
CHHTE3a, CpaBHEHMS, KiacCUUKaIuu, OOOOIICHHs), PACKpPbIBATh CMBICT OHOJOTHUYECKHUX
TOHSATHH (BBIIENATH MX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATE CBSI3U C APYTUMH ITOHITHSIMH ),

OTIpEeeNATh LENH JeATEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUHU HX JOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThl ACATEILHOCTHU C TOCTABJICHHBIMHU 1IEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATUSA JUId OOBACHEHUS (AKTOB M SBJICHUN >KUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHHUS (MHIYKTHBHBIC, JEIyKTUBHBIE, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJIFOUCHHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHGOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabatbIBaTh IUIaH PELICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a UMEIOLIUXCS MaTepUaibHbIX
U HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJbTATOB LEIISM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeATEIbHOCTH;



KOOPJMHHUPOBATh M BBITIONHATH pPadOTy B YCJIOBHSX pEaJbHOrO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHA:

BJaJIeTh HaBBIKAMHU Y4EOHO-HCCIIE0BATENBCKON U MPOEKTHOU NEATENbHOCTH, HABBIKAMHU
paspenieHust mpoodiieM, COCOOHOCTBIO W TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB
pelIeHus MPaKTHUECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IUYHBIE BUJBI JCSITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEPIIPETAINU, TPEOOPa30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CUTyaIUsX, B TOM YHCJE TPU
CO3JIaHNH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJAETh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalM3UpOBaTh 3ajady, BBIIBUTATH
TUMNOTE3y €€ pelleHus, HaXxOAUTh apTryMEHThI HJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHMIA,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAM3UPOBATh IMOJyUYCHHBIE B XOJE pEIICHHS 3aJadd pPe3yJIbTaThl, KPUTHUECKH
OIICHUBATbh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIAT II€JICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIOCOOOB JCHCTBUS B
poeCCHOHATIBHYIO Cpey;

YyMETb TEPEHOCUTHh 3HAHUS B  [IO3HABaTENIbHYIO M  MPAKTUYECKYI0  OOJacTH
KHU3HEJIEATSTbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BbIIBUTATh HOBBIE WJEH, Ipeajaratb OpUTHHAJIbHBIE IOAXOAbI U PpEUIeHHs, CTAaBUTh
npoOJIeMBI B 3a]1a49H, TOITYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ nngopmanmei:

OPUEHTHPOBATLCS B PA3UYHBIX MCTOYHHKAX HH(MOpMamu (TEKCTe y4eOHOTo MOoCcoOwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIOTUYECKUX CIIOBApsSX W CIPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B MHTepHeTe), aHamM3upoBaTh WHGOPMAIMIO PA3TUYHBIX BUIOB U (QopMm
MPEJICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI NPH IOHCKE U OTOOpe
Oounonornyeckor nHMOpMAaIK, HE0OXOIMMOM 7Sl BBITIONHEHUS YIeOHBIX 3a/a4;

npuoOpeTaTh OMBIT HCHOIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIH30BAHUS PA3TUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAaJbHYIO (OpMYy MpPEICTAaBICHUS OHOIOTHYECKOM
uHpopMaluu (cxemsl, rpaduKy, AMArpaMMbl, TAOIHIIbI, PUCYHKH U JPYToe);

UCIIONb30BaTh HAyYHBIN S3BIK B KauyecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKOu
uHpOpMaLUeil: TPUMEHITh XUMHYECKHe, (pU3MYecKre M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dbopMmyInbl, abOpeBUaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABAaHUS U 3alIUThl HHQOpMaIHH, HWHGOPMALUMOHHON
0€301acHOCTH JINYHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) obuenme:

OCYUIECTBIISATh KOMMYHHKAIIMM BO BceX cdepax KM3HU, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JTUCKYCCUU TI0 CYIIECTBY 00CYXTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXK/ICHUS OTHOCHUTEJIBHO BBINIOJHEHHS TMIpeIUlaraeMoil 3aJady, YYHTHIBATh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI IPYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOILICHMSA, MOHUMATh 3HAUYEHHE COLMATBbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTYallUl, YMETh CMATr4aTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BJaJIeTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHMSI M B3aUMOJEHCTBHSI, MOHMMATh HaMEPEHUs
NPYTUX JIOAEH, TMPOSIBIATh YBAKUTEIHHOE OTHOILICHHWE K COOECeTHUKY U B KOPPEKTHOH (opme
(GbopMyIIHPOBATH CBOU BO3PAXKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eSiITeJIbHOCTb:

MOHMMATh W MCHOJb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUBUAYaIbHOW pabOThl HpU
peleHny OMoIOrnYecKoi npodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMMOACUCTBUS NPH PEILICHUH yueOHOH 3a1auu;

BbIOMpPATh TEMATUKYy M METO/bl COBMECTHBIX JNEHCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM KaXJ0r'0 4J€HA KOJUIEKTUBA;

IIPUHAMATh LEIH COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPIMHUPOBATH
JEUCTBUSA 1O €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUHM, pACHpPENesATb POJM C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILICHUBATh Ka4E€CTBO CBOETO BKJIAJA W KAXKIOTO YYaCTHHKA KOMAHJbI B OOLIMI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAEHU C IO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYULIECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3JIM4YHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOPaKE€HHE, ObITh HHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJOrMYECKUE 3HAHUS [UId BBIABICHHMS NpOOJIEM U HX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTyalUsIX;

BbIOMpPATh HA OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M MOCTYIIKAX 10 OTHOLICHHIO K >KMBOM IIPHUPOJIE, CBOEMY 310POBBIO U 30POBBIO
OKPYXKaIOLIHX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh MO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATETBHOCTH U
JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELICHUs MPOOIEeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX MTPEINOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOM 3PYIUIIMH B PA3HBIX 00JIacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH [TO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JEUCTBUN
¥ MBICJIUTENIBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CTIIOIH30BATh MPUEMBI pedIIeKCHU
JUIsl OLIEHKU CUTYalluu, BBIOOPA BEPHOT'O PELLCHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

3) npunsiTHE ceds M APYIUX:



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU M JOCTOUHCTBA,

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB JIE€ATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTrOro YeloBeKa.

MHNPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHue nMpopuiIbHOT0 00yUeHUsT 00yJarOIIIXCs
ouonornn. OHM BKJIIOYAIOT: cHenuduueckue ais OHONOTUM Hay4dHble 3HAHUS, YMEHHS U
CrocoObl JEHCTBUM 1O OCBOEHMIO, HMHTEPHpPETAMd U IPEeoOpa3OBaHUIO 3HAHWM, BHJbI
JESTEIbHOCTH 1O TOJYYEHUI0 HOBBIX 3HAHUM M MX MPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX, a
TaK)K€ B PEATbHBIX JKM3HEHHBIX CUTyarusaxX. [IpeamMeTHbIe pe3ynbTaThl MPEICTABICHBI IO TOIaM
U3YYCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHs yueOHoro mnpenmera «buonorus» B 10 knacce
JTOJI’KHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(bOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B TO3HAHWU 3aKOHOB MPUPOIBI U
peneHny mpodeM parroHaIbHOTO MPUPOAOIIOIB30BAHMUS, O BKJIA/Ie POCCUHCKUX U 3apyOexKHBIX
Y4YEHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINe
OMOJIOTUYECKHE TEPMHUHBI M TOHATUSA (KU3Hb, KJETKa, OpraHu3M, MeTaboJIu3M, TOMEOCTas,
CaMOpETYJISIIHI, CaMOBOCIIPOU3BEACHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BHUTHE),
ouonornueckne Tteopuu (kierounas teopus T. IlIBanmna, M. Illneiinena, P. Bupxosga,
XpOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUS, pACUICIUICHHs], YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus ['. Menaens,
rOMOJIOTUYECKUX PSAOB B HacleAcTBeHHOM wusmeHunBoctu H. WM. Basuiosa), npuHUMIIBI
(KOMILIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HCIOIb3yEMbIX B OMOIOTHYECKHIX
MCCJICIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpEHNe, HAOII0ACHUE, SKCTICPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4uCle OakTepui, rpu0OOB, pacTeHUH,
’KUBOTHBIX U Y€JIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HENEATEIbHOCTH, NPOTEKAIOIIUX B OpraHU3Max pacTeHUM, JKHUBOTHBIX U
YeNoBeKa, OMOJIOTHYEeCKUX MPOIecCCOB: 0OOMEeHa BeulecTB (MeTabo0In3M), IPEBpAIllEHUs] SHEPTUH,
OpokeHHs, aBTOTPO(GHOTO W TeTePOTPOPHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Mei03a, TaMeTOTreHe3a, IMOpUOreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOKEHUS,
MHAMBUIYAIIBHOTO Ppa3BUTHUs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTAHABIMBATh B3aMMOCBS3H MEXAY OpPraHOMAAMM KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXKy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHUM, >KMBOTHBIX W 4YEJIOBEKa M UX (PYHKIUSIMH, MEXKAY CHUCTEMaMU OPraHOB U HX
GYyHKIUSAME, MEXAY dTanmaMu OOMEHa BEUIeCTB, ATalaMH KJIETOYHOTO LHKJIA U >KM3HEHHBIX
[UKJIOB OPraHuW3MOB, OJTallaMd HMOPUOHANBHOTO pA3BUTHUSA, TEHOTUIOM U (DEHOTHIIOM,
dbenotunom u pakTopamu cpeabl OOUTaHUS;

YMEHHUE BBISBISATh OTIUYHUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCJE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyYMEHTHI, OMOIOTUYECKYI0 TEPMHUHOIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUECKUX IPYIIL;



YMEHHE peliaTh OWOJIOTUYECKUE 3a7aud, BBISBISITH MPUYHMHHO-CICACTBCHHBIC CBS3H
MEXIY HWCCIEAYyEeMBbIMH OHMOJIOTHYECKHMHU TPOIECCAaMH W SIBICHHUSIMH, JENaTh BBIBOJIBI H
MIPOTHO3bI HA OCHOBAHHH TOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh J1TA0OpPATOpHbIE U MpPaKTHUECKHe paboThl, COOMIOIaTh MpaBUiia MPU
pabote ¢ y4eOHBIM U J1a00paTOpHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBHUTATh THUIIOTE3Bl, IMPOBEPIATh HUX DKCIECPHUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynupys Lelb UCCIAeI0BaHUS, AHATU3UPOBATD MOJIyYEHHBIE PE3yNIbTaThl U JeJIaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe Mo OWOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MPOBOIUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIUYHO MPEACTABIATH
MOJTYYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMEHHE OILIEHHBAaTh JTUYECKHE aCIMEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o01acTu
OMOJIOTUM W METUIMHBI (KJIOHUPOBAHME, HMCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyIyIiel mpodeCCHOHATBHON ACSITETLHOCTH B
o0nactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X03HUCTBa, MUIIEBON
MPOMBINIJICHHOCTH, YIIyONsTh MO3HABATEIbHBIM HWHTEPEC, HAMPABICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIONIEH TMpodeccud U TMPOAOIKEHHE OHOJOTUYECKOro O00pa3oBaHUs B
OpraHu3aIMsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusI.

[IpeameTHBIE pE3yNbTaThl OCBOCHUS ydeOHOro mnpenvera «buonorus» B 11 Knacce
JOJI’KHBI OTPaXKATh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAaYK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIbI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YeOBEYeCTBa, a TaKXKe B PEIIEHUU BOIIPOCOB
paIOHATBHOTO TPHUPOJIOTIONB30BAaHUS, U B (HOPMUPOBAHMM [[EHHOCTHOTO OTHOIIEHUS K
npupojie, oOMIECTBY, YEIOBEKY, O BKJIAJIE POCCUUCKUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B
pas3BUTHE OMOJIOTHH;

YMEHHE BIAQJIETh CUCTEMOU OHMOJIOTMYECKHX 3HAHWM, KOTOpas BKIIIOYACT ONPEICIICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJATaloNMX OWOIOTUYECKUX TEPMUHOB U TOHITHH (BHI,
sKocucTeMa, Ouocdepa), Owonormueckue Tteopun (dBoMrOIMOHHAs Teopus Y. JlapBuHa,
cuHTeTH4YecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBiICHHSIX
sBomonnu, B.M. Bepraackoro — o 6uocdepe), 3akoHbl (TeHeTUYeCKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTMYECKOM MUPaMUJIBI SJHEPTHUH ), TUTIOTE3bI (TumoTe3a «mupa PHK» V. 'mnbepra);

YMEHHE BIIAJETh OCHOBHBIMH METOJAAMH HAYYHOTO TIO3HAHUS, WCIOJIB3YEMBIMH B
OMOJIOTHUECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB U HSKOCUCTEM (OMHCaHUE, H3MEpEHue,
HaOJr0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIEHKU aHTPOIOTCHHBIX W3MEHEHHH B
pUPOAE;

YMEHHE BBIACIATh CYNIECTBEHHBIC TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B, JKOCHUCTEM U
ouocdeppl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO W Pa3phIBAIONIET0 €CTECTBEHHOro 0TOOpa,
QJJIONATPUYECKOTO U CUMITATPHYECKOTO BHI000pA30BaHUs, BIMSHUS IBUKYIIIMX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJIALUHU, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUH YBOJIIOLINHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAMU SBOIIONUH, ABIKYIIUMU
CWJIaMH aHTPOIOTeHEe3a, KOMIIOHEHTAMH PAa3IUYHBIX YKOCHUCTEM M MPHUCTIOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYNTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOJIEHHOCTh BUIOB
K cpene oOuTaHusi, aOMOTHUYECKUX U OMOTUYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIh30BATh COOTBETCTBYIOUINE apTyMEHTHI, OMOIOTUIECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TpPYIIIH,



B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHUsS, €AWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTU
COXpaHEHHsST MHOTO00pa3vsi BHUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HMPUPOABI U
YeNI0BEUeCTBa;

yMEHHE peliaTb OWOJNIOTUYECKUE 3a7aud, BBISBISATH MPUYMHHO-CICACTBEHHBIC CBS3H
MEXIY HCCIEAYEeMbIMU OMOJIOTHYECKUMHU NpOIecCaMH M SBICHHSIMM, JAETaTh BBIBOJIBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh JTA0OpATOpHbIE U MpaKTHUeCKHe paboThl, cOOMIOIaTh MpaBuUiia MPU
pabote ¢ y4eOHBIM U J1a00paTOpHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPSITh UX HKCIEPHUMEHTAJIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCIIeIOBAHNS, AaHATH3UPOBATH TOJTYYCHHBIC PE3YIbTAThI U JIEIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIIEIOBATENbCKOW paboTe Mo OMOJOTHH, IKOJOTUU U
MEIWIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MyOTUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPHUH O MPOUCXOKIACHUU JKU3HHU, YEJOBEKa U
YEJIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CIOcO0ax MpeAoTBpallleHUsl TI00albHBIX
U3MEHEHU# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiie mpogeccuoHaIbHON IesATeTbHOCTH B
o0macth  OMOJNOTMH, OSKOJOTUH, IPHPOJOIONB30BAHMSA,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AWUCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIIyOIATh
MO3HABATENbHBII WHTEpEC, HANpaBlIECHHBI Ha OCO3HAHHBIA BBIOOD COOTBETCTBYIOIIECH
npodeccud W TPOJOIDKEHHE OHMOIOTHYECKOro o0pa3oBaHMsS B OpPraHU3AIUSAX CPEIHEro
Mpo()eCCHOHATIEHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM MPOTrPaMMbl

KoaunuecTBo yacoB

Bcero

Konrtpoabubie IIpakTuueckue

JuekTpoHHbIe (HU(poOBbIEL)

padoThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMBbI M MX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMu4ecKasi Opranu3anus KIeTKH 7
5 Crpoenue u QyHKIUHN KICTKU 6
5 OOMeH BeIecTB U PEeBpaIleHHe YHEPTUU B 5 1
KJIETKE bubnuotexa [JOK
. HacnencrBenHas nHGOPMAIUS U PeaTH3aIus eé , 05 r‘:f[ps/// /S The:;f-mu’ 77413368
B KIIETKE LIS
8 JKU3HEHHBIN LUK KIETKA 3 1 f\?tl I?/(;telgirgiﬂ7.ru/).
9 Crpoenne 1 pyHKIMU OPTaHU3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3mHOXkeHMe U pa3BUTHE OPraHNU3MOB 5 1.5 http://djvu-inf.narod.ru/
1 ['eHeTHKA — HayKa O HACJIEACTBEHHOCTH H 5 05 http://biology.ru/index.php
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 5 1
14 I'enetnka yenoBeka 1 0.5
15 Cenexuust OpraHu3MoB 2 1
16 buotexHonorus u cuHTeTUYECKask OMOIOT s 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 0 12,5


https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KIIACC

HanmeHoBaHMe pa3jie/ioB U TeM

KoanuyecTBO 4acoB

Ne i/m Kourpoabnsie IIpakTnuyeckue
NporpamMmmal Bcecero
padoThl padoThbI
1 3apoxIeHue U Pa3BUTHE IBOIOIIMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTUU
MuxkpoaBontonus u €€ pe3yabTaTbl 14 2
Maxkpo3BOJTIOIHS U €€ PEe3yIIbTaThI 6
[TpoucxoxaeHue U pa3BUTHE )KU3HU HA
4 P 8 P 15 1.5
3emiie
[TpoucxoxaeHue yenoBeKa —
5 P ! 10 1
aHTPOIIOTEHE3
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHSX
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
Opranusmsl U cpeia 0ouTaHus 1.5
DKOJIOTHSI BUAOB M OIS 0.5
DKosorus cooO1ecTB. DKOJIOTUYECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rimobanbHast sxkocucTemMa
11 UYenoBek u OKpykaromas cpeia
OBLIEE KOJIMYECTBO YACOB I10
- 102 0 7.5

I[TPOTPAMME

JuexkTpoHHbIe (HU(pPOBHIEL)
o0pa3oBaTe/ibHbIE PecypcChl

bu6mmoreka [IOK
https://m.edsoo0.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

NOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acos

Ne Hara

Tema YpoKa KOHTpOJILHLIe HpaKanecKne 3J1€KTp0HHbIe IlI/I(l)pOBbIe
n/n Bcero U3yYeHHs

paﬁo"n,] paﬁoTH 06pa30BaTeﬂbele pecypchl

buosiorust kak KOMIIJIEKCHAs HayKa U 1

KaK 9acTh COBPEMEHHOI0 00IIecTBa

JKuBBIE CHCTEMEBI U UX CBOMCTBA 1

YpoBHEBas opraHu3aius >KUBbIX 1

CUCTEM bubmuotexa [JOK

VICTOpHS OTKPHITHS U M3yUCHUs https://m.edsoo.ru/7f413368

1 http://school-

kieTkn. Kirerounas TCOpUA

collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/urok/
1 0.5 http://djvu-inf.narod.ru/
http://biology.ru/index.php

Metoasl MOJIEKYJIIPHOM U KJIETOUYHON
6uonoruu. [IpakTnueckas padota

«3yyeHune MeTo10B KJIIETOYHOU

ouosorun (xpomarorpadus,
anextpodopes, muddepeHInaIbHOS
nentpudyruposanue, [111P)»

XMMHYECKUN COCTAB KJIETKHU.
MuHepasbHbIe BEIIECTBA KIETKU, UX 1
Ouosoruyeckas poib

OpraHuuecKye BeIecTBa KIeTKH —

Oenxu. CBOWCTBA, KiIacCU(UKAINS 1

¢ynkunu 6enkos. JlaboparopHas 1 0.5
pabora «O0GHapyKeHHe OEITKOB C

IIOMOIIIBIO KQAYECTBCHHBIX peaKuHﬁ»

Opranuyeckue BEIECTBA KIETKH —
YTJIIEBOJBI.

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKHU — 1



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

10

11

12

13

14

15

16

JIMITU A bI

Hyxneunossie kucnorsl. [IHK u PHK.
JlaboparopHas pabdota «ccnenoBanue
HYKJICHHOBBIX KUCJIOT, BBIAEICHHBIX U3
KJIETOK Pa3JIu4HbIX OPraHU3MOB»

Crpoenue u Gpynkiun ATO. Ipyrue
Hykneosuarpudocharsr (HTD)
Cexsenuponanue JIHK. Metoabl
TE€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU. METoAbl CTPYKTYpHOU
Ouonorun

Tunw! kitetok. [Ipokapuotnueckas
KJIETKA

CtpoeHue 2yKapruOTUYECKON KIIETKH.
[IpakTtuueckas padota «M3yuenue
CBOICTB KJIETOUHON MeMOpaHbD».
[ToBepXHOCTHBIN anmapat KJIETKH

OnHoMeMOpaHHbIE OPraHOM/ bl KJIIETKH.
[IpaxTuyeckas padora «M3ydenne
JBHKEHHS LIUTOILIa3MBI B
PacCTUTEIBHBIX KJIETKAX»

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MHUTOXOHAPHWH, INIACTUABI.
JlabopaTtopHas pabota «lVccinenoBanue
TUTa3MOJIN3a U JIETNIa3MOJTN3a B
PaCTUTEIBHBIX KIETKaX)

0.5

0.5

0.5

0.5

17

18

HemeMOpaHHbIe OpraHOU/IbI KJIETKH.
Crpoenue u GyHKIIUHU sIpa

CpaBHMTeNbHAS XapaKTePUCTUKA
KJIETOK 3yKapuoT. JlaboparopHas

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

19

paborta «M3yueHue CTpOeHUS KIETOK
Pa3JINYHBIX OPTaHU3MOBY

AccuMuISIIMS U JUCCUMMIIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3ydyeHune KkaTaauTH4ecKOn
aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMHJIa3bl WM KaTaslas3bl)»

0.5

20

21

22

DepMEHTAaTUBHBIN XapaKTeP PEaKLU
KJIETOYHOI'0 MeTaboI13Ma.
JlaGopaTtopHnas pabota «M3yuenue
(epMEeHTaTUBHOIO PACIICIUICHUS
MEPOKCHIA BOJIOPO/IA B PACTUTEIBHBIX
¥ J)KUBOTHBIX KJIETKax». benku-
aKTUBATOPbI U OEJIIKU-UHTHOUTOPHI

ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB.
dortocuHTe3. XEMOCHUHTES.
JlaboparopHas pabota «CpaBHEHUE
nporeccoB (poTocuHTE3a U
XEMOCHHTE32)

AHa’poOHbBIe OpraHu3Mbl. Bubl
opoxenus. JlaboparopHas padora
«CpaBHeHHE TTPOIIECCOB OPOKEHUS U
JIBIXAHUS

0.5

0.5

23

24

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPreTHYECKOro oOMeHa. DHeprus
MeMOPaHHOTO TPaJMEHTa MPOTOHOB.
Cunte3 AT®: paboTa mpoTOHHOK
AT®-cunTassl

Peakuyu MaTpuuHOro CHHTE3A.
Tpanckpunuus — MaTpUYHbIA CUHTE3

but6mmoreka [JOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

25

26

27

28

PHK

Tpancisauys u e€ sransl. Konuposanue
aMHHOKHUCIIOT. Pob pubocoMm B
OouocuHTese Oenka

Opranu3zanus reHoMa y IIpoKapuoT u
9yKapuoT. MOJIEKyIsIpHbIE MEXaHU3MBbI
AKCIIPECCHUU T€HOB y dYKapHOT

Bupycsl — BHekIIeTOUHBIE (HOPMBI
YKU3HU ¥ OOJIUTaTHBIE TTAPa3UTHI.
[Ipaktuueckas pabora «Co3nanue
MOJIEJIA BUpyca». BupycHbie
3a00JIcBaHUs YEJIOBEKA, JKHBOTHBIX,
pacteHui

HanotexHomoruu B OMOJIOTHH U
MCIHUIIMHC

0.5

29

30

31

JKv3HeHHBIN IMKI KIeTKA. MaTpu4HbIN
cuaTe3 JIHK

Xpomocomsl. JTaboparopHas pabota
«3y4eHne XxpoMOCOM Ha FOTOBBIX
MUKpoIpenaparax». JleaeHue KIreTku
— MUTO3

Tunel ketok. Kapuokunes u
nuTokuHe3. JJaboparopHas pabora
«HabmnroneHre MUTO3a B KJIETKAX
KOHYMKa KOpeIIKa JiyKa (Ha TOTOBBIX
MHKpOIIpernapaTax )

0.5

0.5

32

33

Peryns{um[ JKU3HCHHOTO ITNKJIAa KJIICTOK.
OpraHusM Kak €IMHOE 11eJI0e

Txanu pactenuii. JlabopatopHas
pabota «/3yueHnue TkaHel pacTeHU»

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

34

35

36

37

38

39

40

41

42

43

TkaHU )KHBOTHBIX M YEJIOBEKA.
JlaGopaTtopHas pabota «M3yuenune
TKaHEH KUBOTHBIX)»

Opransl. CucTeMbl OpraHoB.
JlaGopaTtopHnas paborta «3yuenune
OpTaHOB IIBETKOBOTO PACTCHHUSD)

Ornopa Tena opranu3MoB. [[Bukenue
OpPraHu3MoOB.

IIuranue opranusmos. Iluranue
MIO3BOHOYHBIX JKUBOTHBIX.
[InmeBapuTenpHas cUCTEMa YEJIOBEKa

JlpIxanue opraHu3MoB. /[pixanue
MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA

TpaHcnopT BEMIECTB y OPraHU3MOB.
KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

Boinenenue y opraHu3zMoB. 3amumra y
opranu3moB. IMMyHHas cuctema
YeJI0BeKa

Pa3znpaxumocTs 1 perymisanus y
opranu3moB. ['yMopanbpHas peryisanus
Y DHJIOKPMHHAs CUCTEMA KUBOTHBIX U
4esioBeKa

DOopMBI Pa3MHOKEHHUS OPraHU3MOB.
[TonmoBsoe paszmuoxenue. Meiio3

l'amerorenes. O6pa3oBaHue U pa3BUTHE

MOJIOBBIX KJIeTOK. JlaGopaTopHas
pabota «3ydueHue CTpOeHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTax»

0.5

0.5

0.5

44

NuauBuyansHOE pa3BUTHE

but6mmoreka [{JOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
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45

46

47

48

49

50

OpTraHU3MOB — OHTOI'CHES. 331(.]'[3,211(3
OpraHoB U TKaHEeHn n3 3apOAbIIIICBbIX
JIUCTKOB

Poctu Pa3BUTHUC ) KUBOTHBIX.
JlaGopaTopHnas pabota «BrisBiieHne
MPHU3HAKOB CXOJICTBA 3apOIbIIICH
TIO3BOHOYHBIX KHBOTHBIX)»

PasMHOkXeHME U pa3BUTHE PACTCHUI.
JlaboparopHas pabota «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICIIUX
pacTeHUi

Wcropus cTaHOBIEHUS U pa3BUTHS
TE€HETUKU KaK HaykKu. OCHOBHbBIE
MOHSTUS U CUMBOJIbI T€HETHKHU.

JlaGopaTtopHas pabota «JIlpo3zoduia kak
00BEKT TeHETUYECKUX HCCIICIOBAHUIN

3aKOHOMEPHOCTH HACJICIOBAHUS
pu3HakoB. MoHOTHOpHIHOE
ckpemuBanue. [IpakTrueckas padbora
"U3y4yeHue pe3yabTaToB
MOHOTHOPHIHOTO CKPEIUBAHUS Y
npo3odub"

I{uTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBaHUS.
AHanu3upyroliee CKpelBaHue.
Hemnonnoe nomuHupoBaHue

JurubpuaHoe cKpemrBaHue.
[TpakTuueckas padota «M3yueHnue
pe3yNbTaToOB TUTHOPUAHOTO
CKPEIIMBAaHUA Y IPO30(DUITBD»

0.5

0.5

0.5

0.5

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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51

52

53

54

55

56

IluTomornyeckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS.

CuerieHHOE HacCJICJOBAHHUC IIPU3HAKOB

XpOMOCOMHasI TEOPUs
HACJIeICTBEHHOCTH

I'eneTnka mona. I'eHOTHUIT Kak
IeJocTHas cucreMa I 'eHeTnaecKui
KOHTPOJIb Pa3BUTHUSI PACTCHUMN,
JKUBOTHBIX M UEJIOBEKa

H3meHunBOCTH NprU3HaKoB. Buasl
W3MEHYMBOCTU. MoaupuKanoHHas
U3MEHYUBOCTH

BapuanyoHHbIi psill 1 BapraliOHHAs
kpuBas. JlaboparopHas pabota
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH.
[TocTpoenne BapualMOHHOTO psiia U
BApHUAIMOHHON KPUBOII»

I'eHoTHNIMYECcKas U3BMEHUYHUBOCTb.
KomOuHaTnBHAsE K3MEHYMBOCTD

0.5

57

58

MyTanoHHast U3BMEHYHUBOCTb.
[IpakTuueckas padota «MyTanuu y
Jpo30( bl (Ha TOTOBBIX
MHUKpOIpenapaTax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporiecca. DIUTCHETUKA U
SMUT€HOMUKA.

0.5

59

I'enetuka yenoseka. [IpakTuueckas
paborta «CocTraBiieHre U aHAITU3

POAOCIOBHOM». METO1bl METUIIMHCKOM

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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TE€HETHUKU. 3HaUYeHUE METUIINHCKON
T€HETUKHU B MPEAOTBPAIICHUHU U
JICUEHUY F'eHETUYECKHX 3a00IeBaHNI
YyeJoBeKa

OCHOBHBIE NOHATHSA CEIEKIINHA. MeTOIbI
CeJIEKIIMOHHOM paboTsl. JIabopaTopHas

bubmuoreka [JOK
https://m.edsoo.ru/7f413368

60 pabota «l3ydyeHue copToB KyJIbTypHBIX 1 0.5 http:// S_ChOOI'
pacTeHHit 1 IOPOJ IOMALITHIX collectlo_n.edu.ru/).
SKHBOTHB http://ebio.ru/

. http://bio.1september.ru/urok/
JlocTrxKeHHSI CeNICKIIUU PacTEHUH U S
http://djvu-inf.narod.ru/
61 KUBOTHBIX. [IpakTHueckas padota 1 0.5 g -
. http://biology.ru/index.php

«IIpuBHBKa pacTeHUI»
buoTexHoiorus Kak Hayka u 0Tpaciib

62 npou3BoACTBa. [IpakTudeckas padbora 1
«3yuenune 0ObEKTOB OMOTEXHOJIOTHUI)

63 OcHOBHbIE HaNpaBICHUS 1
CUHTETUYECKON OMOJIOTHH.

64 XpoMOCOMHAs ¥ TeHHAsl HHXEHEPUSI. 1
MeaunuHckie OMOTEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
- 64 13.5

I[TPOTPAMME


https://m.edsoo.ru/7f413368
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11 KIIACC

KoanuyecTBo yacos

Ne Jara
/i Tema ypoka Beero KonTpoabHbl IIpakTuyeckue n3yveHns
e padoThbI padoThI

OpomtonmonHas teopust Y. Jlapsuna. [Buxyiue 1

CWJIBI OBOTIOLMHU BUIOB 110 Y. JlapBuHy

Bops0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN U 1

UCKYCCTBEHHBIH 0TOOp

DopMUPOBAHUE CUHTETUYECKON TEOPUH

IBOJIIOLIMM. DTaIlbl BOJIIOIIMOHHOTO MPpoLecca: 1

MUKPOIBOIIOLUSA U MAKPO3BOJIIOLIUS

[omynsuus — snemeHTapHas €AMHNALIA 1

IBOJTIOINH

3aKoH reHeTnyeckoro pasHoBecus Jx. Xapau,

B. BaitnGepra. JlabopaTtopHas pabota 1 05

«BpIsiBJIeHHE H3MEHYMBOCTH Y 0CO0€H 0THOTO '

BHJIa»

DneMeHTapHbIE (GaKTOPHI IBOMIOUUU. DPPEKT 1

ocHoBarenst. ekt OyTbUIOUHOTO TOPIIBIIIKA

Murpauuu. M30a0muu nomyJIsaiui: 1

reorpaduyeckas, OMoIornuecKas

EcTectBeHHbII 0TOOp — HaNpaBISIONIMMA 1

¢akrop sBomonuu. [1onoBoit oTo6op

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT

MHUKpo3BoIIOIMHU. JlabopaTopHas padorta 1 05

«M3y4yenne apomMop(o30B U UAMOATANTALNH Y
pacTEeHN U KUBOTHBIX»

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl
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12

13

14

15

16
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18

19

[Ipumeps! npucnocodeHuil y OpraHu3mMoB:
Mopdostornueckue, GU3NOIOTHYECKHE,
OMOXMMUYECKHE, TTOBEICHUCCKHE.
JlaGopartophas pabota «IIpucnocobienus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1EJIeCO00Pa3HOCT)»

Bun, ero kputepuu u ctpykrypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB IO
MOP(}OIOrHYECKOMY KPUTEPUIO»

Crpykrypa Buaa. Bunoobpazoanue kak
Pe3yabTaT MUKPOIBOIFOIHH

CBs3b MHKPO3BOJIIOIWHU U STTHACMHUOJIOTUN

MaxkpoaBosmtonus. [TageoHToIornyeckue MeTo bl
W3YYEHUS HBOJTIOLNN

buoreorpaduieckne METOAbI H3YYCHUS
ABOJIIONUUA. DMOPUOIIOTHYECKUE U
CPaBHUTEIHLHO-MOP(OJIOTHUECKUE METOIBI
U3YYEHUs YBOIIOINU

MonekyaspHO-TeHeTHYeCKHe, ONOXUMHUYECKHE U
MaTEMaTUYECKHE METO/Ibl H3yUYEHHUs IBOJIOLNH

OO01mure 3aKOHOMEPHOCTH HBOJIOIIHH.
AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB 3BOJJHOIUHU

HaquLIe THUIIOTE3bI MPOUCXOKACHUA KU3HU HAa
3emie. Z[OHay‘IHBIC MMpeACTaBJICHHUA O
3apOKACHUH KU3HU.

OCHOBHBIE ATaIlbl HEOPTAaHUYECKON IBOJIIOIUU.
['unotessl 3apoXxKaEHUS KUZHU

0.5

0.5
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25

26

27

28
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Wcropus 3emau v MeTo/IbI €€ N3yUYEeHHUS.
JlaboparopHas paboTa «/3ydeHue u onucanue
MCKOIIa€MbIX OCTAaTKOB JIPEBHUX OPraHU3MOB)

HauanbHbie 3Tanbl OpraHuyeCcKoM 3BOJIFOLIHAHN.
OBOJIIOLMS DYKapHOT

OcCHOBHBIE 3TaIlbI BOIIOLUU PACTUTEIBHOTO
mupa. [Ipaktuueckas pabora «/3yuenue
0COOEHHOCTEHN CTPOEHUSI PACTEHUH Pa3HbIX
OT/IEJIOB»

OcHOBHBIE 3TaIlbl BOIIOLUH JKUBOTHOTO MUpA.
[IpaxTuyeckas padora «M3y4yeHue
0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX»

PasBurue xxu3nm Ha 3emiie 1o JpaM U ICpuoaM.
MaccoBbie BbIMUPAHUSA — 3KOJOTMYCCKUC
KPHU3UCHI TPOULIOTO

CoBpEMEHHBII KOJIOTUYECKUN KPU3HUC, €TO
ocobernocti. CoBpeMeHHas cucTeMa
OpPraHMYECKOTO MPOILIOTO

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

AHTpONOJNIOrUs — HayKa O 4yesnoBeke. Pa3Butue
Hpel[CTaB.HeHI/Iﬁ O IPOUCXOKICHUN YCIIOBCKA.

Mecto uenoBeka B CUCTEME OPraHUYECKOTO
mupa. JlabopaTopHas pabdota «3yuenue
0COOCHHOCTEH CTPOEHUS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM

JIBrxyue cuisl anTponoreHe3a. CooTHoOIIEHHE

0.5

0.5
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31

32

OHMOJIOrMYECKHUX U COLUAIBHBIX (DAKTOPOB B
AHTPOIIOT€HE3e
OcHOBHBIE CTaIUU aHTPOIIOI'€HE3A

IlaneoreHeTnka u nmajeoreHOMHKA.

DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue packl. [IpakTudeckas padora
«/3yueHne 3KONOrnYeCKUX afanTalui
YEIIOBCKAY

MC)KI[I/ICI_II/IHJII/IHapHBIe MCTOJbI aHTPOIIOJIOTUH

0.5

33

34

35

36

37

38

3apoxaeHUE U pa3BUTUE IKOJIOTUU MeTo bl
skonoruu. JlabopatopHas pabora «3yuenue
METOJIOB 3KOJIOTHUYECKUX UCCIICIOBAHHID)

3HaYeHUE SKOIOTHYCCKUX 3HAHMUI JJIA 4CJIOBCKA.

Dkonornyeckue GaKTopsl

Abuotnueckue akropsl. CBeT Kak
sKoJornueckuii pakrop. JlabopaTopHas padora
«BpIsiBIeHHE TPUCTIOCOOICHUH OPraHU3MOB K
BJIMSTHUIO CBETA»

AbuoTtnueckue dakTopsl. Temneparypa Kak
sKoJornueckui pakrop. JlabopaTopHas padora
«BpIsiBIeHHE TPUCTIOCOOICHUH OPraHU3MOB K
BIIUSTHUIO TEMIIEPaTypPbD»

Abunotuueckue pakTopsl. BiaxHocTh Kak
sKosioruueckuit paxrop. Jlaboparopnas padbora
«AHaTOMHUYECKHE 0COOEHHOCTH pacTeHHUH M3
pa3HBIX MECT OOUTaHUSD)

Cpensl oouTanust opranu3MoB. buonornueckue
puT™bl. JKu3HeHHbIE (OPMBI OPraHU3MOB
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47

48

buortnueckue paxkTopsl. 3HaueHHE OMOTUYECKUX
B3aUMO/JICHCTBUH /1JIS CYIIECTBOBAHUSA
OpPraHU3MOB B CpeJie 0OUTaHUS

DKOJIOTMYECKHE XapaKTEPUCTUKHU TOIMYJISIHH.
OCHOBHBIE TIOKA3aTeIN NOMYJISALNN:
YHUCJIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U IIOJIOBAS
CTpYyKTypa

OcHOBHbIE TIOKa3aTENN NOMYJISLHN:
POXK1aeMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPalluU

DKojoruyeckasi CTpyKTypa IMOIyJIsLuY.
Junamuka nomynsauuu u e€ peryssinus. Kpusbie
pOoCTa YUCIEHHOCTH nolysiuuu. Kpusbie
BBDKHBAHMS

Oxonoruyeckas HA1a Buaa. JlaboparopHas
pabota «IIpucrnocobieHus ceMsiH pacTeHuil K
pacceneHuio»

Bup xak cucrema nomynauuii. 3akOHOMEPHOCTH
TIOBEJICHUSI U MUTPAIUI JKUBOTHBIX
Co00111€CTBO OpPraHU3MOB — OHOIICHO3.
JKocucTeMa Kak OTKPBITasi CHCTeMa
KpyroBopoT BeliecTB U MOTOK SHEPTUU B
skocucteme. OCHOBHBIE TIOKA3aTENN
9KOCHCTEMBI

DKOJIOTHYECKHE MUpaMuIbl. M3MeHeHus
COO0OIIECTB — CYKLECCUU

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOPEIl U OKEaHOB

0.5
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49

50

51

[Ipupoanbie 3xocHCTEMBL. DKOCUCTEMBI TYHJIP,
JIECOB, CTENEH, IIyCTHIHb

AHTpPOIIOT€HHBIE IKOCUCTEMBI.
Ypb6oskocucremsl. [IpakTuueckas pabora
«M3yuenue u onucanue ypoo3KOCUCTEMBD»
3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX
B3aUMOJCHCTBUI OPraHU3MOB B DKOCUCTEMAX

0.5

52

MexaHu3Mbl BO3JECHCTBUS 3arPSA3HEHUIN pa3HbIX
TUTIOB Ha CyOOpraHM3MEHHOM, OPTaHHU3MEHHOM,
MOMYJISIIMOHHOM M 9KOCUCTEMHOM YPOBHSX

53

54

55

56

57

buocdepa — oOuierianerapHas 0o6onouka
3emnu. Yuenue B. W. Bepnajackoro o
ouocdepe.3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uoctepsl KpyroBopoTs! BemecTs u
OMOTCOXMMHYECKHUE [TUKITBI

3oHanbHOCTH Orochepbl. OCHOBHBIE OHOMBI
Cymd. Y CTOMYUBOCTHh OUOChHEpHI.
DKOJOTHYECKHE KPU3HUCHI i UX TPUIHHBI

BosneiicTBue uenoBeka Ha 6uocdepy.
AHTpPOIIOr€HHOE BO3/IEHCTBUE Ha PACTUTEIbHBIN
Y KUBOTHBIA MUP

Oxpana npuposl. OCHOBHBIE TPUHITUTIBI
YCTOHYHBOTO Pa3BUTHS YETIOBEUECTBA U
MPUPOJIBI. PanimoHaibHOE TIPUPOIONIOTB30BAHKE
Y COXpaHEeHue OMOJIOTUYECKOro Pa3HOOOpa3us
3emiu

O06006m1eHne o TeMe « MUKPOIBOIIONHUS U €€
pe3yabTaTh
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O600mmenue mo reme «MaKkpoIBOIIONUS U €€

58 1
pEe3yJIbTaThD»

59 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3eMIIe»

€0 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

61 O600menune mo TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

- O606m1eHne o Teme «OpraHu3Mbl U cpea 1
oOuTaHUS

63 0606meHI/ie 1o TemMe «DKOJIOTHUs BUJIOB U 1
TOMYJISIIU D

64 O606menue no Teme «brocdepa — rmodanpHas 1
IKOCUCTEMA»

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 64 7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

METOAUYECKHME MATEPHAJIBI JJIAA YUUTEJIA

1.B.C.PoxnoB. Tematuueckuii 1 UTOroBbIil KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PAdOT.
buomnorus. 10 k1acec. Mocksa 2014r.

3. O.II. Qynkuna. buonorus 6-11 knaccel. [IpoBepoyHble TECTHI, pa3HOYPOBHEBBIE 3aJaHUS.
Bousrorpan: Yuurtens, 2012r

4. H.A.bornanos. KonTponbsHO-u3MepurensHele Matepuansl. buonorus 10 knace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pa3nen «9Bomronus opraHuueckoro mupay. Teopus,
TPEHUPOBOYHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pazaen «I'enetuka». Bee Tunsl 3agau. TpeHnpoBoyHast
terpanb. Jlernon, 2016r

7. C.1.Konecunukos. buonorus. Pa3nen «Okonorus». Teopus, TpeHUPOBOUHBIE 3aJaHUS.
Jlernon, 2016r.

8. B.C.PoxsnoB. Temartuueckuii 1 HTOrOBbIi KOHTPOJIb. COOPHUK NPOBEPOUYHBIX PalOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uonorus 10-11 kiaccesl. Mocksa. poda.2012r.

10. H.A.bornanos KonrponsHo-u3meputenbuble Mmatepuansl. buonorus 11 kmace. @I'OC.
Mocksa. Baxko, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

1. «Enunas xomnexkuusa Hudpossix OOpazoBaTensHbix Pecypcos» (Habop undpoBbix
pecypcoB k yueOHukam nuanu B.B. TTaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuainsl Kk ypoky. Bce paboTsl, Ha ocHOBE
KOTOPBIX CO3/1aH CailT, Ol oIryOauMKoBaHbl B razete "buonorus". ABTopamu caiita

npoenana oonpiast padboTa o CUCTEMaTH3UPOBAHUIO Ta3€THHIX CTATEH ¢ yU4ETOM
IIKOJILHOM YUeOHOU MporpaMMBI 1o nipeaMeTy "buosiorus".

http://ebio.ru/ - DnexTponHslit yueonuk «buosorus». CoaepKuUT BCe pa3aessl
Ouonorun: 00TaHUKY, 300JI0THIO, aHATOMUIO U (PU3UOJIOTHIO YEJI0BEKa, OCHOBBI

|~

OUTOJIOTHHN U I'CHCTUKH, 3BOHIOI_II/IOHHYIO Teopmo " 3KOJIOTHUHO. MO)KCT 6BITI>
PCKOMEHI0OBAH YYaIIMMCS U1 CAMOCTOSITEIIbHON paOOTHI.
8. http://djvu-inf.narod.ru/ - anekTponHas OubIHOTEKA

http://biology.ru/index.php - Caiir siBnsiercst IHTepHET — Bepcuel y4eOHOro Kypca Ha
koMnakT-aucke "Otkpeitas buonorusa".
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