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[IpunoxeHue K OCHOBHOI 00111€00pazoBaTeIbLHON
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Padouas nporpamma yuye0HOIo npeamera
«buosorus» (yriay0JieHHbI yPOBeHb)
s o0yvarommxcs 10-11 kiaaccos

r.o. Kpacnoypanbsck 2024r.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uctopusi pa3BUTUs OMOJIOTHH.
buonornueckue Hayku M u3ydaemble MMM MpoOsiembl. DyHIaMeHTalbHbIE, NMPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBs3annbie ¢ Oronorueil. 3HaueHNUe OMOJIOTHUH B MMPAKTUIECKON IeATEILHOCTH
YeJI0BeKa: MEULUHE, CEIbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHcTpannn

[Moptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepnanckuii, U. I1. I1anos, Y. . Meunukos, H. 1. BaBunos, H. B. Tumocdees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU Haykamu», «CuctemMa OHOJIOTHYEeCKHX
HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: onoaoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSAJOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, CaMOOpraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aldd >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHbIA, TKaHEBbIM,
OpraHU3MEHHBIH, MO YJISIUUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kusnp kak popma cymiectBoBaHusl MaTepuu. Hayku, uzydaromme )UBbIE CUCTEMBI Ha Pa3HbBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenue, usmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHdaTME O 3aBUCMMOM W HE3aBUCUMOU
nepemenHoi. IlmanmpoBanne skcnepumenta. [loctaHoBka u mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKHU U €€ T10CTOBEpHOCTh. Pazdpoc B Ouonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
IToHsTHE CTaTUCTUYECKOIO TECTA.

JleMoOHCTpaLun

Tabmuet 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «bBHOIOTHYECKHE CHCTEMBI»,
«CBolicTBa )KMBON MaTepun», «YpOBHHU OpraHU3ALMH KUBOU NMPUPOb», «CTpoeHUE )KUBOTHOM
KJIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOT0 OPraHu3May, «bHoreoneHos,
«buocdepay, «MeToIbl U3YUSHUS YKUBOIH TIPUPOIBI».

O6opynoBanue: m1abopatropHoe 000pyIOBaHUE TSl TPOBEACHUS HAOIOACHUN, U3MEPEHHUIA,
AKCIIEPUMEHTOB.

IpakTuyeckass padora «/cmoap30BaHWE Pa3TUYHBIX METOJIOB TMPHU HU3YYCHHH >KUBBIX
CHCTEM).

Tema 3. buojiorusi KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHANbHAs €AMHULA KUBOrO. McTopus OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaToMOB, AuddepeHunanbHOe  LEHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue GukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyyenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PAaCTUTEIbHBIX, XKUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHHe METOJOB KJIETOYHOH Owonorum (Xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHThI. Bona n e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiiekyibl. IlepBuunas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUTOCaXapubl U onrcaxapuisl. O0muii miaxn
CTPOEHUs U (PU3UKO-XUMHUYECKHE CBOMCTBA yIi1eBOA0B. buonornueckue GpyHKIMM yrieBOa0B.

Jlununer.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Knaccudukauus — IUnuaos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornyeckne Gynkuun aunuaos. Oo6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nykiaenHoBbIX KuCIOT. HykiaeoTumsl.
[Tpunuun xommuieMeHntapHocTt. IlpaBuno Yaprapda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
byakuun  AT®. BoccTaHOBICHHBIE TEPEHOCUMKH, HUX (QYHKIMH B KIETKe. /Jpyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonexkyn. Modenuposeanue cmpykmypol u  QyHKYul
ouomonexyn u ux komnnexkcos. Komnviomepmwviti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHMBOW IPHUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOZIEN.



Tabmuuer u cxembl: «llepuoanueckas Tabmuna XUMHYECKHX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpoeHHe MOJEKYyd yrieBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKas M mpokapuotudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpPOKAPUOTHYECKOW KJIeTKH. KietouHas cTeHka OakTepuii ©  apXew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOnery€énnas nuddQysus), aKTUBHBII
(epBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomymponumaemocts memOpansl. PaGora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas crenka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3ons. Llutockener. JIBwkenue uutoraazMbl. OpraHouAbl KIETKH.
OpnHOMeMOpaHHBIE OpraHOWABI KIETKH: 3HjomIazmMarndeckas cetb (DI1C), anmapat ['ombmku,
JM30COMBI, WX CTpOeHHE M (PYHKIUH. B3amMOCBSI3b OJHOMEMOpaHHBIX OPTraHOWOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHast ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onvodcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kinerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TJIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICHIMX
pacTeHUN.

HemeMm0Opannbie opranousl kiaeTku CtpoeHne M (QpyHKIHMH HEMEMOpaHHBIX OPraHOMIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIemoK.
MukpoTtpybouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KApUOIUIa3Ma, SAPBIIIKK, UX CTPOCHHUE M (QYHKIIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. benku XpomaThHa — TUCTOHBI. J{unamuka s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHAsh  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHUECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KJIeTKn», «CTpOEHUE pacTUTENBbHON KiIeTKn», «CTpoeHre MUTOXOHAPUNY, «Snpo», «CtpoeHune
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NPeBpallleHNe JHEPTUM B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOoTPOdHBINA. YUuacTe KUCI0opoa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
oOecneueHue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapaKTep
peakuuii kieToyHoro Metabonusma. @epMeHThl, UX CTPOEHHUE, CBOMCTBA U MEXAHU3M JEHCTBUSL.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OenKU-MHTHONTOPBI.  3aBHCHMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEaKIUil OT pPa3IM4HbIX
(dakTopoB.

[lepBrUYHBII CHHTE3 OpraHUYECKHX BellecTB B KieTke. DOTOCUHTE3. AHOKcUuceHHblli U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. [IpoqyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHMHTETHUKOB:  HUTpU(ULUpYrOIINe
OaxTepuu, Kene300aKTepun, cepoOaKTepuu, BOJOPOIHbIE OaKTepuH. 3HaU€HUE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluknmdeckue peakuuu. OkuciaurTenbHoe (GochopuiupoBaHUe.
Onepeuss membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl u cxembl: «POTOCHHTE3», «DHEpreTudeckuii oomen», «buocunrtes Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE /Uil IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padora «/3ydeHne KaTaIuTHIECKOM aKTUBHOCTH (PEPMEHTOB (Ha IpUMepe
aMuJIa3bl WM KaTajlasbl)».



JladopaTtopnasi pabora «/3ydueHne (EepMEHTATUBHOTO pACIICIJICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanumsi HacnencTBeHHOM uWHGopMauuu. ['eHeTWyeckwii KoOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, AaCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ arambl. Ydactue TpancnoptHeix PHK B GmocuuTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHebie 3a00neBanus 4enoBeka, ’KUBOTHbIX, pactenuid. CITIMJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

buoungopmamura: unmezpayus u anaiuz 6oabuux maccusos («bigdata») cmpykmyphoix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuii koa», «Bupycem»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekaronux B uHTepdaze. [loaroroBka kietku K neneHuto. [IpecuHTeTnueckuit
(TOCTMUTOTUYECKUI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmkanmm — JTHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIbHOCTh. MexaHusm
permukanuu JIHK. Xpomocomsl. CTpoenne xpoMmocoMm. TemoMepsl 1 TeoMepasa. XpOMOCOMHBIN
HA0Op KJIETKU — KapUOTHUIL. JIMIUIOMIHBIA M TarmouIHbII HaOOpBsl XpOMOCOM. ["'OMOJIOTrHYHbBIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierku — mMuto3. CTaguu MHTO3a U MPOUCXOJAIIUME B HUX MPOIECCHl. THIbBI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsammsi MUTOTHYECKOTO IHKIAa KiIeTku. [Iporpammupyemas kieTodHass TuOenp —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (hyHKIIMOHAJIbHAs TeHOMHKA. Mexanuzmbl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «KU3HEHHBIH LUK KIETKH», «Muto3», «CTpoeHuEe XpOMOCOM,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuTo3 B KIETKaX KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

Jladboparopnasi padora «HabGmonenne MuTo3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue n GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, IpYyrue NpOTUCThL. KomoHuansHbie
OpraHU3MBI.

B3anMocBs3b 4acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeNnbHAs, MOKPOBHAs,
MPOBOAAIIAs, OCHOBHAasA, MexaHnueckass. OCOOCHHOCTH CTpOEHHsI, (PYHKIHMA U pPacCHONIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEH: SMUTENUAIbHAS, COSAMHUTEIbHAS,
MblIllIeyHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl 0JHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEM.

JIBm>xeHue opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KEHHWEe MHOTOKJIETOYHBIX pACTeHUH: TPONMU3MbI M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YIIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacrenusmu. [luTaHue >KMBOTHBIX. BHYTpUIIOJIOCTHOE W BHYTPHUKJIETOYHOE MHUIICBApPCHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepes
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOe
IbIxaHue. JlpIxaHue TO3BOHOYHBIX YMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHHE
CTPOCHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTeiapHas cuCTeMa uYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsius npixanus. [[pxaTtenbHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjile, KpOBEHOCHBIE COCYABl M KpoBb. Kpyrum KpoBooOpaieHus.



OBOJIOIMOHHBIE YCJIOKHEHUSI CTPOEHHSI KPOBEHOCHOM CHCTEMBl MO3BOHOYHBIX >KMBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BbiaeneHue 'y  KMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpanusi, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHu3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tela C KPOBEHOCHOH U
BBIIETIUTENIbHON cucTeMamMu. BblieieHne y I03BOHOYHBIX JKMBOTHBIX M 4yenoBeka. lloukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJTHOKJIETOYHBIX OpraHiu3MoB. Ciopbl OaKTepuil U IUCTHI
NpOCTEHIMX. 3aluTa Yy MHOTOKJIETOYHBbIX pacteHuid. Kyrtukyma. CpeactBa mHacCUBHOM M
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3al[UTa OPraHU3Ma
oT OosiesHed. MmMmyHHas cucrema dyenoBeka. KIeTOUHBIH M TymMOpajdbHBII HMMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnaiiurenbHbie OTBETHI
opranu3mMoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTh M peryisinusi y OpraHu3moB. Pa3apaxuMocTs y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3zapaxuMocTs U peryssius y pacteHuid. PocToBbie BeliecTBa U UX
3HauEHUE.

HepBuast cucrema u pediuexTopHas peryssiuus y >XUBOTHBIX. HepBHas cucrema u e€
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTaenbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrexkc u peduekropnast nyra. besycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHasi peryisiivsi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX U 4yesioBeka. JKeiesbl
SHIOKPUHHOM cHCTeMbl M HUX TOpMOHBL [leiicTBe ropMoHOB. B3auMocBsi3b HEpBHOW U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cUCTEMA.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuupbl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIH,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHE HACEKOMBbIX», «TKaHM pacTeHui»,
«KopueBsie cuctembl», «Ctpoenue credns», «CTpoeHHE JMCTOBOM TIUIACTUHKWY», «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cHucTeMay,
«/pixarenbHass  cucrema», «HepBHas cuctema», «Koxa», «MpbllieyHas CUCTEMay,
«BpinenurenbHas cucrema», «HIOKpUHHAsA cuctemay, «CTpoeHue MbIbDy, «MMyHUTETY,
«KumeynononoctHeie», «CxemMa NUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOoeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema poiO», «HepBHas cucrema nsarymkun», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
HK3EMILISPbl KOMHATHBIX PACTeHM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE ISl IEMOHCTPAIIMHM TOYBEHHOTO U BO3/IYIIIHOTO MUTAHUS pACTEHUI, pacIierIeHus
KpaxMmasia ¥ OelKoOB MO AeUCTBUEM (EepMEHTOB, 000pYyI0BaHKE [T IEMOHCTPALIUU ONBITOB 110



U3MEPEHHUIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHM3Ma JbIXaTEIbHbBIX JIBM)KCHHM, MOJIEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBele kieTku, unu ramersl. Meiio3. Cragum Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [1onoBeie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue noJIOBbIX KIETOK.

Omio10TBOPEHNE U IMOPUOHATBHOE Pa3BUTHE XKUBOTHBIX. CIOCOOBI OIJIOIOTBOPECHHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O Pa3BUTUU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunuposantoe u HedepmuHuposanuoe opobnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3akjaJKka OpraHoOB M TKaHEW W3 3apOoJbIIIEBBIX JIMCTKOB. B3amMHoe BiMsHUE YacTeil
Pa3BHBAOIIECTOCS 3apO/IbIIa (AMOPHOHATILHAS MHTYKITUS ). 3aKJIa]Ka MIaHA CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT UepapXUUECKUX B3aUMOJCUCTBUI reHOB. BiusHue Ha YMOpHOHATBLHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue xuBOTHBIX. [locTomMOpuonanepHbli mnepuoa. I[Ipsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO PA3BUTHS, UX PACIPOCTPAHCHHUE B MPHUPO/IE.
Tunel pocta >KUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBEHOTO DPa3BUTHS y KUBOTHBIX M 4ejoBeka. [lepuojibl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue Crop B mpoiiecce Meiiosa. ['amerorenes y pacrenuit. Omio10TBOpeHUe U
pa3BUTHE PACTUTENBbHBIX OPraHW3MOB. J[BOWHOE OIIOJOTBOPEHHE Yy ILIBETKOBBIX PACTEHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «BereratuBHOE pa3sMHOXKEHUE», « TUTIBI O6ECIOI0ro pa3MHOKECHHS,
«Pa3sMHOXEHHE XJIaMHUJIOMOHA/b», «Pa3MHOXKeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH U CHEPMaTO30MAA»,
«OCHOBHBIE CTaANHN OHTOreHe3ay, «[IpsMoe u Henpsimoe pazBuTHey, «Pa3BUTHE MAICKOTO XKyKay,
«Pa3zButne capaHum», «Pa3BuTue mATYmIKN», «JIBOIHOE OIUTOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN LUK MXay, <« KU3HEHHBIN [IUKJI MANIOPOTHUKAY, <«KU3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIIEKICTOK U CIIEPMaTO30HU 0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust craHOBIIEHUS M pa3BUTHS T€HETUKH Kak Hayku. PaboTer I'. Menpens, I'. ne @pu3a,
T. Moprana. Ponb oreyecTBeHHBIX yu€HBIX B pa3Buthu renetuku. Padotst H. K. Konsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTHN, (QeHoturl. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpermupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [Ipasuno noMmunupoBanus. Bropoit 3axkoH MeHaenst — 3aK0H pacileneHus
npu3HakoB. lluTonormueckre OCHOBHI MOHOTHOPHAHOTO CKpelMBaHus. [ UmoTre3a 4YHuCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0ornueckrie 0OCHOBBI AUTMOPUTHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enoTun kak nenoctHas cucrema. [lneforponus — MHOXECTBEHHOE AECHCTBHE TIEHA.
MHoxecTBEHHBIH auienu3M. B3aumopeiicTBue HeayuIenbHBIX T'€HOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, OBEACHUS M KOTHUTUBHBIX (DYHKIMN. [ eHeTHUeCKne MEXaHU3MbI
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOMY.
['eHeTnyeckue acneKThl KOHTPOJIS M U3MEHEHUS HACJIeJCTBEHHOW MH(QOpPMAlMH B MOKOJIEHUSX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnens», «Tperuit 3akoH Menuemns»,
«Ananuzupymoliee ckpelupanuey, «HemnonHnoe noMmunrpoBanuey, «CLemIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapuotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAlUU 3aKOHOB €IMHO00pasus ruOpua0B IEPBOTroO
MOKOJICHHSI M PACUIEIUIEHUsI MPU3HAKOB, MOJEIb IS JEMOHCTpPAllMM 3aKOHA HE3aBHCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaToOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBie reHotuna u cpeapl npu (GopmupoBaHuH (eHOoTHNa. V3MEeHUYnBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TPHU3HAKU. BUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbsIM psa v BapuanuoHHas Kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3J[AHUH I'€HETHYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyranonHasi W3MEHYMBOCTb. BHbl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUH. SIAepHBIE M IUTOIUIA3MATHYECKHUE MYTaIlUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpuYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb SNULEHEMUYECKUX (Hakmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOCTHY, «MoOIU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopeHuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, «Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «lcciemoBaHWE 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMMa HCCIIEIOBAHMS T'€HOMa YellOBeKa.
MeTobl U3Y4YeHUS TEHETUKH YETIOBEKAa: TeHealloTMYeCKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIesICHUE



TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4HciIe ¢ oMo ITL[P-
aHanu3a. HacnencrBennsle 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YeT0BeKa.
bone3nun ¢ HacneACTBEHHON MNPEApPACIIONOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOJNOBBIE KJIETKU. [IoHATHE «T€HETUUECKOro Ipy3a». DTUUECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3HMUECKOMY M
XMMHUYECKOMY 3arpsA3HEHUIO OKpYy)Kawlled cpeabl. ['eHernuyeckas MpeapacroaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuorum udenoBekay, «MeToabl M3YYCHHS] TCHETUKH YEIOBEKAY,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoJia, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAOB B HacineACTBeHHOM m3meHuuBocTH H. M. BaBuiioBa, ero 3HadeHue I CEIEKIIMOHHOU
paboThL.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN O0TOOP: MacCOBBIN U MHIUBUYaIbHBIN.
Otanbl KOMOWHAIMOHHON cenekiuu. McnplTaHue mpou3BoauTeneil mo moroMctBy. OTOop Mo
TEHOTHITY C IOMOIIBIO OIICHKH (PEHOTHIIAa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN32
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHMOHHOW paboTel. PagmanuonHHbsii u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTypHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHre T€HOMHOIO PEJaKTUPOBAHUS U MeT0/10B pekoMOuHaHTHBIX JIHK nns nomyyenus
VCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyyenne mnonuruionioB. BHyTpuBMaoBas rubpuauzauusa. bauzkopoacTBeHHOE
CKpelBaHue, uiu MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Wi ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUU pPACTEHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHue M H3y4YEHHME T€HETUYECKHX PECypCOB KYJIbTYpPHBIX PAaCTEHHH M UX JHUKHX
poauyel A co3aaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedosblx uoetl u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM W3MEHYMBOCTH», «METOABl CENEeKLINN»,
«Otnanéunas rubpuanzanus», «Myrtareses».

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJbTYypHBIX PAaCTEHMHM M IOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOABlI U JIOCTH)KEHUS CEJNEKIUU PacTEHUI M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBHIE KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuute3. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBaHHUSI TEHOMOB C LIEJIbIO ITOJIyYE€HUsI OPIaHU3MOB U X KOMIIOHEHTOB, COAEPIKAIIUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas mHxeHepus. MeTonpl KynbTypbl KJIETOK M TKaHEHM PacCTEHUM M KMBOTHBIX.
Kpunobanku. ComaTnueckasi THOpHIM3aIUsS U COMATHUYECKHH sMOpuorenes. lcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NOJIUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SHIEKIIETOK U KIIOHUPOBAHUE JKUBOTHBIX. METO | TPAaHCIUIAHTALUH AJ1ep KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUSA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pekomOunantubix JAHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUSI U TEPCIIEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTab010MHBINM aHaIN3, TEHOLIEHTPUYECKHUI aHaIU3 POTeOMa YeIoBeKa JIJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Mcronb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0uounxeHepus
JUI pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUs KOMIUIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTUH TPEXMEpPHOro OMONPHUHTHHrA U cKad(OIAMHTa A peleHHs
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallMX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JIeBaHMs YeIOBEKA U dKUBOTHBIX.

JleMoOHCTpaL U

Tabmunel u  cxembl: «/cnonap3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIOrus — BaKHeIas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymue cunbl sBoiton  BUaoB 1o Y. JlapBuHy (BBICOKas HWHTEHCUBHOCTh
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnew)», «JlecTHuna >KuBBIX
cyuiects (o Jlamapky)», «Mexann3m GopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHH 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta nyremectus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cymiecTBoBaHue», «Ilopoasl romay6eity, «MHoroodpasue KylIbTypHBIX GOpM
KanycTb», «Ilopoapl AOMamIHMX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIICHHS ABHXKYIIUX CHJI SBONIONUN», «OCHOBHBIE TOJIOKCHUS
CUHTETHYECKON TEOPHH SBOIIOIIHM).

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHuLa 3BoiolMU. COBpEeMEHHBbIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisaiuil. IsmeHeHue reHooHaa MOmyIsauu KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHIIBI) JBOJIONMH. MyTallMOHHBIA MpOIecC.
Komb6unarupHast usmeHuuBOCTh. peli reHoB — ciryyaliHble HEHANPaBICHHbIE H3MEHEHUS YaCTOT
amneneid B nonynsnusax. Jddext ocHoBarenss. Ipgpexm dymulrounozo 2oprviuika. CHudiceHue
2EHeMmuU4ecKo2o pasHoobpasus: npudursl u cireocmeus. llpossnenue sgpghexma opetigha cenos 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nonynsuuii: - reorpaduueckas
(mpocTpaHcTBeHHas ), OroIoTHYecKas (PEnpoyKTHBHAS).

EcrectBenHblii oTOOp — Hampabistomuil ¢aktop sBosonuu. DOpMBI €CTECTBEHHOT'O
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOIIMK, pa3pblBatolnii (qu3pynTuBHBIA). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOaeHuit y opranu3smMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocodaeHuii y
OpraHu3MoB:  MOp(QOJOrHYecKue, (PHU3UOIOrMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpa3oBaHue Kak pe3yslbTaT MHKPOIBOJIOLHU.
M3onsauus — ximroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cnocoObl Buao0Opa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3arus, TuOpuan3anus ). JIUTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOMIOIMOHHOM OuoNOrMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
61opazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLMUS IMapa3sHTOB U HMX X035ieB. MeXaHU3MBI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTLY, «[lomynsiuoHHast CTpyKTypa BUAaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIIOIUN,



«IKONOTuYecKas H30JSIUs TOMyJSIUN  ceBaHCKo (openu», «l['eorpaduyeckas H30IAIUSA
JMCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHULBI JaypcKoity, «llomynsiuoHHbIe BOJTHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «Cxema JeHcTBUSA ecTecTBEHHOro orbopa», «Dopmbl OOprOBI 3a
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIACMBIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XHUBOTHBIX», «lIpenympexnaromas oOKpacka >XKHBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buna», «Bunpl-nBoiiHukn», «CTpykTypa Buaa B 1npupoae», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuy pacTeHHiA, KOJUIEKIIMM HACEKOMBIX, dydesa MTHUI] U 3BEpeH ¢
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydyesna NTUI ¥ 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MaKpolsBoiolMy. [laneonTonornueckue METobl U3y4€HHUS SBOJIIOLIUH.
ITepexonnbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS IBOJIOIHH.
['eHeTHYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS SBOJIIOLIMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
FeHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTreMaTH4YeCKHEe METOJAbl M3yYeHHUS  DBOJIOLHUU.
["'omonornynsie reHbl. CoOBpeMeHHbIE METO/IbI TIOCTPOEHUS (PUIIOT€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBWiia)  d3BOJNOUUHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAan», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodure», «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThly, «HawanpHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPraHbl», «PyINMEHTH,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIAH3e», «[J1aBHbIE HampaBJIEHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIUHU, repOapuH, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumotessl MNpPOMCXOXKJIEHUS >KU3HM Ha 3emsie. AOHOreHe3 M IMaHCIEPMHS.
JloHay4Hble TpEACTaBICHUS O 3apOXKICHUM >KU3HU (KpealoHu3M). ['Hmore3a mocTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu ®. Penu, JI. Cnannanuany, JI. Iacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOPraHUYECKOM HBONMIOIMH. [manerapHas (reosoruyeckasi) IBOJIOIHS.
XuMHUECKasi 3BOJIONHS. AOHOTeHHBIH CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHHMYECKUX.
OmnsiT C. Mutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3za nepBudHoro OynboHa J[k. XosjgeiHa, reHeTHyeckas rumnoresa [
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHass ©  aOCONIOTHAsT  IEOXPOHOJIOTHUA.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3Tanel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIIOLHMS MEPBBIX KIETOK.
Oomonuss MeTtabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpEMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emuie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl ABOJIOLMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pPaCTEHHIA.
Boixon pactenuii Ha cyury. [losiBiieHre ciopoBbIX pacTeHUI 1 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIMS O3BOHOYHBIX. [Iponcxoxacane aM(puOuil U penTuITHi.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U NepuoiaM: apxei, NpoTepo30il, Naneo3on, Me30301,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4eckux nporeccoB. [losBneHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTrieoOpa3oBaHHE: €ro YCJIOBHS WU BIUSHUE Ha Ta30oBbIi cOCTaB
aTMochepsl.

MaccoBble BBIMUPAaHHS — JKOJOTMYECKHE KpU3HCHI mpouuioro. ITpuuuHel U cnencrBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuueckoro mupa. [IpuHIMIBEI KiIaccuduKanuu OpraHUu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumel u cxembl: «CxeMa ombita @. Peqny», «Cxema ombita JI. [Tactepa mo u3yueHuto
camo3apoxxJieHus: xu3Hu», «Cxema ombita C. Musnnepa, I'. FOpu», «OTansl HeopraHuueckoit
sBoOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHble 3Tanmbl OpraHUYecKOW SBOIIOIUI,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cCUMONOreHe3ay, «Crucrema KuBOoi mpupoas», «CTpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuHHOPUTB), «OAHOKIETOUHBIE BOJOPOCIHY,
«MHOrokneTounbsle Bogopociny, «Mxm», «llanopoTHukmn», «l'on0cCeMeHHBIE pacTEHUAY,
«Opranbl IIBETKOBBIX pacTeHuil», «Cxema pa3BUTUS KHUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «lIpocteiimmey, «Kumednononoctusie», «llmockue yepsu», «HineHucroHoruey,
«Pb10BI», «3emMHOBONIHBIEY, «IIpecmbikatomuecs», «lItunply, «Muekonuraromme», «Pazpurue
JKU3HU B apXeuckou spe», «Pa3BUTHE KW3HU B MPOTEPO30MCKOW 3pe», «Pa3BuThe XU3HH B



MaJIe030MCKOM pen, «PazBuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3BuTHe KU3HU B KAWHO30MCKOU
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pPACTEHUH Pa3TUYHBIX OTIEIOB, KOJUICKIMM HACEKOMBIX,
BJIQXKHBIE ITpenaparbl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HITIOKOXKHX, CKEJIEThI
MNO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUL WU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHON aTMochepe».

JlaGopaTtopHasi padora «l3ydyeHHMEe W ONHKCAHUE HMCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yueHre 0coOEHHOCTEH CTPOCHUS pACTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue yejJ0BeKa — AaHTPONOreHe3

Pa3nensl u 3anaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoB/IEHHE TPEACTABICHUI O MPOMCXOKICHUM YeIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTtBo  uenoBeka € KUMBOTHbIMU. (CuHcTeMarnyeckoe IOJIOKEHUE  YelOBeKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYecKre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMILUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPON CUTHAIbHOW CUCTEMBI.

JBwxymue cuitb ((haKTopsl) aHTPOIIOTeHe3a: OMoJIOTHYecKre, cornanbHbie. COOTHOLICHNE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEeIKHU YeTOBEKOOOpa3HbIX 00€3bsH U JoJeH. ABCTPAIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpyna. YenoBek
INPSIMOXOJIALINM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienbOeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBEKa 1 YeJIOBeKa pa3yMHOro. YenoBek HeaH 1epTalbCKUn
KaK BHJ JIOJEH XOJOIHOrO KIMMara. YeloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIOIMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MOMYJSALHMAX YEJIOBEKA.
MyTtaumonHsIi nponece U nonumop¢usM. IlonynsauroHHble BOJHBL, Apeld reHoB, MUrpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIIUAX COBPEMEHHOT'O YeIOBeKa.

UYenoseueckue pachl. [lonstue o pace. bonbiiue pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3UMaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHus 4YeJloBeKa M0 IulaHere. EauHCTBO  yenmoBedeckux pac.  Hayunas
HECOCTOSTENLHOCTh pacu3Ma. IIprucrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpensl. BnusiHue reorpaduyeckoil cpenasl U Apelda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTHS M MAJCOAHTPOIIOJIOTHUS ~ YEIOBEYECKUX  MOMYJISALUH.
buocouuansHple  HccrneAoBaHHMA ~— OpUPONBI  YenoBeka.  McciemoBaHue — KO3BOJIOLUHU
OHMOJOTUYECKOT0 U COLUMAIBHOIO B YETIOBEKE.

JleMoOHCTpan U

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxembl: «MeTOAbBl  aHTPONOJIOTHH», «[OJJOBHON MO3T 4YeIOBEKay,
«UenoBexkooOpa3Hbie 00€3bsHBDY, «CKENeT YelloBeKa M CKeNleT IMMITaH3e», «PymuMeHTHl U
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLIMOHHOE [JPEBO UEIOBEKAY,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek mpaMoxoaamuin», «JleHuCOBCKHI 4eI0BEK»
«Heanpepraneup», «KpomanboHIbD), «lIpeakn dyenoBeka», «ITalbl 3BOJIIOIUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MAaTEPUAIbHON KYJIbTYphl MPEIKOB
4eJoBeKa, penpoaykiuuu (potorpadun) KapTHH ¢ MUGPOJIOTHICCKUMU U OMOJICHCKUMHU CIOYKETaMHU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNIOBEKa, CKEJEeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa U depena IIMMIIAH3€, MOJENIb KUCTH YelIOBEeKa M KUCTH
LIMMIIaH3€, MOJIEIIU TOPCA IIPEIKOB YEJIOBEKA.

JladopaTtopuasi padGora «M3yueHue OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckas padora «3yueHue 3K0JOTMYECKUX aJalTalUN YETOBEKay.

Tema 6. JK0J10THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJJOPTraHNU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoeHNSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YelOBeKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepiios, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Pazfensl skonorum», «MeToabl SKoiIorumy, «CxemMa MOHMUTOPHUHTA
OKPYKaIOIIEH CpebD».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCIECTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Oxonoruyeckne (GakKTOpbl W 3aKOHOMEpHOCTH uX JeictBusa. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYECKHEe, OuOTHYEeCcKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUS IKosornyeckux (axtopos. [Ipasmino muaumyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpraHU3MBEI.
[loliknoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocoOneHus pacteHuil K MoAaep>KaHUIO
BogHOro Oanmanca. Kmaccudukanmst pacteHuii mo oTHomieHWto K Boje. [IpucmocoOneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.



Cpenpl oOuTaHHs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3IyIIHAs, MOYBEHHAas, MIyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOUYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. Ilonstie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KYCTapHHUYKH, MHOTOJETHHUE TPaBbl, OJHOJICTHHE TpPABHIL.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aMMOJEHCTBHH:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEHCAIN3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduueckne  B3amMoJeHCTBHUS  (TOMHYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxembl: «JKonorudeckue GpakTopb», «CBETOBOW CHEKTP», « IKOJIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TerIOKpOBHBIE )KUBOTHBIEY, «XO0JI0IHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruyeckue putMb», «KusHeHHble POpMBbI pacTeHU», « Ku3HEHHbIE (POPMBI JKUBOTHBIX,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: repbapud pacTeHUM W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuu 1 KOJJIEKIUHU TETI0T00NBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHIA,
yyyesia MNTULl U 3Bepel, repbdapuu pacTeHMi, OTHOcALMXcA K Turpoduram, kcepoduram,
Me30(HuTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYII, KOJJICKIIH )KUBOTHBIX, OOUTAIOMINX B Pa3HBIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
IOPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKU3HHU, TrepOapuM M KOJUIEKIUHU
pacTeHuil U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUU KUBOTHBIX, yYACTBYIOIIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIIHSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHOpomHOCTH cpefbl, Quznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBaHUN MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysAIuil. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckass CTpykTypa momymsanuu. OleHKa YHCICHHOCTH Tonmyisinud. J(nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsiuu. Kpusble pocTta uucieHHoCTH momynsuuu. Kpusble BbDKMBaHUS. Perynsius



YUCIIEHHOCTH TMOMYJALMNA: poJb (PaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornyeckor Humm Jhx.M. Xaruunncona. Pa3zmepsl skosnorndeckoil Humu. [loTeHuunanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomynsiumii. Apeansl BUAOB. BUABI M HX JKU3HEHHBIE CTpPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUIPALMM >KUBOTHBIX. bHOJIOrnueckue WHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

[Toptper: Ix. . XaTynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTUYECKUE XapaKTEPUCTHKU MOMYISIun», «[IpocTpancTBeHHas
CTPYKTypa nonyisauun», «Bo3pacTHple nupamuisl nomyisquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH OpraHuzMamu», «Monens skojmornueckor numm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3zMoB. buorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHH3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. Jk. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpaMu bl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpodguuecxue nepecmpotixku. @nyxmyayuu. HanpapieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBHUHbIE M BTOPUYHBIE CYKIIECCHM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiumakcHoe COOOIIECTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBL. JKocucmemsbl 03€p U peK. IKOCUCMeMbl MOpel U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmmums wmexny
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢iopa u dayna.
CunanTponuzanus ropojckoil ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B IKOCUCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTONYMBOCTH
OpraHMW3MOB, TMOMYJSIUHA W HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX W aHTPOIOIE€HHBIX
BO3JICHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUNl  pA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBblL HKON0SUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JlemMoHCTpauuu

IToptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIEcay,
«JKocucreMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23KocucteMey», «llenmu mnuTaHus (macTOuIHAs, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIa YUCEID», «IKOJIOTHYECcKas MupaMuia OuoMacch», « IKOJIOTHIecKas
nupamua sueprun», «Oopazosanue 0onoray, «llepsuunas cykueccus», «Boccranopnenue eca
IOCJIE MOXKapa», «IKOCUcTEMa 03epar, «ArpoueHo3», «KpyroBopoT BemecTB U NOTOK SHEPTUU B
arporieHose», «IIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuy pacTeHUH, KOJUICKIMH HACEKOMBIX, yydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pa3HOOOpa3usi MEIIKMX TTOYBCHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKeKypeust «IKCKypcHsl B TUIIMYHBINA OHMOreoneHo3 (B ayOpaBy, OEpe3HSK, €JIbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 0o0ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ounocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo 6uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMocdepsl Kak TiodampHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTsl  BemecTtB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYH/ApA, XBOHHBIC
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrtpykTypa U QyHKIIHS ®KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIIHana u OnocepHbIX
byHKLIU.

JleMoOHCTpaLun

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

Tabmunet u cxemsl: «l'eochepsr 3emnny», «KpyroBopot azora B mpupoe», «KpyroBopor
yriepojia B npupojzie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE,
«OcHoBHBIE OMOMBI Cyny, «Knumatuyeckue nosica 3eminy, « Tyaapay, «Tairay, «CMenranabi
necy, «llupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycTiHgy, « Tponudeckuii jJecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TNpUYMHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3aMeHeHue kaumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEINIbHBIN U )KMBOTHBIA MUP. OXpaHa pacTUTEIBLHOTO
U JKMBOTHOTO Mwupa. OCHOBHBIE TPUHIUIBI OXpaHbl Tpupoasl. Kpacaeie kuuru. Ocobo
oxpansiemble pupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE TAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YeJIOBEUECTBA M MpHUpoAbl. PanronansHoe
OPUPOJIONIONIB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpaszus 3emnu. OOmue



3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHUECKUX KpU3UCcoB. OCOOEHHOCTH COBPEMEHHOIO KpH3Kca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butie METOJOB MOHUTOPMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvie ungopmayuonHvie
cucmemyl, obecneuusarouwue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUmMmayuy IKoCUcmem u cnoco606 6opvobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHwix 9KOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue THIPOCchephD»,
«3arpsi3HeHHE TOYBBDY, «[TapHUKOBBIH 3P PerT», «Oc000 OXpaHsIeMble IPUPOTHBIE TEPPUTOPHUI,
«Mopenu ynpaBisieMOro Mupa.

O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacCTCHUH 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH peErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOEHUS MPOTPaMMbl MO OMOJOTHH BbIAEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKOMN
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIPEIeICHHUIO,
Hanuuyue momueéayuu K OOYy4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pa3zeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTUSA
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYAIOUIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAMH, TPUCYHIUMH  CHUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMMU, NPUHATBIMA B
o0miecTBe TpaBWIaMH W HOPMAaMH MOBEICHHS M CIHOCOOCTBYIOT IpOIECCaM CaMOIO3HAHMSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHUS BHYTPEHHEH MO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda M CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTYpHOMY  HAclIE€QUI0O U  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOro npeamera «bromaorus» JoMKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYaroOUIUXcs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
HOSHIII/ICﬁ JIUNYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaIIPIfI, IMO3UTUBHBIX BHYTPCHHUX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  00IIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA AESITETFHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

c()OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYArOIMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘~I€6HBIX ITPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/a4, BBIMOJIHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHUIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )I@flCTBI/IfIX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOSXKIEHUSIMHU, KyIbTYPHBIMU IIEHHOCTSIMH U COLIMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBAXHUTCIBHOIO OTHOIICHHWA K MHCHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U MaMITHUKAM IPUPOJIbI, JOCTUKEHUIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTB OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTUH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CIIYEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIEC PEIICHHUS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISM, CO3/IaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE NPOSBISTH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 3710poBOro U 0e30macHoro odpasa *xKHU3HH (370pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IEHHOCTH TIPaBUJ WHAMBHUIYAbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOLIUX 3JOPOBbIO U KM3HU JIHOJIEH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JACSATEIHPHOCTH TEXHOJIOTHYECKOW U CONUAIIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIeii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

DKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOW KYNbTYphl: HMPHUOOPETEHUE OMNbITAa IJIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIEACTBUN ISl OKPYXKAIOLIEH CPEIbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIb30BaTh NPUOOpPETaeMble IPU U3YYECHUHM OMOJIOIMU 3HAHWS U YMEHUs
IpU pEIIeHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IPUPOJONOJIB30BaHHEM (COOIIOAEHNE
IIpaBUJI MOBEICHMS B IIPUPOJIE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHUCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH NPUPOJHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKHUE IOCIEACTBUS MpeIIpPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANPAaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKu M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOI'O Ha JUalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3aUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue creuu(uky OHONOrMM Kak HayKH, OCO3HaHMA €€ poid B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEH M peleHUH Ipo0IeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCredyeHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOKUCKA MyTeH BbIXOJA U3 II00aTbHBIX
HKOJIOTHUECKUX MpoOsieM U oOecrieueH sl epexosia K yCTOHYMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAJIbHOMN
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

[IOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHUs, MCIIOIB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS I aHajiu3a M OOBSICHEHUS SIBJICHUU
OKpYKAIoIIero MUpa M NPOUCXOAIMIMX B HEM H3MEHEHUH, yMEHHE JeraTb OOOCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS MJis pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IIPOCKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEphIBHOMY O00Opa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MeranpeaMeTHble Pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHONOrus» BKIIOYAIOT:
3HaUMMBbIC Ui (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJOBaHHE, HAOIIOJEHUE, U3MEPEHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpPCATbHBIC
yueOHble JeicTBUs (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIE), 00ECIeUnBaIOIINE
dbopmupoBaHrue (PyHKIHOHAIBHON T'PAaMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYy4YaroUInXcs;
CIOCOOHOCTh o0yJarmuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM Ha YpPOBHE CpeaHEro oomero ooOpazoBaHus Yy
oOygaromerocss OyayT copMHpOBaHBI IMO3HABATEIHHBIC YHHUBEPCAIBHBIC yUeOHBIC JECHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OBiaieHUe YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU /IEHiCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCIIOJIH30BATh IPU OCBOCHUY 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KIacCHU(pUKaluU, OOOOIIEHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TOHATUI
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATHUSMU);

OTIPENIETIATh 1NN JeATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTB PE3YJIBTATHI ACATEIHHOCTH C MOCTABICHHBIMU TEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB M SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIC, 10 AHAJIOTUH ), BBISBIISITH
3aKOHOMEPHOCTH M MIPOTHUBOPEYHS B PaCCMATPUBAEMBIX SIBICHHSIX, ()OPMYJIMPOBATH BBHIBOIBI U
3aKJIIOUEHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA ISl MPEACTABICHUSI CYILIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUUM pPa3HOTO poja,
BBISIBJICHHBIX B PAa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh ITUIAH PEIICHUs TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHMWBATh COOTBETCTBHE PE3YJIHTATOB ILENSIM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIHLHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX pPEATbHOTO, BHPTYaAJIHHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBHS:

BIIAJICTh HABBIKAMHU Y4Y€OHO-HCCIIECOBATEIHCKON M MPOCKTHOM NEATETbHOCTH, HAaBBIKAMH
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJ/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJ0B TO3HAHUS;



UCIOJIb30BaTh PA3JIM4YHbIe BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpeTalny, NPeoOpa3oBaHUI0O U MPUMEHEHHMIO B YUEOHBIX CUTYallMsX, B TOM YHCJE IMPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOW NEATEIHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOAUTh apIyMEHThI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEPXKICHHH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIN3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yIbTaThl, KPUTUYECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATh 1IEJICHANIPABIICHHBIM MOMCK IEpeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEepEeHOCUTh 3HAHWA B  IIO3HABATENbHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAjararb OpUTHHAJIbHBIE IOAXOAbl M PELIEHMs, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpMaLUU (TEKCcTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBApSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIWYHbIX BHJIOB M (HopM
IPECTaBICHUs, KpPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY MpPEACTABIECHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BaTh HAy4YHBI S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYEecKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WH(pOpMANMU, HHOOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMOM TeMbl (YMEHME 33/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKICHHs OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadud, YYWUThIBaThb HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBa OOIICHHS, MOHMMATh 3HAUEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, yMETh CMAr4aTh KOH(PIUKTH U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYTUX JIOACH, MPOSIBIIATh YBaXHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHMMATh U MCIOJb30BaTh PEUMYIIECTBA KOMAH/IAHON M MHIUBUAYAIbHON pabOThl MpU
peleHnn OMOJI0rHYecKol MpobiemMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITEeIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATh
JIEHUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JEHCTBUM, pACIIPENENSTh POJIA C Y4ETOM MHEHUI
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXK/I0T0 YYacTHHKA KOMaH/bl B OOLIUI pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMHU ACHCTBUAMMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNWE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUus B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 1IEIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYyNKax MO OTHOIIEHUIO K KWUBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOJIEMbI C YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 34 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M MPOSIBICHUIO IMIUPOKOM SPYIUIIMH B PA3HBIX 00JIacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JEUCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, X PE3YJIbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedIeKCHI
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mnpenmera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00y4YaromnuXCs
O6uonoruu. OHM BKITIOYAIOT: CrIenU(UIecKre I OMOJIOTUN HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI
JEMCTBUN 1O OCBOCHMIO, MHTEPIIPETAIIMH U MPEOOPA30BaHMUIO 3HAHUN, BUIBI ACATEIBHOCTH IO
IOJyYEHUIO HOBBIX 3HAHMHW M MX MPUMEHEHMIO B PA3IMUYHBIX Y4EOHBIX, a TaKKE B pEaJIbHBIX
KHU3HEHHBIX cuTyauusx. [IpeqmerHelie pe3ynbTaTsl IPeACTaBIECHbI 10 FOJaM U3Yy4EHUs.

[TpenMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTOo npenmMeta «buonorus» B 10 knacce 1OIKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OopMHPOBAHNH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
po0JeM palMoOHaIbHOIO IPUPOIONIOIb30BaHUs, O BKJIA/1€ POCCUNHCKUX U 3apyOeKHBIX yUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE
Ouosornyeckue TEPMHHBI M TMOHATUSA (KHU3Hb, KJIETKA, OpraHu3M, MeTaboJM3M, FOMEeocTas,
CaMOpEryJsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanmna, M. Illneitnena, P. Bupxosa,
XpoMOcOoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yaenus (H. 1. BaBunoBa — o nenrpax
MHOIro0o0pa3usi U MPOUCXOXKAEHUS KYIbTYpHBIX pacTeHUil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIJIEHHUS], YUCTOTHI raMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HacieAcTBeHHOW wu3MeHunBoctu H. WM. BaBuiosa), nmpuHIUMIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4HOT'O MO3HAHMs, UCHOJIb3YEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJOTrMYECKHUX MPOLECCOB: 0OMEHa BellecTB (METab0I13M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U TeTePOTPO(HOT0 TUIIOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3a, MUTO34a, MEH03a,
ramMeToreHesa, sMOpHOreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKXEHH,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABIIMBATh B3aMMOCBS3M MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUHUSAMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHoB M HX
GyHKIUSAMH, MEXAY JTanaMd oOMeHa BEeHIeCTB, dTalaMH KJIETOYHOIO IHMKJIA U KMU3HEHHBIX
IUKJIOB OPraHuM3MOB, J3TallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHUE BBISBIATh OTIWYUTENbHBIE NMPU3HAKHU >KUBBIX CHUCTEM, B TOM YHUCJE PACTCHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTHUECKHE 3a/Ja4l, BBISABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU M SIBICHUSMH, JI€JaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, cOONIOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CpPEICTBaMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3Y/IbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCJIEIOBATEIbCKOW paboTe Mo OMOJIOTHH, 3KOJOTHUU U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAy4HBIX OOLIECTB, M MyOJMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHUE OIICHUBATh STUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHH B 00JIaCTH OHOJIOTUU
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBOM
MIPOMBINIIICHHOCTH, YIITyOJISATh TO3HABATENbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe OMOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 11 kaacce 1OMAKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJH OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBa, a TaKKe B PELIEHUH BOIPOCOB
PaLMOHATIBHOTO MTPUPOIOTIOIB30BaHMSL, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOILLIEHUS K TPUPO/IE,
00I11eCTBY, YEJIOBEKY, O BKJAJ€ POCCHUMCKUX M 3apyOeXHbIX YUYEHBIX-OMOJOrOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMOI OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpeNeeHUs U
NOHUMaHHE CYIIHOCTH OCHOBOINOJAraroIliuX OWOJOTHYECKUX TEPMUHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBoironMoHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBosroiuu, B.W. Bepuanckoro — o 6uocdepe), 3akonsl (reHeTnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, zapoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunoresa «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U DKOCHCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKHM aHTPOINOTCHHBIX M3MEHEHHWH B
IPUPOJIE;

YMEHHME BBLICNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, JBWIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUYECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABHKYIIUX CHII SBOJIFOLIUU
Ha TeHO(OH]] MOMYJISALUH, TPUCTOCOOTIEHHOCTH OPraHU3MOB K cpefie OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTHU B IKOCUCTEMAX;



YMEHHE yCTaHABINBATh B3aUMOCBSI3U MEKIY ITPOLIECCAMU IBOJIIOLIUH, IBUKYILIUMH CUIIaMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIHMYHBIX HKOCUCTEM M TPUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISIBJIATh OTJIMYUTENIbHBIE IPU3HAKY XKUBBIX CUCTEM, IIPUCIIOCOOJCHHOCTh BUI0B
K cpene oOuTaHMs, aOMOTHYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJIb30BATH COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY [UI JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB PpAa3HbIX CUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOABI U
4eJI0BEUECTBA;

yYMEHUE pelaTbh OM0JIOrHYeCKUE 3a/1a4H1, BBISBIISIT IPUUNHHO-CIICACTBEHHBIE CBA3H MEXIY
UCCIIElyeMbIMH OMOJIOTHYECKUMU NIPOLIECCAMU U SIBIICHUSIMM, JI€J1aTh BBIBOJbI M IPOTHO3bI HA
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHME BBINOJIHATH JJAOOPATOpHbIE U IpPAaKTHUECKHue padoThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUI'aTh THUIOTE3bl, MPOBEPATb HUX DSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopMynupys Lelb UCCIIEI0BaHuUs, aHAJIM3UPOBATh [TOJIYYE€HHBIE PE3YJIbTAThI U JIEJIaTh BbIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATENHCKONH paboTe Mo OWOJIOTHH, SKOJIOTHU U
MeIuIUHe, MPOBOAUMOM Ha 0a3e LIKOJbHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO IPEICTaBIISATh
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OIIEHMBAaThb TUIOTE3bl M TEOPUU O MPOUCXOXKIACHUM IKHU3HHU, YEIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, HOCIEACTBUAX U Crocobdax MNpPedoTBpAllEHUs TI100aJIbHbBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP Oyayliel npodeccHOHaIbHOM 1S TebHOCTH B
o0acTi OMOJIOTHH, SKOJIOTHH, TIPUPOAOIOIb30BAHNUS, MEUIIMHBI, OMOTEXHOJIOTHH,
MICUXOJIOTMH, BETEPUHAPUH, CETTLCKOTO X031 CTBa, MUILEBON MPOMBILIUIEHHOCTH, YTITyOJIATh
MO03HABATEJIbHBII MHTEpEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH
npodeccuu 1 NpooJKeHNEe ONOJIOTMYECKOro 00pa30BaHus B OpraHU3alUsX CPEIHETO
po(hecCHOHATIBHOTO U BhICIIEr0 00pa3oBaHUs



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaumenoBanue KosnuecTBo yacos
DJIeKTpOoHHbIe (LM (ppoBbIE)
Nem/m | pasjienoB H TeM Konrpouabusie IIpakruueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMMbI padoThI padoThbI
https://infourok.ru/prezentaciya-po-biologii-
1. MoekyaspHBIiA YPOBEHB 15 1 1,5 strukturnie-urovni-organizacii-zhizni-klass-
profilniy-uroven-3243561.html.
https://infourok.ru/konspekt-uroka-kletochnyj-
2. Knerounslit ypoBeHb 9 1 2 uroven-obshaya-harakteristika-kletochnaya-
teoriya-6319924.html.
https://infourok.ru/prezentaciya-po-biologii-10-
OOmeH BelecTB U . ) -
3. 24 1 3 klass-obmen-veshestv-i-prevrashenie-energii-v-
MPeBPAtleHie SHeprd kletke-5781399.html.
4 0 . 26 1 3 https://infourok.ru/organizmennyj-uroven-
' Praf3MEHHBI YPOBCHD prezentaciya-k-uroku-10-klass-6535270.html.
https://infourok.ru/prezentaciya-istoriya-razvitiya-
> OCHOBbI TeHETHIH 28 ! 3 genetiki-10-klass-6504104.html.
OBIIEE KOJIMYECTBO YACOB
- 102 5 13,5
I1O ITPOT'PAMME



https://infourok.ru/prezentaciya-po-biologii-strukturnie-urovni-organizacii-zhizni-klass-profilniy-uroven-3243561.html
https://infourok.ru/prezentaciya-po-biologii-strukturnie-urovni-organizacii-zhizni-klass-profilniy-uroven-3243561.html
https://infourok.ru/prezentaciya-po-biologii-strukturnie-urovni-organizacii-zhizni-klass-profilniy-uroven-3243561.html
https://infourok.ru/konspekt-uroka-kletochnyj-uroven-obshaya-harakteristika-kletochnaya-teoriya-6319924.html
https://infourok.ru/konspekt-uroka-kletochnyj-uroven-obshaya-harakteristika-kletochnaya-teoriya-6319924.html
https://infourok.ru/konspekt-uroka-kletochnyj-uroven-obshaya-harakteristika-kletochnaya-teoriya-6319924.html
https://infourok.ru/prezentaciya-po-biologii-10-klass-obmen-veshestv-i-prevrashenie-energii-v-kletke-5781399.html
https://infourok.ru/prezentaciya-po-biologii-10-klass-obmen-veshestv-i-prevrashenie-energii-v-kletke-5781399.html
https://infourok.ru/prezentaciya-po-biologii-10-klass-obmen-veshestv-i-prevrashenie-energii-v-kletke-5781399.html
https://infourok.ru/organizmennyj-uroven-prezentaciya-k-uroku-10-klass-6535270.html
https://infourok.ru/organizmennyj-uroven-prezentaciya-k-uroku-10-klass-6535270.html
https://infourok.ru/prezentaciya-istoriya-razvitiya-genetiki-10-klass-6504104.html
https://infourok.ru/prezentaciya-istoriya-razvitiya-genetiki-10-klass-6504104.html

TemaTnveckoe IJIAHUPOBAHUE

11 KJIACC
Kosaun4yecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB JuaexkTpoHHbIe (HU(pPOBbHIE)

Kourpoubnbie | IIpakTHyeckue
/| ¥ TeM NMPorpamMmmbl Bcero o0pa3oBaTe/ibHbIE peCypchbl

padoThI padoThI

https://infourok.ru/prezentaciya-po-biologii-v-
Opranu3MeHHbIN ypOBEHb 11-klasse-na-temu-organizmennyj-uroven-

1 19 1 0,5 - A
obshaya-harakteristika-razmnozhenie-
organizmov-4364276.html.
https://infourok.ru/prezentaciya-po-biologii-na-

[TonmynssurnoHHO-BUIOBOM temu-populyacionnyj-vidovoj-uroven-obshaya-

2 20 1 1 o .

YPOBEHB harakteristika-vidy-i-populyacii-11-klass-
6879911.html.
S KOCHCTEMHELH VDOBCHE https://infourok.ru/prezentaciya-po-biologii-

3 P 24 1 2 na-temu-sredi-obitaniya-zhivih-organizmov-
klass-1614755.html.

4 BuocdepHslit ypoBeHb 49 1 1 https://infourok.ru/biblioteka/biologija/klass-
11/uchebnik-1435/tema-104994/type-56.

4
Tore 102 4 45



https://infourok.ru/prezentaciya-po-biologii-v-11-klasse-na-temu-organizmennyj-uroven-obshaya-harakteristika-razmnozhenie-organizmov-4364276.html
https://infourok.ru/prezentaciya-po-biologii-v-11-klasse-na-temu-organizmennyj-uroven-obshaya-harakteristika-razmnozhenie-organizmov-4364276.html
https://infourok.ru/prezentaciya-po-biologii-v-11-klasse-na-temu-organizmennyj-uroven-obshaya-harakteristika-razmnozhenie-organizmov-4364276.html
https://infourok.ru/prezentaciya-po-biologii-v-11-klasse-na-temu-organizmennyj-uroven-obshaya-harakteristika-razmnozhenie-organizmov-4364276.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-populyacionnyj-vidovoj-uroven-obshaya-harakteristika-vidy-i-populyacii-11-klass-6879911.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-populyacionnyj-vidovoj-uroven-obshaya-harakteristika-vidy-i-populyacii-11-klass-6879911.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-populyacionnyj-vidovoj-uroven-obshaya-harakteristika-vidy-i-populyacii-11-klass-6879911.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-populyacionnyj-vidovoj-uroven-obshaya-harakteristika-vidy-i-populyacii-11-klass-6879911.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-sredi-obitaniya-zhivih-organizmov-klass-1614755.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-sredi-obitaniya-zhivih-organizmov-klass-1614755.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-sredi-obitaniya-zhivih-organizmov-klass-1614755.html
https://infourok.ru/biblioteka/biologija/klass-11/uchebnik-1435/tema-104994/type-56
https://infourok.ru/biblioteka/biologija/klass-11/uchebnik-1435/tema-104994/type-56

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Buomorus kak KoMIjiekcHas . . . ..
1 HAVKA 1 KAK 94CTE COBDEMEHHONO 1 https://infourok.ru/prezentaciya-po-biologii-na-
K P temu-biologiya-kak-nauka-klass-517654.html
oOmrecTBa
https://infourok.ru/prezentaciya-po-biologii-
2 JKuBbIe cuCTeMBI M MX CBOIMCTBA 1 zhivye-sistemy-i-ih-svojstva-10-klass-
7278646.html
https://infourok.ru/prezentaciya-po-biologii-
YpoBHEBas opraHu3anys ) KUBbIX . . L

3 1 strukturnie-urovni-organizacii-zhizni-klass-

cheTeM profilniy-uroven-3243561.html
https://infourok.ru/prezentaciya-istoriya-
Hcropus OTKpBITHA U U3YYEHUS . . . .

4 K 1 izucheniya-i-otkritiya-kletki-kletochnaya-
IICTHH. BJICTOHAA TCOpHA teoriya-klass-profilniy-uroven-1580713.html
Meronasl MOJIEKYJIIPHON U
KJIETOYHOU OMONIOTHH.

[IpakTuyeckas padbora . .
. https://infourok.ru/prezentaciya-k-uroku-
«3yueHne MeToA0B KIETOYHON . .. .. ..
5 5 1 0.5 biologii-v-klasse-na-temu-metodi-citologii-
MoJIorH (xpomarorpagus, kletochnaya-teoriya-3846811.html
anexTpodopes,
nuddepeHnrantbHoe
neHtpudyruposanue, [1L[P)»
. https://infourok.ru/prezentaciya-dlya-klassa-na-
6 XHMUUCCKUH COCTAB KICTKH 1 temu-himicheskiy-sostav-kletki-621781.html




https://infourok.ru/prezentaciya-na-temu-
MI/IHepaJIBHbIe BCIICCTBA KIICTKH,

1 mineralnye-veshestva-v-kletke-10-klass-
uX OMOJIOTUYECKAs POJIb 5408151 html
Oprannveckie BeecTBa KIeTKH https://www.yaklass.ru/p/biologia/9-
— Oenku. JJaboparopnas pabora klass/stroenie-i-sistemy-zhizneobespecheniia-
«OO0HapyxeHHe OeKOB ¢ 1 0.5 Kletki-17330/khimicheskie-veshchestva-v-
HOMOIIBIO KAYECTBEHHBIX kletke-16040/re-16dbf5c6-269d-4e58-898d-
peakIuii» 40de7e27b725

https://www.yaklass.ru/p/biologia/9-

N klass/stroenie-i-sistemy-zhizneobespecheniia-
CgoiicTBa, K1accupUKAIHS U

1 kletki-17330/khimicheskie-veshchestva-v-
ynictmi bemcon Kletke-16040/re-16dbf5c6-269d-4e58-898d-
40de7e27b725
o T —————— https://infourok.ru/prezentaciya-organicheskie-
1 veschestva-kletki-uglevodi-lipidi-kl-kniga-

— YTTICBOJIBI suhorukova-1487644.html

https://infourok.ru/prezentaciya-po-biologii-
1 organicheskie-veschestva-kletki-lipidi-
3632029.html

OpFaHI/I‘-IGCKI/Ie BC€IICCTBA KJICTKHU
— JIMIIU AbI

Hyxnennossie kucnotsl. JJHK n
PHK. JIaboparopHas paboTta
«HccnenoBanne HyKJIEMHOBBIX 1 0.5 https://resh.edu.ru/subject/lesson/3840/
KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK
pa3IMYHbIX OPTaHU3MOB)

Crpoenue u ¢pynkiun ATO. https://infourok.ru/prezentaciya-na-temu-atf-i-
Hpyrue nyxieo3uarpudocdarsl 1 drugie-organicheskie-soedineniya-kletki-
(HT®) 612846.html

CexBenupoanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKHU, 1 1 https://ppt-online.org/1120580

MPOTEOMUKH




15 MeToibl CTPYKTYPHON OHONIOTHH https://ppt-online.org/1120580
TUIEL KIETOK. https://|nf(_)urok.ru/preze_ntac_:lya—po—blologl|—10—
16 H klass-profilnoe-obuchenie-tipy-kletok-
POKapHOTHHECKA KIeTka prokarioticheskaya-kletka-7336417.html
Crpoenue 3ykapuoTUYECKON
17 kietku. [IpakTruueckas pabora 05 https://infourok.ru/prezentaciya-po-biologii-
«3y4eHune CBOMCTB KJIETOYHOU ' stroenie-eukarioticheskoy-kletki-1757394.html
MeMOpaHb»
https://infourok.ru/prezentaciya-na-temu-
18 IToBepXHOCTHBIN anmapar KJICTKH poverhnostnyj-apparat-kletki-10-klass-
7337775.html
OnHOMEMOpaHHBIE OPTaHOUIBI
kietku. [IpakTudeckas padbora https://infourok.ru/prezentaciya-k-uroku-
19 «M3yueHune NBUKEHUSA 0.5 odnomembrannie-organoidi-kletki-
IUTOIJIA3MBI B PACTHTENBHBIX 1326335.html
KIIETKaX»
[ToyaBTOHOMHBIE OPTaHOUIbI
KJICTKU: MUTOXOHIPHH, . . . ..
nnactisL. JlaGopaTopHas paGora https://infourok.ru/prezentaciya-po-biologii-
20 1 ' patopHai p 0.5 uglublennyj-kurs-poluavtonomnye-organoidy-
«MccnenoBanue miaa3mMoau3a u Kletki-6262935. himl
JIeTIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaX»
21 HememOpanHbIe OpraHOu bl https://infourok.ru/prezentaciya-stroenie-kletki-
KJIETKU nemembrannye-organoidy-6486140.html
https://infourok.ru/prezentaciya-yadro-ego-
22 Crpoenne u pymKiun 171pa stroenie-i-funkcii-5540325.html
23 CpaBHUTENIbHAS XapaKTEPUCTUKA 05 https://infourok.ru/prezentaciya-po-biologii-na-

KJIETOK 3yKapuoT. JlaboparopHas

temu-mnogoobrazie-kletok-prokarioty-i-




pabora «M3yueHue cTpoeHus
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

eukarioty-sravnitelnaya-harakteristika-kletok-
rastenij-zhivotn-4457450.html

ACCI/IMI/IJ'DII_[I/IH U JUCCUMMITAIINA
— JIB€ CTOPOHBI METa0OIU3MA.
Tumel 0OMeHa BEIIECTB.
JlaGopaTtopHnast pabota

https://infourok.ru/prezentaciya-po-biologii-10-

24 T . klass-obmen-veshestv-i-prevrashenie-energii-v-
«M3yueHune KaTalIuTUYECKOM Kletke-5781399.html
aKTUBHOCTH ()epMEHTOB (Ha
npuMepe aMHIIasbl WK
KaTaJiasbl)»
DepMEHTaTUBHBIN XapaKTep
peaxiuii KJIeTOYHOTrO
MeTrabonu3ma. JlaboparopHas
0 " )
25 panord «¥isyseris 0.5 https://ppt-online.org/1442479
(bepMEHTATUBHOTO PaCIICTIIICHUS
MePOKCHUIa BOJIOPO/Ia B
PACTUTCIIBHBIX U JKUBOTHBIX
KIJICTKax»
https://infourok.ru/prezentaciya-po-biologii-
26 eHKIg aKTHBATOPBI  OCIKH belki-aktivatory-i-ingibitory-10-klass-
HHTHOUTOPBL 6860143.html
97 ABTOTpOdHBII THIT OOMEHa https://infourok.ru/prezentaciya-po-teme-
BEIIECTB avtotrofnoe-pitanie-10-11-klass-5452153.html
https://infourok.ru/prezentaciya-klass-
28 PorocurTes fotosintez-793500.html
XemocuHntes. JlaboparopHas https://infourok.ru/prezentaciya-po-biologii-na-
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 temu-hemosintez-i-ego-znachenie-klass-

q)OTOCI/IHTCBa 1 XECMOCHHTEC3a»

1457603.html




AHa’poOHBIC OpraHU3MbL. Bus
Oopoxenus. JlabopaTopHas

https://infourok.ru/prezentaciya-anaerobnye-
organizmy-vidy-brozheniya-produkty-

30 pabora «CpaBHEHHE MPOIIECCOB brozheniya-i-ih-ispolzovanie-chelovekom-10-
6pO}KeHI/IH W IBIXaHUS klass-uglUblyonnyj'Uroven'6888636.htm|
AdpOGHbIC Opram3MBL. DTarb! https://|nfourgk.ru/prezentauya—po-blologl|-na-

31 5 temu-energeticheskiy-obmen-klass-
HHEPreTUYECKOro ooOMeHa 848193.html
DHeprus MeMOpPaHHOTO

32 rpajueHTa npoToHoB. CUHTE3 https://infourok.ru/prezentaciya-po-biologii-na-
ATO®: pabora nporonnoit AT®- temu-energeticheskiy-obmen-klass-848193.html
CUHTA3BI

33 p https://infourok.ru/biblioteka/biologija/klass-

CAKIIH MATPHHHOTO CHITESa 10/uchebnik-296/tema-20349/type-56

34 Tpanckpunuus — MaTpUYHbBIA https://infourok.ru/biblioteka/biologija/klass-
cunte3 PHK 10/uchebnik-296/tema-20349/type-56

35 ToaHCIALISL 1 €8 YTalLI https://infourok.ru/biblioteka/biologija/klass-

patcil 10/uchebnik-296/tema-20349/type-56
KonnpoBanne aMUHOKHCIIOT.
36 Ponb pubocom B OuocunTese https://resh.edu.ru/
Oenka
37 OpranHsalLiLt reHoMa y https://resh.edu.ru/
MPOKAPHUOT U DYKAPHOT
M
38 ONICKYIAPHBIC MEXATHIMEL https://resh.edu.ru/
AKCIIPECCUU T€HOB Y 3YKapUOT
Bupycbl — BHEKJIETOUHbBIE . . . .
Ly m— https://infourok.ru/prezentaciya-po-biologii-na-
39 P 0.5 temu-nekletochnye-formy-zhizni-virusy-10-

napa3uTsl. [IpakTiudeckas pabora
«Co3naHue MoJIeIH BUpyca»

klass-4577676.html



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

BupycHsie 3a6oneBanus

https://infourok.ru/prezentaciya-po-

40 (eI0BEKA, FKMBOTHBIX, ACTEHMI biologii-na-temu-nekletochnye-formy-
’ ’ zhizni-virusy-10-klass-4577676.html
41 Hanorexnonoruu B 0HOIOTHU U https://infourok.ru/nanotehnologii-v-
MEIULHE biologii-4744407.html
https://infourok.ru/prezentaciya-po-

42 Ku3HeHHBIN UK KIIETKH biologii-na-temu-zhiznennyj-cikl-kletki-10-
klass-6725630.html
https://infourok.ru/prezentaciya-po-

43 Marpuunsriii cuare3 JJTHK biologii-na-temu-zhiznennyj-cikl-kletki-10-
klass

Xpomocomsl. JIaboparopHas
44 pabota «M3ydeHre XpoMOCOM Ha 0.5 https://ppt-online.org/266160
TOTOBBIX MUKPOIIpCIIapaTax»
https://infourok.ru/prezentaciya-po-
45 Jlenenne KIETKH — MHUTO3 biologii-na-temu-delenie-kletki-mitoz-10-
klass-4120316.html
Tune! k1€eTOK. KapI/IOKI/IHe3 u
uTokuHe3. JlJabopaTopHas https://infourok.ru/prezentaciya-po-
46 pabota «HabmroaeHne MmuTo3a B 0.5 biologii-na-temu-delenie-kletki-mitoz-10-
KJIETKaX KOHYMKA KOPEIKa JIyKa klass-4120316.html
(Ha rOTOBBIX MUKpOIIpenapaTax)»
Perynsuus >KU3HEHHOTO LUK thpS://.i.nfourOk'rU/preZ.e ntaCiy{fl-p(?-

47 CTeTOK biologii-na-temu-delenie-kletki-mitoz-10-
klass-4120316.html
https://infourok.ru/organizmennyj-uroven-

48 OpraHu3Mm Kak eIUHOE 11e10e prezentaciya-k-uroku-10-klass-

6535270.html




Tkanu pacrenuii. JlJaboparopnas

https://infourok.ru/prezentaciya-po-

49 padora «uHSyquHe THaten 05 biologii-tkani-rastenij-4117708.html
pacTCHUN
TkaHM )KUBOTHBIX U Y€JIOBEKA. https://infourok.ru/prezentaciya-po-

50 JlaboparopHas paboTa 0.5 biologii-na-temu-tkani-zhivotnih-i-
«M3ydyenune TkaHel )KUBOTHBIX» cheloveka-1337431.html
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaboparopHas paboTa 05 https://infourok.ru/prezentaciya-10-klass-
«3yueHne opraHoB IBETKOBOTO tkani-i-organy-organizmov-5339915.html
pacteHus»

https://infourok.ru/prezentaciya-10-klass-
52 Omnopa Teya oOpraHu3MoB opora-i-dvizhenie-organizmov-

5339926.html

https://infourok.ru/prezentaciya-10-klass-

53 JIBI>KEHHE OPraHU3MOB opora-i-dvizhenie-organizmov-

5339926.html
https://infourok.ru/prezentaciya-po-teme-
>4 Hnraitite opranmsmon pitanie-organizmov-1379530.html
[MuTanue MO3BOHOYHBIX https://infourok.ru/prezentaciya-na-temu-

55 JKUBOTHBIX. [TuiieBapuTenbpHas pischevaritelnaya-sistema-klass-
cUCTEMa YelIoBeKa 354711.html

56 Jlbxanue OprauH3MoB https://infourok.ru/dyhanie-organizmov-10-

klass-profil-6992600.html

57 JIpixaHue MO3BOHOYHBIX https://infourok.ru/dyhanie-organizmov-10-
JKUBOTHBIX U YEIIOBEKA klass-profil-6992600.html
Tpancriopt Bemects y https://infourok.ru/prezentaciya-po-

58 biologii-transport-veschestv-u-organizmov-

OpPraHu3MOB

klass-1831040.html




KposenocHas cucrema

https://infourok.ru/prezentaciya-po-

59 [I03BOHOYHBIX JKHBOTHBIX M biologii-po-teme-krovenosnaya-sistema-
YelloBeKa zhivotnih-2579396.html
https://infourok.ru/prezentaciya-po-

60 Brigenenue y opranu3mMoB biologii-na-temu-vydelenie-u-organizmov-
10-klass-profilnyj-uroven-7077913.html
https://infourok.ru/prezentaciya-po-

61 3ammrTa y OpraHu3MoB biologii-10-klass-zashita-organizmov-
7096193.html
https://infourok.ru/prezentaciya-po-

62 HMMMyHHas cucTeMa 4eioBeKa biologii-9-10-klass-na-temu-immunnaya-
sistema-cheloveka-7043258.html
https://infourok.ru/prezentaciya-10-klass-

Pa3apaxuMocCTh U peryisnus y . . . .

63 OpraHH3MOB razdrazhimost-i-regulyaciya-u-organizmov-
5339947.html
https://infourok.ru/prezentaciya-na-temu-

I'ymopanbHast perymsnus u gumoralnaya-regulyaciya-
64 9H/IOKPUHHAS CUCTEMa zhiznedeyatelnosti-organizma-
YKUBOTHBIX U Y€JIOBEKa endokrinnaya-sistema-cheloveka-
4713614.html
https://infourok.ru/prezentaciya-po-
DopMBI pa3MHOKEHUS . .. . .

65 R —— biologii-na-temu-formi-razmnozheniya-
organizmov-klass-3550387.html
https://infourok.ru/prezentaciya-po-

66 [TonoBoe pa3smMHOXKEHUE biologii-na-temu-polovoe-razmnozhenie-

10-klass-5089377.html




https://infourok.ru/prezentaciya-po-

67 Meiio3 biologii-na-temu-mejoz-9-klass-
5387465.html
l'amerorenes. ObpazoBanue u
Pa3BUTHC MMOJIOBBIX KJICTOK.
68 JlabopatopHas paboTa 0.5 https://infourok.ru/prezentaciya-po-
«M3yueHne CTpOCHHUS MOJIOBBIX ' biologii-klass-gametogenez-889312.html
KJICTOK Ha I'OTOBBIX
MUKpOIIperaparax»
VB AVATLHOS DASBHTHE https://infourok.ru/prezentaciya-po-
69 o FI;HHS%B OHi)oreHeS biologii-ontogenez-individualnoe-razvitie-
P organizma-4201516.html
. https://infourok.ru/prezentaciya-po-
3akiaaKka OpraHoB U TKaHEH U3 . .. e .
70 sano . eTxo biologii-ontogenez-individualnoe-razvitie-
BINICBBIX JINCTKOB .
oA . organizma-4201516.html
Poct Pa3BUTHUC ) KUBOTHBIX.
JlaboparopHas paboTa https://infourok.ru/prezentaciya-etapy-
71 «BpbIsBIICHNE TIPU3HAKOB 0.5 ontogeneza-organizmov-tipy-ontogeneza-
CXOJICTBA 3apO/IbIIIei zhivotnyh-5654178.html
IIO3BOHOYHBIX KUBOTHBIX»
P
agMHO)IfeHHe ¥ DASBHTHE https://nsportal.ru/nachalnaya-
pactenuii. JlabopatopHuas pabora ..
79 CT00CHIE ODEAHO 0.5 shkola/okruzhayushchii-
«LUT] HHN T'aHOB . . .
P P mir/2021/11/07/prezentatsiya-
Pa3MHOKCHH A BBICHIIUX .. . .
. razmnozhenie-i-razvitie-rasteniy
pacTeHuin»
73 Hcropus ctaHOBIIEHHS U https://infourok.ru/prezentaciya-istoriya-

Pa3BUTHA T’CHETUKH KaK HAYKH

razvitiya-genetiki-10-klass-6504104.html




OCHOBHBIC ITIOHITUS U CUMBOJIBI . . . .
https://infourok.ru/prezentaciya-po-biologii-na-

1 0.5 temu-osnovnie-geneticheskie-ponyatiya-i-
simvoli-klass-1797820.html

reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00OBEKT
TCHETUYECKUX HCCIICTOBAHMIT

3aKOHOMEPHOCTH HACIEAOBAHUS

IpHU3HaKOB. MoHoruOpuaHoe https://infourok.ru/prezentaciya-po-biologii-na-
ckpemuBanue. [Ipaktrudeckas 1 05 temu-zakonomernosti-nasledovaniya-
pabora "M3yueHue pe3yibTaToB ' priznakov-monogibridnoe-skreshivanie-11-
MOHOTHOPHUIHOIO CKPEIIUBAHUS klass-6233939.html
y npo3odussr”

https://infourok.ru/prezentaciya-po-biologii-na-
[HuTonornyeckrue 0OCHOBEI 1 temu-zakonomernosti-nasledovaniya-

MOHOTHOPHUAHOTO CKPEIIUBaHUS priznakov-monogibridnoe-skreshivanie-11-
klass-6233939.html

https://infourok.ru/prezentaciya-nepolnoe-
1 dominirovanie-analiziruyuschee-skreschivanie-
408996.html

AHanu3upyouee CKpeluuBaHue.
Henonnoe noMmuanpoBanue

JurubpuiHoe CKperuBaHue.
[TpakTnyeckas padora

«M3yueHue pe3ynbpTaToB 1 0.5
JUTUOPUIHOTO CKPEIIUBAHUS Y

https://infourok.ru/prezentaciya-po-biologii-na-
temu-digibridnoe-skreshivanie-6447111.html

TPO30(UITBDY
I{uTonornueckre OCHOBBI 1 https://infourok.ru/prezentaciya-po-biologii-na-
JUTHOPUIHOTO CKPELIUBaHUS temu-digibridnoe-skreshivanie-6447111.html

https://infourok.ru/prezentaciya-po-biologii-na-
1 temu-sceplennoe-nasledovanie-klass-
1294755.html

https://infourok.ru/prezentaciya-k-uroku-na-
1 temu-hromosomnaya-teoriya-nasledstvennosti-
2898243.html

CrenneHHOe HacJIeJOBaHNE
MIPU3HAKOB

XpoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU




https://infourok.ru/prezentaciya-po-biologii-na-
I'enernka nona 1 temu-genetika-pola-sceplennoe-s-polom-
nasledovanie-klass-3994218.html

https://infourok.ru/prezentaciya-po-biologii-na-
I'eHoTHI Kak 1€JI0CTHAS CHCTEMa 1 temu-genetika-pola-sceplennoe-s-polom-
nasledovanie-klass-3994218.html

['eneTnueckuii KOHTPOJIb https://infourok.ru/prezentaciya-gennaya-i-
pPa3BUTHS PACTEHUM, )KUBOTHBIX U 1 hromosomnaya-inzheneriya-biologiya-klass-
YyeJI0BeKa profilniy-uroven-1580844.html

https://infourok.ru/prezentaciya-k-uroku-

M3MenunBOCTh NpU3HAKOB. BHabI . .. . .
P A 1 biologii-po-teme-izmenchivost-10-klass-

MSMCHHHBOCTH 4932249.html
ModuxarmonHas https_:/_/inf(?urok.ru/prezenta_ciya—po—biologii—

1 modifikacionnaya-izmenchivost-klass-
NU3MCHYUBOCTD 554816.html
BapuanuoHHsli psang u
BapHallMOHHas KpuBasd.
JlaGopaTtopHnast pabota
«HccnenoBanne https://infourok.ru/laboratornaya-rabota-
3aKOHOMEPHOCTEN 1 0.5 postroenie-variacionnogo-ryada-i-variacionnoj-
MOAU(UKAIIMOHHOM krivoj-9-klass-5706400.html

U3MeHYnBOCTH. [locTpoeHue
BAPUALIMOHHOTO psia U
BAapUALIMOHHON KPUBOI»

https://infourok.ru/prezentaciya-po-biologii-na-
1 temu-genotipicheskaya-izmenchivost-10-klass-
4284467 .html

I'emoTunmueckast N3AMEHINBOCTb.
KoMmOunnaTrBHasg H3MEHYUBOCTD

MyTanuroHHas U3MEHUYUBOCT. https://www.yaklass.ru/p/biologia/9-
[IpakTuueckas padora «MyTtanuu klass/osnovy-evoliutcionnogo-ucheniia-




y 1po30oduiib (Ha TOTOBBIX 246743/tipy-i-prichiny-izmenchivosti-
MHKpOIIpenapaTax )» organizmov-249359/re-63aa4623-b77f-4872-
b980-b98d6f7941cd

https://www.yaklass.ru/p/biologia/9-

3aKOHOMEPHOCTU MYTAI[MOHHOTO klass/osnovy-evoliutcionnogo-ucheniia-
npoiiecca. DMUTeHETUKA U 1 246743/tipy-i-prichiny-izmenchivosti-
SMUTCHOMHKA organizmov-249359/re-63aa4623-b77f-4872-

b980-b98d6f7941cd

I'eneTuka yenoBeka.
[IpakTudeckas padora https://infourok.ru/prezentaciya-po-biologii-na-
«CocraBieHre 1 aHAIN3 temu-genetika-cheloveka-klass-340163.html

POIOCIOBHOM»

https://infourok.ru/prezentaciya-po-biologii-
MeTtoapl MEOUIIMHCKON T€HETUKU 1 metody-issledovaniya-genetiki-cheloveka-10-
klass-4207821.html

3HaueHne MEIUIIMHCKON ) ) ) N
https://infourok.ru/prezentaciya-po-biologii-

1 metody-issledovaniya-genetiki-cheloveka-10-
klass-4207821.html

TCHCTUKHU B IPEAOTBpAICHUN U
JJCYCHHUHU I'CHCTUYCCKUX
3a00JIeBaHUM YeIIOBEKa

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHnast pabota

«M3yueHune copToB KyJIbTYPHBIX 1 05 https://infourok.ru/prezentaciya-po-biologii-na-

. temuosnovi-selekcii-kl-1865127.html
pacTeHul U NOpoJa TOMAITHUX

KHUBOTHBIX)»

MeTto/1bI cCeeKIIMOHHON paboThI.
JlaGopaTtopHnast pabota https://infourok.ru/prezentaciya-po-biologii-na-
«3yueHne MeToA0B CENEKIUN temuosnovi-selekcii-kl-1865127.html

pacTeHuin»




JlocTH>KEeHMS CeJIEKIMN PACTCHUI

https://infourok.ru/prezentaciya-po-biologii-na-

% 11 FKHBOTHDIX. HpaKTquCKaﬂv temuosnovi-selekcii-kl-1865127.html
pabota «[IpuBUBKa pacTeHUII»
CoxpaHeHnue, U3y4eHHE U https://infourok.ru/prezentaciya-po-biologii-
97 WCIIOJIb30BAaHUE T€HETUYECKHUX metody-issledovaniya-genetiki-cheloveka-10-
pecypcoB klass-4207821.html
buoTtexHonorus kak Hayka u
OTpacib MPOU3BOCTBA.
98 Hp P Ié 05 https://infourok.ru/prezentaciya-biotehnologiya-
paictirricekail pabora ' 10-Klass-5244477.html
«M3yueHue 0ObEKTOB
OMOTEXHOJIOTHUI
99 OCHOBHbIE HAaIIPABJICHUS https://infourok.ru/prezentaciya-biotehnologiya-
CHHTETHYCCKOU OMOJIOTHH 10-klass-5244477 .html
XpOMOCOMHas 1 TeHHas https://|nfourok._ru/prezer?tac|y_a—ger_maya—|—
100 hromosomnaya-inzheneriya-biologiya-klass-
MHACHEpHA profilniy-uroven-1580844.html
https://infourok.ru/prezentaciya-po-biologii-
101 | Memupickie broTexHOTOTHH Klass-biotehnologii-3071902.html
102 ['omoBas koHTpOIBHAS paboTa



KaﬂennapHO-TeMaanecxoe IJIaHMpOBaHue

11 KITIACC
KounyecTBO 4acoB
Ne JJIeKTPOHHBbIE U(POBbIE 00pa3oBaTebHbIE
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero pecypchl
padoThI padoThI
https://infourok.ru/prezentaciya-po-biologii-v-11-
1 Opranu3MeHHbIld ypoBeHb. OO01as 1 klasse-na-temu-organizmennyj-uroven-obshaya-
XapaKTEepUCTUKA harakteristika-razmnozhenie-organizmov-
4364276.html
https://infourok.ru/prezentaciya-po-biologii-na-
2 Pa3zmHoXeHuEe Oprann3mMoB 1 temu-formy-razmnozheniya-organizmov-11-klass-
6450843.html
3 Bunasr 6ecrionoro pa3MHOKeHUs 1 https://resh.edu.ru/subject/lesson/5359/
I1 .P .
4 OMIOBOC PASMHOIKCHHE. FasBHTHC 1 https://resh.edu.ru/subject/lesson/5359/
IIOJIOBBIX KJIETOK
"
5 FAMBIAYAIGHOC pasBITHE 1 https://resh.edu.ru/subject/lesson/5630/
OpraHu3MOB
6 buorenernyeckuii 3aKoH 1 https://resh.edu.ru/subject/lesson/5385/
3aKOHOMEPHOCTH HaCJIEA0BaHUS
7 npu3HaKoB. MoHOruOpuaHOE 1 https://resh.edu.ru/subject/lesson/5386/
CKpelIrBaHue
H .
8 CHOTHOS AOMUHIPOBAINE 1 https://ppt-online.org/782742
AHaM3UpYyIoIIee CKperuBaHne
https://infourok.ru/reshenie-geneticheskih-zadach-
9 Pemenwne 3agau 1 na-monogibridnoe-skreshivanie-11-klass-

6348927 .html




JuruOpunHoe ckpenuBaHue. 3aKOH

10 HE3aBHCHUMOI'0 HACJIeIOBaHUS https://resh.edu.ru/subject/lesson/4725/
MIPU3HAKOB
https://infourok.ru/prezentaciya-po-biologii-zadachi-
11 Pemienue 3anau po-genetike-na-digibridnoe-skreschivanie-klass-
2176372.html
12 XpoMocoMHas Teopus. ['eHeTuka https://infourok.ru/prezentaciya-po-biologii-na-
rnoja temu-genetika-pola-klass-1994792.html
13 A IOBAMIE CLELICHHOE ¢ HONOM https://infourok.ru/reshenie-zadach-po-teme-
A H genetika-pola-1328859.html
14 Perlteriie 3a1a1 https://infourok.ru/reshenie-zadach-po-teme-
o genetika-pola-1328859.html
3 . .
15 AKOHOMEPHOCTH HIMEHTHBOCTH https://resh.edu.ru/subject/lesson/5387/conspect/
MonudukanronHas 3MEHYHBOCTb.
JlaGopaTtopHast pabora. «Iloctpoenue https://infourok.ru/laboratornaya-rabota-postroenie-
16 BapUaLlMOHHOTO PAlIa U 0,5 variacionnogo-ryada-i-variacionnoj-krivoj-9-klass-
BAPUAI[MOHHON KPUBOI» 5706400.html
OCHOBHBIE METOJBI CEIEKIINU
17 pacTeHui, KUBOTHBIX U https://resh.edu.ru/subject/lesson/2211/main/
MHUKPOOPTaHU3MOB.
18 buorexnonorus https://uchitelya.com/biologiya/2106-prezentaciya-
biotehnologiya-i-ee-dostizheniya.html
O0001IeHne ¥ CUCTEMaTU3 AL
19 3HaHMUU 110 TeMe «OpraHu3MEHHBIN
YPOBEHbY
I . https://infourok.ru/prezentaciya-po-biologii-na-
ONYAIHMOHHOBIVIOBOH YPOBCIHb- temu-populyacionnyj-vidovoj-uroven-obshaya-
20 OO0mas xapakrepucTuka. Buast u POPUY Y J 4

MnomyJiaanun

harakteristika-vidy-i-populyacii-11-klass-
6879911.html




https://infourok.ru/prezentaciya-evolyucionnaya-

21 Isomonuonras reopus . Jlapsuna teoriya-ch-darvina-11-klass-6452743.html
29 JBH>KyIIME CUIIBI 3BOJIFOLMHA BUIOB https://infourok.ru/prezentaciya-dvizhuschie-sili-
o Y. /lapsuny evolyucii-klass-2222598.html
bopn0a 3a cymecTBoBanue, https://infourok.ru/prezentaciya-po-biologii-na-
23 €CTECTBEHHBIN U UCKYCCTBEHHBIN temu-borba-za-sushestvovanie-estestvennyj-i-
oT60p iskusstvennyj-otbor-11-klass-teremov-7282876.html
o4 DopMUPOBAHUE CUHTETHUECKON https://infourok.ru/prezentaciya-sinteticheskaya-
TEOPHUH SBOJIIOIUU teoriya-evolyucii-klass-2549928.html
https://infourok.ru/prezentaciya-po-biologii-na-
DTarbl HBOIIOIIMOHHOTO Mpolecca: . . .
25 temu-mikroevolyuciya-i-makroevolyuciya-11-klass-
MHUKPOIBOIIOLUS U MaKPOIBOIIOIUS 6949767 html
3aKOH T€HEeTUYECKOTO PaBHOBECHS
JIx. Xapnu, B. Baitn6epra. https://infourok.ru/prezentaciya-na-temu-uravnenie-
26 JlaboparopHas paboTa «BblsiBieHne 0.5 hardi-vajnberga-i-ego-biologicheskij-smysl-
U3MEHYMBOCTHU y 0c0o0el OJHOro 5699762.html
BHUA»
57 Murpauuu. M30numuu nomyssuui: https://infourok.ru/prezentaciya-po-biologii-na-
reorpaduueckas, buonorudeckas temu-migracii-5702284.html
ECTecTBeHHBIH 0T6Op — https://|nfourok.rg/prezentauya—po-blolg-gl|-na-
28 . temu-estestvennyj-otbor-napravlyayushij-faktor-
HANABIIAIOUIHH (PAKTOP dBOMIOLIH evolyucii-11-klass-7091725.html
https://infourok.ru/prezentaciya-k-uroku-biologii-v-
29 Hanpasnenus 3Bonronnun klasse-na-temu-napravleniya-evolyucii-
3899460.html
[Tprcnoco0IeHHOCTh OPTaHU3MOB . . T
https://infourok.ru/prezentaciya-po-biologii-
30 KaK pe3y/IbTaT MHUKPOJBOIIOIINH. 0.5

JlaGopaTtopHast pabora «3yuenue

prisposoblennost-organizmov-klass-3920125.html
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31 noBeneH4Yeckue. JlabopaTopHas 0.5 https://resh.edu.ru/subject
pabota «IIpucnocobneHus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAsA
LIeJ'IeCOO6pa3HOCTB»
Bunoob6pa3oBanue kKak pe3 a .
32 FAIO0DPASOBAHHC KAk PesylIbTat https://ppt-online.org/476459
MHUKPOSBOJOIUHA
https://i : iya-po-bi ii-na-
MaKposBOTIOLIS, ttps://infourok ru/p_rezentamya po k_)lologl_l na
temu-makroevolyuciya-paleontologicheskie-
33 ITaneoHTOTOTrHYECKIE METOIBI . . ..
H3VHCHHA SBOIOLHH metody-izucheniya-evolyucii-
v biogeograficheskie-metody-izuch-7380937.html
https://infourok.ru/prezentaciya-po-biologii-na-
34 buoreorpaduueckne MeTOIbI temu-makroevolyuciya-paleontologicheskie-
U3YYCHUS IBOIIOIHN metody-izucheniya-evolyucii-
biogeograficheskie-metody-izuch-7380937.html
Y ——— https://|nfourok.ru/p_rezentamya-po-i_aloIogl_|-na-
temu-makroevolyuciya-paleontologicheskie-
35 CPaBHUTEIHLHO-MOP(HOIOTHIECKHE . . ..
S —. metody-izucheniya-evolyucii-
i B biogeograficheskie-metody-izuch-7380937.html
https://infourok.ru/prezentaciya-po-biologii-na-
36 [MpuHIHUIIBI KTacCHpUKAIN temu-principi-sistematiki-klassifikaciya-klass-

1367743.html
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temu-principi-sistematiki-klassifikaciya-klass-
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40

KontpomnbHas padora

41

DKOCHUCTEMHBINA YPOBEHB: O0IIIast
xapaktepucTtuka. Cpenbl 0OuTaHus

https://infourok.ru/prezentaciya-po-biologii-na-
temu-sredi-obitaniya-zhivih-organizmov-klass-
1614755.html

42
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43
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PUCTIOCOOTIEHUI OpraHU3MOB K
BJIMSIHUIO CBETa»

0,5
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44
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OpPIraHU3MOB K BIIUSHUIO
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0,5

https://resh.edu.ru/subject/lesson/5392/conspect/

45
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KaK KOJOTHYECKUN (PaKTop.
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«AHATOMHUYECKHE OCOOEHHOCTH
pacTeHUM U3 pa3HbIX MECT
oOuTaHUA»

0,5

https://resh.edu.ru/subject/lesson/5392/conspect/




Bunasl B3auMoOTHOIICHUIT

46 https://resh.edu.ru/subject/lesson/5392/conspect/
OpraHnu3mMoB

47 Buipl B3aMMOOTHOIICHU https://infourok.ru/biblioteka/biologija/klass-
OpPraHUu3MOB 11/uchebnik-1435/tema-104988/type-56

48 KOOI HHeCKas HIIa https://infourok.ru/biblioteka/biologija/klass-
11/uchebnik-1435/tema-104988/type-56
https://infourok.ru/prezentaciya-po-biologii-na-

DKOJIOTHYECKHE XapaKTCPHUCTUKHU e e ..
49 — temu-harakteristiki-populyacii-klass-
1532862.html
OCHOBHBIC TIOKa3aTeIH MOMYJISINU: https://infourok.ru/prezentaciya-po-biologii-na-
50 YHCICHHOCTD, TNIOTHOCTD, temu-harakteristiki-populyacii-klass-
BO3pacTHAs U MOJIOBAsi CTPYKTypa 1532862.html
OCHOBHBIC TIOKa3aTeIH MOMYJISINU: https://infourok.ru/prezentaciya-po-biologii-na-
51 POXKIaeMOCTh, PUPOCT, TEMIT POCTA, temu-harakteristiki-populyacii-klass-
CMEPTHOCTH, MUTPAIIAN 1532862.html
IKOOTHECKas CTPYKTYpa https://infouro_k.ru{prezentaci_;_/a-po-biologii-na-

52 S — temu-harakteristiki-populyacii-klass-
1532862.html
https://infourok.ru/prezentaciya-k-uroku-

53 Tpoduueckas cTpykTypa biologii-troficheskaya-struktura-biogeocenoza-
klass-1724719.html
https://infourok.ru/prezentaciya-k-uroku-

54 i?fcfci(ﬁjizfgizigiii?me 0,5 biologii-troficheskaya-struktura-biogeocenoza-
klass-1724719.html
https://infourok.ru/prezentaciya-po-biologii-na-

55 [TumeBsie CBS3U B 9KOCUCTEME temu-pishevye-svyazi-v-ekosisteme-11-klass-

7088985.html




https://infourok.ru/prezentaciya-na-temu-

o DKOIIOTHHECKHE MHPAMHLL ekologicheskaya-piramid-5756678.html
57 Kpyrosopor settiects 1 https://ppt-online.org/734592
IpeBpalleHue DQHEPTUU B DKOCUCTEME
58 KpyroBopot 0CHOBHBIX GHOTCHHEIX https://ppt-online.org/734592
JJIEMCHTOB
https://infourok.ru/prezentaciya-9-klass-
59 DKosoruyeckast CyKIeccus samorazvitie-ekosistemy-ekologicheskaya-
sukcessiya-6116773.html
TToCHeICTBIS BANSAHUS ICATEIBHOCTH https://infourok.ru/_prezentaciya-vliyanie-
60 HOIIOBEKA. HA SKOCHCTEMLL cheloveka-na-ekosistemy-11-klass-
5097757.html
[IpupoHbIe 3KOCHCTEMBI. https://infourok.ru/prezentaciya-po-biologii-na-
61 DKOCHCTEMBI 03€p H PEK. temu-prirodnye-ekosistemy-11-klass-
DKOCHUCTEMBI MOpPE U OKCAaHOB 7112805.html
[TpupoHBIE SKOCHCTEMBI. https://infourok.ru/prezentaciya-po-biologii-na-
62 DKOCUCTEMBI TYH/IP, JIECOB, CTEIIEH, temu-prirodnye-ekosistemy-11-klass-
MyCTHIHB 7112805.html
https://infourok.ru/prezentaciya-po-biologii-na-
63 AHTPOIIOT€HHBIE YKOCUCTEMBI temu-prirodnye-ekosistemy-11-klass-
7112805.html
O06o0mIeHre U cucTeMaTr3aIus
64 3HAHUM MO TeMe «IKOCUCTEMHBIN
YPOBEHB)
65 buocdepnblit ypoBeHb: 00111ast https://infourok.ru/biblioteka/biologija/klass-
XapaKTepUCTHKA 11/uchebnik-1435/tema-104994/type-56
66 VYuenune B.1 Bepuaackoro o https://infourok.ru/biblioteka/biologija/klass-

ouocdepe

11/uchebnik-1435/tema-104994/type-56
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https://infourok.ru/prezentaciya-na-temu-

67 HORCOXHMIECKHE LHKIILL biogeohimicheskie-cikli-krugovorot-fosfora-

t osnova-celostnosti-biosferi-3191092.html
https://infourok.ru/prezentaciya-po-biologii-na-
3onaneHOCTH OMochepsl. OCHOBHBIE P . i P . y _p . g

68 HOMLL VI temu-biogeografiya-osnovnie-biomi-sushi-

T Klass-3594888.html
https://infourok.ru/prezentaciya-po-biologii-na-

69 YcroitunBocTh 6uocheps temu-biogeografiya-osnovnie-biomi-sushi-
klass-3594888.html

20 DKOJIOTHYECKHE KPU3UCHI H UX https://infourok.ru/prezentaciya-po-ekologii-na-

TIPUYHHBI temu-ekologicheskie-krizisy-6071151.html
71 BosneiicTBue uenoBeka Ha 6uochepy https://resh.edu.ru/subject/lesson/3555/conspect/
AHTpOIIOreHHOE BO3JICHCTBHE HA
72 R . g . https://resh.edu.ru/subject/lesson/3555/conspect/
pacTUTEIBHBIN U )KUBOTHBIN MU
https://multiurok.ru/files/prezentatsiia-okhrana-
73 OxpaHa IpupoIbI .
prirody-2.html
OCHOBHBIC IIPUHITUIIEI YCTOMIHUBOTO
74 PHHIL Y 0.5 https://ppt-online.org/722902
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https://infourok.ru/prezentaciya-po-biologii-na-

76 OBodrorus 6uochepsl o .
temu-evolyuciya-biosferi-3122099.html
https://infourok.ru/prezentaciya-po-biologii-na-

77 [IpoucxoxneHue xu3Hu Ha 3emiie . . .
temu-evolyuciya-biosferi-3122099.html
https://infourok.ru/prezentaciya-po-biologii-v-

78 ['mnoTe3bl MPOUCX0XKACHUS KU3HU klasse-na-temu-gipotezi-proishozhdeniya-zhizni-na-

zemle-3177536.html
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MPOUCXOXKACHUH KU3HU
P g zemle-3177536.htm
80 OBOJIIOLUS HYKApPUOT https://infourok.ru/material.htmI?mid=34345
OCHOBHBIE ATaITbl BOIIOIUN
pacturenbHOro Mupa. [IpakTuueckas
81 pabota «3yuenue ocobeHHOCTEH https://ppt-online.org/731188
CTPOCHUS PACTCHUHN pa3HBIX
OTJECIIOBY
https://infourok.ru/prezentaciya-po-biologii-
OCHOBHBIE ATaITbl BOIIOIUN . . o _
82 osnovnie-etapi-evolyucii-zhivotnogo-mira-
’)KHBOTHOTO MHpa
P 2751297.htm
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https://infourok.ru/prezentaciya-po-biologii-
[Ipaktrueckas padota «M3ydenne . . L :
83 5 N osnovnie-etapi-evolyucii-zhivotnogo-mira-
0COOEHHOCTEH CTPOCHHUS
P 2751297.htm
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cprod 4489246.html
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https://infourok.ru/prezentaciya-k-zanyatiyu-
36 MaccoBble BBIMUpPaHHS — ekologicheskie-krizisi-v-istorii-chelovechestva-po-
9KOJIOTMYECKHE KPU3HUCHI IIPOILIIOrO integrirovannomu-kursu-ekologiya-i-bezopasnost-
zhizn-1186515.html
https://infourok.ru/prezentaciya-antropologiya-
87 AHTpPOIOJIOTUSI — HayKa O YeJIOBEKE chelovek-biosocialnaya-sistema-11-klass-

5543977.html
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https://infourok.ru/prezentaciya-antropologiya-

88 chelovek-biosocialnaya-sistema-11-klass-
MPOUCXOXKICHUN YEIIOBEKa 5543977 html
MecTo 4enoBeKa B CUCTEME https://www.yaklass.ru/p/biologia/9-klass/etapy-
opranmueckoro mupa. JlaboparopHas evoliutcii-biosfery-i-cheloveka-

89 pabota «3y4ueHne ocoOeHHOCTEH 0.5 287166/proiskhozhdenie-cheloveka-i-etapy-
CTpOEHUS CKEJIETa YEIOBEKA, evoliutcii-vida-287169/re-4c96256b-dc67-45cc-
CBSI3aHHBIX C IIPAMOXO0XKICHUEM)) 8484-41968b251f2f

https://infourok.ru/prezentaciya-po-biologii-na-

90 JIBroKyniye Cuibl aHTPOIIOTEHE3a temu-dvizhuschie-sili-antropogeneza-klass-

3841300.html
CooTHOIICHNE OUOJIOTTYECKUX U https://infourok.ru/prezentaciya-po-biologii-na-

91 COIMATBHBIX ()aKTOPOB B temu-dvizhuschie-sili-antropogeneza-klass-
aHTPOIIOTEHE3E 3841300.html

92 OCHOBHEIE CTA N AHTPOMOreHes https://school.infourok.ru/videouroki/9f754f8b-

4f43-49d5-a533-d9f0a71¢c2976

93 OCHOBHEIE CTA N AHTPOMOreHes https://school.infourok.ru/videouroki/9f754f8b-

4f43-49d5-a533-d9f0a71¢c2976

94 YenoBeueckue pachl https://infourok.ru/prezentaciya-uroka-na-temu-rasi-

2544701.html

95 Kpuruka pacusma https://infourok.ru/material.html?mid=152637

96 Ponp uenoBeka B Guocdepe https://resh.edu.ru/subject/lesson/5499/conspect/

97 YenoBek 1 3KOJIOTUYECKUN KPU3HC https://resh.edu.ru/subject/lesson/5499/conspect/
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