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MHNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueObnomy nipeamery "buonorus" (nanee - Onoaorus) Ha ypOBHE CPEAHETO
obmiero odbpazoBanus pazpadborana Ha ocHoBe DenepanbHOTO 3aK0Ha 0T 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®Denepannm»y, ®I'OC COO, Konnenmwu mpenoaBaHus
y4eOHoro npenmMera «buOIOTHSI» U OCHOBHBIX MOJOXEHUU (heaepanpHON pabodei mporpamMmbl
BOCIUTAHMS.

Yuebubiii npeamer «bruomorus» yriyonéunoro ypoas usydenus (10—11 kiaaccer) sBisieTcs
OJTHUM M3 KOMIIOHEHTOB IpeaMeTHO obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTsy. CoriaacHo

nonoxeHusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3ydaeMble Ha YTIyOoIEHHOM
YPOBHE, SIBJISIOTCS criocoooM nuddepenuanum o0ydeHus: Ha ypOBHE CPETHETO 00IIero
o0pa3oBaHMs U MPU3BAHbl 00ECIIEUYUTh MIPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKM, CPEIHUM
o0IIMM, CpeaHUM MPOPECCHOHATBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke Bpemsi KaXAblid U3
THX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pELICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIBHBIX U PA3BUBAIOLINX 33]a4, CBSI3aHHBIX C MpodopueHTanuein
00y4aroluXxcsi U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTu HAy4HOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEAUITTHOM, SKOJIOTHEH, ICUXOJIOTHUEHN, CIIOPTOM HJIM BOCHHBIM JICJIOM.
[Tporpamma o yueOHOMY TipeameTy "buonorus" naét npeacTaBieHHe O IEeTH U 3a/1a9axX
M3ydeHHs yaeOHOTo npeaMeTa «bruoorusy Ha yriayOoaéHHOM ypOBHE, ONpeAesseT 00s3aTenbHoe

(MHBapUaHTHOE) MPEIMETHOE COJIepKaHue, €r0 CTPYKTYPHUPOBAHUE MO pa3zAesiaM U TeMaM,
pacmpeziesieHre o KiaccaMm, peKOMEHIYET MOCIe0BaTeIbHOCTh U3yYeHHs y4eOHOT0 MaTepuaa

C y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEW oOydaronuxcs. B mporpamMmMe mo OMOJIOTMH peaTn30BaH MPUHITUI

MIPEEeMCTBEHHOCTH C HM3y4YeHHEeM OWOJIOTMH Ha ypOBHE OCHOBHOIrO 001Iero oOpa3oBaHMs,
Onarosiaps ueMy poCcMaTpUBAETCs HAIIPABIEHHOCTh Ha MOCIIEAYIOIIee pa3BUTHE OHMOIOTHYECKUX
3HaHWH, OPHEHTHPOBAHHBIX Ha (OpPMUpOBaHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTUIECKOTO MBIIUICHHS, TPEICTABICHUI O 3J0POBOM 00pase KM3HHU, Ha BOCIIUTAHHE
Oepe’KHOro OTHOLICHUS K OKpY»Karolleld mpupoaHoil cpene. B mporpamme no Ononoruu Takxke
MOoKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorusi» B peanuzanuu tpedoanuit @I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U IPEAMETHBIM pe3yJbTaTaM 00ydeHus U
B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU NEATEIHLHOCTH OOYJArOIIUXCS 10
OCBOCHMIO COJIEpXKaHMUA OHMOJIOTMYEecKOoro o0pa3oBaHHMsS Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHus.

VYuebublil npeamer «buonorus» Ha ypoBHE CpefHEro oOuiero oOpa3oBaHUs 3aBepIIaeT
Oouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPHEHTHPOBAH HA PACHIMPEHHE M YIIIyOJeHHE 3HAHHMA
00yJaroIuXxcs 0 KHUBOIM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON M KJIETOUHOW OMOJIOTHH, SMOPHOJIOTUI
U OHMOJOrMH pa3BUTHs, T€HETUKH, CEJIEKLIUH, OMOTEXHOJOTMH, HSBOJIOLUOHHOTO YYEHHUS U
HKOJIOTHH.

Nzyuenne yuebHoTO npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY 00Y4YaIOLINXCS K MOCTEeYIOIEMY MOTy4eHHIO OMOIOrnYecKoro o0pa3oBaHus B By3ax
U OpraHM3alusAX CpeaHero mnpodeccruoHanbHoro obpazoBanus. OCHOBY €ro cojepiKaHus
COCTABIISIET CHUCT€Ma OHOJOTMUYECKUX 3HAHWH, IMOJYYEHHBIX NPU H3YUYEHUH OOYy4aroIIUMUCS
COOTBETCTBYIOIINX CHCTEMAaTHYECKHX pa3JeioB OHOJOTHMH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOTy4aloT pa3BuTue. Tak, paclipeHsl U yriayOaeHbl
OMOJIOTUYECKHE 3HAHUSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3Me UeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJIHUTEIBHO BKIIIOYEHBI OWOJIOTUYECKUE CBEIEHUS
MPUKJIAJHOTO M MOMCKOBOTO XapakTepa, KOTOpPble MOXKHO MCIIONb30BaTh KaK OPUEHTHUPHI IS



rocienyromiero Beioopa npodeccun. BosmokHa Takyke MHTErpanusi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOJYYEHHBIMH O0YUYaIOIUMUCS IPU U3y4eHUN QU3UKU, XUMHH,
reorpaduy U MaTeMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHoMy mpeamety "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMUOHHBIN MOAXOABl K H3y4deHHIO Ouonoruu. CoriacHO UM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJI KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3allvu,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pa3zHooOpasus
wianetl. Tak, B 10 kiacce W3y4aroTCsi OCHOBBI MOJIEKYJSIPHOW W KIJIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUH U OUOJOTMH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAaHUSA OOyJaromuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mnpu3BaH 00€CEYUTh OCBOEHUE OOYYaIOIUMUCS
OMOJIOTMYECKNX TEOpPHA ¥ 3aKOHOB, HWJICH, MPHHIMIIOB W TPABWI, JISKAINUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTUHBI MUpPA, 3HAHUW O CTPOEHHM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJAlIHUHU, OUOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHUKECHHIX, COBPEMEHHBIX HCCIIEIOBaHUSIX B OMOJIOTHH, MPUKIAJHBIX acleKTax
OMOJIOTHYEeCKUX 3HAHWH. s pa3BUTHS M MOAJEpKaHUS MHTEpeca OOYUJaIOIIMXCsl K OMOJIOTUH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COAEPKAHUU IPOrPaMMBI 110
OHMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBJICHUS U PA3BUTUSA TOM WIM WHOM
o0nacTu OHMOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUYEHBIX B PEIICHHE Ba)KHEUIIMX
OMOJIOTUYECKHUX M 3KOJOTUICCKHIX TIPOOJIEM.

Lenp u3yuenus: yuebHoro npeamera «buonorus» Ha yriayOJlI€HHOM YpOBHE — OBJIa/ICHUE
O0OyJarOMUMUCS 3HAHUSAMUA O CTPYKTYpHO-(DYHKIIMOHAILHON OPTaHU3AMH JKUBBIX CHCTEM
Pa3HOTO paHra v MpuoOpeTeHrne YMEHUN UCTIOIh30BaTh 3TU 3HAHUS B (POPMHUPOBAHUM UHTEpECA K
onpenenéHHoi obmactu MpodeccroHaNbHON NeATeNbHOCTH, CBSI3aHHOW C OMONOTHEH, WiIH K
BBIOOPY Y4EOHOTO 3aBeIeHUS ISl POJOHKEHUS OMOIOTHYECKOT0 00pa30BaHusI.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyO0J€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOIUX 3a1au:

OocBoeHHE OOYydYaloIIMMHUCA CHUCTEMbl  OWOJIOTMYECKHUX 3HaHUU: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBHIIaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHUpa; O CTPOEHUH,
MHOT'000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOMYJISIus, BUJ,
ouoreoreHo3, Ouochepa); O BBIJAIOMIMXCA OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUAX B
OnoJyoruu;

O3HAaKOMJIEHHE  OO0ydYarommxcs C  MeToJaMH  IO3HAaHUS  JKUBOM  MPHUPOABI:
HCCIIeIOBATENILCKUMH METOJaMH OMOJIOTHYECKHX HAayK (MOJICKYJISIPHON M KJIETOYHON OMOJIOTHH,
SMOPHUOIIOTUH U OMOJOTHH Pa3BUTHsI, TCHETUKU U CENEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTMM, TAJCOHTOJOTHH, OKOJIOTMH);  METOJaMH  CaMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCcieoBaHuil B jaboparopur U B mpupoje (HaOmoJaeHHe, H3MEpPEHUe,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIHHO HAaXOJUTh, aHAIU3UPOBATH WU
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MOJIb30BAThCsS OMOIOTHUECKON TEPMUHOIOTHEN 1
CHUMBOJIMKOM; YCTaHABIIUBATH CBSI3b MEXKTY PA3BUTHEM OMOJIOTHH M COITMATbHO-3KOHOMUYECKIUMHU
Y 9KOJIOTHYECKUMHU MpoOIeMaMy 4eTI0BEYE€CTBA; OLIEHUBATH MIOCTEACTBUS CBOCH JEATEILHOCTH 110
OTHOIICHHUIO K OKpPYKaIoLIeH MPUPOTHON cpele, COOCTBEHHOMY 3JI0POBBIO U 3/I0POBBIO



OKPYXAIOIIUX JIF0JIel; OOOCHOBBIBaTh W COOJIIOAATh MEPHl MPOPUIAKTHKHA HWH(PEKIIMOHHBIX
3a00J1€BaHN, TIpaBWJIa TOBEJACHUS B MPUPOJAE W obecredeHus: 0e30macHOCTH COOCTBEHHOM
KHU3HEJCATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX HPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCsl MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMU U COBPEMEHHBIMHM HCCIIEJJOBAaHHSIMH B OHOJIOTHUH,
pemaeMpIMi €10 TpoOJIeMaMH, METOJ0JIOTUEH OHOJIOrMYecKOro HCCIEeIOBAHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HCCIEAOBAHUM, pEHIeHUs OHOJOrMYEeCKHX 3a]a4, MOJEIUPOBAHUS
OHMOJIOTrMYEeCKUX 0OBEKTOB U MPOIECCOB;

BOCIUTAHHE Y O0YYarONIMXCs [IEHHOCTHOTO OTHOILIEHUS K YKUBOM MpPHUpOJIE B IEJIOM U K
OTACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B MPHUPOJE; MHTErPAllMd €CTECTBEHHO-HAYYHBIX
3HAHWM;

nproOpeTeHne 00y4arIUMUCI KOMIETEHTHOCTH B PAIlMOHATILHOM MPHUPOIONOIB30BAHUU
(cobmromeHne TpaBWII TOBENEHUS B TPHUPOJAE, OXpaHbl BUAOB, JKOCHUCTEM, Ouocdepsi),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3J0POBBS OKPY)KAIOIIMX JIIOJeH (coOIromeHus Mep
npodrIakTHKH 3a0051eBaHuH, obecreueHrne 6e30MacHOCTH KU3HEACSITEIbHOCTH B YPE3BhIYAITHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCIOIb30BaHUS OMOIOTHYECKUX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/IaHH€ YCJIOBHMM JJii OCO3HAHHOTO BHIOOpPa OOY4YaIOIIMMUCSA HMHIWBHIYaJTbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYIOMEMY NPOPecCHOHATHPHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHAMBHIYaJIbHBIMH HHTEPECAMU U MOTPEOHOCTSIMH
peruona.

OOmiee yuCIIO 4YacoB, OTBEIEHHBIX Ha M3y4YeHHE OHMOJIOTMH Ha YIIIyOJEHHOM YpOBHE
cpeanero obmero oopasosanusi, cocrapisier 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezienio),
B 11 xiracce — 102 gaca (3 gaca B Hezemio).

OT60p opranu3aIoHHbBIX (HOPM, METO/IOB U CPEJICTB 00YUEHUST OMOJIOTHH OCYIIECTBISETCS
c yuéroM cnenuuKd ero CoAep KaHHs M HaIPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
00pa30BaHMs B OpraHU3alMIX CPeIHEro NPo(ecCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBHEM TMPHU OOy4YEHHH OWOJIOTUM Ha YryONEHHOM YpOBHE SIBISIETCS
MPOBEACHUE JA0OPATOPHBIX U TpaKTHYECKUX pador. Takxke ywacTue oOydalOIMXCS B
BBITTOJIHEHUY TIPOEKTHBIX U y4eOHO-MCCIIEeI0BATENLCKUX padOT, TEMATHKA KOTOPHIX OMPeAeIseTCs
YUUTENEM Ha OCHOBE MMEIOIIUXCS MaTepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX TPUPOTHBIX
YCIIOBHH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanve MpOrpaMMbl, BBIICJIEHHOE  KVYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHO# urorosoii arrectanuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMONOTHST — KOMIUJICKCHAsT Hayka. KpaTkasi MCTOpHS pa3BUTHUS OMOJIOTHHU.
buonoruueckue Hayku U u3ydaeMble UMHU MpoOiembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MIOMCKOBBIEC HAyYHbIE UCCIIEIOBAaHUS B OUOIOTHH.

3HaueHue Ouosiorud B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI
mupa. [Ipodeccun, ceszannbie ¢ Guonorueil. 3HaueHue OMOJIIOTUU B IPAKTHUYECKOM J1EATEIHHOCTH
YeJ0BEKa: MEJIUIIMHE, CETbCKOM X035MCTBE, IPOMBILIEHHOCTH, OXPaHEe IPUPOBL.

JdemMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apsei, I'.
Mennens, B. U. Bepuanckuid, U. I1. [1aBnos, . 1. Meunukog, H. M. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykaMm», «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh U YHOPSAOYEHHOCTh
CTPYKTYpBlL,  OTKpPBITOCTb,  CAMOOpPraHHU3alus, CaMOBOCIPOMU3BEIEHUE, Pa3apakMMOCTh,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepnsiid. [Iporeccrl, mpoucxoasmire B *KUBBIX cucTeMaX. OCHOBHBIE TPH3HAKH KHUBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yvaroiniye >KUBbIe CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepeHue,
SKCIEPUMEHT, CHUCTEeMaTru3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOM UM HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mpoBepka runore3. Hymesas
runore3a. [lonsTue BEIOOPKHU U €€ AoCTOBepHOCTh. Pazopoc B Guonornueckux naHHBIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKeHUSI pe3ylbTaTOB SKCIEPHUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuier u cxembl: «OCHOBHBIE TPH3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBOMCTBA )KUBOW MaTepU», «Y POBHU OpraHU3ALMH KUBOU IPpUPOAbDy, «CTpoeHUE KUBOTHOM
KJIETKN», «TKaHU ) KUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEUECKOT0 OpraHusmay, «buoreoneHos,
«buocdepay, «MeTobl H3ydeHUs! )KUBOU TPUPOIBIY.

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE ISl POBEACHUS HAOIIOICHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «/icnonb3oBaHue pa3IMYHBIX METOJOB MPU H3YyUYEHUU >KUBBIX
CUCTEMY.

Tema 3. buoJsiorusi KieTKku



Krnerka — cTpykTypHO-(QyHKIIMOHAJIbHAS €AUHMIIA XKUBOTO. McTOpUs OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanu, M. Ilnetinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPHUH.

MeToapl MOJEKYJISAPHOM U KJIETOYHOM OHMOJOTMU: MHKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnrarTbHOe  IEHTPUPYTUPOBAHUE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yuenue @DUKCUPOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOI», « IJEKTPOHHBIA MUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPENapaThl pACTUTENIbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KJICTOK.

IIpakTnyeckas padora «3yueHue MeToI0B KIETOYHOM Ononoruu (Xxpomarorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMmudeckasi OpraHu3amnus KJIeTKH

XHUMHUUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTpaMUKpOdJIeMeHThl. Bosia u eé€ poib

KaKk pacTBOPUTENs, peareHTa, ydacTUe€ B CTPYKTYPHUPOBAHHMM KIIETKH, TEIJIOPETYJISLUH.
MunepasnbHbie BelllecTBa KJIETKH, UX Onojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KIeTKU. buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 6e1K0BOI MoseKyibl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTuyHas, yeTBepTUUHas CTPYKTyphl. Jlenaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonorndeckue Gpynkmuu 60enkoB. [Ipuonul.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJUrocaxapu sl 1 noinucaxapuasl. OOmui nian
CTpO€HUs U PU3NKO-XMMHUUYECKHE CBOMCTBA YIIeBoJ0B. bruonornueckue QyHKIMH yTiaeBOOB.

Jlumunel.  T'wapodunbHo-ruapodoOHBIe  cBoMcTBa.  Kmaccuduxamuss — nunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. buonornueckue ¢pyHkiun aununos. O0mue
CBOHCTBAa OMOJIOIMYECKMX MeMOpaH — TEKy4YecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCT.

HyxneunoBbie kucnotel. JIHK n PHK. Crpoenue HykiienHOBBIX KuciOT. HykieoTuasl.
[Mpuauun kommiementapHoctu. [IpaBuno Yapragda. Crpykrypa JHK — nBoitnas crimpais.
Mecronaxoxaenue u ouonorudeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B Mosiekyne AT®. buonornyeckue
¢byakuun  AT®. BoccraHoBneHHble TEpeHOCYMKH, WX (GYHKIUM B KIETKe. /[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMUYECKHEe M OMO(U3MYECKHE HCCIIEAOBAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMonekyn. Mooderuposanue cmpykmypol u QYHKYUl
ouomonekyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u OpeaHu4ecKutl cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [Toaunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpenenieHle XMMHYECKUX OSJIEMEHTOB B  HEXHUBOW MPHUPOJIEY,
«Pacnipenenenue XuMUYECKUX JIEMEHTOB B KUBOU MPUPOAELY.



Tabmuuer u cxemsl: «[lepuonndeckas TaOiaMIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemiectBa B cocraBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpyKTYyphl OETKOBOW MOJIEKYNbI», «CTpOeHHE MOJIEKYN YTrieBoAOB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykinenHoBbie KUCTOTBIY, «CTpoeHue MoJieKysibl ATD.

OO6opynoBaHue: XUMUYECKas IOCY/a U 000pyAOBaHUE.

JlabopaTopnasi pa6ora «O6HapykeHne OEJIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHII.

JlaGoparopHas padora «/cciegoBanne HYKJIEMHOBBIX KHUCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u pyHKIHMH KJIETKH

Tunbl kiIeTok: sykapuoTHYecKas M INpokapuoTHueckass. CTpyKTypHO-()yHKIMOHAJIbHBIE
00pa3oBaHUS KJICTKH.

CrpoeHue mpokapuoTHUECKOM KieTku. Kietounas creHka Oaktepuii U apxei.
OCoOEHHOCTH CTPOCHUS TeTepOTPOPHON M aBTOTPO(PHOI MPOKAPMOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOW KieTKH. [lmazmaruueckas meMOpaHa
(mna3manemma). CrTpykTypa IIa3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BelIECTB 4epe3
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (nuddys3us, obneryénnas audQysus), aKTHBHBIHI
(nepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lonmynponunaemocts MemOpanbl. PaGorta
HaTpUI-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (haronuro3. Jk3o1uro3. Kierounas creHka.
Crpykrypa 1 QyHKUIMHU KJIETOYHOM CTEHKH pacTeHUM, TpUOOB.

Huronna3zma. Ilutozonb. Ilutockener. JlBuxeHue nutormiazmMbl. OpraHOUAbl KIIETKU.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: sHpomIazmatuueckas cetb (DIIC), anmapar 'onbmxwy,
JM30COMBI, UX CTpoeHHe U (YHKIMU. B3anuMocBs3b OJHOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJIIpHOTO pPETUKyiyMa. Mexanusm Hanpaeénenus o6enkoé 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. [nmagkuit  (arpaHysisipHBIi)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenpHbIx KiaeTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOMAbl KIETKU: MMTOXOHAPUH, IUIaCTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuod. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMH MUTOXOHApMM M 1iactuA. IlepBUdHble, BTOPUYHBIE U CIIOXKHBIE IJIACTUABI
(hOTOCHHTE3UPYIOMINX FYKAPHUOT. XJIOPOILIACTHI, XPOMOTIIACTHI, JIEHKOIIACTHI BHICIIIUXPACTEHUH.

HememOpanHnbie opranoupl kiaeTku CTpoeHHe U (QYHKIMH HEMEMOpPAaHHBIX OpPTraHOMJIOB
KIeTku. Pubocomsl.  [lpomescymounvie  punramenmol. MUKpOPUIAMEHTBL. AKmuHnosbie
Mukpoghunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHBIX KIEMOK.
Muxkporpybouku. Knerounslii uentp. CTpoeHue U JABWKEHHE JKTYTUKOB U PECHUYEK.
MuxkpotpyOouku 1uTorasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. Momoprule 6enxu.

Snpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE M (YHKIUH.
SnepHsbiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pPacHoOOKEHUE XPOMOCOM B HHTEpP(azHOM
sanpe. Jyxpomamun u 2emepoxpomamuH. benku XpoMaTUHa — TUCTOHBL. /JJumamuka sodepHou
00010uKU 8 MUumo3ze. HoepHulii mparcnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapakTEPUCTHKA  KJIETOK  DYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SyKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOU
KIeTKN», «CTpoeHHe pacTUTEIbHON KIeTKn», «CTpoeHue MUTOXOHAPUN», «Sapo», «CtpoeHue
IIPOKAPUOTUUYECKOMN KIETKU.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENaparbl PacTUTENbHBIX, KMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi padora «l3yueHne CTpoeHUs KJIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopatopHas paGora «lccnenoBaHue miaasMoiun3a U JIEIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTnueckas padora «/3ydeHne 1BUKEHUS [IUTOIIA3Mbl B PACTUTEIJIBHBIX KIIETKaX».

Tema 6. O0MeH BelecTB U NpeBpallleHUe FJHEPIUHU B KJIeTKe

AccuMUIAIMS M JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tuibel oOMeHa BELEeCTB:
aBTOTPOGHBIN U reTepoTPOHBINA. YUacTue KUCIOpo1a B OOMEHHBIX IpoIieccax. JHEPreTHIecKoe
obecrieyenue kietku: npespamienne AT® B o0OMeHHBIX nporieccax. DepMeHTaTUBHBIA XapakTep
peakiuii kineroyHoro Meradonuzma. @epMEeHTHI, X CTPOCHHE, CBOMCTBA U MEXAHU3M JIEHCTBHUSL.
KodepmenTtsl. Otanuust GepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOpOB. belku-akTuBaTOphl U
OCIKU-UHTHOUTOPBI. 3aBHCHUMOCTHb CKOpPOCTH (EpPMEHTATUBHBIX pEAKIHA OT Pa3IUYHBIX
(hakTopoB.

[lepBuuHbIl CHHTE3 OpraHMYecKUX BelecTB B KieTke. doTocuHTe3. AHOKCUCeHHbIt U
oxcueenHvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb XjioporuiactoB B rnpouecce gorocuHre3a. CBeToBas U TEMHOBas
baspl. @omoovixanue, Cs., Ca- u CAM-munvt ghomocunmesa. IIpogyKTUBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPU(PHULIUPYIOLIHNE
OakTepuu, kene300aKkTepuu, cepodaKkTepru, BOAOPOJHbIE OaKTepuH. 3HaU€HHE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHS U MX HCIOJIb30BaHHE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO30OYIUTEIH
Oone3HeH.

AdpoOHBIE OpraHu3Mbl. DTambl JHEPreTHyeckoro oodomeHa. IloaroToBUTENbHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHNE TIIIOKO3bI.

buonoruueckoe OKuCIEHHE, MU KIETOYHOE AbIXaHHWE. Pojab MUTOXOHZpHI B Ipoleccax
Oouonorudeckoro okucienus. lluxnnueckue peaxuuu. OxuciaurenbHoe (ochopunupoBaHue.
Onepeusi membpannoeo epaouenma npomonos. Cunmez ATD: padboma npomonnoii ATD-
cunmaszvl.  llpeumymiectBa a’poOHOr0o mHyTH oOOMEHa BEIIECTB Mepel  aHa’POOHBIM.
O heKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer n cxembl: «DoTtocuHTe3», «IHEepreTHueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne hepMeHTa», «XEMOCUHTE3».

Ob6opynoBaHue: CBETOBO MUKPOCKOI, 000pyI0BaHKE JJIS1 HPUTOTOBICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIAPATOB.

JlabopaTopHas padota «/I3yueHue kaTaIuTH4ecKol aKTUBHOCTH (pepMEHTOB (Ha IpuMepe
aMMJIa3bl WM KaTanasbl)».



JlabopaTtopHas pabGora «l3ydeHue (QEepMEHTATHBHOTO pAaCIICTUICHUS TIEPOKCHIA
BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX)».

JlaGopaTopHas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JlaGopaTopnasi pa6ora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uH(GpopManusi 4 peajin3amus eé B KJeTKe

Peaknun matpuuHoro cunres3a. [IpuHOMI KOMIIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTe3a. Peammsaumsi HacneacTBeHHOW wuHGpopmanuu. ['eHeTHUecKuil KOJA, €ro CBOMCTBA.
Tpanckpunuus — marpuusbilii cuHte3 PHK. IIpuHOMNGI TpaHCKpUIIUU: KOMILIEMEHTAPHOCTb,
AHTUIIAPAIUIETIBHOCTb, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckou
knemxe. Hexooupyrowue PHK.

Tpancnanus u e€ sranbl. Yuactue TpaHcnoptHbeix PHK B OuocuuTese Oenka. YciaoBus
6uocunresa Oenka. KoaupoBanue amuHokuciot. Ponb pubocom B GnocunTese Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzalys reHomMa y IpoKapuoT U
AyKapuoT. Perynsius akTHBHOCTH F'€HOB y pokapuot. ['unoresa onepona (®. XKaxo0, K. Mano).
MonexynapHnvie mexanusmvl dKCnpeccuu 2eHog y ykapuom. Ponb xpomamuma 6 pezynsayuu
pabomol eenos. Perymsiust 0OMEHHBIX MPOIEcCOB B KieTKe. KiteTounbIil romeocTas.

Bupycsl — HexksieTouHbIe (POPMBI )KU3HH U 00IHMraTHbIe napa3utbl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, DPETPOBHPYCOB, Oaktepuodaros. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycusle 3a00neBanus 4enoBeka, UBOTHBIX, pacteHuid. CITN I, COVID-19, conmnansabie
Y MEAMIMHCKHE MTPOOIEMBI.

buoungopmamuxa: unmeepayus u anarus 6orvuux maccugos («bigdatay) cmpyxmyprvix
ouonocuyeckux oannvix. Hanomexnonozuu 6 ouonozuu u meouyune. Ilpoecpammupyemvie pynkyuu
benxos. Cnocobvl 00cmasku 1ekapcms.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBckuii.

Tabmuupr u  cxembl: «buocunTes Oenka», «['eHernmueckuit Koay», «Bupycei»,
«bakrepuoparm».

IIpakTnueckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ) Ku3HeHHbIN UK KIeTKH

Knerounsnii 1uki, ero mepuonsl u perymsmus. Muarepdaza u muto3. OcobeHHOCTH
mpoiieccoB, nmpoTrekaronux B uHTepdasze. [loaroroska kietku k aenenuro. [IpecunreTnyeckuii
(MOCTMUTOTUYECKU), CHUHTETHMYECKHH M IOCTCUHTETUYECKUN (MPEMHUTOTHUYECKHUI) MEepHO/IbI
uHTEep(ha3bl.

Marpuunsiii  cunte3  JHK —  pemmmkanus.  IlpuHnunsr  permmukanuun — JIHK:
KOMIUIEMEHTApHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENBHOCTh. MeXaHu3m
perunkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeoMepasa. XpoOMOCOMHBIN
Ha0Op KJIETKU — KapUOTHIl. JIUMIOMIHBINA M TarulOMIHBIA HAOOpBHl XpOMOCOM. [ 'oMosIOrHYHbIE
XpOoMOCcOMBI. [10J10BBIE XpPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaiuu MHUTO3a U NPOUCXONAILINE B HUX Mpolecchl. THIIbI
muto3a. Kaprnokunes u nurokunes. bruonornueckoe 3Ha4eHUE MUTO3A.

Perynsmus muroTHueckoro nukia kinetku. llporpammupyemas kierouHas rubenp —
aroInTo3.



Krnerounoe aapo, XxpoMocombl, PyHKIIMOHAIbHASA T€HOMUKA. Mexanuzmuvl nporugepayuu,
ougepenyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemkay — buounpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OKU3HEHHBIH UK KIETKH», «MuT03», «CTpOo€HHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKporpernapaThl: «MHUTO3 B KJIETKAax KOpeIIKa
JIyKay.

JlabGoparopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

JlabopaTopHnas pa6ora «HaOmoneHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoeHue u pyHKIHMU OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJOPOCIH, Ipyrue NpoTUucThl. KomoHuansHbie
OpraHU3MBI.

B3anmocBA3b yacTeld MHOTOKJIETOYHOTO Oprann3Ma. TKaHW, OpraHbl U CHCTEMbI OPTraHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpas3oBarenbHas, [OKPOBHas,
MIPOBOJIAINASL, OCHOBHAs, MexaHW4eckas. OCOOCHHOCTH CTPOCHHS, (QYHKIIMA M PACIIOJIOKCHUS
TKaHEH B OpraHax pacTeHUM.

TkaHU )KMBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENINAIIbHAS, COEIUHUTEIbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, QYHKIMI U pacloioXeHHUs] TKaHeW B opraHax
YKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opraun3mMoB. Kapkac pacrennii. CkeneTsl 0JHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIi 1 BHyTpeHHH cKeeT. CTpOCHHE U TUTIBI COSIUHEHUS KOCTEH.

JIBrokeHue oOpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: amMEOOHUJIHOE,
KT'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMU3MbI W HACTHUHU.
JIBu>KeHHe MHOTOKJIETOYHBIX JKUBOTHBIX M U€IOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBI U UX padoTa.

[Mutranue opranuszmos. [loryomieHue BoabI, YIJIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[luTaHue >KUBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIETOYHOE MHIIEBapEHHE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUIIEBApUTENbHOrO TpakTa. [IuieBapuTenbHbIe
xkenesbl. [IumeBapuTensHas cucTeMa 4eloBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Jnddy3us razos uepes
MOBEpXHOCTh KieTku. KoxkHoe apixaHue. [[pixatenbHas moBepxHOCTh. JKabepHoe U nE€rodynoe
npixaHue. JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX W YEJOBEKA. OJBOJIOLHUOHHOE YCIOXHEHUE
CTpOSHHUs JETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenmpHas cucTeMa delloBeka. MexaHu3M
BEHTHJIAIINY JIETKUX Y TITHI] ¥ MJICKOTTUTAOIINX. Perynsius nprxanus. J{prxarenbHpie 00bEMBI.

TpancnopT BeleCTB y OpPraHU3MOB. TpaHCHNOPTHBIE CHUCTEMBbl pacTteHuil. TpaHcmopt
BEILIECTB Y *KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
YKUBOTHBIX U uesoBeka. Cepiiie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus.



OBOJIOIMOHHBIE YCIIOKHEHUSI CTPOCHMS KPOBEHOCHOM CHUCTEMBI IIO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepana u e€ perysmsiusi.

Beinenenne y opraHusmoB. BeiaeneHue y pacTeHud. BelneneHue 'y KMBOTHBIX.
CoxparurenbHble Bakyoau. Opransl BelaeneHus. GunbTpanus, cekpenus 1 00paTHOE BCaCbIBaHHE
KaKk MEXaHH3Mbl paboOThl OpraHoB BblieneHUsA. CBs3b MOJOCTH Tela C KPOBEHOCHOHW U
BBIJICJINTEIIBHON CUCTEMaMH. BblleneHue y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukwm.
Crpoenue u pyHkoHUpoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YEJIOBEKA.

3ammra y opraHu3MoB. 3aluTa y OAHOKIETOUHBIX Oprann3MoB. Criopbl OaKTepuil U IIUCTHI
MpPOCTEHIINX. 3alluTa y MHOIOKJIETOUHbIX pacrteHui. Kyrukymna. CpencrtBa macCUBHOH M
XUMHYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBEI 1 MX IPOU3BOAHBIE. 3aIllUTa OpraHu3Ma
or Oone3neil. VMMMmyHHas cucrtemMa denoBeka. KIeTOYHBII W T'yMOpalbHBII HMMYHHTET.
Bpoxnéuusiii u  mpuoOpeTéHHBI  cnenuduyeckwii MMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opraHu3MoB. PoJib Bpo)kIEHHOTO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxumocTe M peryisuuMs y OpraHu3mMoB. Pa3gpakmMoCTe y OJHOKJIIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisnus y pacTeHui. POCTOBBIE BelIECTBA M HX
3Ha4YCHHUE.

HepBHas cucrema u peduexTopHas peryisuus y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta NO3BOHOYHBIX JKMBOTHBIX. Pediekc m pedruexropnas ayra. besycinoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas peryiasnuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKenmesbl
SHJAOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. /[leficTBHe TOpMOHOB. B3anmMoOCBS3b HEPBHOW M
SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cuctema.

JdemoncTpanuu

IToptper: U. I1. I1aBnos.

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOAOPOCIN»,
«baktepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
II03BOHOYHBIX JKHBOTHBIX», « BHyTpEHHEE CTPOECHHE HACEKOMBIX», «KaHM pacTeHu»,
«KopueBbie cucrembl», «Ctpoenue ctTebnss», «CTpoeHHe JHMCTOBOM IUIACTUHKNY, «TkKaHH
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTrenpHas  cucteMa», «HepBHas  cucremay, «Koxay», «MpblllleyHass  CHUCTEMay,
«BploenurenpHas cucreMa», « JHIAOKPUHHAs cUcTeMa», «CTpoeHne MbImpl», «MMMyHHUTET»,
«KumeunononoctHeie», «Cxema nUTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruips», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe A0XKAEBOrO
yepBsi», «HepBHast cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKaomuxcs», «HepBHas cuctema nrtumy, «HepBHas cuctemMa MIIEKONUTAIOLINX),
«HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIpEenaparbl OJHOKJIETOUHBIX OPraHHW3MOB,
MHKpOIpenaparsl TKaHEe, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIphl KOMHATHBIX pPAaCTeHUH, repbapun pacTeHUil pa3HbIX OT/AEIOB, BIaKHBIE MpenapaThbl
KHUBOTHBIX, CKEJIETHI TI03BOHOYHBIX, KOJJIEKIIMM OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyioBaHMe i AEMOHCTPALMU TOYBEHHOTO U BO3AYIIHOIO MUTAaHUS PACTEHUH, pacIIeTICHUs
Kpaxmasia 1 OeJKoB Mo AelcTBUEM (epMEHTOB, 000pyI0BaHUE I IEMOHCTPALUU OMBITOB IO



U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKWX, MEXaHW3Ma JbIXaTeIbHbIX JBW)KCHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «3ydyeHue TkaHel pacTeHUI».

JlaGoparopHas padora «/3yueHne TKaHel KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHNe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoYasi BEreTaTUBHOE) U MOJI0Boe. Bubl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALKUS, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuoxenue. [losnoBblie kieTku, uiaum ramersl. Meio3. Craguum Menosa.
IToBenenue xpomocom B Menose. KpoccuHrosep. buonornueckuii cMbICH Meo03a U ITOJIOBOIO
npouecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y »kuBoTHbIX. [lonoBbIe xkene3sl. OOpazoBaHue
1 pa3BUTHE MOJOBBIX KIeTOK. CiepMarorene3 u ooree3. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrusl — HayKa O Pa3BUTUU
opranusmoB. Mopghozenes — o0na u3 enasuvix npoobaem smopuonocuu. Konyenyus mopghozernos u
mooenu mopgoeenesza. Ctaaguu 3MOpHOTreHe3a )KMBOTHBIX (Ha mpuMepe Jarymku). Jpobienue.
Tuner npobnenus. /Jemepmunupogannoe u Hedepmunuposannoe opoobaenue. bnacmyna, munei
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAIOIINX. 3apOJBIIIEBbIE JTUCTKH (TacTPYIISINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOAbIIEBBIX JIMCTKOB. B3aumMHOe BiUsAHHME 4YacTeil
Pa3BUBAIOIIETOCS 3apOo/bIila (AMOpHUOHANIbHAS MHIYKIHS). 3aKjIaiKa IjIaHa CTPOCHHUS KHUBOTHOTO
KaK pe3ysbTaT UEPApXUUECKUX B3aUMOJICHCTBUM reHoB. BinusHue Ha SMOpHOHAIIBHOE pa3BUTHE
pa3auyuHbIX (PAaKTOPOB OKPY’KAIOILIEH CPEIbl.

Poct u pasButue xuBOTHbIX. [locTomMOpuoHanbHblil mepuon. [Ipsimoe u Hempsmoe
pa3ButHe. PasButne c Meramopdo30M Yy OECMO3BOHOYHBIX M MO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOIO Pa3BUTHUS, UX PACIPOCTPAHEHHUE B IPUPO/IE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl pEryasiUUU pOCTa >KUBOTHBIX M yenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M 4esioBeka. llepmojpl OHTOreHe3a 4enoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenue u pa3suthe pacrenuil. 'amerodur u cnopoput. Meiio3 B d)KU3ZHEHHOM LIUKJIE
pactenuii. O6pazoBanue crop B nmpoiiecce Meio3a. ['amerorenes y pacrenuii. OtuiooTBopeHre u
pa3BUTUE PACTUTENbHBIX OPraHu3MoB. JIBOITHOE OIJIOAOTBOPEHUE Y LBETKOBBIX PACTEHUHN.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyISIIIUU OHTOIE€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuisl u cxeMbl: «BereraTuBHOe pasMHOXKeHUEY, «TUIBI 0eCronoro pa3MHOXKEHHUS,
«Pa3MHOXEHUE XJIaMUAOMOHAJbI», «Pa3MHOXKEHHE JIBIIIEHb», «Pa3MHOXEHUE THUAPBI,
«Meno3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEpMaTO30U]Ia»,
«OCHOBHBIE CTaJIUU OHTOTEHE3a, «IIpsiMoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue mnATymKu», «JIBOMfHOE OMIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOMOJBHBIX M JIBYAOJBHBIX PACTCHUN», «KU3HEHHBIA LMK
MOPCKOU KamycTbD», «/KM3HEHHBIN UK MXay, « KU3HEHHBIN [IUKIT TaTOPOTHUKAY, «KU3HEHHBIN
LUKJ COCHBI».



OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CTIEPMaTO30M 0B,
Mozenb «L{uKn pa3BUTHSA IATYIIKHY.

JlabopaTtopnass paGora «l3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IpakTuyeckasi padora «BrlsBieHNE TPU3HAKOB CXO/ICTBA 3aPOIbIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. 'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropus craHOBIEHUS U PA3BUTHUS TCHETUKH Kak HayKu. Pabote I'. Mennens, I'. ne ®pu3a,
T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B pazButun reHetrku. Padotsl H. K. Konbiora, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOTHUYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHBbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIM NPHU3HAK, TOMO3UIOTA,
TeTePO3UroTa, YUCTasi JIMHUS, TUOpUIbI, reHotur, (eHOTun. OCHOBHBIE METOJIbI T'€HETHKH:
rUOPUA0IOTHUECKHA, TUTOJIOTHIYECKHM, MOIEKYISIPHO-TeHETUYECKHI.

JdeMoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBusnos, A. H.
benozepckuit, I'. [I. Kapneuenko, F0. A. ®unumuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopnasi padota «J/[po3oduira kak 0O0bEKT FreHETHICCKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounoru6puaHoe ckpenruBanue. [lepBolif 3akoH MeHens — 3aKoH eTnH000pa3usi THOPUI0B
nepBoro nokosjenus. [lpapuino nomuHupoBanus. Bropoii 3akon MeHnzaens — 3aKoH pacilenieHus
npu3HakoB. lluTonoruyeckne OCHOBBI MOHOTHOPHIHOTO CKpemuBaHus. [HWmore3a YUCTOTHI
ramer.

AHamusupyromee — ckpemmBaHue.  [IpomMeXyTOYHBIM ~ XapakTep  HACIEJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM TIOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJeI0OBaHMs MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUSI.

Cuemnnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HacleZ0BaHue
T€HOB, HAPYILIEHHE CLETUICHUS] MEX1y FT€HaMU. XPOMOCOMHAasi TEOPHUsI HACIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEIEICHUS MOoJa. AYyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M TE€TepOraMeTHBIM INOJI. ['€éHeTHuYeckass CTPYKTypa ITOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CLIETNIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucreMa. [lneloTponus — MHOXXECTBEHHOE JCHCTBUE TI€Ha.
MHOX€eCTBEHHBI ayuienu3M. B3anMoneicTBUEe HEAIEIbHbIX TeHOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHMM, >KMBOTHBIX M 4YEJIOBEKAa, a TaKke
(bU3HOIOTHYECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIMH. [ 'eHeTHYeckre MeXaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
['eneTnveckre acmeKThl KOHTPOJISI M M3MEHEHHUS HACJIEeICTBEHHOW WH(OpPMAIMU B MOKOJEHUSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabnuuer u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI Menaemns», «Tpetuii 3akoH Menaens,
«AHanuzupyoliee ckpeuBanuey, «HemnonHoe qomuHupoBanuey, «ClEIIEHHOE HACIeI0BaHUE
MIPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun npo3oduisn,
«Kapuorun nruisi», «MHOKECTBEHHBIN aJIeIn3M», «B3auMoaencTBue reHoB.

OO6opynoBanue: MOJENb IS JTEMOHCTPAIMH 3aKOHOB €IMHO00pa3us TMOpUIOB IEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs IPU3HAKOB, MOJENb JJI1 JEMOHCTPAallMM 3aKOHA HE3aBUCUMOTO
HACJICIOBAHUS IPU3HAKOB, MOJENb I JEMOHCTPALMU CLETUIEHHOIO HACIEA0BAaHNS MPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIipenapat: «Jpo3zodumar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

IIpakTnueckass padora «3yuyeHue pe3ynbTaTOB IUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue renoruna u cpensl npu GopmupoBaHuM ¢eHoTumna. M3MEeHUYHBOCTh
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPHU3HAKKW. BuUIbl  HW3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIICACTBEHHAs.

MonudukanronHass U3MEeHUUBOCTh. Ponb cpensl B GopMupoBaHUUd MOIUGUKALMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATIOHHONH U3MEHUUBOCTH.

['enHoTunuueckass u3MeHYMBOCTb. (CBOMCTBA T'€HOTUINMYECKOM HM3MEHUMBOCTU. Buasl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KoMOuHaTuBHAsT U3MEHUMBOCTh. MeH03 | IOJIOBOM IMPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUU F€HETHYECKOTO Pa3HO00pa3us
B MIpeJeIax OAHOTO BUA.

MyranvoHHas W3MEHYMBOCTb. Buabl MyTanuii: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallMu. SJepHblE W MHUTOIJIA3MATHUYECKUE MYTAIUU.
CoMaruueckre W TOJIOBble MyTanuH. [[pUYuHBI BO3HUKHOBEHHUS MyTanuid. MyTareHbl U UX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTALIMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HacnencTBeHHoW wusMmeHunBoctd (H.M. BaBunos). BHesnepHas W3MEHYUBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKmMopos 6 HACIe008aHUuu U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

IHoprpersr: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmuubl 1 cxembl: «Bumbl u3mMeHUHBOCTHY, «MoaudukanmoHHass W3MEHYUBOCTHY,
«KoMOuHaTHBHAS U3MEHUUBOCTHY, «Meito3», «O1ogoTBopeHuey, «I enernueckue 3a00ieBaHus
yesnoBeKay, «Buabl MyTanuin.

OGopynoBaHue: >KMBbIE WU TepOapHBIE HSK3EMIUIIPHl KOMHATHBIX DPACTCHHM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
W3MEHUYHUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALIMOHHON KPUBOMI».

IIpakTuyeckas padora «Myrauu y 1po30(uiiel (Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 14. I'eneTnka 4yenoBeka

Kapuorun denoBeka. MexnayHapoaHas Iporpamma HCCIEJOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3y4eHHUS] TEHETUKH YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHH,
MONYJIALIMOHHO-CTATUCTUYECKUI, MOJIEKYIIIpHO-TeHeTHYeCKHil. COBpEMEHHOE OIpEACIICHHUE



TE€HOTHIA: OJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMmouisro [11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOW NPeIpacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETUKH B
MPEIOTBPAICHUN W JICYCHUH TEHETHYECKHX 3a00JICBaHMM dYeloBeKa. MeIuKO-TeHETHYECKOe
KOHCYNbTHUpOBaHHE. CTBOJIOBBIEC KICTKU. [IOHATHE «T€HETHYECKOTO Irpy3a». DTUUECKUE ACTICKTHI
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (pakTOphl MOBBIIMIEHHON YYBCTBUTEIBHOCTH 4eJOBEKa K (DU3MYECKOMY U
XMMHYECKOMY 3arps3HEHHMIO OKpYXKarollen cpeabl. ['eHeTnueckas MpeapacroiaokKeHHOCTh
YeJI0BEKa K MMaTOJIOTUsIM.

JdemoHcTpauuu

Tabmuipl u cxemsl: «Kapuotun udenoBeka», «MeToJpl W3yYeHHs] TEHETUKU YEIIOBEKa,
«["eneTnueckue 3a00JICBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOMN».

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
BasuoBa o [lenTpax mpoucxoIeHUsT 1 MHOTO00pa3usi KyJbTYPHBIX pacTeHui. Ponb cenexuun
B CO3JJaHUH COPTOB PACTEHUH U TOPO/1 )KUBOTHBIX. COpT, MOPOa, IITAMM. 3aKOH TOMOJIOTHYECKUX
psAI0OB B HacleACTBeHHOM M3MeHuuBocTH H. M. BaBuioBa, ero 3HaueHue Ui CEIEKLHOHHOMN
paboTHI.

MeTtop! ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAIbHBIMH.
Dtanbl KOMOMHAIIMOHHOM cenekuuu. VMcnbitanue mpou3BoauTesne mo nmoroMctBy. Ot6op mo
TCHOTHUITY C ITOMOIIBIO OIICHKU ()EHOTHUIIA TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJEKIIMOHHOM paboTel. PammarnuoHHsiii u
XUMUYECKUM MyTareHe3 Kak MCTOYHHK MYTallMd y KYJbBTYPHBIX (DOPM OPTaHU3MOB.
Hcnonbs3oBanre reHOMHOTO peaKTHPOBaHUs U MeTOA0B pekoMOuHanTHBIX JIHK msa momydenus
HCXOIHOTO MaTepuaa JJisl CEJIEKLIHUH.

[Tonydyenune monuruionaoB. BHyTpuBuIoBas rubpuausanus. bIM3KOPOICTBEHHOE
CKpelIuBaHue, uiu HHOpuaAuHr. Hepo/icTBEeHHOE CKpeluBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuyuHbl. Vcmonp3oBaHue rerepo3uca B ceiekuuu. OtnanéHHas THOpUAM3AIMSL.
[Ipeononenne Oecrioauss MEXBUAOBBIX THOPUIOB. JIOCTHKEHUS CENEeKIUH pacTeHUuH U
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHe U M3YYCHHE T€HETHYECKHUX PECYPCOB KYIbTYPHBIX PACTEHUW M UX JTUKHUX
ponudel A cO3/IaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuiecKuUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICI0BbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs] CYUWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, Nepedosblx uoell u
NepCneKmueHbIX MexHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! u cxembl: «L{eHTpBI MPOUCXOXKIACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTHYECKHX pPSAJOB B HACJIEICTBEHHOM H3MEHUMBOCTHY», «METONbl CEeNeKInn»,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTYpHBIX PACTEHHUM U MOPOJ JOMAIIHUX
YKUBOTHBIX).



JlaGopaTopHas padora «3yuyeHue METo10B CEJIEKIIMH PACTEHUI».

IIpakTnyeckas padora «[IpuBrBKa pacTeHUID».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJNEKIMH PAacTEHUI M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOHCHBITATENbHBII y4acTOK, B TEIUIMYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHO10rUs M CHHTETHYECKAs OUOJIOTHS

OOBbeKTbl, HCIONIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE U TKAaHEBbIE KYJIbTYpBHI,
MUKpPOOPTaHHU3Mbl, HUX XapakTepucTuka. TpaauiuoHHas OuOTexXHOJOrus: XxJjeOomedeHue,
MOJTyYeHHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENE. Mukpoounonorndeckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOoTui. [Ipon3BoAcTBO Genka, aMIHOKUCIIOT U BUTAMUHOB.

Co3naHve  TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHAIIPaBICHHOTO  HM3MEHEHHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LI€JIbIO ITOJIY4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTpeyarolyecs B IpUpoae OMOCUHTETUYECKHE ITYTH.

Knerounas unxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEW pAaCTEHUHW M JKUBOTHBIX.
Kpuobanku. ComaTnueckas rubpuauzanus U comMaTuueckuid smoOpuoreHes. lMcmoiabzoBaHue
ralionJI0B B CEIEKUMUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHUE.
PexoHCTpyKLIMS SMIEKIIETOK U KIIOHUPOBaHUE )KUBOTHBIX. METO TPAHCIIAHTALIUHU SJIEP KIIETOK.
Texnonoeuu  0300posnenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHANIbHO20 — PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JHK. Coszoanue mpanceennvix opeanusmos. JlocTukeHUS W TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXXEHEpUU. OKOJIOTMUECKHEe U OITUYECKUEe MpoOIeMbl TEHHOM
HUHXEHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudposas meauuuna. [11P-nuarnocruxa.
MeTabon0oMHBIN aHaIU3, TEHOLIEHTPUYECKUI aHaJIN3 IPOTEOMa YeJIOBEKa /I OLEHKU COCTOSTHUS
€ro 3/10poBbs. Vcroabp30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
U1 pa3paboTKHU (yHAAMEHTAIBHBIX OCHOB MEAMLMHCKUX TEXHOJIOIHH, CO3AaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHHTrA U cKapoJIuHTa IJs pelIeHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIINHBI.

Coznanue BEKTOPHBIX BaKLMH C IEJbl0 O0ecrieueHuss KOMOMHUPOBAHHOM 3alIUTBI OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKIMoHUpoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMAacHbIEe 3a00€BAHUS YEIOBEKA U dKUBOTHBIX.

JdemoncTpanuu

Tabmuer  u cxembl:  «Vcrmonb30BaHWE  MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KileTouHas nuHxkeHepus», «I eHHas HHKEHEPUI».

JlaGopaTopHas padora «l/3yueHue 00bEKTOB OMOTEXHOIOTHI Y.

IIpakTHyeckast padora «lloydeHrne MOJOYHOKHCIIBIX TPOTYKTOBY.

Ikckypens «brnorexHomorus — BakHeNasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOLMOHHBIX MPeCTABIEHHH B O0HOJIOTHHI
OpomonmonHas teopus Y. [lapsuna. [Ipeanocsliky BO3SHUKHOBEHUsI JapBUHU3MA. JKU3HBb
U Hay4Has aedaresbHocTh Y. /lapBuHa.



JIBwkymue cuibl dBoionuu  BuaoB 1o Y. JlapBuHY (BBICOKAass HWHTEHCHUBHOCTH
pPa3MHOXXEHUS OpraHuW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, Oopb0a 3a CyllIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBosonuu (CTI). HelttpanbHast TEOpHst SBOIOIUU.
CoBpeMeHHas HBOJIIOLIMOHHAS OUoNorusl. 3HaueHUE 3BOJIIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. YUersepuxos, U. U. llImansraysen, /. Xonnenn, /. K. benses.

Tabmuuer u cxembl: «Cucrema xuoid npupoasl (o K. Jlunnero)», «JlecTHuma *uBbIX
cyuiects (no Jlamapky)», «Mexanusm popMupoBaHus IPUCTIOCOOICHUH Y paCTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapipyra myremectBus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«DopMbI 60pBOEI 3a cymecTBoBaHME, «[lopoasl romybei», «MHOroodbpasue KyabTypHBIX (GOpM
KarmycTbl», «[lopoapl mOMamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHHMS HOBBIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOILIEHHUS MABIKYIIUX CHI 3BOJIOUUNY», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKOM TEOpUHU IBOJIIOLIUNY.

Tema 2. MuKpo3BoOIIONNS U €€ pe3yJIbTAThI

[Tonmynsimuss kak sjneMeHTapHas eauHuna 3Bojourd. COBpEMEHHbIE METOJbl OLEHKU
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYpHI MONysiuil. Mi3smMeHeHne reHoQoHa MOMyIsAIUN KaKk
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHME. 3aKOH IeHermyeckoro pasHoBecus J[x. Xapmau, B.
BaiinGepra.

DOnemeHTapHble (aKTOpbl (ABIKYIIME CUJIbI) SBOMIONUU. MyTalMOHHBIN Mpolecc.
Komb6unatuBHas usMeHUMBOCTb. Jlpeii( reHoB — citydaliHble HeHanpaBJIeHHbIE U3MEHEHHUS YaCTOT
ajtenedt B nonymsiusax. D¢dext ocHoBarens. Iggdexm oymouiiounoeo coprviuuxa. CHudxcenue
2eHemuUYecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgexma Opetipa 2eros 6
oonvuwux u maneix nonyrayuax. Murpamuu. M3onsnmus  nmonmymsumid:  reorpaduueckast
(mpocTpaHCcTBeHHas ), Onosiornueckas (pernpoayKTHUBHAS).

EcrectBenHbIil 0TOOp — Hampapistomuid (akrop 3Bomonund. PopMbel €CTECTBEHHOTO
otOopa: JIBWXKYUIUH, CTaOMIM3UpYIOLUMi, paspbiBatoluil (au3pyntusHbli). IlomoBoi oT6op.
Bo3HMKHOBEHNE U 3BOJIIOLUS COLUATBHOIO MOBEACHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOJOLUHU. BO3HHKHOBEHHE
MIPUCIIOCO0JIEHUH y OpraHn3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumeps! npucnocoOaeHu y
OpraHM3MOB: MopQojorudyeckue, (HU3NOJOTUUECKHE, OHMOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpasoBaHue Kak pe3ynbTaT MUKPOIBOJIOLUH.
M3onmsammst — xmroueBoit  (akTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30OBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPHYECKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpunuzanus). JmuTeasHOCTh 9BOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp  3BOMIONMOHHON OHOJOrMM B  pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs
O6unopa3zHooOpazusi. MUKPOIBOMIONMS M KOIBOJIOLMS MapasUTOB M HMX XO03s5€B. MeXaHHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[optpetsr: C. C. YUerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAS U3MEHUYUBOCThY, «[loMyIsA1IMOHHAsA CTPYKTYpa BUIAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepra», «JIBWKyImme CHIIBI  DBOJIIOIHI,



«DKOJIOTHYECKasT H3OJSIIUS TOMYJISIUA  CeBaHCKOM dopenn», «l'eorpaduaeckas H3OISIHS
JMCTBEHHUIIBI CHOMPCKOIN M JMCTBEHHUIBI 1aypcKoi», «[lomyssiuoHHbIE BOJIHBI YUCIEHHOCTH
XMIIHUKOB M XKepTB», «Cxema JAEHCTBHS €CTECTBEHHOro oTOopa», «DopMbel OGopbrObI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbli MEJIAHU3MY, «Kussie HCKOIIaeMBbIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Duznonoruueckue agantanuny, «lIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTbY,
«Kputepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuUga B npupozae», «CrmocoObl
BunooOpasoBanus», «l'eorpaduueckoe BHI0O0OpazoBaHMe TPEX BUIOB  JIAHABIIICI,
«DKOJIOTUYECKOE BHUJI000pa3oBaHUE BUAOB CUHMI, «llomumiouasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKLIIMM HACEKOMBIX, Uydelna NTHIl U 3Beped C
IIPUMEpPaMHU pa3IMYHbIX MPUCIOCOOJIEHUH, Yydena NTULl U 3Bepedl pa3HbIX BUIOB, repbapuu
pacTeHuil OIM3KUX BUIOB, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpisBiieHHE U3MEHYMBOCTH Y 0COO€H OHOTO BUAAY.

JlaGopatopuas padora «lIpucmocoOiieHuss OpPraHu3MoOB M HMX OTHOCUTEIIbHAs
11e1ecO000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHUE BUOB 10 MOP(POIOrHYECKOMY KPUTEPUION.

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThl

MeTtob1 u3ydeHus Makpo3Botonuu. [lageonTonornyeckue METOAbl U3y4€HUs IBOJIIOLINH.
Ilepexoanblie GopMbl U HUIOreHETHUECKUE PSALIbI OPIaHU3MOB.

buoreorpadpuyeckue Meronapl uzydeHus sBomonuu. CpaBHeHue ¢Guopbl U (payHbl
MaTEPHUKOB M OCTPOBOB. bruoreorpaduueckre odmacti 3eMin. BHIBI-OHIEMUKA U PEITHKTHL.

OMOpHOJIOrHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKUE METO/bl HU3Yy4EHHs SBOJIOLUH.
['eHeTnyeckue MeXaHHU3Mbl IBOJIIOLMM OHTOI€HE3a M TOSBIEHUS HBOJIOLMOHHBIX HOBILIECTB.
I'oMosiornyHble ¥ aHaJIOTHMYHbIE OpraHbl. PymuMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYIISIpHO-
reHEeTHYeCKue, OMOXMMHUYECKMEe M  MaTeMaTU4ecKHMe METOAbl M3YYEHHUS  3BOJIOLMHU.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUIOTEHETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAllUU U IBOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpPHOCTHM (MpaBwia) OdBOJMOUMU. [Ipunyun  cmenvl  YHKYUIL.
Heob6patumocTs sBomtonuu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJTIOLMH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkes.

Tabnuuel u cxembl: «PUIOreHETUYECKUH PsIl JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
smepb», «Creronedans», «Punnodursr», «CemeHHbIe TAOPOTHUKMNY, «buoreorpaduueckue
30HBI 3eminmn», «Jlpeiid konTuHEHTOBY, «PenmukThl», «HawdampHbIe CcTaguu >MOpPHOHAIBHOTO
pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTh,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI dYeloBeKa W IIMMIIaH3e», «l JaBHbIE HaINpaBICHUS
ABOJIIOLIMNY, «O0I1IKe 3aKOHOMEPHOCTH 3BOIOLUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuy, MYJSDKH HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYAUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHne u pa3BUTHE JKU3HHA Ha 3emiie

Hayunble TUMOTE3bI NPOUCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHe3 U MaHCIEePMUS.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU >KU3HM (KpeauroHH3M). ['MmoTe3a MOCTOSHHOTO
camMo3apOo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu ®@. Penu, JI. Cnannannanw, JI. [lactepa.
[TpoucxoxaeHne >Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE ATanbl HEOpraHUYECKO# HBoMroNMHU. [ImanerapHas (reosoruyeckasi) IBOJIOIHS.
XuMmudeckasi 3BOJOLNS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHX.
Omnpir C. Muwmepa u I'. FOpu. O6paszoBanue nmoaumepoB u3 MoHoOMepoB. KoarepBaTHas ruroresa
A. W. Omnapuna, runore3a nepBuyHoro OynboHa JDx. XomnjaelHa, reHeTHuyeckas rumoresa [
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MemOpan
Y BO3HUKHOBEHHE MPOTOKJIETKHU.

Ucropus 3emnm u metonbl €€ wu3ydeHus. lVckomaemble OpraHMyecKHe OCTaTKH.
I'eoxponomorust u e€ wmeroabl. OrtTHocuUTeNnbHAasT W a0CONIOTHAsE  T'EOXPOHOJIOTHSI.
I'eoxpoHosornyeckast Kajaa: 0HbI, 3pbl, HEPUOADI, ATOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronus Metabonu3Ma. BosHukHOBeHHE mepBbIX dSkocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbiXx Ha 3emie coobmectB. Crpomartonutsl. [lpoxapuorsl u
3yKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HMKHOBEHHME OCHOBHBIX  TI'pYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BbICHIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTEHUH.
Boixon pactenuii Ha cymy. [losiBlieHHe CIOPOBBIX paCTEHUI U 3aBOeBaHUE UMU cylIl. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTECHHUIA.

OcCHOBHBIE 3Tambl JBOJIOIUH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THMOB. [lepBbie XxopaoBbIE
*KUBOTHbIC. JKU3HBb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[IpoucxoxacHne MICKONUTAOMMX W OTHI. [IpuHIun ximrodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3eMile 110 ApaM U NEpUoJaM: apXel, IpOTEPO30H, NaIE0301, ME3030H,
KaiiHo30M. O0I1as XxapakTeprUCTHKa KJIMMaTa ¥ reoJIoTn4eckux mpoueccos. [TosBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBHS M BIHMSHHME Ha Ta30BBbIH COCTaB
aTMoC(epBHI.

MaccoBble BBIMUPAaHHS — DKOJIOTMUECKHE KPHU3HUCHI INpouuioro. IIpuyuHbl U ciiencTBus
MaccoBbIX BbIMUpaHUN. COBPEMEHHBIH IKOJIOTHYECKUN KpH3HC, ero ocobeHHocTH. [Ipobiema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro mupa. [IpyHIMNbl Ki1accupuKau OpraHu3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuiet u cxemsl: «CxeMa ombita @. Penuy», «Cxema ombita JI. [TacTepa mo u3yueHuto
camo3apokaeHus xkusHu», «Cxema omnbita C. Muminepa, I'. FOpu», «3Ttanel HeopraHu4eckon
sBosoIMMY, «['eoxpoHosioruueckas mkanay, «HauanbHble 3Tanbl OpraHUYECKONW SBOJIIOLMN,
«Cxema 00pa3oBaHMsI SYKApHOT MyTEM CUMOUOTEeHe3ay, «CrucTtema KuBoH mpupoap», «CTpoeHne
BUpYyca», «ApoMopdosbl pacteHuit», «PuHHOPUTH), «OIHOKIETOYHBIE BOAOPOCIHY,
«MHOroknerounsle Bojgopocan», «Mxu», «lanopotHukn», «I 0JIOCEMEHHBIE PpPACTEHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApomMopdo3bl
KHUBOTHBIX», «[Ipocreiimmey, «KumeunononoctHeiey, «llnockue yepBu», «HineHucToHOrHE»,
«PwI0BIY, «3emMHOBOAHBICY, «lIpecmbikarommecs», «lItutpby, «Mnekonurarommue», «Pa3Butne
KU3HU B apXeHCKOU 3pe», «Pa3BuTHE JKU3HU B IIPOTEPO30MCKOM 3pey», «Pa3BuTue XU3HU B



MaJIE030MCKOM 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHas cUCTeMa OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapu pACTCHUN PA3IMYHBIX OTICIIOB, KOJUICKIIUM HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIHUU HIJIOKOXKHUX, CKEJEThI
[I03BOHOYHBIX JKMBOTHBIX, 4ydesla NTUL U 3BEpeHd, KOJJIEKLUUU OKAMEHEJIOCTEM, I0JIE3HBIX
HCKOIIAEMBIX, MYJISKU OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgabdopatopHasi padora «MoaenupoBanue onbiToB Musuiepa—tOpu mo
M3YYEHHUIO A0MOTeHHOTO CHHTE3a OPraHUYECKUX COCIMHEHHUI B IEPBUYHON aTMOC(epey.

JlabopaTopHasi paGora «l3ydeHMe U ONHCAaHHWE MCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHre 0COOCHHOCTEH CTPOCHHSI PAaCTCHUHN Pa3HBIX OT/ICIIOBY.

IIpakTnyeckas padora «/3ydyeHne 0cOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KHUBOTHBIX .

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPOIOreHe3

Pa3zpgensl u 3agaun antponosaorud. MeToibl aHTPONOJIOTHH.

CraHoBJIEHHE NIPEACTABICHUI O IPOUCXOXKIECHUU 4YeNOBEKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoncTBo uenoBeka € JKMBOTHbIMU. (CHCTeMaTH4eCKOe IOJIO)KEHHE  YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YeNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(HOIIOTHYECKHE,
sMOpHoOTUYecKre, (HU3UO0JIOrO-OMOXUMHUYECKHE, ToBeAeHYecKne. OTinuus dYeloBeka OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra ¥ BTOPOH CUTHAJIIbHOW CHCTEMBI.

JBroKkymiue cuibl ((hakTopsl) aHTpoIIoreHesa: OHonorndeckue, connanbabie. COOTHOIICHNE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE MOHTHUbI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH M JII0JeH. ABCTPAJIOMUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpynaa. Yenosek
MPSIMOXOJALIMI U NEepBBIA BbIXOA JroAeH 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
001K IpeOK HeaH1epTaIbCKOT0 YeIoBeKa 1 YeIoBeKa pa3yMHoro. YesloBek HeaHepTalbCKui
KaK BUJ JIIOJEH XOJIOAHOTrO Kiaumara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerruka u najieoreHoOMHKa.

DBOMIOIUS COBPEMEHHOIO uejoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIUSAX 4YEIOBEKa.
MyTanuoHHbIH mporece U noiumopdusM. [lomynaunonHble BOIHbI, Jpeii¢ reHOB, MUTpAlUs U
«3(hdexT ocHOBaTENA» B MOMYIISIIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHaTne o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUHAS (PKBAaTOpHAJIbHAS), MOHTOJIOUIHASA (a3UaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpenbl. Bausinue reorpaduueckoil cpeasl u npeiida reHoB Ha MOpQonoruo M (HU3NOIOTHIO
YelioBeKa.

MeXIUCUMIUIMHAPHBIE MeTOAbl B (U3MYecKoll (OMOJIOTMYECKOi) aHTPOIOJIOTHH.
OBOJNIOIMOHHAsA ~ AHTPOIOJIOTHST M TaJCOAHTPOINOJOTHS  YEJOBEUECKUX  MOMYJISIIHMA.
buocounanbHpie  uccienoBaHMs — MPUPOABI  uenoBeka.  MccienoBaHuME — KOIBOIOIUH
OMOJIOTMYECKOT0 U COLIMAIIBHOTO B YEIIOBEKE.

JdemMoHcTpanuu

Ioprpersr: Y. [JapsuH, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.



Tabmumer u  cxembl: «MeToasl  aHTpomonorum», «[OMOBHOW MO3T  4YEIOBEKay,
«YenoBexooOpa3Hbie 00€3bsHBDY, «CKENET YeIOBEKa U CKENleT MIMMITan3e», «PyTuMeHTsl u

aTaBU3Mbl», «JIBIDKyIIME CHUJIBI aHTPOIIOI€HE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasionurek», «HenoBek yMmenbli», «HenoBek IpAMOXOIAIuiny, «/leHUCOBCKUN YEIOBEK»
«Heanpepranbus», «KpoManboH1b», «IIpenku yenoBeka», «ITambl 3BOIIOLNUM YEJIOBEKA»,
«Pacsbl yenoBekay.

Ob6opynoBanue: MyJsHKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUalIbHOW KYJIbTYpPhI MPEIKOB
YeJoBeKa, penpoaykiuu (pororpadgumn) KapTuH ¢ MUGOIOTHISCKUMH U OMOJIEHCKIMU CIOKETaMHU
MIPOUCXOXKACHUSI YelloBeKa, (oTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIETb Yeperna 4ejJOoBeKa M yeperna IIMMIAaH3€, MOJEIb KUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENIH TOPCa MPEIKOB YEI0BEKa.

JlabopaTopHasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa,
CBSI3aHHBIX C IPSAMOXOXKACHUEM.

IIpakTHyeckast padora «/3yyeHue 3K0JI0rH4ecKux aJanTaunuii 4eJI0BeKa.

Tema 6. Ikoy10rusA — HayKa 0 B3AUMOOTHOLIEHUSIX OPTAaHM3MOB U HAIOPTraHU3MeHHBIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue U pa3zBuTHE SKojoruu B Tpyaax A. I'ymbonsara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoast skonorun. [loneBbie HaOmMOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOAHBIE U
nabopaTtopubeie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIICH Cpellbl: JIOKAIbHBIN,
PETHOHAIBHBIN U TJI00ATBHBIN.

3HauE€HHE SKOJOTMYECKUX 3HAHWM JJIA YeJlOoBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHUE Kak
OCHOBA CBsI3€M uyesoBedecTBa C MNpUpoAoi. DOpMHUPOBAaHUE DKOJOTMYECKOW KYIbTYpPBl U
9KOJIOTMYECKOI rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuisr u cxemsl: «Pa3nensl sxonorun», «MeToabl 3Ko0runy», «CxemMa MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeToJ0B SIKOJIOTMUECKHUX UCCIIEI0BAaHUI.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okosnoruyeckre (GakTopbl W 3aKOHOMEpHOCTHM ux geiictBus. Kriaccuduxarnus
9KOJIOTMUECKUX  (akTOpoB:  aOuoTHuUeckue, OHOTHYECKHe, aHTponoreHHesle.  OOuue
3aKOHOMEPHOCTH JIelcTBUS dKojoruyeckux ¢akropos. IlpaBuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepanTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaxropsl. CBeT Kak skonoruueckuil axrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTMYECKHE TPYIIbl PACTEHUH U KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaIbpHas poiib cBeTa. GoTonepruoaus3M.

Temneparypa kak skojormyeckuii (axtop. JlelicTBue TemrepaTypbl Ha OpPTraHU3MBI.
[ToliknioTepMHBIE U TOMOHOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOJIIEPKAHUIO
BogHOTO Oanmanca. Kiaccudukamuss pacteHwil 1Mo OTHOMIEHHWIO K Boje. [Ipucmocobiienus
KUBOTHBIX K HU3MEHEHHUIO BOJHOTO peXHUMa.



Cpenpl oOuTaHHs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TIyOMHHAas
MOJNOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpel OOUTaHUs
opranu3moB. [IpucrnocoOaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CpEax.

buonorudeckue putmel. BHemnue u BHyTpeHHUE pUTMBL. CYTOYHBIC W TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKHU3HH.

XKuznennsie dopmbl opranu3moB. [lonstre o xuzHeHHoit gopme. JKusHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJICTHHUE TpPAaBbI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’pOOHMOHTHL. (OcobeHHOCTH
CTpOEHUS 1 00pa3a KU3HH.

buotnueckne  daktoppl. Buapl OMOTHYECKMX  B3aMMOJICHCTBHM:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckme  B3aumojeicTBus  (TONHUYECKHE,
dopuyeckue, (abpuueckue). 3HaYCHUE OMOTUYCCKUX B3aMMOACHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoB B cpesie oOuTanus. [IpuHINTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemMoHcTpauuu

Tabnuipl 1 cxembl: «JKkonorudeckue GakTopb, «CBETOBOM CHEKTP», «IKOJOTHUECKHE
TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKPOBHEIC )KHBOTHBIC», «XO0JI0JHOKPOBHEIC
KUBOTHBICY», «DHU3MOIOTHYCCKUE AQNaNTAldU KUBOTHBIX», «Cpeipl OOWTAHHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « Kuznennsie Gopmbl pacTeHH», «Ku3HeHHbIE (OPMBI KUBOTHBIX),
«IKOocHCTEeMa MIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOTO Jiecay, «llenmu mutaHus»,
«XuuauuectBo», «llapazutuzmy», «Konkypenusny, «Cumonosy», «KKommeHcanuzm.

OGopynoBanue: TepOapuy pACTCHHH W IKUBOTHBIX, INPUCIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJOTHYCCKUX  (AKTOpPOB, TrepOapu  CBETOMIOOWBBIX, TEHETIOOWBBIX U
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIWBBICE KOMHATHBIC
pacTeHus, repbapuu U KOJUIEKIIMU TETUTONOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOHYMBBIX PACTEHU,
gyyyena MTUIl U 3Bepei, repOapuu pacTeHUil, OTHOCIIMHUXCS K rurpodutam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIIM, KOJJICKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbdapuM M  KOJUICKIIMM PAaCTEHWH W IKUBOTHBIX, OOJQJAONIMX YepTamMHu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHHM JKU3HU, repOapuul U KOJJIEKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUACTBYIOIINX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlabopaTopnasi pa6oTra «BpIsBIeHHE TPUCTIOCOOTICHNI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopnasi pabora «BpIsBIEeHHE TNPUCTIOCOOJICEHUM OPraHW3MOB K BIUSHHIO
TEeMIIePaTypPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHUW M3 pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTHYECKUE XapaKTePUCTUKH Tonyssinun. [lomymnsiusa kak OWoiIorHdecKas cucTema.
Pons HeomHOpoaHOCTH cpenbl, GU3HMYECKUX OaphbepoOB M OCOOEHHOCTEH OWOJIOTHH BHJIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIsAIil. OCHOBHBIE MTOKA3aTeIH MOMYIISAUU:
YUCJIEHHOCTb, TNIOTHOCTh, BO3PACTHAS U MIOJIOBASI CTPYKTYpPA, POKIAEMOCTh, IPUPOCT, TEMIIPOCTA,
CMEPTHOCTh, MUTPAITHSI.

DKoyornuyeckasi CTpykTypa momyisiuu. OleHKa YHCICHHOCTH Momynsnud. J(mHamuka
MOMYJISIIUK U €€ peryisnus. buotndeckuii moTeHIMan Nonynsauud. MoaenupoBaHue THHAMUKA
nomysiiuy. KpuBble pocTa YUCIEHHOCTH Momyisiiuu. KpuBble BoDKUBaHUS. Perymsius



YHCJIEHHOCTH TMOMYJALMNA: poiib (AKTOPOB, 3aBUCALUIMX U HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkonornyeckue crpateruu BuaoB (- u K-ctpaterun).

[TonsTe 00 skonorumveckod Huie Buaa. MecrooOuTanue. MHOTOMEpHas MOJETh
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Hum. [loreHunaneHas u
peain30BaHHAs HULIU.

Bun xak cuctema nomymsiuii. Apeansl BUAOB. Buabl M UX JKM3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHS W MHUIpaluid JKMBOTHBIX. buoormyeckue HWHBa3uu
YYy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaTumHCOH.

Tabmuisl 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonyasuuny, «[IpoctpancTBenHas
CTpyKTypa nonyiauun», «Bo3pactHple nupamunapl nonyiasiuun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3mMammy», «Mogjenb skojormyeckod nHumm Jx. U.
XaTYnHCOHA.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIINH >KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoineHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
ouoreHose.

Okocuctema Kak OTkpbiTasg cuctema (A. Jx. Tencinu). @OyHKIUMOHAIBHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: HPOAYILEHThl, KOHCYMEHTBI, PEeIyIleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. Aduoruueckue OJI0KH dKOocHcTeM. [I0UBBI M MBI B AKOCHCTEMAX.
KpyroBopot BemecTB 1 OTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNM 3KocucTeMbl. buoMacca u npoaykius. DKoJ0rH4eckre mupaMubl
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguuecxue nepecmpotixu. @nykmyayuu. HampaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U HX
IPUYUHBL. AHTpPONOIE€HHbIE BO3JIEHCTBMS Ha cykieccuu. KimmakcHoe —cooOImecTBo.
bropa3znoobpasue 1 MoJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCHUCTEMBL. JKOcucmembl 03€p U pek. IKocucmemvl Mopel U OKEeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpOIIOT€HHBIE  AKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuus wMexny
AQHTPOIIOT€HHBIMH U MPUPOJIHBIMU SIKOCUCTEMAMHU.

Ypboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponuzauus ropojackoi ¢Gaynsl. buonormueckoe u  XO3SHCTBEHHOE 3HAuU€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aMMOICHCTBHI OPraHU3MOB B SKOCUCTEMAX.
Ponb xackaonozo sghghexma u 6u00s-30ughuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. Y CTOMYHMBOCTH
OpraHu3MOB, TMOMYJSIIUA W HSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOINOTEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJIOSUYECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmeus. MeTol0N0Tus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIIOI€HHBIX IKOCUCTEM.



JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnm.

Tabmuie! 1 cxembl: «CTpyKTypa OMOIIEH03a», « DKOCHUCTEMA MHUPOKOJIUCTBEHHOTO JIecay,
«JKOocucTeEMa XBOMHOro Jeca», «DyHKIHMOHAIbHBIE IPYHIbBI OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemectB B 3Kkocucteme», «llemm mnuTaHus (mactOuiHAas, JETPUTHAs),
«QKoJIOTUYECKasi MUPaMUa Ynucen», «IKoJorudyeckas nupamuga OuomMaccoly, «IKOJIOruyecKas
nupamua suepruny», «O6pazosanue 6onotay, «llepBuunas cykueccus», «Boccranopnenue neca
IocJie moXapa», «KocrucreMa o3epa», «ArpoueHo3», «KpyroBoport BELIECTB U IOTOK SHEPTUU B
arporeHose», «IIpumepsl ypoosIKOCHCTEM.

O6opynoBanue: repbapuu pacTeHUN, KOJJICKIIMM HACEKOMBIX, dydesia NTHIl U 3Bepeil,
repOapu KyJlbTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypO0o3KOCHCTEMBI».

JlabopaTopnas padora «/3ydyenue pasHo0Opa3us METKUX MMOYBEHHBIX YJICHHUCTOHOTUX B
Pa3HBIX 3KOCHCTEMAX ).

IKCKypeus «IKCKypcHsl B TUIIMYHBIA OuoreoueHos (B AyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJIbHBIN MM TOMMEHHBIH JIyT, 03epo, 00I0TO)».

IKCKypeust «IKCKypCUs B arpO3KOCHCTEMY (Ha MOJI€ WIH B TETUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiod6aabHasi IKOCHCTEMA

buocdepa — oOmennanerapras obojouka 3eMiu, /i€ CYIIECTBYET WIIU CYyIIEeCTBOBajia
*u3Hb. PazButue npencraBienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CcyIecTBOBaHUsl Onocdepbl. OcoOeHHOCTH OMOC(EpPhl KaK TII00ATBHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel BemectB U
OMOreoXMMHYECKHUe IUKIBI (Yriiepo/a, a30Ta). PUTMHUHOCTS siBIeHU B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsTue o Onome. OcCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, YCTbIHU, TPOIHYECKHE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U )KUBOTHBIN Mup 6MoMOB cymn.CTpyKkTypa U (QyHKIHS
KHBBIX CHCTEM, OIIEHKA UX PECYpCHOI0 MOTEHIMaIa U OMOCHEPHBIX (PYHKIIHIMA.

JdemoncTpanuu

IToptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuuer u cxemsl: «I'eocdepsr 3emnu», «Kpyropopot azora B npupone», «Kpyropopor
yriaeposaa B npupoae», «KpyroBopor kuciopoaa B nmpupojae», «KpyroBopor Bojabl B IPUPOIEY,
«OcHoBHBIE OMOMBI cyminy, «KinMmarnyeckue nosica 3emnny, «T'yaapay, «Taiiray, «CMenianHbii
necy, «llIupokonucTBeHHsblN aecy, «Crenby», «CaBanHa», «IlycteiHay, « Tponnueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKoornyeckue KpHU3UChl M WX MpUuYUHBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa BO3yXa. 3arpsi3HEHUE BOAHOMU cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHe KiinMara.

AHTpONIOreHHOE BO3/IEHCTBUE HAa PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOro Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl npupoisl. Kpachele kuuru. Oco0o
oxpansiemble npupoHbie Tepputopun (OOIIT). boTannueckue caabl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE IPUHILIMIIBI YCTOMYNBOTO Pa3BUTHUS YEJIOBEUECTBA U NMpUPOAbl. PanmoHanbHOE
IPUPOJIONIONB30BaHUE M COXpaHEHHE OMOJIOrHYeckoro pasHoobOpasusi 3emun. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3HcOoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Huca
U €r0 BEPOSTHBIE TIOCIEICTBHUS.



Pa3BuTHe METONOB MOHMTOPMHIAa pAa3BUTUS ONACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemnvle uccnedosanusi nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCNoCOOHOU
sHepeemuxe. buonocuueckoe paznoobpasue u buopecypcvl. Hayuonanvnvie ungopmayuontole
cucmemsl, obecneuusaowjue OOCMyn K UHGOpMaAyuu nO COCMOSAHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy S3Kocucmem u cnocov6os 60pboblL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemHbIX 3KOCUCmEM.

JdemMoHcTpanuu

Tabmuplt u  cxembl: «3arpsisHeHHE aTMmocepbl», «3arps3HeHHEe TUApPocepbI»,
«3arpsizHeHue nouBkl», «IlapaukoBsii 3 dekT», «Ocobo oXpaHseMble TPUPOTHBIC TEPPUTOPUNY,
«Mopenu yrpaBisieMOro MUpa.

Ob6opynoBanue: Gororpaduu OXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'TA
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBimuBaeT TpPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyJaronuMUCS
MIPOrpaMM CPETHETO O0IIero 00pa30BaHUs: JIMYHOCTHBIC, METANPEAMETHBIE H IPEAMETHEIE.

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMMBI MO OMOJIOTHUU BBIICICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUUMHCS  POCCHICKONW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAeNICHUIO,
Haluyue momusayuu K OOYYEHHIO OHMOJIOTUH, UeleHanpasieHHoe passumue BHYTPEHHUX
yOeXICHHI JIMYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M UCTOPUYECKHUX TPAJAUIIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMM, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnOCcobHOCMU CMAUMb TIETH U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHSI TIPOTPAMMBI TIO OHMOJIOTUU JTOCTUTAIOTCS B CJMHCTBE
y4eOHOW M BOCIHTATEIbHON AEATEIbHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMU POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUECKUMU M AYXOBHO-HPABCTBEHHBIMH I[EHHOCTSMU, MPUHSATHIMU B
o0miecTBe TpaBHJIaMH W HOPMAaMH TIOBEICHHUS W CIIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PAa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MMATPHOTU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TPyAa U CTaplieMy MOKOJCHHIO, B3aUMHOTO
YBOXKEHUSA, OEpPEe)KHOr0  OTHOIICHHWS K  KyJIbTYpHOMY  HAclIeIUI0 U  TPaTUIUIM
MHOTOHAllMOHAJIBHOTO Hapozaa Poccuiickoi denepanun, NPUPOAE U OKPYKAIOUIEH Cpee.

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHHS YIeOHOTO mpeaMera «BHoIorus» MOIKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCsl PyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpHEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOKICHUH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IICHHOCTSIM  POCCHUCKOTO  OOIIeCTBa,
paciMpeHue >KU3HCHHOTO OIBITa M OIBITAa JEATSIILHOCTH B TPOIECCEe Peal3allii OCHOBHBIX
HaIpaBJIeHUH BOCIUTATEIBHOMN JI€ATeTbHOCTH, B TOM YHCIIE B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OO0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOT0 00IECTBa;

OCO3HAHWE CBOWX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, YBa)KCHHE 3aKOHA W
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPU CO3/aHUU YIEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U TT03HABATENIbHBIX 33]1a4, BBIMTOTHECHHH OMOJIOTHISCKUX SKCIICPUMEHTOR;

CIIOCOOHOCTh ~ OTPECNSITh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHWIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH e€;

YMEHHE YUYUTHIBATH B CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOCXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH U COIUATBHBIM
TOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIPOILIECCE COBMECTHOTO BBINOJIHEHUS YYEOHBIX,
MO3HABATENbHBIX U HCCIENOBATENbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHS K MHEHHIO
OINIIOHEHTOB TP 00CYKICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM 1E€ATEIbHOCTH;



2) NIATPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTb POCCUHCKON IPaKIaHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAXKCHHS K
CBOEMY HApoAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoamHOI, ropocTu 3a CBOMl Kpail, CBOIO
Ponuny, cBoOM A3BIK M KYJBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACJIEINUIO U MAMSITHUKAM IPUPOJIbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCUMCKUX YYEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAUYeHUs OHOJOTMM B MO3HAHMM 3aKOHOB MPUPOABI, B JKH3HU YEJIOBEKa U
COBPEMEHHOI'0 00IECTBA;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CITYKCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynap0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapoza;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT0 MIOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIHIO U PUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYACH HA
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIJ[a B TOCTPOCHHUE YCTOMYHMBOTO OYAyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3AaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
NPUHATUSA HEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBUM € TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHU;

MMOHMMAaHHKE YMOLIMOHAJIBHOT'O BO3/IEUCTBUS )KMBOU MPUPOJIbI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (OPMHUPOBAHMA  KYJbTYPbl  3/10POBbSI M
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MOHMMAaHKUE W peau3allus 30pOBOro U 0e30macHoro odpasza KHU3HU (30pOBOE MHUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX TPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (u3UYEeCKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [[EHHOCTH TPaBWJI WHAUBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOCH;

OCO3HAHUE TOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJIEHUS aKOTOJIA,
HapKOTHUKOB, KYpeHUsI);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHNE IIEHHOCTH MacTePCTBa, TPYI0TIOOHE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBLHON HAIPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH K CAMOCTOSITEIIbHO BBITIONHATH TAKYIO €S TEILHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodecCHOHATBLHON AeITeThHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHIKEHUH BCEH
KU3HH;

7) 3K0JIOTHYeCKOro BOCITUTAHMA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUECKOW KYJIbTYphl: MPHOOpPETEHHE OINbITa IUIAHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IIOCIEICTBUI [l OKpYXKArOIEeH Cpeabl;

OCO3HAHME TJIO0ATBHOTO XapaKTepa HKOJOTHYECKUX NpoOJIeM M IMyTed HX pelIeHHS;

CIOCOOHOCTh UCHOJIB30BATh MPUOOpPETaeMble IPU U3yYEHUN OMOJIOTUU 3HAHUSA U YMEHUS
IPU PEUICHUU TNPOoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPHPOJOIOIB30BaHUEM (COOIIOACHNE
IIpaBWJI NOBEJIEHUS B NPUPOJE, HAIPABIECHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JIEHCTBUH, MPHUHOCSIIIUX BpEA OKpYXarolled HpUPOJHOH cpere,
yYMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATD UX;

HQJINYME PA3BUTOTO SKOJIOTMYECKOIO MBIIIICHUS, 3KOJOIMYECKOW KYJbTYpPbI, OIbITa
NESATEIbHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBAaTbCS HMHU B
[I03HABATEIbHONM, KOMMYHMKaTUBHOW M COLIMAJIBHOM NPAKTHKE, T'OTOBHOCTUM K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOIMYECKON HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJNOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPILLIECHCTBOBAHHE A3BIKOBOW W UUTATENIBCKOW KyJIbTYphl KaK CPE/ICTBA B3aUMOJCHCTBUSA
MEX1y JI0bMH U MIO3HAHUS MUDA;

MOHMMaHue cnenu(uku OMONOrMM KaK HayKH, OCO3HaHHsS €€ posrd B (OPMHUPOBAHHUU
palMOHAIBHOI'O HAyYHOI'O MBIIIJIEHUS, CO3aHNUHU LIEJIOCTHOTO MIPECTABICHHs 00 OKpYKarolLieM
MHUpE KaK O €IUHCTBE MpPUPOJbI, 4YEJIOBEKa M O0OLIecTBa, B IO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEN U peleHNH MpoOIeM COXpaHEHHs PUPOTHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAUMMOCTHU OHMOJIOTHM JUIsl COBPEMEHHOM HUBUIM3AIUHN: 00ecTIeueHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBa, MOUCKA MyTell BBIXOAA U3 TTI0OAIBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIUOHAIIBHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHUM B IEJSAX MOBBINICHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHOHAIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMOii IpH U3y4eHUH OUOJIOTHY;

MMOHMMAaHHUE CYIIHOCTH METOAOB II03HAHUS, HUCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAaHUS [Js aHajdu3a M OOBSCHEHUS SIBICHUU
OKpY’KaloIIero MHpa M HPOMCXOJAMIMX B HEM H3MEHEHHH, yMeHHE JenaTh 00O0CHOBaHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (PAKTOB W HMMEIOUIUXCSA JAaHHBIX C IEJIbI0 TOJIy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HAaHHE LIEHHOCTH HAyYHOW IESITEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUI0 U CcaMOOOpa3oBaHHIO, K
aKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH MO OWOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI



MeramnpeaMeTHble pe3ysbTaThl OCBOEHUs ydeOHOro mnpeamera «buosiorus» BKIIOYAIOT:
3HauMMble Ui (QOPMHUPOBAHHUS MHPOBO33PEHHUS  OOYYAIOLIMXCA  MEKAMCLUUIUIMHAPHBIE
(MexnpeaMeTHbIC) 00IIEHAYYHBIE TOHATHUS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOW KaPTHHBI MUPa
U cnenu@uKy METOJI0B IMO3HAHUS, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4yHbI ()aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIe0BAaHUE, HAOIIOACHUE, U3MEpPEHME, SKCIEPUMEHT M Jpyrue); YHUBEpCaJlbHbIE
yueOHbIe NeiicTBUs (IIO3HABaTENIbHBIC, KOMMYHHKATUBHbIC, PETYISTHBHBIC), 00ECIIeUYNBAIOIINE
(dhopMupoBanre (QYHKIHOHATHHONW TPAMOTHOCTH M COIMAIBHONH KOMITETEHIIMH OOy4YarOlIUXCs;
CIIOCOOHOCTh 0o0y4aromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAaHUS M YHUBEpCalbHble YydeOHbIE JEHCTBHS B IO3HABATENbHOM U
COLMAJIbHOW IIPAKTHUKE.

B pesynprare mn3ydyeHus OMONOTMHM Ha YpPOBHE CpeIHEro obmero oOpa3oBaHUs Yy
oOyuatomierocsi Oynyr chopMupoBaHBI MO3HABATEIbHBIC YHHUBEPCAIBLHBIC y4eOHBIC JEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHbIC Y4eOHBIC JCUCTBHS, pETYISTHBHBIE YHUBEPCAIbHbIC
y4ueOHbIe efCTBUS, COBMECTHAsS JESITEIbHOCTD.

MeramnpeaMeTHbIe pe3ysibTaThl OCBOEHHsI IPOTrpaMMBbl CpeiHEro oOuiero odpazoBaHMs
JIOJKHBI OTPaKaTh:

OsJ1ajleHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MIO3HABATEIbHBIMHU 1€ CTBUAMU:

1) 6a3oBble JIOrMYeCKHe IeHCTBHSL:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MpPOBaTh IMpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJIb30BATh IPH OCBOCHUM 3HAHUH NPUEMBI JIOTHYECKOT0 MBIIIUIEHUS (aHAIN3a, CUHTE3a,
CpaBHEHHU, KJacCU(pUKaluu, OOOOUIEHMSI), PACKpPbIBaThb CMBICI OHOJOTUYECKUX MOHITHI
(BBLAETIATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATD CBSA3H C IPYTUMHU HOHATHAMM);

OIpeNIeNIATh LENN JAEATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HX JOCTHIKCHMS,
COOTHOCHUTB PE3YyJIbTaThl AESITEILHOCTU C TIOCTABJICHHBIMU IIENIIMU;

HCIOJIb30BaTh OMOJOTHYECKUE MOHATHS s OObSICHEHHsS (PAKTOB U SBJICHHUM >KUBOM
HIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKJCHUS (MHAYKTHBHBIE, IeTYKTUBHbIE, IO AHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOUEHNUS;

NPUMEHATh CXEMHO-MOJIENIbHbBIE CPEJCTBA AJIS MPEICTaBICHUS CYILECTBEHHBIX CBs3eH U
OTHOLICHUH B M3Y4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TaKkKe MPOTHBOPEUYHMI pazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YUETOM aHaIN3a UMEIOIIUXCSl MaTepruaibHbIX
U HeMaTepualbHbIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JIESTEIHHOCTb, OLEHHBATH COOTBETCTBHUE PE3YJbTATOB IIEIISM,
OLICHUBATh PUCKH MOCIEICTBUN AESITETbHOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSX pEAlTbHOIO, BUPTYIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHUE TIPU PEILICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIa/IETh HaBBIKAMH Yy4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM NesATENIbHOCTH, HaBbIKAMHU
paspelieHus mpodieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IMOMCKY METOJIOB
peleHHsI MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh Pa3jMYHbIEe BUIBl JEATEIBHOCTH MO MOJTYYEHHIO HOBOIO 3HAHHS, €ro
UHTEpIpEeTaINH, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYaIUSX, B TOM 4YHCIE MpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(¢bopMUpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOIOTHEH, KIOYEBbIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 3a7aud B OOPa30BAaTENbHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIICICTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajlady, BbIIBUraTh
TUIOTE3Y €€ pellleHus, HAXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
IapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUYECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

NaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATb IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIATH II€JICHANIPABICHHBIN MMOUCK TMEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poecCHOHATLHYIO Cpey;

YMETb NEPEHOCUTh 3HAaHUS B  [I03HABATEIBHYIO M  IPAKTHUYECKYIO  00JacTH
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX 001acTel;

BBIBUTATh HOBBIE WJEH, MpelsiaraTb OPUTHHAIbHBIE TOJIXOJbl U pPEIICHUs, CTaBUTh
poOJIeMBI U 3aJ1a4H, JOIYCKAOIIMe albTepPHATUBHBIC PELICHUS.

3) pa6ora c undopmamueii:

OpPUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HH(OpMamuu (TekcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOIOTMYECKUX CIOBApsSIX U CIPABOUYHUKAX, KOMIIBIOTEPHBIX
0asax maHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HMH(OPMALMIO PA3IMYHBIX BUAOB M (opm
MIpe/ICTaBICHMS], KPUTUYECKHU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3alMpOoChl UM MNPUMEHATH pa3IM4YHbIE METOJbl INPH IOHCKE M OTOOpe
Oounosornueckoi nHpopmalmu, HeoOX0AUMOM JIJIsl BBIMOJTHEHHUS YI€OHBIX 3a/1a4;

MpUOOpPETaTh OMBIT MCIOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpPEACTaBICHHUS OHOJIOTHYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpaMmmbl, TaOIHUIbI, PUCYHKH U JIPYTroe);

WCIIOb30BaTh HAYYHBIA S3BIK B KAaueCTBE CpEACTBA MpU padboTe C OHUOIOTHYECKOM
nH(popMalven: NPUMEHATh XUMHUYECKHUe, (PU3NUYECKHe M MaTeMaTUYeCKHWe 3HaKh U CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, WCIHOJb30BaThb U IPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH;

BJIaJIETh HABbIKAMHU DAcClO3HABaHMUS U 3allUThl MHGOpManuu, HWHPOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUAMM:

1) obmenue:

OCYILECTBISATH KOMMYHHKAIIUU BO BceX cepax >KU3HU, aKTUBHO y4acTBOBAaThb B JTUAJIOTe
WM TUCKYCCHM MO CYILIECTBY 00CYXk/JaeMoil TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBAThH
CYXJEHHs] OTHOCHUTENIbHO BBINIOJHEHHUS IpeajaraeMoil 3agaud, YYUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTUX YYACTHUKOB TUAJIOTA WIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHHs, MOHMMAaTh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYyaIlUil, YMETh CMATYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CIOCO0aMM OOILEHUS M B3aMMOJAEHCTBHS, MOHUMATh HaMEpEHUs
ApYTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M HUCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIMBHUAYaJIbHOH pabOThl MpHU
peleHr OMoIoruyeckol npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS I'PYIIOBBIX
(dbopM B3aMOAEHCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JCSITEIBHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHMM
YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJ[a U KAXKAOI0 yYaCTHMKA KOMaH[bl B OOIIMIA pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh UACU C IIO3ULIMHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3JIMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

OgyajeHne yHHBEPCAJIbLHBIMHU PEryJIATHBHBIMH JeHCTBUSIMH:

1) camoopranu3anms:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUS JUISl BBIABICHHS MNpoOJEeM W MX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOILHKX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESATEIbHOCTh, BBIBIATH HPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa3oBaTENbHON JEATENBHOCTH MU
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacipsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM IPYAULIMU B Pa3HbIX 00JaCTIX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HAaBBIKAMH MTO3HABATENIbHOM peduIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX AEUCTBUN U
MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIB30BAaTh MPUEMBI pediexcun
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PeIIeHMS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS 10 UX CHHUYKEHHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI APYTUX NIPU aHATIU3€ PE3YIbTATOB JAESITEIbHOCTH;



3) npuHsiTHE ce0s1 U IPYTrux:

MIPUHUMATD ce0sl, MOHMUMasi CBOM HETOCTATKH U JJOCTOUHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB ACSTEIbHOCTH;
MIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU JIPYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha oOecreueHne mpoduIbHOTO O0ydYeHHsI 00YyJIaroITUXCs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OM0JI0ruy HayqyHble 3HAHUS, YMEHHSI U CITOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U NMPeoOpa30BaHUIO 3HAHUM, BHUIIBI ESTEILHOCTH IO
[IOJyYEHHUIO HOBBIX 3HAHUM M MX NMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX, a TaKK€ B PeaJbHBIX
KU3HEHHBIX cuTyalusx. [IlpeamerHbie pe3ynbTaThl IPEACTABICHbI 10 TOaM U3Y4EHUS.

[IpenmerHsble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce nomxHbI
OTpaxkaTb:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe U POJIM OUOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBaHUH €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI M PEIICHUT
poOJIeM PalMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKIIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHME CUCTEMOM OMOJOrMYeCKMX 3HAHMH, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJIOTUYECKHE TEPMHHBI W TOHSTHA (OKU3HB, KJETKa, OpPraHu3M, MeTa0oJM3M, TOMEeocCTas,
CaMOpETryJILts, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornyeckue Teopun (kierouHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHsi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKIEHUS KYJIbTYpHBIX PAacTEHUI), 3aKOHBI (€AUHOOOpa3Hsi MOTOMKOB
MIEpPBOTO MOKOJIEHUS, PACUIEINIEHHUS, YUCTOThHI TaMeT, HE3aBUCUMOr0 HacjienoBanus I'. Mengens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHOM wu3MmeHunBoct H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O IO3HAHUS, UCIOJIB3YEMBIX B OMOJOTHYECKHX
HCCIIEIOBaHUX KUBBIX 00BEKTOB (ONMCaHKE, U3MEPEHHE, Ha0II0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U JYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucie OakTepuid, rpuOOB, pacTeHU,
KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PacTEHMM, KUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACSATENIbHOCTH, POTEKAIOIIUX B OPraHU3Max paCTeHUI, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (MEeTab0IN3M), IPEBPAIIEHUS SDHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO03a, Meii03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3ahMOJCIHCTBHS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OPraHOMJAaMHU KJIETKH M UX (QYHKIHSIMH,
CTpPOEHHEM KJIETOK pa3HbIX TKaHeW U MX PyHKUUSIMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTraHOB y
pacTeHuil, JKMBOTHBIX M 4YeloBeKa M HUX (QYHKUUSAMH, MEXIY CHUCTEMaMH OpPraHOB U HUX
GyHKIMAMHU, MEXIy STanaMu oOMEeHa BEIIeCTB, 3TalaMH KIETOYHOTO IMKJIA M >KU3HEHHBIX
LIMKJIOB OPTraHU3MOB, 3TallaMU SMOPHOHAIEHOTO PA3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM
1 (hakTOpaMu cpebl OOUTAHUS;



YMEHHUE BBISABIATH OTJIMYMUTENbHbIE NPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTCHHH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIsl 0Ka3aTelbCTBA POICTBA OPraHU3MOB PA3HBIX CUCTEMAaTHUYECKUX TPYIIII;

yMEHHE petatb OMOJIOTHYEeCKUE 3a/1a4H1, BBISBISATh IPUIMHHO-CIICICTBEHHBIC CBSI3U MEXKTY
UCCIIEYeMbIMH OMOJIOIMYECKHMMHU TPOLIECCAMH M SIBJICHUSIMH, JeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBAHUU MOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH J1a0OpAaTOPHbIE U IPAaKTUYECKHE PabOThl, cOONIOaTh MpaBwiia IpU
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUraTh TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCEI0BaHNS, AaHATU3HPOBATH MOIYYEHHBIC PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIIENOBATEIbCKOW paboTe 1Mo OHOIOIHH, HKOJOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOJWYHO IPEACTABIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OLICHUBATh 3THUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B 00J1aCTH OMOJIOTHH
U MEIUIMHBI (KJIOHHPOBaHHE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIIPABICHHOE W3MEHEHUE
I€HOMa U CO3/JaHHE TPAHCTEHHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp OyayIiel mpodeccnoHaIbHON IeATEIEHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SHCTBA, MUIIECBOM
IIPOMBIIIJIEHHOCTH, YIIIyOJISTh [103HABaTEIbHbII HHTEPEC, HAaIPaBJICHHBIA HAa OCO3HAHHBII BHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoAoKEHHE OMOIOTHYECKOro 00pa3oBaHus B OpraHU3alusix
cpenHero npo(ecCHOHaTbHOTO U BHICIIETO 00pa30BaHUsI.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buosorus» B 11 knacce nomxHbl
OTpaXkaTb:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELIEHUU SKOJIOTMYECKUX MPOOJEM YelOBEYEeCTBa, a TAK)KE B PELICHUH BOIPOCOB
palMoOHaIBHOTO MPUPOIONOIB30BaHUsA, U B (JOPMHUPOBAHUY IEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHWUW, KOTOpasl BKIIIOUAET ONpPENENIECHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJIAralONIMX OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormdeckue TeopuH (dBosrouuoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomoonuu), ydeHus (A. H. CeBepuoBa — 0 myTsAX U HamlpaBlIEHUSX
sBomtoniun, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro papHoBecus Jx. Xapan
u B. Baiiabepra, 3apoasimeBoro cxoactea K. M. bapa), mpasuna (munumyma 0. JIubuxa,
HKOJIOTUYECKOM MUpaMUIbl SHEPTuH), runoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yYMEHHE BJaJeTh OCHOBHBIMH METOJIaMHU HAy4YHOIO IIO3HAHUS, HCIOJIb3YEMBIMU B
OMOJOTMYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (ONMUCaHUE, U3MEpEHHeE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHBbIE MPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMs, BIUSHUS ABWKYIIUX CHJ HBOJIOIUU
Ha TreHO(OH]I MOMYJISALUH, MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHusl, YepeToBaHUs
HampaBJIeHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX;



YMEHHE YCTaHaBIUBATh B3aUMOCBSI3U MEX/1y ITPOLIECCaMH SBOJIIOIMH, ABHKYILIUMU CUIIAMU
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3JIMYHBIX OSKOCHUCTEM U TPUCIOCOONICHUAMU K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene obutaHus, aOMOTMYECKHX M OMOTHMYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EU
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIIOTC€HHBIX U3MEHEHHH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl J0Ka3aTeJIbCTBA POJACTBA OPIaHU3MOB pAa3HBIX CUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHMs, €AMHCTBA YEJIOBEYECKHX pPacC, HEOOXOIUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHE petaTb OMOJIOTHUYECKUE 3a/1a4H1, BBISBISATh IPUIMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIEyeMbIMU OMOJIOTUYECKMMU TPOLIECCAMU U SIBJICHUSIMH, JI€J1aTh BBIBOJbI M MPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HMX HKCICPUMEHTAIBHBIMU CpPEJICTBAMH,
(bopMyIHpys 1EeNb UCCIEIOBAaHNS, AaHATH3UPOBATH TIOJTYYEHHBIC PE3YJIbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe Mo OWOJIOTHH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJUYHO IPEICTABIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIMSIX;

YMEHHME OIICHMBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUHM >KU3HM, YENOBeKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0ax MpeIOTBpaIleHHs TI00aTbHBIX
M3MEHEeHUH B 6uocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OyayIIeH mpodheccuoHaIbHOM 1eITeTbHOCTH B
o0acT OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHMUS, MEIULIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITBCKOTO XO34HUCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIIyOIATh O3HABATENbHBIH
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOQPECCHH U TTPOIOKEHHE
Ouosoruuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CPEIHEro Mpo(EecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue pa3eoB H TeM MPOrpaMMbl Bcero | KonTpoabHbie Tpaxririeciue (wipposrie)
n/n padoTsI oGpa3oBaTe/bHbIE
padoThI
pecypchl

1 buonorus kak Hayka

2 JKuBble cucTemMbl U UX U3yYEHUE 2 1

3 Buonorus kietku 2

4 XuMHYecKasi OpraHu3anusi KIeTKU 10 2

5) Crpoenne u QyHKIIMH KIETKH 8

6 OOMeH BelecTB U MPEBPAIllCHUE SHEPTUU B KIIETKE 9 4

7 HacnenctBennas ungopmarus u peanusanus e€ B KIeTKe

8 JKu3HEHHBIN UK KISTKU 6 1

9 Crpoenue 1 QyHKIIMM OPraHU3MOB 17

10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8

1 I'eneTnka — HayKa 0 HACIIEACTBEHHOCTH W M3MEHUYMBOCTH 5 1

OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2

13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 2

14 I'enernka yenoseka 3 1

15 Cenexnust OpraHu3MOB 4 3

16 buotexHonorus u cunTeTn4eckast Onoyorus 4 1

17 PeszepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 2 29




TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHbIE
Ne n/m HanmeHnoBaHue pa3/ie/ioB U TeM MPOrPaMMbl KOHTpO/IbHBIE IIpakTHYecKue (undposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypebr
1 3apox/ieHUe U Pa3BUTHE IBOJIOIIMOHHBIX 4
Mpe/ICTaBICHUN B OMOJIOTUU
2 MukposBOIIONHS U €€ pe3ylbTaThl 14 2
3 MaxkposBoonus u e€ pe3ylbTaThl 6 1
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5} [IpoucxoxaeHne yeI0BeKa — aHTPOIIOTEHE3 10 1
DKOJoTusl — HayKa O B3aUMOOTHOIICHUSX
6 OpPTraHU3MOB M Ha/IOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karolllel cpenou
Opranu3Mebl ¥ cpesia OOUTaHus 9 15
DKOJIOTHS BUIOB ¥ TIOIYJISIIIHIA 9 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHNUYECKUE CUCTEMBI 12 1 0.5
10 buocdepa — riobanbHas sxocucTemMa
11 YenoBek 1 OKpyXkarolas cpesa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 7.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBO 4acoB
Ne Tlata DJIeKTPOHHbIEe IM(POBbIE
n/n Tema ypoka Bcero K/p HpakTu4. H3ydeHus oOpasoBaTe/bHbIE
padoTbI pecypcbl
1 brosorns kax KOMIUICKCH Hayka  Kak 1 1 https://resh.edu.ru/subject/lesson/3827/
4acTh COBPEMEHHOTO O0IIECTBa
https://www.youtube.com/watch?v=SoHk
2 JKuBbIe CHCTEMBI M X CBOMCTBA 1 Tau2BUw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2
BgbjUJindex=1 pp=iAQB
3 VpOBHEBasT OPraHU3ALHS KUBBIX CHCTEM 1 https://resh.edu.ru/subject/lesson/3827/
4 HCTOpHST OTKPEITHS 1 H3YH{eHHS 1 https://resh.edu.ru/subject/lesson/5383/
kietku. Kierounas teopus
MeTo/1bl MOJIEKYISIPHOM U KJIETOYHOMN
ouosoruu.IIpaktudeckas padora «3yueHue https://www.youtube.com/watch?v=GzTO
5 METOJIOB KJICTOUHOM OMOJIOTHH 1 1 2vLzylL A
(xpomatorpadus, 31eKTpodopes, list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2
nuddepeHIanTbsHoe BgbjUJ index=4 pp=iAQB
uentpudyruponanue, [TLIP)»
https://www.youtube.com/watch?v=15IV-
6 XUMHYECKUH COCTaB KJIETKH 1 fylKLc
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2
BgbjuJ
index=6 pp=1AQB
7 | MuHepaIbHbIe BEIIECTBA KIETKIL, 1 https://resh.edu.ru/subject/lesson/5397/
uxOuosornueckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

OpraHuyecKue BelecTBa KIeTKH - OCJIKH.
JlaboparopHas pabora «OOHapyx eHHE OSIIKOB
CIIOMOIIBI0 KaYeCTBEHHBIX PEAKIIUI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKst

GzYECK
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h

2BgbjUJ
index=7 pp=iAQB

CaoiicTBa, Ki1accuukanus 1 GyHKIIUN OCIKOB

https://www.youtube.com/watch?v=IKst
GzYECKQ
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h
2BgbjUJ index=7 pp=iAQB

10

OpFaHI/I‘IeCKI/Ie BCIIECTBA KJICTKU - YIJICBOAbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQk
H60Azrlw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h

2BgbjUJ
index=9 pp=iAQB

11

OpFaHI/I‘-IeCKI/Ie BEIIECCTBA KJIICTKHU — JIMIIUIbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfw

gRQTpYb Y
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h

2BgbjuJ
index=10 pp=iA0QOB

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIECHHOBBIX KUCJIOT, BBIJIEJIEHHBIX U3 KIETOK
Ppa3IMYHBIX OPTAaHU3MOBY

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

13

Crpoenue u pynkunu ATO. JIpyrue
HykieozuaTpudocdarer (HTD)

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

14

CexsennpoBanue JIHK. MeToabl reHOMUKH,
TPAHCKPUIITOMHUKHU, IPOTEOMUKHU

https://www.youtube.com/watch?v=BD
60WhZvfA
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2

BgbjUJindex=11 pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB

MeToapl CTPYKTYPHOM OMOJIOTHH

15 | Camocrositenbaas pabora Ne 1 "Xumudeckuit
cocTaB KJIeTKU"(TecT)

16 | Twumnsl kaeTok. IIpokapuoTnyeckas KiaeTka https://resh.edu.ru/subject/lesson/1587/
CrpoeHne SyKaprHOTHUECKON KIICTKH.

17 | TIlpakrtuueckas pabora «/3yueHre CBOWCTB https://resh.edu.ru/subject/lesson/1588/
KJICTOYHOW MEMOpPaHbI»

18 | IloBepXHOCTHBIN anmapar KICTKH

19 | HemewmOpaHHBIE OpraHOUIBI KIETKH
[ToyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

pg | MUTOXOMAPHI, IIACTHARL Jlaboparopnas padora https://resh.edu.ru/subject/lesson/3847/
«HccnenoBanue mia3mMonm3a 1 Ieria3Moin3a B
paCTUTEIBHBIX KJIETKAX)»

21 | Crpoenue u GyHKIUH sIpa
OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

22 | TlpakTtuyeckas pabora «/3yueHue qBUKEHHS

OUTOIIA3MbI B pACTUTECIIbHBIX KJICTKAX»



https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/

23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlaboparopHas padota «3yuenue
CTPOCHUA KJICTOK pPa3JIMYHBIX OPraHUu3MOB»

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

24

ACCUMUIISITIVS ¥ TUCCUMIIISALIUS — JBE CTOPOHBI
MeTaboau3ma. Turbel 0OMEHa BEIIeCTB.
JlaGopaTtopHas pabora «3ydeHue
KaTaJIMTHYCCKON aKTUBHOCTH ()ePMEHTOB (Ha
pUMEepe aMUJIA3bl HIIM KaTaaas3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTaTUBHBIN XapaKTep peakiui
KJIETOYHOTr0 MeTabosm3Mma. Jlaboparopnas padora
«3yuenne GpepMEeHTATUBHOTO PACIICTIIICHHS
MEPOKCH/Ia BOJIOPOA B PACTUTEIbHBIX U
JKUBOTHBIX KIICTKAX)



https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpHI M OCTKU-UHTHOUTOPHI

27 | AstotpodHBIN THII OOMEHA BEIICCTB
28 | ®dorocuHTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopnas pabora «CpaBHeHHE
nporeccoB GOTOCHHTE3a M XEMOCUHTE3a»
AHa’poOHbBIE OpraHu3Mbl. BBl OpoKeHHS.
30 | Jlabopartopnas pabora «CpaBHEHHUE ITPOIECCOB
OpOXKEHUS U IbIXaHUS»
31 ASPOGHRIC OPraHH3Mbl. ITallbl SHEPrETHICCKOO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOPaHHOTO TPaI€HTa IPOTOHOB.
Cunre3 AT®: padora npoToHHOU ATd-cruHTa3bI
33 | Peakuuu MaTpudHOTO CHHTE3a
34 | Tpanckpumnius — MaTpuuHblii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 | Tpancusiuus u e€ Tamnsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposane amutoincior. Pob pbocom s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 | Opranuzaiys reHomMa y mpoKapuoT U yKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MornekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 | oaykapuor. CamocrosrensHast padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U HHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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0%B0 path=yandex_search parent-
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yp-sas-163-BAL-1012 from_type=vast

Bupycbl — BHeK/1€TOUHbIE (OPMBI KUZHU U

39 | oOmnurarHele napa3utsl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zianue Moielid BUpycay
40 Bitp yCHBUIe 380071CBAHMNA SENOBEKA, XHBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 HanorexHomornu B OMOJIOTUHA U MEIULIMHE
42 | JKu3HEHHBIN UK KIeTKU. Perymsims https://resh.edu.ru/subject/lesson/3927/
KU3HEHHOTO IMKJIA KJIETOK
43 | Marpuunsriii cuate3 JJTHK
Xpomocomsl. JTaboparopHast paboTa «/3ydenue h.ttps://WWW'VOUtUbe'(?omlwatCh? V:_kTF5eSId.JA
44 XPOMOCOM Ha TOTOBBIX MIKDOTPETAPATAX) !lst:PLqU6VF)vau0|TLeXcIB|R22JOhZqu juJ
index=13 pp=iAQB
45 | leneHue KJICTKH - MUTO3 https://resh.edu.ru/subject/lesson/3927/
Tumer ki1eTok. KapuokuHes v IUTOKHHE3. https://www.youtube.com/watch?v=bgGhE50XcL
46 JlaGopatopHas pabota «HabmoieHre MuTo3a B w list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX index=12 pp=iAQB
MHKpOIIperiapaTax)»
47 Kontponbnas padora Ne 1 "Knerka"
48 | OpraHusMm Kak eIHHOE 1110 https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas padora

«M3ydyeHue TKaHEeH PaCTECHUIN»
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https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
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https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKUBOTHBIX U uenoBeka. JlabopaTopHas

https://resh.edu.ru/subject/lesson/6769/

50 . 1
pabota «3yueHue TkaHel KUBOTHBIX)»
Opransl. Cucremsl opranoB. JlaboparopHas
51 | pabota «M3y4eHne OpraHoB I[BETKOBOTO 1
pacTeHus»
52 | Omnopa Tena opraHu3MoB
53 | JIBwkeHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6769/
54 | TluTaHue OpraHM3MOB
55 [TuTanne MO3BOHOYHBIX )KMBOTHBIX. 1
[TuneBapuTenbHas CUCTEMA YEIIOBEKa
56 | JlpixaHue OpraHU3MOB https://resh.edu.ru/subject/lesson/6759/
57 | JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEIIOBEKA
https://resh.edu.ru/subject/lesson/2489/
58 | TpaHcOpT BEIIECTB y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast CHCTeMa MM03BOHONHBIX KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 = BoigencHue y OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/2217/
61 | 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 = HMMmyHHas cucTema 4eloBeKa 1
63 | Pa3npakumMocTh U perynsiuus y OpraHu3MoB 1
64 I'ymopatbHas pery i i SHAOKpHHHAs 1 https://resh.edu.ru/subject/lesson/2458/
crcTeMa JKUBOTHBIX M YeJIOBEKa
65 | ®opmbl pa3MHOKEHHS OPTaHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 | IlomoBoe pa3sMHOXKEHHE
67 | Meiio3 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

["ameTorenes. O6pa3oBaHue U Pa3BUTHE TTOJIOBBIX
kieTok. JJaboparopnas pabora «3yuenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha 'OTOBBIX
MUKpOIIpenaparax»

69

WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

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

70

3akyagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JMCTKOB

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

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3BuTue xxuBOTHBIX. JJabopartopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXO/ICTBA
3apOIbIIIEeH TO3BOHOYHBIX JKUBOTHBIX

72

Pa3zMHOXEeHME U pa3BUTHE PACTECHUM.
JlaGopaTtopHas pabora «CTpoeHuE OpraHoB
Pa3MHOKEHHS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKITeI pactennid. CamoctosiTenbHas padboTa Ne
4"Pa3MHOXKEHUE U Pa3BUTUE OPraHU3MOB"

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

73

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK
HayKd

74

OcCHOBHBIE TTOHATHS U CUMBOJIBI TEHETHUKH.
JlaboparopHas pabdota «/Ipo3oduna kak 00BEKT
TEHETUUYECKUX UCCIIEIOBAaHUI

75

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipaktnueckas
pabota "V3ydenue pe3ynbTaToB
MOHOTHOPHUAHOTO CKpEIMBaHUs y 1p030(HIIbl"

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

76

HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

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



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
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https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

AHanmmzupyroliee ckpeuiuBanue. Henonnoe

77 1
JIOMHUHHUPOBAHUE
Jurubpuanoe ckpemuBanue. [Ipaktudeckast
78 | pabota «/3y4eHue pe3yabTaToB AUTHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEIIMBaHUS Y IPO30(UITBI»
79 Lpronormieckue ocHOBb! AHIHOpHAHOrO 1 https://resh.edu.ru/subject/lesson/4725/
CKpelrBaHus. PelieHue 3a1a4 o reHeTuKe
80 | CremieHHOE HACIEIOBAaHKUE IIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 | XpomocoMHas TeOpHs HACIIEICTBEHHOCTH 1
82 | T'eneruka mosa 1
83 | T'eHOTHH Kak IEJIOCTHAS CUCTEMA 1
['eHETHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUIA,
84 | XMBOTHBIX M yesloBeKa PereHue 3a1a4 mo 1
TCHETHUKE.
85 | M3MeH4YMBOCTH MPHU3HAKOB. BUIbI H3MEHYHBOCTH https://resh.edu.ru/subject/lesson/5387/
86 | MonudukanmoHHas U3MEHYHBOCTb https://resh.edu.ru/subject/lesson/5387/
BapuaimoHHBIi psiT ¥ BapuaIliOHHAst KpUBasl.
JlaGopaTtopHast pabora «HMcciaenoBanue
87 | 3aKOHOMEpPHOCTEH MOAM(PUKAITMOHHOMN 1
u3MeH4nBOCTHU. [locTpoeHue BapuamoHHOTO
pAlla ¥ BapuallMOHHON KPUBOW»
88 PeroTHmiHeckas H3MEHHBOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS H3MEHUYNBOCTh
MyTanoHHast ©3MEHYUBOCTD. [IpakTHueckas
89 | pabota «MyTtauuu y 1po30(huisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHUKpOIpenapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
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90

3aKOHOMEPHOCTH MyTaLlHOHHOT'O IIPOLECCA.
ONUreHeTHKa U SUreHOMHUKa

91

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTraBieHue U aHAINU3 POJIOCIIOBHOM

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

92

MeToabI METUIIMHCKON I'€HETUKHU

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

93

3HaueHne MEUIINHCKON N'eHETUKY B
MPEIOTBPAIIICHUH U JICUCHUH TeHETHICCKIX
3200JIeBaHUI Y€I0BEKA. CAMOCTOSITENIbHAS paboTa
Ne 5 "'eneruxa"

94

OcHoBHBIE TIOHATHS cenekuuu. JlabopaTopHas
pabota «/3ydyeHue copToB KyIbTYpHBIX
paCTeHI/Iﬁ U 1opoa JOMAIIHUX KMBOTHBIX»

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

95

Mertoapl ceneKMOHHOM padoThl. JlabopaTopHas
pabota «3y4yeHne METOI0B CEeJIEKIINH
pacTeHui»

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

96

JlocTrKeHMs ceneKInn pacTeHUI U KUBOTHBIX.
[TpakTnueckas padbota «IIpuBuBKa pacTeHui»

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

97

CoxpaHeHue, U3yUYE€HUE U UCTI0Nb30BaHUE
TEHETUYECKUX PECYPCOB

98

brorexHoorus Kak Hayka u 0Tpacilb
POM3BOJICTBA. MeIUIIMHCKNE ONOTEXHOIOTHH.
[TpakTuyeckas pabota «M3yuenue

00BEKTOB OMOTEXHOJIOT I

https://resh.edu.ru/subject/lesson/3939/

99

OcHOBHBIE HAMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH

100

XpOMOCOMHaSI W ICHHas HHXXCHCPUA

101

Hrorosas pabota 3a kypc 10 knacca



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PeseprHsiit ypok. [ToBTOpenue, 060061eHue,
CHCTeMAaTH3allMs 3HAHUH. 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 3

30

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

K/p

Ip/p

Jlara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OpomtonmonHas teopus Y. [lapsuna

JBr>Ky1ye cuiibl 3BOJOIMHU BUIOB 110 Y. J[apBuHY

Boprba 3a cyiecTBOBaHNEe, €CTECTBEHHBIA U UCKYCCTBEHHBIN
oTOOp

DopMUPOBAHHE CHHTETUYECKON TEOPHUH IBOJIOIUN

OTallbl 9BOJJIIONUOHHOTO ITpoLecCa: MUKPOIBOJIIOLUSA U
MaKpO3BOJIFOITH A

HOHYJ'IHI_II/ISI - JICMCHTApHaA ¢JMHHUIIA 3BOJIOLUN

JlaGopaTtopHast pabota «BbIsiBIeHHE U3BMEHYMBOCTH Y OCOOEH
OJIHOTOBHJIA»

3akoH reHetnueckoro paBHosecus J[x. Xapau, B. Baiin6epra.

0.5

OneMeHTapHbIe PaKTOPHI 3BOIIOLNUN

O ekt ocnoparens. IppexT OyTHIIOUHOTO TOPIBIIIKA

10

Murpauuu. M3omsuuu nomynsuuit: reorpadpudeckas,
Ouonoruyeckas




11

EcTecTBeHHbIN 0TOOp — HaNpaBIAIOMIHAN (PaKTOP IBOTIOIUN

12 [TomoBoii oTOop
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOLMH.

13 JlaGopaTtopHas padora «M3yueHue apoMopd030B U UANOATANITANNA Y 1 0.5
pPacTEHUN U KUBOTHBIX»

[Tpumepbl MPUCTIOCOOIEHHUH Y OPraHU3MOB: MOP(OIOTHYECKHE,

14 buznonoruueckue, OMOXUMHUYECKHE, TOBeieHYecKkue. JJabopaTopHast 1 05
pabora «IIpucrnocobaeHnss OpraHu3MOB U UX OTHOCUTEIbHAS '
1[EJIECO00PA3HOCTh

15 Bupn, ero kputepuu u crpykrypa. Jlabopatopnas pabota «CpaBHeHHE 1 05
BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIO) '

16 Crpykrypa BHz1a

17 Bunoobpa3oBanue Kak pe3yabTaT MUKPOIBOIIOIHH. CBs3b
MHUKPO3BOJIIOIMH U SIHIEMHOIOT U

18 MakposBomonus. [TaneonTonaoruueckiue MeToabl U3y4eHHsI IBOJIOLUH

19 buoreorpaguyeckne MeTo/1bl U3y4eHHsI SBOJIOLUN

20 DOMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(POIOTHUECKUE METOTBI
U3y4YEHHsI SBOJIFOLIUU

21 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHE U 1
MaTeMaTHYECKUEMETOIbI H3yICHHUST IBOJOIIUH

99 OO0111re 3aKOHOMEPHOCTH BOJIOIUN 1

23 AnantuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 9BOJIIOLIUU 1

24 Konrtponsnas padora Nel 1

25 HayuHble runoTe3sl IpOMCXOXKACHUS KU3HU Ha 3emiie 1

26 JloHaydHBIC TTPEICTABICHUS O 3aPOXKICHUN KU3HU 1

27 OcHOBHBIE 3Tallbl HEOPraHMYECKON 3BOTIOLIUU 1

28 ['unoTe3bl 3apoKAeHUS KU3HU 1




Ucropus 3emnm u Mmetoasl €€ nzydenus. JlaboparopHas pabora

29 «M3yveHune 1 onrcaHne UCKOMTaeMBbIX OCTATKOB JIPEBHUX OPTaHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OpraHu4ecKoil SBOIIOLUU

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl 3BOJIIOIMU PACTUTEIBHOTO Mupa. [IpakTrueckas

32 pabora «3yueHne 0cobeHHOCTEH CTPOCHHS PACTEHUI Pa3HbBIX 1 0.5
OTJICTIOBY

33 OCHOBHBIE 3Talbl 3BOJIIOIUY )KUBOTHOI'O MHUpa 1

34 OBouronus )KUBOTHBIX. [IpakTuyeckas padora «/3yueHue 1 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KHBOTHBIX) '

35 Pa3BuTHe xu3HU Ha 3emiie IO ApaM U MepuoiaM 1

36 MaccoBbie BBIMUPaHUS] — HKOJIOTHUECKUE KPUZUCHI TIPOIILIIOTO 1

37 CoBpeMeHHBIH SKOJIOTUIECKUN KPHU3HC, €Tr0 0COOCHHOCTH 1

38 CoBpeMeHHasI CHCTEMa OPraHUIeCKOT0 MTPOILIOTO 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1

40 AHTPOITOJIOTHS — HayKa O YeJIOBEKE 1

41 Pa3Butue npecTaBiaeHuit 0 MPOUCXO0XKIEHUH YeTOBEeKa 1
MecTo yenoBeka B CHCTEME OpraHmdeckoro Mupa. Jlaboparopuas

42 pabota «M3yueHne 0coOEHHOCTEH CTPOCHHUS CKEJIeTa YelloBeKa, 1 0.5
CBSI3aHHBIX C MPSAMOXOKIACHUEM)

43 JIBrKynie cuibl aHTPOIIOTEHE3a 1

44 CootHorieHre 6MOJOTHYECKUX U COLMATbHBIX (PAKTOPOB B 1
aHTpOIIOTreHe3e

45 OCHOBHBIE CTaJIMM AaHTPOIIOTeHe3a

46 [TaneoreHerrka u naaeoreHOMHUKA

47 DBOITIOLINS COBPEMEHHOTO YeJI0BEeKa




Yenoseueckue pacsl. [IpakTrueckas padora «3yueHne 3K0I0rHIecKuX

48 . 1 0.5
aJIanTauii YeI0BeKa»

49 MeXaUCIUTUTMHAPHBIE METOJIbI AaHTPOTIOJIOTUU

50 3apoxaCHUE U PA3BUTHE SKOJIOTHH

51 Mertonsi sxonorun. JlabopatopHast padora «M3ydeHre MeTo10B 1 05
HKOJIOTHYECKUX UCCIIETOBAHMI»

52 3HaYeHUE SKOJIOTUUYCCKUX 3HAHUH JIJIS YelTOBEeKa

53 Dxonorudeckue GpakTopsl
AbuoTtnueckue paxkropbl. CBET Kak IKOJIOTHUECKUI (PaKTop.

54 JlaGopaTtopHas paboTta «BbIsBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BJIMSIHUIO CBETa»
AobuoTrueckue dakropsl. Temreparypa Kak 3KOJIOTHYSCKHE (pakTop.

55 JlaGoparopHas paboTa «BpIsBiIeHHE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BIIMSTHUIO TEMIIEPATYPBD»
AbuoTtnueckue Gaxkropsl. BiaakHOCTh Kak 3Kojg0rHyeckuil pakrop.

56 JlaGopaTopHast paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUHN U3 1 0.5
Pa3HbIX MECT OOUTAHUS»

o7 Cpenpbl oOuTaHus OpraHU3MOB 1

58 Buonorndeckne puTMbI 1

59 KuzHennble popMBbI OPraHu3MOB 1

60 buotnyeckue hakTopsl 1

61 3HavyeHrne OMOTUYECKUX B3aUMOJICHCTBHIM IS CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOYIISIIIH 1

63 OCHOBHBIE ITOKA3aTeINH MOMYJISAINN: YUCIIEHHOCTh, TUIOTHOCTb, 1

BO3pacTHad U IOJI0Bas CTPYKTypa




OcHOBHBIE ITOKa3aTeNU NOMYJISALUU: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEPTHOCTh, MUTPALIUH 1

65 DKoJnoruyeckasi CTpyKTypa MOIMYJISILIUH

66 JluHaMuKa TOMYJISIITUU ¥ €€ PeTyIIsIIus

67 KpuBsble pocra uncieHHOCTH nonyasuuu. Kpusbie BBKUBaHUS

68 Oxonoruyeckas Hua Buaa. Jlaboparopuas padora «IIpucnocobnenus 1 05
CeMsIH PacTEeHHI K PacCeIeHUIo»

69 Bun xak cuctema nomymsiui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI )KUBOTHBIX 1

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1

72 DKxocucremMa Kak OTKpbITasi cucTeMa 1

73 KpyroBopoT BemiecTB ¥ MOTOK YHEPTHH B SKOCUCTEME 1

74 OCHOBHBIE MMOKa3aTEIN IKOCUCTEMBI 1

75 DKOJOTUYECKUE MUPAMUJIBI 1

76 H3meHeHus coo0IIecTB — CYKIIECCUU 1

27 [TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMbI MOpE 1
U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYH/JIP, JIECOB, CTETEH, TyCThIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

80 Ypboskocucremsl. [Ipaktudeckas padbota «/3ydeHue u onrcanue 1 05
ypOOIKOCUCTEMBI» '

81 3aKoHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMO,IEHCTBUMA 1
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3MBbl BO3/ICHCTBUS 3arpS3HEHUI Pa3HBIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTAaHU3MEHHOM, TIOMYJISIIHOHHOM 1 1

SKOCHCTEMHOM YPOBHSIX




83

Kontponbnast pabora No2

84 buochepa — obmennanerapuas obonouka 3emin. Yuenue B. U. 1
Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIEeCTBOBaHMS Ouochepbl 1

86 KpyroBopoThI BemeCTB 1 OMOTEOXUMUYECKUE ITHKITBI 1

87 3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIN 1

88 YcroitunBoCcTh OMOChepsI 1

89 DKOJIOTMYECKUE KPUZUCHI U UX TPUYHUHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTPONOreHHOE BO3ACHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN MUP 1

92 Oxpana npupoab! 1

93 OCHOBHBIC PUHIIUAIIBI YCTOWYHBOT'O Pa3BUTHUS YEITOBEUYECTBA U 1
PUPOIBI

94 PanpoHaibHOE MPUPOIONOIB30BAHUE U COXPAHEHUE OMOIIOTMYECKOTO 1
pa3zHooOpasus 3emiu

95 O600menue mo Teme «MUKPOIBOIONUS U €€ pe3yTbTaThI» 1

96 O06o6mieHne o TeMe «MaKpOIBOIOIUS U €€ Pe3yIbTaTh» 1

97 O6o06menne no Teme «IIporcxoxxaeHne u pa3BUTHE )KU3HU Ha 3eMiie» 1

98 O6061enne no Teme «IIporcxoxaeHue yenoBeka — aHTPOIIOTEHE3» 1

99 O0600menue 1o Teme «IKOJIOrHsl — HayKa O B3aUMOOTHOILEHUSX 1
OpPTraHU3MOB»

100 | OOGoO6mieHue mo Teme «OpraHu3Mbl U cpeia OOUTaAHUS 1

101 | OGoOmenHue Mo TeMe «IKOJIOTUS BUIOB U TOMYIISIIAN»

102 | O06o0menue no reme «buochepa — rimodanbHas IKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus: O6mmas 6uosnorus. Yriyonenusiit yposenb. 10 kiacce/ 3axapos B.b., MamonTtoB C.I'., Connn H.U., 3axaposa E.T.- M.: JIpoda, 2018

* buonorus: O6mmas 6uosnorus. Yriyonenusiit yposenb. 10 kiacce/ 3axapos B.b., MamonTtoB C.I'., Connn H.U., 3axaposa E.T.- M.: JIpoda, 2018
METOANYECKHUE MATEPHUAJIbI AJIS1 YUUTEJISA
* MULTIMEDIA — nognepxka kypca «O011ast 6M010Tus»;

» JlTaboparopust KJIETKA; Meroauueckue marepuanbl: COOpHUK HOPMATHBHBIX JOKyMeHTOB. buonorus /Coct. 3./1. Inenpos, A. T,
Apxkanbes. - M.: [lpoda, 2010
Cnucok JInTepaTypbl 1JIsl yYUTeNs:

baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbiioi cipaBoYHUK Ui MIKOJIBHUKOB U MOCTYNAOIIUX B BY3bL. - M.: [Ipoda,
2011

Bonrosa 1. B. Coopnuk 3anau nmo O6mieit Onoaoruu /i NOCTyHaroImux B By3bl. - M.: «OHukc 21Bex» «Mup u obpazoBanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 knacesl. CnpaBouHoe noco6ue. - M.: JIpoga, 2010

JlomoJIHUTeIbHAS JIUTEPATYPA VISl YYUTeJIs:
Amnacracosa JLI1. OGmmas 6uonorus. Junakruyeckue marepuaisl. - M.: Benrana-I'pag, 2010.- 240c.3 MBanoBa T. B. C6opHuK 3a1aHuii o 001ei

Ouosioruu: nmocodue A ydauuxcs oomeoOpasoBaTenbHbIX yupexxaenuit /T.B. Banoa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012
Jla6opatopus TEHETUKA Jlabopatopus SKOCUCTEMbI



HNuTtepHer-pecypcenl: CaiiTsl B UHTEpHeT:

* WWw.bio.1september.ru — razera «buonorus» - npuioxeHue K «1 ceHTIops»;

* Www.bio.nature.ru — Hay4HbIC HOBOCTH OHOJIOTHH;

* WwWw.edioS.ru — Dii1oc — eHTp TUCTAaHIIMOHHOTO 00pa30BaHuUS;

« www.km.ru/education - yueOnble MaTepuaibl U caoBapu Ha caite «Kupumt u Medoauit
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
Anpeca caittoB B MTHTEPHETE

www.bio.1september.ru - razera «buosorus» - npuiaoxeHue K «1 ceHTIOps»
WWW.bio.nature.ru - HayuHble HOBOCTH OUOJIOTUU

Www.edi0S.ru - Di0c - HEHTP AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueGHble MaTepualisl U clIoBapH Ha caiite «Kupuin u

Medoauii» http://school-collection.edu.ru Enunas komtexius muppoBbix odpaszosatenbuhttp://www.priroda.ru — [Ipupoaa: HaloOHANBHbBIH TOPTAIL.

http://obi.img.ras.ru — ba3a 3Hanwuii 10 OMOJIOTHH YeoBeKa. YUeOHUK MO MOJICKYJISIPHOM
OMOJIOTHH YeJloBeKa, OMOXUMUH, (PU3HOJIOTUH, TEHHOW U OEITKOBOM MHKEHEPHUH.
http://www.zoomax.ru — 300JI0THs: YEITOBEK U JOMAIIIHUE )KUBOTHBIC,

http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEAATOTMYSCKUX U3MEPCHUI

pixpecypcoB. http://window.edu.ru/ EnnHoe okHO ocTymna kK 00pa3oBaTelIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
http://window.edu.ru/







