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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebHOMY TipeameTty "buonorus” (manee - OHONIOTHSA) HA YPOBHE CPEAHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi paboyeil mporpamMmbl
BOCTIUTAHHUS.

Yyeonslii npenaMet «brosorusy yriryonéaaoro ypoBHs uzydenus (10—11 kmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpEIMETHOU o0siacTu «EcTecTBeHHO-Hay4HbIe TIpeaMeThl». CoraacHo
nosnoxenussM ®I'OC COO npodriibHbIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CIOCOOOM auddepeHnranui oOydeHUsT Ha YPOBHE CPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIINM, CPETHUM
001KM, cpeHUM NMPodecCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B TO ke BpeMs KaxIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTHUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTarmen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HayyHOrO 3HAaHUA,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJIT BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" na€t mpencraBiieHHe O LEIH U 3a7adax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOiaEéHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUpOBAaHUE MO pasfeliaM U TeMaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Mporecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruu peanu3oBaH MPUHLIUI
IIPEEMCTBEHHOCTH C W3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0O0IIEero o0pa3oBaHus,
6yarosapst 4emy pocMaTpUBAETCs HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUICHUS, MPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OEpEKHOTO OTHOIICHHS K OKPYXKAIOIIEH NMPHUPOIHOM cpene. B mporpamMMe mo OHOJIOTHH TakkKe
NOKa3aHbl BO3MOXKHOCTU ydeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuii @I'OC
COOQ x m1aHupyeMbIM JTMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Yu€OHO-TIO3HABATENbHON NEATENBHOCTH O0yYaromuXxcs Mo
OCBOCHHMIO COJEp>KaHUsI OMOJOTMYECKOrOo O00pa3oBaHWsS HAa YPOBHE CpPEIHETO0 OOIIEro
o0Opa3oBaHusl.

VYuebubiit npeamer «buonorus» Ha ypoBHe cpeiHero oOImiero oOpa3oBaHHUs 3aBepIIAET
Ouosornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH Ha PacIIMPEHUE U YriyOleHue 3HaHui
00y4arouxcs 0 )KUBOM MPHUPO/IE€, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUI
U OMOJIIOTUM DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
JKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJTrOTOBKY O0yYaroImuXxcs K MOCIEYIoEeMY MOJTy4eHHI0 OMOJIOrHYeCKOTro 00pa3oBaHMs B By3ax
U OpraHu3alusgx CpelHero mnpogeccuoHanbHOro ob0pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOy4aroIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kiaccax 3T 3HaHUS MOTY4arOT pa3BuTHe. Tak, paCIIMPEHbl U yIiIyOJIeHbI
OWoyornYecKkre 3HaHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS



MPUKIATHOTO U MOMCKOBOTO XapakTepa, KOTOpPhIE MOXKHO HCIIOIb30BATh KAK OPUEHTUPBI IS
MOCNEeAYIOLEro BeiOOpa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpenMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosioruu. COrjlacCHO MM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JIJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluy,
HBOJIOIMHM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHs OWOJIOTHYECKOTo pazHO0Opa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJIOTHH M CHHTETHYCCKON
OMOJIOTUM, aKTYaIM3UPYIOTCS 3HAHUS OOy4yaroluXcsi MO OOTaHUKE, 300JO0THH, aHATOMMUU,
¢usnonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYueOubiii npeamer «buonmorus» mnpus3BaH 00€CHEUYUTh OCBOCHHE OOYYAIOUTUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEW, NPUHIIMIOB W TpPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OWOIEH03a, SKOCHCTEMbI, O BBIJAIOIIUXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJOTUU, MPUKIAJAHBIX AaCIEKTax
OMOJIOTUYECKHUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 00YJaroIIMXCsi K OMOJIOTHU
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHMS W Pa3BUTHsSI TOW WM MHOU
obOnactu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus: yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBIIAJI€HUE
0o0y4JarlIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOW OpraHU3alMd >KHUBBIX CHCTEM
pa3HOTro paHTa u MPUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B OPMUPOBAHUU UHTEpeEca K
onpenenéHHol obnactu MpodecCHOHATBHOM NEeATETbHOCTH, CBSI3aHHOW C OHMOJOTHEW, WIH K
BBIOOPY yueOHOT0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHe
o0ecreynBaeTcs pelIeHuEM CIeIyIIuX 3a/1au:

OCBOEHHUE 00YyJaIOIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSIX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IPABUIIAX, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTUHy MHpa; O CTPOEHUHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpPraHu3M, MOMYJsALus, BUJA, OHOreoLEeHO3,
6uocepa); 0 BIIAIOUINXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEA0BAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE  OOyyalomMxcsi €  METOAaMU  [O3HAaHMS  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISIpHOU U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAJCOHTOJOTMH, O3KOJOTHH); METOJaMH  CaMOCTOSITEIBHOIO  MPOBEIEHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaAICHUEC O6yanOIHHMHC${ YMCHHUAMU: CaAMOCTOATCIBHO HaxXOAWTb, aHAJIM3UPOBATH H
HCIIOJB30BAaTh 6I/IOHOFI/I‘-ICCKYIO I/IH(I)OpMaI_[I/HO; MOJIb30BaThCS OMOJIOTHYECKOM TepMHHOHOFHeﬁ u
CI/IMBOJ'II/IKOI\/II; YCTaHABJIMBATD CBA3b MCXKIY Pa3BUTHEM ouojoruu u COMaJIbHO-ODKOHOMUWYCCKUMH
1 OKOJIOTHYCCKHUMU HpOGHeMaMI/I YCJIO0BCUCCTBA, OUCHHUBATD ITOCICACTBUA CBOCH ACATCIIBHOCTH I10



OTHOILIEHHIO K OKpPYKaloLlel NpUPONHONW cpene, COOCTBEHHOMY 3I0pPOBBIO M 37J0POBBIO
OKPYXKaIOIIMX JIOJICH; OOOCHOBBIBATh W COOJIOJATh MEpbl MPO(GUIAKTHKH HH(EKIIMOHHBIX
3a00JIeBaHUI, TpaBWiIa TIOBEICHUS B MPHpOJAE W obecredeHuss O0e30MacHOCTH COOCTBEHHOM
KHU3HEICATEIIbHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPHUPOJHOTO U TEXHOTCHHOTO XapaKTepa;
XapaKTCPHU30BaThb COBPCMCHHBIC HAYYHBIC OTKPBLITHUA B 06HaCTI/I 6I/IOJIOI‘I/II/I;

pa3BUTHE Y O0yYarOIUXCS MHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUAMU U COBPEMEHHBIMHU HCCIEIOBaHUSIMU B OHOJIOIMH,
pelraeMbIMH €10 NPOOJIeMaMH, METOJO0JOTHEH OHMOJOrMYECKOTO HCCIEAOBAHUS, IIPOBEICHUS
SKCHEPUMEHTAJIbHBIX HCCIECAOBAHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOIOrMUECKUX 00BEKTOB U IPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOMIMXCs [ICHHOCTHOTO OTHOIICHUS K JKUBOHM MPHPOJIE B IEIOM H K
OTHENbHBIM €€ OO0BeKTaM | SBJICHUSAM; (OpMUpPOBAHUE IKOJIOTHYECKOH, TE€HETHUYECKOU
IPaMOTHOCTH, OOMICH KYJIbTYpHI IMOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHne 00yJaroIUMHUCI KOMIETEHTHOCTH B PAIllHOHATBHOM IPUPOIOTIOIH30BAHUH
(cobmroneHue TMpaBWUJl TIOBEJACHUS B IIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGheEpsI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbI OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYaIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCITOJIb30BAHUS OMOJIOTUICCKIX
3HAHUW U YMEHUH B IIOBCEAHEBHOW KU3HU;

CO3JJaHME YCIOBUHA JUII OCO3HAHHOTO BBIOOpa OOYYAarOIMMHUCS WHAWBUAYaITbHON
00pa30BaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH moOcienyromeMy IpodecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMA HHTEpecaMH M TMOTPEOHOCTIMHU
peruoHa.

OO01iee yuciIO 4yacoB, OTBEJIEHHBIX HAa HM3ydyeHUE OHOJOTMU Ha YIIyOJEHHOM YpOBHE
cpenHero obmiero oopasosanusi, coctaiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p opraHu3alMOHHBIX (HOPM, METOIOB U CPEJICTB 00yUEHUsT OMOTIOTUH OCYIIECTBIISETCS
¢ y4€ToM crienu(PuKu €ro CoJep KaHusl U HAMpPaBICHHOCTH Ha MPOJOJKEHUE OMOIOTHYECKOTO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBHEM NMPU OOyUYE€HUU OMOJOTUU Ha YrIyOIEHHOM YpOBHE SIBISIETCS
MpOBEJCHUE JAaObOpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmuxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa0OT, TEMAaTHKa KOTOPBIX OMPEeIeTCs
YYHUTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPHATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCJIOBUM.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



CopepxaHue MPOTpaMMBbl, BBIJCIIEHHOE KYpCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'A).

Tema 1. buojiorusi Kak HayKa

COBpeMeHHaH OHoJIorus — KOMIUIEKCHAs HayKa. KpaTKaﬂ HUCTOpUs pa3sBUTHA OHOJIOTH M.
buonornueckne HayKM MW H3Yy4Ya€MBIC HMU HpO6JI€MBI. CDYHI[aMeHTaJ'IBHBIe, IMPUKIAAHBIE U
IMOUCKOBBIC HAYYHBIC UCCIICAOBAHN B OuoIoTUy.

3nayenue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6Oroaorueil. 3HaueHue GUOIOTUU B IPAKTUUECKOHN 1€ATEeIbHOCTH
YeJI0OBEKA: MEAMIIMHE, CEJIbCKOM XO03SIIICTBE, IPOMBIILIIIEHHOCTH, OXPAaHE IPUPOIBIL.

JdemMoHcTpauuu
Hoprpetsl: Apucrorens, Teodpacr, K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, Y. ['apseii,
I'. Mennens, B. U. Bepnanckuii, 1. II. IlaBnos, M. M. MeunukoB, H. M. Basunos, H.

B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuue! u cxembl: «CBsi3b OMOJIOTUM C JPYTUMH HayKaMu», «CuctemMa OMOJIOrH4ecKux
HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YUYEeHUE

’KuBbie cuCcTEMBI Kak npeaAMET U3YUCHUA ounonorun. CBOMCTBA KUBBIX CUCTEM: CANHCTBO
XUMHYCCKOIo CocCtaBa, AHUCKPCTHOCTL MW HECIOCTHOCTH, CJIOXKHOCTH H YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpraHu3anus, CaMOBOCITPOU3BECACHUC, pa3apaxKumMocCTh,
HN3MCHUYUBOCTDL, POCT U Ppa3BUTHUC.

YpOBHM OpraHv3alydd JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MO YJISIUUOHHO-BUI0BOM, 9KOCHUCTEMHBIN (OMOTCOIICHOTHYECKHI ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuzup kak opma cymiecTBoBaHUS Matepuu. Hayku, uzydaromiye *UBble CUCTEMBI HA Pa3HBIX
YPOBHSX OpPTaHU3AIUU.

Nzyuenune xuBbIX cucteM. Metonpl Ononornueckoid Hayku. Habmromenue, nsmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHdaTME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumote3. HyneBas
runote3a. [lonstre BEIOOpKH U €€ J0CTOBEpHOCTh. Pa3zdopoc B Omosornveckux qaHHbX. OrieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpHUMHBI UCKAKEHUSI PE3YNIHTATOB AKCIEPUMEHTA.
ITousTHE CTAaTUCTUUECKOTO TECTA.

JdemMoHcTpauuu

Tabmuiel 1 cxeMbl: «OCHOBHbIE NpPHU3HAKU JKU3HWY», «bHOJIOTrHYECKHE CHUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluu KUBOM mpupob», «CTpoeHue KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreorneHos»,
«buocdepay, «MeTobl U3YUCHUS )KUBOH TPUPOIBI».




ObopynoBanue: JabopaTopHOE OO0OpyIOBaHHWE JJIS TPOBEICHHS  HAONIOIACHUH,
U3MEPEHUH, SKCIICPUMEHTOB.

IIpakTuyeckasi padora «lcronb3oBaHWE Pa3IUYHBIX METOJIOB IIPU M3YYEHHUH KUBBIX
CHUCTEM).

Tema 3. BuoJsiorus KiIeTku

Kinerka — cTpykTypHO-QYHKIIMOHAIBHAS €UHUIIA KUBOTO. VICTOPUS OTKPBITHS KIICTKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. [IBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMOIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, auddepeHmmanbHOe  HEHTpUYTUPOBAHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHulx Kiemox. DIEKTPOHHAsT MUKPOCKOIHSI.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauuu

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

Tabauiel U cxembl: «CBETOBOM MHKPOCKOI», «INEKTPOHHBIA MUKpOcKom», «McTopus
Pa3BUTHUS METOJOB MUKPOCKOTTUI».

OObopyoBaHme: CBETOBOM MHMKPOCKOI, MHKPOMpENapaThl paCTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KJIETOK.

IMpakTuyeckas padora «/I3yueHue MeTo0B KJIETOYHOW Ouosoruu (xpomarorpadus,
anektpodopes, nuddepennnanbaoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHWMHMYECKUH COCTaB KIETKH. Makpo-, MUKPO- U YJIIbTPaMUKpPO3JIeMEHTHL. Bosa u e€ pons
KAaK pacTBOPHUTENs, pPEareHTa, ydacTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIALHH.
MuHepanbpHble BELIECTBa KJIETKH, UX OHnoJiornyeckasi posib. Pob KaTHOHOB Y aHMOHOB B KJIETKE.

Oprannueckue BelecTBa KieTku. buonornyeckue nmonumMepsl. beku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Monekynbl. [lepBuuHas cTpykTypa Oemnka, MenTuaHas
CBsI3b. BTOpW4YHAs, TpeTWyHas, YeTBepPTHYHAs CTPYKTYphl. JleHatyparus. CBoicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0eTKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuabl, AUCAXapUbl, OJUTOCaxXapuabl U Tonucaxapuabl. OOmmii
IUIaH CTpPOeHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YriieBoAoB. buonorudeckne QyHKINUN
YTJIEBOJIOB.

Jlumunel.  'mapodunbHO-THIpOdOOHBIE  cBoMicTBa.  Knaccudukanus — JTUOUAOB.
Tpurnunepuasl, Gochoaunubl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue



CBOWCTBAa OHMOJIOTMYECKHMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJTYTIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotel. [JHK u PHK. Ctpoenue HykinenHoBbIX KUCIOT. HykineoTuasbl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Crpoenne Mosnekynbl AT®. Makposprudeckue cBsizu B moiiekysne AT®. buonornueckue
¢byakuun  AT®. BoccTaHoBieHHBIE TEPEHOCUMKH, HUX (QYHKIUH B KIETKe. /[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOrHs: OMOXMMHYECKHE U OMO(PHU3NYECKHE HCCIEeIOBAHMUSA COCTaBa M
IPOCTPAaHCTBEHHON CTPYKTYpbl Ouomonexyn. Mooenuposanue cmpykmypvl U QYHKYull
6MOMOJZ€K)/JZ U UX KOMN1€eKCoes. KOMnblomeprlﬁ ou3alH u OPZGHMU€CKM1/7 CuHmes 6“0M0]Z€Ky]l uux
HeNnpUpOOHbIX AHANO208.

JdemMoHcTpauuu

Hoptpertsr: JI. [onunr, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, ®@. Caurep,
C. llpy3unep.

Z!I/Iar[zaMMHI «PacnpeﬂeneHHe XHMHYECKHX DJJIEMEHTOB B HEXKUBOH IIpUpoOaCH,
((PaCHpeI[eJ'ICHI/Ie XHUMHYECKHUX 3JIEMEHTOB B JKHBOM IIpUpPOaCH.

Tabauiel u cxembl: «llepuogudeckas Tabnuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl OeNKOBOWH MOJEKYNbl», «CTpoeHHE MOIEKYN YrieBoJIoB», «CTpOeHHE MOJIEKYI
munuaoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoneKyiabl ATDy.

O6opyaoBaHKe: XUMUYECKasl IOCY1a U1 000pyI0BaHHE.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIbIO KAUECTBEHHBIX PEAKIIHII.

JlabopaTopHas padora «lccienoBaHnre HyKIEMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CtpoeHue n pyHKIUM KIETKH

Tunel KIETOK: dyKapuoTHYecKas U mpokapuotnueckas. CTpyKTypHO-(GYHKIIMOHATBLHBIC
00pa3oBaHMs KIETKH.

CtpoeHue mpokapuoTHYECKOW KieTku. Krertounas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OUOIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHUE dYKAPUOTUUECKON KieTku. [lna3maTudeckas memOpana
(mmazmanemma). CTpykTypa TIUIa3MaTHYeCKOM MeMOpaHbl. TpaHCHOpPT BeIIECTB  4Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerdyéHHas nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. Pabota



HaATpHUil-KaTMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMH KIETOUHOW CTEHKH pacTeHH, rpuooB.

Hurommaszma. [lutozonb. Lutockener. JBuxkenue uuroriasMmbl. OpraHouibl KJIETKH.
OnHoMeMOpaHHBIE OPraHOWIBI KIETKH: dHAoIIazmMaTindeckas cetb (DI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHne TpaHyISIpHOTO peTuKymnyma. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHTE3  KiIeTOuHbIX  MeMOpaH. [I'mankuit  (arpaHyJisipHbIil)
sHJIOIIIa3MaTHYeCKui petukynyMm. CekperopHast (GyHkuus anmapara [onbmku. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I 01v0ocu. TpaHCIOPT BELIECTB
B KJIeTKe. Bakyoun pactuTenbHbIX KileToK. Kiterounsiii cox. Typrop.

[TonmyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHAPHUH, IIACTUABL. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM MHUTOXOHIApUA W TIiacTui. llepBUYHBIC, BTOPHYHBIE W CJOXKHBIC ILIACTHIBI
(OTOCHHTE3UPYIOIIUX  3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTBI ~ BBICIIMX
pacTeHuM.

Hemem0Opannbie opranonpl kietku CtpoeHue U pyHKUMH HEMEMOpaHHBIX OPraHOMI0B
KIeTku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MuxkpotpyOouku. Kinerounsiii mneHtp. CTpoeHHE U [BUKEHHE IKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Murkpompybouxkamu. Momopmvie 6eaxu.

Snpo. O6onoUKa siapa, XPOMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
Snepubliil GenkoBbli MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamur. BelkH XpoMaTHHAa — THCTOHBL. /J[unamuxa s0epHou
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu
Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabmuuel u cxembl: «CTpoeHHE SyKapHOTHYECKOH KieTkn», «CTpoeHue >KMBOTHOM

KIeTKn», «CTpoeHHe pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpUMNY», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6ODVZ[OB3.HI/I€I CBETOBOH MHKPOCKOII, MUKPOIPCIIApAThl PACTUTCIBHLBIX, XWUBOTHBLIX
KJICTOK, MUKPOIIPCIIApaThI 6aKTCpI/IaJIBHBIX KJICTOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3InYHbIX OPraHU3MOBY.
IpakTnuyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHas padora «/ccienoBanue mia3Moian3a U JEIIa3MoiIn3a B PaCTUTENIBHBIX
KJIETKaxX).

IpakTuyeckasi padora «/3yueHue ABUKEHUS LUTOIUIA3MBI B PACTUTEIIBHBIX KIETKAX).



Tema 6. O0MeH BelecTB M NpeBpaLlieHNe IJHEPTHH B KJIEeTKe

AcCUMMIISINS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabosm3ma. Tumel oOMeHa BeIIecTs:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KHUcIopoJa B OOMEHHBIX MPoLEccax. DHEepreTuIeckoe
obecnieuenue kietku: npespamienne AT® B o0OMeHHBIX mporeccax. DepMeHTaTUBHBINA XapakTep
peakuuii kieToyHoro Metabonusma. GepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JAEHUCTBUSL.
Kodepmentsr. Otinnunst pepMEHTOB OT HEOPraHMYECKUX KaTalIu3aTopoB. belaku-akTHBaTOpHl U
OeIKU-MHTMOUTOPBl. 3aBHUCUMOCTb CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAaKUMH OT pa3IM4yHbIX
(bakTopoB.

[lepBUYHBII CHHTE3 OPraHMYECKUX BEHICCTB B KieTKe. DOTOCUHTE3. AHOKCUEeHHbIU U
oKcuceHuvlll  omocunmes 'y baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yerumpa. Ponb xmopormnacToB B mpoiecce ¢potocuHTe3a. CBeTOBass U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTH PoTOCHHTE3a. 3HaUeHHEe OTOCHHTE3A.

XemocuHTe3. PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPH(PUIHUPYIOLIHNE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Buabl Opoxxenus. IIpoaykTel OpoKeHHsI U UX HCIIOJI30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbI KaK OOBEKThI OMOTEXHOJOTMH W BO30YIUTEIN
0Oo0JIE3HEN.

AspoOHBIE OpraHM3Mbl. JTambl dHEpreTuyeckoro oobmena. [loAroToBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3HI.

buonorudeckoe okucIeHUE, WM KIIETOYHOE JbIXaHue. POoJIb MUTOXOHIpHIA B TIpoIieccax
ounonorudeckoro okucienus. [uxnnueckue peakmuu. OkucnutenbHoe GochoprirpoBaHue.
Onepeusi membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomounnot ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
D hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

Hoprperst: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapnr,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DPOTOCHHTE3», «IHEpPreTHueckuii oOMeHn», «bmocuHTE3 Oenmkay,
«Ctpoenue pepMeHTa», «XEMOCUHTES3Y.

O6opyioBaHue: CBETOBON MUKPOCKOI, 000PYA0BaHUE ISl IPUTOTOBIICHHS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopuasi padora «/3ydyeHHe KaTaIUTUYECKOM AaKTUBHOCTH (epMEHTOB (Ha
IpUMEpPEe aMUJIa3bl WA KaTalla3bl)».

JlabopaTopuasi paGora «M3yueHne QepMEHTATUBHOIO pacCIICIJICHUsI MepoKCUaa
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopuas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a K XEMOCHHTE3a.



JladopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaencreenHass uHgopManus U peanu3anus eé B KieTke

Peaknuu matpuuHoro cuntesa. [IpMHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanm3anus HacleNCTBEHHOW WHQOpMauK. [ eHEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUIApaIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue Tpancnoptsix PHK B OGnocunTese Oenka. YcmoBus
ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbk pubocom B GuocuHTe3e Oenka.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT u
9yKapuoT. Perynsius ak THBHOCTH T€HOB y Ipokapuot. ['unoresa onepona (. XKakob, XK. Mano).
MonekynapHnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupycsl — HeksieTounble (hOpMBI KU3HU M 00IUratHbele mapasutbl. CTpoeHHe IPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
uHmezpasa.

Bupychbie 3a0oneBaHusi 4enoBeKka, KMBOTHbIX, pactenuid. CIINJ, COVID-19,
COIMAIHbHBIE U METUIIMHCKHUE TIPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuux maccugos («bigdata») cmpykmypHuvix
buonocuneckux oanuvix. Hanomexunonozuu 6 buonocuu u meouyune. [lpoepammupyemoie gpyuxyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemMoHcTpanuu

Hoptpetsl: H. K. Konsuos, J. U. IBanoBCKui.

Tabouiet  u cxembl: «buocunTte3 Oenka», «l'eHermyeckuii kom», «Bupyce,
«bakrepuodarm».

IIpakTnueckas padora «Co3gaHnue MOAEIN BUPYCa.

Tema 8. 7 Ku3HeHHBIH HUKJ KJIETKH

Knerounslii 1muki, ero mepuoasl u perymsiuus. MuTepdasza u muro3. OcobOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEepQa3bl.

Matpuunelii  cunres JHK — perumkamms. Ilpunnuner  permmkanmm — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIBHOCTh. MexaHu3M



perunkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN
Ha0Op KJIETKU — KapuoTul. [MIIOMAHBIM U ramiougHbli Ha0Opbl XpoMocoM. I'oMooruuHble
XpoMOCcOMBI. I10/10BBIE XPOMOCOMBI.

Henenue xnerku — mMuto3. CTaaiuum MUTO3a U INPOUCXOJAIINE B HUX Ipouecchl. Tumbl
muto3a. Kapnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perymmm{ MUTOTHYCCKOI'O HHUKJIa KIJICTKH. HporpaMMpreMaﬂ KJIETOYHasg THOenbr —
alloIITOo3.

Krnerounoe sapo, XpoMocombl, pyHKIIMOHAIBHAs TeHOMUKA. Mexanuszmol npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpamun

Tabmunbl 1 cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKponpenaparbl: «MHUTO3 B KJI€TKaxX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpoOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «HabmogeHne MuTO3a B KIETKaxX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJILHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATETHbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOUYHbIE BOJOPOCIH, Ipyrue MpoTUcThl. KonoHuaapHbIe
OPTraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaH, OPraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Txanu pacrenuii. Tumel pacTUTENBHBIX TKaHE: oOpa3oBarenbHas, IOKPOBHa,
MPOBOASIIAs, OCHOBHasA, MexaHnueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKUIHUNA U PacHoOIOKEeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu KHUBOTHBIX M  4YeJIOBEKa. Tumbl JKMBOTHBIX TKaHEM: OIIUTCIIMAJIbHAaA,
COCAMHUTCIIbHASA, MBIIICYHAA, HCPBHAs. OcobeHHOCTH CTpOCHUA, (I)YHKLII/Iﬁ N PacCIIOJIOKCHUA
TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.



Omnopa Tena opranu3smoB. Kapkac pacrenuit. Ckenerbl OOHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHU# ckener. CTpoeHHe U TUIBI COSTUHEHUS
KOCTEM.

JIBrkeHrWe OpraHu3MoB. JIBHDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: amMEOOUIHOE,
JKTYTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUM.
JIBuKeHME MHOTOKJICTOYHBIX )KUBOTHBIX M U€JIOBEKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIntanue opranusmos. lloromenne Boabl, YITIEKHCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILEBApECHHUE.
[InTanue NMO3BOHOYHBIX XKMBOTHBIX. OTHENBI NMUIIECBApUTENBHOrO Tpakra. [InmeBapurenbHbIe
xkeiessl. [InimeBapurenbHas cuCcTeMa 4€II0OBEKa.

Jpixanue opranu3mMoB. Jlprxanue pacteHuii. Jlpixanue >kuBoTHBIX. [{uddy3us razos yepe3
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEpPXHOCTH. JKabepHoe u JErodHoe
JIbIXaHue. JIpIXaHWe IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOEHUs JETKHX ITO3BOHOYHBIX >KMBOTHBIX. J[pIxaTenpHas cHUCTEMa 4eloBeKa. MeXaHu3M
BEHTWISIIIMM JIETKUX y ITUI U MIIEKONUTAOIIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cHUCTEMbl pacTeHuid. TpaHcmopT
BEILIECTB y )KUBOTHBIX. KpoBeHOCHAas cucrtema u €€ opranbl. KpoBeHOCHas cucTemMa mo3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBbIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
DBOJIIOIIMOHHBIC YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX >KUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boigenenne y opranusMoB. Breinenenune y pacteHuil. BbleneHue y KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opranbl BbienaeHUs. OUibTpanusi, ceKpenus 1 00paTHOE BCaChIBAaHUE
KaKk MEXaHHU3Mbl pabOThl OpraHoB BblAeNeHUs. CBsA3b MMOJOCTH Tela C KPOBEHOCHOM H
BBIIETIUTENIbHON cucTeMamMu. BbijeneHne y MO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [loukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alllTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LHUCTHI MPOCTENIINX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XUMHAYECKOH 3aIUTEL. OUTOHIIAIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOIHBIE. 3aIlIUTa OPraHu3Ma
or Oone3Heil. MMMmyHHas cuctema uenoBeka. KIeTOUHBIH M TyMOpajabHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTé€HHbIM  cnenuduueckuii MMMyHHTET. Teopus  KIOHAJIBHO-
cenexktuBHoro uMmynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocmanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxumocTe M perynsuus y OpraHu3MoOB. Pa3gpakuMocTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBbIE BeleCcTBa U HMX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisius y >KUBOTHBIX. HepBHas cuctema u eé
OTJIENBl. DBOJIIONMOHHOE YCJIOXHEHHE CTPOSHUS HEPBHOW CHUCTEMBI Yy >KHBOTHBIX. OTEiBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pedrexkropnas nyra. bedycrnoBHbie u
YCIIOBHBIC PE(IIEKCHI.



['ymopanbHast perymisius ¥ SHIOKPUHHAS CHCTEMa >KHBOTHBIX M 4esoBeka. JKenmesbl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3auMOCBsSI3b HEpPBHON U
SHIOKPUHHOU cucteM. [ mmoranamo-runodusapHas cucrema.

JdemMoHcTpanuu
Hoptper: U. I1. I1aBnos.

Tabnuiel u cxembl: «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CcTpoeHHe HaceKOMbIX», «TkaHu pacTeHMI,
«KopHeBbie cucremel», «CtpoeHue credisn», «CTpoeHHME JMCTOBOM IUIACTUHKM», «TKaHu
KUBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucrtemar,
«/IpixarenpHas  cucrema», «HepBHas cucrema», «Koxka», «MpliueyHas cucremay,
«BplaenurenpHas cucTeMa», «DHIOKpPUHHAs cucTeMay, «CTpoeHne Mblub», «MIMMyHUTETY,
«KumeunononoctHeie», «CxemMa nuTaHus pacTeHui», «KpoBeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOCHHE T0XKIEBOTO
yepssi», «HepBHas cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOLUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHMEe: CBETOBOW MMKPOCKOI, MUKPOIIpenapaThl OJHOKJIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opyoBaHue JUIsl JEMOHCTPAIMK TOYBEHHOT'0 U BO3AYIIHOI'O IUTAHUS PaCTEeHUH, paclieIeHUs
KpaxMmasia ¥ OelKoB 10| AeWcTBUEM (EpPMEHTOB, 000pyIOBaHUE JUIsS AEMOHCTPALIUU OMBITOB 110
U3MEPECHHUIO JKU3HEHHOW €EMKOCTH JIETKUX, MEXAHM3Ma JIbIXAaTEJIbHBIX JBWXKCHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEH paCTEHUI».
JlabopaTopHas padora «/3ydeHne TKaHEN KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTO PACTCHU».

Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHHUS OPIraHU3MOB: Oecrioioe (BKJIIoUasi BEreTaTUBHOE) U M0JI0BOE. Buibl
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIIALNS, (hparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe paszmuHoxkenue. IlonoBwie KieTkH, wWiauM rameTbl. Meio3. Craauu wmenosa.
[ToBenenue xpomocom B Meiose. Kpoccunrosep. buonorndyeckuii cMbICi Mel03a U TIOJIOBOTO
npouecca. Meio3 1 ero MecTo B dKU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszButve. [‘ameroreHe3 y KUBOTHBIX. IloyioBble  JKeme3bl.
OO0pa3oBaHre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJOBBIX
KJIETOK.



OmnogoTBOpeHrHe M SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [laprenorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHs — HayKa O Pa3BUTHH
opranusMoB. Mopghozcenes — o0na uz enasnvix npobaem smopuonocuu. Konyenyus mopghocernos u
mooenu mopgoeenesa. Ctaqun SMOpHOreHe3a )KMBOTHBIX (Ha IpUMepe JIATYIKH). J{pobieHue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OCoOOEHHOCTH JPOOJICHUS MIICKOMMUTAONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknajKka OpraHoB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTel
pa3BUBAIOILErOCcs 3apobiiia (IMOpHUOHATIbHAS MHAYKIIMS ). 3aKIIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ylbTaT UepPapXUUYECKUX B3aUMOICWCTBUI reHOB. BiusiHue Ha SMOpHOHAIHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbublii nepuoi. llpsamoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IT03BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiud pocTa >KUBOTHBIX M uenoBeka. Craguum
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M uesioBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxxenune u pasButue pactenuid. ['ametodut m cmopodut. Melio3 B KU3HEHHOM
nukie pacrenunit. OOpa3oBaHue crop B Tmporecce wmeio3a. [lamerorenes y pacTeHUM.
OnjnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. J[BOHHOE OIJIOJOTBOPEHHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.
JdemMoHcTpanuu
Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabnuiel u cxembl: «BeretaTuBHOE pa3MHOKeHUEY», « THIBI OECTIONOro Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMHUJIOMOHA/bl», «Pa3MHOXeHUE JIBIIICHB», «Pa3MHOXEHUE THUIIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes3», «CTpoeHHE SNLEKIETKH M CIEPMaTO30Maa,
«OCHOBHBIE CTaANN OHTOTeHEe3ay, «[IpsmMoe u Henpsimoe pazBuTHey, «Pa3BuTHE MAICKOTO KyKay,
«Pa3zButne capaHun», «Pa3BuTue mnATymkKu», «J[BOifHOE OIUIOAOTBOPEHUE Y IBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJOJIbHBIX W JBYAOJBHBIX pacTeHUi», «KU3HEHHBIH UK
MOPCKOM KanycTbl», «KHU3HEHHBIN UK MXa», < KU3HEHHBIN IIUKJII MANIOPOTHUKAY, <« KM3HEHHBIN
IIAKJI COCHBI.

O6opyoBaHKe: CBETOBOW MUKPOCKOI, MUKPOIIpENnapaThl SHIEKIETOK U CIIEPMATO30110B,
MoJenb «L{uKIT pa3BUTHS JIATYILIKIY.

JlabopaTopunasi pabora <«l3ydeHMEe CTPOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

HpaKanecxaﬂ paGOTa «BrIsBiIeHUE IMPU3HAKOB CXOACTBA 3ap0,[[BII.HeI>i IMTO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.



Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Vcropus cTaHOBIEHHMS M pa3BUTUS TeHETUKUM Kak Haykd. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Posb oTedecTBEHHBIX YYEHBIX B pa3BUTUM reHeTUKH. PabGorer H.
K. Konbuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MTOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIBHBIE
TEHbl, AJbTEPHATUBHBIC IIPU3HAKH, JAOMUHAHTHBIA W PEUECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, YMCTas JIMHUS, TMOpUAbI, reHOTHN, (peHoTur. OCHOBHBIE METOJbl I'€HETUKH:
THOPHIONOTHYECKUH, HUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUIECKUH.

JdemMoHcTpanuu

[optpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1. BaBusnos, A.
H. Benozepckuii, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JlaGopaTopnas padora «/{po3o¢puia kak 00BEKT FTeHETUIECKUX HCCIICIOBAHUIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3akoH eAMHOOOpasus
ruOpusioB nepBoro mnokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
paciernieHus: npu3HakoB. L{uTogornueckrie OCHOBbI MOHOTHOPUIHOTO CKpellMBaHus. I unoresa
YHCTOTBI FaMeT.

AHaJ'II/I3I/Ipy10H_[ee CKpCIINBAaHUC. HpOMC)Ky'TO‘IHHﬁ XapaKTep HaCJICOJOBaHUA.
PaCHIeHJ'ICHI/Ie IMPU3HAKOB IIPpH HCIIOJIHOM JOMWHHUPOBAHHHU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMsl TPU3HAKOB. LlUuTonornyeckrue 0OCHOBBI TUTMOPUIHOTO CKPELIUBAHHUS.

CHGHJ’IGHHOC HACJICJOBAHUC ITPU3HAKOB. Pa6ote T. MopraHa. CI_Iel'IJ'IeHHOG HacJICcJO0BaHUC
T'CHOB, HAPYIICHUEC CUCIIJICHUA MEKAY I'CHAMMU. XpOMOCOMHaSI TCOpHUA HACTICACTBCHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHM3M ONpPEJENIEHUS IoJ1a. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciieroBanue Npu3HaKoB, CLECIUIEHHBIX C II0JIOM.

l'enoTun kak wenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHOK€eCTBEHHBI ajuieNu3M. B3auMoaeincTBue HeaUIeNbHBIX T€HOB. KOMIUIIEMEHTapHOCTD.
Onucraz. [Tonumepus.

I'enetnmueckuit KOHTPOJIb pPa3BUTHUA paCTCHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, a TaKXKe
(I)I/I3I/IOJ'IOFI/ILICCKI/IX IponeccoB, NOBECACHUA U KOTHUTUBHBIX (I)YHKI.IHfI. I'eneTnueckue MeXaHU3MBI
CI/IM6I/IOFeHe3a, MEXaHHU3MBbI BSaI/IMOJI[eI\/’ICTBI/ISI «XO034MH — IapasuT» U «XO34AUH — MI/IKpO6I/IOM)).
I'eHeTnyecKne acIeKThI KOHTPOJII U U3MCHCHUS HacJIeICTBEHHOM HH(bOpMaHHH B ITIOKOJICHUAX
KJICTOK XU OPraHu3MOB.



JdemoHcTpauuu
[Toptpetsl: I'. Menaens, T. Mopran.

Tabnuiel u cxemsel: «llepBbiii U BTOpoi 3akoHbl Mennens», «Tperuit 3akoH MeHens»,
«AHanusupymoniee ckpemuBanue», «Hemnonnoe qomunupoBanuey, «ClerieHHOe Hacle10BaHue
MPHU3HAKOB y Apo30huiby, «[ eHeTrka nonay, «Kapuotun yenoBekay, «Kapruotum Apo30Qpuib,
«Kapuotun ntunb», «MHOKECTBEHHbBIN allIen3M», «B3anmMoneiicTBre reHOBY.

OO6opynoBanue: MOACIb JIJIsl JEMOHCTPAIIMKM 3aKOHOB €IMHO00pasus THOPUIOB TIEPBOTO
MOKOJICHUSI U PACIICIJICHUS MPU3HAKOB, MOJEIb IS JEMOHCTPAIMM 3aKOHA HE3aBUCHMOTO
HACJIEJI0BAHUS MPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3zoduinar.

IpakTnueckas padora «l3yueHuwe pe3yibTaTOB MOHOTHOPHIHOTO CKpPEHIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckass padora «l3yyeHue pe3ynbTaToOB JIUTHOPUAHOIO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTHNa W cpeabl npu GopMmupoBaHUHM (QeHotura. M3MEHYHBOCTH
npusHakoB. KadecTBeHHble M KOJMYECTBEHHBbIE INPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJCTBCHHAS M HACJICICTBEHHAsI.

Mopaudukarmonsas U3MEeHIUBOCTh. Poib cpenbl B popmMupoBaHuU MOIUDUKAITMOHHOMN
n3MeHunBOoCTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii M BapHalMOHHAs KpHUBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

I'enorunudeckass u3MeHUMBOCTh. CBOMCTBA TCHOTHUIIMYECKON HM3MEHUYHMBOCTH. BI/II[LI
TCHOTHITNYCCKON N3MCHINBOCTH: KOM6I/IHaTI/IBHa$[, MyTallMOHHAas.

KomOunatuBHas 13MEHYMBOCTh. Mei03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JJaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IIpeJieax OJTHOTO BU/A.

MyTauroHHass W3MEHYMBOCTh. BUIbl MyTalnui: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HWHIYUHUPOBAHHBIE MyTalUH. SJepHbIE M LHUTOILUIA3MATHUYECKHUE MYTalWH.
Comaruueckne W MoJOBble MyTauud. [IpUUMHBI BO3HUKHOBEHHMS MyTaluil. MyrareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOIecca. 3aKOH TOMOJOTHYECKUX
psinoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HACJEJICTBEHHOCTD.

Onueenemuxa u nuUSeHOMUKA, POJIb dnuceHemu4ecCKux qbakmopoe 6 HACNe008aHuu U
usmerndusocmu ¢€H0mu7’lull€CKuX NPU3HAKOB Yy OPcAHUIMOE.

JdemMoHcTpanuu

[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.



Tabmuubl 1 cxembl: «Buasl w3MeHUHMBOCTHY», «MoaudukanmoHHass M3MEHYUBOCTHY,
«KomOMHaTHBHASI U3MEHYMBOCTHY, «Meio3», «OmnoaoTBopeHney, «I eHeTndeckre 3a00IeBaHus
yesnoBekay, «Buasl myrauin.

OO6opynoBaHue: >KUBBIE W TrepOapHbIe 3K3EMIUISIPHl KOMHATHBIX PACTCHUN, PUCYHKHU
(dotorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi padora «lccrenoBanue 3akoHOMEpHOCTEH  MOAUDUKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHre BaprualiMOHHOIO psijia U BapUALMOHHOW KPUBOW».

IpakTnuyeckas padora «Mytauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTnKka 4ej10BeKa

Kapuorun uenoBeka. MexxayHapoJHas IporpaMMa HCCIIEOBaHUS I'€HOMa YeIOoBeKa.
Metonbl u3yueHusl TEHETUKU YeJIOBEKa: T'€HeaJloTMYeCKUi, OJIM3HENOBbIH, [IUTOreHEeTUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKyJIspHO-reHeTuueckuil. COBpPEMEHHOE OIpeeeHNe
TeHOTHIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomolisio [11[P-
aHanusa. HacnencrBennblie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEJIOBEKA.
bone3nn ¢ HacneacTBEHHOM NpPeApacrloioKEHHOCThI0. 3HAYEHHE MEIUIMHCKON T'€HETHKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JeBaHUll yesoBeKa. MeauKo-TreHeTH4ecKoe
KOHCyNbTUpoBaHHEe. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». DTHYeCKUE aCleKTh
UCCIICIOBAaHMIA B 00JIACTH PENaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue QaxTopbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YeJIOBEKAa K (DHU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaloIleW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmunbl u cxeMmbl: «Kapuotun yenoBekay, «MeTOIbl U3yUYE€HUS TEHETUKH YEIOBEKaY,
«["eneTnyeckue 3a00I€BaHUS YEIIOBEKA).

IMpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus M CeleKUMs. 3apoKICHHE CENEKIMH M JOMecTHKaluu. YdeHue H.
W. BaBuinoBa o lleHTpax NpOUCXOXIAEHHS U MHOrooOpasusi KyJIbTYypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHHMH M MOpoA >KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PSJIOB B HaclueACTBEHHOM m3meHunBocTH H. M. BaBuiioBa, ero sHaueHue aiis
CEJIEKIIMOHHOM pabOTHI.

Mertob! cenekiMoHHOI paboThl. MicKkyccTBEHHBII 0TOOp: MacCOBBIN U MHAMBUAYAJIbHBIN.
DTtanbsl KOMOWHAIIMOHHOW ceneknuu. VcnbiTanue mpous3BoAUTENeld 1Mo moToMcTBY. OTOOp 1O
TEHOTHUITY C TOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHaIN3a
JIHK.



HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PamuanuoHHBI 1
XUMHUYECKMM MyTareHe3 Kak MCTOYHUK MyTalud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHue reHOMHOTO PEIaKTUPOBAHUS U MeTO10B pekoMOnHauTHBIX JIHK s momydenus
MCXOJHOr0 MaTepuaa JUisl CEJIEKINH.

[lonyyenue nonumuionoB. BuyTtpuBumoBas rubpuauzanus. biauzkopoacTBeHHOE
CKpelIBaHue, Wi HHOpuauHT. HepoacTBeHHOE CKpelIMBaHue, Wik ayTopuauHr. 'erepos3uc u
ero mnpuuuHsl. Mcnonb3oBanue rerepozuca B cenekuuu. OtnanéHHas rubpuausanus.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPUAOB. JIOCTH)KEHHS CENEeKIUH pacTeHUud u
KUBOTHBIX. «3€1EHAS PeBOSIOYULY.

CoxpaHeHHe U W3YYEHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHM U UX TUKUX
poaMueit A Co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpaueHue u ynpasjieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbliX uoell u
NEePCHEeKMUBHbIX MEXHOOSUL.

JdemMoHcTpanuu

Hoptpetrsr: H. Y. BaBunos, U. B. Muuypumn, I'. /I. Kapneuenko, I1. II. JIykpsuenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiet 1 cxeMbl: «L{eHTpBI TPOUCXOKICHUS U MHOTOOOPa3Hsl KyJIbTyPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJIECICTBEHHOM H3MEHUMBOCTH», «METONbl CEIEKIUn,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlabopaTopHas padora «/3ydeHne COpTOB KyIbTypHBIX PACTEHUN U MOPOJ JOMAIIHHUX
JKUBOTHBIX)».

JlaGopaTopHas padora «/3ydeHne METO0B CEJIEKIIUN PACTEHUI».
IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METOJ/IbI U TOCTHXKEHUS CENEKIUU PacTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOIHA U CHHTETHYECKAsA OHOJIOrMs

OOBeKThI, HCMOJB3yeMble B OMOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYIbTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaaullMoHHas OWOTEXHONOTUs: XJjeOoreueHue,
MOJTYYCHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MUKpPOOHOJIOTUYECKUX TeXHOoJoTui. [Ipon3BoacTBO OenKa, aMHHOKHCIOT U BUTAMHHOB.

COSI(aHI/IC TEXHOJIOTUM U HHCTPYMCHTOB HEJICHAIIPAaBJICHHOTO HN3MCHCHUA u
KOHCTPYHUPOBAHHA I'CHOMOB C LECJIBIO MOJTYYCHUSA OPraHU3MOB U UX KOMIIOHCHTOB, COACPKAIIUX
HC BCTpCUAKOIIUCCA B IPUPOAC OMOCUHTETHYECKHE IMyTH.



Knerounas mnxxenepusi. MeToapl KyJbTypbl KJIETOK M TKaHEH PACTEHHN M >KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuaud3zanus M coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHoKIOHAnbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHAbHBIX U NOJIUKIOHAILHBIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PGKOHCprKI_II/ISI ﬂfIHGKHGTOK 1 KJIOHUPOBAHUC )KNUBOTHBIX. MCTOI[ TpaHCIUIAaHTAllUX AACP KICTOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUA U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U TeHHasl UHKeHepus. ICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYMPOBAHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas nudponas meauruaa. [NI[P-muarnocTuka.
MeTab0I0MHBIM aHaIN3, TEHOIICHTPUYCCKHA aHAIM3 TIPOTEOMa YeI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 3/10poBbs. Vcnoyib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHXeHepus
JUTSE Pa3pabOTKH (hyHIaMEHTAIBHBIX OCHOB MEIUITUHCKUX TEXHOJIOTHH, CO3/IaHUs KOMIUICKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEPHOTO OMONMPHUHTHHTA M cKaddOoNauHTa IJIs perieHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

CozaHue BEKTOPHBIX BAKIMH C II€JIbI0 00ecredyeHruss KOMOMHMPOBAHHOM 3aIIMUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJICKYISIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKAIMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1€BaHUs YeJIOBEKa U )KUBOTHBIX.

JdeMoHcTpamun

TaOmuIel W CXEMBIL: «Hcnonp30BaHuE MUKPOOPTaHU3MOB B  IIPOMBINIJICHHOM
IMPONU3BOACTBEY, «Knerounas HUHXXCHCPUA, «I'ennas HWHXXCHCPUA».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
IIpakTnueckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.
IKcKypeusi «kbBHOTEeXHOIOTUs — BaXKHEHNIIIas MPOU3BOUTEbHAS CUJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOIHYECKOE IIPOU3BOJCTBO)».

TemaTuueckoe IJIAHUPOBAHHE

10 KJIACC
‘ KoaunuecTBo yacos ‘ DeKTPOHHBIE
HanmenoBanue
N a3/1eJ10B U TeM (ppoBbie)
- p . Ilor oo Beero KourtpoJsbnsbie | [IpakTnyeckue 06pa3oBaTeILHbIe
porp padoThI padoThI pecypeb

‘1 ”BI/IOJ‘IOFI/IH KaK Hayka Hl H H H ‘
2 JKuBble cucTEMBI U UX 2

U3y4eHue
‘3 ”BI/IOJ‘IOFI/IH KJIETKH HZ H HO.S H ‘

XuMuueckas
4 e 10 1

OpraHu3aIus KIeTKH




KoauuecTBo yacos ‘ DIeKTPOHHBIE
HaunmenoBanmue
N a3/1eJI0B U TeM (unpposnie)
n/n p e Beero KourtpoJsbnbie | [IpakTnyeckue 0GpazoBaTebHbIe
porp padoThI padoTbI pecype
Crpoenue u KIUH
KJIETKHU
OOMeH BelecTB 1
6 |mpeBparmieHue 3Heprun (9 1
B KJIETKE
Hacnencrsennas
7 |mHbOpMALHS K 9 0.5
peanu3anus €€ B KIIETKE
JKu3HEeHHBIN UK
8 B 6 1
KJIETKH
9 Crpoenne U QyHKITUH 17 15
OpraHHU3MOB
PasmHOX)eHue n
10 8 1.5
pa3BUTHE OPraHU3MOB
['enernka — Hayka o
11 |HacmencteennocTmu |, 05
W3MEHYUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1
HACJIEICTBEHHOCTHU
aKOHOMEPHOCTHU
13 3aKOHOMEPHOC 6 1
W3MEHYHBOCTH
‘14 HFeHeTI/IKa YyeJoBeKa H3 H HO.S H
‘15 HCGJ‘IGKHI/I}I OpraHU3MOB H4 H Hl H
buorexnonorus u
16 |cuHTeTHUECKAS 4
ouonorus
‘17 HPG3€pBHO€ BpeMs Hl H H H
OBIIEE KOJIMYECTBO 102 o 13
YACOB I10 [TIPOI'PAMME
IMoypouHoe muIaHupoBaHue
10 KIIACC
KosauuyecTBo 4yacoB JIEKTPOHHBI
e 0JIMYECTBO YaC0o ‘ Jara DJIEKTPO e
n/ Tema ypoxka B K I U3yYeHHU uHPpoBbie
! cer | Kontpoabhusl || [IpakTuyeckn . 06pA30BATENBHBI
0 e padoThbI e padoThbl e pecypebi
buosnorus kak
1 |kommiekcHas Hayka u ||1
KaK 4acTh




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

COBPEMEHHOTO
o01ecTna

JKuBrle cucTEMBI U UX
CBOICTBa

YpoBHeBas
OpraHu3alys KUBBIX
CUCTEM

Hcropus OTKpbITUA U
U3Y4YEHHUS KIIETKH.
Kierounas teopus

Metonabl
MOJIEKYJIIPHOHN U
KJICTOYHOH OMOJIOTHH.
IIpakTnyeckas pabora
«M3y4yeHne MeTo10B
KJICTOYHOH OMojoruu
(xpomarorpadus,
anexTpodopes,

g hepeHInaTbEHOS
LEHTpUPYrUpOBaHUeE,
[ILIP)»

0.5

XUMHYECKUNA COCTaB
KJIETKU

MuHepanbHble
BELIECTBA KJIETKH, X
Ouosoruyeckas poib

Oprannueckue
BEIIECTBA KIETKH —
6enku. JlaboparopHas
pabota
«OOHapyxeHne
0€JIKOB C TIOMOIIbIO
Ka4yeCTBEHHBIX
peaKLnii»

0.5

CBolicTBa,
Kiaccuukanus u
¢byHKIMN OEIKOB

10

Opranuueckue
BEIIECTBA KIETKU —
YTJIEBOJIbI

11

Opranuueckue
BEIIECTBA KIETKU —
JTATIH b




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

12

Hykneunnosbie
kucnorsl. JJHK u
PHK. JIaGoparopHas
pabota
«Hccnenosanue
HYKJIEUHOBBIX KUCJIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

13

Ctpoenue u GyHKINH
AT®. dpyrue
Hykieozuarpudocdar
bl (HT®D)

14

CekBeHHpOBaHUE
JHK. Metoabl
TCHOMHKH,
TPAHCKPUITOMUKH,
MIPOTCOMUKHU

15

MeTobl CTPYKTYpHOM
OUOIOrUu

16

THUIBI KJIETOK.
[Ipokapuoruueckas
KJIETKA

17

Crtpoenue
YKapUOTHYECKOU
KJIETKH.
[IpakTuueckas pabota
«3yueHne CBOMCTB
KJIETOYHOU
MeMOpaHbI»

0.5

18

IToBepXHOCTHBIN
anmnapar KJIeTKU

19

OnnomemMOpaHHbBIC
OPTaHOU[IbI KIETKH.
[IpakTuueckas pabora
«M3ydyenue 1BUKEHUS
IIUTOIUTIa3MEI B
PacTUTENIbHBIX
KIIETKaX)

0.5

20

[TonmyaBTOHOMHBIE
OpTraHOUbI KIETKU:
MUTOXOHJIPHH,
TJTACTU/TBI.
JlabopaTopHas pabota
«UccnenoBanue

0.5




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

IJ1a3MOJIn3a 1
JACIJIa3MOJIn3a B
PACTHUTCIIbHBIX
KIICTKax»

21

HemeMmOpaHnHbIe
OpPraHOM[Ibl KJIETKH

22

Crpoenue u pyHKITUH
sapa

23

CpaBHurenbHas
XapaKTePUCTHKA
KJICTOK DYKapHOT.
JlaboparopHast pabota
«M3ydenue ctpoeHHs
KJIETOK Pa3InIHBIX
OpPTraHU3MOBY

0.5

24

Accumuianus u
JTUCCUMUJISALIAS — JIBE
CTOPOHBI
MeTaboau3Ma. THuIrel
oOMeHa BEIECTB.
JlaboparopHast pabota
«M3yuenue
KaTaJIMNTUIECKON
AKTUBHOCTH
dhepmeHTOB (Ha
puUMepe aMHIIa3bl
WJTU KaTajasbl)»

25

DepMEHTATUBHBIN
XapakTep peakuuin
KJIETOYHOTO
MeTabonu3Mma.
JlabopaTopHas pabota
«M3yuenue
(hepMEeHTaTUBHOTO
pacIerIeHus
MepOKCHIa BOIOpoaa
B PaCTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOpHl U
OeNKU-UHTHOUTOPHI

27

ABTOTPOGHBIN TUIT
0oOMEHa BEIECTB

28

dorocunres

29

XeMOCHHTE3.

JlaGoparopnas pabota

0.5




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

«CpaBHeHuUe
IIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

30

AHa3po0HbIE
opranusmbl. Busl
OpOKEHUSI.
JlaGopaTopHas pabora
«CpaBHeHUE
MIPOLIECCOB OPOKEHHS
U JIBIXQHHS

31

AspoOHbIE
OpraHU3MBbl. DTarbl
SHEPreTHYECKOTO
oOmMeHa

32

OHeprus
MeMOpaHHOTO
rpaJiieHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-
CUHTA3bI

33

Peakunu MaTpuIHOI O
CHHTEC3a

34

Tpanckpunuusa —
MAaTPUYHBIA CUHTE3
PHK

35

Tpanciauys u e€
JTarnbl

36

Konnposanue
aMUHOKHCIIOT. Ponb
prubocoM B
OouocuHTe3e Oenka

37

Opranu3zanus reHoma
y IPOKapHUOT U
9yKapuoT

38

MonekynspHbie
MEXaHU3MBI
9KCIIPECCUH T€HOB Y
9yKapuoT

39

Bupycer —
BHEKJICTOYHBIC
(bOpMBI )KU3HU U
oOuraTHele
Mapa3uTHL.
[IpakTrueckas pabota

0.5




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

«Co3ganue Moaenu
BHUpYyCa»

40

Bupychsie
3a0071eBaHuUs
YEJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HanorexHoinoruu B
OonosIoruu u
MEIULIMHE

42

JKV3HEeHHBIN TUKIT
KJIETKHU

43

MaTpuyHbIil CHHTE3
JJHK

44

XpOMOCOMEBI.
JlaboparopHast pabota
«M3ydenue xpoMocoM
Ha TOTOBBIX
MUKpOITperaparax»

0.5

45

JleneHue KIeTKu —
MHTO3

46

Tunel KIETOK.
Kapunoxkunes n
IUTOKHHES.
JIaGoparopHas paboTa
«Habnronenne mutosa
B KJIETKaX KOHYMKA
KOpeIikKa jJyka (Ha
TOTOBBIX
MUKpOTIpenaparax)»

0.5

47

Perynsuus
’KU3HEHHOI'O IIHKJIa
KIIETOK

48

OpraHusMm Kak eTMHOe
LIEeJI0e

49

TkaHu pacTeHun.
JIaGoparopHas paboTa
«M3yueHune TKkaHen
pacTeHu)

0.5

50

TxaHu KUBOTHBIX U
YeJI0BeKa.
JIaGoparopHas paboTa
«M3yueHune TKkaHeun
KHUBOTHBIX)»

0.5




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie

o0pa3zoBaTe/ibHbI

e pecypcsl

51

Opransbl. CuctemMbl
OpraHoB.
JlaGopaTopHas pabora
«M3y4yeHue OpraHos
LIBETKOBOT'O
pacTeHus»

0.5

52

Omnopa tena
OpraHW3MOB

53

JBmxenue
OpraHU3MOB

ITutanue OpraHnu3mMoB

55

[Iuranue
IT03BOHOYHBIX
KUBOTHBIX.
[InmeBapurenpHas

CHUCTEMA 4YCJIOBCKA

56

HLIXaHI/IC OpraHnu3mMoB

1

57

Hpixanue
MMO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

58

TpancnopT BemecTB y
OpraHUu3MOB

59

KpOBeHOCHaH cucTreMa
IIO3BOHOYHBIX
JKHMBOTHBIX U YCJIOBCKa

60

Brinenenue y
OpraHu3MoOB

61

3amuTa y OpraHu3MoB

62

I/IMMYHHaSI cucreMma
YCJIO0BCKAa

63

Pasgpaxkumocts 1
peryisnus y
OpraHUu3MOB

64

I'ymopanbHas
peryssnus u
SHJOKPUHHAs CUCTEMA
YKUBOTHBIX U YEJIOBEKa

65

DopMBbI pa3MHOKEHUS
OpraHu3MoOB

66

IlomoBoe
pa3MHOXKEHHE

67

‘Meﬁo3




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

68

l'ameTorenes.
OO6pazoBanue u
pa3BUTHE MOJIOBBIX
KIICTOK.
JlaGopaTopHas pabota
«M3ydenue cTpoeHUs
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTMpernaparax»»

0.5

69

NuauBuayansHoe
pa3BUTHE OPraHU3MOB
— OHTOI'ECHE3

70

3akJiajika OpraHoB U
TKaHEH 13
3apOJIbIIIEBBIX
JITNCTKOB

71

Poct u pazButue
YKUBOTHBIX.
JlaGopaTopHas pabora
«Bp1siBIICHUE
MIPU3HAKOB CXOJICTBA
3apoJIbIIen
MMO3BOHOYHBIX
YKUBOTHBIX»

0.5

72

Pazmuoxenue u
pa3BUTHE PACTEHUH.
JlabopaTopHas pabota
«CTpoeHre opraHoB
Pa3MHOKCHUS
BBICIIIUX PACTCHHI»

0.5

73

I/ICTOpI/IH CTaHOBJICHUA
" pa3BUTHA T'CHECTUKU
KaK HayK1

74

OCHOBHEBIE TIOHITHSA U
CHUMBOJIBI TCHETHKH.
JlabopaTopHas pabota
«Jlpo3odurna kak
00BEKT IEHETHYSCKUX
HCCIIeJOBaHUI»

0.5

75

3aKOHOMEPHOCTH
HacJIeJOBAaHHS
MIPU3HAKOB.
Mouorubpuanoe
CKpeLIMBaHUE.
[IpakTnueckas pabora
"N3yuyenue

0.5




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

PE3yJIBTaTOB
MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y
npo3o¢uibr”

76

ILlutomoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEeLIMBaHUs

7

AHaJIU3UPYIOIIEe
CKpeLIMBaHUE.
Henosnoe
JOMUHUPOBaHUE

78

JlurudpuaHoe
CKpCIIUBAHHUE.
[IpakTrueckas pabota
«M3yueHue
pE3yIbTaTOB
TUTHOPHUTHOTO
CKpEIIUBAaHUS Y
Ppo30pUIIb»

0.5

79

IMuTonoruyueckue
OCHOBBI
TUTUOPUTHOTO
CKPEIHMBAHHUS

80

CueruieHHoe
HaCJIEOBAHUE
MPU3HAKOB

81

XpOMOCOMHas1 TEOPUs
HACJIEICTBEHHOCTH

82

I'eneTuka mona ‘

83

I'enornm xak
[eJIOCTHAs cucTeMa

84

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHUH, KUBOTHBIX
H 9YeJI0BEKa

85

N3mMeHuUnBOCTD
MPU3HAKOB. Bubl
U3MEHYUBOCTH

86

MoaudukarmonHast
N3MEHYUBOCTD

87

BapraunonHssli psaa u
BapHalOHHAas
KpHBasl.

0.5




Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThl

Jara
U3yYeHH
s

DJIEeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

JlaGopaTopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEH
MOIU(DHUKAITIOHHOM
M3MEHYUBOCTH.
ITocTpoenue
BapHAIIOHHOTO psAJa
Y BapUaLlMOHHOMN
KPUBOI

88

I'enoTunuueckas
A3MEHYNBOCTb.
KomMOunatusHas
A3MEHYNBOCTD

89

MyraunonHnas
W3MEHYUBOCTb.
[IpakTuueckas pabora
«Myranuu y
npo3oduibl (Ha
TOTOBBIX
MUKpOTpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYyTaIlMOHHOTO
npoiiecca.
OnUreHeTHKa u
SMUTEHOMMKA

91

I'eneTuka yemoBeka.
[IpakTnueckas padbora
«CocraBieHue u
aHau3 pOJIOCIOBHON»

0.5

92

MeTtoab!
MEIUITMHCKON
T€HETUKU

93

3HaueHHue
MEIUITMHCKOMN
TeHETUKU B
MPEAOTBPANICHUHN U
JIEeYCHU U
TeHETHYECKUX
3a001e€BaHNMI
YyeJIoBeKa

94

OCHOBHbBIC TTOHSATHUS
CEJICKIIHH.
JlabopaTopHas pabota
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11 KUIIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOMUOHHBIX MPeEACTABJIEHUA B 0M0JI0THHI

OponmonnonHas Teopus U. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JesatenbHocTh Y. J[apBuHa.

JBuwkymue cuibl dBomonuu  BugoB mo Y. JlapBuHY (BBICOKass HMHTEHCHUBHOCTD
Pa3MHOXKEHHSI OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOpb0a 3a CyIEeCTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnyeckoit Teopuu 3sommonnu (CTI). HelitpanbHas Teopust 3BOIOLUY.
CoBpeMeHHast HBOJIOIMOHHAs OMONOTHs. 3HAUYEHHE HBOJIOIHOHHONW TEOpUU B (HOPMUPOBAHUH
€CTECTBEHHO-HAayYHOH KapTUHBI MUPA.

JdeMoHcTpamun

Hoptpetsr: Apucrortens, K. Jlunneit, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Krosse,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabnuuer u cxembl: «Cucrema xuBoi npupojsl (o K. JIunuero)», «JlecTHuma XuBbIX
cymects (no Jlamapky)», «Mexanuzm GopMUPOBaHUS IPUCTIOCOOJIEHUH Y paCTEHUN U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta myremectsust U. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHUE», «Ilopoasl romnyoeity, «MHorooOpasue KyJlIbTYpHBIX GOpM
KanycTel», «l[loponbl JOMaIIHUX KHUBOTHBIX», «Cxema o00pa3oBaHUs HOBBIX BHJOB (IO
Y. [dapBuny)», «Cxema COOTHOIIEHHUS IBMXKYIIUX CHJI HBONIONUNY», «OCHOBHBIE IMOJOKECHUS
CUHTETHYECKON TEOPUH IBOJIIOLIVN.

Tema 2. MukposBosonus 4 eé pe3y/jibTaThl

[Tomynsmust Kak dJeMEHTapHas eJIWHHIA SBONIONUH. COBPEMEHHBIE METOJBI OICHKH
TEHETUUYECKOTO pa3HO00pa3us U CTPYKTYphI Momysaiuil. 3MeHeHne reHo(hoH/1a MOMYJISIHA KaK
DIIEMEHTAPHOE DJBOJIOIMOHHOE SBIICHHE. 3aKOH TeHEeTHYecKoro paBHoBecus Jx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (HAKTOPhI (IBMKYIIHME CHIIBI) SBONIONMU. MyTallMOHHBIH TpoIiecc.
KomOuHaTiBHAst ©3MEHYHBOCTb. J{peli() reHOB — cityuaiiHble HeHAITPAaBJICHHBIC H3MEHEHHUS YacTOT
ajuteniedt B monmyisiusx. D¢ ekt ocHoBatens. Ighgexkm bOymoviiounozo copaviuika. CrudiceHue
2eHemuUYecKo2o pazHoobpasus. npuduHsl u cieocmsus. Ilposenenue sghghexma opeiigha 2ernog 6
oonvwux U maneix nonyiayusx. Mwurpamun. V3onsamus  momynsiuii:  reorpaduveckas
(mpocTpaHCTBeHHAs ), Oroornyeckas (pernpoayKTUBHAS).



EcrecTBennbIii 0TOOp — HampaBisronui Gaktop 3BOOIUMH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIINNA, pa3pbIBalOmuid (Iu3pynTuBHBIN). [lomoBol oTOOp.
BoO3HHKHOBEHHE 1 YBOJIIONUS COIMATLHOTO IMOBECHMS )KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KakK pPe3yJlbTaT MHKPOAIBOJIONHMHU. BO3HUKHOBEHHE
PUCTIOCOOICHU y opranu3MoB. ApoMopdo3bl u uanoagantauuu. [lpumeps! npucrnocobieHui y
OpraHu3MoB:  MOpP(OJOTHYECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bua, ero xpurepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOIHH.
Wzomsiiust — kimoueBoid  pakTop BUmooOpaszoBanus. Ilytm u crocoObl BUI00Opa30OBaHUS:
ajutoniatpudeckoe  (reorpaduueckoe), CHMIIATPUUECKOE (IKOJIOTHYECKOE), «MIHOBCHHOESY
(monuruonn3anus, TuOpuan3anus). JIuTeIbHOCTh SBOIOIIMOHHBIX TPOIECCOB.

MexaHu3mMbl (POPMHUPOBAHUST OHOIOTUIECKOTO pa3HO00pa3usl.

Ponb  3BONIOIMOHHONW OHWONOrMM B pa3pabOTKE HAy4YHBIX METOJIOB COXPaHCHUs
Onopa3zHooOpazusi. MUKPOIBONIONUS M KOIBOJIONHS MApa3sUTOB M HMX XO03seB. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

JdeMoHcTpamun
Hoptpertsr: C. C. YerBepukos, . Maiip.

Tabnuie! 1 cxembl: «MyTallMOHHAsI U3MEHUUBOCTBY, «llomyndnnonHas cTpykTypa Buia,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «/IBHKyIIMe CHJIBI  SBOJIOIUI,
«OKoyoruyecKas M30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM U JIMCTBEHHULBI Jaypckoiy, «llomynsainnoHHble BOJIHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(Cxema eWCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «OKusble HCKOIIaeMbIEe»,
«IlokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Puznonoruueckue agantanun», «IIpucnocobiIeHHOCTh OpPraHU3MOB U €€ OTHOCUTEIIBHOCTBY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «Ctpykrypa BHaa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«IKoJoruueckoe BUA000pa3zoBaHue BUIOB cuHHI, «[lomuruiounsr pactenuit», «KamycTHo-
peleuHblii THOpUI.

Ob6opynoBanue: repbapu pacTeHUH, KOJIJIEKIIMM HACEKOMBIX, Uydesa MTULl U 3Bepeil ¢
pUMepaMHu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Bepel pa3HbIX BUJOB, repbapuu
pacTeHHi OJIM3KUX BUIOB, 00pa30BaBLIMXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopuasi padora «lIpucnocoOneHuss OpraHM3MOB U HMX OTHOCHUTEJIbHAS
[EIeCO00Pa3HOCTHY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJironusi M eé pe3yJibTaThl



Metoael  u3ydeHus MakposBomonuu. IlameoHTonormueckue METOJAbl  M3YyYEHUs
sBomonyu. [lepexonnsie popmbl U GprtoreHeTnYecKre psabl OpraHUu3MOB.

buoreorpaduueckue Meroapl wuzydenus osBonouuu. CpaBHeHue ¢Giaopsl U (hayHbI
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3emiau. BUAbI-OHIEMUKH U PEITUKTHI.

DOMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(}OIOTHUECKHE METOIbl U3yYCHHS IBOJIOIHH.
I'eHeTHYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTCHE3a U IOSBJICHHS JBOJIOLUOHHBIX HOBILECTB.
I'oMonornyHele U aHAJIOrMYHbIE OpraHbl. PynuMeHTapHbIe Opraisl U aTaBu3Mbl. MOJIEKYIISIpHO-
reHeTU4ecKrue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XpOMOCOMHBIe MyTal1 U 5BOJIFOIUA 'CHOMOB.

OOmue 3akoHOMepHOCTH (NIpaBWiIa) OBOMIOUUHU. [Ipunyun  cmeHvl  QYHKYuULL.
HeobOpaTtumocTs 3BoIONMK. ATanTUBHAS paauaius. HepaBHOMEpHOCTH TEMITOB 3BOJIOIUH.

JdemMoHcTpauuu
Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkensb.

Tabnuiel u cxembl: «PUITOTEHETUYECKUN PsIZL JIOMIATN», «APXEONTEPUKCY, «3BEpO3yOble
amepb», «Creronedans», «Punnogurs», «CeMeHHble ManoOpoTHUKWY, «buoreorpaduueckue
30HBI 3emin», «/lpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu >MOPHOHATIBHOIO
pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOrHYHBIC M aHAJIOTHYHBIC OPTaHbD», «PyanMeHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIaH3e», «[JaBHbIE HaNpaBiICHUs
3BOJIIOLIUNY, «O01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHMe: KOJJIEKIUHU, TepOapuy, MYJSDKM HMCKOIAEMbIX OCTATKOB OPraHU3MOB,
MYJSDKA TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBM3MOB, KOJUIEKLIUU
HAaCC€KOMBIX.

Tema 4. IIponcxoxknenue u pa3BuTHE JKM3HH HA 3emiie

HayuHble TrumoTessl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOuWOreHe3 M NaHCIEPMUS.
JloHayuHble TpPEICTaBICHMUSI O 3apOXKACHUU >KU3HMU (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltamMu ®. Penu, JI. Cnanmnannanw, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATanbl HeOpraHM4ecKoi 3Bomtoluy. [lnanerapHas (reogorudeckas ) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muiepa u I'. FOpu. O6pazoBanue noinuMepoB U3 MoHOMepoB. KoarepBaTHas runoresa
A. W. Omnapuna, rumote3a mnepBuuHOro OynboHa J[x. XonmeliHa, TeHETHYECKas TUIIOTE3a
I'. Ménnepa. Pubosumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

HUcropus 3emumn u metonpl €€ wu3ydeHus. lVckomaemble OpraHMYECKHE OCTATKHU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  TE€OXPOHOJOTHSL.
I'eoxpoHONIOrMYecKas MKajga: S0HbL, IPbI, HEPHO/BI, SITOXH.



HauanbHble sTansl opraHndeckoil spomonnu. IlosBieHne 1 3BOMIOLKS NEPBBIX KIIETOK.
Opomonuss MeTtabonu3Ma. Bo3HukHOBeHHe mnepBbIX 3kocucTeM. CoBpeMEHHble MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuThl. llpokapuoTel u
9YKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIIOIHMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BONIOLMU BBICHIMX pacTeHui. OCHOBHbIE apoMOP(O3bl pacTEeHUl.
Boixon pactenuii Ha cyuny. [losiBiieHne ciopoBbIX pacTeHUI 1 3aBOeBaHUe UMU cyllid. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTCHU.

OcHOBHbBIE 3Tamnbl 3BOJIOLUU XKUBOTHOTO Mupa. OcHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIMUS O3BOHOYHBIX. [IponcxoxacHne aM(puOuil M penTHITHA.
[Tpoucxoxaenne Miekonurammux U ntull. llpuHnun kmodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3HM HA 3eMiie TI0 IpaM U MepUoIaM: apXeil, MPOoTepo30H, majeo30i, Me3030H,
KaiiH03011. O0111as XapakTepruCTUKa KJIMMaTa 1 reoJornueckux mpoieccos. [losiBnenue u pacuser
XapaKTEepPHBIX OPraHU3MOB. YTJe0o0pa3oBaHHE: €ro YCJIOBHMS M BIUSHHUE Ha Ta30BBIA COCTaB
aTMocCQepBhl.

MaccoBble BBIMUPAHUSI — 3KOJOTMUECKHE KPU3UCHI mpouutoro. [Ipuuunsl U cieactBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIN IKOJOTHUYECKHI KpU3HC, ero ocobeHHoctu. [Ipobiema

coxpaHeHHs 6Mopa3HooOpa3us Ha 3emiie.

COBpeMeHHaH CUCTCMaA OpPraHUYCCKOro Mupa. HpI/IHLII/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpTraHHu3MOB.
OCHOBHBIC CHUCTEMAaTHUUYSCKHUE rpyIimbl OPpraHu3MoB.

JdemoncTpanuu

Hoptpeter: @. Peau, JI. Cnannannanu, JI. [lacrep, M. 1. Meunukos, A. U. Onapum,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmnuubl u cxembl: «Cxema onbita @. Penny», «Cxema ombita JI. [lacTepa mo usyuenuro
camo3apoxxjeHus: xu3Hm», «Cxema omnbita C. Munepa, I'. FOpu», «3Ttansl HeopraHudeckon
sBoNOLIMNY, «['eoxpoHonmornueckas mkanay, «HauvanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema 00pa3oBaHUs DYKapHUOT IMMyTEM cUMOHOTreHe3a», «Cucrema KuBOM Mpupo by, «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokneTounsle  Bogopocany, «Mxu», «llanopoTHukn», «l['0JTOCEMEHHBIE PACTEHUSY,
«Opranpl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocreiimuey, «KumeunonomoctHeie», «Ilmockue depBu», «UmeHucToHOTHEY,
«Pv10BIY, «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuiby, «Muekonutarommey», «Pa3Butue
KU3HHM B apXeuckoil spey, «Pa3BUTHE XKH3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHe XU3HHU B
MaJIE030UCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM dpe», «Pa3BuUTHE )KU3HU B KAWHO30MCKOU
ape», «CoBpeMeHHasi CHCTEMa OPTaHUYECKOTO MUPAy.

ObopynoBanue: TepOapuu PACTEHH Pa3IMYHBIX OTACNIOB, KOJUICKIIMM HAaCEKOMBIX,
BIIQXKHBIE TpernapaThl >XKHUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMH HWTJIOKOXKHUX, CKEIETHI



MO3BOHOYHBIX JKUBOTHBIX, 4Yydcljla NTHUIL U 3Bepel71, KOJUICKIINH OKaMeHeHOCTCﬁ, ITOJIC3HBIX
HCKOIIACMbIX, MYJISIKH OPraHNYCCKUX OCTAaTKOB OPraHHU3MOB.

BupryanbHas sna6oparopuasi padora «Mogenuposanue onbiToB Mumepa—tOpu no
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHMYECKUX COSAMHCHUN B TIEPBUYHON aTMocdepe.

JlabopaTtopHasi paGora «lI3ydyeHue M OIHCAaHHE MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPIraHU3MOBY.

IIpakTnyeckass padora «lI3ydueHue o0cCOOEHHOCTEM CTpPOEHUs pPACTEHUN pa3HbBIX
OTJICIIOBY.

IIpakTnyeckas padora «3yueHue ocoOEHHOCTEN CTPOSHUS MTO3BOHOYHBIX KHUBOTHBIX ).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3
Paznensl u 3a1aun aHTpOIIONOrUK. METOIBI AaHTPOITOJIOTUH.

CraHoBJIEHHE NPEACTABICHUI O IPOMCXOXKIECHUU 4YelloBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoacTBO 4enoBeKa C IJKUBOTHBIMU. CHCTEMAaTHYECKOE TOJIO)KEHHE YEeJIOBEKA.
CBuzerenbcTBa CXOJACTBA 4YENOBEKa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
IMOPHUOJIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHEe, MOBeACHUeCKne. OTIMYUs dYeloBeKa OT
JKUBOTHBIX. [IpAMOX0XKAEHNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTopel)  aHTpoONOreHe3a: OWOJIOTMYECKUE,  COLMAJIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaluU aHTpoIoreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYJIbI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIONIUTEKU —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
INPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenosek reinenboeprekuil —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHJepTallbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [laneoreneTnka u najaeoreHOMUKA.

DBOJIIOLUSL COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH OTOOp B MOMYISNIMAX YeJIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonyasiroHHbIE BOIHBL, Apeiid reHOB, MUTpalUs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpaszuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IOyTH pacceleHHsl uYelloBeka Mo IulaHere. EnumHCTBO 4enoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprcnoco0aeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpY Karomien
cpensl. BnusiHue reorpaduyeckoil cpensl U Apedda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
4eJI0BEKA.



MexauciurianHapable  MeToAbl B (U3WyecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
DOBOJIIOIIMOHHAST ~ QHTPOIOJIOTUSI M MAJICOAHTPOIOJOTHS  YEIIOBEUSCKUX  TMOIYJISIUIA.
BuoconmaneHpie  uccieoOBaHUS — OPUPOABI  YenoBeka.  McciemoBaHuWe — KOAXBOJIOLHMH
OHMOJIOTUYECKOTO M COIIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu
Hoptpetst: Y. HapBun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmumbl  u  cxembl: «MeToabl aHTPONOJIOTHH», «[OJJOBHOM MO3r YelIOBEKay,
«YenoBekooOpaszHble 00€3bsHBI», «CKEJeT YeIOBeKa W CKEJeT IUMIaH3e», «PyaTuMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI AHTPOIOreHe3a», «IBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanionurek», «HYemoBek ymenbli», «YenoBek npaMOXOoasuii», «/eHUCOBCKUN YETI0BEK)
«Heangepraneup», «KpomanboHIbl», «lIpeaku dyenoBeka», «ITallbl BOJIOINUN UYETOBEKAY,
«Pacel yenoBeka.

O6opyaoBaHue: MyJISHKH OKaMEHENIOCTe!, MPeIMETOB MaTepUaIbHOU KYIbTYPhI MPEIKOB
YeloBeKka, penpoaykiua (pororpaduun) KapTHH ¢ ME(POTOTUICCKIMHE U OUOJICHCKUMHU CIOKESTAMH
NPOMCXOXKICHUST YeloBeKa, (oTorpauu HaXOJOK HMCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEIIET
YeroBeKa, MOJIENb 4Yeperna 4YeloBeKa M 4Yepera MIMMIIaH3€, MOJENb KUCTH YeIOBeKa M KUCTH
HIMMITIAH3€, MOJICIIH TOPCA MIPEKOB YeIOBEKa.

JlabopaTopHasi padora «/3ydeHne OCOOCHHOCTEH CTpOCHHS CKelleTa 4eJIOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IpakTuyeckasi padora «l3yueHue HKOJIOTMYECKUX aJanTaluil 4eI0BEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BuTHe dkoioruu B Tpymax A. ['ymbompara, K. ®. Pymee, H.
A. Cesepriona, D. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaun sxonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Mertoab! 3kosorud. IloneBsle HaOMOAEHUSA. DKCIEPUMEHTBI B 3KOJOTMU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJO0TMH. MOHUTOPUHT OKpPY)KAIOIIEH Cpelibl: JTOKAJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe KOJIOTMYECKUX 3HAHWM U1 4elIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeJIoBEUeCTBA C MNpuUpoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

Hoptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuue! u cxemsl: «Paznensl sKooruuy, «MeToabl dKoIoruny, «CxemMa MOHUTOPUHTA
OKpPYXKaroIlel Cpeab».




JlaGopaTopHas padora «/3ydyeHne METOJ0B 3KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia OOUTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH HX JeiictBus. Kiaccudukarms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JAEHCTBHUS dKojorndeckux ¢akropon. [IpaBmino muaumyma (K. Llnpenrens,
1O. JIn6ux). TonepantHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC OPTaHU3MBI.

Aobunornueckue pakTopsl. CBET Kak 3KOJOTHUECKUil pakTop. [lelicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHW3MBL. ODKOJOTMYECKHE TPYIIbl PACTEHHH U JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHajibHasi pojib cBeTa. @oTonepuoiusm.

Temmeparypa kak skomormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpTaHH3MBI.
[ToMKnIOTEpMHBIE U TOMOHOTEPMHBIE OPIAaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxonornyeckuit gaxrtop. [IpucnocobneHuss pacTeHHl K MOAIEPKAHUIO
BojHOro Oananca. Knaccudukanus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucnocobnenus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, [MOYBEHHAs, INTyOUMHHAas
HOJNOYBEHHAs, BHYTPUOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOHUTaHMs
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonoruueckue purmbl. BHemnne u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsle ¢popmbl opranu3moB. [lonsarue o xu3HeHHol (opme. KuzHeHHble HopMbI
pacTeHH: NepeBbs, KYCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3poOHOHTHL. (OcoOeHHOCTH
CTpOEHUs M 00pa3a KU3HU.

buornueckne ¢Qakropel. Buapl OMOTHYECKMX  B3aMMOJEHCTBHMI: KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpPAaHTCTBO, HaxJieOHHYecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpudeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICHCTBUN IJisi CYIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabauirel 1 cxembl: «IKoNoTHYecKrue GakTopbl», «CBETOBOM CIEKTP», « IKOIOTUUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHbBIE
KHUBOTHBICH, ((q)I/I?,I/IOJ'IOFI/I‘—IeCKI/Ie ajganrtaiguu XHUBOTHBIX), «Cpenm O6I/ITaHI/I$[ OpFaHI/ISMOB»,
«buonorudeckue putMe», <« KusHeHHbIE (HOPMBI pacTeHu», « Ku3HeHHbIE POPMBI JKUBOTHBIXY,
«JKocucTeEMa MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jyecay, «llemu nmutanusy,
«XumaudectBoy, «Ilapasutuzmy, «KoHkypenmus», «Cumonosy», «KommeHcanuzm».

Ob6opynoBanue: repbdapuu pacTeHU W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PaKkTOpoB, TepOapwul  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEMIOOWBBIE M TEHEBHIHOCIHBBICE KOMHATHBIC




pacTeHus, repoapuu U KOJJICKIIHMH TETUIONIO0UBBIX, 3MMOCTONKUX, MOPO30YCTONYNBBIX pAaCTEHUH,
yyyena MNTULl U 3Bepeil, repOapuu pacTeHHil, OTHOCSIIUXCS K TrUrpoduram, Kcepoduram,
Me30(]guTaM, KOMHATHBIE PACTEHUs TaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax, Trepbapum M KOJJICKUMHM pacTeHUM W JKMBOTHBIX, OOJaJalolux dYepTaMu
NpUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHU JKM3HHU, TepOapuu M KOJUICKIIUU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU )KUBOTHBIX, YYaCTBYIOIIUX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTopHas padora «BpIsiBIeHHE TPUCIIOCOOICHHI OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopuass pa6ora «BbIgBICHHE TNPUCIIOCOOICHHI OPraHM3MOB K BIHSHUIO
TeMIIepaTypbi».

JlabopaTopHasi pa6ora «AHAaTOMUYECKHE OCOOEHHOCTU PACTEHUH M3 pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMIA

DKOJOTHYECKHE XapaKTePUCTUKH Momyisiiuu. [lomynsuus kak Ouonornyeckas cucrema.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndecKux OaphbepoB M OCOOCHHOCTEH OHOJOTHH BUIOB B
(OopMHUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpbI NOMyJAlnid. OCHOBHbIE MOKA3aTENN NOMYIISIIUU:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas W IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUS.

Dkojorudeckas CTpykTypa nomymsiiuu. OlleHKa YHMCICHHOCTH Nomynsuuu. JuHamuka
NOMYJISIMY U €€ perysanus. buotnuecknii moTeHIMan nonyisnuu. MoaenupoBanie TMHAMUAKH
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YUCICHHOCTU MONYJSIUUNA: pojib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonsitue 00 »sKomorMueckod HuUlle BUAa. Mectoobutanue. MHOroMepHas MOJIENb
skosorndyeckor HumM JIx.M. Xarunncona. Pasmepsl akosornyeckoii Humu. [loreHumnansHas u
pean30BaHHAs HUILIU.

Bun kak cucrema monynsuuid. Apeansl BUIOB. BuIbI MU MX KXU3HEHHBIE CTPATETHH.
DKOJIOTUUECKUE DKBUBAJIEHTEHI.

3aKOHOMepHOCTI/I IIOBCACHHUA U Mnrpaunﬁ J)KUBOTHBIX. bBHOJIOTHUECKHE WHBA3UU
JYKCPOIHBIX BUOB.

JdemMoHcTpanuu

Ioprper: [Ix. . XaTyuHCOH.

Tabnuibl ¥ cXeMbl: « IKOJIOTUUECKHUE XapaKTEPUCTHKH OMYISIuny, «IIpocTpancTBeHHast
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupaMuibsl HOOMysuu», «CKOPOCTb 3aceieHus

MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMH OpraHmdmMamu», «Mojaenb 3konorudecko Humum XK.
N. XarunHcoHay.

O6opynoBanwue: repOapuu paCTCHUA, KOJIIEKIIUN )KHBOTHBIX.




JladopaTopuasi pa6ora «[IpucmnocoOiaeHus ceMsH pacCTeHUI K pacCEICHUION.

Tema 9. DK0JI0rMA COOOIIECTB. DKOJOrHYECKHUE CHCTEMBI.

Coo0miecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3m MEXAy OpraHH3MamMH B
OuoILEHO3E.

Okocuctema kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHANbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTBI, PeAYIEeHThl. Tpoduveckue ypOBHH.
Tpodudeckue nenu U cetu. AGuorndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHUCTEMAX.
KpyroBopot BemiecTs 1 MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHbIE ITOKa3aTeNu 3KocucTeMbl. buomacca u npoaykuus. DKoJ0rHuecKUue MUpaMuIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa OKOCUCEM. Kamacmpoghuueckue nepecmpouKu. Dnykmyayuu.
HampapiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CYKIECCUH. [lepBHUYHBIC W BTOPHUYHBIC
CYKIIECCUM W WX MPUYHHBIL. AHTPOIIOTEHHbIE BO3ICHCTBUS Ha CyKleccud. KimmakcHoe
cooOmecTBo. buopasHooOpa3ue W IMOJHOTa KPYroBOPOTa BEMIECTB — OCHOBAa YCTOWYHBOCTHU
COOOILIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemsvl 03€p u pex. DKocucmemvl Mopel U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE HKOCHUCTEMBI. ArposkocucreMma. ArpolueHo3. Pazmuuus Mexay
AQHTPOIIOTEHHBIMU U IIPUPOJHBIMU YKOCUCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢GayHel. buomormdyeckoe ©  XO3SHCTBEHHOE 3HAu€HHE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHSI OCHOBHBIX  B3aMMOJCHCTBHI  OpraHW3MOB B
KocUcTeMax. Ponb kackaonozo sghgexkma u 6uo08-30uduxkamopos (Kiouegulx 6udos) 6
@yukyuonuposanuu sxocucmenm. IlepeHOC YHEPTUN 1 BEIIECTB MEXTY CMEKHBIMH 9KOCUCTEMaMH.
YCTOHYMBOCTh OPraHU3MOB, TMOMYJIALMNA M OSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX W
AHTPOINOT€HHBIX BO3JICHCTBUM.

Mexanuzmol  8030eticmeus  3a2pA3HEeHUll  pAsHbIX MUN08 HA  CYOOP2AHUBSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOAOSUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030euicmsusi. MeTooI0orus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemMoHcTpanuu

Hoptpert: A. JIx. Tencnu.

Tabauie! u cxembl: «CTpyKTypa OMOLIeH03a», « IKOCHUCTEMA IIHPOKOIUCTBEHHOTO JIECa,
«JKocucTeMa XBOMHOro Jeca», «DyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMER,

((prT OBOpPOT BCIICCTB B 3KOCUCTEMC), ((I_ICHI/I IUTaHUA (HaCT6I/IH_[Ha}I, ,Z[CTpI/ITHaﬂ)»,
«OKonorudecKas nmupaMmuga 4ucein, «DKoyornyeckas nmupaMuaa 6I/IOMaCCI>I>>, «DKoJIorTHYecKas




nupamua suepruny, «Oobpazosanue 0onoray, «llepsuunas cykieccus», «BoccTanoBieHue neca
nocJje noxapay, «9KoCucTeMa o3epay, «ArpoueHos», «KpyroBopoT BelecTB U IOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

Ob6opynoBanwue: repdbapuu pacTeHUH, KOJJICKIIMU HACEKOMBIX, Uydelna MTHI[ U 3BEPEeH,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHHUN, aKBAPUYM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypOo3KOCUCTEMBDY.

JladopaTopHasi padora «3yueHue pazHooOpa3usi MEJIKUX MOYBEHHbBIX YWICHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKcKypeusi «IKCKypcHsl B TUIIMUYHBINA OHoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIBbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SIHCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmennanerapHas o0onouka 3emiid, TJe CYIIECTBYET WM CYyIIECTBOBAa
)u3Hb. PasButne npencrarienuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBOBaHHs Ouocdeprl. OcodeHHOCTH OUOChEphl KaK riodanbHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. Kpyrosoporel Bemiects U
OroreoXxMMHYECKHEe HUKIIBI (yriieposia, a3ota). PUTMUUHOCTD siBIIeHUI B Ouocdepe.

3oHanbHOCTh Onocdepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIH: TyHJIpa, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENN, CaBaHHBI, IIyCTBIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS >KHUBBIX CHCTEM, OIICHKAa HX pPECYpCHOTO TOTCHIHANa W
O6uochepHbIX QYHKIHUI.

JdemoncTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabmumbl u cxemsl: «I'eocdeps 3emnny, «KpyroBopot azorta B mpupozae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,

«OcHoBHBIE OMOMBI cymny, «KnumaTtuaeckue nosca 3eminn», « Tynapay», «Taiiray, «CMemanHbIi
necy, «lIupokonucTBeHHbIH Jec», «Crenby, «CaBanHay, «IlycTbinsy, «Tponudyeckuii gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa



DKOJIOTHYECKHE KpHU3UChI W WX TPUYUHBL. BoszmelicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpeibl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHbBIX
pecypcoB. Paspymenue noussl. OxpaHa MoYBEHHBIX pecypcoB. MI3MeHeHue kiaumara.

AHTpOIIOTEHHOE BO3JICHCTBME HAa pPACTUTEIbHBIH M JKUBOTHBIH Mup. OxpaHa
PaCTUTENBHOIO M )KMBOTHOIO MHUpa. OCHOBHBIE MPUHILMIBI OXPaHbl NpUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIC MPUHIIUIIBI YCTOWYUBOIO PA3BUTHUS YEJIOBEYECTBA M MPHUPOBL. PannoHanpHOe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJOrHYecKoro pasHooOpasus 3emiuu. OoOmme
3aKOHOMEPHOCTH TIIO0ANTbHBIX SKOJIOIMYECKHX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOIO KpU3nca
" €TI0 BEPOATHLBIC ITOCIICACTBUA.

Pa3BuTHEe METOJOB MOHHWTOPHHTAa pPAa3BUTHS ONACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaroueti U KOHKYPEHMOCNOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontvie
cucmemvl, obecneuugarowue OOCMYn K UHDOPpMAYUU NO COCMOSHUIO) OMOEIbHLIX UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus Mopckux u HazemMHbix IKOCUCTIEM.

JdemMoHcTpauuu

Tabmuuer w  cxembl: «3arpsi3HeHHE aTMOChepbl», «3arps3HeHue ruapocheps,
«3arpsi3HeHue 1ouBbl», «[lapHukoBbIi 3 ek, «Ocobo oxpaHseMble IPUPOIHBIE TEPPUTOPUNY,
«Mopenu ynpasisieMOro MUpa».

O6opynoBanue: ¢portorpaduu OXpaHseMbIX pacTeHUI U )kUBOTHBIX KpacHoii knuru Poccuiickoit
®enepaunn, KpacHOW KHUTH peErvoHa.

11 KIIACC
‘ KoJjuuyecTBo yacos ‘ DIeKTPOHHBIE
HaumenoBanue
Ne a3/1eJI0B H TEM K I (unposbie)
/i Y e Beero 0HT[)60JIbeIe paKTﬁnqecmle 0BpazoBaTEIBHBIE
porp padoThI padoThI pecype
3apoxKACHUE U pa3BUTHE
1 SBOJIFOIIMOHHBIX 4
MPEJICTaBICHUI B
OounoJsIornuu
MuUKposBOIIIOLHUS U €€
2 p H 14 2
pE3yNbTaTHI
3 Makpos3Bosronus 1 eé 6
pe3ynbTaThl
[Ipoucxoxaenue u
4 |[pa3BuUTHE XU3HU Ha 15 15
3emite
IIpoucxoxnenue
5 P e 10 1
YeJI0BEeKa — aHTPOIOTeHE3
DKOJIOrHsS — HayKa O
6 K 3 05
B3aNMOOTHOIIIEHUAX




KoanvecTBo yacos ‘ DeKTPOHHBIE
HaunmenoBanue
N a3/1eJI0B U TeM (wnpposnie)
/i p e Beero Kounrtpousbnsbie || [IpakTHyeckune 0GpazoBaTebHbIe
porp padoThI padoThI pecypeb
OpraHu3MOB U
HaJOpraHu3MEHHBIX
CUCTEM C OKpY Karolen
cpenoi
Opranusmsl 1 cpesia
7 P pea 9 15
oOuTaHus
DKOJIOTHS BUJIOB U
8 e 9 0.5
MONYJISALUN
DKOJI0THUsl COOOIIECTB.
9 g 12 0.5
DKOJIOTUYECKUE CUCTEMBI
10 buocdepa — rimodanbHas 6
SKOCHCTEMA
11 UenoBek U OKpyKaromas 6
cpena
‘12 HPGSGpBHOC BpeMs H8 H H
OBILIEE KOJIMYECTBO 102 o 75
YACOB I10 [TIPOT'PAMME '
11 KJIACC
KonuyecTBo yacos ‘ DJIeKTP
OHHBbIE
uugpos
Kontp || [TpakT Jlata bIC
Ne n/m Tema ypoka OJMLHBI HICCKH |y 3vyenn | 0Gpason
Bcero e e a ATeaLH
pador || pabdor bIe
bl bl pecype
bl
1 OBontonuoHHas Teopus Y. 1
JapBuna
2 JIBrKy1lIM€e CUJTbI BOJIIOLIMH BUIOB 1
o Y. Jlapsuny
Bbopr6a 3a cymiectBoBaHue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIH ||1
oT0op
4 DopMUPOBAHUE CUHTETUYECKOMN 1
TEOPUH IBOJIIOLIUU
OTarbl HBOIFOIIMOHHOTO MpoLecca:
5 MHUKPO3BOJIIOLUA U 1
MaKpO3BOJIIOLUS
6 [Honynsauus — snemMeHTapHas 1

€AnHuIa 3BOJIFOIINNU
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Tema ypoka

KoanyecTBo 4acoB

Kourp || IIpakt

OJIbHBI |[M4€eCKH

Bcero e e

paoor || padoT
bl bl

Jara
U3y4eHHn
s

JIEKTP
OHHBbIE
uugpos
ble
o0pa3oB
aTeJIbH
ble
pecypc
bl

3aKOH T'eHETHYECKOTO PABHOBECHS
JIx. Xapau, B. BaiinOepra.
JIaboparopHast pabota
«BpIsIBIICHNE H3MEHYMBOCTH Y
0co0eii OTHOTO BUIA»

0.5

OneMeHTapHbIE (PaKTOPHI
ABOJIIOLIUU

Dddext ocnoBarens. Ipdext
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3o0numuu nomysuuii:
reorpaduyeckas, OnoJIornIecKas

11

EcrecTBennslii 0TOOp —
HaMPaBIAOIMUN (HaKTOP IBOIIOHH

HHOJ‘IOBOﬁ otbop

13

[Tprucnoco0IeHHOCTh OPraHU3MOB
KaK pe3yJlbTaT MUKPOIBOIIOIUH.
JlabopaTtopHas pabota «3yuenue
apoMop(}o30B 1 uAMOAAANTALUN Y
pacCTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobseHuit y
OpraHu3MoOB: Mop(dosiornyeckue,
¢bu3nonoruyeckue,
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.
JlabopaTopHas pabota
«ITpucnocobaeHns OpraHu3MoB U
UX OTHOCHTEJIbHAS
11e71ecO000Pa3HOCTh)

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JlabopaTtopHas pabota «CpaBHEHHE
BUJIOB 110 MOP(HOIIOTUYECKOMY
KPUTEPHIO»

0.5

16

HCprKTypa BUJIA

17

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIOLUU

18

CBs13b MUKPO3BOJIIOLIMH U
SMUAEMHUOJIOTUU

19

MakposBonronus.
ITameoHTOIOrMYECKHIE METOIEI
W3Yy4YEeHUs FBOIOLUN




KoauuecTBo yacos ‘ JeKTp
OHHbIE
uugpos
Kontp || IIpakr Jlata bIe
Ne n/m Tema ypoka OJMLHBL HICCKH | 1y 3vyenn | 0Gpasos
Bcero e e q aATeldbH
paoor || padoT bIe
bl bl pecype
bl
buoreorpaduueckue MeToabl :

20 p (1) it 1 httQS.// m
HU3YUCHUS S3BOJIFOIINU .edsoo.ru
OMOpPHOJIOTHYECKUE 1 _

21 cpaBHUTEIBHO-MOp(onorudyeckue |1 hitps://m
METO/Ibl U3YUYEHUS IBOTIOIIUN .edsoo.ru
MonekynsapHO-TEHETUYECKHUE,

29 OMOXMMHYCCKUE U 1 https://m
MaTeMaTHYeCKHE METOIbI .ds00.ru
W3Yy4YEHUs SBOJTIOLUN
OO01mmure 3aKOHOMEPHOCTH ps:
SBOJIIOIMN .edso00.ru
AJlanTUBHAs pagualus. _

24 HepaBHOMepHOCTH TEMIIOB 1 https://m
IBOJTFOLIUU .edsoo.ru
Hay4nbie runoressl :

25 yq 1 httQS.// m
MIPOUCXOXKACHUS )KM3HU Ha 3emiie edsoo.ru

OHAy4YHbIE MPEJICTABICHUS O :

26 Honay pex 1 https://m
3apOKIACHUU KU3HU edsooru
OcHOBHBIE 3TaIbl HECOPTAHUYECKOU .

27 P 1 httQS.// m
OBOJIONHA .eds00.ru

28 ['urmoTe3bl 3apoKICHUS KHU3HU 1 https://m

.edso0.ru
HcTopus 3emMau 1 METOMIBI €€
usyuenus. JlaboparopHas padbora https://m
29 «M3ydeHue u onucanue 1 0.5 .edsoo.ru

HCKOITAa€MBbIX OCTATKOB JPEBHUX
OpraHnu3MoOB»
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KoauuecTBo yacos ‘ JeKTp
OHHbIE
uugpos
Kontp || IIpakr Jlata bIe
Ne n/m Tema ypoka OJMLHBL HICCKH | 1y 3vyenn | 0Gpasos
Bcero e e q aATeldbH
paoor || padoT bIe
bl bl pecype
bl
HauanbHbie 3Tanbl opraHnyecKoit :

30 p 1 httQS.// m
SBOJTIOLUU .eds00.ru

31 DBOJIIOLIMS 3YKAPUOT 1 https://m

.eds00.ru
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTHTEILHOTO MHpA. https://m

32 [IpakTuueckas padora «13yuenue |1 0.5 .edso0.ru
0COOEHHOCTEH CTPOSHUS PacTCHUI
Pa3HBIX OTICTIOBY
OCHOBHBIE 3TaIbl YBOJIFOIIUN :

33 11 1 https://m
KUBOTHOTO MUPA .edsoo.ru
DBOJIOLMS )KUBOTHBIX.

34 [TpakTuueckas padbota «M3ydeHne 1 05 https://m
0COOEHHOCTEH CTpOCHUS ' .edsoo0.ru
MMO3BOHOYHBIX )KHUBOTHBIX)

PazButue xu3Hu Ha 3eMie 1o 3pam :

35 p 1 httQS.// m
1 TIepuo/iam .edso0o0.ru
MaccoBble BRBIMUpPAHUS — _

36 9KOJIOTMYECKHE KPU3HUCHI 1 https://m
MPOIIIOro .ds00.ru
CoBpeMeHHbIN IKOJIOTHYECKHI -

37 P 1 https:/m
KPH3HC, €F0 OCOOEHHOCTH edsoo.ru
CoBpemeHHas cucrema :

38 p 1 httQS.// m
OpraHUYeCcKOTo MPOILIOTo edsoo.ru
OCHOBHBIE CCTEMaTUUYECKUE -

39 1 https://m

IPYIIIBI OPraHU3MOB

.edsoo.ru
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KoanyecTBo 4acoB

JIEKTP

OHHbIE
uugpos
Kontp || IIpakr Jlata bIC
Ne n/m Tema ypoka OJMLHBL HICCKH | 1y 3vyenn | 0Gpasos
Bcero e e q aATeldbH
pabor || padort bIC
bl bl pecype
bl
40 AHTpOHOJ'IOFI/I}I — Hayka o 1 https: //m
CJI0BCKE .edso00.ru
a1 Pa3BuTue npeacrabienuii o 1 https://m
MIPOUCXOXKACHUU YeIIOBEKa .edso0.ru
MecTto yenoBeka B CUCTEME
OpPraHHYECKOT0 MHpA. https://m
42 JIaGoparophas pabota «/3yuenue 1 05 .edso0.ru
0COOEHHOCTEH CTpOEHHUS CKelleTa '
YeIIOBEKa, CBS3AHHBIX C
MPSIMOXOKICHUEM»
43 JIBmokymiue cuibl aHTponoreHesa |1 https://m
.eds00.ru
CooTHo1IeHre OMOJIOTHYECKUX U _
44 COLIMAJIbHBIX (PaKTOPOB B 1 hitps://m
aHTPOTIOTEHE3e .ds00.1u
45 OcHoBHbIE cTaauu aHTpornorenesa ||1 https://m
.eds00.ru
46 [Taneorenerrka u nmajgeorecHomMuka |1 https://m
.edso00.ru
47 DBOJIIOLIHUS COBPEMEHHOTO 1 https://m
YeloBeKa .edsoo0.ru
UenoBeyeckue pachl.
48 IIpakTuyeckas padora «M3yueHnue 1 05 https://m
IKOJIOTHYECKHX I TaIuit .eds00.ru
YeIoBEKa»
49 Me)K)II/ICHI/IHJ'II/IHapHI)Ie METOABI 1 httQS: //m

AHTPOIIOJIOTUHN

.eds00.ru
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OHHBbIE
uugpos
Kontp || IIpakr Jlata bIC
Ne n/m Tema ypoka OJMLHBL HICCKH | 1y 3vyenn | 0Gpasos
Bcero e e q aATeldbH
pador || pabor bIC
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50 3apoxaeHue u pa3BuTHE 3Kojoruu |1 https://m

.eds00.ru
Metonsr skonorun. JlaboparopHas _

51 pabota «3y4yeHre METO10B 1 0.5 https://m
HKOJIOTUYECKUX HUCCIICIOBAHUIN -eds00.1u
3HauYE€HHE PKOJOTUUECKUX 3HAaHUI :

52 1 https://m
JJIs1 4EJIOBCKA .edsoo.ru

53 Dkosorudeckue HhakTopsl 1 https://m

.eds00.ru
Abuotnueckue akropsl. CBET Kak
AKOJIOTHUECKU (HaKTop. https://m

54 JIaboparopHast pabota 1 0.5 .edso0.ru
«BbIsBIIEHNE TPUCTIOCOOICHUH
OPTaHU3MOB K BIIUSTHUIO CBETA
Abunotnyeckue GpakTopsbl.

Temneparypa kak SKOJOTHYECKUN https://m

55 ¢akrop. JlaboparopHas pabota 1 05 .edso0.ru
«BbIsBIIEHNE TPUCTIOCOOICHUI '

OpPTaHU3MOB K BITUSTHHIO

TeMIepaTypb»

AbuoTtnueckue HhakTopsl.

BrnasxHOCTB KaK 2KOJOTHUYECKHI https://m
¢axrop. JlabopaTopHas padora .eds00.ru

56 1 0.5 B
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOuTaHU»

57 Cpenpl 0OuTaHNS OPraHU3MOB 1 hitps://m

.eds00.ru

58 Bronornveckne puTMsbl 1 https:/m

.edso00.ru
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a1 aTeJbH
paoor || padoT bIC
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59 XKuznennsie popmer opranuzmon |1 https://m
.edsoo0.ru
60 buotnueckue GpakTopsl 1 https://m
.edso0.ru
3Hauenne OMOTUYECKUX
61 B3aUMOIEUCTBUI I 1 https://m
CYLIESCTBOBAHU OPraHU3MOB B .edsoo.ru
cpene oouTaHus
62 DKOJIOTUYECKHE XapaKTCPUCTUKU 1 https://m
NOMyJIAIUA .edso0.ru
OcCHOBHBIE TTOKa3aTeIN
63 MOMYJISALUH: YUCIEHHOCTb, 1 https://m
IJIOTHOCTB, BO3PACTHAS U TIOJIOBAsI .edsoo.ru
CTPYKTypa
OcCHOBHBIE TTOKAa3aTEIN
64 MOITYJISIITUH: POYKITAEMOCTb, 1 https://m
MIPUPOCT, TEMI POCTA, CMEPTHOCTb, .edso0.ru
MUTpAIIN
65 l?;(gﬂg;ﬂ;;cmg CTPyKTYypa 1 https://m
yIAL .edsoo0.ru
66 ﬂgHi\;nﬁi TIOITYJISAIIAA U €€ 1 httos://m
peryin .edsoo.ru
67 KpuBbie pocta uricneHHOCTH 1 httos://m
nomyssitiiy. KpruBble BEDKUBAHUS s,/
.edso00.ru
OKoJIornueckas HUIlla BUIA.
JlaGopaTopnas pabora
68 1 0.5 https://m
«IIpucnocobmenus ceMsiH edsoo.ru
pacTeHMi K paccelIeHuIo» —
. https://m
69 Bun kak cucrema nonmynsiuit 1 ALps.//m

.edso00.ru
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3 e :

70 aKOHOMCPHOCTH IIOBE/ICHUS 1 1 https://m
MUT'pAlMU JKUBOTHBIX .edsoo.ru
Co00111€CTBO OpPraHU3MOB — -

71 ¢ Jii| P 1 https://m

HOLCHO3 .eds00.ru

79 DKocHCTeMa KaK OTKpPhITas 1 https://m
cucTeMa .edso00.ru
KpyroBoport BelecTB u moTok :
OHEPIUHU B OKOCUCTEME .edsoo.ru
OcHoOBHBbIE MOKa3aTe :

74 HOBHBIE TIOKa3aTeln 1 https://m
OKOCUCTEMBI .edsoo.ru

75 DKOJIOTMYECKUE TUPAMU/IbI 1 https://m

.edsoo0.ru
N3mene COO0011IECTB — :

76 MCHEHHUSI LICCTB 1 https://m
CYKLIECCHH .edso00.ru
[IpupoiHBIE S5KOCUCTEMBI. .

77 DKOCHCTEMBI 03€p U PEK. 1 hitps://m
DKOCHUCTEMBI MOPEW U OKEAHOB -eds00.1u
[IpupoaHbIE SKOCUCTEMBI. _

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETIEH,||1 hitps://m
MyCTBHIHb .edso0.ru

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 https://m

.edsoo.ru
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Ypb6oskocucremsl. [IpakTudeckas httos://

80 pabota «/3yueHue u onucaHue 0.5 ttps://m
YPOOIKOCUCTEMBI» .eds00.ru
3aKOHOMEPHOCTH (HOPMUPOBAHHS _

81 OCHOBHBIX B3aUMOICHUCTBUI https://m
OPraHU3MOB B SKOCHCTEMAax .eds00.ru
MexaHu3Mbl BO3JEHCTBUSA
3arpsI3HEHUI pa3HbIX THUIIOB Ha https://m

82 Cy60pFaHI/I3MeHHOM, .edsoo.ru
OpraHU3MEHHOM, TOMYJIAIIMOHHOM
¥ 9KOCHCTEMHOM YPOBHSIX
buocdepa — obuierianerapaas :

83 (bep i p https://m
VYuenne B. U. Bepnaackoro o -

84 pHax https://m
Guocdepe .eds00.ru
3aKOHOMEPHOCTH CYIIECTBOBAHHUS -

85 P yix https://m
Guochepsr .eds00.ru
KpyroBopotsl BemecTs u -

86 pyr P 11 httQS.// m
OMOTCOXMMHUECKUE ITUKITBI edsoo.ru
30HaNBHOCTH OHOCHEPHI. :

87 tep https://m
OcHOBHBIE OMOMBI CYIITH edsoo.ru

88 YcroitunBocTh 6GuOCheps https://m

.eds00.ru
DKOJIOTUYECKNE KPUZHUCHI U UX :
89 p https://m

IIPUYNHBI

.edsoo.ru
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90 Bo3sneiicTBue yemoBeka Ha 1 https://m
Ouochepy .edsoo.ru

91 AHTpPOIIOr€HHOE BO3JEHCTBUE HA 1 https:/m
pPaCTUTENIbHBIN U KUBOTHBIA MUP eds00.ru

92 OxpaHna IpupoJIBI 1 https://m

.edso00.ru
OCHOBHbIE IPUHLHUIIBI _

93 YCTOMYMBOIO Pa3BUTHUS 1 https://m
YENIOBEYECTBA U IPUPOJIBI .edso00.ru
PanmonansHoe

94 MIPUPOJIOTIONIL30BAHHUE U 1 https:/m
cOoXpaHeHHe OMOJIOTHYECKOTO edsoo.ru
pa3zHooOpa3us 3emiu
O6001enue Mo Teme _

95 «MUKpPO3BOIIOMS U €€ 1 https://m
PE3ybTAThI» .edso0.ru
O60061eHue o Teme _

96 «Makpo3BOIOLHS U eé 1 https://m
PE3YIbTATHI» .edso0.ru
O6001menue mo Teme _

97 «I[IpoucxoxaeHue u pazBuTHe 1 https://m
JKM3HHU Ha 3eMIie» .edsoo0.ru
O60061eHue o Teme _

98 «ITpOUCXOKIEHHE YEIOBEKA — 1 https://m
AHTPOTIOTEHE3» .edso00.ru
O6001menue o Teme «IKOJIOTHS — httos:

99 HayKa 0 B3aMMOOTHOIICHUSIX 1 ttps://m

.eds00.ru

OpraHnu3MoB»
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OHHbIE
uugpos
Kontp || IIpakr Jlata bIe
Ne n/m Tema ypoka OJMLHBL HICCKH | 1y 3vyenn | 0Gpasos
Bcero e e q aATeldbH
paoor || padoT bIe
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100 O6006menue mo reme «OpraHu3Mbl 1 https://m
H cpcaa oOuTauus» .edsoo.ru
101 O6o06meHue mo TeMe «IKoJIOTHUS 1 https://m
BUJIOB U TTOMYJISAIHII» edsoo.ru
102 O606menue o Teme «buochepa — 1
rI00abHas IKOCUCTEMAY)
OBILIEE KOJIMYECTBO YACOB I10 102 0 75
I[TPO'PAMME '

YYEBHO-METO/JAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonornueckue cucremsl u npoueccsl, 10 kiace/ Tepemos A.B., [letpocosa P.A.,

OO0111eCTBO ¢ OTPpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3M1HA»

Tepemos A.B., IletpocoBa P.A. buosnorus. buonornueckue cucremsl u npoueccol. 10 knace. M.-

Muemosuna 2022

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

* MULTIMEDIA — nonnepxka kypca «O01mas Ouosnorus»;


https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

+ Jlabopatopus KJIETKA; Meroanyeckue matepuainsl: COOpHUK HOPMAaTUBHBIX JOKYMEHTOB.

buonorus /Coct. D./1. Inenpos, A. T'.,

ApxkanseB. — M.: [Ipocda, 2010

1 Baryes A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buosorus. bosnpioit cipaBoyHUK 175t
HIKOJILHUKOB U MOCTYMAIUX B BY3bl. — M.: JIpoda,

2011

2 bonrosa 1. B. Coopauk 3amay o OOmmiei 6Moorun 1 IOCTYNAKMUX B By3bl. — M.: «OHHUKC
21Bex» «Mup u obpazoBanuey, 20123 Kozmosa

T.A., Kyamenko B.C. buonorus B Tabnumax 6-11 knacesl. CripaBounoe nocodue. — M.: llpoda,
2010

1 Anacracosa JL.II. O6mas 6uonorus. J(unakruyeckue marepuansl. — M.: Benrana-I'pad,
2010.- 240c.

3 Usanosa T. B. COopHuk 3ananuii o o01eii Ononoruu: mocodue sk yaanuxcst
0011eo0pasonar.

yupexnenuit /T.B. UBanosa, I'. C. Kanunosa, A.H.MsrkoBa. — M.: I[Ipocsemenue, 2012
4 Kosnosa T.A. Konocor C.H. /lugakTudeckue KapTOUKH-3a1aHus 110 001Iel ononorun. — M.
W3narensckuit Jlom «l'enmxep», 2012 — 96¢.

* JJaboparopust TEHETUKA; « Jlaboparopus D9KOCUCTEM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://edsoo.ru/Predmet Biologiya.htm

https://content.edsoo.ru/lab/subject/6/

https://m.edso0.ru

https://www.yaklass.ru/p/biologiat#tprogram-10-klass

https://www.yaklass.ru/p/biologiattprogram-11-klass

www.bio.lseptember.ru

www.bio.nature.ru

www.edios.ru


https://edsoo.ru/Predmet_Biologiya.htm
https://content.edsoo.ru/lab/subject/6/
https://m.edsoo.ru/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-11-klass
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/

www.km.ru/education

http://www.priroda.ru — Mpupoaa: HauMOHaNbHbIM NopTan.

http://obi.img.ras.ru — basa 3HaHWit N0 6BKUONOrMU YenoBeKa. YUebHMK No MOeKYNAPHOM

6uonornm yenoseka, GBUOXUMUK, GPU3NONOTUU, TEHHON N BENKOBOMN UHKEHEPUN.

http://www.zoomax.ru — 300/10rma: Ye0BeK U AOMaLLHMUE }KMBOTHbIE.

http://www.fipi.ru — ®egepanbHblii UHCTUTYT NeAarorMYecknx usmepe



http://www.km.ru/education
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/

